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Armstrong invited over 2,000 specifiers to judge a 
Introducing New Era' Corlon' 

commercial vinyl flooring. 
We asked more than 2 , 0 0 0 architects and designers 

to judge 20 different design prototypes for the New Era 
line, the first commercial vinyl Moor ol its kind 

The winners were these innovative geometric pat
terns. They combine the popular designs of pattern-dyed 
commercial carpets with all the advantages of resilient 

flooring And since these specifiers selected New Era's 10 
distinctive colorways as well, you can be sure the colors 
all coordinate with contemporary interior designs 

New Era's wider widths give you fewer seams. 
Available in rolls 12' wide and up to 7 5 ' long, New 

Era can be installed without seams in most rootns. 
And virtuallv seamless corridors are possible, too, with 
specially ordered 9-wide rolls 



 

beauty contest. Here are the vinyl floors that won. 
When you can't avoid scams, our chemical sealant 

can make it look as if you did, creating the impression of a 
continuous flooring surface. 

The fewer seams and faster installations of New Era 
mean less labor in both new and remodeling jobs 

Good looks that stand up to the march of time. 
New Era's high vinyl-resin content makes it more 

resistant to scuffing and damage than most other vinyl 

floors Spills also wipe right up And no special mainte
nance is needed 

So let these winning designs work for you Contact 
your local Armstrong representative to see samples. 
O r t o i niDH'inlorniaiion, w i i ( r . A m i s t i o i i g I )('pt 041 PA 
l a in aster Pa 17604. 
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NOW A LOW-ENERGY SYSTEM 
GIVES YOU HIGH-QUALITY LIGHT. 



Conventional ceiling systems con give you 
high-quality light. Furniture-mounted 
systems can give you low-energy light. Now 
Toscon" task lighting gives you both. 
Here's a dramatic improvement in lighting 
systems thiat can cut ligtiting costs by over 
65% in eitt̂ er open plan or conventional 
offices. (See ctiort below.] 

The principle behind Toscon lighting is 
simple. The lighting fixtures, because they're 
moveable, can be positioned to provide 
light only in ttie areas where it's needed. So 
a properly positioned Tascon fixture pro
vides ESI values of 40 to 60 on the work sur
face. With one fixture for every 100 square 
feet, Tascon provides this high-quality light
ing for less than one watt per square foot. 
And the 120-volt fixture with optional on/off 
capability con cut lighiting costs 
another 15%. 

Unlike some low-energy systems, Tascon 
provides comfortable light. 
Because tt^e Tascon pendant fixture illumi-
rxjtes from both sides, as well as above 

   
  
  
  

and behind, it distrib
utes high-quality light 
evenly without tĥ e 
glare, stx^dows, and 
reflections some furni
ture-mounted task 
lights create. 

And Tascon directs 
20% of its light 
upwards to create 
visual interest and 
ambient illumination. 

Armstrong Tascon 
fixtures fit most types of ceiling grids. 
Tt^ tracks that support Tascon fit most ceil
ing grid systems. And you con relocate 
them to resposition thie fixtures easily. So 
Tascon gives you the quality of ceiling-
mounted lights and the energy savings of 
furniture-mounted lights along with flexibility 
that neither con offer. 

For more illuminating information about 
Tascon lighting fixtures, write Armstrong, 
P.O. Box 3001, Dept. 04NPA, Lancaster, 
PA 17604. 

Performance Comparison—Conventional vs. Tascon 

Room size 
Reflectarrces 

Ceiling 
Walls 
Floor 

Task 
Lumeris'Larnp 

30'x30'x9' 

80% 
50% 
20% 
^2 Pencil 
3150 

CZI ! ! • 

1=] ( = • C=3 

• CZ] 1=1 

2'x4', 4-Lamp 
R e c e s s e d Troff er 
(prismatic lens) 

2-Lamp Moveable 
Tascon Fixture 

(prismatic lens) 

No. of fixtures 15 9 

No. of lamps 60 18 

ESI (equivalent sphere illumlrxjtion) 40 (80% area coverage) 40-60 (on work 
surface) 

Classical footcandles (maintained) 95 (CU method) 90 (on work 
surface) 

Watts work station 100 sq. ft. 307 92 

Watts sq. ft. 3.07 .92 
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View 

More awards feedback 
The 27th IVA Awards issue depicts a 

segmem ol a profession gone looney— 
puhlidy illustrating a very distinct rea
son lor avoiding the use o l an architect 
where possible. 

\'()U and your stall can be excused 
only by adini t t iug lliat the issue was 
prepared dur iug the olTite (>hrislmas 
party. 
Conrad C. Jankowski, AIA 
Jankoivski Associates 
Fort Wayne, In 

Architecture by Applique dates back 
at least to the first primate with a wad ol 
mud in his hand and neoclassicism in his 
bean, .so it is ironic to f i n d a periodical 
devoted lo c idogi / ing clumsy contem
porary examples and calling itself "pro-
gi essive." The sophistry o f Ventur i and 
his school is embarrassed by visual com
parison lo the concejjtual force and in
vention evident in the eclectic work of" 
Maybeck and Wright . It would seem 
that these predecessors were inspired by 
something transcending next month's 
issue. Cancel mine. 
Rik Edmon(i\ 
Architect 
I'amfm, hi 

The P/A Design Awards program has 
become a self-serving and a predictable 
insidious recurrence. For many years it 
was Moore and clones, now it is Graves 
and clones, with the ethic clearly being, 
"the more eclectic, decorative, and un-
buildable, the better." What a commeutl 
Charles Gwathmey 
Gwathmey Siegel £ff Associates, Architects 
New York, NY 

I 'u t l iug arguments concerning aesthet
ics to the side, the really shocking th ing 
about the projects honored in this year s 
awards program is the narrowness. You 
yourselves acknowledge it. What a poor 
excuse, hiaming it on the "disappoiming 
(juality" of the other suhinissions. Per
haps your j u r y selection process is so 
poor that tlu- narrowness lies in it. Or, 
architects dealing with issues other than 
fagades and formalism have given up 
submitting to y^mr awards. Small won
der considering the standard you liave 
been setting in recent years with the 
pink house, inaccessible voids, and the 
like. Kilher way, the ris|)<)nsibility is 
yours. P/A is paiming itself into a deco
rated, stage-set corner. 

At the cut t ing edge of the profe.s.sion. 
which is where a progressive architec
ture niaga/ine should l>e, there are 
more issues to be dealt with than just 
"aesthetic and formal a.spects." One 

might hope twenty awards aiul citations 
for ar( hii( ( tural (fesign woidd reflect 
that. I he saddest outcome of this year's 
awards will be their effect on the archi
tects who might look to professional 
journals lor d i i ection. What i f we come 
to l)elieve that this is architecture? P/A 
has a responsibility to infbi ni otherwise. 
I'hilif) Pipal, Paula Kurgmeier, 
Kim Weller, Charles Craig, 
Lawrence Cheng, Laurie Putscher, 
John Freeman, Stci'm Imrich 
M. Arch candidates, MIT 
Cambridge, Ma 

I was mildly lx.*mused when I received 
the year- and de(ade-end issues of the 
" l i i g T w o " architectural periodicals. 
1 he theme o f the magazine with "Pro

gressive" in its name was a look back
ward over the past ten years, wfiereas 
the theme o f "that other ' maga/ine. the 
one with "Record" in its naiiu-. was a 
look f orward. 

Now arrives the January issue of P/A 
and "glory!," you managed to devote 
two wfiole pages to a look into the fu 
ture. 

A m i o f (ourse it is Awards time again. 
I f one les.son can he learned f r o m this 
year's collection it is tfiat i f you design 
and draw in the maimer o f Michael 
Graves you stand a much better cfiance 
o f wi in i ing an award than otherwise 
might be the case. 

It could even be argued that some 
publicity-hungry designers have 
learned how to manipulate not only 
color, f o r m , and space, but also the 
press. One wonders i f the Awards j u r y 
d i d not think in certain cases it was cit
ing a Graves project when the project 
actually was done by ojie ol Graves's im
itators. 

I he cultural , philosophical, and emo
tional reasons which lie behind the 
phenomenon popularly named Post-
Modernism are valid and should be ad
dressed. Likewise, some o f the re
sponses to these social needs have been 
valid responses, even some o f those by 
Graves. Bin the wholesale copying of his 
tecfnii<|ues without addressing the un
derlying issues in an objective way is the 
same kind o f superficial (|uick-lix that 
lesser architects unfortunately have al
ways been guilty o f f o award such 
projects only compounds the problem. 

P/A, you are infur iat ing. I know the 
j u r y made the awards selections and not 
the P/A editors. But, is it not possible 
that the selection o f the ju ry , being an 
editorial l u iKt ion , undermines that 
claim lot lack o f involvement and re-
sponsibility? 

Fiiuilly. you have changed the format 
and graphics o f the magazine to some
thing leminiscent o f earlier years. When 
are you going to complete the change by 
renaming it Postprogressive Architecture^ 
Frank Orr, AIA 
(h rlllouk tsf Associates Architects Inc. 
Nashville, Tn 

By coincidence today's mail included 
your Jaiuiary issue and the January 
24th issue of Engineering News Record. 
As usual. I tlnnnbed tfirough P/A lirst 
and .scamied a few jury connnents. 

It was a very short l ime before I 
picked up the Record as more produc
tive reading and damned near died 
laughing when I read the ar t i ( l f 
"Ka<,ades: F'rrors Can Be Kxpensive." 
The article includes the hypothesis that 
there are f o u r l)asic causes of building 
la(,a(le failures: ignorance, carelessness, 
negligence, and greed and that ignor
ance IS the only one we can hope to im
prove. 

But that hope is slim as long as our 
schools o f Architecture stress so-called 
"design" and as long as our major pro
fessional publications push out issues 
such as thai of January 80. 
William S. Oliver, Chairman 
Architecture Department 
Onondaga Community College 
Syracuse, NY 

Milan bank: correction 
The capsule description of the BaiKjiu 
Bruxelles Lambert in Milan on the con
tents page o f P/A, March 1980. could be 
imerpreted as an adverse criticism of 
the work. Any such implication was 
purelv inadvertent. P/A's actual view
point, as indicated in the article itself, 
was very favorable, ami we regret any 
misunderstanding caused by the con
tents page wording. 

Credit extended 
Photographs in the February P/A, 
righthancl column, bottom of page 24 
and three color photos, top o f page 
29, are the work o f © Wolfgang I loyt / 
KS l O. 
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9 Editorial: Energy balance 

Energy-conscious design 

81 Big problem, small world 
Like ihc U.S., other countries face energy shortages, as these 
reports indicate, and each is t rying to solve the problem in its 
o w n \ v ; i \ . 

90 Washington's commitment 
I hc government's approach to energy efficiency is to en

courage conservation by crcaiing programs, o f f e r ing incen
tives, and setting an example. By Sen. John H . Chafee. 

92 Sticks not carrots 
What effect will ihe proposed DOE standards for bui ld ing 
energy perlorinance have on construction and how will they 
be implc inc niedr Bv I honias V'onier. 

9H Architectural energy analysis 
Since design affects the energy performance o f buildings, Dr. 
\ ' l ad in i i r Ba/janac uses a computer to analyze design options 
and approximate overall jx-rformance. 

lO'J Rainbow's end 
The Hooker Off ice Building, Niagara Fails, NY, by Cannon 
Design, uses i i double skin i ind operable louvers to retain 
energy ef t ic ieiuy where there is substantial gla/ing. 

113 Going solar in the city 
Downtown areas o f f e r a potential fo r energy conservation not 
available in sprawling developments: mass transportation, 
proximity to work, aiui reirolit capabilities. 

1 17 More than just energy 
T w o government clients, the State of California and the l en-
nessee Valley Author i ty , are encouraging building design 
thiU reduc es the use o f energy. By Peter Calthorpe. 

122 From Salk to S E R I 
Fred Diibin , in an intervie w with Richard Rush, discusses the 
importance o f team ef fo r t by the architect and the engineer 
in planning an energy-conserving building. 

126 Solar nexus 
The lu'acl<|iiaiicM s lor ihc So l .11 Knergv Research Institi iu-
(SKRI) in (lolclc i i . Co, clcsi^nccl by fable Mountain Arch i 
tects i t Kngineers, applies solar energy in many forms. 

130 Tomorrow's energy from yesterday 
Case studies o f retrohtlecl buildings indicate that energy s.t\-
ings may be greater than expected when the program is 
adapted to individual circumstances. By Don Klabin. 

Cover: 
Design by Elizabeth 
and Richard Rush. 



122 

136 

117 

136 Levels of conserving 
Ponieroy, Lebduska Associates, with Fred W. Lyon, considers 
the energy already invested in a structure and incorporates it 
into the design for an energy-efficient library in New 
Rochellc. ^ ^ 

147 The two-legged thermostat 
Adaptability to the enviroinnent is one o f the capabilities ol 
the human body and a great natural energy resource. By Jay 
L. McGrew. 

150 This building is loaded 
Richard Crowiher's own living and working space used a cen
tral solar heated space and nine thermal zones to make the 
most efficient use o f energy collected. 

156 City under sod 
A correctional fa(ili ty planned for Oak Park Heights, M n , 
designed by Gru/ei i iC- Partners and Winsor/Faricy. will be 
bermed on three sides to rediue heating and cooling needs. 

15H A Georgia peach 
Taylor & Williams have usetl sun for heating and cooling the 
Shenandoah Solar Recreation Center in Georgia, and also lor 
making hotkey rink ice. 

162 Design dilemma 
Two piojeds by Kelhaugh &: Lee, the M i l f o r d Center and a 
group of lownhoiises, are designed f or solar energy—one as a 
learning center, the other, urban i n f i l l housing. 

166 Cool school 
Saez/Pacetti architects expect solar energy to provide 70 per
cent o f the cooling and 90 percent o f the hot water f or the 
Floyd Elementar\ School in Miami, Fl. 

170 Energy: An expanding force for change 
The turn to energy-conscious design is inevitable. How we 
use energy affects the environment: our transportation, our 
homes, our country, and eventually the world . 

Technics 

181 Specifications clinic: Energy-related specifications 
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unusual design possibilities for interior walls, columns and ott^er arctiitectural elements. 
Forms & Surfaces Box 5215 Santa Barbara. California 93108 (805)969-4767 

C i r c l e N o . $ 5 0 , on R e a d e r Serv i ce C a r d 
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WHEN THE CHAIRMAN 
OF THE 
BOARD 
HAS NOTHING TO DO BUT STARE AT THE CEILING. GIVE HIM SOMETHING BEAUTIFUL TO STARE AT 
Celotex has just come up 
with a new line of prestige 
acoustical ceiling panels for 
executive suites. 

We call it Celotex Colortone. 
And we designed it to go over 
the heads of most of the heads 
of business. 

Celotex Colortone is very 
special for several reasons. 

To start, it comes in five 
rich and luxurious colors. The 
names alone will probably 
make you want to get hold of 
a sample. Cattail, Jute, Reed, 
Pampas and Sage. 

The colors of these high-
quality panels go right through. 
From top to bottom. So if they 
chip or get cut, you'll never 
notice it. 

And they have a "reveal 
edge" design. 

Giving the installation a 
handsome custom-designed 
three-dimensional look. 

For more information about 
Celotex Colortone acoustical 
ceilings, contact your Celotex 
representative. 

Celotex Colortone. They'll 
definitely make the suite smell 
of success. 

1 ©alu 
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We've earned the name: 
The Elevator Innovators. 

Dover has done it with new ideas, and 
new applications of old ideas. 

We were first to a)nceive the time and 
cost-sitving pre-engineered elevators, 
and now have the broadest line in the 
industry (49 traction and Oildraulic'' 
models) to serve low and mid-rise build
ings. For high-rise buildings, our geadess 
traction elevators and sophistiatted group 
supervisory control systems offer high 
speeds and the proper response to traffic 



demands, in order to meet the needs of 
the most severe building requirements. 

Dover was first in the industry to put 
computer technology to work, using it to 
pnyect a building's traffic volume and 
intensity, and to detennine the elevator 
speed, capacity, and other characteristics 
needed to provide the desired level 
of service. 

We have more solid state controlled 
elevators in operation throughout North 

America than any other company in the 
industry. But we also can, and do, utilize 
ainventional hardware when we know it 
will deliver tlie proper level of perfor
mance to satisfy the individual building 
requirements. 

We're proud to be known as the 
Elevator Innovators, but we won't ever 
use our customers' buildings as a test 
tower or let the urge to innovate ovenide 
our customers' needs for safety, reliability. 

and perfomiance. For literature write 
Dover Corporation, Elevator Division, 
Marketing Sei-vices-A665, P.O. Box 
2177, Memphis, T N 38101. 

The elevator innovators. 



 
 

Now, at every level of executive management 
you can create an image of success that gains 

the business edge. 

KITTINGER 

For compXele information 
contact these franchised 

Georgian Collection Dealers 

ARIZONA 
Phofnix. Barrows Fine Furniture 

CALIFORNIA 
Los Ant^elcs: Cannell & Chaffin 

Commercial Interiors, Inc. 
San Francisco: Hogue &t Associates 

COLORADO 
Dent er: Howard Lorton, Inc. 

Scott-Rice Co. 
DISTRICT OF COLUMBIA 
Was/iin;iiton: W.&.J. Sloane, Inc. 

GEORGIA 
AtJania; Ball Stalker Co. 

ILLINOIS 
Chica>;o: Marshall Field &. Co., 

Contract Division 
I N D I A N A 

lndianujH)Us: Business Furniture Corp. 
MASSACHUSETTS 

Boston: Business Equipment Corp. 
Peabody Office Furniture Corp. 

MICHIGAN 
Blnomfield: Lewis Furniture Co. 

MINNESOTA 
Minnca/jolis: Dayton's Contract Div. 

General Office Products Co. 
NEW YORK 

Albany: Business Interiors, Inc. 
N e u ' York: Bestype Office Furniture, Inc. 

Colborn Associates 
Empire Office Equipment, Inc. 

OHIO 
Clei'L'lami: Ohio Desk Co. 

Colionhus: Thomas Ruff & Co. 
PENNSYLVANIA 

P/ii/atfe//jhia: A. Pomerantz & Co. 
Pittsburgh: Joseph Horne Co., 

Commercial Interiors Div. 
TENNESSEE 

Knoxville: McQuiddy Office Designers, Inc. 
hlashville: McQuiddy Office Designers, Inc. 

TEXAS 
Amarillo: Southern Furniture Co. 
Da/las: Stewart Office Supply Co. 

HoK.^fon: Suniland Office Furniture 
UTAH 

Sti/r luike City: Salt Lake Desk 
VIRGINIA 

Lync/if>iir;̂ : Litton Office Products Centers 
Nor/olk: Litton Office Products Centers 

RichnionJ: Litton Office Products Centers 
Roanoke: Litton Office Products Centers 

WISCONSIN 
Milumikce: Forrer Business Interiors, Inc. 

CANADA 

ALBERTA 
Calgary: Contemporary Office Interiors. Inc. 

RGO Office Furnishings, Ltd. 
Edmonton: Donn Larsen Office Interiors, Ltd. 

A t franchised Georgian Collection Dealers listed to right. 
Kittinger Company, Department PA, Railroad Street, Castile, New York 14427 
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Witli Bmax ThermawaU; 
it doesî t take a lot of ener^ 

to save a lot of energy. 
The next Lime you specif 

energy efficient commercial wall 
insulation, take a minute to 
think about the energy required 
to put It up. Energy in the form of 
man hours, installing studs, batts 
and gypsum board. And the bot
tom line cost as a result. That 
kmd of energy could be costing 
you a lot more than you think. 

Which is why you need to 
think of Rmax Thermawall. It's a 
rigid isocyanurate core perma
nently bonded to gypsum board 

T h e r m a w a l l " R " Values 
• Thermawall only 
• Thermawall System 

0 8 10 18 80 88 30 

IVz" 

3 V a " 

By eliminating common studs and batt insulation, the Thermawall Insulation System reduces 
installation costs dramatically, gomg from metal channels to finished drywall in one step. 

and wrapped by highly reflective 
aluminum foil. In a variety of 
thicknesses and "R" values (see 
the chart on the left). Ibgether, it 
combines the efficiency of isocy
anurate with a proven, time sav
ing method of mstalUng fmished 
diywall. Which saves installation 
time and money. And a lot of 
energy 

The Thermawall B'astening 
System (patent pending) elimi
nates the need for common studs 
and batt insulation. A simple 
metal channel and clip ^stem 

Note: Thickness Includes ^/a" gypsum. Aged "R" 
values tested at 75° mean temperature. 

Unique 
wrapped edge 

Thermawall Fastening 
System (patent pending) 

provides quick installation of 
Thermawall on masonry, con
crete or metal perimeter walls. 
And because the system is thm-
ner than conventional walls, you 
gain overall floor space, resulting 
in more square footage. 

And think about this. Rmax 
Thermawall is perfect for resi
dential basement insulation. For 
remodeling of old homes over ex
isting walls. Even cathedral ceil
ings where maximum insulation 
is needed in a minimum space. 

Call or write us for more in
formation concerning Rmax 
Thermawall and your insulation 
needs. We'll be glad to help. 

As a matter of fact, we really 
can't think of a mcer way to spend 
our energy 

Thermawall 
hyRmax 

M n x - » Rmax, Inc. 
13524 Welch Road, Dallas, 
Tbxas 75240 214/387-4500 
Route 8, Box 434, Greer, 
South Carolma 29651 802/297-1382 
C i r c k - N o . 3 9 8 , o n R e a d e r Se rv i ce C a r d 
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The more you insulate, the 
If you're going to insulate 

a building to its maximum 
cost-effectiveness, you ought to 
include quality windows, too. 

Anc ersen® Perma-
Shield® windows, for instance, 
help insulate where heat 
loss might otherwise be the 
greatest—in the window 
area itself. 

Compared to windows 
that only meet minimum 
industry air-infiltration stand
ards, Perma-Shield windows 
allow you to increase the 
window ai*ea without increasing 
the building's heating and 
cooling costs. 

Low air infiltration is 
one reason. Andersen's snug-

fitting design is two times 
more weathertight than 
industry standards require. 
The better to keep out 
drafts and keep in comfort. 

Andersen s use of double-
pane insulating glass is another 
reason. It's two times more 
effective at reducing heat loss 
conducted thi'ough the glass 



more you need Andersen. 

than old-fashioned single-
pane glass. 

Add triple glazing 
and the insulating value of 
Andersen windows climbs 
still higher. 

And when properly 
sized, shaded and oriented 
toward the sun, Andersen 
windows help save more 

energy. In winter, they wel
come m the warming sun, 
and in summer, they open to 
cooling breezes. 

^ specify as much 
insulation as is practical, but 
insist on quality Andersen 
Penna-Shield windows and 
gliding doors, too. See Sweet's 
file 8.16/An. Or ask your 

Andersen distributor to show 
you the many beautiful 
ways to insulate with a view. 
Andersen Corporation, 
Bayport, MN 55003 

The beautihd way to save ftjd® 

^ n d e r s e n r \ \ / i n d o w a I l s ' . 
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Create your own 
energy-efficient environment 
with an Owens-Corning 
Fiberglas Fabric Structure. 
This is the beautiful new Bullcx:k's in San Jose, 
California. The world's first department store with 
a permanent fabric roof—made of rugged 
Owens-Corning Fiberglas yarn coated with Teflon! 

The fabric roof gave the architects the freedom 
to create a unique environment—open, airy. 
A lot like a park. 

Since the roof is translucent, it lets in soft day
light, thus cutting the need for daytime lighting and 
the use of energy. And Bullock's is projecting 
energy savings of $18,000 a year. (They're now 
planning a second store with a larger Fiberglas 
fabric roof.) 
More savings. 
An Owens-Corning Fiberglas fabric roof structure 
can cost less to build than a conventional roof. And 
generally, the longer the span, the greater the sav
ings. Plus the fabric roof goes up in a fraction of the 
time, which can result in even more savings. 

The Pontiac Silverdome, home of the Detroit 
Lions, could not have been built with a conventional 
roof without going over budget. Today, the Silver-
dome has a 10-acre Fiberglas fabric roof that cost a 
third the price of a steel-vault one. 
Seven years of success stories. 
Owens-Corning has been involved in every Fiber
glas fabric structure project in the world. We've 
found there's practically no limit to what you can do 
with Fiberglas fabric structures. 

You can use them to create exciting new envi
ronments for schools, malls, zoos, libraries, restau
rants, hospitals, office buildings, and even airport 
terminals. (We're now working on the Haj Terminal 
in Saudi Arabia—larger than 80 football fields.) 
One-Stop shopping. 
No one is better equipped to help you with your 
project than Owens-Corning Fiberglas. Call on us 
for assistance during preliminary design as well as 
for budget estimating. Count on us for materials, 
fabrication and construction. In short, depend on us 
for everything from A to Z. Don't hesitate to contact 
us at the earliest stages of your project. 

For a free brochure, just send us this coupon. 
1 

Free brochure 
' Write to A.H.N. Meeks, Owens-Coming 

Fiberglas Corporation, Fiberglas Tower, 
Toledo, Ohio 43659 

Name 

L-ompany 

Address O W E N S C O R N I N G 

F I B E R G L A S 

ZlD 

° 0 

_] 
t ' O.-C.F. Corp. 1980.' Du Pom registered trademark. 
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YOU SPECIFIED IT. 
BE SURE YOU GET I I 

There's only one STYROFOAM* brand insulation 
and The Dow Chemical Company stands squarely 
behind it. STYROFOAM, with thirty years of 
proven performance, keeps on delivering 
consistent energy savings for the life of a 
building. 

Don't confuse STYROFOAM brand 
insulation with porous foam products made 
with today's throw-away technology, like 
molded foam cups and picnic coolers. This 
whole category of disposable foam products is ̂  
made an entirely different way. " 

One product made with this same short-life, 
throw-away technology is "headboard" insulation. 
Ever had a foam cup leak in your hand? That's 

brand I 

exactly how these porous imitations can work in 
buildings. Think about it next time you specify 
insulation. 

STYROFOAM brand insulation keeps 
the wet out. Moisture absoi'ption is the most 
common cause of thermal resistance de
terioration in perimeter, sidewall and roof 
insulation. Since water is a good conductor 

of heat, soggy insulation robs a building of 
the energy it's supposed to be saving. The 

, unique closed cell structure of STYROFOAM 
nsuiation repels water and retains R-value. 

STYROFOAM brand insulation also meets 
many of the tough new building codes for demand
ing applications, like below gi'ade. Because when 



moisture gets in and fi*eezes, porous imitations can 
crumble—along with their insulation value. 
STYROFOAM will continue to perform long after 
other materials fail. 

STYROFOAM brand insulation can docu
ment long-term, high performance that doesn't let 
you down through manufacturing flaws, aging, or 
inferior product integrity. Ask for proof 
w v e go t a The Proven Answer 

Accept no substitutes. 
Specify STYROFOAM brand insulation and make 
sure it's actually applied. Then you can be 

confident that you and your clients have invested 
in the proven answer for energy savings fi'om 
frostline to skyline. 

Fbr more information, write: 
The Dow Chemical Company, STYROFOAM 
Brand Insulation, Dept. 058, Midland, MI 48640. 

• T i a d e m a r k o' The D o w C h e m i c a l C o m p a n y 

WARNING S T Y R O F O A M brand insulation ,s combustible and should be properly installea A gypsum board interior finish should be used in commerc ia l construct ion 
For roofing applicat ions S T Y R O F O A M brand insulation should be provided with an adequate protection For speci f ic instructions see Dow literature available from 
your supplier or from Dow 

C i i i h No. 336, oil Reader Service Card 



O a s i s 

The water cooler that's 
built without shortcutŝ  

O A S I S X E b c o M a n u f a c t u r i n g C o . , C o l u m b u s , O h i o 4 3 2 1 3 
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BA News report 

Massachusetts energy code 
review program 

r i i e Massachusetts State B u i l d i n g Clode 
C o m m i s s i o n has establ ished the Plan 
Rt \ i e \ \ Assistance P r o g r a m as an ongo
i n g response t o the need f o r c o m m u n i -
( . i i i o n c reated by the E n e r g y Code ( the 
nioclif iecl A S H R A E [U)-7r>). T h e p r o g r a m 
1)1 ((vides technica l assistance to b u i l d i n g 
inspectors anct e d u c a t i o n a l assistance t o 
the p ro fess iona l c o m n u u i i t y ; the p l an -
review process establishes a lueans to as
sess the levels o f c(Kle awareness i n h o i l i 
the e n f o r c e m e n t a iuf p rofess iona l 
( o n n u u n i t i e s . 

I he d i a logue between review staff 
a n d designei s f i l l s the c o i n i n u i n g educa-
iii>nal a n d technica l assistance v o i d , 
since i f i e r e is c u n e n t l y n o p rofess iona l 
o rgan i za t i on o r r eg i s t r a t i on boa rd 
w h i c h d i r ec t l y addresses energy code 
rec |u i remenls a n d the l e l a t e d technical 
issues. P re -pe rmi t anaKsis axc-ns po ten
tial p rob l ems o f n o n c o m p l i a n c e . F ina l ly , 
an ou t reach s emina r p r o g r a m addresses 
specific areas o f the p ro fess iona l com-
n u m i t y ' s needs. 

Dav id .Mil ler , K n e r g y P r o g r a m .Man
ager , be l ie \ ( s i l u p lan "has f u l f d i e d a 
d u a l feedback r o l e . I t t o l d us where new 
cons t ruc t ion was m)t c o m p l y i n g w i t h 
p rese iu ene i g \ codes, a n d it enabled us 
t o devise an educa t iona l p r o g r a m whic h 
w o u l d faci l i ta te the t r a n s i t i o n to new. 
m o r e s i r i n g e i u c i u r g ) codes." 

I f ie Plan Review P r o g r a m is ( o i n -
posed of f i ve sections. Seitton I deals 
w i t h design ( o n d i l i o n s a n d shows bow 
the \ shou ld be i n c U i d e d i n t l u spci i f i ca -
t i ons o r as p l a n n o i a i i o n . Section 2 o n 
Micchanical e q u i p m e n t establishes 
s iandards f o r H V A C p e l f o r m . I I K < 
w h i c h nuis l be nu-i , i i u l i K i u d to show 
( ( i i np l i a iK <•. Section 3 o n O T T X ' ( O v e r a l l 

I b e r m a l T r a n s f e r Va lue ) Ca lcu la t ion 
indicates how sue b ca lcula t ions shou ld 
be d i s t i ngu i shed f r o m I \ ab ie caU ida-
l ions : I be f o r m e r indic ates t h e r m a l |)er-
l o i inance i n the c o o l i n g m o d e , the lat te i 
i n the h e a t i n g m o d e . Section I desciibes 
mechanica l system s iz ing c r i t e r i a . Fi
na l ly . Section 5 descr i f ies v e n t i l a t i o n cal-
( I l l a t i ons spe< i f \ i i i ) ^ . l o i e x a m p l e , that 
1,111 s ( lu ( lu l e s s h o u l d note the total 
nun i t ) e r of peop le served by each u n i t , 
t h e C F M p e l pe r son o f v e n t i l a t i o n ai i 
a n d outs ide a i r , a n d the to ta l c i r cu la t ion 
a n d outs ide a i r r e q u i r e m e n t s . 

I he p r o g r a m is d y n a m i c i n character 
and can i d e n t i f y issues o f p a r t i c u l a r 
topical interest . T h e data base o b t a i n e d 
i n case review o f i n d i v i d i u d pro jec t s w i l l 
be u t i l i z e d as an i n t e r n a l rev iew o f t h e 
code's technical va lue . F r o m January 
1979 t o J u n e 1979. 136 pro jec t s were 
analyzed w i th a response rate o f 60 per -
cem s u p p l y i n g data on new cons t ruc 
t i o n . T h e d o l l a r va lue f o r p ro jec t s 
rev iewed r a n g e d f r o m .S5(),00() t o $ 1 2 
m i l l i o n . Such data are u s e f u l i n evalua t 
i n g bow \sell codes a re present ly b e i n g 
met a n d wha t measures must be t aken 
to i m p r o v e com[) l i ance . 

W h e r e c i n l en t ly the onus resides on 
the designer to m a i n t a i n contact w i t h 
both the t echno logy a n d t e r m i i u ) l o g y 
i i d i e r e n t i n the ene rgy code recpi i re -
uu uts, the Plan Review Assistance Pro
g r a m seeks to assist t he p ro fess iona l by 
hrs t , insm i n g a h i g h level o f code c o m 
pliance a m i seconcl, prox i d i n g an educa-
t io iKi l assistance p r o g r a m to keep the 
design c o n u n u n i t y aware o f the lu-w 
energy code. T h e p r o g r a m has the po-
t e m i a l o f adoi ) t i ( )n as a p r o t o t y p i c a l 
m o d e l and as an e x a m p l e f o r o t h e r 
stales in teres ted i n es ta l ) l i shing a s i m i l a r 
assistance p r o g r a m . It p rov ides a l i n k 
between the c o m p o n e n t codes ( A S H R A E 

90-7.5) and the new second-genera t ion 
energy codes (e.g., the D e p a r t m e n t o f 
Energy B u i l d i n g F n e r g y P e r f o r m a n c e 
Standards, BFPS) , w h i c h prescr ibe 
oNcrall energy budgets . I t assists de
signers in u s i n g a n d f e e l i n g comf o r t ab le 
w i t h the c o m p o n e n t codes p r i t ) r to the 
i m p l e m e n t a t i o n o f the m o r e co inpU \ 
BFPS ( o n i p u t e r - a i d e d code. [Susan G i l l ] 

Study proves preservation 
energy efficient 
O l d b u i l d i n g s save ene rgy . I hat as
s u m p t i o n , l o n g a c o n t e n t i o n o f ibe 
pre.servaiioii m o x c m e n i . can now be 
d o ( u m e u i e d , a f e d e r a l agenc\ i c i ) o r t s . 
B o o / . A l l e n &: H a m i l t o n p r e p a r e d a 
s tudy, "Assessing the Ene rgy Conserva
t ion Benef i t s o f H i s t o r i c Preserva t ion , 
f o r the A d v i s o r y C o u n c i l on His tor ic 
Preservat ion, an i n d e p e n d e n t f e d e r a l 
panel t l ia i advises the p res ideu i a n d 
Congress. 

i wM III 1" 
Grand Central Arcade, Pioneer Square, 
Seattle. 

T h e s tudy po in t s ou t that a p p r o x i 
mate ly o n e - t h i r d of .Americas to ta l 
e n e r g y c o n s u m p t i o n involves b u i l d i n g s , 
t h e i r use a n d o p e r a t i o n . ¥\\e percent of 
the c o u n t r y ' s a n n u a l c o n s u m p t i o n is i n 
vested i n the prcKessing, t r a n s p o r t i n g , 
a n d p u t t i n g i n t o place o f cons t ruc t i on 
mater ia l s . "Rep lac ing al l e x i s t i n g b u i l d 
ings i n the U n i t e d States w o u l d r e q u i r e 
the e n t i r e wor ld ' s energy o u t p u t f o i 
abou t a year j u s t f o r mater ia ls a n d con
s t r u c t i o n p iocesses—approx imate ly 2<)(i 
q u a d r i l l i o n B t u o f ene rgy , " t he s t u d \ 
notes. 

I n p r e p a r i n g t l i e r e p o r t , th ree dis-
s i m i l i a r o l d b u i l d i n g s were used as case 
studies: the G r a n d Cen t r a l A r c a d e i n 
Seattle's Pioneer Square , a ho te l con
v e r t e d to m i x e d use as shops and 
o f f i c e s ; L o c k e f i e l d Gardens i n I n 
d i anapo l i s , a 1935 W P A low-cost hous 
i n g p r o j e c t — o n e o f the f e d e r a l gov-
e r n m e n t s f i r s t — n o w a b a n d o n e d a n d 
t h r e a t e n e d w i t h d e m o l i t i o n ; .Austin 
H o u s e , a two-s to ry b r i ck car r iage house 
o n C a p i t o l H i l l i n W a s h i n g t o n , D C , tha i 
was g u t t e d , l eav ing on ly the she l l , a n d 
i b e n ( o n v e r t e d i n i o th ree apa r tmen t s . 

Fbe s tudy notes that most peop le as
sume, co r r ec t ly , that new b u i l d i n g s can 
be m o r e ene rgy e f f i c i e n t t h a n o l d ones. 
I n assessing w h e t h e r to rehab i l i t a te an 
o l d b u i l d i n g o r b u i l d a new one , how
ever , t h e r e are o the r k inds o f ener^ \ 
that nu is t be t aken i n t o account . T h e 
hrst is d e m o l i t i o n energy , the cost i n 
ene rgy t e rms o f t e a r i n g d o w n an o ld 
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b u i l d i n g . I i u l u d i ' d w o u l d be the 
gasoline used by the wrecke r s to raze 
the s t r uc tu r e a n d h a u l away the debr i s , 
f o r e x a m p l e . 

The second, a n d even m o r e i m p o r 
tant k i n d , is e m b o d i e d e n e i g y — t h e 
e n e r g y a l ready invested in a s t ruc tu re . 
O n c e used it is non reco v e rab l e . Thus , 
f o r e x a m p l e , the ene rgy i n eight br icks 
is equiva len t to one g a l l o n of gasoline, 
the s tudy l e p o r t s , bu t that ene rgy can
not f u e l a car. I n c l u d e d i n e m b o d i e d 
ene rgy is the energy used to create t he 
br icks , steel, concre te , glass, a n d m y r i a d 
o t h e r mater ia l s . 

I t was d e t e r m i n e d that the aban
d o n e d L o c k e f i e l d Gardens c o m p l e x 
represents near ly 550 b i l l i o n B tu o f 
ene rgy e m b o d i e d in i is (ons i rnc l i o n , 
equ iva l e iu to a p p r o x i m a t e l y 1.5 m i l l i o n 
gal lons o f gasol ine. A u s t i n House has I 
b i l l i o n B t u of ene rgy e m b o d i e d in its 
shel l . 

I n d e t e r m i n i n g h o w to d < K i i m e n t 
preservat ion 's e n e r g y savings, t he r e 
searchers d e v e l o p e d t h r e e increas ingly 
c o m p l e x fo t inu las—the B u i l d i n g C o n 
cept .Model , the B u i l d i n g Sui v i s .Model , 
a n d the B u i l d i n g I n v e i U o r y M o d e l . F ig 
ures d e r i v e d f r o m a s tudy of such ele
ments as b u i l d i n g mate r ia l s , plans, c l i 
mate , and occupancy s tandards can be 
p l u g g e d i n t o the f o r m u l a s to o f f e r 
e i the r gene ra l , r e f i n e d , o r precise re
sults as to the a m o u n t o f ene rgy i n 
v o l v e d i n a p a r t i c u l a r p r o j e c t . The w o r k 
can r ange f r o m a single ca lcu la t ion f o r 
each k i n d o f e n e r g y — e n d ) o d i e d . demr)-
l i t i o n , a n d o p e r a t i o n a l — t o se\eral 
h u n d r e d that w o u l d r e ( | u i r c the use o f a 
c o i n p u t e r . 

I h r o u g h the use o f the f o r m u l a s , the 
s tudy c o n c l u d e d tha t r e h a b i l i t a t i o n of 
the G r a n d C e n t r a l A r c a d e used less 
t h a n o n e - f i f t h o f t he ene rgy that w o u l d 
have been r e q u i r e d f o r a new b u i l d i n g 
o f s imi l a r size—a sav ing of 92 m i l l i o n 
B t u . Despite the fact that m o r e ene rgy is 
l e q u i r e d to opera te t he G r a n d Ce iUra l 
A i c a d e a n i u i a l l y , t he savings f r o m re
hab i l i t a t i on w o i d d l u n the s t n u t i n e f o r 
m o r e t h a n 200 years, the s tudy c o n 
cludes. O v e r a 30-year p e r i o d , e n o u g h 
energy w o u l d be saved at A u s t i n House 
to heat a n d cool a s imilar-s ize a p a r t t n e m 
b u i l d i n g f o r 10 years. A n d L o c k e f i e l d 
G a r d e n s o f f e r s a net ene rgy advatnage 
f o r 50 years. 

Copies o f the f u l l r e p o r t , i n c l u d i n g 
the c o m p l e x f o r m u l a s , a re avai lable f o r 
.S2.75 f r o m the U.S. G o v e r n m e n t P r in t 
i n g O f f i c e , W a s h i n g t o n , D C 20402 
(stock no . 024-000-008-56-8) . A n i l l u s 
t r a t ed b r o c h u r e that h i g h l i g h t s t he 
s tudy is available f ree f r o m the A d v i s o r y 
C o u n c i l on Hi s to r i c Preserva t ion . 1522 
K St., N W , W a s h i n g t o n , D C 20005 . 
[ C a r l e t o n K n i g h t , H I ] 

• 

« 

• _ 
1 Trombe wall. 2 Solar shading. 3 Eatlh .sheltering. 
4 Mined .space. 5 Solar optical system. 

In progress 
T h e s e bu i ld ings were chosen as repre
sentative of the vast body of effort 
known as E n e r g y Consc ious Design. 

C i v i l / M i n e r a l Engineering Bui ld ing , U n i 
versity o f Minnesota, Minneapolis . .AK/II-

teds: Myers is' Bennett, Minneapolis. W l i e n the 
M i m i f s o l a stale I c g i s l a l i i r c i n a i u i a t e d to t l i e 
U i i i v e r s i t N ot M i n n e s o t a that its p r o p o s e d 
l u u ( i \ il \ l i i u i . i l I - i i g i i i e c i i i i y I x i i l d i i i g o n 
t l i e Kasi H a n k c a m p u s be an e n e r g \ d e m o n 
s t r a t i o n p r o j e c t , t h e a r c f i i u u s du^; in — U M \ 
i n . ( l u r i e n t h u n d e r c o n s t r u c t i o n , t l i e 
14l. ' .()0(l-s(i-lt b u i l d i n g w i l l be U .T p e r n - i i i 
u n d e r g r o u n d . . \ t h i r d o f i i s \ o l u n u ' . some 
liS.ddO s(| I I . w i l l l>e m i n e d space I I t ) f t l)elow 
g i o u n d i n a so f t l aye r of sands tone l>eneall i a 
l ; i \ c i ot l n n t s U ) n e . 

The a r c h i t e t i s , w h o p i o n e e r e d e a r t h -
she l t e r ed a r c l i i i e c t u r e o n the c a m p u s w i i h 
t he c o n s t r u c t i o n t w o years ea r l i e r o f W i l 
l i a m s o n H a l l , i n t e n d to d e m o n s t i .He t h e | )o-
t en t i a l use o f m i n e d spaces f o r a var ie ty o f 
I m i n a n a d i v i i i e s by i i u r o d u c i n g l i g h t to 
I I K ' - I S | > , I I ( N . W h e r e W i l l i an i son l l a l l d e i n -
o n s t r a i e d i h a l ea r th - she l t e red spaces n e e d 
no t necessaii ly b e c a \ e l i k e , the ( j v i l / M i n e i a l 
K n g i n e e r i n g b u i l d i n g goes l u i l i u ' i . It w i l l 
d e m o n s t r a t e , a c c o r d i n g to pr())e( t a r ch i t ec t 
D a v i d B e n n e t t , tha t day l igh t c a n be p r o 

j e c t e d , n o t j u s t n a t u r a l l y l i l t e r e d , t o d e e p 
spaces. 

W i t h r esea rch scientist D r . .Michael D u g a y . 
n o w w i t h B e l l L a b o r a t o r i e s i n N e w Jersey, 
B e n n e t t dev i sed a d e m o n s t r a t i o n solar opt ics 
s \ ' - i r m tha t collects s u n l i g h i a n d di rec ts it 
t h r o u g h the b u i l d i n g by means of an assem
bly o f lenses a n d m i r r o r s w h i c h l e f l e c i t he 
l i g h t i n t o d e e p i n t e r i o r spaces, inc I n d i i i g t he 
m i n e d space. The system o j ) t i c . i l l \ c o m 
presses s u n l i g h t i n t o na r row streams of l i gh t 
t h r o u g h a series o f t en heliostals m o u n t e d 
o n t h e r o o f o f the b u i f d i n g . The helioslats 
t r ack t h e s u n . r e f l e c t i n g it i n t o a series o f 
shaf t s w h i c h p l u n g e i n t o t h e m a i n cen t r a l 
space o f the b u i l d i n g , a n d then d i l l u s e over 
t a r g e t e d spaces i n the s t r u c t u r e . N o t rans
miss ion e n e r g y is used. W h e n c o n d ) i n e d w i t h 

c o n v e m i o n a l a r t i f i c i a l l i g h t i n g u n d e r con
t r o l l e d c o i u l i t i o n s . t he system has the p o t e n 
t i a l t o r e d u c e subs tan t i a l ly t h e e lec t r i ca l 
d e m a n d s t o r l i g h t i n g i m e r i o r space s As en
v i r o n m e n t a l d e s i g n , it gcx.'s even f u r t h e r , i l 
l u s t r a t i n g t h e p o t e i u i a l o l e i d i a n c i n g e a r t h -
she l te iec l spaces as \ iablc places f o r h u m a n 
h a b i t a t i o n . 

Solar opt ics as ide , the new b u i l d i n g w i l l be 
a \ i r i u a l e n e r g \ p a i k o l p a s s i \ « ' a n d acii\c-
enei Kv s \^u ins w o i k i n g i n c r e m e n t a l l y t o re 
d u c e the l ) i u h l i n g ' s e i u - i g y d e m a n d s ; these 
i n c l u d e a system o l plain screenings , ca l l ed 
microltlimalitlogy, i l i a i t u r n the s o u t h - l a c i n g 
par t s o f t h e b u i l d i n g i n t o a k i n d o f B a b y l o 
n i a n g a r d e n s i n reverse ( the a rch i t ec t s ca l l 
th i s mnuiUlniuittilogy) a n d t r o m b e 

wal ls . A c t i v e svsu tns w i l l i n c l u d e solar elec
t r i c i t y g e n e r a t i o n , ice e n e r g y c o o l i n g , a n d 
p l a n n e d solar h e a t i n g , p e n d i n g a g r a n t f r o m 
t h e U . S . D e p a r t m e i u of F.nergy. 

S t r u c t u r a l systems i n c l u d e cast c o n c i c u -
walls, c o l u n m s . a n d floor slabs, a n d a 
s t ructural-s teel truss roof that vvill s u p | j o r t a 
1 5 - t o i i t r a v e l i n g c rane over the huge m a i n 
s t r u c t u r a l l ab . T h e e x t e r i o r w i l l be clad in 
o v e r s i z e d b r i c k t o m a t c h the s u r r o u n d i n g 
b u i l d i n g s o l the I n s t i t u t e o f T e c h n o l o g \ . 

E n t r a n c e t o the b u i l d i n g w i l l be by means 
o f a f a n - s h a p e d sp i ra l o l c lassrooms sur 
r o u n d i n g a r o t u n d a . I he s p i r a l f o r m s an 
entr\ coui i whic h begins at g r a d e l e \ e l a n d 
t e r m i n a t e s in t h e m a i n c ' n n \ o l t l i e i ) u i l d i n g . 
Because o f i ts I t K a t i o n near a p r o p o s e d bus 
t r a n s l e r s t a t i o n , t h e e n t r y f o r m s a symbol i c 
c e n t e r f o r this part of the c a m p u s , a f o c u s 
not only l o r the I n s t i t u t e o f I e c h n o l o g y , bu t 
f o r t h e u n i v e r s i t y as a w h o l e as w e l l . Con
s t r u c t i o n costs a re e x p e c t e d t o be 
$ 1 2 , 5 0 0 , 0 0 0 . I joa in ia B a y m i l l e r l 

Joint Use Public Facilities, L i n c o l n , Ne.Ar-
chitect: The Clark Enersen Partners, Lincoln, Ne. 

I he o l ) | c c i i \ e in this prcj ject is t o l ake f u l l 
a c h a n i a g e of t t ie j o i n t use concept i n a 
l ou r -phased b u i l d i n g p r o g r a m . T l i e h r s t 
[News report continued on page 30] 



The exterior of this striking home designed by Walt Bazemore is made entirely of cypress and stained with 
REZ Oil Type Semi-Transparent Wood Stain. A variety of Pittsburgh'^ Paints were also used throughout the interior. 

" W e knew f rom past experience that 
we would get a durable, quality prod
uct when we specified REZ Wood 
Stains for this home, " says Mr. Walt 
Bazemore. He cont inued, "Other 
equally important factors in our de
cision to use REZ Wood Stains were 
color selection plus nearby service 
and technical support . . . f rom the 
Pittsburgh Paints distr ibutor in Sa
vannah. These add up to an economy 
of t ime that's d i f f icul t to measure in 
terms of dollars and cents." 
If you're specifying or using stain on 
your next project, consider these 
plus benefits of REZ Wood Stains. 
• "Now" c o l o r s — 1 4 5 REZ Wood 

Stain Colors or we' l l match most 

any color you have in mind. 
Quality and durabil i ty that have 
been proven for over 30 years. 
Fast service f rom a nearby Pitts
burgh Paints distributor — and a 
single source if you need both 
stain and paint. 
Technical support f rom one of the 
nation's leading paint and coatings 
manufacturers. Assistance on your 
specific project, if necessary, is 
available from your local PPG 
Representative. 

See Sweets File 9.9/PPG or get 
our 8-page brochure by mail ing the 
coupon. 

I 1 
PPG INDUSTRIES, Inc., One Gate
way Center—3W, Pittsburgh, PA 
15222 
• Please send 8-page brochure 

regarding Rez Wood Stains. 
• Please have representative call. 

Name 

Title 

Company 

State Zip City 
[P A f I 
PPG: a Concern for the Future 

00 

PiTSBURGH P< 
Manufacturers of flez® Wood Stains and Varnishes in U.S.A. 

Circle No. 389, «)ii Reader Sen ice Card 

NDUSTRIES 
27 



bleHung. Ifsl)een around 
long enougti to hove earned the title "Old 
Undependat)le." If you want to heat or cool 
the great outdoors, double hung should be 
your first choice. What the Packard was to 
the cor. double hung is to windows. A good 
idea whose hme has passed. 

Insulated Glass. Sometimes the 
obvious answers aren't so obvious. Ask owners 
who've experienced seal fracture failures. TheyVe 
found that insulated gloss detlvefs improved shoding 
coefficients when it clouds up. An unorthodox woy 
to save energy. But tough on folks who wmt to look 
outside. 

Fixed • The most popular commerdal 
window system in the world todcr/. The fixed 
window is simplicity in itself. Non-operaWe, 
no emergency ventilation ond no chance for 
eosy repair. If your father^n^aw is o window 
washer, be sure to specify fixed win 

30 
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j ^ J h e DISCO T-2001 reduces the ini-
* tial heating and air conditioning 

requirements. Provides the ultimate 
in heat and cold transter reduction. 
Reduces noise pollution by as 
much as 50% and dramatically 
lowers cleaning and maintenance 
costs. 

The first side hinged, in-swinging 
aluminum casement window fea
turing 0 poured-in-ploce polyurethone thermal 
barrier. A full %" separation is provided between 
the interior and exterior surface of the frame mem
bers. U value .47. 

Wedge-glazing system provides a 
* high compression seal between 

glass and aluminum, preventing air 
and water infiltration. 

Heli-arc welded corners provide 
* greater in-ploce frame stability. 

Fully enclosed narrow slat Venetian 
blinds help provide shading coeffi

cients as lowas.lOv^^nen set at 45 degrees. Virtually 
maintenance free. 

Cop/ngfif 1980, DISCO Aluminum Products Company, Inc. 815/Di 



Meet Disco...1he Overachiever. 
Slider*Try to wash this one from the 

inside. Better yet, fry to keep it on track. 
Famous for erey air and water infiltration. 
Ttiey work best when accompanied by a re
pairman. 

Pivoting • You don't have to be Q 
fortuneteller to predict the future of pivoting 
windows. Because they pivot across the 
weather stripping, they invite damage to the 
themial seal. As ttiey get older, pivoting win
dows let people inside know what's going 
on outside. 

Ihe Overachiever. The DISCO 
system. Operable, double or triple glazed. Inexpen
sive to clean and maintain. Side hinged, casement 
inswing is our favorite. The DISCO T-2001 has a U 
value of .47 and a shading coefficient as low as .10. 
No other window does more to save energy and 
reduce life cycle cost. 

 

No Other Window Does a Better Job 
Of Reducing Energy Woste and Life Cycle Cost. 

Even good windows hove a way of becoming mediocre when faced with the challenge of reducing energy and life cycle costs. 
What was right for the 1970's may not meet the needs and govemment regulations of the 1980's and beyond. 

Enter the overachiever DISCO. A customized window system which assures maximum thermal efficiency and minimum air and 
water infiltration in an operable design. Perfect for combating energy waste and maintenance expense. 

Our double and triple glazed systemsare as malleable as you ore imaginative. Each 
con be customized to meet your exacting specifications. 

DISCO'S ready foron age when good is no longer good enough...with windows that 
reflect the solid ideas of forward looking design. 

Test us. If we don't hove answers to your challenges, chances ore they don't exist. 

Wite Of coll today for o free copy ot WINDOWS,' o question o( cost vs worth Should you wont to meet witti AIJJMINUM PRCXXXTIS CCMEANY INC- z 
a DISCO ofchitecturd representative or require aid with drowings or specifications, contact Steve Benymon. DISCO Aluminum Products Compony, PO Box 1019, Selma, Alatxjma 36701, (205) 875-9283 ^ 

Circk- No . 334, oti Rtadi-r S c n i t i - Card 29 



News report c o n i i i i i i c d i r o i i i j j a g t - L'C) 

l-nr slat/on. hiidlli ^fafum. inni lihnin. 

phase is t h e l i r e s i a t i o n : the sec<»iul c o m 
prises i h c h e a l t h s t a t i o n a n d p o i t i o i i s o f t h e 
lihiaiA a n d j )ai k: a n d the t h i r d a n d l o n r t h . 
t h e e x p a n s i o n o l t he l i h r a r \ a n d the de 
v e l o p m e n t o l t he p a r k . 

K n e r g v ( o n s e r v a t i o n is aeh ieved t h i o n g h 
t h e use of" a c i r c u l a t i o n sp ine , a u t o m a t i c i n 
s u l a t i n g shades o v e r g l a / e d areas, h u i l d i n g 
ma te r i a l s a t u i d e t a i l i n g , i x u i i o i p l . n i i i n g . 
a n d t l i r sl ia |)e ot t he h n i l d i i i y cU i n c i n s . I l u 
f u f s i ,n i i )n is separa ted I r o m the o l l u i ele
men t s i n the p r o j e c t hy a r<x;k-h l l ed m a s o n r y 
solar heat s to rage w a l l w i t h at> a d j a c e n t c i r -
c u l a t i o t i sp ine l i n k i n g t h e v a r i o u s e le tnen t s 
a n d the p a r k . 

l i o l h i he l i h r a i A a n d i h e h e a h h s ta t ion a r t ' 
set against the sp i t i e a n d present a s o u t h 
facade , t h e r e h y m a x i m i / i n g the p o t e n t i a l f o r 
solar heat g a i n . Post a n d b e a m c o n s t r u c t i o n 
a l l o r d s ease o l e x p a n s i o n , a n d the mass o f 
t h e c o n c r e t e s t r u c t u i e p r o v i d e s a d d e d pas
sive sol a I s lot age. 

I h e i ) a s s i \ c solai S N S I C M I i n i l i e l i l i i . M \ a n d 
hea l th sc-i t ion consists o i 1 rond>e w a l l ele-
me tus o n t h e s o u t h l avade a n d l i g l i l scoops 
i n the r o o l l o r areas tiot neat t h e I l o n d x ' 
w a l l e l emi -n i s . l l u ' I I K I H s<i)i>ps a i c g l a / e d 
w i t h d i i i u s i n g glass, w h i c h d isperses the 
l igh t . i u d solar r a d i a t i o n a n d a \ o i d s the g la re 
o f d i r e c t solat l a d i a t i o t i . T h i s l i g h t w i l l p e r 
mea te most o f t h e i m e r i o r . thus t n i n i i n i / i n g 
t h e use o l a r t i l i c i a l l i g h t . L o c a l i z e d d a r k m a -
sottiy l l n o i . n t a s ,in<i i i i o x a b l e s L i n d n i ^ 
wate r tubes s to re the heat f r o m the l igh t 
scoops. C o n s i s t i n g o l a d a r k m a s o t u y w a l l 
l ) e h i t i d clear g l a / i n g . the T r o i n b e w a l l b o t h 
col let I s a m i stores heat , . \ n l o m a i i c shades 
that t o l l d o w n i n the e v e n i n g in su la t e the 
l i g h t Mi )o | ) s a n d I r o m b e w a l l . I lu- l i r e s l a -
t io t t has a l i t i e a r l i g h t scoop f o c u s i n g sun 
l i g h t o n t h e m a s o n r y w a l l t o t he n o i t h i n the 
d o t i n i t o r i e s a n d I tx ke r rcM)ms. 

A n act ive solar h e a t i n g system w i l l use the 
m a s o m V d i \ i d e i w a l l as a solai hea l storage 
e l emen t to s u p p l e m e n t t h e passi \e system 
a n d | ) reheat t loiuest ic h o t wa te r . A l o w - t e c h , 
a i r - t y p e c o l l e c t o r w i l l t)e c o t t s t r u c t e d as par t 
o f the b u i l d i n g u s i n g s t a n d a r d m a t e i ials a n d 
l echn i ( | ues . B o t h the c o l l e c t o i a n d the w a l l 
w i l l be b u i l t i n segments as the- o i h e i ele
m e n t s are c o n s t r u c t e d . T h e c o l l e c t i o n a n d 
s torage system b l e n d s e f f e c t i v e l y w i t h t h e 
f o r c e d - a i r \ e n t i l a t i n g a n d c o o l i n g s \ s t e tn . 
T h e a i r -d i s t t i b u t i o n systeni w i l l i ) i ( )v i ( lc 
a d d r d iu ai s i d i a y i l ) \ t a l^in« i c i u i n a i r h i g h 
a n d t r a n s f e r r i n g heat f r o m the v \ a i m e r a i r 
near the ( c i l i n g t h i o n g h h n i i c d d m is l o a n 
i n s u l a t e d heat s i n k be iu -a ih t h e f l o o r . 
N a t u r a l gas w i l l p r o v i d e s u p p l e m e n t a l heat . 

W In n o n l s i < l f l e m p e r a u n e s pt r m i l . i . i d l 
i n g w i l l be d o n e w i t h l i e s h a i r . .An a i r -
c o n d i t i o n i n g t o m p r e s s o r w i l l he a r r a n g e t l 
lo t I n l i n e ( o i n e i s i m i l o a heat | ) i i m p . p r o 
v i d i n g l l e x i h i l i t y t o use l l i e preset l o w e r tos t 
o l n a t u r a l g a s w i t h the o p t i o n o l ( o t i x e i i i n g 
t o a n e lec t r i t heat p u m j ) , d e p e n d i n g o n the 
a \ a i l . i b i l i t \ a n d cost o l n a t u r a l gas. 

I | ) o n ( o i n | ) l e t i o n o f the p r i i j e i l , a p p r o x 
i m a t e l y 7(1 p e n e n t o f the h e a l i t i n r e ( | u i i e -
m e n t s w i l l he p i o \ i d e d l)\ solar ene i f^y . 

I n d i o P a l m s P a r k C e n t e r , R i v e r s i d e C o u n t y 
P a r k s Depar tment , R u b i d o u x , Ca . . 4 / / / / / ^ f (7s.-
Paula Soleii Assaciates, Scoltsdale, Ai. I his ex
h i b i t i o n a n d l e i s u i c fac ility f o r casual v is i tors 
a n d resea rch fac i l i tv t o r l o n g e r t e r m users is 
d e s i g n e d t o d e m o n s t r a t e a n •"eiivii cmtnenta l 
e th ic as l i f e s t y l e . " S i t ua t ed i n a n u i i u s i i a l l v 
ha r sh desert c l i m a t e subject to e x t t e m e 
t e m p e i a l i n e \ a r i . i i i o n s . i i i d l u a i t w o e a i t l i -
cpiake f au l t s , t h e b n i l d i n j ' w i l l ref lect e n e r g y 
conse i N a t i o n a n d a u t o n o m y , u s i n g passive 
solar systems, waste a n d wa te r l e c y c l i n g , a n d 
i n i e n s i \ e g r e e n h o u s e h o r t i c u l t u r e . 

f a k i n g t h e f o r m o f a l a rge solar 
g i e e n l i o n -> f . t he l a c i l i i \ is s loped u p w a r d 
. i l o n n .1 k n o l l . I h e m a m t nuance- n) c x h i -

liiilid I'lihns I'aiti C.nid i. 

h i t i o n s a n d p u b l i c space is at the t o p level , 
a n d t h r e e l o w e r levels , s h e l t e i c d t o the cast 
a n d west by b e r m e d e a i t h , c o n t a i n d o r 
m i t o r i e s , c lassrooms, l abora tor ies , a n i n t e n 
sive l i o i t i c n l i n i e g r eenhouse , a n d o the r f a 
c i l i t i e s . Access l o t h e l o w e r levels is \ i a a 
c o n t i n u o u s r a m p e d gal lerv h o u s i n g displavs 
o f na t ive p lan t l i f e . 1 he lowest level i nc ludes 
a p o n d w h i c h serves as a c a t c h m e n i l o r 
r a i n w a t e r r i m o f f f r o m the g ree id iouse 
m e m b r a n e a n d is used f o r p lan t i r r i g a t i o n 
a n d as a hea l s ink . 

T h e g r e e n h o u s e st m e t t i re acts as a solar 
c h i m n e y , d r a w i n g solar-heated a i r u p 
t h r o u g h the b u i l d i n g bv me.ins o f n a t u r a l 
(o i ivcc l i o n . I n s u l a t e d louv ers beneath i l i e 
m c e n b o u s e l o o i p i o v i d e shade I r o m ex
t r e m e d a y t i n t e heat a n d h o l d the hea ted a i r 
ins ide o n co ld desert n ights . I r r i g a t e d p.ids 
o n the u p p e r level a id evapo i a l ive c o o l i n g , 
f be | ) i (ijectecl c osi of ihe bui ld ing 's , d isplavs . 

a n d e c j u i p m e n t is 5 1 , 3 0 0 , 0 0 0 . 
[ B a r h a i a C o l d s l e i n ] 

C r a y R e s e a r c h , I n c . , Headquarters Fac i l i ty , 
Mendota He ight s , M n . ArdiiUds: Axln-
tictural AUidHd'. Miiiunijiidis. M)i. A r c h i l e d s 
f o r a new headc juar te rs cdf ice b u i l d i n g l o r 
( a . I V Research, i n a St. Paul s u b u r b , p r o 
posed to the c l i en t the i n s i a l l a i i o n o f a 
c e n t r a l i z e d ice s to rage system at an i n i t i a l i n -
ves in i e iu o l >S(),000 above the cost o f c o n 
v e n t i o n a l air-c o i i d i t i o i i i i i n systems, but w i t h 
a n a n n u a l sav ing o i SS 10(1 a n d a seven-vrar 
payback p e r i o d . I h e c s i i m a i e d cost savniy 
was based o n c o m p a r a b l e f u e l costs l o i < o n -

( R i si'in h. hit. 

v e n t i o n a l systems p l u s tax savings f i o m the 
i c t e i i t l ax i n c e n i i v t s ( o n i . i i n c d in the N a 
t i o n a l E n e r g y A c t . 

1 he sys tem is o n e o f several w h i c h the at -
i b i i e c i s expec t w i l l tons ic le rab lv r educe 
e i i e i gy use a n d s i ibse( | i i en i e i u i u \ los l s i n 
the n e w ( a c i l i t y . 

C ray ' s new headcp ia r t e r s is a two-phase 
j i r o j c c i : .1 '_','),000-scj-ft o r i g i n a l head( | i ia r te rs . . 
b u i l d i n g l o r t h e c o m p a n y , a i h r e e - y e a r - o l d . 
f a s t - g r o w i n g c o m p u t e r d e s i g n e r - t n a i m f a c -
l u r e r : a n d a l ( ) ,000-sc j - f l a d d i t i o n , b e i n g de
s i g n e d b e f o r e t h e f i r s t b u i l d i n g was c \ i i 
c o m i ) l e l e c l . 

The g r a c e f u l , n a r r o w w i n g s o f the t h r ee -
s io i V . l u i c-d sinc e o a n d rellec l i ve j"lass b u i l d 
i n g w r a p e i t h e r side o f a p r o i u o n i o i \ o l l a n d 
o n a p a i t i a l l y w o o d e d site o v e r l o o k i n g the 
M i n n e s o t a R i v e r \ ' a l lev l o the sc juthwesl . A 
(< i i l i a l glass e n l i vwav a n d a b i l eve l d i n i n g 
space w i t h access t o a n o u t d o o r deck a f f o r d 
emplc jyees access a n d views to the spacious 
o u t d o o r s i t e . 

I n d e t e r m i n i n g energy r e c p i i i e m e n t s f o r 
the b u i l d i n g , t h e a rch i tec t s i d e n t i h e d t w o 
m a j o r a ie . is of p o t e n t i a l energv savings i n 
a d d i t i o n to i t i e a i r - c o n d i t i o n i n g rec ju i re -
m e n i s : l i j ^ h i i n g a n d o p e r a t i o n of the t o n i -
pany s c o m p u t e r . T o r e d u c e loads i t i t he 
a l l -e lec t r i c b u i l d i n g , the m e c b . i n i i a l e n -
u i i i e e i s. D u n h a m .Associates o f M i n n e a p o l i s , 
( I I I i be n u m b e r o l Hucjrescent tubes f r o m 
i b e c o n v i n i i o n a l t o u r to t h r e e a n d r e l i e d o n 
p b o t o e l e c i i ic c o n t r o l of p e r i m e t e r l i g h t i n g 
to m a x i m i / e t h e e f f e c t s o f n a t u r a l s u n l i g h t . 

T h e b u i l d i n g ' s h e a t i n g r e t | u i r e m e m s w i l l 
b( l i . i n d l t ' d e n t i r e l y by a heat r ecove rv sys
t e m that w i l l l e c a p t u r e the L'.4 m i l l i o n B i n 
p e r h o u r o f excess heat g e n e r a t e d by Cray ' s 
i n - b o u s e c o m p u t e r , whic h opera tes 2 f b o u i s 
a d a y . B a c k - u p systems w i l l be in s t a l l ed l o r 
use i n i b e event o l ( o i i i i ) i i i e r f a i l u r e . 

1II r e c o g n i l i c m (d i m p e n d i n g •"time o l day 
r a l e s t i u c i u i e s f r o m the local u i i l i i v , the ar-
( b i i e t i s r e a l i / e d the- va lue o f s h i f t i n g somt o l 
t he t u a j o r e l ec t r i ca l loads to o i l - p e a k o r 
n i g h t t i m e o p e r a t i o n . I be\ i m p b i i u n i e d a n 
i n n o v a t i v e ice-s torage s v s K in \v bic b rel ies o n 
c o o l e d a i r p r o d u c e d f r o m c i r c u l a t e d ice wa
t e r . W . i u i c o o l e d by t w o i c e - m a k i n g heat 
p u i u p s is s t o r e d i n a 1 . ' ) . ( i (Hi-ci i- l i l a n k a n d 
d i s i r i b i i i e d t o f a n coils w h i c h a re p laced . i i 
v a i i o u s i n t e rva l s i n i he c e i l i n g p l e i u i m . T h e 
I leal p u m p s p r o d u c e ice at n i g h t , I r o m 
w h i c h c o o l e d a i r is g e n e r a t e d l o r a i r c o n d i 
t i o n i n g the f o l l o w i n g day . S torage capacity 
o f t h e sys tem can p r o v i d e a p p r o x i m a i e b 
l o u r ( lavs o l |)eak air ( o n d i i i o n i n g i f r e -
c p i i r e d . Subsecpient ly , e n e r g v use w i l l be d is -
[i\'ews report continued on page 34\ 
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National Federation of High Sthool Associations Heatlquartcrs. Kansas City. MC) , Archilect: Kiene t. Bradley Partnership, Topeka. KS., In'-ijlhtion Kaw R<x)ling& Sheet Metal, Int ., Kansas City, KS. 

MICROZINC 70 
f a c t o r y - f o r m e d r o o f i n g s y s t e m s 

You'll never encounter call-back problems with Microzinc 70 
roofing systems. Install them and forget them. And that includes 
coping, flashing, fascia and mansards! 

Microzinc 70, widely specified for its beautiful pre-weathered 
patina, is even better known for its maintenance-free qualities-
no leaks, no run-off stains and no rotted materials. 

Whether you specify Batten-seam or Standing-seam, our LOK 
roofing systems are custom engineered, factory made and deliv
ered directly to the job. Installation is so simple it greatly reduces 
labor costs. Other on-site savings include - no cleaning, no 
priming, no painting. And no soldering needed. 

M e t a l 
& C h e m i c a l 
D iv i s ion 

For further information, write or call Ed Pejsa at 615/639-8111. Greeneville, Tennessee 37743 615/639-8111 
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Howtogeta 
round ceiling 

througha 
square client. 

Talk sense to him. Donn 
Paraline linear metal 
ceiling system is a 
sensible, affordable way 
to turn a workaday 
building into a showcase. 
The dramatic, flowing 
design possibilities of 
Paraline are limited only 
by your imagination. 
Yet for all its visual impact, 
even your most skeptical 
client will see Paraline for 
the very practical solution 
it is. And — it's the only 
linear metal ceiling that's 
fire-rated! 

Paraline adds flexibility to 
lighting and air return 
design while allowing 
easy access to the service 
area above. It's easy to 
install. Easy to maintain. 
Paraline is available in 
steel or aluminum with a 
wide variety of wipe-clean 
standard color finishes, 
chrome-like polished 
aluminum or nearly any 
custom finish. It's also 
available in a fire-rated 
version for nearly any 
application you can 
conceive. It's even 
available with an NRC 
sound control character
istic up to .90. 

Ask your Donn represen
tative for full details. Call 
us toll-free. Or write us. 
Donn makes access 
floors. Donn makes wall 
systems. And Donn 
makes ceiling systems. 
But most of all, Donn 
makes sense. 

D O N N C O R P O R A T I O N 

Paraline Ceilings 
1000 Crocker Road 
Westlake, Ohio 44145 
(216) 871-1000 

Para l i ne n o w ava i l ab le f i r e - r a t e d ! 

(:ii( h- No. 335, on Reader .Sen ice Card 
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News report c o n t i n u e d f r o m |)age 30 

i i i b u t e d o v e r a 2 4 - h o u r p e r i o d , g r e a t l y re 
d u c i n g peak j K ' i i o d use a n d i l i e r e s u l t i n g 
h i g h d e m a n d cha rges . The i m p l i c a t i o n s o f 
w i d e s p r e a d use of th i s sys tem, say the a r c h i 
tects, w o n l d be consick i able i f subs tan t i a l 
n u m b e r s o f c o m m e r c i a l a n d i n d u s t r i a l b u i l d 
ings were c o n v e r t e d to a s i m i l a r sys tem. 
I cwc i i )o\ \( i p l a i n s w o u l d be necessary, a n d 
e x p e n d i t u r e s b \ u t i l i t i e s w o u l d be r e d u c e d , 
r e s u l t i n g i n f e w e r ra te increases t o c o n s u m 
ers. I J o a n n a B a \ i n i l l e r | 

P l a n for the R e l o c a t i o n of S o l d i e r ' s G r o v e , 
So ld ier ' s G r o v e , yVi. Architects and I'lninwr^: 
The Hawkiveed Group, Chicago. Devas ta ted by 
f l o o d i n g several yc-.ii s . igo . l In- e ntire- tow n o f 
So ld ie r ' s G r o v e ( p o p u l a t i o n 514) w i l l soon 
re loca te o n h i g h e r g r o u n d away f r o m i l u -
H o o d p l a i n . M a n y tow n m e r c h a n t s a n d res i 
d e n t s w i l l m o v e i n t o the new t o w n as the o l d 
o n e is d e m o l i s h e d . W h e n t h e y d o . it w i l l be 
t o a s e t t i ng t h a t — w h i l e n o t cpi i ie a c o m p l e t e 
have n f r o m Wiscons in ' s h a r s h w i n t e r s — m a \ 
serve as a m o d e l o f e n e r g y - c o n s c i o u s p l a n 
n i n g . R o d n e y W r i g h t o l l l a w k w e e d says that 
t h e t o w n l a t h e r s s o u g l i i a p l a n that w o u l d 
e i i i p l i a s i / e enc i g \ .i> . i n is>uc- l o r i i o i i u r b a i i 
c o m m u n i t i e s : " I hey w a n t the tow n c e n t e r to 
be r u r a l i n a p p e a r a n c e . I t was a smal l c o u n 
t r y tow n a n d the new tow i i w i l l be , t o o , r i g h t 
c l o w n t o t h e b u i l d i n g ma te r i a l s 

l l . i w k w e e d has d o n e a p l a n n i n g scheme 
f o r the t o w n c e n t e r a n d has d e s i g n e d a 
n u m b e r o f publ ic a n d p r i v a t e b u i l d i n g s f o r 
t h e site. A series o f d e s i g n g u i d e l i n e s a n d 

Pedestrian street jianked by shopping arcades. 

s t anda rds r e s u l t e d f r o m the i ) l a n n i n g e l l o i i . 
inc l u d i n g a heat-loss s ta i ic lard o l I B t u p e r 
sc| f t p e r d e g r e e day h) r b u i l d i n g e x t e r i o r 
sur faces a n d a rc s i i i c t i o i i against f la t r o o f s . 
4 he s tancfards also cal l f o r a solar c o n t r i l j u -
t i o i i of at feast 50 percen t of the to ta l h e a t i n g 
r e c j u i r e m e n t s o f i n d i v i d u a l b u i l d i n g s , bu t , i n 
lac I . the b u i l d i n g s a re e m e r g i n g w i i l i a solar 
c o n t r i b u t i o n closer t o 9 0 pe rcen t . T h e p l a n 
calls l o r m a x i m u m use o f i enewal) le b u i l d 
i n g ma te r i a l s , w h i c h , in Wiscons in , means 
W O C K I . E v e n oak r a i l i o a d t i e sa re b e i n g used as 
c o l u m n s i n some o f d ie t o w n center b u i l d 
ings . 

I he site analysis f o r the t o w n center i n 
v o l v e d e x a m i n a t i o n of solar a n d w i n d 
inove i n e i i t . e x i s t i n g vege ta t ion , a n d l l i e m i 
c r o c l i m a t i c e f f ects of t e r r a i n . A b u i l d i n g area 
was d e h n e d by these cons ide ra t ions w i t h 
solar access a key c o n c e r n f o r the w i n t e r 
m o n t h s . 

I l a w k w e e d ' s landscape des ign also i n -
v o h e s r e l c K a t i o n o f trees. T f i e 190-acrc par

cel now o w n e d by the t o w n — o f w h i c h the 
t o w n c e n t e r i n v o l v e s 19 a c r e s — w i l l have 
l a rge w i n d b r e a k s t o the n o r t h a n d n o r t h 
west . N e a r - m a t u r e p ines a n d o t h e r i n d i g e 
n o u s p l a n t i n g s w i l l Ix- m o v e d f o r th is p u r 
pose. D e c i d u o u s t rees w i l l serve t o b lock 
s u m m e r s u n . l e t t i n g w i n t e r sun pass t h r o u g h 
as t h e i r leaves I a l l . 

C o n c e r n w i t h so lar access is also ev iden t i n 
H a w kweed ' s sugges ted designs f o r b u i l d i n g s 
i n t h e t o w n c e n t e r . A l o n g t h e s o u t h side o f 
t h e m a i n p e d e s t r i a n t h o r o t i g h f a r e . I ) u i l d ings 
w i l l be l i m i t e d t o a s ing le s to ry , so as t o en
sure . idcc | i ia ic ' s u n l i g h t f o r the siie-ci a n d f o r 
b u i l d i n g s o n d i e n o r t h , whic l i w i l l be h i g h e r . 
R o o l a n d bale o i iv o v e r h a n g s a re also used, 
a l o n g w i t h e a r t h b e r m s — s o m e e x t e n d i n g to 
r o o f l eve l . 

. A l t h o u g h d i e i n i t i a l s cheme is f o r the t o w n 
c e n t e r o n l y , t w o r e s iden t i a l areas are 
p l a n n e d f o r f u t u r e d e v c l o p i i i e n t . a n d 
H a w k w e c c I is n o w | ) l a n i i i n g a n i n d u s t r i a l 
p a r k tha t w i l l be s i tua ted across a m a j o i 
r o a d . I he des igne r s h o p e t o see m a n y of the 
same coi ice | ) t s a p | ) t i e d t o these n e i g h b o r i n g 
d e v e l o p m e n t s . S i t e w o r k a n d l a n d s c a p i n g 
w i l l no t be c o m p l e t e d by s p r i n g , bu t t he re 
s h o u l d be s o m e c o m p l e t e d b u i l d i n g s by 
t h e n . I I h o m a s V o n i e r | 

T h e P h o e n i x H o u s e , r e s i d e n c e for M r . 8e 
M r s . Rober t K i e f e r , P h o e n i x , A z . Architect: 
Robert /•'. Augustine, Boston, Ma. I n this de s ign 
f o r a h y b r i d solar house , the goa l was to 
a v o i d t a c k i n g o n a n e n e r g y system as an af 
t e r t h o u g h t a i u f insteacf t o i n t e g r a t e a r t a n d 
t e c h i i o l o g v i n a s e l f - s u f f i c i e n t , m i n i m a l 
[Neivs report continued on page 39\ 
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Problem 
solver. 
When you need on-the-roof teclmical 

Istance. your best source is a J-M 
rict Engineer For several reasons: 

We have an unmatched team of 12 
^ield engineers who devote full time 
to built-up roofing systems. Together 
they offer over 200 years of roofing 
experience, providing a technical 
resource unmatched in the industry. 

Their expertise is available to you 
whenever the need arises. To assist 
with specifying, as part of J-M's 
guaranteed roof program. To provide 
on-site, technical advice on unusual 
roof situations. To help keep you 
advised on new practices in the 
industry. And to provide information 
on local climatic conditions as they 
affect roof design and construction. 

Most of all. they re ready to help you 
eliminate your roofing problems 
before they happen. 

Backing them are the full resources 
of one of the world s largest producers 
of built-up roofing materials. Plus 
knowledge gained in well over a 
century of solving roofing problems. 

Find out more about our problem 
solvers and J-M single-source roofing 
systems. Consult Sweet s or contact 
George Constantin. Johns-Manville. 
Ken-Caryl Ranch. Denver. Colorado 
80217. (303)979-1000. 

For single-source 
built-up roofing systems. 

m 
Johns-Manville 



W E HAVE WALL TO WALL IDEAS. 
Reed is the largest wallcoverings dis
tributor in the United States. Our broad 
product line includes everything from 
the most exotic hand prints to qood old 
tried-and-true. Papers, light and heavy
weight vinyls, metallics, mylars, strippa-
bles. pre-pasteds. fabrics, whatever 

You won't believe so many choices 
could come from one source. (When 
you maintain a multi-million-roll in
ventory it's easy.) 

Moreover, our prices are competi
tive, and our delivery is simply beyond 
compare. (With 11 strategically located 

W A L L C O V E R I N G 

distribution centers across the country 
it's a snap.) 

We're ready when you need us — for 
service, for advice, for selection, for 
helpof any kind. 

So next time you're working out a 
wallcoverings plan — or specifying a wall-

reception area senior vice president 

president 

office manager 

corridor 

restroom 



coverings supplier—remember Reed. 
We have great wall to wall ideas for just 
about any wall you could suggest. 

Call our nearest regional of ice and 
let"s talk contract together In Atlanta, 
Georgia, it s 404/876-6367. In Dallas. 
Texas 214/7479011. Chicago. Illinois Dwoskin. UltraTex. Reed. 

312/569-2290. Los Angeles. Cali
fornia 213/266-0330. And Philadel
phia. Pennsylvania 215/638-4950. ' 
Circle N o . 392, on R« atl« r Sci \ i« f Clard 

Sunworthu W.H.S. Lloyd. Bolta, 
Dwoskin. UltraTex. Reed. 

REED 
WALLCOVERINGS 

r fT" , - -I 

production manager 

account executive 

bookkeeping board room 



o w y o u c a n h a v e t h e w o r l d 
f i n e s t roo f o n a n y b u i l d i n g . 

THE MR-24' ROOF. 
The MR-24® roof—the only 

true, double-lock, standing 
seam metal roof system on 
the market—is now available 
for use on virtually any 
structure: conventional, pre-
engineered or a combination. 

That means you get design 
freedoms not associated with 
other metal roofs, plus quick installation 
with a minimum of labor. 

And. because it is today's finest 
roofing system, the MR-24 roof will 
change the way you measure the 
performance of all roofs. 

Here's why. 
rtiR-ZA root fweh 

 

Unequalled energy efficiency. 
No built-up or metal roof can come 

close to the MR-24 roof in energy 
efficiency. 

Just 4 inches of insulation, plus special 
insulation blocks at the purlins, give 
the MR-24 roof an exceptional tested 
U value of .08. A fact that can mean 
lower utility bills, and savings for years 
to come. (See "Comparative U values" 
chart.; 

Eliminates roof decay. 
Built-up roofs use organic materials. 

But the MR-24 roof uses aluminum-
coated or Galvalume' steel, which 
won't crack, peel or decay. 

To your client, that means virtually no 
maintenance.. .and big savings. 
A Trademark ol Bethlehem Steel Corp 

Keeps elements out. 
With over 150 million square feet of 

MR-24 roof installed, we have never 
had a reported leak through our double-
lock seam. j 

Not one. 
Our exclusive Roof Runner^ machine 

is one reason. It automatically 
compresses and locks the roof panels 
into a single, continuous membrane . . . 
on the job site. 

And, because the MR-24 roof 
eliminates a substantial number of the 
usual penetrating fasteners, it eliminates 
a major cause of roof leaks. 

Allows for roof movement. 
Built-up roofs, and most metal roofs, 

don't provide for normal thermal 
expansion and contraction. Therefore 
they are highly prone to leak. 

But the MR-24 roof is attached to the 
structure by unique clips formed into the 
standing seam. These eliminate 
penetrations and allow the roof to "float" 
—moving freely with changes 
in temperature—thus 
preventing leaks and 
cracking. 

Highest wind 
uplift rating. 
The unique 

design of the 
MR-24 roof 
gives it a U.L. 
Class 90 wind 
uplift rating. This 
means it has been pro
ven in tests with winds equal 
to 200 MPH. And that can mean 
substantial insurance savings 
in some areas. 

Energy-efficient, durable, 
weathertight, adaptable, 
easily installed and 
maintained. 

Only one roof system can 
back all those claims with 
a record of proven 
performance: the MR-24 

roof. Shouldn't it be 
on the next 
building you 

design? 

Comparative U values. 
Calculated Butler tested 

Roof Sys tem U value Actual U value 

1 . B u i l t - u p roo f w i t h 
m e t a l d e c k 

2 " i n s u l a t i o n .15 » 

4 " i n s u l a t i o n .07 * 

2. I n d u s t r y s t a n 
d a r d m e t a l r o o f 

2 " i n s u l a t i o n .12 .19 
4 " i n s u l a t i o n .06 .12 

3. B u t l e r M R - 2 4 
R o o f S y s t e m 

2 " i n s u l a t i o n .12 .12 
4 " i n s u l a t i o n .06 .08 
6 " i n s u l a t i o n .04 .07 

"No tested U values available 

To find out more about 
the MR-24 roof, contact your 

local Butler Builder.® 
He's listed in the White 

Pages under 'Butler 
Mfg. Co. Builder." 

Or, write to us for our 
free MR-24 roof system 
brochure. 96734 

BUTLER^ 

Butler Manufacturing Company 
BMA Tower, Dept. B-646. 
Kansas City. MO 64141. 
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News report < o i i i i m i c d l i o m p a m :• I 

I'Inu iu\ House. 

aes t l i e t i t . 1 he p l a n ep i l« ) i i i i / es I x d h f i i i u -
l i o i i a l s i m p l i i i i x a n d l o n n a l i lc, i ; . i i i( < , 

O n t l i e son t l i s ide of l l i e l ionse t he p n o l 
ev«)kes i h e m e d i e v a l i m a g e r y of n i oa l a n d 
d r a w b r i d g e , w h i l e s e r v i n g as a n energ> re 
serve , s tab i l i z i ng i h e house l e m p e r a i n r e by 
hea l i r a n s t e r i n e i t h e r d i r e i l i o n . 1 he s o m h -
e r n l i v i n g ( | i i a r te rs a re s h e a t h e d by a glass-
enc losed " i n i e r s l i l i a r " space, t h e i i n i e r sk in 
o f w h i c h is m a d e ol" e i t h e d glass w h i c h r e 
f lects a n d di f f uses s i n i l i g h l . Hea t is l r a | ) p « d 
i n th is | ) l e n u m d i n i n g c o l d w e a t h e r : at o t h e i 
t imes t c m | ) e i a t i u e v a r i a t i o n s a i e m e d i a t e d 
b> means of a i r c i i c u l a t e d w i t h i n t h i s i n t e r 
s t i t ia l space. .Ad jus tab le a w n i n g s c o n t r o l t he 
a d m i s s i o n of d a y l i g h t i n t o t h i s a rea. 

. \ 4:V2-sc|-ft g i e e i d t o u s e c o n s l i l u i e s l l i e 
r e m a i n d e r of t he s o u t h e r n e x p o s u r e , serv
i n g b(»tb as a v i s u a l b a t t r ac t i ve t r ans i t i ona l 
space a n d as a t r a p f o r passive s»)lar heat 
g a i n , t hese s o u t h e r n layers of t h e house are 
a l i g n e d w i t h t h e m e c h a n i c a l serv ice sp ine , 
w h i c h e x i e i u l s t h e l e n g t h of t h e house . The 
n o r l h e i II e x p o s u r e a l i gns sei x i i e f i n i c i i i n i s 
against t h i s c e n t r a l , m e c h a n i i a l sp ine wh i ( h 
services a l l spaces i n t he house . B> d e s i g n i n g 
th is m e c h a n i c a l sp i ne as a n o| )a (HU' h a i r i e r 
b e t w e e n the n o r t h a n d s o u t h l u i u t i o n s o l 
t h e h o u s e , t he a rch i t ec t has missed a n o p -
p o r t u n i t ) to estab l ish a \ i s i i a l l i n k be tween 
the g r e e n h o u s e a n d the serv ice spaces o n the 
n o r t h s ide of t h e h o u s e : the b a l h , l a i m d i \ . 
a n d k i t c h e n . I he d i n i n g r o o m , winc h m i g l i i 
h a \ e been m o r e d i r e c t i ) associated w i t h t he 
s o u t h e r n e x p o s u r e of t he l i \ i i i g r o o m , is also 
o n t he n o r t h s ide , s e p a i a i e d f r o m it by t he 
m e c h a n i c a l sp ine . 

I he roo f u m b r e l l a is ha l f an a i r . i \ o l 
w a t e r - f i l l e d so lar co l l ec to rs ( I b o b s<| f t at I.')-
deg r ee t i l t ) o n a m e t a l f r a m e f a c i n g so i i i h 
a n d hal f a steel g r i d w i t h t i a n s l i u e n i 
f i lxMglass p . i i i t l s . o r i e n t e d n o r t h . I h is solar 
u m b r e l l a absorbs so la r heat e n e i g \ ai t he 
same t i m e that it sh ie lds t he house f r o m u n 
w a n t e d i n s o l a t i o n . The co l l ec to r panels a re 
u s e d f o r d o m e s t i c ho t w a t e r , f o r space heat
i n g , a n d f o r a n a b s o r p t i o n ch i l l e r a i r -
c o n d i t i c m i i i g sys tem. E lec t r i c i t y is s u p p l i e d 
by a w i n d - p o w e r e d e lect r ic g e n e r a t o r . Be
n e a t h t h e solar u m b r e l l a , a r o o t dec k w i t h an 
o u t d o o r s c u l p t u r e c o u r t o v e r l o o k s the \ a l le \ 
f r o m b e h i n d a d j u s t a b l e a w n i n g s . T h e s e 
m o v a b l e sun screens c o i i l i o l rad ian t ene rgy 

at the e x t e r i o r , w h i l e ad jus tab le m e t a l b l i n d s , 
p o s i t i o n e d i n t h e i n t e r s t i t i a l space a n d 
g r e e n h o u s e , c o n t r o l i n c o m i n g e n e r g y . The 
hou.se rests o n a c o n c r e t e p a d base. 1 he 
b u i l d i n g sk in is glass a n d a l u i n i m u n w i t h a 
s t r u c t u r a l meta l f i ame a n d f l o o r j o i s t system 
used t h r o u g h o u t . 

To achieve t h i s des ign subt le ty i n a p r o j e c t 
o f 2304 sq f t c o n d i t i o n e d floor a r e a d e 
m a n d e d c a r e f u l i n t e g r a t i o n o f f u n c t i o n s by 
t h e a rch i tec t . T h e d e s i g n is so t i gh t tha t n o 
space is was ted , a n d every e l e m e n t is u s e d t o 
b o i h aesthet ic a n d e n e r g y - c o n s e r v i n g a d v a n 
tage. T h e house is s c h e d u l e d f o r c o n s t r u c 
t i o n b e g i n n i n g i n t he s p r i n g o f 1980 o n a 
f o n r - a c r e site i n t he V e r d e Va l l ey n e a r 
IMioenix . (Susan Gi l l ) 

Montessori School and Administrative 
Building, St. Paul, Mn..4>r//;7f<-/s.- R(dl>h Ruf-
son ^ Associates, Minneapolis, Mn. .An i r r e g u 
la r , n i u h i l i \ c - l g r i d of h a r d a n d sof t l a i i d -
scaiH-'d l e r iaces p i e r c e d by t r i a n g u l a r r o o f s 

c o n s t i t u t e s one 's f i rs t i m p r e s s i o n o f a p r o 
posed M o i u e s s o r i Schoo l a n d A d m i n i s t r a t i v e 
O f f i c e s fac i l i t y l o t t he M o n t e s s o r i F o u n d a 
t i o n o f N f i iu ieso ta . 

f h e b u i l d i n g was p l a n n e d f o r a sma l l , 
s l o p i n g u r b a n site b o u n d e d o n the sou th by a 
l e s i d e n t i a l street i n a m o d e r a t e - i n c o m e res i 
d e n t i a l n e i g h b o r h o o d i n St. Pau l . 

B o t h t h e a r ch i t ec t s a n d t h e c l ien t s h a r e d 
t c o n o m i c a n d e n e r g y c«)ncerns. T h o s e fac
t o r s , a n d t h e s i te , l e d the a rch i tec ts t o a l o w -
p r o f i f e b u i l d i n g , a • n o u l j u i l d i n g . " a lmos t 
e n t i r e l y u n d e r g r o u n d . I h e p l a n pu ts class
r o o m s , c o m m o n s areas, ca fe te r ias , a n d lec
t u r e ha l ls j u s t below g r o u n d o n the s o u t h 
s ide of the b u i l d i n g , a n d a d m i n i s t r a t i v e o f 
fices o n e level b e l o w , o n t h e n o r t h , f h e 
t r i a n g u l a r l o o f s w h i c h p o k e t h r o u g h the 
s u r f a c e house s k \ l i g h t s a n d solar co l lec
t o r s — 1 6 b a n k s o f t h e l a t t e i . i r r e g u l a r b 
spaced , w i t h t he h ighes t r e a c h i n g (iO f t f r o m 
I Ik - e n t r y level at its h ighes t p o i n t . Sky l i gh t s 
[News refMirt continued on page 42\ 

passive 
solarglazing 

systems 

• Sun-Lite^ glass fiber reinforced 
polymer sheet for sife-bullt 
systems - offers maximum 
economy. 2''^ 

> Sun-Lite* insulated solar 
glazing panels - ore off ttie 
sfielf and pre-englneered. 

• Sunwal l ' job-engineered 
complete wall and skyllte 
systems - for maximum 
performance. 

Ttiree use-proven products from 
an ever expand ing group of solar 
energy collection/uti l ization 
products from ttie . . . 

K A L W A L L C O R P O R A T I O N 
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T h e l e a d i n g c o n t r a c t c a r p e t f i b e r b r a n d . 

Carpeting 
ofAntronlll 
resists dirt 
better stays 
new-looking 
longer 
T h e s e c r e t : u n i q u e 

h o l l o w - f i l a m e n t f i b e r s . 

Antron i l l nylon is the only carpet fiber 
with a rounded hollow-filament structure. 
So it resists dirt better than other nylon 
fibers. The smooth exterior shape of 
Antron - III minimizes dirt entrapment, and 
the hollow-filament structure scatters light 
to make dirt less apparent. So the carpet 
stays new-looking longer than 
ordinary nylon 
carpeting. 
Antron ' l l l i s 
durable. Pile of 
Antron^ III 
resists crushing 
and abrasion 
even in heavy-
traffic areas. 
Keeps its fresh, 
new look. 
Antron' III controls static shock. Gives 
you protection that won't wear out or 
shampoo out—because it's built right into 
the fiber. 
That's why Northridge Fashion Center 
used carpeting of Ant ron ' III nylon to 
cover over 135 ,000 square feet of one of 
Southern California's busiest shopping 
malls (average of 2 5 0 , 0 0 0 shoppers per 
week). And why your next contract carpet 
should be Antron" III nylon. 
Write for Specifiers' Information Kit: 
Du Pont Company 
Room 3 7 2 3 1 
Wilmington. DE 19898 
Installation: Northndge Shopping Mall. Northridge. Calif. 
Architect: Charles Kotier Associates. Los Angeles. Calif. 
Flooring Contractor: Westwood Carpet. Los Angeles, Calif. 

• Du Pont registered trademark for nylon fitier. Du Pont makes 
fibers, not carpets. 

Magnification 250Xof Antron' III 
nylon showing hollow filaments 
and round, anti-static filament 
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N e w s r e p o r t l o m i n i u d I r o i i i | ) a g e 3 9 

h i i i i s l i gh t i n t o d a s s r o o m s a n d c i r c t i l a t i d i i 
spat es i iD i i i ed ia tc Iv Ix ' low i l u - i n : so lar co l lec
to rs a i e i n o i i i i t e d a b o v e s t o rage a n d 
i i i e c h a i i i t a l spaces. 

I he t e r r a c e d , s u n k e n , s o n i h - l a c i n g p l i i \ 

( o n r i s o n the h i i i l d i n g ' s r o o l p r o v i d e MiOd s(| 
f"l o f c o n t r o l l e d p lav a iea i i n i ned ia te l y acces
sible I r o t i i eve ry c l ass room, n i e e i i n g the 
s i l i o o l s i r ( | i K si l o r on i s i dc p la \ spa ie ecpial 
to o r g r e a t e r t h a n i n d o o r c lass room space. 

sound masking helps 
keep your office door closed 

even if you don't hove 
on office door. 

Can improve worker eff ic iency and executive privacy In open office environments. 

The incorporat ion of o n unobtrusive SCAMP sound mask ing system into o p e n off ice 
environments is essential to m a i n t a i n i n g speech pxivocy It reduces the effects of 
speech, business m a c h i n e a n d other d is t ract ing noises exterior to o n o p e n off ice 

a rea The b a c k g r o u n d sound tha t SCAMP provides is electronical ly p r o d u c e d a n d 
specif ical ly t u n e d to prov ide the deg ree of pr ivacy reguired. For example. SCAMP 
units c o n b e ad jus ted for t he no rma l pr ivacy of f ice workers need to perform their 

assignments eff ic ient ly A n d . as well, for the conf ident ia l pr ivacy executives may 
require. SCAMP also provides a m e d i u m for vo ice pag ing , 

music Of emergency tone bursts 

SCAMP is a l ightweight , se l f -conta ined solid-state cjevice tha t uses less t h a n 3 watts 
of power a n d requires no m a i n t e n a n c e . Ava i lab le in exposed or p l e n u m models, 

it's easy to install a n d its cost is quickly p a i d for in more product ive man-hours 
That's why there ore more t h a n 10 mil l ion square feet of o f f ice space covered by 

SCAMP systems right now a n d more b e i n g installed every d a y 

Besides individual ly t u n a b l e SCAMP units we also offer 
central ly cont ro l led systems. The best w a y to f ind out a b o u t 

your requ i rement is to send us a floor p l an for a free 
analysis We'll examine it a n d de te rmine the best sound 

mask ing p lan fcx you b a s e d o n b o t h the masking eff ic iency 
a n d cost effectiveness. Write today or ca l l for further details 

Ihe ultimate in speech privacy by the leader in sound masking 

C o n t r o l E l e c t r o n i c s C o . , I n c . 
1()7R Allen Eioulevard. Farm.ngilcile, N Y 11735 • (.S16I 694 0125 
Sales Reps Wanted: Florida, Wisconsin. Illinois and all territories 

west ol the Mississippi Write or call Jacit Leonard 
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MouU's.snri School cf Adminislratioti BuilHiiig. 

I he c o u r t s I d r i u a n i r r e g u l a r g i id o l l a n d 
scape a n d s t o n e , b r e a k i n g the expanse i n t o a 
series o l i)lav ( o u t i,s a n d n i a / c l i k c wa lkways . 
A g r e e t i l i o t i s e a n d at i o p e n , se i n i c i i c i i l a r 
g a r d e n c o u r t have Ix^en d e s i g n e d to p i o v i d e 
f u n c t i o n a l i n t e g t a t i o n o f t h e n a t u r a l a n d 
i n a n - i n a d e e l e m e n t s of t he b u i l d i t i g . 

A f t e r i n i t i a l des igns h a d been a p p r o v e d , 
t h e p r o m i s e d si te was i n c l u d e d in a i na j o i 
i n d i i s l i i a l d e \ f l i ) p n i c i i i p i o j c r i | ) la ! ine( l l ) \ 
i h c ( i i \ . I e a \ i n g b u i l d i n g phms t e i n p o r a r i l ) 
s u s p e n d e d u n t i l an a h e i i i a l i v c site can be 
se lec ted . | J o a n n a R a v m i l l e i i 

Central Pre-Mix Concrete Co., Spokane, 
Wa. Architects: Walker McGough I'oltz l.yerla, 
Sf)okane, Wa. F.lectr ical ly p o w e r e d h v d i o n i c 
heat pun) | ) s a r e t h e basis of the e n e r g y -
sav ing system f o r th is e a r t h - c o v e r e d b u i l d 
i n g . 1 he ( onse t \ at i o n po ie i i i i ; i l o l i lu b u i l d 
i n g c n \ c l o i ) e is e n h a n c e d l i u o u g h t h e 
m a x i m u m u t i l i / a l i o n o r i n t e r n a l l s ge t t e ra ted 
heat f r o m p e o p l e , l i gh ts , a n d e r n i i p n i e t i l — 
nu )s t l \ a c o t n p n t e r — a n d passive so la i 
energ> f r o m a n exposed sou th - f a( i t i g wa l l . 

\ V i a | ) p i n g the b u i l d i n g w i t h an e a r t h l ) e r m 
o n al l bu t t he s o u t h side answ c i c r l t he c l iem"s 
reques ts lo t a i w o - s l o r y s t r i i c t t i r e w i t h a d a \ -
l i g h t e d base i i i e i n a t i d access to a i i i a jo i t r a f 
f ic a i t e r \ a l o i i « t he sou th side o l the site. 

O n e l l o o i is s i i i i . ued above y i . i d e and the 
o t h e r s l i gh t l y b e l o w , the reby p r o v i d i t i g b o t h 
levels w i t h g e n e r o u s a n m u i i i s o l n a t n r a l 
l i gh t t h r o t i g h c o i n i m i o u s ba t ids of s o u t h -
f a c i n g w i n d o w s . E x t e r i o r precast sunshades 
sc reen u n w a t i t e d d i rec t s u n l i g h t d u t i n g t h e 
wa rmes t i n o t i t h s . C o m b i n i n g i be b u i l d i n g s 
s t i u d u i a l mass whh an e a r t h cover i nsu res 
m i n i m u m heat ga in o r loss t h r o u g h the 
b u i l d i n g e n v e l o p e . W h e n o u t s i d e t e m p e r a 
t u r e s e x c e e d e v e n 15 F. t he o c c u p a n t l oad 
w i l l ge t i e ra te m o t e heal t h a n necessai v. On lv 
d u r i n g p e r i o d s w h e n the b u i l d i n g is u n o c 
c u p i e d i n t h e w i n t e r w i l l beat loss t h r o u g h 
t h e s o u t h wal l r e q u i r e use of t he H \ ' . \ ( " svs-
t e m to c o u n t e i a c t r e d u c e d n i g h t t e m p e r a 
t u res . 

T o c o n d i t i o n the usable l.o.!2()()-sc|-li l l o o r 
a r e a , t he H V.AC .system w i l l co l lect heat f r o m 
t h e i n t e r n a l sources m e n t i o n e d , i n c l u d i t i g 
t he l i g h t i t i g t i \ i u r e s , the t na jo i i t v of w h i c h 
a r e e x t r a c t i o n f l uo rescen t t r o f l e r s that r e 
t u r n ait l o I be l i e a t - p u i n i ) u n i t s . 11 the to ta l 
hea l p roduc ed e xc eeds that n e e d e d to m a i n 
t a i n a c o n d o r i a b l e t e m p e i a t u i c . the heat -
p u m p u t i i l s w i l l reject t he heat i n t o a w a i e i 
l o o p system that i nc ludes a .'^()Oi)-g,illoii s tor
age t a n k . 

T h e p i p i n g a n d s torage t a n k w i l l s to re 
e n o u g h hea l t o cou t i t e rac t t h e losses f o r ap -
p r o x i m a t e h a ' J l - h o u r p e r i o d d u r i n g c o l d 
w e a t h e r . Mos t of t he l i m e , t h e excess heat 
p r o d u c e d w i l l be used a l n i g h t a n d o n 
w e e k e n d s . W h e n m o r e heat is y e i i e r a t e d 
t h a n can be used d u r i n g u n o c c u p i e d 
p e r i o t l s . o u t s i d e a i r w i l l be i n i i o d u c e c l i n t o 
t h e c e i l i n g p l e n u m a n d i i u o t h e h e a t - p u m p 
u n i t s . I f t h e c o o l i n g e f fec t o f t h e o u t s i d e a i r 
is i n a d e q u a t e , r e s u l t i n g i n m e c h a n i c a l r e 
f r i g e r a t i o n w i t h i n t he h e a t - p u m p un i t s , a 
t o w e r f a n w i l l he ac tua ted t o i eject t he excess 
heat . W h e n the t e m p e r a t u r e of t h e wa te r in 
t h e s to rage system can a c c o n n n o d a t e a d d i 
t i o n a l r e j ec ted hea t , i n t r o d u c t i o n of O u t s i d e 
a i r w i l l be m i t i i m a l . 

I f heat losses exceed ava i lab le s t o r e d h e a l , 
[ iV^u'5 report continued on page 44] 



Introducing the StaiTherm 
Enerav EfFiciencv Analysis! 

It wont cost YOU 
a penny, 

and it could save 
your clients 
thousands. 

StarTherm insulated roof 
and wall systems are so remcirk-
ably energy efficient we think 
they'll out-perform almost any 
conventional construction 
materials. And we're wilLng to 
prove it with a free StarTherm 
Energy Efficiency Analysis. 

)ust give us the location 
and specifications of your pro
posed building project ana your 
Star Builder will ask our com
puter to determine the energy 
savings you could realize with 
a StarTherm building of the 
same size. The results can 
be dramatic. 

The StarTherm systems 
remarkable insulating proper
ties will significantly reduce 
operaring and maintenance 
costs, which account for about 
50% of the total life cycle 
costs of any building. (The 
rest is initial construction 
and finance costs, plus improve
ments or building additions.' 

You'll find it pays im
pressive dividends to 
build with StarTherm 
insulated panels. 

U.S. ENERGY C O S T S S O U R C E U S C)«p«rtmtnt of Energy 

1 0 7 6 1 9 7 7 

n N A T U R A L G A S 

$1,839 Annual Savings in Chicago. 
In one example, the com

puter compared a 100' wide by 
150' long by 20' high structure 
with 4" normal density blanket 
insulation in the roof and 12" 
corefilled conaete block walls, 
with a building of the same 
size equipped with StarTherm 
roof and wall panels. 

Our energy savings calcu
lations were based on heating 
loads only We told the compu
ter that our example buildings 
were located in Chicago, and 
we specified that each building 
had two 3x7' walk doors, 
two 10x10' insulated overhead 
doors and two 3x6' thermal 
pane windows. We assumed 
gas heating at $3-50 MCE 

The results? 
The StarTherm building 

consumed 68% less energy 
than the conventional building, 
resulting in an annual dollar 
savings of at least $1,839. And 
when you consider the current 
rapid inflation in energy costs, 

this savings will be even 
more significant to the 

building owner 20 
years fi'om now 

Remarkable but 
not surprising. 

StarTherm insulated panels 
offer some of the lowest U 
factors money can buy: 0.043 
for roofs, an even lower 0.040 
for walls. They have no through 
fasteners or compressed insu
lation points. Joints form a 
positive energy tight seal. and. 
according to ASTM-E-283 
testing procedures, allow no 
detectable air infiltration. 

Tax incentives. 
Reduced 

maintenance costs. 
Even lower 

insurance premiums. 
The StarTherm system's low 

thermal transmission properties 
might qualify your structure for 
energy-related tax incentives. 

Additional savings will occur 
through reduced maintenance 
costs. And our Class 1 low fire 
hazard rating and UL 30. 60. 
and 90 wind uplift ratings could 
lower insurance premiums. So 
over the life of your building 
StarTherm panels really pay off. 

Ask For your 
energy elTiciency 

analysis today. 
Your Star Builder wants to 

help you design the building 
your client wUl thank you for— 
Doth today and in the ftjture. 

So ask for your free energy 
efficiency analysis today 

C a l l t o l l - f r e e 8 0 0 - 6 5 4 - 3 9 2 1 . 
In OWahofna caH collect 405-636-2548. 
Or wiite Star Manufacturing Company^ 
Box 94910. Oklahoma City. OK 73143. 

STAR^^ 
BUILDING 
SYSTEMS 

( , „ , I,. No. 401 
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Cfiitrtil I'rc-Mix Cotu rete Co. 

a s u p p k n i t M i t a l gas - f i r ed bo i l e i w i l l acid heat 
t o t he l o o p . W h e n the h e a t - p u m p u n i t s a re 
m e c h a n i c a l l y c o o l i n g , heat w i l l be r e j e c t e d 
i n t o a i l o N t ' d - l o o p u . iu 1 > v s i f m via a w a t e r -
c o o l e d c o n d e n s e r subsequen t l y t o be r ed i s 
t r i b u t e d o r s t o r e d . 

C o m p a r e d t o a s i m i l a r , c o n v e n t i o n a l 
a b o v e - g r a d e b u i l d i n g w i t h a s t a n d a r d ^' 
t e m , th is s t r u c t u r e has been ca l cu l a ted to r e 
d u c e costs by a b o u t 50 p e r c e n t . T h e payback 
p e r i o d has b e e n c o n s e i \ a i i \ e l \ e s t i m a t e d at 
e i g h t to ten years a l t h o u g h the ac tua l t i m e 
s h o u l d be less bec ; i i is( u l i l u - g r a d u a l w a r m 
i n g of the e a r t h a r o u n d i he b u i l d i n g . T h e 

to ta l i n i t i a l b u i l d i n g cost f o r this 1 f),0()()-sc|-f"t 
s t r u c t u i e is p r o j e c t e d at $ 8 4 0 , 0 0 0 . 
I S a l h \Voo ( l l ) r i ( l ge | 

Alabama Operations Center, South Central 
Bell Telephone Company, Jefferson 
County, A l . Architects: Craujord, Giattina {sf 
Associates; Joe (•lattiua, architect in charge, Bir
mingham, Al. A l t h o u g h ene rgy c o n s e r v a t i o n 
was a s t r o n g des ign c h a r g e , m a n y o f t h e 
e n e r g y - c o n s c i o u s fea tu res o f th is 4 5 0 , 0 0 0 -
sq-f t h e a d q u a r t e r s l ) u i l d i n g seem to Ix? m o r e 
a res id t of t he o w i u - r s . n i d a n l i iu -c rs c o n 
cerns f o r t h e a t t i t u d e of t he b u i l d i n g t o w a r d 
its n a t u r a l s e t t i n g . 

T h e w i n n i n g s o l t i t i o n i n a s ta tew ide c o m 
p e t i t i o n , th is b u i l d i n g is cove red w i t h i ns ida t -
i n g e a r t h f i l l t o p p e d by nat ive vege ta t i on . 
L i k e o t h e r aspects o f the p ro j ec t , t l i i s dec i 
s ion was iu)t w h o l l y the p r o d u c t o f e n e r g y 
c o n c e r n s . The g r o u n d level of t h e site is 
nea r l y 100 f t be low the level of s u r r o u n d i n g 
r o a d w a y s . T h e b u i l d i n g is mos t l y o f f i c e 
space ( o r office warehoming, as G i a t t i n a de -
sc i ibes i t . r e f e r r i n g t o the c l ient 's need f o r 
l a rge , f l ex i b l e o p e n areas). I n t e r n a l stairs a re 
a c e n t r a l e l e m e n t o f the des i gn , b o t h f o r 
m a l l y a n d f r o m a n ene rgy - sav i ng s t a n d 
p o i n t . Use o f e leva to rs w i l l be m i n i m a l . Since 
the b u i l d i n g is o n l y t h ree stor ies h i g h , stairs 
a re e m p h a s i z e d as the ma jo r b u i l d i n g t r ans 
p o r t a t i o n sys tem. 

I he c l ien t 's c o n c e r n f o r e n v i r o n m e n t a l 
systems also led to d e v e l o p m e n t o f a c o m 
p l e t e , s e l f - c o i u a i n e d waste-water t r e a t m e n t 
fac i l i t y . I n n o v a t i o n i n the p ro jec t was ex
t e n d e d b e y o n d the m e c h a n i c a l , e l ec t r i ca l , 
a n d p l u m b i n g systems. Faced w i t h a r e -

Alabama Operations Center. 

( | u i i e m e n t f o r l a r g e o p e n spans , t h e a r t h i -
l e c l s a n d e n g i n e e r s dev ised a j j o s t - t ens ioned 
c o n c r e t e f r a m e a n d steel d e c k s t r u c t u r a l sys
t e m , w h i c h , t o t he best o f t h e i r k n o w l e d g e , is 
t h e f i rs t such a p p l i c a t i o n i n a b u i l d i n g of th is 
.scale. A r c h i t e c t J o e G i a t t i n a c - \p la ins . "it was 
rea l l y a p r o b k n i of s i i t - b l i - n d i n g , as most of 
t he m a j o r v iews of ih<- b u i l d i n g w o u l d be ou t 
o v e r t h e r o o f l e v e l . I he s ide bene f i t s f r o m 
a n e n e r g y s t a n d p o i n t were s u b s t a n t i a l . " 

A m a n - m a d e l a k f . in p.ii i .i d t s i g i i gcsi in c 
to t h e cc j i npany 's d e s i r e d c o r p o r a t e i m a g e , 
serves severa l i i n | ) ( i i i . i i i i e n e r g y a n d e n -
\ i r o n n i e n t a l f unc t i ons . I n set vice as a t h e i -
m a l p o n d , i ts wa te rs b e c o m e a c o o l i n g 
m e d i u m w h e n t e m p e r a t u r e s p e r m i t . I r r i g a 
t i o n f o r t h e rcM)f p l a n t i n g c o m e s f r o m the 
l a k e ; as t h e wa te r is r e t i r c u l a t e d , it is p u r i 
f i ed a n d o x y g e n a t e d . T h e lake also serves as 
a n a rea f o r s t o r m - w a t e r r e t e m i o n a n d ac-
c o n n n o d a t e s the f n i i l d i n g m n o l f . 

f he b u i l d i n g f o r m p r o v i d e s s h a d i n g f o r 
a l l m a j o r glass areas. I n t he a rch i tec t ' s w o r d s , 
[Neivs report continued on page 48] 

 

What the best insulated rd 
The Pink Stuff: Thermax.® It is simply the most efficient roof insulation on the market with a Factory Mutual 
Class I Fire Rating over steel decks. Thermax provides more insulating efficiency per inch than fibrous glass, 
composite, perlite or fiberboard roof insulations. Since mechanical fastening is the preferred system of attach
ment to steel decks, use Insulfast rapid fastening nail/disc system - a pneumatic gun and oxide-coated nails for 
fast, easy, permanent installation of Thermax to steel decks. 

bo 
g 
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dramatic, luminous, functional BOLD-CEL 
using low energy magic SPARKLE LAMPS, 2V2 Watts, 
50 year life expectancy . . . Blend Form and Function 
to Keep You Comfortable and Complimented. 

Showroom 
LIGHTING UNLIMITED 
12 East 37th Street. 
New York City 

neoraq 
NATunALLV • 

537 Johnson Avenue, Brooklyn. N.Y. 
212-456-7400 11237 
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The Loewenstein Silver. 

Chrome 
chair for 
conference V 
or dining H 
upholstered • 
in fine 
fabrics or 1 
vinyls. } 
From the 
Loewenstein 
contemporary m 
collection 
of seating 
in metals and 
woods. 
For corporate. 
commercial 
or institutional 
planning. 
Loewenstein 
Catalist 
available 
by written 
request on 
professional 
stationery. 
Loewenstein, Inc. 
Post Office Box 22029 
Fort Lauderdale. 
Florida 33335. 
305/525-8453. 
Telex: 514321 

Circle No . 374, 011 Readt i ScM \ ice C^ard 
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pfs are wearing these days* 
The Green Stuff: Tempchek.® It gives you the same high R values as Thermax, and is used on all types of 
decks, except directly over steel decks. Tempchek is reinforced with glass fibers to give it greater dimen
sional stability than other urethane foam insulations, so it resists "growth" and ridging. All of which makes 
Tempchek first choice for any application other than directly over steel. Talk to your Celotex representative 
about the stuff the best insulated roofs are wearing these days, or call Ed Levin at Celotex, Roofing Products 
Division: (813) 871-4545. 

Between the w o r l d and the weather since 1854" 
a Jim v^^lier compariy 
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Iremco waterproofs your building 
a lot like your skin waterproofs you. 

t o p c o a f 
T R E M P R O O F S 5 0 

What we've learned from nature. 
You have Jive epidermal layers that 
protect the dermis (often called the 

true skin) from the elements and 
provide an efficient thennal harrier 

A Tremco waterproofing system also 
has layers of liquid polymers, like 

epidennal layei^, over the true 
structure of the building: concrete, 

wood, masonry or metal 
The result is a flexible. 

s e a m / e s s , waterproof 
" s / c i ^ " ^ h a ^ becomes an 

integral part of the 
structure. 

Specialized systems 
give you more freedom 
of design. Just as your 

skin varies in thickness 
over your body, Demco 

fomiulas vary to match the function 
and design of the building swface. 

That provides morefreedom of design 
with the assurance that Tremco can 

give you the most efficient water
proofing system 

Wlxatever your waterproofing 
requirements, Tremco has a com

patible system. Our systems include 
Tremproof" fiuid applied polymers. 

coat with aggregate 
TREMPROOF 850 

base coat 
TREMPROOF 850 

KingPin pedestals for trafiic-bearing 
pavers. An all-level, non-clogging 
drain system of advanced design. 
Masonry presewatives are available 
in clear or architectural colors. 
And. Tremco will custom design 
systems for interior or exterior con
struction applications. 
Architectural systems for the life 

of your building. In 
addition, Tiemco manu
factures sealants, 
glazing and roofing 
systems that protect your 
building. We'll show you 
proven methods to solve 
old problems at the 
design stage because a 
good waterproofing 
systenx begins on the 

boards. And we'll follow through with 
on-site application instruction for 
the contractor 

For complete details on any 
Ttemco weatherproofimg system call 
toll free 800-321-7906 (in Ohio call 
(216) 464-7994 collect). Or write 
Tremco, Cleveland, Ohio 44104: 
Tremco (Canada) Ltd., Toronto, 
Ontario M4H 1G7 

concrete 

TRemco 
A b u i l d i n g i s a l i v i n g t ± i i n g . 
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News report ( o i i i i n u c d f r o m p a ^ c 14 

" T h i s is p r i m a r i l y a l o c a t i o n w h e r e t o o l i n g is 
t he p r o b l e m ; we ' re e x h a n s i i n g l i ca i l»-"> p e r 
cen t of t h e t i m e . " .A r e c l a m a t i o n sys tem uses 
tha i heat f o r d o m e s t i c ho t wa te r i n t he 
b a t h r o o m s , k i t chens , a n d ca fe te r i a . A u g 
m e n t e d by s torage t a n k s a n d (iOOO sq h 
o f solar co l l ec to rs , t h e ho t w a t e r system can 
also p r o v i d e the b u i l d i n g u i i l i . i ( l t ( n i , i i r 
space heat , w h e n n e e d e d . I«>r l ) r i c l l i<)l i( la\ 
p e r i o d s . I bis also saves cons ide rab l y a l 
" s t a r t - u p " t i m e w h e n t h e staf f r e t u r n s . 

O n e e l e m e n t seems t o r i m against t h e 
c o n v e n t i o n a l e n e r g y c o n s e r v a t i o n w i s d o m : 
t h e r e a re f e u p r o \ i s i o i i s l o r task l i g h t i n g . 
C o n s t r a i n e d hy the r e ( | u i r e n u ' n i to a c c o m 
m o d a t e S o u t h e r n B e l l s e x i s t i n g f n r n i s h i n g s , 
w h i c h we re no t ( o n i i j a i i b l e w i t h task l i g h t 
i n g , the a rch i tec ts h a d t o dev ise a f l ex i b l e 
a m b i e n t i l l i u n i n a i i o n .scheme i n t he c e i l i n g . 
" T h e resu l ts are \ c i \ l u ai i \ as g o o d as those 
w e ' d see w i t h task l i g l i i i i i n . '^avs ( l i a t t i n a , 
n o t i n g tha i z o n e d swilc l i i n « . i i i d a p e r i m e t e r 
p h o t o c e l l system h e l p e d g r e a t l \ . 

T h e l i n n c o i n | ) a i e d t h e c \ | ) i ( U (l c nc i g \ 
p e r l b r n u i n c e of its d e s i g n aga ins t tha t o f a 
1970 o f f i c e b u i l d i n g of a s i m i l a r s i /e i n a 
s im i l a r c l i m a t e . The c o m p n i e i -assisted ana l 
ysis p u t t h e A l a l i a m a O p e r a t i o n s C e n t e r a i 
HI pe rcen t be low its e a i l i e r c o n n i e r p a r t i n 

ca lcu la ted a n i m a l e n e r g y use. C o n s t r u c t i o n 
o f t he p ro jec t is n o w a b o u t 30 p e r c e n t 
l i n i s h e d w i t h a p r o j e c t e d c o m p l e t i o n d a t e o f 
O c t o b e r 1 9 8 1 . | T h o i n a s V o n i e r l 

Prudential Insurance Company Corporate 
Headquarters, Thousand Oaks, Ca. Aiilii-
tects: Albert C. Martin is Associates (Senior Proj
ect Designer. .Mnliael O'SuUivan), Los Angeles, 

Prudential Center. 

Ca. T h e h e a d q u a r t e r s occup ies an e n v i m n -
m e i u a l l y sensi t ive h i l l y si te, a n d the a r c h i 
tects have d e s i g n e d a b u i l d i n g w h i c h w i l l 
t ake f u l l a d v a i u a g e o f the landscape's 
n a t u r a l beau ty . T h e t h ree -s to r y , s tepped -
hac k b u i l d i n g is s i ted in an " e a r t h e n saddle " 
against i h e b o i i o i n edge o f a h i l l a n d ( . i n i ed 
1 0 l o l l o u i h e n a t u r a l c o n i o n i s . I he ang le o f 
t he setback echoes t h e s lope o l i he h i l l , a m i 
. i d d i i i o n a l b e n n i n g w i l l v i sna lb k c I i k c i hc 
b u i l d i n g s b u l k as we l l as sc n c i i |)ai k inK a n d 
NciMce areas. Faced w i t h a l i e r n a l i n g bands 
o f glass a n d e a r t h - c o l o r e d g r a n i t e , t h e b u i l d 
i n g re f lec ts t he c o l o r s o f t he sui r o n n d i n g 
c o u n t r y s i d e . Site d e v e l o p m e n t i n c l u d e d de 
s ign o f a 49 -ac re l andscaped master p l a n , ex-

11 i iNi \c i )a i k i n g , i n t e r n a l access roads , a n d 
p r o t e c t i o n o f an oak a r r o y o s lo i in ( l i a n n c l . 
O I T u e space cons t i t u tes 28b,0t)0 scj ft a n d 
aux i l i a r v f u n c t i o n s , a n o t h e r 100,000 sq f t. 

A c o n t i m i o u s th ree -s to ry a t r i m n a l o n g the 
b u i l d i n g s axis t e r m i n a t e s at b o t h ends i n 
c a r v e d - o u t a m p h i t h e a t e r s . T h r e e s taggered 
n o r t h - l i g h t m o n i t o r s a l o n g the a t r i u m s 
l e n g t h a d m i t d a y l i g h t i n t o t he co re o f t he 
b u i l d i n g : sma l le r p o r t h o l e sky l igh ts f a c i n g 
s o n i f i balance- t he l i gh t . Day l i gh t is d i r e c t e d 

l o t h e a t r i u m f l o o r by a s \s te in of re f l ec t i ve 
pane ls a n d m o t o r - o p e r a t e d b l i n d s . A l o n g 
t h e b u i l d i n g ' s l o n g facades, c o n t i n u o u s 
l). i i icls o f d o u b l e - g l a / e d w i n d o w s p r o v i d e 
v iews of t h e d i s tan t m o u n t a i n s a n d an a d d i -
l i o n a l s o m c e of n a t u r a l l i g h t , w h i l e 6- f t 
o v e r h a n g s p r o t e c t the o f f i ces f i o m d i r e c t 
so la r p e n e t r a t i o n a n d heat ga i n . B o t h t h e 
sky l i t a i r i u i n a n d b a n d w i n d o w s w i l l r e 
d u c e i h e d a y t i m e a i t i h c i a l l i g h t i n g r e q u i r e 
m e n t . The p r o j e c t is schedu led f o r c o m p l e -
l ic i i i t a l l y i n 1 9 8 1 . [ B a r l ) a r a Go lds te i n ] 

California Farm Bureau Federation Head
quarters, Sacramenio. Architects: PJineger Ar
chitects, San Francisco. .Since the m a j o r p r o b 
l e m i n t h e S a c r a m e n t o \ ' a l l e y is c o o l i n g , 
inauN o l t he e n e r g \ - s a v i n g devices i n c o r p o -
icUc-d in th is b u i l d i n g address t h i s p r o b l e m . 
To I e d u c e t h e e n e r g y i n p u t to t h e l e f r i g e r a -
l i o i i c h i l l e r o f t he a i r - c o n d i t i o n i n g sys tem, 
w a t e r is c o o l e d i n e v a p o r a t i v e c o o l i n g t o w e r s 
at n i g h t a n d s t o r e d in f o u r u n d e r g r o u n d 
l a n k s f o r use the nex t day . O n m i l d days t h e 
t o w e r s send w a t e r s t ra igh t t o t he a i r -
c o n d i i i o n i n g sys tem, bypass ing t h e l e -
[News report continued on page 52] 

V. 

What do this Japanese restaurant, furniture 
store t and office building have in common? 

Top — Kyoto Sfeafc House — and right — Ban Office Building, both by 
Rossen/Neumann Associates, Soulhlield, Mich. Lower left — Art Van 
Furniture by Robert L. Ziegelman/Architects, Birmingham, Mich. 

B e a u t i f u l , 

e c o n o m i c a l e x t e r i o r s o f 

F o r e m o s t S t e e l F a s c i a . 
More and more buildings are being f in ished with Foremost 
Fasc ia . . . pre-fabricated sys tems that go up fast to save t ime 
and lower construction costs . Both sys tems (Quick-Lock and 
Free-Form) carry a 20-year warranty on their D u r a n a r * 200 
fmishes. Foremost's money-savmg color-coated sheets are also 
available flat; cut to size; a n d fabr icated to your specs . 
Write for complete Information. 

FOREMOST selected 

M A N U F A C T U R I N G C O . S f / 

2 1 0 0 0 W. 8 Mile R o a d / S o u t h f i e l d , Mi. 4 8 0 7 5 / ( 3 1 3 ) 3 5 2 - 7 3 7 3 
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When your next project calls for 
reflective glass, 
spec 
Rayflecr 
Tlnne and time again, glaziers and 
architects spec reflective glass that's energy 
efficient, durable and aesthetic. Time and 
again, they specify high performance 
Rayflect Silver from Advanced 
Coating Technology. 

     
    

      
     

       
   
Color uniform Rayflect Silver reduces glare and 
provides more uniform daylighting. The solar 
efficiency designed into each pane of Rayflect gloss 
reduces hourly interior temperature variations, 
Shading co-efficients, u-values and heat gain factors 
outperform other reflective glasses. 
Annealed, heat strengthened and tempered, 
Rayflect Silver coatings ore backed by a limited 
10-year v/arranty against peeling, cracking or 

deterioration, 
Best of all. Advanced Coating Technology 

provides complete service, from your initial 
specifications through a quick, efficient delivery. 

Our service professionals will examine your requirements 
and recommend the Rayflect Silver that's right, 
be it clear, gray, bronze or blue-green. 
Call us and see why 
the more you look, the better we look 

For more information, see Sweets #8,26, or write 
A d v a n c e d C o a t i n g Techno logy , Inc. 
Rayflect Division 
A subsidiary of Worthington Industries, Inc. 
306 Beosley Drive 
Franklin, Tennessee 37064 
615-790-6001 
Telex 55-5145 
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1980 OWENS-CORNING 

AN ENERGY-EFFICIENT DESIGN isn't created 
by a committee on a one-dimensional blackboard. 

Rather each design is bom in the mind of 
an architect or engineer. A three-dimensional world 
where an idea can be developed. Shaped to an 
environment. Built in theory even before pencil has 
been put to paper. 

Owens-Corning would like to honor those 
specific architects and engineers responsible for con
ceiving and creating the most energy-efficient 
designs of 1980. 

Registered architects or professional engineers 
practicing in the United States may enter as 

individuals or in teams. The building entry must be 
a commissioned project: new or remodeled, in the 
design process, under construction or completed. 

A panel of proven professionals in architecture 
and engineering will act as jury. Entries must 
be submitted by August 29th, 1980. Winners will be 
notified in early October. 

The Call for Entries has full details. For your 
copy, write today to Mary Reinbolt, Department 124, 
Owens-Corning Fiberglas Corporation, Fiberglas 
Tower, Toledo, Ohio 43659. Or call " 
her at this number: (419) 248-7419. 

©O.-C.F. Corp . 1980 

OWENS CORNING 

F IBERGLAS 
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SAME DAY 
DELIVEmr 
ON SMALL 
PACKAGES. 

News report coiiiiiuicci f rom page 48 

Delta is an airline run by professionals. Like 
Customer Services Agent Terry L. Theiss. 

Delta DASH (Delta Airlines Special 
Handling) gives you same day 
delivery i f we receive your small 
package during normal business 
hours. I f your package arrives after 
normal business hours, we will 
deliver it the first thing next 
morning—generally no later than 
10am. And DASH serves over 80 
U.S. cities plus San Juan. 

Packages (up to 50 lbs.) are 
accepted at airport ticket counters 
up to 30 minutes before flight time. 
Up to 60 minutes at cargo termi
nals. Size Umit is 90 inches: width + 
length+height. 

The airport-to-airport rate 
between any two of Delta's domes
tic cities is $35 ($25 between Dallas/ 
Ft. Worth and Los Angeles or San 
Diego or San Francisco). Pick-up 
and dehvery is available at extra 
charge. Call (800) 638-7333. toU 
free. (In Baltimore. 269-6393.) 

You can ship via DASH between 
Delta cities in the U.S. and Mon
treal. Nassau. Bermuda. London. 
England and Frankfurt. Germany. 
For ful l details, call your local Delta 
cargo office. A - D E L T T A 

  

DELTA IS READY WHEN YOU ARE 

Calijoniio Fanri Bureau Heatiquarters. 

f r i g e r a t o r c h i l l e r . T h e ch i l l e r can be i n n i n 
o f f - p e a k h o u r s at lower rates to p r e c h i l l 
wa ie r f o r s to rage i n i l u - u n d e r g i o u n d tanks . 
A n e c o n o m i z e r cycle i n the a i r - c o n d i t i o n i n g 
system r e d n r c s t he e lec t r i ca l c o n s i i m p i i d n o f 
the fans a n d c o n d i t i o t i s t he b n i l d i i i g w i t h 
o u t s i d e a i r w h e n t h e w e a t h e r p e r m i t s . 
L o u v e r w i n d o w d r a p e i ies a n d pane ls below 
the w i n d o w s p r o v i d e the occupan t s w i t h 
some c o n t r o l ove r the mi( i <>-( l ima ies i n d i t -
f e r e i u pa r t s of the b u i l d i n g . 

I l it m a j o r e ( | u i p m e n t in the h u i l d i n g is a n 
e lec t ron i c da ta -p rocess ing faci l i t> that r e 
q u i t e s 2 4 - h o u r a i r c o i i d i i i o n i i r g l o i its o p e r 
a t i o n . Hea t l e j e c t e d f r o m th is system is 
s t o r e d i n t w o u n d e r g r o u n d tanks a n d used 
t o heat t he b u i l d i n g i n w i i u e r a n d also f o r 
hot wa te r . 

I he c e m r a l pa r t o f the t o o l has .i i i i o n i i o i 
sect ion w i t h no r th - ia t i i i >4 skv l i gh ts p r o v i d i n g 
n a t u r a l l i g h t i t i g a n d s o u t h - f a c i n g co l lec tors 
s u p | } l v i n g hot wate i lo t t he k i t c h e n , show
ers , a n d lava to r ies . W h e n so la r energv is i n -
s i d l k i e n t , t he c o n t r o l system switches to 
n a t m a l gas. 

1 In- b u i l d i n g w i l l re ( | i i i re no hea t ing o i 
( o o l i n g f o r a p p r o x i m a t e l y 315 days o f t he 
year . Based o n an i m e r i o r des ign t e m p e r a 
t u r e r a n g e o f ()8 F t o 7H V, it is es t ima ted that 
the b u i l d i n g w i l l c o n s u m e abou t 71 percent 
less h e a t i n g a n d l o o l i n g energy t h a n a c o m 
pa rab le c o n v e n t i o n a l s t r i K t u r e . 

I he b u i l d i t i g is shea thed in D r y v i t , a f o a m 
p a n e l i n g w i t h a c e i n e i u l i k e appea tance that 
has a n i m i b e r o l adv ai i i . ines ov ei '^uu < o : re 
d u c e d we igh t r e s u l t i n g in r e d u c t i o n o l struc 
t u r a l s tee l ; s i m p l e , speedy c c m s t r i K t i o n : a n d 
n o m a i n t e n a n c e p r o b l e m s f r o m cracks 
caused by e x p a n s i o n , as wel l as g o o d insu la t 
i n g charac ter is t i cs . 

A n ene rgy - sav i ng ea r th b e r m u p l o the 
seco t i d - f l oo r leve l o f t he h u i l d i n g o n the west 
Nide m i n i m i z e s its h e i g h t a n d b u l k I r o m the 
p o i t n o f v iew o f t he l u - i ^ h b o i i n g i t act a n d 
p r o v i d e s a s u n k e n te r race l o r the emp loyees . 
The b e r m is we l l landsLa| )ed a n d the vegeta

t i o n m a i n t a i n e d by recyc led o r g ray wate r . 
P a r k i n g is p r o v i d e d i n an i i n d e i g r o n n d ga
rage that a lso serves to i i a n s i n i l i l ic' ( o o l 
n igh t a i r u n d e r t he b u i l d i n g to the l i r s i - l l o o r 
( one re te slab w h e r e it is s to red i n t h e s t ruc -
t u i a l mass. [Sallv W o o d b r i d g e ] 

Joanna Baymiller is a freelance journalist 
specializing in architectural subjects. 

Susan Gill, M.Arch., Han<ard, is a jnmci-
l)al of the firm ABRI (Architecture, Build
ing, Research, and Innovation) in Boston. 

Barbara Goldstein, formerly of RIBA Jour-
[yV û'.s report continued on page 56] 

  
 

Pre-fabrlcated 
panels go up 
fast and easy. 
The inverted pyramid structure 

^facing page) went up fast 
thanks to skillrul application of 
Dryvit pre-fabricoted panels. In 
this cose, the panels were 
created nearby. They could hove 
been trucked in to the site. 

Cross-section of the 
panel system used by 
the architect is shown. 

1. Dryvtt Insulation Board: a rigid panel 
of expanded polystyrene with opti
mum insulating characteristics. Bcxird 
sizes, ttiicknesses and shapes are 
available as required by design. 

2. Dryvtt Rolnforeing Fabric: specially 
woven and treated fitserglass fabric is 
embedded in \he Primus ccxiting to 
prevent surface cracking. 

3. Dryvtt Primus/Adhotlvo: Dryvit's 
unique plaster material mixed with 
Type I Portland Cement is used to 
adhere Dryvit Insulation Board to 
backup surface. It is also used to 
emt>ed Dryvflt Reinforcing Fabric on 
the face of the board. 

4. Dryvtt Quarzpuiz Finish: one of four 
finishes available. This synthetic plas
ter material has high bond strength, 
p>ermanent integral color and on 
applied texture that provides a wea
therproof jointless exterior surface. 

5. 4" X 16 go. "C" stud at 16" O.C. 

6. ^ " exterior grade gypsum sheathing 
conforming to federal specifrcotion 
SS-L-30D. Type II. Grade W. Class 2 
and ASTf̂  C-79. 

DRYVIT SYSTEM. INC. 
420 Uncoln Avenue. Warwick. Rl 02SM 
(4(H) 463-7150 
Plant location*: Wanwtck. Rl and Tulsa. OK 

CirtTf No. 338, on Rciidt i St i \ i( c ( .m l 



Massive insulation used as an integral skin 
creates a new perspective in energy saving. 

 

ARCHITECT 
Tom Hite 

Denver, CO 

The pyramid is ancient history. But 
in this Phoenix, Arizona building, the 
pyramid is a dichotomy. On one hand. 
Its inverted shape creates a mood of 
modernity. On the other hand, it was 
erected by using some good old 
fashioned work methods. The building 
which houses the offices of Security 
Mortgage Corp. and its lessees, stands 
four floors high. Each floor carries on 
overhang of more than 10 feet. In all, a 
total overt-iang of 44 feet. A 30 foot 
tree could grow within its shelter. 

Another remarkable feature about 
the structure is the time it took to 
build. Just two and a half months from 
start to finish. 

Unique methods were used. The 
Dryvit System was prefabricated on 
steel stud panels which were 

• constructed on on adjacent lot. The 
block and tackle method was used to 
hoist the panels into position. And it 
needed only a crew of 3 lathers, 2 
plasterers and a plaster tender to put 
up the 16,500 square feet of walls. 

They mode a mock-up of a single 
comer and adjusted it until it was 
correct. Then they built all the comers 
and put them in place flrst. They 
measured the distance between each 
comer and fabricated the exact size to 
fit each floor. 

420 Lincoln Avenue, Warv\/ick, Rl 02888 • (401) 463-7150 • Plant 

Circle No. 338, on Reader Service Card 

Obviously, Dryvit's lightweight and 
ease of application were two reasons 
why this structure went up so fast. And 
as Dryvit went up, it also provided 
Outsulation'", the massive insulation 
that saves energy while it looks 
beautiful. 

The Dryvit System wori<s in this 
inverted pyramid. Let us prove it can 
wori< for you. Call or write, stating your 
application: new construction or 
retrofit. 

d r/vTl 
Locations: Warwick, Rl or 

SYSTEM 
INC. 

and Tulsa, OK g 
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Presenting the five winning 
reinforced concrete structures 
in the CRSI Design Awards V 
Program. 
This Fifth CRSI Design Awards Program 
honors an exceptionally diverse group of 
structures. This variety, ranging from the 
inspirational to the institutional, reflects the 
versatility of reinforced concrete itself. 

All winners share equally in the Design 
Awards. There are no specific categories. 
In addition, for the first time in the Awards 
Program, the jurists presented a Special 
Award for energy conservation. 

A CRSI Design Awards Program V 
brochure is now available. It details the 
structural systems and illustrates design 
features of all the Award winners. For your 
copy, write: Concrete Reinforcing Steel 
Institute. Attention: Victor A. Walther, Jr., 
Vice President, Marketing and Promotion. 

C R S I Design Awards V Jury 
Chairman 
Ehrman B. Mitchell, Jr., FAIA, National President, 
Amer ican Institute of Architects, Washington, D.C, 
Fred M. Br iggs, AIA, Laguna Beach, CA 
Harold Sandberg , President 
Alfred Benesch Co., Ch icago, IL 
Mack Scogin , AIA, Vice President, Design 
Heery and Heery Archi tects, Atlanta, OA 
Edward M, Cohen . Managing Partner, 
A m m a n n and Whitney Cons. Engineers, New York. NY 
AIA Representative 
Mrs. Maria F. Murray Director, Awards Program 
The Amer ican Institute of Architects, Washington, D.C. 

Watch for Call for Entries in C R S I Design Awards VI. 

C R S I CONCRETE REINFORCING STEEL INSTITUTE 
180 North LaSalle Street. Room 2112D. Chicago. IL 60601 
For information on Professional Membership Program wriie to Vice 
President, Marketing and Promotion. 

C i i i l e No. 333,011 Reader Service Caid 

WiNNERS 
BY 
DESIGN 

SPECIAL ENERGY CONSERVATION AWARD 

"Well-ordered intermix of elements'.' 

Douglas County Correctional Center Omaha, NB 
Jury Comments: 
This building says what it is. It uses basic forms in a well-ordered intermix of 

construction elements - reinforced concrete, masonry and brick. These contribute 
to a definite warmth so desirable in a correctional facility,' 
Energy Conservation Award. 
Solar panels on the roof integrated solar energy into the design in more than just 
a visual sense. An altogether unique and economical solution to special design 
problems. 
Owner Douglas County, Omaha. NB 
Architect and Structural Engineer Dana Larson Roubal and Associates, Omaha, NB: 
Phoenix, AR 
General Contractor Charles Vrana and Son Construction Co , Omaha, NB 

"Visual excitement, great flexibility." 
Baltimore Convention Center Baltimore, MD. 
Jury Comments: 
"This building projects a dramatic image of what it is Extensive use of 
glass infill permits one to see the people and activity inside the convention 
center conthbuting to the visual excitement of the proiect A most innovative 
reinforced concrete framing system frames each of the tour major exhibi
tion halls and provides great flexibility for conventions of various sizes 
Ttie dominant concrete roof spandrels provide visual strength 
Owner City of Baltimore 
Architect Naramore Bam Brady & Johanson, Seattle, WA 
Associated Architect Cochran, Stephenson & Donkervoet, Inc , Baltimore. MD 
Structural Engineer Skilling, Helle, Christiansen, Robertson, Inc , Seattle. WA 
General Contractor The Whiting-Turner Contracting Company. Baltimore, MD 
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"Innovative, enthusiastic:' 
Reunion Tower, Dallas, TX, 
Jury Comments: 
A successful solution to a unique structural problem An innovative structure 

that capitalizes on modern slip-forming methods to provide both speed and 
economy This enthusiastic reinforced concrete structure should have high appeal 
to the patrons of the observation decks and the revolving restaurant at the top 
Owner Woodbine Development Co (subsidiary ot Hunt Inveslmeni Corp ), Dallas TX 
Archiieci and biruciural Engineer weiion Beckei Associaies Arcfiiieci, Los Angeles. CA 
General Contractor Henry C Beck, Dallas, TX 

"Functional, practical, overall economy." 
f\/1ecklenburg County Courthouse, Charlotte, NC. 
Jury Comments: 
A very functional, practical, and distinguished solution for a government 

building Everything is done with a purpose. Reinforced concrete was an 
excellent example of a very natural material for a high-quality building. 
The unique glass facade provides visual penetration tx)th in and out of the 
building. One feels comfortable in this environment. The straightforward 
design provided overall economy for the client:' 
Owner Mecklenburg County, Charlotte. NC 
Architect Woll Associates Architects, Charlotte, NC 
Structural Engineer King-Hudson Associates, Charlotte. NC 
General Contractor Larke Construction Company Charlotte. NC 

"An exciting place to be" 
Chapel ot Thanks-Giving Square, Dallas, TX. 
Jury Comments: 
A fun place for people A real surprise in a busy, congested downtown 

area. A multi-leveled, well-ordered, exciting place to be A tribute to the 
dedication of open space for use by people!' 
Owner: Thanks-Giving Square Foundation, Dallas, TX 
Architect: Philip Johnson & John Burgee Architects, New York, NY 
Structural Engineer Datum Structures Engineering, Inc Dallas and Austin, TX. 
General Contractor Manhattan Construction Co . Muskogee, OK 
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The 
Space-
Saving 
Men's 

^ Room-

For Office Buildings 

WASHROOM DIRECTIONS are reference manuils 
designed to guide specifiers in selecting the right 
Pari(er equipment for use in each of a wide variety of 
washroom categories. The stainless steel units in this 
washroom were tal(en from a WASHROOM DIREC
TIONS checklist of essential and optional space-sav
ing units for use in a men's washroom in an office 
building. They include: 

• MULTI-PURPOSE UNIT (paper towel dispenser, 
mirror, shelf, soap dispenser)—No. 614 

• WASTE R E C E P T A C L E — No. 656 
• TISSUE D I S P E N S E R — N o . 611 

If space-saving units are not required. WASHROOM 
DIRECTIONS also provides checldists for recessed, 
surface-mounted, barrier-free and concealall wish-
room designs. Send for your WASHROOM DIREC
TIONS and find out how easy specifying Parker units 
can be. whatever direction your washroom plans are 
taking. 

Charles 
121 p o r k e r 

290 PRATT S T . , HflERIDEN, CT 06450 
TEL: 203-235-6365 

C i n lc No. 387, <m R( ;i(U i S» i x it «• Card 

News report coiitiiiueci f rom page 52 

iial and Arcliilectural Design in London, 
now teaches at the University of Southern 
California, Los Angeles, and is a West Coast 
correspondent for PI A. 

Thomas Vonier, AIA, is president of Thomas 
Vonier Associates, Washington, DC. 

B u i l d i n g Stone Insti tute 
architectural awards 

The 1980 Tucker Awards for archi-
lecliiral excellence in the use of natural 
stone have been announced by the 
Bui lding Stone Institute. Presented at 
BSI's annual convention in San Fran
cisco in February, these awards recog
nize outstanding concept, design, and 
construction in several categories. 

Corinthian capital. First Church, Boston 

Singled out among contemporary 
noinesidential buildings was the new 
|)ortico of the First Church of Christ 
Scientist in Boston, completed in 1975 
under direction of project designer 
Araldo Cossutta, then a member o f I . M . 
Fei & Partners o f New York (now j j i in-
cipal o f Cossinta &: Ponte, New York). 
Among the several applications o f stone 
in this addition to a inonumental 1906 
structure, the most striking are ten 42-ft 
cohunns of Indiana limestone with six-
ton Corinthian capitals—each of which 
required 500-700 man-hours to carve 
(IVA. Mar. 1976, p. 81). 

In the category of residential design, 
a single award was presented for a resi
dence in Armonk , N Y , by architects 
Robeit A . M . Stern and John S. Hag-
mann of New York (VIA, Feb. 1977, p. 
58). Among the notable features o f the 
house are the fieldstone retaining walls 
of its terraces, which extend into the 
landscape, and the bluestone terrace 
paving, which continues into the inte
rior. 

Recognition for use o f stone in build
ings 25 or more years old was shared by 
two landmark structures designed by 
{News report continued on page 61] 

TOWER 
C O N T R A C T V I N Y L 
W A L L C O V E R I N G 

DISTRIBUTOR DIRECTORY 
WALLCO 

INTERNATIONAL H E A D Q U A R T E R S 

6700 N W 77lh Coun, Miami, Florida 33166 
(305) 592-8000 
Broward Line 524-4352 Fla Wats 1-800-432-9516 
Cable - WALCOINT Telex - 803559 

E A S T :  

5329 Wesi Crenshaw Street Tampa, Florida 33614 
(813) 885-2767 
Fla Wals 1-800-282-7715 
3287 Marjan Drive. Ailania. Georgia 30340 
(404) 455-6100 
G a Wals 1-800-282-7203 
N C . S C Ala , Tenn La ArK , Miss Fla 
Wats 1-800-241-7361  

803 Pressley Road Suite 108 Charlone 
North Carolina 28210 (704) 523-4167 
N C Wats 1-800-432-6258 
S C , VA . Wash D C . M land Wats 1 800 438-2986 

186 Juan P Duarte. Halo Rey. Puerlo Rico 00925 
|809l 753-7474 

5800 JeHerson Hwy . BrookhoUow Center. 
New Of leans. LA 70123 
(504) 733-3318 
La Wats 1-800-452-8833 
Miss Tex . Okia . Ark Ala . Wats 1-800-535-8855 

WALLCO WEST 
4704 Nonh 7lh Avenue, Phoenix. Arizona 85013 
(602) 274-3529 or 274-9112  
4870 Nome Street MontbelkD Industrial Park 
Denver. Colorado 80239 
(303) 373-5060 

F R A Z E E S CREATIVE 
WALLCOVERINGS 

16301 CARMENITA RD • C E R R I T O S . CA 90701 • 
(213) 926-9555 
3249 N W 29TH AVE . PORTLAND, OR 97210 • 
(503) 226-6793 
Telephone CALIF (800) 352-3889 

O R E G O N (503) 226-6793 
WASHINGTON (206) 643-0920 
NEVADA (800) 421-3839 
HAWAII (213) 926-9555 
ALASKA <S03) 226.6793 

ISGO CORP. 
1237 Conveyor Lane 
Dallas. Texas 75247 
Phone (area 214) 634-1313 

1334 Atlantic Street 
North Kansas City. Missouri 64116 
Phone (area 816) 421-5060 

5809 Chimney Rock 
Houston, Texas 77081 
Phone (area 713) 666-3232 

2121 W 21st Street 
Chicago. Illinois 60608 
Phone (area 312) 376-2121 

WASHINGTON 
WALLCOVERINGS 

5015 New Utrecht Ave 
Brooklyn, N Y 11219 
Tel (212)633-8800  

Long Island (516) 481-4861 
Showroom — 979 Third Ave 
New York, N Y Tel (212) 633-6767  

BREWSTER 
WALLCOVERING CO. 

288 A Street 
Boston Mass 02210 
Tel (617) 542-9306 Telex 94-1792 

IN CANADA 
General Paint & Wallcoverings 
950 Raymur Ave . Vancouver. B C 

Canada Wallcoverings 
3275 Yof>ge S I . Toronto. Ont 

Metro Wallcoverings 
66 Orlus Rd . Toronto. Onl 

Novax Walteoverings 
740 Trans Canada, Lonqueuil Que 
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Texture and color as subtle as that of an everlasting bouquet can be found in the 37 patterns of 366 
color selections of Tower Contract Vinyl Wallcovering. Featuring textures in deep dimension 
for fabrics, wood, grass, masonry, leather, etc., Tower Contract Vinyl Wallcoverings can be 
found in buildings of distinction from coast to coast in the United States and Canada. Consult 
the distributor directory for catalogue and samples. Material is supplied in 30 yard bolts of. 
54 inch width. Custom colors and emboss effects are also available. 

f^ucSSNGSBvl) CANADIAN GENERAL-TOWER LIMITED 
^ ^ i ^ CGT ^Z=^ (OAKVILLE DIVISION) 

B v J ) CANADIAN GENERAL-TOWER LIMITED 
^ (OAKVILLE DIVISION) 



A lO-acre roof of 
TEFLON...andair 

\ 



fabric coated with 
supports the load. 

An air-supported dome of lightweight Fibergias'**̂  
coated with DuPont TEFLOFS® fluorocarbon resin 
completely roofs Pontiac Silverdome, home of the 
Detroit Lions, Detroit Pistons and Detroit Express. 
The 10-acre area is the largest permanent stmcture 
roofed with architectural fabric to date—and the 
stadium cost far less to build than comparable sta
diums using other dome approaches. 

Although the roof weighs 200 tons, the specta
tors inside never notice the slight increase in air 
pressure that supports it. 

Tension struc
tures witti steel 
cables carrying 
ttie load, such 
as ttiis LaVeme 
College drama 
lab and campus 
center, offer 
an attractive alter
native to air-
supported 
structures. 

In addition to low construction costs, fabric 
stmctures coated with TEFLON offer easy and eco
nomical maintenance. The coated fabric resists 
sunlight, dirt and aging, and rain helps keep it 
clean because of the non-stick surface of TEFLOiN. 

Fabrics coated with TEFLOM have high reflec
tivity, which helps minimize energy expenditures 
for cooling in summer. They also provide relatively 
high solar transmission for natural illumination and 
can be insulated to minimize heat loss in winter. 

Architectural fabric stmctures are strong. 
When properly specified, they easily withstand the 
stresses of wind and snow. And Fiberglas® coated 
with TEFLON does not support combustion-
exhibiting exceptionally low values for flame 
spread and smoke generation. 

S e n d f o r f r e e b o o k l e t 
Find out more about the advantages of archi

tectural fabrics coated with TEFLON for perma
nent buildings. For a free 16-page full-color 
brochure, write: DuPont Company, Room 37050A, 
Wilmington, DE 19898. 

Gin I f No. 3 4 1 , on Reader Servit t- Card 
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97 years of 
crattsmanship. 
The Heltons of Terre Haute, 
Indiana. Three generations of 
craftsmen, and proud of it. 

Elza Helton is on the left. 
He's been laying brick since 
1919. Jim, on the right, has been 
a mason since the late 1940s. 
Rick is a relative newcomer with 
five years of journeyman experi
ence on top of his three-year 
apprenticeship. Every time he 
lays a brick. Rick brings to the 
task the accumulated skills, 
experience and pride of three 
generations; and every wall he 
builds reflects those attributes. 

Masonry is a unique build
ing system. The inherent quality 
of the materials—of brick, block, 
stone, or tile—is one reason. 
Men like the Heltons are the 
other 

Their craftsmanship is 
what gives a masonry wall its 
beauty, permanence, and dura
bility. Their skill is what makes 
a masonry wall air-tight, water
tight, sound-resistant and fire-
safe. Masonry craftsmen build 
walls that save money, cut 
heating and cooling bills, and 
need virtually no maintenance. 

It's a winning combination 
—the best building materials 
ever devised, and human skill 
and pride in using them well. 

INTERNATIONAI. 
ISAASONRY 
INSTITUTE 
(The Bricklayers' Internaliimal Union and the 
Mason Contrattoi^ in the I'.S. and Canada) 

823 Fifteenth St., N.W. 
Washington. D.C. 20005 
202/783-3908 

( lie l( \ o . 364, on Rcadft Set \ in- Ua id 



VIP 
KEEPS 
WATER 

IN 
ITS 

PLACE 
VIP products protect 

buildings from water leakage, 
dirt accumulation and mildew. 

VIP has everything 
you need to keep water in 

its p lace and not yours. 

For more information 
see SPEC-DATA® 

or SWEET'S Section 7.9/Vi. 
Coll Sweet's BUYLINE 800 

toll free for our 
nearest rep. 

vip 
WATERPROOFING 

SYSTEM 

VIP Enterprises. Inc. 
7245 N.W. 43rd Street 

Miami . FLA 33166 
(305) 592-6045 

ViP West, inc. 
1287-66th Street 

Emeryviile, CA 94608 
(415) 653-9633 

( I I . U No. 415, on Krader Service Card 

News report continued f r o m page 56 

the Detroit f i r m o f Smith, Hinchman &: 
Grylls: the 42-story Penobscot Bui lding 
in Downtown Detroit, a limestone-and-
granite-clad exemplar of 1920s sky
scraper form and the Rackham School o f 
Graduate Studies at A n n Arbor , also o f 
granite and limestone, with other fine 
materials. 

Awards for landscape architecture 
went to two contemporary works by 
Robert Murase o f E D A W , Inc., Port
land, Or, fo r two projects in Japan—the 
Myodo Kyo Kai and the Aichi Green 
Center—completed when the designer 
was resident there. 

The j u r y for this year's Tucker 
Awards included: Har ry C. Wolf , F A I A , 
principal o f W o l f Associates, Charlotte, 
NC; Gerald Al len, architect with Peter 
L. Gluck Sc Associates, New York, con-
t r ib iu ing editor o f Architectural Record, 
and coaiuhor of The Place of Houses and 
Dimension: Space, Shape and Scale in Archi
tecture; Charles G. Hilgenhurst, archi
tect, o f Boston (see obituary, P/A, March 
1980, p. 56); William M. Li vingston, Jr., 
A l A, o f the f i r m o f H2L2 , Phihulelphia. 
F. Thomas Schmitt, A I A , principal o f 
his own f i r m in New York, unt i l recently 
an associate o f I . M . Pei & Partners, 
where he was Project Designer for the 
Kasi Building o f the National Gallery 
(P/A, Oct. 1978). I JMDI 

Archi tectura l awards 
fo r steel structures 
The Architectural Awards o f Excellence 

Competition, sponsored by the Ainer-
ican Institute o f Steel Construction, 
granted 14 awards for architectural ex
cellence in its 19th annual competition. 
The j u r y also cited two other structin es 
for "Special Mention." A total o f 103 de
signs were entered in the competition. 

Although clear, sharp details demon
strating design control are important , 
increasing emphasis is being placed 
upon energy utilization as an essential 
criterion in developing an award-
winning structure. I n addition, the 
jurors looked for an invit ing environ
ment for those using the building. 

The following A A E award winners 
are listed alphabetically by architect: 
John F. Kennedy School o f Govern-
meiu, Harvard University, Cambridge, 
Ma; architect: Architectural Resources 
Cambridge, Inc., Cambridge, Ma. I n 
diana Bell Telephone Switching Center 
Columbus 37XESS Addi t ion , Colum
bus, I n ; architect: Caudill Rowlett Stni i . 
Houston, Tx ; associate architect: 
Boots-Smith Sc Associaies, Indianapolis, 
I n (P/A, July 1979, p. 66). Michigan ( IIN 
Public Library, Michigan City, I n ; archi
tect: C.F. Murphy Associates, Chicago, 
I I (P/A, July 1978, p. 62). Rust-Oleum 
Corporation International Headquar
ters, Vernon Hills, I I ; architect: C.F. 
Murphy Associates, Chicago, I I . Hick
ory Hollow Mall , Nashville, T n ; archi
tect: Cooper Carry &: Associates, At 
lanta, Ga. Fournou's Ovens Restaurant 

report continued on page 64] 

ADCO Acoustical Booths 

Q u i e t ^ C ^ e n 
P r o f i t - M a k e r s 
. . . from the most complete line of 
outdoor/indoor telephone booths. De
signed and built to fit size and aesthet
ic requirements of commercial, indus
trial, municipal and other sites, the 
ADCO models shown below are typical 
call/profit centers. 

Write or call today 
tor color brochure 

World's Largest Manufacturer of Teleptione Boottis 

ACOUSTICS DEVELOPMENT 
CORPORATION 
1850 Holste Rd. 
Northbrook, Illinois 60062 

a O C O Phone 800/323-8369 

M o o n a c h l e , N . J . • J a c k s o n v i l l e • B i r m i n g h a m 
S t . J o s e p h . Mo. • D e n v e r • R e n o • L a s V e g a s • Toron to 

Circl i- No. 302, <>ii Rt adt-r St-i vi« «- Card 



  

EXaUSIVEl 
Foom sheolhing wilh load 
bearing sbel froming! 
Unique assembly with 1-hour 
fire rating employs )/2" plywocxj 
siding panels, 1" FOAMULAR 
Insulation, 3/2" gypsum sheath
ing, 3%" THERMAFIBER* MS In
sulating Blanket, 6 mil poly film 
(optional) and %" SHEETROCK' 
Brand FIRECODE* C Gypsum 
Panels. 

Ihe following troderrxarVs ore owned by 
United Skates Gypsum Company-
FKeCOOf -SHEETROCK, THERMAFIB£R, USG 

00 

Now, \he name ttiat offers you more in exclusive insulating sheafriing systems is 
first to fill anottier imp)ortant architectural need. If s a 1 -hour fire-rated commer
cial system for rigid insulating sheathing—v^th load-bearing steel framing (see 
schematic above). 

This unique new system employs high performance FOAMULAR insulation— 
the remarkable polystyrene produced by a patented vacuum/hydrostatic pro
cess. Remarkable because of a closed-cell core structure, continuous skin 
surface, good flexural and compressive strength, minimized wicking, plus resis
tance to water, vapor and decay FOAMULAR insulation scores and snaps 
clean to expedite installation. Meets Federal Specification HH-I-524B and 
major building codes. • Call your U.S.G. Representative. Mail coupon now! 
The higher the R-volue the greater the Insulating power. Ask your seller 
for the fact sheet on R-values. 

 
 

Exclusive! Z-Furring System for insukit-
ing masonry and concre te walls. 
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Exclusive new 
tongue a n d groove 
configuration reduces 
air infiltration, permits 
joints to meet between 
framing members 

Extruded Polystyrene Insulation 

only 
UNITED STATES GYPSUM 
brings you this 

1-HOUR 
FIRE-RATED 
SYSTEM! 

Exclusive! 
New 2 USG-
wdfertieod 

insulation screw. 

L a r g e t i e a d 
f fvnrf tnl f i r for greater 

holding powerl 

 Ring thread 
provides 

automatic 
i—stop! 

Penetrates 
up to 

14 gauge! 

Exclusivel Masonry Cavity Wall Insulat
ing System. 

(A joint venture t>etween subsidiaries ot 
UNITED STATES GYPSUM COMPANY 
and CONDEC CORPORATION) 

United States Gypsum. 101 S Wocker Cr, Chicago. M 60606. DepI PA 480 
Sand comptete prockxrt InfcxmalkDn on KAMIXAR- Potystyrene nsubnon Systems to 

Name-

Finn 

0»v_ 

Phone 
PioducI cunentty not ovaitobte In v««$tem US 

( 111 Ic No. 412. on R« M(k r .Sc i \ m ( .nd 

I 
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THE CO-RAY-VAC 
HEATING SYSTEM 

CAN CUT FUEL 
USAGE 20%-50% 

The 17 year old vented 
radiant heating system 

that a lot of people don't 
know about. 

Co-Ray-Vac is a gas f i red, fu l ly vented, low 
intensity, infrared heat ing sys tem. 

Low Intensity Un l ike g low ing red 
"h\gh in tensi ty" in f rared f ieaters, our system 
is a series of enc losed burners connec ted by 
radiant tubes or pipes. This un ique design 
ef f ic ient ly heats not on ly large areas like fac
tor ies and ai rp lane hangers but a lso of f ices, 
stores and restaurants. 

Infrared Heats like the sun. Radiant 
heat is emi t ted f rom overhead tubes but not 
released unt i l it str ikes people or objects at 
f loor level. Air temperature is raised when 
these objects give off heat. Heat is not 
wasted at roof level. Comfor t is dramat ica l ly 
increased because the system provides draft 
free heat. It bathes an ent ire area in warmth . 

Gas-Fired Does not use oi l . Operates 
on natural or LP gas. Extremely h igh combus
t ion efficiency, in the range of 90%. coup led 
with infrared heat ing pr incipals, slashes fuel 
consumpt ion. Users report fuel savings up to 
50% over convent ional heating systems. 

Fully Vented No fumes. Saves fuel 
because extra vent i la t ion is not required to 
expel condensat ion caused by combus t i on . 

Ask the Man Who Owns 
One Designed for new or retrofit installa
t ions in industr ial or commerc ia l bu i ld ings. 
Wr i te or phone for in format ion and names 
of users in your area. 

6 
R o b e r t s 
G o r d o n 
44 Central Ave., 
Buffalo, NY 14240 
Phone 716/892-8400 PA-1 

Circle No . 383, on Reader Sen ice Card 

News report cominucd f rom page 61 

Hickoi-y HoUoxc Mall, Nashville, Tn. 

8c Lounge Expansion, San Francisco, 
Ca; architect: Esherick Honisey Dodge 
& Davis, San Francisco, Ca. The Calvary 
Baptist Church, Detroit, M i ; architect: 
Gunnar Birkerts & Associates, Bir
mingham, M i . Environmental Health 
Laboratory St. Louis, Mo; architect: 
Holabird c<: Root, Chicago, I I (P/A, Apr . 
1979, p. 118). Deere and Company 
West Of f i ce Building, Moline, I I ; archi
tect: Kevin Roche John Dinkeloo &: As
sociates, Hamden, Ct. Citibank Satellite 
Banking Bui ld ing, New York State; ar
chitect: l^uidow &: Landow Architects, 
Commatk, N Y . The Atheneum, New 
Harmony, I n ; architect: Richard Meier 
^ i : .Associates, New York, NY (P/A, Feb. 
1980, p. 67). Federated Building, Cin
cinnati, Oh ; architect: R T K L Associates, 
Baltimore, Md . Mid America Center, 
Hot Springs, A r ; architect: Stuck Frier 
Lane Scott Beisner, Little Rock, Ar ; de
sign architect: E. Verner Johnson 8c As
sociates. Boston. .\I<i. \ \ t'st Portal BAR T 
S ta t i on—MUNI /METRO System, San 
Francisco, Ca; architect: Tallie Maule 
and Reid 8c Tarics Associates, San Fran
cisco, Ca. 

The two buildings that received "Spe
cial Ment ion" are: Pavillion for Pope 
John Paul I I , Boston, Ma; architect: 
Glaser/de Castro Associates, Boston. 
Ma. Sixty State Street, Boston, Ma; ar
chitect: Skidmore, Owings 8c Merr i l l , 
Chicago. 11. 

The six Jurors praised AISC for again 
sponsoring the awards as an effective 
means of promoting steel-f ramed build
ings and steel as a construction material. 
Cit ing the institute for its promotion o f 
fine architectural design, the j u r y noted 
that such a competition encourages de
signers to create buildings that not only 
have an aesthetic value but also ht the 
needs of the owners and relate effec
tively to their environment. 

The Jury was composed of: Sarah P. 
Harkness, F A I A , The Architects Col
laborative, Boston, . \ l ; i : Philip H . Hub
bard, Jr., president, Reinhold Publish
ing, Div. Peiuon/IPC, Stamford, Ct; 
George E. Kassabaum, F A I A , 
Hel lmuth , Obata 8c Kassabaum, St. 
Louis, Mo; Ehrman B. Mitchell, Jr.. 
F A I A , MilchelPGiurgola, Philadelphia, 
I'a: J. Albert Paquette, FASCE, Paqueite 
&: Associates, San Fiancisco, Ca; Daniel 
H . Shahan, Albert Kahn Associates, De
troit , M i . 
|.\ ('f/i.s report continued on page 68] 

    

The 
answer 
to all 
your 

swimming 
pool 

questions. 
New construction or 

rehabilitation...filtering 
systems to pool enclosures... 
manual or fully automated 
operation... whatever your 

question, you'll find the 
answers in our new 16 page, 
full color brochure. Write, 
call, or send reply card 

today — we'll send your 
brochure out by return mail. 

• h a d d o c k 
Pool Equipment Co., Inc. 

P.O. Box 511 
Rock Hill, S.C. 29730 

803-324-1111 

(;ii< Ir No. 386, on Rt adci S< i \ u ( ( a i d 
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B L I N D A M B I T I O N . 
How you ili'si>;n with Hali one-inch blinds 

dcpcnils. of cour se, entirely on your point of viiw 
I hat s our point, though. U only depends on 

vini. IVciUise with Bali, you can be as ambitious 
as you want to be. No matter what shape your 
imagination is in. And regardless of your colors. 

I lere. a little l^lind Imagination helped estab
lish a very imaginative beachhead. An office built 
inside a geodesic dome structure, featuring Irian-
gular windows and custom cut Bali blinds. 

It s clearly a case of applied geometry. While 
this office may also be a special case, we've always 
been especially gixxt at figuring all the angles. 

We've also added some new optional features 
to make your finished jobs kx)k better One-
pi^silion cord lixk. limited tiller and clutch tiller 
cin ill available— 

We've even specified our blinds in a simple 
CSl format to permit ready reference for pro
curement packages. And we'll make these specs 
readily available to you. 

So. specify Bali. We'll help your ambition soar. 

1 
„ "^UkU BLINDS 
B A L I I S B U N D I M A G I N A T I O N . 

C i n l f No. 376, oil Rt adi-i S« i \iir ( ,ii<| 



PPG SETS THE 
GOLD STANDARD 

IN GLASS. 
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The Midland Life 
Insurance Building, Sioux 
Falls, South Dakota. The 
centerpiece of a far-
reaching urban renewal 
program. And a triumph 
in modern center city 
architecture. 

One reason for the 
building's success is 
26,000 square feet of 
energy-conserving PPG 
SolarbarF Gold Twindow® 
reflective glass. A breath
taking building skin that, 
literally, has earned its 
way into this design. 

THE STANDARD 
FOR BEAUTY. 

Perhaps the most 
striking characteristic of 
Solarban Gold is its true 
color. It isn't brassy or 
greenish like many other 
gold reflective glasses. 
Instead, its rich golden 
tone is distinctive and 

elegant. An 
excellent way to 

bring out the 
best in any inno
vative design. 

Yet Solarban 
Gold never 
looks out of 

place. Its re
flective qualities 

allow it to blend easily 
and naturally into practi
cally any surroundings. 

THE STANDARD 
FOR ENERGY EFHCIENCY. 

But beauty is only half 
the story. Solarban Gold 
is also the most energy 
effective of all PPG's high 
performance glasses. Each 
panel boasts a U-value of 
.30. And spandrel units are 
available with even more 
impressive U-values of .08. 

That kind of insulating 
efficiency is coupled with 
other energy-saving fea
tures to meet the design 
goal of a building that needs 
no heat until the outside 
temperature dips below 10 
degrees Fahrenheit. 

Solarban Gold is effec
tive dunng the summer, 
too. By reflecting the sun's 
heat, it reduces solar heat 
gam as well as the need for 
air-conditioning. 

There's much more 
to learn about PPG's 
spectacular gold standard 
in glass. For more details, 
see Sweet's 8.26 Pp, or 
write PPG Industries, Inc., 
One Gateway Center, 
Pittsburgh, PA 15222. 

PPG: a Concern 
for the Future 

r 
INDUSTRIES 

Architect: 
Henningson, Durham & Richardson, Inc., 
Omaha, Nebraska. 
Owner: 
Midland National Life Insurance Company, 
S i o u x Falls, South Dakota. 

       



IProfit from 
our experience 

Rockefeller 
onstruction 

Quality interior construction specialists 
for over forty-five years: 
• Building construction 
• Retrofitting 
• Initial tenant installation 
• Construction management 
• Construction consulting 

e or c a l l u s : 

1 2 3 0 A v e n u e of t h e A m e r i c a s 
N e w Y o r k , N . Y . 1 0 0 2 0 
T e l e p h o n e ( 2 1 2 ) 4 8 9 - 4 4 1 1 

O f f i c e s a l s o in: L o s A n g e l e s , 
S a n F r a n c i s c o , W a s h i n g t o n , D . C . 

A R o c k e f e l l e r R e a l t y G r o u p C o m p a n y 
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Promotions on P/A stafT: 
McCarthy, Desimone, Rose 
T h r e e key m e m b e r s of the P/A o r g a n i 
za t ion l i a \ e assumed grea ter r e spon
sibi l i t ies as p a r t o f a p r o g r a m to e x p a n d 
a n d s t l e n g t h e n the magazine's s t a l l . 

B a r l j a r a M c C a r t h y , p rev ious ly A d -
m i n i s t i a i i v e E d i t o r , has been n a m e d 
M a n a g i n g K d i t o r , w i t h b r o a d i c s p o n -
sibi l i i ies l o r p l a i n i i i i g o f e d i t o r i a l sub
jects a n d m a n a g e m e n t o f e d i t o r i a l ex
penses. A g r a d u a t e o f Sacred H e a r t 
U n i v e r s i t y , she j o i n e d IVA in 1971 as an 
e d i t o r i a l assistant. 

D a n i e l D e s i m o n e , w ho j o i n e d the P/A 
P r o d u c t i o n D e p a i t m e n l i n 1960, has 
been p r o m o t e d f r o m M a n a g i n g E d i t o r 
to Business Manage r o f P/A. I n this 
newly es tabl ished p os i t i on , he w i l l w o r k 
closely w i t h the Publ isher in al l areas af
f e c t i n g the magazine's revemies a n d 
costs. 

H a r r i n g t o n A . Rose, w h o has been as
sociated w i t h P/A since 1962, has been 
a p p o i n t e d to the new pos i t ion o f Na
t i o n a l A c c o u n t s Manager . U n t i l recent ly 
P/A's Eastern Sales Manage r , he w i l l 
r e p r e s e i u P/A w i t h m a j o r p roduce r s 
a n d t r ade associations n a t i o n w i d e a n d at 
b u i l d i n g i n d u s t r y convent ions . 

Calendar 
W o r k s h o p s 
May 13-14. W o r k s h o p o n Seismic Per
f o r m a n c e o f L o w Ri.se B u i l d i n g s . C o n 
tact: A j a y a K . G u p t a , D e p a r t m e n t o f 
C i v i l E n g i n e e r i n g , I l l i n o i s I n s t i t u t e o f 
T e c h n o l o g y , Ch icago , I I 60616 . 
C o n f e r e n c e s 
J u n e 2 - 5 . 7 th Ocean Ene rgy C o n f e r 
ence, W a s h i n g t o n , D C . Contac t : R o b e r t 
J . Scott , Gibbs & C o x , 2 3 4 1 J e f f e r s o n 
Davis H i g h w a v , Suite 1020, C e n t u r y 
B I d g . , A r l i n g t o n , Va 22202 . 
J u n e 19-20 . Na t iona l C o n f e r e n c e and 
E x h i b i t i o n on A / E E i r m P r o d i u i i \ i i \ . 
Hya t t Regency O ' H a r e , Ch icago , I I . 
Con tac t : C a r o l Gosselin, The Paper 
Plane, B o x 11316, N e w i n g t o n . Ct i l l . 
(203) 6 6 6 - 9 4 8 7 . 
J u n e 19-21 . 1st Solar R e t r o f i t C o n f e r 
ence, P r i n c e t o n U n i v e r s i t y , P r i n c e t o n , 
N J . Con tac t : M A S E A , 2233 Gray 's 
Fe r rv A v e . , Ph i l ade lph ia , Pa 19146. 
(215) 963 -0880 . 
J u n e 22-26 . 1980 A n n u a l F I D I C C o n 
fe rence , San Francisco, Ca . Con tac t : 
A m e r i c a n C o n s u l t i n g Eng inee r s C o u n 
c i l , 1015 15th St., N W , Sui te 8 0 2 , Wash
i n g t o n , D C 20005 . 
Convent ions 
J u n e 1-4. A m e r i c a n I n s t i t u t e o f A r c h i 
tects c o n v e i u i o n , C i i u i i m a t i , O h . 
J u n e 11-13. N E O C O N X I I , T h e M e r 
chandise -Mart, Chicago . 
J u n e 16-18 . C o n s t r u c t i o n Speci f ica t ions 
I n s t i t u t e c o n v e n t i o n , .Anahe im, Ca. 

Deadl ine A p r i l 11. Regis t ra t ion f o r May 
12 -16 s tudy t o u r to H e l s i n k i . F i n l a n d , 
s p o n s o i e d by I n s t i t u t e f o r U r b a n De
s ign , Slate U n i v e r s i t y o f New Y o r k at 
Purchase. 

Circle No. 394, on Rt-adcr Scr vicr ( . i rd 



Here are two 
of the best 
elevator 
operators in 
the world. 

In their day. white gloved elevator 
operators were the best way to 
get from one place to another. 
Times changed. So much so, that 
even the mechanical programmers 
designed for the first automatic 
elevators became inadequate. 
Twelve years ago, Schindler 
Haughton replaced mechanical pro
grammers with integrated circuits. 
The equipment was so advanced 
that this electronic chip could 
analyze more than 27,000 possible 
service combinations (and select 
the best one) in 10 milliseconds. 
It took our competitors a decade to 
catch up. Now we have even more 
advanced microprocessing 
equipment, it's the best of its kind. 

Today, schindler Haughton is part 
of the world's second largest 
elevator company with a full line of 
geared, gearless and hydraulic 
elevators and escalators. Each sup
ported by systems that dramatically 
improve passenger service and 
reduce operating expenses. 
Times have changed. And so have 
we. But we're still committed to 
delivering white glove service in a 
push button world. 
w e ' r e # 2 i n t h e w o r l d a n d 

g o i n g o n e b e t t e r . 

Circk- No . 402 , 011 R c i d n .S« i m . i ( i k I 

Schindler Haughton ^ 
ELEVATOR CORPORATION 

Toledo, Ohio 43609 



A n n o u n c i n g t h e d o w n f a l l 
o f t h e b u i l t - u p r o o f . 

C o r e r o o f . 
In a survey of 1,000 bonded, built-up 

roofs, one-tfiird were in trouble withiin 
a year or so after completion " 

Today thiere is a better answer 
Coreroof. 

Coreroof is a new. complete, one-step 
roof system that does everytfiing \he built-
up roof does Except give you trouble 

A factory-finisfied insulated panel 2V2 
incfies thick, Coreroof is so lightweight 
(only 2'/? pounds per square foot), that 
primary and secondary slructurals can 
be lighter 

Yet Coreroof gives you insulation so 
effective that it exceeds the ASHRAE 
90-75 energy code(al ready adopted in 
most states) 

"The Manual of Built-Up Roof Systems 
C W GriHinfor the A I A 

together along a 2V2 " standing seam 
Saves many, many expensive man-hours. 

And Coreroof has passed U.L 90 uplift 
tests and qualifies for the lowest wind
storm insurance rales. 

Lowers your overhead. 
Coreroof has a tested U" value of 

050, which IS just about the lowest 
available today Thanks to just 2'/2" of 
urethane foam bonded between exterior 
and interior steel facings. 

And the exterior facing of aluminum 
coated or aluminum-zinc coated steel is 
so effective in resisting corrosion that we 
provide an extended warranty. In addi
tion, its bright surface reflects 85% of the 

, AluTi .''urr coaiert 
Of aKifTiinum-zmc 

vcoaied steel 
  

  
  

  
  
 

   
      

  

-u \I 
Built-up roof.3-4 steps Cof erool, one step 

One-step installation. 
Best of all, Coreroof ends all the prob

lems of the built-up. No steel decking, no 
poured or rigid insulation, no layer after 
layer of tar and felt No dealing through 
several trades for one roof. 

Each 40-inch wide panel is simply 
placed and cl ipped to the structural 
frame. And panels are machine-crimped 

Yes, I'd like to hear rnoie atwul Corerool Please call 
or send more information 

Name 
Company 
Title 
Address— 
Oily. .State- .Z ip . 
National Stee! Products Company 
Dept PA-40. P O Box 40526. Houston, Texas 77040 
Phone 713-466-2300 

Granco 
Building products that perform 

NMofMi Steel 
Prodods Company 
Subsidiary of 

^ NatKXiai Steel Co'poraton 

solar heat. Inside, the galvanized steel 
facing is factory-painted to provide a 
highly reflective (65%) ceiling, 

We beat the system. 
The built-up roof system has been one 

of the most complex field-assembled 
sub systems of a building. Thus it pre
sents a long list of exacting requirements 
to succeed. 

Requirements that are often difficult, if 
not impossible, to meet under jobsite 
conditions. 

Manufactured under controlled condi
tions, field-assembled Coreroof is vastly 
simpler Yet results are vastly superior 

With building inflation and rising 
energy costs, Coreroof is the roof whose 
time has come. 

Whether you're building or replacing, 
find out more Write, or send the coupon 
for complete information. 

o 

a, 
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Eiiergy Analysis. CYBERNET Services IVIalces It Easier. 
Energy analysis is still a job for professionals. 
Our service, support and state-of-the-art pro
grams can help them make cost-effective 
conservation decisions. 
Energy costs are now the number one expense of 
operating a building. But Control Data's CYBERNET 
Services can help you reduce those costs through 
analysis of new building designs, and retrofit analysis 
of existing buildings. 

You get a wide variety of easy-to-use programs 
We know how important it is to have the right tools for 
the job. And we continually make improvements to 
our comprehensive offering of proprietary and public 
domain programs. Interactive access to many of our 
programs allows you to converse with the computer 
in a question-and-answer manner to help you make 
the best use of your valuable time. 

You get the training you need 
We provide comprehensive step-by-step training for 
our energy analysis customers. Bring a sample prob
lem to one of our workshops. We'll help you use an 
appropriate program and give you "hands-on" expe
rience on our equipment. We'll show you the way to 

solve your problem using the powerful computing 
resources of CYBERNET Services. 

You get people devoted to helping you 
succeed 
As one of the world's leading suppliers of data ser
vices, we know the value of support and service. 
Should you run into a problem, our professional 
services staff is trained and ready to answer your 
questions. Trained energy specialists are available 
throughout the country to provide the technical 
assistance you need. 

We're only a phone call away 
We'd like to show you what we can do for you. Call 
your local Control Data sales office. Or contact 
Energy Industry Marketing, Control Data Corporation. 
HQW09A. RO. Box 0. Minneapolis. MN 55440. • 

CONTKOL DATA 
COKPOKATION 

Addressing society's major needs 

Cin k- No. 343, on Reader Service Card 
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Photo courtesy Cleveland Museum of Art. 

Who protects the Picasso 
after the museum closes? 

Kinnear does. 
Any art gallery or museum which has one or more 

works by Pablo Picasso is righHuiiy proud . . . and 
not a little apprehensive. Which may he why specifiers 
choose Kinnear metal rol l ing doors to keep weather 
and possible vandalism at bay where such valuable 
art is shown. 

For over 80 years, Kinnear has been recognized as 
the opening handling company for commerce and in
dustry, agriculture and government agencies. Our 

complete line includes steel rol l ing and sectional doors 
(some in aluminum, fiberglass or wood) . . . grilles, 
shutters and lire doors. Plus dock seals, power op
erators and other accessories. 

A nationwide network o f plants and sales/service 
representatives assures you prompt delivery to meet 
tight budgets, specs and deadlines. Write or call for 
literature . . . or see our catalog in Sweet s. Also listed 
in Yellow Pages under "Doors . " 

Kinnear makes it easy for you to put it all together. 

A DIVISION OF 

h a n s c o 
CORPORATION 

Box 598 • Columbus, Ohio 43216 • (614) 294-4451 
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Task /Ambien t D e s k Mas ter 

A m b i e n t Space Mas ter 

Task/Ambient lighting by Keene. 
Because nothing helps you create 
the right environment like the right lighting. 
Keene TasklAmbieni lighting systems create atmospheres people find comfortable 
to work in. A n d use less than 2 watts per square foot to do it. For your free 
copy of our complete Task!Ambient lighting catalog of portable lighting fixtures, 
write do Task Lighting, Keene Corporation, Lighting Division, Industrial Way, 
Wilmington, Mass. 01887. 

KEENE 
C O R P O R A T I O N 

LIGHTING DIVISION 

00 
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DIIco horizontal doors. 

     

     Equipment Hatches 

Yout assurance 
of value and satisfaction 

for your clients. 
When you specify Bilco horizontal doors or 
automatic fire vents you're specifying the 
quaHty that is uniquely Bilco. You're 
calling for the design, materials and work
manship that add up to long, trouble-free 
service. And you're calling for products 
that will operate properly. Proper opera
tion is the most important requirement of 
a horizontal door or vent. 

Bilco. Your assurance of value and satis
faction for your clients. Roof scuttles, 
automatic fire vents, sidewalk, floor and 
pit doors, ceiling access doors. Perfor
mance proven products by the leader in 
design and quality. 

See our catalog in Sweet's General 
Building, Industrial Construction and 
Engineering Files, or write for a copy. 

D O O R S F O R 
S P E C I A L S E R V I C E S 

The Bilco Company, Dept. PA 40, New Haven, CT 06505 

I 
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ofAmerica 
E U R O C H A I R O F A M E R I C A 
Div. Girsberger Industries, Inc. 
P.O. Box 1990 
Smithfield, N.C. 27577 
Phone(919) 934-0545 
(:ii< Ic No. 42 I . ui i Rt ,!(!( I Si i \ k . ( 

1400 3600 
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When we say 
CONSTANT INSULATING VALUE 
we mean 
constant. 

 

    
 
 
   
 

 
 

FOAMCLAS Insulation. 
C a s e i n P o i n t = 2 6 y e a r s o f t h e r m a l p e r f o r m a n c e . 

In 1952, FOAMGLAS Insulation 
was installed In the roofs of a 
20-story, cruciform-shaped office 
building in Gateway Center, Pitts
burgh, Pennsylvania. The instal
lation was over a concrete decl< 
and consisted of 2-inches of 
FOAMGLAS insulation, a coal tar, 
four-ply built-up roof with a gravel 
surface. 

In 1978, P i t tsburgh Corning 
removed a p iece of tha t 
F O A M G L A S i n s u l a t i o n for 
testing. 
The test results show that the 
FOAMGLAS i n s u l a t i o n had 
almost the same thermal conduc-

Rflsults of Independently Conducted Tests* 
A.S.T.M. Physical 

Property 
Published 

Rating 1952 
Test Result 

1978* Test 

Thermal 
Conductivity (k) 0.40 0.42 C177 

Density 
(Ibs/cu II) 9.0 9.52 C303 

•Tests conducted by Pittsburgh Testing Laboratory, an 
independent testing laboratory located in Pittsburgh, Penn
sylvania. Copies of the test results may be obtained by a 
written request to our Marketing Department. 

tivity value in 1978 as it did In 
1952. Twenty-six years of con
stant thermal efficiency. 
From 1952 to 1978 the insulation 
had withstood, without deteriora
tion, ambient temperatures rang
ing from highs in the 90's (99''F, 
July, 1974) to lows in the minus 
teens (-18°F, January, 1963). 
Actual roof surface temperature 
reached as high as ISCF and as 
low as -38"F. 
And, since 1952 the thermal con
d u c t i v i t y and d e n s i t y of 
FOAMGLAS insulation have been 
improved. 

Performance is built-in 
The closed cellular glass struc
ture of FOAMGLAS insulation is 
impermeable, it will not absorb 
moisture which penetrates other 
insulations and destroys their 
thermal efficiency. FOAMGLAS 
insulation is also dimensional ly 
stable, strong, rigid and totally 
noncombustible. 

Ci ic l f No . 385, on Rj-adei St-n i( < ( .11.1 

NOW Pittsburgh Corning offers 
the TOTAL ROOFING SYSTEM 
GUARANTEE 
Performance lil^e this makes it 
possible for Pittsburgh Corning 
to offer a no-leak, no-thermal-loss 
guarantee that includes every
thing from the deck up. Call or 
write for details. 
So when you're specifying roof in-
su la t ion , speci fy FOAMGLAS 
cellular glass insulation and get a 
roof with constant thermal effi
ciency. Guaranteed. Call or write 
Marketing Department PA0480, 
Pittsburgh Corning Corporation, 
800 Presque Isle Drive, Pitts
burgh, PA 15239. (412) 327-6100. 

EinsBURGH, THE 
BUCK 
STOPS 
HERE! 
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[PIHII 
Join the 

discoverers. 
Let the 

sunshine in 
on energy 
 

EXOLITE • double skinned acrylic 
sheet provides outstanding thermal 

insulation in skylights, window walls 
and swimming pool enclosures... large 

and small area applications... new construc
tion and renovations. Longitudinal air cells 

between the ribs give EXOLITE sheet a U factor 
equal to insulated glass, at substantially lower 

cost. Buildings can open up high, wide and handsome 
to daylight, because EXOLITE sheet combines visual 

excitement with cost efficiency, in construction and long 
term fuel savings. And that's not all. 

A remarkably versatile high performer, EXOLITE sheet also offers 
high ngidity and load strength, excellent impact resistance, and 

weatherability, easy workability and high light transmission. Designers 
gain increased freedom for tailoring daylight to the application, adding 

drama and distinction-with savings on constnjction as well as in heating 
and lighting costs. 

Especially well suited for passive solar applications and large area glazing, EXOLITE 
sheet and its special mounting system, consisting of EXOLITE double skinned sheet 

in 47'/4" width and lengths graduated to 20', and specially designed aluminum fittings, 
provide fast, efficient glazing on 48" modules. EXOLITE sheet is equally efficient in 

custom designed units Light weight, high strength and workability permit extensive pre-
fabrication, and easy handling and transportation. 

Non-yellowing EXOLITE acrylic sheet is available in clear, translucent white and solar tints. There's 
a polycarbonate version, too. Both have properties geared to expand the range of architectural 

possibility. EXOLITE sheet presents a superior alternative to glass in many situations. For practicality, 
economy and visual excitement-join the discoverers of EXOLITE double skinned 

acrylic sheet, and design in daylight. 
For more information on EXOLITE sheet and its special mounting system, write 

Lou Cipriani, CY/RO Industries, W Main St., Bound Brook, New Jersey 08805. Can't 
wait? Call (201)356-2000. 

C:irc-Ie No. 327, <>ii Re.i<lei Seivue Ciard 
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K e e p e n e r g y 

b i l l s d o w n 

w i t h a C l a r k 

• s e c o n d * d o o r ! 
It's fast-moving, 
power-operated, 
insulatec with urethane 
foam, and 
neoprene-sealed 
around the perimeter to 
prevent energy waste. 

Ask the Clark Door man in 
your area to show you how 
energy-saving d isc ip l ine is 
b u i l t - i n to every Clark 
p o w e r - o p e r a t e d indus t r ia l 
door. Or wri te for more in
format ion. Today. 

Clark Door Company, Inc. 
69 Myrtle St., Cranford, NJ 07016 U.S.A. 

Tel: 201/272-5100 Telex 13-8268 
Clark Door Ltd. 

Willow Holme, Carlisle CA2 5RR, England 
0228-22321/2; Telex: 851-64131 

Doorway special ists since 1878 an K 0 El 

8' wide door opens in 4 seconds. 

Clark Door of Canada, Ltd. 
125 Gibson Drive, Markham, Ontario L3R 1K7 
Tel: 416/495-1292; Telex: 06-986840 
Nippon Clark Door, Ltd. Toko Building, 4-6, 
Honcho Nihonbashi, Chuo-Ku, Tokyo 103 
Tel: (03)661-1328-9 
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Hopes invents 
the steel w indow 

that gives y o u ti b reak 

^-1 

, 11 1 1 ^ 

The revolutionary 2000T combines the performance of 
steel with the advantages of the thermal break 

STRENGTH/DURABILITY/THERMAL PERFORMANCE/AESTHETICS/ECONC 
Now there is a steel thermal b r e a k xA /mH/- . . . . Now there is a steel thermal break window for 
architectural assignments. A product of two year's 
research and development, the 2000T represents 
Hope's on-going commitment to window innovation. 
Why invent a steel thermal break window? Because 
steel is three times stronger than aluminum with far 
greater resistance to thermal transfer That means 
enhanced structural integrity, maximized envelope 
performance and larger glass lites. And 2000T 
windows can be created for just about any applica
tion calling for projected, casement, combination or 
fixed-frame configurations. 
Like all Hope's products, 2000T windows are good 
looking but tough. They're assembled from special 

A modified Ultracoat acrylic enamel is the standarc 
finish, but when rugged environments demand alf 
out surface protection, Hope's answer is Ultrathane 
Its the same type of urethane finish in wide use 
where resistance to heavy abrasion and chemical 
action is a must: aircraft surfaces, pipe lines, munic
ipal transportation, even cement trucks. For more 
information on the window that can give you the 
break you've been waiting for, contact the people at 
Hope's. Steel windows make a building what a 
building should be. Hope's can make the windows. 

Is ROBL I IV 
HOPE'S WINDOWS 
R O B L I N A R C H I T E C T U R A L P R O D U C T S C O M P A N Y 
34 Hopk ins Avenue • James town. N Y. 14701 (716) 665-5124 
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••^,X30ttQnal power pc5le assembly 
, brings wir ing f ro in ceiling • — 

YOU MIG^^CHOOSE 
8000 SERIES PANELS 

FOR THEIR WIRING 
OPTIONS ALONE. 



Internat ional 
energy overv iew Big problem, small world 

O u r energy prob lems 
originate f r o m h a v i n g ig
nored our e n v i r o n m e n t 
for too long. B u i l d i n g s 
must recognize the con
text in w h i c h they exis t . 
E n e r g y ideas must relate 
to the wor ld context o f 
thought. 

The Senufo farming village 
of Fakaha has never lost its 
energy balance with the 
natural world. Photos: 
Richard Rush. 

As i nd iv idua l s , we realize t h a i o u r bonds to 
i l i c energy p r o b l e m per .se are N o l u n i a i \ . W e 
(an w i t l i i n a ma t t e r of hou r s f l y to a n o i l u i 

c o u n l r y where oi l and the i n f l a t i o n it causes 
are qu i t e r emo te . W e can r i d e a horse, ( h o p 
w o o d , bar ter o r f a r m f o r f o o d , a n d li\< .1 

(juiet if lonely l i f e . 
I n i i u a l I n d i a , f o r e x a m p l e , it is r a r e f o r 

people to have the f o r m s o f c o n u n e i c i a l 
energ> to w h i c h A m e r i c a n s have become e n 
slaved. H u m a n s a n d an ima l s p r o v i d e the 
w o r k : w o o d , crops , and d i m g s u p p h i l u ' l n c l . 
I n some A f r i c a n b u s h locat ions c o m m e r ( i a l 
ciKi^^N is not on ly unused , it is i n i k n o w n . I n 
large por t ions of . \ l r i ( a . Sou th A m e i i( a. a n d 
i l i c Far East, peop le s t i l l re ly o n w o o d l o i 

l u e l . a iu l the stove may l i t e r a l ly be a p h u c -
inent o f stones o n the g r o u n d . I n su( h re -
n i o i c ( o n i c r s of the earth whe re the roads a t c 
sti l l t oo n a r r o w f o r cars, the people p robab ly 
inhabi t a s t r i k ing ly 'energy e f f i c i e n t " hotne . 

I ( n years ago, I se r \ed i n the Peace d i |>s 
i n such a place, t he K o r h o g o r eg ion of t h e 
l \ ( i r v (.oast. 1 he village was cal led Fakaha. 

T o the S e n u f o inhab i ta ius o f that \ i l l a g e , a 
\ ( le was h i g h t echnology . T h e m u d houses 

were clustered together l ike i n u s h i o o m s in an 
open f i e l d , the th ick walls k e e p i n g the heat 
out i n the day a n d w a r m i n g the house at 
ni j^ht . I he r o u n d e d house ex te i i o i s r( lle( K <i 
the heat a n d presented m i n i m a l areas to the 
s t in . I he conical tha tched r o o f s n i i i aculously 
kep i ra in f r o m c o m i n g i n but let the heal < s 
I . i | )e. Fhere was no ene rg \ i risis in Fakaha in 
1970 and there is p robabK none the re lodax . 

.Modern society not on ly bi t f r o m the 
ene rg \ . ipple i n the g a i d c n o f F d e n . it 
supplies that apple 25,000 feet i n the a i r 
\ \ i . i | ) | ) ( ( l i n ce l lophane in coach class. Some 
p e o p l e w h o l i a \e never l ived in a \ i l l a « e sel
l i n g w o i s h i p the s i i n p l i ( i t \ a n d oneness o f 
pla( e w h i c h can be f o u n d there . I hey m i g h t 
even ques t ion whe ther this c o m p l e x o r 
ganism w h i c h we call c i v i l i / a t i o n is w o r t h the 
t r o u b l e . 

V I L L A G E PLAN, FAKAHA. IVORY C O A S T 

I he most gas-guzzl ing , m o o n - l a n d i n g , 
g r a n d a d d y o f t h e m a l l is t he U n i t e d States o f 
A m e r i c a . D o w n t o w n M a n h a t t a n ( o u l d n t be 
I Hi the r f r o m Fakaha. T h e W o t Id 'Frade 
Cen te r w o u l d h o l d dozens of \ i l lages . M a n \ 
New \ O i kers w o u l d l ike to have the peacefu l 
se t t ing o f Fakaha at t he o t h e r e n d o f the sub
way or f o r that w e e k e n d retreat a n d 18 holes. 

M o d e r n society has t r a d e d ( jual i ts of l i f e 
f o r ( j uan t i t y . I n Fakaha, ])e()ple don ' t l ive 
\ ( I \ l o n g . Somet imes , as close as the next 
house, they d o n ' t even get b o r n . I n the U.S., 
(i( a lh is r e m o v e d to the n i g h l l \ news helwct n 
soap commerc i a l s o r may be swiu hed o f f . 
Fi le fact is , i n spite o f a l l the j u n k i n the a i r . 

the water , a n d the f o o d , we ha \e a he i i e r 
chance o f b e i n g b o r n in this c o u n t r y a n d a 
bet ter chance o f t l y i n g o f o l d age. 

T h e S e n u f o vi l lage pays a pi i( e f o i its self-
s u f f i c i e n c y . I t may be a d i f f e r e n t p r ice , but so 
w i l l we. I n a sense the m o d e r n w o r l d is des
pera te ly seeking what Fakaha has ne \e r been 
w i i h o u t ( a n d doesn't kno \ \ ii has). 

T h e e n e r g y crisis i n this c o u n t r y is hea\ i l> 
r o o t e d in l a i awa\ places. Some o r i h e n i l i a \ e 
i)eeii the cause o f the p r o l ) l e n i . o thers 1 K I \ C 
f o u n d g o o d solu t ions . O u r purpose i n the 
pages that follow^ is to p ros ide .111 o \ ( 1 \ iew o f 
what ene rgy p rob l ems o t h e r ( o u n i r i e s face 
a n d to e x p l o r e some of the d i r e d i o n s which 
ihev have f o u n d f r u i t f u l . 

81 



E n e r g y overview 

1 Solar water heaters have be
come (in iu(egr(d part of the 
roofscape in Israel. 2 The solar 
fMud is an Israeli invention and 
holds great promise for electrical 
generation in the Dead Sea re
gion. 3 A SERI project for 
Saudi Arabia uses a photovoltaic 
field to poiver two villages. 
4 Researchers at the Australian 
National Unixwrsity in Canberra 
are experimenting with 
ammonia-filed chemical heat 
pipes. 

I s r a e l 
T h e e n e r g y news f r o m the M i d d l e East has 
not been al l bad . T he Israelis have set a solar 
e x a m p l e a n d possess a b lossoming solar-
col lec tor business that expor ts to t w o dozen 
o the r co in i t r i e s . I ts j j recar ious pos i t ion in the 
r eg ion m i l i t a r i l y a t i d its dependence o n o i l of 
course make d e v e l o p m e i u o f a l te rna t ive 
energy soinxes v i t a l . T oday, 20 percent of all 
the homes i n Is rae l have i n c o r p o r a t e d solar 
water h e a l i n g , a sav ing of about 100,000 bar
rels of o i l per day. A s impressive as that 
sounds it const i tutes on ly 2 percent o f the 
coun t ry ' s ene rgy c o n s u m p t i o n . Israel's goal is 
to reach between 8 percen t a n d 15 percent 
to ta l c o n s u m p t i o n by solar by the 1990s. 

T h e m a n most responsib le f o r Is rae l i solar 
progress is D r . H a r r y Z v i T a b o r , head of the 
Sc ien t i f ic Research F o u n d a t i o n i n Je rusa lem. 
H i s w o r k in solar dales back to the mid-1950s , 
a n d he is i n the f o r e f r o n t wi th the e m e r g i n g 
t e c h n o l o g y of the " solar p o n d " w h i c h holds so 
m u c h p romise f b i the f u t u r e electr ical needs 
o f I s rae l . 
Solar ponds: A not rnal body o f f r e s h water 
w h i c h is acted u p o n by w i n d a n d surface i r 
r egu la r i t i e s u n d e r w a t e r is not a very e f f icient 
co l l ec to r o f solar heat . T he un t l e rwa te r t u r 
bu lence tends to even ou t water t e m p e r a t u r e . 
T a b o r ' s solar p o n d t o n t a i n s salt watei w h i c h 
is l e f t u n d i s t u r b e d a n d strat if ies, w i t h the hot
test, most saline so lu t i on at the greatest 
d e p t h . W o r k i n g w i t h D r . R u d o l f B loch . 
T a b o r bu i l t a b lack-su r faced water con ta iner 
f i l l e d w i t h a saline s o l i u i o n and r e c o r d e d near 
b o i l i n g t e m p e r a t u r e s at its depths . W h e n this 
solar heat energy is passed t h r o u g h heat ex
changers , p o w e r t u r b i n e s can t h e n be l i n k e d 
i n t o the system to p r o d u c e e lect r ic i ty . 

T h e Dead Sea i eg ion of Israel of fers a par
t i c u l a r l y a b u n d a n t n a t u r a l resource o f rela
t ive ly t r a n q u i l salt water . Israeli energy ex
per ts have been busy t r y i n g to i m p r o v e the 
economics o f electr ical genera t ion using solar 
ponds i n the Dead Sea r eg ion . One 150-
k i lowa t t p o w e r p l a i n has been cons t ruc ted f o r 
e x p e r i m e n t a l purposes adjacent to the Dead 
Sea. W i t h i n t h ree years, a f ive-megawat t 
p o w e r s ta t ion w i l l be bu i l t in the r eg ion , us ing 
a one - squa re -k i l ome ie r p o o l . Sti l l l a rger p r o j 
ects a re i n t e n d e d by 1985. A t the m o m e n t the 
cost o f solar e lec t r ic i ty is between 25 a n d 30 
t imes that of fossil f ue l s . By 1985 the large 
ins ta l la t ions are expec ted to compe te w i t h 
expens ive hydroe lec t r i ca l energy. I f progress 
a n d t echno logy i m p r o v e n o r m a l l y , it is c o n 
ceivable that the Dead Sea l e g i o n co idd meet 
a l l o f Israel 's electr ical needs by the e n d o f the 
c e n t u r y . 

J a p a n 
A f u l l 90 perceiH of Japan's energy resources 
mus t be i m p o r t e d . Th ree -qua r t e r s o f that 
i m p o r t e d energy is f o r e i g n o i l a n d 15 percent 
is i m p o r t e d coal . T'o make mat ters worse, 
over half t he electrical p o w e r is o i l genera ted . 
A n o t h e r u n i q u e e n e t g y factor is that 
kerosene, a r e f i n e d p e t r o - p i o d u c t , is the 
p r i m a r y h o m e hea t ing f u e l . W h a t are the 
Japanese d o i n g about ii? 

\ t the m o m e n t , l o n g range plans i n c l u f l e 
nuclear e n e r g y s u p p l y i n g 30 percent of Ja-
p . i i i s | )ower r e q u i r e m e n t s by 1990. T hree 
M i l e I s l a i u l has h a d its ef f ect o n the Japanese, 
h o w c N c i . a n d it is expec t ed that energy sup
ply x o l i n i u ^ f o r b o t h imc lea r aiuf o i l w i l l be 
revised d o w n w a r d i n f a v o r of i m p o r t i n g 
m o r e ( o a l . T his means business f o r such t r ad 
i n g p a r t n e r s as Aus t r a l i a , the U.S. , a i u l 
Canada . J a p a n is act ively inves t iga t ing al ter-
n a i i \ < ' 1 I K I y,\ sDurt es. . M t h o u g h the goals a re 
m u c h h i g h e r , it is es t imated that solar energy 
w i l l c o m p r i s e l i t t l e m o r e than 1.6 pet cent o f 
the to ta l e n e i g \ c o n s u m p t i o n by 1990. 

T here are t w o l o i i g - i e i i n g o v e r n m e n t p r o j 
ects w h i c h have been u n d e r w a v i n Japan 
since the b e g i n n i n g of the energy crisis: the 
Sunsh ine Project a n d the .Moonl ight I ' l o j u i . 
T h e Sunsh ine Project is f o r the deve lopmen t 
o f new t l u ' i g y sources, a n d the M o o n l i g h t is 
f o r e n e r g y saxing technologies . 

Project Sunsh ine was begun in 197 f a n d 
has the go. i l of d e v e l o | ) i n g technologies f o r 
m a k i n g use of solar a n d g e o t h e r i n a l e n e i g \ 
as wel l as coal l i ( ] t ie l i ( a t ion a n d gasi fu at ion 
and l i \ ( l r o j . ^ c n p r o d u c t i o n . T he goal of the 
p i o ^ i . n n has h i c n to supp ly 10 p e n e n t o f 
| a | ) a i r s ene rgy us ing such m e t h o d s bv the 
year 2 0 0 0 . 

G e o t h e r i n a l ene rgy has great p r o m i s e i n 
Japan . L ' n d e i g r o u i i d steam a n d hot water 
have a l r eady been pu t to use p r o d u c i n g elec-
t i i i . i l power . Six g e o t h e r i n a l power S I . U K H I S 

are o p e i a t i \ e i o ( l a \ i n Japan w i t h a n o u t p u t 
o f 168,000 k W . T h r e e l i m e s that o u t p u t is 
expccU'd i n the next decade. 

I wo lOOO kW s i i j . i i power l ower s a re now 
u n d e r ( o n s t r u c t i o n . . \ f i e l d o f m i i i o i s sur
r o u n d i n g I I K - l o w c i w i l l locus solar h e al to a 
po in t a n d e \ c ' n i n . i l l s d r i v e a l u i h i n c 
genera io! of clec i i ic i i \ . I he Japanese Science 
and l echnologs A^c i u \ is also construe l i n g 
series o f c i g i n smal l w i n d - | ) o w e r e d generat
i n g plants . 

I he .Moonl igh t Projec t has three areas of 
(onc c-ni r a t i o n : I ) d e \ c - l o p m e n i o f large-scale 
tec InioloKii" '^ •<)' c-nerg\ c o n s e t \ a l i o n : 2 l de-
velopinc n i of p i o n e e r i n g , basic technologies 
f o r encruN c onsc i \ . i t i o n : a n d 3) cle\c l o p m e n t 
o f ene rgy- sav ing technologies f o r devices 
used in the h o u s e h o l d a n d c o m m e r c i a l sec-
l o i s . Part o f the c oiis( I \ .u ion p r o g r a m is v o l -
un ta i N. l e lev is ion stations close d o w n ear l ie r , 
gasoline stations c lose o n hol idays , a n d enter-
l a i n i n e n i es tabl i shments shut doors e a r l \ . 

Japan 's historic sens i i iv i t \ to na tu re and ihe 
n a t u r a l processes w i l l no d o u b t t u r n u p some 
ingen ious l e chno log i ca l solut ions . Solar ac
cess is at the o the r e n d of the scale, but the 
Japane se c a n i r a d i t i o i i a l l y serve a s an exam
ple l o t h e - Wes te rn w o r l d . A recent ar t ic le h v 
Gail l e innolel 1 akagi i n V o l u m e 10:123 o f 
the ( i i i u u i M c n t Law Review traces the his-
l o i \ of se»lar access in Japan back neai b KH) 
years. P r o p e r t y o w n e r s were expec ted l o 
c o i n p e n s a i e a n e i g h b o r w h e n a new house 
shaded his p r o p e r i \ . Most recen t lv . Lhe 
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5 Solar collectors cover the roof 
of a Ixnik in Jaftou. 6, 7 / / / the 
Xaoshima Citizen Gymncusium, 
Architect Kcnuhiro l.shii and 
^iila r CO ns ulfa n t Sahu ro Taka in a 
collaborated to combine solar 
water heating and (hi\liiihl con
trol. 8 Solar heatiufi, cooling, 
and f)ool water heating are ac-
comfjlished in the Doha Park 
Gymnasium. The architects 
Masato Ohtaka Associates were 
assisted by solar consultant 
Saburo Tnkama. 

B u i l d i n g S ia iu l .nds I.a\s ( B S L ) i n J apan p re 
scribes a sh i c i p r o c e d i n c l o r . i s sur i i ig solar 
access. A l one po in t l akagi des t r ibes the 
s tandards pr<xess f o r I o k \ o : " I he deve loper 
o r c o i u r a d o r sho i iUUrs the b i n d e n of ( o i i -
l o r i n a n c e w i th the B S l . I ) \ o b t a i n i n g a p e r n i i i 
of cons t ruc t ion f r o m the b u i l d i n g review 
c o i n u i l of the a p p r o p r i a t e g o v e r i n n e i n a l au-
t l i o r i i y . t n l O k v o . l l u - deve lope i must i n ad 
d i t i o n provicfe n o i i c f l o the residents of the 
site v ic in i ty by e rec t ing a sign t h e r e o n whic i t 
sets f o r t h the d imens ions o f t l i e p ro i )osed 
s t r u c t i u e , the an t i c ipa ted da le of c o m -

I n i e n c e m e i u of c o n s t i u c l i o n , aiuf the name of 
7 the developer , f he posted not ice also d i rec ts 
j an \ residents w i t h co inp la i iu s t o hie t h e i r o b -

I j ec t ions w i t h e i t l i e r the Icnal a d i n i n i s i i a t i v e 
- un i t o i the deve lope i . .\s e v i d e i u e o l ( ( t i n 

pl iance wi th the notic e i e c j u i r e n i e n i , a p h o t o -
g r a p l i o l the sign iniist Ix- . i | )p( i i d e d l o the 
a r c l i i t e d s d r a w i n g s at the t i m e t l i ey are sid)-
m i t t e d t o t l i e b u i l d i n g review l o i n u i l of t he 
. i d i i u i i i s t i ; i t i \ f un i t . 

.̂ Aus tra l ia 
- Like- the L 'n i t ed Stales, A u s t r a l i a has ric l i ( o.i l 
= resoinces. U n l i k e the U.S . , A u s l r . i l i a gener-
y ates im)si of its e l ec t i i c i l y f r o m coal . I n a d d i 

t i o n , a l jout 7 0 percent o f the c o u n t r y ' s o i l re-
q u i r i i i K i i i s a i e met wi th domestic c ruck oil 
resoinces. A l t h o u g h i i ac tual ly e x p o r t s 
energy , it nu is l s t i l l ! c l \ on i m p o r t e d o i l f o r 
the l e m a i n i n g M) p e i c e i u of its o i l needs. 
U r a n i u m , s teaming coal , a n d l i c jue f i ed 
n a t m a l gas are abunclani e n o u g h to e x p o r t . 

I he m a j o r th rus t f o r Ai r s t i a l i a ' s e n c i g \ f u 
t u r e is to increase the use of its coal . A t th is 

^ t i m e aboiu 17 pc ic t iit o l its enei g \ needs are 
j met by o i l a n d .37 pe icent by coal . B \ 1 9 9 0 , 
•3 coal is expected to t op 11 percent a n d o i l w i l l 
i be r educed to 3 9 percent . 

.Solar c i u r g N is not g iven i n i u l i neai -tc i i i i 
po ten t i a l in .Australia, a l t h o u g h m ) n - o i l f u e l 
spate-heat ing appliances i n c l u d i n g solar de
vices are exempt f r o m sales tax . Solar has 
been f o u n d to be compe t i t i ve i n p o w e r i n g 
m i c i o w a v e rad io s\sieins i n Ai r s t r a l i a a i u l re-
p lac ing dic'sci-i l u l c d ^^iiici a i i n u S N S I C I I I S . 

Heat pipes: .A i f . i i n o l 1 c sc .n ( l u i ^ .11 i l u A i i s -
t i a l i a n Na t iona l Un ive r s i ty i n ( l a n b e r r a has 
p i o n e e r e d i n h igh-pressure a n d two-phase 
chemica l heat pipes. By us ing l i i g h -

I t e m p e r a t u r e paiabolic t r a c k i n g solai collec-
- tors , the sun s heat can be concen t r a t ed on a 

I small con ta iner o l a in i i i on i a to dec oi i i | )ose it 
? i n t o n i t rogen a n d I n d r o g e n . I he gas t h e n is 

t i a n s f e r i e d to a cold p ipe whe re it r e f o r m s 
a m m o n i a . O n a large scale, t h e ene rgy re
leased in the piocess r a n be used to m a k e 
steam and powc i an elec t r ical gene 1 ann . Be
cause of Austral ia 's large expanse of bush 
c o u n t r y , such devices ho ld g i e a l p romise f o r 
p r o v i d i n g electr ic i ty t o r e m o t e areas. 

S E R I ' s international programs 
I n a d d i t i o n to second-hand i n t e r n a t i o n a l ex
per ience, there have been f o r m a l i z e d p r o -
g i an t s of c o o p e i a t i o n between the U.S. a n d 
o the r count r ies . A t the center of m a n y o f 
these cc)o | ) t ' ia i i \e p rog rams is DOK's Solar 
Energy Rest-arch I n s i i i u i e located in ( i o l d e n . 
C o (see p . 1 2 6 ) . SF.RI is c u r r e n t l y i n v o l v e d i n 

m i l l i o n s of do l l a r s of research w i t h n u m e r o u s 
coun t r i e s . H e r e are just th ree examples : 
M e x i c o : I n l e b r u a r v o f 1 9 7 9 . the pres iden ts 
of the L U i t e d Slates a n d M e x i c o s igned a 
M e m o r a n d u m of U i u l e r s t a n d i n g of Science 
a m i f e c h n o l o g y C o - o p e r a t i o n . I n that con 
tex t . S K R I is p a r t i c i p a t i n g in seven Joint p r o j 
ects: 1) M e x i c a n i n l o i n i a t i o n specialists w i l l 
he gi\<- ii I I . l i n i n g i n the use ol SKRI ' s Scjlar 
K n e r g y l i d b r m a t i o n Data Base ( S E I D B ) . 2 ) 
C o o p e r a t i v e w o r k w i l l a t tempt to establish a 
c o m p r e h e n s i \ e n e t w o r k o f i n s t r u m e n t e d sta
t ions i n .Mexico to m a p insola t ion a \ a i l a b i l i t \ 
t h r o u g h o u t the c o u n t r y as wel l as f o r n u d a t e 
a ( ( i i r a i e solar p r e d i c t i o n models . 3 ) Fol low
i n g a sei ics o l i n f o r m a t i o n exchange meet
ings, the t w o c o i n i t r i e s w i l l p e r f o r m a cfeiailecl 
s tudy of passive h e a l i n g a n d c o o l i n g p r i n c i 
ples w h i c h w i l l ( i i l m i i u i t e i n the c o n s t r u c t i o n , 
ins t i n i n e i n a t i o n . a n d m o n i t o r i n g o f t w o pas
sive solai b u i l d i n g s , o n e in each c o u i u r y . 4 ) A 
c ( ) ( i | »e ra t ive p i o g r a m between the Univers i iN 
of Delawai e a n d the Un ive r s i t y of Mexic o w i l l 
center on the o p t i m a l usage a m i tes t ing of 
pho tovo l t a i c devices. 5 ) The t w o couiUr ies 
w i l l j o i n t l y pa i t i c ipa ie i n the p r e p a r a t i o n a n d 
cha rac t e r i za t i on of "selective surfaces," i.e., 
coat ings . m d chemica l t r e a l n i e m s w h i c h i m 
p r o v e surf ace solar p rope r t i e s cjf mater ia ls . 6 ) 
I .aboi <iioi \ tes t ing of solar 1 ef r i ge i a t ion 
co in | )one iHs a n d subsystems w i l l be f o l l o w ( d 
b \ h e l d tes t ing i n b o t h the U.S . a n d Mex ico . 
7 ) I h e \ i l l a g e of A j u c h i i l a n , near Cue r -
na\ , ica . .Mexict), w i l l be made ene rgy self-
s i i l l i ( i e i i i i l i r o n g l i uses ol c a i e r g N - c o n s e r v i n g 
t echnolc jgy . M e x i c o w i l l supp ly the 2 0 houses 
.UKI the c o m m u n i t v ce n te r ; the U.S. w i l l p r o 
v ide p l io ioNol ta ic cells, solar hot water sys
tems, a n d bio-gas systems to p r o d u c e 
me thane . 

I t a l y : S K R I w i l l plav a role m a t h r e e - p r o n g e d 
p i o g r a m of j o i n t energ> research wi th ltal> 
i n v o h i n g coal , e lec t i i c p o w e r t ransmiss ion , 
a n d solar ene rgx . A S l. ."i-millicin j o i n t b spoii 
s o l . ( I m n l t i y e a r pro jec t w i l l invoke- RN. 1), de
sign a n d c o n s t r u c t i o n , a n d i n f o r m a t i o n ex
change on a f j r o a d range of solar 
technologies , b o i h passi\e and ac t i \ e . Solar 
s \s i ( i n s w i l l be ins ta l l ed near Catania , S i e ih . 
\ a i \ i n g l i o i n pho toxo l l a i c s l o c o n e e n l r a t i n g 
l i q u i d col lectors . F u r t h e r prcjjects w i l l be co-
sponsored w h i c h w i l l i nvo lve d e s i g n i n g , b u i l d 
i n g , a n d i i i o n i i o i i n g passive solar bu i l d ings . 
S a u d i A r a b i a : Late i n 1 9 7 9 . S F R I s igned a 
S H). l - i n i l l i o n agreement w i t h M a r t i n -
-Marieita l o r that c o m p a n y to des ign , b u i l d , 
cons t ruc t , a n d ope ra t e the wor ld ' s largest 
photovol ta ic p o w e r system f o r the villages o f 
A l U y a y n a h a n d A l J u l j a i l a h . 3 0 nnles n o r i h -
wesl of R i \ a d h . Saudi A r a b i a . 1 he- 3.")0 k W 
>\s(cm w i l i p r o \ i d e the comple te e lec i i i c i i s 
needs f o r near ly 3 5 0 0 people . T h e p h o t o v o l 
taic system w i l l be s i tua ted on a h i l l t o p be
tween the two \ i l lages. I t is par t o f a f ive-year , 
i o i n i K f u n t f e d project u n d e r the .luspiees o f 
the U n i t e d States-Saudi A r a b i a n J o i n t Ccmi-
mission o n Economic C o o p e r a t i o n , whi t l i is 
expee l e d to cost over $ 1 0 0 m i l l i o n . Fhe p u r 
pose u l t i m a t e l y is to demons t r a t e the eco
nomic a n d technica l feas ibi l i ty o f solai 
t echno logy in bo th the U .S . a n d Saudi 
.Ai . ibia. I Ric h a r d Rush] 
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George Kasabov 

For an A m e r i c a n l o i i i u l e i s tand the con tex t 
()( energy-conscious des ign i n the L ' . K . , he 
li .is to r e m e m b e r that B r i t a i n is a smal l , 
densely p o p u l a t e d , d a m p i s l and s i tua ted at 
i h c same l a t i t ude iis c c n i i a l Canada . W h i l e it 
is not subject t o e x t r e m e s o l ( i i l u i hot o r 
c o l d , c o n d o r t s t andards have been t i a -
d i i i o n a l l y l o w e r t h a n in the U.S. U n i t e d 
K i n g d o m b u i l d i n g s c o n s u m e j u s t ove r 5 0 
percent o f a l l U . K . ene rgy , 35 p e i c e n i g o i u g 
to hous ing , a n d it is i m p o r t a n t to r e m e m b e r 
that 32 percent of h o u s i n g is p id) l i ( ly ow ned . 
A l s o , most h o u s i n g is m a d e o f masonry tu)t 
t i m b e r as it is i n the U .S . T h e d a m p c l ima te 
p roduces m a j o r p r o b l e m s of condensa t ion . 
T h e h i g h l a t i t u d e means that so la t -energy 
schemes are o n l y m a r g i n a l l y successl id. 
G iven these c o n d i t i o n s , what has t)een 
achie \ ( ( I -

G o v e r n m e n t act ion: First , a r e d i u i i o n of 
t e m p e r a l i u e s tandards i n p id ) l i c b u i l d i n g s 
has l o w e r e d the rmos ta t s t o 68 F, a n d the 
proposa l is to r educe t h e m f i n the r to 06 ; sec
o n d , f inanc ia l i ncemives covei t w o - t h i r d s o l 
the cost of i n s u l a t i n g d w e l l i n g s , u p t o a 
m a x i m u m o f £ 5 0 , w h i c h is $ 1 1 0 : t h i r c l , 
the re is an ene rgy survey scheme w h i c h a l 
lows £ 7 5 f o r a one-day ene rgy s i n v e y o f 
b u i l d i n g s i n o r d e r t o eva lua te what can be 
d o n e . F igh teen t h o u s a n d b u i l d i n g s have been 
surveyed so f a r a n d the p r o g r a m can be ex
t e n d e d w i t h m o r e m o n e y f o r h a l f the f ees f or 
a m o r e extensive ene rgy a u d i t . T h e f o i n t h 
p r o g r a m is c o n s e r \ a t i o n i n i n d u s t r i a l b u i l d 
ings. So f a r , $ 12 m i l l i o n has been spent o u t of 
a to ta l o f S25 m i l l i o n w h i c h has been ear
m a r k e d f o r the f o u r - y e a r p e r i o d f r o m 1976. 
1 here is also a d e m o n s t r a t i o n scheme, again 

s tar ted i n 1976, w h i c h a l lows 25 percent r e 
duc t ions t o w a r d d e m o n s t r a t i o n s o f new 
t echno logy , a n d here a lot o f w o r k has gone 
i n t o heat recovery , some i n t o heat p u m p s , 
a n d a lot i n t o ene rgy m a n a g e m e n t a n d a iUo-
ma ted energy c o n t r o l . T h e t o t a l , howeve r , is 
o n l y %2 m i l l i o n spent so f a r ou t of the $20 
m i l l i o n f o r the pu rpose . F i n i f l i n g f o r th is sort 
of w o r k is also avai lable t h r o u g h the F u r o -
peaii F.(()iu)mic Cvomnuni i ty ( F F C ) . 1 his 
source has no t been used extens ively as the 
loan o f u p to 49 p e r c e m is t o be pa id back o u t 
of the savings made . 

New b u i l d i n g r egu la t ions were also ins t i -
t iMed i n 1976. but these rea l ly are d e a l i n g 
o i i l \ w i t h i n s u l a t i o n levels a n d w i n d o w sizes. 
"Fhe 1976 regu la t ions w h i c h are f o r houses 
\\( re e x t e n d e d i n 1979 f o r o t h e r b u i l d i n g s . 
Educat ion : Some m o n e y has been m a d e 
available by the g o v e r n m e n t f o r courses in 
energy managemen t a n d also i n des ign . 1 he 
design c o m ses have been i m p l e m e n t e d by the 
R I B A Energy G r o u p , w h i c h was f o r m e d in 
f 9 7 6 specihcally i n t e n d e d to 1) in i t i a t e the 
t r a i n i n g of p ra t l i l i o n e r s a n d s tudents i n 

    

 

SHED PROJECT AERIAL VIEW 

SHED Project, Sheffield: The 
first stage of this project was biiUt 
by students with the aid of grants 
from the Manpower Sendees 
Commission. The test SHED 
consists of a highly insulated 
room with a consen'atory run
ning thi' full length of the south 
side. Three types of vertical air 
solar collectors are being tested: n 
natural thermnsyphaning collec
tor, trombe wall, and 'hypocaust' 
heat store (containing sealed bot
tles of water). It was designed by 
Cedric Green and a project team 

from the University of Sheffield. 
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Herejord and Worcester County 
Hall: As shown in the diagrams 
above, the budding was designed 
with heat recovery in mind for 
the apjnopriate season. Over 
IS,000 sq m of space provides a 
working environment for 710 
people. A high thermal mass, 
double glazing, automated light
ing controls, and air-handling 
light pttings all contribute to 
the energy efficient design. 
All li/ti rts: Robert Matthm . 
Julntsou-MarshdU and Partners. 

G e o r g e Kasalxix is i n p r i v a t e 
a rch i t ec tu ra l pract ice i n 
L o n d o n . E i i K l a i i d . H e has 
l a i i gh t at va r ious univers i t ies 
i n E n g l a n d as we l l as at 
Pr ince ton a n d H a r v a r d i n 
the L'.S. H e has ( o i u e n t r a t e d 
o n energy design since 1 9 7 1 . 

energy-conscious des ign; 2) p r o v i d e i n f o r m a 
t ion a n d tools of the p ro fe s s ion ; a n d 3) collect 
examples f o r the p rofess ion . This g r o u p o p 
erates t h r o u g h ahout a dozen r eg iona l g r o u p s 
scattered a r o n n d the U . K . a n d is also spon
sored by i n d u s t r y a n d the p r o f e s s i o n . 

W i t h respect t o t r a i n i n g , the f u st p o i n t , so 
f a r ove r 3000 p i a c t i t i o n e r s — t h a t is about 
one -e igh th o f the p ro fess ion—have already 
a i i c n d e d courses t h r o u g h o n t i l u ' U . K . , a n d 
22 courses are | ) l a imed f o r the nex t f e w 
m o n t h s . These general ly take the f o r m o f 2 -3 
da \ seminars w i t h i l i e i n i t i a l m n - t i u o u g h of 
i h c o r v a n d mate i i . i l s . toUowed h\ a l u i m b e r 
of ( ase studies, and c u l i n i n a i i i i g in a choice o f 
design exercises. 

I he second po in t , i n f o r m a t i o n , is p r o v i d e d 
both f o r the pub l ic and f o r profess ionals , the 
f o r m e r t h r o u g h home energy advice centers 
w h i c h have been p ionee red by the gas i ndus -
I I \ . a n d the la t ter by the b u i l d i n g centers 
w h i c h are an o rgan iza t ion dexo ted to collect
i n g a n d c o m p a r i n g b u i l d i n g mater ia ls . T h e 
conmi i t t e e created an energy conse rva t ion 
h a n d b o o k a n d l i b r a ry o f mater ia ls a n d c o m 
ponents that are p a r t i c u l a r l y re la ted to 
energy conserva t ion . T h e l i b r a r y has been 
sem to each a rch i t ec tu ra l school i n the U . K . , 
and p r o d u c t i n f o r m a t i o n has also been f i l e d 
in a c o m p u t e r f o r f i n i h e r access. A n energy 
center is p l a n n e d in L o n d o n i n the nex t few 
m o n t h s a n d w i l l serve t o i n f o r m the a r c h i 
tec tura l p ro fess ion . 

T h e o t h e r p o i i U . i n f o r m a t i o n a n d tools , re 
lates to a p r o g r a n n n a b l e c a k u l a i o r p r o g r a m 
\vhi( h has been ( l e \ e loped a n d is b e i n g wide ly 
used. A n o t h e r a im o f the g r o u p is to p r o v i d e 
examples o f w hat has been achieved by h o l d 
i n g exh ib i t i ons a n d conferences such as the 
B u i l d i n g f o r Ene rgy Conse rva t ion c o n f e r 
ence last year. 
Research: Projects are b e i n g sponsored 
par t ly t h r o u g h the g o v e r n m e n t d e p a r t n u n i 
o f energy, and par t ly t h r o u g h the Science Re
search C o u n c i l , the D e p a r t m e n t of the E n v i 
r o n m e n t a n d again the EEC, as wel l as the 
l )u i lc l ing mater ia ls indus t ry a n d , \ cry i m p o r -
l a i u , the f u e l supp ly i n d u s t r y . Projects i n 
this category can cover la rge c o m p a r a t i v e 
p r o g r a m s to evaliutte changes in c o n s t r u c t i o n 
n ie ihot l s such as d ie Bet ter I n s u l a t e d H o u s 
i n g P r o g r a m , o r the L i v e r p o o l E n e r g y S tudy . 
L h e n it proceeds f r o m passive a n d active 
solar hea t ing to n u ) n i l o r i n g of hea t -pumps . 
Government bui ldings: S u r p r i s i n g l y , the 
largest, l o n g e s t - r u n n i n g a n d best-docu
men ted p r o g r a m o f energy conse rva t ion i n 
bu i l d ings has been that o f the P r o p c r t \ Serv
ices Agency o f the D e p a r t m e i u o f the E n v i 
r o n m e n t . I t has achieved a 30 pe i cen t saving 
o f energy i n its ex i s t ing b u i l d i n g stock since 
1972. Pr inc ipa l ly this has been achieved In 
i m p r o v e m e n t i n p lant m a n a g e m e n t , bu t also 
by ma te r i a l i m p i o v e m e n t in b u i l d i n g s . 
O f f i c e bui ld ings: I he b u i l d i n g type w h i c h 

has shown the most spectacular changes is the 
o f f i c e b u i l d i n g , g o v e r n m e m a l as w e l l as 
p r iva te . N o t o idy were easy savings m a d e by 
r e d u ( i n g e n v i r o i n n e n t a l s tandards f r o m u n 
necessarily h i g h ones, bu t also its r egu la r pat
t e r n o f o c c u p a t i o n makes the of f i ce b u i l d i n g 
p a r t i c u l a r l y susceptible t o a i u o m a t e d me
chanica l con t ro l s . M o r e o v e r , the p ro jec t s 
are large e n o u g h to j u s t i f y the h i g h fees i n 
vo lved i n p r o d u d n g a sopli is i i ( a i c d design 
analysis. I he most i n t e r e s t i ng examples c o m 
b ine na tu ra l a i u l a r t i f i c i a l v e n t i l a t i o n w i t h 
c a r e f i d des ign of the enve lope a n d the the r 
ma l mass of the b u i l d i n g to o p t i m i z e .seasonal 
va r i a t ions . 

C o m m e r c i a l : I n i l i e c o n u n c K i.tl sector, the 
niosi s u ( c c s s l u l m v o l v c i n e n i of ( o i i s e r v a l i o n 
is s h o w n f)y a f i r m cal led . \ Ia i \ and Spencer, a 
( l i a i i i of t l o i l i e s a n d f o o d stores. I n the past 
seven years they have spent £ 1 . . T m i l l i o n a n d 
saved £ 9 m i l l i o n by a s imple n i i x i u i e of g o o d 
h o u s e k e e p i n g a n d a t t e n t i o n to cr i t ical ly 
\ s a s i e f u l e ( p i i p m e n t . T h i s ccnnpany, t oge the r 
w i i h on ly a h a n d f u l o f o the r f i r m s , stands 
apar t f r o m the genera l r u n of i i u l n s t r y a n d 
( o n i m e r c e . Most have d o n e very l i t t l e because 
of the low p r i o r i i v energv ( o n s e i v a i i o n gets 
i l n o u g h the use o f n o r m a l a c c o u n t i n g p roce
d u r e s i n v o l v i n g very shor t payback pe r iods . 
R e t r o h t t i n g pales i n s ignihcance in t e r m s of 
ef fectiveness w h e n c o m p a r e d to nu)re caref u l 
m a n a g e m e n t , a n d tha t i dea is s t a r t i n g t o get 
a r o u n d . People real ize that if they ju s t f i r e the 
p u i n j ) at the r igh t t i m e , i l u v r e g o i n g to get 
i r e m e n d o u s savings f o r very l i t t l e ex t ra 
m o n e y . A m i of )v ious ly that 's the first t h i n g 
they ' i e g o i n g to d o . 

H o u s i n g : I n h o u s i n g the p i c tu re is n m c h 
m o r e diverse, f o r the greatest interest is i n 
d e s i g n i n g f o i passive solar co l l ec t ion . A c t i v e 
solar hea t ing is genera l ly cons ide red t oo ex
pensive i n th is c l ima te even t h o u g h t h e r e are 
a n u m b e r of houses b u i l t w i t h act ive systems 
a n d even some p r o p o n e n t s w h o c l a im that 
they w i l l become cost e f f e c t i v e w i t h i n the next 
l ive years. Solar water hea t ing , by ( o n t r a s i , is 
slowlv g a i n i n g g i o u n d t h r o u g h lower interest 
rates f o r b o r r o w e d m o n e y of be tween 15 a n d 
2 0 pe rcen t . I he cost equa t i on is st i l l not en
c o u r a g i n g , a n d there are n o f i nanc i a l i ncen 
tives f o r g ran t s f o r such ins ta l la t ions as i n the 
U.S. T h e r e a re also a smal l m i m b e r o f heat-
p u m p systems, bu t n o t neai Iv as m a n y as i n 
Erance, G e r m a n y , H o l l a n d , a n d Scandinavia , 
al l o f w h i c h h a d extens ive m o n i t o r i n g p ro 
g rams t o lest in-use re l iab i l i ty of heat p u m p s . 
S u m m a r y : S i g n i f i c a n t d e v e l o p n u i i i s f o r the 
f u t u r e w i l l re f lec t energv conserva t ion i n b o t h 
the b u i l d i n g stock nat ional lv a n d the i n d i 
v i d u a l f j u i l d i n g . P r o d u c t i o n of to ta l ene rgy 
w i l l , to a la rge ex ten t , d e p e n d on uu)re care-
f i d u-se by a bet ter educa ted | ) o i )n l a t i on , a n d 
on a m u c h bet ter system of m o n i t o r i n g a n d 
c c j u i r o l . W e can also expect a n u i c h l a rge r 
p r o p o r t i o n of new b u i l d i n g s to be des igned 
f o r ene rgy e f f i c i e n c y . U p to n o w , several 
t h o u s a n d archi tec ts have deve loped some ex
pert ise i n the f i e l d . A s ene igy-consc ious de
sign becomes the n o r m , m o r e c a r e f u l ma tch 
i n g o f ene rgy strategies to b u i l d i n g s w i l l he lp 
t o ob ta in the m a x i m u m e f f i c i e n c y i n the use 
o f f u e l . • 
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Denmark 
Kathy G o s s a n d Per Madsen 

A l t h o u g h D e n m a r k t ii)(>\s o iu- o l the highesi 
'^i. indards of l i v i n g i n the w o r l d , i i is a im..s i 
to ta l ly d e p e n d e n t o n i m p o r t e d o i l a n d coal 
f o i its ene rgy needs. T h i s l a d . ( o n p l e d u i i l i 
i l i e e o u n t r y s n o r t h e r n locat ion (at a l a t i t ude 
o l 56 degrees, about the same as J u n e a u . A k ) 
a n d cool t empera t e e l i m a u ( w i u i e i t e m p e r a -
l i n e s 2 0 - 4 0 F. s u m m e r s .50-70 I ). has made 
the Danes hab i tua l ly energy-conscious . 

.Space he Kii iK accounts l o r nearix ha l l o l 
D e n m a r k ' s energy c o n s u m p t i o n , w i t h 39 per
cent of the na t ion s d w e l l i n g s u l i l i / i n g cen i r a l 
hea t ing , g e n e i a l l y o i l - h r e d . A n o t h e r 29 per
cent use d i rec t hea t ing , whic h makes D e n 
m a r k the w o r l d s h ighes i |)ei capi ta user o l 
d i s t r i c t h e a t i n g systems. These systems, 
u t i l i zed i n subdiv is ions as wel l as in u r b a n 
areas, cat i y water by u n d e r g r o u i u l p ipes to 
i n d i v i d u a l d w e l l i n g s to su i )p ly domestic hot 
wa ie r a n d r a d i a t o r systems. O n e - t h i r d o l 
D e n m a r k ' s d i s t r i c t h e a t i n g systems ope ia ic 
on waste heat f r o m electr ic p o w e r p lan ts : 
m a j o r e f f o r t s are c u r r e n t i v nuclei wa\ to i n -
( I c .ise such cogene ra t ion o f e lec t r i c i t \ a n d 
heat—an ene rg \ -conse i " \ ing measure that is 
st i l l i n its i n l a n c \ i n the U n i u d Slates. 

O f the a p p r o x i m a t e l y t w o m i l l i o n d w e l l i n g s 
i n D e n m a r k , abou t 6 0 pe rce iu are s ingle- o r 
i w o - f a m i l y houses, w i t h the average size o f a 
d w e l l i n g b e i n g a b o i u 1345 sc| f t . Because 
D e n m a r k is o idy sparsely fo re s t ed , the t r a 
d i t i o n a l b u i l d i n g ma te r i a l has been b r i c k . 
Cavi ty walls came i n t o use a r o u n d the t u r n o f 
this c e n t n r \ . m a i i d y t o save b r i c k , a l t h o u g h it 
d i d not become c o m m o n pract ice to h l l the 
cavity w i t h i n s i d a t i n g m a u i i a l u n t i l t he 
1950s, w h e n the Dan i sh g o v e r n m e n t began 
f o r m u l a t i n g i n s u l a t i o n rec |u i rements f o r new 
c o n s t r u c t i o n . I he latest o f these g o v e r m n e n t 
b u i l d i n g r eg ida i i ons , B R 77, w h i c h was 
enacted i n 1977 a n d went i n t o e f f e c t i n Feb
r u a r y 1979, represents an a p p r o x i m a t e d o u 
b l i n g o \ e i the p r ev ious rec |u i remenis o f 
1972, w i t h spec ihed R - f a c i o i s o f 14 l o r 
heavy-wal l c o n s t r u c t i o n , 19 f o r l i g h t - w a l l con
s t r u c t i o n , 29 f o r c e i l i n g and r o o f , 19 f o r 
f loors ove r basement o r g r o u n d , a n d 2 l o r 
w i n d o w s . 

T h e new b u i l d i n g r egu la t ions at e o n l y part 
o f an overa l l go\ c-r innem energy p l an whic h 
calls f o r a reduc t i o n i n the g r o w t h o f ene rgy 
c o n s u m p t i o n , a n d f o r the d e v e l o p m e n t o f al
t e rna t ive resources. T h e la rge space-heal ing 
sector is r e ce iv ing special a t t en l i c jn , w i t h the 
g o v e r n m e m a i m i n g to h o l d enet gy c o n s u m p 
t i o n f o r space h e a t i n g i n the year 1995 t o the 
same level as i n 1975—a r e d u c t i o n of O v e r 30 
percent as c o m p a r e d w i t h prc)jections based 
on t r a d i t i o n a l t rends . 

T h e Danish M i n i s t r \ o f ( .onnnerc e is spon
s o r i n g an ene rgy research a n d d e v e l o p m e m 
p r o g r a m w h i c h inc ludes the p r o m o t i o n ol 
enei gy savings in b u i l d i n g s , as we l l as the test
i n g o f active solar c o m p o n e n t s a n d svsienis 

a n d the deve lopment of renewable e n e r g y 
sources such as g e o t h e r m a l a n d w i n d ene rgy . 
Fhe g o v e r m n e n t is f u r t h e r e n c o u r a g i n g c o n 

servat ion b> o l l e r i n g subsidies and tax i ncen -
i i \ e s f o r a l l sons o f enc r ^ \ - s . i \ i i i ^ me asures 
in new a n d c x i s i i n g bu i l d ings . FnergN con 
sul tants . rc( l i m e d f r o m ihc c i iK inec i i i i g a n d 
b u i l d i n g | ) iolessions a n d In < used by the gov
e r n m e n t a l ter c o m p l e t i o n o f . i sjjecial cour.se, 
p i o v i d e r e c j i i i i e d con.si ihat ion services to 
those wish ing to ( | ua l i fy f o r cer ta in of these 
subsidies. 

L o w energy houses: Hjortekaer 
I n a research and d e v e l o p m e m p i o j e c t spon-
s o u d b \ t he Danish M i n i s i i v o f C o m m e r c e 
u n d e i the d i r ec t ion o f the I l i e i i i i a l Insu la 
t i o n I .aboraioiN o f the Techn ica l U i i i v e i s i t v 
of f ) e n i i i a i k . six j j i o t o t x p c "low e n e i g \ 
houses" were cons t ruc ted i n 197H i n subu r 
ban Ujor tek . ic r outs ide o l ( :o | )c 'nhagen. Fat h 
house xsas b i i i l i b\ a pr iva te clevelopmc i n 
g i o i i p . w h o .issmned fiscal r<-spoiisibili ty l o r 
its o w n p i o j e c i , w i t h . i d d i t i o i i a l l i n u l i n g p r o 
v ided i h i o u g h ; i go \e rmnc-nI g r a i n . 

T h e put pose o l the H j o r t e k a e i projec t was 
t o d e m o n s i i a i e that it is possible to b u i l d a 
s i n g l e - h i m i b m o d e l house o l . iboii t 1.300 sc| f t 
whose ene rg \ re ( |u i rements tor space heat
i n g , v e n t i l a t i o n , a n d h o i w.iic i were . i b o u l 
5 0 0 k W h per vear—less t h a n a i h i i d o f the 
e iK i gA c o n s m n p i i o n of b u i l d i n g s c o i d o r m i n g 
to B R 77. I ne I g\ use i n these houses is b e i n g 
m o n i t o n d d i n i n g t w o hea t ing seasons, to 
e n d in s | ) r ing o f 1980: i l i e \ .iie sci i lcd l i o i n 
pub l ic access, a n d habi ta t ion o f the b u i l d i n g s 
is b e i n g s in iu la ted w hile- de ta i led me as-
u r e m e i i i s .u e taken, f he houses w i l l la ter be 
sold , w i t h m o n i t o r i n g to e o m i i m e u n d e r con 
d i t i o n s o l actual h u m a n hab i t a i i on . 

T h e low energy c o n s u m p t i o n of the houses 
is achieved i l i r o u g h a c o m b i n a t i o n o l le e h n i -
( . i l sol III ions, i IK h i d i n g su pet - insu la t ion , l i g h l 
c o n s t r u c t i o n , i n s u l a t i n g s l m i t e i s . solar heat , 
heat p u m p s w i t h g i o u n d heat e x c h a n g e 
pipes, thc i n i i i l s toiage mass in the b u i l d i n g 
c o n s t r u c t i o n , c o m r o l l e d f resh-a i r i n j e c t i o n 
systems w i t h r ecupe ra t ion of waste heal f r o m 
exhaust a i r . and u t i l i / a i i o n o l the heat e m i t 
ted b \ pel sons, l i g h t i n g , a n d appl iances , as 
we l l as solai heat gain t h r o u g h the w i n d o w s . 

' L o w E n e r g y 1979' at Skive 
A t an exh ib i t in i h e c i i \ o l Ski\e in Sep tember 
1979, the public was able to t o u r a to ta l o l .'».3 
low-encMgv dwel l ings , i n c l u d i n g 34 apar t 
men t un i t s . 9 s i n g l e - f a m i b houses, 9 iden t i ca l 
l i n k e d houses, and I le-modeled o l d e r house. 
T h e result c)| a c o m p e t i t i o n sponso ied l ) \ t he 
e i t \ . m d eouiitv o f Skive, in co l l abora t ion w i t h 
Byggec e n t i inn (a b u i l d i n g i n d u s i i \ i n s t i l u i e ) 

be 

1 The nimrtment building 
shoivn u (Ls f)art of "Low Energy 
1979" at Skix'e, Denmark. 'I'he 
cityicide exhibit provided a tour 
of energy-cou.seti'ing dieellings 
of all kinds. Brick cax'ity -walls 
are 16 in. thick with 4 in. of 
mineral wool insulation. The 
heating system is solar hot luater 
(1377 sq f t of collectors), water-
to-zvater heat /nnnfis. air-ta-air 
heal recdvt'iy, and district heat
ing back-u/j. Architect: Bffrge 
Kjaer. 

2 Loiv Energy House C: The 
Hjortekaer fnoject was designed 
to demonstrate that it is jinssible 
to build a single-family model 
house of abnut 1300 sq f t xohose 
energy requirements for space 
heating, x'entilatinn. and hot 
water were about 5000 kWh per 
year. House C uses heavy insula
tion and triple glazing. The hi nt
ing system, consisting of plastic 
tubes in the concrete floor, is 
supplied by a combination of 
solar ami electric heat. A rchitect: 
Vihe-Hansen & Lomborg Ltd. 

3 Sambo Low Energy House i\ 
also located in Skive. The heavy 
part of the house uses a 75% -in. 
brick cavity wall insulated with 5 
in. of mineral wool. The light 
construction utilizes prefabri
cated load-bearing buddino 
material consisting of * >-in. u^a-
terproof plyxeood and %-in. tem
pered hardboard inner mem
brane sandxi'iched around a core 
of glass fiber thai is cut into 
blocks and stacked xi'ith the fiber 
perpendicular to the membranes. 
Insulation can bex'aried to R 40. 
Architect: Erik Berg. 

4 Roslev Houses, Inc.. is a 
manufacturer of prefabricated 
building systems xvho supplies 
turnkey housing projects ranging 
from a single house to a xvhole 
toxvn. The roxo-home version 
shoim here. 140 sqft of solar col
lector is built into the south-

facing roof surface on each 
dxcelling. The heating system is a 
combinatnin of solar and district 
heating. Desigiwr: Roslev 
Houses Inc. 

K a t h y Coss is a f ree- lance 
w r i t e r and e d i t o r , specializ
i n g in scienti l ic subjects. Per 
•Madsen is an eng ineer , b o r n 
a n d edneated in D e n m a r k , 
w h o is w o r k i n g i n solar 
p r o d u c t d e v e l o p m e n t a n d 
m a n u f a c t u r i n g in C a l i f o r n i a . 
Fhey are m a r r i e d a n d live i n 
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a n d a n u m b e r o f research o rgan iza t i ons , the 
event was the second o f its k i n d i n Skive , a n d 
was a c c o m p a n i e d by a s u p p l e m e n t a r y exh ib i t 
o f ene rgy- sav ing b u i l d i n g c o m p o n e n t s , mate 
r ia ls , a n d e q u i p m e n t . T h e p a r t i c i p a t i n g 
con t rac to r /des ign grcmps were r e q u i r e d to 
h o l d the e n e r g y c o n s u m p t i o n o f the houses t o 
w i t h i n 6 0 percent o f the m a x i m u m p e r m i t t e d 
by BR 77. a i u l the use o f o i l l o r h e a t i n g w.is 
d i s c o u i a ^ e d . I he b u i l d i n g s , i n l e ^ r a t e d i iUo a 
subd iv i s ion in Skive, were to be sold o r r e n t e d 
a f t e r t he e x h i b i t . A l t h o u g h ihey u t i l i ze the 
same k i n d s o f ene rgy systems as those at 
H j o r i e k a e r , the b u i l d i n g s at Skive represent a 
w i d e r r ange o f des ign choices. 
Roslev H o u s e s , I n c . : A maun fac t u r e r o f p re 
f a b r i c a t e d b u i l d i n g systems suppl ies t u r n k e y 
h o u s i n g p io j ec t s r a n g i n g f r o m a single hou.se 
to a w h o l e t o w n ; it also has c o m m i n i i t y a n d 
r e g i o n a l p l a n n i n g capabi l i t ies . I he n ine 
s ingle- level Roslev houses are a r r a n g e d i n a 
row-house l a y o i u , a t t a t h e d by the ca rpor t s . 
T h e e x t e r i o r walls a re o f b r i ck veneer an
c h o r e d t o a l o a d - b e a r i n g back wa l l w i t h a 
2 ' /2 - in . ven t i l a t ed ( a \ i i \ . I he h i g h h insu la ted 
back wa l l is c o n s t r u c t e d o f special ro( k -wno l 
ins ida ted studs covered on bo th sides u i d i 
c h i p b o a r d , a n d the (()mi)lc ie wall is insul .Ued 
w i t l i a to ta l o f 8 i n . of m i n e r a l woo l (R-29) . 
Fhe f l o o r is 4 - i n . concre te slab on an insulat

i n g layer of 2 i n . of h a r d m i n e r a l - w o o l bans 
a n d 10 i n . o f loose slag c l inke r s ( R - 2 3 - 2 6 ) . A l l 
w i n d o w s are t r i p l e glazed (R-3) . ( e i l ings a re 
insu la ted w i t h 12 i n . of m i n e r a l w o o l (R-40) 
a n d the r o o f is covere t l w i th c o r r u g a t e d f i be r 
shingles a n d pile l i ed 1.) ( I C K K C S l o w . u d s i l i e 
n o r t h a n d 56 degrees (ecjual to l a t i tude) l o -
wa ids the sou th , w i t h 140 sc| f t of solar collec
tors bu i l t i n t o the s o i n h - f a c i n g r o o f surface 
T h e h e a t i n g system is a c o m b i n a t i o n o l solar 
a n d distric t hea t ing . Fhe c o n t r o l l e d f r e sh -a i r 
i n j e c t i o n system is ec ju ipped w i t h a re
c u p e r a t o r w h i c h t r ans f e r s 76 p e r c e m of the 
heat f r o m the exhaust a i r l o the f r e s h in i . i ke 
a i r . I n c o n q j a r i s o n w i t h c o n s l n u l i o n con 
f o r m i n g to B R 77. these low-energy ve is ions 
ot i l i c Rosle\ homes realize a net e n e r g \ s,i\ 
i n g o l . ibout 43 pe rcen t . 

C o n c l u s i o n : D e n m a r k s c o n t i n u e d prospc i i i \ 
hangs l ) \ the s lender t h r e a d of ene rgy con 
serva t ion . Fhe Dan i sh g o v e r n m e n t , as wel l as 
the p r i v a t e sector, ea r ly r ecogn ized the 
u rgency of the s i tua t ion a n d is we l l o n the 
way t o w a r d i m p l e m e n t i n g s o p h i s i u . l u i l 
measures to i n q ) r o v e the energy e f f i c i e n t \ o l 
b u i l d i n g s . Besides the obv ious use of pass i \« 
des ign e lements—heavy walls f o r i h e r n i a l 
mass, the o r i e n t a t i o n of i l i e bu i l d ings i i l o i i ^ 
an east-west axis, the m i n i m a l use o f glass o n 
al l bu t t he south s ides—Dennta rk s e x p e r i 
men ta l l ow-ene rgy houses demons t ra te the 
i m p o r t a n c e o f l i g h t c o n s t r u c t i o n , a d d e d insu
l a t i on , a n d s tate-of- the-ar t energy systems 
whose present re la t ive costliness w i l l be m o r e 
t h a n o f f se t by the resu l tan i ene rg \ savings in 
the years to come. • 
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l i a i u c s energv l esou ices o r . m o r e accu-
ra te lv . her lack of i h e m . place her in a r . i i h e r 
p i ecar ious p o s i t i o n . 1 he n a t i o n depends u p o n 
i m p o r t e d e n e i g y f o r 70 pe icen t of its ene rgy 
needs. I he F rench { êt t he i r o i l I r o n i O P E C 
a n d I heir coal f r o m Po land , the U.S.. a n d de-
vc l o p i n g c o u n t r i e s i n Asia a n d L a t i n A m e r 
ica. A l t h o u g h Pl ane c s Energv Polic v a ims t o 
c 111 its i m p o r t e d e n e i g y f i g u r e I<J (10 percent 
by 1983, it is c lear that o t h e r measures must 
be t a k e n . T h e n e a r - t e r m answer is nuc lea r 
c iic i gy. 

France's ohjeciivc- is to p r o d u c e m o r e than 
half its e lect r ic i iv a n d 20 percen t of its to ta l 
ene rgy l ec ju i r emen t s w i t h nuclear energv 
w i t h i n ten years. T h i s p r o g r a m is t h e largest 
nuclear energy pro jec t i n the w o r l d . Ins tead 
of l ) u y i n g e n r i c h e d u r a n i u m f r o m the U.S. o r 
the Soviet L ' n i o n , the F rench a re a t t e m p t i n g 
lo p r o d u c e it themselves. 

T h e French g o v e r n m e n t has great plans 
f o r solar ene rgy , bu t not i n the i n u n e d i a t e 
f u t u r e . I t is h o p e d that 5 pe rcen t o f the 
ene rgy supply by the year 2 0 0 0 w i l l be solar. 
.As modest as the goal sounds , over S I 0 0 m i l 
l i o n has been spent by the F rench i n the last 
I wo years o n solar research a n d d e v e l o p m e n t . 

I he g o v e r n m e n t is c o n d u c t i n g a c o m p e t i t i o n 
l o r the design of solar houses, w i t h the objec-
livc- of 5000 un i t s in t h ree years. I t is expec ted 
that w i t h i n the next 10 years near ly 200 ,000 
solar water heaters w i l l be ins ta l l ed ; F iance 
now allows h o m e o w n e r s a S230 g r a n t to -
w.ncls the cost of i n s t a l l i n g t h e m . 

Prance is also c u r r e n t l y the second largest 
( . i t te i the U.S.) m a n u f a c t u r e r of s i l icon 
pho tovol ta ic cells. E x p e r i m e n t s w i t h p h o t o -
vcjltaic gene ra to r s i n t h e ear ly 1960s p r o 
d u c e d a 100-watt e x | ) e r i m e n i a l p h o i o v o l t a i c 
genera to r at La 1 u r b i e i n S o u t h e r n France. 
As m u c h as 90 percent of France's p l i o i o v o l -
laic o u t p u i is e x p o r t e d . O v e r 100 French 
genera tors have been cons t ruc lec l i n the 

I b i r d W c j r i d . 
Recent inteivievss in France—one w i t h a 

p ionee r in the area of solar-heated b u i l d i n g s , 
one w i t h a y o u n g team of des igners—reveal 
some o f the m o r e p r o m i s i n g accompl i sh
ments i n energy-conscious a r ch i t e c tu r e now 
e m e r g i n g w i t h F rench g o v e r n m e n t s u p p o r t . 

F i o m his o f f i c e o n the ou t sk i r t s of Paris, 
archi tect Jacques M i c h e l ma in t a in s contact 
w i t h n u m e i o u s solar e n e r g y b u i l d i n g pro jec ts 
i n France, i n I t a l y , a n d as f a r away as 
.Moni i ea l a n d Baja C a l i f o r n i a . A n associate of 
Le Corbus i e r b e f o r e e a r n i n g his M . A r c h . at 
H a r v a r d i n 1958, M i c h e l was impres.setl by 
the potent ia ls of energy-conscious design 
whi le w o r k i n g o n projec ts i n C h a n d i g a r h a n d 
A h i n e d a b a d . I n 190(3. he began w o r k i n g w i t h 
physicist Felix F r o m be, o f the Cen t r e Na-
t iona le de la Recherche Sc ien t i f i ( | ue , o n de
ve lopmen t o f the I r o m b e - M i c h e l co l lec tor 
wa l l . ( A f t e r r e f e r r i n g to the system by its dua l 
name, M i c h e l h imsel f lapses i n t o the m o r e 
f a m i l i a r t e r m " 1 l o i n h e wa l l . " ) 

Most of Michel ' s pr . ic i ice involves the- . i p -
p l i c a i i o n of ever m o r e r e f i n e d col lec tor wa l l 
s \ s u ins. A t the la t i tudes of France, he po in t s 
o i i i . ve i t i ca l col lectors are almost as e i l ic ic ni 
cfui i n g I he hea t ing season as canted ones a n d 
of f e r great advantages i n s t ruc tu ra l simplic iiv 
a n d c o m p a t i b i l i t y w i th i n i e r i o r r e q i i i i einc i i l s . 
I n most o l his n u m e r o u s hcmses, co l l ec io r 
walls are c o m b i n e d wi th w i n d o w s in the soul h 
w a l l , wh i l e m o r e sol id n o r t h wal l recalls local 
t r ad i l i cms (as i n houses at O d e i l l o , oppos i t e ) . 

M i c h e l poin ts out the | ) a r t i cu la r su i tab i l i iv 
of co l lec tor walls f o r larger-scaled b u i l d i n g s 
w i t h o u t precise hea t ing demands . A t the- new 
technical school at Beziers, a sunny loca t ion 
in t he f a r south o f Fiance , M i c h e l has de 
s igned 11 w o r k s h o p s t ructures ( shown here) 
w i t h 1()00 S(j i n of co l lec tor wal l s e rv ing a l l 
h e a t i n g needs f or a total f l o o r area of 4 0 0 0 sc| 
m . I n this classic vers ion of the T r o m b e w a l l , 
a i r is heated in a n a r r o w ver t ica l gap betwee n 
d a r k - p a i n t e d concre te b lock wa l l a n d an 
o u t e r layer o f s l i d i n g sash. 

For the hea t ing of a g y m n a s i u m at St.-
Peray, in Eastern France, M i c h e l has ins t a l l ed 
a m o r e sophist icated vers ion o f the F r o m b e 
wal l (pa ten ted by M i c h e l - D i a m a n t - D u r a f o u r ) 
des igned to m i n i m i z e loss o f s tored heat by 
t r ansmiss ion back ou t t h r o u g h the glass sk in . 
H e r e , i n c o m i n g sun l igh t strikes a h o n 
e y c o m b e d w all o f black, cxpanded-aggrega te 
concre te , w h i c h is backed u p by a storage wa l l 
( j f m o r e massive concrete . A c u r r e n t o f a i r 
rises by convec t ion beiwec i i this i n n e r layer 
a n d an i n t e r i o r b a f f l e to heat the g y m itself . 
U s i n g s t r ic t ly the solar source, the t e m p e r a 
t u r e ins ide the g y m is m a i n t a i n e d at a 
m i n i m u m o f 12 C except f o r an es t imated 10 
days pel w in t e r , w h e n it may f a l l to 9 C — 
w h e n the outs ide t e m p e r a t u r e is —6 C. 

O n e of .Michel's innovat ive cu r r en t pro jec ts 
is a w i n d o w - w a l l system now b e i n g des igned 
l o i a r e i r o f i t ins ta l la t ion on 450 sq m o f 
fagade on b u i l d i n g s of the M i l a n Fair . Fenia-
tive plans call f o r ins ta l la t ion of th ree- layer 
glass sandwich panels. U s i n g the ou te r layer 
of glass a n d the v o i d beh ind it p r i m a r i l y f o r 
i n su l a t i on , he plans a c o m b i n a t i o n of re f lec
tive (ca tad iopt r ic ) plastic sheet a n d f l u i d in 
the i n n e r v o i d . T h e faceletf plastic w i l l be a l 
most tota l ly ref lec t ive w h e n d r y , a lmost c o m 
plete ly t ransparen t w h e n f l u i d f i l l s its cavi ty . 
T h u s i n j ec t i on o r w i thd raw al o f fluid can con 
t r o l t ransmiss ion of s n i i i i g h i . B a c k i n g the 
panel assembly w i t h a da rk , absorpt ive sur
face can conver t it f r o m a w i n d o w to a solar 
co l lec tor , s imi lar ly con t ro l l ab le w i t h fluid. 
T h e po ten t i a l o f such a device f o r mass-
j j i o d u c e d windc iw-wal l systems is obv ious . 

  

   

  

 

   

       

  

WORKSHOP WALL-SCHEMATIC SECTION 

Glazed south walls ofworkshajis 
at Beziers (abox'e) by architect 
Jacques Miciwl conceal concrete 
collector loalls pierced by vents 
and windows. Collectorsurln< , \ 
are painted red or blue, almost as 
efficient as black. More complex 
jt'all now under construction in 
Gym at St.-Peray (section below) 
has more storage capacity, re
duced reradiation loss. 

  

GYMNASIUM WALL-SCHEMATIC SECTION 
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Three attached houses at Odeillo 
in southern France, by architect 
Jacques Michel, hax>e vernacular 
form, closed north fronts (photo 
left), and arrays of vnndows and 
Trombe walls to the south (draw
ing below). Completed in 1974 
(onefor Felix Trombe), they have 
yielded fuel savings of 60-70 
percent compared to coni'mtKnud 
houses. 

M i c h e l looks f o r w a r d t o the indus t r i a l i za 
t i o n o f co l lec tor wal l sxsteins, u s ing licensed 
m a n u f a c t u r e r s . Mass p r o c l u e i i o n . he hopes, 
w i l l f inance the tes t ing recp i i red l o make such 
walls acceptable f o r w i d e s p r e a d use. H e is 
pa r t i cu l a r l y c o n c e r n e d about answer ing the 
doub t s of i n su rance a n d b u i l d i n g code au-
t h o i i i i e s r e g a r d i n g p e r f o r m a n c e o f as
semblages u n d e r u n u s u a l t h e r m a l stress. 
W i i h c i u i s t andards that such au thor i t i e s can 
d e p e n d u p o n , says M i c h e l , t he m a r k e t f o r co l 
lector walls w i l l r e m a i n l i m i t e d . 

At the very b e g i n n i n g o f t he i r pract ice i n 
Paris, the y o u n g i n l e r n a t i o n a l team of 
B . i c / k o , J a n n , J o r d a n , I apon ie r , a n d 
Zakrzewski has t aken one of the l o u r to|) 
pr izes i n the " H O T 5" res iden t ia l design 
e o m p e i i i i d i i , he ld i n 1979 by the French 
Min i s i iA o f K n \ i r o n m e n i . T h e i r proposa l is 
based on a d u p l e x d w e l l i n g un i t that can be 
l i n e d u p i n r o w s a n d / o r s tacked i n f o u r - s t o r y 
s t ruc tures to meet u r b a n o r s u b u r b a n p l a n 
n i n g needs. I ts c o m b i n a t i o n of a se)uth-facing 
greenhouse w i t h a cen t ra l iwo-s torx vo id a n d 
massive t h e r m a l s torage walls is es t imated to 
r educe d e m a n d on the c o n v e n t i o n a l hea l i ng 
system ( o i l - o r gas - f i red) by 4 0 - 5 0 pe icen t ; 
r o o f - i u o u n i e d scalar co l l ec to i s w o u l d piovide-
77 percent o f w a t e r - h e a t i n g d e m a n d . In t e 
r i o r spaces s u r r o u n d i n g i h e t h e r m a l core 
c o u l d be la id ou t i n a var ie ty of wa\ s. Show i n g 
a r a r e c o m b i n a t i o n o f s imp l i c i t y a n d sophist i 
ca t ion , the i r design was said in the j u r y l e p o r i 
to "demons t ra t e that it is possible to reconcile 
a rch i tec tu re of q u a l i i \ w i t h t h e r m a l p ieo( ( u 
pa l ions . " I J o l i n M o r r i s D i x o n J 

Winner in a 1979 residential de
sign competition sponsored by the 
French government, a multifam-
ily housing scheme by Baczko, 
Jann, Jordan, Taponier, and 
Zakrzewski (tight) LS based on a 
prototype duplex unit. Energy-
saving performance is based on a 
two-story, north-south core, 
hounded by concrete-block ivalls 
with rock-JiUed cavities. During 
the heating •reason, heat from a 
south-facing gieenhouse is trans
ferred to these wall masses, which 
also recapture heat f rom piping, 
I ' e n t s , and chimney passing 
through them; at night, roll-
down screens isolate the green
house from the interior. In sum
mer, greenhouse is shculed by 
overhangs and greenery on trel
lises; through ventilation and 
chimney ejfect in tall core, along 
u ith thermal inertia of its flank
ing masses, help keep the unit 
comjortably cool. 
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G o v e r n m e n t a l incent ives Wishingtorfs 
commitment 

C5 
00 

Senator J o h n H . C h a f e e 

F e d e r a l energy measures 
have tended more to con
servation than deve lop ing 
alternate energy sources; 
but they have coordinated 
publ i c bu i ld ing , tax regu
lations, a n d l e n d i n g po l 
ic ies in the effort . 

Senator J o h n H . C h a f e e 
(Repub l i can , R h o d e Is
l a n d ) is a m e m b e r o f the 
Finance C o m m i t t e e . T h e 
Senator w o u l d l ike to 
acknowledge researcher 
P h i l l i p W . Sawyer f o r his 
c o n t r i b u t i o n s to th is a r t i 
cle. 

A s archi tec ts d e v e l o p e n e r g y - e f f i c i e n t de
signs, the g o v e r n m e n t w i l l a p p i o a c h the 
e n e r g y crisis i n t h i ee ways: by c rea t ing ef fec
t ive p r o g r a m s , p r o v i d i n g f i nanc i a l inceiuives , 
a n d se t t ing a g o o d e x a m p l e . 

T h e F n e r g y Policy a n d Conserva t ion Ac t 
was s igned i n t o law i n Deceml>er 1975. I t was 
des igned t o h e l p states deve lop a n d d i rec t 
state e n e r g y conse rva t ion p r o g r a m s , a n d 
cal led f o r $ 5 0 m i l l i o n a yeai i n g i an t s f o r 
t h ree years, 1977-1979 . 1 he act r e q u i r e d 
t h e m to set s tandards f o r l i g h t i n g e f f i c i e n c y , 
restr ict the o p e n hour s o f jjublic b u i l d i n g s , 
a n d set i n s u l a t i o n rec ju i rements . Federal 
agencies were rec iu i red to deve lop ten-year 
p r o g r a m s a l o n g the same guidel ines . 

T h e F n e r g y C o n s e r v a t i o n a n d P r o d u c t i o n 
A c t , s igned i n A u g u s t 1976, calls f o r enact
ment o f b u i l d i n g pei f o r m a n c e s tandards, 
stale-level i n f o r m a t i o n p r o g r a m s f o r home-
ow i u rs, a S 2 0 0 - m i l l i o n g ran t p r o g r a m to a id 
l o w - i n c o m e people i n wea the r i z ing the i r 
homes , a n d a $20()-mil l ic)n d e m o n s t r a t i o n 
p r o g r a m to educate h o m e o w n e r s about the 
benel i ts a n d technicjues o f energy conserva
t i o n p r o g r a m s . T h e Ac t author izes $105 m i l 
l i o n to be a l located to stales wh ich have edu 
ca t ion p r o g r a m s , fos ter energy audi ts , a n d 
c o o r d i n a t e local , state, a n d f ederal p r o g r a m s . 
T h e Ac t also calls f o r f e d e r a l energy s tand
a rds w h i c h the D e p a r t m e n t o f Fne rgy a m i 
D e p a r t m e n t o f H o u s i n g a n d U r b a n De
v e l o p m e n t have been w o r k i n g to deve lop . 

f h e F n e r g y T a x A c t . s igned i n t o law in 
N o v e m b e r 1978, encourages homeowners to 
ins ta l l ene rgy-sav ing i tems i n the i r homes by 
o f f e r i n g a 15 percent tax credi t u p to $300. 

I he Aci also p rov ides f o r i i u o m e tax credi ts 
o f u p t o S2200 f o r ins ta l la t ion of solar a n d 
g e o t h e r m a l energy devices and increases by 
10 percen t the inves tment lax c red i t f o r 
businesses w h i c h purchase this e ( | u ipmen t . 

f h e N a t i o n a l Fne rgy Conserva t ion Ac t is 
the mcKst c o m p r e h e n s i v e law p r o m o t i n g con
servat ion thus f a r . I t increases f u n d i n g f o r 
l o w - i n c o m e wea the r i za i i on p i o g r a m s . a n d 
requ i res u t i l i t y compan ies to o f f e r energy 
audi t s to consumers a n d to advise t h e m o f 
loans l o r energy-sav ing devices. It au thor izes 
$ 1 0 0 m i l l i o n f o r solar e q u i p m e n t in federa l 
b u i l d i n g s a n d S9H m i l l i o n over th ree years to 
purchase pho tovo l t a i c devices f o r t h e m . I t 
recjuires e x i s t i n g f e d e r a l bu i l d ings to r e t roh t 
a percentage of t h e i r total space f o r 
m a x i m u m el l u iene y a n d recjuires new b u i l d 

ings to be des igned to m i n i m i z e l i fe -cycle 
ene rgy costs. 

Congress passed legis la t ion c i e a t i n g a solar 
bank to p r o v i d e subsidies f o r b e l o w - m a r k e t 
loans f o r pu rchase a n d ins ta l la t ion o f solar 
devices. T h e consumers ' savings c o u l d be 
s i g n i i i c a i u . A n d by e n c o u r a g i n g c o n s u m e r 
d e m a n d , the solar b a n k is expec t ed t o s t i m u 
late g r o w t h o f the solar i n d u s t r y . 

D e - r e g u l a t i o n 
I here is one f a c t o r w h i c h a lone may i n d u c e 
m o t e ene rgy savings than any g o v e i n m e m 
p i o g r a m : the p r i c e o f o i l . Since 1973, the 
p i ice o f o i l has been subject to con t ro l s . W h i l e 
w e l l - i n t e n t i o n e d , a r t i f i c i a l l y low prices en
c o u r a g e d c o n s u m p t i o n and d i scouraged con
se rva t ion . A l t e r n a t e sources o f e n e r g y r e 
m a i n e d u n c o m p e t i t i v e . A n d U.S. compan ies 
were less i n c l i n e d to l ook f o r new o i l suppl ies . 

I n J u n e 1979. we took a s ign i f ican t step: 
d e c o n t r o l o f o i l pr ices, w i t h con t ro l s to be 
phased out u n t i l e l i m i n a t e d in Oc tobe r 1981 . 
Congress also has agreed to phase o u t p r ice 
c o n t r o l s o n n a t u r a l gas by 1985. 

O i l p r i ce d e c o n t r o l w i l l result i n domest ic 
o i l cos t ing m a n y t imes what it d i d p rev ious ly . 
I n o r d e r to r ed i r ec t some o f t h e revenues , 
C>)ngress passed a " w i n d f a l l p r o f i t s tax." A 
p o r t i o n o f the p r i ce increase w i l l be col lec ted 
by the g o v e r n m e n t a n d used f o r purposes 
such as d e v e l o p m e n t o f a l te rna te ene rgy 
sources. Revenues w i l l also be used to f u n d a 
near d o u b l i n g o f the ex i s t i ng c i e d i t f o r 
h o m e o w n e r s w h o m a k e use o f solar a n d 
o the r r enewable resources, r a i s ing the 
m a x i m u m f r o m $ 2 2 0 0 to $4000 . The 10 per 
cent ene rgy inves tmen t tax c red i t f o r business 
owner s w i l l be increased t o 15 percen t . 

I h o u g h these e l l o i is are w o r t h w h i l e , I per
sonally believe that a greater p o r t i o n of the 
revenues s h o u l d be ded ica ted to deve lop
ment o f a l t e rna te sources a n d conse rva t ion . 

T h e b o t t o m l i n e 
I he statistics so f a r reveal that A m e r i c a n 

ene rgy c o n s u m j ) t i o n . i f not t u m b l i n g , is at 
least d r o p p i n g s l igh t ly despi te some p o p u l a 
t i o n g r o w t h . A m e r i c a n s used 10.302.93 t r i l -
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l i o n B t u i n t h e i r homes i n 1973. 10.283.31 
M i l l i o n i n 1977. Fhe c o m m e r c i a l sector used 
S()H3.1 I t r i l l i o n B t u i n 1973. 7972.94 i n 1977. 
A c c o i d i u K lo statistics p r o v i d e d by the In t e r 
na l Revenue Service , since 1977 a p p r o x i 
mately 214 ,000 h o u s i n g u n i t s have been af
fec ted by the g o v e r n m e n t ' s l ow- income 
wea the r i za t i on p r o g r a m . A n d , a c x o r d i n g to 
IRS, o f the 8 9 m i l l i o n tax r e tu rn s f i l e d f o r 
1978. 5.84 m i l l i o n d e m o n s t r a t e some f o r m o f 
s t r u c t u r a l change to the h o m e i n accordance 
w i t h the E n e r g y T a x Act ' s provis ions . O f 
those, o n l y 70 .000 i e f f e c t changes w i t h re
g a r d to r enewab le ene rgy sources (s«)lar a n d 
w i n d ) . Fhe I R S does not yet h a \ f a i i \ n i c .n i -
i n g f u l statistics o n c o m m e r c i a l use o f the 
energy i n x e s i i n c n t lax c r e d i t . 

C o n s e r v e by e x a m p l e 
N i m i e r o t i s l e d e i a l p r o g r a m s have been de
vised to I educe e n e r g y c o n s u m e d by the f e d 
e ra l g o v e r n m e n i . Fhe Federa l Energy .Man
agement P r o g r a m , s i . n t ed in 1973. sought to 
r educe p r o j e c t e d f e d e r a l ene rgy use by l ive 
|)< K c t i t , an(f t he G e n e r a l Services A d m i n i s 
t r a t i o n devised gu ide l ines f o i federa l O I F K C 
b u i l d i n g s . .Since I97( ) . I H l ) has l u l pe t l i n 
stall solar h e a l i n g svsiems in a p p i o x i m a t e l y 
23 .000 a p a r t m e n t s a n d houses at a cost of S2(i 
m i l l i o n . Fhe d e p a r t m e n t also has deve loped 
its M i n i i m n n l*erf ormane c Standards f o i 
f e d e r a l l y f u n c f e d h o u s i n g a t i d | )ubl i shed a 
host o f fact sheets f o r cons inners . Its Solar 
H e a l i n g and G o o l i n g I n f o r m a t i o n ( i i ue i ( a n 
be l e ached by t e l e p h o n e t o l l f ree. 

Incent ives 
Fhe f e d e i al g o v e r i n n e n i can d o a great deal 
to i n f l u e n t e energy-<oust ions design t h r o u g h 
lax incent ives a n d d i r ec t subsidies. Fhe 
F .nergv 1 ax Ac t r e p i c s e n i s a step i n the r igh t 
d i r e c t i o n , bu t the relal iv(4v low level of re-
sl)oiise indicates that g j c a t i ' i incentives 
s h o u l d be sei iouslv ( o n s i d e i e d . I n a l i m e 
whe t i i n i t i a l costs are o f grea ter conce rn to 
b u i l d i n g o w n e r s t h a n l i le - (v<l ( (osls . 
s igni f icant incent ives are l e i j u i r e d to e i u o n r -
age inves tment . Fhe Rep«)r i o l the Na t iona l 
E n e r g y Project of the H a r v a r d Business 
S( hoo l a igues : " Fhe sp<'ed w i t h vvhich ret
r o f i t can de l i ve r subs ta iu ia l savings argues 
l o i a m u d i m o r e s l i m u l a t i v e public p ( ) l i ( \ . 
w i t h tax c i ed i t s u p to 50 p e i c e n i . Such a po l -
K \ w o u l d signal the inq )o r t ance of r e t r oh t 
a n d w o u l d e n c o u r a g e h o m e o w n e r s , en t r e 
p r eneu r s , a n d m a i n d a ( H i r e r s . It w o u l d make 
r e t r o f i t e c o n o m i c a l l y a t i r a c i i v e f o r ho ine -
o w i u I S. and not onlv a t t rac t ive but possible 
l o r o the i ^ 

A n o t h e r way t o e n c o u r a g e inves tment i n 
energy-saving i tems is l o accelerate deprecia
t i o n . T h e c u r r e n t laws al low w r i t e - o f f s o f 
mac h i n e r y over an average o f 11 years a n d 
b u i l d i n g s over 20 o r m o r e . A b i l l h a l v i n g 
these tintes w o u l d allow businesses to w i i i e 
o f f m a j o r changes to b u i l d i n g s in ten years 
a n d ins ta l l ene rgv- sav ing ec |u ipment sue h as 
solar h e a l i n g devices i n f i v e years. Fhe po in t 
of deprec ia t ion is to encourage busines.ses to 
replace o ld ecp i i pmen i a n d bu i ld ings wi th 
new. mote- e f f i c i e n t pieces. I t is an incen t ive 
that e n t r e p r e n e u r s u n d e r s t a n d wel l . 

Direct subsidies l o r w e a t h e r i z a t i o n a re 
called f o r to he lp tho.se w h o a i e most h u i t bv 
the r i s i n g p r ice o f ene rgy a n d least able to 
unde r t ake measures themselves: people w i t h 
low incomes. Fhe D e p a r t m e n t o f Energv a n d 
C o n n n u n i t y S e i \ i ( ( s A d m i n i s t i a t i on | ) ro-
grai i i s wh ich p r o v i d e w e a t h e r i z a t i o n assist
ance are vi ta l to the 14 m i l l i o n households 
w i t h incomes be low S9800. A h n o s i half O f a l l 
l ow- income househo lds are i n the Nor theas t 
and N o i th C e n t r a l reg ions , w here w in t e r s a re 
espcciall> severe. O f the a p p r o x i m a t e l y 10 
m i l l i o n l o w e r - i n c o m e homes , on ly 590.00(1. 
o r .5 pe rcen t , have been w e a t h e r i z e d . W i t h 
9.4 m i l l i o n houses to go, t h e r e is a clear need 
f o r a conce r t ed , aggressive e f f o r t . 

L e n d i n g pol ic ies 
Fhe f e d e i a l g o v e r i n n e m must also d o m o r e 
work w i t h e x i s t i n g i i r s t i i u i i o n s w h i c h gener 
ally have not e n c o u r a g e d conse rva t ion meas
ures. For e x a m p l e , r ev i s ion o f l e n d i n g 
policies of l ianks c o u l d encourage the . \ i n e i -
ican public to conserve ene rgy a iu l to c o n 
sider l i fe-cycle costs m o r e t h a n i n i t i a l costs. A 
stateinem conc ei i i i n g the enei gv ef fic iency of 
a pa r t i cu l a r b u i l d i n g , e i the r t h r o u g h a c o m 
prehensive l i s t i ng of n t i l i I \ (osts or I h t o u g h a 
l is t ing o f energy-sav ing devices i n the h o m e , 
might be ic 'c |uired i n a transac t i o n i n v o l v i n g a 
f inanc ia l i n s t i t u t i o n . It is reasonable l o as
sume that a b u i l d i n g that is ene rgy e l f i c i e m 
w o u l d conunanci a h i g h e r p r ice t h a n one 
which is less ene rgy e f f i c i e n t . 

By w o r k i n g closely w i t h banks , the f e d e r a l 
g o v e r n m e n t c o u l d he lp assuage the fears o f 
n o r m a l l y conserv iiivc l e n d i n g in s t i t u t ions . 
Some banks, f o r e x a m p l e , fear l e n d i n g 
money to people w h o want to buv homes that 
are hu i l l pa r t i a l ly u n d e i t ^ i o n n d . Sue l i h o i i u s 
can be e x i i e m e l y energv ef f i c i e n t , a n d yet be
cause the idea is new a n d the m a r k e t u n -
testeel. inanv hanks balk at f n i a n c i a l h.ic k i n g . 
T h e D e p a r t m e n t o f E n e r g y has w o r k e d to 
convince banks that such inves tments are-
wise, that nn(ler<ii o i l lie! home s can be b o t h 
at tract ive a n d eftieic n i . and tha i as a l e s u l l . 
they are b o u n d to increase i n va lue . 

Fhe g o v e r n m e n t s c o i u r i b u i i o n l o w i n n i n i ' 
the energy batt le must i n c l u d e s t r o n g incen
tives f o r conse rva t ion , research, a n d de
ve lopment of a l t e rn . i l e c ne igv soi i ices . and 
ene rgy-e f f i c i en t b u i l d i n g des ign a n d c o n 
s t ruc t ion . I n the l o n g t e r m , lesearch a n d e f f i 
cient design w i l l p r o d u c e the ene rgy sources 
and ene i gv-el l l c i en i b u i l d i n g s needed to 
make the U n i t e d States an ene rgy-
inde peiiclent c o u n t r y . 

I here is a great ene rgy f u t u r e i n solar 
power , synthet ic fue l s , a n d a l te rna te energv 
sources. But the harsh t r u t h o f the energy 
crisis is tha t , i n the 1980s, we are not l ike ly to 
ti i ici ,1 i n e a n i n g f u f rep lacement f o r o i l a n d 
n a i i n a l gas. Fhose new sources may be r e 
f i n e d i n the la t ter pa i l o f the dec ade . But w i t h 
g o v e r n m e n t incent ives a n d e n e r g y - e f l i c i e n i 
design, conserva t ion w i l l p r o v i d e the l ight at 
the end o f the i i n n i e l . • 

Pondering the dollar drain. 
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D O E ' s E n e r g y 
P e r f o r m a n c e Standards Sticks not carrots 

T h o m a s "Vonier 

R o u n d two of the crea
tion of D O E ' s B u i l d 
ing Energy P e r f o r m a n c e 
Standards is u n d e r w a y . 
What are they? H o w w i l l 
they affect the pract ice of 
architecture? W i l l they 
work? A top researcher 
with intimate unders tand
i n g o f their formula t ion 
has some answers . 

ar-
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T h o m a s V o n i e r is an a 
chitect a n d pres ident o f 
1 homas V o n i e r As 

sociates, I nc . , W a s h i n g t o n , 
D C . P r i o r l o es tab l i sh ing 
his o w n pract ice i n 1978, 
he served f o r t h ree years 
as d i r e c t o r o f ene rgy con 
servat ion p r o g r a m s w i t h 
the A I A Research C o r p o 
r a t i o n . H i s firm in tegra tes 
research w i t h archiiec l u r a l 
design ac t iv i ty a n d has 
consul ted f o r the past t w o 
years o n t h e d e v e l o p m e n t 
o f D O E ' s energy p e r f o r m 
ance s tandards . V o n i e r 
also serves as a p r o g r a m 
d i r e c t o r f o r the Associa
t i o n o f Col leg ia te Schools 
o f A r c h i t e c t u r e a n d re
cent ly o r g a n i z e d a na t i ona l 
s tudent des ign c o m p e t i 
t i o n o n ene rgy -conse rv ing 
design. H e also d i rec ts 
A C S A ' s S u m m e r I n s t i t u t e 
o n Design a n d E n e r g y , 
he ld annua l ly at M I T w i t h 
s u p p o r t f r o m D O E . 

W i t h release o f the No t i ce o f P i o p o s e d 
R u l e m a k i n g . D O E s ignaled t h a t — a f t e r 
i n o n i h s of delay a n d heated i n t e r n a l 
debate—it was at last ready to u n v e i l p r o 
posed s tandards that it saw as technical ly 
s o u i u l , legally s u f f i c i e n t a n d correct in pol icy 
t e rms . D e p a r t i n g s ign i f i can t ly in ce r t a in areas 
f r o m what h a d been l a id ou t i n D O E ' s ad -
Nance not ice (issued i n N o v e m b e r 1978), the 
recent N O P R p rov ides the comple t e 
f r a m e w o r k f o r the s tandards themselves a n d 
discusses ways i n w h i c h ihey may be i m 
p l e m e n t e d . 

Fhe p r o j j o s e d s tandards , c o m p r i s i n g on ly 
a f ew pages out of the h u n d r e d s con ta ined i n 
the N O P R , establish "energy budget levels" 
that b u i l d i n g designs w o u h l have to meet be
f o r e c o n s t r u c t i o n c o u l d commence . A l l new 
c o m m e r c i a l a n d res ident ia l bu i l d ings w o u l d 
be subject l o the s tandards and, i f made 
" m a n d a t o r y " t h r o u g h i m p o s i t i o n of Federal 
sanctions against n o n c o m p l y i n g states a n d 
locali t ies, i h e s tandards o r t he i r equiva len t 
w i l l become a m a j o r part o f the codes that 
every p r a c t i t i o n e r must f o l l o w . 

T h e law passed by the 9 4 i h Congress calls 
f o r t he s tandards to become final by 1980 a n d 
e f f e c t i v e at t he state a n d local level one year 
t h e r e a f t e r . D O E has used h a l f — a n d w i l l 
p r o b a b l y use a l l — o f a s i x - m o n t h extensicjn 
l e f t i n the law to the d i s c i c t i o n o f the secre
t a r y o f ene rgy . I f the ques t ion o f .sanctions 
f u l f i l l s its p r o m i s e f o r cont roversy and is ar
g u e d d u r i n g the e lec t ion , it's l ike ly thai a 
delay i n this schedule may result. M a x i n e 
Savitz, D O E Assistant Secretary f o r Conser
va t i on a n d Solar E n e r g y , has been q u o t e d as 
sa\ i n g that a de lay i n the final s tandards u n i i l 
J a n u a r y o f 1981 " m a y be acceptable." 

By DOE's account , the s tandards are the 
most s ign i f i can t m i d - t o l o n g - i e r m energy 
conse rva t ion e f f o r t t o e m e r g e f r o m the Fed
era l r e g u l a t o r y process. Unques t ionab ly 
the re are m a j o r , un reso lved issues associated 
w i t h the s tandards D O E has p i o p o s e d . The 
technica l a n d pol icy d i l emmas usually faced 
by a Federa l agency assigned a respons ib i l i tv 
of this m a g n i t u d e were m a g n i f i e d in i t i a l l y f o r 
these s tandards by the almost total absence o f 
any data u p o n w h i c h to base decisions. Fou r 
years a n d m i l l i o n s o f research dol lars later , 
t he da ta p r o b l e m now seems most ly t o have 
been solved. T h e A I A Research C o r p o r a t i o n 
led a massive e f f o r t to ob ta in use fu l i n f o r m a -

l i o n o n the e n e r g y p e r f o r m a n c e character is
tics o f recent b u i l d i n g s a n d wen t o n l o lac kle 
the ques t ions of how m u c h be l t e r bu i l d ings 
m i g h t d o i n the f u t u r e a n d what i m p a c t exist
i n g s tandards m i g h t have. 

T h e proposed s tandards 
T h e s tandards are d i r e c t e d at designs o f new 
b u i l d i n g s a n d i n v o l v e th ree i n t e r r e l a t e d con
cepts: 

D E B : Design energy budgets, s e l l i n g the 
m a x i m u m a l lowab le e n e r g y c o n s u m p t i o n , i n 
M B t u / s q f i / y r , w i t h o u t r e g a r d to the m e t h 
ods, ma te r i a l s o r processes t o be e m 
p l o y e d . 

D E C : Design energy consumption, w Inch is the 
calculated a n n u a l ene rgy use, i n M B i u / s q 
f V y r . d e t e r m i n e d by a p p l y i n g the stanclarel 
eva lua t ion t e c h n i q u e o r a p p r o v e d a l te rna te . 

The standard evaluation technique specifies 
weather da ta , o p e r a t i n g cond i t i ons , a n d 
o the r var iables f o r t h e I cxa t i on a n d b u i l d i n g 
type i n ques t ion , a n d sets f o r t h de ta i l ed i n 
s t ruc t ions a n d p r o c e d u r e s to be used i n cal
c u l a t i n g des ign ene rgy c o n s u m p t i o n based on 
b u i l d i n g des ign character is t ics . 

T h e s tandards recpi i re . s imp ly , that a b u i l d 
ing's de s igned e n e r g y c o n s u m p t i o n not ex
ceed its des ign e n e r g y b udge t . T h e .standard 
eva lua t ion t e c h n i q u e is the measuremen t too l 
used i n m a k i n g t h a i d e t e r m i n a t i o n . H o w 
m u c h w i l l t h e des ign use? T h e s t a n d a r d 
eva lua t ion techniciue consists t)f a set o f 
p u b l i c - d o m a i n c o m p u t e r p r o g r a m s , each 
especially sui ted l o a p a r i i c u l a r area o f b u i l d 
i n g ene rgy analysis. D O E - 2 , a c o m p l e x p r o 
g r a m d e v e l o p e d f o r D O F a l L i i w r e n c e B e r k e 
ley L a b o r a t o r y , is at t he core o f the s t anda rd 
e v a l u a t i o n t echn ique . O t h e r p r o g r a m s , i n 
c l u d i n g D E R O B a n d T R N S Y S , a u g m e n t f o r 
passive a n d act ive solar analyses. D O E ex
pects t o i m p r o v e t h e s t anda rd eva lua t ion 
t echn ique a n d w i l l establish p rocedures f o r 
h a v i n g o t h e r , p r e s u m a b l y s i m p l e r , tech
n i q u e s — a p p r o v e d as al ternates. 

It is no t c o n t e m p l a t e d that m a n y peop le 
w o u l d ac tual ly use t h e s t anda rd eva lua t ion 
t echn ique l o d e m o n s t r a t e c o m p l i a n c e w i t h 
t he s tandards . I n a d d i t i o n to the s i m p l e r 
eva lua t ion t echn iques that w o u l d be ap
p r o v e d as a l ternates , D O E has said that t he 
ma iu i a l s o f accep ted pract ice w i l l be de 
ve loped , e m b o d y i n g design p resc r ip t ions 
sui ted to specif ic locales a n d b u i l d i n g s types. 
I f the p rov i s ions c o n t a i n e d i n these manua l s 
are f o l l o w e d , a des ign w o u l d au toma t i ca l l y 
c o m p l y w i t h the s tandards . 



T h i s a p p r o a c h is seen as a way o f h e l p i n g 
designers , b u i l d e r s a n d o t h e r s to know that 
t he i r pro jec ts a re " o n b u d g e t " f r o m the ou t 
set, o b v i a t i n g the need f o r a c o m p l e x analysis 
(and iK)Ssible b a d news) once the p ro jec t de 
sign is c o m p l e t e . 

T h e des ign e n e r g y b u d g e t s are set at pres
ent f o r 18 r e s iden t i a l a n d c o m m e r c i a l b u i l d 
i n g types in 78 S t a n d a r d .Met ropo l i t an Statis
tical Areas ( S M S A ) . T h e S M S A s listed were 
chosen f o r the ava i l ab i l i t y o f wea ther data i n a 
i o i i n a t sui table f o r use w i t h the s t andard 
eva lua t ion t e c h n i q u e . Fhe N O P R contains a 
p r o c e d u r e t o be e m p l o y e d i n e x t r a p o l a t i n g 
f o r c l ima te areas ou t s ide the locations l is ted, 
m a k i n g use of h e a t i n g a n d c o o l i n g degree-
day figures. D O E hopes t o w o r k w i t h the Na
t iona l Oceanic a n d A t m o s p h e r i c A d m i n i s t r a 
t i o n to p r o d u c e m a n y m o r e c o m p u t e r 
weather tapes—Alaska a n d H a w a i i are not 
represen ted o n the list i n the N O P R . a n d 
m a n y states have o n l y o n e o r t w o locations 
l is ted. 

For c o m m e r c i a l b u i l d i n g s , the energy 
end-uses cove red by the s tandards are heal
i n g , c o o l i n g , l i gh t s , f ans , domest ic hot water, 
auxi l ia r ies , escalators, a n d elevators. For 
s i n g l e - f a m i l y residences, a fixed domest ic ho t 
water budget is g i v e n , a n d l ights are not i n 
c l u d e d , o n the t h e o r y that most resident ial 
l i g h t i n g is o w n e r - i n s t a l l e d , no t des igned i n . 
T h e s tandards d o not spec i fy what p r o p o r 
t ion of the to ta l budge t is to be used f o r what 
purpcise, except i n t h e case o f res ident ia l ho t 
water . I f any p o r t i o n o l the b u i l d i n g ' s energy 
r equ i r emen t s is p r o v i d e d by a renewable re
source (active solar, f o r e x a m p l e ) the energy 
i i n o l v e d is " c r e d i t e d " against t he total design 
energy c o n s u m p t i o n . 
C o n s i d e r the source: I he e n e r g y budget 
levels are " w e i g h t e d " a c c o r d i n g to energy 
source. Separate budge t s a re g iven f o r 
s ing le - fami ly residences hea ted by, respec
t ively , gas, o i l , a n d e lec t r i c i ty . I he budgets 
f o r c o m m e r c i a l b u i l d i n g s are based on aver
age f u e l - m i x character is t ics o f designs i n the 
research sample . T h e w e i g h t i n g factors (set at 
1.0 f or na tu ra l gas, at a b o u t 1.2 f o r o i l , a n d at 
about 3.0 f o r e lec t r i c i ty ) were used in set t ing 
the budgets . Based o n average na t iona l 
ene rgy prices, the w e i g h t i n g factors are also 
used i n a r r i v i n g at t he des ign energy con
s u m p t i o n f o r a g iven b u i l d i n g . 

I n a p r o g r a m p l a g u e d by delays a n d pol icy 
d i l emmas , m a n y of w h i c h seem now to have 
been ove rcome , the source energy issue has 
s tood out as p e r h a p s t h e most d i f f i c u l t aspect 
o f the s tandards . D O E ' s advance notice drew 
heavy a n d most v e h e m e n t pub l i c c o m m e n t 
on this subject . W h i l e o p i n i o n was about 
evenly d i v i d e d o n the appropr ia teness o f 
D O F ' s in ten t i n sugges t ing the "resource i m 
pact" a n d " resource u t i l i z a t i o n " factors (o r 
RIFs a n d RUFs , as they became k n o w n ) , 
nearly al l c o m m e n t s cpiest ioned pract ical as
pects o f the concept . 

Some D O E p r o g i a m o f f i c i a l s have never 
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Alabama Birmingnam 123 1D7 127 353 166 U4 UO 161 115 101 89 117 181 142 139 55 

J MoOiie 129 117 406 192 127 132 187 131 116 96 135 207 166 162 47 

Arliona Phoenix 1« 133 152 •'O, 196 131 136 132 134 119 100 137 212 171 168 49 

Calilornia Los Angeies m 101 115 157 I tB 105 151 106 91 74 106 171 132 126 42 

Sacramenio m 1G2 120 ^ 160 110 104 154 108 96 84 112 175 136 132 S2 
San Francisco 92 ice 553 150 W 94 143 101 87 76 15 165 125 119 51 

Colofado Denver 122 98 123 338 162 119 100 156 m 100 97 U8 178 137 135 71 

Connocticul Hartlord 125 101 127 338 165 122 102 139 112 103 100 121 I s i l40~ 139 74 

a c . Washmglon 127 107 129 355 169 120 109 164 115 104 96 121 185 144 142 65 

FlotkJa Jacksonville V& 130 W9 406 195 128 154 189 132 117 97 154 209 167 164 47 

Miami 152 112 161 406 203 135 147 201 140 125 103 141 219 179 178 41 

Goorgia Allania 122 106 125 553 165 114 108 lEO 112 100 88 116 180 141 138 55 

Idaho Boise O y 12«» W 125 558 163 120 101 158 111 101 98 120 179 I S 137 71 

Illinois Chicago 127 102 129 558 157 124 105 161 115 104 UB 125 m 142 141 75 

Indiana irxlianapoiis 128 105 130 38 168 124 105 162 114 105 102 125 184 143 142 75 

Kansas Dodge Cily 135 109 135 553 175 128 111 1£2 119 109 105 128 191 150 149 72 

Kentucky Louisville m 107 131 170 122 109 165 116 105 125 186 145 143 66 

Louisiana New Orleans m 129 149 406 194 130 155 189 B2 118 100 155 210 168 m S2 

Maine Portland 13D 100 131 355 169 129 101 1B2 114 107 109 127 186 143 143 86 

hUssac^usel I s Boslon 125 101 126 558 165 121 102 159 111 102 99 121 181 I W 139 72 

Michigan Delroil 129 103 130 558 168 126 104 165 114 106 105 125 135 145 145 77 

MinneioH Minneapolis VQ 109 1* 535 180 140 110 175 125 117 122 138 198 156 157 95 

Mississippi Jackson 127 113 151 58 171 117 115 167 117 104 90 120 186 147 145 50 

MIssoun Columbia 13B 109 151 ^ 174 126 m 161 118 108 105 127 190 149 148 71 

Kansas Cily 133 110 136 355 175 127 112 162 119 109 104 128 191 15D W 70 

SI Lous 135 110 136 555 175 128 112 165 119 109 1(B 128 192 150 149 72 

Monlana Great Falls 131 IfB 132 535 170 129 102 165 115 107 110 127 186 144 144 K 

Nebraska Omaha 130 105 132 358 170 126 106 164 115 107 105 126 186 145 145 76 

Nevada Las Vegas 130 115 1^ 558 174 118 118 170 119 106 92 122 188 150 148 _W 

New Jersey Newark 129 107 131 ^ 171 125 108 1£6 116 105 99 124 187 146 144 _« 
New Meiico AIDuquergue 127 107 129 S5 169 121 108 115 104 96 122 185 144 142 64 

New York BuHato 129 101 13D 538 168 127 102 162 114 106 106 125 185 143 1«C 80 

New York 105 m •7-,? 16̂  120 in; 162 U4 103 121 184 143 141 66 

No. Carolina Raleigh m 106 127 53 167 117 108 161 115 191 92 119 182 142 I S 

North Dakota Bismarck i * 110 147 335 184 146 m 179 125 121 129 143 205 158 161 102 

Ohio Cleveland 129 1(B 131 358 169 126 104 165 U4 106 105 125 185 144 145 78 

Columbus 128 1U5 130 338 M 125 104 162 114 105 liE 124 184 143 142 75 

Oklahoma Oklahoma Cny 129 110 132 55 172 121 112 If./ 117 106 97 123 W 147 146 61 

Tulsa 127 109 130 555 I;T3 119 111 1E5 116 104 95 121 1B5 146 144 99 

Oregon Portland 119 98 120 555 161 lie 99 154 108 97 91 115 176 135 131 66 

Pennsylvania Philadelphia 131 1D7 135 555 175 126 109 IS) 117 W 102 126 189 147 146 71 

PmsDurgh 126 101 127 338 165 122 105 199 112 1(B 100 121 181 141 139 72 

So. C^arolina Chariesion 12M 110 128 398 168 114 113 165 114 102 88 118 185 144 141 49 

Tennessee Memphis 126 109 129 353 109 117 111 164 115 103 92 120 184 145 m 56 

Nashville 125 107 128 3S 168 117 KB 162 " u T i f f i " 92 119 185 143 141 58 

T a u s Dallas 131 116 13B 358 175 119 119 171 120 107 94 124 190 152 15D 9] 
Houston 145 130 150 406 195 130 154 190 133 118 100 136 2U 1S9 166 51 

San Anionio 1(6 131 151 406 196 12B 134 191 134 119 102 137 212 170 167 55 

Utah Sail Lake dly 104 131 33S 169 125 1D5 163 114 1D6 104 125 185 144 IT; 7f, 

Vermont Burlington 105 135 355 173 133 104 167 117 110 114 131 190 147 148 89 

Virginia Norfolk 123 105 125 353 165 115 108 160 112 100 90 117 180 141 ~ * 
RcMTMjnd 129 107 131 355 171 122 109 165 116 105 98 125 186 146 144 66 

Washington Seattle 119 96 U9 353 160 116 97 155 107 96 91 115 176 134 130 69 

West Virginia Chariesion 128 106 130 355 170 123 108 164 115 105 99 13 186 145 145 68 

Wisconsin Madison 131 102 132 335 170 193 105 164 115 108 110 128 187 145 145 84 

Wyoming Cheyenne 128 K D 129 338 167 127 101 161 113 1C6 106 125 184 1* 141 82 

Note: Figures include design energy requirements lor heating, cooling, domestic hot water tans, exhaust fans, healing and cooling auxil
iaries' elevators, escalators and lighting Space is reserved in this table tor restaurants and industrial buildings. This list is 
incomplete II has been shortened to meet space requirements 
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P h a s e 1 ! P h a s e 2 

P U U l 
Simp I I Oistqn 

lev t l tg SiuMnt Ocugn 
E imjy PtrlormiBM lor 
Commttclil mi l 
Mull i l ini ly flalOtniiil 

2 

Develop S i t i l m t 
Ouigninef ty 
P v t m u l o r 
Single Fimily 
Reililenliel 3 

Develop l i te l lne 
Dei ignEurgi 
Perloimencelot 
Mobile Huie i 4 

S u b s e q u e n t R e s e a r c h 

PHaie? 
Simple 
Ooilgo 

7 

D o t f a i i i i o l i n 
ComMrciil ini) 
Mulll l imil) 
Ritiilentiil 
Simple l u i l l i n K 1 0 

D o t f a i i i i o l i n 
ComMrciil ini) 
Mulll l imil) 
Ritiilentiil 
Simple l u i l l i n K 1 0 

SbigliFiaiily 
Roilduitlil 
Prototype 
Oevelopmem g 

Hedeiign ol 
S iog l i^iBi l l 
Prelo(ypn 

S u i i i d u l Aa i ly i t t 
fli Cofflirarcdl 

Mvlllllffllly 
• u id tn t i i l 1 9 

Compiri l lvi E nergy 
AnelyilsofOrlginel 
Coirponcn Stimlifd 
indRKles i jM 13 

Miblle Hone 
Proioupe 
Oivelopnent 

9 

ReiJesign ol 
MoDile Home 
ProlBlypn 

Miblle Hone 
Proioupe 
Oivelopnent 

9 

ReiJesign ol 
MoDile Home 
ProlBlypn 

A N O P R 

I May 1977 

Sli t i iUci l 
A u l y i u ol 
Plutes I i n « 2 

tddi l ioni l 
Analyiii ol 
Component 
S u n d i m i 2 2 

Inlslil 
Commetciii 
l l l i C y c l i 
Cost Study 3 0 

single Fimtly 
Reildonllil Llle 
Cycle Coil Study 

3 1 Eneigy tudgel 
M C n i l ' 

Silecilon 

Building function 
i f ld Cl iu i f ic i t ion | — j 
Anatyiei 
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The process of creating the 
liutlding Energy I'etjormance 
Standards has been long and 
controversial. The flow chart 
above demonstrates the scale of 
endeavor which is currently 
underway. 

been c o m f o r t a b l e w i t h l i n k i n g the s tandards 
to source energy . " A r c h i t e c t s a n d engineers 
s h o u l d n i be asked to l ive wi th the conse-
cpiences of decisions VM II bevond the i r con
t r o l , " said one , e< h o n i g the se i i t i ine i i l s o f 
many profess ionals l a m i l i a i w i t h the p ro 
g r a m . But o thers i n D O E a rgued f o r c e f u l l y 
that b u i l d i n g designers have an o p p o r t u n i t y 
( i f not an ob l i ga t i on ) to base design decisions 
o n the costs to the n a t i o n — i n dol la rs a n d 
energy u n i t s — o f u s i n g m o r e or less o f a par
t i cu la r e n e i g y f o r m . 

For the N O P R , the l esu l t o f a l l this is the 
p roposa l f o r " w e i g h t i n g factors ," based at 
present o n na t iona l average prices f o r f u e l 
o i l , e lec t r ic i ty , a n d n a t u r a l gas. C o n c e d i n g 
that p r ice is at best an i m p e r f e c t i nd ica to r o f 
t r u e costs, D O E d e t e r m i n e d that prices ( f o r 
w h i c h at least some re l iable data exist) p r o m 
ise to d o a be t ter j o b o f account ing than 
R U l s a n d R I I s. 

D O E ' s w e i g h t i n g fac tors a ie clearly i n 
sp i r ed to c o n t i n u e the co i i t roversv . W i l l i such 
w ide var ia t ions i n pr ice ove r small geographic 
areas a n d w i t h expe r i ence s h o w i n g radica l 
changes i n p r ice over t i m e , the concept is 
c^pen to serious ques t ion . 

Source energy w i l l c o n t i n u e to be a p rob
lem f o r the s tandards . Basic cjtiestions, as 

m i g h t be posed by N e w Eng landers w h o must 
pay dear ly f o r f u e l o i l a n d have f e w reason
able a l te rna t ives , r e m a i n to be resolved. 
Not yet i n c l u d e d : I he p r o p o s e d r u l e leaves 
"space l e s e r v e d " f o r res taurants , i n d u s t r i a l 
b u i l d i n g s , a n d mob i l e homes. D O E ' s research 
i n t o these b u i l d i n g types is i n c o m p l e t e — i n 
the case o f i n d u s t r i a l faci l i t ies , it has yet t o 
beg in . I he D e p a r t m e n t ' s lawyers have con
s t ruc ted the law as ca l l i ng f o r r e g u l a t i o n oiall 
b u i l d i n g s , sci p lans f o r a d d i t i o n a l w o r k are 
u n d e r w a y . 
Implementat ion: I n c o m p a r i s o n w i t h deter
m i n a t i o n of vvhat the s tandards s h o u l d be, i n 
i tse l f a c o m p l e x a i u l a r d u o u s i n u l e r t a k i i i g , 
the q u e s t i o n o f h o w they s h o u l d be i m 
p l e m e n t e d may p i o v e to be even m o r e tax
i n g . Respons ib i l i ty f o r i m p l e m e n t a t i o n re
m a i n e d w i t h the D e p a r t m e n t of H o u s i n g a n d 
U r b a n D e v e l o p m e n t w h e n D O E was f o r m e d 
i n 1976 a n d rece ived responsibi l i ty f o r de
ve lopmen t of the s tandards . T h e separa t ion 
cjf the s tandards f r o m i m p l e m e n t a t i o n has 
been a m a j o r p r o b l e m f o r the p r o g r a m . 
Just p r i o r t o release o f the N O P R , a f t e r 
n m c h h a g g l i n g , t he t w o agencies s igned a 
m e m o r a n d u m o f u n d e r s t a n d i n g that places 
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respons ib i l i ty f o r d e v e l o p i n g i m p l e m e n t a t i o n 
l e g u l a t i o n s w i t h D O E . Legis la t ive ac t ion may 
be recpi i red to m a k e this a r r a n g e m e n t o f f i 
c ia l , a n d a b i l l t r a n s f e r r i n g a u t h o r i t y has lan
gu i shed on the H i l l since late 1979. 

O n e result o f w r a n g l i n g between the H U D 
a n d D O E s taf fs has been a de lay in research 
a n d p l a i m i n g f o r i m p l e m e n t a t i o n . Fhe 
N O P R , at the insistence o f H U D lawyers, 
conta ins only a "disci rss ion" o f i m p l e m e n t a 
t i o n issues a n d s t i ategies, w a t e r e d d o w n con 
s iderably f r o m a c l i a f t sect ion that had been 
c i r c u l a t i n g w i t h i n D O E . Unce r t a in tv over 
sanctions, too, has c rea ted d i f f i c u l t y , ostensi
bly because an i m p l e m e n t a t i o n p i o g r a m f o r 
m a n d a t o r y s tandards w o u l d p robab ly d i f f e r 
m a r k e d l y f r o m a p r o g i a i n des igned f o r vo l 
u n t a r y s tandards . C u r r e n t p lans call f o r D O E 
to issue p roposed i m p l e m e n t a t i o n l egu l a -
t ions i n c o n j u n c t i o n w i t h the h n a l s tandards. 
A t the same t i m e , D O E w o u l d submi t rec
o m m e n d a t i o n s to Congress o n the e n t i i e 
t j ues t ion o f w h e t h e r the s tandards shou ld be
c o m e m a n d a t o r y a n d , i f so, how a n d w h e n . 

T h e N O P R does c o n t a i n the f r a m e w o i k of 
an i m p l e m e n t a t i o n s t ia tegy a n d probab ly 
sigtials basic e lements o f the m o r e de ta i l ed 
rules that w i l l f o l l o w . T h r e e possible ap
proaches are o u t l i n e d a n d D O E suggests that 
a l l , i n c o m b i n a t i o n , w i l l be necessary. 

"State certification," w o u l d i n v o l v e a deter
m i n a t i o n that Federa l c r i t e r i a had been met 
f o r a b u i l d i n g code ecpiivalent to o r exceed
i n g the r e q u i r e m e n t s o f the D O E staiulards , 
a n d f o r adequate i m p l e m e n t a t i o n p r o g r a m s 
i n local j u r i s d i c t i o n s . D O E in t ends to deve lop 
m o d e l codes based o n the s tandards , w h i c h 
c o u l d be a d o p t e d by states a n d local j u r i s d i c 
t ions . I t also plans to p r o v i d e a m e t h o d f o r 
e v a l u a t i n g local codes that are not ba.sed on 
the D O E standards . 

T h e "alternate approval process' w o u l d per
mi t b i n l d i n g designs to be a p p r o v e d i n j u r i s 
d ic t ions w h e r e adequate codes o r i m p l e m e n 
ta t ion p r o g r a m s d i d not exis t . I t w o u l d 
involve a d e t e r m i n a t i o n — b y a code o f f i c i a l o r 
a pr iva te des ign p ro fess iona l—tha t the des ign 
meets o r exceeds the r e q u i r e m e n t s of the 
s tandards. Fhe local j u r i s d i c t i o n woidc l t h e n 
declare ( p r e s u m a b l y to DOF! o r FILT^; it is 
not clear) that the r ec iu i r eme ius o f the s tand
ards had been met . 

"Exemption" is the t h i r d possible a p p r o a c h , 
reserved f o r areas w h e r e the " v o l u m e of con 
s t ruc t ion is so low a n d b u i l d i n g l e g u l a t o r y 
mechanisms so u n d e r d e v e l o p e d " that costs o f 
i m p l e i n e m a t i o n w o u l d exceed any expec ted 
I jenel i i s . D O E suggests that areas seeking 
e x e m p t i o n w o i d d need lo p i o v i d e data suita
ble fo r a de ta i l ed cost-benefi t analysis. I n any 
case, e x e m p t i o n s w o u l d be subject t o review 
a n d gi a m e d on ly f o r l i m i t e d pe r iods o f l i m e . 

Major issues of interest to architects 
W i t h this b r i e f b a c k g r o u n d on the p r o p o s e d 
standards a n d the plans to date f o r i m 
p l e m e n t a t i o n , let us cons ider some o f the 
m a j o r issues l ike ly to be o f interest l o arc h i -
lecis, t he i r cl ients , a n d colleagues. 
Sanctions: A r e the s tandards necessary.'' 
Should they be m a n d a t o r v - W i l l t he costs o f 
imple tnenia l ic^n be o u t w e i g h e d by the ben
efi ts p roduced? D O E ' s findings, as con
ta ined i n the economic a n d e n v i r o m n e m a l 
impact analyses that accompany the N O P R . 
suggest that a l l o f these ques t ions can be an
swered a f f i r m a t i v e i v . By D O F s r e c k o n i n g , 
resident ial b u i l d i n g s w o u l d be des igned to 

The cities shown on the map 
above will seme as the xveather 
models for their respective states. 
Buildings in other cities and 
states will be required to use the 
data of an SMSA which is 
climatologically si mi la r. 
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use between 22 a n d 51 percent less energy 
t h a n i n present prac t ice , w h i l e c o m m e r c i a l 
b u i l d i n g s w o u l d see reductic^ns o f be tween 17 
a n d 52 percen t , d e p e n d i n g o n loca t ion a n d 
b u i l d i n g type . (These figures a re based o n 
c o m p a r i s o n o f the s tandards ' p r o p o s e d de
sign ene rgy budge t s against data f o r 1975-76 
pract ice; the budge t s w o u l d call f o r des ign 
energy c o n s u m p t i o n below the base, w i t h i n 
the ranges stated.) A s a result o f r e d u c e d fos
sil f u e l c o n s u m p t i o n , m a j o r r educ t i ons i n at
mosphe r i c po l l u t an t s c o u l d also be expec ted . 
A n d al l o f this , i n DOE's v iew, can be ac
c o m p l i s h e d at l i t t l e o r no increase i n i n i t i a l 
b u i l d i n g costs, w i t h m a j o r d o l l a r savings to 
i n d i v i d u a l s a n d the n a t i o n o v e r the l o n g e r 
t e r m . 

Congress w i l l have the final say w h e n it acts 
o n DOE's r e c o m m e n d a t i o n s f o r i m p l e m e n t a 
t i o n . A senior D O E o f f i c i a l , speak ing f r e e l y i n 
a la te -n ight w o r k i n g session d u r i n g p repa ra 
t i o n o f the N O P R , m a y have s u n n n e d u p the 
A d m i n i s t r a t i o n ' s present p o s i t i o n : " M y at
t i t u d e is p r agma t i c . I f i t appears that there 
may be a need f o r r e g u l a t i o n , i f it appears 
that the benef i t s o f the r e g u l a t i o n f a r ou t 
we igh its costs, a n d i f n o b o d y is seriously i n 
j u r e d i n the process, t h e n I t h i n k it's a ' g o o d ' 
r e g u l a t i o n a n d we s h o u l d have i t — t h e sooner 
the be l t e r . " 

Even i f no sanct ions are i m p o s e d , D O E 
lawyers have i n t e r p r e t e d the law as s p e c i f y i n g 
I hat the s tandards w i l l , w h e n final, a p p l y to a l l 
Federa l ly subsidized a n d i n s u r e d cons t ruc
t i o n . I n a d d i t i o n , t he heads o f a l l agencies 
a n d d e p a r t m e n t s o f the U.S. g o v e r n m e n t 
mus t assure that t h e i r organiza t ic j i i s are i n 
c o m p l i a n c e w i t h the f i n a l s tandards . D O E has 
d e t e r m i n e d tha t , even w i t h o u t sanctions, the 
s tandards m i g h t a p p l y to 65 percent o f a l l 
c o n s t r u c t i o n . 

Effec ts on pract ice 
I t is p r o b a b l y t oo soon to say m u c h on this 
subject , because the details of i m p l e m e n t a 
t i o n are la rge ly un re so lved . I n gene ra l , 
t h o u g h , it is clear t h a t — i f it has not a l ready 
made m a j o r i n r o a d s to the m a i n s t r e a m o f 
p ro fess iona l p rac t i ce—energy analysis of 
some k i n d w i l l become an absolute r e q u i r e 
m e n t . Fhe N O P R a lone may p r o m p t soiue 
cl ients to ques t ion how- designs p r e p a r e d f o r 
t h e m c o m p a r e w i t h D O E ' s s tandards , thus 
" i m p l e m e n t i n g " t h e m i n an u n a n t i c i p a t e d 
way. 

D O E has said repea ted ly that m u c h of i is 
f u t u r e research a n d d e v e l o p m e n t s p e n d i n g 
w i l l be i n the area o f s i m p l e , low-cost design 
a n d analysis tools . T h e D e p a r t m e n t a l ready 
suppor t s educa t iona l p i o g r a m s f o r f a c u l t \ i n 
a r ch i t ec tu ra l a n d e n g i n e e r i n g schools. These 
e f f o r t s , c o u p l e d w i t h p l a n n e d manua ls of 
r e c o m m e n d e d prac t ice , s h o u l d he lp a r c h i 
tects cons iderab ly i n u n d e r s t a n d i n g a n d 
m e e t i n g the recp i i rements o f the s tandards . 
Liabi l i ty : L i a b i l i t y is also an issue. Suppose a 
design has been c e r t i f i e d by an archi tect o r 
eng ineer as b e i n g i n c o m p l i a n c e w i t h the 
s tandards a n d , a f t e r u s i n g the b u i l d i n g f o r 
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Application of proposed stancjards to typical building design process 

An office building in Denver, Colorado under DOE's Proposed Standards 

What woulcj happen to an office building in Denver under the standards? Assuming that 
the building is greater than 50,000 gross square feet, the energy budget is 109 f\/1Btu/sq 
ft/yr, in "weighted" terms. Here's an example of how this energy budget works out for 
various heating fuels, expressed in terms of site energy: 

All Electric 109 MBtu/sq ft/yr 
3.08 (Electric weighting factor) 

35.38 N/ietu/sq ft/yr at the site 

For an office building heated with oil or natural gas, assume that 40% of the total energy 
budget will be in electricity (for lighting, fans, air-conditioning and elevators). Thus, 109 
MBtu/sq ft/yr X .40 = 43.6 MBtu/sq ft/yr ^ 3.08 =14.15 MBlu/sq ft/yr at the site for electri
city Subtracting this amount for electricity from the total (109 - 43.6 = 65 4 MBtu/sq ft/yr), 
the remainder is available for space heating and domestic hot water. Added to the total 
site electricity and divided by the appropriate weighting factors; 

Natural Gas 65.4 MBtu/sq ft/yr  
1.00 (Gas weighting factor) 

65.4 MBtu/sq ft/yr 

65.4 MBtu/sq ft/yr + 14.15 MBlu/sq ft/yr = 79.55 MBtu/sq ft/yr at the site 

Oil 65.4 MBtu/sq ft/yr 
1.20 (Oil weighting factor) 

= 54.5 MBtu/sq ft/yr 

54.5 MBtii/sq ft/yr * 14.15 MBtu/sq ft/yr = 68 65 MBlu/sq ft/yr at the site 

These figures compare with 68 MBtu-'sq ft/yr established as the mean of "existing prac
tice" in 1975-76. and with 64 MBtu/sq ft/yr from the Phase 2 research into the impacts of 
ASHRAE Standard 90-75R. The mean of the Phase 2 "redesigns" was 40 MBtu/sq ft/yr for 
large office buildings. Some observers have argued that the weighting factors are unduly 
hard on all-electric buildings. This example shows that all-electric buildings would have 
much more stringent energy budgets. 

some p e r i o d o f t ime , the ow ner discovers that 
actual energy use f a r exceeds that cal led f o r 
i n the s tandards. As a result the o w n e r sues 
the des igner . A D O E lawyer r e s p o n d e d to 
this ques t ion by saying that " the s tandards 
w i l l look on ly as f a r as the b u i l d i n g des ign . " 
As to w h e t h e r o r not a cl ient migh t look f u r 
the r , the a t to rney acknowledged that it was a 

f asc ina t ing" issue. " I pu t the ciuestion back 
lo \ o u , " he to ld the quest ioner . " I f I were the 
c l ien t , w o u l d it be reasonable to expect the 
b u i l d i n g l o p e r f o r m i n accordance w i t h r ep 
resentat ions made about its design?" 

Fhe ma t t e r is compl i ca t ed . I t is u n l i k e h 
that a l l o f the assumptions about c l imate , oc 
cupancy pat terns , a n d b u i l d i n g des ign fea
tures used i n m a k i n g the compl iance evalna-
ticm w o u l d ever be dup l i ca t ed exact ly in 
l)ractice. T h u s , one m i g h t argue , i t is no t 
reasonable to expect that the b u i l d i n g w o u l d 
achieve the exact p e r f o r m a n c e suggested by 
the s t anda rd evaluat ion lechnicpie. D O E has 
been c a r e f u l to assert thai ihe e v a l u a i i o n 
t echn ique is designed to .serve as a c o m m o n 
basis f o r compar i son , not necessarily as an ac-

The Notice of Proposed 
Rulemaking and ten technical 
support documents can be ob
tained Jrom: Energy Peiform-
ance Standards, Office of Build
ings and Community Systetns, 
I ..S. Defiartinent of Energy, 
Mail Station 2114C, 20 Massa
chusetts Ave., NW, Washington, 
DC 20585 800-424-9040 toll 
free. 
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state S M S A 
Single-Family Detached 

G a s Oil Eiecirp 

Single-Family Attached 

Gas 0>i E ieclnc 

Illinois Chicago 39,1 465 46,6 292 34,8 36,0 

What the Standards Would Mean in Chicago, Illinois 

Taking the hypothetical case of a single-family detached gas-heated residence in 
Chicago, which will heat domestic hot water with gas, the design energy budget is talcen 
from tables in DOE's proposed standards. For space heating and cooling in Chicago, the 
energy budget level is 39,1 MBtu/sq ft/yr To this figure must be added the energy budget 
level for domestic hot water, obtained by dividing the budget for gas water heating by the 
total gross area of the dwelling design (we've assumed a 1500 square foot residence): 

Energy budget level for heating and cooling = 39.1 MBtu/sq ft/yr 
(Single-family detached, gas space heat, Chicago) 

Energy budget level for domestic hot water = 19.6 MBtu/sq ft/yr 
(Gas; divide 29.500,000 by gross area, 1500 sq ft) 

39.1 MBtu/sq ft/yr + 19.6 MBtu/sq ft/yr = 58.7 MBtu/sq ft,/yr 

Total design energy budget = 58.7 MBtu/sq ft/yr 

It is important to note that the budgets are "weighted" by fuel type and the figures are not 
measures of energy used at the building site. 

Now assume that a building design has been developed and has been evaluated by 
DOE'S standard evaluation technique, which provides a computation of annual energy 
use measured at the building boundary. These hypothetical "site" energy figures must 
now be multiplied by the appropriate weighting factors. We'll assume that the design 
provides for some space cooling. As shown in the computation below, the designer and 
client are fortunate, because the design meets the requirements of the standards—its 
design energy consumption does not exceed its design energy budget. 

Design energy consumption 
for space healing 
20.0 MBtu/sq ft/yr at 
the site X 1,0, the gas 
weighting factor = 20.0 MBtu/sq ft/yr 

Design energy consumption 
lor space cooling 
6.5 MBtu/sq ft/yr at 
the site X 2,79, the 
electricity weighting 
factor = 18-1 MBtu/sq ft/yr 

Design energy 
consumption for 
domestic hot water 

+ 14.0 MBtu/sq ft/yr = 
at the site X 1.0, 
the gas weighting 
factor = 14.0 MBtu/sq ft/yr 

Total 
design 
energy 
consumption 
52.1 
MBtu'sq ft/yr 

The deadline for written com
ments on the proposed standards 
is 30 Aprd 1980. Comments 
should be submitted to the address 
below, and DOE asks that 15 
copies be provided: Energy Per
formance Standards, Docket 
Number CAS-RM-79-112, Of
fice of Conservation and Solar 
Energy, 20 Massachusetts Ave. 
XW, Washington, DC 20585. 

curate p r e d i c t i o n o f actual p e r f o r m a n c e . 
Whatever the case, it seems l ike ly that the 
mat ter w i l l eventual ly be l i t iga ted a n d this 
prospect has many p rac t i t ione r s w o r r i e d . 
Higher costs? DOE's data shcjw t h a i i n i t i a l 
b u i l d i n g costs w o i d d rise cmly m o d e r a t e l y , i f 
at a l l , as a result of the s tandards: about $1 
per square foo t in residences a n d between 
t h i e e a n d f ive percent i n coimnerc iai struc 
tures. ( T h e estimates are based o n cost 
analyses o f the redesigns p i o d u c e d i n Phase 2 
o f the research e f f o r t a n d o n m o r e r i g o r o u s 
e x a m i n a t i o n o f costs f o r conservaticin meas
ures i n s ing le - fami ly res ident ia l b u i l d i n g s . ) 
F i t t le a t t en t ion has been pa id to the cost o f 
design services, how'ever, a n d it seems clear 
that add i t i ona l analyses w i l l lead to recpi i re-
ments f o r h ighe r fees. 
Stringency: Fhe design energy budge t s are 
\e ry s t r ingent . W r i t i n g i n the Progressive Ar
chitecture energy conscious des ign issue a v e a i 
ago, J o h n E b e r h a r d a n d Senator Char les 
Percy suggested that , to be u se f id , the s tand
ards w o u l d need to be very r i g o r o u s i n d e e d , 
posing a genu ine chal lenge. Designers , t f iey 
stated, have d e m o n s t i a t e d that it is t echn i 
cally possible to meet such a chal lenge . 

T h e i r s ta temem migh t bet ter have r ead 
"some designers.'" T h e p roposed budgets are 

set at levels that were n o t reached by a la rge 
m a j o r i t y o f the archi tects a n d engineers w h o 
reclesigned b u i l d i n g s f o r " m a x i m u m t echn i 
cally feasible'" ene rgy conse rva t ion as par t 
o f D O E ' s research e f f o r t . T h i s k i n d of 
s t r ingency m a y lead to serious d i f f i c i d t y f o r 
i i i a n v designers w h o are not f a m i l i a r w i t h 
ene rgy -conse rv ing st iategies (not necessarily 
a bad res id t ) . 
Monitor ing and updat ing: T h e law calls lot 
t he a d m i n i s i i a i i n g agency to rev iew, evaluate, 
a n d upda t e the s i a t i da id s pe r iod ica l ly . W i t h 
changes c o m i n g so quicklv a n d dramat ica l lv 
i n t he energv .situation, a n d \ s i t l i the i ) romise 
of e m e r g i n g ene rgy conse iva t i on tech
nologies , th is is an especially kev e l e m e i n 
of the p r o g r a m . Some D O E pol icy s t a f f 
m e m b e r s have cons ide red the possibi l i ty o f 
lachetecF" s tandards , r ides that w o u l d — l i k e 

the EP.A mileage object ives—call f o r p rogres 
sively s t r ic te i s tandards over t i m e . 

T h e use o f pr ice w e i g h t i n g factors w o u l d 
seem to ind ica te that some m e t h o d is needed 
f o r p e r i o d i c rev is ion o f the energy budget 
levels, based o n new i n f o r m a t i o n about 
energy suppl ies a n d costs. O t h e r parts of 
D O E l e g i d a i lv collec t a n d ana lv /e stie h i n 
f o r m a t i o n , b u t not f o r this express p m pose. 
N e x t steps: D O E is now i n the midst of 
n a t i o n w i d e j )uf ) l ic hear ings on the p i o p o s e d 
ru les . V o l u m e s o f w r i t t e n a n d o i al testi tnonv 
are expec ted f r o m v i r t u a l l y a l l interest eel 
g r o i q j s i n the c o u n t r y . Fhe c o m m e n t a r v w i l l 
l)e s t rong ly w o r d e d a n d . if t r u e to that re-
ce ived on the advance not ice in 197H. w i l l be 
about evenly div i d e d o n near ly evei v issue. 
D O E has a s t i o n g r e c o r d o f h e e d i n g a n d ic -
spcmding to pub l i c views, bu t as the p i o g r a m 
moves t o w a r d its h n a l stages it w i l l become 
m o r e d i lT ic id t l o satisfy al l clivei se interests . 

M e a n w h i l e , research con t inues f o r the final 
s tandards . I n f i d f i l l m e n t o f legislative di rec
tives, D O E has consu l t ed w i t h the N a t i o n a l 
I n s t i t u t e o f B u i l d i n g Sciences, a n d N I B S n o w 
has a m a j o r m a n a g e m e n t role i n the p ro 
g r a m . I t w i l l serve as p r i m e c o n t i a c t o r to 
D O E o n m a n y aspects o f i m p l e m e m a t i o j i a n d 
w i l l also manage w o r k r e m a i n i n g o n the final 
s tandards . T h e first m a j o r r e c o m m e n d a t i o n 
to come f r o m N I B S a f t e r release o f the 
N O P R was f o r f u l l use of the s i x - m o n t h dis
c r e t i o n a r y t i m e ex tens ion . 

T h e r e is no subst i tu te f o r the d i r ec t 
se r u t i n y a n d p a r t i c i p a t i o n of conce rned i n d i 
v idua ls i n the design c o m m u n i i v . each of 
w h o m w i l l i n some way be i n f l u e n c e d by the 
p i o g r a m ' s o u t c o m e . W i t h o u t the cons ide red 
a n d in te res ted c o m m e n t of those w h o may 
i d t i m a t e l y be expec ted to abide by t h e i r p ro 
visions, these s tandards have a chance of be
c o m i n g costly, b u r d e n s o m e , i n e f f e c t i v e , a n d 
l u i p o p u l a r r eg ida t ions , pressed i n t o service 
l ) \ a c o u n t i v anx ious to reverse its g r i m 
ene rgy s i t ua t ion . A n d , i n not c o n t r i b u t i n g 
c a r e f u l l y a t i d on a w i d e scale l o d e v e l o p m e n t 
o f t he s tandards , archi tects a n d t h e i r col
ic .igues may get j u s t w hat they deserve. • 
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Archi tec t -mach ine 
re lat ionship in E C D Architectural energy 

analysis 

D r . V l a d i m i r Bazjanac 

T h e d y n a m i c action o f 
bui ldings in the heat ex
change process is d i f 
f icul t to predict . De
s igning to optimize heat 
exchange needs approx
imation, but i f we ask the 
right questions, a com
puter can he lp us f ind 
good answers . 

D r . V l a d i m i r Bazjanac is 
t each ing i n the Depa r t 
m e n t o f A r c h i t e c t u r e a n d 
is p ro jec t d i r e c t o r i n the 
Cen te r f o r P l a n n i n g a n d 
D e v e l o p m e n t Research at 
t he U n i v e r s i t y o f C a l i f o r 
nia i n Be rke ley , a n d is also 
Guest .Scientist at the L a w 
rence Berke ley Lab . Baz
j anac is i n v o l v e d i n design 
of e n e r g y - e f f i c i e n t b u i l d 
ings as w e l l as c o n s u l t i n g 
i n a r ch i t ec tu ra l energy 
analysis. O n e o f his c u r 
r en t research grants w i t h 
D O E is f o r the c o m p u t e r 
analysis o f a r c h i t e c t u r a l 
designs. H i s results w i l l be 
| )nb l i shed pe r iod i ca l l v i n 
P/A. 

A r c h i t e c t u r a l des ign is the i ) r i m a r y f o r c e 
w h i c h sets the ene rgy p e r f o r m a n c e o f b u i l d 
ings . I he d e m a n d f o r hea t ing a n d coo l ing 
a n d the use o f l i g h t i n g l i x t u r e s are deter
m i n e d by the layout a n d t h e o r i e n t a t i o n of 
the b u i l d i n g , by its "envelope ," fenes t ra t ion , 
s h a d i n g , a n d o t h e r design parameters . 
M e c h a n i c a l systems are des igned a n d oper 
a ted in reponse to this d e m a n d . Each design 
dec is ion has an e f f e c t o n the u l t ima te energy 
p e r f o r m a n c e o f the b u i l d i n g . T h i s is t rue 
especially o f the earliest design decisions, 
w h i c h o f t e n d e t e r m i n e the ex ten t to w h i c h 
the c o n s u m p t i o n o l ene rgy in the b u i l d i n g 
can be m i n i m i z e d . I f the architect fa i ls to con
sider this , any ene rgy-conse rv ing design deci
sion made later ( i n c l u d i n g even the design o f 
the most energy-ef f ic ien t mechanical system) 
w i l l mere ly cons t i tu te " r e t r o f i t t i n g ' o f the 
b u i l d i n g . 

T h e p l a n n e d design o f an energy-
c o n s e r v i n g b u i l d i n g requi res the architect 's 
u n d e r s t a n d i n g o f the e f fec t s o f design deci
sions o n energy p e r f o r m a n c e . Some e f fec t s 
( fc j r e x a m p l e , o f the o r i e n t a t i o n ) are m o r e o r 
less obvic^us; o thers a re m o r e subtle a n d re-
cpi i re I a the i c o m p l e x analysis of inany factors 
w h i c h may be u n f a m i l i a r o r comple te ly u i i -
knc iwn to the a rch i tec t at t he t i m e . Phis anal
ysis, w h i c h assesses the e f fec t s o f a rch i i ec tu ra l 
des ign decisions o n the overa l l energy per
f o r m a n c e of b u i l d i n g s . I call "a rch i t ec tu ra l 
e n e r g y analysis." 

Quantitat ive models o f energy p e r f o r m a n c e 
A r c h i t e c t u r a l e n e r g y analyses re ly o n the use 
o f mode l s w h i c h descr ibe the energy per
f o r m a n c e ( j f b u i l d i n g s . T h e y are represen
ta t ions o f b u i l d i n g s as ene rgy systems a n d 
inc lude o n l y those characterist ics a n d rela
t ionsh ips w h i c h d e t e r m i n e t he i r energy per
f o r m a n c e . O t h e r characteris t ics , perhaps i m 
po r t an t to the des ign but not in ipc i r t an t f o r 
bui ld ings" ene rgy behav io r , are l e f t ou t . 

Q u a n t i t a t i v e mode l s used i n ene rgy analv-
sis are m a t h e m a t i c a l representa t ions o f c o m 
plex t h e r m o d y n a m i c o r l u m i n o u s behav io r o f 
b u i l d i n g s . E v e r y t h i n g is descr ibed n u m e r i 
cally: t he wea the r , t he b u i l d i n g a n d its opera 
t i o n , t he c o n s u m e d ene rgy . T h e hehavicjr of 
b u i l d i n g s is s i m p l i f i e d i n models a n d on ly ap-
prc jx imates w h a t is h a p p e n i n g i n rea l i ty . 
Some are desc r ip t ions o f on ly an i n d i v i d u a l 
f a c to r a n d are qu i t e s imple . O the r s a t t e m p t to 
describe a m u l t i t u d e o f fac tors w h i c h deter
mine ene rgy p e r f o r m a n c e a n d are m u c h 
m o r e c o m p l e x . C o r r e s p o n d i n g l y , some m o d 
els r e q u i r e o n l y l i m i t e d c o m p u t a t i o n , whi le 
o thers canno t be o p e r a t e d w i t h o u t the use of 
so j ih is t ica ted c o m p u t e r systems. 

Q u a n t i t a t i v e mode l s o f f e r convenien t 
' p a r a m e t r i c " analysis o f energy p e r f o r m 
ance: the e f f e c t o f p l a n n e d change i n a single 
energy p a r a m e t e r o f a b u i l d i n g . Proper t ies of 
b u i l d i n g s o r the characteris t ics o f t h e i r use 
are c h a n g e d by m o d i f y i n g values w h i c h rep
resent t h e m . L o n g - t e r m change (e.g., per
f o r m a n c e o v e r a w h o l e year) can be s imula ted 
a n d ana lyzed i n a s h o r t t i m e . M o d e l i n g o f en
v i r o n m e n t a l c o n d i t i o n s is v i r t u a l l y pe r fec t : 
any wea the r o r e n v i r o n m e n t a l c o n d i t i o n can 
theore t ica l ly be descr ibed at w i l l . 
A r c h i t e c t u r a l or mechan ica l : It is i m p o r t a n t 
to u n d e r s t a n d the d i s t i nc t i on between the 
" a r c h i t e c t u r a l " analysis of t h e r m a l behav io r 
of b u i l d i n g s a n d the s i m u l a t i o n of p e r f o r m 
ance of mechan ica l systems. M a n y we l l -
k n o w n nu)dels were des igned specif ical ly to 
s imula te the p e r f o r m a n c e of mechanic al sys
tems. Such mode l s can be used t o calculate 
hea t ing a n d c o o l i n g loads o f b u i l d i n g s o n l y to 
the ex ten t needed f o r the s i m u l a t i o n o f 
mechanica l systems a n d typica l ly i g n o r e sen
sitive a r c h i t e c t u r a l design parameters (such 
as s h a d i n g a n d d a y l i g h t i n g ) . O n l y mode l s 
that deal w i t h a r c h i t e c t u r a l des ign pa r ame
ters o f e n e r g y p e r f o r m a n c e i n de t a i l are d i s 
cussed here . 

Static or d y n a m i c : .Models of t h e r m o d y n a m i c 
behav io r can be static or d y n a m i c . Static anal-
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ysis considers theri i ial performance inde
pendently o l time. Typical of this group are 
simple models which consider only a single 
factor o f energy performance. A good exam
ple is the model o f conduction through ex
ternal surfaces (heat loss or gain is a f inu t ion 
of surface area, resistance, and the tempera
ture difference between tlie outside and the 
inside). The analysis in single-factor models is 
free of influence f r o m other factors. 

Dynamic models by contrast consider 
change in thermal conciitioiis as a lunction of 
lime. A l l models which sinudate performance 
on homly , daily, monthly, or yearly bases are 
of this type. Models which consider midiiple 
factors in relation to each other (such as di
rect and d i f fused solar gain, reflectance and 
roughness of surfaces, thermal mass, etc.) are 
by necessity o f this t\ pe. 1^\ iiamic models of 
thermal performance have another impor
tant distinction: some consider thermal mass 
of the bui lding and the "delay" effect it 
causes, some do not. 
Zones: Each area o f the bui lding with inii i jue 
thermal characteristics is considered a ther
mal zone. Buildings are usually zoned by 
floor. A flooi ma> ha\e more than one zone 
to account for the difference in thermal be
havior between the floor perimeter and the 
interior. 1 hei iiuil zoning is an important 
issue in the use o f complex dynaniit 
models—insensitive zoning results in inap
propriate description o f the building. 
Shading: Models used in architectural en< i g\ 
analysis must be able to simulate the effect of 
exteriuil shading. Simple nu)dels lake shad
ing into account only as percentages o f glass 
shaded. It is more appropriate to "track" the 
sun and determine the position o f shadow 
caused by the shading system. Most complex 
models o f thermal performance use the latter 
method. Shading surfaces are treated as ex
ternal walls and overhangs. Some models 
allow for simple configurations only, while 
more sophisticated models can analyze com
plex shading systems with many surfaces and 
different tills, and can include shading f r o m 
trees and surrounding buildings. Some can 
even simidaie the performance of movable 
shades and thermal shutters. 
Infiltration: Simidation of in f i l i i a i ion is a 
iroublesoinc proposition as is the sinudaiion 
o f natural ventilation, and few models con
sider naiuial ventilation in their calculation 
o f heating and cooling loads. Three nu i l i -
ods o f infi l t rat ion calculations aie found in 
models of energ\ performance: air-change 
method, crack method, and the Achenback-
Coblentz method. None describes actual 
in l i l t ia t ion under d i f ferent circumstances .n-
curately. I t is almost impossible to predict ac
tual infil tration because i l depeiuls so much 
on details and cpialiiy of (ons t r iu l ion . 

Function: Enei gy performance changes wiih 
the use o f the building. Some dynamic nuxl-
els allow the sinudaiion o f dif feient patterns 
of use. This is accomplished through the 
"schediding" o f occupancy, o f the use o f 
lighting fixtures and user-operated ec^uip-
im lu . .nid o f the operation o f shades arul 
shutters. Schedides determine when occu
pants are using various devices in the course 
of simulation. Such use options as thermostat 
settings and night setbacks can also be sched
uled in some models. 
Weather: Energy performance of buildings is 
weather dependent and can be simulated in a 
mimber o f ways, depending on the lype of 
model and the purpose o f simulation, f o r 
this purpose, National Oceaiujgraphic and 
.Atmospheric Administrat ion ( N O A A ) has 
compiled weather data on magnetic tapes. 

I hes( lapes j)r()\ ide weather infornuuion for 
a f ull year for most major cities in the United 
States. I hey are used by complex dvnamic 
models to simulate a f u l l year of buildings' 
energy performance. When simulation of a 
f id l year is iH)t needed, "design (la\ ' aj)-
proach can be used. "Design day ' represents 
a "typical" da\ of the >ear (typical for the in
tern of analysis) and contains weather data 
representative of the local climate which is 
(ondensed into one da\. 

Some models need very elalxnaie data for 
their calculations, ranging f rom dry-b idband 
wei-hulb temi)eratures, to wind velocity and 
direction, to cloud type and coverage. Most of 
them calcidate both total and peak heating 
and cooling loads. I n contrast, simple nujdels 
may need oidy very limited weather data. For 
example, the pre\iousl\ mentioned model of 
(onduction th iough external surfaces re-
cpiires only outside drv-bulb temperature. 
Combining thermal and daylighting analy
sis: -Models fo r daylighting analysis require 
sk\ i l lumination data. Consequently the best 
analysis is obtained f r o m the use o f scale 
models which can be placed and studied in 
the actual location of the building. Di l fu id t ies 
arise when repetitive oi comparative meas-
uiemems are needed over extended periods 
o f time—weather and natinal i l lumination 
sometimes change too l apidb . 

Most quantitative models ofdas l ight ing are 
complex. Oidy extieme sky conditions are 
(I iiisidered: clear or o\ereast. I lhnnination 
Irdin natural light is analyzed in a single 
room for a specific moment in time. Arch i 
l l (unal design parametei s. importaiu in day-
lighting anahsis and t \picall \ recjuired by 
these models, are room size and shape, 
finishes of interior surfaces, design o f win
dows, and shading devices. 

Models which effectively link thermal and 
daylighting anal>ses ate not yet available lor 
pidilic use although woik on such models is 
now i l l progress. Cun t n lh . ,in areliitei I can 
link thermal and daylighting analvses only 
indirectiv by ledticing artificial l ighting loads 
in thernuil simidation as a funct ion of use o f 
natural light. 
Enter the computer: Models which lecjuire 

SAN F R A N C I S C O 

m n 111 n 11! n 

MAPS SHOWING THE HOURLY WINDOW 
CONTRIBUTION T O TOTAL BUILDING LOAD 
IN B T U s PER S O FT O F WINDOW 

Key 
~\ Heating load does not exceed -10.00 

Btu/sq ft and celling load does 
not exceed 10.00 Btu/sq ft 

I Heating Load exceeds -10.00 Btu/ 
sqft 

• Cooling load exceeds 10.00 Btu/sq ft 

Above are two computer-
generated maps comparing the 
ltdinix performance of the sanic 
ivindow design in two different 
locations throughout the year. 
The study rs /ram Managed 
Window Systems project at the 
Center for Planning and De
velopment Research, University 
of California, Berkeley and 
Lawrence Berkeley Laboratory. 
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Architect-machine relationship in E C D 

elaborate data typitally demaiid the use ol 
very pouei (id eoinpiiters. The manipulation 
oi large data bases in some ol liie complex 
uiodels re<|uires very fast compiuers with 
large memories, l lie use of weather tapes 
f rom NOA A requires tape drives. Such mod-
cK generate so much information tliat fast 
primers are needed. A large computer usu
ally has many users and " turu a iound time" 
(lime between t lu submission of input and 
tbe getting of results) can be substantial. I'he 
use of large, fast rompute i s c au be expensive. 

Using complex models can be very lime 
consuming. 1 ntoi ination untst lie prepared in 
a fo rm acceptable to the model and the (oui -
piuer and takes lime to understand in 
d i i a i l—ami that informat ion is of ten vast. 
The user must be familial with the documen
tation which describes the model, its logic and 
assumptions, and the opei ation on a pai t i d i -
lar (omiiuier system. 

Simpler models which require only the use 
of progiammable pocket calculalois o f fe r 
distinct adxaiUages to an architect. They are 
nmch less expensive to use. They can be used 
at the d i a l l i n g boaicl: they lecjuire nuich 
sinqjier input : and they permit nmch fasiei 
analysis. There are, however, penalties for 
theii use. .Models are smaller and i idorma-
tion f rom NO.AA weather tapes cannot be 
used directly. There are severe restrictions on 
the size and complexity o f buildings in anal\ -
sis. As a result, conqjleie analysis of buildings 
using p iogi annnal)le calculators often re-
c|uii es the use o f several different models. 

Limitations of analysis 
Limitations o f architectural energy analysis 
are inherent in the methods of analysis used. 
Quantitative models of buildings are repre
sentations o f reality as seen by the models' 
designers. If a bui lding or the objective o f 
anahsis does not fit this view, useful results 
can be obtained onlv when the model is mod-
i l n d . The performance o f a passive solar 
bouse, f or exainplt-. cannot be properh simu-
latecl with a model designed specihcally fo r 
the analysis o f high-rise off ice buildings. 

As in an\ design, each model has explicit 
and iuqjlicit assumptions. Assinnptions are 
the only means o f dealing with asjjccts of real
ity which are not understood. (annot be con
trolled, or cannot be modeled, l liey are al-
\va\s made about the simulated weather, the 
zoning of the l)uilding, the use o f the bui ld
ing, and the performance o f l ight ing control 
systems. Explicit assumptions are usually 
stated in very general terms. It is sometimes 
di f f icul t to interpret how they specifically af
fect the sinmfation of a particular building. 
Inq)ficit assunq)tions are even worse. It is 
often necessary to understand pliysics or 
(oinputer science to fjccome aware of them. 
Difficulties in dealing with assumptions in
crease with the complexity o f the mod' l 

100 

The accinacy of results is o f course af
fected l)y our ignorance. Our understanding 
of processes and relationships whic h den i 
mine energy performance o f buildings is l im
ited. Their descriptions arc incomplete, im
perfect, ancf sometimes inaccinale. For 
c \ample. sensitivity analysis with the DOK-2 
program indicates that the simulation of 
inf i l t ra t ion may cau.se a 30 percent error in 
the computation o f heating and cooling 
loads. F.veii when the theoretical imclerstand-
ing of a phenomenon is appropriate, its 
mathematical complexity ma\ be o f such 
magnitude that it can he modeled in usatile 
io rm only if it is simplified. 

Some limitations of anaKsis are due to the 
design prcjcess itself . A building is much bet
ter defined at the eml of its design than at its 
beginning. Detailed information about the 
l)uil(ling, recjuiied by some complex models 
o f energy performance, must be estimated 
early in the design process. As the architect 
designs the building in more detail, some of 
his guesses prove to be wrong. What is finally 
built cjuite often differs suf)stantially in its 
energy performance charac lerisiic s f r o m the 
l)uilding described for architectural energy 
analy sis. 

Architectural energy analysis is a tool for 
use in the design piocess. Its primary goal is 
to gain the understanding o f the impact of 
design cfecisions on energy performance o f 
the building. Expectations of predicting the 
< \act energy consunqjtion of the completed 
building result only in disappointment. 

Architects and architectural energy analysis 
W hat can an architect expect f r o m archi
tectural energy analysis? A better under
standing o f the what, the where, the when, 
and the how much of energy conservation, as 
well as advice about design. Specifically, 
energy analysis can assist in the fol lowing: 1 
Determining the energy perf ormance charac 
teristics of individual design elements. This , 
f or example, may mean to di.scover whether a 
certain element has the desired energy-con
serving effect. I t may also indicate the best 
position and orientation o f the element, its 
optimal size, and the conditions under which 
it is most eff ective. 2 Establishing energy per
formance of the whole building. Ehe overall 
performance is the sum of performances of 
incfivicfual components o f the building. 1 he 
components interact with each other and af
fect each other's performance. Each conti i f )-
uies dif ferenth to the sum, and the effect o f a 
single component o f energy performance is 
sometimes fost in the overall performance o f 
the l)ui lding. Energy anahsis can provide the 
comprehensive understanding of how nmch 
is contributed by which component. 3 Making 
trade-offs. Architects, for various reasons, 
often cannot select the most energy-con
serving materials or solutions. One material 
may be chosen at the expense of another. 
The most obvious example is the case when 
the l i igh fu st cost o f one energy-conser\ing 
solution forces the exclusion o f another. 
Comparative estimates of the extent to which 
each choice affects the building's energy per
formance are important in the making oi 
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The section above shows compo
nents oj heating and coolnii^ 
loads for a budding as percent-
agi' of combined loads. Below is a 
checklist of features characteristic 
of computer programs. Oj the 6 
samples, the first 3 are for pro
grammable calculators; the last 3 
are large computer systetns. 
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• STATIC MODEL 
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iiacle-olTs. 4 Deticli i ig how lo proceed w i t h 

design. I I there i s a question which design 
aUeinative is the most promising to pursue, 
in lor ina i ion obtained f r o m energy analysis 
n i . i \ help in the selection of the best one. 
Early consideration o f energy (oirsci\ation 
issues may avoid problems and embarrass
ment later in the design process. Archi -
ie( inral t i ierg\ analysis bi ings the tonsidera-
lion ()l lliese issii(>. lo liie beginning ol the 
design. 5 C.onlii ining intnitive design deci
sions. Aichitec ts o l i en make design dec isions 
withoin the explicit consideiation ol e n » i g \ 
performance. They may deal with energy 
perloiin.mce ininit ivcK (perhaps rehing o n 
•coinei i l ional wisdom" ), w i t l i o n i (he explicit 
imdersianding of energy aspects of their de
cisions. Architects ma\ belie\e the\ are 
energy c o n s t ions—energ\ <inal\sis will show 
il their design decisiotts are indeed energy 
conserving. 6 I 'nderstanding how different 
( i indi i ions oi use affect the building's energy 
pi-rformante. I-.nerg> lonsmnption in a 
bni ld ing is a f unction of its use and the chang
ing weather. Architectural em rg\ analysis al
lows the archiieci lo understand how to deal 
most e l f e t i i \ e l \ with the peculiarities of 
weather. It c an also demonsii aie wiiic li pat
terns ot use of the bni ld ing ( onsnme more 
energy. This may lead the architect to delib
erately design control S N S t e m s wliicli will pre-
\ e i H such occnpant behavior. 
What is the necessary background for archi
tectural energy analysis? I hc ie is a m\ th 
that, wiih so m.ni\ calciilatoi and computer 
programs .i\.iilable for ciier^v .m.ibsis. the 
aichiieci does not need lo know i i u i c l i about 
energN an;ilvsis; it is enough lo nse a piogram 
and obtain in loi nniiion aboni theeneig> pei-
f oriiiance of the bnilding. Such "analysis" can 
lead onh lo distorted, incomplete nnder-
si inding ol the building's pei fo i inaiue. O n i -
pnt f r o m c|naniitative nu)dels nuist be inter
preted i n view o f the models' limitations. 
Wi iho i i i iniei pi elation, numbers are often 
misleading. 

I o engage in at chiiec inral energy analysis 
I h e arc liiiec i nuist ha\e a basic undei standing 
o f thermal behavior of buildings and day-
lighting. Me Ol she nuist also have at least 
some understanding of the pai tic iilar models 
used i n aiiabsis, their logic, and the basic as-
sninpiions . i i id condilions of nse. Wiihout 
that, the preparation of the bnilding lor anal-
\ s i s and the meaningful inter|)relalion o f r e 
sults ai (• not possible. 

Besides access to appropiiaic- ec|nii)meni 
for compntation, the architect should have 
access to f u l l support documentation and 
prompt consultation, ( iood advice can save a 
lot ol lime when unusual issues or problems 
arise i n analysis. Finally, the aichitect has to 
alloc ate- c-nongh lime—ai chitec t in a! energy 
an.ilysis, like design, tends always to take 
more time than plainied. • 

Ground rules: 
Architectural Energy Analysis 

This project i.s directed hy Dr. 
\ ladimir Bnzjanac, Center 

for Planning, and Dn elof)-
ment Research, College of 
Environmental Design, Uni-
I'ersity oj California, Berke
ley. Project staff includes 
Han'ey Bryan (daylighting) 
and research assistants Peter 
Brock, Robert Engelsen, and 
Patrick Men'in. This under
taking xeould not be possible 
u ithout the cooperation of the 
owners, designers, and en
gineers in the preparation of 
analyses of their buildings, the 
assistance of the Building 
Energy Analysis Group at the 
Laurence B erkeley Laboratory 
in modifying DOE-2, and 
the help fnovided by sfjecial 
consultants on dijficult as
pects of analyses. 

The icork at the University 
of California is supfwrted by a 
research grant from the U.S. 
Department of Energy, office 
of John Cable, Director, 
Buildings Dii'ision, Office of 
Buildings and Community 
Systems. 

Progressive Architec
ture wishes to invite its 
readers to comment freely on 
the value oj this j)rogram. 
Suggestions and f eedback are 
imfiortant to its future direc
tion. Letters should be ad
dressed to: Progressii'e Archi
tecture, Architectural Energy 
Analysis, Richard Rush, 
Senior Editor, 600 Summer 
St., Stamford, Ct 06904. 

This issue marks the begiiuiing o f archi
tectural eiu'rgy analysis of selected buildings 
pidilisbed in Progressive Architecture. Our main 
objec i i \ e is to introduce energy conservation 
iiuc) the earliest stages o f architectural design. 
By making energy conservation part o f the 
cominuous learning process o f architects, we 
hope to: piovide an understanding o f how 
early design decisicjus af fect energy pe r fo rm-
ance of buildings; establish the metltodology 
fo r evaluation of energy performance o f 
buildings f r o m architects" points of view ; dis
seminate knowledge comained in the D()F.-2 
compntei simulation model to the design 
community; and encourage a tradition of 
energ) evaluation as an iiuegral part o f archi
tectural evahiaiion o f bnildings. The title o f 
this prcjject is "Architectural Energy Analysis 
o f I r e n d Setting Buildings." Its scope o f 
work includes detailed analysis of energy pei -
formance of selected bnildings, the pub
lication of results simultanecDush with the 
publication o f the design, and the recom
mendation o f possible areas of imprc:)vement 
in energy perfoi inance. 

Aichitectural energy analysis is the analysis 
of heating and cooling loads and of the de
mand for cnerg\ f r o m l ight ing fixtures and 
occupant-opei ated ccpiipmem (at the bni ld
ing location). It does m)t inclnde the per
fo i niance auff demand for energy f r o m any 
mechanical systems. It includes the under
standing o f energy conservation in buildings, 
and the (juantitative simulation with D()E-2 
ami da>lighiing sinuilation models. Daylight
ing and i l i c i inal aiiabses are linked whenever 
possible, although other models are used 
when appropriate. When available, special 
studies. re])oi ts, and measniements are used 
to make the anabsis as realistic as pos.sible. 

A summary o f results of analyses will be 
l)nl)lished in conjunciion with the pnblicaticjn 
of l)uildings in Progressive Architecture. Sum
maries will follow a standard f ormat (see page 
105) as nuich as possible, highlighting a) 
energx performance cfata on the entire bui ld
ing at the stage of design de\elopment as 
published; b) architectural features identilied 
as characiei istic for the bui lding, with energy 
performanc e data fo i each feature; c) analy
sis of compliance with BEPS (after public 
hearings on BEPS are over and Technical 
Support DocumeiUs are hnalized). Quantita
tive informat ion f r o m analyses will be pub
lished without any value judgments. De
tailed reports and recommendations for 
improving energy performance of analyzed 
bnildings will be available w ith the consent o f 
bnildings" designers. 

Limitations c f̂ analyses and reliability c)f re-
snlis aie those of the methodology and tcjols 
nsed (see page 100). Summary reports will 
provide informat ion about the magnitude o f 
energy consumption as a function o f archi-
tectnial design. The hrst four reports are ex
perimental in contents and format, and are 
intended to begin a dialogue with readers. 
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Hooker Office Building, 
Niagara Falls, NY Rainbo\̂ 's end 

At the south end of the 
famed Rainbow Bridge on 
the Niagara River, a new 
focal point is to greet 
travelers from Canada. 

00 
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On a very prominent site in a prominent city 
now f ight ing to rebuild an almost hopelessly 
eroded urban core, a new office building will 
join the ef fo r t . T l i e corporate of fice structure 
Ibr Hooker Chemicals & Plastics Corpora
t ion, designed by Cannon Design Incorpo
rated, is far more than first glance might in
dicate. I he inipretentious square plan, 
diagonally right on axis with the Rainbow 
Bridge, expresses its flexible office space 
funct ion in a largely conventional way—albeit 
column-free between outer structure and 
core. 

That first glance might not even indicate 
that an observer is confronted with anything 
nnich more ambitious than an admittedly 
handsome orthogonal, subdivided cube. But 
the second looks which should be triggered 
by the building's elan wil l reveal a whole 
other layer—literally—of content. The build
ing has two skins, and sophisticated control
l ing features. 



Along with the client's desire to consolidate 
disparate company facilities, and the in
tended expression o f commitment to 
Downtown Niagara Falls, both client and ar
chitect warned to do everything possible to 
promote energy efficiency. Mark Mendell, 
Cannon s principal-in-charge, describes the 
initial intent as one o f incorporating simple 
solutions representing current abilities to 
conserve energy. I f possible, off-the-shelf 
hardware, as opposed to highly technical de
vices, was sought—with the exception o f the 
control and moni tor ing equipment, discussed 
later. 

I t bothered Mendell and his team that the 
pat answer to conservation was often to cut 
glazing areas out, or at least down. I n order 
to both supplement artificial light with 
natural (reducing power demand) and allow 
maximum vision areas fo r the occupants, 
an extraordinary exterior membrane was 
needed. Since standard glazing, even double 
glazing, did not meet the design needs, the 
architects came up with an inner skin and an 
outer one, four feet apart. This arrangement, 
w hich admittedly will come at something o f a 
cost premium, virtually eliminates air infi l tra
tion through the inner layer. 

Of H V A C lineage 
Between the membranes is possibly the 
biggest-scale set o f Venetian blinds ever, and 
off-the-shelf , no less. Casting about for an ef
ficient yet inexpensive method of installing 
operable louvers, the designers discovered 
the system chosen, an assembly o f a i r foi l -
shaped louvers long used for H V A C applica
tions. These assemblies will cover all glazed 
areas o f the bui ld ing envelope except the re
cessed lobby entry. Motorized screw-shaft 
rods will provide the power drive for each 
segment, activated by sensors for each bui ld
ing face. 

A l l fagades thus wil l be controlled sepa
rately, and sensors on the louver blades wi l l , 
when shaded, stop movement. 1 he system 
will allow horizontal fin alignment for eleva
tions in shade, down to 45 degrees in f u l l sun, 
or in between. At night when the building is 
unoccupied, the louvers wi l l close up com
pletely, retaining conditioned air f rom day
time operation. Even when the louvers are in 
the fu l l sun position, daylighting properties 
will be retained, because the light will be re
fracted into the space by white or near-white 
fin surfaces. 

As is obvious, the 4-f t space between build
ing skins is the source o f heal build-up in 
sunny orientations. That's fine, i f heat is 
needed. When it's not, another set o f sensors, 
this time temperature-activated, will operate 

venting dampers at the top and bottom o f the 
"cavity," releasing the convective warm air at 
the top. Some convection will also occur 
around the building, with warm air flowing 
f r o m sunny sides to cooler, shaded expo
sures. The precise flow o f this air is more dif 
ficult to predict, but the effect should be 
beneficial. 

More than skin deep 
Immediately inside the skin is a 15-ft perime
ter l ighting zone with two-stage l ighting con
trols to allow for maximum daylighting ben
efits to reduce power use. The controls will 
allow for d imming artificial lights in accord
ance with light levels f r o m outside. Elsewhere 
on each floor, localized task/ambient l ighting 
will be employed. The designers expect to 
keep lighting energy use down imder IW/sq 
f t , taking daylighting into account. 

In addition, a comprehensive central com
puter control center will oversee most build
ing functions. Some of its duties will be to 
monitor security points, fire safety informa
tion, and H V A C dampers, fans, and the vari
able air volume system. I t will also provide for 
data reduction, allowing precise pinpoint ing 
of operating conditions. 

Scheduled for completion in 1981, the 
Hooker building should be interesting to ob
serve "in action." Mendell points out that, 
f r o m Rainbow Bridge for instance, the bui ld
ing will change f rom transparent on the left 
half to largely opaque on the right at certain 
times. The sides will vary constantly, depend
ing on weather, time o f year, and time o f day. 
I t may not be a pot o f gold, but the Rainbow 
should end well, anyway. [ Jim Murphy] 

Although the louvers would 
normally rlose off jacjides at 
night to retain air that is con
ditioned hy day. night model 
f)hoto (above) gives a vivid indi
cation of double-glazed skin. The 
northwest corner of the plan (be
low) points directly to Rainbow 
Bridge; view south and west 
frames Niagara Falls. 

P R O S P E C T S T R E E T 
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Hooker Office Building 
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Data 
Troject: Hooker OJfice Budd
ing, iXiagara Falls, NY. 
.Arc hitec I: Cannon Design Inc.; 
principle-in-charge, Mark R. 
Mindi'll; design team, Mark R. 
Mendell, Cautam Shah, (Charles 
Arraiz, Alan Sloan. Jack La^trr. 
Cerald Maslona. Dale (tall. 
Client: Hooker Chemicals iif 
Plastics Corfntration. 
Site: 2.3 acres of open urban re
newal land, on axis ivith Rain
bow Bridge linking L'.S. and 
Canada, overlooking \iagara 
River gorge. 
I ' rogiain: corporate office 

space of 180,000 sq ft and 
20,000 sq f t of commercial and 
office rental sf)ace. 
.Siruciural system: steel frame, 
metal deck. 
.Mechanical system: electrunlh 
driven centrifugal chillers (from 
'it hieli heat is recovered all yeai I. 
gas-fired boiler, loie-preysin, 
variidde air volume distribution: 
all building systems (solar shield
ing. HVAC, fire alarm, semrth. 
etc.) are integrated through a 
I nmputerized automation system. 
Consullanls: structural. Cilliim 
Colaco: energy. Professor John 
Yrlliitt, Professor Richard 
Levine, Burt. Hill, Knsar. Rit-
telman Associates: acoustics. 
Bolt, Beranek Cif \ewman: early 
planning. Hellmuth, Obata 
k asudxitim. 
Hiii lding l-nergN Periorni-
ani (/Design Eneigs Budget: 
II f.OOO Btu/sqftlyr. 
I'h ot og! aph \ : « rha ra A/ a rtin. 
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City planning and energy Going solar in the city 

Harnessing solar energy 
for heating and natural 
lighting need not be re> 
served for new develop
ments, nor for sunbelt 
areas, nor for residential 
units, contend re-
searchers studying exist
ing cities. 

Northern cities at the turn of 
the century: 1) New York, 
Broadway at 42nd St., 1885; 
2) Hamilton, Ont.,c. 1910; 
3) Calgary, Ont.,c. 1910; 4) 
Norfolk, Va, c. 1910. 

Few o f us need to be reminded o f the stead
fast connection between dispersed growth, 
characteristic o f 20tli-Century urban settle
ments, and high energy consumption. Cars, 
single-family dwellings, highway commercial 
strips, downtown office buildings, and sub
urban industrial parks all are manifestations 
of an expansion pattern based on a confident 
presumptuousness about fuel resources. Now 
with the fuel shortages and high prices upon 
us, we look for dramatic planning solutions. 

I he 20th-century trend toward dispersed 
developmeni directly reflects the character of 
the economic institutions that govern our soci
ety, a connection that has generated di f ferent 
urban forms in past centuries. The mer
cantile-based cities o f the 17th and 18th Cen
turies, the industrial ones o f the 18th and 
19th Centuries, and finally the present-day 
corporate versions spawned distinct urban 
typologies. Older manufacturing cities show a 
concentration of workers' housing near fac
tories, which in tu rn often lie at the edge o f 
older, mercantile-based downtowns. Both 
urban types gradually gave way to the current 
version typifying our corporate society: new 
office towers are erected in downtown areas, 
far f r o m the executive "bedroom" suburbs, 
and far f r o m the places o f manufacture. 
These in turn lie at some distance f r o m work
ers' residences, which also are dispersed in 
relation to services. 

The best new towns 
As urban studies professor Jon van T i l argues 
in his article "Spatial Form and Structure in a 
Possible Future" (APA fournal, July 1979), 
older cities represent models o f energy e f f i 
ciency. The mercantile/industrial f o rm cor
responds closely to the ideal urban settle
ment for an energy-conscious scKiety. This 
concept, called by van T i l a "diversified-
integrated model," embodies the proposal 
that people settle in small nodes of concentra
tion where they would live close to work, 
shopping, and other services. The nodes, 
2000 to 3000 in all. scattered throughout the 
U.S., would mean new urban centers w(nild 
not have to be built. Existing towns and cities 
could provide the shells. 

The megacity or concentrated supercity 
that captured the imagination o f many archi
tects and planners in the 1960s doesn't meet 
the demands as well as the smaller nodal 
urban fo rm. While the concentrated super-
city poses the most dramatic alternative to 
(lis|)ersed growth, ii would now be too expen

sive to build in terms of the energy it 
consumes—a "cruel paradox," van Fil adds. 

Not just climate 
The advantage for the older Northeastern 
cities with an inherited inf rastructure o f sup
port services and transit needs little explana
t ion. Climate notwithstanding, a city like Bos
ton has an irrefutable edge over a city like 
Houston. 

Because o f its climate, Boston clearly bears 
the brunt o f higher space-heating bills. On 
the other hand, mass transit is p lent i ful and 
corporations are now building inner-city in
dustrial parks in South Boston and Roxbury. 
The high cost o f heating homes can be offset 
somewhat by the strong "retrof i t" activity, 
and because o f its planning advantages, Bos
ton maimains an edge over Houston in 
energy efficiency. 

Back to downtown with D O E 
Compact planning o f medium-density build
ing configurations does not solve the whole 
problem. Energy-conscious planners pres
ently are t ry ing to figure out how existing 
cities can harness alternate sources o f renew
able energy with old and new construction. 
Using the major source o f renewable energy, 
the sun, increases the challenge. 

Government agencies like the Department 
of Energy are t ry ing to rise to the occasion. 
DOE has iniuated the Solar Cities pro
gram, which, along with all sorts o f other 
government-aid projects, it hopes will re
duce consumption o f nonrenewable energy 
sources by 20 percent in the next 20 years. 
Individual and multiple buildings or com
plexes qualify for the solar cities program, 
which is researching means o f providing 
energy through the sun, as well as wind con
version, photovoltaic cells, and so for th . A l l 
sorts o f design and planning efforts come 
under the purview o f the program including 
bui lding, designing and siting, land uses and 
street patterns, solar access protection, and 
historic preservation. 

Frank de Serio, program manager fo r 
DOE's Passive/Hybrid System Branch, re
ports that the program applies to the 150 
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cities with the highest population centers. 
But, de Serio estimates, four buildings nuist 
be converted tci solar energy to displace the 
equivalent o f one building's consumption o f 
nonrenewable energy. l O meet the U.S. Gov
ern mem's goal by the year 2000, 80 percent 
o f the existing bui ld ing stock will have to rely 
on alternate energy sources. 

Demonstration projects and conferences 
fo rm a basic componeiu o f the DOE pro
gram. In addit ion, the Department offers 
free advice, technical assistance, and financial 
aid. The program has been broadened to in
clude such endeavors as f unding the draf ting 
o f zoning ordinances related to solar accessi
bility or harnessing other renewable energy 
sources. The design and construction o f pro
totypical energy-saving projects, generated 
by private as well as public initiative, would 
also come under the purview of the program. 
Furthermore, a partnership between DOE 
and the National Bureau o f Standards is now 
developing methods by which building own
ers, architects, planners, and government 
officials can analyze buildings and urban de
sign complexes for site orientation, configu
ration, materials, and energy-load charac
teristics. The financial aspect o f spurr ing 
energy-conserving measures fo r retrofi t , 
through tax inceiuives, grams, etc., is being 
given due attention. 

Solar in the city 
Two energy researchers f r o m the National 
Bureau o f Standards" Center fo r Bui lding 
Technology, Robert Hastings and Kalev 
Ruberg, have been studying developed urban 
areas to uncover potentials for solar energy 
applications. Too of ten, Hastings and Ruberg 
point out. cm rent research is being carried 
out for single buildings, particularly single-
family houses. Since much rehabilitation and 
recycling is now being conducted in cities, 
these pockets of development piovide new 
opportunities for solar technology. 

The main thrust o f Hastings ami Ruberg's 
research is directed at conuueixial or mixed-
use buildings. Generally, they explain, it is 
assumed that energy demamls for commer
cial buildings are higher for l ighting than fo r 
heating, and therefore solar heating wonici 
not be practical. Actually, howevei, they finci 
more energy is used for space heating in 
commercial buildings than for any other kind 
o f use: space-heating needs are proport ion
ately higher in smaller, older buildings than 
in newer off ice buildings that require cooling 
and heating. Hastings and Ruberg hypoth-
esi/t iliat a greater dependence on natural 
l ighting would mean that these new- off ice 
buildings would also need to use less energy 
for cooling and proportionately more for 
space heating. Scalar energy, with the added 
advamage of including natuial light in its 
"energy package," could be very per.suasive. 

1 he time schedule of energy use is critical. 
Fortunately business hours coincide nicely 
with the use o f the sun for heating and light
ing. But commercial bnildings need to warm 
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up quickly early in the morning, particularly 
aftei a cold night. Thus nighttime thermal 
storage capabilities and orientation o f the 
bui lding to the southeast would most effec
tively harness solar healing and make use o f 
natiual l ight. 

Access to sun 
Access to the sun, plus its intensity, vary o f 
course, depending on the developmem. I n 
the urban context obviously not every bui ld
ing can face south-southeast. Access to the 
sun becomes even more o f an issue when it is 
jeopardized with the increasing density o f 
urban development. Thus it is not surprising 
to see right-to-light laws being proposed or 
explored in Japan and California (see p. 82 
and P/A, A p r i l 1979, p. 76). 

For their part, Hastings and Ruberg, again 
looking at a low-density block in a settled 
Northeastern city, note the portion o f solar 
gain is surpiisingly high. A sonth-facing sur
face in Columbus, Oh, for example, will re
ceive on a January day 80 percent o f its daily 
solar gain between 10:30 a.m and 1:30 p.m. 
Furthermore, they have f ound i f the surf aces 
receive shade both before and after these 
limes, the building will still gel 60 percent o f 
the sun's ladiation. Not only does nicest of the 
radiation occur in these hours, but solar gain 
can result f r o m both diffuse radiation and 
direct sunlight. In i i iban environments such 
indirect radiation comes f r o m the pavemem 
or even f r o m particidate pollution in the at
mosphere. In fact one study Hastings and 
Ruberg uncovered showed that at Jiocjn about 
22 percent of the solar radiation available in 
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The above drawings have been 
executed by S. Robert Hastings 
and Kalev Ruberg. The draw
ings form part of a National 
Bureau of Standards study on 
urban solar apfdications, passive 
solar heating methods, and pre
liminary thermal performance 
diitd for a prototypical neighbor
hood commercial strip. 
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T ' / j f flfeow drawings, by S. 
Robert Hastings and Kalev 
Ruberg of NBS, show results of 
study in older neighborhood 
commercial strip in Baltimore. 

an Eastern seaboard city is diffuse radiation, 
compared with 8 percent in a California des
ert site. (Desert sites still receive 20 percent 
more solar radiation.) 

Interestingly, Hastings and Ruberg add, 
while not every grouping o f buildings can 
have the ideal conditions o f south facades in 
blocks orieniecl east-west, other areas of solar 
absorption exist. The street, f o r example, can 
act as a prime solar collector, and the two 
argue strongly that this advantage should be 
considered for its implications. 

Commercial uses and solar energy 
In working on a small computer program to 
calculate solar availability for various types o f 
urban geometries. Hastings and Ruberg de
cided to pursue retrofi t t ing existing neigh
borhoods rather than emphasize hypothetical 
urban forms. They chose a neighborhood in 
the Northeastern city o f Baltimore, M d . 
to amass data that would be applicable 
elsewhere. They also decided that an older 
commercial strip, much like the main streets o f 
many older downtowns, would o f f e r a repre
sentative study area of a less than ideal solar 
situation. This kind of urban agglomeration 
is generally composed o f brick row-house 
l)uildings, two to three stories high, with 
commercial space on the ground floor and 
residential or storage space above. Generally 
the buildings range in width f r o m 10 to 40 f t 
and vary in floor area f r o m 500 to 5000 sq f t . 
Everyone is familiar with the architectural 
styles—usually watered-down Federal over
laid with "contemporary" retail store fronts. 

Testing alternatives 
The two researchers found Baltimore's Cross 
Street revitalization area near the city's 
Dcjwntovvn business district the proper pro
totypical situation. In this quarter, 42 percent 
of the retail businesses are small stores. Isolat
ing one building out o f the grouping, they 
decided to try three di f ferent solar design 
approaches, then compare the performance 
of each. The first approach called fo r just i n 
sulating the exterior walls and roofs of the 
building and adding double glazing. Another 
alternative to be explored involved the instal
lation o f active solar air collectors on the 
upper two stories of the south-facing wall. A 
third alternative they investigated projected 
the construction o f a solar canopy over the 
street to absorb and store solar energy fal l ing 
on and between the buildings. 

The team found a typical bui lding on 
which to base their calculations, an 800-sq-ft, 
three-story building with double brick walls, 

f he grcnmd floor was devoted to commercial 
space, with the two floors above unoccupied. 
O f the various kinds of eneigy needed, the 
building, like others in the neighborhood, 
uses about 58 percent for space heating. Fcjr 
purposes o f analysis, Hastings and Ruberg es
tablished a 70 F temperature setting for busi
ness hours, with the temperature reduced to 
56 F at night. 

As part o f the background for their calcula

tions they had to figure out peak loads o f 
energy use, detect pathways through which 
heat woidd l)e lost, and estimate the amount 
o f internal heat gain. 

T o weigh the effectiveness o f these three 
approaches against each other, a heating-
demand profi le was calculated for three days 
in January. Such profiles must lake into ac 
count early morning heating demands and 
their peaks, plus the drop in heating re
quirements in the afternoon resulting f r o m 
internal heat build-up, and the l imited night-
lime I equirements. Since more heal is needed 
by these commercial spaces in the early morn
ing, healing needs peak dur ing the time 
wlien the stores just open. 

A n hour-by-hour examination o f solar 
availability showed that the south-facing wall 
reaches a peak o f solar iiiiensily later than the 
peak heal needed fo r a commercial building. 
Since the amount o f solar gain at noon on 
clear days exceeds the heating loads, excess 
solar energy could be stored in thermal-mass 
areas to be used as low, direct irradiated heal 
the next morning . With the case study bui ld
ing, Hastings and Ruberg also found that the 
upper floors received 72 percent of the total 
insolation in January on the south face. 

Insulation on one alternative 
In analyzing the data compiled on the three 
approaches invesiigaied, Hastings and Ru
berg hesitate to rank one method (jver the 
others, be it insulation, use o f solar collectors, 
or the installation o f a street canopy. Present 
rehabilitation plans fo r this kind of construc
tion call for 3'/2 in . o f insulation on a stud wall 
and the interior surfaces o f masomy walls, 
plus 6 in . o f loose fill between ceiling and 
floors. Double glazing and perimeter insula
tion at the edge o f the floor slab help too. 
Given these conditions fo r the month of 
January, thermal data show that heating re
quirements would drop f r o m 62 mill ion Bin 
per year to 19 mil l ion B i n . However cooling 
and venting reciuiremenls in the warm 
months would mount considerably since the 
added insulation would also keep the heat 
within the bui lding f r o m escaping. Since 
internal build-up would cause overheating 
nmch of the year, these disadvantages have to 
be met: the auxiliary heating demand would 
in winter heating requirements. 

Solar collectors on city blocks 
The second strategy the team investigated 
was the installation o f solar collectors on the 
upper walls o f the building. Even though this 
method showed some advantages—such as a 
reduced heat loss—the disadvantages o f col
lectors for heating this kind o f building out
number the benefits. Only a small part o f the 
building envelope can be used for solar col
lectors, and thus only a limited peiceiitage o f 
the energy requirements for the building can 
be met: the auxiliary heating demand would 
be cut to 47 mill ion Btu aimually. 

Cloudy conditions dur ing the January test 
days didn' t help: the collectors' yearly solar 
fraction (determined by the solar load ratio 
method) was calculated at 25 percent. The 
disadvantages spread out over the whole 
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block of long, narrow buildings pointed to 
the main problem of adapting this method to 
this building configuration: " I f the near walls 
of the north-facing buildings are shadowed, 
the cost o f the south wall collector applica
tions must then be amortized over the entire 
block," poims out Ruberg, "and the eiu i g\ 
sa\ings become even smaller." 

Street canopies as a third method 
The th i rd eneigy-saving approach investi
gated suggests enclosing the neighborhood 
ccjmmercial street with a canopy. Al ter 
exploring this passive heating system with a 
semicondiiioned environmeiu, Hastings and 
Ruberg concluded that a closed canopy span
ning a norih-souih oriented street with a ser
rated profi le, south-facing glazing, and over
hanging sloped roofs would pioxide the most 
ef ficiem kind of heal gain in the winter and 
shade in the sunnner. 

High internal heat gains in ccjmmercial 
buildings du r ing business hours with the ab
sence of nighttime gain plus the thermal mass 
of the bi ick would keep temperature swings 
dow n to a reasonable range in the winter. 

The large thermal mass o f the street and 
sidewalk pavement enclosed by the canopy 
ef fectively stores heat, and the area o f bui ld
ing surface that loses heat is also considerably 
reduced. (Fifty percent o f the total heat gen
erally is h)st f r o m the f ront face o f the case 
study building, largely clue to shoppers going 
in and out.) 

With this canopy design, the yearly solar 
fraction would anu)unt to 57 percent fo r the 
case study building. Annual heating needs o f 
this building would be lowered to 43 percent 
o f the standard, a reduction to 27 mill ion Btu 
annuallv. I n addition, the closed canop> 
would of fer 370 sq f t o f semiconditicined re
tail space for each of the 48 commercial 
businesses in this study area, the two re
searchers estimate. In warm weather, natural 
ventilation through operable slits in the 
(anopies could solve heat build-up problems. 
Fhe major disadvantage o f this method, 
Hastings and Ruberg make clear, however, is 
that the caiujpy would cut down on available 
natural light, particularly that which could be 
used for indoor i l lumination. 

The street-canopy idea, they feel, has ancil
lary benefits: glassed-in pedestrian links 
between shops like Philadelphia's Galleria 
or Minneapolis" walkways woidd fu r ther 
spur revitalization efforts in these older 
downtowns, particularly where the climate 
is harsh. With the development o f these 
pedestrian-oriented commercial streets, the 
upstairs spaces might then attract residential 
tenants. That , too, would reduce heating re-
(|uirements on a per sq f t basis. I n addition, 
direct-gain passive solar collection devices 
could be used for heating the apartments, 
suggest Hastings and Ruberg. This team is 
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continuing its investigations in this area, par
ticularly hcjw public and private financing 
mechanisms can be employed. 

Hastings and Ruberg's canopy idea bears 
some relation to Buckminster Pidler's domed 
city projects. Interestingly enough, the town 
of VVim)oski, Vt, is seeking federal money to 
do just that—to install one or two domes over 
the town of 7000 and thus cut the cost of 
heating by 90 percent. 

Other efforts 
Other organizations and institutions have 
begun lo undertake the investigation of 
urban buildings for solar applications. For 
example, Charles Burnette, clirector o f the 
University City Science Center al the Llniver-
sity o f Pennsylvania, has a combined grant 
f r o m NEA and DOBl to investigate the large-
scale ap|)licaiion o f solar heating in Philadel
phia. While so far Binnette and his team on 
ihe Philadelphia Solar Planning Project have 
been studying residential urban settlements, 
they next plan to move into commercial sec-
lions in Philadelphia. In their work wi th resi
dential buildings, the group has undertaken 
an inventory o f the two-story brick row 
houses so comiuon in Philadelphia (183,000 
exist) and has begun to analyze this type o f 
f o r m for its ihermal characteristics and per
formance, vis a vis solar heating. 

And elsewhere 
In P/A's special issue on energy last A p r i l , the 
need for planning and development for 
energy conservation was urged by Peter 
Calthorpe and Susan Benson. They argued, 
in fact, that the ' f o r m and density o f housing, 
the land use patterns and resulting transpor
tation systems have a greater potential for 
energy savings than any solar applications." 

I f patterns o f growth and development are 
not addressed along with specific archi
tectural measures, then the use o f alternative 
energy sources will mean little. As many ob
servers contend, the current experiments in 
solar technology have been implicitly rein
forcing suburbanization patterns by concen
trating on the single-family house. While to 
some degree this small-scale ef for t is under
standable, solar experimentation will have to 
move to an urban scale to begin to solve the 
nation's energy needs. 

Ralph Knowles, whose efforts were also 
discussed in last year's issue (p. 74), is ad
dressing the forms that new urban develop
ment should take with regard to solar energy 
sources. This kind o f ef fort , along with that 
concentrating on existing commercial and 
residential low- and medium-rise buildings in 
urban areas, is where the attention is needed. 

I he implications are irrefutable: the two- to 
fom-story row house must be retained, not 
torn down for redevelopment. This k ind o f 
constructicm offers dramatic savings: with the 
modifications that Hastings, Ruberg, and 
colleagues are pointing to on the commer
cial and residential settings, an energy-
conserving future might be easier to attain. 
This possibility is rooted in the past—in the 
way cities developed and urban f o r m took 
shape in previous eras. [Suzanne Stephens] 
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Notes on persons mentioned: S. 
Robert Hastings is a research ar
chitect at the Center for Building 
Technology, National Bureau of 
Standards, who has written on 
umdows and energy conserva
tion and on passive solar energy 
as an architectural design issue. 
Mr. Hastings practices in 
Reston, Va, specializing in resi
dential pas.sive solar design. 

Kalev Ruberg, an associate of 
Mr. Hastings, is a visiting re
search architect at .\BS Jrom 
MIT's Department of Architec
ture, who also has written fre
quently on energy luse in build
ings. 

Frank de Serio, an architect, is 
progi am manager of the Demon
stration Programs Branch in the 
OJfice of Conseniation and Solar 
Af>f)lications at DOE, 

Charles Burnette, an archi
tect, is Project Director Jor the 
Phdadelphia Solar Planning 
Project at the University City 
Science Center of the University 
oj Pennsyhania. hivolving a 
group of private organizations 
with DOE and NEA funds, this 
project, they report, is the most 
comprehensive solar planning 
project within a major city. 



The public client More than just energy 

Peter Calthorpe 

Two large government 
clients are trying to de
velop buildings which 
express not only energy 
consciousness but a sen
sitivity to the people who 
work in them, the envi
ronment in which they 
stand, and the limitations 
on the resources they use. 

Peter Calthorpe is a p r i n 
cipal o f Van der Ryn 
Calthorpe & Partners, 
Inverness, Ca. He has 
worked both for and with 
government on designing 
energy-conserving public 
buildings. 

Two giant public institutions, the State o f Cal
ifornia and the Tennessee V^alley Author i ty , 
are aggressively blending architecture and 
energy. The unique aspects o f these pro
grams are expansions o f two classic govern
ment responsibilities. The first is its role as 
coordinator, integrating the various social 
and technical goals of society into cohesive 
programs which few private clients can dupl i 
cate. The second role is that o f social and 
technical experimenter, taking risks the p r i 
vate sector generally avoids. 

Having been a project designer for the Cal
i fornia State Of fice Bui lding, Site One A, and 
a design team member on the T V A complex, 
I would suggest there is much more than 
economics and energy motivating these pro j 
ects. The programs came to represent a social 
philosophy and a political wi l l . The new de
signs therefore take on a symbolic role, mark
ing an emerging attitude toward diminishing 
resources, and satisfying government's need 
for a meaningful identity. I n some cases, 
ironically, it became more important that the 
building look "solar" than actually reduce 
energy consumption. 

The State of California, under Jerry 
Brown's era-of-limits philosophy, devised a 
major building program to provide the state 
with one-and-a-half million square feet o f 
energy-efficient office space. Started in 1976 
when Sim Van der Ryn became State Archi 
tect, the project involved resource policy and 
land use planning as well as architectural 
programming. Fhe results have been: a mas
ter plan for downtown Sacramento (The Cap
ital Area Plan or CAP), a major architectural 
competition (Site Three), one office bui lding 
designed by the Office o f the State Aichitect 
(Site One), and six projects designed by pr i 
vate firms. 

T V A , with the recently appointed chair
man David Freeman in charge, has also taken 
an active stance on energy issues in building 
design. Its first project, chrected by Withers 
Atkins o f TVA's architectural branch, is a I 
million-sq-ft off ice complex in Chattanooga. 
As in the California projects, its wide range o f 
goals—satisfying user needs, employing in
frastructure efficiently, and keeping cost as 
well as energy use down—has produced a 
bold political and architectural statement. 

The State o f California, in a publication 
called "Building Values: Energy Guidelines 
fo r State Buildings," set fo r th fou r per form
ance measures fo r its new buildings. The 
first, a real estate investment measurement. 

incorporated the standard life cycle cost anal-
vsis and showed that the State's current leas
ing policy was costing 20 percent more than 
an owner-operator policy. The second crite
r ion, energy investment, admitted the i m -
predictable nature o f energy futures and 
took account o f its ambiguous but central 
political realities. The th i rd , cost o f opera
t ion, was found to be far more tied to worker 
performance than construction or energy 
considerations. A standard bui ldings cost 
breakdown is two percent for acquisition, six 
percent fo r maintenance, and 92 percent for 
personnel. The State publication emphasizes 
this point: "A belter work environment that 
improved worker effectiveness by only six 
and one-half percent would be cost effective 
even it it quadrupled building costs." 

This set in motion a new programming de
partment in the State o f California, headed 
by Bobbie Sue Hood , to solicit user participa
tion and articulate user needs in the new 
bui lding program. Its recommendations i n 
cluded crystal clear circulation; maximum 
views fo r work stations; individual control o f 
lights, heating, and cooling; stairs (to reduce 
elevator requirements); office clusters; active 
and—when possible—sheltered streets; out
door spaces with sunlight and shade; gather
ing places for work and social activity; scale 
indications fo r various distances; and flexible 
of fice space. 

The final cri terion, infrastructure costs, 
was more qualitative and became policy 
statement. For example, the response to 
transit needs was a policy of inf i l l housing in 
the Downtown area to "permit one-third o f 
State employees to live within walking or 
bicycling distance f r o m work." I n f i l l housing 
became a major scale determinant for the of
fice buildings. Other concerns were land use, 
climate control, materials selection, and 
energy supply. 

T V A ' s flagship 
T V A constructed a similar set o f criteria for 
their new off ice bui ld ing program. Focusing 
on energy conservation, T V A assembled a 
blue-chip design team for their flagship proj
ect in Chattanooga. It included The Archi-
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1, 2 plan and interior court for 
Site One A, designed by the Of
fice of the State Architect of Cali
fornia; Peter Ccdthorpe, project 
architect. 
3, 4 site plan and interior court 
for Site One B, Nacht ^ Lewis 
Architects oj Sacramento. 
5, 6 fdan and interior perspec
tive of Department of justice 
building by Marquis Associates 
of San Francisco. 

tects Collaboiative, Caudill Rowlett Scott, 
and my own firm (V'an der Ryn Calthorpe & 
Partners) as architects; William Lam f or light
ing; Will iam Le Messurier for structure; Bolt, 
Beranek & Newman for acoustics; Travis 
Price as solar ombudsman, and Syska & Hen-
nessy for mechanical systems. 

Like the California program, TVA' s con
sidered broad environmental issues. At one 
point housing within the project site was rec-
onunended in order to seed the Downtown 
area. T V A already provided cc^mmuter buses 
for a percentage o f its employees, a factor 
that generated a more centralized circulation 
scheme than a drive-and-park apprcjach 
would have. Ralph Knowles s concept o f "the 

solar envelope" became a major criterion, 
eliminating high-rises aiul defining loi size in 
order to protect neighbors' rights. Much de
bate centered on which building skin material 
to use based on the anuiiuu of energ\ ic 
cpiired to pioduce it . Surprisingly, thin 
a lumimim turned out to use nearly the same 
amount o f eneigy per square fi)c)t in produc
tion as did bricks. 

The most imeresting and perhaps f a i -
leaching p i o g i a m FVA employed was the 
peak power ciedit . As a power compans. 
FVA is all too aware of the growing costs iind 
problems of installing new generating capac
ity. Therefore , any reduction in peak de
mand meant dollars saved in new equipmem. 
This calculation, amounting to iil)out S700 
per peak kilowatt, was figured above and be
yond a l ife cycle cost analysis based only on 
fuel consumption savings. 

User needs vs energy 
Given these inm)vative programs, the central 
question became: do energy strategies neces
sitate a thermodynamic straitjacket which 
compromises or preempts human needs, or 
are they potentially coinpalil)le? Does re
gional, climate-respcmsive design philosophy, 
lor instance, even help create ameniiic s: 

Several design strategies succeeded in 
balancing these goals. Increasing per imeur 
area for as much daylight as possible, a design 
pr i iu ip le employed throughout these build
ings, reduced energy consum|)tion and en
hanced the human environment. 

California's Justice Bui lding, San Jose 
Building, and Site I hree have nuiltiple court
yards to increase daylight penetration. .Snc 
One A, Site One B, and the Long Beach Of
fice Bui ld ing increase daylight zones by street 
side offsets, jogs, and terracing. I he I \ .A 
design aggressively employs its solar courts 
for daylighting, using mirrors to reflect the 
light as needed. 

Designing fo r daylight also affected the in
terior zones. A l l the buildings have greater 
proximity o f work space to windows than is 
usual, generally by elimination o f private 
|)erimeter offices. I n several bnildings, cia\-
liglit penetralicJii was increased with high ceil
ings and window heads. Fhe Long Beach 
Building has a 14-ft floor-to-ceiling height; 
Site One A has 11-fi; aiul Site One B has 
12-ft. 

These architectural expressions also coin-
< icie closely with other program guideline s 
Daylight elemems such as the south side light 
shelves in the T V A building add texture and 
scale to the facade. Fhe articulated massing 
answers the need for ideiuifiable off ice clus
ters while the courts o f fe r social gathering 
points. Task l ight ing is generally employed, 
allowing imlividual control aiul choice. I n all 
the plans, massing for da\light generates a 
more imi ina ieh scaled building, o f f e r i n g 
coveted views aiul a generous and varied i n 
terior. 

.Another energy design strategy employed 
in these buildings is the use of buf fe r zones, 
semieiiclosed or ccjmpletely enclosed spaces 
using natural climatic forces to temper their 

118 



environment. The T V A solar courts and Site 
One atrium have operable louvers and glazed 
roofs, allowing passive solar heating in winter 
and shade in simimer. 1 he courts o f the San 
Jose Bui ld ing and Site One B have operable 
shades with no glazing, providing a less ex
pensive tempered space, shaded and vented 
in the summer but smniy in tfie winter. The 
Justice Building is woven tcjgether with a i<' 
of streets and courts, iu)ne o f which employs 
mechanical air condi t ioning but which re
main comfortable for circidation and work 
breaks. O i gani / ing the f)ui lding c irculation in 
this way saves interior space and lowers 
perimeter heating and cooling loads. Some of 
the buildings use exterior balconies and land
scaped areas to temper the microclimate sur
rounding them. 

I n contrast to buildings with homogeneous 
thermal environments, these buildings are 
organized by their transitional spaces, provid
ing for that important program element o f 
clear circulation. Revi\ ing a grand archi
tectural t radit ion, the courts replace the 
mode l n ele\ator core with a psychologically 
important scxial gathering place. As workers 
become more alienated and government be
comes more labyrinlhian, the function of 
these generous spaces could produce a 
stronger identity for the institutions, a 
inoimmentality which empowers rather than 
intimidates its users. 

ni \ersi t \ is a strategy for energy conserva
tion which also coincides with user needs. I i \ 
establishing a hierarcliN o f l ight ing needs and 
cpialiiies, these buildings provide visual vari
ety as well as energy conservation. In Site 
One and T V A , the l ight ing loads are rediued 
by separating the artificial light demands into 
.iinbieni and task categories. I bis creates a 
less monotonous off ice environment. 1 he 
circulation zones ha\e d i f ferent light levels 
f r o m the courts. The layering o f buffer 
zones, balconies, and covered walks generates 
a spatial richness which has long been lost 
f r o m curtain-skin high-rise at chitec tun-, 
f ac.adc s are also more diverse; each orienia 
tion induces a d i f ferent character. For Site 
O iu ' B aiul Long Beach, an element was de
veloped in which shading (fe\ices c an \ .ir\ tor 
each orientation. Site One has more disparate 
fagades: operable shades on east and west, a 
fixed tiellis on the south, and a vai ying sli l u -
tuia l g r id . 

Fhe T V A bui ld ing avoids the di f f icul t 
east/west problem by organizing its core 
zones on these lagades. Its soinh side uses a 
light shelf as shade and the iu)rth face is 
stepped, creating skylights on each level. 1 his 
dil fc rentiation is reinf ore e_-cl l)\ ilie- skin mate
rials. 1 he south facade and atrium en<ls are 
clad in a bright brushed aluminum, augmc iu-
ing the simlit reflections, and the north side 
in 1)1 ick. relating to the indigenous materials 
o f the town. I bis may have the posiii\c- l i \ 
product of re in fo ic ing psychological cer-
laiiuy. "East," "West," "Nor th , " "Soiuh," like 

   

   

 

"front ," "back, " and "side," are architectural 
cjualities which aid people's sense of direction 
and help define an urban fabric. 

Conflicts 
Not all energy-conscious design features h.i\( 
benevolent side effects. For instance, a 
conflict aro.se over operable windows. Work
ers wanted them and in certain respects they 
are considered an energy-saver. Bm restrict
ing their use to appr<)|)iiate days, estimating 
their effect on the mechanical system and the 
increased dirt and maiiuenance involved, 
were issues that were never resolved. I f a 
l)uilding were under positive pressure, indi -
\icluals could open windows in the wimer 
without suf fer ing consequences. In Site One 
A, key-operated windows were installed to 
make this option possible, with its balconies 

1, 2 light court and site plan of 
California State Office competi
tion winner by Benham-Blair tff 
Affiliates of California, Los 
Angeles. 
3, 4 court and site plan of San 

Jose state office building by ELS 
Design Group of Berkeley; Sol-
Arc, energy design consultants. 
5, 6 axonometric and site plan of 
Long Beach state office building 
by a joint venture ofH ugh Gibbs 
csf Donald Gibbs and Kenneth S. 
Wing & Associates, both of Long 
Beach. 
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The public client 

5̂  i f : > r - r 

Massing for daylight was an 
eletnent common to most of the 
z'arious California state ofjice 
schemes: 1 Site One A (Office of 
the State Architect); 2 Site One B 
(Nacht <sf Leiuis); 3 San fos'e 
(ELS Design Group with Sol-
Arc, energy design consultants); 
4 Department of Justice (Mar
quis Associates); 5 Long Beach 
(joint venture of Hugh Gibbs (3" 
Donald Gibbs and Kenneth S. 
Wing & Associates). 
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intended as a trade o f f , giving people free 
access to the outside. 

A related issue is open plan versus private 
of fice space. Private offices were considered 
less energy efficient because they inhibited 
daylighting and the f ree flow of heating and 
cooling. On the other hand, "task " heating 
and cooling systems, as in hotels, may ul t i 
mately save energy by allowing individual 
control . A n d a thin bui lding with glass inte
rior partitions could resolve the daylight 
problems. As fo r economic efficiency and 
flexibility, there are those who now question 
the gospel o f open-space planning. Bohbie 
Sue Hood's recommendations stated that "in 
fact, large, open, loft-type offices are often 
less flexible than offices with fixed parti
tions." On the other hand, her sur\e\ 
showed: " A l l those questioned preferred a 
private space for themselves but considered 
open plan appropriate generally." The 
danger o f open plan is its tendency toward 
overcrowding, which is extremely common in 
government institutions. 

The automatic features o f the buildings 
present a potential conflict with people's 
sense o f self-determination. These features 
operate with various rhythms and cycles. San 
Jose's courtyard covers operate seasonally. 
Site One A's east and west canvas shades op
erate on an hourly basis. The Long Beach 
shading system allows change to accommo
date new internal functions. In both Site One 
A and Site One B, the atriums have operable 
shading mechanisms to allow passive solar 
heating in the winter and provide protection 
in the summer. The FVA complex has four 
modes o f operation for its mirrored louvers 
over the court. 

But these dynamic elements produce some 
architectural compromises as well as pre
miums. On one hand. Site One A's fabric 
east/west shades enhance the fagades, de
veloping a changing character morning to af
ternoon, adding interest and color as the 
shades track the sun. On the other hand, the 
dynamic features are run by computers and 
may seem oppjressive. Some experiences in 
Canada attest to people's dissatisfaction with 
automated shades which preempt the work
ers' participation. The potential for user-
operated shades is perhaps the best option, as 
long as occupants are sensitive to the results 
o f their participation. 

Buildings as symbols 
On the whole, the climate-responsive fea
tures in these projects seem to enhance the 
human environment while saving energy. 
But ultimately our public buildings are more 
than energy machines or efficient work
places. They communicate the intentions o f 
our culture—toward technology, nature, and 
toward one another. Public clients may there
fore be evolving a new f o r m of civic architec
ture. However, sensitivity to people and spa
tial generosity are not necessarily inherent in 
energy-conscious design. As much is derived 
f r o m the sympathies o f the designers. The 
California State program was heavily popu
lated with individuals, such as Van der Ryn, 

Hood, and many others, who shared a 
background in social issues developed at the 
University o f California at Berkeley in the 
1960s. 

The California State Competition demon
strates another result (P/A, Feb. 1978, p. 70). 
Its program emphasized user-based con-
(< I us—light and views, scale and integra
tion, community and informali ty . Five o f the 
six finalists developed buildings along these 
lines, buildings that were highly textured, un-
imposing, the energy features so well inte
grated as to be invisible. 

I n contrast, the winner employed an active 
solar collector, the "solar slab." as its primary 
feature. The f ocusing-type collectors covered 
the south fagade o f the upper bui lding com
pletely, shutting out all views and light. The 
remaining off ice space was below grade, insu
lated with earth and penetrated by light 
courts. However, the solar collectors— 
though considered an extremely expensive 
cooling technique—were felt to have a visual 
presence. The building's f o r m was seen as a 
powerful sign. Its monumental character ran 
counter to the program's stated intention but 
was consonant with longstanding yearnings 
fo r strong political and institutional state
ments. While the project provided a simple, 
clear circulation spine and much needed 
parklike open space, its f o r m and scale are 
like a huge energy diagram announcing polit
ical intentions as simply as a billboard. 

The T V A design shares some of these 
billboard (|ualities. Its lack of scale on the 
street creates an imposing f o r m ; diagram
matic in elevation and plan, monumental in 
section. T h e great shieldlike atrium ends may 
overpower the street. Certainly the mir ror -
covered atr ium skylight, sparkling f r o m a dis
tance, is a powerf u l sign, even i f mistaken fo r 
a solar collector. The atriums may be 
overwhelming—giant in scale, linear, and 
systematic—or benevolent—clearly organ
ized, aHve wi th light, a common g round fo r a 
large, rambl ing institution, a p roud symbol o f 
what it demonstrates. 

So there it rests. Energy-conscious design 
for public institutions is on the one hand an 
opportuni ty f o r a new kind o f regionalism 
tied to climate and human comfor t . On the 
other hand, it is a microphone for political 
aspirations. Energy use. though it affects all 
aspects o f design, is not so deterministic as to 
pre-define a bui ld ing s character. Ultimately 
energy-conscious design is an expression o f 
social, economic, and political viewpoints. As 
such, its architectural expression is inevitably 
caught up in the identity crisis of government 
in our time: the tensions between embar
rassed bureaucracies and proud c i \ i l services; 
diagrainmati( panaceas and subtle integra
tions; simplistic symbols and com|)lex dialogs. 
It is caught, finally, between the indi \ idua l 
and the institution. • 



 

The Tennessee Valley Authority 
put together three architectural 
Jinns (Caudill Rowlett Scott, The 
Architects Collaborative, and 
Van der RynlCalthorpe tsf 
Partners), engineers, consult
ants, and its own architectural 
design branch Jor a new head
quarters in Chattanooga (above 
and above left). Benham-Blair 
^ Affiliates of Califomia won 
the California State Office 
Building Competition with the 
design at left. Author Calthorfye 
feels the projects have as much to 
say about political symbolism as 
energy conservation. 
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The architect/engineer From Salk to SERI 

A n energy-conserving 
building is only as effec
tive as the team that de
signs it. The important 
interaction between archi
tect and engineer is dis
cussed by Fred Dubin and 
P/A's Richard Rush. 

Fred Dubin is president o f 
Dubin-Bloome Associates, 
PC, founded in 1946, and 
a partner in Fred S. Dubin 
International, Rome, Italy. 
Dubin has served on or 
consulted to many na
t i ona l energy- re la ted 
committees including the 
A I A . He has lectured and 
taught at many colleges 
and universities around 
the world and is the au
thor o f several books in
cluding Energy Conserva
tion Standards for Building 
Construction and Operation 
with Chalmers G. Long. 
Fred Dubin's major pro j 
ects include the Salk Insti
tute for Biological Studies 
in La Jolla, Ca; the Energy 
Conservation Demostra-
tion Bui ld ing fo r GSA in 
Manchester, N H ; solar 
energy heating and cool
ing svstem for the George 
A . T o w n s Elementary 
School, Atlanta, Ga; the 
United Nations Environ
menta l Headquar t e r s . 
Nairobi. Kenya; the me
chanical, electrical, solar, 
wind, and energy man
agement services for the 
National Headquarters of 
the Solar Energy Research 
Institute in Golden, Co. 
Photography: Dorothy A l 
exander. 

In years past your mechanical engineering expertise 
has brought you into contact with such architectural 
luminaries as Corbu and Louis Kahn. Their ideas 
have certainly influenced and broadened your 
interest in architectural design. Your exfyerience in 
combination with your recent Master of Architec
ture degree certainly qualifies you as one of the 
leading professionals who can discuss the changing 
interface between the mechanical engineering and 
architectural fnofessions. Your involvement with 
Kahn's Salk Institute in La Jolla offers a good 
contrast with your present role in the planning of 
the new SERI Headquarters in Goldeti, Colorado. 
How receptive was Louis Kahn to an idea that 
would affect the jorm of his building thai basically 
came from a mechanical or energy consideration! 

Louis Kahn had a very strong design philos
ophy, very strongly history oriented, \er> 
nuich oriented toward structure as an expres
sion of place and the use o f natural light to 
enhance f o r m . When I could tune in with 
him and show that what 1 wanted to do was 
completely ccmipatible with what he basically 
wanted, which most often was the case, and I 
had a good rationale for it, he would design 
and adopt mechanical, electrical, or energy 
constraints as basic needs. 

In the Salk laboratory, for example, he had 
originally planned to use the interstitial space 
on only one floor. I was able to indicate that it 
was essential for each laboratory floor to en
hance the mechanical and electrical installa
tions, to preserve adaptability, to reduce 
materials, and conserve energy. He readily 
adopted the entire concept. 

Mechanical engineering or energy con
straints also affected the overall shape of the 
Salk buildings. La Jolla, Ca, the site o f the 
Salk Institute, has a benign climate. Kahn's 
early predesign concept included no air con
di t ioning but had curved walls and columns 
in juxtaposition to create venturi effects and 
natural ventilation throughout the structure. 
He had based his ideas on published climatic 
data at the San Diego airport 10-12 miles 
away. I told him we had better know a lot 
more about the microclimate on the actual 
building site. He agreed and promptly rented 
a house adjacent to the site which we oc
cupied for three months. He learned that the 
microclimate at the site was completely dif-
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ferenl f r o m the airport data. La Jolla had 
early morning fog. tuibulent air currents, 
and upcliafts f r o m the sea and nearby cliffs. 

I here were other problems including dust in 
the area f r o m other construction and noise 
f r o m aircraft . A f t e r the three months. I in
sisted upon air conditioning because laboia-
ior\ processes cannot exist without clean air, 
C |uiet, and a controlled work en\ i io innent . 

So Kahn said, "Well , why do I want this 
curvilinear form? " And I said, "Well , you an
swer that cjne." He changed his mind. The 
new design expressed his philosoph\ in an
other way. When he was shown that energy 
and conservation were fundamental, he was 
quick to respond in his design. 

In Salk, we were concerned first with the 
laboratory e in i ronment , but we weie very 
early concerned with energy. There were 
many energy-conser\ing features: exterior 
corridors to protect the inner spac c s 11 oin ex
cessive solar heat gain, hea\ \ i l u rmal mass 
floors and walls, efficient services and dis
tr ibution systems in the interstitial space, 
modular l ighting capabilities with l eallv selec
tive l ight ing to suit \a rying tasks, high tem
perature hot water instead of steam—and 
many others. 



Louis K a h n was no t p a r t i c u l a r l y keyed t o 
ene iKv . h i i i In- was passionately l i n k e d to 
f i n i d a n i e n t a l s . I t h i n k if he h a d l ived a irw 
m o r e years, he w o u l d have seen m o r e clearly 
thai n a t i u a l ene rgy is p o e t r y too. 

Ten years ago you ran a basic mechanical engineer
ing ofjice. How has your office structure changed 
in recent years? 

W e n o w have l o u r g r a d u a t e architects on o u r 
s taff . T h e y are not necessarily d e s i g n i n g 
whole b u i l d i n g s bu t are very m u c h a t t i m e d to 
a rch i t ec tu ra l des ign . A l l o f t h e m have h a d 
m a j o r energy a n d e n v i r o n m e r u a l t r a i n i n g . 
N o n e is l eg is te red i n c i d e i u a l l y , so we are not 
p r o d u c i n g new b u i l d i n g s , bu t we are d o i n g a 
lot of a r c h i t e c t u r a l de s ign a n d analysis. 

What precise role do the architects in your office 
play? 

1 hey are a l l heav ih i n v o l v e d w i t h passive 
solar <lesign. w i n d , a n d energy-conscious 
b u i l d i n g s . W e are d o i n g ear ly studies and 
( | uan t i f i ca t i on o f passive des ign approaches. 
W e are b r i n g i n g such q u a t i t i t a t i v e k n o w l e d g e 
lo (Hir o ius ide a r c h i t e c t u r a l colleagues on the 
des ign t eam, i i u h i d i n g the best l u i l i z a t i o n o f 
space to reduce the ene rgy loads. T h e design 
architects are most i n v o l v e d w i t h f i n i c t i o n a l 
space re la t ionsh ips f o r most e f f ec t ive heat 
storage o r d i s t r i b i u i o n . W a l l pa r t i t i ons , f o r 
e x a i i i p k . < an enhance o r obs t ruc t the c i rc ida-
t i o n o f heat a n d the per f o r m a n c e o f a passive 
system. T h e mater ia l s themselves also can 
enhance energy conse rva t i on so we a id i n 
c l a r i f y i n g the o p t i o n s . 

I n a d d i t i o n to o u r archi tec ts , we also have a 
c o m p u t e r specialist. W e are b r i n g i n g h i m u p 
to s])eed on H V A C des ign whi le he br ings 
o thers u p to speed o n c o m p u t e r s . A n o t h e r 
m e m b e r o f o u r s ta f f , A m o s H a l f o n , heads 
o u r c o m p u t e r sect ion a n d is a very ski l led 
H V A C ; eng ineer as w e l l . Six peop le a i e espe
cially t i a i n e d i n c o m p u t e r analysis a n d de
s ign . 

We also have a n u m b e i of new employees 
w h o have had solar a n d ene rgy conservat ion 
i n college b tu have very l i t t l e pract ical e x p e r i 
ence. T h e y are c o n t i n u a l l y i n t r o d u c i n g the 
p r inc ip les to some o f o u r people w h o have 
been w i t h us l o n g e r b u t w h o are s t r ic t ly de
s ign engineers . W e have i n t e r d i s c i p l i n a r y 
seminars w i t h i n o u r o f f i c e so that what one 
g r o u p knows can be shared w i t h the others . 

T h e r e is cons iderable d i f f e r e n c e i n the wav 
we pract ice n o w f r o i u 10 years ago. W e used 
to have des ign teams, p ro j ec t captains, 
mechanica l eng inee r , o r e lec t r ica l engineer . 
B e f o r e , o u r i n v o l v e m e n t w i t h a r ch i t e c t i ne 
was p r i m a r i l y m y o w n d o m a i n . N o w we have 
many m o r e peop le w h o are conce rned and 
i n v o l v e d w i t h the to ta l p l a n n i n g process. 
That is a b ig change . 

What is your present role in the desigti for the pro
posed neiv national headquarters for the Solar 
Energy Research Institute in Golden, Colorado? 

Of course the p ro jec t is a j o i n t v e n t u r e . T h e 
design t eam, the T a b l e M o i u i t a i n Arch i t ec t s 
& Engineers , consists o f C a u d i l l Rowle t t 
Scott, J o h n A n d e r s o n , Roge r s -Nage l -Lang-
har t , a n d D u b i n - B l o o m e Associates. O u r 
i n f l uence was fe l t very e.irly i n the p r o g r a m 
m i n g stage. 

S E R I p o l l e d a l l o f t h e i r in-house scientists 
a n d a d m i n i s t i a t i v e pe r sonne l at t he start . 
Each one stated his needs. T h e p o l l spec i f i ed 
70(),()()() s(| f t o f b u i l d i n g space. A p r e l i n i i n a r \ 
cosi es t imate revealed that the budge t c o u l d 
not s u p p o r t that m u c h area. To stay w i t h i n 
the budge t we said: " Y o u real ly have to pare 
y o i n space. W h a t are you g o i n g l o d o i n this 
spacer \\ v cha l l enged assumpt ions a n d met 
w i t h the pe r sonne l w h o w o i d d be u s i n g the 
laborator ies to t r y to r e f i n e t l i e p r o g r a m . We 
had l i m i t e d success because we h a d i n s u f f i 
cient fees i n the ear ly stages to t h o r o u g h l y 
d e t e r m i n e the specifics. W e asked: " D o y o u 
need a hood? D o y o u need a sink? D o y o u 
need a h i g h ce i l i ng f o r expe r imen t s? " W e 
( i i ia lK made o u r o w n ass iunpt ions o f the 
n i n n b e r o f hoods needed , the space r e q u i r e 
ments, a n d services needed . W e were able to 
convince S E R I to scale d o w n the i r space re
q u i r e m e n t s to 4 6 8 , 0 0 0 sq f t o f b u i l d i n g i n 
c l u d i n g 147,000 sq f t o f labora tor ies . T h e ar
chitects f r o m the other t h ree j o i n t - v e n t u r e 
firms d e t e r m i n e d the n o n l a b o r a t o r y space 
rec ju i rements . N o w that the concep tua l j)hase 
is over we have h i r e d Ear l W a l / as the labora
to ry consul tant o f the team f o r the des ign de
ve lopment stage. 

A f t e r d e t e r m i n i n g the concep tua l needs 
f o r the l a b o r a t o r y , we asked: " H o w s h o i d d 
these spaces be a r r anged?" I was h o l d i n g ou t 
f o r in te rs t i t i a l space. I f i r m l y believe tha t , f o r 
thai type o f b u i l d i n g , i n t e r s t i t i a l space is very 
energy-e f f ' i c ie iu a n d cos t -ef fec t ive . Eve ryone 
f ina lK agreed . A s we p roceed w i t h the des ign , 
we are n o w s t u d y i n g the cost benef i t s . W e 
were asked: " I sn ' t i n t e i s t i t i a l space s i m p l y 
a d d i n g m o r e costly v o l u m e to the b u i l d i n g ? " 
W e l l , it isn't jus t that t n u c h e x t r a v o l u m e . W e 
don ' t have to l i g h t it to the same extent n o r 
p h u n b i t , except f o r the p l i m i b i n g i n the lab
orator ies . I t doesn't need p l u m b i n g f o r its 
o w n use. We also don ' t have to heat it or con 
d i t i o n i t . The space also serves as an exhaust-
f a n gal lery a n d accommodates e q u i p m e n t 
w hi( h w o u l d need m o r e expensive space i n a 
more c o n v e i u i o n a l b u i l d i n g . W e w o r k e d 
closely w i t h the cost e s t ima to r d u r i n g this 
stage. 

T h e n CRS sent us a concep tua l p lan o f the 
labora to i ies . I said, " W e ' l l send you a p l an of 
what we t h i n k i l i e l a b o r a i o r v ough t to be a n d 
let us get a response back f r o m you.'" W e la id 
out the la l )ora ior ies on a s t r u c t u r a l m o d 
ule—12 f t w i d e a n d 30 f t deep . We de
fined what was g o i n g t o h a p p e n i n each m o d 
ule a n d w e i e able to d o p i p i n g a n d d r o p s to 
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T h e architect /engineer 

o b t a i n u n i t cost f o r mater ia ls , f a n coils, etc., 
a n d sent it back to CRS. W e suggested the 
spat ial a r r a n g e m e n t , w h i c h w i l l o f course be 
r e f i n e d . 

What will be the additional influence of the archi
tect on the laboratory plans? 

H e w i l l s tudy w h e r e the o f f i c e s are i n j u x 
t apos i t ion to the labora tor ies . W e want l o 
t r a n s f e r ene rgy a n d heal f r o m one space to 
a n o t h e r o r p ick u p waste heat i n the labs a n d 
use it i n the o f f i c e s . T h e physica l r e l a t i o n s h i p 
is very i m p o r t a n t be tween those spaces. I also 
want to be able to i n t r o d u c e f r e s h a i r i n t o the 
o f f i c e s a n d b leed it t h r o u g h the labora tor ies 
so I can use i t twice . 

T h e archi tec t a lone canno t p l an w i t h o u t 
the eng inee r w h o knows the p r inc ip l e s that 
w i l l lead to conse rva t ion a n d r e d u c t i o n in 
capi ta l cost. So, what d i s c ip l ine is invo lved? 
W e l l , eve rybody is i n v o l v e d . 

// always seems as if no matter what team we have, 
there has to be a team captain. Who is the captain of 
the Table Mountain AIE team? 

W e have a p ro j ec t d i r e c t o r o r i g i n a l l y d r a w n 
f r o m CRS bu t n o w f r o m R N L f o r a d m i n i s -
t i a t i v e mat ters . Paul K e n n o n a n d I are the 
des ign leaders, a n d o u r team comes to a con 
sensus o n ene rgy , budge t , aesthetics, a n d 
f i H i c l i o n a l r e q u i r e m e n t s . 

The definition of the leader is not necessardy the 
one who makes the decisions but the one who trans
lates them. Is he usually the most general? 

It doesn't always f o l l o w that u a \ . H e must 
k n o w e n o u g h to apprec ia te what he is b e i n g 
t o l d . Someone mus t m a k e evaluat ions . I f 
the re are conf l i c t s , someone must dec ide . So 
l a r we have been able to reach a consensus i n 
des ign sessions. I t ma \ no i a lwa\s be that way 
1 a m sure. W e have an execu t ive b o a r d w i t h 
representat ives f r o m al l o f the f o u r firms it a 
vote is finally needed to resolve d i sp iues . I a m 
responsible f o r m e e t i n g the energy budge t 
since o u r cont rac t w i t h S E R I calls f o r a s tr ict 
energy budge t . A r c h i t e c t u r a l decisions w h i c h 
ma te r i a l ly have an adverse e f f e c t on energy 
usage are v igo rous ly cha l l enged . 

Somet imes these decisions are made ai a 
very large scale, i n the concep tua l master 
p l an I b r e x a m p l e . W e asked quest ions: W h a t 
are the b u i l d i n g b lock locations? W h e r e does 
the b u i l d i n g fit i n t o the slope a n d the con 
tours o f the site? W h e r e can we b u i l d first a n d 
where can we a d d on? W h e r e d o the u t i l i t i e s 
come f r o m a n d whe re do they go? I p u t many 

c o n d i t i o n s o n the master p l an . I d o n ' t wan t 
one b u i l d i n g to shade ano ther o n the s o i u h 
side. I want it to p r o v i d e shade o n the east 
a n d west to reduce s i u n m e r a i r - c o n d i t i o n i n g 
load . A n archi tect m i g h t ask, "Can' t we han 
dle it by fins o r someth ing?" O f course , bu t 
the site can d o (he task f o r y o u . For e x a m p l e , 
at S E R I I w o u l d not accept the site o n the t o p 
o f the mesa, a c o n d i t i o n first g iven to us. 
E n e r g y a n d cons t ruc t ion costs, as w e l l as 
o t h e r n o n q u a n t i f i a b l e cons idera t ions , were 
s tud ied . W e discussed it at l eng th a n d came to 
a consensus. 

What changes in the production phase of the design 
were necessitated by the energy emphasis of the 
SERI design? 

T h e concep tua l des ign went beyond schemat
ics i n i n a n \ cases. Some ear ly solu t ions were 
w o r k e d ou t i n some de ta i l i n o r d e r to c o n t r o l 
ene rgy usage a n d cons t ruc t i on costs. W e d i d 
mechanical /e lect r ica l conceptua l d r a w i n g s , 
one l iners , w i t h typ ica l l i g h t i n g schemes, cen
t r a l energy plant , boi lers , genera tors , r o c k 
beds, p i p i n g , services, a n d so o n . 

That is a rarity Lm't it? 

We usually insist on it be ing done ear ly . V o u 
cannot estimate the j o b o r have any cost con 
t r o l w i t h o u t i t . 

Do you do it on ei'ery job? 

I w o i d d say so. H e r e is what we do . W e select 
the m a j o r pieces o f e q n i p m e n t a n d d i s t r i b u 
t i o n systems, p i p i n g , a n d ducts . W e p r e p a r e a 
d e s c r i p t i o n and schematic d i a g r a m o f the 
c o n t r o l system f o r p l u m b i n g , m a j o r d r a i n 
lines, services, a n d ut i l i t ies . We size the water 
s torage t ank and locate i t . We size the dis
t r i b u t i o n systems; the same f o r the p o w e r . 

T h e profess iona l cost es t imator o n the 
S E R I j o b . R icha rd Greene, was able to take 
o f f h i m d r e d s o f feet o f p ipe o f var ious sizes 
f r o m o u r conceptua l plans. W e d i d not i n 
c lude every elbow o f course, bu t we rea l ly 
went b e y o n d the conceptua l des ign . T h e 
cl ient insisted on k n o w i n g costs at the concep
tua l stage i n great de ta i l . 

You mentioned that the SERI building is currently 
about 486,000 sq f t . Let us say you have a 3000-
sq-ft branch bank building. A ten-man archi
tectural office has no mechanical engineer in house 
but wants to do an energy-conserving design. In the 
preliminary conceptual phase, would you have them 
call in a consultant to rough out a detailed mechan
ical and electrical scheme? 

Yes i n d e e d . I f an eng ineer spends o n e o r t w o 
days at that stage, he can set the d i r e c t i o n a n d 
save the archi tect money over t i m e . F"or a 
300-sq-f t b u i l d i n g , the ( o n c e p i n a l d r a w i n g 
is real ly one- l ine s imple . " W e w i l l f e e d it 
I r o m here ." maybe "box i n this beam." T h e 
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archi tect can ask " W e l l , wha t happens if I 
don ' t want to have a d r o p h e r e — I wan t a 
clean ce i l ing?" T h e e n g i n e e r t h e n suppl ies 
the a l te rna t ive . I f yon f i n d an eng inee r w h o 
knows mechan ica l , e lectr ical , a n d p l u m b i n g , 
on ly one person is necessary f o r the ear ly 
confe rence , a n d a lot can be accompl i shed i n 
one day. 

What about specifications? The architectural spec 
ivriter may not he familiar ivith new energy proce
dures or dijferent types of machinery. When you 
give him your specificatiom does he just plug them 
in bodily? 

^ cs. W e gene ia l ly w r i t e o u r o w n specs. 
Mechan ica l , e lectr ical , t h e n these in te r faces . 
Let 's look at rock bed s torage systems—they 
are mechanical , a r c h i t e c t i n a l , s t r u c t u r a l : it s 
al l of t h e m . N o w we have the lead, i n des ign
i n g t h e m . W e select the size, the shape, the 
spac e, the p le iunns , the k inds o f rocks that we 
want f o r the storage b i n . W e ' l l sketch i t . We 
w i l l t h e n give the design t o the s t r u c t u r a l en 
gineer to make sure it is s t r uc tu ra l l y c o m p a t i 
ble w i t h the rest o f the b u i l d i n g . I f t he re is a 
b u i l d i n g above the b i n , can it be par t of the 
f o u n d a t i o n ? So there is close c o o r d i t i a t i o n 
r e q u i r e d w i t h the s t ruc tu ra l eng inee r , site 
engineer , latidscape a i ch i t ec t , a n d b u i l d i n g 
a rch i tec t—al l w i t h the mechanica l eng inee r . 
A l l d i sc ip l ines are i n v o l v e d . 

A n o t h e r case is the solar ponds that we 're 
d o i n g f o r S E R I . We k n o w the size o f the 
p o n d , the d e p t h , the k i n d s o f l iners we wan t , 
d ra inage , h o w we wa iu the serv ices m a n a g e d . 
B i n then the landscape des igner may come 
a l o n g a n d say, 'Okay , I ' l l give you a b e r m 
here a n d a p l a m here ." A n d I say, " D o n i 
p l a i n any dec iduous trees whe re the leaves 
can f a l l on the p o n d . " So we've got this need 
f o r a cha in o f expert ise . A n d that d r a w i n g 
w i l l p robab ly be o n the site p l a n , a n d I d o n ' t 
k n o w yet who's g o i n g to p r o d u c e i t . Probably 
we ' l l make sketches and give t h e m to the p e i -
son who's d r a w i n g the site p l a n . 

The coordination of all of the activities xuhich take 
place during the drawing stages of a building has 
classically been the job of the architect. Is there a 
dijference in an energy building? 

N o . But i n an energy-conscious des ign , the 
engineer plays a larger ro le t h a n be fo re . V e r y 
o f t e n i n r e t ro f i t s it is the eng inee r w h o must 
lead. I n the new breed o f energy b u i l d i n g s 
designed i n the past three years, the eng inee r 
a n d archi tect have w o r k e d closer t o g e t h e r 
than ever be fo re . 

It sounds to me as if in the total design process— 
how you design and produce a building—there has 
not been any rei'olution, but some change has taken 
place. If a man designed a building f rom scratch, 

from beginning to end by himself, before, chances 
are, if it's an energy-conseming building, he now 
needs help. I f , however, an office did buildings that 
were big enough to merit a mechanical engineer, 
structural engineer, electrical engineer before, some 
of the choices of who does what and when they do it 

have shifted to one side or another. There is a body 
of information that is in the building process that 
never received the emphasis before. How that body 
of information sifts into the design depends on 
who's doing it. It has to be there. 

W h a t has c h a n g e d a great deal is o u r a t t i t u d e 
t owards the e n v i r o i n n e m a l c o n d i t i o n s . I n the 
past, we l o o k e d at o i u d o o r c l imat ic c o n d i t i o n s 
as a f f e c t i n g the b u i l d i n g l oad . T h e y st i l l do . 
I n a d d i t i o n , we n o w look at c l ima te as an 
e n e r g y source. H o w d o we use the c l ima te 
l a t h e r t h a n j u s t comba t it? I f t he air is d r y , 
evapora t ive c o o l i n g is v iable . I f there is a 
la rge d i u r n a l s w i n g i n the s u m m e r n o c t u r n a l 
c o o l i n g is v iable . W e d e t e r m i n e whe re the sun 
w i l l s t r ike the b u i l d i n g of course f o r solar 
heat i n the w i n t e r a n d shade i n the sunnner . 
C l i m a t e has become a des ign too l to be used 
as pa r t o f the e n e r g y sys tem—not j u s t a f f e c t 
i n g the energy system, but b e i n g par t of the 
e n e r g y .system. T h a t is a change , g o i n g back 
lo what people r ecogn ized l o n g b e f o r e . W e 
are o n the b r i d g e be tween the fos s i l - fue l age 
a n d the age o f a l t e rna t ive energy sources. 

What other role model changes would you like to see 
in the future? 

I I a d i i i o n a l l y a i c h i t e c t u r e was not a social 
tore e leader bu t f o l l o w e d social f o r c e a n d i i n -
p l e i n e i n e d i t . T h a t l e a l h has t ( j change. W h y 
shou ldn ' t a r ch i t e c tu r e a n d e n g i n e e r i n g be 
the leader—a s t K i a l force? W h o d o you lea\e 
it to? W h o are the leaders? T h e r e is n o 
" they . " It 's "we . " I f we perceive that energy is 
.1 na t iona l nee<l, an i m e r n a t i o n a l need, t h e n 
w h o is be t ter q u a l i f i e d to state these p r i n c i 
ples a n d t r y to i m p l e m e n t wise u t i l i z a t i on o f 
resources i n o u r b u i l d i n g s t h a n the des ign 
profess ionals w h o are j u s t as b r o a d l y e d u 
cated as, p e r h a p s m o i e so t h a n , the b i d k o f 
o i u l awmaker s . W e also have the a d d i t i o n a l 
ins ight o f what can be d o n e . T h e a r c h i t e c t i n e 
a n d e n g i n e e r i n g profess ions must real ly be 
leaders f o r a change . T h e y a re v e r \ . 
t i m i d about d o i n g i t . This is what I w o u l d 
q u a l i f y as a p ro fe s s iona l vs. a mechanic o r a 
g o o d techn ic ian . P r o f essionalism t o m e seems 
to be service a n d leadersh ip . It i m p l i e s 
i iwareness. T o m a k e ourselves aware a n d l o 
t r y to i m p l e m e n t o i n w o r k to f u r t h e r the 
grea ter g o o d . I n al l t ases we he lp ourselves by 
d o i n g i t . • 
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S E R I Headquarters , 
G o l d e n , C o Solar nexus 

L e a v i n g v ir tua l ly no energy 
stone u n t u r n e d , a proposed 
new research fac i l i ty to be 
constructed in C o l o r a d o is 
to be a showcase a n d study 
of solar energy appl icat ions . 

Possibh no b u i l d i n g i n this issue—or this 
decade—obviates the need l o r energy p lan
n i n g as does th is p ro jec t . I n d e e d , the n a m e of 
the c l ien t is e n o u g h to ind ica te the i n t e n d e d 
resul t . T h e Solar Ene rgy Research Ins t i tu t e 
( S E R I ) p e r m a n e n t facil i t ies c o m p l e x , G o l d e n , 
C o , was des igned by the 1 able M o u n t a i n A r 
chi tects & Engineers , a c o n s o r t i u m c o m p r i s 
i n g C a u d i l l R o w l e l l Scott, D u b i n - B l c j o m e As
sociates. Roge r s -Nage l -Langha r t . an t i J o h n 
A n d e r s o n Sc A.ssociates. A s ind ica ted in the 
p r e c e d i n g ar t ic le , Paul K e n n o n a n d F r e d 
D u b i n acted as design leaders f o r the g r o u p , 
a n d the r e s u l t i n g p roposa l represents a hue 
t u n i n g o f a r ch i t ec tu re a n d e n g i n e e r i n g dic
tates. 

S i t i n g cons ide ra t ions , always c ruc ia l , re
ce ived very t h o u g h t f u l sc ru t iny at the p r o 
posed S E R I loca t i on . O r i g i n a l l y it had been 
t h o u g h t that the c o m p l e x w o u l d sit a top the 
mesa o n the n o r t h e n d o f the site; bu t a chal
lenge t o that a s sumpt ion came r i g h t at the 
stai t. K e n n o n a n d D u b i n agreed that by m o v 
i n g the fac i l i ty sou th , it c o u l d be nest led i n t o a 
three-s ided I J O W I whe re it w o u l d benef i t f r o m 
n a t u r a l shel ter f r o m n o r t h winds a n d 
m a x i m u m sun o n the sou th exposure . The 
t o p o f the mesa w i l l be the site o f w i n d 
genera to r s a n d he ld test areas. U p p e r m o s t i n 
the p rogress ion d o w n the "sun b o w l " w i l l be 
the i n i t i a l M a i n I n s t i t u t e b u i l d i n g c o m p l e x ; 
a d d i t i o n a l labora tor ies a n d o f f i ce s are to be 
a d d e d dow n h i l l to the sou th . Below that are, 
respe< l i ve ly , the i n i t i a l phase v is i to r a n d 
ene rgy centers, i n i t i a l p a r k i n g areas a n d 
warehouse , a n d i n i t i a l solar ponds to be sur
r o u n d e d by f u t u r e p a r k i n g . 

Beg inn ings 
A m o n g the numy i n p u t parameters l o r the 
pr») ject , several a f f e c t e d the overa l l p l an or 
gan iza t ion a n d the massing in a m a j o r way. 
The c l ient stressed the impe ra t i ve in te rac t ion 
between the sc iemif ic a n d the e n g i n e e r i n g 
disc ipl ines i n the S E R I ope ra t i on , r e su l t i ng in 
ce r t a in adjacencies in p l an . I n adt l i t ic in to the 
decis ion t o p u l l the f ac i l i t y i n to the south-
f a c i n g b o w l , the designers also desired to re

duce its a p p a r e n t scale, to lessen its impac t o n 
nea rby r e s iden t i a l a i u l m i l i t a r y areas. 

T h e archi tec ts p r o p o s e d a g i i d c o i u e p t to 
f o r m a m a t r i x i n t o w h i c h m o d u l a r uni ts o f 
space c o u l d be p l u g g e d f o r m a x i i m i m p lan
n i n g a n d l u t u r e expans ion f l e x i b i l i t y . O n e re-
sidt of c o m b i n i n g these e lements is a f a i r l y 
extensive h o r i z o n t a l c i r c u l a t i o n system, as 
r ead i ly seen i n t h e plans. T h e s e areas, how
ever, d o d o u b l e d u t y . I n b o t h the east-west 
a n d the n o r t h - s o u t h d i rec t ions , these spines 
o i l e r I l ie o p p o r t u n i t y f o r the b u i l d i n g to re
s p o n d t o the t h ree -way slope o f the site. A t 
each i u ) r t l i - s o u t h c o r r i d o i / s u p p o r t f m i c t i o n 
core , t he ove ra l l mass pitches d o w n t o w a r d 
the center . 

B r o a d e r east-west c i r c u l a t i o n spaces a d d 
sti l l a n o t h e r facet to the p a r t i , w h i l e s t i l l a l low
i n g the b u i l d i n g to step d o w i d i i l l to the south , 
r i i e y are also d e f i n e d as "solar cour t s ' a n d , as 

such, a re cen te rp iece e lements i n the design 
concept . I n s o l a t i o n e n t e r i n g the cour t s w i l l be 
s to red by va r i ous passive co l l ec t ion systems 
f o r r e r a d i a t i o n . A la rge a m o u n t o f the solar 
cour t roof area w i l l comi) r i se movable panels 
w h i c h w i l l p e r m i t t he exc lus ion of sun l igh t 
w h e n des i r ed , as we l l as a l l o w i n g e i the i r e t en 
t ion o i d i s s ipa t ion o f ins ide heat as r ec ju i r ed . 
T h e precise n a t u r e o f these panels is s t i l l u n 
d e r g o i n g s tudy a n d r e f i n e m e n t . A d d i t i o n a l 
solar ene rgy m a y be harnessed by water tanks 
m o u n t e d b e h i n d .south-facing skyl ights , a n d 
by active col lec tors . B o t h f ea tu res are located 
o n some o f the flat roof sections o f the c o m 
p lex , in a d d i t i o n to the la rge solar a r r ay 
p l a n n e d f o r the a rea be tween the v i s i to r 
center a n d the m a i n ins t i tu t e b u i l d i n g . 

T h e r e ' s more 
H a v i n g p r o v i d e d f b i nes t l ing the S E R I c o m 
plex i n t o the c o n t o u r s o n n o r t h , east, a n d 
west sides, f o r i n c l u d i n g the solar cour t s , a n d 
the act ive a n d passive co l lec t ion me thods , the 
design pro jec t s some a d d e d measures. T h e 
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S E R I Headquarters , G o l d e n , C o 

active systems (some i n i t i a l phase, o thers 
la ier ) take several f o r m s . Photovol ta ic collec
tors , f o r instance, a re p r o j e c t e d to c o n t r i b u t e 
240 k W t o the b u i l d i n g e lec t r ica l s u p p l \ . w i t h 
a n a d d i t i o n a l 2 4 0 k W d e v e l o p e d by w i n d 
power . T h e i b c u s i n g solar co l l ec to r s—40 ,000 
sq f t o f t h e m — w i l l be used i n c o n j u n c t i o n 
w i t h f o u r Rank ine engines, p i o c U u i n g a to ta l 
o f 400 k W . Also p r o p o s e d are t w o bio-mass 
boi lers w h i c h , u s ing w o o d (h ips—ava i l ab l e 
t i o m the forest .service—tor f u e l to t u r n t u r 
b ine genera tors , p r o m i s e 2 m V . 

A m o n g o t h e r ineasiu es i n c o r p o r a t e d i n the 
scheme are the use o f n a t u r a l v e n t i l a t i o n 
w h e n a n d whe re possible, and o l c o m b i n a t i o n 
d u c t / l i g h t r e f l ec to r fixtures to p ro jec t n a t m a l 
l i gh t i n t o i n t e r i o r spaces. Heat w i l l also be 
r e c l a i m e d f r o m b u i l d i n g processes a n d 
e q u i p m e n t . 

Solar ponds a l o n g the so iuh e n d o l t he site 
w i l l h o l d a saline s o l u t i o n to t h w a r t convec
t i o n c u r r e i n s w h i c h w o u l d n o r m a l l y occur , 
c a r r y i n g heat to the su r face to escape. A layer 
o f f r e s h water , because it is l i g h t e r , r ides a t o p 
the b r i n e , ac t ing as i n s u l a t i o n . A black poo l 
l i ne r , an absorber , seals the b o t t o m . The hot 
s o l i n i o n passes t h r o u g h a heat exchanger , ac
t u a t i n g an a b s o r p t i o n ch i l l e r to i m p r o v e a 
heat p u m p ' s w i n t e r p e r f o r m a n c e . 

N o t a l l o f the measures at S E R I have been 
covered here. Such e lements as r(K"k-bed 
storage, ice storage, evapora t ive c o o l i n g , g r ay 
water systems, a n d cen t r a l c o m p m e r i z e d 
energy m a n a g e m e n t are , l i k e m a n y o f the 
fea tures b r i e f l y t o u c h e d o n . subjects w o r t h y 
o f a comple t e d iscourse i n d i v i d u a l l y . W h a t is 
i m p o r t a i U is that the S E R I des ign t eam has 
pushed the state o f the ene rgy a r t to its cu r 
ren t l im i t s f o r the i n i t i a l phase, w i t h p r i ) \ i -
sions f o r foreseeable a n d even specidat ive f u 
t u r e app l i ca t ions . 

T h e express ion 
G i v e n the p r o p o s e d m a t r i x , the p l an s h o u l d 
adap t we l l to f u t u r e d e m a n d s . Shor t o f aban
d o n i n g this o r t h o g o n a l a r r a n g e m e n t , it is 
h a r d to see how any o t h e r system c o u l d re
s p o n d be t te r to the site, since the m o d u l a r 
uni t s a n d the \ e r t ica l s t epp ing seem to h a n d l e 
the chal lenge w e l l . I f t he re are any u n c o m 
fo r t ab l e c o n f r o n t a t i o n s be tween g r i d a n d 
c o n t o u r , they can , w i t h care, be resolved i n 
the final r e f i n e m e n t process. W h i l e the 
canted ends o f some o f the b u i l d i n g e lements 
may seem lo h a n g ou t there i n a somewhat 
fash ionab le flourish, it s h o u l d be no t ed that 
f u t u r e add i t i ons w i l l a t tach t o most o f t h e m . 
A l l i n a l l , the expe r i ence o f the b u i l d i n g i n its 
site, t he d r a m a o f ver t ica l a n d h o r i / o i u a l 
spaces, a n d the n a t u r a l d r a w that bisects the 
c o m p l e x d i agona l ly s h o u l d m a k e the f ac i l i t y 
exc i t i ng , d i a i n a t i c , a n d m e m o r a b l e . W e ' l l be 
anxious to see f o r ourselves , somewhere 
a r o u n d 1984. | J i m M u r p h y ] 
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Natural draw (above) brings site 
through complex. The solar court 
sections (left) indicate 1) pas sive 
solar heating, winter; 2) passive 
night sky radiation/diurnal cool
ing, summer; 3) passive heating, 
night; and 4) day natural venti-
Idtion cycles. 

Data 
Pro jec t : Solar Energy Research 
Institute (SERI) Permanent la-
(ilities Complex, Golden, Co. 
Arch i t ec t s : Table Mountain 
Architects/Engineers (Caudill 
Rowlett Scott, Inc., Dubin-
Bloome Associates, PE, Rog-
ers-Nagel-Langhart, Inc., fohn 
Anderson Associates). Design 
tidin: for CRS, design principal, 
Paul Kennon; designer. Jay 
Bauer; project director. Bob 
Carington. Tor Dubin-Bloome, 
Ered Dubin; for RNL, John 
Rogers, Richard von Luhrte; for 
John Anderson Associates, John 
Anderson. 

C l i e n t : Solar Energy Research 
Institute. 
Site: 300 acres on South Table 
Mountain; a natural bowl o f f 
[Data continued] 
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C O M P O S I T E GROUND L E V E L PLAN 

       

Data c o n t i n u e d 
the south edge of mesa xvill be the 
ac ta a I bu ilding site. 
P r o g r a m : office and laboratory 

space and support functions, in
cluding conference center, caf
eteria, administrative offices, 
etc., for a toted of 915 persons. 
Total area (net) is 242,575 sqft. 
S t r u c t u r a l s> s tem: concrete sys
tems being investigated. 
Mechan ica l system: a combi
nation of elements including 
bio-mass boders, purchased 
power (20 percent of normal 
building requirements), wind 
generators, solar-powered Ran
kin r engine generators, waste-
heat recovery, solar ponds, and 
future photovoltaic solar cell ar
rays. No natural gas or oil will 
be needed. 

Clonsidtants: mechanical, Du
bin-Bloome Associates; civill 
structures, Richard Weingardt 
Consultants; landscape. Bar
man, O'Donnell (jf Henninger 
Associates, Inc., and SWA 
Group. Inc.; acoustics, Coffeen, 
Anderson Associates, Inc.; 
laboratory. Earl L. Walls As-
^ociiifes: jire protection code, 
Rolf f ensen (3' Associates. 
Costs: budget, $65 million. 
P h o t o g r a p h y : Andrew Kra
mer. 

Legend 
1 Main lobby 
2 Information center 
3 Solar court 
4 Exterior garden 
5 Interior garden 
6 Cafeteria 
7 Conference center 
8 Bio/chiemicai conversion 
9 Support shops 

10 Researcfi division offices 
11 Photovoltaics 
12 Administralive / technical services 
13 Analysis and assessment 
14 Technolfxjy commercialization 
15 Photovoltaics program 
16 Academic / international program 
17 Energy resource assessment 
18 Testing and measurement 
19 Thermal conversion 
20 Interstitial space 
21 Exterior terrace 
22 Vendor room 
23 Remote )Ob entry 
24 Storage 
25 Service room 
26 Conference room 

S E C T I O N LOOKING W E S T T H R O U G H THE C E N T R A L SPINE 
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Refitt ing for conservat ion 

C5 

Don K l a b i n 

T h r o u g h a n u m b e r o f case 
studies, the author shows 
that the conservat ion ben
efits of reuse and con
t inued use o f ex i s t ing 
bui ld ings may be m u c h 
greater than expected. 

I 
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The Ryerss Mansion 
("Burholme"), c. 1830, 
Philadelphia, Pa, recently 
restored by Francis G. Vitetta 
Associates, Philadelphia. 
Restored as museum/public li
brary, the house features attic 
insulation, polycarbonate 
storm windows, heat pump/ 
H VAC system, reinstallation 
of original shutters inside and 
out, blinds and shades, more 
localized light switching, 

fluorescent fixtures, relocation 
of attic work areas to base
ment. 

D o n K l a b i n , an a rch i tec t 
a n d ene rgy consu l tan t 
w i t h X E N E R G Y Inc . , L e x 
i n g t o n , M a , is i n v o l v e d 
p r i m a r i l y at present i n 
research f o r the D e p a i i -
m e n t o f E n e r g y a n d 
the N a t i o n a l I n s t i t u t e o f 
B u i l d i n g Sciences l o he lp 
deve lop ene rgy p e r f o r m 
ance s tandards f o r new 
b u i l d i n g s . F o r m e r l y a 
Senior Consu l t an t i n 
acoustics w i t h B o l l Ber -
anek & N e w m a n , Inc . , he is 
an i n s t r u c t o r a n d the coor 
d i n a t o r o f the B u i l d i n g 
T e c h n o l o g y c u r r i c u l u m at 
the Bos ton A r c h i t e c t u r a l 
Cen te r , a n d a l ec tu re r at 
Cathol ic U n i v e r s i t y . H e is 
present ly p r e p a r i n g a book 
en t i t l ed 10-d Design. 

Tomorrow's energy 
from yesterday 

 

 

 

C o n s i d e r the f o l l o w i n g : in 1979 m o r e than 
$40 b i l l i o n was speiU to renovate ex i s t ing 
b u i l d i n g s a n d w i t h i n the next several years 
th is reuse ac t iv i ty w i l l account f o r close to 
o n e - h a l f o f a l l b u i l d i n g act iv i ty . M o r e than 8 0 
percent o f the b u i l d i n g s tha t w i l l be i n use 30 
years f r o m n o w are a l ready i n use today. T h e 
i m p o r t a n c e o f r e u s i n g o l d bu i ld ings is that 
they a re repos i to r ies o f energy. A c c o i d i n g to 
a 1977 s tudy o f N e w Y o r k Ci ty h igh-r ise o f 
f ice b u i l d i n g s d o n e by Syska 8c Hennessy w i t h 

I i s h m a n Research C o r p o r a t i o n , those b u i l d 
ings b u i l t b e f o r e 1900 averaged 95 ,000 B i n o f 
ene rgy per sq f t pe r year f o r a l l o p e r a t i n g 
u t i l i t i e s over a five-year p e r i o d . T h e best of 
t h e m averaged 83 ,000 . B y compar i son , o f 
fices b u i l t be tween 1941 a n d 1962 average 
126,000 B t u per sq f t pe r year, a n d those 
f r o m 1962-1970 ave raged 115,000 B t u per 
sq f t pe r year. O t h e r energy studies have 
shown tha i ear ly 1 9 t h - c e n t u r y bu i ld ings are 
even m o r e e f f i c i e n t . S i g n i f i c a i u l y , the sharp
est decl ines i n e n e r g y e f f i c i ency came w i t h 
the d e v e l o p m e n t o f cen t r a l hea t ing a n d a i r 
c o i u l i t i o n i n g . T h e "a rch i t ec tu re o f the we l l -
t e m p e r e d e n v i r o n m e n t " as Reyner B a n h a m 

re fe r s to i t , d epends en t i r e ly on mechan ica l 
lo ices to p r o v i d e h e a l i n g a n d c o o l i n g f o r 
c o m f o r t . I t is an a r ch i t e c tu r e tha t uses 
t echno logy i n the most i n e f f i c i e n t way to 
ove rcome the ene rgy def ic iencies o f g l az ing 
a n d o v e r i l l u n i i n a l i o n . 

Eor a c o m p r e h e n s i v e analysis o f the 
ene rgy- sav ing p o t e n t i a l o f r e u s i n g ex i s t i ng 
s t ruc tures vs. b u i l d i n g anew, t h e c o m p u t e r 
models c o n t a i n e d i n the Federal A d v i s o r y 
C o u n c i l o n H i s t o r i c Preservat ion 's s tudy e n t i 
t l ed Asse.mng the Energy Conservation Benefits of 
Historic Preservation s h o u l d be r ev i ewed care
f u l l y (see p . 25 ) . 

Incent ives for investment and imaginat ion 
O f t e n m u c h o f the discussion a m o n g ar
chitects , eng ineers , a n d b u i l d i n g owners 
abou t e n e r g y c o i u ^ r i ' a t i o n r e m a i n s ene rgy 



T y p i c a l A S H R A E 
E n e r g y Audi t 

The m a j o r sections a n d 
i tems w i t h i n each section 
o f a typ ica l A S H R A E -
based code a re : 

Design condit ions 
O u i d o o i design t e m p e r a 
t u r e . 

I I K I O O I desiK' i 
t u re . 
f I u m i d i t > . 
V e n t i l a t i o n . 

i i n i | ) e r a -

E x t e r i o r envelope 
. M a x i m u m L - \ a l u e s o f 
( o n i p o n e n t s (walls , r o o f / 
cei l ings, fl«)ors. doors , 
w i n d o w s ) . 
M a x i m u m ( ) \ e r a l l L ' „ - \ ' d -
ues of walls, i o o f / c e i l i n g 
assend)lies. f l oo r s . 
- M a x i m u m ove ra l l t he r 
ma l t r ansmi t t ance va lue 
( O T T V ) f o r e x t e r i o r walls 
a n d the r o o f / c e i l i n g as
sembly. 
I n s ida t i on . 
V a p o r b a r r i e i s. 
.Ail i n l i l i r a t i o n at w i n d o w s 
a n d doors . 

Mechan ica l sys tems— 
H V A C 
Siz ing iechnic |ues. 
V e n t i l a t i o n s h u t - o f f o r 
v o l u m e r e d u c t i o n . 
- M i n i m u m c o m b u s t i o n e f -
li( i i-ncy. 
M i n i m u m coel lu ien i of 
pel f o r m a n c e (f oi h e a t i n g 
a n d c o o l i n g ) . 
A i r t r an spo r t fac t o i . 
C o n t r o l s ( t empe t a t u r e , 
h u m i d i t ) , zon ing ) . 
Duct c o n s t r u c t i o n a n d i n 
su la t ion . 
Use o f e c o n o m i z e r cycle. 
Ba lanc ing . 
P i p i n g i n s u l a t i o n . 
\ .11)01 b a r r i e i s. 

E l e c t r i c a l power 
Power fac to r . 
\ O l l a g e d r o p . 
L i g h t i n g s w i t c h i n g . 
M e t e r i n g . 
Power c o M s u i n p l i o n ( m o 
tors) . 

L i g h t i n g 
I l l u m i n a t i o n levels. 
L i g h t i n g power b u d g e t . 

Service water heating 
I empera tu re s . 
Flow rates. 
S tandby losses. 

c<)ni'<'r,sation because o f pe rce ived unsat isfac
to ry payback f igures . I n today's h i g l i K 
i n f l a t i o n a r y economy, howeve r , last year's 
"unfeas ib le" r e t r o l i t w i t h a ca lcula ted pav-
back o f five years, f o r e x a m p l e , may be 
this year's "a t t rac t ive" r e t r o f i t w i t h a payback 
o l th ree years. Consider , f o r example , that in 
the past year the price o f h e a t i n g o i l i n .Mas-
s.u liusetts has d o u b l e d , i n f l a t i o n has ex
ceeded 13 pe i cent, the cost o f i n su l a t i on has 
increased 40 percent , etc. ( this p rov ides m o r e 
t h a n a 2 T leverage in f a v o r o f i n su l a t i on , by 
the way) . These increases a re f a r d i f f e r e n t 
f i o m the i n f l a t i o n a n d d i s c o u n t i n g fac tors 
used by ene rg \ (o i i su l t an t s in t h e i r 1979 cal
cula t ions . I t is clear, however , that in o r d e r to 
reverse the present t r e n d to l i m i t e d capi ta l 
inves tment i n r e t ro f i t s to bat t le steeply r i s i n g 
energy costs i n c o m m e r c i a l b u i l d i n g s , we 
neetl some a d d i t i o n a l incent ives . 

Bui ld ings 
O n the side o f the de s igne i . the gove i i i i i i e n t 
o f f e r e d i n 1979, a n d again this year. A p p r o 
pr ia te T e c h n o l o g y ( A T ) gran ts to p r o m o t e 
the d e v e l o p m e n t o f b u i l d i n g technologies 
that meet local needs u s i n g available skills 
and resources. I n New K n g l a n d a lone, in 
1979, 74 p r o j e t t s were f u n d e d w i t h g r a m s 
to t a l i ng S79(i,()()(); the average g ran t a w a r d 
was S I 1,000. I t w o u l d be nice to t h i n k that 
a rch i t ec tu ra l a n d e n g i n e e r i n g societies m i g h t 
consider increas ing this seed m o n e y by re 
t u r n i n g to selected m e m b e r s a p o r t i o n o f the 
dues col lec ted . 

O n the side of the b u i l d i n g o w n e r , financial 
consul tants in the publ ic a n d pr iva te sectors 
disagree as to whe the r the incen t ive f o r the 
b u i l d i n g o w n e r s h o u l d be "solar bank" sub
sidies i n the f o r m o f low-cost loans, f o r 
example , o r energy inves tment tax credi ts , o r 
e x e m p t i o n s f r o m p r o p e r t y a n d sales taxes. 

I he issue remains , h o w e v e i , tha t we need 
s o m e t h i n g to p r i m e the p u m p o f ene rgy con
servat ion in the c o m m e r c i a l b u i l d i n g sector. 

I he g o v e r n m e n t a n d even some Icjcal banks 
have been l o s i c n n g conserva t ion i n resi-
clc nces us ing these incent ives , whi le at t he 
same t i m e v i r t ua l l y neg lec t ing conserva t ion i n 
c o m m e r c i a l bu i l d ings by a consp icuous ab
sence o f o f f e r i n g s . Yet , t ec l in ica l lv speaking , 
many o f the actual c o n s t r u c t i o n i m p r o v e 
ments f o r energy conservat ion in the c o m 
merc ia l sectoi are o f t e n s imi la r in na tu re , i f 
not scope, to those in the res iden t ia l sector, 
e.g., wea the r i za i ion . ven t i l a t i on r e d u c t i o n , 
etc. 

I he F inn i sh g o v e r n m e n t s recent s t ra tegy 
in the area o f hous ing des ign may be an ap
p r o p r i a t e m o d e l f o r o u r g o v e r n m e n t s 
strategv l o r n . i l i o i i a l ene rgy conse rva t ion . 

I he F i n n i s h s o l u t i o n was to create a l ax ben
ef i t f o r the inves tor i n h o u s i n g be low a 
stated size (100 sq m ) a n d a tax penal ty i f 
above the u p p e r b o u n d o f des i red sizes (120 
s(| m ) . T h i s scheme has p a r t i c u l a r re levance 
vis-a-vis the u p c o m i n g Energy P e r f o r m a n c e 
.Standards. Reg-ardless o f the d i f f i c u l t v de
signers o f feder . i l lv f i n a n c e d h o u s i n g may en
c o u n t e r at first i n a t t e m p t i n g to meet the 
BEPS B t u budge t f o r the b u i l d i n g , the p r o v i 
sion o f a financial ca r ro t at t he e n d o f the 
st icky des ign process, i f the budge t is not o n l y 
met bu t u n d e r s h o t by a ce r t a in percentage, 
w o u l d ce r ta in ly ent ice the inves tmen t a n d de
v e l o p m e n t c o m m u n i t i e s a l ike a n d is wc j r thy 
o f f u r t h e r c o n s i d e r a t i o n . What may p rove lo 
be the decisive f ac to r , o f course , w i l l be the 
ease, o r lack t h e r e o f , o f a ch i ev ing the stated 
budge t in the first place, a n d o n l y exper ience 
i n s i m u l a t i n g a n u m b e r of designs w i l l de ter 
m i n e the prac t ica l i ty o f B t u budge t values. 

T h e key to success i n this endeavor , as w i t h 
so m a n y o thers , w i l l be to ent ice the e n i i e -
pi e n e u i ial spi r i t a n d Yankee i n g e n u i t y i n a l l 
o f us. T h i s may m e a n us ing a d i v e r s i f i e d eco
n o m i c t o o l , one whose incent ives m i g h t vary 
as a lunc l i o n o f size o f i nves tmen t . Business 
owne r s , however smal l or la rge , need to know 
that t he i r el fo r t s at ene rgy c f j i i s e r v a i i o n are 
m o r e s ign i f ican t t h a n t he i r e lect r ic meters 
a n d payback ca lcula t ions mav ind ica te , since 
i l u \ are al l |)art o f a l a rge r p l an . 

Cit ies 
It has been the expe r i ence of i n a n y D O E o r 
o t h e r g o v e r n m e n t a d m i n i s t r a t o r s t o observe 
less- than-complete success w i t h ene rgy c o n 
servat ion p r o g r a m s w h e n they have not been 
keyed to a w e l l - d e f i n e d , po l i t i ca l / economic / 
geograph ica l u n i t , such as a m u n i c i p a l i t y o r 
t o w n . T h e lac k o f cohes ion results f r o m i n 
he ren t dupl ic a t i on cjf e f f o r t w i t h i n g r o u p s , o r 
gai)s be tween g r o u p s , unconsc ious ly w o r k i n g 
i n pa ra l l e l . T h e newest a t t e m p t to u n i f i e d 
conse rva t ion ef f o r t s b e y o n d the scale o f i n d i 
v i d u a l b u i l d i n g s is the selection o f 17 cities i n 
the U n i t e d States as sites f o r a Cc^mprehen-
sive C i ty E n e r g y M a n a g e m e n t P r o g r a m 
( ( . ( . F M P ) . T h i s p r o g r a m , t h r o u g h its b o a r d 
o l c i t izen advisors , w i l l a t t emp t to achieve a 
cohesive, m u l t i f a c e t e d p l an f o r each city tai
l o r e d to the local set o f c o n d i t i o n s . 

T h e success o f the c o m m u n i t i e s o f Davis , 
Ca, a n d P o r t l a n d , O r , i n s i gn i f i c an t l y r e d u c i n g 
ene rgy use c^n a c o m m u n i t y - w i d e scale was 
ih( s t imu lus f o r th is p r o g r a m . Needless to 
• - I N . t he service o f archi tects o n these ( a n d 
o t h e r ) c i t izen advisory boards w o u l d be a va l 
uable wa> to m a i n t a i n a h i g h p ro fcs - ' i o i i il 
p r o f i l e a n d to assure that t he newly de
ve loped ene rgy conserva t ion practices arc 
consonant w i t h o t h e r design s tandards a n d 
regu la t ions . 

Since the onset o f the energy crisis i n 197'L 
archi tects , eng ineers , an<l b u i l d i n g o w n e r s 
have been w o r k i n g d i l i ge i i i l v to achieve l o w e r 
costs a n d r e d u c e d energy c o n s u m p t i o n . Fhe 
f o l l o w i n g case studies i l l u s t i a i e this p o i n t . 
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Refitt ing for conservat ion E n e r g y conservat ion in ex is t ing bui ldings 
Case Study No. I: Monadnock Building, Chicago. 
The cons i f l e r a t i on f o r r e d i u i n g energy use in 
the r e s to ra t ion a i u l r ehab i l i t a t i on o i 
e x i s t i n g — a n d especially l a n d m a r k — s t r u c 
tures is para l le l to that f o r new st ructures 
a m i , i n c o m m e r c i a l s t ructures , equal ly c r i t i 
cal . I n ce r t a in cases the fact that a g iven 
l a n d m a r k s t r u c t u r e m a y be less e f f i c i e n t in 
t e rms o f c o n t e m p o r a r y s ta iulards o f space 
u t i l i z a t i o n o r o the r aspects makes energy con
serva t ion even m o r e c r i t i c a l . 

S O M s 1979 studies f o r t h e comple te resto
r a t i o n a n d c o m m e r c i a l r e d e v e l o p m e n t o f the 
f a m o u s .Monadnock B u i l d i n g (des igned by 
B u i i d i a m & Root a n d const ructed, d u r i n g 
1889-1893) was u n d e r t a k e n l o r Broadacre 
M a n a g e m e n t . This owner ' s representa t ive 
was c o n c e r n e d w i t h b o t h a rch i t ec tu ra l pres
e r v a t i o n a n d viable c o m m e r c i a l r edeve lo j ) -
m e i u . 1 he f o l l o w i n g c o m p o n e n t s a n d alter
natives were ana lyzed : d o u b l e vs. single 
g l az ing , new vs. ex i s t i ng sash, insu la t ion vs. 
u n i n s i d a t e d ex i s t i ng , m a s o n r y walls a n d roof , 
ope rab le vs. fixed sash, cen t ra l i zed vs. de
cen t r a l i zed mechanica l system, i c d u c t i o n i n 
l i g h t i n g levels, a n d electr ical vs. n a t u r a l gas 
service as the f u e l source f o r e n v i r o n m e n t a l 
c o n t r o l . 

The p r i n c i p a l f i n d i n g o f the S O M study 
was that t he specific p r o p o r t i o n s , cons t ru t -
t i o n , f e n e s t r a t i o n , site, a n d c l imate o f an 
e x i s t i n g b u i l d i n g r e n d e r residts that are d i f -
f i c i d t to genera l ize . Seco iu l , especially i n 
conune rc i a l s t ruc tures , t he de ta i l ed eco
nomics o f d e v e l o p m e n t , of cons t ruc t ion type 
a n d detai ls of ex i s t ing b u i l d i n g , a n d the I I K I 
escalation p ro jec t ions substaiuial ly a f fec t the 
|)eii<)d over w h i c h cost benef i ts w i l l be 
l ea l i zed o n ene rgy-conse rv ing f i r s t costs. 
Nonetheless , f o r the M o n a d n o c k B u i l d i n g , 
w i th 4 I 1,000 gross sq f t , 6:1 aspect ra t io (400 
I t n o r t h - s o i u h , 65 f t east-west), 16-17 stories 
i n he igh t w i t h 35 percent g l az ing a i u l 65 per
cent heavy maso in y, it was f o u n d that doub l e 
g l a z i n g c o i d d be f i n a n c e d w i t h energy sav
ings. I t was also f o u n d that wall i n su la t ion 
c o i d d be j u s t i f i e d i f the i n t e r i o r f i n i sh o f the 
e x t e i i o r wal l were to be replaced f o r o i l i e i 
reasons, such as d e t e r i o r a t i o n . A decen
t r a l i zed mechanica l system migh t not on ly 
ease ins ta l la t ion o f new systems i n an o ld 
b u i l d i n g , bu t ( o i d d p e r m i t savings in conver
sion t i m e , an<l t h e r e f o r e energy use, i f the 
o w n e r a n d tenams c o i d d avail themselves o f 
t h e m . New sash o r seal ing of the ex is t ing sash 
to r educe crack section is essential to reduce 
i n f i l t r a t i o n , a n d cou ld also show s igni f icant 
benef i t s . The e x i s t i n g cha iac ie r o f the 
M o n a d n o c k B u i l d i n g also p r o v i d e d some 
benef i t s : the heavy m a s o n r y is clearly an asset 
i n the Ch icago c l imate because of the t ime- lag 
o f its heat t r a n s f e r , a n d the design o f the bay 
w i n d o w s shaped the i n t e r i o r space so that the 
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Tor the landmark Monadnock 
Building, Chicago, II, it was 

found double glazing xvould be 
cost-efficient. 

l ayout of l i g h t i n g fixtures c o u l d f)e a r r a n g e d 
to p r o v i d e adequate l i gh t levels o n w o r k sur
faces but r educe genera l levels e lsewhere. 

A cons t ra in t p r o v i d e d by the ex i s t ing b u i l d 
i n g was the l i m i t e d f r e e d o m i n select ing the 
new w i n d o w s . Ref lec t ive glass was consideieel 
a n d e l i m i n a t e d since it w o u l d not be r e q u i r e d 
to a t t a in A S H R A E 9 0 - 7 5 s tandards a n d 
w o u l d be d a m a g i n g to the a rch i t ec tu ra l 
( ha rac t e r o f the e x i s t i n g w i n t l o w s , w h i c h a re 
recessed i n the m a s o n r y . 

T h e r e h a b i l i t a t i o n / r e s t o r a t i o n w o r k i n the 
b u i l d i n g , w h i c h is c u r r e n t l y o c c u p i e d , is to be 
phased as the n e w tenant lease agreements 
are f o r m i d a t e d . T h e e lements slated f o r 
c o m p l e t e r e s t o r a t i o n are the e x t e r i o r walls, 
cas t - i ron s t o r e f r o n t s , first-floor lobby , a n d the 
f a m o u s cas t - i ron stairs. Tenant s tandards 
p r o p o s e d f o r the r e f i t t i n g o f the b u i l d i n g 
were g e n e r a t e d u s i n g c o n t e m p o r a r y r e n d i 
t i o n o f the o r i g i n a l b u i l d i n g scale, i n c l u d i n g 
o r i g i n a l d o o r he ights a n d p r o p o r t i o n s . 

I t is w o r t h w h i l e t o note that the S O M o f f i c e 
prcxeeds t h r o u g h a p redes ign ene rgy s tudy 
on a l l r enova t ions , w h e t h e r a smal l l i b r a r y or 
a l a rge of f ice b u i l d i n g . T h e i r energy studies 
i nc lude in -house c o m p u t e r s imula t ions us ing 
the T R A C E a n d A S H R A E ( A P E C ) p i o -
g rams . 

Case Study No. 2: Baltimore City Hcdl, Md. 
I he B a l t i m o r e C i t y H a l l (PIA, N o v . 1977, 

p . 76) u n d e r w e n t a p r o g r a m o f r e s to ra t ion 
a n d r e n o v a t i o n d u r i n g 1974-76 by A r c h i t e c 
t u r a l H e r i t a g e - B a l t i m o r e ( Thomas A m s l e r , 
Char les H a g e n a h , a n d K e n n e t h M a c L e a n ) in 
j o i i u v e n t i u e w i t h Meyers 8c D ' A l e o A i c h i -
tects. T h e i r i n i t i a l feas ib i l i ty s tudy was re
s o u n d i n g l y s u p p o r t e d by pub l i c r e f e r e n d u m 
f o r a b o n d issue to u p g r a d e the 1875 struc
t u r e . W i t h its 2 - 4 - f t - t h i c k , marb l e -c l ad , ex
t e r i o r m a s o n r y wal ls , i n t e r i o r b r i c k b e a r i n g 
walls, a n d v a u l t e d b r i c k c o f f e r s , t he B a l t i 
m o r e C i t y H a l l is a p r e m i e r e x a m p l e o f a 
high-mass b u i l d i n g a n d , thus, t he t i m e lag of 
its t h e r m a l response is o f great s ign i f icance . 

Data c o m p i l e d f r o m s imi la r heavy m a s o n r y 
s t ruc tures at H a r v a r d U n i v e r s i t y ind ica te that 
the t e c h n i q u e o f n i g h t setback o f thermosta ts 
is successfid a n d a p p r o p r i a t e f o r low-mass 
s t ruc tures b i u not f o r high-mass s t ruc tures 
where t h e i i s torage o f solar ene rgy g a i n e d 
d u r i n g d a y l i g h t h o u r s is r e r a d i a t e d at h i g h 
levels d u r i n g t h e e v e n i n g h o u r s . L i g h t w e i g h t 
b u i l d i n g s w i t h t h e i r near - ins tantaneous heat 
gain a n d heat loss can be set back to 55 F, f o r 
e x a m p l e , a n d ac tua l ly reduce c o n s u m p t i o n 
whereas i n the h igh-mass b u i l d i n g the struc
t u r e w i l l be h e a t i n g i t se l f above this level a n d 
t h e r e f o r e the a u t o m a t i c the rmos ta t con t ro l s 
canno t be j u s t i f i e d . 

T h i s lesson in t h e r m a l logic underscores 
the fact that different design strategies are needed 

for different buildings a n d that r ides oi t h u m b 
or o t h e r shor tcu t s i n t h i n k i n g s h o u l d be 
a p p l i e d j u d i c i o u s l y . 

E x i s t i n g w o o d shut ters located on the in te 
r i o r at t he edge o f the deep w i n d o w recesses 
were s t r i p p e d a n d r e f i n i s h e d d u r i n g the 
b u i l d i n g r e n o v a t i o n . A f t e r h a v i n g been r e n 
d e r e d i n o p e r a b l e by b e i n g p a i i u e d shut over 
the years, the ope rab le shut ters are now of 
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valuable assistance i n c o n t r o l l i n g i n d o o r 
t e m p e i a t u i e s d u e t o d i r e c t solar g a i n . 

O t h e r s igni f icant ene rgy conserva t ion 
measures were g a i n e d I r o m the a d d i t i o n of 
i i i s u l a i i o n lo i l i r d t c p . u n i n s u l a t e d attic at i l i e 
l o p of the .Mansard r o o f , a n d t h r o u g h the use 
of heat recovery be tween f a n - c o i l uni t s at the 
p e r i m e t e r p i p e d separa teh f r o m uni ts i n the 
i n t e r i o r /one , ( o i n u c l e d l o a ( asc a d i n g ( h i l l e r 
system (des igned by R . G . V 'anderwei l En -
g inee i s o f Bos ton) . 

Case Study No. 3: Mechanics Hall, Worcester, 
Ma. 
A h i s to r ic concer t ha l l ( P / A . N o v . 1979, p . 84) 
c o n s t r u c t e d i n IH57 was r e s t o r e d a n d ex
p a n d e d in 1978 by A n d e r s o n N o t t e r 
l i n e g o l d i n response t o s t r o n g c o n n m n i i i y 
s u p p o i i to u p g r a d e the b u i l d i n g by m e e t i n g 
c u r r e i n safeiv a n d c o n d o r t s tandards whi le 
p r e s e r v i n g the excel len t acoustics of the h a l l . 
I n o r d e r to p r o v i d e ade( |ua ie l i f e safety f o r 
the audience of 1500 seated o n the t h i r d Moor 
o f a w o o d e n s t r i u t u r e , a new lobby was ( o i i -
s t r i u ted at the t ea r o f the e x i s t i n g b u i l d i n g . 

T his "solar g r e e n h o u s e " is n o w a m a j o r en-
i r a i u e o i e<|ual i n q j o r i a n e e l o the his tor ic 
I r o n t en t rance , because o f the h x a t i o n of the 
present p a r k i n g areas a n d changes to the 
( l o w i i i o w n pedes t r i an a n d veh ic ida r t r a f f i c 
pa t te rns over t i m e . T h e a n g u l a r a d d i t i o n . 
w h i c h f ol low s I he p r o p e r t y l i ne , serves th ree 
p r i m a r v t u n c i i o n s : as en t rance , a d d i i i o n a l 
egress (stairs a n d e leva to r access f o r the 
h a n d i c a p p e d ) , . i n d lobbv f o r o v e r f l o w 
c r o w d s . I n a d d i t i o n . he( ause of the ai ( In l e t i s 
use o f glass l u l l he igh t f o r the e x t e r i o r wall o f 
the lobby, the space is u.sed f o r meet ings a n d 
e x h i b i t i o n s . T h e glass a l lows the lobby to ad 
vert ise its f u n c t i o n s at n i g h t , a n d d u r i n g the 
day t o conserve space-hea t ing energy f o r the 
r e s to red b u i l d i n g by a c t i n g as a d i rec t g a i n , 
passive solar co l l ec to r . W h i l e there is a 
mechan ica l svsiem l o sei ve t h e lobbv . i i is not 
used at all o n sunny days, a n d studies are now 
b e i n g made to cons ider r e c i r c u l a t i n g the 
passively heated lobby a i r to o the r aieas o l 
the b u i l d i n g r e ( | u i r i n g hea l . 

A n d e r s o n N o t t e r F inego ld ' s j o i n t interest 
i n e i u i y \ ( o n s e r v a i i o n a n d l i i s io r i ( preserva-
l i o n has led t h e m to w o r k t u r r e n t l y w i t h a 
c o m m i m i t y g r o i i j ) o n a f ede ra l ly f u n d e d 
d e m o n s t r a t i o n p ro jec t t o e x p l o r e the passive 
solar a n d ene rgy conse rva t ion po ten t ia l i n 
r e h a b i l i t a t i n g e x i s t i n g u r b a n m u l t i l a m i l v row 
h o u s i n g . St i l l i n des ign , a p o r t i o n o f the ex
t e r i o r masonry walls w i l l be covered u i i h 
i i . n i s lucen t ins tda ted s a n d w i d i panels . i nd 
w i l l also i n c o r p o r a t e act ive solar r o o f t o p co l 
lectors f o r domest ic hot water , reflet i i \ e 
m i n o r - f i n i s h a l u m i n u m b l inds , operable i n 
sula ted shades f o r a d d i t i o n a l n i g h t t i m e con
se rva t ion , a n d new d o u b l e - o r i r i p l e - g l a / e d 
sash. A l t h o u g h th is p ro jec t involves strictly 
res ident ia l uses, t he re are d i r ec t a n d i m p o r -
l an i r a m i f i c a t i o n s also f o r nu i l i i u se or s i r ic l ly 
c o m m e r c i a l f u n c t i o n s i n ex i s t ing masonry 
b u i l d i n g s w h i c h are c o m m o n to many o the r 
dow i i i o \ M i Nl . i i i i Street A m e r i c a " streets. 

70 F" 

65 V HIGH MASS 

QQ V / 
gg ' « ^ / LOW MASS 

50 — 

12N 6PM 12M 6AM 12N 

Chart shows differences of night
time setback for high- and low-
mass buildings. 
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Baltimore City Hall, Md (above); Mechanics Hall, Worcester, Ma (below). 
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Refitt ing for conservat ion 

At HaverjordJr. High School, 
llavrr/ord. Pa (below), juel con
sumption is 30 percent lower 
ajter replacing 600 deteriorating 
windows and upgrading hinting 
and environmental control sys
tems. 

Case Study No. 4: One Jinn's experience. 
1)« spin- sn((csses in p r o m o t i n g I I K I ^ N ( o n -
se rva i ion des ign services, V' i tet ia A.ssociates. 
an A E (n i n w i t h o f f i c e s in N e w Jersey, 
Pennsylxai i ia . a n d Massac Iniseits, has disco\ -
c icc l i l l . I I most cl ients , whe ther publ ic or 
p r iva t e . deve lo | ) a t l i l u d i n a l ohsiadcs in 
e v a l u a t i n g capi ta l e x p e n d i t u r e s l o i c i u i g \ 
consei \ a l i o n p n i pose s a lone, even when the 
ca lcula ted paybacks are w i t h i n a feasible 
r ange . I hese obstacles, however , are over
come when o t i i e i ai c h i t e c t u i a l factors c o m e 
i n t o p l a \ . S M C l i as cons idera t ions of i m p r o v e d 
space n i i l i / a l i o n oi expai is ic iu . cliaiiKC of use 

 
The Gillette Company pays $20 
million to generate $2 billion in 
sales—without an energy-
conservation program, an addi
tional $10 million would be 
spent. 

or it I ( J ) I I .il)le construe t i ou ( the most notable 
( \ a M q ) l e of the la t ter b e i n g w i n d o w s b e g g i n g 
f o r r e p l a c e m e n t because o f o l d age, p o o r 
m a i n l e u a n c e . o r f a u l t y ins ta l l a t ion) . 

A t H a v e r f o r d J r . H i g h Schoo l , H a v e r f o r d , 
Pa. a f t e r u p g r a d i n g the school 's a g i n g heat
i n g a n d e n v i r o n m e n t a l c o i u i o l s\stems a n d 
r e p l a c i n g m o r e than (iOO d e t e r i o r a t i n g wood 
w i n d o w s , f u e l c o n s u m p t i o n is said to be at 
least 30 percen t below that o f p r e r e n o v a i i o n 
levels. I n r e f u r b i s h i n g the 5 0 - y e a i - o l d b u i l d 
i n g f r o m r o o f t o bo i l e r r o o m , the archi tects 
r e v a m p e d the e n t i r e l i c i t i n « | ) l a i i t , r ep laced 
duct w d i k a n d p i | ) i i i g . iinproNed \ c n t i l a t i o n 
i n shop areas, a n d ins ta l led sophis t ica ted 
zone heat con t ro l s a n d i l i e r m o s i a t s i h r o n g l i -
ont t he 1 l ( ) - i o o i n l a c i l i t \ . Renoxa t ions to the 
h e a l i n g p lant i n c l u d e d the ins ta l l a t ion o f 
th ree new o i l b u r n e r s and rep lacement o f the 
f i r e b o x i n each of the th ree bo i le rs . The i n i 
t ia l phase of the r e n o v a t i o n was c o m p l e t e d at 
a cost we l l be low the $3 m i l l i o n b u d g e t e d fcjr 
the w o r k a n d inc l u d e d the pure base a n d i n 
s ta l la t ion o f double -g lazed rep lacement w i n 
dows. Besides inc reas ing energ> e-f fie ie iie \ . 
the arc liitee ts also u p d a t e d the school's l i g h t 
i n g system, re loca ted a n d e x p a n d e d the l i 
b r a r y a n d i n d u s t r i a l ar ts fac i l i t ies , a n d 
des igned an e leva to r to p r o v i d e access fe)r 
h a n d i c a j j p e d at f i ve levels. 

I n u p g r a d i n g the l i g h t i n g system the a r c h i 
tects ca l led f o r m o r e t h a n 121)0 new recessed 
f luorescent l i gh t un i t s l o r classrooms a n d 
c o r r i d o r s a n d an a d d i t i o n a l 20 e x t e r i o r flood
l igh ts . To a v o i d m a j o r d i s r u p t i o n s in i h e e d u 
ca t iona l p r o g r a m , m o r e than 100 w o r k m e n 
were assigned to the fas t - t racked job d u r i n g 
the s u m m e r recess. A s a resul t , ai least 95 
percent of the w o r k was c o m p l e t e d i n t i m e 
Icjr t he school r e o p e n i n g i n Sep tember . 

Replac i n g a 50-year -o ld roo f o n a O-stoi \ 
l igh t m a n u f a c t u r i n g facili t> f o r R C A in C^am-
d e n , N J , mean t a costly inves tment . Since- the 
c o m p a i n w o u l d ha \e l o r e m o v e a n d reset 34 
a i r -coo led c o m p r e s s o r / c o n d e n s i n g un i t s that 
were scat tered across the r o o f , i t sought a less 
expens ive a l te rna te me .ins o f p r o v i d i n g c o m 
f o r t a b l e c o o l i n g f o r the 560,000-s( | - f I p l a n t . 
I n the r edes ign s tudy , the archi tec ts l ea rned 
that i n s t a l l i n g a new cent ra l -s ta t ion d i r ec t -
e x p a n s i o n sc rew-compressor system w o u l d 
cost abou t the same as rese t t ing the e x i s t i n g 
eondens ing un i t s . O n the basis of this s tudy , 
the c o m | ) a n \ r e m o v e d ihe- r o o f t o p uni t s a n d 
purchased a n d ins ta l l ed a 3()0-ton d i r e c t -
expans ion screw-compressor evapora t ive -
condense r sys tem, f h e e q u i p m e n t has r e 
duced p o w e r , o p e r a t i n g , a n d ma in tenance 
costs by a p p r o x i m a t e l y $45 ,000 p e r year. I n 
stalled in the t o w e r section o f the b u i l d i n g , 
the package uses al l ex i s t i ng a i r hand le r s , 
d u c t w o r k con t ro l s , a n d r e f r i g e r a n t p i p i n g u p 
to the f i f t h f l o o r . I he s>stem suppl ies t h e 25 
ex i s t ing a i r hand le r s whic h i n t u r n d i s t r i bu t e 
a to ta l connec ted c o o l i n g load o f 208 tons . 
Suct ion a n d l i q u i d p i p i n g , i n o u n l e d on the' 
ce i l ing o f the f i f t h floor, can be t i ed i n t o a d d i 
t iona l a i r hand le r s i n the b u i l d i n g by i u n n i n g 
b ranch p i p i n g f r o m \ a l \ e s des igned l o r that 
pu rpose . Most of the mechanica l p rob l ems 
expe r i enced w i t h the o l d un i t s have been 
e l i m i n a t e d . P r e l i m i n a r y data ind ica te that 
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p o w e r use has d r o p p e d 44 pe rcen t , r e s u l t i n g 
i n an a n n u a l sav ing of a p p r o x i m a t e l y S15,000 
i n e lec t r i c i ty . T h e e q u i p m e n t has also re 
d u c e d d e m a n d charges. Ma in tenance has 
been r e d u c e d a c c o r d i n g l y a n d l o w e r ma in te 
nance ma te r i a l costs are expec t ed t o cover the 
labor costs. 

V i t e t t a Ass iKia ies has d e v e l o p e d a c o m 
p u t e r i z e d p r o g r a m f o r t h e pu rpose o f 
e v a l u a t i n g e x i s t i n g b u i l d i n g faci l i t ies l o r re
c y c l i n g purposes as we l l as f o r l o n g - t e r m 
ma in t enance schedides. 1 he need to o p i i m i / c 
the u t i l i z a t i o n of e x i s t i n g inves tments i n 
t e rms o f brie k a n d m o r t a r has r e q u i r e d that 
aic l i i tec ts become inc reas ing ly i n v o l v e d i n the 
eva lua t ive process t o c l e t e rmine the o p t i m u m 
use of ex i s t i ng fac i l i t i es as we l l as l o n g - t e r m 
need . I n response t o t h e specific needs o f the 
New Jersey D e p a r t m e n t o f E d u c a t i o n , V i t e t t a 
Associates has e v o l v e d a c o m p u t e r i z e d lac ilii \ 
survey p r o g r a m based o n a d i c t i o n a r y o f 
i tems f o u n d i n the mechan i ca l , electric al. . i nd 
s t r u c t u r a l aspects o f fac i l i t ies . I he c o m 
p u t e r i z e d p r o g r a m is based o n a w o r k i t e m 
code a n d un i t cost ( d o l l a r ) take of f. w h i t h are 
dcKiiinented o n inspec t ion r epor t s done bv 
re la t ive ly u n t r a i n e d i n s t r u c t o r s . T h i s uti l izes 
basic appra isa l t echn iques r a t h e r than h i g h 
level technical ski l ls . A ( l i t ica l p o r t i o n o f the 
c o m p u t e r p r o g r a m inc ludes an eva lua t ion of 
i n s u l a t i n g values o f a l l c o m p o n e n t s , life-c ycle 
cos t ing f o r i m p r o v e m e n t s t o these c o m p o 
nents o r t he i r r e p l a c e m e n t , a n d the impac t o f 
these l o n g - t e r m i m p r o v e m e n t s o n the opera t 
i n g cost. T h e system involves a de ta i led , i t em 
by i t e m cost appra i sa l f o r a l l r e m e d i a l w o r k , 
as w e l l as a m e t h o d o l o g y f o r d e t e r m i n a t i o n o f 
rep lacement , m o d i f i c a t i o n , o r r ecyc l ing deci
sions. 

1 he same p r o g i a m surveys a n d eva lua t ion 
techniques are b e i n g a i ) j ) l i ed i n a crash pro
g r a m be ing u n d e r t a k e n f o r the Phi lade lphia 
Naval S h i p y a r d i n w h i c h 248 ex i s t ing f ac i l i 
ties a re b e i n g eva lua ted a n d r e c o m m e n 
da t ions are b e i n g made f o r r e m e d i a l meas
ures. A large p o r t i o n o f these remedia l ef
f o r t s is b e i n g d i r e c t e d at energv conservai ion 
i n c l u d i n g w i n d o w r ep l acemen t , add i t i ona l i n 
su la t ion , a n d o t h e r m e t h o d s o f weather p i o -
tec t ion . 1 he l i fe -cyc le costs o f these i m 
p rovemen t s is b e i n g ana lyzed . A proposed 
budge t a n d m a i n t e n a n c e p r o g r a m w i l l be 
c V o lved f r o m i t . 

Case Study No. 5; The Gillette Comfmny, 
worldwide. 
I IK i gv conserva t ion measures o f the Pa|)ei 
Mate Pen C o m p a n v i n v o l v e d some o f its 50 
p lan ts i n 26 c o u n t r i e s . A c o r p o r a t e ene rgy 
strategy was i n i t i a l e d i n 1973, a n d the f r u i l s 
o f the company ' s labors have become notable : 
a 38 percent sav ing w o r l d w i d e , w i t h savings 
at one f ac i l i t y ( 500 ,000 .sq f t ) as h i g h as 44 
percent . 

Despite the use of d i f f e r e n t m a n u l a c l u r i n g 
ec |u ipnient a n d d i f f e r e n t b u i l d i n g envelopes , 
a n d given the wide ly d i f f e r i n g c l ima le s f r o m 
Spain to M i n n e s o t a , the ene rgy -conse rva t ion 
strategies e m p l o y e d , w h i c h have been t a i 
l o r e d to each p a r t i c u l a r set o f c i rcumstances , 
have been e x t r e m e l y successful . Fhe ( jua l i iv 
o f c o r r i d o r a n d of f ice l i g h t i n g l i x i n r e s i n the 
3()0.()0()-s()-ft headcjuar ters has been r e d u c e d 
w i t h no loss i n w o r k area l i g h t i n g in tens i ty ; 
h i g h pressure s o d i u m l a m p s have rep laced 
fluorescent fixtures in m a n u f a c t u r i n g p lants ; 
heat recovery f r o m compressors has p r o 
v ided space hea t ing l o r warehouses; water 
c o n s u m p t i o n has been c a r e f u l l y t r a c k e d w i t h 
r ec i r cu la t ion savings equal to 4 17 m i l l i o n ga l 
lons per yeai ( the a n n u a l water usage o f 
10.000 homes) . A l l th is , a n d the Paper Mate 
Pen and Sa fe ly Razor o f 1980 w o r k as w e l l as 
the 1973 vintages. 

T o pu t the ene rgy conse rva i i on i n even 
t r u e r fVicus, C.illette's a n n u a l e x p e n d i t u r e l o r 
energy is now on ly a p p r o x i i n a t e l v one 
pe rcen t—$20 m i l l i o n l o genera te S2 b i l l i o n i n 
sales. W i t h o u t t h e i r energv consc i va t ion p r o 
g r a m , an a d d i t i o n a l $ 1 0 m i l l i o n p e i year (! i 
w o u l d be spent , w i t h a ca lami tous e f f e c t o n 
earn ings per share. 

C o n c l u s i o n 
A s stated by D r . E d w a r d Fel ler . N o b e l 
P r i z e - w i n n i n g physicis t , i n his newest b o o k 
Energy from Heaven and Earth: "No single p r e 
sc r ip t ion exists f o r a so lu t i on to the energy 
p r o b l e m . E n e r g y conse rva t ion is not c n o n g h . 
P e t r o l e u m is not e n o u g h . Coa l is not e n o u g h . 
Nuclear ene rgy is ncjt e n o u g h . .Solar ene rgy 
a n d geo the rn i a l e n e r g y are not e n o u g h . N e w 
ideas a n d d e v e l o p m e n t s w i l l not be e n o u g h 
by themselve s ( )n lv the p r o p e r e o m b i n a l i o n 
o f all o f these w i l l suf f i ce . " 

His c l a r i o n call f o r a plural is t ic a p p r o a c h , 
one that w i l l take advantage of i n d i g e n o u s 
resources as we l l as fos te r new synergist ic 
technologica l d e v e l o p m e n t s , s h o u l d be music 
to the ears o f creat ive b u i l d i n g designers . VVe 
are s t and ing now at the b r i n k o f a new e ra 
which , u n d o u b t e d l y , w i l l shape new roles a n d 
o p p o r t u n i t i e s l o r p rofess iona l s . A s i n p r e v i 
ous eras, archi tects s h o u l d not hesitate to p ick 
u p the reins o f l eader sh ip . 

For t he benef i t o f those archi tec ts w h o i n 
the past, at t h e request o f t h e i r c l ients , have 
la id energy pigs at the a l tar o f first cost, h a rk : 
a new w o r l d is e v o l v i n g w h e r e i n the- hereto
f o r e sacred f i r s t costs are g i v i n g way l o l i f e -
c \c le costs. A s igni f icant m o v i n g (o r i n e r l i a l ) 
force is c lear ly t h e b a n k i n g c o m m u n i t y . 
However , that c o m m u n i t y cannot i n t u i t w hat 
needs t o be d o n e . I t is u p l o a rchi tec ts to per
suade. W e can no l o n g e r a f f b i d l o b e m o a n 
o u r fa te l i ke some c h o r u s i n a G r e e k t r agedy . 
Fhe l o n g range choice is t o s h a r p e n o u r skil ls 

on the c u t t i n g edge of t e chno logy o r to be
come fossi l ized by the Fossil Fuel A g e o f 
Design—a mere 200-year flicker o f the eye o f 
h is tory . • 

    

  

  
 

  
 

RANGE VENT S % 

F IREPLACE 6% 

D R Y E R VENT 3% 

SLIDING G L A S S XXXX\ 2% 

EXTERIOR D O O R S 5 * 

9ATH VENT 1 * 

R E C : E S S E O SPOT L IGHTS 

- O T H E R 3 * 

This chart shows the relative con
tribution of injiltration sources 
in a typical residence. (From 
Elect r ica l W o r l d , Nm-. / , 
1978.) 
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A n energy-ef f ic ient l ibrary 
incorporat ing part o f an old 
garage shows there are more 
avenues to conserv ing than 
might be cons idered . 

MASTER PLAN N J I—/ lOOV 30m 

       

The neui library was seen from its 
beginning as a focus for rei'itali-
zadon at the downtoirn. It is 
having that effect, but because 
i dnousfirms are involved in im
plementation of building refur
bishing and new planting, the 
work is not proceeding precisely 
asshoum in the master plan. 

W h e n c o n s i d e r i n g the m a n y avenues o j x n 
f o r energy conse rva t ion i l i r o u g h b u i l d i n g de
s ign, it is now increas ingly recognized that the 
way is n o l o n g e r l i m i t e d s i m p l y t o the pros
pect o f r e d u c i n g f u e l c o n s u m p t i o n . A t a 
b r o a d e r scale, we n o w realize that conserva
t i o n can also m e a n r e u s i n g , or m a k i n g bet ter 
use o f , resources that a l ready exist. I n this 
respect , an e x i s t i n g b u i l d i n g or even an e n t i r e 
c i ty can , regardless of t h e i r age, be seen as 
va luable resources that a l ready have cons id
erable a m o u n t s o f ene rgy invested i n t h e m in 
t e r m s of such th ings as mater ia ls , o r i g i n a l cost 
of l abor f o r c o n s t r u c t i o n , a n d even years o f 
past ma in tenance . W e n o w realize that a l l o f 
th is need not necessarily be t h r o w n away, a n d 
it is the acceptance o f j u s t such an idea that 
has a great deal to d o w i t h the new 07,000-
sq- f t l i b r a r y i n N e w Rochel le , N Y . 

F r o m its i n c e p t i o n , the l i b r a ry scheme was 
seen no t o n l y as an o p p o r t u n i t y f o r r e u s i n g 
s o m e t h i n g that a l ready exis ted , bu t also as the 
focus f or r ev i t a l i za t ion of the town's decav ing 
u r b a n center , w h i c h was i tself cons idered a 
va luab le resource that c o u l d be lost i f some
t h i n g were no t d o n e a b o u i i i la ir lv ( |u ick ly . 

T h e s tory goes back t o the 1970s w h e n , 
o w r a p e r i o d o f seven years. New Rochelle 
lost t h r e e o f its m a j o r d e p a r t m e n t stores. 
O i l i e r nearby c o m m u n i t i e s had o u t s t r i p p e d 
the t o w n i n t e rms o f new retai l d e v e l o p m e n t 
a n d had a t t rac ted the m o r e moneyed buyers , 
l eas ing New Rochel le w i t h a p o p u l a t i o n u n 
able l o s u p p o r t t h e retai lers i n the m a n n e r to 
w h i c h i l i ey had become accus tomed. I n 1975, 
howeve r , an A I A RyUD.X I visi ted the c i ty , 
a n d a year a f t e r its r e c o m m e i i d a t i o n s were 
made , the c o m m u n i t y s tar ted a new $20-
i n i l l i o n capi tal i m p r o v e m e n t p l an and re-
v i t a l i / a t i o n e f f o r t . W i t h f u n d s c o m i n g f r o m 
f e d e r a l , state, a n d l<Kal sources, this c o m 
prehens ive scheme was able to encompass a 
fagade i m p r o v e m e n t p r o g r a m (40 s t o r e f r o n t s 
have been r e f u r b i s h e d to da te) , a n d an exten
sive pedes t r ian wa lkway system i i u o i p o i a i i n g 
i w o new u r b a n plazas. A t the center o f the 
p l a n , des t ined to become the fVxal po in t f o r a 
( i i v i l i a l had prev ious ly had none, was t o be 
t h e new l i b r a r y / c u l t u r a l center c o m p l e x fac
i n g one of the new plazas. 

Pomeroy , Lebduska Associates, w h o were 
archi tects f o r the l i b r a r y w i t h associated ar

chi tect F r e d W . L y o n , were also responsible 
f o r t h e town ' s n e w mas ter p l a n . A s a conse-
( juence, they were able f r o m the b e g i n n i n g to 
in t eg ra t e the b u i l d i n g a n d the t o w n i n t o a 
m o r e successful u n i o n t h a n is pe rhaps usua lh 
the case. I n fac t , as Lee H a r r i s P o m e r o \ ( \ -
pla ins i t , t he p l a n o f the l i b r a r y was actual ly 
g en e r a t ed f r o m the p lan o f the t o w n , a n d i l i i s 
alone accounts to a cons iderab le ex ten t f o r 
the b u i l d i n g ' s f o r m a l success. 

T h e l ibrary 
T h e l i b r a r y is d i v i d e d i n t o t w o sectors, w h i c h 
are basically the p u b l i c a n d p r i v a t e zones o f 
the b u i l d i n g . T h e 4000-sci-ft pub l i c zone of the 
ma in lobby c o u l d be seen as overs ized i n rela
t i o n t o t h e rest o f t h e b u i l d i n g w e r e i t not f o r 
t he fact t ha t th is a rea serves not on ly as a 
l ounge , bu t also as an e x h i b i t i o n space, a co f 
fee shop , a n d a l obby f o r the a u d i t o r i u m . 

I his space is t he m a j o r key t o the b u i l d i n g ' s 
s i K c essf i i l i n t e g r a t i o n w i t h the c i ty , sinc e it is 
actual ly an ex t ens ion oi one o f the new 
pedes t r i an w a l k \ \ . i \ N 1 he lobby extends 
f r o m the f r o n t plaza, i h r o u g h the b u i l d i n g , to 
the 150-seat pub l i c a u d i t o r i u m , e n d i n g by an 
en t rance near the smal l i)laza at the rear of 
the b u i l d i n g . Oppcjs i te the m a i n lobby is i l i e 
. u i i i . i l l i b r a r y p o r t i o n of the b u i l d i n g , w h i c h 
c m be c losed o f f by a r o l l i n g screen w h e n 
needed , l e a v i n g the pub l ic spaces f r e e f o r 
n i g l i i i i n i e o r o t h e r o f f - h o u r uses. 

W i t h the plaza i n f r o n t ( w h i c h can be used 
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f o r s u m m e r act ivi t ies) , w i t h the i n t e r i o r 
pedes t r ian w a l k w a y , the a u d i t o r i u m , a n d its 
increased l i b r a r y capabi l i t ies , the f a c i l i t y has 
u iu | ue s t i onab ly t aken on the r o l e as a focal 
p o i i u of the ci ty as was h o p e d . B i n i n a d d i t i o n 
to this , a n d because o f i t , the l i b r a r y a n d its 
m a i n plaza a re also b e g i n n i n g to have a d i r ec t 
a n d posi t ive e f f e c t o n the b u i l d i n g s nearby . A 
n u m b e r o f e x t e r i o r s have a l ready been re
f u r b i s h e d , a n d some store o w n e r s w h o were 
opposed to the plaza a n d wa lkway system i n 

ENERGY STORAGE TANKS 

THIRD FLOOR 

        

     

    

  

       

 

  

  

    

   
   

 

  
  

 
 

FIRST FLOOR 

t he b e g i i H u n g have iu)w o p e n e d n e w en
trances f a c i n g those ameni t ies . 

N o t on ly has the l i b r a ry e n c o i u a g e d reap
pra isa l o f that w h i c h is a r o u n d i t , h o w e v e r , 
bu t it also has become its o w n best adver t i se 
m e n t f o r e n c o u r a g i n g the reuse o f w h a t a l 
ready exists. T h e m a i n l i b r a r y section o f the 
b u i l d i n g is housed in a recycled a u t o m o b i l e 
garage, w h i c h makes u p about 60 pe rcen t o f 
the e n t i r e c o m p l e x . F r o m this o l d e r s t ruc
t u r e , t he stacks are " h u n g " over the l obby ( l o 
f r e e it o f co lmuns) i n an a r r a n g e m e i u tha t 
de f ines a three-s tory skylit gal lery. T h e r ead
i n g rooms , b r o w s i n g areas, c i r cu l a t i on desks, 
a n d o f f i c e s are i n the recycled b u i l d i n g , 
w h e r e the l o w ce i l ing heights have been o f f s e t 
by i i u r o d u c i n g a series o f new d o u b l e - h e i g h t 
spaces, by e x p o s i n g the cof f e r e d c e i l i n g , a n d 
by c r e a t i n g a wide , skylit cent ra l s ta i rway. 

T h e b u i l d i n g , however , is not on ly an a d 
m i r a b l e e x a m p l e of in te l l igen t conse rva t ion 
po l i cy t h r o u g h its encouragemen t o f r e v i t a l i -
za t ion a r o u n d it a n d t h r o u g h its o w n use o f 
recycled mater ia ls . I n the most c o n v e n t i o n a l 
u n d e r s t a n d i n g o f the m e a n i n g o f ene rgy con 
servat ion t h r o u g h b u i l d i n g des ign, the l i b r a r y 
is a m o d e l o f good sense. I nex t r i c ab ly w o v e n 
i n t o its des ign is a m a j o r ene rgy-conse rva t ion 
p r o g r a m . T h i s inc ludes a l i fe-cycle p r o g r a m 
i t i c o r p o r a t i n g low-level task l i g h t i n g , au to 
matic s w i t c h i n g , na tu ra l ven t i l a t ion t h r o u g h 
operab le w indows , 100 percent f resh a i r ven 
t i l a t i o n t h r o u g h the a i r - h a n d l i n g system, 
doub le -g l azed insula ted w i n d o w s , a i u l the use 
of t he p laza f o u n t a i n as a heat s ink. I n a d d i 
t i o n , the ex t e r i o r walls are h i g h l y t h e r m a l l y 
e f f i c i e i u ; the i r panel ized masonry sk in is 
c o m p o s e d o f wh i t e glazed porce la in ti les p r e 
set i n t o a 6-in.-deep factory-cast concre te sys
t e m that also includes two inches o f ins ida-
t i o n , p lus g y p s u m b o a r d . 

A new space f r a m e w i l l soon beg in c o n 
s t r u c t i o n at the so iuh side o f the b u i l d i n g . 
T h i s w i l l s uppor t a 650()-sq-ft system o f flat-
plate solar collectors, f o r w h i c h the u n d e r 
g r o u n d storage tanks are a l ready i n place, 
that w i l l heat and p r o v i d e hot water f o r the 
b u i l d i n g . I n a d d i t i o n , this new ex tens ion o f 
the l i b r a r y w i l l also enclose a new n e i g h b o r 
h o o d m a r k e t to be instal led i m d e r the space 
f r a m e . W h e n a l l is c o m p l e t e d , the N e w 
Rochel le fac i l i ty w i l l f u n c t i o n at all levels o f 
conse rva t ion : as a p r o g e n i t o r of the r e v i t a l i -
za t ion o f the u rban fabr ic , as an e x a m p l e o f 
the i n t e l l i g e n t reuse o f exis t ing mater ia ls , a n d 
as an e n e r g y conserver in the c o n v e n t i o n a l 
sense. I D a v i d M o r t o n ] 

Data 
Pro jec t : New Rochelle Public 
Library and Plaza, New Ro
chelle, NY. 
Arch i t ec t s : Pomeroy, Lebduska 
Associates, New York, NY; Fred 
W. Lyon Associated Architects, 
New Rochelle, NY. Design team: 
Lee Harris Pomeroy, fohn 
Lebduska, fane Siris, Oscar 
fobmann, Richard Foley. 
Downtown master plan: Pome
roy, Lebduska Associates. 
Si te : urban lot in central busi
ness district; building mall de
veloped as extension of new 
east/west pedestrian walkway sys
tem. 
P r o g r a m : new library, de
veloped closely u'ith new master 
plan to become central focus and 
cultural center intended to en
courage revitalization of decay
ing doivntown. 
S t r u c t u r a l system: reuse of 
existing garage structure of steel 

frame and reinforced concrete; 
new steel framing system hung 

from old structure to free new 
lobby of columns. 
M a j o r mater ia ls : exterior wall 

skin of precast concrete panels 
with glazed ceramic tile cast into 
each unit, double glazing. 
Mechan ica l system: conven
tional system to be supplanted by 
\y\tem of flat-plate solar collec
tors with solar-assisted absorp
tion chillers. 
C o n s u l t a n t s : Vreeland and 
Guerriero, landscape; Pomeroy, 
Lebduska Associates, interiors; 
Zorab Vosganian Associates, 
structural; Jack Green As
sociates, mechanical; Euclides 
Photios Theoharidies, graphic 
designer; Howard Brandston 
Lighting Design, Inc., lighting; 
Intechnology Inc., solar systems; 
Richard Chaix, fountain con
sultant. 
C l i e n t : Neiv Rochelle Develop
ment Council and City of New 
Rochelle. NY. 
G e n e r a l c o n t r a c t o r : Polera 
Construction Co., Construction 
managers. 
Cost: $6,000,000 includes fur
nishings and interior finishes of 
67,000-sq-ft building, new out
door plaza, site work, landscap
ing. 
Pho tographs : Ezra Stoller © 
ESTO. 

New stairwell in reused garage 
(above right); main library mall 
(right); reading area with task 
lighting (far right). 
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OW THERMIZ PSfTjTHE 

iTubelitel 
D o o r s a n d E n t r a n c e s 

Thf archili'ct wanU'd clean. uiuiuUcivd lines. 
Cnnsolidatt'd Aliiniiniini's 'rrP>lvLri1*l operation 
developed an attractive new system. » He wanted to c )nsei ve ent . \ \ \ ' created an 
efficient tlieiinal break. 

1 ie wanted It• keej) the elements ()ut. We added a 
special system of weeps and baftliiiK-special svstemol 

: 

He wanted to control cost>. So we put it all to.i^ether 
for a suiprisingly economical jjrice. 

The result is Thermizer—a renKukable new ther
mally improved framing system that |)erinits flush 
glazing from either interior or exterior. 

in certified tests for air infiltration and water i)ene-
n at ion, Thermizer ix.Ml'onned substantially better than 
industry standards require. In t hernial tests, the 
wjuniest |)ai1 of the glass was always colder than the 
coldest part of the mrtal. And Thermi/.ci is \c i satile 
enough for both single- and multi-stor\' building 
applications. 



I 

FROM BECOMING THE 
CONTRACTOR'S NIGHTMARE 

jii 
III 

liese featiu'es; 

' • i i 

I-)iit .UDod .i"^ these features ai e. what Thenuizer 
(Iocs for the o udract or makes it even better: Hoiizontal 
nieiiil)ers run in front of vertical niullions, so the number 
of horizontal joints is substaiUially recliicecl. Dry Kl^i^-i^K 
l educes erection time even further And simple clips 
replace troublesome screvv-and-clip connectors. 

' I hennizer eliminates the need for special expansion 
members t(K), since allowances are built into this 
for^nvinj^ system. And it am be ordered in stock 
lent^ths or custom-fabricated for special re(|uirements. 

W hy not find out more alxmt this and other 
rUHKLITK products bv callinir IbviH IW/. . u -

> Manacrer. tu National Sales Manager, today at CiU) 878-695C 
He'll be ^lad to supply you with test results ai 

additional data on Thennizer The exciting high-
performance system that's as easy on a contractoi 
deadline as it is on an architect's eyes. 

C O N S O L I D A T E D 
ALUMINUM 

11960 Westline Industrial Drive 



Pella Triple Glass Insulation System* 
U Value. .31 

Rvalue. 3.23 
Shading coefficient. .82 



Now there's an economical answer to severe weather conditions.. 

Pella^new 
Triple Glass 

Insulation System. 
Here's Pella's latest energy-saving exclusive . . . the 
Triple Glass Insulation System. A single fixed pane of 
glass outside, a removable panel with double insulat
ing glass inside, and a full V^" of insulating air space 
between. This combination provides superior energy 
efficiency. And the price is very reasonable. 

Other Pella package options for energy-economy 

are described below. Pella offers more energy-con
serving options than any other major wood window 
manufacturer. All these options plus many other ef
fective features mean a Pella package offers you the 
flexibility necessary to design efficient buildings for a 
wide variety of climates, sites and functions. 

The Double Glass Insula
tion System outperforms 
welded insulating glass, 
yet costs less per window. 
(U value, .41; R value, 
2.43; shading coefficient, 
.88)* 

Solaroool® Bronze Glass 
in tfie removable interior 
panel can cut cooling 
costs. (U value, .41 ; R 
value, 2.43; shading co
efficient, .59)* 

Slimshade*, set between 
the panels of the Double 
Glass Insulation System, 
cuts heat loss and solar 
heat gain. (U value, .39; R 
value. 2.56; shading coef
ficient, .34)* 

Solarcool and Silmshade 
can be combined for en
ergy efficiency plus glare 
reduction with SlimsFiade 
open.(U value, .39; R val
ue, 2.56)* 

Triple Insulating Glass, 
ideal for large fixed units 
and sliding glass doors, 
provides outstanding en
ergy conservation. (U val
ue, 35; R value. 2.86; 
shading coefficient, .74)* * 

* Pella Clad Casement 2048 was used for testing. U and R values are given for the total unit. Slimshade data is for white slats tilted 30-45°. In
formation based on one or more of the following: ASHRAE Handbook of Fundamentals 1977; testing by Yellott Solar Energy Laboratory; 
testing by Rolscreen Company; testing by Dallas Laboratories; information supplied by P.P.G. U Value data based on: Outside temperature — 
0°F; inside temperature — 70°F; outside wind velocity — 15 MPH. 
**Data based on Pella Large Fixed Clad Casement 6068 

For more detailed information, use this coupon to send for your free copy of our 28-page, full 
color catalog on Pella Clad Windows & Sliding Glass Doors. Call Sweet's BUYLINE number or 
see us in Sweet's General Building File. Or look in the Yellow Pages under "windows", for the 
phone number of your Pella Distributor. 

Name 

Firm 

Address 

City State Zip 

Telephone 
Mail to: Pella Windows & Doors, Dept. T3500.100 Main St.. Pella, Iowa 50219. Mso 
available throughout Canada. This coupon answered within 24 hours. 

© Rolscreen Co. 1979 

OniyPeUa Offers it all. 
(;in le No. 395, on Reader Service Card 
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Otis Introduces 
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ElevonidOI.-
A step into the future that saves 

time, energy and money. 
Revolutionary in concept and designed using the 
latest elevonics* technology to provide the most 
economical operation, the new Otis Elevonic 101 
microcomputer elevator control system vastly 
improves passenger travel time, reduces installa
tion and adjustment time, conserves substantial 
quantities of energy and improves reliability 

New Generation Microcomputer 
Otis HR gearless elevator systems, equipped with 
Elevonic 101 controls, can, for the first time, com
puter-control every aspect of elevator operation 
—velocity position, direction, passenger travel 
and waiting time, door operation, car assignment 
in a group, energy usage and system diagnos
tics. Truly a new generation of elevator control 
—unmatched by any other system available. 

Demand-Response Operation 
The Elevonic 101 is unique among elevator control 
systems. It is the only system that can instantly 
and precisely react to actual traffic demands all of 
the time. 

It's software based, so it can be easily repro-
grammed without replacing expensive hardware 
if a building's needs change. The result is un-
equaled performance and passenger conven
ience and comfort coupled with outstanding 
operating efficiency 

Average passenger waiting time can be as much 
as one third less than our best previous equipment. 

Energy-Saving SCR Drive 
Silicon controlled rectifier (SCR) motor drives use 
about 30 percent less energy than motor gener
ator sets. They use no power at all when the ele
vators are at rest. That means improved energy 
management and lower building operating costs. 

Precise Floor Landing Stops 
Elevonic 101 eliminates the large electromechani
cal position selector A solid state transducer 
system measures car hoistway position to within 
1/32" and provides continuous, dependable 
leveling accuracy And, it automatically compen
sates for building compression. 

Reduced Installation Time 
The exclusive software-based controls are simu
lated, tested and adjusted prior to delivery. Total 
installation and adjustment time can be reduced 
by as much as 20 percent. And that's not all. 

Multiplexing-transmitting several signals simul
taneously over a single wire— has reduced trav
eling cables from an average of three cables, each 
carrying about 70 wires, to a single cable with 
about 50 wires, further reducing installation time. 

These are only a few of the major improve
ments that elevonics has enabled us to engineer 
into our new Otis HR gearless equipment. 
Others include reduced machine room space, 
smoother faster door operation, reduced ele
vator downtime and additional ways to maximize 
energy efficiency 

We've given you just part of the Elevonic 101 
story For the full story on the Elevonic 101 
control system, call your local Otis office to see 
how it can save you time, energy and money 
on your next project. 

*Elevonics is the science of moving people and 
products through the use of advanced elevator and 
microelectronic technology. 

OTIS ELEVATOR COMPANY 
^\ | / /^ Subsidiaiyof 

UNITED 
TECHNOLOGIES 

Circle No. 379, on Reader Service Card 
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Take it from Dave Lennox... 
This newest of the conditions. When the compressor 
"Landmark®" series, 
H S U , features the 
p a t e n t e d L e n n o x 
two-speed compressor 
that allows the unit to 

more closely match the cooling load. 
Conventional units always run at full 
speed when cooling is needed—even 
light amounts of cooling. The result: 
they use more energy than necessary 
as much as 80% of the time. 

The Lennox H S l l eliminates 
these "overkill" periods by switching 
to low speed during less demanding 

shifts from 3500 rpm to 1750 rpm, the 
unit consumes approximately one-
half the electrical energy used at high 
speed. This two-speed operation not 
only provides more efficient energy 
utilization, but extends the life of the 
unit's compressor. 

Available in 4 and 5 ton sizes, 
the H S l l offers other special features: 

LENNOX. 
AIR C O N D I T I O N I N G H E A T I N G 

• Extra large wrap-around condenser 
coil for maximum cooling capacity 

• All copper tubing 
• Factory-installed, solid-state con

trols 
• Super quiet operation 
• Rooftop or ground level mounting 

The H S l 1 offers unique selling 
benefits for quality home builders and 
light commercial customers. 

For complete information on 
the H S l l two-speed air conditioning 
system and optional equipment, write 
Lennox Industries inc., RO. Box 
400450, Dept.096, Dallas, TX 75240. 

C;ircle No. 375, on Kiader Senice Card 
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Energy conscious 
consumption The two-legged thermostat 

Jay L . McGrew 

The human mind and 
body have a tremendous 
potential to compensate 
for the errors in our 
buildings. Carefully in
strumented research 
throughout the country 
has produced a striking 
conclusion. 

Jay L. McGiew, Ph.D., is 
president of Appl ied Sci
ence and Engineering and 
of the Vertical 1 ube Reac
tor Corporation, both in 
Englewood, Co. He is in
volved in many energy-
related projects such as the 
study and improvement of 
the thermal performance 
o f commercial and resi
dential buildings. The ef
forts o f his firms in many 
states often entail testi
mony to legislative groups 
on energy matters. Prior 
to establishing his own 
firms in 1971, McGrew 
was the Chief of the Heat 
Transfer R & D Labora
tory at Martin Marietta in 
Denver, where he directed 
several aerospace pro
grams. 

Each animal is specialized to funct ion e f f i 
ciently under its own set o f "thermal " en \ i -
ronments. In general, t<mpi-i .iiure is con
trolled by al tci ing the rate ol heat loss to 
match heat production, but a l imited abilit\ i(» 
alter heat production based upon temper.i-
ture is exhibited in some animals. Shivering, 
foi example, in hunians, dogs, and ceitain 
other aniiuals is an attempt to increase heat 
production in cases of subnormal body temp
eratures. Heat loss, which can be vat iecl over 
broad limits in warin-blo(){lecl animals, de
pends upon the combined mechanisms o f 
radiation, convection, conduction, and evap
oration. 

Physiological studies have shown that over 
long time periods the human species has a 
great ability to adapt lo \ ei \ ( l i \e! se climates. 
Consider, for example, the extremes o f the 
Eskimo and the Negro. The Eskimo is p l n si-
cally adapted to succeed in the Arctic climate. 
He is short atid lather stocky, with short 
fingers and extremities. He has a great ability 
to develop subciuaneous fatty tissue for insu
lation and the gastroiiomical ability to digest 
large quantities o f eiiergy-pi odiu ing lat. The 
Eskimo has been described by various au
thors as being quite comfortable while mostl> 
bare in an igloo at 32 F. 

I he Negi o is physically adapted to the hot, 
humid climate of the Ecjnaiorial regions. As 
coiUiasted to the Eskimo, the Negro is 
characterized by much greater height, wi i l i 
extended extreiuities which inciease luat 
loss, and little i f any fatty tissue on those ex
tremities. The Negro has a highly developed 
and efficient perspiration system, permit t ing 
him to effectively cool and maintain physical 
activity under extremely hot conditions. Per
sons f r o m other geographical origins gener-
all\ fall between these two extremes in theii 
ability to tolerate heat or cold. 

Within a given human group of common 
geographical origin, both systematic and 
landom variations exist in the ability o f the 
individual to adapt to the enviroinnent. In 
general, the younger individual tends to have 
a higher metabolism rate per poiuid of mass 
and a smaller surface area. Thus the younger 
person, producing more heat and losing less, 
is comfortable in cooler en\ iroinnents. As the 
person ages, the metaf)()lisni l ate decreases ,is 
the surface aiea increases and the individual 
tends to require sonu u hai warmer tempera
tures. As a general rule, females have some
what lower metabolism rates and also higher 
ratios o f surface area-io-heat production than 

men. Thus females generally tend to prefer 
somewhat warmer temperatures than men o f 
the same age and or ig in . The metabolism rate 
of females decreases more rapidly with in
creasing age than docs that o f the male. 

I n addi t ion to the problem o f maintaining 
< oiistant tenqjerature in the hypothalanuis o f 
the brain by losing heat at a rale almo.st equal 
to the rate o f product ion, the feet, hands, and 
exposed port ion o f the head pose special 
problems in maintaining physical comfo i t . 
1 he body uses these three areas as special 
\aiiable heat exchangets in maintaining 
h\pothalanuis tempetatme. I f the brain 
senses a tempeiaturc rise due to increased 
physical a ( t iv i l \ or other factors, the 
p tnphe ra l artery system in these areas is d i 
lated somewhat and warm blood is c i td i la ted 
closer to the surface, thus increasing cooling. 
Similarly, if the hypothalamus senses tem
peratures below normal , constrie tion o f the 
peripheral at teries occurs. 

Human comfort 
Since the flow of blood to these three heat 
exchange areas might be gieatly l e d m e d oi 
perhaps even stopped under conditions of 
extreme cooling, and such an eveiu would, if 
conti iuied, result in f reezing and loss o f the 
extremities, these areas are liberally covered 
with temperature sensors. Thus, the indi
vidual senses a feeling of cold and discomfoi i 
i f the extremities are cold even though the 

core temperature is proper. Comfor t 
then is nature's way o f i n f o r m i n g the indi
vidual about the condition o f various body 
areas and tng ing some correc i i \ e a( tion to be 
taken. Feet, hands, and exposed portions o f 
the head are the primary ' comfor t sensing " 
zones. 
Stratification: Dur ing cold weathei, a surpris
ingly large vertical temperature gradient will 
exist in a typical room. Our measurements in 
\ . j i ious buildings show that temperature dif
ferences o f 10 F to 20 F at e vet y connnon. 

I bus with a mid-room temperatuie of 70 Fat 
the thermostat, the floor might be 60 F or 
( vt ii coolei. Man\ indix iduals will expei ience 
serious discomfbi t with their feet in 60 F air 
even though on the average the room is at 70 
F. Older individuals will geneially experience 
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Energy conscious consumption 

greater d i s io in lo i i ihaii N o u n g c i people 
under such «oiul i i ions. 

Vertical teni])erature .stiatilication in cold 
weather results p r in ia r ih f r o m the effect o f 
windows, in l i l i ra t ion , and room heating. A 
boundary layer o l cold air flows down past 
the window and forms a hor i /onia l layer o f 
cold air at the floor. Cold air f r o m the open
ing o f a door wi l l cause the same effect. Heat 
introduced i iHo tlu- i oom causes a n upward 
flow ol warm air. Thus , stable vertical tem
perature stratification occ urs in cold weather. 
Sustained \ertical air mix ing will transfer 
heat to the f loor , thus reducing the tempera
ture gradient and increasing comfor t . Our 
experiments have show n that it is necessary to 
duct air f r o m near the ceiling and exhaust it 
at the floor at a volumetric flow rale equi\;i-
It i i i to 1/20 of the room voliune per miniuc-to 
adequately reduce the vertical temperature 
gradient in cold winter weather. This vertical 
mix ing is particularly important in cases o f 
vaulted ceilings, large glass expanses, or f re-
<|ii( nt door openings. Proper mixing permits 
the bui lding to be operated somewhat cooler 
du r ing winter while actually increasing (o in-
fo r t , since f loor temperatures are raised and 
ceiling temperatures are decreased. 
Radiation: (^lool air f lowing past the human 
body can cause excessive heat loss and dis
comfor t . B in radiation heat loss can also 
cause discomfort. Under normal circum
stances a typical i iu l ividual might radiate be
tween .5 and 10 Btu per hour per square f oot 
of sm face exposed to the enviromnent, and 
sufficient blood circulation can (xcur to 
maintain a comfortable temperature over the 
exposed surface. I f , however, reduced circu
lation occurs, for example, because of con-
sn iction o f the peripheral artery system re-
sidting f r o m general cooling of the body, or a 
cold radiation absf)rpti()n surface is "seen" by 
the exposed body surface, low surface tem
perature and attendant discomfort will result. 
The f igure next page indicates the relation
ship between comfort and the thermal energy 
which must be supplied to the radiating ex
posed body surface, the temperai ine o f the 
cool absorbing surface. 

I t should be remembered that a comforta
ble surface temperature fo r one individual is 
not necessarily comfortable for another. I f , as 
an example, a particular individual perceives 
50 F skin temperature as "comfortable," 
which is reascjnable, and has a blood circula
tion capability adequate to deliver approxi
mately 8 Btu per hour to each square foot o f 
exposed skin, then that individual will gener-
all> experience comfort radiating to an ab
sorbing surface at or above 40 F. If , however, 
the absorbing surface drops below 40 I " , the 
individual experiences discomfV)rt clue to cold 
exposed-skin tenqjerature. 

A very common exanqale of discomfort due 
to radiative cooling is the individual sitting 
next to a window on a cold winter day. The 
temperature o f a single pane of glass tends to 
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G A S & E L E C T R I C HOMES 

S P A C E HEATINQ 

WATER HEATING 
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2 3 5 5 3 0 0 0 
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A L L E L E C T R I C H O M E S 

S P A C E HEATING 

WATER HEATING 

O T H E R U S E 

53.074.000 

2 6 2 5 6 0 0 0 

23S52.000 

TOTAL 

H O M E E N E R G Y U S E . 
N O R T H W E S T U . S . 

MILLIONS B T U S 

2 0 O 0 r 

103282.000 

TOTAL E N f B G Y U S E D 

E L E C T R I O T V 

\ — HOT WATER HEATER 

- f U R N A C E 

DPE L O S S E S 

WINDOWS 

F L O O R 
SOUTH WALL 
EAST WALL 
WEST WALL 
NORTH WALL 

CEILING 

E N E R G Y U S E I N A M I N I M A L L Y 
I N S U L A T E D D E N V E R H O M E D U R I N G 
D E C E M B E R 1979 

A V E R A G E O U T S I D E TEMPERATURE DURING 
MONTH 3 2 3 ' F 

L O N G TERM AVERAGE D E N V E R D E C E M B E R 
TEMPERATURE 326''F 

be somewhere near the average o f the indoor 
and oiUsicle temperatures under calm, smi-
less condilicins. For example, at night w ith no 
wind, i f the room air is 70 F and the outside 
tenqjerature is 0 F, the glass temperature will 
be about 35 F. Most individuals will be quite 
uncomfortable while close to such a cool sm -
face. I f , on the other hand, the oiuside air 
temperature were 30 F", the glass temperatine 
would be near 50 F, and most individuals 
would feel comfortable in spite of the radia
tive effect. The downward descending layer 
o f cool air in suc h conditions leaves the bot
tom of the glass at aboin the average glass 
temperature and forins the cold boiuidary 
layer on the f loor as described earlier. Thus, 
the individual might not experience discom
fort because o f direct radiative skin cooling, 
but might nonetheless experience discomfort 
due to cool feet. A n optically opaque drape 
covering the window will of course greatly 
ameliorate the problem of discomfort due to 
radiative cooling. Higher metabolic rates 
caused by such factors as increased physical 
activity decrease the level of discomfort as 
well. 

The individual and energy use 
A large f raction o f the energy used in build
ings is consmned in order to maintain human 
comf ort but, as we have seen, "cc^mfort" is not 
ba.sed upon a fixed set o f teinpcratin es but is 
dependent strictly upon the heat-production 
and heat-loss relationship between the indi
vidual and the environment. 

In a study o f energy use in a santple o f 
homes in Denver, we were surprised to f ind 
that the hcjme having the poorest energy con
servation design used less total energy over 
the year and du r ing each winter month than 
alm().st every other home in the study. I n the 
same study we also found that no significaiu 
correlation could be found between double-
pane windows and increased insulation, and 
reduced energy consumption for the bui ld
ing as a whole. Subsequently our studies in 
Salt Lake City, Seattle and Portland. Phoenix 
and Las Vegas have produced similai residts. 
Others such as VVybe Van Der Meer o f the 
University o f New Mexico and the Home 
Builders Association of Washington State 
have reached similar conclusions. On the 
other hand, dur ing the past few years we 
have also conducted detailed studies o f heat 
How through windows, walls, ceilings, and 
floors in occupied buildings and have f ound, 
for example, that double-pane glass clearly 
reduces heat loss f r o m windows du r ing cold 
weather, and adding insulation to an uninsu
lated ceiling also significantly reduces heat 
loss. It might then appear that the results o f 
the overall energy use studies and our de
tailed heat-flow studies are contradiciorv. 
More careful analysis shows that such is not 
the case. 

I he occupant o f the poorly built home has 
simply become a resident expert on energy 
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M O N T H S I 

F I R S T N A T I O N A L B A N K O F A R I Z O N A 

Y E A R L Y E N E R G Y P R O F I L E 

KEY 
CEIUNG LOSS 
WALL GAIN 
WALL LOSS 
CEILING GAIN 
PEOPLE 
LIGHTS 

g 10 I I 12 

q / A = H e a t which m u s i b e t rans le r red to the 
e x p o s e d s u r f a c e by blood c i rcu la t ion >n order 
lo rnaintain a comfor table" 5 0 ° F s k i n t e m 
pera ture wfuie radiating to a c o d a b s o r b i n g 
s u r l a c e at temperature i 

MILUONS O F BTU S / Y R 
6000 

C E I L I N G 
WALLS 

E N E R G Y U S E P R O F I L E : 
C H E L A L E M S C H O O L 

The charts shoum portray 
the energy use character of 
building types: high inter
nal load versus high exter
nal load. 

conservation. She has learned lo do the in-
lunnerable small things which, taken collec
tively, reduce energy consumption and thus 
compensate fo r the poor bui ld ing. She has 
learned to operate the bui ld ing economically 
while maintaining what she considers 
adequate comfort . 

Whereas internally generated heat f r o m 
lights. |)((iple, and equipment is generally 
large compared to envelope losses in non
residential buildings, it is usually not too sig-
nihcant in residences. Typical residts are 
shown in our recent detailed instrumented 
study o f a modest frame home in I )cn\er . 
The 950-sq-ft home was instrumented in 
early November. 1979, and was <oiuiinially 
monitored for seveial months. 1 he lour un
insulated walls were instruinemed with 
heat-flow to measure total heat-H»)w th iough 
the wall. 1 hermocoiiples were used to meas
ure inside and outside wall surface tempera
tures. The floor and ceiling were also i n -
striuncnted for heat flow aiul temperature. 
The floor is completely uninsulated and the 
ceiling is iniiiinially insulated with a simple 
reflective barrier, fhermocouples were used 
lo measure mid-space temperatures in the 
ventilated crawl space, and mid-space and 
uiuler-roof temperatures in the ventilated 
attic. Hot water heater and furnace gas con
sumption were monitored by ind i \ idua l me
ters. Energy use in the bui lding was moni
tored for the lime period f r o i n December I 
th iough December 31 , 1979. 

Din ing Decendx.'r about 7.5 mil l ion Bin 
flowed through walls, ceilings, floors, and 
windows, and over the Denxcr wintei heating 
l)eriod we project a total heat loss of a|)prox-
imately 34 million Btii f r o m the house. I otal 
energy use for the house fo r the past year has 
been 148 mill ion Btu in natural gas and 18.2 
million Btu in elect i i ( i i \ lor a total energy 
consumption o f 161).2 mil l ion Btu. l o t the 
inininialU insulated l ionu ' in cool D e i m i . 
heat loss through the stiuctural elements is 
about 20 percent of the total energy con
sumed. I bus it can be seen that variation in 
such items as hot water and electrical usage 
due to the various living habits o f diverse 
laniilies can easily mask the effect o f the 
s i i i K U i r e . Indeed, re turning to i lu- low 
energy (onsumption in m\ first example ol .i 
poorly constructed home we can reasonably 
conclude that the occupant is responding to 
the economic need to save money. In such a 
case one would have to be extremely cautious 
in recommending any energy conservation 
measine to the owner becau.se many "conven-
lion.il wisdom " iiciiis simpK woidd iioi pro
duce measurable and economic savings. 

Energy use in various climates 
In our studies in the diverse climates o f Den
ver, Salt Lake City, Phoenix, and Seattle, we 
evaluated energy use in single-family homes. 
A comparison o f these study results is instruc
tive. Seattle homes tended to be uiainiaiiu'd 

at about 68 F in the winter (many were 
cooler), while Phoenix homes were main
tained considerably warmer. I n general the 
Seattle resident stated a preference for the 
somewhat cooler temperature, while the 
Phoenix resident leadily indicated discom
for t at temperatures below 78 F or 75 F. At 
the same time we f o u n d that the levels o f ar-
tihcial i l luminat ion in the Seattle homes were 
much higher than those encountered in 
Phoenix. Siinilarly, hot water heaters in Seat
tle homes were maintained at considerably 
higher levels than were those in the Phoenix 
homes. It can be reasonable argued that low 
electricity rates in Seattle might play a part in 
the high i l lumiiuuion levels and higher hot 
water temperatures found , but certainly part 
o f the reason alst) might be related lo the 
(ool , damp, relatively sunless winter encoun
tered in that area. Higher i l lmninat ion and 
warmer water might tend to compensate f o r 
the cooler environment. On the other hand, 
in Phoenix, heat and light are the foes; lower 
i l luminat ion and tepid water are preferable. 

Thus we see that in Seattle the individual is 
physically more comf ortable in a cooler bui ld
ing since he has tended to adapt to cooler 
environmental temperatures, but emotionally 
prefers brighter environments and hotter wa
ter. By contrast, the Phoenix resident has 
adapted to wai nier temperatures but prefers 
more subdued light levels and cooler water. 

F.ngineers and technicians at the Appl ied 
Science and Engineering (ASE) laboratory in 
Denver have studied energy consumption in 
residential and nonresidential buildings in 
various areas o f the United States. They have 
condiu ted experimental research in actual 
buildings to develop a wide base o f "real-
wor ld" data. They have instrumented homes 
and nonre.sidential buildings in Denver. Salt 
Lake City, Phoenix, Las Vegas, Seattle, and 
Portland to measure heat flow through ceil
ings, walls, floors, etc., and electrical energy 
use, furnace gas consumption, door opening, 
and many other factors. The development o f 
precise computer models based upon the 
"real-world " data can be used by the architect 
oi engineer, f o r example, to evaluate more 
accurately and readily the actual thermal ef
fect o f various types of window arrangements 
and treatments in a particular application, or 
to evaluate the actual payback o f insulation or 
the ef fect o f color on heat flow. 
Conclusion: These studies clearly show that 
the bui ld ing operator is the most important 
single variable in establishing energy con
sumption levels. Our studies show that a sec
ond factor contr ibut ing to the lack o f correla
tion between good thermal construction and 
reduced energy consumption is the fact that 
in most homes and nonresidential buildings 
the envelope is not the major physical factor 
in energy use. We have instrumented 
mimerous banks, churches, schools, of f ice 
buildings, and other types o f nonresidential 
buildings and have found that internal heat 
production and the mechanical equipment 
are generally the most important physical fac
tors involved in their energy use. • 
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Solar house and research 
facility, Denver This building is loaded 

Solar architect Richard 
Crowther orchestrates his 
own new house and working 
space for optimum energy 
efficiency. The result is a 
lesson in solar options and 
an eyeful of building. 
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1 he American solar house is both part of the 
problem and part o f the energy solution. 
-Solar prophets and wisemen alike extol the 
met its of earth henns ;ind sun f or use in tlieii 
ru'u single-family dwelling. Regiu dless of the 
i \ pc o f energy consumed or the cf ficieiu x ol 
consumption, the single-family home is the 
vv()i St possible fashion in which to live i f the 
objective is optimization o f energy usage. As 
tragic as it is, as per capita income increases, 
per capita energy consumption also increases. 
The most energy-conserving people in Amer
ica are also the poorest. Conservation o f 
energy is therefore not the lop priority in 
choice o f dwelling. When we, as architects, 
bui ld a house, we accept energy waste and 
"space piracy." 

The research and design which typifies all 
o f Crowther's buildings is in greatest abun
dance in the houses. I n his own new reseatch 
facility home in Denver, he accepts the role 
o f "space pirate." His laboratory-house-
retreat-office keeps the paradoxical incon
gruities o f the outside world at bay. Inside is a 
wor ld where l ife makes more sense. 

Like Dr . McGrew, aiuhor of the previous 
article, Crowther recognizes the importance 
of the human being in compensating and 
regulating energy consumption. He readily 
accepts the sensitivity o f his own body to 
guide him in fine tun ing his own interior en
vironment. In a very real sense, he wears his 
bui ld ing like clothes. 

This is not the first home Crowther has 
built f o r himself. Dur ing 40 years of design 
and experimetitation he has built five; his 
first one was built in 1943. All o f his own 
houses have served as home offices, many 
have also been full-size test facilities, and 
some have been intended fo r multiple occu
pancy as this one is. 

I here were, however, two new program-
matical explorations for this house that have 
had a rather large influence on the resulting 
f o r m : first, the large solar-heated gallery 
space adjacent to the entry serves as a pri
mary heat "accumulator" fo r the house; sec
ond, the cellular nature o f the plan enables 
p;n Is o f the house to be thermally isolated. I n 
keeping with the full-size laboratory function 
of the bui ld ing. Crowther experimented wiih 
many d i f ferent types o f energy sources, as 
well as sizes and shapes o f space. There are 
nine thermal zones in the building. 
Central gallery: The key thermal zone in the 
fiouse is the central gallery. Says Crowther: 
"Get the hottest air to one place—you can use 
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it more effectively." Direct and reflected sun
light enters through a narrow band o f 
double-glazed clerestory windows at the apex 
of the shed roo f space. The dark colored con
crete surfaces store the direct-gain solar heat 
and radiate heat. A ceiling plenum in the 
kitchen also channels heat into the gallery 
f r o m the appliances. O f course heat given of f 
f r o m the occupants using the space also rises 
in the gallery. Excess heat is destratified by a 
fan-and-duct system that draws of f the upper 
layer of heated air and delivers it to the con
crete thermal mass o f a storage ioom in the 
basement below. I n the heating season, ihere-
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(Top right) The eastern elevation 
of the building includes the entry. 
After passing the entry air lock, 
one enters the gallery (above) 
and walks through the dining 
area (middle right) to the livijig 
room. From there (at right) both 
the gallery and dining space are 
in vieio. 
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Solar house and research facility 

fore, the upper-level flot)rs are wat nied f r o m 
below. I n the <ooling season, this heated air is 
exhausted into a large duct adjacent to the 
entry which also can channel air f r o m the 
swimming pool on the lower level to the roof . 
Work space: The work space o f the bui ld ing 
can be entered and used in complete separa
tion f r o m the remaining bui lding. The un-
heated en i r \ \ \ . i \ serves as a buf fer f r o m the 
bt i i ld ing exterior lo the of fice interior. IO the 
south, the solar test deck acts as an additional 
climatic buf fer. I n the winter months the sun
light (alls on the inside wall o f the solar test 
deck, while in summer the direct solai heat 
falls only on the floor. As the space itself heats 
up, ol com se, the doors into the library can 
be opened. Also for daytime heating, a 
hooded venturi ventilator can draw the 
heated air through the cored slabs in the ceil
ing above the library by induction or wind 
movement. I n the summer, the same ven
tilator can draw the cool night air through the 
test deck space and into the r o o f slab. The 
test space itself is, o f course, vented in this 
manner. I t can also be exhausted by the nega-
i i \ e pressure created when wind passes over 
the wind-foi l shape on the roo f or through 
vents in the sotith elevation. 

The heat source fo r Crowther's home of
fice, adjacent to the l ibrary, is simply its wall 
and window. Fhe thinly insulated 8-in. con
crete wall is colored and textured to absorb 
solar heat. There is direct solar heat gain 
available through the double-glazed winch iw. 
Blinds sandwiched between glazing sheets 
o f f e r solar control . 
Main living area: 1 he l iving, d in ing, break
fast, and kitchen areas are designed to be a 
thermodynamically isolated ensemble within 
the house i f necessary. The sitting area, 
breakfast nook, and kitchen all have direct 
sun. and when the greenhouse below the l iv
ing room heats iq), hot air is also available to 
the l iving space above it . 

The deep-set concrete boxed windows in 
the l iv ing room stcjre heat in the wintei and 
|)r()\ ide shade in the summer. By pul l ing in
sulating panels across these windows, heat 
gains and losses can be regulated. Crowther 
prefers that the heating and vemilating func
tion o f windows be separated. I he windows 
are not operable. Ventilation is a\ailable f r o i u 
an extericjr-to-interior weather-sealed ducted 
vent. Eulectic salts wi l l be installed eventiialh 
behind the sealing lo fu r ther capture solar 
heat. Fheir low-temperature phase change 
captures heat and then serves as a radiator. A 
wood stove is nestled into the inside wall o f 
the living space and can be used fo r cooking. 

The breakfast nook provides another 
strategy with its direct solar gain taken by the 
dark (|uarry tile on its conciete floor, movable 
side-sliding in.sulation, and exterior canopy 
for summer shading. V'eiuilation is available 
bin again separate f r o m the f ixed single-
glazed window. 

Both living room and kitchen receive addi
tional light f r o m "sky shafts," the periscoping 
vertical tuiniels which channel reflected light 

down into the space with minimal heat loss. 
Sleeping quarters: Fhe sleeping quarters rely 
on insulalicm and petty heal theft . Aux i l i a iy 
spaces are protected f r o m heat loss on the 
north side by a concrete-covered earth berm 
(the covered earth reinains dry). Below the 
laundry aiul dressing space is the healed 
space storing dtawn-of f gallery heal, a solar 
heated water tank, and sauna. This heal 
permeates the concrete mass in this section of 
the house. The west-f acing sunroom acts as a 
climatic buf f er for the bedrooms. Direct solar 
gains lo it are controlled by vertical shades. 

From above, a "solar chimney" services the 
master bedroom. A solar chinmey acts like a 
west-facing solar air collectoi with its l id o f f . 
By heating up in smnmer, it induces air flow 
in the space. Circulation begins outside on 
the patio. A i r is drawn through a ducted vent 
((ooled) below groinid and emers the room 
just above the floor line. It then circulates 
acrtjss the space at a diagonal and up through 
the solar chimne\ . In wintei , the solar chiiu-
ney is shut, but the underground duct is used 
to temper the fresh air brought into the 
room. 

Sky shafts help illuminate the bathroom, 
laundry, and guest bedroom. A sky shaft also 
illinninates the garage to the east o f the sleep
ing and dressing areas. The garage itself acts 
as a climatic buffer . 
Lower level thermal zones: The lower level 
consists o f four primary thermal zones. The 
thermal mass of the storage zone in combina
tion with the sauna serves as a primary, well-
insulated heat sink for the building. Fhe 
caretaker's apartment can function com
pletely independently f r o m the rest o f the 
hotise, and, althotigli the functions o f the 
swimming area and recreation spaces are re
lated, they can be luaiiuained as two separate 
zones. 

The apart tuent space is below grade except 
to the south. The solar greenhouse ser\es 
theiefore as the primary heat .source with ac
cess through the greenhouse door. Venting 
f r o m it is achieved when negative pressure 
over the roof's a irfoi l pulls the heated air up 
through a duct to the roof. 

The pool space is, of course, heated 
primarily by the pool itself. When the sun 
enters the south-facing window wall, it falls 
into the deep end o f the 11,000-gallon 
swimming pool. 1 he sun shading is sue h that 
the lower winter sun penetrates well i tno the 
rear o f the pool. Water, o f course, is an excel
lent heat storage medium. A floating, trans
lucent pocjl cover reduces evaporative heat 
loss. The pool is also heated by 400 sq ft o f 
l iquid scalar collector on the roof o f the bui ld
ing. (This is Crowther's first active collector 
for his own house.) Its heated hydrocarbon 
f loid circulates in a loop f rom roof to 1 100-
gallon concrete water tank in the under-
g iound storage space adjacent to the pool. 
The pool water is then piped over a heat ex
changer f rom the storage tank. A water-to-aii 
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heat pump is installed to deliver tempered air 
to the spaces above, or it can be reversed to 
heat the pool in other seasons. The pool 
sp.ice is below the l iving room and its heat 
rises to the floor above. 

Another south-facing greenhouse services 
the recreation spaces adjacent to the pool, the 
sun entering the greenhouse through clear, 
cellular sheet plastic. The white marble-chip 
patio omside acts as a solar reflector adding 
to the solar gain o f the greenhouse. The 
space can provide air tempering, heat, 
humidif icat ion, and ventilation fo r the recre
ation space and is intended to funct ion as a 
natural air f i l t rat ion system. Return air f r o m 
the spaces above is ducted down into the 
greenhouse. Fresh air is added when neces
sary through outside veins. A i r is circulated 
with the help o f an induced air flow which 
terminates in the large downspoin f r o m the 
roof. Filtered air then is directed back into 
the upstairs spaces. 
The total design: A l l o f Crowther's buildings 
are designed f r o m the inside out. There were 
fewer drawings fo r the Crowther house than 
for a normal bui lding although the plan 
emerged only after several d i f fe ren t versions. 
Crf3wther served as his own contractor and 
made runn ing changes in the bui ld ing as it 
was being ccjnstructed. 

T h e spaces which need light and view are 
clustered to the south and west o f the bui ld
ing. Earth berms protect the north exposure 
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Solar house and research facility 

f i o m winds. I he east elevation faces the 
street, provides access by car, and asks rather 
emphatically lor privacy. T h e recessed court-
\ar ( l lo the south will also of fer privacy and 
augment the recreation spaces in the summer 
while opening the lower ele\ati(>n to the sun's 
direct and leflected lays. The walls extending 
out f r o m the bui lding will help control the air 
flow around i t . Trees and f oliage are strategi
cally placed for shade in the summer and sun 
in the winter. 

The elements of weather will themselves 
play an importa iu role in the funct ioning 
bui ld ing. Not only will the sini heat it and 
wind (ool it, the snow will insulate its fiat roof 
and reflect sun onto its walls and into its 
glazed openings. Rainwater and melted snow 
f r o m the roof are collected in a TOO-gallon 
(istern lot watering the landscape. 

T h e construction material is reinforced 
concrete. The floors are prestressed, cored, 
prefabricatetl slabs supfjorted on steel beams 
and columns. The outer walls and founda
tions are solid prestressed concrete. The 
exterior walls are surfaced with a layer o f 
polystyrene board with a waterproof, self-
bonding syiuhetic coating called "Seltef." 
T h e insulation is 4 in . thick l i o m footings to 
the roof except on the south w here the solar 
heat gain was desired, and only a 1-in. layer 
was used. The polystyrene roof insidation is 
also on the exterior, covered with an 
aluminized protecti\e layer. 

T h r o u g h the use of insulated, heavy ther
mal mass, Crowther is able to "ride out" rapid 
40 F fluctuations in dimate with only minor 
variations o f interior temperature. In addi
t ion , the walls, floors, and roofs are all iiue-
grated thermally causing the structure to 
•pidl " heal f r o m place to place within the 
matei ial. 

T h e choice o f material gieatly af fected the 
color o f the bui lding. Al though Settef comes 
in a great variety of colors, a multi-coloi ed 
surface woidd be impractical. The material is 
not mixed like paint and must be troweled 
into place. Crowther chose, however, to nuxl -
erate the heat gain by applying a lighter color 
to the east and half o f the south fagade. 
Amazing as it may sound, he was af ra id thai 
he would ()\ erheat his bui ld ing combating the 
cold Denver winter with the hot Denver sun! 

The texture o f the Settef also adds to the 
thermal advantages of the material. A high-
texture material maintains its protective "thin 
f i l m " better than a smooth surface in mo \ ing 
air. There is a similar motivation lor insetting 
the wiiulows to protect the th in f i l m . 

Reflective surfaces are another important 
part o f the design. I n addition lo the snow 
and marble chips, a reflective surface on the 
garage wall bounces sun to the dark-colored 
recessed garage door, warming the garage in 
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wiiuer and helping to melt the snow on the 
diiveway. 1 he reflective surface on the visor 
( > \ ( I the gallery clerestoi v helps attract heat 
to the gallery as well as to the solar panels 
below ihe windows. In sunnner, with the 
snow gone, the aluminized surface o f the roof 
reflects solar heat. 

Energy holism 
r h e logic and sensitivity pot trayed in the spa
tial organization, siting, and configuration of 
the building proceeds f rom place to place, 
choice to cfioicc, and scale to scale in the 
bui lding. Rooms behave like ducts in channel
ing air movement, wall surfaces and colors 
are chosen to augment the decisions already 
expressed. Even the mailbox is designed 
using swatches o f carpet to avoid heat loss. 
Crowther's design is expressed in time and is 
jjhunied for change. I f necessary, the bui ld
ing coidd be subdivided into four intl ividual 
apartments. 

What is constam in other designs is variable 
for (aowthei . In addition to the physical shell 
o f the building, consideration is given to air 
quality. Both organic and inorganic air f i l t ra
tion have played a role in the design. The 
bui lding eliminates air inf i l t rat ion; therefore, 
its air must (onsciously be renewed, f he air 
outside is polluted; therefore, Crowther 
promotes adding air volume to his house in 
order to dilute the pollutants. 

He is also concerned about the negative 
bodily effects that electromagnetic fields 
might have aiul has added wire mesh to the 
iinier west w'alls and portions o f the ceilings 
to ground them. He is acutely conscious o f 
the biophysical effects o f fumes, outgassing 
of materials, and all materials that come in 
contaci with the body. He is a vegetarian and 
won i allow smoking in the building, period. 

He is monitoring the ionization conteiH of 
the air in various spaces of the house. People 
are themselves "positive ion machines." Resi
dential and (ominercial iiueriors, however, 
typically lack adec|uate negative ions for op
timal health. For this reason the majoi s|)aces 
in the house contain devices attached to the 
ceiling which initiate negative ionization. He 
is experimenting with the combination o f 
positi\e field resonance and negative ion 
generators. 

Few l)uildiiigs built today are totally self-
sufficieiu. Richard Crowther uses tiny 
lOOO-watt electric heaters spotted throughout 
the upper f loo i : in tfie guest bedroom, the 
breakfast nook, the sumoom, and one in the 
living room. The bathrooms (there are five) 
have auxiliary 500-watt heaters. Crowther 
had originalh intended that the liquid-to-air 
heal pump set ve as his main source o f backup 
and provided ducts for that purpose into the 
main spaces. In use, however, the bui lding 
responds so well to solar energy that he pre
fers the "toaster" size electric heaters. 

I he key to the Crowthei energy-efficient 
design is his use of buffers. I he landscaping 
is a buf fer for the building, and cellular buf
fer spaces protect the interior spaces f rom the 
exterior. The series o f soft shields do not say 
ru) lo nature, they just order her stay. 
[Richaid Rushl 

Data 
I ' lojcct : Solar Reseanh and 
Energy Design Residence, Den
ver, Co. 
.Ardiitect: Richard L. Crtnc-
tlicr. Principal of Crotother Ar-
rhitects Group. 
Client: Mr. and Mrs. Ricluml 
L. Crowther. 
Site: corner site with 100-/t and 
125-ft frontages. 
Program: 2400-sq-ft primary 
residence. lOOO-sq-ft library, 
solar test deck and home office. 
lOOO-sq-ft caretaker s apart incut 
with greenhiiusr. WOO-sq-ft in
door swimming pool area. 
WOO-sq-ft educational, recre
ational, guest quarters u'lth 
greenhouse and three-car en
closed garage. Outdoor Minhcn 

courtyard and gardens. 
Siructural system: prestressed 
concrete perimeter, interior 
joiindation. and enclosure walls. 
I'ri stressed concrete floor and 
roof slabs. Lower lex'el slab on 
giade. Steel columns and beams. 
Wood frame rlrrrstory and south 
M'l, enclosure. 
-Major mateiials: waterproof 
synthetic coating over polystyrene 
rigid insulation as an exterior 
envelope sin fare. I ti^iihiting 
glass and acrylic glazing. 
Single-ply roofing. Interior dry 
wall, quarry tile, wood flooring 
and carf)et (see Building mate
rials, p. 226). 
Mechanital s\stem: active 
solar collector for hot water, 
sauna, and swimming pool heat
ing. Water-to-air heat pump in-
corf)orated in pool. Electric fans 
and assorted low-wattage electric 
heaters. 
General contractor: Richard 
L. Crowther. 
( osis: $320,000. 
Photography: Joel Strasser. 



Photos lef t to right and top to bot 
torn: sunroom between bedrooms, 
dining and living rooms, library 
next to office, swimming pool 
space, kitchen, work space in 
guest bedroom. 
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Minnesota H i g h Secur i ty 
C o r r e c t i o n a l Fac i l i ty , 
O a k P a r k Heights , M n City under sod 

C o v e r e d on three s ides by 
earth , this high-security cor
rect ional faci l i ty proposes 
an interest ing energy-saving 
solut ion. 

 

 

tll.ljaiil.-l MEDICAL f ' '"«jt§p^ 
U - J ' , ' , " " Sgg^'^tgARlNGS & STAf F TBAINWG r.SrlLn r INVESTIGATION 

i (••APt_ 

L E V E L 1 
C O M P L E X P L A N 1 & 2 

GYMNASIUM 

S E C O N D L E V E L 

   

   

   

156 

F I R S T F L O O R P L A N 

I t m a y seem perverse to suggest that w h e n we 
l u n i to mode l s f o r energy-ef f k i c n i cities, we 
s h o u l d s tudy an u n d e r g r o u n d p r i s o n . Yet 
this f a c i l i t y , p l a n n e d f o r a h i l l t o p site i n a 
w o o d e d area 40 miles f r o m M i i m e a p o l i s - S i . 
l*aul, s h o u l d o f f e r valuable data o n b o t h 
ene rgy conse rva t ion a n d the k i n d o f e n v i 
r o n m e n t c rea ted w i t h ear th-shel tered a r c h i 
t ec tu re . Des igned by G r u z e n & Partners a n d 
VVinsor/Far icy Arch i t ec t s , the 275,()()0-sq-ft 
c o m p l e x f o r 4 0 0 inmates w i l l be covered w i i l i 
e a r th o n t h r e e sides to cut costs o f h e a t i n g 
a n d c o o l i n g . 

T h e r u g g e d t e r r a i n , w h i c h varies u p to 150 
f t i n e l eva t i on , i n c l u d i n g a large gu l ly o n the 
site, a f f o r d e d the o p p o r t u n i t y to create this 
u n d e r g r o u n d c o m m i u i i i \ (even t h o u g h one 
m i l l i o n \ ards o f e a r t h had to be m o v e d ) . Yet 
i n an ai ca w h e r e the t e m p e r a t u r e averages 28 
F i n the w i n t e r m o n t h s w i t h 8159 deg i ee ( la \ s 
a n n u a l l y , t he heat loss f o r a b u i l d i n g this size 
w o u l d n o r m a l l y be about 2 ,763,000 B i u per 
h o u r . By b u r y i n g the b u i l d i n g pa r t i a l ly i n t o 
the e a r t h a n d e x p o s i n g on ly one e leva t ion , 
the archi tec ts a n d eng ineers w e r e able to cut 
the B t u c o n s u m p t i o n almost 20 percent . 

A t t h e b e g i n n i n g , the u n d e r g r o u n d con 
cept was d i f f i c i d t lor some cor rec t ions o f f i 
cials to accept. T h e y were a f r a i d that the 
scheme w o u l d p r o m o t e a c l aus t ro j i hob i c en
v i r o n m e n t r a t h e r t h a n one that w o u l d f u r 
the r t he r ehab i l i t a t i ve goals o f co i i ( < l i o n i n 
s t i tu t ions . T h e archi tects , w o r k i n g w i t h i n a 
p r e v a i l i n g e n l i g h t e n e d inca rce ra t ion ph i los 
o p h y , des igned the spaces t o mi t iga t e any 
sense o f b e i n g burie<l u n d e r g r o u n d . 

Design concept 
T h e scheme breaks u p the h o u s i n g i n t o seven 
52-person un i t s , a l l o f w h i c h open out o n t o 
o u t d o o i r ec rea t ion areas. F.ven these o u t d o o r 
spaces are s u b d i v i d e d : each "house" a d j o i n s 
its o w n i n f o r m a l y a r d o v e r l o o k i n g the la rge 
cen t ra l c o u r t w h e r e scheduled rec rea t ion 
takes place. 

T h e s ingle r o o m s o r cells i n each o f the 
uni ts are s taggered a l o n g th is exposed w a l l , 
so that n a r r o w , ver t i ca l w i n d o w s w i l l p e r m i t 
l igh t t o pene t ra te t h e roo ms , w h i l e st i l l m a i n 
t a i n i n g an apprec iab le degree of secu i i ty . I n -



side, i l u ' r o o m s open o n t o se in ipr iva te areas 
.111(1 l o i n i e c i lo l a rge r dav roon i s , p i o m o t i n g 
tha t l i ie rachy o l p r iva t e to puli l ic space gen
e ra l ly d e e m e d s ign i f i can t to the l ivahi l i ty o l 
all I vpes o f h o u s i n g . 

I he res ident ia l uni t s a re placed on the f i r s t 
t w o levels of the i h r e e - s t o r y - h i g h hu i ld ings , 
w i t h educa t iona l a n d a d m i n i s t r a t i v e f u n c 
t ions o n t op . T h e circ u l a t i o n o n the t op level 
is c o n t i n u o u s : i n the res iden t ia l im i t s , seg
m e n t e d f o r secin i ty . 1 he u n i t day rooms ad

j o i n the cour t s , p r o v i d i n g b o t h access views 
a n d na tu ra l l i g h t , f r o m the cen t ra l c o i n t . i n 
mates w i l l also have a m o r e expansive view 
t h r o u g h a b r i d g e to a nea rby l a v i n e a n d hi l l s . 

A core b u i l d i n g ai o n e c o r n e r o f the com
p lex , also bu i l t i n t o the h i l l , is t he on ly b u i l d 
ing I hat comes i n t o s ight as v is i tors app roach 
the center . L o c a t e d be tween res ident ia l uni ts 
a n d p a r k i n g , it w i l l m a r k the e n t r y to the 
( o i n p l e x . 

E n e r g y features 
1 he e n t i r e s t r u c t i n e, o f poured- in -p lace con-

( r e l e f rame a n d fiat slab w i i h r e i a i n i n g walls 
30 t o 4 0 f t dee j ) . w i l l be ev iden t at cer ta in 
po in t s . Fac ing b r i c k o v e r poured -conc re l e 
surfaces o n the exposed walls w i l l be insu
la ted w i t h 2 - i n . plastic f o a m f o r a U-va lue o f 
.()(). The r o o f , w h i c h has p a t r o l areas, w i l l 
have a U-va lue o f .04. 

W h i l e the b u i l d i n g is r u n on electrical 
ene rgy , w i t h a heat p u m p , a p ipe coi l w i l l be 

instal led to i c c l a i m heat f r o m r e t u r n air a n d 
k i tchen exhaus t . T h i s device, p lu s wal l ins ida-
l i o i i , is expec ted to cut e n e r g \ c o n s i n n p i i o n 
l o r hea t ing by 25 t o 30 pe rcen t . The heat 
pipe coil was ( hosen over the heal wheel s im-
|)1\ becau.se the co i l is smal le r a n d easier l o 
clean. 

A closed water -s torage system also con -
^( I \ e s energy: in the o f f - p e a k h o i n s, water is 
dec i r i ca l ly hea ted to 105 F a n d s tored i n t w o 
25,000-gal lon tanks f o r peak c femand . S i m i 
lar ly in the s u m m e r , co ld water is s to red ; , i 
n igh t f o r d a y t i m e a i r - c o n d i t i o n i n g needs. A s 
an a d d i t i o n a l meas iue , a c o m p u t e r con t ro l s 
diis storage, as wel l as r e g i d a t i n g hea t ing a n d 
( o o l i n g . 

T h e c o m j j l e x , t o be c o m p l e t e d in the s u m 
m e r o f 1981 , s h o i d d be i n t e r e s t i ng to ana lv / ( 
i n ter tns o f e t i e rgy c o n s u m p t i o n as we l l as 
l ivah i l i ty . As ide f r o m the var ious co r r ec t i ona l 
debates about the n a t u r e o f i n c a r c e r a t i o n , it 
w o u l d be i n s t t i i c l i \ e to analyze this k i n d o f 
c o m p l e x f o r its app l i cab i l i t y f o r o ther f a c i l i 
ties such as hospi ta ls , colleges, a n d hotels . 
I S i i / anne .Stephens] 

Aerial vinv s/iowing lix'ing units 
(iroiind o/}ni loint. I'isitors' 
building ttitfi right). 

Data 
Projec t : Minnesota high secu
rity correctional facility. Oak 
Park Heights, Mn. 
Arch i t ec t s : Wiiisor/Faticy, St. 
Paul, Mn; Griizen Partners, 
New York. Design architects for 
Winsor/faricy, Wayne Win so. 
fnincipal in charge; Thniiuis 
Lynch, project architect; I rr-
rance Korman, associate project 
architect; for Gruzen CS? 
Partners, Paul Silver, director of 
criminal justice; Samuel Posner, 
project managi r; Peter Samton, 
design director: Peter Krasnoxv. 
project designer: and William 
Bellsey, Jejfrey Gilbeii, Ed-u'iiid 
I (inaka, Robert Zimmerman, de
sign team; Paul Willen, Barbara 
Geddis, platining and progtam. 
Site: 208 acres of rugged terrain 
40 miles from Minneapolis. 
P r o g r a m : housing for 400 in
mates with rooms 70.5 sqft (net), 
plus medical, industrial work 
and educational space, adminis
tration, snppdil and maintr-
nanre, totcding 330,000 .sq f t . 
S t r u c t u r a l system: reinforced 
concrete frame, flat slab, 30-ft-
deep retaining loall. 
M . i j o r mater ia ls : face brick, 

over 8-in. poured-concrete back
up; aluminum projected win
dows over steel subframe. Inte
rior finishes are poured concrete 
or concrete block. 
Mechan ica l system: 480-volt 
electric boilers (see text for de
tails). 

( i onsu l i a n t s : C.A. Wood ^ As
sociates, landscape; Kirkham, 
Michael ^ Associates, struc
tural, mechanical, and electrical. 
Genera l con t rac to r : McGough 
Construction Co. 
C l i e n t : State of Minnesota De
partment of Corrections, fames 
Zellmer, frrison platining direc
tor. 
Costs: $29,000,000; $87.88 
per sq f t . 

be 
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Shenandoah Solar 
Recreat ion Center , 
Shenandoah , G a . A Georgia peach 

A recreat ion fac i l i ty in 
Georg ia uses sun not only 
for heating and cool ing , but 
also for ice making . 

   

    

S E C T I O N 
I • i 1 0 - / 3 m 

The sawtooth roof at the 
Shenandoah Reeieation Centei 
sufff)orts both soiar collectors and 
reflectors at their respective opti
mal angles oj 45 and 36 degrees 
I iihiire):further adi'antages are 
gained through bertning and 
burying the 58,000-sq-ft strur 
/ / / ; > • -

T h e Shenandoah Solar Recreat ion Cente r is 
p r o b a b l y the largest s t r u c t u i e i n the c o i i i i t i y 
to be b o t h hea ted a n d coolecl by solar energy. 
T h e b u i l d i n g is t h o r o u g h l y a d m i r a b l e i n a 
grea t m a n y respects, bu t even w i t h this b e i n g 
I he case, it has not been able to l u l f i l l the 
precise role l o r w h i c h it was o r i g i n a l l y 
p l a n n e d , w h i c h was to be a locus a n d inspi ra
t i o n f o r a new solar c o n n m i i i i i \ . 

T h e 58 .000-sq-f t b u i l d i n g was designed as 
the c o m i n u n i t ) c e m e r f or a new solar energy 
s u b u r b located 35 miles south ot D o w i u o u i i 
A t l a n t a . Shenandoah was t o have had a solar 
t e chno logy p a r k occup ied by n i a n u f a c t n r i n g 
a n d research /deve lopment indus t r ies i n 
v o l v e d i n solar ene rgy . A t t i a c t i v e tax incen
tives were avai lable f o r b o t h business a n d res
i d e n t i a l c o n s t r u c t i o n us ing solar devices, b i n 
lew m o v e d i n t o the t o w n , probably because 
those IcMiking f o i the bucolic l i f e i n the sun 
( o u l d h n d it closer to A t l an t a . T h e t o w n 
f o u n d e r e d f o r a wh i l e , bu t then began to p ick 
u p w h e n a new sales strategy was ins t iga ted , 
d i r e c t e d t o w a i d m a r k e t i n g houses i n the 
w o o d e d c o n m u n i i t v as second homes. 
Shenandoah seems iu)w to have f o u n d its 
level , a n d on ly the r ec rea t ion center remains 
as a c lue to its ea r l i e r prospects. 

T h e center was des igned by R icha rd L . 
Taylor a n d James B . W i l l i a m s o f T a y l o r 8c 

W i l l i a m s ( f o r m e r l y Taylor Sc C o l l u m ) , a n d iis 
solar ene rgy system was des igned , u n d e r the 
d i r e c t i o n o f D r . James R. Wi l l i ams , by an en
g i n e e r i n g g r o u p at ( i e o r g i a In s t i t i ue o l 
T e c h n o l o g v . 

T h e actual size o f the b u i l d i n g was deter
m i n e d by the l e q u i r e m e n t s o f its p r o g i a m , 
w i t h the r e g i d a t i o n ice hockey r i n k d i c t a t i ng 
the l e n g t h , a n d the basketbal l cou r t d e t e r m i n 
i n g the he igh t . 1 hose, i n t u r n , suggested the 
square shape—the most e f f i c i e n t vo lume- to -
e x t e r i o r f o r m avai lable f o r these needs. 

T o r e d u c e heat loss a n d ga in , the b u i l d i i i K 
is set f o u r feet below g i a d e , w i t h the soil re
m o v e d f o r excava t ion f o r m i n g a b e r m o l i n 
su la t ion a r o u n d a l l bu t the b n i l d i n g s no i i h 
side, w he re d o u b l e b r o n z e d g l a z i n g is used to 
give v iews to the lake and woods beyoru l . 

I n o r d e r t o have clear spans f o r the rec le 
a t iona l f u n e l i o n s . w o o d e n trusses were used. 
These, i n c o m b i n a t i o n w i t h a system of 

f o l d e d p l y w o o d plate f b i ins, suppor t (iH S' . ' 
X 2 1 ' f l a t -p l a t e c o p p e r solar col lec tors dis
p layed o n a 10,500-sq-lt r o o f area. O n this 
po l i shed a h n n i n u i n roo f , the d i a g o n a l chords 
of the trusses are des igned f o r s u p p o i t i n g 
bo th solar col lec tors a n d re f lec tors at t l i e i i re
spective o p t i m a l angles of 45 a n d 36 deg i < < s 
T h e hot water col lec ted is s to red i n a 
15,000-galIon t ank a n d a 5000-ga l lon b n f i e r 
tank , a n d c h i l l e d water is s tored i n two 
30 ,000-ga l lon tanks, a l l of w h i c h are e m b e d 
d e d i n t o the ea r th b e r m a i o i u i c l t l i e f j i i i l d i n g . 

T h e solar system, w h i c h can be a u g m e n t e d 
by n a t i n a l gas, prcjvides the space h e a l i n g , 
c o o l i n g , a n d domes t i c hot water f o i the b u i l d 
i n g . I n a d d i t i o n , however , it can also p r o v i d e 
heat f o r the o u t d o o r poo l w h e n needed , a n d 
heated water t a n be used f o r the h o u r l y re-
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s i i r l a c i i i g process r e q u i r e d f o r the ice hockey 
r i n k . Waste heat f r o m this process is not dis-
( h a r g e d . howeve r , hu t used f o r c o u i i o l l i i i g 
the t e m p e r a t u r e i n the ice r i n k . I n a l l , t he 
solar system supphes 90 percen t o f the space 
hea t ing rec ju i rements , a n d i n its f i r s t s i n n m e r 
o f o p e i a t i o n it p r o v i d e d 90 percen t o f l l i e 
c o o l i n g needs f o r t l i e center . 

W h e r e v e r possible t h r o u g h o u t the b u i l d 
i n g , m e r c u r y v a p o r l ights have been us( <l 
w i t h d i m m e r s t o m i n i m i z e ene rgy use. l o r 
n a t u r a l d a y l i g h t , i n su la t ed t rans lucen t 
l iberglass has been ins ta l l ed between i h c 
d i agona l cho rds of the trusses at the east a n d 
west sides of the b u i l d i n g . 

I he total a d d i t i o n a l cost f o r c o n v e r t i n g the 
Shenandoah cen te r f r o m a c o n v e n t i o n a l de
sign, as o i i g ina l ly p l a i u i e d , to a solar-enei gy 
fac i l i ty has been es t ima ted at $72(5.000. f h i s 
includes both the design a n d the ins ta l l a t ion 
of the energy system, f o r w h i c h the f m u l i n g 
was made possible by a g r a m f r o m the U .S . 
D e p a r t m e n t o f E n e r g y Research Deve lop-
m e i u A d m i n i s t r a t i o n . 

W h e n the f j u i l d i n g was des igned f o u i \ ea i s 
ago, its f ue l cost was es t imated at S 118,000 a 
year as opposed to $38 ,000 a year f o r the 
redes igned s t r u c t u r e . C o n s i d e r i n g the f u e l 
costs of that t i m e , the payback p e r i o d f o r the 
a d d i t i o n a l cost i n c u r r e d by the solar system 
a n d its ins ta l la t ion was e s t ima ted at 1 1 years. 
T h e ahsoliae ce r t a in ty aboiU this b u i l d i n g 
today is that that is one hgxne that w i l l de
crease m u c h m o r e r a p i d l y t h a n o r i g i n a l l y an
t ic ipa ted . I D a v i d .Mor ton] 

I 
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The huildiiiii's ni('(li(inii(d sys-
tems {lacing page, bottom) are 
displayed at the entrance (see 
plan, below) in an ox<ert and wel-
co me gestu re for consen 'at ion. 
Exhibit (tight) is next to entry; 
rink {hit) and shop ibi Unc) use 
naturtd materials. 

Data 
Project : Shenandoah Solar 
Recreation Center, Shenandocdi, 
Ga. 
A r c h i t e c t s : Taylor Cff Williams 
{lormrrh Idylor Cff Colliini), At
lanta, Ga; Richard I.. Taylor, 
partner, James H. Williams, 
partner. 
Site: 9-acre site of second-
generation scrnh-pinr thicket 
chosen to avoid encroaching on 
hard-wood forests. 
P r o g r a m : community cenh r lor 
a new town, uith primary focus 
to be on recreational activities, 
designed for solar hratnii^ ami 
cooling. 
S t r u c t i n a l system: concrtir n -
taining walls, steel interior col
umns, open u'eb -wood roof 
trusses. 
M a j o r mater ia ls : reflective 
coated aluminum roofing, irood 
framing and exfrosed rigid insu
lation ceiling, poured-in-place 
concrete exterior iralls. unfin
ished wood interior partition'^, 
insulated jiherglass skylights (see 
Building matericds, p. 226). 
M i d i a n i c a l system: solar sys
tem is re/lcc!or-augmented loith 
high-prrltn iiiiiui r flat-plate col
lector array; solar heated water 
drives 50-ton absorfrtion (MIC 
air-conditioning system for cool
ing or direct corn<ersion for heat
ing. Coiwentioncd system is 
gas-fired boiler; disfnhufion n 
via exfiosed conventional 
f or eed-air duct system. 
Consul ta iUs: Taylor Cff VV'/7-
tiams, landscape: Xancy Mitch
ell and Associates, interiors; 
Wright Engineering As.sociates, 
Newcomb csf Boyd, mechanical. 
C l i e m : Shenandoah Develop
ment Co. 

Gene ra l c o i u r a c t o r : Batson 
Cook Co. 
Cost : $2,995,431 including site 
work, interior fi nishes. 
B u i l d i n g Knergy P e r l o i n i -
ance Standards /Des ign l . n -
e rgy B u d g e t : 118,000 Btu per 
sq f t per year. 
P h o t o g r a p h y : Gahrial Benzur. 

F L O O R P L A N 2 0 V 6 m 
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M i l f o r d Reservat ion Solar 
Conservat ion Center , M i l -
f o r d , Pa . a n d Prototype 
Pass ive Solar T o w n h o u s e s 

Design dilemma 

K e l b a u g h 8c L e e move on 
to larger solar bui ld ings 
a n d expanded phi losophies , 
with divergent results. 

The Miljoid ( '.niter (thi\ page 
and facing) is intended as a 
teaching machine about energy 
and the environment for groups 
of urban youth. The cixonomet-
I II s are coded to indicate which 
icalls and floors are directly 
heated by the sun (in red) and 
xi'hich help store heat (in gray). 
Facing page: Two energy dia
grams, Jor winter solstice and 
summer solstice, show expected 
thermal circulation. The project 
is under construction, with com
pletion scheduled forfait. 

T h e subject o f energy consciousness a n d de
sign is a l o n c h v one. M a n y o f the energy ac
tivists w o u l d j u s t as soon forge t al)oiu aes
thet ics a n d at least as m a n y aesthetes w o u l d 
j u s t as soon f o r g e t a f j o u t energy . The g i o u p 
i n the m i d d l e — o f w h i c h Douglas K e l b a u g h is 
a t a len ted e x a m p l e — a r e faced w i t h the d i f 
f i c u l t task o f b e i n g the most visible people 
t r y i n g to o r d e r the imp l i ca t i ons a n d p r io r i t i e s 
o f post-oi l crisis a r ch i t e c tu r e . 

K e l b a u g h . f o r instance, has been d o i n g 
passive solar houses f o r the past six years; 
t h ree years ago, he- l o i i ned the l i i n i Kel 
baugh & Lee o f P r i i u e t o n , \ J . Two new 
pro jec t s , the M i l f o r d Reservat ion .Solar Co n 
servat ion Cen te r a n d a g o v e r i m i e m - s p o n -
sored p r o t o t y p e f o r i n f i l l passive solai l o w n -
houses, m a r k a cer ta in c o m i n g o l age l o i the 
firm. Not oi i lv d o b o t h e x t e n d the f i r m ' s pen
chant f o r i n g e m i i t v in what Ke lbaugh calls 

( l u m b t echno logy . " I)ut they represent a de
t e r m i n e d , a n d changed , design s tandpoin t . 
Savs K e l b a u g h : " I went to Pr ince ton u n d e r 
K i senman , C w a t h m e v . a n d Graves, a n d d i d 
flat r oo l s u n t i l M i l f o r d . " H e describes .Mil
f o r d as " vernacular imagerv a n d his tor ical 
vocal )u larv ." A l l u d i n g to in f luence f r o m 
Char les M o o r e , he suggests that the b u i l d i n g 
is "mean t to evoke images o f wooden f a r m 
houses of the r e g i o n , despi te the fact that the 
i n t e r n a l s t ruc tu re , f l o o r s , walls, and pa r t i t ions 
a re concre te to store solar energy." The 

townhouses , w i t h t h e i r d o r m e r w i n d o w s , 
shed r o o f s , a n d cross-bar w i n d o w s , a re c o m 
parable . 

M i l f o r d Center 
B o t h pro jec t s are i n t e n d e d as na t iona l mcx l -
els. The M i l f o r d Cen te r , now u n d e r cons t ruc
t i o n , is t o be a t e ach ing mach ine . U p to 114 
s tudents at a t i m e w i l l be b r o u g h t f o r t w o -
week st ints t o l ea rn about the e n v i r o n m e n t . 
Part o f that w i l l consist o f o p e r a t i n g the 
t h e r m a l shut te rs , shades, w i n d o w s , a n d vents, 
c u t t i n g w o o d f o r stove, fireplace, a n d f u r 
nace, a n d m o n i t o r i n g the c o m p o s t i n g tcjilets. 
O n a IbOO-acre tract near the Poconos, the 
n o i q ) i o f i t . a l l - y e a r - r o u n d c a m p prov ides 
d o r m i t o r y s leep ing , d i n i n g , lounges , a l i 
b r a ry , classrocnns, a n d an o u t d o o r a m p h i t h e 
ater . 

Because o f the faci l i ty ' s u n i q u e pu rpose , 
the archi tec ts made an e f f o r t to fit as m a n y 
e n e r g y - c o n s e r v i n g technit^ues i n t o the rela-
t i \ ( l \ sma l l (17 ,000 sq f t ) b u i l d i n g as possible. 
For passive solar h e a t i n g — w h i c h is expec ted 
to p r o v i d e a p p r o x i m a t e l y 7.") percent o f space 
111(1 water h e a t i n g — t h e r e are T r o m b e walls, 

d r u m walls , d i r ec t -ga in w i n d o w s , an a t tached 
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greenhouse , a n d hot water p r e h e a t i n g . 1 he 
h o t wa te r p r e h e a t i n g t u b e , w h i c h ex tends the 
e n t i r e HiO-f t l e n g t h of the r o o f , is a Ke lbaugh 
i<: I.ee adap ta t ion of ( o n s c i i t i o n a l bread-box 
prehea ters . I n an i n s i d a t e d b o x , s u r r o i m d e d 
by a l u m i n u m f o i l a n d e x p o s e d t o t h e sun 
t h r o u g h a doub le -g lazed s o u t h - t i l t e d edge, 
the 18- in . -d iameter b lack p i p e holds , and 
heats, water f o r about one f u l l day o n its \\a\ 
f r o m the we l l to the w a t e r heater . A t n igh t a 
t h e r m a l b lanket lessens heat loss. 

Fou r t een c o m p o s t i n g toilets—"easily the 
w o r l d ' s largest i n s t a l l a t i o n . " laughs K e l 
baugh—are expec ted to r e d u c e water use by 
10 percen t . A l o n g w i t h the cheaper site-built 

i o n ( i ( ' t e ones is one libei^^lass j ) i e f a b m o d i ! 
so c o m p a i ison siai isi i t s ( an be- k e | ) l . 1 here is 
a w i n d m i l l to genera te e lec t r i c i ty . For c o o l i n g , 
par t o f t he b u i l d i n g is b u i l t i i u o the ea r th . 
T h e r e are n igh t vents a n d b lowers to wash 
the masoMi \ w i t h n igh t a i r . 

The e x t e r i o r is c o v e r e d w i t h cedar s i d ing 
a n d r o o f e d w i t h c o i i i i g a i e d asphalt . Ins ide , 
( o n i i e t e block and v i n \ l a te the n o r m , w i t h 
special walls of glass b lock a n d S o u t h e r n ye l 
low p i n e a n d special floors o f r i d )be r t i le and 
b lues tone pavers. 

I n f i l l townhuuses 
f i l e towid iouses were cc jmni iss ioned by the 
Nor theas t Solar F n e r g y C e n t e r . A f t e r yeais 
o l D e p a r t m e n t of L n e i g \ a n d H o u s i n g and 
I ' l b a i i Deve lopment sponsorsh ip of sinj^le 
solar houses, the g o v e r n m e n t dec ided lo i n 
vest i n m i d t i f a m i l y h o u s i n g w i t h i ts i n h e r e n t 
t h e r m a l and t r a n s p o r i a t i o n a l advantages. 
A m o n g the f i r m s chosen w e i e Ke lbaugh 
Lee i n association w i t h D o n a l d Prowler o f 
S o u t h Street Des ign i n P h i l a d e l p h i a . .Adapted 
to the . M i d - . \ t l a m i c r e g i o n , the houses come 
i n t w o versions, sc iu th - fac ing a n d n o r t h -
l ac ing . 1 he s o u t h - f a c i n g houses have a \ a i d 
i n f r o m w i t h a 6 - l t wa l l a l o n g the street f o i 
p i i \ a c N . f lie n o r t h - f a c i n g houses have t l i e i i 
yai-d a n d a g r e e i d i o u s i ' i n back. La rge ro ta i y 
ven t i l a to r s , l i f t e d f r o m f a r m s a n d factor ies , 
f u n c t i o n a top ( h i m n e y s , a n d bread-box pre
heaters d«)t the r o o f s . 

A s f o r the possibi l i ty of the project 's ever 
r e a c h i n g f r u i t i o n , t he archi tects are inves
t i g a t i n g the poss ib i l i ty o f d e v e l o p i n g the 
townhouses themsehes . i n c i t l i e i P l i i l . i dc l -
p l i i a o r I I ( n i o n . W h i l e i n t e n d e d f o r a •mocf-
erate- to m i d d l e - i n c o m e " mai ket , the sale 
pr ice estiunites are m o r e l ike $ 100,000 f o r the 
t w o - a n d t h r e e - b e d r o o m uni ts , perhaps less i f 
r enewa l l and is avai lable . F x t e r i o r walls mi)^ht 
be e i ther wood o r b r i c k veneer. Most interest
i n g a re the a l t e r n a t i n g e leva t ion r h y t h m s l)e-
tween ch imneys a n d w i n d o w s , obscur ing the 
actual d i s l i m t ions be tween un i t s . Perverse as 
wel l as a m b i g u o u s , that d e m a i c a t i o n ac tualb 
occ ins d o w n the cen te r o f the cross-bar w i n 
dows . 

Solar c o n t r i b u t i o n to space a n d water heat 
is expec ted to be 62 p e r c e m . "I d o not dt si^n 
f o r a p reconce ived a t i x i l i a r y f u e l b i l l . " Ke l 
b a u g h admi ts l e a d i l y . " I i n c o r p o r a t e as m u c h 
passive t echn ique as is a r ch i t ec tu ra l ly convi n-
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Prototype pass ive 
solar townhouses 

A X O N O M E T R I C 

Planned as urban infill for a 
iiiid-AtlanlK location, diis pro-
toty/)c (ahin r and l(i( nigpape) 
includes both north-facing and 
south-facing passive solar town-
houses. The south-facing houses 
have a glass wall/at^ade and 

J rout yard. The north-facing 
hiiiiscs have grcnihiiusrs ami 
yards in back. A huge f arm or 

facton-tyfye rotary ventilator is 
included for each unit. The com
plex rhythm of the faqades 
obscures the divisions between 
nnils, -which (iccin—imt -withaiil 
mannerist perversity—down the 
center oj the cross-bar windows. 

ient , as we l l as b a l a m i n g wl ia i is U( hi i ica l ly 
possible w i t h w hat is (os l clTec t i \ c . " 

K e e p i n g the faith 
Part o f the c o m i n g o i age is ( o i i i i n n t e rms 
\ \ i i h .1 c o n i i a d i c t i o n w i t h i n h imse l f , a n d 
m a n y l ike h i m . O n the one h a n d . Ke lbaugh 
.sees solar design as a pract ical responsih l i i t \ 
a n d .1 St I o f technical p rob lems . Aesthetic 
cons idera t ions a i c un re l a t ed , l i e des igned 
h i s e a i l y houses i n an abstract. 1920s-derivcd 
style; c u r r e i u pr()jects i n some th ing m o r e Co
lon ia l w i t h occasional traces of his ear l ier de 
S l i j l p r o « H \ i i i e s s i i l l appa ren t . H e makes no 
( laiinv o l sol, I I >i<l\.inla^>e l o r e i l h e i . 

O n the o t h e r h a n d . Ke lbaugh wishes lo l)e 
i d e n t i f i e d w i t h enei K^ '^"s i i c aiisc. A n d it is an 
i d e n t i f i c a t i o n w h i c h goes bcNond l o b b y i n g . 

I he f i r m ' s l ogo is a pseudo g u m pac ka^e wi th 
t he b r a n d name " F i n i r o n m i i i t " a n d the slo
gan " H e r e comes the sun ." He and \ . n i o i i s ot 
his ener^^x-c one e m e d colleagues ha\c' a loose 

, i s s ( ) ( i a i i o n i h e \ ha l l j o k i n g b ( a l l " I he Black 
Holes . 1)111 sci ionsK t h i n k o l as an al terna
t ive to the "New Y o r k Five." 1 he i r idea o f 
how to inculcate the s t u d \ o l snlar technology 
i n t o univers i ty p i o g r a i n s is to ho ld special 

FneigN Days" r a the r t h a n simply f o l d the 
i e l . i l i \< K s i i a lKl i i l o r w a r d udn io lo^^N i n t o 
ex i s t i ng ( o n r s e w o r k . 

Most to the p o i n t . K e l b a i i n h l o i m d himself . 
.11 this stage in his des ign l i f e , need ing to con
struct a pos i t ion p . i | ) e i—se l l -commiss ioned . 
I n i t . he takes a view tha t can onl> be de-
scril)ed as m i l i t a n t . H e declares that "a new 
( o s i i i o l o ^ N IS here ." that t he shortage o f fossil 
Inels is K a d i n g not on ly to desij^n w l i i d i i n 
corpora tes solar tec hnoIog> but design u Inch 
reflects a changed \ic w of the w o i l d . I t is a 

\ic \s in w h i c h m a n does not d o m i n a t e n a t u r e 
hut is m e r e l y a n o t h e r c rea ture subject to its 
l o K es. 

I n mani fes toes , it is always c-asy to read 
" shou ld " w here "is"' . ippears . i i i d thus sa\e the 
w r i t e r f r o m the l ) n r d c n o f p r o o f . But th is 
t i ac t has m o r e sei ions p r o b l e m s . 1 he ccjn-
nc ( l i n g l i n k s a re missing. I In 11 i s no discus
sion o l what t h e tec hnica l r e l a t i o n s h i p is be
tween solar t e chno logy a n d any p a r t i c u l a i 
l o i i i i a l d c i i s i o n . 1 here is no discussion o f 
how the new cosmology m i g h t be c o n v i i i c -
ing lv expressed f o r m a l l y e i the r , w h e t h e r 
pe rhaps the use o f na tu ra l mater ia ls o r f o r m s 
m i g h t be re l e \ an t o r what t h e i m p l i c a t i o n s 
are f o r scale. 

Fhe p o i n t is that the man i f e s to , f m a l h , is 
not l ea l ly a r g u i n g f o r an\ g i \ ( n | ) h i l o s o p h \ 
or a n \ g i \ e n f o r m a l ex{) iess ion of i t . Fhe ar
g u m e n t is an a t t e m p t to give the imi ) l i ca t ions 
of f u e l shortages a level of theore t ica l 
s igni f icance it cannot possibh |)ossess. K e l -
b a u g h s m o t i v a t i o n — i f one reads it 
co r rec t ly—is u n d e i s tandable. A m a n w h o pu t 
two \ears i n t o YFS FA se t t ing u p a c o m m u 
nity cic sign c en te r a n d f ive years advoca t i ng 
c o m m u n i t v p a r t i c i p a t i o n as a p l anne r , he has 
l o n g been l o o k i n g l o r an i n c o n t r o v e r t i b l e 
sense of pu rpose . 

Flu- disc repanc \ is that K e l b a u g h as a de
signer regards ene rgy concerns as an i m p o r -
l an i tec hnica l responsibi l i tx to be seen i n per-
spccii\c-. a n d K e l b a u g h as an advcxate sees 
energy concerns as the basis o f a p h i l o s o p h y . 
It is the f o r m e r pos i t ion that seems to h o l d 
the most p r o m i s e . | N o r ) M i l l e r j 
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Data 
Projec t : Milford Reseri'ation 
Solar Conservation Center, Mil-

ford, Pa. 
A i c h i t e c t s : Kelbaugh (s? Lee, 
Princeton, NJ. 
P r o g r a m : a 17,000-.sq-ft dor
mitory and classroom building 

for urban youth to study energy 
and environmental issues on a 
rotating basis. Sleefring capon t\ 
is 114. 
Site: 1646 acres of semi-
wilderness near the Poconos. 
S t r u c t u r a l system: precast hol
low-core concrete slabs on con
crete retaining wall and col
umn/beams with concrete spread 

footing fou ndatiori. 
M a j o i mater ia ls : cedar siding 
uith double- or triple-glazed 
ii'indou's on the exterior; a cor
rugated asphalt roof and interior 
walls of concrete block, glass 
block, and wood (see p. 226). 
Mechanica l system: /c;/<r /Y /> / 'S 

of passive .solar heating, two 
types ()/ po.wii'i- cooling, wood/oil 

furnace. 
Consul tan ts : Raval Engineer
ing, structural: Robert Bennett, 
mechanical. 
Genera l c o m r a c t o r : Dorsan. 
C l i e n i : .Milford Ri u n'afion. 
Cost: $1.2 million; $65lsq jt. 
B u i l d i n g K n e r g \ P e r f o r m 
ance Di si^n f- n c i y x f i n d g e t : 
171 MBtulsq ftlyr. 

Data 
Projec t : prototype passive solar 
toionhoiLses. 
Arch i t ec t s : Kelbaugh & Lee, 
Princeton, NJ. 
P r o ^ i a m : one- to three-bedroom 
townhouses for upper middle in
come uith passive solar benepts. 
660 to 1684 sqft. 
Site: hypothetical urban in/ill in 
m id-A dan tic regio n. 
S t r n c t n r a l system: concrete 
slab on grade, load-bearing party 
wcdls. 
M a j o i mater ia ls : wood or brick 
exterior; painted concrete block 
and gyfrsum board interior; 

floors, quarry tile and hardwood 
or xiinyl (see p. 226). 
Mechanica l system: forced hot 
air, gas fired back-up furnace. 
C l i e i U : Northeast Solar Energy 
Center. 
Cost: $24,000 IBR; $60,000 
2BR; $69,000 3BR; $40 per sq 
f t including S3 per sq Ji incre
mental cost f or solar systems. 
B u i l d i n g E n e r g y P e r f o r m 
ance Design E n e r g v B u d g e t : 
45.7 MBtulsq ft/yr (2 BR unit); 
44.4 MBtulsq ftlyr (3 BR unit). 

SOUTH fAClNG TOWNHOUSES 

 

SOUTH f AC:iNCi lOWNHOUSf S 

 
NORIH FACINO TOWNHOUStS 

NORTH FACING TOWNHOUSES 
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F l o y d E l e m e n t a r y S c h o o l , 
M i a m i , F l Cool school 

T h e sun is used for cool ing, 
not heating, in this part ia l ly 
bermed school in South 
F lor ida . 

    

Legend 
Entrance 
Parking 
Service entry 
Mechanical 
Play courts 

6 Play field 
7 Adjacent park 

Entrance plaza (right), south 
elevation (opposite, top), detail of 
berm and light well (opposite). 

I n a ( l i m a t e w i t h an average dayt ime t emper 
a t u r e o f 75.5 F, a n d a n u m b e r o f degree davs 
t o t a l i n g 200, the cost o f a i r - c o n d i t i o n i n g 
loads c o u l d send chi l ls dow n the spine o f any 
economica l ly m i n d e d school admin i s t r a t e ) i . 
T h e des ign f o r F l o y d E lementa ry School 
seeks to coun te rac t that expense. T h e school 
plans to harness solar energv to p r o v i d e at 
least 70 percen t a n n u a l energy f o r its c o o l i n g 
needs a n d 90 percen t f o r its hot water . 

T h e Miami -based f i r m o f Saez/Facetti, 
f o u n d e d n ine years ago by two v o t i n g 
F l o r i d a - t r a i n e d architects Diego Saez a n d 
R i c h a r d Pacetti , o b t a i n e d the commiss ion to 
des ign the 70,000-sq-f t school . To do so i he \ 
h a d t o conv ince the school boa rd that they 
c o u l d p r o d u c e an e n e r g y - e f f i c i e n t b u i l d i n g 
that w o u l d a c c o m m o d a t e 930 students i n the 
k i n d e r g a r t e n t h r o u g h s ix th grade. 

The idea f o r the d e m o n s t r a t i o n project 
h a d been i n i t i a t e d by the Un ive r s i t y o f 
M i a m i , w h i c h des i r ed to s tudy the use o f solai 
e n e r g y f o r a i r c o n d i t i o n i n g in a subt ropica l 
c l ima te . O n c e in te res ted , the Dade C o u n t y 
School B o a r d o f j t a i n e d a D O T grant to t.ike 
care o f the a d d e d cost o f ins ta l l ing solar co l 
lec tors . I n t u r n , the school includes extensive 

e n e r g y - m o n i t o r i n g capabi l i t ies i n an a d j o i n 
i n g s t r u c t u r e . 

The r o o f t o p solar col lectors f o r m e d on ly 
one pa r t o f t he energy-sav ing p r o g r a m . N o t 
onlv were a l t e rna te means o f energy supply 
sought , bu t ways to ctU demand i n i t i a l l y had to 
be e x p l o r e d . T h u s a n u m b e r of a i r - coo l ing 
fea tu res that c o u l d be descr ibed as "passive" 
o r even ju s t " l o w - k e y " were i n c o r p o r a t e d i n t o 
the des ign . 

Pass ive features 
T h e 4 0 ' X 40 ' - square b u i l d i n g , of conven
t iona l p o u r e d - i n - p l a ( c ' . a n d precast concre te , 
is c a r e f u l l y b e r m e d so l i t t l e e x t e r i o r wal l is 
exposed to the sun . Two c a r e f u l l y incised 
p o r t i o n s of the b e r m al low glass walls to be 
inse r ted f o r access a n d na tu ra l l ight to the 
first leve l . 

T h e walls exposed . i lx ixe the bei ni on the 
second level have been insu la ted w i t h ex
p a n d e d po lys ty rene f o r a L ' -value of .09 (R-
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11). T h e r o o f i t s e l f is p r o t e c t e d f r o m heat 
g a i n by e x p a n d e d p o l y s t y r e n e i n s i d a t i o n 
3 i n . t h i ck w h i c h , w i t h the composi te con
crete r o o f deck , creates an overa l l R-value o f 
2 9 (U-va lue is .034) . I n a d d i t i o n , the shad ing 
caused by the solar co l l ec to r assembly shou ld 
r educe heat ga in even f u r t h e r . 

A band o f f e n e s t r a t i o n wraps a r o u n d the 
p e r i m e t e r walls o f the second story. Since 
g laz ing w o i d d cause some heat ga in , the ar
chitects ins ta l l ed a l u m i i u i m louve red b l inds 
on the ou ts ide o f the glass f o r sun p r o t e c t i o n 
a n d securi ty . T h e screen, w i t h blades 1'/2 i n . 
w i d e , a n d P/2 i n . apa r t , s t i l l al lows l igh t to 
en te r the classrooms. 

Low-key features 
T o d i m i n i s h the i n t e r n a l heat b u i l d - u p d u e to 
a r t i hc i a l l i g h t i n g used i n the classrooms, ar
chitects Saez/Pacetti c o l l a b o r a t e d w i t h e lec t r i 
cal and mechanica l e n g i n e e r A a r o n H e r t z to 
c o m e u p w i t h a specially des igned l i g h t i n g i n 
s ta l la t ion . F ree s t and ing l i x t u i e s abo iu six fec i 
h i g h , r a the r l i k e m i n i m a l sc idptures i n t he i r 
appearance , a re p laced t h r o u g h o u t the i n t e 
r i o r o f the school . I n each o f these h i g h -
in tens i ty fixtures, t h ree l amps , one a 400-watt 
h igh-pressure s o d i u m v a p o r , one super arc 
me ta l ha l ide , a n d o n e smal l cpiartz incandes
cent , are m o u n t e d w i t h i n the top o f the stand 
a n d d i r e c t e d u p w a r d at a re f lec t ive meta l 
d i sh . I h e s e l i g h t i n g s tandards p r o v i d e 
g la re - f r ee u n i f o r m i l l u m i n a t i o n . H e r t z re
por t s that t he levels exceed 7 0 footcandles o f 
equiva len t spher ica l i l l u m i n a t i o n w i t h a visual 
c o m f o r t p r o b a b i l i t y o f 100. I n a d d i t i o n . onl> 
t w o watts o f e lec t r ic i ty a re used per square 
f o o t . 

T o f u r t h e r r educe the d e m a n d f o r a i r con
d i t i o n i n g . H e r t z a n d Saez/Pacetti ins ta l led a 
heal whee l t h a i d e h u m i d i f i e s i n c o m i n g a i r . 
T h e e l ec l r i c a lh i n n a i r - t o - a i r ro t a ry heat ex
changer rec la ims e n e r g y f r o m c o n d i t i o n e d 
exhaus ted a i r as it is r ep l aced w i t h r . iw out 
side a i r . Fhis f e a t u r e a lone shou ld reduce 
energy c o n s u m p t i o n by an es t imated 30 tons. 
I n fact a l l o f these f ea tu res are expected to 
substantial ly cut the d e m a n d f o r a i r coo l ing : 
the b e r m reduces the a i r - c o n d i t i o n i n g l oad by 
an es t imated five I o n s , as d o the r o o f insula
t i o n , the col lec tor a r r a y shad ing , a tu i the 
l i g h t i n g fixtures, r e spec t ive ly . Since the 
second-f loor wa l l i n s u l a t i o n cuts the a/c load 
2.5 tons, i n t o to these fea tu res knock o f f 
near ly 6 0 tons f r o m the a/c d e m a n d . Usual ly 
schools o f this size w o u l d r e q u i r e about 190 
tons, o r 54 .720 ,000 B t u p e r day f o r c o o l i n g . 
Some—in the fingerlikc c o n f i g u r a t i o n c o m 
m o n w i t h m a n y o p e n - p l a n schools—even re
q u i r e 225 I o n s . W i t h these features , F loyd 
E lemen ta ry uses 125 tons o f r e f r i g e r a t i o n o n 
the hol ies t , most h u m i d days a n d about 90 to 
110 tons n o r m a l l y . 

T h e active part 
U n f o r t u n a t e l y , because o f technical p r o b 
lems, the active par t is not ac t ing r i gh t now. 
W i t h the solar co l lec tors i n place, it is esti
m a t e d that the col lec tors a n d the f o u r 
l i t h i u m - b r o m i d e ch i l l e r s h o o k e d u p to the 
col lector w i l l be able to p r o v i d e at least 100 
ions o f the d e m a n d . T h e architects a n d en-
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gineers f a v o i ed m u l t i p l e sinall-c apac it v ab-
soi | ) i ic)n ch i l le rs f o r Hexib i l i tN. At least f o u r 
ch i l le rs w e i o n c i c l e d , exp la ins f i e r i / , but 
each p roduces . i l )on i 2 ( i - 2 7 tons at its peak. 
T h e solar c o m p o n e n t a n d ch i l l e i s of course 
w o u l d st i l l use electr ical p o w e r f o r | )u tnps 
a n d c o o l i n g t o w e i . But whe re thev w o u l d 
save ene rgy w o u l d be w i t h the coin | ) ressor . 

R igh t now. the compressor , i i u i n i n g o n a 
f i f th back-up cen t r i f ugal d u l l e r , uses 90 t o 93 
k i lowat t s per h o u r to s u p p l y the 125-ton 
(peak) d e m a n d o f the school . W i t h solar co l 
lectors , that f i g u r e w o u l d be r e d u c e d by (j() 
k i lowat t s per hou r . 

T h e bat tery o f solar co l lec tors has been 
selected to c o n f o r m to A S H R A F 9 3 - 7 7 per 
f o r m a n c e specif icat ions. C o m p u t e r anahsis 
d e t e r m i n e d that t he ang le of the f l a t -p la te 
collec tors c o u l d be as shallow as 15 degrees 
a n d st i l l be e f f e c t i v e , a n d thus d i m i n i s h 
chances of damage d u r i n g h u r r i c a n e s . 

I n actually c o o l i n g the b u i l d i n g , t he c h i l l e d 
wate i is p u m p e d to t h e heat whee l that 
creates the coo l , d e h u m i d i h e d a i r . T h i s a i r is 
t h e n c a r r i e d b \ lans t h r o u g h . i i n c d i u m -
pressure duc t s\stem to \ a i i a b l e - a i r - v o l u m e 
t e r m i n a l boxes i n separate /ones o l t he b u i l d 
i n g . T h u s these un i t s can be r e g u l a t e d inde-
pendc n i l \ of each o t h e r . A c o m p u t e r d u c t 
p r o g r a m a n d a special wash f i l l e r are a d d i 
t iona l fea tures i n c l u d e d i n the mechan ica l 
system des ign that cut d o w n on ene rgy waste 
at the d i s t i i b u t i o n po in t s . 

Since d e m a n d s Wti heating the b u i l d i n g are 
not h i g h , it is w a r m e d by r ad i an t -pane l elec
t r ica l hea t ing . Zone con t ro l s also r egu la t e 
heat, w h i c h goes on w h e n the tempc i a i u i c 
d rops to ti") 

E d u c a t i o n a l features 
Fhe design o f the school ref lects not o n l y 

c u i ren t t h i n k i n g i n ene rgy consei N a t i o n , but 
also newer , revised approaches to the des ign 
o f educa t iona l fac i l i t ies . 

I n recc n i years it has become q u i t e c o m 
monp lace f o r new schools to be bu i l t w i t h o u t 
w i n d o w s , ( i e n e i a l l y th is i n t r o v e i l e d measure 
is a.ssumed t o r educe th rea t o f v a n d a l i s m , 
ease ma in tenance , a n d p reven t c h i l d r e n f r o m 
b e i n g easily d i s t rac ted . Some ene rgy con 
s e r v a t i o n - m i n d e d peop le even t h i n k that no 
w i n d o w s means no heal ga in . But as a i c h i -
iccis and eng ineers k n o w , a r t i f i c i a l l i g h t i n g 
makes its o w n d e m a n d s : ai i c o n d i t i o n i n g 
o f t e n has to compensa te f o r heat f r o m a d d e d 
i l l u m i n a t i o n rec iu i red . 

I n a d d i t i o n , schoo l s i n F l o r i d a a n d 
e lsewhere have f o u n d tha t , w i t h or w i t h o u t 
w i n d o w s , x.indals w i l l be \ anda l s : some specu
late tha i ihc c o n s i i i c t e d a t m o s p h e r e c i e a t e d 
by windowless e n s i i o n m c n i s b r ings o u t the 
vanda l in e\c-r\oiic ' . 

W i t h o n e f l o o r actually u n d e r g i o u n d (o r 
u n d e r - b e r n O , Saez/Pacetti h a d l o h n d some 
inc ans of g i \ i n g physical a n d visual access to 
the o u t - o f - d o o r s t o t h e c h i l d i e n o n the Hrsl 
le\c l . Besides the cuts i n the b e r m on e.ich of 
the f o u r sides l o i i u r o d u c e a d d i t i o n a l n a t u r a l 
l igh t i n t o the classrooms, Sae/7Paceili i n 

stal led s i lo l ike l ightwel l s a long the p e r i m e t e r 
of the school . Panels in the sides of the a i r 
shaf ts w o u l d pei init f i r e m e n to use t h e m as 
access chutes . T h e f loors o f the l i g h t w e l l s 
o f f e r alco\c space f o r plays, exh ib i t s , a n d 
o t h e r activities i n the conven t iona l ly shaped 
classrooms. I ' p s i a i r s , the fenes t ra t ion b o i d e r -
i n g the classrooms above the b e r m has been 
kept to a n a r r o w d e p i h of three feet , b u t 
placed at ch i ld ren ' s , not adults", eye leve l . 

T h e public sp.ices o f bo th f loors r ece i \ e 
n a t u r a l l ight f r o m p o r t h o l e l i k e sky l igh ts i n 
the roo f ovei the ma in cen t ra l stair, i t s e l f a 
d r a m a t i c focus f o r i n t e r n a l c i i c u l a t i o n . W h i l e 
open classrooms have l o n g l)een f a v o r e d i n 
l l o r i d a , that too is u n d e r g o i n g sericjus r e v i 
s ion . Sae//Faccui designed the q u a d i a n t s 
w i t h s l i d ing panels, to subd iv ide the q u a d 
rants i n t o a d d i t i o n a l c juadiants a n d d i m i n i s h 
the sense o f be ing i n a g y m n a s i u m - l i k e space. 

F o r m for a l l seasons 
T h e energy-saving features ol the b u i l d i n g 
a n d I he sp.ices de te i niinecl by the p r o g r a m 
are i n t e g r a t e d cpiite nicely l)y the h a n d l i n g of 
the va i i ous f o r m a l elements. 

Fhe inc l ine of the b e r m is too steep f o r the 
s t r u c t u r e to actually melt i n t o the landscape, 
however . Yet as the p l a i n i n g g rows m o r e 
lush , t he b l e n d i n g o f the m a n m a d e t o p o g -
l a p h y w i t h the actual landscape is s t a r t i ng to 
o c c u i . Fhe l esult is ra thei l ike a machine-age 
M a y a n t e m p l e — a i d e d by the good p r o p o r 
t ions a n d the u n c l u t t e r e d , c r isp d e t a i l i n g o f 
the g ray conc iete walls a n d the o range meta l 
p ipe r a i l i n g , f h e top o f the l igh twel l s , h o w -
t \ c i . t i i i n m e c l in segmented instead of c u r 
v i l i n e a r Hashing, in t roduces a j a r r i n g no te to 
an i m a g e r y that o therwise evokes c u r r e n t 
Milanese design. 

Fhe in t e r io r s are reasonably pleasant, a l 
t h o u g h it is c|uite apparent that f u r n i s h i n g s 
a m f f inishes must be o r d e r e d f i o i n a s tand-
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Legenci 
1 Administration 
2 Commons dining 
3 Foodservice 
4 Mechanical building 
5 Mechanical room 
6 Primary pod 1 
7 Primary pod 2 
8 Exceptional children 
9 Kindergarten 

10 Library media center 
11 Intermediate pxxl 1 
12 Primary pod 4 
13 Intermediate pod 2 
14 Mechanical room 
15 Primary pod 3 
16 Intermediate pcxJ 3 



a r d i z e d select ion. In s t ead o f i n s t a l l i n g h u n g 
cei l ings , the a rchi tec ts d e c i d e d to expose the 
ducts , electr ical raceways, a n d water pipes to 
p r o m o t e the i m p r e s s i o n o f a c lockwcj rk l ike 
mechan i sm on d i sp lay f o r t h e in t ju i s i t ive 
m i n d s of the y o u n g . T h i s o p e n ce i l i ng does 
swallow u p some o f the l i gh t that w o u l d 
o the rwise be b o i n i c e d back i n t o the space. 
Nevertheless the a r t i c u l a t i o n o f the elements 
a n d the a d d e d d e p t h i n the c e i l i n g create vis
ua l interest a n d spat ial d i f f e r e n t i a t i o n o f t e n 
mis s ing i n o p e n - p l a n spaces. T h e l i g h t i n g , 
t oo , shapes a n d m o l d s the spaces, i n c l u d 
i n g the f luorescen t cove l i g h t i n g that d r a 
mat ica l ly washes the walls . 

E x p o s i n g the concre te c o f f e r s o f the ce i l ing 
a n d h a n g i n g acoust ical b a f f l e s l i k e pennants 
f r o m the ce i l i ng so f t e n the a rch i t ec tu re , too , 
a n d great ly h e l p c i a d o w n the sound level . 

A d i s t u r b i n g e l emen t ins ide is the l i m i t e d 
choice i n colors , p a r t i c i d a r l y the over ly i n 
tense hues o f o r a n g e a t i d b lue here and 

there . T h e g ray pa in t the a ichi tec ts chose f o r 
the i n t e r i o r walls o f the l igh twe l l s flattens the 
space. Unless sun l i gh t is b o u n c i n g d i r ec t l y 
d o w n , these la rge concre te silos appea r as 
ra ther g l o o m y apses at t he edges o f the class
rooms. 

These c o m m e n t s must be measu red against 
the b roade r accompl i shmen t s o f the e n t i r e so
l u t i o n . A s a conscient ious e f f o r t to save 
energy a n d p r o v i d e a w o r k a b l e e n v i r o n m e n t 
that c h i l d r e n a n d adu l t s can actual ly en joy 
be ing i n al l days, its value as a p r o t o t y p e is 
considerable . H o w e v e r , Hnal w o r d w i l l have 
to wait u n t i l the solar col lec tors are ins ta l l ed 
a n d the m o n i t o r i n g of the system is c o m 
ple ted . [Suzanne Stephens] 

Data 
Pro jec t : Gloria Floyd Elemen
tary School, Miami, El. 
Arch i t ec t s : SaezlPacetti Archi
tects and planners, South 
Miami, El. Diego Saez, Richard 
Pacetti, Jeffrey Evans, William 
Liddy, project team members. 
Site: ten acres in southern sec
tion of Miami, flat, lightly 
wooded. 
Prog i a m : (see text). 
S t r u c t u r a l system: concrete 
and masonry. Eirst-floor retain
ing wails precast twin tees; 
second-floor walls masonry. 
Secorui-fioor slab and roof are 
precast joists, concrete deck. 
M a j o r mater ia ls : concrete, gyp
sum board, lath and fdaster. 
Mechan ica l system: (see text). 
( lonsn l t an t s : Aaron Hertz & 
Associates, air conditioning, elec
trical, plumbing; J . W. Schubert 
tsf Associates, structural; Muel
ler Associates, solar engineer. 
C o n t r a c t o r : B.E.C. Construc
tion (phase 1), Marbilt, Inc. 
(phase 2). 

Costs: $4,435,694 overall cost; 
$63.37 per sq f t . Solar collec
tors: $864,194. 
B E PS: 57,000 Btulsq ftlyr. 
Phcitographs: Dan Eorer. 
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C o n c l u s i o n Energy: An expanding 
force for change 

E n e r g y - c o n s c i o u s design 
i s r i c h with potential . T h e 
source o f the prob lem, 
however , is in the hands o f 
people abroad. T h e i m 
mediate solution is in the 
hands o f the people at 
home. 

•6 

The slow, me t i cu lous process o f selection 
w h i c h passes f o r h i s t o r y is g r i n d i n g u p 
energy-conscious des ign as surely as it g r i n d s 
u p al l f o r m s o f c u l t u r e . T e n years f r o m n o w 
there w i l l be no "energy-conscious des ign ." 
A l l des ign w i l l be e n e r g y conscious. U n t i l 
t hen it w i l l act as a b a l a n c i n g force . A n d the re 
w i l l be some changes. 
O u r l ives: T h e l i v i n g habi ts o f peop le have 
a l ready c h a n g e d . The f o o d s we eat give us 
ene rgy a n d use u p o t h e r f o r m s o f energy . 
W h a t we c o o k a n d h o w we cook i t has come 
i n t o focus . T h e clothes we wear are a f f e c t e d 
by ene rgy e i t h e r i n t h e i r w a r m t h , we igh t , 
p e r m a n e n c e , o r i n the mater ials o f wh ich 
they are made . T h e cars we d r i v e a n d the 
ques t ion o f w h e t h e r we d r i v e at a l l has been 
asked aga in . 
O u r cars : T h e A m e r i c a n pub l ic is appa ren t l y 
s t i l l con ten t w i t h p a y i n g $10 -$15 thousand 
over t i m e f o r a new a u t o m o b i l e , an object 
w h i c h does n o t h i n g bu t d i m i n i s h i n value, 
cost m o r e each year to r u n , and waste t ime 
a n d e f f o r t on repai rs . T h i s same publ ic is re
l uc t an t to spend S I 5 0 0 f o r a solar water 
heater because it is a f r a i d that it w i l l not w o r k 
j j e r f e c t l y w h e n ins t a l l ed . T h i s w i l l have to 
change . 

I n the heat o f s u m m e r , t r a f f i c j a m s the city 
streets. Hea t f r o m the engines a n d the 
exhaust f lows i n t o the cconcrete streets a n d 
b u i l d i n g s . The a i r c o n d i t i o n e r s are on i n the 
cars a n d the b u i l d i n g s . The hot a i r pou r s ou t 
o n t o the street . Ci ty a i r is p o l l u t e d a n d the 
w i n d o w s are c losed. T h e answer is clear. Elec
t r i c vehicles, l o w noise, n o p o l l u t i o n , open 
w i n d o w s . H o w l o n g w i l l i t take? 
O u r homes: A n y real estate agent can te l l you 
w h y the s i n g l e - f a m i l y d w e l l i n g p redomina tes . 
I t is not because we e n j o y m o w i n g grass, 
shove l ing snow, house repa i r , or because we 
e n j o y that 4 0 - m i n u t e d r i v e to and f r o m w o r k . 
T h e hou.se has p r o v e n to be a sol id invest
m e n t ; even i n the 1973 energy c r u n c h , the 
c o m b i n a t i o n o f d w i n d l i n g supply a n d i n 
creased d e m a n d kept pr ices up . T h e income 
tax s t r uc tu r e i n this c o u n t r y all but forces us 
to hock o u r l ives f o r a house. N o w the p i c tu re 
is c h a n g i n g . A s ing l e - f ami ly d w e l l i n g w h i c h is 
a gener ica l ly p o o r user o f energy can use o i l 
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f o r h e a t i n g a n d increases the d e m a n d , re 
duces the s u p p l y , a n d increases the cost o f o i l . 
W h e t h e r o r n o t y o u or 1 l ive i n a house, 
w h e t h e r we l ive i n a r e g i o n w h e r e o i l is the 
p r i m a r y f u e l o r no t . i n t e rms o f i n f l a t i o n we 
al l pay. W e pay h i g h e r gas pr ices , t r anspo r t a 
t i o n , a n d f o o d costs, a n d we mus t i nc lude the 
p r i ce o f the S i x t h Fleet to d e f e n d the Persian 
G u l f . W^e al l pay the pr ice o f the s i n g l e - f a m i l y 
house w h e t h e r we l ive i n o n e o r n o t . T h i s w i l l 
have to change . 
O u r country: A s l o n g as the c o n t r o l o f the 
e n v i r o n m e n t is a decis ion made by people , it 
w i l l be peop le w ho d e t e r m i n e the balance be
tween ene rgy s u p p l y a n d d e m a n d . T h r o u g h 
use, as has been s h o w n in th is is.sue, a p o o r l y 
c o n s t r u c t e d b u i l d i n g that is an energy sieve 
can be m o r e c o n s e r v i n g o v e r a l l t h a n an 
e n e r g y - e f f i c i e n t b u i l d i n g p o o r l y used. O b v i 
ously , this is not a n a r g u m e n t f o r p o o r c o n 
s t r u c t i o n . I t is an a r g u m e n t f o r i n t e l l i g e n t 
u t i l i z a t i o n o f e n e r g y - e f f i c i e n t b u i l d i n g s . 

T h e o p t i o n s f o r e n v i r o n m e n t a l c o n t r o l o f a 
b u i l d i n g , passive o r active, are p u t there by 
the a rch i tec t . T h e e n v i r o n m e n t a l con t ro l s 
that are des igned i n t o the b u i l d i n g are not 

j u s t switches. T h e s i t i n g a n d o r i e n t a t i o n f o r 
e n v i r o n m e n t a l benef i t s d e t e r m i n e wha t the 
enve lope o r mechan ica l op t ions are . 

T h e variables, t h e n , are on ly p u t i n t o the 
b u i l d i n g as they are pe rce ived by the a r ch i 
tect. T h e m o r e educa t i on a n d u n d e r s t a n d i n g 



of the options and values which clt tci iniiie 
their selection, the more effective their rcsiih-
ing use will be. 

The selection o f options is based upon their 
effectiveness, their value in both abstract and 
monetary terms. The rest of the society and 
the governing bodies have a great deal to do 
wi i l i the value system which makes the selec
tion o f those options possible. When energy 
values are not present in the individual cl ic i i i . 
but are importam for the general good, the 
govermnent tiies to create the values. 
Whether a piece o f land is used as a forest, a 
single-family plot, an apartment house, or a 
jail is largely a decision of government. In its 
choice o f bui lding type and si/e, the govern
ment is affecting the energ\ situation to a 
much greater dimension tluui a n \ .uchi ict i 
can. 

National lawmaking attempts to f ind the 
best possible route f o i the country as a whole. 
Therefore local, state, and regional needs are 
sub.servient to the national wellfjeing. 

The international situation is, however, the 
most primitive of al l . Al though a strutture o f 
law and government exists, it is clear that in 
and o f itself the world is ungoverned and ap
parently ungovernable. Wealth: material or 
monetary; power: mili tary or cconoinit . .ind 
to some extern time and distam e, still rule the 
world. 

Our world: The world hovers closer to the 
b r i n k o f war t h a n we like to t h i n k about. 
There is another threshold yet to cross wiih 
energy. It is not a threshold that we can be 
made to cross by law or that can be eco
nomically justified. It is not visible or tangible 
and not a switch or motor. The only near-
term soliuion to the energy situation is our 
sell-imposed wi l l . 

We keep waiting fo r the right law. the right 
sexy package, the right ad to make energy 
consciousness economically sound, cul tuialh 
acceptable. I t is not coming, repeat, it is not 
coming. We cannot legislate or sell cidture. 
The society must vol innari l ) take a step. It 
nuist give energy consciousness value with a 
capital "V." 

The stakes are no longer thai x.Kaiion in 
the RV or the gas-pump p i i ( e . We aie put
ting wheat and corn into gas tanks a n d talk
i n g about thermonuclear war to protect oil . 
Not since medieval times have buildings been 
used as a weapon. Today, architecture is a 
weapon. 

The last 20 years have fractured, exploded, 
a n d fragmented this country. The society 
came apart and is in the process o f reassem
bling itself . We are a step f r o m reassembly, a 
step f r o m war, a step f rom a country bigger 
than the sum o f its parts. This is not perfec
tion or U t o p i a . It is sanity. [Richard Rush] 

There are several conclusions which can be 
drawn f rom this issue. A m o n g them are: 
1) International politics is the largest single 
force affect ing our economy and therefore 
our buildings. 
2) A bona fide energy technology has 
emerged which is recognized, used, and ex
changed between countries. A concerted ef
fort needs to be made by ai(liitecis to 
exchange these ideas, experiences, tech
nologies, and products. Most of the indus
trialized countries o f the wor ld , for example, 
have great expectations fo r solar water heat
ing as well as photovoltaic and wind-powered 
electrical generation. 
3) In its political activity, its lawmaking, and 
its buildings, the government can have a 
strong effect on the energy problem. The 
scales o f energy responsibility and energy 
knowledge are !U)t often related. U n f o r t u 
nately many practitioners in the trenches o f 
the energy war have lost the vital ability to 
generalize the problem. 
4) The government and manufacturers of 
building products need to work with ar
chitects/engineers and economists to develop 
a set o f incentives which can be of fe red to 
building owners to retrofit their buildings f or 
energy conservation. 
3) Energy-con.scious planning is essential 
prior to energy-conscious architectural de
sign. Decisions made at the broad scale can 
add to or subtract f r o m the options at the 
building site. 
6) The Bui ld ing Energy Performance 
Standards are upon us. Every practicing ar
chitect and engineer in this country has the 
responsibility to obtain, study, evaluate, and 
comment to the govermnent about ihe posi
tive or negative feelings that he or she has 
about BEPS. Several o f the buildings in this 
issue have their BEPS budget numbers listed 
in the data blcKk. 
7) Energy-conscious design requires a team 
ef for t . The procedure o f s eating a bui lding 
has been positively af fected in the conceptual 
stages o f design by the early f ormation of the 
team. Architects and engineers need to en-
(onrage team skills in their practice and their 
education. 
8) The total thermodynamic behavior of a 
building lor energy conservation can be very 
complicated. The computer represents a tool 
o f great capacity and someone on the design 
team must evemually learn to use it . 
9) The restraints on energy use affect more 
than just the building. They strongly affect its 

and the health o f the user. An Iniedural 
research must thoroughh iiuesiigate the 
biophysical ramihcations o f energy design as 
well as the behavioral effects and the impact 
o f energy legislation on other types o f bui ld
ing regulations. 
10) The top energy designers are leading by 
example. As energy-conscious design be
comes the rule rather than the exception, 
those architects who have led the revolution 
are leading us back to an architecture rich 
with invention. Energy-conscious design has 
spread to nearly every bui ld ing type. 
Energy-conscious design—is there any other 
kind? 
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C O R I A N l s s o l i d v a l u e f o r b o t h b u i l d e r a n d b u y e r . 
When you select CORIAN 

bui lding products for bath, kitchen or 
bar, you offer buyers a solid invest
ment in luxurious beauty plus dura
bility and ease of care. 

The solid construct ion of 
CORIAN is unique. Marble-like pat
terns and colors run clear through. 
There's a depth and richness 
not possible with coated "synthetic 
marbles " or laminated plastics. 

CORIAM is tough enough to 
take rugged wear wi thout losing its 
look of elegance. It resists staining. 
And a little household cleanser does 

away with minor surface scratches or 
cigarette burns. 

What's more, craf tsmen can 
work and shape CORIAM as easily as 
wood, to carry out the most imagina
tive decorating ideas. 

CORIAN comes in one-piece 
molded tops and bowls for baths, 
kitchens and bars in a range of styles 
and sizes. CORIAM sheet for kitchen 
and bath counter tops, wall wainscot
ing, bath and shower surrounds, and 
custom surfaces is also available. 

Successful builders f ind 
CORIAM appeals to buyers. It's a solid 

Conventional 
plastic sheet 
glued to wood 

"Synthetic marble" 
^ \ with gel-coated 

surface 

Solid C O R I A N -
its beauty runs 
all the way through 

M m . 

investment in beauty, and adds more 
in value than in cost. For more infor
mat ion write: DuPont, Room 37724, 
Wi lmington. D E 19898. 
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TWAs Next Flight Out Pak 
gets there the same day. 

Guaranteed. 

 

Just $25 toanyTWAcity inthe U.S. 
If you have legal documents, last-minute con
tract bids or circuits for a "down" computer, 
which must be across the country in a matter of 
hours, you're going to like TWAs Next Right Out" 
P^k. Its the fastest, least expensive small package 
service available. 

So-called "express" 
services can't deliver your 
package until the next day 
And while other airlines can 
send it there the same day, 
the flight will cost you more. 

Only TWA will fly your 
package the same day you 
bring it to us. and for only 
$25. 

If your item weighs less 
than 2.2 pounds and fits 
into our 13" by 17" p)ouch. 
then bring it to any TWA 
airport ticket counter or 

Next Flight Out drop-off area at least thirty 
minutes before the flight you want, and we'll fly it 
— to any of TWAs 54 cities across the U.S. 

And. for an additional charge, we offer high-
priority door-to-door delivery. Call us just 90 

    

minutes before the flight you want. We'll pick up 
your package at your home or business, get it on 
the selected flight, and deliver the package to the 
receiving address. In just hours. 

Same Day Service for Packages 
up to 50 Pounds. 

For packages between 2.2 and 50 pounds, TWA 
has Next Right Out service too. Ship your package 
the same day to any TWA city in the U.S.. and it 
costs from $35 to $45. depending on the desti
nation. And our high-priority door-to-door de
livery is available for these larger packages, as well. 

TWA also flies Next Right Out Paks and 
packages from New York to London. For just $55 
for the P̂ k and $85 for larger packages, we pick 
up. ship, clear through customs, and deliver to the 
door The same day. 

So if you have a package to send, and you 
want to save time and money, bring it to TWA. 
We'll get it there today. 

For more information, or to arrange a high-
priority pickup, just call our toll-free 
number: 800-638-7380. 

TWA CARGO 00 

Y o u r e g o i n g t o l i k e u s 

( iu lc .No. 404, 1)11 Rtadf! Sc'r\i(< ( nd 
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Long Island Home, Architect: Jay Lockett Sears, Ouogue, Long Island; Wood surfaces treated with Catwt's #0241 Bleaching Oil (or the weathered "dnftwood" look. 

Wood and Cabots Stains... made for each other 
Cabot's S T A I N S 
Here is a wood at its wonderful best. The architect, 
in specifying a finish for this home, sought beauty 
and more..,a finish that would stand up to summer 
sun and winter cold, that would require minimum 
maintenance while protecting the wood for a long, 
trouble-free life. His choice: Cabot's Sta ins. 

Cabot's Stains, in 87 unique colors, enhance the 
wood grain, grow old gracefully, never crack, peel, 
or blister...are ideal for shingles, siding, clapboards, 
paneling, and decking. In terms of natural beauty, 
economy, and ease of application, Cabot 's Stains 

are best for all types of wood, exterior or interior, and 
all wood surfaces, smooth, striated, or rough-sawn. 

Cabot 's patented colloidal manufacturing process 
a s s u r e s exacting standards of color, deep pene
tration, and wood preservation. In a world that is 
constantly shouting "new," Cabot 's Stains are very 
proud to be "old, the original, and still the best." 

For color cards and information, write. 
S a m u e l C a b o t I n c . 

One Union St., Dept. 428, Boston, fwlassachusells 02108 

'Cabot's Stains, the Original Stains and Standard for the Nation since 1877" 

Circle No. 328, t)ij Reader Service Card 
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phrase which 
to Terne 

TERNE, FRANCOIS MANSARD 
AND THE CONTEMPORARY IDIOM 
Few archi tectural elements are more t rad i 
t i o n a l t han the c l ass i c m a n s a r d r o o f . Its 
current adap ta t ion to highly con temporary 
design thus provides a dramat ic example of 
' ' the very o ld becoming the very new," a 

Frank Lloyd W r i g h t o n c e app l i ed 
metal itself. And wherever such 

a elements are used, the out
standing funct ional character is

tics of Terne, a long wi th its 
inherent aff ini ty for both 
form and color , are avai l 
ab le at relat ively mod
erate cost. 

FOLLANSBEE 
F O L L A N S B E E S T E E L C O R P O R A T I O N 

F O L L A N S B E E , WEST V I R G I N I A 

SAN MATEO COMMUNITY COl lEGE DISTRICT, 
SAN MATEO. CAUfORNIA 

ARCHITECTS: CHAN-RADAR 4 ASSOCIATES. AND 
WEITON BECKCT AND ASSOQATES 
SAN FRANCISCO, CAUfORNIA 

MAREUCH MANUfACTURING COMPANY 
SAN BRUNO CAUfORNIA 

ROOfER: 

( IK If No. 348, on Rea<k'i St-n itc Card 



Des ign f lex ib i l i t y a n d g o o d 
e n g i n e e r i n g h a v e b e e n major 
o b j e c t i v e s in t h e d e v e l o p m e n t of 
B l u m ra i l ing s y s t e m s . C o m p o n e n t s 
of the s e v e r a l s y s t e m s are 
i n t e r c h a n g e a b l e to o f f e r t he 
des igne r t h e w i d e s t poss ib l e 
se lec t i on of m e t a l , a c r y l i c / w o o d 
a n d p las t i c c o m p o n e n t s . E x a m p l e s 
s h o w n h e r e i l l us t ra te t he var ie ty 
a c h i e v e d by d e s i g n e r s a n d 
e x e c u t e d t h r o u g h t h e ab i l i ty of 
m e t a l f a b r i c a t o r s . 

B l u m ' s c o m p r e h e n s i v e c a t a l o g s 
supp ly d a t a a n d m e t h o d s fo r 

eng inee r ing des ign a s wel l as c lear 
a n d c o m p l e t e de ta i l s o f s tock 
c o m p o n e n t s . T h u s t he des igne r 
c a n spec i f y B l u m ra i l ings fo r 
s ty le and a p p e a r a n c e , f o r e c o n o m y 
a n d s t ruc tu ra l s o u n d n e s s , a n d 
des ign ra i l ings to m e e t app l i cab le 
c o d e s or s a f e t y r e q u i r e m e n t s . 

Al l c o m p o n e n t s are ca r r ied in 
w a r e h o u s e s tock in q u a n t i t y a n d 
are ava i lab le t h r o u g h a r c h i t e c t u r a l 
m e t a l f a b r i c a t o r s in all p a r t s 
of t he U n i t e d S t a t e s . Re fe r to 
S w e e t ' s c a t a l o g s or r e q u e s t 
C a t a l o g 13. 

RAILING 
S Y S T E M S 
C a i i s t a c l l 

A c r y i l c / W o o c i C o l o r a i I ' 

C o n i i o c t o r a i 1 ( ) i ' i i a i n e n t a l 

J U L I U S B L U M & C O . , INC.. C A R L S T A D T , NEW J E R S E Y 07072 
N J, ( 2 0 1 ) •438-4600 • N Y (212) 6 9 5 - 2 2 3 6 • T E L E X 1 3 - 3 4 9 1 

T H E M O S T C O M P L E T E S O U R C E F O R A R C H I T E C T U R A L M E T A L S 

M e m b e r o f N A A M . N O M M A . N A A D & Stee l S e r v i c e C e n t e r I ns t i t u te 

    

C a r l s t a d t - S T O N E S R I V E R T R E A T M E N T P L A N T 

Circle No. 319, on Reatier Seivice Card 

   

O r n a m e n t a l - S T L A N D R Y B A N t 

V r 

C o l o r a l l - S P O K A N E S T O R Y 

Z U R I C H A M E R I C A N I N S U R A N C E C O . 
M o o r e s t o w n . N e w J e r s e y -
A r c h ; G r u e n A s s o c i a t e s 
Fab r : A l b r o M e t a l P r o d u c t s C o r p . 

S T L A N D R Y B A N K . O p e l o u s a s . L o u i s i a n a 
A r c h ; B a n k B I d g . E q u i p . C o r p . o f A m e r i c a : 
Fab r ; U n i t e d S t e e l C o . 

S P O K A N E S T O R Y . S p o k a n e . W a s h i n g t o n -
D es igne r : Z e n t i s D e s i g n . 

B I R M I N G H A M M U S E U M O F ART. 
B i r m i n g h a m . A l a b a m a -
A r c h : W a r r e n K n i g h t & D a v i s Inc.; 
Fab r ; N e w m a n B r o t h e r s Inc. 

S T O N E S R I V E R T R E A T M E N T P L A N T , 
Nashv i l l e . T e n n e s s e e 
A r c h : T h e C h e s t e r E n g i n e e r s : 
Fab r : U S O N A M a n u f a c t u r i n g C o . I 
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Break the barrieirs of 
accessibilitif; cost and space. 

Barrier-free Bradpack wash centers are 
completely pre-assembled to save you time, space 
and money. Everything ( including l ight, towel and 
soap dispensers, mirror, faucet and many other 
features) has been designed for convenient use 
by everyone, including the physical ly disabled. A 
Bradpack wash center comes to you in one 
piece—so you can set it into place and connect 
the water and electricity. With signif icant savings 
in f loor and wall space as well as installation 

labor, these units are equal ly suited to remodel ing or 
new construct ion appl icat ions. 

-Find out how you can break barriers to 
eff icient washroom design. Send for our Bradpack 
catalog. A 30 minute educat ional f i lm, "Barrier-
Free Washroom Design" is also avail
able for viewing. Contact your Bradley p 
representative or Bradley Corporat ion, L 
9101 Fountain Blvd., Menomonee I 
Falls, Wl 53051 (414) 251-6000. 
TELEX 26-751. 

Anothef 
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Don't lose energy 
through roof hatches! 

Inryco/Milcor hatches 
are designed to reduce 

heat loss! 

Foam-insulated steel covers ; . 
with U-values ranging from 
.09 to .17 make Iniyco/Milcor 
hatches extremely effective 
energy-savers: less heat lost 
through the roof in winter, less 
heat penetration in the summer 
Inryco/Milcor hatches are also 
light in weight, have strong 
covers of composite design, and 
have clear, unobstructed open
ings. Single and double-leaf 
styles—available in many sizes. 

Check Inr>'co/Milcor hatches 

AO 39-1 

before you specify. You'll find the 
same high quality and depend
ability you've seen for years in 
our Access Doors! 
More information is available 
in our Catalog 34-1. Send for 
your copy today. (It's in Sweets, 
too.) Special Products Group — 
Milcor Division: INRYCO, Inc.; 
Dept. D, 4069 West Burnham 
Street: Box 393: Milwaukee, 
Wisconsin 53201. 

C-irt li- No. 363, on Ki M d c i S c i \ i t r ( ,ii il 

A n d d o n ' t f o r g e t B I G S M O K Y 
TM 

fnrijco's "large economy size" 
ALL-STEEL fieat and smoke vent 
for buildings with 5 ft.. 5 f t 6 in., 
and 6 ft. joist spacings. Strotig. ngid. 
lightweight...and energy-saving! 

I n r y c o 
an Inland S t e e l c o m p a n y 

CkiH-ral O f T u ^ : Mflrosc- Park. I l l inois 

K 
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Technics: 
Specifications clinic Energy-related specifications 

William T. Lohmann 

Energy considerations may 
be prominent on the build
ing surface, but in the specs 
it is 'business as usual.' All 
of the innovative energy-
saving techniques have their 
place in conventional spec
ifications. 

WiUiam T. Lohmann, A I A, 
FCSI, is Chief Specifier for 
C.F. Murphy Associates, Chi
cago, I I . 

The apparent impact o f a new energy con
science on construttion specifications is slig'ht. 
Specifications do not group "energy" factors 
(or "safety" or 'security") under a common 
heading. Tliey are dovetailed into appropri 
ate trade or equipment sections. Even prod
ucts, such as reflective glass and solar-
collector piping, f ind their places imder 
familiar titles. There is no need to thiow oiii 
your copy of the CSl "Masterformat." 

We are faced, however, with a greater need 
for effective coordination between the archi
tectural and engineering specihcations in our 
documents. Design criteria are becoming 
more stringent. Systems are more complex. 
Rapid changes in test methods and perform
ance data quickly make manufacturers' 
catalogs obsolete. Architectural, mechanical, 
and electrical functions are more interde
pendent than in the past. 

An early meeting with the project en-
giiu ers can Ijegin to resolve |)()tential conflicts 
in format, style o f wri t ing, and terminol()t;\ 
Sample specifications and master sections w ill 
help. ()ut-of-house consultants j)articularly 
need such guidance, fhey nuist also he 
cautioned to review drafts of the "f roiU-end " 
documeius prior to preparing their specifica
tions, avoiding diqilicalion of such informa
tion in places other than the General Condi
tions and Division 1 sections. 

The flow of design informat ion between 
architects and engineers is critical. Building 
construction impinges directly on mechanical 
design, affecting such factors as solar gain 
through glass and heat absorption of floors 
and walls. Mechanical and electrical ecjuip-
mem items likewise affect, indeed become, 
ar( hiie( lural features. Solar panels replace 
walls oi roof. The possibilii\ ol l u t ine retrofit 
loi wind-driven generators or photovoltaic 
cells involves present design allowances for 
struciinal support and attess. Remember 
that a roofing manufacturer's warranty usti-
ally does not cover damage caused by roof-
mounted equipment. Early overlap decisions 
ill these areas should be documented in out
line specifications aiul confi i ined at each 
stage of design. 

Din ing preparation o f the specifications, 
precepts f or good let Imical wi iting ap )ly— 
clarity, bre \ i t \ , consisti iu \ 1 xtensive editing 
is sometimes necessai y to at hieve a un i fo rm 
level of detail and a sense of cohesixeness in 
the documems. But it is worth the e f for t . 
Finding "furnish and install' in one section 
and "pioxicic • in aiioil icr can lead to erro
neous bids. The same is true fo r othei 
problem phrases—"exposed," "by others, 
"allowance"—if the\ are not defined and 
used consistenih. 

Duplication and omission o f informat ion 
are hazardous. T o specify all motor starters 
in a section under Division 16 Electrical and 
also in the heating and ventilation sections 
under Division 15 Mechanical is both expen
sive and confusing. T o forget them is disas
trous. Common practice puts starters fo r 
loose motors in the electrical work and those 
for motors mounted in preassembled equip
ment in the mechanical sections. 

Such trade "assignments" are often neces
sary. Wi r ing for other electrical components 
usually follows the guidelines established for 
motor starters. Full-color coding o f piping 
and conduit should be specified undei the 
pai iuing section, yet stenciled bands and let
ters and adhesived-backed labels normally 
appear in the mechanical and electrical sec
tions. P ipe - cover ing r e q u i r e m e i U s must be 
correlated for the plumbing, heating, re f r ig 
eration, and process piping t r a d e s . Unless in-
(l i t . i ied on the drawings, the specifications 
must define contract or trade limits fo r site 
utilities and b u i l d i n g services. 

When selecting mechanical and electiical 
ec|uipment. investigate the impad of the new 
energy performance codes. I he equipment 
must comply. Eventually, standardized test
ing, perhaps by rat ing agencies, will s implify 
its selection and specifications. Unt i l then, 
specify re(|uired performance and means of 
deie in i in ing conqjliance. 1 he manufaciuier 
should cer i i l \ thai his e(|ui|)ment meets or 
exceeds these spet ilic aiions. 

Perhaps the classic coordination problem 
has arisen with de\elopment of the "inte
grated" ceiling, involving iq) to six trades in 
one assembly. Because o f its complexi i \ . 
many firms now specify all components in a 
section under Division 13 Special Consirui 
tion and cross-reference related work in the 
n u i lianical and electrical sections. This t in 
result in a single-source responsibiliu f o i the 
eiuire system. 

Before releasing the documents for pr int
ing, potential problem areas should be re-
\ i«\ \ (( l wiih care, preferably by someone 
oilier than the anihor. A final chei k o f scope 
items, cross-references, and known piohlem 
an IS will also reduce confusion dur ing bid
ding and construction of the project. • 

00 

t 

-a I 
181 



G a l a x y S u n C o n t r o l l e r s 

R i v i e r a B l i n d ; 

We challenge you to find 
a sun control system this beautiful. 

Levolor has come up with a glare-and-
temperature control system for large 
expanses of glass that dramatizes your 
original design instead of detracting 
from it. Overhead, Levolor Galaxy™ 
Sun Controller blinds redirect the 
sun's rays, for minimum glare, maxi
mum summer cooling, maximum winter 
warmth. Used with Riviera™ blinds by 
Levolor at the v^n-
dow, as shown here, 
you have a total sun 
control system that 

is a visual plus, easy to install and engi
neered with Levolor technological stan
dards—the highest. A system that can 
be operated automatically or manually. 
The beautiful answer to odd-shaped, 
hard-to-reach special glazing situations. 
Our Levolor architectural consultant 
can answer your specific questions. Write 
for information: Levolor Lorentzen, Inc., 

720 Monroe Street, 
Hoboken, N.I. 07030. 

LEVOLOR 
Sun Controller Systems 
Circ Ic No. 373, <in Reader Ser\ ite Card 



Rockwell International 
caine to Qeaiprint. I 

Rockwell International specifies the finest quality draft 
ing paper — Clearprint Paper — for its projects like the 
Space Shuttle Orbiter. 

Because Clearprint won't ghost. It's tough, it won't 
crack, or yellow with age. 

But don't just take our word. Send in the coupon, 
and put Clearprint Paper to the test. 

Then you'll know why companies like Rock
well International specify the paper we per- ^ 
fected in 1933 - Clearprint Paper. .jm.W 

The Space Shuttle, designed to be the 
keystone of the nation's space program 
through the lOQCs, the Space Shuttle is the 
first re-usable space transportation sys- ^ 
tern. Rockwell International Space Divi-
sion is integrating the system and flj 
developing the payload carrying 
Orbiter stage for NASA's Lyndon B. 
Johnson Space Center. One of a ser
ies covering historic Clearprint 
design events. 

^1 
 

C o m e t o Q e a i p r i n t 

r f r e e s a m p l e s . 

Firm Name 

Address — 

State/Zip 

Clearorint Paper Co , 1482 • 67th Street 
Kmeryvi le, California 94608 

C i i ( k- No. 332. Service Card 



Blanket your roof with 
silicone/urethane foam and get 
up to 30% energy savings. 

184 

It's like a nice, thick 
blanket for your roof. The 
Dow Coming^ silicone/ure
thane roofing system snuggles 
your roof in protective layers of 
long-lasting silicone rubber and 
highly insulating urethane foam 
to keep water out, seal heat or 
cool ail- in. All year around 
you're saving energy, as much 
as 30 percent or more compai ed 
to an equivalent thickness of 
conventional roof insulation. 

This lightweight roofing 
system is leak-free and weather
proof. Underlying urethane 
foam provides a seamless blan

ket of efficient insulation, and 
on top is a flexible membrane 
of Dow Coming silicone rubber 
that's unaffected by all kinds of 
weather—rain, snow, sleet, sun
light and temperature extremes 
from - 8 0 F to+300 F. 

The spmy-applied, seam
less roofing system reduces or 
eliminates ponding, excessive 
weight, and overlaps where 
water can enter. And the effi
cient insulation blanket drasti
cally reduces thermal shock 
and deck movement that can 
damage conventional built-up 
roofing systems. 

Circle No. 337, on Reader Service Card 

This roofing system can 
be installed on new roof decks 
as well as over most old built-up 
roofs. You save on costly roof 
removal and disposal and 
eliminate operational shutdown. 

histall the Dow Coming 
silicone/urethane roof system 
and rest easy. 

For more information, con
tact Dow Coming Corporation, 
Dept. H7-510, Midland, 
Michigan 48640. 

DOW CORNING 
DOW CORNING Cost-cutting 

silicone 
elastomers. 



'"•Sm. US' 
truck 

R E V E R E S O L A R A N D A R C H I T E C T G R A L 
P R O D U C T S . INC. made a commitment to solar 
energy years ago. Now. as the pioneer and leader 
in the manufacture of solar energy systems, we want 
to fielp you get your share of bigger than ever sun 
dollars in Amer ica 's fastest growing industry. 

We offer you five systems to capture original and 
retrofit solar powered applications in a wide range of 
areas, including: residential, institutional and multi-
unit housing; swimming pools; and commercia l and 
industrial buildings and p r o c e s s e s . 

• . 

. Z T v O U B INTEREST 
C / CHECK THE ABE* - ,^.,.„ „ „ „ » . » » . " • • " 

n s U N - C E N T E B ' " P ; e P ; P - H ^ , , , c l ude exclusive 

a S.U..O^Tf^--^^^' one C o . e c . o . 
Revere Tube- ln SU P ool.ec.ors, an .n one C ^ ^ ^ ^ , , , , , 

• S U N - A I D ^ - M o u u . . 

Revere Tube- ln-Str ip s o l a r a b s o r D t n p.^. 

• SUN-ROOF^" Structural roof and solar col lectors, all in one. Col lector 

panels mounted f lush wi th roof l ine. Hardly not iceable f r om ground level. 

• SUN-SWIM^**Specially sized solar col lectors wi th factory brazed tubes and joints. 

Easy instal lat ion. . .uses pool circulator to move the water th rough the 

co l lector loop. 

C h a n c e s are you're thinking of quoting on jobs 
involving one or more of the above areas right 
now. Don't miss this golden opportunity to think 
Revere Solar and see how your sales and profit 
picture could be affected. But you need all the 
facts first. Cal l your nearest Revere Solar rep
resentative. O r fill out your name and address, 
tear out the whole page and mail to: Revere Solar 
and Architectural Products. Inc.. Dept. PA 4 8 0 
Box 1 5 1 , R o m e , New York 1 3 4 4 0 . 
Phone: 3 1 5 / 3 3 8 - 2 4 0 1 . 

Name 

 

Company 

Address 

City State Z i p 

REVERE 
S O L A R A N D A R C H I T E C T U R A L P R O D U C T S , I N C . 
A subsidiary of Revere Copper and Brass Incorporated 

Circle No. 382, on Rf.nler SiT\ite Card 
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Bigeiow, first in contract carpet, introduces a first. 

M A G N E L O K 
U S Patent No 4184304 

the revolutionary carpet installation system that 
finally affords easy access to 
steel trench headers. / 

Ill 

Leave it to Bigeiow to develop a carpet 
installation innovation that specifiers, archi
tects, building owners, electricians and 
maintenance staffs have been waiting for! 

MAGNELOK, a totally new solution for 
applying carpet over trench header ducts 
that permits easy access to the trench. The 
Magnelok system uses a special magnetic 
sheet to anchor the carpet, yet allows ready 

entry whenever and as often as necessary. 
If you have ever had problems with carpet 

used over trench header duct systems that 
would not stay down...or would not come up for 
access when necessary...or had unsightly, 
unsafe binding strips over the access areas... 
then the Magnelok system is the solution. You 
might know it would be developed by Bigeiow. 

 
   

    

For more detailed information and sample of this incredible product, write to: 
Bigeiow Contract Department. Bigelow-Sanford. Inc.. Box 3089, Greenvil le. SC 29602 

( 11 1 Ic No. 316, on Reader .Service Card 
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It's the law Solar collectors vs. 
local ordinances 

Norman Coplan 

Of the many strategies for 
improving the energy per
formance of buildings, the 
installation of solar collec
tors poses the most immedi
ate challenge to local codes 
and zoning ordinances. 

I f solar energy is to be a realistic alternative to 
i iadit ional sources of energy, it is necessary 
I hat a serious examination and analysis be 
made o f our laws to determine how they must 
be modified to acconunodate and facilitate 
this technological development. One o f the 
greatest concerns in this context is how our 
laws should be modified to ensure solar access 
to homeowners util izing this iechnolog\ . 
more specifically to protect solar collectors 
f r o m shadow. One suggestion has been for 
the states to adopt legislation which wouUl 
classify certain conduct and/or conditions, 
which might impair the use o f solar energy, 
as a "public nuisance" under the inherent 
police power o f the state to protect the safety, 
health, and general welfare o f the commu
nity. Although this approach involves con
stitutional questions, statutory restrictions 
whose purpose would be to encourage the 
use of solar energy would imdoubtedly be 
sympathetically received by the courts. 

A more immediate obstacle, however, to 
the wider use o f solar techiu)l()gy are local 
/o i l ing ordinances or bui ld ing codes which 
have not been reviewed and/or modif ied to 
accommodate the mili/.ation of solar energy. 
Illustrative of this problem was a litigation in 
New York last year i ino lv ing the efTort o f a 
homeowner to obtain a bui ld ing permit to in
stall solar collectors for his home, which in
stallation apparently violated the then pre
vailing zoning ordinance (Katz v. Zoning Board 
of Appeals of the Town of Mamaroneck). 

The petitioner in \\\e Katz case had applied 
to the Municipal Building Department for a 
permit to construct a solar panel domestic hoi 
water system, which panels were to be placed 
on the roof o f his home. The permit was de
nied because of a provision of the local zon
ing ordinance which restricted the area o f 
mechanical equipment to 10 percem o f the 
roof area on which the collectors were to be 
located, whereas the installation o f the collec
tors would cover 20 percent of the support
ing roof. The petitioner appealed to the 
Town Board o f Zoning Appeals requesting a 
variance. This was initially denied, but there
after the petitioner revised his plans to re
duce the area of mechanical coverage to 16 
percent o f the supporting roof area and re
duced the angle o f the panels so that their 
\isibilit> f r o m the front o f the house was re
duced by 70 percent. Upon his reapplicatioii. 
the Board o f Zoning Appeals again denied 
the variance, despite the fact that no 
neighboring residents objected to the var
iance and 26 neighbors actively supported 
the same. The petitioner then instituted a 
fur ther appeal to the Supreme Court o f New 
\ o r k . 

The Court, in reversing the Board of Zon
ing Appeals, ruled that the Board had been 
iiKorrect in interpreting the zoning ord i 
nance as l imiting the mechanical coverage of 
the "supporting roof." The Court pointed 

out thai ihc petitioner s roof was made up of 
eight separate sections and that the limitation 
was not to be measured by the section which 
supported the mechanical equipment, but 
rather in relation to the area o f the entire 
r o o l . 

More significantly, however, the C-ourt 
ruled that even it the Board's interpretation 
of the ordinance were correct, the denial o f a 
variance to the petitioner was arbitrary and 
capritious. The Court said: 

"It must be remembered 'that zoning ordinances, 
being in derogation of common-law property rights, 
art' to be strictly construed against the municipality 
and in favor of the landowner.' Even if Section 
89-45A were applicable to petitioner's proposed 
construction, this Court finds and so holds that 
petitioners have shown practical difficulty suffi
cient to justify an area variance. 

"In this day of what for better expression may be 
termed the energy crunch, the purposes of restrictive 
zoning must, to some extent, give way to declared 
policy of governments to conserve energy in all loays 
possible yet consistent witli ciwironmcntal stand
ards. . . . In the accomplishment of the above, it is 
incumbent upon the zoning agency to adopt an at
titude other than an ostrich head-in-the-sand ap
proach, especially when adoption to changing m im-
tijic advances follows and complies with natunial 
and state interests in energy consen'ation. It has 
been said that 'our increasing dependence on 
foreign energy supplies presents a serious threat to 
the national security of the United States and to the 
health, safety and welfare of its citizens' and that, 
further, 'the mass production and use of equipment 
utilizing solar energy ivill. . . promote the national 
defense.'" 

The Court coiuluded by pointing out that 
in f urtherance of the public poli( \ of the 
United Slates, the Energy Tax Act of 1978 
was adopted, providing a monetary inceii i i \e 
for domestic solar hot water systems for pi i -
\ . i i ( duellings and that such policy has been 
followed by similar State expression o f public 
policy and monetary tax relief. In particular, 
the Court pointed out that the Energy Law of 
the State o f New York imposes upon 
muiii(ipalities the duty to review their rules 
and regulations not only to make them ( o i i -
sistent with the State declared policy for 
energy conservation, but where 'inconsistent, 
to make necessary changes to comply with the 
Act's stated purposes." 

Implicit in the ( o i i i i s decision was a cr i t i 
cism o f the Town for fai l ing to review its or
dinance to make it coiiipls with prevailing 

policy. It is apparent that proper plan-
Tiiiig to achieve the use o f alternate sources <>( 
energy includes, as an essential ingredient 
thereof, the necessity for reviewing and revis
ing Icxal zoning ordinances for their ( o m -
jiaiibility with such objective. • 
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"Lighting costs were keeping "Until I put energy-saving 
my profits down..!' Watt-Miser I I fluorescents up!' 

Saving money on lighting costs is 
what Watt-Miser II fluorescents 
from G E are all about. They use 
less electricity than standard fluo
rescents: yet give you about the 
same amount of light. So wattage 
reduction is immediate...and so is 
savings. 
Watt-Miser II F40 can save you up 
to 14% on the electricity each lamp 
consumes when they replace your 
standard four-foot F40 fluorescent 
tubes in a typical two-lamp open 
strip Rapid Start fixture (about 11% 
in a typical four-lamp recessed 
Rapid Start fixture). 

Watt-Miser II Slimline, rated at 
100 lumens-per-watt, can save you 
up to 20% of the fixture wattage. 
High-Output Watt-Miser II lamps 
use almost 14% less wattage than 
conventional eight-foot mA Output 
lamps. 
Watt-Miser II Power Groove' is an 
exclusive G E energy-saving lamp 
that can reduce your fixture wattage 
by more than 18%, compared with a 
standard T12 1500mA lamp, in a 
two-lamp fixture. 
For the ultimate combination in 
efficiency and savings, there's the 
new Maxi-Miser^^ System from GE. 

Two Watt Miser 11 F40 lamps and 
the newMaxi-Miserll ballast in a 
Rapid Start two-lamp fluorescent 
fixture will average up to 24% more 
light per watt than standard F40 
systems - and use as much as 19% 
less wattage. 
Ask yourGE representative to show 
you how much you can save with 
Watt-Miser II fluorescents. Or 
contact General Electric Company, 
Dept. C-921, Nela Park, Cleveland, 
Ohio 44112. Phone: (800) 321-7170 
(In Ohio (800) 362-2750). 
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No. 147 
Exterior & Heavy Traffic Interior 
Doors 
Offset hung, single acting, surface 
mounted 
No. 117 
Interior Doors 
Offset hung, single acting surface 
mounted 
No. 128-3/4 
Interior Doors 
Center hung, double acting, floor 
mounted 

Mi 
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THE ONLY DOOR THAT'S EASYOH THE HNGERS IS NOW EASY ON THE EYES. 
Admittedly, looks were not the 
first consideration in desigrung 
our SaJetyline Door. 

Safety was. So we gave it a 
flexible rubber guard to save 
fingers. And perhaps even save 
you a lawsuit. 

We gave it a cyhndncal stUe 
and a 2-point flush-mounted 

locking mechanism. And a push-
pull that fits snugly so it doesn't 
snag clothing. 

It was the only door of its 
kind. And it still is. 

Now come the looks. A 
variety of looks, including the 
textured panel above, to dove
tail with any design. 

And if you don't find exactly 
what you want, we'll custom 
make it. 

Either way you get a door 
that doesn't give up aesthetics 
for safety. Or vice-versa. 

Your Amarhte Hepresenta-
five will be happy to show you 
all the ways we've dressed up 

(Circle No. 307,1111 RI ' .KI IM Sri viit ( . I K I 

the Safetyline Door 
For more information, 

write to Amarhte Anaconda. 
P.O.Box 1719. Atlanta. Ga. 
30301. Or you can call usat 
(404) 691-5750. 

A M A R L I T E 
A N A C O N D A A s r , ; " r 



The future and 
politics of energy 
Books 

Thepolitics 

W hv President C ancrs hnergy Plaii is 
• fuliely a-Asoned 
• Ixcinomkally destruoivc 
• IXuigcroush dcpcndcni on Nuclear Energv 
• Rrpressing Ihc true poiemul i.>f Solar Energv 
And u hai should be doing instead 

Barry 
Commoner 

The Politics of Energy Bam Commoner. New York, Alfred A. 
Knopf, 1979. i.x, 102 pp., hardbound, $10. 
Energy Future: Report of the Energy Project at the Harvard 
Business School, edited by Robert Stobaugh and Daniel Yergiti. 
New York, Random House, 1979, x, 353 pp., hardbound, $12.95. 

Reviewed by John P. Eberhard, Director, Architectural Research 
Association, Inc., Bethesda, Md. 

Tliese two books, one by a renowned environmental biologist 
(Commoner) and the other by a team of newly acclaimed 
Hat \ a i d Bu.sincss School professors, arrive at \er\ similai 
conclusions b\ taking considerably different approaches. 
Their conclusion, that conservation (or more clearly, im-
pro\ cd energy ef ficiency) is the best energy polic \ alternaiixc 
for the United States, shoidd be welcome news within the 
. in liitectural comnuini ly . As 1 will suggest a little later in this 
I < view, it is the professional design connnunity—and more 
specihcally architects—that have the lesponsibilily and the 
opportiMiity for making the largest coiuribiuion to reducing 
oin- nation's dependence on fossil fuels. It is worth noting, is 
well, that the long-awaited report of the National Academx ol 
Sciences, ' Kiu i gv Polit \ in Transition 1985-2010," has 
added still moie reinforcement to this message of consei\,i 
l ion. The Academy study insists that "slowing the growth of 
energ> demand w ill be essential, regardless of the supph o|)-
tions developed du r ing the coming decades. In fact, the (k 
inand element of the nation's energy strategy should be ac
corded the highest p r i o r i i \ " 

Both o f these books are w ell written but are siylisticalK . i iul 
conceptually d i f fe ren t . Commoner is cjuite clearly an acho-
( . H c and a critic. He is an a d v c K a t e of a policy alternative he 
has coined "The Solar Transi t ion, " and is a severe critic of the 
past and present Federal policymakers. The Harvard Busi
ness School professors are policy anab sis w ith good connnoii 
sense and w hai woidd appear to be no beginning bias towards 
an\ of the alteiiiatives they discuss. Each o f us probabb 
brings some preconceptions and personal bias to the reading 
of any book; and each of us natui ally lends to accept with a 
posiii\c nod o f the head statements the author makes which 
support our poim o f view. We naiuralb Hnd ii d i f t k i d t to 
believe the authors are \ er\ well infoi nied i f they happen to 
[Books continued on page 193\ 
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We started building insulated windows for the energy crisis 
ten years before there was an energy crisis. 

Today, everyone's looking for ways 
to sell energy saving, especially in 
windows. And it s no secret that many of 
today's products were developed yes
terday. But when you re bui lding quality 
housing, you can't afford " johnny-come-
lately" products. You want a proven 
performer, a window with a winning 
track record. 

Like the Alcoa Alaskan Insulating 
Window. The engineers at Alcoa's 
Technical Center started working on the 
Alaskan years ago. They designed it wi th 
the kind of concern for detail that goes 
into every new Alcoa*product. A thermal 
break to cut heat loss. Twin panes of 
welded-edge glass for Increased 

Circle No. 306, on Reader Service C'-anI 

insulation And double weather stripping 
to minimize air infiltration 

The result? A window that s proven 
itself even in the hiarsh climate above 
the Arctic Circle. A window that's ready 
to meet the energy crisis. Today and 
tomorrow. And a window that you can 
sell with confidence. 

When you're considering energy-
saving windows, think of the one with the 
proven track record—the Alcoa Alaskan. 

For more information on the Alaskan 
Window, and to find out about available 
sales support, write. 

Alcoa Building Products, Inc.. 
Suite 1200, Two Allegheny Center, 
Rttsburgh. PA 15212 

Alcoa means business, and the Alaskan 
Window means more business for you. 

B U I L D I N G 

I N C . 
SUBSIDIARY OF 

B A L C O A 



Books continued f r o m page 191 

dif fer vvitli us. 1 apjiroached f jo t l i of ifiese books in mut l i tlie 
same nianncr. I expec ted to agree wi l l i Connuouer becau.se I 
t l iougli t 1 kucw u li i i i he would say, and I expected to disagree 
with the Harvard book because of all o f the publicity the 
authors had received. (Besides, I am an almnnus o f M I T . ) 
just the opposite happened. I f o i m d Barry Connnoner's sti i -
dent tones and fuzzy policy position to be diff icul t to accept, 
but I found the good (ommon sense aiut clear prose oi Energy 
Future to be easy to read and very convincing. 

1 he only dif f iculty I f ound to be common to the two books 
was the academic penchant I or extensive footnotes (although 
they are thankful ly Icxated at the end <jf the books and not 
SI .iiiered over every page of text), and the diai rhea of num
bers. Tni going to assume, for the purposes of this review, 
that you have some general sense o f the numbers involved 
with energy and that whether or not we expect to use 80 
quads of energy or 1.S5 quads by the year 2000 is not critical 
10 your profes-sional response. I f buildings use 26 percent o f 
the nation s energy budget or 31 percent is not going to i m 
pact your opportunitN . ,md whether or not solar energy has a 
payback o f 2.8 years or 8.4 years is less critical than that you 
resolve to i n f o r m yourself and your colleagues of how you 
can incorporate 'energy-consc ions design" into your practice. 
Both books take some pains to poiiu oiu the weakness ĉ f 
immerical calculations that others have made—Commoner 
even calls the energy models o f the Carter Administration 
"the politics o f deceit"—but both books tend to draw specihc 
conc lusions o f what would likeK happen to energy prices that 
have turned out to be far lower than what has actually hap
pened at the gas pumps cmly a few months after the books 
were published. 

Barry Commoner makes the f ollowing argument. The Car
ter Administration s National Energy Plan as presented to 
Congress in A p r i l 1977 was "confused" at best and probably 
"deceitful " on purpose. He argues that althc^ugh the plan 
called for conservation measines, including the development 
of energy alternatives such as solar and wind energ\. that the 
plan was actually a not very subtle support program for the 
advocates of increasing our supplies o f fossil fuels—inchuling 
nuclear energy. He also points out that an analysis o f the 
tables which accompanied The National Energy Plan shows that 
consumers woidd be expected to make a much large reduc
tion in their use o f energy than would industry. As a result o f 
the disparity between facts in the tables, facts f r o m a complex 
mathematical model (PIES) used by the then Federal Energy 
Administrat ion, and the prose o f the President's message, the 
legislation got hopelessly mired in Congressional committees 
resulting in what Ccjmmoner calls the "Politics of Defeat." 

In Chapter 5 o f his book, Commoner comes to the crux o f 
his presentation. He points out that fcissil fuels in the hnal 
analysis are finite—they can be and likely will be used up. As 
they become more and more scarce their price will contiime 
to escalate. He suggests that the "Politics o f Choices" leaves us 
only two alternatives for the future—solar energy (in its 
broadest sense this includes wind power, bicj-mass, and 
photovoltaics) and miclear energy (but only i f it is based on 
the breeder reactor). He aigues that nuclear energy, even 
though highly subsidized, is a new technology that seems al
ready to have lapsed into economic senility," while solar 
energy is an old technology ready to cross the threshold o f 
economic viability. 

Commoner's denouement is "the Solar Transition. " He ar
gues that we should use our dwindling supply of f ossil fiu'ls in 
a manner that "bridges" f r o m the present situation to a fmure 
time in which we will be well supplied frc^m renewable 
sources. He sees natural gas, supplemented with gas f r o m 
bio-mass, and co-generation as two of the major ingredients 
of this strategy. What he seems not to recognize is the possibil
ity that new inventions and iiniovations might substantially 
change the nature o f demands as well as sources o f supply. 
He also makes a strong argument for more "social govern
ance" in major policy decisions because electric utilities and 
011 corporations will oppose a solar future—what many 
readers w ill suggest is reworking our economy into more o f a 
socialist state. For me the book's central strategy remains un-
[Books continued on page 194] 

FOB 

A successful product invites imitators. But nothing 
installs easier, and nothing provides for proper attic 
ventilation better than energy-saving ProperVent. 
Made from expanded polystyrene, ProperVent's 
moisture proof and won't deteriorate. 
The preformed flange permits installation in minutes. 
Contact your local building supply source. 
If he doesn't have ProperVent, write or call us. 

Completely assembled - no 
prefolding required. 
4-fl. length malces installation 
easy. 
Built-in llange lor easy stapling 
Provides for a continuous air 
How from soffit to attic area. 
Allows maximum insulation 
ttiickness. 
Meets Uniform Building Code 
Section 3205 
Will not twist, delaminale or 
warp. 
Resistant to moisture, mildew 
and rot. 

ProperVent 
CONSTRUCTION 

PRODUCTS DIVISION 

ProperVent, Inc. 
8224 Olson Memorial Higtiway • Minneapolis, Minnesota 55427 

(612) 544-9776 
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Strong steel windows for ninety-three 
years is the strong reputation of: 

The William Bayley Company 
Springfield, Ohio 45501 
Tel. 513-325-7301 
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Books continued l i o m page 19̂ ^ 

coi ivi iuing. i)ui ih( ii should read i l and decide for vour-
sell. 

Robert Stobaugli. Donald ^ c rg in , and their Harvard col
leagues are much more convincing and far easier to read. 

I In ir (c niral ilieiue is very clear. The United States needs a 
balanced energy progiaui based on realistic assessmeuts o f out 
su|)ply and cleniand alternatives. They point o m quite cou-
\ i i u i n g l \ i l l i l i t i r first five chapters that each of the fossil fuel 
alternatives—oil, gas, coal, and nuclear—has an inliereiu l i in i -
laiion as a supply alternative. Even i f each of them were to 
achieve the goals o f their most ardent supporters, they would 
not provide sufficient supplies through tlie end o f this cen-
tur\ (nuu h less l)e\c)ud) to meet our |)i()iected demand on a 
"business as usual" basis. They arrive at the same f)osition as 
the first energy report o f the American Institute of Architects 
(dated 1974), namely that conservation is our "key energy 
source. " They conclude that " in the near term, conservation 
could do more than any o f the conveiuional sources to help 
the country deal with the energy problem it has." 

\\ liile the architectural community should surely support 
the thesis o f Energy Future, there is one serious flaw in the 
aiUhors' discussion o f conservation in buildings. They cjuote 
Dick Stein on the need to reverse our conmiitment to sealed 
buildings—that s fine. They qiu)le Don Watson and Bruce 
Anderson when they discuss the opportmii ty for passive solar 
design—great! But, when they advocate a majoi program to 
save energy in existing buildings, they tu rn to the l imited 
concept o f "retrofi t ." To quote them, "Retrofit is a space-age 
term, describing the iq jgrad ing o f a complex system through 
the insertion of improved componems." In buildings, they 
say, this means changing equipment aiul structure to improve 
thermal and lighting ef ficiency. Somehow, with all o f their 
connnon sense, they missed a key point: people and their 
at ti\iiies place demands on enei gy sources not the inanimate 
buildings that provide shelter for these activities. 

Ah empty building, a ghost town, or even an imiised bed
room needs no re t rof i t t ing since no one will need to be kept 
comfortable there. We need to be sure that existing buildings 
have a good fit between their program requirements and 
their existing space configuration before we worry about pal
liatives such as more insulation, storm windows, oi" even co-
generation. We shotdd be sure that our architectural evalua
tion of f i t t ing program requirements to available space also 
includes any "energy conscious" redesign we can do to make a 
better fit with the climate. That's a good role and an impor
tant one for architects to play. I f this kind o f analysis is done 
thoroughly and with imagination, it can represent the largest 
reduction in building energy demand—and it comes right of f 
the top of the demand side. We obviously have not done a 
vei y good job of selling our role in the energy picture thus far 
or two such thorough books would not f ind it so easy to 
largely ignore the role o f architects in energy conservation. 

Energy Future makes it clear that: "No easy remedy will solve 
the energy crisis. Solutions, however, w il l emerge f r o m a rec
ognition and comparison o f benefits and risks, possibilities 
and obstacles, across a wide range. Political choices are there
fore involved, w hich is w hy the energy crisis is a crisis o f our 
political system." How will you vote? 

T h e s t r e a m l i n e d y e a r s 

Twentieth Century Limited: Industrial Design in America, 
1925-1939 /;v Jeffre\ L. Meikle. Philadelphia, Temple Uriiver.sity 
Press, 1979. XIV 249 pp., Hardbound, $17.50. 

Within a few years oi the depression, everything f r o m souj) 
cans to airplanes in the U.S. had been redesigned, either to 
satisfy public demands fo r a more stylized approach to con
sumer products or tcj keep up with competition f rom other 
manufacturers. I n this heavily illustrated, well-dcjcumented 
book, the author discusses all aspects o f design including ar
chitecture, and he emphasizes the work o f such leaders as 
Raymond I.oewy, Norman Bel Geddes, Walter Dorwin 
Teague, and Henry Dreyfuss.'D 



Archileciural acce.s.sories by Landscape Fonm are notable 
for nieiicn/on.s desiiin and iinaiiinaiive n.se of wood.s and fiberglass 

in lahli's and seals, /wnc/ies. planiers. plantcr-henc/ws and 
receptacles. The complete catalog includes more I ban .^.IllJd products 

in a i>reai vanciv of styles, sizes, iiuncria/s. and finishes. 
For more information write to: Landscape I orms. Inc. Route 3, 

Kalamazoo. Michiiian 49001 or call 616/381-(iV)(}. 

LANDSCAPE FORMS 
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scope in textures and tones 

VICRTEX' 
vinyl wal lcoverings 

I.E. CARPENTER rind Company ^ A Dayco Company Nndh M.im Mnr i WlMiimi rn ii/HS'. I ' l i l i l u , i n i. l 
|il;,IKIbUI[|) BY VICRTEX SALES DIVISION, New ViHk Ailini.i. I i i ' . . ' ' I '. ' l i i • i' ; 
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THE TKFINE LINE 
DRAFTING SYSTEM* 

Switch to the drafting systeirt that makes it 
easy tt̂  get precise, accurate drawings and pays 
for itself in sa\'ings on ex-erything from labor to 
refill lead. It's the FaberCastell TK Fine Line 
Drafting System. 

Chcxise from constant line widths of 0.3mm, 
0.5mm, 0.7mm or 0.9mm. The TK Fine Line System 
features tempered polymer leads in the most 
popular grades for paper and vellum, plus special 
Filmar leads for drafting film. 

Then pick the pencils that bring out the best 
in the leads —TK Fine Line Pencils with semi-sliding 
sleeves that prevent lead breakage. 

The leads and pencils work together as a 
system, delivering precise, uniformly black lines 
that erase without ghosting. The result is a clean, 
dust-free drawing that reproduces beautifully in 
diazo machines, copiers, microfilm and other 
photographic methods. 

Compared to 2mm drawing leads, you'll save 
up to 75% with TK Fine Line Leads. Save again on 
man-hours and lead wastage because TK eliminates 
lead pointing. And save eveti more on reduced 
inventories of lead holders, leads and pointers. 

" " r e your FaberCastell dealer for the full story, 
or send today (or more information. 

Precision that saves you money. 

FaberCastell 
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Here, for the first time in this century, 
is an opportunity to re-examine the 
philosophy of the Beaux-Arts school of 
architecture. 

P/ABook 
Store 
Each book has been selected for it's usefulness to you in your 
professional practice. Prices sli{^tly higher in Canada. 
Foreign orders must be accompanied by payment it is not 
necessary to send paynnent with the order. Circle appropriate 
numbers on the Reader Service Cards in the back of this 
issue, add your name and address and mail. Local sales tax 
must be included with payment. Prices subject to change. 

For faster service, send the card in an envelope to: 
Mrs. Eleanor Dwyer 
Progressive Architecture, 
600 Summer Street 
Stamford, Ct. 06904 

P/A Back issues 
A limited supply of the following issues of P/A are available at 
$5.00 per Copy: 

March Gehry profile/Dutch 
Architecture/Carp>et 

February Atheneum/Restaurants/Asplund/Natural 
disasters 

January 27th Annual P/A Awards 
Decemt)€r Beyond Modernism/People movers 
November Preparation and remodeling/ 

Solar design 
Send both to: 
Mrs. Eleanor Dwyer 
Progressive Arcliitecture 
600 Summer Street 
Stamford, Ct. 06904 
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•* The Architecture of the 
' Ecole des Beaux- Arts 

Edited by Arthur Drexler with 
essays by Richard Chafee. 
David Van Zanten, Neil Levine and 
Arthur Drexler 
423 pp.. illus $55.00 
The most comprehensive analysis 
and documentation of Beaux-Arts 
architecture ever published Includes 
large-scale drawings of elevations 
and plans and photographs of major 
French and American Beaux-Arts 
buildings {including Pennsylvania 
station and Grand Central Terminal). 
Circle B601 under Books. 

o Energy Conservation Through 
^ Building Design 
Edited by Donald Watson. 
305 pp., illus. . .$19.50 
This precedent-setting book provides 
the bridge between architect and 
engineer, practitioner and researcher, 
so necessary to the development of a 
rational approach to energy conser
vation. Not limited to new building de
signs, it also includes methods of 
analyzing existing structures and 
specific ways to reduce their energy 
consumption 

Circle B602 under Books, 

3Architectural Rerxlerlng: 
The Techr>iqoes of 
Contemporary Presentation 

By Albert 0 Halse, 326 pp . 
illus , 2nd edition, 1972 $37 00 
This completely up-dated revision of 
the most widely used guide to archi
tectural rendering covers all working 
phases from pencil strokes to finished 
product — and shows how to obtain 
Itie desired mood, perspective, light 
and color effects, select proper equip
ment and work in different media 
Circle 8603 under Books. 

NEW* 
^Architecture: 
^ Form. Space ar>d Order 
By Francis D.K. Ching, 
294 pp.. illus. . . . $22.50 
Written to foster understanding of 
design concepts, this rich source of 
architectural prototype demonstrates 
how to extract the fundamental princi
ples of form and space from the 
environment, whether in the architec
tural one views or inhabits, in archi
tectural visualization, in drawing, or in 
actual design. 
Circle B604 under Books. 

C Affordable Houses 
^ Designed by Arcfvtects 
Edited by Jeremy Robinson, 
168 pp . illus. . . . $18.95 
This lavishly illustrated volume shat
ters the myth that architect-designed 
houses are more costly than de
veloper-built houses The superb 
photographs, floor plans, drawings, 
and details of interiors and exteriors 
present a wealth of ideas on how 
to construct beautiful and unique 
houses within limited budgets 
Circle B605 under Books. 

Q Design Competltkjns 

By Paul D Spreiregen, 
310 pp . illus. . . . $24 95 

The first comprehensive guide to de
sign competitions twsed on American 
practices, it examines in detail all im
portant aspects of this timely subject, 
including how competitions work and 
the ground rules that govern most 
competitions. 
Circle B606 under Books. 

7 Design and Planning 
of Swimming Pools 

By John Dawes. 
276 pp . illus $49.95 
A comprehensive manual that de
scribes the essential characteristics 
and consequent design requirements 
of every type of pool imaginable Also 
deals in great detail with more techni

cal matters, such as structural prob
lems and how to solve them, finishes. 
Iiltratk>n. circulation and water treat-1 
ment heating and ventilating 
C^cle B607 under Books. 

8Apprentice to Genius 
Years with Frank Ltoyd Wright 

By Edgar Tafel. 
228 pp, illus. . . $1995 
This rare piece of biography answers 
h u n d r e d s of q u e s t i o n s a b o u t 
America's greatest architect and 
those much gossiped-about Taliesin 
years (and later). The author, a former 
student of Wright s brilliantly portrays 
the many moods of this genius, from 
the tenderness hidden behind Ifie 
strictness of /Aight the teacher to the 
wellsprings of the unfailing creative 
surges of ^Afright the architect. 
Circle B608 under Books. 

NEW* 
9 Successful Solar Er>ergy 

Solutk>ns 
By Spruille Braden 8 
Kathleen Steiner. 
288 pp . illus $24 50 
This information-packed book proves 
that the demands of efficiency and 
aesthetic quality can be met in one 
structure by presenting some of the 
most innovative, positive and well-
defined solar energy designs of the| 
past 25 years 
Circle B609 under Books. 

•y Q Water in Landscape Architecture 
By Craig S Campbell 
128pp . Illus $15.95 
This profusely illustrated book is lhe | 
first published work that deals in sub
stantial detail with the technical as 
well as the aesthetic principles of 
fountain design. Covers basic hy
draulic principles, practical limita
tions, environment and available 
equipment 
Circle B610 under Books. 
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NEW* 
4 ^ Public Relations for the 
' ' Design Professional 

By Gerre Jones. 
278 pp . illus $18.50 
An authoritative book on public re
lations written in easily understood 
language for architects, engineers 
and other design professionals. Ex
plains how to plan, set up and carry 
out a PR program that meets special 
requirements, as well as how to lake 
advantage ol some often overlooked 
opportunities for free publicity Irom 
the media 
Circle B611 under Books. 

^ 2 L'vinfl Spaces 50 Designs from Around 
the World 

Edited by Franco Magnanl. 
Translated by Bobbi Mitchell. 
120 pp., illus. . . .$22.50 
This magnilicent book provides a 
wealth of imaginative and practical 
ideas for homeplanning and decora
tion for people confronted with the 
problems ol confined living space and 
the resulting tensions which are often 
exacerbated by noise and pollution. 
The superb full-color photographs 

1 demonstrate interiors to satisfy aes
thetic as well as practical needs. 
Circle B612 under Books. 

4 O Anthropometrics 
' *5 for Designers 

I by John Croney, 
176 pp . illus. . $4 50 
This unusual book provides an Illus
trated account, principally through 
diagrams, of man's dimensions and 
other physical data, his limitations 
and his peculiarities — data essential 
in many specialized fields of industrial 
or commercial design 
Circle B613 under Books. 

•4 A Architectural llhistration 
• ^ The Value Delineation Process 

by Paul Stevenson Oles, 
288 pp.. Illus $34 50 
In this copiously illustrated, clearly or

ganized explanation of his value delin
eation system, the author presents a 
detailed description of the process 
which has resulted In these award-
winning delineations that show real
istically how a designed structure will 
appear when built 
Circle B614 under Books. 

• i C structure in Nature is a 
Strategy for Design 

By Peter Pearce, 
245 pp., illus 345.00 
An Innovative and completely Illus
trated approach to architectural and 
environmental design, based on a 
study ol responsive and adaptive 
s t ructures in nature (molecules, 
crystals, living cells) that conserve 
energy and materials. 
Circle B S I 5 under Books. 

•« A Earth Sheltered Housing 
' ^ Design Guklelines, 

Examples, References 
Prepared by the 
Underground Space Center, 
University of Minnesota 
318pp , illus.. . . $17.95 
This comprehensive and timely study 
offers a comfortable and economic 
approach to underground housing 
t>ased on modern construction tech
niques Provides plans, details and 
photographs of existing examples, 
and shows how to design homes 
using such low-cost natural re
sources- and energy-saving systems 
as layers of soil insulation and passive 
solar healing 

Circle Be i6 under Books. 

"7 Drawing File for Architects, 
Illustrators and Designers 

By Marc Szabo 
251 pp , illus. . . 314.95 
This ixxk provides over 200 p>ages of 
figures — in the most common and 
natural positions, activities, and types 
of wearing apparel, as well as dozens 

of drawings of boats and cars, all of 
which can be copied freely — by 
direct tracing, photostats, or photo
copying machine. The pages tear out 
easily to form an easily accessible 
fingertip scrap file. 
Circle B617 under Books. 

geting informat ion, and data on 
dimensioning that helps minimize 
chances of error. 
Circle B620 under Books. 

24 Rendering With Pen and Ink 
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NEW* 

Ttie Architecture of 
Frank Uoyd WHght 
A Complete Catalog 
Secor>d EdKion 

•4 o Design Cost Analysis 
' ^ f or Architects & Er>gineers 

By Hert)ert Swinburne. 
317 pp , illus $18 95 
This f i rs l -of- l l s -kind book shows 
architects and engineers how to 
analyze and estimate the costs of 
building construction during the de
sign stage when the potential for con
trolling costs IS greatest. 
Circle B618 under Books. 

19 Architectural Stained Glass 

Edited by Brian Clarke 
234 pp., illus.. . . $29.50 
The contributors to this book (through 
their stunning designs) emphasize 
stained glass as a constructivist art 
form, taking it out of its medieval ec
clesiastical context and putting it into 
a contemporary framework, both sec
ular and architectonic. 
Circle B619 under Books. 

20 Working Drawing Handt>ok 
A Guide for Architects 
& Builders 

By Robert C. McHugh, 
166 pp $14.95 
This guide is a step-by-step presenta
tion on how to produce working draw
ings as an integral aspect of commun
ication between designer and builder. 
Includes convenient check-lists, bud-

By William Allln Storrer, 
456 pp., illus. . . . $15.00 
This second edition, which docu
ments all of tfie buildings designed by 
\M-ighl, replaced a numt)er of photo
graphs with new ones that show the 
buildings to better effect, changed 
some copy in the text, and incorpo
rated factual information that has 
come lo light since the original pub
lication in 1974. 
Circle B621 under Books. 

ly ty New Profits from 
^ ^ O W BuikJings 
By R M Warner, S M. Grolf, 
andR P Warner 
291 pp , illus. . . $22 50 
This first business-oriented guide lo 
building preservation is based on 71 
case studies of actual preservation 
projects of old structures, industrial 
facilities, neighborhoods and com
mercial districts. Explains how these 
companies became involved, what 
problems they faced, how they l i -
nanced the projects, what benefits 
they reaped 
Circle B622 ur>der Books. 

o o Architectural Presentation 
^**Technk|ues 

By William W. Atkin. 
196pp , i l lus . . . . $1 795 
This book includes presentations 
ranging from simple sketches in pen
cil and pen-and-ink to elaborate 
drawings, photographs, slide presen
tations and various combinations of 
media achieved with overlays, camera 
techniques and modern reproduction 
me'.hods 
Circle B623 under Books. 

By Robert W. Gill, 
368pp., Illus $9.95 
This paper-back edition Is a copiously 
illustrated guide lo the techniques and 
methods of rendering, including sec
tions on perspective, project ion, 
shadow, reflections, and how to draw 
cars, ships, aircraft, trees, and human 
figures. The author also describes the 
very wide range of instruments and 
equipment currently in use 
Circle B624 under Books. 

O c Trees for ArcfiHecture 
and the L.andscape 
Condensed EdHtoo 

by Robert L Zion 
208 pp., illus. . . .$11.95 
This attractive book will aid communi
cation between landscape architect, 
architect and layman with a compre
hensive collection of photographic 
portraits of trees whose structure, 
habit and other characteristics make 
them especially useful In relation to 
txjiklings arnJ outdoor spaces. 
Circle B625 under Books. 

NEW* 
2g How to Recycle BuikNngs 

By Laurence E. Reiner, 
244 pp.. illus. . . . $18 50 
The concensus of opinion by many 
authorities in the building industry is 
that recycling is here lo stay and to ex
pand Here is an excellent reference 
on flow to find, evaluate, survey, f i 
nance and market recycling projects 
profitably. 
Circle B626 under Books. 
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The following items are related to the 
theme of this issue, energy conserva
tion. They are grouped here for the 
convenience of the reader. 

Daylight control 
Daylight control is a funct ion o f almost 
every aspect o f design, f r o m the direc
tion the windows are facing to the size 
and shape o f the room inside. I n terms 
o f products, there are basically fou r 
kinds: things to put outside the window; 
things to make the window of: things to 
put inside the window; and things to 
adjust the level o f artificial light. Ma in 
devices have been around f or years w ith 
the state o f the art having as much to do 
with how to use these products as what 
is available. Architects are discovering, 
for instance, that the plastic-coated 
alinninuiT) panels f r o m industi ial build
ings can be very usefid as shading de
vices. 

Integral to the process is redef ining 
the task f rom simply defending the i n 
terior against overheating. Daylight 
control now means harnessing the sun 
to reduce l ight ing load resulting in 
techniques like light shelves to bouiice 
sunlight into buildings. Movable louvers 
with one side reflective and the other 
matte can be very effective in beaming 
light deep inside as can blinds with the 
same properties (available on custom 
order and in development as a stock 
item). Several companies are working 
on photochromic window glass, which, 
like "polarizing" eyeglasses, adjusts its 
tint according to brightness. Other re
searchers ai e taking a serious look at re
fractive glass, those ripple windows 
f r o m the 1940s. The ripples were made 
of prisms grooved into the glass which 
br ing light in and bounce i l o f f the ceil
ing, allowing deeper penetration. 

But bringing sunlight in is only half 
the task; the rest is to tu rn lights o f f to 
compensate. T o the traditional on -o f f 
switch and more recent stepped con
trols, solid-state circuitry has introduced 
continuous d imming , either by user 
control mechanisms or photosensors. 

I n addition, attention is being paid to 
avoiding heal loss as well as heat gain. 
Among the tiewest items aic lieat 
mirrors—films applied to the inside of 
windows—which reflect in f ra red rays 
back into the room: and rol l ing screens 
and shutters o f wood or plastic, that 
have been used in Euiope which both 
modulate daylight du r ing the day and 
fo rm a thermal barrier at night. 

Products 

Solar screens of tiny fixed louvers 
t i l ted at 17 degrees protect against heat 
and glare. The screens, installed outside 
sun-exposed windows, keep building in
teriors up to 15 degrees cooler while 
admit t ing d i f fused daylight. Alinost in
visible f r o m the inside, the screens per
mit as much as 84 percent clear outward 
visibility, according to the manufac
turer. The screens are made f r o m a 
bronze alloy coated with an organic 
finish for corrosion resistance and are 
enclosed in a lmninum frames. They are 
available in widths up to 72 in . and can 
be hung f r o m the top. in vertical tol l ing 
tracks, or in horizontal or vertical slid
ing tracks. KoolShade Corp. 
Circle 100 on reader serince card 

Rolladen shades shield against heat loss 
or gain, reduce sound, and also serve as 
security guard, since they lock f ro in the 
inside. When not in use, they roll up 
and store out o f sight. Shades operate by 
manual crank, pulley strap, or electric 
motcjr. They are made o f PVC with 
dead air space, PVC with polyurethane 
insulation, or aluminum with poly
urethane insulation. American-German 
Industries, Inc. 
Circle 101 on reader sennce card 

Paesar fluorescent lighting controller 
has a sensor that automatically monitors 
the amount o f daylight entering the 
room. The sensor sends a signal to the 
power control to gradually reduce 
power to lamps as daylight increases, 
maintaining a constant level o f light. 
The manufacturer says that lighting 
energy savings o f as nuich as 50 percent 
are possible and that cooling costs are 
also reduced. Lutron Electronics Co. 
Circle 102 on reader sen'ice card 

E C A L O (Energy Conservation Auto
matic Light Output) is an available-light 
sensing system that adjusts fluorescent 
l ight ing to a predetermined level. The 
controllers, taking into account direct or 
reflected sunlight, are reported to save 
43 to 58 percent in energy used. 

Payback period is six months to three 
years, depending upon the type o f 
fixture used. Ccjntrolled Environment 
Systems, Inc. 
Circle 103 on reader sennce card 

NorCor€® high-strength, lightweight 
plastic honeycoinb material is used in 
transparent ceilings, walls, partitions, 
skylights, and geodesic domes. It has 
light transmission or translucent prop
erties and retains a high degree o f 
thermal insulation. Because it is a ther
moplastic, it can be molded into curved 
shapes through the thermal f o r m i n g 
process. It is available in opaque colors, 
clear transparents, transparent lints, 
and translucent colors. Norf ie ld Corp. 
Circle 104 on reader sennce card 

Exolite double-skinned acrylic sheet 
for glazing offers high light transmis
sion, good U-value, and easy on-site 
fabrication. Integral ribs f o r m a series 
of insulating air cells. The material has 
high rigidity and load strength, impact 
resistance, and excellent weatherabilily, 
according to the maimfacturer. Panels 
are % in . thick, 47V2 in. wide, and come 
in standard lengths up to 20 f t . Uses in
clude glazing, skylights, and l ighting 
f ix ture diffusers. CY/RO Industries. 
Circle 105 on reader sennce card 

Sol-R-Veil is PVC-covered fiberglass 
material o f f e r i n g shade with visibility. 
Intended fcjr exterior window installa
t ion, it also can be adapted for use on 
window interiors. The material can be 
used on rol l -up shades, spring rollers, 
or on motorized versions controlled by a 
solar cell. Panels that slide, vertical 
blinds, and cither treatments are possi
ble. The fabric requires little mainte
nance: it can be vacuum cleaned or 
washed with a mild detergent. Sol-R-
Veil Inc. 
Circle 106 on reader service card 
[Products continued on page 202] 
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The Tri-Therm Skylight has an oi i icr 
dome of" GE'.s Protect-A-Cila/e* sheet 
and an i i u u r diHuscr panel o l (iK's 
I I \ , i M s i I I K I I I I . i l s l u t ! w liu h ( onihint-
lo provide dnco layers lor hi^di i n i | ) i i < i 
strength and supenoi ih t inia l pi op 
erties. 1 he outer dome has a pel)-
l)U' Innsli and (omcs either clear or 
l i n l f d lor solar (ont ro l . l skvli^liis 
)rovide daylighting and t lu ' rnial gain to 
n ip rediue energy requirements. They 

, i i c Iiulilu<ij4hl. ('(onoinic al. and c.isv i n 
install, l-aulkncr Plastics. 
Circle 107 on reader sen'ice card 

Insulating skylights ol i ranshuci i i . 
iinpact-resislant sandwich panels are 
adaptable to many types o l installation. 
.Sili^lr | i , i i i ( I sl/( I S I n ( ) ' \ 2;i'. \ M l l l 
h i i ^ r i I I ( M S (()\(M('<1 h \ M i u h i p a n e l 
units. The fiberglass-rein forced skins 
provide di If used light without excessive 
loss of l ie .II . 1 he panels are o l le red in a 
(lioiee ol (ore patterns, skin ( <)h)rs, sur
face finislies, and light-transmission 
values. Cenu t I Corp. 
Circle Ills (in reader sen'ice card 

Single, joint-free all-plastic skylights 
provide natural light and insidate 
against thermal heal loss in winter and 
solar h e a l in summer, l l i e 1 Va-in.-
t l i i (k sandwidi panels have a 1%-in. 
dead-air space which results in a 
U-valiic 010.425. Outer and inner skins 
are transliuent fiberglass-reiidorced 
acrylic polyester laminated to a 6" x 6" 
interlocking grid (ore. The skylights 
tiansinil . i h o n i K) p e K e n I ol ilie snn"s 
rays in a di l lnsed manner, without 
glare. Solanron Corp. 
Circle 109 on reader sen'ice card 

Cool-View reflective glass comes in 
four conligni.uions, each with a choice 
of glass and ( ualing. Wealh-R-ProoT in
sulating glass h a s two lights s( 11,11 H i d h \ 
dehydrated air space and (dfers the 
greatest enviroinnenial control . Mono
lithic is a single l i ^ l i l loi ec o n o i i i K a! 

gla/ ing in warm climates. Laminated is 
used in inslallations re( |u i i ing safety, 
sound control, security, or for overhead 
g la /n iK .Sp.nidiel IN heai-sii eiiglhened. 
F.nvironmenlal (.lass I 'rodmis 
Circle I I I ) on reader sen'ice card 

Sunglas Reflective, a relledive glass, 
l)hK ks up lo (>.') pei( ent of the sun's heat 
.111(1 has 30 per( ( III visible light tran.s-
miltance lo reduce the need lor arlifi( i.il 
l ighting. A thin metallic oxide |)eiina-
iienl coaling refleds solar energy, and 
the special ( o!n|)<>siii()n ol the glass ab-
sdibs and reradiaies additional solar 
eiu rgy to the outside of the building. By 
eliminating hot spots near windows, the 
glass helps to maintain more i m i f o r m 
i< in | )erainre in the building. Ford (ilass 
DiMsion, Knvnonmeiital Piodiieis Dept. 
Cirde III on reader service caul 

Literature 

Operable windows ol sexei.il t\|)es are 
(i( scribed and illusiiated in a 2()-page 
l ) io (hnie . I here .nc si\les with nairow 
slat blinds between the outer and inner 
gla/ing to .lid m he.it and glare control. 
Oiliers have insidaied glass or double 
gla/ing. In-swinging and pivoting win-
clows can be cleaned, or replaced in the 
( \ent ol cl.im.ige. f rom the inside. De tail 
drawings and photos show window (on-
st i i ic t ioi i . Disco .Aluminum Prodiuts. 
(.in le 200 on recuier sen'ice card 

Sun Control products shown and 
(l( s( ribed in a four-page color brcxhure 
include Harosol* fold-up awnings, 
I l.u(>s( I c e l l * Sim protecting material 
loi the outside of buildings, l la rodark* 
100 percent blackout bl ind, and Haro 
Siuibreaker* aluminum loi i \c is . (.cn-
eral informat ion, constnuiion details, 
fabiic s . ( ontrol methods, and applic.i 
tions are pro \ ided . Hamel . Inc. 
Circle 201 on reader service card 

' l E S Recommended Practice of Day-
lighting' recogni/es the potential for 
saving vast quantities o f energy thai 
might oilieiwise be used lot . i i t i l u i . i l i i -
luniinai ing. Kmpliasis is placed on 
iic uK developed l)ii i ldiiig and lighting 
technology and on aspects o f energy 
conservation and life-cycle cost benelit 
analysis. Inc luded .iie the .iic liitec tlire 
of the building, visual performance 
criteria, dayliglu design priiuiples, 
I x.unples, and charts lo fai i l i i . iK ns(. 
1 he (H-page publication. RP-.̂ ). is avail

able at .SS to IKS members, SI'-' to noii-
memljers, f r o m : l l l i iminai inu f ngiiu c i 
i n g S ( M l( i \ ol No i t l i Ameri(a, !V15 f 17 
St.. New \in\. \ \ 10017. 

'How to predict interior daylight il
lumination' is a revised I l-p.ige booklet 
i l l . I I discusses the t\pe of light needed, 
available davlightiiig. the- prediction 
formulat ion, bow o i figure in overhang, 
.ind other factors to consitlcr. A sum-
mai \ of i)io( e(fui e .md examples ol i al-
(u la i ing daylight under di l f ei ent ( n 
c umstaiu c s .nc pi osided. I he booklei is 
<i\<iilal)le at $ I pei t o|)\ . ()thei (la\light 
designin>4 .lids are the •"He,it (iain Cal

culator" (35^) and •Sun .\ngle Cal
culator" with se|).ii.it( (.lids lor four 
d i f ferent latitudes and a bcK)klei o f in-
struciions ($5). The three items are 
available separaic h oi m a kit (S(>) I ro i i i : 
f .ibbe\-()wens-Ford Co., Merc handis
ing Dept. P I . 811 Madison Ave.. I o-
ledo. O h 43695. 

The Heatstopper'" shade, made up ol 
five layers of plastic f i l m , is installed on 
the inside o f a window. It is i . i isrd .md 
lowered manualK b\ means of .i bead 
cfiain. I n the l ( ) U ( led position, i lu | | \ ( 
1.1 vers separate lo provide . i S I I K S of 
deacl-.iir spaces. For greatest e l lcdivc 
ness, the shades operate in a frame, with 
special seals to lediue air movement 
pasi the shade. A four-page b r o c l u i K 
gives installation i i i for tnai ion, ledinical 
des( r ip l ion of the system,energy s.i\ Inj^s 
and pavb.u k data, and results of tests, 
fnsulating .Shade Company, I I K 
Circle 202 on reader sen'ice card 

Nunsun transparent reflective film for 
windows rediucs gl.iie, [irovides cla\-
time privacy, and adds shatteipiooling 
c hai.ic ic ristics to gl . iss . .According to the 
manidacturer, use of the f i lm on win
dows of ,1 building where glass . i r e a is 
ecpial to 10 perceiu o f f loor area will re
duce ai i-condit ionmg e nergv re(|uired 
by one-third and healing c n c i ^ v re-
( | i i ired by one-f i f th . I he f i lm is also 
.iv .iilable in rol l -up shades thai have the 
advantage of being adjustable up or 
down. 1 lic i nio-Sc leeii . Inc . 
Circle 203 on reader sen'ice card 

Vertical blinds (.in ( U t suiinnei lic.ii 
gain to lower air-conditioning loads 
They also .ire adjustable to rediu e ̂ ilare. 
Several fabrics arc .iv .iilable. some with 
pei fo ia l io i is to allow the- v iew to be seen 
even when the blinds are closed. Fhere 
are some types that also provide ai ousii-
cal l o n i r o l . Mateii.ils .ivailable. .ipplie.i 
lions, .111(1 spec ilu .uions for various 
types of blincis are provided in a 24-
| i .t^e bioe hure. l.ouverI)rap)e. Inc . 
Circle 2O f on reader service card 

Blinds for conserving energy are the 
subject ol a six-page brochure-. Di.i 
grams show how they save c-nergy, 
winter and summer. Graphs indicate 
dollar savings in heating and cooling 
costs. Included is a table o f shading 
c(>effi(ienis for Riviera blinds, along 
with data supporting ilie charts shown. 
Leveloi l .orent/ei i . I lu . 
Cirile 20 "y on reader sen'ice card 

Kool/Wall track-mounted solar screens 
reduce solar heat gain in the summer, 
yet c an be retraclecl lo let in the winter 
daytime sun and lowered to retain 
bui ld ing heat at night. A four-page 
broc hure discusses and illustrates dei.iils 
of the controls, track design, and insi.il
lation. I he svsie i i i (.111 be combined 
with photoelectric l ighting /one e oniiols 
to rediie e artifie ial l ighting needs. Kool-
Shade Corp. 
Circle 206 on reader service card 
[Products continued on page 204] 
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Lighting devices 

W'liilc much of the world siill dt pciuls 
oi l burning oils and wax for iis l ig lu . ihc 
u ( hnological ciianges in l ig lu i i ig since 
the oil embargo in developed (ouni i ies 
liiis been dramatic and promises to be 
even more so in the fu ture . 

We now speak of lamp e f f u . K x m 
lumen output pei watt consumed. 
Energy saving means both lowei in^ 
wattage (l ighting accounts for five per
cent o f U.S. electrical use) and redirec t 
ing i lu- heat l ight ing produces. 

Off ice plaiming now fre(|uently 
means task/ambient arrangements and a 
host of new products. I n addition, the 
relationship between visual comfoi t aiuf 
worker pro(l i ict i \ ity has led to serious 
expei imentation and new of ferings in 
pi ismatit , polarized, bat w ing. i c l i . i c i i \ i 
g r id , and timed lens fixtures. 

Much of the research has been de
voted to increasing lumens per w.iii 
f r o m fluoiescent bulbs—which h;i\c 
been brought f r o m 37 to 100 in the pasi 
10 years and are expected to go liiglier. 
Lowei wattage bulbs (34, 35) for fO-walt 
ballasts are available and in sitnations 
where .i bnib resulting in a 10 percent 
reduction in i l lumination is acceptable, 
even f t i r ther savings can be effected, 
f'luorescems that work as conventional 
incandescem bulbs will be a\ailable 
soon. Incandesceius can be expected to 
move f i o m 17 lumens to 30 per wati. 

Products alread\ on the maikei oi ler 
savings in electrit ii> upwards ol :")() per
cent. The uic)\e toward li igli-iuteiisiu 
discharge lamps is placing incre.ising 
emphasis on impiov ing their color ren
dition with, again, sonu' impiovements 
. i \ .liiable. 

Low wattage and very low heat bal
lasts are being marketed biu the most 
( \c ning possibility is solid state circuitry. 
I n laige installations, l e t i u i i o f air 
through l ighting fixtures is increasingly 
common. Intended to uchicc he ai load, 
the tet hiuc|ue also has lavoiable effects 
on lamp efficac v ;uicl ec|uipmeni life. 

Products 

A three-lamp fluorescent troffer, de
signed with one less lamp lor energy 
sav ing, can fur thei c ui c iiergv costs be
cause it is wired for one, two, or three 
lamp operation. 1 he i i o l l e i is 3 ' j in. 
deep, has a door that can be hinged 

f l o m either side, .ind has a 2" x 3" w n ni^ 
access doo i . Keene Corp., Lighting Div. 
Circle 112 on reader sen'ice card 

Energy-efficient fluorescent lighting 
fixtures, Eorm I, in 4-ft and 8-f t st.md-
a id length use one or two fluorescent 
lamps. rhe\ ni . i \ he mouiued d i n e i l \ lo 
the ceiling, ht ing f r o m stems or cable 
hangers, attached to the wall by brack
ets, or mouni i 'd wall to wall. I hey are 
suitable for direct l ighting, indirect 
l ighting, or a combination o f both. 
Light ing diffusers are parabolic-shaped 
louveis or acrylic lenses. Finishes of
fered include nine colors and three 
ineiallics. Columbia Light ing, Inc. 
Circle 113 on reader service card 

SPJ2 ambient lighting uses both metal 
halide lamps rated up to 100 lumens per 
watt and high-pressure sodium lamps 
rated up to 118 linuens per watt, and 
acconnnodatcs ballasts for up to 400-
watt lamps. I he Inminaires provide im
proved l ight ing and cost savings in 
open-i)lan offices vshere i)artitic)ns aic 
l'2-()3 in. high, and lighting cannot 
pioject above the panel. The units tan 
be mounted on shelves, on panel sides, 
or on freestaucfing files. Because one 
lamp piovides as much light as 16 4-ft 
linoreseent lamps, fewer fixtures are re
quired, reducing wiring and installation 
costs and cut t ing H V A C loads. SPI 
Lighting/Area Light ing Div., Mcfiraw-
Kclison (.o. 
Circle 111 on reader sennce card 
[Products conti/iued on /)age 206] 

Now, all the benefits of carpeting... 
with better static protection than tile. 

Compw^Carpef" 
COMPU-CARPET anti-static carpeting is a unique, high 
performance floor covering developed specifically for 
use in modern offices, computer rooms, terminal areas 
and other static-sensitive environments. Attractive and 
durable, Compu-Carpet has anti-static properties 
superior even to those of hard surface flooring. 

Compu-Carpet meets IBM resistance recommendations. 
Since its anti-static properties are Inherent in its con
struction, protection is assured for the life of the carpet. 
Compu-Carpet carries a 5-year static and wear warranty. 
See Sweet's Catalog 9.28/Un. Send for complete details. 

 

For computer rooms 

For general office areas 

m UNRin 
nCHNICAl 

PRODUBrS.INC. 
THE STATIC C O N T R O L PEOPLE 

32 Southwest Industrial Park, Westwoocd. MA 02090, (617) 326-7611 
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You're 
looking 
at the 
second 
best 
reason 
to use 
our stain 

A lot of professionals use 
Glldden Spred" Oil Stain 
because it s beautiful. 

And ttiat's all right, because 
we happen to agree with them 

But to find the real beauty in 
Glidden Spred Oil.Stain. look 
past its appearance To the way 
it seals and protects wood. 

As Spred Oil Stain is applied, 
it penetrates the wood. To 
repel rain. Snow. Humidity. 
A tough, resistant coating 
that lasts. 

Ease of application? That's 
dependable, too. Painters will 
find that the Glidden formula 
keeps pigment in suspension 
longer. So our stain goes on 
smoother, with less stirring 

You should also find Spred 
Oil Stains 83 colors useful. 
Every one as beautiful as the 
color you see here. Plus our 
easiest to use stain deck yet 
— solid colors on one side, 
semi-transparent on the other 

Spred Oil Stain from 
Glidden. Our reputation for 
quality and performance 
proves you'll get more than 
a beautiful building. 

 

SBB. DLIOOEN COATiNGS B RESINB 
AHCHireCTUHAL fi MAINTENANCE 

( IK ic No. 355 
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ParPower spot track lights use all-
purpose lamps, yet provide concen-
irated light because of the reflector de-
sigu. A i r f low aro inul the bull) has a 
contiuually cooling effect which pro
longs bulb l i fe . Less heat is gener
ated because low-wattage lamps are 
used. Nu Tone Div., Housing Products 
( . roup . Scoville. 
Circle 115 on reader semice card 

Indalux® indirect ambient lighting 
using energy-efficieiu H I D lamps, fea
tures computer-aided reflector design 
to provide maxinunn light distr ibution, 
in a pattern coiisisiiug of three basic 
c ompoiieuts: tlirect l ight ing providing 
maximum reflectance without glare; 

reflected light o f fe r ing maximum wide-
angle light; anti clifhised l ight ing to 
reduce direct brightness and eliminate 
hot spots. There are three lighting sys
tems: high-level synunetrical. high-level 
asymmetrical, and low-level for mourn
ing f>elow 72 in . J .H. Spaidding. 
Circle 116 on reculer service card 

W A L wall-mounted luminaires provide 
energy-efficient ilhuuination for walk
ways, courtyards, entrances, building 
security, aud loading areas. A n alu-
mininn reflector directs light at the 
target, without glare. There are two 
t\ pes: .11 lear leus model for areas w lu i <• 
light control is necessary: and a pris
matic lens model where light distribu
tion to the f ront and sides o f the f ixture 
is re(|uired. The hnninaires can be used 
with high-pressure sodiimi, merci i i \ 

vapor, or metal halide lamps. Crouse-
Hinds Clo. 
Circle 117 on reader seri'ice card 

V o l l r a t h w a l k - i n s m e a n r o y a l 

^ t r e a t m e n t f o r i n s t a l l a t i o n y 

     

On the grounds of the lavish 
Biltmore Estate, America's finest 
castle and North Carolina's 
outstanding tourist attraction, is 
Deerpark—the Biltmore dining 
experience. Only the finest quality 
refrigeration equipment is good 
enough for this outstanding 
facility. That's why a Vollrath 
walk-in cooler-freezer was 
specified. 
From spec to finished project, 
Vollrath specialists assist in 
mechanical/electrical require
ments; size, storage and materials 
data. On time delivery with 
reliable post-sale service is also a 
part of Vollrath's royal treatment. 
And isn't that the way you and 
your clients should be treated? 

The capable hands of Vollrath 
build e x a a l y what you want in a 

quality walk in cooler/freezei 

DEERPARK... 
where Vollrath's dual temperature 
walk-in is part of the Biltmore 
dining experience _ 

i 
Vollrath ser\e.s markets world-wide with modular 
walk-in coolers, freezers.and refrigeration .systems... 
when only the best is good enough. 

T H E V O L L R A T H C O M P A N Y / S H E B O Y G A N WISCONSIN 

C'.iitli- No. 416, on Rf.i<lt r St iAiif Card 

The 'Electronic Halarc' bulb is an 
energy-saving bnlb tiiat lils stanciard 
boiisehold l i x i m es. iO become available 
in 1981, the bulb has electronic controls 
in the base and an arc tidx* in the top. It 
has high and low settings, wi i l i ihe high 
setting producing as ninch light as the 
150-\vatt setting ol the typical three-way 
bnlb using about one-third the energ>. 
General Electric. Lighting Business 
( -K ) l i p . 
Circle I /<V on reader service card 

A fluorescent lighting remote control 
regulates l ight ing levels to reduce elec
trical usage. Lighting is triggered l)\ 
elecirical iin|)iilses f rom the control 
along existing electritai \siring into the 
controlled fixtures, where a small re
ceiver turns on the lam|)s Maximnm 
range o l the device is 3()() I t . It can be 
installed on most new orexis i ing 120- to 
277-volt fluorescent systems without 
majoi r c w i i i n ^ or redesign. Sylvania 
Light ing Services. General I elephone & 
Electr()iii( s. 
Circle 119 on reader service card 

Wall-SavER-30 is an extended-life re
flector light bidb that sa\es up to 55 per-
ceiu in energy costs over the higher wat
tage bnlbs it is intended to replace. Its 
beam focuses abom 2 in. in Iront of ilu-
bulb, permit t ing the Iw-w.itt KR-30 to 
replace a 150-watt R-40 f lood lamp at a 
substantial saving in energ> according 
to the maniiiat t in er. I he bnlb has a l ife 
rating of 5()()() nsei hours and comes 
wi th a one-year free replacement w,n-
rant\ . Dnro- l est Gorp. 
Circle 120 on reader seri'ice card 

Energy-Lok" energy-saving ballast lor 
fluorescent lights is said to have donble 
the l ife ol standard ballasts. For use in 
connnerc ial. industrial, and institiuional 
buildings, the ballasts are expected to 
save f r o m $90 to $360 per f ixture «>\< i 
I lie l i t f s|)an. Designed lor iwo-iamp. 
40-wati l ixi ines, the tiallasts can be used 
with e i t l u i staiulaid or energy-sa\ing 
fliioiestents. Jefferson Electric. 
Circle 121 on reader sen'ice card 

Emergency lighting energy planning 
table i l l i is i i ates the economies o f using 
[Products continued on page 211\ 
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These guys 
don't make 
glaring mistakes. 
They bought 
precise light control 
by Holophane. 
Some owners rarely give a second 
thought to lighting - "If i f s bright, 
it's right." 
But that's wrong. Because the best 
lighting is controlled lighting. The 
kind of lighting knowledgeable 
architects and engineers recom
mend for clients like Oliver's Meats. 
They know that Holophane' offers 
precise light distribution with 
minimum glare. Excellent for large 
department stores, schools, audito
riums, offices and butcher shops. 

Efficient use of energy is another 
benefit of controlled lighting by 
Holophane. 
And choices range from HID lumi-
naires to prismatic lens fluorescent 
fixtures. They all deliver illumi
nation which can reduce eyestrain 
and promote better worker 
productivity while giving products 
more customer appeal. 

Learn more about our commercial 
lighting line by calling your local 
Holophane rep
resentative. He'll 
show you the 
latest in attractive 
high quality light
ing. And provide 
the ESI, VCR and 
cost data you'll 
need to prevent , 
glaring mistakes. 

Or contact Neil Thompson, 
Johns-Manville Sales Corporation. 
Holophane Division, P.O. Box 
5108-PA4, Denver, CO 80217. 
Phone 303/979-1000. 

Johns-Manville 
Ci id f No. 366, on RcMdt i .Si i vitc Card 
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battery-operated equipment. The table 
includes in format ion on the company's 
newest products suth as models that 
power ici i iote heads, inuliiclirectional 
units, exit signs, and an emergency 
lighting lluorcsceni power pack. Dual-
Lite Inc. 
Circle 122 on reader sen'ice card 

Tracklighting designs added to the 
Lytespan line inclucle: "Bel l " Lytespol, 
with an iiuernal reflector and a speci;il 
lens to concentrate the light beam; 

Flashlyte," a slender shape for accent 
l ighting or a soft wash of lucdiuni inten
sity light: and 'Scoop'" Domelight, for 
installation on a track or suspension 
f rom a cord. Lightolier. 
Circle 123 on reader sen'ice card 

A 12*volt track-lighting accent light 
with a self-contained transformer has 

been added to the T R A K - 1 l ight ing sys
tem. I t is cylindrical, with a rotating 
bezel for easy orientation o f the beam 
pattern. According to the manufac
turer, it offers energy-efficient opera
tion along w ith other features including 
concealed wiring and swivel with po
sitioning IcKk. Progress Light ing. Subs, 
o f Walter Kidde & Company, Inc. 
Ciicle 124 on reader sen>ice card 

Literature 

Campus lighting brochure provides 
engineers, architects, consultaius, and 
designers with informat ion about cam
pus lighting. Also included is informa
tion about cost payback. For example, 
according to the maimfaciurer , convert
ing a typical mercury vapor system to 
high-pressure sodium reduces energy 
consumed by 14 percent while provid
ing 100 percent more light. A 12-
question test helps in the evaliuuion o f 
the effectiveness o f present l ighting. 
The 10 luininaires described have ap
plications in parking lots, indooi athletic 
facilities, walkways, bui lding eiUrances, 
roadways, and dri\ewa\s. Light ing Sys
tems Dept. General IJectric ('.o. 
Circle 207 (ni reader sennce card 

X-Parabolic fluorescent luminaire. 
Basic design concept and energy-
(<)iiser\ation, cost-saving, and light-
output acKamages are preseiued in a 
48-page brochure. Photographs, draw

ings, graphs, and diagrams support the 
text. Typical applications include of
fices, schools, stores, and hospitals. 
Light ing Products, Inc. 
Circle 208 on reader seri ice cord 

'Design Criteria for Lighting Interior 
Living Spaces,' is intended as a guide to 
designing l ight ing for all inter ior spaces. 
It defines l ight ing problems in detail, 
presents the design objectives, and dis
cusses quality and quantity criteria to be 
used in the design. Sections on l ighting 
methods, equipment available, and 
energy considerations are included. 
Copies o f the 56-page paperback are 
S7 to lES membeis, S12 to nomnem-
bers. Order ISBN-0879950064, pre
paid, f r o m I l l iuninat ing Engineering 
Society o f Nor th America, 345 E. 47 St., 
New York, NY 10017. 

Low-energy consuming light fixtures 
for showrooms, stores, display w indow s. 
galleries, museiuus, homes, and offices 
are descril)ed and illustrated in a six-
page brochure. The lamps, which con
sume less energy and generate less heat 
ilian standard voltage lamps, are avail
able with light beams ranging f r o m very 
narrow spot to wide flood. There are 
several f ixture styles and mount ing de
vices. Light ing Services Inc. 
Circle 209 on reader semice card 

HandiLiter-S, an energy-saving light 
11XI lire, is shown and described in a 
[Literature continued on page 213] 

PLASTIC HE • FOR EAJ. 
HEAD StA. 

-PEtMAJiE COMfolM TKiMTL,-
PUIUED OCWN 

MOVABLE INSUUVriON WITH " U " VALUE L E S S THAN .1 - ABOUT $ 4 / S F 

Heatstopper, 
s h a d e 

If you would like a more complete descrlpllon ol the Healslopper,. shade, please 
send $1.00 for our 12-page color brochure and order form (IS Publication 0101801) 
to: insulating Shade Company, Inc., Box 282, Branford, GT, 06405 

t j r t i c No. 426, on Ri-ader Service C^rcl Cm !<• No. 405, on Reader Serv ice Card 
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The Egyptians closed space in, Cohama Specifier 
opens space up. With our Space Planners' 
Casement Collection VIM, styled with a blend of 
Verer modacrylic fiber for inherent and permanent 
flame resistance, you design openness as part of 
any room decor with the light, airy look that begins 
with window treatments. 

Ask your Cohama Specifier sales represen
tative about adding an eighth wonder to your world 
.. .our Verel" Casement Collection VIII. Be sure 
to see it at NEOCON XII, Space 910-A. 

Verel is Easiman's traciemark for its 
modacrylic fiber 

Q^HAMA^S SPECIFIER 

295 Fifth Avenue, New York, N Y. 10016 • 212-564-6000 
UNITED MERCHANTS AND MANUFACTURERS, INC. 

Circle No. 324, on Reader Service Card 
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four-page catalog. Specifications, ballast 
information, and installation data are 
provided. Applications listed include 
shipping docks, bank canopies, assem
bly lines, security areas, parking ga
rages, and covered walkways. Chart 
compares the number o f fixtures re-
(juired for equal light output , operating 
cost for each, and savings possible. Guth 
Lighting. 
Circle 210 on reader sen'ice card 

'Polarized Lighting' explains light 
polarization and its effect on visual per
formance and glare reduction. The 
six-page, full-color brochure explains 
how polarized light cuts energy costs 
and includes suggested product spec
ifications. Polrized Corporation of 
America. 
Circle 211 on reader sen'ice card 

Monitrol LC-500 automatic control 
permits l ight ing cost reductions aver
aging 40 percent, according to the 
manufacturer. A six-page, full-color 
brochure explains the necessity for 
l ighting control, describes the unit, and 
supplies technical data on both installa
tion and operation. Data provided show 
that the system offers a 15-month re
turn on investment. CSL Industries. 
Circle 212 on reader service card 

Maxi-Miser-' systems are described in 
a four-page brochure that provides elec

trical data and specifications for fluores
cent lamp/ballast systems. Compared 
with standard fluorescent l iglning, 
Maxi-Miser is said to use fewer watts 
and to reduce energy costs by as nnich 
IS 2 1 pcrceiu. Informat ion is also pro-

xided about performance, energy sav
ings, and payback p« l utd. General Elec
tric, Lighting Business Group. 
( nilc 213 on reader sen'ice card 

  
       

Triumph I prismatic control lens for 2' 
X 2' H I D light hxtines is described in a 
12 page, f ull-color catalog. The lens dis
tributes lighting 40-45 degrees f rom 

\ c i i i c a l , thereby improving efficiency 
and rccpii i ing fewer l ight ing fixtures. 

I he brochure compares I r i umph 1 
wiih conveinional l igl i t ing systems, pro
vides design data for d i f ferent lamp 
sizes, and includes a variety o f indoor 
<ind outdooi applications. K-S-H, Inc., 
K-Lite Div. 
Circle 214 on reader sen'ice card 

Perimiliter luminaires are highly e f f i 
cient wall lights that use energy-saving 
H I D lamps. The luminaiies provide 
u n i f o r m l ight ing at a 6 to I ratio o f spac
ing to mount ing height, compared to 4 
to I with other wall l ighting. 1 our-page 
f j rochure describes inici iial and exter
nal featiues and provides installation 
data, moini t ing detail specifications, and 
phototncti i< daia. I f id ibe l l Light ing 
Div.. I l a ivcv Hubbell, Inc. 
Circle 215 on reader service card 

Interior lighting catalog for 1980 of f ers 
16 pages of integrated ceiling/lighting 
systems. Incltided are energy-efficient 
luminaires, modular suspension grids, 
air-distribution e(|tiipment, acoustical 
.111(1 <lc( <ii .itivc ceiling materials, and 
l ighting for open-plan of fices. Selet tion 
miidc lists ( ( m i p o i R iits lor eat li s\steiii. 
johns-Maiivi l le Service Center. 
Circle 216 on reader sen'ice card 

P A R and R reflector lamps as substi
tutes fo r standard incandescent lamps 
are described in an eight-page lamp en
gineering bulletin. With reflectors en-
[Literature continued on page 214] 

Make clamps from 
standard bolts... in seconds. 

Save time, save money. 

iLlNDAPTER Typ«A 
T3T 

Avoids on-site drilling 

Eliminates welding 

Hundreds 
of assemblies 

The Lindapter fiook/bolt 
construction system pro
vides unlimited applica
tions in construction, plant 
and factory maintenance, 
in fieating, lighiting. venti
lating, pipe, cable and steel work. In use for over 
40 years. Send for literature today. 

l i n d a p t e r 
GASCOIGNE INDUSTRIAL PRODUCTS, LTD. 

79 Benbro Drive, Buffalo, NY 14225 • Phone 716-685-1250 
In Canada: 159 Rayette Road. Concord L4K-1C7. Ontario 

Cii i Ic No. 358, on Reader .St i \ iic- ( ,11 <l 

Alma [)esk Company, Box 2250, 
1140 Merchandise Mart Baza, CNcago; 

Houston; Kansas Oty;S 
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dosed wi i l i in l l ie lamps. ih( \ . i ic una! 
tecled by d in and operate at higlier 
l ighting cf lk ien ty . I he bulletin has in
structions for call t i lating power cost sav
ings possible with PAR and R substitu
tions, an example of savings in a typical 
installation, and a complete list of avail
able lamps with built-in reflectors. Lam|) 
Commercial Div., Westinglioiise Electric. 
Circle 217 (111 reader sen'iee (did 

Photovoltaics 
I'hotovoltaics are a Buck Rogers tech
nology which is available today. Light-
induced electioinagnetic reactions in 
silicon (rvstals cause an electric current 

to flow. When a series of cells an- wired 
togethei, on the roof, Ibi example, 
enough electricity can be generated to 
run the air comlit ioning o f a house in 
Las \'egas or to provide ( lee iri( i t \ lot .1 
whole housing complex in Quincy, Ma. 
Although the price is prohibitive, it is 
now possible to reliably f urnish electi ic-
i i \ to a building with an array of photo
voltaic cells. As recently as last \( 11. 
manufacturers were predicting the 
esoteric technology to come into eco
nomic range by 1986. Now the supph 
and demand curves are expected to 
(1 (tss as early as 1982. Vou can thank the 
Avatollali foi that. We can also thank 
the stimulus of govennnent funding 
which has helped researchers with giant 
steps towards practicality. Bugs to be 
worked out are relatively simple ones: 
how to build an inexpensive direct-

 

 

-^^^^ S a v i n g energy 
h a s n e v e r l o o k e d th is good. 

he 

The Upland Model 207 is an elegant w o o d -
stove. Handsome design and the luxury of an 
open f i replace opt ion create a look to 
enhance the decor of any home. 
The Up land Model 207 is an ef f ic ient w o o d -
stove. An air t ight des ign and " S " pat tern 
baffle system evenly d is t r ibute the heat f rom 
a s ingle load of w o o d for 10 to 14 hours. 

The Upland Model 207 fea tures . . . manual 
draft cont ro l for s imple heat ad jus tmen t . . . 

top or rear vent for installation in a variety of 
app l i ca t ions . . .easy access to the interior for 
c l ean ing . . . h i gh tensile s t rength cast iron 
cons t ruc t i on . . . a ful l year guarantee against 
defects in materials or workmanship. 

The Up land Model 207 is the finest wood-
stove available. 
For more in fo rmat ion , write: UPLAND 
WOODSTOVE CO., Dept 6, P O Box 87, 
Greene. NY 13778. 

214 
( l i n l f No.410,i>ii Rtiidt I .Sii \ in-Card 

ciM rent submersible watci pump; how 
tocon \e i t direct cun eni lo .AC cheaph ; 
or perhaps how to permit the consumei 
to credit his electric bill b\ wi l ing d i 
rectly into the electrical g i i d tor the 
conmiii i i i tN. 

Literature 
Unipanel® solar electric panels convert 
light to electricity through photovoltaic 
effect. The panels are suitable for low-
power applications such as telemetry 
stations, enviroinnental sensors, alarm 
systems, radio communications, and 
emeigency l ighting. I he high-efficieiu \ 
solar cells are encapsulated in silieone 
robber on an aluminum frame. The 
panels can be usetl singly or in series/ 
paiallel arrays and come with brackets 
adjustable to a range of angles to suit 
their location. Solarex Coi p. 
<^111 le 21s uii reader servn 1 ninl 

Solar electric panels and a moioi de
signed and built to be used with the 
panels are described in a product bulle
t in . In fo rmat ion includes characteiis-
tics, construction, and areas o f applica
tion of the panels. They are made up o f 
a series o f 18 4-in. cells completely 
sealed between two sheets ol glass and 
framed with a luminum. \Vm. Lamb Co. 
Circle 219 ou reader sen'ice card 

'Building Blocks for Solar Electricity' 
describes solar cells, panels, arrays aiul 
electrical geneiaioi systems. It provides 
a formula for estimating the size of a 
solar-electric system. Diagrams show 
how solar electricity is made. Specihca-
tions for standard panels are included. 
Solarex Corp. 
Circle 220 (in reader sr/ ivV* card 

Photovoltaic system components are 
described in a six-page folder. Cells are 
covered with tempered glass and backed 
h\ i)()l> mer-coaled steel f oil . I he parts 
are f used by a special laminating piocess 
and enclosed in an alumiiuun frame 
that is sealed to preveiu moisture pene
tration. Batteries that store the electric-
i i \ .n e also desci ibed. A n explanation o f 
how the system works is included. Arco 
Solar. Inc. 
Circle 221 on reader serx'ice card 

Solar electric systems and cells are dis
cussed in a four-page brochure that 
shows typical panel conligtualions and 
explains how electricity is produced 
f r o m solar energy. Product bulletins for 
several types o f solar j)ower modules 
provide electrical perf ormance data, ap
plication i n f b i ination, and a list of the 
features o f each module. Photowatt 
International, Inc. 
Circle 222 (in reader sen'ice card 
[Products continued on page 2I6\ 
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FLEXCO U n i t i z 6 d I n s t a l l a t i o n M a k e s S e a m l e s s V iny l ^P foo rs 

Factory pre-grooved t i les fo r fast . economlcaHnsta l la t ion 
Flexco Contract V Vinyl Tile and Flexco Conductivir^inyl Tile may be 

Ttest^^lded" into a seamless, one piece floor by Flexcp^nitized Installation, 
oors instlittetUiY^this unique method are literally fusedti^ether by application of 

a special vinyl^iOndiQastrip of contrasting orjjafvnonizing color to the floor 
tile. Mgdc"of^ special fornTtjiati^nof pure vipylresins. the 3 6 ' x 36" x 1 / B " 

> ^ a c f ^ pre-grooved til6s ar9"i«aUjj^ in a conventional manner, then 
nyt Dondin^strtps are fused with tiles in^Cne^reoyes with a portable heat weld 
/ " . gun. The result is a unitized flp<Jr without seaitT»>^gcause of the 

)ecial vinyl formulation heat weldpa^^ the ules is fast andp§ 
gg5|lxr.o Coiit,r?)c_^A' Vinyl Tile riMD ; ;(;ii[liict.ive Vinyl I IIH .̂ .I 

8 wide range of contemporary col 
on^al^ial order Contract W i n 

raring re 

TILE RUBBER COMPANY. IMC. • P.O. Box 553 . Tuscumbla AL 35674 • 18051383-7474 
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Windmills 
Make room for wind energyl I n modern 
times, the dream o f wind energy in 
areas o f dense population has eluded 
us. Midwestern farms are ample proof 
o f its viability at a certain scale o f use. 
but we will probablv never see wind 
machines in the suburbs servicing a 
single-family dwelling. We are starting 
to use wind power f o r backup energy 
use in special building types and in clus
ters o f buildings. I he irregularity o f 
small-scale wind electrical production 
must be accommodated by either regu
lar energy demand, batteries, or con\ ( i -
sion to a more convenient f o r m o f 
energy. Direct current must be con
verted to AC for most conventional 
uses, an cxpensi\c- pioposit ioii for the 
moment. Vei > large-scale installations 
have plugged directly into the electi i< il 
grid through transformers. When wind 
is used with buildings, equi|)meni is 
usually isolated structurally to av<»id vi
bration problems. The path fo r op
t imum air flow (l(»w iiw i i id and upw ind 
must be (oiisidered. Land lormaiions, 
landscaping, and buildings all affect the 
air flow. New designs in the last few 
years have improved the appeai.ni<( ol 
the wind generator. 

Products 

Windstream''** 33 is a second-generation 
wind turbine generator in the 10-20 kW 

size range that can be interfaced with an 
t It < trical uti l i ty. It has three blades with 
a total diameter o f 33 f t . Power outpui is 
1.') kW at 24 mph. Wiudstreain and its 
tower have a 25-year design life. It is 
intended as a supplemental pcmer 
s i M i K t loi various ap|)lications. Grum
man K i u m \ Systems. 
Circle 123 on readier sen'ice card 

Cycloturbine* is a wind turbine that 
(.111 l ) f lied direcih into a utili ty g r id . 
When the wind is blowing, it supplies 
electricity; w hen windpowcr is not avail
able, power is auioiiuiiic ally drawn l i m i i 
the gr id . Other s\stems iiu hide one that 
I S used with either an alternator or a 
generator to provide electricity to run 
ol supplement powei loi domestic hoi 
water or resistance baseboard heating. 
.Another has a drive shaft to the ground 
to provide energ\ to an air compressor, 
water f r ic i io i i l i c i i c i . or pump. Pinson 
1 iiergy Corp. 
Circle 126 on reader sen'ice card 

High Reliability 2 kW (HR2) wind 
generator is designed loi remote, unai-
lended sites where high reliability and 
min imum mainienaiue are recjuirecl. It 
is built to w ithstand seNc re em n (mmen-
lal conditions. The generator produces 
o \ c r 2 kW in . i 20-mph wind and u|) lo 
70() walls i l l an average wind speed ol 
12 mph. A variable axis rotor control 
allows the rotor/alternator assembh lo 
til l up to a vertical axis in a high wind to 
pre\ent stress to the machine. North 
\Vincl Power Co. 
Circle 127 on reader sen'ice card 

Literature 

Enertech 1500 wind system, installed at 
a windy site, can produce up to 60 per
cent o f electricity required by a ty )ical 
home. It is intended for use w lere 
utilities are a\ailable lo be drawn on 
w hen demand is high or w ind power is 
low . A 16-page booklet contains infor 
mation about the system s features, site 
considerations, towers, and tax credits, 
and |)rovides technical specihcations. 
Enertech. 
( 'ir( h 223 on reader sen'ice card 

Wind power theory, battery storage, 
glossary o f terms, ecpiipment, site 
r \ . i l i i . i i i o n , and other design infbrnia-
i ion makes up the f i i st part of this 48-
p.iK* t aialog. Piodmis listed include 
equipment lor generating and storing 
energy, controls, weather iiisii u m e i i i s . 
towers, and grounding devices. Cai-
al<»gs. at S3 each, can be ordered f r o m : 
Sencenbaugh Wind Electric, P.O. Box 

I I I 74, Palo Al to , Ca 94 306 

'Site Selection and Evaluation Hand
book for Wind Energy Systems' pro
vides informat ion al>out factors to be 
considered in selecting wind energy 
sites and choosing properh sized S \ N 
u I M S . It lists sources of wind data and 
includes diagrams showing wind pat
terns. Names and addresses o f man-
u l a c i u i c M s of wind measuring equip
ment are provided, along witl i a 
desciiption of the i\pc- of equipment 
[Literature continued on page 219] 

G u a r a n t e e d P a r a p e t P r o t e c t i o n 

. . . I t ' s a " s n a p " w i t h H i c k m a n . 

Hickman PERMASNAP Coping 
...it's a "snap" to install. 

After the galvanized cleat and special chair 
are mounted on the masonry, the Hickman 
Coping Cover simply "snaps " in place. There 
are no nails, no wood nailer, no screws, no 
imbedded anchor bolts. The PERMASNAP 
System is guaranteed waterproof... and 
withstands 60 pounds per foot uplift. For fast, 
effective protection plus good looks, specify 
PERIVIASNAP Coping by Hickman. See us in 
Sweet's (7.3 Hi). 

Call our FREE "Roof-Line"... 1'800 438 3897 
Available (n Canada 

W.P.Hickman Company • 175 Sweeten Creek Road 
'.O. Box 15005 • Asheville. N.C. 28813 • (704) 27 

IS H I C K M A N 
nDMINOMMTRICnONPRIimiS 

>ek Road 
174-4000 

( 11 lie No. 360, on Reader Service Card 
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Minnesota Solar Home. 
Marvin Anderson Homes 

Washington Condominiums. 
Howard S. Wright Construction Co. 

Ruf-Sawn 316: It makes 
builders all over the country look good* 

It's no wonder more and more 
builders are siding with Simpson 
Ruf-Sawn 316. 

It's all in the overlay. The 
overlaid surface of Ruf-Sawn 316 has 
a unique woodgrained texture. It's 
deeply embossed with a ruggedly 
handsome real-wood appearance. 
And it provides a near-perfect surface 
for paint or solid color stains, with the 
amazing ability to hold a finish up to 
3 times longer than any raw wood 
surface! 

It's even available prefinished! 
So you don't have to spend extra time 
for preparation or paint. 

With a wear surface that's 
really tough! The rock-hard resins in 
the overlaid surface help protect 
against extreme weather conditions. 
So Ruf-Sawn 316 stays looking good, 
season after season. With little or no 
maintenance. 

All the structural advantages 
of plywood. Ruf-Sawn 316 gives you 
both the convenience and strength of 

plywood. It's light weight, too. And it 
doesn't require additional sheathing. 

Let Ruf-Sawn 316 make your job 
look even better. Or select Stucco 
316. another attractive product in our 
overlaid plywood line. Contact your 
Simpson distributor today. Or write 
Simpson Timber Company 900 
Fourth Avenue, Seattle, WA 98164. 

Riit-Sawn 316 
Simpson 

5: 

Circle No. 408, on Reader Service Card 
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A M E R I C A N S O L A R K I N G C O R P O R A T I O N 
680t N E W M C G R E G O R H I G H W A Y 
W A C O . T E X A S 76710 
(817) 776-3860 T E L E X «730916 

SOl-AR E N E R G Y 
INDUSTRIES 

ASSOCIATION 

S. I 1, A 

P R O D U C T 
CERTIF ICATION 

STANDARD 
1-79 

C Bn . ' per !?•> C< * 
*0 .••^ 

»« » I 3 « S 1 

T««(wah^ - 7 S ' ' \ V 3 • 9 ' » • . -9 

DISTRIBUTOR AND L I C E N S E INQUIRIES W E L C O M E 

a, 

218 

Cinic No. 314, on Rt-iuler .Service Card 



Literature continued f rom page 21b 

66066. 

The Helical Wind Turbine (HWT) . s u i 

l,„H. a n . l . . s p . . « e . o u . p > • • -

r:;uV,.^l::^i^vrt'H:^..:; . - ^ 
Ciir/<- 22^ ("1 >,•<«(<•'• -"•'•"'"•' ' " " " 

esistance heat.ng. Pumps ";̂ > ' ^̂ ^̂  . 
,om water into a.r (water souice) oi an 

" „ ' , „ u c n , a k . , . r . . . . 1 . . , . .n,.n.-.^ u 

proved greatly in recent years. 

Products 

Heat pumps 

^ Iteat pump is an ingenious " " " ' " P -

n «r A l innid w h c 1 t u r n s t o g a s at a 

' e l e a s e s h e . U a n d . o n . U n s c s . n 

inadequate ducts. Dunham-Bush Inc. 
Cncle I2S on reader sennce card 

A Y B eas chiller-heaters, I ' l vear-

?-°'lre;',o't!f'ur.''ii;';;r:;"a 
rom three lo i *c ,ww\ 60 000 
H ; - ; ; : ' - . . i ; ; ; ; r a n . l « ; ; M . o " 

he tti K ^ alsosui.pK ^ uher 
hilled-^^^^^^^ ' ^ r ^ o 
n e s i d e n t u t i . . . " " • r ' . ; ; ' : , ^ 

icatious Functions are changed b> l h a n g m g - t . i n g s on a room thermostat. 
Arkla Industries. 
Cjrc/<' 129 on reader sennce card 

The H P I I 'Legend'^^ ^ ^ " • ' r w l f m * 

i;::ir;peSe\,i ' :^! '^;i:-nr^ 

-l-,on m o d t l . operann^^ at » ^ 
has an EER of S.J. Lennox lndusti.es. 
Cirde 130 on reader serx'u e card 

The Space.pak« heat pump olfers 
Te n -round heanng an<l < ' ' " ' l - ^ f . , 
ronveniic.nal installations are d.lfuvdt^ 
' ; ; : a .^n .hnnon . s . l u o n . h P ; - - ; ' ; - ; 

^ ' m ^ " ! : ! t ^ ^ ^ 
• lar area b t̂ ^ui be used w n t i e 

' or replacement he mng ts ^ ^^^^ ^̂ ^̂ ^ ^ heat pumps 
needed and ducts are ' ,.*f-Ks o f S.O to H. 1 and i OVs of _. / t 

flVces and proU ss.onal buildings u -
I T R s o f H.O to H.I ana L A ^ I > - • • 
. V. u e provided by split systems, which 
- , i Z ' . a den.uul<Uln>st cycle that ,s 
1 Products continued on page 220] 

covenng 
Aichilects the wo'" OTpxi-WALL ina Problem Walls with FLEXI-WRUU. 

Flexi-Wairs Plaster in a MV^ is the unique 
on -step solution to covering 

poured masonry, chipped P âs er old tile, 
drvwall even glass and plastic^ 
^ When dollars get tight, its 

Flexi-Wall to the rescue. 
Maximum durability. Goes up liKe 
wallpaper, but because it dries 
as hard as plaster, it covers 

^ f e , ^ blemishes and bumpŝ  bridges 
naps and voids. Comes in 23 

" , "̂ ciecoiatoi colors. Easy to 
^ clean, extremely durable. 

V • M An optional anti-gra iti 
T / ^ c o v e r i n g makes Flexi-Wall 

niSiaSaStura i solution 
that covers problem walls a decorator 
'̂"'̂ ^ Tlieco«tel!eclive 
Pioblem SoWei that meets your specs 

and beautifies youf design. 
. Hospital Approved 
• Class A Flame Spread 
. Eliminates Lead Paint Hazard 
. 0 Smoke Generation 
. Produces No Toxic Fumes 
. GSA Contract 4(S-00S-64549 
. HUD Contrac -̂|̂ OPH(CO)M-2878 
. City of Nev/YOrk Dept ol BIdgs. ilMEA 6-79-(\/l 
. See Sweet s File 913/FL 

FREE SAMPLES. CALL 
OR WRITE TODAY. 

Fiexi-Wail IS 

7|p PHONE. • 

p i a s t e i i n a R o U . 
FteM-Wall SYStems 
PostOlliceBox88 
Liberty South Carolina 29657 
(803) 855-0500 

00 

C.. ic lc No.S47...n R c a . r r r S c n i c e (....<! 
I 
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Products continued f r o m page 219 

adivaied only when needed, to s i i \ t 
energy. Packaged heal pumps lia\c 
KKRs ol 7.(5 lo N..-). COI's ol L'.f) to 3.1, 
and a demand defros! cycle. Split sys
tems range f r o m ( j ' / i - l o 15-ton sizes; 
packaged units are 5- lo 2.5-ton s'l/cs. 
Trane Coi i ipa in . 

Cncle 131 mi reader wrvice card 

The Templifier® heavy-duty heat 
pump lor indusirial . commercial, and 
insii iuiional applications captures waste 
heal f r o m f l u i d , usually water, amplifies 
it, and transfers i l H) licpiid, again usu-
all\ water. It can generate hot waiei up 
to 2:̂ 0 I ' , and ranges in capacii\ I rom 
under 100,000 Hui K . 20,000,000 Bin . 
1 he s\ siein. sourt es o l heat, system e l f i -

cieiK >, . U K I some i \ j)i( al installalions are 
described in an eight-page brochure. 
Use o f the system in ampl i fy ing a solar 
collector system called Native Sun® also 
is discussed. VVesiinghouse Electric 
( o r p . , Indusirial-Connnercial T e m -
plifier Dept. 
Circle 132 on reader sen>ice card 

Literature 

^Commercial Buildings' explains the 
application o f F.nerCon water-source 
heal pumps in connnercial buildings. 
The 10-page brochine discusses how 
the air-conditioning s\siem reclaims, re
cycles, and stores energy. Statistical data 
on Iife-c\t le costing and descriptions o f 

ihe models available are included, along 
w ith illustrations of typical applications. 
American Ai r Filler Co. 
Circle 22 5 on reader sendee card 

Sunpath® high-efficiency heat pumps 
are designed lor residential or small 
business healing and cooling. Eight-
page brochi i ic shows features o f the 
solid-siaie logic module. Charts provide 
healing and cooling data, wir ing dia
grams, dimension information, and 
operating details. Accessories for field 
installaiion are described and shown in 
drawings. York Div.. Borg-Warner. 
Circle 226 on reader service card 

T . H . E . heat pump for residential use is 
available in seven models with a coeff i
cient o f performance (COP) range of 
2.7 to 3 .1 , and energy efficiency ratio 
(EER) f rom 8 to 9.2. Technical informa
tion, outdoor luii t and indoor furnace 
unit specilications, and performance 
data are provided in a 12-page 
brochure. The Coleman Company, 
Sjx'c iai Products Group. 
Circlr 227 on reader service card 

Energy Recovery System (ERS) heat 
pump systems are described and illus
trated in an eight-page brochure. Dia
grams illustrate the energy recovery 
principle. Features are listed for several 
air-io-air and water-io-air models. 
Commancl-Aire Corp. 
Circle 22S on reader semice card 

WeatherKing® heat pump brochure 
lists the features of the indoor and oiu-

door units o f a completely assembled, 
factory-wired split system. Charts show 
healing and cooling capacities, specifica
tions and ratings of both units, and d i 
mensions. Addison Products Co. 
Circle 229 on reader service card 

Energy conversion systems. Applica
tion engineering manual is a 24-page 
booklet providing product informat ion 
about healing/cooling systems. I t dis-
cu.sses system design, heat pump instal
lation, and operating instructions. Di
mension and performance data and 
specificalic)n guide are included. 
KoldWave Div., Heat Exchangers, Inc. 
Circle 230 on reader service card 

Self-contained and split unit heat 
pumps. Six-page brochure explains 
briefly how heal pumps work to heat 
and cool. A drawing o f the outdoor unit 
shows its internal features, and descrip
tions explain their functions and advan
tages. Johnson Corporation, Subs, o f 
Magic Chef. 
Circle 231 on reader service card 

Sun Dial® split system heat pumps for 
heating and cooling are described in a 
six-page bulletin. Components are listed 
as are factors to consider in the selection 
of a heat pump system. Diagrams illus
trate how a split system works in both 
healing and cooling cycles. The bulle
tin also provides data about the charac
teristics o f nine models. Square D Com
pany. 
Circle 232 on reader service card 
[Products continued on page 222] 

sitecraft 
•̂ ROSENWACH 

A BEAUTIFUL SIGHT. 
They're beautiful because they last. 
Each planter bench is meticulously crafted 
from thick, clear wood. Year after year 
nothing stands the test of time quite as well. 
There's also a beautiful range of 6 styles 
in 20 sizes to select from. 

Call or write for catalog. 

Sitecraft 40-25 Crescent St., 
Long Island City, N.Y. 11101 
Phone:212-729-4900 
Outside N. Y. call toll free 800-221-1448 

( IK U No. 400, oil Reader Service ( . i i d 
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more power lo you. 

T e m p o 3 d e l i v e r s . It s the open office 
system designed to manage tfie elec
tronics explosion. Easily. Effectively. 

R e a l C a p a c i t y . Our unique design 
offers four raceways in eacfi panel 
base — room for up \o sixteen 25-pair 
cnblcs and six 20-amp circuits 

True F lex ib i l i ty . Our modular wiring 
MKikes rearranging easy. Order pre-wired 
outlets on one or both sides, in the base 
or at desk height And outlets can be 
added anytime. 

So don t get caught with your power down. 
Let us show you all the advantages of 
Tempo 3. Call your Shaw-Walker represen
tative. Or write Sh.uv W.ilkcr. 934 Division 
Street. Muskegon. Michigan 49443. 

SHAW yW*rS'St 
Shaw-Walker 1980 Circl* No. 303 on reader service card 
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Miscellaneous 
Products 
Rational Energy Analysis Program 
(RKAP BX) in extended basic language 
can be used with a programmable c.il-
( ulaKjr. The program is based on latest 
A S H R A E procedures and other indus
try sources. Using local weather data, it 
can calculate heating and cooling 
i i i i r g y consimied by fans, pumps, i i i 
handlers, and other equipment and can 
do a comparative analysis of system al
ternatives. Results are provided on an 
easy-lo-read pr in to ia . Carrier A i r Con
di t ioning. 
Circle 133 on reader sen'ice card 

Wireless Overriding Triple Control 
(WOTC) is a solid-state control that 
piovides ainomatic progrannning o f 
nudtiple conditioners f r o m a ceiural lo
cation to permit nighttime setba( ks 
When the bui lding is occupied at other 
than normal hours, however, the system 
has overr id ing capacity to re tm ii to the 
daytime mode. It can also provide sep.i-
rate controls lor areas having different 
schedules. Climate Control Div., 1 he 
Singer Co. 
Circle I 3-i oti reader sen-ice card 

Zero Energy Band thermostats | ) r ( ) \ i ( l ( 
heating and cooling setpoints for a 
range over which no energy is needed to 

maintain space temperatures. They can 
be applied to new or existing H V A C sys
tems. There is also a dual thermostat to 
provide for both heating and cooling 
ranges. Honeywell , Inc. 
Circle 135 on reader sen'ice card 

The Optimizer is a programmable 
timer with solid-state logic ciicuitrv to 
delay heating startup in the morning to 
the latest possible time based on actual 
interior and outdoor temperatures. It 
will interface with existing systems to 
provide almost immediate benefits. Ac
cording to the manufacturer, cost of the 
installation can be recovered wi th in a 
single heating season in luany instances. 
Robertshaw Controls Co. 
Circle 136 on reader sen'ice card 

The Energy Monitor tianslates kilo
watts to dollars and cents to make 
the user aware o f the actual cost o f 
energy. It also provides heating/air-
conditioning cvcling wheu use exceeds a 
budgeted amount. Digital reatlouts 
show accunudating use, use to date, 
jrojected use f b i bill ing period, " o \ c i -
)uclget" alarm, and hill lo date. It can be 

iLsed in industrial, commeicial , and res
idential buildings. I he Dupont Enci ^\ 
Management Cot p. 
Circle 137 on reader service card 

Solar energy systems lot space heating, 
hot water, aii condit ioning, and indus
trial processing heat provide economical 
energy for schools, hospitals, offices. 

factories, and homes. Systems are pre
wired and preplumbed fo r ease o f in 
stallation. Evacuated tube solar collector 
models with parabolic reflectors deliver 
energy efficiently even on cloudy and 
cold days. Sunmaster Corp. 
Circle 138 on reader semice card 

Styrofoam SM sidewall insulation for 
use in reinodeling includes two types for 
exterior applications and one for inte
r ior use. T h e insulation is attached be
tween metal Z-channels, then covered 
with siding materials. Eor a stucco 
finish, the insulation is covered with ex
panded metal lath and finished with 
three coals o f stucco. When the outside 
cannot be insulated, Styrofoain is 
applied to the inside and finished with 
!4-in.-thick gypsum board. The Dow 
Chemical Co. 
Circle 139 on reader sen'ice card 

Model 107 woodstove, constructed o f 
cast i ron , has baffles designed to pro
vide heating efflciencv. .According to 
the manufacturer, the cast iron con
ducts nearly 50 percent more heat than 
steel. The model can be used in a fire
place du r ing the heating season and is 
easily dismantled and stored in the 
spring. Upland Stove Co. 
Circle 140 on reader sen'ice card 

Sun-Center, a solar power package for 
domestic hot water, lecjuires onlv iwo 
joint connections to begin to operate. 
[Products continued on page 223] 

the plastic-domed ventilating skylight 
Skylighting is the way to create beautiful light-filled rooms, to 
add new dimension and greater flexibility to Interior and exterior 
designs. 
VENTARAMA S K Y L I G H T S O F F E R P A S S I V E S O L A R HEAT, 
NATURAL AIR CONDITIONING, and can be used In any climate 
on any roof. 
• C O P P E R FLASHED • SHATTER
P R O O F • I N S U L A T E D D O M E • 
SCREENING AND SUNSHADE • OP
E R A B L E BY MANUAL, P O L E , OR 
E L E C T R I C MOTOR 

VEMTARAMA^SKVLICHT CORRORATIOM 
7 5 C h a n n e l D r i v e . Por t W a s h i n g t o n , N e w Y o r k 1 1 0 5 0 ( 516) 8 8 3 - 5 0 0 0 

C i n l e N o . 4 0 5 , dii R e a d e r Serv ice C a r d C i r c le N o . 4 1 4 , o n R e a « l e r Ser^ ice C a r d 
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Insulating 
glass 

is a 
good idea. 

Insulating 
glass with 
Kawneer's 
insulcast 450 
is a great idea 

Insulating glass can be a wise in
vestment since it pays off in terms of 
heat savings, fuel savings and comfort. 
Now, carry your good idea a little fur ther 
and consider the framing system. 

^awneer's new Insulcast 450 
Thermal Framing can make a big dIfTerence. 

By adding Kawneer's new Insulcast 450 
TheTmal Framing your total investment in the 
combined system w i l l pay back even quicker In 
fact, w h e n compared to a non-thermally 
broken system w i t h insulating glass, Insulcast 
450 can reduce the payback period by as much 
as_l5%. 

The faster payback is made possible 
since the small additional investment in 
Insulcast 450 can provide an additional 20% 
reduction in total heat loss. 

Not all thermal framing systems 
Ike. 

Kawneer 's Insulcast 450 features the 

exclusive Isolock" thermal barrier 
Isolock positively interlocks the 

interior and exterior metal removing 
the potential danger of framing failure 

and glass breakage. It also reduces 
condensation and its damage since heat 
conduction is minimized to the point where the 
framing system stays warmer than the glass. 

Insulcast 450. 
The designer s element. 

The clean, slim framing members of 
Insulcast 450 present a flush grid appearance 
which enhances reflective and tinted glass. 
Combined w i t h seamless face members it's the 
perfect solution for designs that require the 
practicality of insulating glass and esthetics to 
satisfy the designer s eye. 

For more information about Kawneer's 
new Insulcast 450 Framing System wri te 
Kawneer Architectural Products, 1105 N . Front 
Street, Niles, M l 49120 (616) 683-0200. 
• A liidewMk oil he K îieer tomp.viy 

Kawneer 
The designer's element 
( i i . l r N o . 368 ,011 Ki-.i<U-i S i - i M M ( 11,1 



KbrfH 
BLOCK INSULATION 
r o i o x I a S C h i c o p e e . M A 0 1 0 1 4 

4 1 3 / 5 3 2 - ' ' ' t O O 

0 ^ . , , . C A T A L O G I N . W « r s l 

,n proiec. - N o . 5 7 . . . . n R e a a c r Serv ice C a r d 

B e c a u s e it m a k e s s e n s ^ 
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The unit, which can be hung on the hot 
water tank or on a nearby wall, is made 
up of a pump, expansion tank, d i f fer 
ential thermostat, float-type air vent, 
check valve, flow regulator, pressure-
relief valve, pressure gauge, and drain/ 
shut-off valve. Revere Solar and Archi
tectural Pioducts. 
Circle i n on reader sen-ice card 

Literature 
'Solar Spectrum,' a newsletter, covers 
solar installations on a project basis, 
providing informat ion on fund ing , his
torical details, design, installation, and 
system performance. The newsletter is 
available withoin cliaige to building 
operators and owners. architects, 
mechanical engineers, contractors, and 
plant engineering staff personnel. Write 
on firm letterhead to: Marvin Goldberg, 
Managing Editor, Solar Spectrum, Solar 
Thermal Systems, Division o f Exxon 
Enterprises, Inc., P.O. Box 592, 
Florham Park, NJ 07932. 

The 'Solar Energy Technical Training 
Directory,' published by the Solar 
Energy Research Institute (SERI), lists 
91 post-secondary institutes of fe r ing 
training programs in technical fields 
such as solar system fabrication, installa
t ion, and maintenance. Many offer as
sociate degrees or certificates upon 
completion. Copies are available free 
f r o m : The National Solar Heating and 

Cooling Informat ion Center by tele-
pluming toll-free 800-523-2929 (in 
Pennsylvania, 800-462-4983). 

'The Solar Energy Design Handbook' is 
a ."/2-page book providing informat ion 
about fundamentals o f solar energy, its 
collection, storage, and distribution fo r 
both water heating and space heating. It 
offers design recommendations for 
solar systems and designing for heating 
requirements. Support ing data pro
vided are degree days, installation 
( harts, and collector tilt factors. Copper 
Development Association. 
Circle 233 on reader service card 

Architectural glass with Saflex 
polyvinyl butyral interlayer is discussed 
in 20-page, four-color brochure. I t re
views the heat absorbing, light and glare 
control, and ultraviolet control prop
erties of laminated glazings. A chart 
shows the heat and light control charac
teristics o f laminated architectural glass 
with more than 10 d i f ferent colors o f 
Saflex interlayer. Monsanto Plastics & 
Resins Co. 
Circle 234 on reader sendee card 

Architectural glasses that save energy 
in buildings and homes and provide 
daylight i l lumination are described in a 
28-page illustrated booklet. Products in
clude Solarban®, Solarcool®, Twindow® 
Xi glass-edge insulating iniits, and 
high-strength laminated products. Also 
included is informat ion about structural 
silicone glazing systems that provide a 
seamless appearance. PPG Industries. 
Circle 23 5 on reader sen'ice card 

Aluminum Curtain Walls, Vol. 9, dis
cusses the use o f the walls in energy con
servation. The 32-page book reviews the 
fundamentals o f exterior wall design to 
permit transmission o f energy that 
would otherwise have to be supplied 
mechanically. Energy factors o f curtain 
wall systems for four buildings are in
cluded. Architectural A l u m i n u m Man
ufacturers Association. 
Circle 236 on reader sen'ice card 

Trocal® roofing systems for energy 
control can be used on flat roofs. Ac
cording to the manufacturer, they 
eliminate problems o f cracks and leaks, 
blistering, and the effects o f ponding. A 
12-page brochure discusses energy-
saving advantages o f the system, typical 
assemblies, and provides specifications. 
Typical installation details are shown. 
Dynamit Nobel o f America, Inc. 
Circle 237 on reader service card 

Mass masonry energy brochure pro
vides an explanation o f the role o f 
thermal mass in the transfer o f energy. 
I t explains the use o f the " M " factor 
graph and includes sample problems. 
Masonry Industry Committee, Interna
tional Masonry InstitiUe. 
Circle 238 on reader semice card 

The Solar Attic combines normally 
wasted attic heat with a passive solar sys
tem f or space heating and domestic hot 
water heating. Solar energy admitted 
through roo f glazing is collected and 
stored in water-filled storage tubes. 
Low-power fans direct air over the 
[Literature continued on page 226] 

Mini Planfile. 
"There's no better way to store plans." 

60% Smafler. 
Mini Planfile (requiring 7 sq. ft.) has the same 
capacity of 12 conventional flat drawer files 
(requiring 17 sq. ft.). 
Lower Cost. 
Mini Planfile units cost less than conventional, 
same capacity flat drawer file systems. The 
more Mini Planfile units you need, the more 
you save. 
New Concept. 
Patented vertical filing gives ultimate drawing 
protection and surprisingly easy, same height 
access. Unique compression system keeps 
drawings perfectly flat and smooth. 
1200 Sheets. 
Up to 1200 active drawing storage in a slim 
14" profile. Removes flat drawer bulkiness. 
Write for our free brochure. 
2120 Fourth Ave. 
Lakewood, New York 14750 
Telephone 
716/763-1815 

P L A N F I L I N G 
E Q U I P M E N T 
CDRTOnATIDN 
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Literature continued I rom page 225 

tubes' surfaces to distribute tbe heated 
air where it is needed. The concept, 
components, and informat ion about 
how it works are provided in a four-
page brochure, along with data on per
formance o f space heating and water 
heating. Solar Components Div., Kal-
wall Corp. 
Circle 239 on rctuler scrricc card 

Settef exterior wall insulation and 
finish is described in an eight-page 
brocliure. I t discusses installation, 
thickness, and physical and pe r fo rm
ance properties, and illustrates installa
tion details. Short fo rm specifications are 
also included. Compo Industries. 
Circle 240 on render service card 

Building materials 
Major materials suppliers for build
ings featured this month, as they were 
furnished to P/A by the architects. 

New Rochelle Public Library, New 
Rochelle, NY (p. 136). Architects: 
Pomeroy, Lebduska Associates, New York 
and Fred W. Lyon, Nexu Rochelle, NY. 
Vinyl wall covering: W-G Vinyls, Inc. 
A l u m i n u m and acrylic glazing skylights: 
Wasco Products, Inc. Hollow metal 
doors: Williamsburg Door. Overhead 
doors: Overhead Door Co. Carpeting: 
Mohawk. Buil t-up roofing: Dow Chemi

cal. Insidaiion: Dou Clui i i ica l . Sliding 
coil grille, folding pai tiiions: Mod-
ernfb ld . I.ocksets: General Lock. Door 
(losers: Nor ton Door C:ontrol. I 'anii 
exits: Von Du|3rin, Inc. I heatei seating: 
Ideal Seating. Elevator: Burlington 
Elevator, Inc., Parkliiie Corp., A m l i f t . 
Inc. Si)('(ially designed stairs: Adier 8c 
Neilson. Inc. Interior l ighting: Con
temporary CSeilings, Inc. Hanging light 
fixtures: Contemporary Lighting. l ur-
n i tu ie : John Adden, General Fire-
proof ing, White Woodworking, Steel-
case, Slow-Davis, Andrew Wilson Co. 
Hori /oiUal surfaces: Dupom. 

Crowther Solar Residence, Denver, Co, 
(p. 150). Architect: Richard L. Crtnother, 
Denver, Co. Concrete foundation: Stan
ley Structures. Exterior wall surface: 
Scitef. Fixed double glass: Fella and 
Lexan. Skyshafts: Plasticrafts. Insulat
ing doois: Fease. Garage door: Over
head Door Co. Wood flooring: Perm 
Grain. Single-ply roofing: Koppers 
K M M . Polystyrene insulation: Drew 
Foam. Interior and exterior paint: 
Moore Paint Co. I.ocksets: Schlage M f g . 
Flinges: Hager M f g . Co. Kitchen and 
laundry sin faces:Formica M f g . Co. 
Imercom: NuTone. Suiface, recessed 
lighting: Staff Mfg . Pendant lighting: 
Columbia M f g . Bath fixturesr American 
Standaid. Sauna: \ ' i k ing Sauna. Water-
to-air heat j jump: X'anguard Mfg . Con
trol system: Flori/on M f g . Carpets: 
Watson and Smith. Vertical plastic 
draperies: Norbar Fabrit s. 

Shenandoah Solar Recreation Center, 
Shenandoah, Ga (p. 158). Architects: 
Taylor ^ Williams, Atlanta. Fiberglass 
skylights: Kalwall. Ahnninum roofing: 
Alcoa. Solar colledois: Revere Copper. 
Absorption A.C. : 1 rane. Special-design 
theater: Viscount Froduciion, Inc. 

Milford Reservation Environmental 
Center, Milford, Pa (p. 162). Architects: 
Kelbaiigh ^ Lee, Princeton, NJ. Con
crete: Widener. 1 rombe walls: Er-
genics. Windows: Caradco. Skylight: 
CV/R() . Doors: Ravnor. Rubber tile: 
Novament. Roofing: Ondul i i ic . Wa
terproof ing: Volclay. FherniosoK-: Ho-
masote. Concrete block: Soundblock. 
Glass block: Pittsburg Corning. Hard
ware: Stanley: Schlage: L C N : \ O n Du-
pr in . Signage: Simple Space Rite. Light
ing: Moldcast; Lighiolier. Plumbing: Du 
Pont: American Standard; Eljer; Bob-
rick; Western; Main lank; Clivas Mul -
t r u m . H V A C : Rileway; Bow and Ar
row; Heaiilator. Carpet: Wellco. Blinds: 
Riviera. Drapery: Solar F",nergy Con-
s i r iu t ion ; Duracoie. 

Prototype passive solar townhouses. 
Architects: Kelhaugh £sf Lee, Princeton, 
NJ. W'indows: Caradco; CV7RO; PPG. 
Doors: General Products. Paving: Has
tings. Roofing: Onduline. Insulation: 
Owens-Corning; Dow. Hardware: Stan
ley; Schlage. Preheaier: Ergenics. Light
ing: .Moldcast. Plumbing: Architectural 
Complements. Finnace: Sears. Dra
pery: Duracoie; Insulating Shade Co. 

10 New Remodeling Ideas 
With Cedar. 

Free. It's the latest addition to the Architect's Cedar 
Library. 10 'how to " case histories on residential, 

commercial, recreational, and restoration projects, plus 
simply over-roofing with red cedar shakes and 

shingles. Full color before and after photos, plans, 
the works. Free. 

Respond. 
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Red Cedar Shingle & Handsplit Shake Bureau 
Send to: Suite 275, 515-116th Avenue N.E., Bellevue, 

Wa. 98004. Or use the reader service number 
C i i r l f No. 391, o n R e a d e r S e n ice C a r d 

DISTINCTIVE WOOD F IXTURE 
low level illumination in a new light 
"The Junior Jefferson" is a versatile fixture 
designed to enhance patios, walkways and other 
low level lighting sites. It is laminated of custom 
selected, kiln dried Western Red Cedar and 
harmonizes with any surroundings. Fastidious 
workmanship follows a tradition of more than 50 
years. A wide selection of globes for incandescent 
to lOOw is available. Direct burial or wall mounted. 

Write on your letterhead 
for catalog of wood 
ligfiting standards and 
accessories. 

Ryther-Purdy 
Lumber Company, 
Inc. 
305 Elm Street 
P O Box 622 
Old Saybrook. CT 06475 
Phone {2031 388-4405 

C^irclc No. 397, o n R c . i d e r .Scixicc C n r d 



Introducing Sunglas Reflective, 
it WoSs up to 65̂ 0 of the sun s heat 

New Sunglas Reflective blocks the heal 
to help reduce the high cost of air 

conditioning. 
Installing Sunglas Reflective can, over 

the lifetime of your building, amount to a 
saving of thousands of dollars. Because it 
blocks up to 65°o of the sun s heat, it can 
aid in cutting air-condilioning operating 
costs and may allow for the use of smaller 
air-conditioning units. 

A new c o n c e p t - b l o c k s the heat. Yet 
lets In the daylight. 

While Sunglas blocks the suns heal, it 
lets in more daylight than most other reflec
tive glass products. This means reduced 
solar heat load while permitting tfie use of 
n a t u r a l davlioht for illumination - this 

unique property presents another big sav
ing potential It also helps minimize hot 
spots so room temperatures remain more 
uniform and comfortable. 

Ford Sunglas Reflective for a natural 
color view of the outdoors. 

Sunglas Reflective lets in the beauty 
of the outdoors without noticeably affecting 
I t s natural color The neutral silver coating 
reflects the surrounding outside environ
ment and provides a full-color view of 
colors thiroughout the day. 

New Computer Program shows you 
how to S.A.V.E. 

Ford s new computenzed S.A.V.E. 
program (Systems to Analyze Value and 
Energy) can help you determine your solar 
glass requirements and savings quickly. 
Find out more about the S.A V E. program 
and Sunglas Reflective so you can take the 
heat off you and your budget. Sunglas 
Reflective is available now and it can be 

cut. tempered and fabricated locally You II 
find that choosing Ford Sunglas Reflective 
will be a nice reflection on you. 

Sunglas Reflective is backed by Ford 
experience and a 10-year warranty. 

Before we ever marketed Sunglas 
Reflective, we field-tested more than 
2.000.000 square feet of if. The result? 
When the heal was on. Sunglas Reflective 
performed very cooly. For more informa
tion, send for our detailed product informa
tion kit including all the specifics of our 
warranty by writing: Ford Glass Division. 
300 Renaissance Center. P.O. Box 43343 
Detroit, Michigan 48243. or call toll free 
1-800-521-6346. 

GLASS DIVISIO 



Job mart 

ituations Open 

rchitect lo provide professional services 
research, deve lopmcni , design, con-

r u o i o n , a l ierai ion or repair o f real 
o|>eny sucti as residences, o f f i ce bu i ld -
gs, public buildings, o r factories, p re -
r i n g scale and f u l l size drawings and 
ecificaiions. Musi be f ami l i a r with 
iropean construction and metric calcu-
ionsand standards, .Master s Ocgree in 
chi iec iura l Engineer ing requi red . A t 
St 4 years experience. 40-hour week, 
client work ing condit ions. $ 17,000 per 
r. Contact Peter F. DeMeo Associates, 
., 489 Main Street, S ioneham, M a . 

rhi tectc Progressive archi tec tura l a n d 
inee r ing f i r m , concentrat ing in energy 
scious design, housing, indust r ia l , 
imercial , and educational bu i ld ings 
complexes. .Nucleus o f seven regis-
d professionals seek exceptionally tal-
:d design oriented architect who wants 
.vest in his own h i t u r e . Professional 
ree requi red , energy background i m -
ant, a n d m i n i m u m o f three years cx-
ence. Excellent o p p o r t u n i t y f o r 
getic ind iv idua l , wi th greath g r o w t h 
ntial. Submit resume ou t l i n ing educa-
experience and salary historv in 
dence to: Fischer/Schuttc, Inc., P.O. 
2578. App le ton . W i 54913. 

itect—Department Head: Candi-
should have demonstrated 

lUgh professional and adminis-
e-managerial experience. T h e suc-
i l candidate w i l l assume a partner 's 
on in a major mult i -discipl ine m i d -
\ - E f i r m . O u r city provides ouistand-
>ponunities f o r cu l tu ra l and athletic 
ies and an envi ronment l o i l a i n i h -
ed activities. .Ml qua l i l i ed i n d i v i d u -
' encouraged t o reply i n confidence 
ompt consideration. Send resume, 
i n g discussable com|>ensation 

to Box 1361-526. Progressive 
cture. An Equal O p p o r t u n i t y E m -

a r d Shockey 8c Sons. Inc. R. G. B r o w n , 
Pers. M g r . , P.O. Box 2530, Winchester , 
Va 22601. E O E M / F . 

Building Technology Professor: . M I T 
Depar tment ot Archi tec ture seeks j u n i o r 
o r senior faculty to teach and carry ou t re
search on H \ ' . A C a n d mechanical systems 
in bui ldings, with part icular reference to 
energy conscious bu i ld ing design and i n 
teraction o f mechanical systems wi th 
b u i l d i n g p rog ram. Essential qual i f icat ions 
include education i n field o f energy, p r e f 
erably wi th advanced degree: p roven 
teaching abil i ty: and current experience 
as designer or researcher o f env i ronmen
tal con t ro l systems f o r buildings. A p p l i 
cants send per t inent i n f o r m a t i o n before 
A p r i l 15, 1980 to: Professor N . J o h n 
t i ab raken , Room 7-303, Depar tment of 
Archi tec ture , M I T , 77 Massachusetts A v 
enue. Cambridge , M a 02139. M I T is an 
Equal O p p o r t u n i t y / . \ f f i r m a t i v e .Action 
Employer . 

Dean: School o f Archi tec ture . We are 
seeking a candidate whose w o r k is innova
tive w i t h i n his o r her o w n held o f architec
ture , and experienced in academic Sc ad
ministrat ive matters. N j I T encourages 
qua l i f i ed women 8c m ino r i t y candidates to 
apply . Candidate should be able to sup
por t creative 8c d ivers i f ied facul ty a n d 
student work , communicate d y n a m i c i l K . 
be sensitive to the needs o f su r round ing 
u rban communi t ies , & the challenges o f 
h igher education today. Send resume 8c 3 
letters o f reference by .May 30. 1980 to : 
Personnel, Box D A 6 . New jersey Ins t i tu te 
o f Technology. 323 H i g h St.. Newark . .Nj 
07102. Equal O p p o r t u n i t y / A f f i rmat ive 
Action Employer M/F . , 

interests must match at least one o f the f o l -
lowing: Environmental design 
l iackgroimd, commitment , interest in en
vironmental social science research. Par
ticipatory work with user /community 
groups—emphasis on implementa t ion . 
ScKial science and f o r m a t i o n , imp lemen
tat ion o f sociayenvironmental policy, 
knowledge o f pohtical systems a n d alter
native ideologies (applicants f r o m eco
nomics, geography, poli t ical science, 
p lanning , etc.1. Philosophical/theoretical ' 
ideological analysis/critique o f env i ron 
mental social science. Send c.v.. letter o f 
interest b> A p r i l 20: Maxine W o l f e , En
v i ronmenta l Psychology. C U N Y . 33 W . 4 2 
St.. N Y . N Y 10036. 

Faculty Position in Design and Housing: 
Faculty M e m l w r , T h e University o f Iowa. 
Ph.D. or M . F . A . prefer red . Respon
sibilities: leaching undergraduate and 
graduate courses in interior design: advis
i n g students: conducting research and/or 
creative work : d i rec t ing M.A. theses. A b i l 
ity t o work i n the interdiscipl inary context 
o f a home economics depar tment w i t h i n a 
liberal arts college. Position f o r August 
1980. Salary and rank commensurate wi th 
experience and qualifications. Equal op
por tun i ty , afTirmaiive action employer . 
Send resume to Dr . .Margaret N . Keyes, 
Chair, Search Committee, Depar tment 
o f H o m e Economics, 24 O l d Capi tol . 

I he University of iowa, Iowa Ci ty , l a 
52242. 

ect/Inleriors: Position avail, w i t h 
le 500 corp. at the i r w o r l d hdq r i r s . 
n . Qua l i f i ed person should possess 
and 3-5 yrs. comprehensive exp . 
i tect i iral inter iors design and space 
i g : along with asscK. colors and 
lis selection, etc. Position respon. 
Dass design and space p lann ing o f 
i te o f f i ce bidgs. and fac i l . Com-
fers excellent p rof , c l imate .com-
311 and l iv ing IcKation. Contact ou r 
ntatives i n confidence at; G. Mar -
soc . P.O. Box 66083. Chicago. I I 

clural Draftsman: One/two years 
ice p re fe r red . Salary based o n 
ICC. Excellent f r i n g e benefit pro-
'e are a large progressive design/ 
ncra l contractor i n the Shenan-
lley o f V i rg in i a . Send resume, 
nples, 8c salary history to: H o w -

Design Architect: For an established 
archi tec tura l o f f i c e i n Providence. Rhode 
Island. Cha l leng ing posit ion, s t rong em
phasis on design, team approach. Excel
lent benefits. Immedia te opening. Submit 
resume to I he Robinson Green Beretta 
C o r p o r a t i o n . P.O. Box 2599, Providence. 
R I 02906. A l l replies arc conf ident ia l . 

Design Architect |>osition avail, wi th 
p rominen t f i r m Icxatcd in Pacific .NW f o r 
person w i t h 3-5-f yrs. exp. in the 
design a n d p l a n n i n g o f H E A L T H 
F A C I L I T I E S / H O S P I T A L projects. Qual 
i f i ed person shoul<l have degree, com
prehensive design and plan. exp. and abil-
it> to func t ion effect ively w i t h clients and 
other disciplines w bile main ta in ing a high 
degree o f professionalism. Th is is a 
g r o w t h posi t ion w i t h a well k n o w n firm 
o f f e r i n g comp. compensation and a \c i \ 
desirable location. Contact our repre
sentatives i n confidence at: G. Marshall 
Assoc.. P.O. Box 66083. Chicago. I I 
60666. 

Environmental Psychology Ph.D. Pro
gram, City Universi ty o f New Y o r k : Two 
ant icipated faculty openings beginning 
Sept. 1980. Credentials, experience, 

Junior Faculty Position: Tenu re Tract. 
Master's Degree requi red . Ph.D. pre 
fer red , salary DOE. Previous teaching 
and/or practical experience in architec
ture field prefer red . Full-t ime teaching o f 
basic architectural structures courses. Par
t icipat ion o r occasional teaching o f design 
studios. .'Xpplications to .Associate Dean 
W . J . Lauer. School o f .Architecture. I he 
University o f Tennessee. Ki ioxv i l l e . T n 
37916. 

Mechanical Engineer: Exceptional o p 
por tuni ty f o r well qual i f ied mechanical 
engineer to start and head mechanical 
engineering i lepar tmei i i (or M.E.-E.E.) in 
a well established . V E firm i n the west. 
Solid background i n design a n d produc
tion o f H \ ' .AC 8c P lumbing systems as wel l 
as P.E. Registration are essential. .All i n 
quiries held in strict confidence. MSR. 333 
E. Ma in . Farmingion . N M 87401 . (505) 
325-3311. 

Plans Examiner: I he C:iu ol Rockville. 
Maryland is seeking a PLANS E X A M 
I N E R for its Licenses and Inspection Di 
vision. Person w i l l be responsible f o r re
viewing site and construction plans f o r 
code compliance. W i l l inspect bui ldings to 
( letemiine legality o f proposed changes. 
Degree in c ivi l , structural, fire protect ion 
engineering, or architecture, o r equiva
lent combinat ion o f education a n d ex-
|)erience. Familiarity w i th B O C A codes 
desirable .Salarv r a n — « ! - « • 

Submit resume to: M r . Paul E. Radauskas. 
Super intendent . 111 Mary land .Ave., 
Rockvil le . .Md 20850.(301) 424-8000. ext. 
2 3 1 . 

President's Position: Kev manager/ 
architect with national A /E design firm, 
experienced and proven successful i n 
b u i l d i n g organization and i n all aspects o f 
corporate leadership, is a significant can
didate f o r your company's president and 
general manager. Reply to Box 1361-328. 
Progressive Architecture. 

Project Architect position avail, w i t h 
g r o w t h or iented design f i m i i n the South. 
Q u a l i f i e d person s l iould have degree a n d 
3-5 yrs. exp. i n the design o f comm. . o f 
fice and inst. projects. .Also req. is the abi l 
ity to lead projects: supv. p roduc t ion a n d 
cont r ibute key design inpu t : a long wi th 
interfac ing v̂  i t l i i l i en i s . Firm of fers excel
lent g r o w i h potential and rompensat iun. 
Reply in confidence to tnir representatives 
at: G. Marshall Assoc.. P.O. Box 66083, 
Chicago, I I60666 . 

Project Architect req. by well known A/E 
i l l the .MidWest. Qua l i l i ed person should 
possess degree and reg. plus 4 - 6 + yrs. 
e x p . i n the design o f inst.. comm. and of
f ice b ldg . projects. I nd iv idua l should also 
be capable o f assuming project leadership 
ro le : supv. all project phases and main
ta in ing client relations. C o i i t a u o u r rep
resentatives in confidence at: G. .Marshall 
Assoc.. P.O. Box 66083. Chicago. I I 
60666. 

Project Architects: Positions open in 
dynamic in ter ior architectural consult ing 
f i r m specializing in hotels. Project archi
tects w i t h 3-5 years experience needed 
f o r j o b implementat ion f r o m concept 
drawings th rough construct ion, inc lud ing 
cHent contact and travel. Small firm, brisk 
pace, prestige projects, in ternat ional 
clients a n d excellent salarv. Send resume 
l o j u t r a s , Nobi l i & H i i r d Associates, Inc., 
54 .Middlesex Turnpike , B e d f o r d , Ma 
01730. 

Project Architects/Managers/Designers: 
Nati<inwidc personnel consult ing service. 
Positions for all experience levels. Em
phasis on health-care, ins i i i i i t io i i a l . indus
t r i a l , commercial buildings. Wi l l i am E . 
Engle Associates. I n c . 909 Investors 
Trust B ldg . . Indianapol is . I n 46204. (317) 

632-1391. 

Residential Planners tc Designers: A r 
chi tectural and p lann ing firm located i n 
New|K)r t Beach. Cal i fornia DESPER-
. A T E L V needs talented, experienced 
people look ing f o r involvement i n l and 
p l ann ing and large cluster housing p r o j -
eas . which are o f h i g h design qi ia l i iv . 
W i l l i n g to pay top price. L K W .Architects. 
A . L A . . P.O. Box 2380. Newport Beach, 
Ca 92663. (714) 640-0770. 



INTRODUCING QUIET-COR. 
THE RIGGEST THING TO EVER 

COME RETWEEN 
A FLOOR AND A CEILING. 

M o s t b u i l d e r s a n d a r c h i t e c t s w i l l a g r e e t h a t f l o o r t i l e s a r e t o u g h , t h e i r b e a u t y f a r o u t l a s t i n g o t h e r t y p e s o f 
r e s i d e n t i a l f l o o r i n g . B u t , u p u n t i l n o w , t h e r e w a s j u s t o n e t h i n g t h a t k e p t t h e m f r o m b e i n g a t h o m e i n 

a p a r t m e n t b u i l d i n g s . T h e y w e r e n o i s y . 

T h a t ' s w h y G A F h a s c r e a t e d G a f s t a r ' Q u i e t - C o r ^ u n d e r l a y m e n t . A r e v o l u t i o n i n a p a r t m e n t f l o o r i n g . 
Y o u i n s t a l l it r i g h t o v e r c o n c r e t e . A n d a l t h o u g h Q u i e t - C o r m e a s u r e s o n l y l / 1 6 t h o f a n i n c h , i t m a k e s a b i g 

d i f f e r e n c e i n h o w f l o o r t i l e s s o u n d o n e f l o o r b e l o w . fT^Tc^T^^ T T/in TT'r'cw'c"* T 
rr, J X T I i u 1 J u J G A r C o r p o r a t i o n , 1 4 0 W. 5 1 s t b t r e e t 
T e s t s p r o v e d i t I n f a c t , i t s u s e h a s a l r e a d y b e e n a p p r o v e d p Q , B o x 1121, R a d i o C i t y S t a t i o n 

b y m a n y m u m c i p a h o u s i n g c o d e s a c r o s s t h e c o u n t r y , | y ^ , , ^ Y ^ ^ ^ 1 0 ^ 1 9 
W h i c h n o t o n l y m e a n s l e s s n o i s e t o r t e n a n t s . I t a l s o m e a n s 

l e s s h e a d a c h e s f o r y o u . 
A n d s p e a k i n g o f l e s s h e a d a c h e s f o r y o u , Q u i e t - C o r i s 

a v a i l a b l e a s a c o m p l e t e f l o o r i n g p r o g r a m t h a t i n c l u d e s 
a d h e s i v e s , Q u i e t - C o r u n d e r l a y m e n t i n 3 - f o o t r o l l s , a n d y o u r 
c h o i c e o f f l o o r t i l e s . 

G A F m a k e s t h e m a l l . A n d s e l l s t h e m a l l . 
S o n o w y o u c a n h a v e t h e b e a u t y a n d p e r f o r m a n c e o f f l o o r 

t i l e s i n t h e a p a r t m e n t s y o u b u i l d . 
A n d n o t h a v e t o w o r r y a b o u t d i s t u r b i n g t h e n e i g h b o r s . 

© GAF Corporation 1980 

P l e a s e s e n d m e m o r e i n f o r m a t i o n o n G a f s t a r 
Q u i e t - C o r u n d e r l a y m e n t . 

N a m e C o m p a n y 

T i t l e A d d r e s s 

C i t y S t a t e Z i p 

^GAFSTAR 
QUIET-COR 

UNDERLAYMENT i 

C i r c l e No. 3 5 9 , o n R e a d e r Se rv i ce C a r d 
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"To enhance 
the traditional 

and contemporary 
eiements of my 

design, I specified 
Shal<ertown Siding." 

Frederic Albert, 
Cassway/Albert & 

Associates. Architects 

It's the easy way 
to put up 

cedar shingles. 

Architect's residence, 
Bryn Mowr. Pennsylvania 
Carpenter holding 
Shakertown 7" Colonial 
Shingle Texture Siding 

Now there's an easy, more affordable 
way to a d d the beauty and texture of 
cedar shakes or shingles to your designs 

Shakertown Siding. If s made of straight 
grained # 1 grade western red cedar 
shingles or shakes, permanently bonded to 
on 8-foot-long plywood backing. There are 
no seconds or grade falldown. 

Application Is 3 times faster than 

individual shingles or shakes No 
specialized labor or tools ore needed. And 
with most building codes, Shakertown 
Siding can be applied directly to framing, 
so no sheathing or stripping is reaulred. 

So construction Is faster, labor 
costs lower. And the look you 
get is always stroight and true, 
because Shakertown Siding is 

automatically self-aligning. 
On your next job, specify Shakertown 

Siding. If s available in 4 textures with 7" or 
14" exposures and even or staggered 

* butt lines 
Write us for complete 

j ^ B ^ ^ ^ ^ ^ ^ product information 
^ ' > 9 1 and specification 

* J j details. 

Shad^ertown Siding 
Box 400, W\r\\ock. Washington 98596, Phone (206) 785-3501 In Canada: Bestwood Industries, L t d . , 6 1 8 8 Kingsway Burnoby, B.C. V5J1H5 

The Easy W a y 
( . I K !( No. 3 9 9 , o t i K( . K I C I .Sci v i i v C i i i d 



Job Mart continued from page 228 

Sales: Cerai i i i t tiles, work w i t h architects 
and designers, San Francisco showroom, 
p r ime bu i ld ing . Send resume, salary de
sired. Box 1361-33 I, Progressive Architec
ture. 

Southwestern, small archi tectural / 
engineering f i r m dedicated to responsible 
architectural practice with a concern f o r 
each project on an ind iv idua l basis. Lo
cated in the semi-arid four -corners area 
near the so i i ihern Rockies i n an energy 
development area wi th many outdoor 
recreational oppor tuni t ies . Two perma
nent positions available in a h r m wi th a 
diverse practice and excelleiu g r o w t h op
portunit ies: architectural d ra f t smen wi th 
5 years m i n i m u m experience or graduate 
architects wi th some o f f i c e experience f o r 
involvement in all phases. Registration 
desirable. Salary commensurate wi th ex
perience. An equal o p p o r t u n i t y 
employer . Excellent f r i n g e benefits. For 
p rompt consideration contact George 
Trosky . A I A , .MSR, 333 East M a i n , Farm-
ing ton , N M 87401, (505) .325-3321. 

Specifications Writer r equi red by well 
k n o w n design f i r m located in MidWes t . 
Qual ihed person should have 3 - 5 + yrs. 
exp. in the prep, o f coir ipiehensive .Archi
tectural Specifications re la t ing to ma jo r 
inst i tut ional , co inm. and o f f i ce bidg. p r o j 
ects; coupled with ability to f u n c t i o n wi th 
m i n . o f siipv. and assimie major respoi i . 
Degree and computer based exp. desira
ble but not mandatory. F i rm o f f e r s excel
lent compensation, stability and f u t u r e 
g r o w t h potential . Contact ou r representa
tives at: G . Marshall Assoc., P.O. Box 
66083. Chicago, I I 60666. 

Sr. Interiors Architect r equ i red by lead
ing design firm located in the MidWest . 
Position requires degree and reg. wi th 8 + 
yrs. exp. i n the comprehensive design and 
planning o f architectural in ter iors assoc. 
with ma jo r of f ice , insi . and c o m m . p r o j 
ects. Qual i f ied person must also possess 
the exp. and/or ability to direct a design 
staff, interact effectively wi th clients and 
maintain a successful inter iors desigti 
p ro f i t center. Successful g r o w t h or iented 
firm cjf fers com p. salary, excellent p rof , 
envi ronment and l iv ing location. Contact 
our representatives i n confidence at: G. 
Marshall Assoc., P.O. Box 66083, 
Chicago, I I60666 . 

Systems Analysl/Programnier to work on 
computer applications to Archi tec ture . 
Emphasis on data-base systems. A r c h i 
tectural degree, and experience develop
ing computer systems requ i red . Send 
complete resume and salary requirements 
to Barry M i l l i k e i i . Sk idmore , Owings & 
M e r r i l l . 400 Park Avenue , N Y , N Y 10022. 

Vermont Technical College, Randolph 
Center. Vermont : Full- t ime posit ion 
teaching two year students in A r c h i 
tectural and B u i l d i n g Engineer ing 

I echnology. Lecture and lab ins t ruct ion: 
Archi tec tura l Dra f t i ng ; Const ruct ion 
Materials and Methods; Design; En-

v i ro imien ia l Systems. 
Require B . Archi tec ture or equivalent, 

m i n i m u m o f five years post-degree pro
fessional experience and Archi tec tura l 
Registration. Teaching experience desir
able. -Appointment effective fa l l t e rm 
1980- Salary negotiable depending on 
qualifications. Liberal f r i nge benefits. 

Send resume and names of references 
by May 2 to Winston Pierce, Vermont 
Technical College. Randolph Center. \ ' t 
05061. -An E(|ual O p p o r t i m i i y Employer-
Vice President of Design/Development: 
A major Dallas based hotel development 
company has posit ion f o r senior design 
architect to head in-house architectural 
design team w o r k i n g on l uxu ry hotels. 
Company just completed 900 room hotel , 
has another hotel under construction and 
f o u r under design. Lead design experi 
ence in major hotels and high-rise com
mercial bu i ld ing essential. Salary and 
cjpportuni ty commensurate with very 
substantial responsibility. F-O. Box 
58600, Dallas, T x 75258-

Situalions Wanted 

Architect: Extensive background i n Mar
ket ing. Clieiu Relations, Of fice and Proj
ect Management- Project experience 
includes p rog ramming , design, construc
t ion documents and construction adminis
t ra t ion . Seeking challenging marke t ing 
and/or management position with g rowth 
opportuni t ies i n progressive, quality or
ganization. N C A R B , A I A , CSl . Diver
sified project experience ranging to 
515.000,000. Box \3fil-329.Progressive 
Architecture. 

Architect: NC-ARB,2 I yrs.experience, 
corporate/private practice and archi
tectural education (instructional, aclniinis-
tral ive); areas o f concentration: institu
t ional , private and public residential, 
commercial; fami ly , heavy civic 
involvement—seeks to close small prac
tice, associate wi th superior medium-sized 
architectural firm in design/marketing 
capacity with partnership potential. East 
p re fe r red . Box 1361-330. Progressive Ar
chitecture. 

Architectural Services 

Computer Applications: Software de
velopment services f o r architectural, en
gineering and construction management 
applications. Automated solutions in the 
areas o f computer graphics, space plan
n ing , data base systems, cost estimating, 
and the analysis and maintenance o f p r o j 
ect and of f ice management i n f o m i a t i o n . 
Wri te Robert J- Kiawczyk. 1220 Nor th La 
Salle Suite 3E, Chicago, I I 60610, (312) 
337-1356-

International Plastics Consultants, Re
search and Development: Specializing in 
low and moderate cost housing systems 
f o r developing countries and for domestic 
markets, applications o f plastics in bu i ld 
ing and architecture, specification w r i t i n g . 

university lectures, variety o f o ther serv
ices- A r m a n d G- W i n f i e l d Inc-, 2879 A l l 
Trades Rd- , P-O- Box 1296, Santa Fe, N M 
87501,(505) 471-6944-

Rendering Services. Fop professional 
render ing service coast to coast- A r c h i 
tectural, u rban , landscape, in ter iors , i n 
dustr ia l , advert ising i l lus t ra t ion in pen 
and ink or colour f o r the best reproduc
t ion- Por t fo l io by appointment- Al low 
m a x i m u m time f o r j o b complet ion- Please 
call Mark de .Nalovy Rozvadovski, (203) 
869-4598, 25 B i rchwood Drive , Green
wich , C i 06830. 

RitaSue Siegel Agency: -An in ternat ional 
search and placement organizat ion serv
ing the desigti professions- Ms- Woody 
Gibson directs architecture and in te r io r 
assignments- O u r clients include every 
impor tan t corporate design g roup , con
sultant o f f i ce and ins t i tu t ion . Please i n 
qui re about ou r screening procedure and 
the range o f services we provide . 60 W . 55 
Street. N Y C 10019,(212) 586-4750. 

Slate Roofs: " A handb(X)k o f data on the 
construct ing and laying o f al l types o f 
slate roofs ." Wr i t t en in 1926 and now re
produced. Completely relevant today. 
Many details. Send $7.25 to Vermon t 
St ructura l Slate Co., Inc-, P-O- Box 98, 
Fair Haven, Vt 05743. 

Tbe Airstream Banner and Visual Art 
Company: Specializes in banners f o r ar
ch itet t i n al t on i missions. Recent recipient 
o f A . L A . awards for work in Texas and 
New -Mexico- Banners p r i m a r i l y made o f 
rip-stop ny lon , a durable fabr ic suitable 
f o r bo th in ter ior /ex ter ior use- Slides on 
request-Ramsey Rose, 109 14th St-, S-W-, 
Albuquerque , N M 87104,(505) 843-9439. 

Tree SUmps: f R E E L I N E ' S top quali ty 
line o f rubber stamps of f er the quali ty o f 
hand d rawn trees, people ancl cars wi th ' 
the convenience o f stamps. W r i t e f o r f ree 
catalog. f R E E L l N E , 52 Raleigh Road, 
Belmont , Ma 02178, Dept . B -

Notice 
Please address all correspondence to 
box nimtljered advertisements as fol
lows: 
Progressive Architecture 
% Box 
(iOO Summer Street 
Stanifofd, Connecticut 06904 

.4dvenising Rales (EffectiveJanuary '80 issue) 

Siaiulard chuige lor each unit is Tliirty-five Dol
lars, with d inaximiiin of 51) words. In counting 
words vout coui|)leie address (anv address) 
counts as live words, a box numlicr as three 
words. Two units may be purchased lor Seventy 
Dollars with a inaximum of ICM) words. Cfieck or 
money order SIKIUM accoinpaiiv advertisement 
and be mailed to j ob Mart % Progressive Archi-
tecuire, 600 Summer Street. Slamlord. Ci 1)691)4. 
Insertions will be accepted noi later than the 1st 
ol the month preceding month ol publication. 
Box number replies should be addressed as 
noted above with the box number placed in lower 
It l i hand corner of envelo|je. 

Beyond Modernism 

DECEMBER 
1979 

P/A COVER 
POSTER 

19" x 2 7 " black and 
white, on high-quality 
stock. A reproduc
tion of Alan Chima-
co f f ' s imag ina t ive 
cityscape, with land
marks of the Modern 
Movement, including 
identification key. 

Send check for $5 (U.S.) to: 
Eleanor Dwyer 
Progressive Architecture 
600 Summer Street 
Stamford, CT 06904 

[ P R E P A Y M E N T R E Q U I R E D ] 

Print or Type Name 

Address 

City 

State Z i p 

00 

Posters w i l l be ma i l ed in 
rigid tubes. Please allow 3 
to 4 weeks f rom date of or
der for delivery. a, 
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Ceramic tile floors and walkways are used in 
virtually all shopping malls in the U.S. And 
Gail Unglazed Brickplate has been used far 
more often for a combination of reasons: 
Slip-Resistant-Gail Unglazed Brickplate 
has an abrasive surface which helps prevent 
accidents; Longer-wearing-Gail Unglazed 
Brickplate outlasts others because the 

vitrifled clay body withstands foot-traffic from 
millions of shoppers; Economical 
Maintenance - non-absorbent body resists 
acids, oils, chemicals, and other abuses... 
cleans quickly without heavy scouring or 
waxing; Frost-proof-patterns and colors 
can be coordinated, indoors and outdoors; 
Widest Select ion -a myriad of natural, 

1481 North Main Street 
Orange. California 92667 

Phone: (714) 997-9383 

1201 Douglas Avenue 
Redwood City. California 94063 

Phone: (415) 365-6212 

6265 McDonough Drive 
Norcros'. Georgia 30093 
Phone: (404) 448-8304 

earthtone colors and sizes (2'/2 x 10, 4 x 8, 
5 X 10, 8 X 8). For more than 85 years, 
Gail Brickplate has proven itself all over 
the world under the most severe 
conditions. For additional information or 
the name of your local distributor contact 
one of our four regional sales offices. 
G o l L Ceramics 

388 Pompton Avenue 
Cedar Grove. Mew Jersey 07009 

Phone: (201) 239-7117 
Circle No. 35S, on Reader Service Card 

Shown above: I. Greenwood Park. Indianapolis, Ind.Over 93,000 Sq. ft. of Gail Unglazed Brickplate installed; Architects: Charles Kober Associates: Developers: Melvin Simon Associates. Inc. 
2. The Meadows Shopping Mall. Las Vegas. Mevada: Over 45,000 sq. ft. of Unglazed Brickplate (English Red and Leather) specified for floors by architects. Charles Kober Associates: General 
Contractor: Ernest W. Hahn, Inc. 3. Lougheed Mall, Vancouver. B.C.. Canada Architects: Dirrassar, James & Jorgensen; Developers: Trizec Corp., Ltd. 4. Woodland Hills Mall, Tulsa, Oklahoma 
Architect: Charles A. Kober Associates: Developer; Dayton-Hudson Properties. Gail Unglazed Brickplate on floor surfaces. 5. Capitol Mall, Olympia. Washington; Architects: John Graham & Co.. 
Seattle: DevelopersAjeneral Contractors: Ernest W. Hahn. Inc.. E l Segundo. California. 



You can count on a dependable supply of gas for 
the future. Because there's much more gas still 
underground than we've used so far—enough to last 
well into the next century. And new sources, like 
gas from coal, will add to the supply. Beyond that, 
new technologies are expected to provide efficient 
gas energy for generations. 

Got)d reasons why more and more architects and 
engineers are specifying gas. And why most gas 
utilities are accepting new commercial customers. 

Gas energy. It's the least expensive energy for 
space conditioning today, and it will continue to 
maintain this competit ive^ ^^^^^^^^ A 
advantage in the future. f l % l M A s s o c i a t i o n 

Gas: The future belongs to the efficient. 
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