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Armstrong gives you another reason to specify commercial 
Geometric patterns. 

New Era®—River Drive 

Now you can choose a vinyl floor for more than 
its durability Armstrong New Era Vinyl Corlon® 
flooring lets you specify a totally new look in 
commercial floors. Because New Era is the only inlaid 
vinyl flooring with geometric designs 

So you get all the advantages of sheet vinyl 
flooring along with the option to use the small-scale 
geometric which works in almost any setting or a 
bolder design based on the popular hollow-square 
concept. 

And there's a wide range of distinctive colorways 
that coordinate with contemporary interiors to insure 
New Era's harmonious relationship with your design. 
New Era's wider widths give you fewer seams. 

New Era is available in rolls 12' wide and up to 
75' long, so it can be installed without seams in most 
rooms. And virtually seamless corridors are possible, 
too, with specially ordered 9'-wide rolls. 

When seams can't be avoided, they can be 
chemically welded which protects against penetration 
by moisture and dirt. And results in a continuous 
flooring surface. 

Fewer seams and wider widths mean faster 
installation in both new and remodeling jobs. And, in 
remodeling work, that translates to less downtime for 
the owner 
G o o d looks that keep looking good. 

The high vinyl-resin content makes New Era 
more resistant to scuffing and damage than most vinyl 
floors. And most spills wipe right up. Regular 
maintenance is all that's needed to keep New Era 
looking its best. 

If you want more specific reasons to specify New 
Era, just contact your local Armstrong representative. 
He'll show you samples, too. Or, for more 
information, write Armstrong, Dept.OCFPA, PO. Box 
3001, Lancaster PA 17604. 
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FEAST YOUR EARS 
How can you design an interior that's pleasing to 

the eye when plans call f a a room that's easy on 
the ears? 

With Armstrong Soundsoak'" Supreme acoustical 
wail panels. 

They absorb sound like a good acoustical ceiling, 
so they work with your design to keep the room quiet. 

And they're faced with nylon fabric woven in a 
traditional texture that coordinates with contempaary 
contract furnishings. So they emphasize elegance 
beautifully. 

You'll find Soundsoak Supreme wall panels in 15 
neutral and dramatic accent colors. They're simple 
to install. And sure to satisfy your appetite for quiet 
creativity. 

For more information about these fully assembled 
ready-to-install panels or other Soundsoak wall prod
ucts, write Armstrong, Dept. 14NPA, P.O. Box 3001, 
Lancaster, PA 17604. 
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Left & right. Two views of the unique 
Trombe wall. The left photo shows the 
Trombe wall under construction. The 
ducts will distribute the heated air from 
the wall area to other parts of the 

building. The right photo shows the 
split ribbed units. The glass area is 
comprised of double-glazed standard 
patio doors located 8" in front 
of the wall. 

Two of the buildings showing the handsome design effect 
achieved with concrete masonry split ribbed units. Another of the 
clerestory windows can be seen. 

  

"Exce l l en t hea t s to rage , 
aesthet ics a n d s t ruc tu ra l 
p roper t ies in one bu i l d i ng 
ma te r i a l : ' 
Donald A. Krueger, Arch i tec t 

"I am most pleased with the per
formance of concrete masonry as a 
passive solar system at Comanche 
Place. The craggy surface of the split 
ribbed units, in our experience, 
delivers more heat storage capacity 
than other surfaces. And with block, 
you have the advantage of working 
with a proven, available material!' 

Concrete masonry 
passive solar 
architecture 
expected to 
save 50% in 
energy costs at 
Comanche Place, 
Albuquerque, 
New Mexico 
New building complex 
features unique 
Trombe wall. 

The mile high altitude of 
Albuquerque produces a Winter 
climate of comfortable sunny days 
and crisp, cold nights—and occa-
occasionally, mid-western style 
blizzards. A good test for passive 
solar concrete masonry 
architecture. 
Comanche Place, when completed, 
will consist of nine buildings, 



Another view of two of the completed buildings. 
One of the clerestorywindows, which provides 
sunlight in Winter, can be seen at the top of the 
picture. 

Above & below. The "greenhouse" pro
vides an additional heat sink which 
employs the f loor and concrete 
masonry walls for heat storage. The 
diagram below shows the orientation 
of the building to low Winter and high 

Summer sun. 
The interior of the "greenhouse" 
entrance showing the concre te 
masonry walls and the clerestory win
dow above, which allows Winter sun
light to heat the masonry walls. 

totalling over 30,000 sq. f t . Four 
buildings are complete; another is 
under construction. 

All are loadbearing passive solar 
concrete masonry structures. 

Architect Donald Krueger reports 
substantial energy savings in the 
four completed buildings. One of 
the completed buildings features a 
unique Trombe wall. Energy 
savings in this building are 
expected to be on the order of 50%. 
This building is the subject of a 
research study to establish exact 
energy savings. 

At Comanche Place, concrete 
masonry is the principal component 
in the passive solar energy system, 
the principal structural material and 
provides the aesthetics, economy, 
fire safety and sound control, 
as well. 

National 
Concrete Masonry 
Association 

P.O. Box 781 
Herndon, Virginia 
22070 
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Firm Name. 
Address 
City State. -Zip. 
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Editorial Putting energy 
into practice 

Professional practice must 
necessarily lag behind the 
frontiers of technology. Like 
any concept working its way 
into real applications, energy 
consciousness is encounter
ing varying degrees of iner
tia and distortion at different 
points in the field. 

In his Conclusion to this special issue on 
energy-conscious design, P/A Senior Editor 
Richard Rush speaks o f the current "assimila
t ion" of energy concerns into the body of ar
chitectural design. We have indeed been im
pressed as we developed this issue with the 
way energy strategies are now being inte
grated into pre\ail ing design vocabularies. 
This assimilation seems to be part o f a more 
widespread convergence of many streams of 
thought—about historical precedent, sym
bolism, and contextual response, f o r instance, 
as well as energy performance—into the ar
chitecture o f the 1980s. 

We have been speculating about how long 
it will be before energy consciousness be
comes so much a part of architecture that 
special editorial treatment o f the subject will 
be superfluous. Clearly, in 1981 it is still pos
sible to identify energy-conscious design 
examples, but the edges o f that category are 
blurring, as they should. 

Developments in architectural design, 
however, must pass through the medium o f 
architectural practice i f they are to become 
realities. This involves a certain amount o f 
delay, misunderstanding, and exploitation, as 
well as some valuable testing of premises, 
means, and expectations. 

Architects we have talked with observe a 
split between commissions for corporate and 
institutional clients and those for speculative 
developers. The IBMs and A T T s , they say, 
are very much aware of the long-term 
economies of energy-conserving design; they 
are ready to invest more now for savings in 
energy demand over the next couple o f dec
ades, and they want to include features that 
indicate a conservation ethic—such as opera
ble windows and natural lighting—whether 
or not any saving of energy or money can be 
proved. The speculative builders they en
counter, on the other hand, are not ready to 
invest in anything that cannot be shown to 
pa\ for itself in eight years; such developers 
feel that they cannot risk less competitive 
rents or sales prices in order to reduce operat
ing costs, which will be borne by fu ture occu
pants. 

Some speculative developers, however, 
show a much stronger interest in long-term 
energy performance, because they plan to 
own and operate their buildings for a long 
time. Whichever k ind o f developer one is 
serving, however, energy conservation 
strategies have to be shown to yield benefits in 
hard cash—in the short term or long term (or 
alternatively to cost nothing at all in the first 
place). Designing for developer clients tends 
to weed out the merely symbolic or wishful 
energy-saving measures. 

What about energy consciousness as an op
portunity for individual practitioners and for 
the profession as a whole? Many voices in 
the profession—P/A's among them—have 

stressed the opportunity offered by our 
energy constraints to demonstrate the poten
tial o f design to solve society's problems. Some 
architects had begun to develop valuable ex
pertise in energx performance a decade or 
more ago (P/A, Oct. 1971). Others were quick 
to acquire some o f this expertise after the im
plications of the 1973 energy crisis became 
apparent. As the profession became acutely 
aware o f the need to market services, some 
firms inevitably exaggerated their energy ca
pabilities when pursuing clients. 

While some practitioners may be rashly as
suming the mantles of energy sages, the pro
fession as a body has had to overcome the 
inertia characteristic of organizations. The 
A I A and its Research Corporation did move 
with speed and authority a few years ago to 
develop and support energy performance 
standards (P/A, Apr . 1979, pp. 71-73 and 
Apr. 1980, pp. 92-97) that would give profes
sional skills fu l l latitude in meeting energy 
goals. Regional and local activities o f A I A , as 
well as its national Energy Committee, have 
contributed to the development of energy 
consciousness—professional and public. 

The scheduling o f the first A I A National 
Convention focusing on energy for this year 
(May 17-21 in Minneapolis) must be viewed, 
however, as a legacy o f organizational inertia. 
Credit is due those who decided upon energy 
as the topic at Minneapolis (and also of a na
tional A I A design conference to be held in 
Denver in November), but it would have been 
more timely back in 1978 or 1979. The Soci
ety o f American Registered Architects, after 
all, made energy the theme o f their 1980 
meeting. The American Section of the Inter
national Solar Energy Society was organized 
in 1954 and will have its fifth annual conven
tion in Philadelphia in May (p. 209). 

Consider how much o f a time lag in the 
area of energy-conscious design your own 
firm may be suffering. Th ink ing in the pro
fession as a whole should now have pro
gressed far beyond the simplistic hardware-
only approaches that still seem to capture the 
public's interest. I n this issue, we have tried to 
stress the next phase—the buildings that have 
important qua ities beyond just energy per
formance, the technical efforts that go be
yond accepted methods. We all have a lot of 
catching up to do—catching up to the poten
tial of architecture to deal with energy issues, 
among others. We hope this issue can provide 
some acceleration. 
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A remarkable Nevamar development in laminates 
a combination of toughness and clarity never offered before. 

Abrasive, abusive, everyday 
high traff ic use—the kind of 
wear that is hardest on lami
nates. The need for a surface 
that could withstand such abuse 
and still look good led Nevamar 
Corporation to this latest tech
nological breakthrough. 
The remarkable Nevamar ARR^ 
Surface extends the wear life 
you can expect , but does so 
with no loss of pattern fidelity 
... and at no increase in price. 
KEEPS ITS NEW LOOK 
LONGER. 
In comparative tests, the Nev
amar ARP Surface has proven 
it stands up better—and looks 
better l o n g e r — u n d e r s imu
lated heavy wear conditions. 

400 cycles Abrasion test 
already procjuces noticeable wear with 
stanijard laminate samples, little with ARP 

Competitive Brand A 

• 

   

Standard Nevamar Nevamar ARP Surface 

750 cycles By this point, there's 
no pattern left on the standard laminate 
samples, in contrast to the ARP sample 

      

standard Nevamar Nevamar ARP Surface 

Tesfs shown above conducted by Nevamar Cor
poration Write to Nevamar Corporation for re
sults of similar tests from an independent lab 

In actual use, you can expect 
the Nevamar ARP Surface to 
show almost no wear right up 
to replacement t ime. It keeps 
its new look longer. 

STANDARD UXMINATE 
CONSTRUCTION 

Overlay with melamme 
Printed pattern with melamme 
Kraft paper impregnatea 
with phenolic resins 

   

   
   

Printed pattern with melamme 
and ARP Surface 

EXTRA WEAR, BUT NOT AT 
THE EXPENSE OF CLARITY. 
Even wi th its abras ion- res is t 
ance, however, the ARP Surface 
still gives you what you specify 
a Nevamar laminate for: decor
ative beauty and pattern clarity. 

Compared with enhanced abra
s ion-res is tant laminates , the 
visual d i f ference is dramat ic. 
There's no overlay to c loud the 
pat te rn u n d e r n e a t h . A n d in 
some high-f idel i ty p a t t e r n s -
like dark, intricate woodgrains— 
the ARP Surface improves the 
product's appearance even over 
standard laminates. 

EXTRA O N EVERYTHING .. . 
BUT PRICE A N D 
HANDLING. 
Perhaps the most remarkable 

advantage of the Nevamar ARP 
Surface is that it gives you all 
its wear and appearance im
provements at a price compar
ab le to s t a n d a r d N e v a m a r 
laminates. You get a premium 
product, yet pay no premium. 

And it fabricates like standard 
laminates, without the need for 
special handling or special tools. 

WHEREVER THINGS SLIDE 
OR R U B . 
Wherever abrasive wear has 
been a problem on standard 
laminate surfaces, now you can 
counter with a surface that will 
look better longer. 

TABER ABRASER WEAR COMPARISON CHART 
Cydw 200 400 000 600 1000 

INrriAl. WEAR- N-STANOAHD NEVAMAR LAMINATE 
IS WHERE PATTEnN A-COMPETTTIVE LAMINATE 
DESTRUCTION BEGINS B-COMPETTTIVE LAMINATE 

Nevamar ARP Surface keeps its new look 
longer . almost to the point where the pat
tern IS attacked 

ANOTHER EXCLUSIVE 
DEVELOPMENT FROM 
NEVAMAR CORPORATION. 
We have se lected stock pat
terns now available in this dra
matic new sur face. . . with plans 
for many more in the future. 

For information on patterns avail
able and/or copies of independent 
test lab reports, call our toll free 
specifier Hot Line: 800-638-4380. 
Orcontact Nevamar Corporation. 
Odenton. MD21113. 

•Trademark, patents pending 
Copyright 1981 Nevamar Corporation 
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Views 

Energy-effective measures 
The Apr i l 1980 feature entitled "Archi
tectural Energ\ Analysi.s" was an excel
lent article that turned a looming av
alanche of information into a concise 
primer for simulating energy perform
ance. The ininal momentum is main
tained as we read the energy perlbrm-
ance analysis o f each month's feature 
building. 

I wish you continued success in keep
ing the architectural community well in
formed on the energy consequences o f 
architectural design decisions. 
Robert J. Heidelbaugh 
Project Director 
BcLsco Associates 
York, Pa 
[See review o f Energy .Analysis .series at 
completion of first year, p. 154—Editors] 

City form and policy 
The trivial nit-picking over Battery Park 
City (February News Report) clouds the 
main issue: the project is wrongl It steals 
the waterfront f r o m existing neighbor
hoods, and will end up a high density, 
high income ghetto. 

New York should not be indulging in 
massive expensive landfill adventures. It 
cannot a f fo rd to maintain or secure 
parks and streets it already has. Having 
lost well over a half-mill ion people in the 
past decade, it should consolidate and 
reduce developed land not create more. 
The answer for the Hudson waterfront 
is small-scale incremental growth, and 
keeping our River where it is! 

L imi t ing your critique to formal de
sign issues and silly jargon ("typology o f 
edge pieces," etc.) shows wh> architects 
have no credible voice in shaping City 
development and environmeiual policy. 
11 . i lso iielps pave the way (literally) for 
the next boondoggle down the pike— 
West way. 
H. Alan Hoglund, A/CP 
Director 
Public Environment Center 
New York, NY 

People the pages 
The February issue with good works by 
Hardy Holzman Pfeiffer, Steve Holl , 
Helmut Jahn, and Craig Hodgetts &: 
Robert Mangurian is a fascinating look 
and a good read. The Best Products 

Compan\ H Q particularly is a kick. I am 
sure the Moral Majority di.sapproves o f 
anyone having that much f u n in 
Richmond, Virginia (or anywhere else). 
Thanks fo r not doing too much o f a 
head t r ip on all this P-M! 

One .strong cavil. I n thirty feature 
pages featuring seven different build
ings, your photographers show e xactly 
ten identifiable human beings, and 
those in only two of the buildings. Were 
these approximately 193,474 sq f t o f 
buildings designed and built for the sole 
purpose of being reproduced emptx 
and pristine on P/A s glossy pages? This 
is carrying the sere cult of Ezra Stol-
lerism to gratuitous extremes! 

Please, let's have pictures of buildings 
in use, being lived and worked in, and 
inhabited by the people they were (I 
hope) designed for. 

Jim Bums 
Planning Consultant 
San Francisco, Ca 

Awards Monday 
Boy, it must have been a lean year for the 
profession. 

Citations for a neo-classic-cum-sod 
house ru in in Rapid City. South Dakota, 
and then for a "replica" of the old Jor
dan Pond House on Mt. Desert Island, 
Maine! 

The "solution • for the Jordan Pond 
House you so greatly admire is, in every 
respect cited, the work of the vernacular 
"architect(s)" who created the predeces
sor building complex, and not that of 
Woo and Williams (as seminally creative 
as they may be on other commissions). 
In this case it is appropriate restraint of 
course, but design restraint should not 
be confused with originality in design. 
Finally, a little less lower order centrism 
i f you please. Let's give due credit to the 
fine work of God Almighty for His park 
design. 
Frederick W. Lyman 
American Landmarks, Inc. 
Belmont, Ma 
[Judging f r o m the submissions, this was 
far f r o m a "lean year." I t would appear, 
however, that many o f those with abun
dant resources to handle exercise too li t
tle "appropriate restraint," in this j u r \ s 
judgment. As for God's contribiuion, we 
may attribute the natural landscape to 
H i m , but we should not forget that the 
design and maintenance oiparks is dele
gated to lowly man.—Editors] 

Good-to-great architecture 
One reason that "no architect is produc
ing great architecture today," as W.C. 
Zoller wrote in your November issue (p. 
8), could be the fact that architecture 
develops and matures within an urban 
context. Consequently, "great" architec
ture needs a "great" city, but according 
to Mel King (the same P/A issue, p. 38), 
"a city is only great i f it meets the needs 
of its people." Which U.S. city today 
meets the basic social, technical, and 
ecological needs o f even half o f its popu
lation? Could it be that the fault is not so 
much with architects as with our politi
cal system? 

Jan Reiner, Architect 
St. Petersburg, Fl 

A rebuttal and a respon.se to William 
ZoUer's splendid letter (Nov. 1980 P/A): 
One firm which I feel is producing good 
(and even great) Architecture at this 
moment in time is Mitchell/Giurgola of 
Philadelphia. Their re(cni work (Tre-
(1% f f r i n Public Library, Fairchild Center 
at Columbia, Plattsburgli. College 
Buildings, St. Bede's Worship Building, 
Phila., United Fimd Building, Williams 
College Dorms, . . . . \ \ . \ Headqiiancrs 
Competition Winner) is, I feel, both in
telligent and poetic—aiul not loaded, 
fortunateh , with the hot breath of sen-
.sationalism, not f u l l o f the cute tricks of 
the cognoscenti-conscious elite; but 
rather strong and modest at the same 
time—and, in a time with so little to ad
mire, admirable. We would all, I think, 
benefit in attempting to emulate their 
type o f approach and their type of solid, 
responsible results. 
Robert O. DiSaia, Architect 
The Ekman Corp., Architects 
Warwick, RI 
[P/A has published feature articles on 
several o f the cited buildings: Fairchild, 
Mar. 1978, pp. 54-59: Plaiisburgh, .\pr. 
1975, pp. 66-71 and Oct. 1978. pp. 
80-93; St. Bede s, Dec. 1974, pp. 54-61; 
Williams, Feb. 1973, pp. 56-61; United 
Fund, Oct. 1971, pp. 104-105. Tredvl-
f r i n was shown in A M Journal, Mid-May 
1978, pp. 90-95. For an anah sis oi t i u i r 
Canberra capital design, see March 
P/A.—Editors] 

Credit extended 
Photogiaphs of Chicago housing (P/A, 
Feb. 1981, p. 22) were the work o f Ed
ward West Photographs. 

Photographs of the Alcan Corporate 
Headquarters, Montreal (P/A, Dec. 
1980, p. 68) were the work o f Fiona 
Spalding-Smith of Toronto. 

Moving? Let us know 6-8 weeks 
in advance so you won't 
miss any copies of P/A. 
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City/State/Zip 

Type of firm 

Mail to: 
Subscription Services 
Progressive Architecture 
P.O. Box 95759 
Cleveland, OH 44101 
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W ( X ) D 

AN E C L E C T I C RANGE O F OVER 
100 D E S I G N S  
A C H O I C E O F 6 D I F F E R E N T 
HARDWOODS 
9 STANDARD S I Z E S  
6 FRAMING OPTIONS  
5 FINISH OPTIONS INCLUDING A 
U.L L ISTED C L E A R F I R E RETARDANT 

For complete information and 
literature please write or call station-
to-station collect. 

Over 21 years of experience has made 
us the authority in carved wood grilles. 

Box 26208 
Albuquerque. 87125 
(505) 344-1691 
TWX: 910-989-1726 
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t h i s IS a n . 

u n n e t o u c h e t f 

t j t e t l i e c a l l 1 ^ •. 

The^Wi*porceJn-on-steel. S ^ ^ J ^ ^ I ^ ^ 
goaranleed -for a long ^Qj^^^ 

- i . ^ ^ 

or vuhatever. 

Ar̂ (J UJV^B* do vou write 

Ihev come "̂^ ^ ̂ .'̂ ^^^ ^ ^ & And the inks * y 



l b ^\pt^m ott, W& ̂ ;\mp\t. Just use ? 
Mo\h or ê a&er. Ibere'̂ . no tinsce du&t r 
other swdges. Here! Well show you 

It corner ir 
Cdors. includint 
grey, green, [je^ 
heed 10 make dry U K 
beautiful wrHing U B I I I £ 

colorful jrviaginart-ton. 

.a 

For more information about Alliance\Afall 
(jOhyteBoard, like how to get 

Vour hands J i E o n it, 

j u s t ̂ ^^^^m^ 
W f Corporation 

"(Ke u)orld*5 largest producer of 
^architectural porcelain on metal. 
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Artemide Tizb 
Sales Headquarters: 
A r t e m i d e Inc . 
150 E. 58 Street, New York NY 10155 
Telephone: (212) 980*0710 

Area Representatives: Boston (617) 
423'0040/Philadelphia (215) 
277'7100/Atlanta (404) 233*4195 
Indianapolis (317) 788'4737/Chicago 
(312) 828*0020/Jackson (601) 
362-8062/Dallas (214) 651 • 1556 
Denver (303) 573'6616/Portland 
(503) 281 •5013/San Francisco (415) 
421 • 1877/Los Angeles (213) 
659'8302/Minneapolis (612) 
874.6600/Miami (305) 573-0687 

Tiz io Designed by Richard Sapper 
High intensity desk lamp in matte 
black finish. A counterweight system 
and a swivelling base makes it adjust
able to nearly any angle. A trans
former enclosed m the base reduces 
power from 110 V. to 9/12 V, allowing 

the metal arms to conduct power to 
the reflector housing a 55 W halogen 
bulb (supplied with lamp) Features a 
high-low switch. Optional floor base 
available 

mm 

mm* 

9 
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Not every design justifies using Alcoa Alply insulated panels. 
But those that do have dramatic results. 

You're in the business of creating ideas 
— in structural forms. Places for people 
to live, work and play. And when you're 
t ry ing to just i fy your creat ive expres
sions through your designs you need a 
product to give you that design freedom. 
Alcoa Alply insulated panels have such 
flexibility by offering the designer a wide 
range of opt ions to achieve aesthetic 
desires as well as practical, economical 
and energy demands. Alply lightweight 
building panels are made of rigid poly
styrene or urethane insulat ionf lamin
ated between outside and inside skins 
of a luminum or stainless steel. Alply 
panels can be factory fo rmed into flat, 
curved and angled panels —or almost 
any th ree -d imens iona l shape. Panel 
sizes may vary from small fascia panels 
to large wall panels. Exterior and interior 

IBM Building, Southfield, Michigan 
Gunnar Birkerts and Associates, Architects 
Birmingham, Michigan 

skins come in a number of d i f fe ren t 
materials and 8 pleasing color finishes. 
And to satisfy energy needs. Alply panels 
are available in many thicknesses and 
in two core materials a l lowing you to 
choose the requi red " U " value. 

Contac t you r nearest A lcoa A lp l y 
panel regional distributor, who offers you 
s ing le-source responsib i l i ty — every
thing from engineering to the completed 
in-p lace wal l sys tem. Or w r i t e : The 
Stolle Corporation. Alply Division. 1501 
Michigan Street, Sidney, Oh io 45365. 
Your designs deserve the best. Because 
they could be around a long t ime. 
•The use of polyurethane. polystyrene and isocyanurate 
cores in these applications may present a fire hazard under 
certain circumstances Consultation with building code otli-
cials and insurance company personnel is recommended 

The Stolle Corporation 
A subsidiary of Aluminum Company of Amer ica 

Q A L C D A 
Circle No. 410 on Reader Service Card 
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When ueica /ur unes una us tneir pramemsy 
we hit the roof. • .with TAMKO Awiq>lan. 

When Delta Air Lines was 
specifying the roof for its new 
flight kitchen at Hartsfield 
Atlanta International Airport, it 
faced a number of difficult roof 
ing conditions: Multiple penetra
tions from refrigeration units, air 

conditioners, and exhaust vents. 
Roof traffic required for equip
ment maintenance. Stress-prone 
flashing areas. 

Delta chose TAMKO Awaplan 
because of its ability to handle 
all these problems. 

Compatible with conventional 
asphalt roofing systems, 
Awaplan features an extra-
strong, continuous-strand 
Trevira® polyester base. This 
polyester mat, coated with 
plasticized asphalt and surfaced 
with embedded granules, yields 
a product that has tremendous 
tear and tensile strength in ail 
directions, 50% elasticity, and 

excellent resistance to scuffing 
and abrasion. 

Since its installation, Awaplan 
has lived up to Delta's expecta
tions. The TAMKO 10-Year War
ranty assures its performance. 

Call or write for your free 
brochure. TAMKO Asphalt 
Products, Inc., PO Box 1404, 
Joplin, Missouri 64801, 
1-800-641-4691 (In Missouri: 
417-624-6644.) Or consult 
Sweet's Catalog File 7.1/TAM. 

Plasticized Asphalt I Roll-Roofing 

Circle No. 413 on Reader Service Card 
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W R Bonsai 
Corporate Headquarters 
and Research Laboratory 
Charlotte, North Carolina. 

The W.R. Bonsai Company knew it wanted Bonding Cement covers and protects Expanded 
outside insulation for its new corporate head- Polystyrene Insulation Board. A special fastener 
quarters and research laboratory at Charlotte, and adhesives and custom accessories add sta 
North Carolina. After all, that's 
the way to achieve optimal 
energy efficiency. 

And when they examined 
every aspect of outside insula
tion, they found one system 
that was exactly right: the eco
nomical SUREWALL" SBC In
sulation System. It couldn't be 
better if Bonsai had designed 
it. And in a way, they had. Be
cause Bonsai is part of the 
SUREWALL Producers Coun
cil, which designed this com
p l e t e e x t e r i o r i n s u l a t i o n , 
weather-proofing and f in ish 
system. SUREWALL" Surface 

SUREWALL 
SBC Insulation System 

bility and good looks. 
Stringent research and test 

ing went into the ideal system 
for Bonsai 's own company 
home. As a result, a lot of un 
biased users are just as happy 
with the system as Bonsai. And 
they got it done right without 
having to design it themselves. 

Foradetailed brochureabout 
the SUREWALL SBC Insula
tion System, write to the SURE-
WALL' Producers Council. PO. 
Box 241148, Charlot te. N.C. 
28224. Or call 704/525-1621. 

We' l l g ive you the inside 
story on outside insulation. 

Circle .No. 319 on Reader Servu f Card 

IF YOU WANT IT DONE RIGHT, 
SOMETIMES YOU HAVE TO DO IT YOURSELF. 
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Control Data can help 
Today, energy is the number one cost of operating commercial 
buildings. Control Data can help you design an energy conservation 
strategy that makes the most of available energy resources. 

 

A Tim Dirr of Architectural Alliance in Minneapolis uses a PLATO terminal to model a new 
building. The PLATO/BLAST program tests the various parameters of construction to 
determine the optimal design in terms of energy conservation. More and more architects 
are routinely providing this type of service for their clients. 
Chuck Branch, Director of Building Services, St Mary's Hospital in Reno, Nevada: "We were 
able to reduce our monthly fuel bill by $15,000 without any sacrifice in patient care or comfort 
by using information gained through a CYBERNET energy analysis program." Beard-Wiel 
Associates were the consulting engineers.w 

i 
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Buildings are prime targets 
for energy conservation, 
since they consume nearly 
40% of the U.S. energy supply 
Already thermal compliance 
codes have been adopted by 
most states. This means archi
tects, engineers and building 
owners must find ways to 
meet these requirements, 
and control the expense of 
escalating fuel costs. 

Computer modeling evaluates 
energy consumption 
By using proven energy 
analysis programs available 
through our CYBERNET® 
data services network, you 
can simulate the energy use 
for a new or existing building. 
You can calculate energy 
consumption, compare alter
natives, and compute invest
ment, operating costs or 
payback. You can determine 
compliance with local 
building or energy codes, 
and analyze the interaction 
between such variables as 
building components, occu
pancy and weather. 
Our energy analysis library is 
extensive. It consists of 
third generation computer 
programs which are fully 
supported by program authors 
and our own consultants. 

Customized solutions from 
Control Data's Professional 
Services 
But for unique requirements, 
our Professional Services 
consultants can tailor a 
solution. These specialists 



you cut energy costs. 
    

      

Control Data's own energy conservation 
program started in 1972. Since then, our 
total space increased by almost two-thirds. 
But our energy consumption per square 
toot decreased by more than one-third. 

have extensive backgrounds 
in heating, ventilation and air 
conditioning, as well as state-
of-the-art computer technology. 
Working with your energy 
managers, they can help you 
develop customized solutions 
for your energy problems. 

The latest advance in 
easy-to-use programs 
Even without extensive 
experience in computers or 
energy audits, you can use 
our new PLATO/BLAST 
program. It uses the highly 
interactive terminal of Control 
Data's PLATO® computer-
based education system to 
guide you through each step 
of the analysis with text, 
diagrams and graphics of the 
building zones being analyzed. 

Energy Auditing—taUored to 
fit homes as well as commercial 
buildings 
Since most homeowners lack 
the skills needed to weigh 
alternative conservation 
measures, we developed an 
easy-to-use residential audit. 
Available from participating 
utilities, or as a benefit from 

Three state-of-the-art technologies are represented in this installation of equipment atop 
the Circle T Girl Scout Center in Ft. Worth. The Lennox active solar/variable air volume 
HVAC system employing advanced electronic controls was simulated by programs 
developed for Lennox Industries by Control Data's Professional Sen/ices. 

employers, it profiles a home's 
overall energy efficiency and 
helps evaluate conservation 
alternatives. As with our 
commercial energy audits, 
the home energy audit iden
tifies various conservation 
measures, their costs, tax 
benefits and projected savings. 
Our solar energy "collector" 
is bringing light on this new 
technology 
With the extensive research 
into solar technology, we 

need to avoid costly duplica
tion of effort. That's why 
Control Data is building one 
of the world s largest solar 
data bases. Through our global 
data services networks, you 
can access data bases on solar 
energy, earth sheltered con
struction and other renewable 
energy resources. 

Knowledge. Services. Solutions. 
Ways that Control Data is 
helping people conserve energy 
and cut fuel costs. 

CONTRPL DATA 
CORPORATION 

Addressing society's major unmet needs 
Circle No. 374 on Reader Service Card 
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The Corbin Museum of Modem Art. 
Exhibit 1. 

Series 120 Closer. 

A c loser that comes c lose t o an 
art f o r m . St r ik ing, power fu l des ign. 
Corb in 's non-sized 120 Series Closer 
is a hard -work ing func t iona l master
p iece. From the same qua l i t y -minded 
cra f tsmen that c reated the ANSI 
Grade I rated 110 Series a l ready 
tested th rough 2.000.000 g rue l l i ng 
cycles. 

Come to Corb in s museum of 
funct iona l art for qua l i ty , state-of-
the-art c losers, locksets and ex i t 
devices. Contact a Corb in Distr ibu
tor , or wr i te us. 

Corbin quality 
reflects its people. 

 

HARDWARE GROUP 

EMHART 

225 Episcopal Road 
Berlin, CT 06037 
(203) 225-7411 

Circle No. 328 on Reader Ser\ ice Card I 
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What to took 
perfect flush 

Inside the Sloan Flush Valve, you 
find plenty of things that mean 
quality, reliability, and true water 
savings. And every thing is made to 
Sloan's uncompromising standards 
for precise tolerances. For example, 
the inside cover is precision-molded 
of the finest thermoplastic. It forms 
an upper chamber that eliminates 
the need for regulation. It also 
permits a uniform compression of 
the diaphragm for consistent, 
dependable delivery of water. 

The relief valve has a sliding 
gland made from a wear-resistant 
material, one that is non-corrosive 
and not subject to electrolysis. 
This sliding gland contributes 
to the non-hold-open feature 
which permits the flush valve to 
go through its complete flushing 
cycle and shut off automatically 
regardless of whether the handle 
is held down or released. This 
important water-saving feature has 
been a Sloan standard for years. 

28 

The handle assembly has a lip seal 
gasket which requires no periodic 
adjustment. It uses a nylon sleeve to 
eliminate metal-to-metal contact 
between the handle and socket. 



for in the 
valve. 

With BAK-CHEK on guard at all times, 
pressure losses—even to negative 

pressures—have no effect. When water 
pressure is restored, the flush valve is 

again ready for normal use. 

The adjustable tailpiece is engineered to 
compensate for roughing-in error and 

offers a leakproof connection designed so 
it cannot be accidentally disengaged. 

The segment diaphragm, the heart of 
the Sloan Flush Valve, is made of 

high-grade imported natural rubber 
with brass segments carefully molded 
into it to assure positive closure of the 

main seat. Sloan's 75 years of 
experience have proven that natural 
rubber, when immersed in water and 

subjected to flexing action, gives 
longer, better service. 

The guide is made of ABS 
engineered plastic and consists of 
the guide proper, a flow ring, and a 

refill head. The guide assembly, 
when used in combination with 

either of two relief valves, will satisfy 
any fixture requirement. 

Any wonder when people think of the perfect flush valve, 
they think of Sloan first? 

SLOAN VALVE COMPANY 
10500 Seymour Avenue, Franklin Park. IL 60131 
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BLIND AMBITION. 
How you design with Bali one-inch blinds 

depends, of course, entirely on your point of view. 
That's our point, though. It only depends on 

you. Because 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. 

1 lere. a little Blind Imagination helped estab
lish a very imaginative beachhead. An office built 
inside a geodesic dome structure, featuring trian
gular windows and custom cut Bali blinds. 

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

We've also added some new optional features 
to make vour finished jobs look better. One-
position cord lock, limited tilter and clutch tiller 
are all available. 

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

So, specify Ball. We'll help your ambition soar. 

BALI IS BLIND IMAGITSIAriON. 
Circle No. 372 on Reader Service Card 



BA News report 

Waiting 
for OPEC 

In the strongest bureaucratic whirlwind 
to hit the capital in years, the Reagan 
administration s budget proposals have 
sent Shockwaves through Washington 
and the rest of the country, leaving few 
interests untouched and some touched 
very profoundly indeed. Interests con
cerned with energy and buildings are no 
exceptions. 

B E P S 
The Department o f Energy's building 
energ\ performance standards pro
gram, which has become something of 
an industry unto itself, was postponed 
for implementation in last year's session 
of Congress and is now given no chance 
for additional funding under the 1982 
fiscal year budget. It seems destined for 
a quiet but sure demise by the end of the 
year. Many in industry and government 
have been uncomfortable with the regu
latory mantle that has cloaked the BEPS 
program f rom its inception, and even 
representative Richard Ottinger (D-
NY), a strong advocate of the program 
dur ing the Carter administration, now 
says he hopes it will be possible to rely 
on the forces of the marketplace and the 
solid technical foundation o f the BEPS 
program to bring about voluntary use of 
the DOE standards or their equivalents. 

Conservation programs 
In its quickest and perhaps most dis
couraging symbolic move, the Reagan 
administration has done away with the 
emergency building temperature regu
lations instituted by its predecessors, 
holding to its position that energy prices 
alone will provide an adequate incentive 
for building owners to keep thermostats 
at sensible levels. 

The residential conservation service 
and the energy audit program for 
schools and hospitals, called by former 
DOE deputy secretary Thomas Stelson 
"the most effective of Federal energy 
programs to date," may stand a better 
chance than other building conservation 
programs for funding , as the budget 
moves its way through Congress; but 
many programs will be sacked or mas
sively reduced. 

Solar demonstration programs 
With the government's intention to get 
oui o f the solar commercialization busi-

ness and leave the job to industry, the 
future of passive and active solar dem
onstration programs is gr im. While 
some officials in DOE believe that the 
building industry needs continued as
sistance to convert effectively to the use 
of renewable energy resources, other 
observers feel that energy-conserving 
techniques are ready for widespread 
application, and they predict a tremen
dous burst of activity unsaddled by bu
reaucratic paperwork. 

Fuel subsidies 
The administration's so-called free 
market approach to resolving the 
energy situation is not quite that. "How 
can conservation, solar energy, and e f f i 
ciency compete on proper terms," asks 
Roger Sant, former Ford administration 
energy official and now director of the 
Mellon Institute Energy Producti\itv 
Center, " i f nuclear plants and synthetic 
fuels are going to continue to receive 
tremendous subsidies?" Energy secre
tary James Edwards, dubbed the 
"atomic dentist" by his detractors, ar
gues that the subsidies are equivalent 
for nuclear and renewable energy sys
tems, i f tax credits and other Federal in
centives are taken into account. 

The future of D O E 
By all appearances, DOE is being 
treated by the Reagan administration as 
a department headed for obscurity, i f 
not extinction. Edwards sees its major 
function as long-term research. DOE is 
slated for a personnel reduction of at 
least 15 percent, and many observers be
lieve that James Watt's Department o f 

the Interior will assume an increasing 
number of energy responsibilities. 

Prognosis 
All these signs point to an abrupt halt to 
the Federal energy conservation/solar 
technology bandwagon, with ripple ef
fects to be felt across the nation. Still, 
free market forces or not, preliminary 
statistics for 1980 and early 1981 
suggest that somehow energy users are 
getting a message. DOE reports that 
overall energy consumption was down 4 
percent in 1980 compared with 1979, 
with oil imports down 20 percent. In the 
first months of 1981, oil imports were 30 
percent lower than for the same period 
a year earlier. 

But Henry "Scoop" Jackson (D-Wa), 
speaking before a national energy con
ference in Tennessee last month, said: 
"Even i f we do everything talked about 
in the way of new production and 
conservation—wind, biomass, fusion, 
fission, offshore dr i l l ing, solar—bv the 
year 2000, the U.S. will still have to run 
just to walk with regard to its domestic 
energy needs." This makes foreign pol
icy, he said, the most important energy 
issue for the decade ahead. 

Indeed, in the Washington world of 
contracting and consulting, many will 
likely move f rom "energy systems" to 
"defense systems" (whence many came 
nearly a decade ago), following the 
movement of Federal budget dollars. 
But for those whose commitments run 
deeper and whose livelihoods are not so 
directly tied to government spending 
patterns, the test will have a different 
character. 

For architects, contractors, and their 
clients, it will involve a winnowing of 
energ)-conserving design concepts to 
retain those that have met the test of 
marketability. In 1976, a Massachusetts 
builder of solar collectors f o r domestic 
hot water systems was asked what his 
company was doing to improve its posi
tion in the marketplace. "Waiting for 
OPEC," was his simple reply. With de
control o f domestic oil upon us and the 
specter o f gas decontrol not far behind, 
it would seem that the wait is over. 
[Thomas Vonier] 

Thomas Vonier is an architect, president of 
Thomas Vonier Associates, Inc., Washington, 
DC. He is a member of the AIA National 
Energy Committee, and follows technical and 
policy dei'elopments that influence the build
ing industry. I 
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News report continued f r o m page 31 

Report f rom Switzerland 

Heer-Pirinen house (above). 

Heavenly views, 
earthly heat 
\\ hen Anja Heer Pirinen, Finnish-born 
Swiss-trained archiieci. planned her 
l;nnil\ s liouse li igli on a slope between 
Basel and Zurich—complete with an in
door heated swimming pool and a large 
sauna with magniHcent mountain views 
—she had several goals in mind. She 
wanted to create an Alpine image with 
peaked forms expressed both inside and 
out, achieving the contrast of soaring 
heights and intimate spaces while meet
ing stringent local building height regu
lations. She al.so wished to de\ elop a re
pel i i i \e \ei flexible building detail sys-
K- in . .And she plainied to incorporate a 
solar heating system appropriate to a 
cold climate. 

The 2500-sq-ft house built in 1977 
has several costly items: the pool and 
sauna: many small, double-glazed win
dows; and pine wood imported f rom 
Finland for large structural members 
and for paneling. Still, by keeping de
tails simple and wood finishes rough, 
the building costs were 10 percent lower 
than the average in the neighborhood. 

Mrs. Heer-Pirinen rejected the more 
con\entional glass solar roof panels be
cause of their dependence on tempera
tures higher than those prevalent in the 

PLENAR's Laboratory^ (above). 

area. Instead she turned to a system 
which, while collecting some heat on the 
south-facing roofs (in a water and anti
freeze mixture circulating through 3500 
It of half-inch diameter polyethylene 
tubes), also collects natural heat in simi
lar tubes buried four feet below the 
ground, distributed in a 3000-sq-ft area 
in f ront o f the house. The basement 
heat pump uses pressurized Freon to 
transfer the heat of the collectors" liquid 
to I he w ater circulation system, and elec
tronic .steering controls regulate the 
process. When the pump has sufficient 
heat and the temperature in the roof 
collector is more than 12 F hotter than 
that in the earth, the earth collector 
serves as a reservoir for the roof's heat. 
The iiaditional backup heating system 
has never been needed. 

The house has 4 in . o f glass wool in
sulation under its corrugated asbestos 
roof and behind its wood-clad walls, 
whose dark-stained color allows heat to 

PLENAR's housing retrofit (above). 

collect on sunny days. I n 1979, heating 
costs (electricity to r u n the heat puinp 
and circulate the water) were under half 
those estimated for an oil-fueled system, 
and oil prices are rising rapidly. 

Still, there are flaws that the architect 
plans to correct. She will add a green
house to provide an insulating buf fe r 
zone along the large living room win
dows. She will add more insulation. And 
she seeks a more extensive heat reser
voir method (possibly using the pool), 
since the present system cannot wait to 
take advantage of nighttime electricity 
rates, 60 percent lower than daytime 
prices. She also has energ) experiments 
in mind for future projects: to employ a 
central wood-f^urning heater within a 
double-walled brick chamber, as in i i a-
ditional rural buildings in Finland; and 
to recycle heat f r o m household wastes. 

PLENAR: far-reaching 
commitment to energy 
Plenar (planning/energy/architeciure) is 
a loose association of several independ
ent architects who gather in Zurich to 
plan energy strategies, develop studies, 
and design and build energy-saving 
projects. Since 1972, its size has grown 
and its experience broadened. Its mem
bers in\estigate possibilities at every 
scale: f rom nationwide resource dis
tribution strategies to the development 
of a superinsulated window, they leave 
no energy stone unturned. 

Al l energy-producing fuels in Switzer
land must be imported, and Plenar feels 
that the distribution of traditional 
sources—predominantly oil , but also gas 
and coal—can be optimized; nuclear so-
ludons may be avoided. It has re
searched the recycling o f waste heat on a 
national level. It has set up regional pilot 
projects, fo r example near Zurich, to 
dehne the ecological balance and to con
serve energy by improving its distribu
tion and its production technology. 
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PLENAR's Turtle housing (above). 

Plenar also looks f o r methods to moti
vate individuals to save energy. Mis
t rustful of the efficacy of laws that must 
be enforced, it seeks hard-nosed mar
ket-wise solutions. 

Switzerland's extensive building stock 
is old but extremely durable, and Plenar 
looks for ways to retrofit the rather 
inflexible stone and brick structures to 
make them more energy efficient. 

Its architectural projects do not rely 
on formal gymnastics to draw attention 
to their energy-saving nature. Those i l 
lustrated below—a retrofi t develop
ment, a partial retrofit , and a new hous
ing group—are all low-keyed. 

Laboratory building in Zurich 
The working drawings were already 
complete when Plenar members Peter 
Steiger and Hans Hauri were enlisted to 
improve the energy-consuming strategy 
of this 2500-sq-ft building, which was to 
be constructed, despite its heat-gen
erating function, without air condition
ing. They had \ V2 f t o f fagade depth to 
work with, and they devised a corru
gated surface that maximizes light on 
the north side and provides shade on 
the south, with double-glazed tinted in
sulating windows, and sun louvers 
where necessary. 

Above-grade rooms are naturally ven
tilated, except for hoods at individual 
lab stations. The cooling o f the building 
depends upon the configuration of the 
exterior walls, which reduces the action 
of the sun on the considerable internal 
thermal mass in summer months. At a 
later stage, water pipes that run through 
the building will be hooked onto a 
waste-water heat recovery heat pump, 
whose function will be extended to cool 
the laboratories. Heating is achieved by 
under-window radiators with sophisti
cated controls, connected to the central 
university heating plant, and water is 
heated in a basement boiler, in part by 
the central oil-fired plant and in part by 
solar collectors on the laboratory roof. 

Plenar has monitored the energy e f f i 
ciency o f the building since its comple
tion in 1978 and has found the facades 
operating as expected. 

Housing retrofit in Zurich 
In 1908, the City o f Zurich commis
sioned a prominent architect to design 
housing to upgrade the Limmatstrasse 
area, a central but decay-prone neigh
borhood behind Zurich's main railway 
station. I n the 1970s, the process was 
repeated, as 250 of these units (slated 
for demolition in the 1960s) were re
habilitated to spark the revival of the 
area. 

Architects Bolliger Honger Dubach 8c 
Hert ig Hert ig Schoch designed the con
version, which was completed in 1979. 
Plenar's Conrad U . Brunner directed 
the energy planning in a process which 
was as much social, in its involvement o f 
community input, as technological. 

The apartments, in 25 row houses 
built around attractive courts, were 
treated in various ways. A l l of them 
were provided with bathrooms; their 
shuttered windows were triple glazed; 
they were insulated; staircases were 
brought up to fire code standards; and 
they were centrally heated. 

Three of the 25 houses, "super-
energy houses," were treated as energy 
experiments. They have low-temper
ature roof solar panels energizing a heat 
pump that incorporates heat recovery. 
This heating system is backed up by a 
gas-fired one. The most dramatic fea
tures are individual home computers, by 
which the residents can monitor the 
temperature in each room, thereby op
timizing energy use and minimizing ex
penditure. Brunner claims that the con
soles are easily affordable. Operating 
costs are negligible. 

Tenants in the experimental units 
were carefully selected, but otherwisf 
resident relocation was minimal. 

Turtle houses near Zurich 
These three houses (two grouped to
gether and one apart) are known affec
tionately in the area as the "turtles"; 
hard shells, min imum surfaces. They 
also resemble traditional Swiss farm
houses, and this was Plenar architect 
Conrad Brunner's intention. The stuc
coed brick cavity wall and the tiled roof 
are more energy-wise than the "mod
ern" Swiss houses of the past 20 years; 
the 36-degree roof slope is ideal for 
shedding snow and absorbing winter 
sun rays. 

Solar heat is collected at the relatively 
low Swiss temperatures in tubes running 
under the roof tiles and under the 
south-facing ground in f ron t of the 
building. A wood oven also provides 
heat. Heat is circulated through the 
houses, not by convection, but by radia
tion: hot water tubes pass through the 
hollow tile floor slabs, so that the surface 
temperature is warmer than the air. 
With this system, an air temperature of 
66 F feels 5 degrees warmer i f the 
humidity is quite high, claims Brunner, 
who lives in one o f the houses. 

Buf fe r zones are located on the north 
side, in the basement, and beneath the 
roof to moderate the extremes of tem
perature. A l l windows are triple glazed, 
and major windows face south. 
[Susan Doubilet] 

Breuer wins 
A I A Education Award 
Marcel Lajos Breuer, FA I A, a former 
master at the Bauhaus and associate 
professor at the Harvard Graduate 
School o f Design, was selected by the 
American Institute of Architects and the 
Association of Collegiate Schools of Ar
chitecture to receive their sixth annual 
Award for Excellence in .Architectural 
Education. The award was presented on 
March 24, dur ing the ACSA annual 
meeting in Monterey, Ca. 

Born in 1902 in Hungary and edu
cated at the Bauhaus, Breuer was a 
partner in Walter Gropius's firm in 
Cambridge. Ma, f rom 1937, and opened 
his own office in New York in 1946. As 
an associate professor at Harvard, he 
taught I . M . Pei, John M . Johansen, Paul 
Rudolph, and Philip Johnson, among 
very many others. 

Breuer received the A I A ' s Gold 
Medal in 1968, and the French 
Academic d'Architecture's gold medal 
in 1978. He was presented with A I A 
Honor Awards for the Whitney Mu
seum, New York; the Koerfer House in 
Lago Maggiore, Switzerland; and the St. 
Francis de Salles Church in Muskegon, 
M i . He won the New York Chapter/ 
AIA 's .Medal of Honor in 1965. 

Other American and European works 
include the St. John's Benedictine 
Abbey at St. John's University, Col-
legeville. Mn; UNESCO headquarters, 
Paris; U.S. Department of Housing and 
Urban Development building, Washing
ton, DC; and the U.S. Embassy, The 
Hague. 

Marcel Breuer has made outstanding 
contributions in architecture and in 
furn i ture design, but the role he has 
played in architectural education is also 
monumental, and the present award 
recognizes this. 
[News report continued on page 36] 
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M LIGHT IS ENERGY, 
(M, MORE THAN EVER, HOLOPHANE 

Nowadays, it seems that 
everyone is talking about 
things like energy 
efficiency and planned 
environments. 

We at Holophane are 
pleased to see this develop
ment. In fact, we think it's 
long overdue. Because 
we've been designing lumi-
naires and entire l ighting 
systems with those points 
in mind for years. 

Our phi losophy has always 
been that the key to effi
cient and effective l ighting 
\sprecise conf ro /—put t ing 
the light exactly where it's 
needed; keeping it away 
from areas where it is 
wasted or unwanted. 

PIONEERS IN PRISMATIC 
LIGHT CONTROL 
To achieve this end, 
we've led the way in 
developing optical tech
nology that shapes light 
distr ibution patterns with 
precise control . Prismatic 
refractors of glass and 
plastic. Reflectors of care
fully defined curvatures 
and f inish. 

The payoff is greater 
energy efficiency, and a 
better work or play envi
ronment. To put it simply, 
Holophane luminaires work 
better because they're 
designed and built better. 

Holophane Refractive Grid'" 
injection-molded acrylic 

lenses for fluorescent 
lighting use a precise array 
of hemispherical elements 

to eliminate glare (high-
angle brightness) and to 

direct light to where it 
is most needed. 



IN ITS PUREST FORM. 
LETS YOU USE IT EFFICIENTLY. 

Holophane Outdoor Light
ing Fixtures combine 
energy efficiency with 
architectural appeal. Our 
Caribe Series offers a wide 
choice of styles and precise 
light distribution patterns. 

Holophane Interior 
Lighting Systems combine 
three functions to let you 
design an energy-efficient 
interior environment where 
light, acoustics and 
conditioned air are all 
precisely controlled. 

Over the long haul, 
Holophane l ighting fixtures 
more than pay for them
selves—because they last 
longer, require less mainte
nance, and reduce energy 
usage. 

And just as important, they 
offer superior design from 
an aesthetic standpoint as 
wel l ; Holophane "fixtures 
add that final touch of 
class to any environment. 

For the full story, contact 
your Holophane l ighting 
representative. Or send for 
our free information 
package. 

Johns-Manvil le, 
Holophane Division. 
P.O. Box 5108, 
Denver. CO 80217. 
Phone (303) 979-1000. 
Jim Burke. 

••HOLOPHANE. 
LEADER IN 

UGHT CONTROL.* 

Johns-Manville 
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Puerto Rico Postal Service facility. 

Solar air conditioning 
shapes island post office 

The ideal angle for collection of solar 
energy dur ing the warmest months 
in Puerto Rico has determined the 
geometry of this post of fice in Guayama, 
designed by architect Jorge Del Rio. 
Designated as an experimental facility 
b\ the I'.S. Postal Service (see also pp. 
122-125), this small structure was in
tended to demonstrate a solar air-
conditioning application. 

Given the nearly overhead position of 
the sun at the latitude of Guayama 
(about 18 degrees north), the collectors 
and the roof that supports them have 
been angled at 6'/2 degrees f r o m the 
horizontal, producing an acutely angu
lar roof f o rm . Projecting to fo rm protec
tive overhangs on three sides, the roof 
floats above the simple rectangular vol
ume required by the client's program. 
Walls and roof of the concrete and steel 
structure are heavily insulated, windows 
kept to a minimum, and all exterior sur
faces except the collectors themselves 
painted white to minimize heat gain. 

Ai r conditioning is provided by an ab
sorption chiller, using hot water f rom 
the collectors. Mechanical equipment is 
separated into two areas: the more 
sophisticated equipment in an indoor 
mechanical room; the cooling tower, the 
huge hot water storage tank, and the 
electrical substation are frankly exposed 
outside it, connected by reflective insu
lated pipes and tubes. 

Completed in mid-1980, the project 
was a winner in the 1980 honor awards 
program of the Puerto Rico Chapter, 
A I A . The j u ry cited its simple, austere 
response to a technically innovative 
program and a strict budget. 

Fantasy 
In Architecture 
"Making Dreams Come True: Design in 
Aid of Fantasy," was the title of this 
year's conference sponsored by the San 
Francisco Center for Architecture and 
Urban Studies and held in San Fran
cisco, Feb. 4-7. The intent o f the con
ference was to reverse the usual pattern 
of exploring ways in which fantasy en-

ri( hes design and, instead, to inquire 
how deliberate design processes may 
serve the cause of fantasy. 

Most o f the papers pre.sented dealt 
with pop architecture, suggesting that 
architects generally do not consider fan
tasy a valid goal of design. In part this 
attitude reflects that of establishment 
clients who want their buildings to exist 
in the real world—whatever that is—and 
in part it recognizes the associadon o f 
fantasy with leisure as epitomized in re
sort and theme park design. Wa>ne 
Attoe, conference organizer, demon
strated the latter in his introductor\ 
paper, "Motives for Treating Towns as 
Toys." 

The projection of the realm of fantasy 
into everyday life was discussed by Mary 
Ellen Young and Robert Beckley of the 
University o f Wisconsin in talks titled 
"Buildings in Popular Fiction" and 
"Mobile Dreams." The problem of in
corporating fantasy into home settings 
was taken up by Elizabeth C. Romley, 
SUNY-Buffa lo , in "Modernizing," and 
in "Dunroamin: Suburban Fantasies" by 
Paul Oliver, Oxfo rd Polytechnic. Anne 
Schubert's "Humor in Architecture" 
and Dennis Mann's "Quality in Pop Ar
chitectural Dreams" probed the process 
of promoting fantasy through design. 

Wit in buildings is complicated by 
quesdons of interpretation. Is it wit . . . 
or is it kitsch? A n d who cares? Reyner 
Banhain cares and said so, in a paper 
that showed fantasy to be an element 
generated by a highly rational process. 
This process, he said, flnds its most re
fined expression in structures that 
employ high tech to produce, for in
stance, weightless transparency or fan
tastic scale; Post-Modern efforts, on the 
other hand, are "quotations glued to
gether in the service of fancy, not fan
tasy." 

Two practidoners, Charles Moore 
and Ricardo Legorreta, take the creation 
of fantasy very seriously and have work 
to prove it. They provided the most 
convincing evidence that fantasy is 
worth doing; unfortunately, they did 
not make clear how to do it well. 

Fantasy is capable of pervading our 
\ K w of the world so thoroughly that we 
no longer recognize it as such, according 
to talks by historians Sally Woodbridge 
[News report continued on page 38] 

SYSTEM. 
INC. dr/vTI 

Cost-effective 
answer for a 

fast-track project. 
The California Farm Bureau 

Headquarters (facing page) 
employed the Dryvit System on 
exposed exterior w/alls. 

The System was field applied on 
exterior grade gyp. sheathing 
attached to steel studs. 

Compared with conventional 
construction modes, Outsulotion 
comes in at lower cost to begin 
with. And because of its speed in 
erecton, overhead costs are also 
cut. 

Look for Dryvit in the General 
Building File of Sweets Catalog 
under Section 7.13/Dr. 

Wall section detail below: 

— < 

1 ^ 

1. Dryvit Insulation 
Board: expanded 
polystyrene with 
optimum insulat
ing characteristics. 
Board sizes, thick
nesses and shapes 
are available as 
reauired by design. 

2. Dryvit Rolntorcing 
Mesii: specially woven and 
treated fiberglass fabric is 
embedded in the Primus coating 
to prevent surface crocking 

3. Dryvit Primus /Adhesive: Dryvifs 
unique plaster material mixed with 
Type 1 Portland Cement is used to 
adhere Dryvit Insulation Board to the 
approved substrate it is also used to 
embed Dryvit Reinforcing Mesh on 
the face of the board 

4. Dryvit Quarzputz" Finish: one of four 
finishes available This synthetic plas
ter material has high bond strength, 
integral color and on applied texture 
that provides a weather-proof joint-
less exterior surface. 

5. V." Exterior Gyp. Sheathing 
6. 4 " Steel Studs 9 12" O.C. 

DRYVIT SYSTEM, INC. 
420 Lincoln Avenue. Warwick. RI 02888 
(401) 463-7150 
Plant Locations: 
Warwick. RI; Tulsa. OK; Columbus, GA 



 
Energy Conseivation Aivard* winner 
uses 74% less energy thanks to 
imaginoNon and Oulsulalion". 

•1979 Energy Consefvotion Awards sponsored by Owens-Corning Fiberglas.® ARCHITECTS: Pflueger Architects 

  

For the award - winning headquarters of 
the California Farm Bureau, both the engi
neers and the architects took advantage of 
several natural and mechanical energy-
conserving systems. 

Air-conditioning is helped along by a 
passive evaporative-cooling and storage sys
tem. Domestic hot water and heating needs 
gain from a solar collection system aug
mented by the rejected heat produced by 
data-processing functions. 

Earth berms, north facing skylights, 
window overhangs and a ventilation system 
under the building all play their parts in this 
energy-efficient design which uses 74% less 
heating and cooling energy than a com
parable conventional structure. 

And our own Dryvit Outsulation was the 
choice for construction of exposed exterior 
walls. This massive exterior insulation and fin
ish system seals thermal bridges and mini
mizes thermal shock for optimum energy 
efficiency. 

At the same time, it provides a beautiful 

permanent finish in a variety of colors and 
textures. A finish that resists cracks and stain
ing unlike conventional stuccos. 

We're not surprised that this 
imaginatively-designed, energy-efficient 
building won its award. Saving energy with 
beautiful results is what Outsulation is all 
about. Thousands of commercial, industrial 
and domestic buildings are witness to its 
success. 

Let us prove how Outsulation can work 
for you. Call or write, stating your application: 
new construction or retrofit. 

D r y v i t S y s t e m , I n c . 
420 Lincoln Ave., Warwick, Rl 02888 (401) 463-7150 • Plant Locations: Warwick, Rl; Tulsa, OK; Columbus, GA 37 
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and J.B. Jackson. A n d Thomas Beeby's 
paper on F.L. Wright and the "Imagery 
of Taliesin" revealed sources o f fantasy 
in design. 

The 14 papers delivered in afternoon 
and evening sessions were interspersed 
with discussion periods moderated by 
Attoe and Donlyn Lyndon. A sym
posium on theory and appHcations of 
design and fantasy involved Jean-Paul 
Bourdier, Oklahoma University; Fran
ces Downing, SUNY-Buffa lo ; Jusuck 
Koh, University of Georgia: Lawrence 
Speck, University o f Texas; Peter 
Schneider, Louisiana Tech; and Eleanor 
Weinel, Pittsburgh. The conference 
closed with a masterful "Critique of 
the Conference Proceedings," by Juan 
Pablo Bonta, L'niversity of Maryland. 

For Attoe, who teaches part time at 
the University of Wisconsin, Milwaukee, 
this was the fifth in a series o f confer
ences on provocative subjects. The 
pace-setting nature of the conferences 
—on criticism in architecture, on bor
rowings and lendings (architectural and 
otherwise)—as well as their small size 
(up to 100 participants), and their 
generous discussion periods, has pro
duced successful events. Confident of 
the fu ture , Attoe has projected another 
conference for February 1982 . . . this 
time, on "Taste." [Sally Woodbridge] 

Houses for Sale, 
German style 
The Karlsruhe faction is one of the most 
active among present-day groups o f the 
German Werkbund, the union o f ar
chitects, craftsmen, and philosophers 
which was founded in 1907 (and spon
sored, among many other projects, the 
1927 Weissenhof Housing Exhibit in 
Stuttgart). I n 1979 its members devised 
a plan to develop an inner-city plot of 
land, with 12 architects working indi
vidually yet in coordination to produce 
12 marketable townhouses. 

Karlsruhe, the model town with a 
fan-shaped plan radiating f rom an 
18th-century Classical "French" castle, 
was bombarded dur ing World War I I 
and fur ther ravaged, just beyond its 
core, by urban renewal fever in the fol 
lowing years. Luckily, the city is lavish
ing care on the replacements, h i r ing 
sensitive architects, and in the case 
of the Werkbund project, cooperating 
fully. 

The city agreed to provide the 
Werkbund architects with a piece of 
land in a residential inner-city neigh
borhood developed in the early 1900s. 
Af te r the designs were prepared, the 
citv publicized them. They are now 
being offered for sale (2000-2500-sq-ft 

 

• • • 
• • • • • • 

• • • 
• • • 
• • • 
• • • 

townhouses on 1500-2500-sq-ft lots) for 
400,000 Marks each, a reasonable price 
by German standards. As each is sold, it 
will be built. The publicity brochures 
were distributed in January, and three 
were bought immediately. 

The Werkbund experiment was based 
on several premises. The architects felt 
that a more interesting series of houses 
would result f r o m the separate but 
coordinated input of 12 designers (or 
design groups), rather than the pro
posal of a single one. They wanted to 
work together not in competition, but to 
learn f r o m one another. 

The group laid out guidelines for size, 
height, and formal configuration— 
organization o f the entry, relationship 
to symmetry, roof line, roof fo rm, and 
roof openings. Each member then de
signed two or three alternatives, for a 
corner lot, an intermediate lot, and an 
end position. The group assembled to 
select the optimum combination, and 
each architect went on to develop his or 
her own design. 

Some of the townhouses are excellent. 
Christoph Sattler (who designed one o f 
the finest new housing projects in 
Karlsruhe's Old Town) has produced a 
very controlled house with a tight ar
rangement of industrial windows. Heinz 
Mohl (P/A, Sept. 1980), who is currently 
building a bank headquarters on the 
most sensitive site in Karlsruhe—the 
inner circle facing the castle—and who 
recently won the commission for an ad
dition to the Ar t Museum, has designed 
a clever and intricate vaulted stair-
house. Georg Kasimir and Gerd Gass-
mann have designed an amusing 
corner-lot house. A n d Vladimir Nikolic 
(see p. 150) proposes a passive energy 
house for the end lot. 

One interesting outcome of the proc
ess is the proof that even the weakest 
designs need not weaken the totality. 
Group suggestions improved every de
sign, and while some are kitsch and 
some are awkward, their subordination 
to a few sensible guidelines makes them 
all decent neighbors. [Susan Doubilet] 
[News report continued on page 42] 

Mohl's staircase house (top). Nikolic s 
energy-wise house (above). Three views of en
semble (below). 
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National Federation ot High School Associations Headquarters. Kansas City. MO.. Architecl: Kiene & Bradley Partnership. Topeka, KS.. /nsta//at<on. Kaw Rooting & Sheet Metal, Inc., Kansas City, KS 

f a c t o r y - f o r m e d r o o f i n g systems 

P r e W e a t h e r e d M i l l - F i n i s h 

MICROZINC 70 & MICROZINC 80 
You'll never encounter call-back problems with Microzinc 70 

or Microzinc 80 roofing systems. Install them and forget them. 
And that includes coping, flashing, fascia and mansards! 

Specify either pre-weathered Microzinc 70 or mill-finish Micro
zinc 80 which weathers on-the-job to the same beautiful back-
to-nature gray patina so widely acclaimed today. Microzinc 
products are even better known for their maintenance-free qual
ities—no leaks, no run-off stains and no rotted materials. 

Whether you select Batten-seam or AUTO-LOCK™ Standing-
seam (automatic seaming at 14 feet per minute), our LOK™ roof
ing systems are custom engineered, factory made and delivered 
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. 

For further information, write or call Ed Pejsa at 615/639-8111. 

Ball is a registered trademark of the Ball Corporation. © Ball Corporation, 1981. 

M e t a l 
& C h e m i c a l 
D i v i s i o n 

Greenevilie, Tennessee 37743 615/639-8111 
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Some windows 
say "horizontal." 

These are the slim-
slat Riviera^-Blinds 
by Levolor that rev
olutionized the look 
of today's windows, 

maximuin effect 
with minimal clutter 

Only Levolor has 
over 200 colors to 

choose from, 
including brilliant 
metallics and the 
new Cryotherm 
energy-efficient 

finishes. 

G i v e y o u r 

Some windows say "vertical." 
Levolor Vertical Blinds are vertical 
blinds perfected. The especially designed 
working mechanism is completely concealed, 

operates flawlessly In hundreds of 
colors in silky-finish aluminum, metallics, 
fabrics, and exclusive new prints. 

Now available through Levolor, 
the ultimate in spiral and circular 
stairs. Custom built to your 
specifications for residential, 
commercial or industrial use. 
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worid a Levolor lift. 
Here are blinds that work with 
ceilings that work with stairs. 
Color coordinated to create beau
tiful design possibilities. And 
nobody gives you more of a color 
choice than Levolor for environ
ments to excite the eye and stimu
late the spirit. 
Along with aesthetic excellence, 
Levolor stands for quality that has 

a beauty of its own. Quality that 
extends to the tiniest working part. 
So that everything you plan can 
be depended on, can be totally 
ti:'usted. Today that becomes more 
important than ever 
For more information on any of 
these products, please write to: 
Levolor Lorentzen, Inc., 1280 Wall St.West, 
Lyndhurst, New Jersey 07071 

 

Ceilings by Levolor. 
Ten different ceiling 

systems, in 100 
Levolor colors and 
mirror-finish metal

lics which can be 
matched to Levolor 

blinds. Excellent 
sound control. For 

new installations or 
creative renovation, 
they are absolutely 
tops m looks, qual

ity versatility and 
easy maintenance. 

LEVOLOR 
Made better. Looks better. 
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News report coniiiuicd Iroin pa^c 

Calendar 
Exhibitions 
Through Apr. 22. Kxliibiiion ol wa-
tercolors by members ot the A I A . The 
Octagon, Wa.shingion. DC. 
Through Apr. 23. Architectural D i a l 
ings f rom the Cincinnati Historical Soci
ety. Gallery at the Old Post Of fice, Day-
ion. Oh. 
Through Apr. 26. Expressionism: A 
German Intui t ion, 1905-1920. San 
Francisco Museum of Modern Ar t . 
Through Apr. 26. Function: CoiiK iii 
porarv Viewpoints. The Fawick Galk i \ , 
Baldwin Wallace College, Berea, Oh. 
Through May 2. Buckminster Fiiilcr 
—A Retrospective F.xhibition. Getler/ 
Pall, 50 W. 57 St., New York. 
Through May 2. Roiiialdo (amgola 

piojects; Scott Burton furni ture . .Max 
Proiclch Gallery, New Wn k. 
Through May 10. liiuosative Furniture 
including pieces by Thonet, Belter, 
Fames, Josef H o f f m a n , and Frank 
Llovd W i i ^ h i . ('.f)()i)er-Hewitt Museum. 
New k. 
Through May 24. John Henry Belter 
and the Roccx:o Revival, an exhibition ot" 
ornately laminated Victorian pieces. 
(Cooper-Hewitt Museiun, New \o\ k. 
Through May 31. Archiuu i u i c in 
(.oiuext—360 Michigan Avenue. Cor
ridor Gallery, The Art Institute of 
Chicago. 
Through June 7. Collaboration: .Arnsis 
and Architects. New York Historical So
ciety, New York. 
Through June 28. Solar Age Architec
ture. Natural Sciences Special Gallery, 
Oakland Museum, Oakland, Ca. Con
tact (415) 273-3005. 

Water coolers are only a small part of your total 
energy-cutting challenge. But we've proved our new 
generation designs can save thousands of dollars in 
life cycle costs. Because we cut energy usage and 
proved it with comparative research.* 
Talk comparative energy costs with your 
Halsey Taylor representative or write to the 
Energy Department, Halsey Taylor, Route 75, 
Freeport, IL 61032. 
it's a witste of energy specifying cuty thing but... 

'HaJLAQjjTauuQxyv 

'Comparative 
research available 
upon request 
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Through July 31. P.B. Wight: Architect, 
Contractor, and Critic, 1838-1925. 
Burnham Gallery o f Architecture, The 
-Art Institiue of Chicago. 
Apr. 12-May 31. Late Entries to the 
Chicago Tribune Tower Competition. 
Walker Art Center, Minneapolis, Mn. 
Apr. 28-May 21. Alvar Aalto—photo
graphs ot major designs. Gallerv at the 
Old Post Office, Dayton, Oh. 
May 15-June 28. Architect's Furniture. 
Havden Gallerv and Hayden Corridor 
Gallery, M I T , Cambridge, Ma. 

Competitions 
Apr. 28. Registration deadline tor Ea-
gleridge resort community national de
sign competition. Spon.sored by Cal-
it inico C.oloracio. Inc. Contact the A I A 
Research Corp., 1735 New York A v e . 
NW, Washington, DC 20006 (202) 
626-7500. 
Apr. 30. Submission deadline, Women 
in Design International Competition. 
W I D International, 530 Howard St., 
San Francisco, Ca 94105. 
May 1. Submission deadline for Cali-
lornia Affordable Housing Competi
tion. Contact Calitbrnia Affordable 
Housing Competition, Ottlce of Ap
propriate Technology, 1530 Tenth St., 
Sacramento, Ca 95814. 
May 19. Submission deadline tor niiSK.N 
+ ENERGY student competition. The As
sociation of Collegiate Schools of Archi
tecture, 1735 New York Ave. NW, 
Washington, DC 20006. 
May 22. Application deadline for Build
ing Value into Housing Grant Program. 
H U D , 451 Seventh St., SW, Washing
ton, DC 20410. 
May 29. Entry deadline tor Arizona 
Passive Solar Design Competition. A r i 
zona A I A , 1121 N . 2nd St., Phoenix, Az 
85004. 
June 12. .Application deadline for Red 
Cedar Shingle &: Handsplit Shake 
Bureau/A IA Awards Program. Contact 
the Bureau at 515 116 Ave., NE, Belle-
view, Wa 98004 (206) 453-1323. 

Conferences, seminars 
Apr. 10-11. Preservation Alumni an
nual convocation, Columbia University. 
Open to public. Write: Preservation 
Alumni , Fayerweather Hall , Columbia 
University, New York 10027. 
April 23-24. Passive Solar Workshop, 
Denver, Co. Contact Passive Solar As
sociates, P.O. Box 6023, Santa Fe, N M 
87501. 
Apr. 23-25. Energy 81. School of Archi
tecture and Urban Planning, Engle-
mann Hall . University o f Wisconsin-
.Milwaukee campus. 
Apr. 24-25. The Design and Analysis o f 
Earth Integrated/Solar Buildings sem
inar. Arl ington, T x . Contact: Judy 
Proppe, Architectural Extension, Okla
homa State Universitv, 1 15 Architecture 
Building, Stillwater, Ok 74078. 
Apr. 27-29. Introduction to Plastics 
Seminar. Valley Forge Hi l ton/King o f 
Prussia. Philadelphia, Pa. Contact (617) 
749-1003. 
May 14-15. Design for Moving People 
conference. Biltmore Hotel, New York. 
{News report continued on page 46] 
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End of an era 
in client billing. 

Keeping track of client phone charges by manual logging is 
notoriously ineffective. In fact, industry estimates show that the average 
architectural or engineering firm absorbs 10 to 15 percent of those charges— 
simply through doubts about their proper allocations. There's another loss, too 
—of professional and clerical time spent in the month's-end allocation process. 

Now the Bell System can provide electronic-age assistance for this 
chore, with precision and speed that pays off every month. You 11 save time, be 
certain of collecting a far higher percentage of billable phone charges, and look 
more professional doing it. 

A variety of Bell products and services can be applied, depending 
on the scale and complexity of your firm's needs. The answer could be as simple 
as having one line dedicated to long distance. Or you might need a system that 
automatically records and allocates charges. 

Your Bell System Account Executive can analyze your operations, 
and bring you a new, more profitable era in client billing. It makes very good 
sense to put our knowledge of advanced communications to work for your 
business. 

The knowledge business 

@ 
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Your single source for manufacture, installation and service of automated building: controls for managing energy, firesafety, 
security and maintenance. Systems can be purchased, leased or time-shared. ' Johnson Controls. Inc. 1981 



t o t a l c o n t r o l a t S t a t e F u n d . 
What's the history of this project? 
Well, it's a 17-story, 460,000 square foot office 
building. We—Donald Bentley and As.sociates — 
were the mechanical and electrical consulting 
engineers. Planning began in late 1973, construction 
in 75. The basic building was occupied in 77 with 
almost half the floors st i l l to be finished to suit 
incoming tenants. I t was a fast-track project, so 
we recommended a Johnson Controls JC/80 
computerized automation system. 

Why did you recommend Johnson Controls? 
They were low-bidder to begin wi th . Also, with 
fast-tracking and phased occupancy, we needed all the 
f lexibi l i ty we could get. On a job like this you can't 
afford to get boxed in. As i t goes along you've got to be 
able to modify, add or delete systems and equipment. 
The JC/80 system and the Johnson Controls people 
take all this in stride. When it comes to building 
controls, they're the experts. 

How about energy savings? 
Energy wasn't a serious problem when we began to 
design this building in '73. By the time i t was occupied, 
it was a major problem. Here's where the JC/80 system 
really paid o f f Without any change in the basic building 
or equipment, the JC/80 cut energy use during the 
heating season by 50%! State Fund even won an energy 
conservation award from the u t i l i ty company. 

You got total control with Johnson Controls? 
Yes. HVAC, both electronic and pneumatic. Energy 
conservation. Security. And lifesafety. They did the whole 
building control job according to our specifications—from 
design to procurement, to installation and calibration. 
But remember, it is our responsibility to see that all 
building systems are installed and running correctly. 
We spent almost four months just checking out the 600 
interrelated pieces of equipment in the lifesafety system. 
Johnson Controls put it in, but our reputation rides on it . 

Kfvin I)«)wlinK. Vice President 
Dimiild Benlley and Associates 
Project EnKineer. Slate Fund Bu 
.San Francisco. OA 

ilding 

CONTR 

You trust your reputation to Johnson Controls? 
We have and we wi l l . They're competent. They're on time. 
They do the whole job. We worked with them a lot, on 
big and li t t le jobs, 
and we'll recommend 
them again. Yes, 
we trust them. 

F R E E I D E A B O O K 

HNSON 
LS 
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This free brochure gives you full information on 
saving energy and money with Johnson Controls 
Building Automation Systems. Send for your free 
Ideabook today: 
Mr. Ron Caffrey, Vice President, Marketing 
Systems & Service Div., Johnson Controls, Inc. 
Ref. P-17,Box 423, Milwaukee, Wisconsin 53201 
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DEUKDASH. 
SAME DAY 

DELIVERY OH 
SMAIL PACKAGES. 

News report continued t rom page 42 

Customer Services Agent Tom Si^^^^^^ 
is a Delta professional. He goes that 
extra mile for you. 

Delta DASH (Delta Airlines Spe
cial Handling) gives you same day 
delivery if we receive your small 
packages during normal busmess 
hours. And DASH serves over 80 
cities in the United States plus 
San Juan. Montreal, Nassau Ber
muda, London, England and 
Frankfurt, Germany. 

Packages (up to 50 lbs.) are 
accepted at airport ticket count
ers up to 30 minutes before thght 
time. Up to 60 minutes at cargo 
terminals. Size Umit is 90 inches: 
width-hlength+height. 

The airport-to-airport rate be
tween any two of Delta's domestic 
cities is $40 ($25 between Dallas/ 
Ft Worth and Los Angeles or ban 
Diego or San Francisco). Pick-up 
and delivery is available at extra 
charge. Call (800) 638-7333, toll 
free. (In Baltimore, 269-6393.) 

For top priority shipments 
over 50 lbs., use Delta Air Ex
press. It guarantees your ship-
ment gets on the fUght specified. 
For full details, caU your M t a 
cargo office. ^ ^ ^ S ^ . S ' s t 

DEUAISREAVr 
WHEN YOU ARE 

Contact: Helene Ox^erly Conference 
Coordinator. Publ.c Technology Uic 
1301 Pennsvlvania Avenue, NW, Wasn 
inff ton DC 20004. 

May 17-22. MA .Annual Convention. 

;;i;:;"r^26: i ncrgy and Big Buddings. 
l.niversi.v of ^^r.'tri'^^^^Cr^s 
nlna. Contact M.A.S.E.A., 2233 Gra> s 
Ferry Ave.. Philadelpfi.a, Pa 19146 
CM 5) 545-2150. . -
May 26-30. Solar Rising, American Sec-
^ ^ f o l ihc International So ar Energv 
SKiet cntference, Philadelphia Civic 
Ce^ne . Contac, Richard Ross. Bennen 
Hall , University ' ' l ' / / ^ . " " ^ f ,^"'^4 ,1^5 Walnut St.. Philadelphia. Pa 19104( . la ) 
•>4'<-3'Jll. , r 
i;fay~ 27-28. The Economic Impact ot 

s. Cornell Vniversitv Graduate 
School of Business & Public Administra
t ion. Ithaca. NY. Contact Jane Cohn 

S ' n ^ ' a ' t i e m s 81 International 
nmference on Production and Mai^-
^ e m e n t in A/E Firms. Hyatt House a 
1 A Airpor t . Comact George S. Boi 
[ . . U I K P X ) . BOX 1KS16. Newington. Ct 

J u n l V l O . Underground Space Con-
lerence and Exposition, Kansas Cits. 
Comact Rmh S.̂ ^e, American L nd -
, i „ u n d - S p a c e Association c/o State 
Mim, Minnesota Building, St. Paul, Mn 

Tune'l4-19. 31st International Design 
terence in Aspen, Co. Contact Pam 

Arno ld . I I K . A Olhce, Box 664. ,\spen. 

S:ne'll'l9. NEOCON 13. The Mer
chandise Mar l , Chicago. . • 
June 22-24. Constrt.ct.on Spec.hcatmns 
insmiMc. Sl. l . < " ; ' S ; , M o . Con.act E .M. 
I l i i i rhak (202) 833-2160. , . , 

413. Milwaukee, W. :i3201. 

Columbia Architecture 
School celebrates centennial 

RIGHT 
COMBir4AriON 

#1 Amweld service a n d the Full Line 
of Amweld Frames a n d Proiection 
Welded Doors 

Coluinh,. , University's A - h u e c . u r e 
Sc hool l)Cgan as a division ot the Scho l 
' Mnu-sn, I S S K . i K l >s one ol the o -
est university-level architectural inst -
u . es in America. ( M l T s .s the oldest: .t 

tes rom 1865.) T o celebrate the Cen-
e nial, Columbia is IH.hhsh.ng a book 

a.ul moumi. ig an exh.b.t.on Ut the Na-
,i„nal .Vademy o f Desig.^. Ne« ^ "^k^ 
Ix uinning in December) which %m1I trace 
he^vorkd.mcbv students at .he Schoo 

, „ d bv graduates, many ot ; J^^^^' 
<,n .<> achieve d.st.nction and ^ f fP^^-

Richard Oliver, at the Graduate 
S c l . . , l of Aic ln icnure and Planmng 
Columbia Univers.ty, New \ o r k . .s re 
questing all relevant mater.al. 
[News report continued on page 5 i 1 

When you 
specify Amweld 
frames and projection 
welded doors, you've struck 
the right combination for your 
quality metal door requirements 
Add the recognized leadership of 
#1 Amweld distributor service and 
Jiu have the winning combination. 
Service, quality, and availability. 
It's the Amweld combination. 
Gash in on i t . 
Labeled and non4abeled Supercoreo 
doors galvanized steel doors, 
S n L r ' a l 'core labeled doors dryj 
wall frames, ad)ustable s ee 
frames, drywall borrowed I gM 
frames "s t i cks" for local fabr ca-
t l o r a ^ d drywall floor-to-ceiling 

frames. 

1̂  
\ ' SERVICE / 

A M W E L D 
iTmweld Building Products 

651 Plant St. Niles. Ohio 44446 
Phone: (216) 652-9971 

Crcle No. 322 ..n Reader Service Card 
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Antron 
The leading contract carpet fiber brand. 

^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂  

Carpeting 
ofAntromil 
resists dirt 
better, stays 
new-loolcing 
longer 
The secret: unique 
hollow-filament fibers. 
Antron* III 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® III is 
durable. Pile of 
Antron® III resists 
crushing and abra
sion 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 the John F. Townley Elementary 
School used carpeting of Antron® III 
nylon to cover over 58 ,000 square feet 
in its new building in Irving, Texas. 
And why your next contract carpet should 
be Antron® III nylon. 
Write for Specifiers' Information Kit: 
Du Pont Company 
Room 37274-A 
Wilmington, DE 19898 

Installation: John F. Townley Elementary School. Irving, Texas. 
Architect: Jerry Q. Jeftery Architects and Planners, Irving, Texas. 
Flooring Contractor: Superior Carpet Corporation, Dallas, Texas. 

•Du Pont registered trademark for nylon fitter. Du Pont makes titers, 
not carpets. 

Magnification 250Xof Antron ' III 
nylon showing hollow fi laments 
and round, anti-static fi lament. 

mm 
"^G OS WTaTM Off 

00 
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THERMOSPAN 
m • Introducing A Revolutionary 

Insulated Sectional Door 
The Thermospan 

concept 
Thermospan represents a 

bold, new approach to insulated 
sectional overhead doors. This 
nominal 2" thick door has a 
remarkable tested Ci-vaJue of. 11 and 
is stronger and easier to install than 
any other sectional overhead door 
available today. 

The basic components are 
simple. For insulation we've sand
wiched a polyurethane core 
between two high-yield galvanized 
steel skins. A thermal break, placed 
between the skins during the 
patented manufacturing process, 
prevents outside temperatures from 
being transmitted to interior 
environments. 

Integral horizontal ribs 
are built into the inner skin, resulting 
in exceptional strength to weight 
characteristics allowing extra 
wide widths. These ribs also 
control movement that occurs with 
any thermally efficient building 
product. 

When is an 
insulated door 

insulated? 
Because the outer surface 

on a conventional door wraps around 
and becomes a part of the inner door 
surface, the inside skin assumes the 
temperature of the outside skin, 
greatly reducing the effectiveness of 
the insulating material. That's why 
the tested G-values for conventional 
v i H i ^ a a i insulated doors range FLv-a ^ between .33 and .51. 

• features a thermal 
• • •; ••*• bre ak wit h i n a 

^̂ 5̂̂ 1 sandwich of steel 
polyurethane steel. 

This combined 
with a total system of factory 
installed joint and perimeter 
seals results in an 
independently tested (J-value 
three times better than 
conventional doors. M 

A total 
insulating 

system 
Efficient, insu- ^ ^ ^ ^ ^ ^ 

lating components | M ^ ^ ^ ^ 
working together <ffl ^ ^ ^ ^ ^ 
are the key to 
Thermospan's success. Added to the 
insulating core, thermal break, and 
seals* are factory installed, double-
glazed acrylic lites to complete the 
thermally efficient Thermospan system. 

If you would like more 
information on Thermospan, contact 
Bob Carison at Dalton International, 
Inc., U.S. Route 30, West, Dalton, 
Ohio 44618, (216) 828-2291. 

Joint seal 

Thermal 
Break 

Solid polyurethane core 

Galvanized 
pre-palnted steel M 

Two 13/4 ribs, 
each section 

Halton 
W DALTON INTERNATIONAL INC. 

Iv l s ion of The Wayne Door Company 
Circle No. 436 on Reader Ser\ ice Card 
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News report continued from pagv Hi 

In progress 

Energy Showcase Program Headquarters, 
Sacramento, Ca. Architects: SOL-ARC, Berke
ley, Ca. T h e Energy Showcase Program, 
sponsored by the Department ol Defense 
and the Depaitmcnt of Energy, is to have a 
new headquarters building just outside the 
main entrance oF the McCleilan . \ ir Force 
Base near Sacramento. I he 760()-sq-f t struc
ture uses a display gallery as a circulation 
spine to link a small auditorium, engineering 
and graphics staff areas, a library, and a 
computer terminal area. Visitors interested 
in the energy-saving technologies on the 
base will come here Hrst to see an audio
visual prescniaiion in the auditorium. Then, 
after viewing exhibits set up in the gallery, 
they will tour the actual installations in elec
tric vans provided by the facility. 

Since the building itself is a showcase for 
energy-saving strategies, its designers ex
plored the application of passive and hybrid 
technc:)logies U) every area of consumption. 
Because of a demanding summer climate, 
the energy load for cooling is three times 
that for healing. The contribution of arti
ficial lighting is also signihcant for a facility 
of this kind. Instead of mechanical chillers, 
sit'i-l lubes 2 fl in dianicici b\ 10 li high s i c r i ' 
water ihai is cooled at night by a rooftop 
evaporative cooler. In winter, the tubes store 
heat from direct gain. 

Buried beneath earth berms that protect 
the walls from external temperatures are 
ducts or earth iuf)es that draw in outside air. 
In summer, cool night air is pulled up 
through the structure by exhaust fans lo
cated ai either end of the gallery roof . The 
same ventilating action occurs during the 
day, when warm air is precooled by its pas
sage through the earth tubes. In winter, the 
air warmed by the sun's heat is circulated by 
I he ians. 

Concrete blcKk walls are insulated on the 
outside and stuccoed where exposed. Insula
tion in the form of concrete over steel roof 
decking reduces interior teinperature fluc
tuation. Exposed on the inside, the decking 
SCI \ es as radiant thermal storage. 

Three skylight monitors shaded by com
puter-controlled louvers dehne the east-
west axis of the buildings. The louvers allow 
sunlight to enter on winier days but close at 
nighi to insulate the skylights from heat loss. 
In summer, the louvers block the entry of 
direct sun rays but admit reflected light. IKn 
interior photocell measures the natural light, 
closing the louvers if light levels are exces
sive. Automatic dinmiing in resjxjnse to 
available daylight almost eliminates the need 
lot artihcial light. 

As an educational tool the Energy Show
case Building will ccimmunicate its various 
messages easily to even the most uninformed 
visitor. Furthermore, the very composi
tion of the structure—louvered monitors, 
bermed walls, daylit gallery, and steel col
umns that register temperature changes— 
express the interaction of tlie man-made and 
the natural environment. 
[Sally Woodbridge] 

The Golden Gate Energy Center, Fort 
Cronkhite, Ca. Architects: Stoller/I'artncrs. 
Berkeley, Ca. The (iolden Gale Energy 
Center, a private, tax-exempt organization 
dedicated to fostering technical develop
ment and public acceptance of energy-saving 
technologies, has found a new Pacific Coast 
home in the Golden Gate National Recrea
tion Area. Located at Fort Cronkhite on the 
shore of the Marin headlands, the Center 
w ill (K c n p N I 'J historic World W . i i II bar
racks and support structures to be rehabili
tated according to a master plan by the 
Berkeley-based hrm of Stoller/Partiu i s 

Inaugurated in May under the aus
pices of the U.S. Department of the Iiitei ior. 
the G G E C is finided by private foundations, 
goxernmeni agencies, and industry. .-Ml of 
the above, as well as indixiduals, are invited 
to take advantage of a supportive working 
einiroimient where they may conduct pro
grams either as resident or nonresident 
clients of the Center. 

I he C-enter"s major activities will be the 
demonstration and testing of imu)vative 
energy technologies. Programs will be de
veloped for passive and active solar space 
heating, active solar water heating, building 
weatheri/aiion, energy and water conserva
tion, wind energy conversion, biomass con
version, and waste recycling. 

One of the buildings will be lef t in its orig
inal, uninsulated state as a control. The rest 
will be conxerted to accommodate dif ferent 
types of energy conservation and/or solar 
heating systems. A former Army recreation 
hall will be converted to a conference center 
with a capacity for 300 people. .All sti uctures 
will be nu)iiiiorc'(l to exaluate relative per
formance. The south orientation of the clus
ter coupled with structural simplicity will 
make it easy to upgrade the buildings with 
minimal change of architectural character, a 
spc'cilic rc-(pnrement of the National Park 
Service, which administers the area. 

Other advantages of the site include high 
wind speeds at nearby locations in the head
lands for testing wind energy conveision 
equipment and a splendid setting near San 
Francisco and other Bay .Area commumties. 

Educational services will include a tech-
nologist-in-residence program offering 
woikshop facilities to inventors, technolo
gists, anci students. . \ general workshop area 
w ill be f or the shared use of residents, public 
classes, and training programs in solar 
tec linologies. 

The central public facility will be the ex
hibit center designed for visitor participa
tion. Here, commercially axailable produds 
and models of energy-efficient homes and 
connnunities will be displayed. 

The coinersion program aims to t ()mi)lete 
the office space, shop, lab, and conleiemc 
center in 1982: the exhibit center is sched
uled to open in 1983. With the annual tourist 
count of the headlands already at one mil
lion, the G G E C is assured of a good starting 
audience that is likely to fuid this an unusnal 
theme park with take-home value. 
[Sally Woodbridge] 

The Esplanade, Trai l , h.C. Architects: Palfard 
Clay, San Francisco, Ca. An environmental 
envelope covering two city blocks and con
taining public and private facilities will be 
the future downtown core o f Trail , a com-
l ) . n i \ mining town on the Columbia Rixei 
in British Columbia. I he Esplanade is a 
s i e p i 3 e d . precast concrete structure with 
garden terraces provided for the public and 
private housing units, the artists' studios, 
and the hotel rooms thai are located o n the 
i)uilding s perimeter. .An atrium space unites 
the public functions—performing arts facili
ties, a convention hotel, a library, a gallery, 
and an auto showroom. Retail spaces line the 
indoor street. The living units insulate the 
interior common spaces, which include the 
pedestrian and automobile streets. 

This year-round environment will be con-
tiolled by solar radiation, as well as by a heat 
l ) i n n p that will use the Columbia Rixer f o r 
temperature dif ferential and for solar radia
tion. Within the building, air-to-water and 
w.iier-toair heat pump systems will balance 
energy production with demands. The struc
ture will also utilize the waste energy from 
i;i.nii smelters cjf the nc-.n l)\ mining opera
tion. 

The Esplanade is designed to give physical 
form to a community that includes the min
ing company, downtown business people, 
and the cominunitx college. Its r e s i d e i U s will 
live in close contact; functions that are usu
ally scattered throughout a city will be 
brought together in a cultural and physical 
environment that should |)r()mote civic sati.s-
I ac t ion and vitality. Construction w ill begin 
next summer. [Sallv Woodbridge] 
[News report continued on page 54 \ 
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Rapidograph 

Rapidograph Technical Pen architectural renderings are by Albert Lorenz. Floral Park, NY. 
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the best presentation 
for your best ideas 

W h e n p r e s e n t i n g a r c h i t e c t u r a l des igns , g ive t h e m 
every c h a n c e fo r app rova l . Present t h e m as R a p i d -
o g r a p h T e c h n i c a l Pen r e n d e r i n g s . C lean , c r i s p 
l ines d e v e l o p i m a g e m o d e l i n g a n d d e p t h of f i e ld to 
c rea te t h e e f f ec t of t h r e e - d i m e n s i o n a l pe rspec t i ve . 
T h e pe r fec t l y b a l a n c e d Koh- I -Noor R a p i d o g r a p h 
ink - f low s y s t e m assu res you of c o n s i s t e n t ink lay-
d o w n w i t h every c o n t a c t of t h e po in t o n t h e d r a w i n g 
su r face ; th i s is espec ia l l y i m p o r t a n t in rap id or very 
t i gh t de ta i l i ng . A R a p i d o g r a p h d r a w i n g g rows even 
r icher w i th wel l cont ro l led app l i ca t ion of Koh-I -Noor 
or Pe l i kan t r a n s p a r e n t wa te rco lo r or i nk washes . 

For y o u r best e f fo r t in p e n - a n d - i n k r ende r i ngs , 
be su re t h e pen is R a p i d o g r a p h . If it doesn ' t say 
KOH- I -NOOR on t h e bar re l , it 's not a R a p i d o g r a p h . 
It m a k e s a d i f f e r e n c e bec aus e t h e p a t e n t e d d ry , 
doub le -sea l c a p keeps t h e ink t h r o u g h o u t t h e ink-
f low s y s t e m c log- f ree , ready fo r ins tan t s t a r t u p af
te r days , w e e k s or even m o n t h s of s torage. 

Koh - I -Noo r R a p i d o g r a p h . t h e o r ig ina l t e c h n i c a l 
pen . was i n t r o d u c e d in t h e ear ly 1950 ' s . S i n c e t h a t 
t i m e , c o n s t a n t resea rch and d e v e l o p m e n t have 
b r o u g h t abou t m a n y c h a n g e s in t h e n i b a n d overa l l 
ink- f low sys tem to an t i c ipa te t he needs of des igners 
a n d ar t is ts as they look for p e r f e c t i o n in t h e use of 
t e c h n i c a l pens . T h e re f i l l ab le ink c a r t r i d g e is 
a n o t h e r a p p r e c i a t e d fea tu re , p e r m i t t i n g long , u n i n 
t e r r u p t e d d r a w i n g sess ions . R a p i d o g r a p h d e p e n d 
ab i l i ty m a k e s it t h e m o s t w ide l y u s e d t e c h n i c a l p e n 
t h r o u g h o u t t h e U.S. a n d C a n a d a . 

If y o u have q u e s t i o n s a b o u t t e c h n i c a l pens a n d 
wha t de ta i l s a re real ly i m p o r t a n t t o t h e i r m a x i m u m 
p e r f o r m a n c e , or if y o u w a n t to so lve a d r a w i n g -
ma te r i a l s or t e c h n i q u e p r o b l e m , ca l l Koh - I -Noo r 
a n y t i m e t o c o n s u l t w i t h o u r C u s t o m e r Serv ice De
pa r tmen t : Tol l f ree 8 0 0 - 6 3 1 - 7 6 4 6 ; f r o m N e w Jersey 
2 0 1 - 4 7 9 - 4 1 2 4 . In Canada: Tol l f ree 8 0 0 - 2 6 8 - 4 9 6 1 : 
or co l lect 4 1 6 - 6 7 1 - 0 6 9 6 . Certa in fea tu res of t h e 
Koh- I -Noor Rap idograph were des igned w i th Pel ikan 
and Koh- I -Noor inks in m i n d ; for th is reason, these 
inks are r e c o m m e n d e d for t he best resul ts. 

Please send me complimentary brochures K-1065, K-
1071, K-1072 and K-1075 describing Koh-I-Noor Rapid
ograph Technical Pens. Point Sizes, Koh-I-Noor and Peli
kan inks and Koh-I-Noor drawing materials. 

• I would like the names of Koh-I-Noor dealers in my area. 

Name 
(please print or type) 

Company 
Address 

City State. Zip 

K O H - I - N O O R R A P I D O G R A P H , I N C . 
1 0 0 N o r t h Street , B l o o m s b u r y , NJ 0 8 8 0 4 . 
Meye rs ide Dr ive, M iss issauga , Ont . L5T 1B4 . 

Circle No. 366 on Reader Service Card 
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SUMMER NIGHT SUMMER DAY 

Multifamily rental development, Oshkosh, 
Wi. Architect: Richard Stacy, San Francisco, Ca. 
The archiiecl chose simple technologies and 
standard materials to achieve a marketable 
prototypical mult ifamily rental unit, de
signed for fu ture condominium conversion. 
S(x:ial and market criteria demanded privacy 
vet identity o f expression for each unit, as 
well as a high level o f security. The project 
incorporates passive solar heating and cool
ing methods appropriate to its northern lo
cation. 

Principal materials include cedar shingles, 
{oncrete block, brick, composition shingles, 
fu l l thick batt insulation, and r ig id insulation 
around the foundations. The units have 
electric baseboard heating, energy-saving 
appliances, and stock double-glazed alu
minum windows. 

Large, south-facing windows create so-
lariums, which act as temperature-moder
ating /.ones, whose effectiveness is extended 
in winter by heat-absorlxmt dark masonry 
i i i i c i io r walls, and in summer by iaus 
exhausting hot air upward. Furthermore, 
wood rol l ing shutters block heat radiation 
dur ing winter nights, act as awnings dur ing 
summer days, and provide security and pr i 
vacy. 

Oiuside, earth bermed on three sides o f 
the development provides insulation and d i 
rects biee/.es: south patios help reflect addi
tional sunlight into the solariums; and de
ciduous trees provide summer shade. The 
solarium "slots" o f fe r opportunities for a va
riety of exterior treatments, thereby indi
vidualizing the units. Internally, however, 
these spaces are underused, considering 
their size in relation to the total, rather small 
floor areas. 

Still, the solution repi t s c - i i i s an interesting 
and practical approach fo r meeting the re
quirements o f mult ifamily housing, even 
within the rigors o f the Wisconsin climate 
and today's economy. 
[Peter Papademetriou] 

Middletown Public Library, Middletown, 
Oh. Architects: Lorenz Cs? Williams, Inc. Dayton, 
Oh. At least one aspect of this 40,000-sci-li 
library and community center seems to run 
against the grain of the conventional energy 
wisdom: its main entrance is placed to the 
north, well away f rom the warming sun and 
presumably exposed to the harsh Ohio 
winter winds. Prompted by an energy anal\-
s i s (»r the firm's earlier Arcade Square proj
ect for Dayton (P/A. Nov., 1980, p. 106), de
signer Stephen Carter wanted to incorporate 
energy considerations in the library's design. 
But tor programmatic reasons—including 
the availability of existing parking space— 
the entrance had to be on the north. 

" I n the end we may be better of f," explains 
Carter, "because the entryway will be well 
shaded dur ing the cooling season and we've 
made careful provisions for screening f r o m 
I l i e wind." Furthermore, the 1000-sq-ft 
triangular entry space works as an airlocked 
vestibule, with beam-activated exterior doors 
that close before the library patrons reach 
I hi ' inner doors. The vestibule will also house 
exhibits and may serve as an afterhours 
meeting area for Middletown residents. 

Energy concerns also led the designei s lo 
increase the building's apparent scale by 
adding clerestory .sawtooth skylights to the 
low-profile single-story structure. The sky
lights will practically eliminate the need for 
daytime electric l ighting, and the higher bay 
s p a t es will use the natural stratification o f air 
for heating. I n winter, warmed air that ac
cumulates at the peak o f the skylights will be 
redistributed to lower spaces by means o f 
s m a l l fans. I n summer, excess heat will be 
exhausted directly. 

The interest in daylighting also affected 
the choice of exterior materials: light-
colored brick and reflective roof surfaces will 
contribute significantly to interior illumina
tion levels. 

Situated south o f the town center near a 
hisioric residential district, the Middletown 
library is designed to accommodate solar col
lector systems. "We don't really see these sys
tems as being just i f ied economically without 
subsidies right now," Carter observes, "but 
this may change, and we're especially en-
(oni aged about prospects fo r the direct con
version of the sun's energy to electricity." .As 
a result, the library's structural systems are 
designed for later installation o f photovoltaic 
and/or l iquid-medium collector arrays. 

Atypically ( i f not miraculously!), the 
budget for the 200,000-volume library was 
pas.sed as a bond issue by voters last 
November. Construction is expected to 
begin in the fall o f 1982. [Thomas Vonier] 

Central Receiving Facility for West Vir
ginia University, Morgantown, WV. Archi
tects: H2L2 Architects I Planners, Philadelphia, 
and Hoblitzell ^ Associates, Charleston, WV. In
spired by 19th-century cast-iron French 
market structures in which functions were 
zoned according to their temperature needs, 
the architects fo r this off-campus facility 
studied the types of goods lo be stored and 
used the attendant temperature and humid-
it \ requirements to establish the building's 
physical layout. West Virginia University 
(enrollment approximately 22,000) now has 
()\er 200 separate receiving points, dispersed 
o\er its urban and suburban campuses, han
dl ing an average of 120 truck deliveries and 
more than 900 parcels daily. 

T o consolidate these functions, the archi
tects devised a floor plan with three main 
divisions, each given over to one aspect ot 
the facility's operations. Using what H2L2's 
Burton Miller calls the "thermos" concept, 
all general office spaces and other areas re
qui r ing close temperature and humidity con
trol are placed wiihin the structure's interior, 
thus using the central receiving and ware
house areas as insulating buffers. The ware
house, where temperatures can be kept at no 
more than 55 K, is designed fo r expansion; 
the total volume will be constructed dur ing 
the first phase, but movable insulating walls 
will seal o f f unfinished areas. The central re
ceiving and "breakout" area, which will be 
exposed to frequent delivery-truck traf fic, is 
provided with shields against inf i l t ra t ing 
winter winds. The loading dock fo r outgoing 
shipments is f ( | n i | ) ] ) ( (l u i i l i a radiant heating 
concrete slab that draws warmth f r o m a 
rockbed below to temper outside air near the 
dock doors. 

The bui lding may include, when first built 
or at a later date, an active solar heating sys
tem, which will circulate warm air f r o m a 
rock storage bed to office areas where tem
peratures must be warmest, and then "cas-
[News report continued on page 58] 
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with/?£Z® Wood Stains we g ^ i unique 
combination of color selection;^ervice 
and technical support" 
W a l t o n L. Bazemore , A . I .A . 
M a d d o x and A s s o c i a t e s , P . C . 
S a v a n n a h , Georg ia 

T h e e x t e r i o r o f t h i s s t r i k i n g h o m e d e s i g n e d by W a l t Bazemore is m a d e e n t i r e l y of cyp ress and s t a i n e d w i t h 
Rez O i l T y p e S e m i - T r a n s p a r e n t W o o d S t a i n . A va r i e t y of Pittsburgh® Pa in ts w e r e a l so u s e d t h r o u g h o u t t he i n t e r i o r . 

" W e k n e w f r o m p a s t e x p e r i e n c e t h a t 
w e w o u l d g e t a d u r a b l e , q u a l i t y p r o d 
u c t w h e n w e s p e c i f i e d Rez W o o d 
S t a i n s f o r t h i s h o m e , " s a y s M r . W a l t 
B a z e m o r e . H e c o n t i n u e d , " O t h e r 
e q u a l l y i m p o r t a n t f a c t o r s i n o u r d e 
c i s i o n t o u s e Rez W o o d S t a i n s w e r e 
c o l o r s e l e c t i o n p l u s n e a r b y s e r v i c e 
a n d t e c h n i c a l s u p p o r t . . . f r o m t h e 
P i t t s b u r g h P a i n t s d i s t r i b u t o r i n S a 
v a n n a h . T h e s e a d d u p t o a n e c o n o m y 
o f t i m e t h a t ' s d i f f i c u l t t o m e a s u r e i n 
t e r m s o f d o l l a r s a n d c e n t s . " 
If y o u ' r e s p e c i f y i n g o r u s i n g s t a i n o n 
y o u r n e x t p r o j e c t , c o n s i d e r t h e s e 
p l u s b e n e f i t s o f Rez W o o d S t a i n s . 
• " N o w " c o l o r s — 1 4 5 Rez W o o d 

S t a i n C o l o r s o r w e ' l l m a t c h m o s t 

a n y c o l o r y o u h a v e i n m i n d . 
Q u a l i t y a n d d u r a b i l i t y t h a t h a v e 
b e e n p r o v e n f o r o v e r 3 0 y e a r s . 
F a s t s e r v i c e f r o m a n e a r b y P i t t s 
b u r g h P a i n t s d i s t r i b u t o r — a n d a 
s i n g l e s o u r c e i f y o u n e e d b o t h 
s t a i n a n d p a i n t . 

T e c h n i c a l s u p p o r t f r o m o n e o f t h e 
n a t i o n ' s l e a d i n g p a i n t a n d c o a t i n g s 
m a n u f a c t u r e r s . A s s i s t a n c e o n y o u r 
s p e c i f i c p r o j e c t , i f n e c e s s a r y , i s 
a v a i l a b l e f r o m y o u r l o c a l P P G 
R e p r e s e n t a t i v e . 

S e e S w e e t s F i l e 9 . 9 / P P G o r g e t 
o u r 8 - p a g e b r o c h u r e b y m a i l i n g t h e 
c o u p o n . 

r 
PPG I N D U S T R I E S , Inc . , O n e Gate
w a y C e n t e r — 3 W , P i t t s b u r g h , PA 
1 5 2 2 2 

• P lease s e n d 8 -page b r o c h u r e 
r e g a r d i n g Rez W o o d S t a i n s . 

• P lease have rep resen ta t i ve c a l l . 

N a m e 

T i t l e 

C o m p a n y 

C i t y S ta te Z i p 

PA 4 

PPG: a Concern for the Future 

Pdwsburgh Pmm 
M a n u f a c t u r e r s o f REZ' W o o d S t a i n s a n d V a r n i s h e s in U .S .A . 
A l s o a v a i l a b l e in C a n a d a . I N D U S T R I E S 
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Bullock's San Jose, California-the world's first department store under a permanent Owens-Cornmg Fiberglas fabric structure. 
Environmental Plannmg and Research. Inc., architects and planners. Geiger-Berger Associates, structural engineers. 
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Create your own 
energy-efficient environment 
with an Owens-Coming 
Fiberglas fabric structure. 
This is the beautiful new Bullock'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 Teflonf 

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.) 
M o r e s a v i n g s . 
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. 

S e v e n y e a r s o f s u c c e s s s t o r i e s . 
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-S top s h o p p i n g : 

No one is better equipped to help you with your 
project than Owens-Corning Fiberglas Corporation. 
Call on us for assistance during preliminary design 
as well as for budget estimating. Count on us for 
materials, fabrication and construction. In short, de
pend 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. 

F r e e b r o c h u r e 
Wri te to A.U.C. Meeks, O w e n s - C o m i n g 

Fiberglas Corpora t ion , F iberglas Tower, 
Toledo, O h i o 43659 

W Name Title 

Company 

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

FIBERGLAS City 

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

FIBERGLAS 
State Zip 

© O.-C.F. Corp. 1980. "Du Pont registered trademark. 
Circle No. 385 on Reader Service Card 
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News report c o n t i n u e d f r o m page 54 

cade" cooler air to zones wheic k s s c r lem-
peiatures may prevail. According lo Miller, 
the university was "open to solar, even in this 
coal-rich region, provided the pavbacks were 
acceptable. We found that the orientation 
and layout required lor ihe solar ( o M c c k m s 

also helped to generate many o f the archi
tectural concepts." 

The building is expected to have substan
tial passive solar gains, through use ol heavy 
concrete masonry on receiving area floors 
and backgla/.ing on north-facing sawtooth 
skylights. Situated on a 27-acre site near a 
major new highway just outside of Morgan-
town, the facility may serve as a working 
example of solar building technology for the 
i i i i i \ersily"s students. Tentative plans call for 
instrumentation and monitor ing ol the 
completed structure. 

Construction was scheduled to start in late 
1980, but the architects are now studying al
ternate sites for the building in light o f the 
discovery of a nearby abandoned coal mine 
which will necessitate costly soil-stabili/ation 
measures. [Thomas Vonier] 

University of Minnesota Vocational Tech
nical Educational Facility, St. Paul, Mn. Ar-
chitects: Tom De Angela, Architectural Alliance, 
Minneapolis. Teachers in the University of 
Miimesota statewide network of Vocational 
Technical schools will be trained in a 
97,()00-sq-ft building that uses a massive 
greenhouse wall for passive heating and 
(ooiing. I Ik- building incorpoiates a former 
animal exhibition pa\i!ion with a new o x c i 

laj)ping linear wing that will link the facility 
with other buildings on the University's St. 
Paul campus. 

The two-story 30,0()()-sq-ft brick and stone 
Livestock Pavilion, constructed in 1904, is 
one o f se\c r.il buildings the University de
cided to recycle fo r present-day needs. 
Classroom spaces will replace judg ing areas 
for blue-ribbon bulls, and a 67,000-sq-fi ad
dit ion will accommodate classrooms, offices, 
and laboratories at the rear. At the juncture 
ol the two buildings, a new central atrium 
brings "borrowed" light into classrooms and 
oitid-s in the new addition. A sloping pedes-
I I K i l l l o iuo i i i s c with a sawtooth glass-blo( k 

wall joins the facility to the interior pede.s-
trian concourse system that is part of the 
overall campus plan. 

The Arc lutedural .Alliance ol Minneai>()lis 
has retained the visual character of the old 
iaciliix and integrated it with the new addi
tion, using common mortar colors, clear 
gla.ss, and a un i fy ing concrete base; no par
ticular attention is focused on the unspec
tacular Pavilion. 

The passive solar greenhouse, a single-
gla/ed curtain wall built three feet outside a 
12-in. concrete block Trombe wall with 
concrele-hlled cores, utilizes a movable in
sulating curtain made up of layers o f M\ la r 

attached to the concrete wall, which is auto
matically retracted for heat gain or dropped 
lor insulation. Dur ing suinmer, horizontal 
siinsc rci - i iN in i lu- greenhouse space prevent 
direct lavs f rom entering the windows. As 
part ol their training, the building's users 
u ill monitor the system. [Joanna Baymiller] 

Environmental Education Center, Liberty 
State Park, NJ. Architect: Michael Graves, 
Princeton, NJ. This wildl ife interpretive 
center, situated with views o f New York har
bor, the Statue o f Libeny, and southern 
Manhattan, will educate the public in two 
\^a\s: inside, exhibitions, lectures, and con
ferences wil l take place: and outside, a path 
system will loop through the marshy land
scape, passing through a series o f descriptive 
out-stations. 

These paired functions will be symbolized 
by paired entrance pavilions with , on one 
side, the enclosed exhibition spaces, and on 
the other, the natural outdoor exhibition. 
The main building organizes an auditorium, 
meeting spaces, administration areas, and 
three exhibition galleries around a central 
entrance hall. The three galleries, expressed 
individuallv. will receive natural daylight 
through openable clerestories and through 
windows with \ u u s of the harbor. The build
ing will be clad in stucco and cedar siding, 
and will have clay tile roofs over wooden 
trusses, materials indigenous to the New Jer
sey shore. 

As part of the broader environmental 
education program, the building itself will 
s e i \ e as a model o f energy conservation, tak
ing advantage of the wind-swept, waterside 
site. A water-to-water heal p imip w ill convert 
the coldness of the harbor's water into heal 
for the building; and three small held sta
tions will demonstrate the use o f wind 
energy by generating electricity through 
traditional windmil l action. [SD] 

Fort Snelling Visitor Center, Minneapolis, 
Mn. Architects: Myers Bennett/BRW, Min
neapolis. I n Minnesota, land of six-month 
winters, severe cold and rising energy costs 
are continuing to drive architects under
ground. Myers & Bennett/BRW is one o f 
several hrms experimenting with earth-
sheltered construction combined with pas
sive and active solar energy systems. The 
firm's hrst such project, Williamson Hall on 
the University o f Minnesota campus, is 90 
percent below grade. Their recently com
pleted Walker Library on a Minneapolis 
commercial street is almo.si entirely under
ground. A n d the new Fort Snelling Visitor 
Center will lie below a roof o f waving Min
nesota prairie grass. 

Currently under construction, the Visitor 
Center will house Minnesota Historical Soci
ety offices and will serve as an interpretive 
center to introduce visitors to Minnesota's 
largest historic reconstruction project, the 
military post built between 1820 and 1825 by 
Colonel Josiah Snelling and the U.S. Fif th 
Infantry Regiment. 

The scheme, in accordance with state legis
lation restricting development along the 
Mississippi River bluffs, is invisible f r o m the 
b luf f . Only a series o f terraces are seen by 
visitors, who are guided into the building 
through a sloping passage. Upon emerging, 
the visitor has a direct view of the round 
stone tower o f tfie Fort, one o f the few sur
viving remnants o f Minnesota's first settle
ment. 

A hybrid o f passive and active energy sys
tems will create a "sun/earth interdependent 
demonstration design" that will supply heat
ing, coohng, and electricity, possibly generat
ing excess o f the latter to sell to the local 
power company. A high-temperature con
centrator solar collector built at the edge o f 
the site atop a highway overpass will be the 
source of heating and power. I t will generate 
steam at temperatures up to 650 F, sufficient 
to drive a turbine generator. 

For summer cooling, an ice storage system 
will be used instead o f a conventional ab
sorber. T o illuminate underground spaces, a 
system of mirrors will bounce natural light 
into office spaces two levels below grade, in 
an experiment that could prove important in 
the fur ther exploration o f earth sheltered 
construction. [Joanna Baymiller] 
[News report continued on page 60] 
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ve two triangles on a square in 
A broad pedestrian walkway slices diagonally through a square in 
downtown Nashville, leaying space for a pair of distinctive triangular-
shaped buildings. One building is the 20-story corporate head
quarters for Commerce Union Bank—Tennessee Valley Bancorp; 
the other, the 12-story, 350-room Radisson Plaza Hotel. The 
complex is well served by a total of 18 Dover Traction and 
Oildraulic® Elevators: 11 in the bank building, 7 in the hotel. 
For more information on Dover Elevators, write Dover 
Corporation, Elevator Division, Dept. B, P. 0. Box 2177, 

• W y T ? ' ^ Memphis, Tennessee 38101. 

T l i e e l e ¥ a t o r 

One Commerce Place and Radisson Plaza Hotel, Nashville, Tenn. 
Developer. Carter & Associates, Atlanta 
Architects: Thompson, Ventulett, Stainback & 
Associates, Inc., Adanta 
General Contractor, One Commerce Place: 
Ira H. Hardin Co., Atlanta 
General Contractor, Radisson Plaza Hotel: 
Paces Construction Co., Inc., Nashville 
(A subsidiary of the Ira H. Hardin Co.) 
Dover Elevators installed by Nashville 
Machine Co., Inc 
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News report c o n t i n u e d f r o m page 58 

PHASE INVERTER CAMPUS ELECTRIC GRID 

Georgetown University Intercultural Cen
ter, Washington, DC. Architects: Mctcalf ^ 
Associates, Washington, DC (Anshen-Allen, San 
Francisco, consulting architect). Thi.s un
usual educational structure, designed to in
tegrate the offices and classrooms of several 
traditionally separate disciplines, is the 
largest solar-powered building ever con
structed, according to the architects. Fi
nanced in part by grants f r o m the U.S. De
partment o f Education (through its program 
combining international affairs, languages, 
and area studies) and f r o m the L'.S. De
li . i i i inent o f Energy (as a demonsiraiioii 
project), the 213,0()0-sq-ft structure is to 
open in spring 1982. The unusual shape is a 
direct function o f its energy potential: six 
sections of roof slanted at 35 degrees and 
facing due south wil l be covered with 35.()()() 
sq ft o f photovoltaic cells. They are expected 
to produce 300 kilowatts ol electricity, wliic h 
will be transferred to the campus power grid 
for distribution to all university buildings. 
The brick envelope and large overhangs are 
expected to provide additional energy sav
ings. A fbur-slory skylit atrium/gallery will 
run through the center o f the huilding, 
which will cost $20 mil l ion. The special solar 
roof, to be constructed under a separate con
tract, will cost an additional $10 million o f 
federaJ funds. [Carleion Knight. I l l ] 

Donaldson Company, Inc., Corporate 
Headquarters, Bloomington, Mn. Architects: 
Hammel, Green ^ Abrahnmson, Inc., St. Paul, 
Mn. ( )r iginal l \ a luo-man operation in the 
corner of a St. Paul, M n , sheet metal shop, 
the Donaldson ( lonipain has become an 
nilcrnational corporation with over 3000 
employees involved in the research and de
velopment o f industrial products fo r agric ul
ture, transportation, mining, and industry. 

Following a master plan developed and 
updated by architects Hammel, Green 8c 
Abrahamson. the company has completed 
approximately 400.()()() .sq ft of buildings. I n 
the late 1970s, the company began planning 
for expanded testing/research facilities and 
additional corporate offices. The neut-si 
huilding. which consolidates laboratory 
functions formerly .scattered in rental space 
throughout the T win Clities, is a 240,000-sq-
ft structure completed and occupied last fal l . 
This latest addition, a testing center for 
mufflers , filters, and other products, consists 
of two multistory buildings connected by a 
four-story atrium and located on the central 
portion of the 36-acre site. 

Function, climate, and site orientation 
have shaped both the exterior and interior 
spaces. A buff-colored masonry envelope on 
the north and east elevations encloses the 
technical spaces and laboratories requir ing 
no natural light and acts as a shield against 
winter winds. Bright red louvers pop out as 
sculptural elements on an otherwi.se subtly 
patterned surface. On the south and west 
elevations, a black a luminum and mirrored 
glass insulated curtain wall wraps the of fice 
and public spaces and takes maximum ad
vantage of natural light. Three southwest-
facing exterior courtyards are reces.sed at the 

building edges to act as light wells, reducing 
the need for artificial l ighting in lower floor 
offices. 

When the addition was built, a 5000-sq-fi 
central energy plant was added which will 
eventually serve all existing and f uture build
ings on the site. Cooling costs were reduced 
by installing a 100,000-galIon-capaciiy un
derground storage tank for chilled water, to 
be cooled dur ing hours of low electrical de
mand, when rates are lowest. Several addi
tional tanks are planned to meet fu ture de
mands. [Joanna BaymillerJ 

 

Comprehensive Vision Care Center, Chi
cago, I I . Architects: Alfred Swenson & Pao-Chi 
Chang, Chicago. The challenging problem in 
the design of this 38,000-sq-ft bui lding, 
which accommodates clinics, a laboratory, 
offices, and an educational center on two 
floors on a long, narrow site, was to provide 
ample natural light and views while being 
energy efficient. The solution to this prob
lem lay in the use of manually operated 
insulated uindow louvers, as well as the de
velopment o f an innovative enclosure system. 

T h e enclosure consists o f a luminum 
panels and glass cavity walls, which will pro
duce a 19 percent saving in the heating/ 
cooling load: and the louvers, which are 3 in . 
thick by ?̂  i n . wide and are made of a light
weight insulating material (possibly balsa 
wood), can be tilted and retracted by conven-
[News report continued on page 64 ] 

Donaldsi ny Headquarters. 
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WASCO 
Solor Energy 
Skydome. 
Q slgnlflcQnt nev^ factor 
In the envlronmentQl 
energy equation 
Skylights ore most often specified by 
architects and builders for oesthetic 
oppeol ond to copitolize on the cost 
cutting odvontoges of noturol sunlight 
over ortificiol illunninotion. 
New Wosco Solor Energy Skydomes 
offer thermal performance so 
significantly different that skylights con 
now be factored—with computer 
accuracy—into your total environmental 
energy saving program. 
Solar Energy Skydomes feature Wasco's exclusive 
thermal break design, separating the inner from the 
outer curbing and eliminating "through conductivity." 
A second energy saver, o continuous neoprene gasket, 
minimizes air infiltration. And still another, a full inch of 
fiberglass thermal insulotion, is available on models offering 
elevated integral curbing. 

No other skylight con 
provide the "tight" 
energy efficiency of the 
Wasco Solor Energy Skydome. 
Let Wosco calculate your 
potential for savings with a free 
computer analysis of how Solor 
Energy Skydomes con effectively 
integrate with your building plans 
Simply coll or write today for our 
Skydome booklet which includes 
full details on arranging for your 
FREE COMPUTER ANALYSIS. 

WASCO PROOUGTS,.. 
INDUSTRY LEADERS IN SKYLIGHTING, 
SMOKE AND HEAT VENTING 

P.O. BOX 351 S A N F O R D , MAINE 04073 / T E L : 207-324-8060 
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Now, 
H.H. Robertson 

will take 
c(Hnplete responsibility 

for your 
curtain wall - including 

spandrel panels, 
glass, glazing, sash and 

wall support 
systems 



and do it beautifully! 

Foster Plaza, Pittsburgh, Pennsylvania Architect: Williams-Trebilcock-Whitehead General Contraaor: Mellon-Stuart Co. 

Finally, one company will assume responsibility 
for the entire intermediate-size building 
curtain wall envelope: insulated metal panels 
from the Formawall® family, fenestration, 
sub-structural supports, engineering, testing 
and erection. And with the expertise necessary 
to realize your design with a minimum of 
time, cost and comphcation. 

The "one-call wall" from Robertson: a reahstic 
response to today's building needs. 

For further details, call or write: H.H. Robertson 
Company, Department P-4, 400 Holiday Drive, 
Pittsburgh, PA 15220. Phone: (412) 928-7522. 

RDbertson 
Circle No. 399 on Reader Service Card 



News report c o n i i n i i t ' d f r o m page 60 

tional \enetian blind mechanisms. When the 
louvers are lowered and closed, they reduce 
heat transfer by 90 pcrcem: when lowered 
and li l ted horizontally, they diffuse light into 
I lie space: and when raised. i h f \ i)crnni 
maximum solar gain. 

Lobbies, d in ing area, and library called for 
especially large windows: these have mova
ble Mylar drapes for insulation. OHui 
energy-saving features include heavy rool 
and wall insulation, heat recovery lumi-
naiies, and through-wall lou\ers lor nainral 
xcni i la i ion. The owv.iW annual encij^N 
budget is 51,000 Biu per sq f i . 

Marleine Reader Harris Media Center, 
Mars Hill College, Mars Hi l l , NC.ArrhUrrty: 
Six Associates, Inc., Ashexnlle, NC. Much of this 
11,000-sq-ft bui lding is located under
ground, a fact which helped the architects, 
working with a d i f f icul t site, to locate class
rooms and studios on one level. I t also helps 
Inl l i l l the requiremcnis lor sound and li<;lii 
isolation in video, storage, and theater areas, 
and has .several energy advantages. 

The insulated sod roof eliminates peak 
loading. Below-grade retaining walls use the 
steady-state thermal sink characteristics o f 
the surrounding earth to radiate heat in 
winter and absorb heat in summer. Other 
energy strategies include the use of south-
facing windows to maximize solar gain in 
winter; the use of the above-ground 
diagonal spline to distribute, in winter, 
.solar-heated air picked up by its skylight, 
and to exhaust, in summer, hot air by 
natural and mechanical means: and the use 
of cool summer night air to remove heat 
f r o m thermal sinks. 

The diagonal spline aligns with a major 
campus circulation route, and is designed to 
be seen as a changing interplav o f light and 
shadow. 

General Sen'ices insurance Systems building. 

General Services Insurance Systems, Ma
nila, The Philippines. .\rrhiti'(ts: Jorge Y. 
Ramos Cff Associates: The Architects Collabora-
tix'e, Cambridge, Ma. Launched ""noi with a 
slab of stone but with a grove ol irees," this 
l,350,()00-.sq-ft megastructure on a 12-acre 
site on Manila Bay aims to hahe energy cost.s 
by a series of sun-conscious maneuvers. The 
\ -shaped clustering o f pods maximizes day
light and M-ntilation by its orientation and 
massing. 

T o meet "'international standards" of air 
conditioning in a hot, humid climate while 
ni inimi/ in^; the use of oil-derived electricit\. 
T A G worked with an elafjorate niockup and 
computer models, and arrived at a siting fo r 
the two ei^lii-sior\ wings that uses ihe 
north-south exposures to take in light but 
a\oid heat and glare. Exterior sun shades 
fur ther lend o f f the sun's ravs. while court-
vards extend the penetration of light, esti
mated to reach 30 footcandles in the offices 
dur ing the day with no artificial i l lumination. 
Insulation, uncommon in the Philippines, is 
used on all the walls. Dur ing the regularly 
scheduled brownout periods, lans will circu
late the air with minimal electricii\ . 

Landscaping is inspired b\ the spectacular 
Banaue rice terraces to the north: a series o f 
stepped irrigation pools collects rainfall in 
the structure's " V " to supply water fo r cool
ing. Inside, a white color scheme, plants, the 
use ol nali\e wood, and lixiures which 
bounce light o i l the ceiling will heighten the 
light, cool effect sought in the overall 
scheme. [Jane Holtz Kay] 

Crash Fire Rescue/Snow Removal Equip
ment Building, Manchester Airport, N H . 
Architects: Amsler Hagenah Marlean, Boston, 
Ma. Like the New England salt-box that 
huddles inio ihe land to keep out the winter 
chill , this large airport garage designed by 
Boston arc liiiec is .Amsler Hagenah .VlacLean 
fends o f f the cold through shape, siting, and 
the use o f sun and air movement. 

The 1200-sq-ft industrial building, which 
houses equipment fo r crash, f i re , rescues. 

and snow removal, takes advantage of its 
southern exposure with a 25-tt-high solar-
collecting insulated fiberglass panel wall 
(Kalwall Sunwall). On the north side, the 
roof slopes down to an H-fi-high wall pro
tected by a berm. . \ radiant air floor 
system—a honeycomb sandwiched between 
two concrete slabs—ab.sorbs (with the help of 
carbon bla( k in the concrete) and difftises 
the sun s warmth. The sloping roof guides 
warm air into the furnace: as the sun-heated 
air cools, it falls naturally down the slope and 
into a vent. 

The building opened in January, when the 
protective ground berm was f rozen, so a test
ing of the projected 25 to 30 percent energy 
savings must wait unti l next winter. Movable 
window shades wil l be installed this summer, 
and the C(M)ling capacity of the structure will 
then be proved, f j ane Hol t / Kay] 
[News report continued on page 68] 

^ 1 

6 4 



Mi 



 

6 8 

neoneg 
9^0 : lS' ' l?nn^^®'^^®' Brooklyn, N.Y. 
212-456-7400 11237 

(:..<!<• N0.381..M Kc-.Kirr S c . . , . , C M , 

News report continued f rom page 64 

In perspective 
Architectural Museum Design Charette 
Columbus, In . may still be a pilgrimage 
Mop for architects, but the authenticii\ 
ol .some o f its relics has recently been 
questioned. Four architects, traveling to 
Columbus in November to participate in 
a Miami University charrette to design a 
umseum of" architectural archives, 
loi ind the town's old IQth-Century Main 
Street more appealing than the famous 
modern buildings which are to be 
documented in the archives. Three of" 
ihc lour voung architects were 1980 P/A 
VwLird winners—Susie Kim and Fred 
Koeiier of Fred Koeiter &: Associates, 
Boston, and Coy Howard of V^enice, Ca. 
The four th was Judy Bing of the Cam
bridge Seven. Each architect led a team 
of Miami graduate students, and e \ e i \ 
team developed a scheme that em
phasized the small-town aspect of Co
lumbus rather than its monuments. 

\ o n e of the \ isi t ing architect-critics 
had ever been to Columbus before this 
occasion, and none o f them responded 
to the genim loci the way tourists d id a 
decade or two ago. Visitors used to be 
disappointed to f ind that Columbus 
looked like a regular Indiana town, 
notwithstanding its churches by Eliel 
and Eero Saarinen, its library by I . M . 
Pei, its schools by Harry Weese. John 
Carl Warnecke, John Johansen, Edward 
Larrabee Barnes, Mitchell/Giurgola, 
and its two dozen or so well-known 
buildings by Robert Ventur i , Cesar Pelli, 
Hardv/Holzman/Pfeiffer, James Stewart 
Polshek, SOM, CRS, and others. 

This year the reaction was veiv dif
ferent. The architects were relieved to 
find that Columbus is a typical little 
Midwestern town, but were disap-
poiiued w ith the buildings that made it 
famous. 

Those buildings have been sponsored 
over the years by the Cummins Engine 
Foundation, which pays architectural 
fees for public buildings designed by ar
chitects selected by its architectural ad-
\ isoi y board. The Foundation also co-
sponsored the charrette, and has been 
responsible for the rehabilitation o f 
some o f Columbus's old buildings, in
cluding the one where its offices are lo
cated. This building, as well as the 
la(,ades o f Main Street, were redeco
rated by Alexander Girard in the late 
1960s, before restoration was the rage. 
But preservation is not what has made 
Columbus famous or unique: its mod
ern buildings are. A n d the architects 
were not impressed. 

" I t s quite a sad situation. Fhe town 
looks as i f it's infiltrated by strange ob
jects that are like f r o m the moon or 
something," Susie K im exclaimed. 

Her partner Fred Koetter, who wrote 
Collage City with Colin Rowe, made the 
same point more diplomaiicalK: "Most 
o f the work that's been done here has 
tended to neglect urbanistic factors." 

Coy Howard concurred: "There is a 
conflict here between what this town is 
[News report continued on page 76] 
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HANG 
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Terry Fu/dner. Founder 

  
I s t a r t e d m a k i n g E F C O w i n d o w s in 

1 9 5 2 w i t h o n l y o n e t y p e . 
N o w . w e ' r e b u i l d i n g 3 8 * d a r n g o o d 

a l u m i n u m w i n d o w s , w i t h i n f i n i t e 
v a r i a t i o n s . A l l c o m p e t i t i v e l y p r i c e d . 

B u t if t h a t d o e s n t d o i t f o r y o u . 
w e ll b u i l d y o u r w i n d o w s t o m a t c h 

y o u r i m a g i n a t i o n . 
A r c h t o p o r g o t h i c . D o u b l e h u n g , 
s i n g l e h u n g o r r o l l i n g . C a s e m e n t , 

p i v o t o r p r o j e c t i n g . T h e r m a l o r 
n o n - t h e r m a l . R e p l a c e m e n t 

o r o r i g i n a l . 
S e n d m e y o u r s p e c s . I ll t e l l y o u h o w 

w e II b u i l d t f i e w i n d o w y o u r e 
t h i n k i n g o f . Ca l l m e o r w r i t e m e . 

Q U I C K . N A M E 3 8 W I N D O W S . 
E F C O 

c/o Terry Fuldner. Founder 
200 West Dairy St reet 

Monet t . M o , 65708 
417-235-3193 

* W e ' r e w o r k i n ' o n 4 0 
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UPS/Upholstered Panel System 

D e s i g n e d by D a v e W o o d s 

JG Furni ture Sys tems 
A Div is ion of 
Bur l ing ton Indus t r ies 
Q u a k e r t o w n . 
Pennsy lvan ia 18951 
215 5 3 6 7 3 4 3 
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Rocky Mountain High: 
Solar power, cedar power. 

MIRRORS 

COLLECTORS 

REFLECTIVE ROOF SURFACE 

SOLAR HEAT STORAGE 

3? 

Two things dictated the design of this 
professional office building; The solar system 
and the concentration of the sun's radiation onto 
the flat plate collectors during winter. 

"This system provides 80% of heating and 
hot water requirements. 

"Along with being energy efficient, the 
building has a maintenance-free exterior that is 
in harmony with the mountain environment. 

Red cedar shingles are an obvious 
choice. In 3 to 4 years of weathenng, the cedar 
shingles will run silvery grey and will last decades 
W i t h no maintenance;- _Daniel W. Dixon 

For our new color brochure "27 New 
Commercial Ideas in Cedar [and a few old ones}',' 
write Suite 275, 515-116th Avenue, N.E., 
Beilevue, Wa. 98004. (In Canada: Suite 1500, 
1055 West Hastings Street. Vancouver, 
B.C. V6E2H1.] 

Circle No. 397 on Reader Service Card 

Solar Plaza Professional Building. Granby. Colorado 
Architects: Dixon/Carter Architects 

These labels under 
the bandstick of 
red cedar shingle and 
shake bundles are 
your guarantee of 
Bureau-graded quality. 
Insist on them. 

Cedar Indian basket 
Cedar. To touch the earth. 

Red Cedar Shingle & Handsplit Shake Bureau 
70 



GO WITH McGRAW-HILL'S EXPERIENCE! 
267/561 
DICTIONARY OF 
ARCHITECTURE 
AND 
CONSTRUCTION 
by C. M. Harris 
Pub. price. $39.50 
Club price, $26.95 

615/500 
SYSTEMS 
DRAFTING 
by FA Stitt 
Pub price. $19.95 
Club price, $14.95 

582008-0 
ARCHITECTURAL 
HANDBOOK: 
Environmental 
Analysis, 
Architectural 
Programming, 
Design and 
Technology, and 
Construction 
by A.M. Kemper 
Pub. price, $40.50 
Club price, $28.95 

162/166 
SITE PLANNING 
STANDARDS 
by J. DeChiara& 
L. E. Koppelman 
Pub price, $29.95 
Club price, $22.25 

787/190 
THE PASSIVE 
SOLAR ENERGY 
BOOK 
by E. Mazria 
Pub. price, $24.95 
Club price. $18.50 

312/990 
ENCYCLOPEDIA 
OF AMERICAN 
ARCHITECTURE 
by W.D. Hunt 
Pub. price, $39.95 
Club price, $29.95 

Join the 

ARCHITECTS' BOOK CLUB 
McGraw-Hiirs long-established 
club for architects that saves 

you BIG money on the important 
new books of all publishers! 

Take any one 
of these great professional books 

$ 
for only 

Values up to $ 4 9 . 5 0 

Special $1.89 book comes to you 
with your first club selection 

629 382 
MODEL BUILDING FOR ARCHITECTS AND 
ENGINEERS 
by J R Tavlor 
Pub price, S27 5 0 - - C l u b price. $17 95 
287 341 
STANDARD HANDBOOK OF ENGINEERING 
CALCULATIONS 
by T G Hicks 
Pud price, S32 5 0 - - C l u b p r i c e , S22 75 
023 530 
ENGINEERING FOR ARCHITECTURE 
by R E. Fischer 
Pub. price, $26 5 0 - - C l u b Price. $21 25 
108 323 
PRACTICAL PLUMBING DESIGN GUIDE 
by J . C Church 
Pub price, $24 95 - - Club Price, $ 18 75 

463 45X 
STANDARD STRUCTURAL DETAILS 
FOR BUILDING CONSTRUCTION 
b y M Newman 
Pub price. $32 50 Club price, $23 50 

TIME-SAVER STANDARDS FOR 
ARCHITECTURAL DESIGN DATA, S/e 
by J H C a l l e n d e r 
Pub. price, $ 4 4 . 5 0 - - C l u b p r i c e . $31.25 
596 /808 
DESIGN FOR ACCESSIBILITY 
by R J Sorensen 
Pub price, $22.95 - - Club Price, $ 17.25 

089, 248 
ARCHITECTURAL DELINEATION: A Photographic 
Approoch to Presentotlon 
b y E E Burden 
Pub. price, $32 5 0 - - C l u b p r i c e , $24 25 
767/629 
ARCHITECTURAL PRESENTATION TECHNIQUES 
by W Atkin 
Pub. price, $17 95 Club price, $12 75 
026 386 
SPECIFICATIONS: For Architecture. Engineering 
and Construction 
by C . Ayers 
Pub price. $21 50 - - Club price. $ 15 50 

626/359 
DESIGN COST 
ANALYSIS For 
Architects and 
Engineers 
by H Svi/inburne 
Pub price, $21 50 
Club price, $17.50 

162/654 
TIME-SAVER 
STANDARDS 
FOR BUILDING 
TYPES, 2/e 
by J. DeChiara & 
J. Callender 
Pub. price, $49.50 
Club price, $35.50 

573/956 
EARTHSCAPE: 
A Manual of 
Environmental 
Planning 
by J, 0, Simonds 
Pub. price, $29.50 
Club price, $22.50 

023/255 
BUILDINGS FOR 
THE ARTS 
by Architectural 
Record 
Pub price. $32.50 
Club price, $21.25 

023/301 
A TREASURY OF 
CONTEMPORARY 
HOUSES 
by Architectural 
Record 
Pub price, $21.95 
Club price, $16.50 

226/784 
INTERIOR 
PLANTSCAPING: 
Building Design 
for Interior 
Foliage Plants 
by R. L. Gaines 
Pub. price, $28.50 
Club price, $19.25 

W h y Y O U s h o u l d j o i n n o w ! 
• BEST BOOKS IN YOUR F I E L D - Books are selected from a wide 
range of publistiers by expert editors and consultants to give you 
continuing access to the latest books in your field. 

• BIG SAVINGS — Build your library and save money too! We guaran
tee savings of at least 15% off put)lisfiers' list prices on every book. 
Usually 20%. 25%. or even higher! 

BONUS BOOKS—You will immediately begin to participate in 
our Bonus Book Plan that allows you savings between 70-80% 
off the publisher's price of many books. 

• C O N V E N I E N C E - 1 4 times a year you receive the Club Bulletin 
FREE, fully describing the l^ain Selection and alternate selections, 
together with a dated reply card. If you want the Main Selection, you 
simply do nothing —it will be shipped automatically. If you want an 
alternate selection —or no book at all —you simply indicate it on the 
regular reply card and return it by the date specified. You will have at 
least 10 days to decide. If, because of late mail delivery of the Bulletin 
you should receive a book you do not want, just return it at the Club's 
expense. 
As a Club member, you agree only to the purchase of four books 
(including your first selection) over a two-year period. 

M A I L T H I S C O U P O N T O D A Y ^ ^ ' | | " ~ ' 
M c G r a w - H i l l B o o k C l u b s 
A r c h i t e c t ' s B o o k C l u b • P.O. Box 582. Hightstown. New J e r s e y 08520 
Please enroll me as a member and send me the two books indicated, billing me for my first selection 
only at the discounted memt)er's price, plus local tax, postage, and handling. U not satisfied. I may 
return the books within 10 days and my membership will be canceled I agree to purchase a 
minimum of 3 additional books dunng the next 2 years as outlined under the Club plan described in 
this ad Membership in the Club is continuous but cancelable by me any time after the four-book 
purchase requirement has been fulfilled 

Write Code # 
of $1 89 
PREf^lUf^ here 

Write Code # 
of F I R S T 
selection here 

Orders from outside the U S must be prepaid with international money orders in U S dollars 

Charge my VISA fwlASTERCARD Exp Date 

Credit Card * 

Signature 

Name 

City/State/Zip 
This order subject to acceptance by K<cGraw-Hill All prices subject to change without notice. Offer 
good only to new members A postage and and handling charge is added to all shipments. 

A 3 6 3 2 5 
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uctural steel... the odds-on 

Some call it "super-track. " Others call it "fast-track." 
But whatever you call it, speed of construction is the name 
of the game in Atlantic City's fast-paced, casino-building 
business. 

That's just one reason why steel is so popular here. 
Rapid erection of the steel frame leads to earlier occupancy, 
earlier return on investment. And steel's ability to adapt 
easily to last minute design changes contributes to overall -
construction efficiency. In fact, several steel frames were 
erected as much as 30 days ahead of the building schedule. 

As of this report, approximately 50.000 tons of s t r u^^C^^ 
tural steel have been specified since the first casino was ^ ^ ^ ^ 
completed in 1978. And Bethlehem has been the major 
steel supplier. 



avorite for Atlantic City's changing sky 

Bethlehem 



n u i ; n p u > a i o i C E 
QUESTION: 

Can you 
(a) build an attractive, functional corporate center, 
(b) boost urban renewal, and 
(c) still cut costs? 

FIRST-CHOICE 
ANSWER: 

Yes, with reinforced concrete. And 
energy savings are part of the bargain. 

Tandy Center, in downtown Fort Worth, Texas 
centralizes under one roof the corporate 
offices of the Tandy Corp., manufacturer 
and retailer of consumer electronic prod-
ducts (Radio Shack stores) It also expresses 
a commitment to the community providing 
a stimulus for urban renewal, without the 
use of public funds. 

Reinforced concrete's versatility made the 
project feasible, with the attendant benefits 
of low cost, fast construction, and energy 
savings. 

Tandy Center has two 20-story office 
towers, two 4-story retail buildings and an 
underground link connecting all buildings 
and supporting the city street above it. These 
five structures are all site-cast convention
ally reinforced concrete using Grade 60 steel, 
totalling more than one million square feet 

The project includes an ice rink with 
atrium and restaurants, retail shops, a major 
department store, a three-level parking 
garage. 

People detraining from a free subway that 
serves a remote parking area enter the 
complex through an ice rink atrium with 
85-ft. tall sloped ceiling. Exiting the ice nnk, 
viBitors encounter another five-level atrium. 
With free-standing open elevators. The focus 
of this atrium is a latticed concrete dome, 
filtering natural light to the bottom level. 

All buildings were framed with pan joist 
construction, to give a uniform structural 
depth hence making possible a simpler 
mechanical system. Repetitive framing 

increased the economy associated with 
form reuse while increasing construction 
efficiency. 

Exterior shear walls on the East and West 
faces of the office towers provide lateral 
load resistance and form a sun shield to 
help cut heat gain and reduce air condition
ing costs. 

The North and South faces of the office 
towers were framed with deep spandrels. 
These deep beams diminish the exterior 
glass surface to further reduce energy con
sumption. And the beams, coupled with the 
exterior columns, provide the required 
lateral resistance. 

The exterior shear walls, columns and 
spandrels, and the interior core walls were 
all formed with textured fin form liners for 
an excellent finish without architectural treat
ment or painting. 

Thus reinforced concrete gave a simple, 
economical answer to complex design prob
lems. And the use of local labor gave an 
impetus to the local economy and a sense 
of participation to the local building trades 
involved in the project-both matters of 
special pride to the owner 

Ask for Bulletin No. 18 
Architect Growald Architects, Inc.. 
Fort Wortti, Texas. 
Structural Engineer: Mullen & Powell, 
Dallas, Texas. 
Contractor Henry C. Beck Company, 
Dallas, Texas. 
Owner Tandy Corporation, Fort Worth, Texas. 

News report continued Ironi page 68 

C O N C R E T E R E I N F O R C I N G S T E E L INST ITUTE 
180 North LaSal le Street, Room 2112 

Chicago, Illinois 60601 mmm 
roi9'\ '172-5059 ̂ ^ ^ ^ 

THE ANSWEirS IN ' ' .o, . . . . a , , . . 

UEINFOUCl J) (mOlETE. 
Cii-dc- No. 331 oil Sci 

Professional Membership Program, write 
to V ice President /Market ing & Promotion 

Cnvd 

. i iui realis uani.s to be. and w hiil tlie ;n-
chitect.s would like this town to be." 

Their reactions are not suiprising, 
since they are all very concerned with 
context in their own wot k. and they all 
ha\e rejected .some of the premises of 
Modi r i i ;ii ( h i icdi i re inij^licit in inosi ol 
the major new Columbus buildinj^s. But 
even Judy Bing, whose work is more in 
the .\Iodernist tradition, spoke favorably 
only of "Main Street" and " th f beautiful 
Dan Kiley plantings." 

   

J u d y B i n g 
I n her presentation to .Miami University 
.students in O x f o r d , Oh. after the 
charette, Judy Bing described her proj
ect as "a modest, quiet little building," 
set back f rom the street with a sidewalk 
cafe to support the l ife of Main Street. 
The plain, low-rise siiuciures in her 
study center/museum complex are dom
inated by the big \ ' iciorian courthouse 
next door and surrounded by trees on 
the street line and in an interior court
yard. 

The emphasis in the design was on 
the different f unctions of the parts—the 
gallery, the studios, the meeting rooins 
—and on their relations to the scheme as 
a whole and to the townscape. 

Susie Kims design. 

Susie K i m 
Susie K i m , on the other hand, si/.ed up 
the site abstractly by studying a map, but 
ended up creating a scheme that 
reflected the imagery of the area. Her 
eclectic addition to the old courthouse 
has a mansard roof, pavilions, pedi
ments, and moldings. It also has a tower 
on pilotis, a curved, trellised garden 
wall, and an earth berm that is "half 
building, half landscape." 

•'.\tter a while, vou realize that there is 
an identity to this town and that it is 
along Main Street. Main Street is a 
room, an important space. But unfor tu
nately as you come closer and closer to 
the end, it's very depressing. There, 
where Cesar Pelli's enclosed shopping 
mall brings the suburbs into the c i i \ . i i 
just peters away." 
[News report continued on page 80] 



Attractive home on Cape Cod. Massactiusetts; Architects Bedar & Alpers. Boston. M a s s a c h u s e t t s ; Wood siding and wood trim treated with Cabot products. 

W o o d a n d C a b o t s S t a i n s . . . m a d e f o r e a c h o t h e r 

C a b o t ' 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 Stains. 
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 
assures 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: 

Samuel Cabot Inc. 
O n e U n i o n S t . . Dept . 4 2 8 . B o s t o n . M a s s a c h u s e t t s 0 2 1 0 8 

' ' C a b o r s S t a i n s , t h e O r i g i n a l S t a i n s a n d S t a n d a r d f o r t h e N a t i o n s i n c e 1 8 7 7 ' 

Circle No. 329 on Reader Service Card a, 
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High interest rates, rising building 
and investment belt-tightening are 
but we do have the answer to your 

TuHak 
the cost effective 

TUFFAK CM-2 is cost 
effective because: 

• It's virtually unbreakable, so 
you don't have to worry about 
breakage problems. 

• It's abrasion resistant, so that 
you can clean it without wor
rying about scratching. 

• It's chemical resistant, so you 
don't have to use any special 
cleaners or be concerned about 
the effects of airborne dirt and 
chemicals. 

^ • It stands up to the blazing 
I summer sun with its damaging 
I ultraviolet rays, as well as to 
I rain, sleet, hail and snow - and 
I still retains its optical clarity over 

a long period of time. 
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Durable, clear, hard coating 
TUFFAK CM-2 sheet has a durable 
clear, hard coating that provides 
the maximum protection against 
these "other" punishments that 
window glazing is subjected to, 
while the standard polycarbonate 
substrate takes care of the big 
problem . . . breakage. 



costs, increasing liability claims, 
problems we can't solve... 
window glazing headaches: 

GM-2 
COATED POLYCARBONATE SHEET 

glazing material 

' W e installed TUFFAK CM-2 
because we wanted a 
material that was not only 
vandal resistant, but one that 
would be 
weather-
able and 
easy to 
maintain" 

Joseph G. Koehler. 
Principal 
Upper Moreland 
Junior High School 
Willow Grove. PA 

Meets safety standards 
TUFFAK CM-2 meets all the require
ments of a safety glazing material as 
defined by the Consumer Product 
Safety Commission's Architectural 
Glazing Materials Safety Standard 

(16 CFR1201), Categories 1 and 2, and 
the requirements for light transmitting 
plastic under building codes. 

Get the facts before you buy 
CIRCLE THE READER SERVICE NUM
BER before you buy or specify a window 
glazing material to solve your breakage 
or vandalism problems and get all the 
facts on TUFFAK CM-2.0therpolycart)0-
nates may be as tough, but none are 
more durable or more cost effective! 

the trademark 

T U F F A K 

the company 

ROHM 
iHnns PHILADELPHIA. PA 19105 

T U F F A K 
polycarbonate is 

comtxjsfitjle 
O b s e r v e tire p r e c a u i i o n i 

aDOropriate tor c o m p a r a b l e ' 
forms ot wood For building 
JSCS c h e c k c o d e approva ls 

A c c e s s panels may be reouired 
lor evacuation ano venting o( 
rooms glazed witn T u F F A K 
Avoid exposure to neat or 

aromatic solvents Clean 
wiin soap and water 

Avort atyacn«a 
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The finishing 
touch in a 
washroom 

shouldn't be 
a different 

finish. 

arker framed 
mirrors are a 
right way to 

atch. 

To make washroom convenience 
complete, mirrors are necessities, 
and Parker stainless steel framed 
mirrors are ideal for over-the-sink 
mounting. Constructed of 300 
Series stainless steel, they're 
available v\/ith a bright polished 
finish to match the bright finish 
which faucet sets usually have. 
Choose from Parker's wide range 
of mirror sizes, for the perfect finish 
to your washroom designs. See our 
catalog in Sweets General Building 
File 10.16PA. 

0 Charles 
porker 
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290 PRATT ST.. MERIDEN, CT 06450 
TEL: 203-235-6365 
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News report continued f rom jjage 76 

"The secret is: f rom a very small 
point, how much can you control?" Kim 
said, expressing an altitude that was al
most diametrically opjjosed to Jud\ 
Bing's. Kim designed her museum as a 
termiim.s lo Main Street, and its court
yard is to \ye the link with the river. 

Fred Koetter 
P r̂ed Koetter interpreted the design 
problem in a manner similar to his part
ner's, but his solution was less romantic. 
more witty, and geared less to visual im
ages than to social behavior. 

He decided to activate and define 
Main Street by erecting monuments at 
either end, bringing back a sense o f 
place and creating a sense ol identity in 
Columbus. "These qualities ha\e been 
corrupted in Columbus by decay and by 
the egomania of architects," said Koet
ter. Small-town America is probably the 
highest point in American urbanism. In 
lots of towns, in New England church 
squares, and in little parks you find 
triuinphant war memorials or monu
ments to fearless firemen. All there is in 
Columbus is a rather pathetic little 
monument to "veterans of all wars." 

Koetter's proposed building, like 
Kim's and Ring's, is grouped around a 
courtyard, with the old courthouse en
closing the square on one corner. It has 
lour layers of consti I K t ion. part solid 
and part void. At the corner opposite 
the entrance is a round pavilion with a 
big communal front poix h. a device to 
give the fanners an alternative seating 
area to Pelli's enclosed mall, where the 
whole town gathers. It is part of Koet
ter's attempt to bring old-fashioned 
small-town urbanism back to Columbus. 

Coy Howard 
"There doesn't need to be an urban 
space in that town," Coy Howard felt. 
• 'All that's wrong is understimulation." 
Furthermore, he observed, "The town 
erodes at the edge, and that's a natuial 
feature, which probably should be left 
alone." He placed his building as far 
away f r o m the town center as the site 
allowed, on the riverbank where ware
houses are located by default. 

The building he proposed is a plain 
brick warehouse like others in the town, 
but it is to be covered in sheets o f foam 
gi een Carrara glass, as is the town's Art 
Deco movie theater. I t is to have cracks 
in the glass, which are to be filled with 
Corten steel, guaranteed to rust and re
veal the brick masonry underneath, as 
do other decaying small-town buildings. 
Even sheets of plywood, that typically 
board up unoccupied Main Street build
ings, are to be used on the structure to 
fur ther the metaphor ol the "real" ar
chitecture of Columbus, I n . Howards 
project is not a critique so much as a 
poignant celebration: as art should, it 
forces the visitor to see the town with 
different eyes. [Jayne Merkel] 

Jayne Merkel is architecture critic of the Cin
cinnati Enquirer and a contributor to other 
magazines and journals. 

S T A N D A R D S 
you C A N 
L I V E W I T H 
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N F P A ' s N e w 
1 9 8 1 N a t i o n a l F i r e C o d e s ® 

NOW the new. thoroughly 
updated 16-volume 1981 
National Fire Codes set is avail
able for shipment in April. What
ever your profession—architec
ture, engineering, fire service, 
health care, industry—the 1981 
National Fire Codes are your 
EXCLUSIVE, authoritative refer
ence to help serve your every 
fire protection need. 

NEW from cover to cover, 
the 1981 National Fire Codes 
includes the complete texts of ail 
238 Codes, Standards, Recom
mended Practices and Manuals; 
including the NEW 1981 National 
Electrical Code". 1981 Life 
Safety Code". 1981 Flammable 
and Combustible Liquids Code; 
plus 59 additional newly 
approved or revised 1980 Codes 
and Standards. More changes 
than ever before! 

Make sure you've taken 
every precaution against disas
trous fire. Order your 1981 
National Fire Codes set today! 
Over 13.000 pages, soft covers. 
1981.16-volume set $130.00. 
(Order No FC-SET) 

To order, write or call: 
National Fire Protection Association 
Batterymarch Park. Quincy. MA 02269 
Attn: Publications Sales Division D53 
Direct Dial (617) 426-2525: Telex 94-0720 
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ENERGY EFFICIEINCY. 
It's in the bag. It's in thewall. 

Restoring an old, run down, energy-leaking building 
into a modem, beautiful, energy-efficient building is now 
easier than ever before. All you need to remember is that 
the Insulation Solution is in the bag. In the Thorowall 
Insulating Plaster bag. 

Thorowall is the cement-base, fireproof insulating 
plaster brought to you by Thoro System Products, and 
designed specifically for exterior wall application. 

A Rhodipor product, Thorowall Insulating Plaster is 
new to America, but yet an old favorite throughout Europe 
since its development in Germany nearly 15 years ago. 

You see, Thorowall Insulating Plaster features a 
perfectly balanced combination of expanded polystyrene 
beads, hydraulic binders and chemical additives. Because 
of these extremely lightweight aggregates, Thorowall 
Insulating Plaster weighs only one-sixth that of plaster with 
conventional sand aggregates. Therefore, it puts little stress 
on the wall structure to which it's applied. Because it is 
packaged in powder form, it eliminates the need of fitting 

boards to special sizes. Al l you have 
to do is add water and Thorowall 
Insulating Plaster is ready for 
application. And because it is a plaster 
it can be applied by either a spray gun 
or trowel. As easy and as fast as 
applying stucco. 

But the most important thing is 
that Thorowall Insulating Plaster 

comes from us. And you know us well. We're Thoro System 
Products, the same company that has been protecting, 
beautifying and waterproofing masonry and concrete, more 
and belter than anybody else in the world, for over 65 years. 

And when it comes to making energy-efficient 
buildings out of old structures, we've got the insulation 
solution wrapped up for you in the Thorowall bag. 

Thorowall 
INSULATING PLASTER 

product 

The perfect time for insulating a new concrete 
building is at the same time the walls are going up. 

Meet Thermocurve, the revolutionary insulating 
system for new concrete structures that lets you put the 
energy efficiency right where it should be. In the wall. 

Thermocurve panels are made of two inch thick 
cellular polystyrene and have a unique curved design that 

allows them to fit snugly within the 
wall forms and position themselves 
securely as concrete is poured. 

In minutes, Thermocurve 
becomes an integral, totally encased, 
permanent part of the wall. A tough 
barrier against temperature extremes 
with a plus R-9 factor that reduces 
heat loss by as much as 75%, without 
sacrificing space, beauty, safety or 
structural strength. 

Thermocurve panels are ideal 
for basement walls, where 20% of 
most heat loss occurs and, of course, 
for below- and above-grade poured 
walls, where temperature control and 
protected insulation are an essential 
factor. The panels come in three widths 

^ ^ ^ ^ for all standard poured-in-place structures, 
and can be cut to any custom size the job calls for, 

with a simple hand saw. And using Thermocurve eliminates 
about 25% of the expensive concrete regularly needed. 

And even better, Thermocurve is backed by us, 
Thoro System Products, the same company that for over 65 
years has been protecting, beautifying and waterproofing 
masonry and concrete, more and better than anybody else 
in the world. And when it comes to building energy 
efficiency into new structures, with Thermocurve we've 
put the insulation where it belongs. In the wall. 

T h ^ ] m o ) c u r v e ' 
"ThermtKurve is a ReiiiNiered Trademark i>l The Thcriiuicurvc Company. 

"rhadipar 
•Rhoilipor IS a Ri-gisicrcd Trademark ol GebrUdcr Rhodius 

THORO 
SYSTEM 
PRODUCTS 

lyKI Thoro System Products 

Dept. PA 814 7800 N.W. 38th Street Miami, Florida 33166 
Western Office: 38403 Cherry St., Newark, C A 94560 
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DouUe-up! 



Andersen lets you use 
more window beauty without 

usii^ more energy 

Double the window area without increasing 
heating costs? It's as easy as saying, 
"Andersen® Perma-Shield® windows." 

Andersen's snug-fitting design is two 
times more weathertight than industry air-
infiltration standards. The better to keep 
out drafts and keep in comfort. 

And the windows' double-pane insulating 
glass is two times more effective at reducing 
heat loss conducted through the glass than 
outdated single-pane glass. 

So what does all that mean to you? 
It means that when used in place of 

similarly styled single-pane windows that just 
meet industry standards, Andersen Perma-
Shield windows let you double the window 
area — at no increase in heat loss. 

And when properly sized, shaded and 
oriented toward the sun, Andersen Perma-
Shield windows help cut heating and cooling 
costs still more. Their potentially larger 
window area can take greater advantage of 
the warming winter sun. And can open in 
summer for energy-saving natural ventilation. 

Want to double the window area of 
your next design? It's as easy as calling your 
Andersen distributor and saying you want 
Andersen Perma-Shield windows and gliding 
doors. Also see Sweet's file 8 . 1 6 / A n . Andersen 
Corporation, Bayport, Minnesota 55003. 

.rp llmyt-n MN IH7H 

The beautiful way to save fuel ® 

^ndersenW/indowfJls 
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"me 20th Century 
...with answers 

Answers for "Renaissance America.' 

The creation of New York City's tallest, most elegant hotel from 
a union of Whites legendary Villard mansions with an eminent 

bronze and glass tower was a classic architectural challenge. 
The neo palazzo houses were restored with meticulous historical 

fidelity with "The Palace" tower forming a backdrop. 

And Gold Bond products are an important part of this 
Renaissance America" movement. Rising with The Palace are 51 

stories of elevator and stairwell shaft enclosures constructed 
with the Gold Bond I-Stud Cavity Shaftwall System. 
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meets Stanford White 
from Gold Bond. 

Gold Bond provides answers for your part in "Renaissance 
America" - in products, systems and services. For more informa

tion see Sweet's File 9.6/Go or call 800-821-7700, Ext. 327 
(In Missouri. 800-892-7655) or write Gold Bond Building 

Products, Div of National Gypsum Co., 2001 Rexford Rd., 
Dept. PA, Charlotte, N.C. 28211. 

Gold Bond l-Stud System • APPLICATIONS - Elevator and 
stairwell shaft enclosures. • METAL FRAMING - l-Studs and J 
Track runners. • PANELING - 1 " and Ve" Fire-Shield Gypsum 
Wallboard • FIRE RATING - 2 hours • SOUND RATING - 50 
STC • ADVANTAGES - Savings in installation time, space and 

weight. Easy visual alignment and engagement tabs. 

Gold Bond 
Building 
Products 

A National Gypsum Division 
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End of t h e D v a s h i o o m w a s t e land. 
Year after year, washrooms turn out looking 

pretty much the same. No more. Bradley Wash-
fountains offer the variety of circular, semi-circular 
or corner styles in precast terrazzo. colored 
Bradglas or stainless steel. They serve large groups 
eff iciently and let you achieve a new look. too. 

One 54-inch Washfountain can serve up to 
eight people at the same t ime. It takes about 15% 
less space than lavs, and can cut installation costs 
as much as 80%. It also reduces the amount of 

water used and the energy used to heat it. 
On the maintenance side, one Washfountain 

cleans up more quickly than eight lavatories. And 
a choice of bowl materials el iminates unsanitary 
chips and cracks, even resists chemical attack 
and corrosive atmospheres. 

WRITE FOR OUR WASHROOM/SHOWER 
ROOM PLANNING GUIDE Bradley Corporation, 
9107 Fountain Blvd.. Menomonee Falls. Wl 53051 

Anothef 
f ifi[ht idea 

f f om 

Circle No. 325 on Reader Service Card 



Now you tell 
me they have 
ceiling 
panels, too. 

Good news! 

Permalite insulation 
for every roof. Specify 
Pennalite Sealskin, 
Permalite Urethane, 
Permalite Pk, or 
Permalite Pk Plus— 
perlite/urethane 
sandwich insulation. Pk 
Plus is recommended by 
quality roofing contractors 
because it adds a layer of 
perlite to give the best base 
for the BUR over urethane. 
Permalite perlite 
aggregate. Permalite 
perlite insulating concrete, 
bonded to high-strength 
steel centering, provides 
ideal roof deck construction 
where insulation, rigidity, 
permanence, weight 
reduction and resistance to 
fire, wind and seismic 
pressures are vital factors. 

I know Permalite 
makes great 

roof insulation. 

 

Permalite quality in 
acoustical panels. 

Now you can get 
Permalite quality and 
service in acoustical 
ceiling panels, too. 

You get the solid 
reputation of Permalite's 

building products backing 
every order of new 

Permalite acoustical 
ceiling panels. 

You also get fast delivery 
from our plant in Ontario, 

California. 
Choose from two 

patterns, in 2' x 2' and 
2' X 4' sizes, in lay-in and 

reveal, all priced 
competitively. 

If you'd like to know 
more about 

Permalite acoustical 
ceiling panels, call 

or write. 

L o o k u p t o P e r m a l i t e 

P€ftmmjT€ 
G R E F C O , Inc./Building Products Division 

3450 Wilshire Blvd., Los Angeles, C A 90010 • (213) 381-5081 

gmfcg A subsidiary of General Refractories Company 
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GDWD PLEASER. 
Moving people in style. Saving energy. 

That's the Westinghouse ModulinelOO escalator. 
Pleasing big crowds is 

the specialty of the Park 
Place Casino Hotelin 
Atlantic City. And of the 
Westinghouse Moduline 
100 escalator. 

Customers were 
impressed with the 
dynamic looks of this 
"Stairway to the Stars" 
and its spectacular 
90-foot glass balustrade. 

Hotel managers liked 
its abi I ity to move a lot 
of people quickly. 
Efficiently. 

And the quick, trouble-

free installation meant 
the Bally Corporation, 
owner of this showplace. 
could open for business 
sooner. And win in the big 
race for new business in 
the "new Las Vegas!' 

But like building 
owners and operators all 
across America. Bally 
will also be pleased with 
the substantial energy 
savings these escalators 
provide. 

Independent tests 
showed the Moduline 
100 saved 130% over con

ventional escalators 
going up and a whopping 
59% going down with 
only five passengers. 
And with more people 
the savings were even 
greater. 

How does 
Westinghouse do it? 

With a unique one-
design concept. Modular 
units, each with a sepa
rate motor and drive, can 
be interconnected. So 
you can span a vertical 
rise to almost limitless 
height. Separate, parallel, 
cnss-cross or even 
stacked arrangements 
are possible. And the 

compact design reduces 
the need for massive 
machine rooms. Build
ing space opens up. 
That's real design 
freedom! 

To find out more about 
these people-pleasing 
people-movers write: 
Westinghouse Elevator 
Company. 150 John F. 
Kennedy Parkway. 
Short HillslNJ 07078. 
Circle No. 433 

/^7>. Westinghouse 
Is^^yl Elevator Company 

The technical leader 
in people-moving systems. 
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"HOW I DOST45% ON 
MY LAST JOK' 

"Im Gerald M. Fedorchak, 
the architect. 

And Lossnay Heat 
Exchangers helped me elimi
nate 650,000 Bais from 
what would have been a 
1,250,000 Btu heating plant 
for the Domhey Industrial 
Center in Portage, Indiana. 

The 35,310 CFM Loss-
nay Heat Exchanger instal
lation I specified will enable 
my client to reduce heating 
Btu requirements by 45%, 
with no penalty in comfort. 

We figure the Lossnay 
system wall have paid for it
self in IVi years. 

After that, its all gravy 
All possible, because 

Lossnay Heat Exchangers 
use specially treated paper 
elements instead of tradi
tional metals. 

So at Dombey they will 
recover 67% of the latent 
heat (humidity) as w êll as 
76% of the sensible heat 
(temperature). R)r a remark
able 50% reduction in energy 
and operating costs. 

Also, since paper is light
er and cheaper than metal, 
Lossnay Heat Exchangers 
can offer considerable sav
ings in initial costs. As much 
as 20%, in some installations. 

While this installation 
requires auxiliary fans, the 
exchangers, themselves, 
have no moving parts. And 
the replaceable paper ele
ments carry a whopping 10 
year warranty. 

Lossnay Heat Exchang
ers are available in more 
than five-dozen variations: 
residential, commercial, in
dustrial, even units for high 
temperatures or corrosive 
environments. 

There are combination 
units, package units. 

Capacities from 25 to 
200,000 CFM and beyond. 
Most available off-the-shelf 

So if youd like to make 
your customers happy Id 
suggest you get in touch with 
the Lossnay Heat Exchanger 
representative nearest you. 

For his name, call 800-
421-1132 toll-free. In Cali
fornia call 213-537-7132. 

Or write Mike Tliomas, 
Mitsubishi Electric Sales 
America, Inc., 3010 East 
Victoria Street, Compton, 
California 90221. 

If you do that, you 11 have 
the means to bid lower on 
neŵ  heating and/or air con
ditioning installations. 
And some pretty good op
portunities to make money 
upgrading old installations. 

/NDCX)RS OLTD(X)RS 

Exfu2U.Stc'ti 
f cxcharxf^cd I  

 

Flat paper 
partition 

Corrufiatcd 
paper spacer 

Intake 
(unchanged) ail 

Because there must be 
thousands of places just like 
Dombey. That, with very 
little effort, could easily be 
turned into losers." 

A MITSUBISHI 
ELECTRIC LOSSNAY 
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Columbia Flier Building. Columbia. M D . Architect: Robert J . Moon . D. I. Design. Columbia. Contractor: Jolly Co.. Bal t imore. M P 

Beautiful on both sides 
One-piece Inryco/wall 2PS preinsulated 
sandwich panels are only 2"thick, but even 
with interior surface exposed, their isocyan-
urate foam cores give them an outstanding 
U-value C.064; —keeping interiors warm in 
winter and cool in summer—conserving 
energy in all seasons. 

A9-22-3 

Inryco/wall 2PS panels are beautiful on both 
sides: exteriors and interiors coated with 
oven-cured Duofinish over galvanized steel. 
Expensive? 2PS panels actually save money 
in terms of life cycle costing. For more data, 
contact your Inryco representative, or 
INRYCO. Inc., Building Panels Div, Dept. D, 
4069 W. Burnham St., Milwaukee, Wl 53201. 
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And now were going 
to give you more! 
Only U.S.G. makes a line of sound control ceilings this brood, 
ranging from economical to elegant. 
Prestige ACOUSTONE" mineral acoustical ceilings come in a 
classic natural fissured look with exclusive integral colors as 
w e l l OS with white frosting highlighting the color Both regular 
and FIRECODE' AURATONE" panels and tiles ore offered in six 
attractive patterns, all in washable white. 

USG" Gypsum Ceiling Panels provide handsome interior and 
exterior ceilings at economical cost. They con be ordered 
unfinished, w i t h gleaming white finish that is textured then 
baked on, and with textured vinyl films in white and in color 
To meet the present and future demand for these sound control 
ceilings, U.S.G. is making a major investment in production 
capacities and research into new features and patterns. Our 
goal is to make it practical for you to specify a U.S.G. ceiling 
for every one of your projects. And now we hove what it takes 
to meet your job schedule no matter how critical the timing. 

Acoustone ceiling in dramatic earthtone. 



: A 

Auratone Panels and Tiles 

For the high fashion store a VISTA SONIC '"ceil ing combining 
Auratone performance with optical-clarity mirrored surface. 

Fancy,fissured and 
fire-rated! 
AURATONE" 
Ceiling Panels and Tiles 
Excellent sound attenuation and good sound 
absorption distinguish these water-felted, mineral-
fiber panels and tiles. Four attractive patterns with 
easily maintained finish or special plastic coating to 
resist severe soiling. Available with up to 3-hr fire-
rated designs. • For complete details, see your U.S.G. 
Representative or write to Sound Control Products, 
101 S. Wacker Drive, Chicago, III. 60606. Dept. PA481B 

UNITED STATES GYPSUM I I 
BUILDING AMERICA i t 
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A timely message to architects, 
builders, contractors 
considering exterior 
insulation Telegram* 

5 l e r n u n i o n 

MESSAGE \ 
NUMBER / 

1 V / l • • - • Z.  

ADDRESS. ^ . 

C I T Y 
£ & ZIP CODE:  

E X T E R I O R I N S U L A T I O N S Y S T E M S D I F F E R D R A M A T I C A L L Y ( S T O P ) 

T E C H N O L O G Y HAS CHANGED R A D I C A L L Y ( S T O P ) LOOK A T 

YOUR C U R R E N T S P E C S ( S T O P ) I F T H E Y D O N ' T I N C L U D E S T O 

S Y S T E M S , S T O P E V E R Y T H I N G AND LOOK F U R T H E R . 

T H E FEW M I N U T E S Y O U S P E N D COMPARING S T O C O U L D S A V E 

S I G N I F I C A N T R E M O D E L I N G AND R E P A I R I N T H E F U T U R E . 

I 
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STO technology reveals 
some critical differences 
C O L O R SELECTION—The wrong color or shade can 
cause system deter iorat ion or total failure fast through 
heat absorpt ion and moisture retention. STO offers 13 
base colors with more than 3 0 shades in each to 
ensure beauty and long life in any env i ronment . 

G R O U N D C O A T / R E I N F O R C E M E N T — T h e chemical 
propert ies of cement and f iberglass are incompat ib le 
and can break down when wet. STO offers 
non-cement ious ground coats and reinforces its mesh 
with a 2 5 % (by weight) plastic coat ing. This s imple 
di f ference in technology can have profound ef fects on 
the success or failure of your total exterior insulat ion 
sys tem. 

PRODU CT / APP LI C A T I O N TECH N O L O G Y — S T O , 
the world's first and largest manufacturer of exterior 
insulat ion sys tems, of fers product and appl icat ion 
technology developed over more than 20 years of 
innovation and system ref inement. Improvements, 
especial ly in the last five years, guarantee that 
STO has no equal in state-of-the-art quali ty and 
long-term durability. 

The STO manufacturing facility in Rutland, Vermont is a 
model of total thermal efficiency. It represents a typical 
installation on a standard ARMCO metal building. 

Call or write today for a free analysis of your specifications. 

S T O energy conservat ion incorporated 
Qual i ty Lane. Box 219 . Rut land, Vermont 05701 
802 775-4117 

2189 Fl intstone Dr ive, Tucker, Georg ia 30084 
404 /939 -9590 
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Form and sense 
Books 

    

Thermal Delight in Architecture, by Lisa Hr.sr/iong, Cambridge, 
Ma, MIT Press, 1980, 78 pp. $5.95 'paperback: $12.50 cloth. 

Rer'iewed by Doug Kelhaugh, a principal of Kelhaugh ^ Lee 
Architects, Princeton, NJ. 

The ancients were not far wrong when they divided iheir 
world into the four elements of earth, wind, water, and ftre. 
How to keep the soils of the earth intact, cleanse our winds, 
pur i fy our waters, and fuel our fires are still some of the most 
pressing problems facing us today. Fueling our fires is the 
most topical of these questions and the subject of a whole new 
literature that is growing up around energy. 

Here is a little book, an essay really, that will open your 
mind and, much to the credit of the author's wri t ing skill, 
inaintain your interest without a single picture or drawing. 
This is a tough job for any writer in these days of image-
ridden media. Ms. Heschoti^; docs it bv resorting to economy 
and clarity. Each word is carefully chosen, each .sentence care
ful ly constructed. There is no excess baggage, no compulsion 
to flesh out a longer book. The one image used is on the 
( o\cr, and it is as del ightful as it is poignant: a fresh straw hat 
floating in a black field in the cool of the night. The hat is an 
artifact that is at once a symbol and an object of Necessiix. 
Delight, Affect ion, and Sacredness. These are the four chap
ter titles of the hook; eac h makes iascinaling reading. It is 
probabh best to read the book one chapter at a time, not lo 
rush through the whole thing in one sitting, as is the tempta
tion with a book this short. Like all good books, this one 
creates its own environment; slowing down and relishing par-
[Books continued on page 101] 

Prestige plus 
noise and fire resistance 
ACOUSTONE" 
Acoustical Panels 
and Tiles 
The classic, stone-like elegance of ACOUSTONE 
ceilings is for real, for each tile is cast mineral fiber 
Five distinctive patterns ore now standard.They come 
3/4" thick and from 12x12" to 2'x4'. aSee your U.S.G. 
representative for the superior specifications 
ACOUSTONE ceilings offer, or write Sound Control 
Products, 101 S.Wacker Dr, Chicago, 111.60606, 
Dept. PA481I 

UN/TED STATES GYPSUM// 
BUILDING AMERICA MM 

k- No. 417 oil RcM(li i Sci V i< f Card 99 



The height of ceiling fashion. 

Featuring the Grinnell Designer Series of Ceiling Sprinklers. 
Because necessity needn't cramp your style. 

The Designer Series of Ceiling 
Sprinklers allows you the greatest 
possible design latitude without 
letting their presence detract from 
features that make your building 
unique. 

Our new Cleanline I I , for 
instance, is 25% smaller in diameter 
than previous Cleanline models. 
And other Designer Series models. 

such as our new, smaller-sized 
Recessed and Flush Ceiling 
Sprinklers, can be installed before 
the ceiling itself is in place. 

They're unobmisive, yet recog
nizable as sprinklers to give building 
occupants greater peace of mind. 
They're easy to install, which helps 
save on labor costs. And they're 
comp)etitively priced. 

Write for information on the 
Qeanline I I and other models in 
Grinnell's Designer Series of Ceiling 
Sprinklers—Recessed, Flush or 
Quartzoid types. Contaa: 
Grinnell Fire Protection 
Systems Company, Inc. 
10 Dorrance Street 
Providence, Rhode Island 02903 
Atm: Advertising Department 

m G R I N N E L L r 
^ i ^ t j S ' GRINNELL FIRE PROTECTION SYSTEMS COMPANY. INC 

Circle No. 354 on Reader Serx ice Card 



Books continued f rom page 99 

ticular moments is very much in the spirit o f the book. In
deed, speed reading ii would be an act of consumption rather 
than delight. O f consumerism we must beware: we have be
come consumers of environments as well as of merchandise. 
We order them up with the turn of a thermostat, little know
ing or caring what our buildings must go through to make us 
comfortable. 

Ms. Heschong exposes modern environmental control sys
tems for what they are: "Rather like the Cinderella of archi
tecture; given only the plainest clothes to wear, they are rele
gated to the back room to do the drudgery that maintains the 
clci^.mi lifcsiN le of ihe other sisters: light, fo rm, structure, and 
so for th ." Thermal qualities arc usualU not included in ilu-
architect's initial conception and are underrated as part o f the 
experience o f space. How v.efeel about a space, not just how 
we see, hear, and move through it, is an important part of 
experiencing architecture. Sense of place, even topophilia or 
love o f place, is emerging as a vital concern o f architecture 
especially as we leave behind the conception of space as uni
versal, Cartesian grid of unlimited equipotential space. 
Perhaps our place is our sixth sense. As the book points out, 
we actually do have a sixth sense, that o f warmness and cool
ness. It is usually lumped together with the sense of touch, bin 
"we have specialized nerve endings whose only function is to 
tell us i f some part of our body is getting cooler or warmer." 
Surprisingly, they can't tell what the temperature o f some
thing is; rather they monitor how quickly our bodies are los
ing or gaining heat. They are not thermometers but heat How 
meters. This seeming tidbit of physiological information is 
unknown to most architects, who overlook the importance o f 
the radiant environment. They simply design for air tempera
ture, sprinkle thermostats around their buildings like so many 
steering wheels, and leave the dr iving to us. 

We are mammals, most o f us, and need to maintain a rather 
precise and constant body temperature. Unlike reptiles, we 
must enjoy specific thermal strategies, always including cloth
ing, almost always shelter, and sometimes architecture. Most 
of us know by now about the adaptive and sophisticated 
thermal strategies of vernacular building around the world, 
many of which are cited in the book. They are instructive, but 
arguably a little romantic given today's technical knowhow. 
This book's point, however, is not that we should abandon 
modern H V A C , but put comfort in perspective—to realize 
that "the thermal environment has the potential for . . . sen
suality, cultural roles, and symbolism that need not, indeed 
should not, be designed out o f existence in the name of a 
thermally neutral world." The use of our H V A C systems is 
directed in a single-minded way to produce standard comfort 
zone conditions o f 69 F to 75 F around the clock, around the 
building, around the year. Stupid, expensive, and dul l ; the 
approach deprives us of such special places as the inglenook 
hreplace, sauna, Japanese bath, gazebo. Islamic gardens, cool 
crypt, and porch swing. The book describes these and other 
examples of thermally del ightful architectural traditions. 
Consider the following paragraph as an example of both how 
delicious are the traditions and how lucid is Heschong's 
prose: "Sharing the experience of a pleasant thermal setting 
may also add an extra bonus to courtship. The gentle cooling 
breeze o f the southern porch swing provided a happy excuse 
for the couple to quietly sit together. A more technological 
version might be seen in the type of car that teenagers of the 
1950s considered ideal for a hot date—the convertible. The 
sheer enjoyment of the cool wind whipping by could put a 
date in the right mood. Slightly more erode, perhaps, were 
the atrium and greenhouses that were favorite settings fo r 
romance in Victorian England. The lovers could get lost 
among the leaves of the exotic, tropical plants and possibly 
mistake the hot, humid atmosphere for their own concealed 
passion." 

Another vivid example described is the hearth. Even i f they 
never use it, people in our culture love having a fireplace. It 
is, oTwas until that cooler medium T V displaced it , the sym
bolic center of the house—clearly much more than a place for 
[Books continued on page 103] 
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Books continued f r o m page 101 

burning wood. It provides not only a physiological experience 
but an aesthetic one, made all the inore acute by sharply con
trasting it with cold. Coming inside f rom, or just seeing, a 
winter storm outside allows us to savor the fire's warmth. It is 
around these thermal experiences, not those o f an H V A C 
system, that people develop affection. And it is affection that is 
so sorely lacking in most people's reaction to Modern archi
tecture. 

At this moment in history, passive solar architecture is car
rying the thermal flag and doing the most toward turning the 
pumpkin into a carriage. I t was while designing a passive solar 
home that Heschong "became intrigued with the design po
tential of thermal qualities. . . ." Rather than simply housing 
an autonomous mechanical system designed by a consultant, 
the passive solar building attempts f rom the start to become 
its own thermal system. It is a giant heat exchanger that col
lects, stores, and distributes thermal energy, creating dynamic 
zones of comfort and discomfort, delight and dislike. 

Perhaps it is through delight and affection that solar and 
Post-Modern architects can converge. Both seem set on de
veloping a friendlier, less austere architecture—the former by 
manipulating climate and arrows, the latter history and or
nament. Both can dip into the architectural vocabulary o f 
earlier periods when energy was expensive and architectural 
theory less doginatic and heroic. 

I n the words o f the author, the book is "some background 
information and a bit o f musing. " We could stand some more 
musing on energy and architecture as well researched, reada
ble, and succinct as this. Aside f rom having a high price per 
pound, however, the book also suffers i rom being a bit too 
charming or precious at times. It occasionally reads a little too 
much like Kahil Gibran. Its neat division into four cardinal 
chapters is a little forced at times. The book is a little pavilion, 
not a major edifice—a jewel-like gazebo or tempietto in one o f 
the gardens so often referred to in the text. 

Regrettably, but understandably in a short essay, the book 
does not take on some of the theoretical consequences of its 
thesis. Nor does it address issues facing architects who want to 
abide by or at least learn f r o m these ideas. There are at least 
four agendas implicit in its ideas: 1 Thermal experience o f 
space should be given more attention; 2 mechanical systems 
can be cruder and better integrated into buildings; 3 passive 
solar and other climate-responsive systems should be more 
widely used; and 4 thermal concerns are the metaphor for 
energy concerns which in turn are the cornerstone of an 
ecological consciousness. These are issues that our profession 
must address, not just because we are running out o f fuel for 
our fires, but because we are losing that ancient respect and 
affection fo r our earth, wind, water, and fire. 

Solar Heating Systems: Analysis and Design with the Sun-
Pulse Method by Gordon F. Tully. New York, McGraw-Hill, 
1981. 222 pp., illus., $23.95. 

riiis prat lical, lucid book fills an important gap in the l i i i i a-
ture o f solar energy heating system design by inaking it easily 
understandable. Without oversimplifying, it reveals a number 
o f truths about system behavior, and takes steps toward cor
recting a considerable amount of misinformation on the sub
ject that is widely believed, and acted upon, in the engineet-
ing cominunity. Using a simple system design as a model, the 
book explains in detail the overall behavior of systems. I t 
covers all kinds of solar systems, but concentrates on those 
that are l iquid cooled—especially the "drain-back" design that 
has proven itself to be among the simplest and most reliable 
of the active system designs. The work also covers air-cooled 
systems and various kinds of passive systems, and a special 
feature included is the detailed description of the sun-pulse 
concept, which suggests a method for simplifying the predic
tion of solar system behavior. Other topics examined in depth 
are the design o f a simple solar heating system, supply and 
demand in system behavior, optimizing the system design, 
heat exchange, space heating and water heating demands, 
and systems with polarized storage. • 
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Introduction Technology, talent, 
and vision 

The architects and designers 
of the eleven buildings 
which follow in this issue 
represent years of dedica
tion and experience in 
energy-conscious design. 
Their buildings show a wide 
diversity of size, use, cli
matic response, and energy 
strategy. 

Less talk, more buildings! This is an issue 
about the present and the future , not the 
past. There is a nervous .scii.se ot victory: the 
assimilation o f energy. Af te r the eight-year 
plunge into ignorance and inadequacy o l d c -
sign for energy conservation, energy archi
tects shift emphasis, ever so gingerly, away 
l i o i u the thermodynamic technology to its 
most valid application, the broadest meaning 
of architecture. 

.\Ianv ot the architects represented by their 
buildings in this issue are pioneers and lead
ers of the emergent energy field. Richard 
Crowther turned exclusively into solar re
searcher, author, and solar architect almost a 
decade ago after 30 years of conventional 
l^raciice. He has buili do/ens of solar houses. 
iu( hiding his own house and office building. 
His design for a new commercial office build
ing is included in this issue. 

Douglas Kelbaugh built the first Trombe 
wall building in America for iiis home neai l \ 
eight years ago. His place as solar pioneer 
secure, he now displays his talents as a sensit i \ e 
versatile designer and as a writer fo r the book 
review. 

Edward Mazria brings a career of conven
tional ar( liitecture, teaching, passive solar re
search, and wri t ing to f ru i t ion in passive solar 
design. As a winner in the recent First Annual 
Passive Design Awards (at the F i f i l i National 
Passive Solar Conference), he joins two other 
winning architects in this issue. Richard Fer-
nau was recognized for the B rod head House 
and SOL-ARC was awarded fo r a solar ret
rofit , the Berkeley Solar Duplex. 

The young Aspen, Co, firm of Copland 
f lagman Yaw is represented in this issue by 
the new Aspen Post Of f ice, t he f i rm has been 
selected twice in the last three years as re( ip-
iciii o f an Owens-Corning Fiberglas Energy 
(.onsei Nation Award. Another firm with an 
impressive record in that competition is 
Caudill Rowlett Scott. The Bastrop Prison is 
oiilx one of the two awards it received in the 
1980 OCF program. The Museum of Science 
and Industry by Rowe Holmes Associates, 
Inc., is also a past winner of an OCF award. 

The Levine Residence came to our atten
tion as an entry in our own P/A Design 
Awards Program for 1980. A six-year con
tinuing effor t , the house incorporates both 
research and teaching efforts by its owner 
and designer, Richard Levine. Its bold, self-
snl ficienl fo rm is not unlike the Autonomous 
House, an attempt at a portable solar dwell
ing by designer/sculptor Michael Jatitzen and 

developer Ted Bakewell 111. The ell on is 
Janlzen's th i rd energy-conserving "alternate 
lifestyle" house. It represents over a year and 
a half of "hands-on" ef fort f)\ both Bakewell 
and Janl/c n. 

The presence of the Berlin housing pr()ject 
is a product of the combined efforts of archi
tect Susan Doubilet and energy analyst 
Vladimir Bazjanac on their trips to Germany 
seeking "state-ol-the-ari" energy buildings in 
Europe. Dr. Bazjanac performs an Energy 
.\nalysis of the International Meeting Center 
for this issue and also reviews the past year of 
Energy Analyses. 

The buildings in this issue range f rom 
"wood butcher" to High Tech to Post-
Modern to Modern, proving beyond question 
that energy-conserving building is not neces
sarily in itself a style. They vary in climate 
f rom Florida to California, Pennsylvania to 
New Mexico. With the exception of the (Ger
man building, they are all built examples and 
range f r o m a building the size o f a house 
trailer to a prison covering several acres. The 
uses range f rom retrofit duplex to office 
building. 

Concentrating on energy for a moment, 
one wil l find an impressive array o f energy-
conserving tactics f r o m active solar to direct 
solar gain to earth berms. Where possible, we 
have attempted to present the energy strategy 
in a diagrammatic fo rm and also with con
struction details and sections to provide a feel 
for the physical realities involved. 

The designers and firms whose work fol
lows rise above their technological peers be
cause they go beyond energy in their designs. 
They excel over their design peers because 
they demonstrate a f u l l experiential base in 
the technology. There are probably not one 
hundred such design offices in America to
day. These people are among the f ew because 
they have had the talent, the intellect, and the 
vision when those around them waited and 
watched. We applaud them. [Richard Rush] 
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Museum of Science and 
Industry, Tampa, F l The elements and form 

A new museum by Rowe 
Holmes exhibits its area's 
heritage in science, indus
try, and social culture, and 
becomes an instructional 
device in itself for teaching 
about energy and the envi
ronment. 

The extreme south portion of the 
three-part roof (below) shades the 
museum from direct sunlight in 
the hot, Florida climate. It was 
designed for the eventual instal
lation of photovoltaic cells, but 
now functions as a covered 
drop-off area. There are entries 
at both the east (facing page, top) 
and west (bottom) ends of the 
building, with a ramp for large 
groups and the handicapped at 
the latter. 

The new Museum o f Science and Industry in 
Tampa, Fl, is not just a container for exhibits 
about the area's natural, cultural, scientific, 
and industrial past and present. While these 
are the primary reasons for the building's ex
istence, a major part of this museum concerns 
the building itself as an important exhibit and 
educational tool relating to energy use and its 
conservation. This involves not only the fo rm 
and structure o f the building, but most o f its 
systems and their design as integral parts of 
the exhibits and o f the learning experience in 
general. 

The building consists primarily of two 
rhomboidal forms situated parallel to each 
other but jo ined by a common, slanting 
space-frame roof divided by a linear skylight 
that corresponds to the separation between 
the two forms. This creates an atrium that 
brings energy-saving natural light not only 
into the middle o f the building, but also, via 
ground-floor interior light monitors, into the 
half of the first floor that is partly sunken into 
the ground. Here the monitors also allow vis
itors to peek into such areas as the shop, de
sign studio, and mechanical room, which are 
the kinds of spaces one usually does not get to 
see in a museum. 

In addition, the roof itself has some very 
important functions in relation to energy 
conservation. The north side is sloped for col
lecting rainwater. The water is directed into a 
drainage system that carries it to cisterns 
where it is stored and treated for later use in 
museum exhibits demonstrating water en
ergy technology. The sloping south portion 
o f the roof, which is a third rhomboid, not 
only shades the building f r o m direct sunlight, 
but is designed and angled for the eventual 

installation o f photovoltaic cells. The sup
plemental electricity they could provide 
would be used mainly for incandescent and 
fluorescent l ighting and small motor loads, 
and could provide 10 to 15 percent of the 
peak-load requirements of the building or 80 
percent o f the exhibit load. The basic part o f 
the energy converter is designed for a 1500-
unit field o f collector plates with a louver walk 
between rows, and it is engineered so that the 
museum could experiment with different 
field areas without draining o f f the electrical 
power being generated. When the building 
was named a winner in the institutional cate-
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Museum of Science and Industry, Tampa, F l 
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gory o f Owens-Corning Fiberglas Corpora
tion's Energy Conservation Awards Program 
last year, j u r o r Frank J. Powell, manager o f 
the Insulation Program of the National 
Bureau o f Standards, remarked that "the 
roof design demonstrates how some of the 
problems of solar systems can be solved 
through appropriate architectural design." 

But there is more to the roof. Its planes arc 
also designed to aid in summer cooling. Be
cause much o f the exhibit space is open under 
the roof canopy, the roof is designed to cap
ture prevailing east and northeast winds and 
channel them through the building by con
vection-induced air movement. Vented open
ings where the planes intersect increase 
iriovement, and the system as a whole, which 
keeps the temperature 20 degrees cooler than 
outside, becomes one more demonstration of 
no-cost natural energy. The south sloping 
portion of the roof, in addition, is designed to 
function as a cover over the vehicular drop
o f f at the building's main entrances. 

Because o f the climate, it was decided early 
on that this building should not be designed 
as an enclosed envelope, as might be required 
elsewhere. Nevertheless, even though two-
thirds of the building is open, insulating con
crete block has been used throughout as an 
additional energy conserver. Within the 
building, there are basically three different 
types of spaces: those that are completely en
closed, such as the offices, work areas, and 
auditorium: those exhibition spaces that are 
completely open under the roof canopy; and 
those that are in enclosed pods under the 
canopy. The latter are air conditioned by 
roof-top units, with clearly visible flexible 
ductwork dropping down to the pods. This 
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The atrium (right) is the major 
circulation spine through the 
museum: light entering from the 
top passes through main-level 
monitors (bottom right) and into 
the offices and shops at the lowest 
lei'el (below). The building is es
sentially a pavilion, with major 
exhibition areas in open spaces 
under the canopy-type roof. 
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Museum of Science and Industry, Tampa, F l 

device represents an attitude seen through
out the building: many o f its mechanical sys
tems are exposed fo r their educational value. 
Electrical conduits are exposed and painted 
bright colors, as are plumbing lines and air 
ducts. In addition, the structural system is 
never concealed or hidden in any way, so it 
also becomes an important instructional de
vice, making up a building that can be used 
not only for teaching about building technol
ogy, but also about the sun, wind currents, 
rain, and physics in general. 

The building was constructed primarily 
with Federal Economic Development Action 
grant funding , and the people of Tampa and 
Hillsborough County have high hopes that 
more fund ing will become available so the 
roof can eventually serve the complete pur
pose for which it was originally designed. 
[David Morton] 

The auditorium and lobby (this 
page) are at t}ie lowest lez'el at the 
west end oj the building on the 
south side. Opposite them are the 
shops (facingpage, bottom), and 
above all are the three lez<els of 
exhibition space (facing page, 
top), shown here with new exhibit 
modules in construction at the 
middle level. 



Data 
Project: Museum oj Sciejice and 
Industry, Tampa, Fl. 
Archiiccis: Rowe Holmes As-
soaates; H. Dean Rowe, Dwight 
E. Holmes, John L. Tennison, 
S. Keith Bailey, Michael A. Shir
ley, design team. 
Program: 60,000-sq-ft museum 

for exhibition of county's scien
tific, industrial, and social cul
tural heritage: building itself to 
be instructive about energy and 
environment. 
Site: 7.7flat acres bounded by a 
new university campus and in
dustrial parks. 
Struc tural system: precast con
crete joists with cast-in-place col
umns, beams, an-dfioor sl-ab. 
Roof canopy of steel frame : 
foundation of continuous strip 
footings. 
Major materials: domed plexi
glass skylights, insulated concrete 
block exterior walls, built-up roof 
membrane with rigid insulation, 
single-glazed butt-jointed glass, 
carpet, ceramic tile, vinyl asbestos 
tile, scored concrete unth exhibit 
hold-down plates (see Building 
materials, p. 255). 
Mechanical system: air han
dler with chilled-water unit and 
pumps utilizing dualwall, insu
lated, round metal exposed 
ductwork, in-line duct heaters, 
and variable-volume boxes; ex
hibit floors use roof-top packages 
with flexible ductwork to exhibit 
enclosures. 
Consultants: Rowe Holmes As
sociates, landscape, interiors: 
Rast Associates, structural: Ossi 
Consulting Engineers, mechani
cal: Hillsborough County 
Museum Staff, exhibit design 
and enclosures. 
Construction manager: CM. 
Constructors. 
Cosi: $3,987,356. 
Photography: Gordon H. 
Schenck,Jr. 

I 
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Hotsy Corporation 
headquarters, Denver, Co Hotsification 

A new corporate headquar
ters in Denver offers its ar
chitect Richard Crowther an 
opportunity to display his 
skills at matching manage
ment needs with his exten
sive energy repertoire of 
building form. 

 

FIRST F L O O R PLAN 

Legend 
1 Lobby 
2 Reception 
3 Office 
4 Sales Mgr. 
5 Secretaries 
6 Sales VP 
7 Conference 
8 President 
9 Display 

10 Sales 

15 Future expansion 
16 Accounting 
17 Comptroller 
18 Treasurer 
19 Demonstration 
20 Audio-visual 
21 Classroom 
22 fvlaintenance 
23 Lunchroom 
24 Mechanical equip 

11 Exterior Courtyard 25 Heat storage 
12 Service Mgr. rock box 
13 Purchasing Mgr 26 Storage 
14 Skylight interior 27 Garage 

courtyard 

Direct solar gain, day lighting, 
earth-berming, and wind-
shaping combine with planning 
for thermnl zones to save energy 

   

 

This is not an "energy" building. It is not fo
cused solely on energy conservation nor is the 
focus on building per se. It is more cosmic, 
more humane, and more important than 
that. It is the studied composition of space, 
within a built and natural environment, in 
which people work and interact comfortably 
with each other. Energy conservation is but 
one element in the composition. 

The new Hotsy Corporation building, as a 
s(x:iophysical organization, is something ol a 
battle formation. The company sales force is 
positioned in the f ront ranks, near the entry, 
aligned to entice and cajole clients with its 
Hotsy-red carpet and smoke-gray partitions. 
The "officers" of sales as overseers are po

sitioned deeper into the building. At the 
flank, the accounting department is poised as 
a body to follow up the sales initiative. Far 
back in the ranks, but with direct path to all 
quarters, is the president, like a general re
viewing the battle for commerce. 

The second floor below serves as the home 
camp. P\x)d and refreshment are taken there. 
It is where training occurs and where impor
tant equipment, vital to life support for the 
whole corps, is quartered. 

So effective is this small "army" of corpo
rate workers that it has outgrown its last 
home in just ten short years and asked its 
original architect, Richard Crowil ici . to de
sign the new headquarters. There is even 
ample space to grow already designed and 
built into the new building. The corporation 
has coined a new word to describe their suc
cess, "Hotsification": a phenomenal condition 
which puts money in the bank. The growing 
company sells industrial (hre-engine red) 
steam-cleaning machines. 

.Although the corporate hierarchy is 
strongly expressed in the building organiza
tion, there is also a common denominator oi 
human needs. Each employee has a sense of 
visual contact, not only with his fellow 
worker, but with the outside climate as well. 
Where a direct view is not possible, skylights, 
and an interior counyard serve as reminders 
of the spectacular mountains and skv that are 
Denver. 

The building is but the obedient servant of 
this human force. It politely gathers solar 
heat f r o m the long, undulating south-facing 

DIAGRAM: FIRST FLOOR PLAN SHOWING THERMAL ZONING AND SOLAR ™ DATLSĤĜ 'ORILII NT ^ 
C O N T R I B U T I O N S (AREAS SHOWN AT NOON FOR AN A V E R A G E WINTER DAY) DAYLIGHT FROM THE S^^^^ THERMAL ZONING 



SUMMER S O L S T I C E 

EQUINOX 

,WINTER S O L S T I C E 

HEAT S T O R A G E R O C K BOX 

C R O S S S E C T I O N SHOV/ ING S O L A R S T R A T E G I E S 

windows and walls, and almost invisible From 
the ground view, uses vertical solar hot air 
collectors to receive and store the sun's free 
heat at the roof . The mechanical system 1 ru-
gallv soaks up excess electrical lighting heat 
and human body heat f rom the small spaces 
and adds it to the solar heat to supply the 
colder northern zones of the building when 
necessary. Radiant ceiling panels, summer air 
conditioning, and a variable volume air dis
tribution system (with economizer cycle) add 
mechanically what the building itself cannot 
supply. 

Prestressed concrete floor panels and walls 
are augmented with cast-in-place concrete 
and steel f raming where the geometry ol the 
building makes precast tactics di f f icul t . The 
heat or coolness trapped in the heavy con
crete mass is held there by the stuccoed and 
colored exterior insulation, which has become 
a trademark of Crowthers recent projects 
(P/A, A p r i l 1980, p. 150). 

As the building serves its occupants, the site 
serves its building. The earth is bermed to 
inhibit heat loss in the winter and to shape the 
wind away f rom the building. In the summer, 
winds help cool the building. The deciduous 
planting around the building is meant both to 
accent the bui lding lo rm and to block the 
summer sun. 

A sense o f hierarchy prevails in the build
ing interior spaces, even as the decision
making becomes less objective. Colored wall 
panels are used throughout the building to 
accent and brighten spaces. In the lobby and 
prime spaces, the panels are colored as well as 
modeled in relief. Elsewhere they are flat. 

The space occupied by the salesmen is 
somewhat glamorous and emphasizes the 
separate identities inherent in such activities. 
The space for the bookkeepers accents their 
importance as a congregation of people who 
must cooperate with each other. By contrast, 
the president's office is equipped with a pr i 
vate chamber and lavatory, not to mention an 
exterior covered patio and the prime shot at 
the view. The president, Robert L. Cohen, 
has more basic goals than mere luxury. He 
likes the new office not just for the view, but 
because, he explains " I get a lot more work 
done here." 

The conference rooms and classroom in
corporate state-of-the-art health technology, 
says Crowther, "to remove cigarette smoke 
f rom the air and stimulate the endocrine 
systems o f the occupants." Long a promi
nent spokesman for "holistic" architecture. 

 

 

 

  

   

 
   

 

In section (left) the sun is permit
ted to enter the budding for both 
solar heat and daylight. The air-
type solar collectors use the roof 
as a reflector to enhance solar 
gain. The exterior eJitry (below) 
passes by domed skylights for the 
demonstration area beneath it. 
The entry waiting area (bottom) 
has its oum skylight. 
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Hotsy Corporation, Denver, Co 

Crowther is constantly seeking ways to inte
grate the various design strategies employed 
in a building with the most modern concepts 
of human health. 

He detests the idea of cigarette smoking 
and will not p)ermit it in his presence. In 
order to control the smoke where it does oc
cur, he supplies such spaces with a positi\e 
field resonance source and a negative ion 
generator. The ion generator looks like a 
translucent plastic rod hanging f rom the ceil
ing with a water-color brush stuck in its bot
tom. In sexeral of the spaces he uses black 
metal light fixtures to double as positive field 
resonators. 

When smoking occurs in these spaces, or 
any other type of lightweight particulate is 
generated, it is charged by the field created 
and travels the shortest distance to the body 
of its opposite sign. The smoke simply 
grounds out on the light fixture. The fixtures 
are black in color so that when the yellowing 
smoke accumulates, it can be wiped away 
periodically without a change in appearance. 

Last year's Apr i l issue of P/A presented 
Richard Crowther"s home/laboratory, a build
ing b r imming with innovative energy tech
nology as well as holistic design concepts. The 
house and the commercial building bear 
comparison. The site philosophy, structural 
system, high mass and exterior insulation, 
hot-air collection, and strategic spatial plan
ning carry f r o m one building to the other. 

There are no eutectic salts or greenhouses 
in the Hotsy building. The scale is too large to 
permit such local and normally user-sensiti\e 
strategies. Although the office lighting 
fixtures are conventional parabolic baffled 
fluorescents, they are equipped for three 
levels of il lumination and individual controls. 
The courtyard, which allows light and ex
terior reference to the interior spaces, is open 
to the sky and is not used to collect heat d i 
rectly. This space suffers \isually f r o m its 
small size, and only time and care will eventu
ally take the sting out o f its feeling of" an 
aquarium without fish. 

The Hotsy building tries to place its value 
where it wil l do the most good. It achieves 
considerable elegance in its priine spaces and 
manages to add jiisi enough character to even 
the basest space. The curved concrete dem
onstration room on the lower floor still luan-
ages to have four domed skylights. They 
br ing natinal light into the barren under
ground space and punctuate the entrance 
pi ()( ess as bulbous space-age sculpture. The 
building is two-toned on the exterior, not an 
energ> decision. Why not all the .same color? 
" I couldn't bring myself to do ii aesi hetically," 
Crowther explains. 

There is another very important difference 
between the Hotsy building and Crowther's 
own house: I n the house he had to please 
only himself. He had a single question for the 
head o f the accounting department leaving 
the building after a day's work and a 
fortnight of building tise: Are \()u happN r " 
[Richard Rush] 

  

      

1 Southern exposure, 2 western 
exposure, 3 northeast exposure, 4 
southeast exposure. 5 Sales force 
off ices, 6 president's office, 7 cir
culation space, 8 demonstration 
area below the entry. A Hotsy 
conference space (left) is 
equipped with a negative ion 
generator and a positive field 
resonance source to free the air of 
particulates such as cigarette 
smoke. 

AIR PURIFICATION BY IONIZATION 



Data 
Project: The HoLsy Corp., En-
glewood, Co. 
Architect: Crowther Architects 
Group, Richard L. Crowther, 
Denver, Co. 
Clienl: Robert L. Cohen. 
Site: hilltop office park. 
Program: corporate headquar
ters; area 29,000 sqft. 
Structural sy^lcm : precast con
crete, cast-in-place concrete and 
steel framing. 
Major materials: steel studs, 
synthetic coating over polystyrene 
hoard, expanded polystyrene roof 
insulation, glcuss fiber batt wall 
insuUition, gypsum hoard (see 
Building materials, p. 255). 
Mechanical system: air-type 
solar collectors with rock bin, 
electric radiant heating, variable 
volume air conditioning. 
Consultants: CatorRuma ^ 
Assoc., mechanical; Structural 
Consultants, structural. 
General contractor: Shaw 
Construction Co. 
Costs: $1,400,000. 
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Milford Reservation 
Environmental Center, 
Milford, Pa Passive action 

High in the Pocono Moun
tains, Kelbaugh 8c Lee have 
designed a comprehensive 
and sophisticated passive 
solar building. 

A number of passive solar dei'ices 
at the south side of the Center 
(facing page) will provide 75 
percent of th e building's en
vironmental conditioning: these 
include Trombe walls at the two 
ends, direct gain through dor
mers, large hall windows, a 
water wall at the lowest level, 
and a hot water preheating tube 
under skylights at the pitch of the 
roof. The north side (below) is 
partially buried for additional 
insulation, and the Trombe wall 
(bottom) is equipped with a 
hinged insulating reflector. 

The M i l f o r d Reservation Environmental 
Center may be, as the architects claim, "the 
most comprehensive and sophisticated pas
sive solar building to dale, while exploring 
new architectural imagery." But what is most 
interesting about the building, and what 
makes it different f r o m others where the 
primary concern has been for energy or 
aesthetics or both, is that this one never be
comes aggressive or obvious in its concern for 
l i i lu r. lY^rhaps it is there iliat the n iie sophis
tic.ition lies. 

O n approaching the building and walking 
around and through it, one is never forced to 
confront design screaming for attention, or 
environmental contraptions vigorously pro-
(I. l iming their function. The design and 
materials o f the building have resulted in one 
that is calm and comfortable, and which is 
probably eminently suitable for those who 
will use it: inner-city souths who conie lor 
two-week stints to learn about energy and the 
environment. 

The building is designed to fit in comforta
bly with the \ernacular of the Pocono Moun
tains region, and in this respect shows real 
awareness and respect for the old vacation 
lo(lj4;es and rural buildings common to the 
area. The scale of the 225-ft-long structure 
has been broken down into three basic com
ponents that define the entry/lobby area, the 
dormitory/classroom area, and the dining 
hall. Scale modulation is continued and fur 
ther enhanced through the use of small win-
dowpanes, dormers with quarter panes, and 
the overall exterior cladding of cedar siding. 
The vernacular lodge image is carried to the 
inside and is seen in the lobb\ and dining hall 
especially, where bluestone, quarry tile, and 
yellow pine woodwork contribute to the re
laxed atmosphere. 

The most dramatic and urbane space in the 
building is the hallway leading to the dormi
tory rooms. This is extra wide and is in
tended, the architects say, as a gathering 
place or "street." Because of the length of the 
building and the fact that it will be used 
throughout the year, the corridor becomes 
important as the connection to the major so
cial spaces—the dining hall and lobby—which 
li.ixc purposely been placed at opposite ends 

of the building. "We needed these 'pools of 
social space' at the ends o f the building," Kel
baugh says; "otherwise it would have been 
static." The corridor is the dynamic connec
tion between them. 

The ob\ ious question is why the architects 
designed such a long, narrow building when 
it would have been easier to establish dynamic 
space other than in a linear arrangement. 
Here is where the energy and environmental 
concerns come into play in a major wa\. In 
this structure, where passive solar energy 
provides 75 percent o f the building's en
vironmental conditioning, it was obviously 
necessary to have as great a southern expo
sure as possible. Af ter all, this is not an of fice 
building used only part o f the day, or a family 
residence with less energy demand. It is a 
full-t ime home for 117 people in an area 
1000 ft high where the temperature fre
quently drops to 0 degrees F or lower dur ing 
the winter. On extremely cold days, the solar 
heating system is backed up by a furnace that 
burns either oil or wood. 

Along the south facade, Trombe walls are 
located across the front of the lobby and the 
dining hall. The first is equipped with a 
hinged insulating reflector, which intensifies 
solar gain when open but which inhibits i i 
when closed. The larger dining hall Trombe 
wall is supplied with pull-down shades inside 
the building. These are hidden f rom view be-
cau.se of their location in the walk-through 
space between the south wall and a ramp tor 
the handicapped, which is covered with ven
tilating wood slats on the side facing into the 
room. 

The middle of the building receives direct 
solar gain at all three levels. At the lowc s i . 
classroom level is a water wall, which simpl\ 
has large, portable water drums immediately 
behind low windows underneath work tables. 
They soak up enough heat dur ing the da\ to 
warm the rooms at night. At the middle, 
dormitory level, light and solar radiation pass 
through clear windows into the main cor
ridor, and then through glass-block walls into 
the bedrooms. The hall floors are dark for 
heat absorption, as are those of the upper-
level bedrooms, which receive direct gain 
through their dormer windows. 

Throughout the building, the internal 
structure, floors, walls, and some partitions 
are concrete to create mass for storing solar 
energy. At the north side, the building is par
tially buried, and this earth contact, plus a 
night fan venting system, eliminates the need 
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Milford Reservation Environmental Center 

U P P E R F L O O R 

1W!T • • i ' l 'I I r^' 

MIDDLE F L O O R 

L O W E R F L O O R 

Legend 
1 Kitchen 
2 Dining hall 
3 Janitor's closet 
4 Storage 
5 Classroom 
6 Greenhouse 
7 Workshop 
8 Utility roonn 
9 Pavillion 

10 Typical composting 
toilet tank 

11 Clivus muttrum 
toilet tank 

12 Porch 
13 Loading dock and 

service road 
14 Vegetable garden 
15 Courtyard 
16 Amphitheater 
17 Gallery 
18 Typical dormitory 

room 

19 Ramp 
20 Infirmary 
21 Handicapped/public 

restroom 
22 Lobby 
23 Office 
24 Balcony 
25 Vestibule 
26 Typical toilet room 
A Trombe wall 
B Greenhouse with 

mass wall 
C Water drum cabinet 
D Direct gain space 
E Reflector/insulating 

shutter 
F Thermal drape/curtain 

G Circulating air fireplace 
H WDod stove 
I Oil/wood furnace 

J DHW heater 
K DHW storage tank 
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G Y R O A C R Y L I C D O U B L E GLAZING 

S P E C ALUM BOWED TO PLYWOOD 

18" D U C T I L E S T E E L PIPE PAINTED B L A C K 

PLYWOOD DIAPHRAGM 

THERMAL BLANKET 

3- FOAM, S K I N S S P E C ALUMINUM FOIL 

F I B E R G L A S S BATT INSULATION 

BLANKET C O N T R O L R O P E S 

MILL FINISH METAL R O O F 

D O M E S T I C H O T W A T E R P R E H E A T E R 
 

S I T E PLAN 

for air conditioning. The thermal shutters, 
curtains, shades, blankets, drapes, and vents 
that make the whole system work throughout 
the year will be operated by the youth who 
use the building as part o f the educational 
j)r()gram. Director John Hiros is quite serious 
about changing people's attitudes concerning 
energy, and he recognizes that the best place 
to start is with the young. 

Prime determinant 
"I t may seem strange to say i t ," Kelbaugh and 
Lee admit, "but the composting toilets were 
piobabh the main determinant of the build
ing's f o rm . They are di f f icul t to incorporate 
into a design: they take up a lot ol buil(liii<4 
space; they must be inonitored and tended on 
a regular basis, and kept airtight and insu
lated at a temperature preferably over 90 F." 
Given these conditions and the fact that 13 of 
the toilets had to be installed, the most rea
sonable arrangement became a linear one, 
with the units at the back of the bedrooms 
where waste could droj) to composting c li . ini-
bers buried at I I K ' noi ih side ol the buildinj^. 
Because ol this, all plumbing was then put at 
this side, including one Clivus Mul t rum 
(toilet) for the bathrooms for the handi
capped, which was installed fo r side-by-side 
testing and demonstration. Ironically, it was 
the toilets that allowed the building to be con
structed in the hrst place, because they cut 40 
percent of water consumption in an area with 
soil conditions unsuitable for construction 
under normal circumstances. 

Because o f the linear organization of the 
building, the architects were able to instigate 
one additional important energy-saving de-

40 ,12m 

vice. Ai the crest of the south-facing shed 
roof, they have run a double-glazed skylight 
o\ei Kid li ol ihe length of the building. Di
rectly under it sits an I8-in.-diameter steel 
lube in a "solar oven"—a well-insulated box 
of r igid foam insulation board with alu
minum foi l faces of high specular reflectiv
ity that directs sunlight on the pipe. This tube 
holds a little more water than the users are 
expected to use per day, and its 2700 gallons 
are preheated before the water heater raises 
the temjjerature to 120 F. The preheating 
supplies 62 percent of the hot water needs. 
T o minimize heat loss, a thermal blanket is 
pulled by rope around the tube at night, and 
away f rom it in the morning. 

What Kelbaugh and Lee hope is that the 
Center will demonstrate that responsible 
building can take place in environmentally 
delicate conditions such as those o f the Mil-
fo rd Reservation area. None of the building's 
alternative energy sources required exotic 
materials or hardware in their construction. 
The logic o f the building—the way its design 
and energv systems work o i l and with one 
another—is surely exemplary. The form is 
subtle and accoinmodaiing to its surround
ings, ne\er aggressive or oxerstated, and 
above all, eminently sensible in all respects. I t 
is not high-style flash, but then perhaps true 
sophistication, which the architects claim fo r 
the building, never is. [David Morton] 

Data 
Pioject: Miljord Resemation 
Environmental Center, Milfutd. 
Pa. 
Architect: Kelbaugh Cif Lee, 
Princeton, NJ, Douglas S. Kel
baugh, project designer; Sang J. 
Lee, project manager; Tom M. 
Swartz, Donald Prowler, Hany 
Hansel, Mark Gray, Terrance 
Goode, Laurel Lovrek, David 
Zung, project team. 
Site: three acres oj open land in 
a 1646-acre semi wilderness res
ervation 1000 jt high in the 
Pocono Mountains. 
Program: a 17,000-sq-ft facil
ity for inner-city youths oj Pa, 
NJ, and NY to come for two 
weeks, on a year-round basis, Jor 
recreation and to learn about 
energy and the environment. 
Structural system: concrete 
spread jootings; precast hollow-
core concrete slabs on concrete re
taining wall and columnsIbeams; 
wood roof with steel jraming. 
Major materials: roof of as
phalt shingles or corrugated as
phalt sheets; exterior walls of 
cedar siding, double- or tnple-
glazed windows, "Dryvit" stucco, 
Trombe walls; interior walls of 
exposed concrete, painted or 
natural concrete block, gypsum 
wall, glass block, Jinished wood; 
jloors of bluestone, synthetic rub
ber tile, vinyl asbestos tile, carpet. 
(SeeBuilding materials, p. 255.) 
Mechanical system: passive 
solar heating with woodlod-fred 
Jurnace; passive solar cooling; 
natural/induced ventilation; no 
air conditioning. 
Consultants: Kelbaugh Cff Lee, 
Alan Goodheart, landscape; Kel
baugh Lee, interiors; Raval 
Engineering Co., structural-
Robert Bennett, mechanical; 
Kelbaugh ^ Lee, solar design. 
Client: Miljord Resen<ation, 
Inc., New Lisbon, NJ. 
General contractor: Dorsan. 
Cost: $1,120,000; $65.00 per 
.sqft. 

Photography: Robert Perron. 

In the lobby f acing page, top) the 
Trombe wall is seen with the in-
sidating reflector in open posi
tion. In the hall, direct sunlight is 
absorbed by the mass oj walls and 
jloors, and transmitted through 
glass-block walls to bedrooms 
(bottom), i'pper-levelbedrooms 
(f ar left, bottom) get direct gain 
through dormers, while Trombe 
wall of di ning room (f ar lejt, top) 
is screened by slatted ramp, be
yond which are pull-down blinds 
jor environmental control. 
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Main Post Office, 
Aspen, Co Postal Modernism 

Within the limits of a snug 
government cost policy, the 
architects of the new Aspen 
U.S. Post Office have pro
vided a solar demonstration 
building for the Western 
Region. 

Legend 
Ramp 
Enclosed 
mailing platform 
Mechanical 
equip rm 
Solar storage 
Electrical 

6 Janitor 

7 Storage 
8 Lockers 
9 Lunchroom 

10 Vault 
11 Postmaster 
12 Service lobby 
13 Self service 

lobby 
14 Vestibule 

Solar requirements, entry needs, 
parking access, and internal or
ganization all helped determine 
the plan. 

F L O O R PLAN E X P L O D E D VIEW 

LOW USt SUPPORT S P A C E S G R O U P ALONG 
NORTH FACING BUILDING PERIMETER TO FORM 
INSULATING "DEAD AIR SPACE ' FOR ADDED 
HEAT L O S S P R O T E C T I O N 

EARTHBERM FOR ADDITIONAL 
THERMAL INSULATION 

SO S O FT OF WINDOW OPENING 
ON NORTHERLY PERIMETER 

       
 

     

      

  

( / ' / / / 
THERMAL MASS AT ALL PERIMETER 
WALLS WITH D O U B L E W Y T H E 
C O N C R E T E MASONRY UNITS 

The Aspen Post Office is no simple street 
corner U.S.A. post office. The people who 
temporarily or periodically live in Aspen 
niunber among the most illustrious artists, 
designers, musicians, and sportsmen in this 
country. The new active solar post office, 
therefore, must cater to the postal needs o f 
John Denver, the Estee Lauder fanuh . 
Gerald Hines, It/.hak Ferlman, and so on. So 
if the post off ice puts on a good show, the 
o d d s are good the audience will be apprecia-
i i \ c . The project is, in fact, designed to be a 
solar demonstration building for the Western 
Region of the U.S. Postal Service. 

The 100-ft-long truss!uls of solar collectors 
are there on the roof, their ju t t ing chins 
boldly cantilevered into space. The building 
receives 85 percent of its heating and cooling 
needs f rom the collectors. They are meant to 
be seen not only f r o m the ground, but by 
school children who spiral up a special view
i n g stairway to the roof where they can see 
and touch the collectors i f they dare. 

I he real daredevils are the athletes who 
show up f o r the mail in the post of fice below. 
The Aspen ski slopes are among the most 

challenging in America. When skiers r e i n i ii 
f r o m rocketing down a mountain, they don i 
need solar thrills, they want their mail. The 
building shares parking with the adjacent 
shopping, and is linked to Aspen's pedestrian 
and bicycle paths. It is open 24 hours a day, 
but the big rush is at noon. 

Aspens regulars pass through the 
weather-locking doors, over the (easily main
tained) tile floor, past the (light-reflecting and 
maintenance-free) stainless steel panels to iht-
color-coded corridor of their mailboxes. The 
soft surface is on the ceiling, out of harm's 
way, in the fo rm o f a suspended wood ceiling. 
.Mail in hand, the patrons come to a pause for 
a quick reading or a chat and a view f rom the 
brightly solar lighted and heated (direct gain) 
alcoves provided across f r o m the mailboxes 
for that purpose. I n the summer, the planu i s 
on the exterior of the building and circulai 
seating surrounding the flagpole are sunlit 
reading centers in their own right. They also 
serve the public meeting f unction as well. The 
old original post office was used as a meeting 
place. In the words of architect Larry Yaw, 
"We did not want to usurp this function by 
just making an efficient machine." F o r iliosc-

E N E R G Y S T R A T E G Y DIAGRAM. A S P E N P O S T O F F I C E 



    

   
  
  

   

 
   

   
  

  
  
   

  

   

      

S E C T I O N T H R O U G H NORTH WALL SHOWING SOLAR C O L L E C T O R 

/ Southeast comer showing en
try, 2 southern exposure with 
south-facing solar collectors, 3 
eastern exposure, 4 interior 
mail reading alcove looking 
down main circulation. The wall 
section (above) concentrates 
thermal mass to the interior. 
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Post Office, Aspen, Co 

Data 
Project: Main Post Office, A.s-
pen, Co. 
Architects: Copland. Hagman, 
Yaw, Ltd., Aspen, Co. 
Client: U.S. Postal Service, 

Jerry Reynolds, Westerji Re
gional Office. 
Site: irregular 100,135-sq-ft 
plot adjacent to 60,000-sq-ft 
shopping facility. 
Prf)gram: post office for the city 
of Aspen. Public areas, 5200 sq 
ft. Work and operations .space, 
16,000 sqft. 
Sl r iKl i i i a l s N s t c i i i : steel frame 
with concrete foundation. 
Major materials: ribbed and 
ground face concrete block, 
built-up roof, aluminum 
storefront, gypsum board (see 
Building materials, p. 255). 
Mechanical system: active 
solar, evaporative cooling mul-
tizone air delivery, electric-fired 
hack-up boiler. 
Consultants: Design Workshop, 
landscape; Anderson ^ Hast
ings, structural: McFall, Konkel 
^ Kimball, mechanical; Cam
brel Engineering, electrical. 
General contractor: New-
strom-Davis Construction Co. 
Cost: $1,635,700. 
Photographs: David Marlow. 

1 Mailboxes, customer view, 2 
mailboxes loading side, 3 work 
area ''backstage," 4 southecLst 
comer detail, 5 stair for viewing 
solar collectors, 6 postage and 
service area in customer area. 

w ho w ish to simply mail a package, the w liolc 
i iKii l retrieval sec j i i ence can l)c avoided l)\ en
tering the northernmost door of the building 
directly into the service lobbies. 

The building shape was derived f rom solar 
oi icniation and entry requirements f rom 
shopping, as well as parking needs. It is 
bermed on the exterior of the north side to 
retard heat loss and is ringed on the interior 
with a band of support tunciions, which pro
vide another wall and serve as a buffer space. 
The cavity walls concentrate their mass to the 
interior with the insulation cavity closer to the 
exterior. 

Aside f r o m its geometrx , ilie work in this 
post office is not imlike that of any post o f l u e 
in America. I n fact, the sorting fu rn i t i ne 
f rom the previous post office was used here. 
The Postal Service wanted a lai^jc, well-lit, 
flexible space that it could mold and change 
to fit the seasons and the mail snpi)ly and de
mand. 

There are three types ol employees who 
use the work room space—postal carriers, 
clerks, and the supervisors. The postmaster is 
kx:ated where he can have easy access to both 
the customers and the workers. His of fice and 
the lunchroom have the only windows on the 
north side o f the building. The carriers spend 
most o f their time on their postal routes and 
use the space only briefly for sorting and 
loading for delivery. The clerks spend the 
whole working day at the building at a variety 
of tasks. 

Unfortunately there are neither skylights 
nor natural light of any kind that reaches the 
backstage work area of the Aspen Post Of fice. 
This means that the clerks who work there 
spend the entire day with no view of the spec
tacular mountains and no natural light. Very 
few such work spaces in post offices have day
light. They are lit as economically as possible 
by bare-bulb fluorescent hxtures. 

It certainly (x:curred to the architects. Cop
land, Hagman, Yaw were innovative with 
skylights at the award-winning Aspen Air
port. The problem was cost. Economic analy
sis by the architects pro\ed that davlighting 
could not pay. Postal officials were also en
thusiastic about skylights, but could not scale 
the cost hurdle. 

One problem has duplication. Because the 
mail is frequently sorted at times when there 
is no sun, the lights had to be there regardless 
o f the daytime use. This meant that the cost 

justihcation had to be based upon money 
saved f r o m not using electricity dur ing the 
day. The additional consideration is the heat 
source that the lights become whenever they 
are on. In \ery cold weather, very efficient 
skylights would prevent heat loss, but they are 
expensive. I n the summer, they can add air-
conditioning cubage. Give up on the sky
lights? 

Design decisions, energy and otherwise, are 
always a balancing process. There are nearly 
10,000 postal boxes. On one side, there are 
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10,000 waiting people; on the other, more 
like 10 people who fill the boxes. The 10,000 
are in the building, let's say, 15 minutes per 
week. The others work there 40 hours a 
week. More important, the people on one side 
pay tor the postal service, and the people on 
the other are paid by i t . 

Energy conservation is a very exacting sieve 
to apply to building ideas. Before the energy 
problem arose, tew people questioned the 
exclusion of natural energies f r o m human 
space. Now that our attention is focused on 
energy, we have come to expect a more 
natural interface o f buildings and climate tor 
good health and work habits. The Aspen Post 
Office responds well to its climate. I t is solar 
heated and cooled and energy economic to 
run . I t organizes its plan strategically for both 
energy conservation and work flow. And in 
all fairness, the building is living, not dead. 
Alterations to the lighting and roof are cer
tainly within the realm of growth and change, 
should the future use to which the building is 
put demand it. We might add that such free
dom is not an accident; it is designed into the 
space and built there. [Richard Rush] 

a. 
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Federal correctional 
institution, Bastrop, Tx Corral in the sun 

Built to house youthful of
fenders, this Texas institu
tion was designed to soften 
the harshness of prison ex
istence and serve to dem
onstrate energy concerns. 

Correctional institutions are at best still <4rini 
realities. It is hard lo like a prison. But given 
the desolate conditions many prisoners en
dure elsewhere, those interned at the Bas
trop, I x, I.K iliiv don't do badly. Designed by 
Caudill Rowlett Scott, this institution he^.iii 
with two basic concerns—rehabilitation and 
energy. 

Naturally, the fust consideration is the ex
pectation, implicit in any prison program, 
ihai ilu- sill ruiiiidings can \\c\\) rehabilii.iic. 
But in iad nian\ institutions are numbing, 
featureless places f or nonexistence. CRS Pres
ident Paul Kennon feels that their design at 
Bastrop "provides \isnal and spatial diversii\ 
to overcome the inhabitants' inability to 
change environments, and to minimize the 
reality of being closed in . " The intendonal 
use o f a vocabulary evocative o f "summer 
(anil) ' IS obviously aimed at deinstitutionaliz
ing a building type that is so olten hard, 
sterile, and inhuman. The result seems to go 
about as far toward that goal as it could. 

Energy hardware fits into the Nocabulary 
.idniirably. The nearly 25.()()() sq ft of solar 
collectors are both the reason lor . and ihc 
majority of, the facility's expression. Both the 
client—the Federal Bureau of Prisons—and 
CRS started o f f with the goal o f making a 
demonstration project at Bastrop. The saw
tooth rools, set of f by vertical clerestory gla/-
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SITE PLAN 

ing, function nicely to collect insolation and 
draw in natural north light. 

A microcosm 
In concept, the facility is really a campus, 
\ iewed by the architects as a microcosm of the 
needs o f a small town. "Downtown," as it is 
known, comprises administration and ail 
non-housing functions except the prison in
dustries. Included are the enii \ and xisiiois" 
areas, offices, dining, laundry, commission, 
and educational functions—both academic 
and Nocational. Another cluster houses the 
security command center, inmate segregation 
b l (Kk , a f u l l clinic, and leisure-time activities. 
X'ocational education shares the nearest of 
the existing buildings on the site with ware
house and maintenance facilities. 

Living units are arranged in clusters of 
single-occupancy rooms around open com
mon spaces, which serve as leisure activities 
areas for playing pool or cards, making 
phone calls, etc. Counselors and adminis
trators are located adjacent to these spaces on 
the fir.st floor. Each inmate has a room key, 
which provides security fo r personal belong
ings: dur ing the day, this key allows admis
sion and exit at wil l . At night, a master lock
ing system is activated for all room doors on 
inmates' rooms. Even though the rooms are 
sparse, they are a far cry f r o m the 
stereotyped squalor of ja i l cells, and they pro
vide more humane privacy for toilet and 
grooming activities. Showers are shared, o f f 
the central spaces. 

All l iving necessities are provided, but i f an 
inmate prefers a different brand of soap, 
toothpaste, or other toiletry item, it can 
usually be purchased at the commissary. The 
commissary becomes, in effect, the inmates' 
bank. Since they are paid an hoinly wage, 
credit for work wages is posted with the 
commissary and can be drawn against, up to a 
certain monthly maximum, fo r purchases of a 
wide range of optional items. These include 
cigars, cigarettes, snacks, some clothes, books, 
and other nonessentials. Products not in stock 
may be requested and will be ordered i f there 
is enough demand. 

Ancillary services 
Educational programs at the institudon are 
broad in scope: offerings range f rom lan
guages and college-level courses to high 
school and vocational training. Prison indus
tries manufacture furn i ture and, currently, 
carry on production and testing of fiberglass 



Viewed from near the main secu
rity control center (above), 
''downtown" areas for dining, 
laundry, and commissary are in 
the near background from left to 
r/,y///. Beyond that are the aca
demic facilities and (not visible) 
living units. Key elements in the 
design (right), concrete columns, 
wood trusses, angled solar collec
tors and roof planes, and the 
glazed or unglazed clerestories 
develop an ordered rhythm, 
throughout tlie Bastrop complex. 

m X 
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Federal correctional institution 

containers for self-inflating navy lite rails. 
Educational classes are offered outside o f 
normal work hours, with participation urged 
but not in any way mandatory. 

Clinic facilities also provide a wide spec-
ii uni o f services, including dental, radiology, 
psychological or psychiatric consultation, 
among others. The \ isi t ing area is not the 
T V / f i l m version of wire mesh and/or bullet
proof glass separations between inmates and 
visitors. It is a broad expanse of room with 
individual chairs and small tables, most built 
in the prison industries. Whenever possible, 
federal regulations require that these federal 
projects be furnished in such a way. 
Throughout inosi of the spaces in the com
plex, painted ductwork, dark-stained trusses 
and siding, steel joists, clear-glazed clere
stories, concrete columns and block walls pre-
\ai l . carrying through the "camp" theme with 
care and considerable success. The result is 
inlormal, noninstitutional, and as cheerful as 
any place o f confinement can be. 

I n the "downtown"' area for leisure dme ac-
tivines are several large areas, which ser\ e for 
church ser\ices, entertainment, or other spe
cial events. From inside these and many o f 

the facility's spaces, it is just possible, at least 
lor a \isitor, to begin to forget the fence. Sur
rounding the roll ing 43 acres of the com
pound is not a wall, but a truly vicious two-
stage fence with intervening cyclones of 
barbed—no, bladed—incentives to stay 
within. Since this is clearly not a maximum 
security installation, these almost-demate-
rialized walls give the feeling of uninter
rupted Texas plain, within jo in ing without. 
Preservation o f large oak trees on the site 
also contributes to the continuity of feeling. 
There is no barren prison "yard," but only 
roll ing intervening spaces; athletic fields ad
jo in the prison industries area, in a layout like 
that o f many high schools. 

Solar performance 
Since Bastrop was conceived as a demonstra
tion project, it has been monitored since its 
solar collectors began their work. The collec
tor system was designed to deliver heating 
and cooling water on a priority basis to, re
spectively, domestic hot water, heating, and 
cooling demands. Collectors are high-
efficiency flat plate type with a selective black 
coating, using water and heat exchangers to 
produce heated water for use. The system has 
an automatic gravity draindown feature, 
should collector temperature approach the 
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Living units (photos and 
axonometric, opposite) are in 
separate buildings and are clus
tered around two-story interior 
spaces. Two freestanding ends of 
the same spine (right and below) 
punctuate the area of the complex 
that houses leisure-time activities. 

   

 



Federal correctional institution 

I n c / i n g mark, and therefore no chemicals 
are used in the collector circuit. Storage 
capacity of the system is 40,000 gallons, and 
the central plant contains two 100 h.p. Iioi 
waier boilers for heating and one 30 l i . j ) . 
boiler for "downtown" domestic hot uait i . 
Also available are two 250-ton centiilugal 
c hillers and one 120-ton hot water absorption 
chiller. Healed and chilled water are pumped 
Ironi the central plant underground to li\in<; 
units, and overhead to the "dow niown" build
ings. 

The solar system was designed to supply 
96.6 percent o f the domestic hot water, 45.5 
percent o f the healing, and 8.6 perceni ol ilit-
cooling for the entire complex. Currently, i i 
p r o N ides 56.2 percent o f the hot water, 41.6 
percent o f the space healing, and 0.4 percent 
o f the project's space cooling. Still, between 
the time monitoring began in A p r i l 1980 and 
the end of September 1980, savings amouni-
in<2; to 800.000 cu ft of natural gas had been 
realized. Natural interior l ighting and outside-
air f or conditioning combine with high inten-
sii\ discharge oiiiside l ighting to produce ad
ditional savings. 

Successes 
In terms of humanization, Bastrop should 
make the average two-year stay as productive 
as possible. I n terms o f both atmosphere and 
programs, the client has put a lot of feeling 
and genuine care into the charge to its archi
tects. The only grumble heard f r o m the in 
stitution's administration was about having to 
dust painted ducts and trusses, and the need 
to wash clerestory glass. Bui it seemed to be 
good-natured chiding, with problems on the 
way to a solution. The only recent modifica
tions visible are additional bars around the 
security control center, which Bastrop o f f i 
cials felt was too vulnerable, and one vertical 
bar in each o f the l iving unit's single rooms, 
where an already thin window was fur ther 
restricted. Administration enthusiasm gener
ally seems very high, however, for the facility. 

Results of the energy-related features haw. 
in all, been positive. A n unexpected high de
mand tor domestic hot water has changed the 
percentage o f solar heat supplied fo r thai 
purpose. Savings in f uel have been recorded, 
as noted, and monitoring continues under a 
contract f r o m DOE, The National Solar Data 
Network. 

Winner o f two Owens-Corning Energy 
Cionsci xation awards this year, one for Bas
trop, CRS is firmly established as being com-
miited to the energy issues facing us. What is 
rewarding, aside f r o m awards themselves, is 
the equal commitment to quality design 
which accompanies the pragmatic and social 
concerns of the Bastrop scheme. Al l have 
blended here in what seems to be a cohesive 
and successf ul whole. [Jim Murphy] 

DOWNTOWN 

B - 1 B - 2 

Data 
Project: Federal Correctional 
Institution, Bastrop, Tx. 
Architects: CRS, Inc., Hous
ton, Tx; Paul Kennon, design 
prninpal: Jim Hughes, project 
director. 
Client: Fed. Bureau of Prisons. 
Site: rural 43 acres of rolling, 
land 30 miles from Austin. 
Program: correctional facility of 
160,000 sqft to house 500 in
mates plus support personnel. 
Three existing buddings compris
ing 56,000 sqft are retained for 
use as prison industries, voca
tional training, and storage. 
Housing is in separate 
m ultiple- unit facilities rather 
than contiguous with administra
tion and other services. Energy 
considerations and humane re
habilitation goals were integral 
with other program demands. 
Structural system: wood trusses 
and steel bar joists on precast 
concrete columns and walls. 
Major materials: structural 
components above; glazed clere
stories, exterior wood siding, gyp
sum hoard and concrete block 
interior walls, carpet and vinyl 
asbestos tile on floor surf aces (see 
Building materials, p. 255). 
Mechanical system: natural 
gas-fired boilers (oil standby) and 
electric chillers, backing up 
nearly 25,000 sq f t of solar col
lectors (water-to-water heat ex
changers). 
Consultants: CRS, Inc.; Pat 
Mann, electrical; Ed Abboud, 
structural; E. Bruce Appling, 
mechanical. Energy specialist, 
David Bullen. Solar system de
sign, Intertech nology/Solar Cor
poration. Solar design ex>aluator, 
AI I'm B. Newton. 
General coniractor: Robert 
McKee, Houston, Tx. 
Costs: $11,432,342. 
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Bright daylighted areas are pro
vided for dining (top, and bottom 
left) and receiving visitors (left). 
Drawing above depicts the entire 
complex viewed from the north-
northwest, the entrance to the 
left; on the right are living units. 
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Solar duplex, Berkeley, Ca 

Two in a row 

Rebuilding a 1911 structure 
within tight constraints, a 
Berkeley energy firm creates 
an urban living style at the 
edge of an existing residen
tial area. 

Architect David Baker had been "walking by 
this funny little building for years," consider
ing its renovation potential an interesting 
challenge. Located in the Bateman section of 
Berkeley, Ca, the 1911 building was originally 
a grocery store with an attached apartment 
and a detached garage. An addition in 1923 
closed the gap with, and added a bedroom 
over, the garage, and the store became a 
studio apartment in 1955. Baker, a partner in 
SOL-ARC—an architecture and energy con
sulting f i r m in Berkeley—bought the building 
in late 1977. 

Strictly l imited by property lines and the 
existing zoning envelope, the l4-ft-wide 
building also needed major structural repair. 
Baker decided to make the most out o f the 
functional and aesthetic possibilides left 
under the constraints, creating a bedroom 
over the remodeled studio and thoroughly 
revising spaces in the other apartment. The 
added center gabled section serves several 
functional and aesthetic purposes. I t provides 
a high-ceilinged bedroom and bath area, d i 
vides two roof top decks for privacy, and em
bodies active solar collectors. I n addition to 
the collector area, the south roof slope is a 
strip skylight along both north and south 
walls o f the owner's bedroom and at the north 
end of the studio. The north roof slope pro
vides skylighting in the owner's bath and a 
strip over the dining/kitchen. 

Although the active collectors are over the 
owner's bedroom, his apartment shares its 
output with the rental unit fo r domestic hot 
water. It also heats the hot tub on the owner's 
deck in the summer. Since the rental apart
ment occupies the south end of the building, 
little opportunity existed for passive solar 
gains in the north unit. T o take advantage o f 
direct gains f r o m the bedroom skylights, two 
10-ft fiberglass water tubes (18 in . in diame
ter) have been installed in the corners, se
cured against seismic motion by triangular 
collars. Also, south-facing sliding glass doors 
on the owner's deck allow insolation into the 
north unit. 

Most prominent of the building's energy 
features is the Trombe wall, which forms the 
entire south elevation. I t is an 8-in. reinforced 
concrete block wall, with the block voids filled 
solid with concrete and finished inside with 
V2-in.-thick red clay quarry die. The exterior 

is covered with the same corrugated fiberglass 
as the sloped roof surfaces, chosen over glass 
because of cost, installation, and possible 
vandalism concerns. The wall is held back 
f r o m the side walls and down f r o m the roof 
by 8 in. , creating an upside down "U"-shaped 
strip window. This provides an instantaneous 
solar gain, and separates the mass wall visu
ally f rom the walls and roof. The wall is said 
to provide 90 percent o f the rental apart
ment's space heating. However, Baker says he 
would provide movable insulation between 
the wall and the glazing or add a layer of 
glazing i f he were to do the wall again, so that 
heat radiation to the outside would be cut. 

Inside, the apartments make the best of an 
admittedly tight site. A 14' x 78' building with 
two units doesn't allow for much more than 
minimum room dimensions, but the compact 
feeling is alleviated considerably—especially 
in the owner's apartment—by high spaces 
and skylights. On the exterior, the building is 
possibly a bit fragmented, with fagade edges 
colliding at points seeming to make three 
buildings out of one. This device does, how
ever, break the scale in deference to the res
idential neighbors. The building won an 
award in the first annual National Passive 
Solar Design competition (P/A, Feb. 1981, p. 
28) and, together with other projects in which 
SOL-ARC is involved, speaks well of this 
young group's abilities. [Jim Murphy] 
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Data 
Project: solar duplex, Berkeley, 
Ca. 
Architects: SOL-ARC, Berke
ley, Ca. 
Client: David Baker, SOL-
ARC. 
Site: comer lot, 1092 sqft, con
taining existing building in a res
idential area becoming increas
ingly urban. 
Program: renovate two existing 
housing units to provide new 
private outdoor space and me al
ternate energy sources. 
Structural system: wood fram
ing, plywood shear walls. 
Mechanical sy.stem: active 
solar domestic hot water. 
Major materials: redwood bevel 
siding, rough-sawn fir plywood, 
gypsum hoard walls, Douglcus fir 
and quarry tilefloors, carpet. 
Costs: $48,000; $40 per sqft. 
Photographs: SOL-ARC. 

South-facing Trombe wall (top 
photos) rises full height of the 
building in rental apartment. 
Owner's living room (far left two 
photos), while tight, has high 
spaces; bedroom (left) with 
water-filled tubes. 



Stockebrand residence, 
Albuquerque, NM Sandia sanity 

A large little house in New 
Mexico supplies its benign 
client with a dwelling that is 
nearly energy self-
sufficient. Its architect has 
put solar research and 
theory into practice. 

The residence in its magnificent 
site (below), view from the south
west. Opposite: 1 Detail of pool 
area skylight, 2 pool looking 
southeast, 3 southeast exposure, 4 
southwest exposure. 

  

 

  

FLOOR PLAN WITH EXPLODED VIEW 

The origin of the Stockebrand residence 
must be traced f r o m four separate strains o f 
influence: the place, the client, the book, and 
the architect. The place is Albuquerque, N M , 
where the climate, utility rates, and informal 
nature-oriented lifestyle have caused it to 
perform as a seedbed for energy (especially 
solar) research and experimentation. The 
client, Thomas Stockebrand. is a self-avowed 
"solar freak" and director o f engineering for 
Digital Computers in Albuquerque. He was 
very specific about his energy goals for the 
house. The site-built actixe collectors are his 
own creation. The book is The Passive Solar 
Energy Book by Edward Mazria. The research 
for the book yielded the understanding of the 
passive energy strategies employed for the 
house. The architect is Edward Mazria, an 
East Coast transplant whose book, archi
tectural works, and nationwide participation 
in passive solar workshops have made him a 
respected leader in the field. 

The site is half an hour f rom downtown by 
freeway up into the foothills of the Sandia 
Mountains. Sandia Heights, as the develop
ment is called, is " f u l l o f solar." The onI\ ui i l -
ity available is electricity, but the view o f the 
mountain range and valley below will knock 
your socks of f . The site slopes to the south
west. The views are roughly to the southeast 
and southwest. A requirement o f the Sandia 
Heights development prohibits owners f r o m 
altering the natural appearance o f the land 
surrounding the houses. Mazria attempted to 
maintain a single floor plane for the house, 
jogging the plan for the view and sunlight, 
and breaking the roof plane with jagged 
peaks in context with the mountains and out 
of the necessity to br ing sunlight into those 
parts of the plan that do not face south. The 
outdoor trellised and terraced areas provide 
shaded exterior protection for the summer. 
The building color matches that of the 
ground; the detailing is a variation on the 
New Mexico adobe tradition. 

The client family of five consists of the par
ents and three daughters ages 17, 15, and 13. 
. \ l though previous abodes in Massachusetts 
did not contain a pool, Stockebrand re
quested that his new house be centered about 
one. The parents also requested acoustical 
and physical privacy f rom the children's liv
ing space. 
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The value o f the massive quantity of water 
as a heat storage medium was not lost on the 
engineer client. Sixty percent of the pool heat 
was to be accommodated by passive solar 
means, and 40 percent by active solar l iquid 
collectors site-built by Stockebrand. The 
moist air f r o m the pool space is not permitted 
to enter the rest o f the house, but the uninsu
lated wall which separates the pool f rom the 
rest of the building serves as an interior heat 
source. It was T o m Stockebrand's hope that 
through active solar pool heating, passive 
solar house and pool heat, and wood heat (a 
drive of 40 miles is needed to find the wood), 
only a small remaining quantity o f electricity 
would be needed. The roof of the garage has 
therefore been left f or the bank of photovol
taic cells which will one day make this house 
100 percent solar. 

The extensive research into the solar build
ing vocabulary for the book and the \ V2 years 
of wri t ing yielded for its author a clear per
ception o f the problems and possible so
lutions for providing passive solar heat for a 
residence. Trombe walls did not seem the an
swer because o f the spectacular view. Direct 
solar gain through the windows in New 
Mexico must not fall on "bleachable" sur
faces. Mazria's answer for passive solar heat 
gain was the combination o f sawtooth clere
stories, some south-facing windows to balance 
the daylighting, and light-colored surfaces to 
bounce the light and avoid overheating. 

Mazria discovered that dark-colored ma
son r> surfaces often receive too much heal to 
absorb when placed in direct sun. They are 
slow to heat up and then can overheat. By 
reflecting the sun's heat f r o m light-colored 
masonry walls to the masonry floor and other 
masonry interior surfaces, the heat each sur
face receives is more attuned to the rate at 
which it can accept the heat, and overheating 
is avoided. This same heat is avoided in sum
mer when the overhang and angle of the roof 
exclude the sun f r o m the interior spaces. 

Mazria also follows his own recommenda
tion f r o m page 259 of his book: "When using 
a masonry wall [exposed to the exterior] fo r 
heat storage, place insulation on the outside 
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Stockebrand residence, Albuquerque 

of the wall. Also, at the perimeter of founda
tion walls, apply approximately I'/s to 2 f t o f 
2-in. rigid waterproof insulation below grade. 
This will prevent any heat .stored in the walls 
and floor f rom feeing conducted rapidly to 
the outside." 

Equipped with the client's active systems 
and enthusiasm and his own passive solar 
knowledge, Mazria was left to organize the 
spaces to match the needs and make architec
ture out of it all. Indeed, as he expresses it, 
"The architecture in this building does most 
of the work." He refers of course to the pas
sive systems. He is quick to add, however, that 
he deals with all of the other traditional archi-
tectural elements with the addition o f solar. 

The pool is the center of the house. The 
plants, brick pavers, and highly reflective 
skylit surfaces give it the warmth and quality 
of a healthful place. The pool area is on the 
north side of the house (where the neighbors 
are) and, as mentioned, yields a warm wall 
interface with the rest of the house. A view o f 
the pool is possible f r o m all o f the non-private 
places in the house. It is even on display at the 
entrance of the house f r o m the exterior. The 
pool centers on itself; there is no view of the 
mountains. It truly has a feeling o f refuge 
where one recharges f r o m the demands o f 
the environment outside. 

The sleeping spaces do not directly face the 
pool area. Two of the children's rooms are 
equipped with bed lofts, blasted with sunlight 
f rom the clerestory above each bed, almost 
like sleeping outdoors. The older child's bed
room and the master bedroom are heated by 
direct solar gain f r o m vertical windows. 

How does the building perform? The fam
ily has occupied the space fo r over one year 
but all of the systems have yet to be made 
fully operational. A n early leak in the pool 
has delayed the active solar unti l the remedy 
for the pool is found. The temperature in the 
pool is therefore entirely f rom passive solar 
heat, and it and the wall between this space 
and the rest o f the house are cooler than de
signed. Therefore, the spaces that depend 
upon its heat are cooler in winter than ex
pected. Nevertheless Stockebrand is pleased. 
I n a letter to the architect he explained: " I t is 
now clear that a house o f this general design 
in this climate can in fact be made to do all of 
its heating with solar, and that almost entirely 
passive." He adds, " I t makes me sad, as an 
engineer, to see all o f the houses going up 
around here that have a complete heat-pump 
system as backup." 

How does living in a solar house change 
Stockebrand family life? "Our lifestyle hasn't 
changed much, though we are more aware o f 
changes o f seasons and the weather in gen
eral. We tend to run around with less clothing 
on, because of both the evenness of tempera
ture and the privacy." 
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The key to the passive solar system 
is the use oj clerestories to bring 
light and heat deep into the 
house. 

SUMMER NIGHT 

Data 
Project: Stockebrand Residence, 
.Albuquerque, NM. 
Architect: Edward Mazria Cif 
Associates, Inc., Albuquerque; 
Edward Mazria, Ma rc Schijf, 
Rob Strell, design team. 
Client: Thomas Stockebrand. 
Site: two acres in thefoothdls of 
the Sandia Mountains. 
Program: 5500-sq-ft residence 

for family offive including: 
pool/greenhouse (2250 sqft), 
tncLster bedrooin Ibath (504 sq jt), 
children's bedrooms (819 sqft), 
utility (195 sqft), garage! 
workshop (860 sqft), entries 
(138 sqft). 
Structural system: concrete 
grade beams on piers, load-
bearing concrete block, wood 
joist I truss, laminated wood 
beams. 
Major materials: expanded 

polystyrene insulation with tex
tured exterior surface, brick on 
sand and tde on slab, redwood 
fascias and trellis, tongue-and-
groove aspen a nd gypsum ceil
ings, built-up roof on metal 
panels (see Building materials, p. 
255). 
Mechanical system: electric 
strip heaters, active solar. 
Consultants: Robert Strell, in
teriors; Engineering Associates, 
structural. 
General contractor: Jim 
Bish op Construction. 
Cost: $250,000. 
Photographs: Tim Street-
Porter, except where noted. 

ENERGY S T R A T E G I E S EMPLOYED IN THE S T O C K E B R A N D R E S I D E N C E , 



There are problems unrelated to the pool 
heat. The master bedroom has three walls 
exposed to the exterior and no skylight to 
heat it dur ing the day. Although it is well in
sulated and receives sun f r o m the windows, it 
has been cool in mid-winter months. Insulat
ing shutters, designed but omitted in the built 
building, have now reappeared, fabricated by 
the client. 

In the summer months the house has been 
occasionally hot. Stockebrand has installed 
mechanical fans in the ceilings to destratify 
the hot air and has succeeded to his satisfac
tion. Ducts have been designed and placed 
lor a simple evaporative cooling device, 
should the need arise. 

The children's lo f t rooms have also proven 
to be warm in the summer months, and as the 
girls grow older, they complain about not 
being able to close shutters and sleep in the 
mornings. Direct gain is always limited in that 
when light is shut out, heat is also omitted. 

T o an easterner the interior spaces are very 
bright. The morning sun penetrates the liv
ing spaces enough to water unshaded eyes. 
New Mexicans don't even notice. Al l of the 
sunlight has the psychological effect of mak
ing the occupant feel warmer than he or she 
is. As the building nestles low in the barren 
landscape, the sun reaches over it and casts 
angular stripes onto the north-facing entry. 
The sun seems to like this house. 
[Richard Rush] 

1^ 

The master bedroom (top left) re
ceives direct solar gain from 
windows. The kitchen (top right) 
wi th a view to the living room . 
The living room (left) with direct 
solar gain from windows and 
skylights (and wood heat from the 
f replace). The entry (below) is to 
the north, but captures sun over 
the fiat roof. 
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Brodhead House, 
La Honda, Ca Half-and-half 

Sally Woodbridge 

A consciously vernacular-
style house borrows from 
some unusual historical pro
totypes for an award-
winning energy-saving 
scheme. Only half the inspi
ration for the form is energy. 

•| (Top) Vented skylight, ventilator, 
"v and chimney as roof sculpture; 

(below) comer window detail. 

Making the house a "machine ior living'" has 
acquired new meaning in these energy-
conscious times. 11 our bodies are, on one 
level, heating and cooling systems, our houses 
too may reflect ilic integration of these func
tions along with the other functions "home" 
brings to mind. 

Designers Richard Fernau and Laura 
Hartinan used this building-as-system ap
proach in the design of the Brodhead house 
loc ated near Lii Honda, a rural-subm l ) . i n 
area in California's coastal range about 60 
miles south of San Francisco. .Although the 
climate is benign and free f r o m extreme heal 
and cold, a critical winter day reaches a low of 
36 F while summer heat may build up to 104 
F before the late afternoon breezes begin. 
Last October, the project, now nearing com
pletion, was one of 20 award winners of the 
First Annual Passive Solar Design Competi
tion staged dur ing the Fif th Annual National 
Passive Solar Conference (P/A, Feb. 1981, p. 
28). 

Initial input 
During the formative period of design, Fer
nau and Jini Axley worked with "The Admit
tance Procedure," the British building ther
modynamic analysis method. Later they used 
A D M I T , a computer program based on the 
British method, to fine-tune the design by 
analyzing the building's response to a critical 
winter and summer da\. 

A previous interest in generic American 
house types had led Fernau into a study of 
their modifications fo r regional climates. The 
client's preference for simple vernacular 
forms encouraged him to take seriously the 
creation of a local hybrid design based on the 
Georgian grand hall plan and the New Eng
land saltbox organized around a fireplace and 
utility core. The starting fo rm was the one-
and-one-half-story, wooden, gable-roofed 
box. It was then modified by local thermal 
criteria and the architects' concern for soh ing 
the convection and ventilation problems of 
the passive solar house. 

The Brodhead house is a throwback in 
more than one sense. It is not your ideal typi
cal California see-through house. Instead it 
has distinct rooms—or discrete thermal 
spaces. The return to rooms makes it easier to 
control temperatures. Also, as critics of the 
open plan have observed, there is a flexibility 
in l iving that comes with being able to open 
up or close o f f rooms. Even in a small house 
of 1400 sq f t , there is no compelling reason to 

have all of the space available all of the time. 
And though it is a comi)arinientalized box. 
the Brodhead house does not lack spatial 
interest. But the spatial drama takes place in 
the unheated entry hall and does not involve 
the whole envelope. 

A masonry "invasion" of the house begins 
with a striped concrete block wall laid up with 
tan slump stone and smooth gray block. The 
wall incorporates a ceremonial pergola lead
ing to the entrance on the east side. Outside, 
the wall continues as a foundation along the 
north side. Inside, it crops up to frame the 
entry hall and massive fireplace. FinalK. i i 
projects through the roof as the chimne\ . 

The masonrv- wall receives the sun's heat 
through the south-side doors and windows on 
the first and second floors, creating what ihe 
designers call the "hot hall" below and the 
" uai ni hall" above. As places of temporary 
use, the halls may exceed comfoitable tem
peratures, but heat can also be expelled f rom 
these spaces through the gravity xentilator on 
top of the belvedere. 
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The hillside site permitted a largely subter
ranean space that tends to overcool. Fans, 
linked to the living spaces by means o f a ma
sonry duct extending through the f ull height 
of the building and controlled by a dif ferent
ial thermostat, can pull the cool air up f io in 
the basement and exchange it for the warm 
air o f the belvedere. When there is a need for 
heat, the same system can recirculate the hot 
air collected in the halls and belvedere. 

The hall 
The walled entry hall functions as a thermal 
buf fer zone, an interior lighting, heating, and 
(ooling well to which all rooms are connected 
either by doors or by interior windows that 
function as dampers. The hall, which has 
(l(>uf)le-hung windows, is sheathed with hori
zontal redwood t)eveled siding that pokes 
through tfie roof as a cupola, capped with a 
turbine ventilator as finial, displaying a delib
erate outside-inside ambiguity. I n part it is 
inspired by a Bay Area landmark, the Win
chester Mystery House, famous f or the insan-
n\ of its internal arrangements. The towered 
and gabled 19th-century rambling house, 
created by the widow of the inventor and 
manufacturer of the Winchester rifle, struck 
Fernau and Hartman as more than the aim
less transposition o f outside windows and 
walls to inside elements. They perceived how 
the outside pieces could be made useful in
side for lighting and ventilation because of 
their incorporation with skylights and vented 
cupolas and with the retention of operable 
sash and foundation vents. 

The next most important space in terms of 
its contribution to the passive system is the 
living room at the west end, which has a direct 

gain f rom south- and west-facing windows. 
The great fireplace provides necessary aux
iliary heat; electric baseboard heating has 
been installed as a backup measure. 

The fireplace 
One of the most interesting features o f the 
house is the fireplace itself. The design was 
derived f rom that of Count Rumford , born 
Benjamin Thompson in Woburn, Ma. in 
1753, and later made a count by the King of 
Bavaria. Since, in the era of cheap energy, the 
fireplace had been reduced to a status symbol, 
it comes as a surprise to learn that Rumford , 

Architects R. Femau and L. 
Hartman placed this passively 
cooled and heated redwood-sided 
ho use in the side of the west-
facing slope (below). Retaining 
wall, trellis wall, and foundation 
wall run along the north eleva
tion (bottom). 

SOUTH ELEVATION 



Brodhead House, La Honda, Ca 
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FIRST AND SECOND FLOOR PLAN 

w h o wTote the best account of fireplace de
sign ever, should have included it in his l o i -
midable Nolume, Essays: Political, Econom/m/ 
and Philosophical. 

Rumford's criticism of the typical Colonial 
fireplace was that it was fo r cooking, not space 
heating. Instead of a deep box that i i i K i 

nali/.ed heat, he proposed a shallow, coxed 
form that could send the heat rays directh 
out into the room to warm the bodies and 
objects they touched. Since fireplaces also 
sent smoke into the room along with heat, 
Rumfi)rd solved this problem by introducing 
a smoke shelf where the throat narrows to 
become the flue. Heavier than air. sinokc 
rises only through force of convection. A 
weak force permits ihe smoke lo come down 
the back of the flue and flow oui of the heari h 
opening into ihe room. By placini; a shelf at 
the back of the throat and lca\ing the flue 
imimpeded, the smoke's downward passage is 
interrupted at the point where it can be 
caught again in the upward draft and carried 
out the chimney. 

The Riun tord - lN pe fireplace that Fernan 
and Hartman built into the Brodhead house 
has a 4' X 4' X opening with slanted sides 
and back. Though it looks too shallow to hold 
enough wood, the heat f r o m even a small log 
can he fell . i i the back of the room. The mar-
x elously efficient Rum ford fireplaces ai e 
iric k\ lo build. The good Counl did not make 
relaiixe dimensions explicii: the designer 
i iuist do that. 

In the Brodhead house, the direct heat 
gain f rom the fireplace and masonry core is 
augmented by the tile floors. I he floors ol 
course not onh help store the intermittent 
solar heat in the winter months, but work as 
cooling storage tor night \entilation in the 
hot spells. 

In their ef foi l lo c leate an aesthetic lliai 
coinnnnnc ates tfie new idea of the house â  a 
machine for living, the Brodhead house de
signers have tried to leaven practicality with 
wit. Both the design i)iocess and ilic pioduct 
testify that energ\ consei \atioii need not be 
an exercise in mechanical engineering that 
stifles art. • 

Data 
Pi ()jec t: Brodhead House, La 
Honda, Ca. 
Arc liitects: R. Femau ^ 
L. Hartman, Berkeley, Ca: 
R ich a rd Ferna u, La u ra 
Hartman, and Jim Axley, design 
team. 
Client: David Brodhead. 
Site: heavily wooded30-acre 
west-facing slope, 60 miles south 
of San Fra ncisco. 
Program: a 1400-sq-ft two-
bedroom house, with garage I 
workshop, carport, covered walk, 
vestibule entry hall and study, 
plus typical living spaces. 
Structural system: wood frame 
construction on grade beam 
foundation with a masonry core 
able to withstand seismic forces. 
Major materials: concrete block 
("slump stone''), redwood bevel 
siding, redwood lattice, canvas 
and horizontal metal shades, 
R-19 walls and ceiling, gypsum 
board, quarry tile (see Building 
materials, p. 255). 
Mechanical system: heat strat
ification is combated by a differ
ential thermostat duct and fan, 
which link the "hot hall" with the 
belvedere. On a 36 F day, 69 
percent of energy needs should be 
supplied by direct gain. Electric 
l)(is('board heating provides 
backup. 

Consultants: Raymond Liii-
dahl, structural: Fred and Ted 
Jacobs, mechanical; Jim Axley, 
thermal analysis: Phillip CecLsar, 
domestic hot water. 
General contractor: David 
Brodhead: Norm Nelson, ma
sonry. 
Costs: withheld. 
Photography: Lfuvls- Watts, 
R. Femau. 

HEATING MODE/CONVECTION DIAGRAM 

DOUBLE-HUNG WINDOW T: 

  

WHEN OUTSIDE AIR TEMPERATURE IS 
C O O L E R THAN INSIDE. THE GRAVITY 
VENTILATOR AND BELVEDERE ARE 
OPENED WHEN IT IS C O O L E R INSIDE. 
C O O L INTERNAL AIR (STORED IN MASSI 
IS C O N V E C T E D THROUGH HOUSE 
AS SHOWN 

COOLING MODE / CONVECTION PATH DIAGRAM 
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E N T R A N C E A N D E N T R Y H A L L W I T H F I R E P L A C E 

Both the shallow masonry fire
place (right top) and the spacious 
entry hall function to heat the 
house naturally on cool days. The 
architects see the hall, which may 
vary in temperature beyond the 
usual com/on ranges, as analo
gous to a Tromhe wall, but with 
more explicit architectural ad
vantages. 

E N T R Y H A L L 

  

  

 
 

   

  

D E T A I L S E C T I O N B E L V E D E R E D E T A I L S E C T I O N F I R E P L A C E 
£ 
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R a v e n R u n house, 
Lex ington , K y Face to the sun 

Its unorthodox geometry 
determined by a solar collec
tor plane, this rura l house-
studio nonetheless presents 
an image of domesticity. 

The form oj the house Ls based on 
splitting a 40-ft cube in half with 
a plane that is diagonal in plan 
and tilted at a 54-degree angle 

for solar efficiency. 

T h e angle r e q u i r e m e n t o f solar collectors 
con jures u p a vis ion o f new b u i l d i n g geome
tries that are i r reconci lab le w i t h accepted no
t ions of b u i l d i n g f o r m , M o d e r n o r t r a d i t i o n a l . 
One genu ine fear is that solar energy systems 
w i l l become the pretext f o r a lot o f scu lp tu ra l 
e x h i b i t i o n i s m , d i s f i g u r i n g o u r c o m m u n i t i e s 
a n d d i s c r e d i t i n g energy-conscious design i n 
the process (see Formal dynamics, P/A, A p r i l 
1979, p p . 116-119) . 

T h e house that archi tect R i c h a r d L e \ i n e 
has b u i l i f o r h i m s e l f a n d his scu lp tor w i f e 
c o n f r o n t s these concerns d i rec t ly . I ts u n ( o n -
ven t iona l f o r m is clearly d e r i v e d f r o m an ef
f o r t to ob ta in the m a x i m u m solar exposure 
plane f o r the most compact v o l u m e . A d m i t 
tedly , Lev ine had the bench t o f a r u r a l site, 
ou t o f view o f even his nearest bemused 
ne ighbors ; d r o p p e d i n t o a m o r e densely bu i l t 
area, his house w o u l d look d i sconcer t ing . Bu t 
given the o p p o r t u n i t y to unleash geomet ry , 
Levine has shown an obvious concern f o r 
c rea t ing a place that feels l ike home . 

T o get the large p lane f ac ing sou th , at an 
angle of 54 degrees a p p r o p r i a t e f o r the K e n 
tucky win t e r , Lev ine took a 40 - f t cube, w i t h 
one corner p o i n t i n g n o r t h , and split it "the 
most c o m p l e x way that a cube may be sl iced" 
( d r a w i n g , l e f t ) . I n the m a n n e r of a b r a i n -
teaser test, he has d i v i d e d the cube so thai its 
in i t i a l f o r m is perceptua l ly ob l i t e ra ted by i l i e 
va r i ed facets—three-, hve-, a n d s ix-s ided— 
that are presented to the viewer . Specifics o f 
the site have been a l lowed to a l ter the 
geomet ry a n d compl ica ted the puzzle. 

But geomet ry is o n l y the f i r s t o f Lev ine s 
sn aiegies f o r dea l i ng w i t h energy. His at ten
t ion is f(x:used ma in ly o n c rea t ing an energy-
e f f i c i e n t s t ruc tu re that can be bu i l t on a r u r a l 
site w i t h s imple materials a n d unsk i l l ed 
l a b o r — m a i n l y his o w n a n d his wife ' s . 

H a v i n g your gain both ways 
Sl()i) ing u p 32 f t f r o m its ra in -co l lec t ing base 
to the r o o f , it i l lustrates Lc \ inc s "'integratiN c " 
design ideal by c o m b i n i n g s t ruc tu ra l s u p p o r t . 
ac i i \e solar devices, a n d passive collectors . A l 
t e r n a t i n g i n uneven stripes between its ve r t i 
cal box beams are "mul t i s t age" col lectois 
s u p p l y i n g an active air system a n d vert ical 
rows o f "Sundovvs. " devices o f w i n d o w scale 
that L e \ i n e has deve loped f o r c o m p l e m e n 
tary "real t i m e " solar ga in . 

Recogniz ing the po ten t ia l f o r s ignihcant 
t empe ra tu r e increases i n the 3 2 - f t course o f 
the active c o l l e d o i s, Levine has added layers 
of g l a / i i i g (see de ta i l drawings) a n d changed 

tin- c o r r u g a t i o n o f the black-toatt-d f o i l to
w a r d the to j ) of the chamu-ls. so that heat 
ga ined near the base is re ta ined at the top . 
T h e "Sundows" inco rpora t e h i n g e d insulat
i n g shutters i n f r ames , s imi la r to d o o r f r ames , 
that can be set readi ly between the beams; 
they are des igned to be opera ted auto-
matic alK l)\ sun-seiisii i \c ac t i \ a l o i s. u liic li 
h a \ f not \ e i been instal led. Dampers at sills 
a n d head al low the sta( k <)r S i i lu lows to .ict as 
an exhaust t l n i n i i e \ in sni ini ic i . u ln -u the 
shutters are closed. A n ingen ious pai r of con-
necied ladders p r o v i d e d a movable s ca f fo ld 
f o r the tw'o owners as they instal led g laz ing, 
cont inues to serve as a wash ing r i g , a n d 
shades t w o str ips of "Sundows" o n w a r m 
days—al lowing the i r shutters to r e m a i n open 
w hen all o t I K - I S are clo.sed. 
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The (K fnal hon.sr fficscufs a dif
ferent image from each angle 
(east, faring page: south, right: 
southeast, southuu-sf, and west, 
below). Basic geometry is altered 
hy porch recesses and asymmetri
cal plane over greenhouse at 
base. Some portions of exterior 
are not complete, and untreated 
cedar boards are in the process of 
turning gray. 

 

Two living lei'els and two levels 
of studios above are all linked by 
switchback stair through center of 
house (above). Oak handrails 
and balustrades, without newel 
posts, hold some of the landings 
in place. 
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R a v e n R u n house, Lex ington , K y 

C O L L E C T O R tXHAUST 

HEAT EXCHANGER (HOT WATER) 

OUTPUT MANIFOLD Opposite: View oj studio (upper 
left) shows canted ''Sundows" 
open, closed, and shaded by lad
der. Fireplace in living room 
(middle left) acknowledges both 
orthogonal and diagonal plan 
alignments. Kitchen (lower left) 
illustrates deployment of vari.ous 
2-ft-square window types; 
kitchen table (bottom photo) over
looks central lightwell. 
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Data 
Project : Raven Run house, 
Lexington, Ky. 
Arch i t ec t : Richard S. Levine, 
Lexington, Ky. 
Clients: Anne Frye and Rich
ard S. Levine. 
Site: 30 acres of woodland, slop
ing about 100ftfrom house site 
down to creek. 
I ' M ' ^ r a m : 3700sqft, including 
400-sq-ft greenhouse and 1600 
sqft of studio spaces for sculptor 
and architect; 1700 sqft for 
dwelling proper, including shop 
and utilities. 
S t r u c t u r a l system: .s7fl6 on 
grade, with concrete block foun
dations and rock bins: wood 

frame with 2 x 6s, 24 in. on 
center, plywood box beams on4 x 
4 cedar posts supporting south 
collector wall. 
M a j o r materials: untreated red 
cedar siding, white oak trim, tile 
and oak floors, low-iron tempered 
glass on south face; insulation 
IV eludes urethane foam, fiber
glass, polystyrene foam, isocyanu-
rate foam, and vermiculite (see 
Building materials, p. 255). 
Mechanica l system:passive— 
direct-gain ''Sundows" and 
greenhouse; active—multi
stage air collector supplying 
3-stage rockbin, controlled by 
mI tiicomputer. Backup system is 
draft-controlled fireplace; hot 
water from heat exchanger in col
lector output manif old. 
Consul tants : V. W. Murrell, 
H.E.R. Oexmunn (controls); 
D. W. Colliver (modeling). 
General con t rac tor : clients. 
Costs: not available. 
Pho tography : Dennis Car

penter, except as noted. 

W i t h the vert ical sides o f his house, Lev ine 
was not content to be conven t iona l . T h e 
he ight a n d the insu la t ion specs o f these walls 
called l o r 2 x 6 studs, 24 i n . o n center . T h e 
architect reasoned that w i n d o w s tha t w o u l d 
fit between the studs c o u l d be inser ted w i t h 
out d i s r u p t i n g the f r a m i n g a n d cou ld be dis
posed f r ee ly ; i n fact , the locations o f his open
ings were not d e t e r m i n e d u n t i l i n t e r i o r 
spaces were f r a m e d i n . H e deve loped easily 
bu i l t , inexpensive windows o f three types— 
f o r l i g h t , view, and ven t i l a t i on—al l i n equal 
squares. T h e light-.source types, made w i t h 
t w o layers o f plastic-fiberglass sandwich 
mate r ia l f o r insu la t ion , are placed in bands 
near the ce i l ing : the view w i n d o w s are spot ted 
at eye level a n d have pressed b o a r d b l inds , o f 
h o m e - w o r k s h o p s impl ic i tv , that d r o p f r o m 
pockets; the ven t i l a t ing w i n d o w s have stur
d i e r shutters that rise to expose squares o f 
w i n d o w screen. Visual ly , these squares, scat
t e red w i t h f u n c t i o n a l logic, give the in t e r io r s 
i n t r i g u i n g small-scaled inc iden t ; o n the ex
t e r io r , they w o r k w i t h the strange geomet ry 
to obscure the structure 's scale. 

Stairway to the sun 
Ins ide the split cube is a series o f odd-shaped 
spaces, l i n k e d by stairs tha t twist u p to the 
topmost s tudio f o l l o w i n g an u n d e r l y i n g 
geomet ry tha t the user canno t—and need 
not—easily grasp. T h e ma in l i v i n g spaces on 
the two lower levels are t h o u g h t l u l l y shaped 
f o r domest ic needs; fitted in to odd-shaped 
spaces u n d e r the b i g slope are r o o m s , such as 
the l ibrar> o f f one o f the stair l and ings— 
retreats that are made u n c r a m p e d by the u n 
o r t h o d o x placement o f openings . 

T h e complex volumes o f the i n t e r i o r are 
d e f i n e d bv clean whi te wal l a n d ce i l ing planes, 
w o o d floors, a n d fine-scaled oak w o o d w o r k , 
reca l l ing the severity a n d c ra f t smansh ip o f 
Shaker bu i ld ings near L e x i n g t o n . L i g h t f r o m 
many sources, some h i d d e n f r o m view, re
flects f r o m whi te a n d na tura l w o o d surfaces 
to p roduce a w a r m g low. 

O n the ex t e r i o r , as o n the i n t e r i o r , the use 
o f na t u r a l w o o d a n d o the r ve rnacu la r mate
rials, such as sheet metal r o o f i n g , juxtaposes a 
f ami l i a r , unp re t en t ious surface qua l i ty to the 
r a r e f i e d geomet ry and technical in t en t ions at 
the base o f the des ign. S t and ing in the mids t 
o f its p re t ty w o o d e d landscape, the compact 
but in t r ica te s t ruc tu re sums u p the c o n f r o n t a 
tions between o u r e n v i r o n m e n t a l , aesthetic, 
and technical i n t en t i ons—and indicates one 
way to solve t h e m . [ J o h n M o r r i s D i x o n ] 

I 
I 
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Autonomous Dwel l ing 
Vehic l e Earthling capsule 

Complete independence 
from utility connections, 
with provis ions for every 
domestic funct ion, make 
this sophisticated artifact 
the ultimate mobile home. 

Designers Ted Bakewell III (on 
ladder; also client) and Michael 
F. Jantzen pose at west end of 
vehicle. 
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It seems r e m a r k a b l y apt t ha i the l i t t le d w e l l 
i n g shown here has been pub l i shed p rev i 
ously i n hoih Domus (Oct . 1980) and Popular 
Science ( A p r i l 1980). For this ob jec t—not a 
hu i id ing—embod ies bo ih ihe d o w n - h o m e i n -
<;(iHiily that appeals to A m e r i c a n homt-
mechanics a n d the h igh- tech ar t ihce dca i lo 
the i n t e rna t i ona l design el i te . 

1 h f A u t o n o m o u s D w e l l i n g Vehic le was 
developed t h r o u g h the f o r t u n a t e col labora
t ion of t w o non-archi tects : T e d Bakewel l I I I , 
scion ot a l a m i l y o f developers , a n d Michae l 
j a n t z e n , a fine arts graduate w h o has become 
an expe r t o n energy-responsive dwel l ings by 
b u i l d i n g t hem h i m s e l l o u t of i n d u s t r i a l parts. 
Bakewel l . whose dai ly w o r k involves such 
m u n d a n e cons t ruc t ions as suburban ware
houses, wanted to act o n some o f his ideas 
about low-energy l i v i n g systems; he also 
wanted a d w e l l i n g that c o u l d be m o v e d f r o m 
one cons t ruc t ion site to the next . Published 
repor t s of houses assembled o l l ight indus
t r i a l parts, by Jan tzen , 65 miles away in r u r a l 
I l l inois led h i m to propose the co l l abora t ion . 

T h e d w e l l i n g design .seems to have been 
general e d — w i t h o u t f o r c i n g — o u t of i l u -
str ingent p r o g r a m a n d the available parts the 
designers cou ld ob ta in . T h e d e m a n d f o r mo
bi l i ty set l imi ts o f 11 l l in w i d t h , I It in 
height , a n d 10,000 lbs in weight . Jantzen had 
already been us ing the l i g h t w e i g h t silo 
( o n i p o n e n t s — i n t e r l o c k i n g w i t h w a i c r i i g h i 
j o i n t s to f o r m c y l i n d r i c a l a n d spherical sur
faces f o r houses—and they seemed a na tu ra l 
(li<)i( ( l o i ihc shell . These were m o u n t e d o n 
a reused mobi le o f f i c e chassis, w h i c h fit re-
( |u i i enicnts f o r d imens ions a n d s t reng th . The 
d w e l l i n g was in fact assembled o n J a n i / c n \ 
p r o p e r t y , t h e n t o w e d to its present loca t ion . 

Weigh t l imi t s lay b e h i n d the choice o f 
mechanical systems: an active solar a i r system 
i o i space hea t ing , t h e r m a l storage in phase-
change salt cy l inders , and a compact heat-
exchange f l u i d solar water hea t ing system. 
Duct space was v i r tua l ly e l i m i n a t e d by p lac ing 
the t h e r m a l storage in t w o wel l -p laced 
b ins—under d i n i n g table a n d b e d — f r o m 
which they radiate d i rec t ly to the i n t e r i o r 
space. Signif icant passive solar gain is ob
ta ined t h r o u g h the m i n i a t u r e "simspace" that 
also serves as entrance a i r - lock . Backup sys
tems, if solar energ \ is inadequate , i nc lude an 
inc inera tor that w i l l heal water f o r a shower 
wi ih A h s i i u l of j u n k ma i l a n d one o l the 
wor ld ' s smallest wood stoves, w h i c h can p r o 
vide the c h a r m o f a \ i s ib lc f i re u i i i l e hea l ing 
the i n t e r i o r qu ick ly o n a w i n t e r n igh t . 

Obvious ly , w in t e r hea t ing depends as m u c h 
o n r e t a i n i n g heat as g e n e r a t i n g i t ; the silo sec
t ions make an i n f i l t r a t i o n - t i g h t she l l—wi th 
aux i l i a ry c a u l k i n g where o the r componen ts 
arc- i n t r o d u c e d — w h i c h is t hen insula ted w i t h 
3'/i> i n . o l urea f o r m a l d e h y d e f o a m , covered 
w i t h a 1-in. i n t e r i o r layer o f cellulose-based 
fireproofing a n d sound-absorb ing mater ia l . 
C o o l i n g is achiexed bv the ancient m e t h o d of 
d r a w i n g in s u m m e r night air a n d m i n i m i z i n g 
heat ga in d u r i n g the day. I t has been possible 
to ma in t a in a t empe ra tu r e 12 F t)elow o u i -
d o o i s . Will i c o m f o r t a b l e air m o v e m e n t . 

T h e p r i n c i p a l strategy f o r electrical power 
is " m i c r o - l o a d i n g , " an approach that Jantzen 
considers cr i t ical l o r f u t u r e bu i ld ings . I n this 
case, dependence o n photovol ta ics a n d bat
tery storage o f l i m i t e d weight r e q u i r e d the 
designers to h o l d d o w n power d e m a n d . 
I .ow-wattage la inps deve loped f o r the Space 
P rog ram ( w i t h 20 W a n d 12 W settings, equ i 
valent to conven t i ona l 100 W a n d 60 W 
lamps) plus a f e w smal l , e f f i c i en t ones bor
r o w e d f r o m a i r c r a f t i n t e r io r s take care o f 
l i g h t i n g needs, w i t h the he lp o f a l ight-
d i f f us ing i n t e r i o r t rea t inent and ef fect ive use 
o f day l igh t . 

Food p repa ra t ion—even f o r one—calls f o r 
si r i d ene rgy-conse rv ing measures. T h e de
signers deve loped a custom-designed re
f r i g e r a t o r , super ins ida ted , w i t h a c u r t a i n o f 
clear plastic s t r ips inside its dcx)r to reduce a i r 
exchange w h e n an i t e m is r e m o v e d ; ou t 
side air , when co ld e n o u g h , is automat ica l ly 
t apped t h r o u g h a heat exchanger . C o o k i n g is 
done over an a lcohol b u r n e r (no electr ic i ty) 
wi th a t i ny electrical f a n - a n d - f i l t e r device 
m o u n t e d above it to cleanse f u m e s w i t h o u t 
send ing i n t e r i o r air ou tdoors . 

W a t e r is ob ta ined f r o m r a i n d i rec ted f r o m 
gut ters to a f l ex ib le v i n y l "b ladder , w l iu li can 
tolerate f ros ts , u n d e r the floor; a I 5 - m i n u t e 
r a in can cap tu re 55 gallons, w h i c h w i l l last f o r 
mon ths . Once in the d w e l l i n g , water is 
r eused—re tu rned to an u n d e r f l o o r gray 
water storage tank , filtered a n d used f o r 
wash ing a n d ba th ing ; filters a n d iod ine 
t r ea tmen t make it possible, i f necessary, to 
restore the gray water l o potable c o n d i t i o n . 
Pressure to move the two types o f water 
t h r o u g h f i l le rs a n d de l ive r t h e m at the tap is 
genera ted by h u m a n {X)wer, u s ing a h i g h vo l -



South side of dwelling displays 
numerous energy devices (see 
drawings). Basic volume is com
posed of 7-ft-diameter silo sec
tions set ona 1 Vi-ft bulkh ead. 
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SOLAR C O L L E C T O R 

BATT • FOAM (R-27) 

INSULATING HATCH -

4- FLEXIBLE DUCT 

3V;" URETHANE FOAM 

V DURAFIBER 

PHASE-CHANGE CYLINDERS 

TEMPERATURE-ACTIVATED FAN 

HYPOLON SKIRT 

C R O S S S E C T I O N 

WIND GENERATOR MAST 

- VENT FOR INCINERATOfl,'WATER HEATER 

WOOD STOVE STACK (3 VENTILATORS IN SUMMER) 

LIGHTNING RODS 

SOLAR WATER HEATER (HFAT EXCHANGE FLUID) 

VENTS FOR SUNSPACE (MANUAL CONTROL) 

ROLL-DOWN SHADES FOR SOLAR C O L L E C T O R S 

SOLAR C O L L E C T O R S (AIR) 

SLIDING DOORS 

OUTRIGGERS AT C O R N E R S 

SHELL OF PREFABRICATED SILO SECTIONS 

RAIN GUTTERS, SUPPLYING PRESSURIZED PLASTIC 
a S T E R N UNDER VEHICLE 

PHOTOVOLTAIC C E L L S (ADJUSTABLE TO SUN ANGLE) 

WATER PROCESSING 

GRIP STRUT 
RAMP 

FOLD-DOWN DECK 

" PHOTOVOLTAIC C E L L S 
5 7 1 m 
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Autonomous D w e l l i n g Vehic le 

u m e (bilge) p u m p to d r aw ra inwate r i n 
t h r o u g h filters a n d a f o o t pedal u n d e r the 
sink to adjus t water pressure by filling air 
b ladders i n the tanks. 

Use o f h u m a n power a n d manua l adjus t 
ments are o the r strategies the designers ( o n -
sider inva luable f o r t r u e energy conservat ion . 
O n l y a few cont ro ls , such as those o n fans in 
the active solar system, are au tomat ic . E f f e c 
t ive o p e r a t i o n o f the capsule requires sea
sonal al terat ions: r emova l o f stove a n d instal
l a t ion o f vent i la tors , r e f i t t i n g o f skylights, 
cove r ing and sealing o f n o r t h doors . Some 
o the r steps, such as r o l l i n g d o w n shades over 
solar collectors a n d p l u g g i n g or u n p l u g g i n g 
vents f o r the sun-space at the en t ry , w o u l d be 
most e f fec t ive w i t h an ever-present occupant 
w h o cou ld r e spond to unpred ic tab le weather 
condi t ions . 

Components found and transformed 
T h e resourcefulness o f the designers is i l lus
t r a t ed best i n t h e i r t r a c k i n g d o w n a n d adapt
i n g componen ts f r o m outs ide the a rch i 
tectural w o r l d . I n a d d i t i o n to the silo parts 
and the space vehicle lamps , they e m p l o y e d 
latt ice-l ike plastic s w i m m i n g - p o o l d e c k i n g as 
bo th d o o r m a t / f l o o r i n g f o r the en t ry a i r lock 
and wa l l cove r ing that works l ike pegboard . 
Storage is t ucked i n t o unconven t i ona l places 
— i n z i p p e r e d canvas pouches i n the ce i l ing , 
i n a b i n u n d e r the f l o o r , inside the desk 
bench. I n the t r a d i t i o n o f t ra i lers a n d 
pu l lmans , space does doub le d u t y : w h e n 
leaves are raised to ex t end the d i n i n g table, 
clever p u l l - o u t seats can be f o l d e d d o w n f o r 
three d iners ; m o \ i n g the l i gh t f o a m " l i v i n g 
r o o m " seating makes r o o m f o r ano ther leaf 
a n d t w o m o r e d i n i n g seats. C i r c u l a r "p i l l ows" 
on the bed doub le as plugs f o r openings be
tween the sunspace a n d the i n t e r i o r . 

T h e designers h a d p len ty o f chance to re
vise details o n the site since the d w e l l i n g was 
assembled by Michae l a n d Ellen Jan tzen , 
w o r k i n g f u l l - t i m e , w i t h Bakewe l l p i t c h i n g in 
o n weekends. I t has been occup ied ever since 
i t was t o w e d to St. Lou i s about a year ago, but 
l ike any really e x p e r i m e n t a l w o r k , the capsule 
is con t inua l ly evo lv ing . Since its ear l ie r p u b l i 
ca t ion in Domm a n d Popular Science, a ver t ica l 
w i n d genera tor has been added ; a r e f l e t t o i 
at tached to the o r i g i n a l pho tovol ta ic pane l 
has been replaced by a second set o f cells. 
N o w that the w i n d device has been added , 
Bakewe l l hopes to have e n o u g h reserve 
power to operate a b lender . ( N o t satisfied 
w i t h the e f f i c i ency o f c h a r g i n g batteries, 
Bakewel l plans to l i n k the w i n d device to a 
compressed a i r system to operate ro t a ry 
equ ipmen t . ) 

W h i l e the designers made the d w e l l i n g very 
close to au tonomous . Jantzen is wel l aware o f 
o t h e r ways i n w h i c h i t is no t : i t is s t i l l neces
sary to b r i n g i n f uel f o r the w o o d stove a n d 
the a l coho l - fue l ed cooker ; it is st i l l neces.sary 
to car t away m i t c h o f the user's re fuse . His 
w i f e , E l len Jantzen , w h o has col labora ted o n 
ear l ie r houses w i t h h i m , is pa r t i cu la r ly aware 
tha t the d w e l l i n g o f f e r s l i t t l e p r o \ i s i o n l o r 

h o m e - g r o w n f o o d — a n area in w h i c h she is 
e x p e r i m e n t i n g ; even the f o o d - g r o w i n g po
ten t ia l o f the sunspace here is not be ing ex
p l o i t e d because Bakewel l is not always a r o u n d 
to water plants a n d to prevent ove rhea t ing . 

T h e designers emphasize that this capsule 
is by no means a p r o t o t y p e : it was meant to 
serve Bakewell 's specific needs. T h e A m e r 
ican f a m i l y w o u l d need la rger dwel l ings , w i t h 
some pr ivacy, a n d Jan tzen is a t w o r k r i g h t 
now o n a design f o r a system o f por tab le , 
connect ib le modules to meet those needs. 
Bakewel l , meanwhi le , is w o r k i n g o n a re
hab i l i t a t ion system f o r o l d houses tha t p r o m 
ises r emarkab l e energy savings. B o t h 
t h e i r co l l abora t ion here p r o u d l y , as a d e m o n 
st ra t ion that design i tse l f is one o f o u r most 
i l lective energy resources. 
I John M o r r i s D i x o n ] 

Data 
Project : Autonomous Dwelling 
Vehicle, suburbs of St. Louis. 
Designers: Ted Bakewell I I I , 
St. Louis; Michaelfantzen, Car-
lyle,Il. 
Cl ien t : Ted Bakewell III. 
Site: located at one of client's 
commercial construction sites: to 
be relocated as needed. 
P r o g r a m : 450-sq-ft (gross) 
mobile dwelling unit for single 
person, including adequate pro
visions for food storage and 
preparation, personal hygiene, 
etc., xvith no utility connections. 
S t r u c t u r a l s\stt in: steel silo 
components, wood floor framing 
on reused chassis of conventional 
mobile office. 

M a j o r mater ia ls : silo compo
nents, white enameled: sliding 
glass doors: acrylic skyligh ts: 
V.A.T. floors: urethanefoam in
sulation: cellulose-based interior 
fI reproof ng (see Building mate
rials, p. 255). 
Mechanica l system: active air 
solar collectors (fiberglass over 
black-coated silo sections); 
phase-change heat storage (84 cu 
f t of rods); solar hot water heater 
with heat-exchange fluid; wood-
burning stove; waste-paper-
buming incinerator/back-up 
water heater. Solar photovoltaic 
cells, vertical-axis wind genera
tor, 12 V storage batteries. 
Pressurized flexible rainwater 
cistern; gray water storage and 
filtering system; composting toilet. 
Consul tants : Schultz Group, 
Engineers (structural): Dave 
Hudson (intelligence dei'ices). 
Genera l con t rac tor : designers. 
Cost: approx. $20,000 (1979) 
not including design and labor. 
Pho tog raphy : Kristen Peter
son, except photos left, courtesy of 
designers. 

In the late 1970s, Michael 
fantzen and his wife Ellen de
signed and built a vacation house 

for a client (top) and their own 
house (2nd from top; PI A, April 
1979, p. 118). Jantzen con
tinues to work on environmental 
sculpture projects, some visibly 
related to his structures (3rd 

from top). Bakewell previously 
designed and occupied a low-
energy environment inside a 
warehouse and has recently com
pleted a 6000-sq-ft office de
velopment (bottom) with architect 
M. Thomas Hall, which includes 
acti-i 'e and passive solar f eatures. 



 

Ceiling of dwelling (top) has 
skylights with insidated hatches 
and zippered storage pouches. 
Dining table over thermal stor
age bin (top middle) can seat five. 
Entry space (top right) can be
come sun porch with hammock. 
Focal point of interior is 
woodstove (middle right) made of 
13-in. gas canister unth umbili
cal air supply, suspended over 

folding table. Compact kitchen 
(right) has alcohol burner with 
filter hood, custom-made under-
counter refrigerator; headroom 
in front of counters is ample for 
6'-2" Bakewell. Composting 
toilet (above, middle) shares cur
tained compartment with shower, 
which has collapsible fabric en
closure. Open hatch (above) re
veals thermal cylinders under 
bed. 



International Meeting 
Center, West B e r l i n Energy in context 

Susan Doubilet 

Energy measures re inforce 
traditional forms and pro
mote resident contact in an 
International Meeting 
Center for the Un ivers i ty of 
Ber l in . 

Susan Doub i l e t is a M o n t r e a l 
archi tect a n d j o u r n a l i s t d o i n g 
graduate w o r k i n a rch i tec tua l 
preserva t ion at Co lun ih i a 
Un ive r s i ty . 

Three considerat ions d i rec ted the design o f 
the I n t e r n a t i o n a l M e e t i n g Cen te r ( I n t e r n a 
tionales B e g e g n u n g s / e n t r u m ) , an 80-un i t 
apa r tmen t b u i l d i n g f o r v i s i t ing l acu l ty m e m 
bers o f the Univers i ty of B e r l i n . T h e first o f 
these considera t ions is an energy concept so 
s t rong as to e l imina te all direct open ings to 
the ex te r io r . T h e second is the goal o f a rch i 
tec tura l h a r m o n y w i t h i n a res ident ia l q u a r t e r 
l)()ssc'ssing a s t r o n g f o i n i a l i d c i i i i l x . A n d the 
t h i r d is the encouragement of t o i n m u n i c a -
l i o n a m o n g inhabi tants , w h o are al l short-
t e r m visi tors I r o n i l o r c i g n lands. 

T h e architects have used the f o r m a l 
res t r ic t ions imposed by each o f these consid
erat ions to enhance the o the r goals: "win te r -
gardens" are energy-conserv ing b u f f e r zones 
IS we l l as f o r m s w h i c h relate to the p r o j e c t i n g 
bays o f the o lde r bu i ld ings ; a n d the r o o f gar
den collects heat, rej)eats the n e i g h b o r h o o d 
r o o f p r o f i l e , a n d provides a m e e t i n g place f o r 
residents. 

T h e energy consideration 
Eighty percent o f the heat needed in the 
b u i l d i n g is col lected i n the glass-enclosed roof 
ga rden , w h i c h contains the a i t - t o - l i ( | u i d heat 
p u m p . T h e r e m a i n i n g 20 percent is p ro 
duced by an o i l f u r n a c e located i n the base
ment . A l l the m a j o r rooms i n the apa r tmen t s 
are w a r m e d by hot water c i r c u l a t i n g t h r o u g h 
inpes i n the hollow-c o i c concrete Hooi 
planks; f r e sh a i r (20 cu ni per person per 
h o u i ) is d r a w n d i rec t ly f r o m the outs ide a n d 
heated in " w a r m i n g closets. " 

  

Perspective from streetcorner. 

A l l doors a n d w i n d o w s open of ! \estihules 
a n d glass-enclosed win te rga rdens . ( I n a very 
lew cases, the w i n i e r g a r d e n is r educed to 2 0 
i n . , the thickness o f the " P o r o l o n " tile wall.) 

T h e f u n c t i o n s o f the r o o f a n d win te rga r -
dens vary w i t h the c l imate , f r o m day to night 
and f r o m season to season (see sections, op
posite page). 

T h e 'context' considerat ion 
1 he area a r o u n d the Rudes l ie im Scjii . i ie in 

West B e r l i n was deve loped w i t h i n a few short 
years—1911 to 1915—as a p r e d o m i n a n t l y 
res ident ia l n e i g h b o r h o o d , a n d it remains 
.strong a n d homogeneoirs to this day. A g r o u p 
o f p lanners , preservationists , a n d c o m m u n i t y 
members recently d r e w u p guidel ines to re
t a in these quali t ies , a n d the architects of the 
I n t e r n a t i o n a l Cen te r were able to irse the 
guide l ines to a r r ive at the f o l l o w i n g conclu
sions about f o r m a l p roper t i e s : 

T h e p i t ched r o o f is the salient architec t u r a l 
e lement in the ne ighho i hood . The In t e rna 
t iona l O u t e r repeats this f o r m in a glass . ind 
a l u m i n u m greenhou.se s p r i n g i n g f r o m the 
p r e v a i l i n g eave l ine . 

T h e new b u i l d i n g is set back, p r o v i d i n g 
f r o n t gardens. 

The b u i l d i n g mass is b r o k e n d o w n by the 
g r o u p i n g of w i n t e r g a r d e n pr()jc-c l ions a long 
its ma in s t r e e t f ron t and expressed as five dis
t inc t , symmet r i ca l houses, i n keep ing w i t h the 
ter raced yet i n d i v i d u a l l y expressed hous ing 
lu i i t s in the qua r t e r . T h e win te rga rdens have 
a cer ta in \ ariety o f f o r m : p i t ched a n d vaulteci 
r oo f s ; flat a n d b o w e d windows . F u r t h e r m o r e . 
I he w i n t e r g a r d e n is a t r ad i t i ona l element in 
B e r l i n : the apparent ha\ u i n d o u s of o lder 
bu i ld ings are o f t e n , i n fact , sun porches. 

S l ree tcorners are g iven d e f i n i t i o n in the 
n e i g h b o r h o o d by the p r o j e c t i o n o l c o i n e r 
b u i l d i n g s as s tu rdy pavi l ions , o f t e n w i t h a bar 
o r cafe IcKated w i t h i n . T h e I n t e r n a t i o n a l 
Cen te r fo l l ows this pa t t e rn . 

Walls are stuccoed and pa in t ed ocliic-. <i 
i i a d i t i o n a l B e r l i n co lor . 

T h e 'communicat ion' consideration 
As the inhab i l i i n t s o f the I n t e r n a t i o n a l Center 
are strangers i n the c o m m u n i t y , the architects 
wan ted to p r o v i d e t h e m w i t h o p p o r t u n i t i e s 
f o r contact w i t h one another . This is ac
compl i shed not only by the p r o g r a m m a t i c 
p rov i s ion o f ser ial r o o m s (caf e, par ty rooms , 
day-care center ) , but by the locat ion of these 
rooms a n d t h e i r l inkage . 



Sections (right) show the various 
functions oj the roof garden and 
winter gar dens, in response to 
changing climatic conditions: 

During winter days 1, the roof 
greenhouse, containing the heat 
pump, collects the suns heat. The 
wintergardens serve as buffer 
zones between the extremes of ex
terior and interior temperatures, 
and on sunny days extend the 
apartments by providing living 
spaces. 

On winter nights 2, window 
shades are drawn to prevent heat 
loss through radiation. 

During summer days 3, the 
roof serves as a garden and meet
ing place for residents. The win
tergardens again moderate the 
trniperature, and plants grown 
here provide shade. 

As units have two exposures, 
through ventilation can be 
achieved on summer days and 
nights 4. 

The axonometric (f ar right) 
shows units organized along an 
exterior court-side corridor, for 
the most part single-loaded. Ver
tical circulation is through a con
tinuous staircase along this cor
ridor, or through five interior 
circular staircases. The first four 
floors contain one-story units, 
from studios to three bedrooms, 
and the upper two stories hold 
two-level apartments. On top is 
the roof garden. 

  

SITE PLAN 
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International Meeting Center , West B e r l i n 

An existing building. 

O n e can en te r the b u i l d i n g at the street 
co rner , passing shops a n d a cafe/bar; t h e n 
proceed u p the b u i l d i n g via an e x t e r i o r 
s tairwa>7corridor, w h i c h cont inues the l eng th 
o f the b u i l d i n g , o v e r l o o k i n g the cour t . A t 
m a j o r landings , one passes the various ineet-
i n g rooms. F ina l ly , one arr ives at the glass-
enclosed r o o f , w h i c h (besides its heat-
col lec t ing f u n c t i o n ) can be cu l t iva ted as 
gardens by the tenants f r o m s p r i n g to f a l l . 
Ra inwater is col lected f o r this pu rpose . 

A f u r t h e r c o m m u n a l p rov i s ion is made at 
the co rne r apar tments , where studios are 
se l f -contamed, bu t share a k i t chen , d i n i n g 
r o o m , a n d l i v i n g r o o m . 

A n d a final small bu t sensitive deta i l : gar
bage r o o m s are placed opposi te the social 
rooms , so residents have an excuse to pass 
these c o m m u n a l areas as par t o f t h e i r dai ly 
r o u t i n e . 

Commentary 
I n terms o f context , the d rawings o f the 
I n t e r n a t i o n a l Cen te r show a l ively a n d ap
p r o p r i a t e i n t e r p r e t a t i o n o f the r h y t h m s o f 
p ro jec t ions a n d recesses in the area. A b o v e 
the eave l ine , o f course, the fine l ine d rawings 
are decept ive, as the glass a n d a l u m i n u m r o o f 
w i l l not i n real l i f e cap the stucco walls as the 
t r a d i t i o n a l r o o f inaterials do . A n d whi l e the 
street co rne r is d e f i n e d by p r o j e c t i n g p a \ i l -
ions, i n the t r a d i t i o n a l inanner , the e f f e c t is 
weakened i n the I n t e r n a t i o n a l Center by a 
reced ing c o r n e r ent rance . 

T h e connnun ica t ions f u n c t i o n o f the social 
s ta i rway/cor r idors a l o n g the cour t may be 
c o m p r o m i s e d by c l imat ic factors : t h o u g h the 
c o r r i d o r s face n o r t h , they cou ld not be en
closed becau.se o f fire regula t ions . As the 
b u i l d i n g is i nhab i t ed p r i m a r i l y d u r i n g the 
Univers i ty session f r o m f a l l to s p r i n g , this 
area is l ikely to be under -used . 

T h e energy-saving win te rga rdens create an 
( )b\ ious d rawback (and a po ten t ia l energy 
waster): inadequate na tu ra l l i gh t . T h e a r ch i 
tects hope that this p r o b l e m w i l l be ove rcome 

by a s l ight a d j u s t m e n t in l i v i n g pat terns: d u r 
i n g the day, activities shou ld occur close to the 
dayl i t areas, next to the win te rga rdens . I n the 
even ing , w h e n a r t i f i c i a l l i g h t i n g is necessary 
in any c o n d i t i o n , activities can move inwards , 
towards the w a r m e r areas. 

L i v i n g i n the.se unusua l circumstances, re
m o v e d f r o m direct sun l igh t , can be v iewed as 
an e x p e r i m e n t i n the interest o f energy con
servat ion , ca r r i ed out , in any case, over a 
short t e r m : the longest stay p e r m i t t e d i n the 
I n t e r n a t i o n a l Cen te r is one year. • 

  

GROUND FLOOR THIRD FLOOR 

Data 
Project: International Meeting 
Center for the University of Ber
lin, West Berlin. 
Archi tec ts : Otto Steidle ^ 
Partner, Munich; Vladimir 
Nikolic, Kassel. Walter Hotzel 
(project manager). 
Prog ram: 80- unit apartment 
building (studios to three bed
rooms) for visiting faculty mem
bers of the University of Berlin. 
Shops, cafe, and social rooms 
provided. 
Site: an open comer lot in the 
early 20th-century residential 
neighborhood of Rudesheim 
Square, in the Wilmersdorf qrea 
of West Berlin. 
S t r u c t u r a l system: load-
bearing masonry walls; pre-fab 
concrete floor planks. 
M a j o r mater ia ls : exterior walls: 
"Poroton" tiles, gypsum board in
terior finish, stucco exterior (total 
thickness 20 in.). Wood win
dows. Glass and aluminum roof 
greenhouse. 
Mechanica l system: air-to-
liquid heat pump in roof provides 
80 percent of heat needed. Oil 

furnace in basement furnishes 
remainder. Hot water pipes pass 
through the hollow-core floor 
planks in major rooms. ''Warm
ing closets" heat fresh air (20 cu 
m per person per hour). 
Consul tants : Dr. Lothar 
Rouvel (energy engineering). 
Stefan Polonyi, H. Fink, ^ 
P. Koch, structural engineers. 

As the plans (left) indicate, all 
openings in the units are through 
vestibules or wintergardens 
(shaded). The continuous stair
way and corridor along the court 
act as meeting places, with social 
rooms at the major landings. 

Wintergardens are grouped to 
create projections in rhythmic 
harmony with the existing build
ings (below). 
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Energy analysis 
T h i s analys is was prepared in the 
Center for P l a n n i n g a n d Development 
R e s e a r c h , Col lege of E n v i r o n m e n 
tal Des ign , Un ivers i ty of C a l i f o r n i a , 
Berkeley; V l a d i m i r Bazjanac , P h . D . , 
Project Director . T h e work is funded 
by the U . S . Department of Energy . 

T h e I n t e r n a t i o n a l M e e t i n g Center i n 
West B e r l i n is representat ive of con
t e m p o r a r y E u r o p e a n u r b a n hous ing 
a n d o f the state-of-the-art of energy 
conserva t ion in Eu ropean bu i ld ings . 
T h e b u i l d i n g employs heavy t h e r m a l 
mass and g laz ing not available in the 
U .S . I t also demonstra tes the typica l 
E u r o p e a n wil l ingness to ex t end the 
range of t h e r m a l c o m f o r t : no mechani 
cal coo l i ng is p l a n n e d . 

T h e absence o f any coo l i ng load 
makes the b u i l d i n g qu i te energy e f f i 
c ient . I f air c o n d i t i o n i n g were to be 
a d d e d , the to t a l load i n the b u i l d i n g 
w o u l d increase by 11 percent . T h e 
b u i l d i n g is ve ry sensitive to heat loss. I ts 
energy p e r f o r m a n c e improves w h e n 
n i g h t t i m e shutters are e m p l o y e d , reduc
i n g the hea t i ng load by almost 25 per

cent. 
1 he b u i l d i n g , as des igned, is p o o r l y 

insu la ted . T h e a d d i t i o n o f R19 insula
t ion i n walls w o u l d reduce the hea t ing 
load by almost 17 percent . Party wall 
cons t ruc t ion is va luab le—frees tand ing 
parts ("houses") , i f b u i l t i n a staged con
s t ruc t ion , w o u l d increase the hea t ing 
load by 18 percent . Greenhouses are 
benehcial bu t less t h a n expected: they 
save o n l y 3.5 percent o f the to ta l energy 
needed. 

T h e co ld c l imate makes q u a d r u p l e 
g l az ing e x t r e m e l y valuable . Q u a d r u p l e 
g laz ing w i t h low c o n d u c t i v i t y ( a p p r o x i 
mately equal to R5) a n d h i g h t ransmis-
sivity (.625) reduces conduc t ive losses 
very e f f ec t i ve ly , wh i l e it reduces solar 
ga in compara t ive ly very l i t t l e . 

T h e b u i l d i n g is d i v i d e d f o r the pu r 
pose o f this analysis i n t o its c o m p o n e n t 
"houses." Each house is po ten t ia l ly an 
i ndependen t g r o u p o f d w e l l i n g uni ts . 
T h r e e houses (C, D , a n d E) are so s imi
lar i n size, u n i t m i x , a n d a rch i t ec tu ra l 
characteristics that on ly the p e r f o r m 
ance o f house C was actual ly s imula ted . 
T h e results were then ex t r apo la t ed to 
inc lude houses D a n d E. House A is the 
largest: it has the largest f l o o r area and 
contains mostly studios and single-
b e d r o o m units . T h u s , it has the greatest 
load d e m a n d . I n fact , its electr ical loads 
are so m u c h b igger tha t , w h e n t h e r m a l 
shutters are e m p l o y e d , they almost ex
ceed hea t i ng loads. Houses B a n d C 
have a m o r e favorable solar exposure . 

 

INFILTRATION 72,2% 
INRLTRATION 24 4% 

P E O P L E 4,2% 
P E O P L E 8% 

17% SOLAR GAIN 
1135% SOLAR Q A I ^ . 

20% G L A S S 
CONDUCTANCE 

111% G L A S S 
CONDUCTANCE 

MPERATURE 78-85F 

TEMPERATURE ABOVE B5F 

  
  

L IGHTS 19 1% 
LIGHTS 34.3% 

Ml •. 

TEMPERATURE FLUCTUATION IN A THIRD FLOOR APARTMENT 
IN HOUSE B DURING THE SUMMER MONTHS 

For the three-month period, the incidence of 
the temperature exceeding 78 F is 28 percent. 
For 85 F it is only 4 percent. In the heating 
mode (right) conduction losses through win
dows, wcdLs, and infiltration are offset hy 
gains from solar exposure, lights, occupants, 
and equipment. Exactly the opposite is true in 
the cooling mode. The rooftop greenhouse 
brevents any significant transmission through 
the roof. 

• • C t > COOLING UNDERGROUND S U R F A C E S < 1% 

COMPONENTS OF LOADS 

DESIGN ALTERNATIVES 
1 AS DESIGNED 
2 A S DESIGNED. WITH THERMAL S H U T T E R S 
3 AS DESIGNED. WITH QUADRUPLE 

GLAZING IN PLACE OF G R E E N H O U S E S 
4 AS DESIGNED, D O U B L E GLAZING IN 

PLACE OF QUADRUPLE 
5 AS DESIGNED. WITH AIR-CONDITIONING 
a AS DESIGNED BUT FREE-STANDING 

H O U S E S 
7 AS DESIGNED. WITH LIGHT-WEIGHT 

CONSTRUCTION AND R19 INSULATION 
• AS DESIGNED. WITH THERMAL 

SHUTTERS AND R19 INSULATION 

E L E C T R I C A L 

HEATING 

COOLING 

COMPARISON OF ANNUAL ENERGY PERFORMANCE 

House B also has the smallest floor-to-
ex t e r io r -wa l l ra t io , wh ich is benef ic ia l i n 
that c l imate . 

T h e en t i r e b u i l d i n g features r o o f 
greenhouses. T h e i r pu rpose is to collect 
heat a n d supp ly .some o f it to the apar t 
ments , a n d to f u n c t i o n as an i n d o o r 
r o o f t o p g a r d e n . T h e ga rden f u n c t i o n 
nul l i f ies the benefi ts f r o m the t h e r m a l 
mass of the concrete floor. T h e ea r th 
cover o f the slab acts as i n su l a t i on . T h e 
ga rden is also wel l shaded at al l t imes. 
B e h i n d the s o u t h - f a c i n g sloped glass is 
an "a i r " col lector , w h i c h amoun t s to a 
f r e e s t a n d i n g flat-plate absorber a n d a 
heat p u m p . W a r m air , col lected between 
the absorber a n d the glass, rises by con
vect ion to the heat p u m p , w h i c h extracts 
heat a n d sends it to the apar tments . T h e 
m o d e l i n g o f this system w i t h D O E - 2 was 
possible o n l y as a gross a p p r o x i m a t i o n . 
S imu la t i on results are inconclusive. 

The analysis of the energy perf ormance of this 
building does not include the perf ormance of 
the mechanical systems in the building. It is 
based on annual simulations with DOE-2.1, 
using custom weighting factors, and the ac
tual 1962 weather tape for Berlin. Its accu
racy is limited to the accuracy of DOE-2.1 in 
representing the building's thermal behavior 
and does not necessarily conform to all of the 
details of the actual perf ormance of the exist
ing building (PIA, April 1980, p. 100). A 
detailed report will be available upon request. 
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Energy analysis: 
one year later 

   
 
    

   
Hooker Chemical (April, p. 105). 

Stephen C. O'Connell Center (June, p. 121). 

Flat Rock Brook Nature Center (July, p. 63). 

I ) i . \ l a d i m i r Bazjanac is teaching in the 
D e p a r t m e n t o f A r c h i t e c t u r e at the U n i 
versity o f C a l i f o r n i a in Berkeley . He is 
pro jec t d i r ec to r i n the Cente r f o r Plan
n i n g a n d D e v e l o p m e n t Research a n d is 
also guest scientist at the Lawrence 
Berkeley Lab . T h e au tho r wishes to ac-
k iu)wledge the he lp of graduate re
search assistant Peter B r o c k in the p rep 
a r a t i o n o f this ar t ic le . He a n d gradua te 
I i scarch assistants Dale B r e n t r u p , Joe 
J o h n s o n , E d Pineda, G e r h a r d Schmid t , 
a n d H a r v e y B r y a n (now assistant p r o 
fessor at M I T ) have ca r r i ed o u t a m a j o r 
jx ) ! t i on o f the s imulat ions o f energy 
perf o rmance d u r i n g the past year. 

V l a d i m i r Bazjanac 

F o r the past 12 months, Progressive Ar
chitecture has been cooperating with a 
D O E - s p o n s o r e d research effort for the 
energy analys is of selected publ ished 
bui ldings . I n the fo l lowing art ic le , the 
project director reflects on the first 
year of the program. 

Since the pub l i c a t i on o f the H o o k e r 
Chemica l B u i l d i n g , the first energy 
analvsis i n Progressive Architecture, e ight 
m o r e energy analysis repor t s have been 
pub l i shed . I t w o u l d be ideal to r epo r t 
some clear t rends d e v e l o p i n g f r o m 
those analyses, but no s igni f icant com 
m o n patterns i n the energy p e r f o r m 
ance have been established. A l l b u i l d 
ings are u n i q u e . A l l are o f very d i l f t i cut 
character . T h e n u m b e r o f bu i ld ings is 
still too smal l f o r b road gene ra l i / a t i on . 
yet the same issues are repeatedly en
c oun t e r ed i n the energy analyses of 
buildings—issues w h i c h result f r o m de
cisions made i n the a rch i t ec tu ra l design 
process. A f t e r one year we have ac
q u i r e d coirsiderable exper ience i n deal
i n g w i t h these issues. 

O n e s t r eng th o f o u r analyses is that al l 
energy repor t s and all o ther icsc-.n c h 
f r o m the past year are based p r i m a r i l y 
o n the results o f c o m p u t e r s imu la t i on 
w i t h D ( ) E - 2 . T h i s provides f o r consist
ency in analysis f r o m one b u i l d i n g to 
ano the r , p e r m i t s the study o f the b u i l d 
ing's annua l p e r f o r m a n c e , a n d uses the 
best available data a n d resources to r 
s i m u l a t i o n . T h i s m e t h o d o f analysis also 
has weaknesses: the i n h e r e n t i nab i l i t \ to 
precisely pred ic t the actual p e i l o i n i -
ance, the d i f f i c u l t y in m o d e l i n g b u i l d i n g 
characteristics that deviate f r o m the 
s tandard , a n d the fact that the fallacies 
i nhe ren t i n the s imula t ion mode l are 
c a r i i c d in to the results o f s inu i l a t ion 
(see P/A, A p r i l 1980, p p . 9 8 - 1 0 1 ) . 

H o w e v e r , when the i ) e r fb rmances ot 
d i f f e r e n t design al ternat ives are com
pared (a l ternat i \es w h i c h d i f f e r i n a l i m 
i ted n u m b e r o f des ign parameters) , the 
results indicate t rends in change of 

energy p e r f o r m a n c e which are va l id . I n 
o t h e r words , s imu la t ion of energy per
f o r m a n c e shows t rends r a the r accu
rately a n d is usually o f considerable help 
in the s tudy o f the ef fect o f archi tectural 
design decisions. 

B u i l d i n g shape 
T h e e x t e r i o r b u i l d i n g shape a f f t d s 
energy p e r f o r m a n c e i n two i m p o r t a n t 
wa\ s: it dete rmines the total area o f the 
b u i l d i n g sk in a n d how m u c h o f the floor 
area can be na tura l ly l i t . These in t u r n 
d e t e r m i n e the a m o u n t o f conduct 
hea t ing ga in a n d loss, the degree o f 
solar exposure , a n d the a m o u n t o f 
needed a n i f i c i a l l i g h t i n g in the b u i l d i n g . 

T h e la rger skin area results in a 
greater c o n d u c t i o n loss o r gain. De
p e n d i n g o n the pa r t i cu la r cl imate and 
the type o f use o f the b u i l d i n g , this can 
be e i the r beneficial or de t r imen t a l . If 
the b u i l d i n g is used f o r of f ices , a larger 
skin area is benef ic ia l i n all climates. Be
cause o f in te rna l , loads (heat gain f r o m 
l i g h t i n g fixtures, occupant-operated 
e q u i p m e n t , a n d the occupants t hem
selves), the c o o l i n g load in such b u i l d 
ings is m u c h la rger than the heat ing 
l o a d , a n d a large l igh twe igh t skin area is 
u se fu l as a means of heal re jec t ion . I n 
such f )u i ld ings , a larger skin area also 
p iov ides o p p o r t u n i t i e s to use day l igh t -
i n g over m o r e of the floor area, w h i c h i n 
t u r n reduces the electrical consumpt ion 
in the b u i l d i n g a n d the resu l t ing heat 
ga in i n the space. 

Rectangular shapes have typically 
h igher hea t ing loads than square 
shapes. I n co ld climates, the increase i n 
hea t ing load f r o m larger skin area f r e 
quent ly negates the r educ t ion in the 
coo l i ng load . The hea t ing load in w a r m 
climates is so smal l , however , that its i n 
crease is neg l ig ib le when compared to 
the r e d u c t i o n o f c o o l i n g load possible i n 
rec tangula r bu i ld ings . 

A large skin area is iriost u se fu l i n c l i 
mates w h i c h o f f e r cold ou tdoors when 
the b u i l d i n g needs to be cooled , a n d yet 
se ldom gels excessively u .n in . T h e c l i 
mate in M e d f o r d , O r , is a good exam
ple ; it results in a greater difference i n 
load between, f o r example , square and 
rec tangula r shapes o f o f f i c e bu i ld ings 
than f r o m any o the r cl imate we encoun
te red i n o u r w o r k . I n contrast , there is 



l i t t le d i f f e r e n c e i n to ta l loads between 
square a n d rec tangular floor p l a n o f f i c e 
bu i ld ings i n co ld cl imates. T h e r e f o r e , 
the square floor p l an o f t he H o o k e r 
Chemica l B u i l d i n g , f o r example , does 
not deter its energy p e r f o r m a n c e . 

Because a la rger pe r ime te r area re
duces the c o o l i n g load ( i t allows f o r 
m o r e n a t u r a l l i g h t i n g ) , i t is especially 
h e l p f u l i n b u i l d i n g s d o m i n a t e d by 
i n t e r n a l loads. T h i s e f f e c t is m o r e ad
vantageous i n w a r m climates. T h e re
d u c t i o n i n electrical load because o f re
liance o n na tu ra l l i g h t i n g is the same f o r 
al l climates on ly i f it is assumed that d i f 
ferences in climates do not a f fec t 
avai labi l i ty o f na tu ra l l i gh t . 

T h e t rends discussed above are re
versed i f b u i l d i n g s are used as apart
ments . For apar tments , the la rger skin 
area is d e t r i m e n t a l to the energy 
p e r f o r m a n c e because heat exchange 
t h r o u g h o u t the skin is the m a j o r com
ponen t o f the bu i ld ing ' s l oad . T h i s is 
t rue regardless o f whe the r the b u i l d i n g 
is d o m i n a t e d by coo l i ng o r hea t ing and 
regardless o f the c l imate . 

T y p e of use 
T h e type o f use o f the b u i l d i n g deter
mines the m a g n i t u d e o f i n t e r n a l hea t ing 
load a n d its e f f ec t o n the overa l l b u i l d 
i n g load , the t i m i n g o f the t h e r m a l con
d i t i o n i n g o f the var ious spaces in the 
b u i l d i n g , a n d the t i m i n g o f the use o f 
t h e r m a l shut ters . A l l th ings b e i n g equal , 
there is usually a large d i f f e r e n c e i n the 
d e m a n d f o r energy between o f f i c e use 
a n d apa r tmen t use, f o r example . I t is 
always smal ler f o r a p a r t m e n t use. T h i s 
d i f f e r e n c e is also consistently la rger i n 
square than in rec tangula r bu i ld ings . 
Electr ical c o n s u m p t i o n is the m a i n c u l 
p r i t f o r the excessive d e m a n d f o r 
energy genera ted f o r o f f i c e use. T h i s is 
especially t r u e w h e n a r t i f i c i a l l i g h t i n g is 
used excessively a n d w h e n the user-
c o n t r o l l e d e q u i p m e n t load is large. 

C o m b i n e d c o o l i n g a n d electr ical loads 
by f a r exceed hea t ing loads i n o f f i c e 
b u i l d i n g s i n al l cl imates. I n contrast , 
hea t ing loads are m u c h h i g h e r in 
apar tments , regardless o f c l imate . T h i s 
is caused by the h i g h e r need f o r t h e r m a l 
c o n d i t i o n i n g o f apa r tmen t s at n igh t . 
T h e h ighe r hea t ing loads i n apa r tmen t 
bu i ld ings can be substantially r educed 
t h r o u g h the n i g h t t i m e use o f t h e r m a l 
shutters . 

Orientat ion 
B u i l d i n g o r i e n t a t i o n af fec ts solar expo
sure: the t i m i n g a n d the m a g n i t u d e o f 
solar ga in . T h e e f f ec t o f o r i e n t a t i o n is 
mo.st p r o n o u n c e d i n total ly unshaded 
bu i ld ings . Sou th - f ac ing facades inher 
ent ly o f f e r the most desirable or ienta
t i o n f o r solar ga in . T h e y get most o f i t i n 
w i n t e r w h e n it is most needed a n d least 
i n s u m m e r w h e n i t is undesi rable . East-
a n d west - fac ing facades have exactly the 
opposi te e f fec t . 

T h e d i f f e r e n c e i n d e m a n d f o r energy 
between square and rec tangu la r b u i l d 
i n g shapes o r i e n t e d n o r t h a n d sou th is 
negl ig ible i n a l l climates. T h e rec tangu
lar shape f a c i n g east and west p e r f o r m s 
m u c h worse regardless o f c l imate . Fieat-
i n g and c o o l i n g loads are h i g h e r bo th 
because bu i ld ings do not benef i t e n o u g h 
f r o m south exposure w h e n such expo
sure is benef ic ia l , a n d because they suf
f e r too m u c h f r o m the west exposure 
w h e n such exposure is d e t r i m e n t a l . T h e 
relat ive disadvantage o f east a n d west 
o r i e n t a t i o n is smaller i n w a r m climates. 
H e a t i n g loads are m i n i m a l a n d m o r e o f 
the coo l i ng load is caused by conduc t ive 
heat ga in t h a n by solar ga in . 

A p a r t m e n t s s u f f e r most f r o m east-
west o r i e n t a t i o n . C o o l i n g domina tes 
a p a r t m e n t loads so m u c h tha t i t almost 
offsets the m u c h h i g h e r electr ical loads 
present i n of f ices . T h i s is so because the 
o v e r h e a t i n g p e r i o d w i t h east-west o r i e n 
t a t i o n coincides w i t h the t i m e o f the 
most intense a p a r t m e n t use. 

Shading 
S h a d i n g o f w i n d o w s a n d o the r glass sur
faces, as we l l as o f walls and roo f s , con
t rols solar ga in by c o n t r o l l i n g the t ime at 
w h i c h surfaces o n the b u i l d i n g ex t e r io r 
are exposed to sun. T h e r e d u c t i o n in 
solar ga in d i rec t ly reduces the coo l i ng 
load i n the b u i l d i n g , t h o u g h i t may also 
increase the hea t ing load . T y p i c a l l y , the 
r e d u c t i o n i n the coo l i ng load is m u c h 
greater t h a n the increase i n the h e a d n g 
load . 

O n l y e x t e r i o r shad ing is t r u l y e f fec 
t ive; substi tute strategies, i n c l u d i n g spe
cial glazings, are never as e f f ec t i ve . 
Perfect shad ing f o r a l l o r i en ta t ions is 
pract ical ly impossible to achieve w i t h o u t 
operable shades a n d louvers . As can be 
expected , shad ing is m o r e c r i t i ca l i n 
w a r m e r climates. I n such climates, heat
i n g load is small and o p p o r t u n i t i e s to 
o f f se t that load by solar ga in are l i m i t e d ; 
solar ga in t h e n adds to a l ready substan
tial c o o l i n g loads f r o m c o n d u c t i o n 
t h r o u g h the sk in . East-west o r i e n t e d 
rec tangula r bu i ld ings benef i t most f r o m 
shad ing i n al l climates. Yet e f f ec t ive 
fixed e x t e r i o r shad ing ( o f t e n by f a r the 
most cost-effect ive energy-saving de
vice), is most d i f f i c u l t to achieve f o r such 
o r i e n t a t i o n . Square b u i l d i n g s are rela
t ively insensitive to shad ing i n al l c l i 
mates. T h i s is especially t rue o f o f f i c e 
bu i ld ings where i n t e r n a l loads are so 
h i g h . T h e absence o f shad ing i n co ld 
climates can s h i f t the p r e d o m i n a n t load 
i n apar tments f r o m hea t ing to coo l ing . 

E x t e r n a l shad ing is most e f f ec t ive 
i n modera te climates. W h e n outs ide 
tempera tures are p r e d o m i n a n t l y low 
e n o u g h to keep heat gain t h r o u g h con-

    

Arcade Square (Nov., p. 111). 

     

   

Benedictine Mission House (March, p. 109). g 
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E n e r g y analysis: one year later 

d u c t i o n at a m i n i m u m , most o f the cool
i n g load is caused by i n t e r n a l gains o r by 
solar ga in . T h i s provides the greatest 
o p p o r t u n i t y to reduce the coo l i ng load 
t h r o u g h e f fec t ive shading . 

T h e r m a l shutters 
Shutters l i m i t the heat loss t h r o u g h 
c o n d u c t i o n . T h e i r e m p l o y m e n t is m o r e 
valuable i n apar tments than i n o f f i ces i n 
all climates. T h e reason f o r this is s im
ple: apar tments are t e m p e r e d at n i g h t 
(when the shut ters are emp loyed ) , wh i l e 
of f ices are not . I n co lder climates, f o r 
example i n the case o f the I n t e r n a t i o n a l 
M e e t i n g Center , shutters can reduce the 
d e m a n d f o r energy i n apar tments by as 
m u c h as 18 percent . T h e r m a l shutters 
are u s e f u l i n o f f i ces on ly i n co lder c l i 
mates. T h e heat loss that can be o f f se t 
by shutters is too small i n w a r m e r c l i 
mates. I f shutters are e m p l o y e d i n such 
cond i t ions , they actually reduce the 
na tu ra l c o o l i n g o f the b u i l d i n g , w h i c h 
results i n h i g h e r d e m a n d f o r energy. 

I n rea l i ty , t h e r m a l shutters are n o t 
used w h e n the b u i l d i n g needs to be 
cooled. I n genera l , shutters are most ef
fect ive i n bu i ld ings that are most sensi
tive to heat loss t h r o u g h b u i l d i n g skin . 
Because o f this , t h e r m a l shutters reduce 
the d e m a n d f o r energy m o r e f o r rec
t angu la r t h a n f o r square b u i l d i n g s . 

Uncondi t ioned spaces 
T h e less the b u i l d i n g is c o n d i t i o n e d , the 
less energy it demands . U n f o r t u n a t e l y , 
i f l e f t comple te ly u n c o n d i t i o n e d , most 
bu i ld ings w o u l d not be habitable (this, 
o f course, depends o n the c l imate a n d 
the type o f use i n the b u i l d i n g ) . L e a v i n g 
cer ta in types o f spaces u n c o n d i t i o n e d 
can sometimes reduce energy consump
t i o n i n the b u i l d i n g very s ign i f i can t ly , 
w i t h o u t seriously j e o p a r d i z i n g c o m f o r t . 

U n c o n d i t i o n e d spaces can f u n c t i o n i n 
several benef ic ia l ways. As t h e r m a l b u f 
f e r zones, they reduce loads i n adjacent 
t e m p e r e d areas. As col lecdon spaces, 
they absorb excess heat, w h i c h can t h e n 
be disposed o f t h r o u g h na tu r a l vent i la 
t i o n , as is the case o f the double skin in 
the H o o k e r Chemica l B u i l d i n g . As delay 
devices, they delay the change f r o m 
hea t ing to coo l ing , a n d vice versa, to a 
t ime m o r e suitable f o r use. T h e u n c o n 
d i t i o n e d nave i n the Crystal Ca thed ra l 
i n Ga rden Grove has such a f u n c t i o n . 

U n c o n d i t i o n e d spaces i n hea t ing-
d o m i n a t e d bu i ld ings are m o r e u s e f u l 
w h e n they are less exposed to the out 
doors . Fo r example , the u n c o n d i t i o n e d 
A r c a d e a n d R o t u n d a o f A r c a d e Square 
i n D a y t o n are more e f f ec t ive t h a n the 
a t r i u m i n the State o f I l l i no i s Center i n 
Chicago i f it were l e f t u n c o n d i t i o n e d . 
T h e t i m e delay o f an u n c o n d i t i o n e d 
space is m o r e e f f ec t ive w h e n the space 
has substant ia l t h e r m a l mass. 

I f unoccup ied , u n c o n d i t i o n e d spaces 
reduce the b u i l d i n g e f f i c i e n c y ra t io a n d 
represent a cons t ruc t ion cost penal ty . 
Se t t ing the thermostats to a wide range 
can sti l l r educe the d e m a n d f o r energy 
very substantial ly, a n d yet make the 
spaces qu i t e c o m f o r t a b l e f o r c i r cu l a t i on . 
B o t h the Arcade Square a n d the State o f 
I l l i no i s Cen te r are excel lent examples o f 
this. 

A word of caution 
T h e energy analyses we p r e p a r e d d u r 
i n g the past year e m p l o y e d some o f the 
most sophist icated t h e r m a l s imu la t i on 
models . Yet serious p rob lems have sur
faced i n m o d e l i n g bu i l d ings ' energy 
pe r fo rmances . A l m o s t every b u i l d i n g 
has a f ea tu re that s ign i f icant ly i n 
fluences its energy p e r f o r m a n c e a n d 
that does no t " f i t " i n t o what can be s i m u 
la ted w i t h a quant i ta t ive mode l . T h i s 
results in a p p r o x i m a t i o n a n d c o m 
promises w h i c h , i n some instances, can 
be o f such m a g n i t u d e that the possible 
e r r o r renders the accuracy o f the analy
sis quest ionable. 

Dayl ight ing: A s imu la t i on m o d e l that 
adequately combines d a y l i g h t i n g a n d 
t h e r m a l analyses is not yet available. A t 
best, the l i n k between d a y l i g h t i n g a n d 
t h e r m a l analyses is accompl ished by 
s t u d y i n g the d a y l i g h t i n g p e r f o r m a n c e 
separately a n d t h e n a d j u s t i n g the use o f 
a r t i f i c i a l l i g h t i n g i n the t h e r m a l analysis. 
T h i s is a cumber some process, a n d the 
results are no t very r e f i n e d . T h e r e is a 
l i m i t to the de ta i l i n wh ich a r t i f i c i a l l i gh t 
i n g schedules are d e f i n e d . I t is v i r t ua l l y 
impossible to m o d e l accurately the use 
o f a r t i f i c i a l l ights as a resul t o f sunrise 
and sunset, o r the change i n i l l u m i n a 
t i o n f r o m c h a n g i n g weather . 

Mode l s o f a r t i f i c i a l l i g h t i n g cont ro ls 
and o f the logic o f the i r use are no t very 
sophist icated i n t h e r m a l s i m u l a d o n 
models . O f necessity, one mus t assume 
"reasonable" use o f d a y l i g h t i n g i n o r d e r 
to give the b u i l d i n g an o p p o r t u n i t y f o r 
d a y l i g h t i n g c red i t . I n t u r n , the e f f e c t o f 
d a y l i g h t i n g o n the energy c o n s u m p t i o n 
o f a b u i l d i n g is near ly always op t imis t ic . 
Natural ventilation: N a t u r a l ven t i l a t i on 
can lower the inside t e m p e r a t u r e 
( t h o u g h never below ambien t t empera
ture) a n d can substantial ly reduce the 
coo l i ng load . D O E - 2 does no t s imula te 
na tu ra l ven t i l a t i on . W h e n bu i ld ings 
have operable w i n d o w s a n d exp l i c i t ly 
re ly o n n a t u r a l ven t i l a t i on , spatial p r o v i 
sions must be made i n the analysis. I n 
s imple cases, such as i n the Crystal Ca
t h e d r a l , the e f f e c t o f n a tu r a l ven t i l a t i on 
can be a p p r o x i m a t e d by increas ing the 
rate o f i n f i l t r a t i o n a n d schedu l ing it at 
the t i m e o f ven t i l a t i on . A m o r e app ro 
priate so lu t ion is to wr i t e special n a tu r a l 
ven t i l a t i on s imu la t i on rou t ines a n d a d d 
t h e m to D O E - 2 . (Th i s was done i n the 
analysis o f the H o o k e r Chemica l B u i l d 
ing.) 

A i r stratification: T h e d i f f e r e n c e i n 
t empera tu re between the b o t t o m a n d 
the t o p o f a large, h i g h space can exceed 
10-15 F. I t is caused by the u p w a r d 
surge o f w a r m e r air , a n d it is the d r i v i n g 
fo r ce b e h i n d n a tu r a l ven t i l a t ion . N o 
t h e r m a l s imu la t ion m o d e l simulates a i r 
s t ra t i f i ca t ion d i rec t ly . A plausible 
D O E - 2 strategy seems to be one o f c o m 
promise : d i v i d e the h i g h space h o r i z o n 
tally i n t o zones separated by imag ina ry 
floors/ceilings w i t h the conduc t iv i ty o f 
a i r . W h i l e no a i r m o v e m e n t is s imula ted 
in this way, the change i n t empe ra tu r e 
t h r o u g h c o n d u c t i o n may result i n d i f 
f e r e n t t empera tures at the b o t t o m and 
the t o p o f the space. T h i s strategy was 
e m p l o y e d i n the analyses o f the Stephen 
C. O ' C o n n e l l Cen te r i n Gainesvil le , F I , 
a n d the Crystal Ca thedra l . 
U n d e r g r o u n d surfaces: B e r m i n g can 
reduce hea t i ng loads i n w i n t e r a n d cool 
i n g loads i n s u m m e r , as demons t r a t ed i n 
the analysis o f the Chape l H i l l house. I n 
w a r m climates, b e r m i n g can at times be
come a c o o l i n g habi l i ty (as was the case 
w i t h the S tephen C. O ' C o n n e l l Center ) . 
I n c o l d cl imates, i t can become a hea t ing 
l iab i l i ty to the extent that u n d e r g r o u n d 
surfaces have to be insula ted (see the 
analysis o f the Benedic t ine Miss ion 
House . 

T h e u n d e r s t a n d i n g o f the actual heat 
exchange between the g r o u n d and the 
s t ruc tu re is i ncomple t e . G r o u n d t em
peratures a n d conduc t iv i t y change w i t h 
the moi s tu re content o f soil , conduc t iv 
i ty sometimes by a fac to r o f 4 or 5. 
M e t h o d s by w h i c h the behavior o f u n 
d e r g r o u n d surfaces is mode led at pres
ent are a p p r o x i m a t i o n s at best. Heat loss 
o r ga in t h r o u g h those surfaces accounts 
f o r a substantial p o r t i o n o f bu i ld ings ' 
loads. Possible e r rors there can d is tor t 
the assessment o f the overa l l energy 
p e r f o r m a n c e . 

C o n c l u s i o n 
O u r energy analyses clearly show that 
there are no recipes f o r the design o f 
ene rgy -e f f i c i en t bu i ld ings . Such b u i l d 
ings typica l ly emp loy several energy-
conse rv ing features . T h e selection o f 
fea tures depends o n the c l imate , o r i e n 
t a t i on , p l a n n e d use, a n d a variety o f 
o ther a rch i t ec tu ra l considerat ions . I t is 
i m p o r t a n t to unde r s t and how e m p l o y e d 
fea tures act i n d i v i d u a l l y and as a g r o u p , 
how they act as seasons a n d weather 
change. B l i n d use o f greenhouses, 
b e r m i n g , ref lec t ive g laz ing, etc., may ac
tua l ly h a m p e r the energy p e r f o r m a n c e 
o f the b u i l d i n g , as i n the case o f the 
Chape l H i l l house and the I n t e r n a t i o n a l 
M e e t i n g Center . 

I t is as i m p o r t a n t to unde r s t and tha t 
design decisions, w h i c h have an e f f ec t 
o n energy p e r f o r m a n c e , are made very 
early i n the design process. T h e r e f o r e , i t 
is impe ra t ive to consider energy per
f o r m a n c e f r o m the very b e g i n n i n g o f 
the design. • 
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Conclusion The assimilation 
of energy 

Here are a few reflections on 
the state-of-the-art of 
energy-conscious design, 
April 1981. A place has been 
made for the land of energy 
in the world of architecture. 

The fever has subsided, the patient will live. 
The road to recovery is there to use. Whether 
you hacked your way through the energy 
malady with the first road or now, years later, 
use the four-lane highway, the reason for the 
road is still there: we are, as a country, still 
energy dependent. 

The pioneers in energy-conscious design 
have probably learned the most, but many 
have worn themselves out in the process. New 
thought begins where theirs ends. Every 
energy-conscious design begins with a little 
switch in the mind, which is flipped f r o m neu
tral to on. It stays on, and of primary impor
tance, until the designer is comfortable with 
the technology. Comfort is the assimilation o f 
the tool until it disappears into use. 

Energy^ is not an expression of l i fe; it is a 
fact of l ife, like gravity or fr ic t ion. Architec
ture is an expression of l ife. Energy is in
structed and controlled by the arrangement 
o f built f o r m , like wind through a flute. A 
building should not begin with energy-
conscious design, nor should it end there. 
Energy consciousness is simply a bridge 
crossed while designing. The departure point 
o f a building is shelter, the destination is an 
inspirational place to be. It is the use of the 
building in concert with the search for fo rm 
that yields original f o rm . 

Energy conservation is part of the function 
and affects the fo rm . Those designers who 
rejected energy consciousness as a design 
element because they feared they would be 
shackled by it have now, in fact, been shack
led. Those designers who saw the more inti
mate understanding of natural principles as a 
source of freedom have been freed by i i . 

Make no mistake. Energy technology did 
not set out to find a place in architecture; ar
chitecture reached out to grab it. The formal 
building vocabulary has not so much been 
diminished as extended. The sawtooth roofs, 
earth berms, thermal mass, new insulation 
systems, daylighting strategies, and solar col
lectors of ail sorts have new importance. Yet 
vocabulary does not a sentence make. Work is 
not complete on a sentence until it has ex
pressed an idea concisely. Energy independ
ence is simply not in itself a big enough idea. 
The difference now is that energy should be 
part of all o f the other environmental ideas. 
Being energy independent does add much 
needed discipline to the larger ideas. It has 
awakened our roots in the natural world and 
increased our dependence on nature's simple 
strengths. 

Part of the energy question is the relation
ship we have to nature; the other part is our 
relationship to mankind. The independence 
seems necessary both because the nonrenew
able fossil fuel supplies are diminishing and 
because these remaining supplies are for the 
moment controlled by others (or more accu
rately, out o f control). 

While the dependence upon nature is a 
positive force in architecture, the search for 
independence f rom other people is not. 
Families, communities, businesses, nations, 
and cultures are built upon the interdepend
ence of people, the addition o f strengths 
rather than the nullification o f them. It would 
be sad indeed for the world i f , for example, 
energy independence meant the destruction 
of the economy in the Persian Gulf or if only 
the wealthy could a f fo rd solar energy. The 
goal o f the energy movement should not be 
independence; it should be abundance. 

With the right goals, the right means, and 
the right attitudes, the energy fu ture o f this 
country is very bright. As the Technics sec
tion that follows demonstrates, the technolog
ical frontiers we now face are just as daring as 
the frontiers we were forced to advance in the 
early 1970s. 

Lest we finish in a state o f false euphoria, 
we must emphasize that the assimilation of 
energy by a segment o f the architectural pro
fession does not imply the instant flipflop 
f r o m waste to abundance. There are 
thousands o f existing buildings still wasting 
fossil fuels. There are thousands o f architects 
who have all but ignored the presence of 
energy-conscious design as merely a passing 
trend. For them the new world is still Hat, and 
they most certainly still fear that t lR\ will 
someday fall o f f its edge. [Richard Rushl 
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Glass will make this building 
energy efficient. 

Laminated Architectural Glass 
will make it practical to build. 

H •= 

The State of Illinois Center is a 
building which will illustrate how 
compatible glass can be with today's 
concern for energy efficiency. This 
structure—shown here in an archi
tect's model—will occupy a full city 
block, and will be clad entirely in 
laminated glass. 

Fundamental to the success of this 
design are the building's sloped exte
rior walls, the arrangement of interior 
space around a central atrium, and a 

  

mil 
i . i i : 

mmimB 

massive skylight. These features will 
take advantage of enough passive so
lar heating and natural Hght to reduce 
energ\' usage to nearly one-half the 
level consumed by most conventional 
office buildings. Since artificial light
ing generally consumes i09c of a 
building's energy load, any heat lost 
through the glass walls will be more 
than offset by the cost reduction 
achieved through natural lighting. 
These factors, the architects and 

Monsanto 

owners say, are the keys to the build
ing's energy efficiency. 

Laminated glass leads to greater 
energy efficiency through environ
mental control when tinted or com
bined into reflective or insulated units. 
It helps prevent heat loss in the winter 
and screens out solar glare to ease 
cooling loads in the summer 

A daring concept, to be sure, and 
one whose glazing performance de
mands made laminated architectural 
glass the logical solution for many 
reasons. 

For meeting rigid safety and se
curity requirements in the skylight 
and sub-atrium areas, the interlayer 
in laminated glass acts as a shock 
absorber to dissipate impact shock 
and resist penetration. Even though 
the glass itself may break, the frag
ments tend to adhere to the inter
layer, reducing the danger of glass 
fallout. 

Tests prove that laminated glass pro
vides an excellent and cost-effective 
noise barrier across the entire fre
quency range. I t muffles sound better 
than either air-spaced or monohthic 
glass—an important consideration in 
this building, since an elevated train 
runs behind the center. 

For more information why laminated 
architectural glass is the glazing 
material for today's more progressive 
designs, and for a list of suppliers, 
contact: Monsanto Plastics and Resins 
Company, Dept. 804,800 North 
Lindbergh Blvd., St. Louis, MO63166. 
(314)694-2539. 

SAFLEX 
Monsanto 

Circle No. 375 on Reader Service Card MPR-1 -200" Trademark of Monsanto Company fci 
1981 2 
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For more information, ask for our new 
brochure, Kawneer Thermal Entrances. Write: 

Kawneer Product Information 
Dept. C 
1105 N. Front Street 
Niles. Michigan 49120 

IKawneer 
The designer's element 

Continuous, Rigid 
PVC Thermal 
Separators. Secured 
by screws for positive 
attachment Separators 
are interlocked with 
cladding for additional 
holding strength. 

PVC Cushion for qutet 
door closing. Silicone 
pointing prevents cold 
air contact with interior 
cladding 

Heavy Gauge 
Aluminum Cladding. 
Mounted on interior 
face of door and 
mechanically inter
locked to thermal 
separator along Doth 
edges. Cladding is also 
dimensionally 
stable—no thermal 
tx)wing 

Seaiair weathering. 
Flexible polymeric 
stripping at jambs and 
header significantly 
reduces air infiltration 

Fully-resilient Glass 
Setting. Door and 
frame accept 1". 3/4" 
or 5/8" insulating 
glass for greater thermal 
efficiency Glazing 
stops provide 1/2" 
grippage with 1/4" 
edge clearance 

Seaiair Adjustable 
Bottom Weatherstrip. 
Concealed flexible 
blade gasket provides 
continuous contact 
with threshold 
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THERMAL RESISTANCE 
ASSEMBLY RATING R-17 

 

EXCLUSIVE! 
Foom sheokhing wilh bod 
bearing steel Framing! 
Unique assembly with 1 -hour 
fire rating employs Y2" plywood 
siding panels. 1" FOAMULAR 
Insulation. V2 gypsum sheath
ing. 3%" THERMAFIBER® MS In
sulating Blanket. 6 mil poly film 
(optional) a n d SHEETROCK* 
Brand FIRECODE* C Gypsum 
Panels. 

The followir^ frodenxjiks are owned by 
United Stoles Gypsum Compony 
FIRECOOE-SHEETROCK, THERMAHBER, USG 

COMSUSTiBl£. Extruded polystyrene will ignite if exposed to fire of  

Now, the name that offers you more In exclusive insulating sheathing systems is 
first to fill another important architectural need. If s a 1 -hour fire-rated commer
cial system for rigid insulating sheathing—with 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 
rTK3jor buildirig 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. 

4r 
Z-Furring System for insulating 
masonry and concrete walls. 
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Exclusive new 
tongue a n d groove 
configuration reduces 
air infiltration, permits 
joints to meet between 
framing members. 

Masonry Cavity Wall Insulating 
System. 

Extruded 
^ Polystyrene 
^ Insulotbn 

only 
UNITED STATES GYPSUM 
brings you this 

1-HOUR 
FIRE-RATED 
SYSTEM! 

SIZES 
1H'."2,"2!/?:'3" 

Large head 
- for greater 
holding power! 

Ring thread 
provides 

automatic 
>—stop! 

Penetrates 
up to 

14 gauge! 

(A joint venture between subsidiaries of 
UNITED STATES GYPSUM COMPANY 
and CONDEC CORPORATION) 

United States Gypsum, 101 S. Wocker Dc. Chlcaoo. IL 60606. Dept PA-481 
Send complete pwxjuct Infofmotlon on Foomulof* Ftotystyrene Insulation Systems to: 

Name, 

film 

Address. 

aty__ Zip-
Phone^ 
PnoAjct cunentty not ovollabte in western U.S 

Circle No. 421 on Reader Service Card 

169 



We're Energizing 

MASTERSPEC 2 
To Energize Your Practice 

Our country s dependence on 
fossil fuels wil l not lessen in the 
foreseeable future. Energy costs 
cont inue to rise with no apparent 
end in sight. The result is more and 
more energy awareness on the 
part of cl ients of general practice 
firms. It is therefore necessary for 
design professionals to have the 
knowledge to integrate energy 
considerations into all stages of 
the design process. Now, there is 
a source of such knowledge for 
architects and engineers —the 
MASTERSPEC 2 Master Speci
f ication System. 

E v e r y S e c t i o n of 
M A S T E R S P E C 2 which 
is issued, reissued or updated 
will contain energy-related 
comments, evaluations, 
recommendat ions and hard-line 
data for bottom-l ine energy analy
sis. Each section s Evaluation 
Sheets —a unique feature of 
MASTERSPEC 2 - w i l l include the 
topic. Energy Considerations. 
Such energy considerat ions 
have been a concern of both the 
AIA and PSAE. Now, this policy 
has been put into pract ice in 
MASTERSPEC 2. 

M A S T E R S P E C 2 E n e r g y 
C o n s i d e r a t i o n s Will F o c u s On: 
Analysis of energy in signif icant 
base materials: energy use in fabri
cation, f inishing, erect ion, instal
lation: energy used to transport 
materials: operational energy con
sumpt ion, including maintenance 

energy requirements as well as 
more direct fue l /power consump
t ion; relative performance eff ic i
encies or ef fect iveness related to 
energy, including bui lding occu
pants comfort : physical require
ments which may affect overal l 
ef f ic iency and energy require
ments, i.e.. quantity, weight, size, 
space utilization; life-cycle replace
ment energy involved in long-term 
cont inued use of the project in
c luding probable adaptive use 
modif icat ions dur ing the life of the 
project; and many other topics. 

C o s t C o n s i d e r a t i o n s wil l be 
integrated with energy considera
tions to facil i tate decision making 
by architects and engineers. 

T h i s New Dimens ion to 
M A S T E R S P E C 2 wil l give the 
architect and engineer a valuable 
skill to sell —the knowledge and 
means to write specif ications for 
the cost-conscious and energy-
conscious cl ient of today. 

MECHANICAL/ELECTRICAL 
BASIC VERSION OF MASTER-
SPEC 2 will be available in early 
1982 with attent ion to energy con
siderations in every sect ion. 

Y o u B u y J u s t What Y o u Need 
With M A S T E R S P E C 2. Our 
pr ime, stand-alone BASIC 
VERSION contains Divisions 1 
through 14 and has more than 
2.000 pages —it s all most f irms 
ever need at just $395. For out
l ine or nominal specs, you can add 
our SHORT LANGUAGE VER
SION for $95. When you have a 
job that contains except ional or 
custom-designed features, you can 
add individual sections of our more 
detai led NARROWSCOPE VER
SION. Each NARROWSCOPE 
sect ion is priced at $ 10 with a min
imum order of $50 and complete 
text at $830. AUTOMATION is also 
available, as low as $500, and our 
Diskettes are compatible with 
more than 35 brands of equipment, 
including Radio Shack TRS-80 
and Apple I, II and III. 

FOR M O R E I N F O R M A T I O N 
O N ENERGY-SAVING, 
A F F O R D A B L E MASTERSPEC 2 
CALL OR WRITE TODAY 

CALL 800 /424 -5080 TOLL FREE 
Ask for Leonard Bain , AIA 
You wil l receive an information 
package. 

M A S T E R S P E C 2 is a service of P S A E 

P r o d u c t i o n 
S y s t e m s for 
A r c h i t e c t s & 
E n g i n e e r s . I n c . 

A wholly o w n e d c o r p o r a t i o n of A IA 
1 7 3 5 New Yo rk A v e n u e N W 
W a r , h i n q t o n D C 20006 

Circle .No. .392 o n Reader Service Card 



Specifications clinic Evaluating new energy products 

Walter Rosenfeld 

Manufacturers have sprin
kled the marketplace with a 
variety of new products in 
response to energy conser
vation needs. Cautious op
timism about durability and 
effectiveness of these prod
ucts comes to the specifier 
only after he is solidly con
vinced by either laboratory 
data, product data, or field 
data. Ideally he has a combi
nation of all three. 

Walter Rosenfeld CSI is 
Managing Director for Pro
fessional and Technical Ser\ -
ices at The Architects Col-
ht()()i"ati\e in Cambridge, Ma. 

The relatively new field of energy-related 
products and equipment, particularly for ac-
I'wv solar heating systems, has once again 
brought into focus the architect's role in 
evaluating new materials for buildings. Tra
ditional procedures of examining the product 
itself, the manufacturer s data, the theoi x 
under which the product was designed, and 
the recommended installation procedure are 
all essential steps and valuable in predicting 
the product's potential for success. But while 
building is to some extent a science, it is a very 
practical science and depends on experience 
U) validate its practices. Thus the ultimate test 
of a new product is its durability and useful
ness in the field over a period of time, and it is 
precisely these characteristics that are so dif
ficult to determine in advance. 

The product itself gives clues to its fu iu rc 
when examined under the specifiers experi
enced eye. Early solar collectors often used 
multi-metal connections (steel casings with 
copper connectors, for example), which in
vited galvanic activity in exposed locations 
and which could be safely predicted to ha\c 
substantial corrosion problems within a shoi i 
time. In later models, plastic fittings sepa
rated the metals. The specifier who examined 
the early model carefully didn't buy it as o l -
fered; but the right questions had to be asked. 
1-At niiialU . the National Bureau of Standards 
(and others) began developing perforniant f 
and testing criteria for solar col ectors to aid 
in system evaluations. 

Manufacturers subject their materials to 
accelerated use and weather tests (as well as 
other tests) to convince specifiers and them
selves that the product will perform well and 
will endure. But laboratory conditions (even 
outdoors) are only simulated use situations, 
and the way in which the product is actually 
handled and installed may be quite different . 
Yes, we need these tests, but we also need to 
know how to interpret and understand them. 

The result of actual use in a variety of ap
plications and conditions is the ultimate evi
dence we seek, but it can't be had easily on 
new products. Who is willing to try a new-
product outside the laboratory so that we can 
get the information needed to specif\ with 
confide nee ? 

I f we divide building into arbitrary cat
egories, one answer suggests itself. Surely the 
architect and the owner are hesitant to exper
iment on an institutional building where long 
life and low maintenance are important. Only 
tried and proven materials would seem to be 
appropriate for this use. But there is a sector 
of the industry that is willing to take risks m 
return for financial rewards, and i f the new-
product can save money, it will find a recep

tive audience there. Even small unit savings 
when multiplied by large quantities are at
tractive, and as long as the risks are clearly 
delineated and accepted by the owner, this 
might well be one entry point into the system 
for a new product, energ\-sa\ing or other
wise. How long the product needs to be in use 
before it can be confidently specified de
pends, therefore, at least partly on the ac
ceptable risk factor for the segment of the 
building industry in which the architect is 
working. 

O f the three types of documentation— 
laboratory data (on which the manufacturer 
relies), product data (on which the architect 
relies), and field f eedback (on which architect, 
manufacturer, and owner rely)—the latter is 
the most diff icul t to obtain quickly, and often 
the most diff icul t to obtain at all. Thus the 
specifier, who must examine all three plus the 
product itself , needs a degree o f cautious op
timism (or pessimism, depending on his ex
perience) in approaching new products in i i i l 
a substantial amount of evidence is in hand 
and the product can finally be accepted or 
rejected for a particular use. 

This is not the total process by which prod
ucts succeed or fail in the architectural mar
ketplace, but it is a part of it . New products 
developed to meet energy conservation 
needs, particularly those that fo rm part of the 
exterior fabric o f the building (rather than 
those components of mechanical systems that 
are close developments of existing similar 
equipment), also need to pass the time-in-use 
test before they can be routinely specified on 
a variety o f major building types. Not such 
exhilarating news for manufacturers per
haps, but consistent with the cautious Vic
torian admonition that litigation-shy spec
ifiers might well consider adopting: "Be not 
the first by whom the new- is tried nor yet the 
last to cast the old aside." Some old-fashioned 
advice to modern specifiers f rom . \ l f r ed Lord 
Tennvson. • 
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Technics New energy frontiers 

About the authors: Several portions of 
the article that follows have been contrib
uted by authors not on the PlA staff. In 
order of appearance they are: 

Hal Levin is a researcher in the College of 
Environmental Design, University of Cal
ifornia, Berkeley, a lecturer in Environ
mental Studies, University of California, 
Santa Cruz, and a member of the Califor
nia State Board of Architectural Exam
iners. He is currently writing a book, 
Building Ecologv', the same subject 
about which he has written for this article. 

Chris Johnson is an assistant professor at 
the UCLA School of Architecture and 
Urban Planning and coordinator of the 
Los Angeles office of the Minneapolis-
based architectural firm Architectural Al
liance. Johnson was intimately involved in 
the architectural design process that con
ceived the ice storage system employed for 
the Cray Research, Inc., office building. 

Richard Schoen is an associate professor 
at the UCLA School of Architecture and 
Urban Planning and a principal in the 
Los Angeles architectural firm RSA Archi
tects. Among his current projects is an 
88,000-sq-ft space frame, which incorpo
rates solar photovoltaic arrays, for the new 
Jeddah King Abiz Abdullah International 
Airport in Saudi Arabia. 

Julie Flicker recently received her 
Bachelor of Arts degree from Brown Uni
versity in Comparative Literature. In ad
dition to her interest in research and writ
ing in the field of energy-conscious design, 
Ms. Flicker is flu£nt in several languages 
and is a recipient of the German Book 
Award from Generalkonsulat der Bundes-
republik Deutschland in Boston. She re
sides in New York City. 
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Introduction 
In less than ten years, there has been a 
cloudburst of energy technology, new 
products, new ideas. A vibrant new in
dustry has emerged. The products have 
evolved, the ideas have spread. What an 
education! 

During the same period, the mechan
ical engineering world has witnessed a 
renaissance. The terms "heat pump," 
"economizer cycle," "variable volume," 
"task lighting," and "electronic control 
system" have become drafting-room 
buzz words and mechanical product 
boom words. 

Solar collectors, the quintessential 
symbol of the early energy years, have 
blossomed more slowly than their man
ufacturers had hoped. Some successful 
colleaor companies have swallowed less 
economically successful ones. Several of 
those who began by making primarily 
collectors have been forced into the en
gineering and design of their systems on 
buildings to protect their own product 
reputations. Massive testing facilities are 
establishing common performance 
standards. Government tax incentives 
attempt to entice buyers. 

Passive solar techniques have also 
flourished in the early years. A n evolu
tion has occurred, for example, f r o m 
the primitive "drumwall" solutions to 
translucent plastic tube containers o f 
water to phase change salts. There are 
hundreds of reflective coatings, insula
tion systems, daylight control devices, 
and thermal shutters that have come 
(and gone) f rom the market. Experience 
has fostered formal knowledge. The 
knowledge is being refined. 

I n the context of the commercial 
world, we might sometimes be lulled 
into believing that all the good ideas 
have been had, the discoveries made. 
Nothing could be more remote f r o m the 
t ru th . The frontal idea wave that sur
faced in the early 1970s is still mo\ ing 
aggressively forward. Many of those 
participating are the same people who 
rode the first wave to the beach. 

I n the articles that follow, we have as
sembled a current sampling of efforts 
that we are speculating will be regarded 
five years f rom now as the energy-

The highest solar technology with the simplest 
means is displayed in this tracking photovol
taic array. With thefreon-activated device, 
inventor Steve Baer continues his pioneering 
efforts that began years ago using a passive 
solar storage system known as ''drumwall.^' 

related technology frontiers of the early 
1980s. We have certainly not included 
all o f the frontiers (and some we have 
included are old frontiers). We have 
talked about photovoltaics, but not 
about the rest of the electronic boom, 
which promises to reform our reality. 
We mention thermal envelope build
ings, but leave out promising new 
double-glazed window systems that 
draw return room air through the 
panes. We discuss ice storage and phase 
change salts, but not solar ponds or ad
vanced geothermal systems. 

W ê have tried to choose those forces 
on the front ier that will most stron^h 
begin to affect energv-conserving archi
tecture. We start, therefore, with the 
discussion of the interrelation of energy 
and health. It may complete the other 
half of the duet, "comfort and health" in 
buildings which, in our preoccupation 
with energy , we have occasionally thor
oughly misjudged. [Richard Rush] 



Building ecology 
Hal Levin 

The life process has a way of remind
ing us that no single emphasis of 
design can exist to the exclusion of 
others. The world oil situation reminds 
us that energy conservation is vital. 
Building health problems remind us 
that energy conservation alone may 
make a building unhealthful. 

Modern buildings pose a number of 
new energy and health problems. These 
problems relate to changes in building 
practices begun niaiiilv since World War 
I I . They include the widespread sliili 
f rom natural to synthetic materials gen
erated by the chemical and materials 
industries after the war's end. En\iron-
mental controls including lighting, heal
ing, cooling, and ventilating have neces
sitated a shift f r o m largely architectural 
p.issi\c- methods and systems to increas
ingly energy-intensive active mechanical 
systems in scaled (closed) buildings of 
great height and bulk. 

Maintenance compoiuids, f i re retard-
ants, stain repellants, and other chemi
cals abound—most ol the new products 
wii i i (onsitlerable release to the cn\ i -
loniiR-ni. Building inau-riais. iurnisli-
ings. and equipment also consist primar
ily of modern chemical pioducts olic ii 
suspected or confirmed as toxic or car
cinogenic. 

Brightly illuminated (fluorescent-
lighted) interiois Iia\e replaced incan
descent- and day-lighted spaces. In
creasing use of electric equipment has 
signihcantly changed the electromag
netic and electrostatic environments in
doors. Many office and factory workers 
and sludcms s])c'ii<l their days at com
puter or microfi lm screens. Considera
ble concern has emerged about the im
pacts of ihe.se systems on their users' 
health and functioning. 

Building ociiipaiuA ))aiicrns li.ixc 
also changed considerably. Occupations 
have shifted most workers f rom out
doors lo indoor jobs. Modern building 
technology has increased settlement in 
hostile climates where people spend 
more time indoors. The result is that 
most Americans now spend f r o m 70 to 
»̂() i)c'i{c'in ol i l ic ir lime indoors. 

The rapid decrease in cheap, readily 
available energy supplies has resulted in 
a rush to save money/energy by tighten
ing building envelopes and reducing 
\c iiiilation rates. Pre-Arab oil embargo 
rates of 3 to 10 air changes per hour 
have been revised downward to 1.5 air 
changes per hour oi less. c U i d m.nu 
serious health hazards result f rom in
creased concentrations o f air pollutants. 
Many contaminants are generated by 
the buildings themselves: .some are pro-
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duced by the occupants: and some, like 
the bacteria linked to Legionnaires Dis
ease, originate outside. Many o f these 
contaminants are concentrated, bred, or 
intensified by the building itself. 

From the energy crisis (and the 
drought in California) we have learned 
that we can get by on far less, that we 
had acquired careless habits of design 
and consumption dur ing \ ears of abun
dant, chcaj) supplies of these and other 
resources. Now we are facing a squeeze 
on resources of all types, and we do not 
yet know the implications of adapting 
our buildings to new constraints. 

Research conducted recently suggests 
that simple modihcation of existing ap
proaches and technologies will of ten re
sult in serious health hazards. Main ol 
the.se hazards are related to substances 
or problems with which we have fr ight-
fullv Hide experience. What experience 
we do have suggests that the interacti\e 
ellects of diverse ha/;iids and compo
nents of the built environment may ha\ e 
impacts se\eral orders of magnitude 
greater than the indixidual or even ad
ditive ef fects o f combined hazards. 

Currently we are confronted witf i 
problems in ne\sl\ constructed or re
modeled structures. The examples 
given below only suggest the range 
and complexity of these problems. 

Oakland High School 
In Septeml)er 1980, .soine of the faculty 
and students who were moving into the 
new S9.5 million Oakland High School in 
Oakland, Ca, reported e\e i i r i ia i ion and 
diff icul ty in breathing. The woman re
sponsible for the textbook room com
plained of severe headaches, skin irrita
tion, and nansea. In a sursey, one-half 
oi the student and faculty respondeiiis 
said their health had deteriorated since 
connng lo the new campus. 

Particle board shelving in the neu 
storage units was suspected of giving off 
formaldehyde. Cal-OSHA investigators 
found that the school's air contained 1.2 
to 1.6 ppm (parts per million) of 
formaldehyde. While the state has no 
indoor air quality standards, its occupa
tional expo.su re ceiling for formal
dehyde is 2 ppin. A majority of people, 
however, suffer eye, skin, nose, or 
throat irritations at formaldehyde con
centrations al)ove 1 ppm. 

The school's air-handling system was 
not functioning according to the design 
specihcations when school sessions be
gan. So it is diff icul t to know which 
factor—the releasing of fumes f r o m 
new building materials or the in
adequate ventilation system—contrib
uted most to the formaldehyde le\els 
detected. 

In contrast to the old building 
(constructed in the late 1920s and 
abandoned because ot iis lepoitedly in
adequate resistance to withstand earth
quakes), the new structure is totalh 
sealed. A mechanical system ventilates, 
heats, and cools the building. The few 
windows cannot be opened when occu
pants want fresher air. Most spaces are 
illuminated by fluorescent lights. 

Some of the original environmental 
problems of new buildings like Oakland 
High School do diminish with time. The 
presence of formaldehyde actually re
sults in the numbing of the sense of 
smell, lessening detection o f other nox
ious chemicals occupying the building. 
Gradually some of the worst odors re
cede, and some of the most ollensi\e 
chemicals are released. People gradualh 
adapt to many other aspects of the 
building, dexeloping a tolerance for ar
tificial l ighting, sealed windows, higher 
noise levels, etc. But this adaptation 
does not come without a price—in an
noyance, frustration, and physiological 
• Hid psychological change. 

D O T in Augusta 
When it opened in the summer of 1976, 
the three-story state Department of Trans
portation (DOT) building in Augusta, Me, 
was hailed as a model for energy-
efficient structures. Heat is generated 
entirely f r o m .solar gain, workers' 
bodies, lighting, and equipment. Com
pletely sealed and slightly pressurized, 
the building does not have operable 
windows. A Delta 2000 computer mon-
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itors the artificial environment, reg
ulating temperature, humidity, and air 
flow. Eighty percent ol the air is recy
cled throughout the building; the rt-si is 
pumped in by a rool-top Ian. mixed 
w iih I in- rt-cAcled a i i . and distributed via 
ducts. Electric heating coils near the ian 
heat the air pulled in f r o m the outside. 
Recovered air is cooled by seven air 
conditioners and maintained at 78 F. 

Alter the first few days in the build
ing, workers complained that it was 
stufTv and drv. Temperature and 
humidity levels were reset, but work
ers contracted colds and continuous 
coughs. A new, more powerful tan, in
stalled to increase fresh-air capatiiv, 
caused the fiberglass ducts to tray. 

A so-called "comfort" problem af
fected two-i birds o f the 600 D O T work
ers. Symptoms included rashes, watery 
eyes, hoarseness, coughing, dizziness, 
lethargy, sores that would not heal, 
breathing problems, s t i f f shoulders and 
necks, and coughing up blood. One 
worker developed what her doctors 
called a "restrictive and obstructive lung 
disease," which may have been caused 
by cotton hbers and small shards of 
fiberglass in the building's air. I n March 
of 1980, state investigators indeed 
iound that the air supply contained mi
nute particles of fibrous glass. 

The president of the Salter Corpora
tion, the building contractors, blamed 
the health problems on the workers' 
general frustrations and their "aggi i-s-
sive union." The employees' association 
has requested removal of all fiberglass 
air ducts. But there is general agree
ment that the fiberglass is just one of a 
combination of problems with the D O T 
building. 

Social Services Building 
The design-award-winning new head
quarters for the Social Services Building in 
San Francisco was completed in the fall 
of 1978. Shortly after moving in, many 
employees complained of eye and skin 
irritation, and headaches and respira
tory problems. Absentee rates were 
higher than in the older, previous qtiar-
ters, and the Occupational Health Cllimt 
at San Francisco General Hospital saw 
many of the workers who were suffering 
effects apparently caused by the new 
building. 

In the spring of 1979, the University 
of California, Berkeley's School of Pub
lic Health faculty and Lawrence Berke
ley Laboratory Ventilation Program sci
entists were called in to determine the 
source of the problem, .^ir sampling in
dicated elevated levels of many organic 
chemicals including common industrial 
sohents known to be highly toxic. While 
precise sources of the air pollution were 
not identified, the ventilation svstem was 

Pollutant 
Possible health effects 
of pollutants 

Some building uses where 
pollutants may be found 

Formaldehyde 

Radon 

Particulates 

Asbestos 

Lead 

Noise pollution: Human activity, 
bu i ld ing equ ipment , o f f ice 
machines, traff ic, cons t ruc t ion . 

Light Pollution: Intense br ight 
ness; poor color rendi t ion; lack 
of shadows; f l icker effects 
( f luorescent) ; luminaire "no ise" 
(audib le and inaudib le) ; spectral 
depr ivat ion. 

Other EMR (Electro-magnetic 
radiation): Compute r terminals; 
m ic ro f i lm screens; business 
machines; copy ing machines; 
etc. radar (air t raf f ic) equ ipment . 

Eye and skin i r r i ta t ion; Upper 
respiratory prob lems; Head
aches, dizziness, nausea, fa int
ing; Suspected of causing nasal 
passage cancer. 

Causes cancer 

Various effects inc lud ing upper 
respiratory prob lems, s tomach 
and lung cancers, headaches, 
etc. 

Lung diseases inc lud ing cancer 

Abdomina l pain, headache, mus
cular aches, weakness, central 
nervous system damage, k idney 
damage, anemia, affects bone 
marrow. 

Hear ing tmpairment or loss; 
cardiovascular and nervous sys
tem effects. 

Fatigue, epi lept ic seizures. Vi ta
min D de f ic iency inadequate 
ca lc ium absorp t ion , bone d is
ease, developmenta l def ic iencies 
in laboratory animals; headache, 
emot iona l stress. 

Fatigue, stress, headache, d izz i 
ness, nausea, nervous system 
disorders; operator errors. 

Adhesive in part ic le board, ply
wood , insulat ion, furn i ture, and 
panel l ing. Cigaret te smoke, gas 
combus t ion products , many 
consumer products 

Masonry materials (especial ly 
grani te, concrete, br ick) . Soil 
under bui ld ings. Water supp ly 
Some wal lboard. 

Combus t ion appl iances; c iga
rette smoke; paper processes 
such as data handl ing, dup l icat 
ing, copy ing . 

Insulat ion sprayed on bu i ld ing 
componen ts for f i re-proof ing 
and sound cont ro l , air duc t l in 
ings, acoust ical ti les. 

Paints (no longer permi t ted, but 
stil l on older walls, in air dur ing 
renovat ion). Pipe jo int 
compounds . 

B U I L D I N G S O U R C E S O F T Y P I C A L H E A L T H H A Z A R D S AND T H E I R E F F E C T S 

implicated by the evidence gathered. 
.Supply air diifu.sers were incorporated 
into the ceiling s\s(eni and the space 
above was ser\ ing as a plenum. The dif-
fusers were not getting air down to the 
workers, but were functioning to ex-
c Iiange ;iir in the upper two feet of the 
space. 

The organic compounds discovered 
in the building are not atypical of those 
found in similar offices currently con
structed in the United States. Thev in
clude (onstiiuents of cleaning prodnc is. 
waxes and polishes, office equipment 
including typewriters and copying 
niathines, adhesives used in the man
ufacture of building materials and fur -
iiisliinj.;s, and a hdsi of other com
pounds. While the health effects of most 
of these substances at their commonly 
found concentrations are not yet f u l h 
understood, many of them are known to 
be highly toxic , and some are suspected 
carcinogens. The accompanying chart 
shows a comparison between the con
centrations of these substances in out-
d()(^r air and in the Social Services build
ing as measured by LBL. 

The problem at the Social Services 
l)nilding represents the tip of the chemi
cal pollution iceberg. Over one ton of 

chemicals is manufactured every year 
for each inhabitant of North America. 
More than 66,000 separate compounds 
are among these products. Most of them 
are intended to resist decomposition in 
the environment and a significant por
tion of them are intended to attack liv
ing organisms. A large portion of them 
ultimately f ind their way into the water 
above or below the ground or in the 
seas. The construction industry, building 
maintenance, and many of the activities 
conducted within buildings, are depend
ent upon these substances. 

For example, formaldehyde, a sus
pected cancer-causing substance, is cur
rently manufactured at the rate o f about 
6 billion pounds per year—about half of 
vvhic h is used in building products. It 
decomposes while in the building and is 
released into building air where it is in
haled or absorbed through the skin of 
building cKCupants. I t is a widely used 
construction adhesive and is also used in 
the manufacture of modern office and 
home furnishings. Studies indicate that 
workers in furn i ture manufacturing de
velop nasal cancer at rates four times 
higher than the general population. 
Current use of formaldehyde continues 
unabated, although the U.S. Consumer 
Products Safety Commission is attempt
ing to ban one building product, urea-
formaldehvde foam insulation. 
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St. Elizabeth's Hospital 
In August 1965, pneumonia broke out 
among 81 patients at St. Elizabeth's Hospi
tal, a chronic-care facility in Washing
ton. DC. The epidemic killed 14 people. 
The disease agent remained a mystery 
until 1977. with the di.scovery o f a 
pathogenic bacterium in the lung tissues 
o f those who became il l at the Le
gionnaire convention in Philadelphia. 
The bacterium was tied to several previ
ous respiratory illness epidemics, includ
ing the 1968 incident in a Pontiac, Mi , 
health department building, when 95 
out o f 100 people developed high fever, 
headache, and muscle ache, but no 
pneumonia. 

The bacterium responsible for the 
outbreak at St. Elizabeth s was traced to 
the soil. Dur ing that summer several 
sites on the hospital grounds had been 
excavated for installation of a sprinkler 
system, and it was theorized that con
taminated dust raised in the process en
tered the building's air-conditioning 
cooling lowers, and spread throughout 
the building. 

"Legionella pneumophila" has been 
isolated f rom water found in cooling 
devices in at least three cases of the 
epidemic. Any airborne bacteria can 
now gain access into a building's cooling 
system, and f rom there into the fresh-
air system. This argues for some fo rm of 
bacterial air filtering, or perhaps the 
removal of air-conditioning svstems al
together and the substitution of fresh-
air circulation, which would at least pre
vent the possibility of bacterial infection 
brewing up in the cooling tower and 
emerging into the fresh-air system. 

A new field of study 
We have presented only a cursory over
view of some building-related health 
problems (or health-related building 
problems) in order to acquaint the 
reader with the range of problems and 
their occurrence in buildings. It is useful 
to study the accompanying table, which 
lists some major problems, their sources 
or use in buildings, and some of the 
well-known health effects associated 
with them. The interested reader will 
wish to pursue indiviclual research in 
connection with design and specifica
tions by asking material manufacturers 
and suppliers f o r their product safely 
data sheets and chemical data sheets 
prepared for each product. In order 
better to understand and cope with 
problems like those described above, it is 
necessary to gather information f r o m a 
\a!ietv of di.sciplines including public 
health, air quality matiagement, en
vironmental health, toxicology, and a 
host o f others. As a researcher in the 

College of Kn\ironmental Design, I ' n i -
versity o f California, Berkeley, I have 
been attempting to assemble the infor-
iii . iiion into a coherent and useful bo(l\ 
of knowledge for those who design out 
built environment: architects, engi
neers, interior designers, etc. 

My inquiries and investigations to 
date have led to the term "building ecol
ogy" to describe the interrelationships 
between people, the built en\i ioinnent, 
and the natural environment. Build
ing ecology draws heavily f r o m the 
(•(ologists who have developed tech
niques for studxin^ complex interrela-
iionship in the natural environment— 
the "eco-systems approach." I have 
attempted to incorporate the major fea
tures of this approach, which derive 
f rom the systems approach, ecology, 
and bio-energetics—the study of energy 
Mows t lnough living systems. 

Conclusion 
The new building problems described 
above do not occur onlv in enei)4\-
conserving buildings: even pre-197.3 
buildings where air sampling has been 
(lone commonly show pollutant levels 
higher than in outdoor air—in some 
cases worse than levels lound dur ing se
vere air pollution episodes. The effort 
to conserve energy in buildings has ac
celerated our recognition and under
standing o f indoor pollution. Bin we 
must recognize the importance of re
ducing or eliminating toxic substances 
and other forms of pollution and learn 
toconlrol pollution lexels through \enti-
lation, natural l i y l i i . .icoiisiical control, 
and other design strategies. A prelimi
nary set o f guidelines will help while we 
learn to understand and deal with these 
new problems. 

1 Maximize the use of natural \enti-
lation, ccx)ling, heating, and sun contiol 
with user control wherever feasible: 
passive solar approaches are desirable. 

2 Diversify and carefully locate 
sources ol air intake and distribution. 

3 L'tilize state-of-the-art air filtration 
and cleaning as well as heat exchangers 
where air supply is mechanical. 

4 Select durable, stable materials fo r 
exposed finishes, especially those subject 
to heavy use or possible surface damage. 
Avoid materials which require frequent 
painting or other chemical treatment. 

5 Request manufacturers' product 
chemical data sheets when considering 
materials for spec ilic at ion: seek out non
toxic products wherever possible. 

Awareness of the health problems in 
buildings has emerged rather rapidh . 
While we cannot adequately respond 
overnight, aware designers can c-\ol\e 
strategies such as those suggested above 
to modify current practice. By under
standing the "building" in huilding ecol
ogy as both noun and verb, architects 
and others can move toward the design 
of healthful environments. • 

Concern for the problems men
tioned herein is spreading through
out the architectural and related 
professions. The Board of Directors 
of A S H R A E recently accepted a 
draft report, for example, calling for 
further broad-based research on Le
gionnaires Disease. The Board also 
approved a revised standard de
signed to avert indoor air pollution. 
A S H R A E Standard 62-1981 calls for 
the measurement of the various pol
lutants and provides specific steps to 
deal with them. At a seminar on 
indoor air quality at the recent 
A S H R A E Convention in Chicago, 
Dr. Jan A.J. Stolwijk of the Yale 
University School of Medicine cited 
an incidence of death from heart at
tack that was related to insufficient 
ventilation. Said Dr. Stolwijk: "Cases 
like this teach us that we cannot sac
rifice indoor air quality to the de
mand of energy conservation. We 
must reconcile the two. The revised 
A S H R A E Standard attempts to do 
just this." 

COMPARISON OF INDOOR AND OUTDOOR 
ORGANIC SUBSTANCE CONCENTRATIONS 

OUTDOOR 
INDOOR 

EACH PEAK R E P R E S E N T S A SEPARATE SUBSTANCE PEAK HEIGHT INDICATES 
STRENGTH VENTILATION PROGRAM TAKEN AT THE DEPARTMENT OF SOCIAL 
S E R V I C E S BUILDING 

BASED ON MEASUREMENTS B Y THE LAWRENCE B E R K E L E Y LABORATORY 
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Technics: New energy frontiers 

Light as nutrition 
Nanometer, wavelength, spectral 
energy distribution—someday the 
structure of light may be as familiar as 
starches, amino acids, and vitamin C. 
The research in this large and little-
understood area of physiology has only 
begun. 

I f it is light enough to read or walk 
down the corridor without bumping 
into anything, most people don't give 
light another thought. Since 1973, 
energy-conscious and just plain cost-
conscious architects and owners have 
added lumens per watt and greenhouse 
effect to their concerns, with resulting 
shifts in lamp and glazing specifications. 
But if" a fascinating new area of scientific 
research is correct, at the same time that 
we are saving energv, we are aggravat
ing a problem we should have been pay
ing attention to all along. And the pen
alty may be as serious as cancer. 

This line of research has been indicat
ing a role for light in human physiology 
besides vision. The more prevalent no
tion is basically that light is for seeing 
and the only light that affects people 
other than that is ultraviolet, which is 
harmful . Normal glass cuts out most ul
traviolet light, plastics manufacturers 
put special U \ ' inhibitors into the prod
uct, and artificial lights use various seg
ments of the spectrum but rarely U V . 

What some researchers are now 
suggesting is that there seems to be a 
layer o f the retina which has no funcfion 
in \ision, but serves as a receptor for 
lightwaves, which are then carried along 
non-vision-connected fibers of the optic 
nerve to the master endocrine glands— 
the pituitary and pineal glands in the 
brain that control the entire metabolic 
system. The components of light taken 
in through the eye may turn out to be as 
critical as the kinds of foods eaten. And 
light that is significantly different in 
structure f r o m sunlight may cause the 
metabolic equivalence of malnutrit ion. 
(For an introductory discussion, see P/A, 
September 1973, p. 79.) 

In the U.S., some of the most pro-
\()( . i i i \e and influential investigations 
have been conducted by a hobbyist, 
John Nash Ott. Now 72 and largely re-
ured in Sarasota, Fl, Ott has been trying 
to interest people in the "other" func
tion of light for several decades. Not 
onlv not a scientist, Ott never attended 
college, but became involved in this 
through unexpected discoveries while 
pursuing his hobbv. time-lapse photog
raphy. Beginning in high school with a 
16-mm camera and the works f rom the 
kitchen clock, Ott has invented much of 
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the equipment used in time-lapse pho
tography, as well as doing dozens of the 
flowers-bloom-be fore-your-very-eyes 
educational films for Disney Studios. 
Meanwhile, his career was banking—20 
years with First National Bank in 
Chicago, f r o m which he retired in 1948 
because "it was interfering with the pho
tography." Along with the films, Ott 
began a 10-year television career o f a 
show on gardening, devoting that sal-
ar\. lecture fees, and everything he 
could raise f r o m foundations and indi
viduals to his research. 

The early surprises 
Ott's first experiences with the sig
nificance o f different areas of the 
spectrum came f r o m his growing plants 
for the Disney films. With pumpkin 
plants, he discovered that under the 
redder fluorescents all the female flow
ers died, and under the bluer fluores
cents all the male flowers died. Tomato 
plants were subject to viruses in his glass 
greenhouse, but stayed healthy under 
special I X -transmitting plastic. 

The significance of light for plants, 
however, was well established even if the 
influence o f different parts of the spec
t rum was less so. At this point. Ott col
lected information and began his own 

research on animals. He heard f rom one 
correspondent that she had produced 
more female chinchillas per litter imder 
blue fluorescent lights than undei in
candescent. Various scientists reported 
ol fish that didn i get pop-eye (a viral 
infection) under da\light or ultravio
let-emitting fluorescent lights but did 
under regular fluorescent; of snakes 
that accepted food in daylight but not 
in fluorescent light; o f hamsters whose 
dental cavities seemed to increase under 
fluorescent light; and of shrimp that 
stopped cannibalizing their young w hen 
ultraviolet was added to their light. 

I sing a microscope with color filters, 
Ott discovered in cells f rom both cliick 
embryos and rabbit eyes that blue sent 
the cells into contortions and red made 
the cell walls wcikt-n and i i i j j t u re . Sev
eral virologists told him that the chick 
embryo cells under blue filter closely re
sembled cells being attacked by viruses. 
Ott's experiments with CH3 strain of 
mice, used by researchers because they 
are very susceptible to tumors, also 
seemed to show dramatic responses to 
different light sources. I 'nder pink 
fluorescent, their tails became spotted 
and covered with severe lesions and 
eventually dropped of f . Under purple 
light (red and blue grow lights) they lost 
most of their f u r and the tails became 
scaly. The heart tissue (not exposed di
rectly to light) of the animals under pink 
fluorescent light had large dark areas 
(calcific myocardities). None o f these 
symptoms appears in the animals kept 
in daylight. 

The human animal 
Convinced of the implications of these 
findings, Ott began collecting dribs and 
drabs of evidence on people. He linked 
a leukemia cluster (a peak oi unusually 
high incidence) in children to class
rooms where warm-white fluorescent 
bulbs were used in conjunction with 
closed curtains. Workers in a contact 
lens factory and a restaurant, both pro-
\ i ( led with a f u l l sj^ectrum of light (in
cluding U V ) , were fo imd to escape flu 
epidemics. A radio station reported bad 
tempers with pink fluorescent; back to 
noinial with white. A nurse reported 
cancer remissions with added time out
doors. A n d Ott's own arthritis improved 
dramatically as he removed the barriers 
to f ull spectrum light f rom his l ife. 

His speculation is that alterations to 
the light spectrum taken in inake equiv
alent alterations to human metabolism. 
If light is one of the factors in regulating 
the metabolism, then it could be a factor 
in metabolic disorders, including ar
thritis, diabetes, infert i l i ty, heart dis
ease, and more. Some diseases—from 
influenza to cancer—are not sufficiently 
underst(X)d to be clearly categorizable. 
Most scientists consider a virus an or-



In fact, there have been scientists all 
over the world wrestling with the ef
fects of light on health for decades. 
Recently the scientific publisher 
Springer-Verlag commissioned a 
German professor of ophthalmology 
to write a compendium of research 
on the subject. The volume, entitled 
The Influence of Ocular Light Percep
tion on Metabolism in Man and in Ani
mal, is by Fritz Hollwich whose own 
research in this field dates from 
1947. 

The experiments discussed detail 
a pathway between nonvisual 
photo-receptive cells in the retina, 
along the optic nerve, to the 
hypothalamus (part of the brain) and 
pituitary gland, and from there 
through nerve networks to the 
pineal gland. (Curiously the pineal 
gland is evolutionarily descended 
from photo-receptive organelles—a 
third eye—in amphibians, fish and 
reptiles). 

In experiments not only with 
mammals, but with blind people and 
people blinded by cataracts both be
fore and after corrective surgery, 
many connections have been drawn 
between light and metabolism (in
cluding growth, sugar balance, 
blood count, and sexual function). I f 
light entry to the eye is blocked, the 
evidence suggests, metabolic and 
hormonal processes occur, but at a 
lower than normal level and with 
abnormal adaptation to increased 
stresses. Abnormalities are far 

7 ^ OLFACTORY BULB 

OPTIC CHIASMA 

PITUITARY 

C E R E B R U M 

  

  

  

 
 
 

C E R E B E L L U M 

POSTGANGLIONIC ^ 
SYMPATHETIC 
FIBER "5 

PREGANGLIONIC 
SYMPATHETIC 

SCHEMATIC DIAGRAM 

stronger in people deprived of light 
as children than as adults. 

The research into the impact of 
specific wavelengths—or any path
ological effects of non-natural spec
tral distributions—is as yet sketchy. 
Initial work with animals suggests 
wavelength distinctions may be 
germane. Also adaptation to inten
sity of light may be governed by 
specific wavelengths, as high levels 
of artificial light—but not sunlight 
or full spectrum lighting—have 
been found to trigger stress reac
tions in people. 

Though it is clearly too early for 
conclusions, the author interestingly 
goes on to say: "It is now time to 
direct attention to the medical as
pects [of artificial lightl. . . . Above 
all in the case of children who attend 
schools without windows, we must 
be prepared for the eventual appear
ance of pathological consequences." 

ganism without all the characteristics 
normally associated, such as reproduc
tion. But a few think it might be the 
In product of a misfiring metabolism. 
There is also a minority opinion that 
cancer may be viral. 

American industry 
As soon as these pieces began to come 
together, Ott began talking to com
panies who manufactured the products 
that prcnide or screen light. He man
aged to convince two eyeglass, two con
tact lens, and two window manufac
tur ing companies to of fer products of 
UV-transmitting plastic. 

Another company was convinced to 
produce a fluorescent fixture with an 
extra small tube emitting black U V light. 
(An earlier version with a different 
company inserted a black light phos-
1)1 lor into c)rdinar\ tubes, f his proved 
insufficient as that phosphor burned 
out before the others, but without a visi
ble sign.) I n addition to the U V tube, 
these tubes have lead shields around the 
cathodes at each end (which Ott claims 
emit harmful radiation) and a grounded 
wire grid inside the plastic cover to fu r 
ther drown the radiatic3n. 

Among the places he has tested these 
fixtures was the first grade of a Sarasota 
school. The school had been having 
problems with several hyperactive chil
dren. Two classrooms were equipped 
with Ott's fixtures, two with regular 
fixtures. Ott reports that in the class
rooms with his lights, not only did the 
hyperactive children calm down but the 
achievement of all the children rose. 

A question of credibility 
Ott has spent almost as much time pub
licizing these findings as in a laboratory. 
He has written three books: My Ivory Cel
lar, Health and Light and The Dynamics of 
Color and Light (to be released this 
month f rom Devin Adair) , as well as 
making countless lectures. 

The reception f rom scientific, medi
cal, and related industrial communities 
to Ott's efforts has ranged f r o m occa
sionally excited to outright ridicule. 

As more of an explorer than a re
search scientist, Ott is left open to many 
of the technical charges. Few of the ex

periments (and there are many more 
than reported here) or collected evi
dence can be said to rely on statistically 
significant samples. Often there is no 
control group. Even when there is a con
trol group, there is rarely thorough con
trol for each possible variable. 

Ott fur ther opens himself to skepti
cism with his enthusiasm for hvpothesis. 
I f chick embryo cells rupture under red 
filtered light, he says, perhaps human 
heart disease is related to the prevalence 
o f incandescent lighting. If prisoners re
spond well to horticultural therapy, he 
wonders, might it be the sunshine that is 
making the greatest difference. 

On the other hand, though he clearly 
loves the romance of i t , Ott makes no 
claims of being a scientist himself . He is 
an enthusiast, an inquisitive man with a 
li\ely mind, whose curiosity has led him 
into a life—fortunately supported by a 
modest inheritance—of churning up 
possibilities and flinging out questions 
to be pursued more rigorously and 
doggedly by the scientific estate. 

I n recognition, he has been awarded 
an honorary Ph.D. f r o m Loyola Univer
sity and a medal f rom the National Eye 
Research Foundation. He has con
ducted seminars at both Notre Dame 
and Johns Hopkins and has lectured at 
countless universities. 

And now . . . 
In recent years, Ott's interests have led 
him to broader investigations of the 
electromagnetic aspects of physiology. 
How this might fit in with what we 
don't know about the electomagnetic 
aspects o f the human irervous system, 
wh\ some people are worried about low 
intensity radiation, and how all this 
might relate to the previous work on the 
ef fect of partial spectral distribution of 
light is the subject of Ott's current book, 
recent lectures, and a good bit o f con
temporary scientific research in this and 
other countries. [Norv Miller] 

Yellow pages 
Here is a list of the products which are 
of fered as a result o f Ott's collaboration 
with specific manufacturers. (These do 
not necessarily represent the complete 
range of products aimed at providing 
full-spectrum light indoors.) 

Fluorescent fixtures and tubes: .^cme 
Dunbar Industries. 

VV-transmitting plastic for windows and 
skylights: Rohm and Haas " U V T Plexi-
glas": American Cvanamid 'Wcrvlite 
U V T . " 

UV-transmitting eye glasses: Eye Kraft 
"Sunlite Lenses": Armorl i te "Full Spec
t rum." Both clear and neutral gray 
sunglasses. 

UV-transmitting contact lenses: Bausch 
8c Lomb soft lenses: Wesley/Jesson hard 
lenses. 
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Technics: New energy frontiers 

MIT Solar 5 

PERSPECTIVE: MIT SOLAR BUILDING 5 WITH CRYSTAL PAVILION 

  

    

PLAN: MIT SOLAR BUILDING 5 WITH CRYSTAL PAVILION 

Energy research at M I T forges new 
directions for building materials. The 
research results of the M I T Solar 
Building 5 and the potential of its new 
addition show great promise for phase 
change salts as well as new transparent 
heat-reflecting glazing products. 

Solar energy research is not new at the 
Massachusetts Institute of Technolo^\. 
In the late 1930s and 1940s, such solar 
pioneers as Dr. Maria Telkes and Dr. 
Crtforge L o f explored the practical im-
plicauons of solar energy at M I T . The 
Godfrey L. Cabot Fund for Solar Re
search was given to M I T and Harvard 
University dur ing those years to help 
finance basic research in the direct use 
o f sunlight. A svmposium on solar 
house heating was held in 1950 at M I T 
and was one o f the first such congrega
tions. A series of five solar buildings was 
begun in the early years, and 40 years 
later an addition to M I T Solar Building 
5 is nearly complete. The original 866-
sq-ft Solar Building 5, like its predeces
sors, has been sponsored by the Cabot 
Fund. The new addition is being paid 
fo r by DOE. 

Now in its th i rd year o f operation, the 
Solar Building 5 was designed by 
Timothy E. Johnson, Charles C. Ben
ton, and Stephen Hale. One goal of the 
research is the utilization of solar heat in 
multifamily housing or even office 
pace. It accepts the requirement that 

such spaces have traditionally employed 
large areas o f glass, window blinds, and 
ceiling panels. Trombe walls often limit 
daylight and view. Direct solar gain onto 
carpeted floors and walls is interrupted 
b\ l i i rni ture and presents fading prob

lems and a potential for overheating. 
The architects decided to concentrate 
the research not on the configuration o f 
these materials, but on the materials 
themselves. 

The window section of the Solar 
Building 5 employs an encapsulated 
window blind which is covered on its 
concave side with an aluminized M\lar 
skin and inverted to reflect solar heat on 
the dark-colored ceiling of the space. 
The ceiling is composed of hollow pol
ymerized concrete tiles which are filled 
with "phase change" salts. The heat 
reflected to the ceiling causes the salts in 
the tiles slowly to begin to melt. As thev 
change their state, they absorb great 
amounts o f heat while remaining the 
same temperature. At night or in 
periods of no additional solar heat, the 
crystals then reject their heat to the 
space below. 

ALso integral to the window section o f 
the south-facing double-glazed windows 
was a th i rd layer of polyester film called 
Heat Mirror®". The product was de
veloped in the early 1970s at M I T and 
later at Lawrence Berkeley Laboratorv 
by Day Cliaroudi, John Brooks (now of 
Suntek, the R&rD affiliate of the South-
wall Corporation), and cuhers. l i con
sists o f the sheet-plastic substrate coated 
on both sides with a vacuum-deposited 
metal surface, which is transparent to 
the eye. The molecular distribution on 
the film is such that shortwave infrared 
light will pass into the building, but the 
long-wave infrared light generated by 
the warmed surfaces on the interior o f 
the space will be reflected by the film 
back into the space; hence the name 
"Heat .Mirror." The result is that the 
double-glazed assembly for the building 
has a thermal resistance o f 3.5 times that 
of conventional double glazing. The 
film becomes "transparent insulation." 

I n recent months the window section 
has been altered and the internal plastic 
laver eliminated. In its place, double 
glazing has been u.sed except that the 
inside face o f the interior light has itself 
received a metallized (oaiinj; . whic h al
lows the glass to function as a "mirror" 
to the interior heat source. 
The new addition: The Solar Building 5 
has been monitored by the Department 
of Energy. So impressed was DOE b\ 
the building's performance, that it has 
financed the new addition to the build
ing designed by Brian Hubbell, an M I T 
graduate student. The purpose of the 
added space is to fur ther demonstrate 
the capability of the coated glass assem
bly and the potential o l obtaining solar 
heat gain f rom diffused daylight f r o m 
north-facing glazing. 

The intertwining of the various new 
techniques in the Solar Building 5 
causes the results of the research to be 
o f somewhat limited use. By l inking the 
"Heat .Mirror" to the inverted blinds 
and ceiling tiles, the "conventional" re
placement of a double-pane window by 
the new assembly alone is not evaluated. 
How well will it work with conxentional 
window-shading devices? Similarly, the 
ceiling tiles will certainly work with no 
film or coating on the glass, but how 
successfully? I n fact, the greatest value 
of the research is in the understanding 
that it has provided towards the poten
tial of either phase change salts or the 
metallized coating on film or glass. 

Phase change salts 
When ice changes state f rom crystalline 
to liquid fo rm, it absorbs a great deal of 
heat. Much more heat is needed to raise 
the temperature f r o m 32 F to 33 F than 
f rom 33 F to 34 F. Phase change salts are 
chemical compounds that can take ad-
\aniage of the same principle but at 
higher temperatures. Sodium sulfate 
crystals, for example, ha\e a melting 
temperature of 74 F. Calcium chloride 
melts at 81 F. Other similar salts melt at 
still higlua temperatures. Until all of the 
sails in a particular container are 
melted, the temperature of the salts 
cannot rise above the melting tempera
ture. They can, however, continue to 
absorb heat. Once the salt quantity has 
melted, if the heat source is withdrawn, 
the salts w ill vield their heat to the cooler 
space around them, essentially becom
ing a heal source of constant tempera
ture until they recrystallize. MIT's re
search team leader Timothy Johnson 
refers to this fixed temperature situa
tion as a "chemical clamp." 
Sodium sulfate: For M I T Solar 5, 
Johnson used Glauber's Salts or sodium 
sulfate decahydraie crystals as the 
phase change material encapsulated in 
the ceiling tiles. Such salts have been in 
common use for maintaining d rug 
temperatures in the medical industry 
and in mi l i ta i^ gloves. The problem 
with the material in bulk form is its l im
ited lifespan, . \ f ter a series o f cycles, its 
thermal clamping properties break 
down. In the ceiling tiles, Johnson is 
confident that he has avoided such prob
lems by creating layers of the salts, sepa
rated by polyethylene sheets, and water 
and chemical additives that hold the 
salts in suspension and allow crystal 
growth to occur without destructive ag
ing. The tiles developed at M I T are 
called Sol-Ar-Tile® and are currently 
manufactured by Architectural Re
search Corporation of Li\oina. Mi . The 
salts are available in bag fo rm f rom 
C M . I . , Colloidal Materials Inc., of . \n -
dc")ver. Ma. The cost of ilie salts is small; 
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the pac kaging is expensive. A disadvan
tage ol the tiles at present is that they 
must be used hor i /on i . i lh . a fhiw iliai 
Johnson teels he can eventually control. 
Calcium chloride: There are also a 
number of products axailable commer
cially that use calcium chloride crystals. 
These more expensive crystals absorb 
heat more slowlv than sodium sulfate 
and expand 10 percent when they 
change state. They melt at 81 F, and 
there are no restrictions in orientation 
ol the use. The key to the successful 
manufacture of containers fu l l o f such 
iTjaterials is the elimination of moisture. 
11 moisture is able to enter the (ontainer 
with the salts, the balance that allows the 
recurrent crystallization process will 
eventually self-destruct, and render the 
product useless. 

Such calcium chloride crystals are 
available in long slender tubes, large 
juice-size cans, and plastic pods (see 
products and literature, p. 231). The 
dimensions of the products are gov
erned by the desire to have the heal 
penetrate to the innermost portions of 
the container dur ing the course of a 
normal day's usage. The dimensions are 
also governed to some degree by the in
tention of using them within the dimen
sions o f walls and ceilings. 

Such salts can be used in direct line o f 
heat gain or indirectly as a storage vehi
cle. As a direct-gain product the salts are 
considerably lighter and consume less 
si)ace than rocks or water. In bulk stor
age there is a tremendous opportunity 
for combination with heat pumi)s. 

Reflecting heat 
Your stove probably has a small pane o f 
heat-reflecting glass in its oven door. 
Freezer compartments also typically 
employ small windows of heat-reflecting 
glass. What the original research crew 
accomplished was the high-volume 
low-cost manufacture of a roll of plastic 
him coated with a molecular scale metal
lic coating. In so doing, the team (later 
sponsored by the National Science 
Foundation) was able to manufacture 
sheet materials large enough to apply to 
building uses. Incorporating the mate
rial into a double-pane window assembly 
results in the thermod\ iiamic equivalent 
to triple glazing at less expense. The 
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mamifacturers claim it adds about $3 
per sq f t to the cost of double glazing. 
Heal Mirror " is nianulactured t()cia\ h\ 
rhe Soulhwall Corporation of Palo 
Al io , Ca. 
Heat reflecting glass: l lie manufacture 
ol j^lass coated with ihc- metallic coaling 
represented another problem of scale. 
Airco Temescal, an industrial gas man-
iifadurc i . was able to solve the problem 
wiih a machine that coats glass sections 
up to ten feet wide in a continuous pro
duction line. This allows (onst rue lion 
size panes o f any type of glass to be 
coated. The single manufacturer cur
rently producing the material in the 
I S. is ( i i iardian Industries. They call 
their product Passive Solar Glass. Pil-
kington Glass in England and Canada is 
developing its own versions using the 
Airco machinery as is S.I.V. (Societa 
Italiana Vetro) in Italy. Europeans are 
especially interested in the new type of 
glass. Some Scandinavian countries re
quire triple glazing in buildings by law. 

Timothy Johnson calls the product 
"a revolution in glass." Coated heat-
reHecting glass o f this type is sig-
nilicaiuK di i lercni iToni all oihcr com
mercially available reflecting glass. It 
is clear and therefore permits daylight 
I n enter the building. While the daylight 
and solar radiation entry is roughly 
equivalent to conventional window 
glass, it differs markedly f rom other 
glass in its ability to contain heat in the 
space by reflecting 85 percent ol ilie 
long-wave infrared heat energy that 
strikes it. Al l other transparent glass re
flects 0 percent o f this heat. I t is this 
quality which has such great promise for 
energy conservation. By u.sing the 
(oaied ulass as the interior pane ol a 
double-glazed assembly (with the coated 
side encapsulated in the air space), the 
room-facing glass surface heats up to 
the point where the surface tempera
ture of the glass is only a few degrees 
different f r o m that of the interior air 
space. Normal glass can have a tempera
ture dif ference of ten to hf teen degrees. 
Says Johnson. "The bottom line with the 
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In the passive solar heating system employed 
in the MIT Solar Building 5. the snn's heat 
and light are reflected from inverted window 
hlind^ onto the ceiling tiles piled with phase 
change salts. At night the heat released by the 
tiles is reflected back into the space by heat-
reflecting glass. 

material is that it insulates twice as effec
tively as Thermopane and can increase 
comfort by measurable amounts be
cause of the warmer surfaces." 
Looking ahead: The present version of 
this glass is meant to contain heat within 
a space. A future version (office heat 
mirror) will do the same to keep heat 
oiu of the space in the summer but still 
permit valuable daylight to enter. 

How does all this affect the building? 
I n a moderate climate such as the Pacihc 
Northwest, where the temperature 
drops are not extreme and there is a 
great probability o f diffuse light, the 
glass will be able to trap solar heat. It can 
be installed on the north side of the 
building in such climates without heat 
loss. Eventually, as the technology de
velops, researchers foresee the capa
bility of using f i i t i ue generations of the 
heat-reflecting double glazing on the 
north side of buildings even in very cold 
climates with a positive effect. \(n\ 
guessed it. Within a few short years it 
may be possible to again build total glass 
boxes, but this time have them be 
passively solar heated! [Richard Rush] 
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Technics: New energy frontiers 

Storing ice 
Chris Johnson 

Aerial model view of Cray Research, Inc. 

The energy crunch may bring back the 
ice age. A Minneapolis architectural 
firm pioneers in the renaissance of ice 
as a source for cooling large buildings 
in certain regions of the country. 

A dead man dangles f r o m a rope as the 
central plot for Agatha Christie's storv 
"The Cracked Mi r ro r " unfolds. When 
the investigation into the cause o f death 
is completed, it is determined that a man 
committed suicide by standing, with a 
rope around his neck, on a block oi 
slowly melting ice. I n a sense, society is 
slowly committing suicide by the lack of 
understanding of the dimensions, in
teractions, and solutions to the world 
energy crisis. But the use o f ice, rather 
than providing a method ib r self-
destruction, actually offers some in
triguing methods for energy-conserving 
design. 

A Minneapolis architectural f i rm . Ar
chitectural Alliance, recently completed 
a building for Cray Research Incorpo
rated which uses ice to augment the 
building's air-conditioning system. A 
15,000-cu-ft concrete storage tank hold
ing an ice and water mixture is located 
in the lower level of the building. The 
ice, made at night when electrical rates 
arc lowest, is used dur ing the day to cool 
the building, its occupants, and equij)-
ment. The ice storage tank not only 
permits lower energy costs but allows 
lor the installation ol considerably 
smaller sized cooling equipment. A de
tailed description of the architectural 
and energy features of the Cray Bui ld
ing is in last year's Apr i l issue ol'Progres
sive Architecture (page 30). 

The ice-making system in the Cray 
Research office building, although 
probably not of fer ing such monumental 
changes in design concepts, could, i f 
applied to a substantial number of 
commercial and industrial buildings, re
sult in a less centralized, more energy-

efficient society. The ice storage tank, 
which distributes the energy use oi the 
building evenly over a 24-hour period, 
allows the local utility company to man
age its resources better. Because the 
peak load is reduced, the need for f u 
ture power plants is reduced, or at least 
stabilized. 
The system: The ice-making system 
and storage tank in the Cray office 
building is the result o f several evolution
ary improvements in the design o f a 
mechanical system. The system consists 
of two ice-making refrigeradon ma
chines suspended over a large con
crete storage tank. I n effect, the ice 
machines and storage tank replace a 
standard building's chiller or heat 
pump. The ice-making refrigeration 
units, originally developed to provide 
ice for food preservation, were used 
here with very little modification for 
cooling the building. 

Manufactured by Turbo Refrigerat
ing Company, the units pull water f r o m 
the storage tank and distribute small 
streams of water o\er many ice-cold 
evaporator plates. The result, depend
ing on the temperature o f the water, is 
an (approximately) 4 ' x 6' thin piece o f 
ice on each side o f the evaporator 
plates. When the evaporator plates are 
warmed, the ice produced drops into the 
storage tank. 

The Cray storage tank was con
structed on-site in concrete. Burying the 
tank sides in earth allows the top to be 
the floor o f the mechanical equipment 
room. The tank is insulated below the 
water line with 2 in . o f polystyrene be
tween the concrete and the earth. T o 
reduce costs, no waterproofing or wa
terproof membrane was used, so there 
were several traumatic days when the 
tank was originally filled with water. 
Dur ing the first year of operation, the 
tank has lost approximately 8 in . o f wa
ter, probably because of small cracks 
and evaporation. The water loss repre
sents only about 1 percent o f the total 
115,000 gallons o f water. In order to de
tect any sizable water loss, however, 
drain tile has been placed around the 
bottom o f the tank and is connected to a 
sump pump. The tank is divided into 
two parts, with a concrete wall as separa
tion. I n the event of a leak, this allows 
half of the tank to be emptied and re
paired. The other half can still be 
utilized by the building's mechanical sys
tem. 

Early performance: Cray's ice-making 
system has been in operation since earlv 
summer of 1980 and has provided the 
building with all of its needed air condi
tioning. As can be expected with most 
innovative systems, however, there have 
been start-up problems. Last year Min

neapolis experienced a record tempera
ture o f 94 F in A p r i l . At this point, the 
ice-making machinery was barely opera
tional and the storage tanks still con
tained only water. The ice-making re
frigeration machines never really got 
the chance to catch up. Although cool
ing was provided to the building 
through the summer, the accumulation 
o f ice in the storage tank was di f f icul t . 
Unti l refrigeration leaks could be cor
rected and the operation procedure un
derstood, the ice storage tank did not 
reach capacity. This d id not occur until 
the end of the summer. This year, as 
another cooling season approaches, all 
systems are again operational. 

In the future, as operating charac
teristics are understood, ice systems can 
be designed more effectively. Based on 
the limited experience with Cray's sys
tem, the use of an unlined concrete 
storage tank appears to be the cheapest 
solution to containing the large quantit\ 
o f required water. The size of the tank 
can probably be f urther optimized. The 
Cray system was designed at approxi
mately 3 gallons of water per gross sq f t . 
I n the future , 2.5 gallons appears rea
sonable for office buildings. Finally, to 
prevent clogging of ice around the 
cold-water supply line, a I4-in. perfo
rated PVC tube placed over the water 
intake line is recommended. The water 
should also be treated to prevent corro
sion o f the piping system. 

The reason fo r using ice rather than 
cold-water storage is quite simple. Ice 
can absorb large quantities of heat be
fore melting. Due to unique thermal 
properties in changing f rom solid to 
liquid, ice has excellent heat storage 
capacity. As an example, it takes the 
same quantity of energy to raise the 
temperature o f 1 cu f t of ice one degree 
as it does to raise 135 cu f t of liquid 
water one degree. For the Cray system, 
i f cold water were used instead of the ice 
and water mixture, the tank would need 
to be over ten times as large to provide 
the same potential for cooling. 
The fu ture o f ice: As the current meth
ods of using ice f or cooling buildings be
come more refined, the applications 
should rapidly expand. At the time ol 
construction, Cray was the largest—and 
only commercial—application o f a 
handful o f ice storage systems in the 
I niied Stales. Since then, however, 
larger and more complicated systems 
are being proposed. The 1.2-milIion-
sq-ft State of Illinois Center in Chicago 
(P/A, Feb. 1981, pp. 96-99) is now "out 
to bid " with an ice storage capacity of 
over 200,000 gallons. The system is ex
pected to reduce the electric cost by half 
and save the owner approximately 
$150,000 per year. The building is to be 
completed in 1983. Future applications, 
although not well defined, will probably 
depend on the building type, utilit\ 
rates, and the mechanical distribution. 
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The diagrams above explain the concept of ice 
storage as it is applied to the Cray Research, 
Inc., building. Being able to make ice at o f f -
peak hours reduced electrical costs sig
nificantly. The ice itself reduced both the 
cooling machinery and the area needed for it 
in the building and ultimately resulted in 
energy savings over conventional systems. 

The designer contemplating the use of 
an ice storage system must understand 
all o( l i i e s e inHiientes. 

The building should ideally be 
one with large variations of electrical 
(oiisuniption f rom day to night, primar-
i l \ due to the need for air conditioning. 
Office buildings are a good example. 
Most large office buildings ordinarily 
operate only dur ing the day, when 
the building is occupied, the air-
conditioning equipment is operating, 
and the lights are on. The larger the dif
ference between the day and night 
energy use the better the potential is for 
ice storage. Other obvious building 
types for ice storage systems include 
s( hools, auditoriums, and shopping cen
ters. Hospitals, single-family and mul-
ufamily housing and certain industrial 
buildings are marginal candidates. 

An ideal building type is one that i s 
infrequently but intensively used, such 
as a church. In fact, dur ing the 1940s 
and 1 950s, several mechanical engineers 
experimented with ice-making equip
ment in churches. Ice would be pro
duced throughout the week by a small-
tonnage ice-making machine. Dur ing 
Sunday services, all o f the ice would be 
used dur ing a relatively brief period o f 
time to cool the structure. 

Local electric utility rates are of par-
dcular interest when considering an ice 
storage system. The typical method 
used by utilities to charge for electricity 
is through both the amount used (con
sumption) and the maximum used 
(peak demand). Electrical rates vary 
throughout the country and are con
stantly increasing. At the time of con
struction, the electrical rates for the 
Cray building were approximately $ 1.56 
per Kw-hr for energy consumption and 
the peak demand charges ranged be
tween $3.55 per Kw dur ing the eight 
w inter inonths and $4.55 per Kw dur ing 
the four summer months. (The higher 
summer rates indicate that the utility is a 
summer-peaking utility.) The result is 
high electrical costs. 

Besides the usage and peak rates, 
many utilities are also contemplating 
"time o f day" rates where electricity 
used dur ing the day, when there is 
heavier demand, is more co.stly than at 
night. As these higher rates are applied, 
ice storage systems become even more 
attractive. 
Where to look: .At present, the best 
areas of the country for using ice stor
age systems appear to be in the North
east, where electric rates are particularly 
high. The least profitable area is the 
Northwest, where hydroelectric utilities 
provide less expensive power. 

In the future , utilities may be a S O U K C 

of funding for architects who are con
sidering an ice storage system. Because 
the widespread application of ice sioi-
age systems could reduce the need to 
build more power plants, utilities coidd 

be convinced to invest the money saved 
in ice storage systems. Several utilities, 
such as I lie Southern California Edison 
Company, have already begun to o f fe r 
inoiiey for installation of energy-saving 
equipment in residential buildings. 

Anothci important consideration is 
the type o f mechanical distribution sys
tem being considered for the building. 
Larger distribution systems appear to 
of fer some advantages. I n the Cray Re
search Btiilding. the distribution system 
consists o f 26 fan-coil units placed 
throughout the ceiling plenums of the 
building. Each fan coil is connected to 
hot and cold water lines to provide for 
heating or cooling. The result is a very 
long distribution system. A simpler and 
more cost-effective distribution svstem 
would ha\e been a \ariable air volume 
s \ s t t ' m with several large air handlers. 
The result would have been a substan
tial reduction in the required piping. 
The potential of an ice storage system 
should Ix' considered \erv early in the 
design process to allow for changes in 
the mechanical distribution system and 
associated changes in the design o f the 
building. 

In making the decision to use an ice-
making system, several cither criteria 
need to he considered. The scale of the 
project should be larger than 20,000 
square feet, until the systems have been 
more thoroughly te.sted. Several o f the 
first ice storage systems were used in res
idential siruaures. .\\. that l ime, the 
complexity and cost of an ice storage 
system made it unattractive. Lhe build
ing should also be made as energy con
serving as possible. Every reduction in 
energ\ use will directly reduce the size 
o f the expensive ice storage tank. 
Ice as opportunity: Ice storage sys
tems for cooling repre.sent one of manv 
new energy-con.serving technologies 
waiting to be discovered. The potential 
of these systems is here, similar to the 
potential o f active solar systems in the 
early 1970s and passive solar design in 
the late 1970s. In large part, it is the 
architect who makes the difference be
tween svstems that work and those that 
don i . I ntil the risks have been well de
fined, the architect must be the 
facilitatoi between the various disci-
j)linc's that are inxolved in applying a 
new technology. Because most architects 
now fcKus on the midtitude of other is
sues associated with building design, this 
may be d i f f icu l t . But failure to un
derstand this and other innovative, 
energy-conserving technologies, may 
result in the melting away o f an oppor
tunity to reduce the drain on our pre
cious energy resources. • 
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Technics: New energy frontiers 

Solar photo\Dltaics 
Richard Schoen 

Obtaining site-manufactured electric
ity from photovoltaic cells is today an 
expensive reality. The PV array of to
morrow shows great promise to be a 
competitively priced alternative to the 
electrical grid. 

Photovoltaics create electricity directly 
f rom the sun's energy. The currently 
most common solar (ells consist of 
two layers of silicon crystal. One layer 
has a faint trace o f the element boron, 
which gives it extra positive charges ( + ). 
The other layer has an equally faiiu 
trace o f the element arsenic, which gives 
it extra negative charges or electrons 
( - ) . The two layers are joined together 
lo make a cell, and sc i)aratf ^rids or 
metallic electrodes are attached to i ln 
lop and bottom surfaces. When the ( i ll 
is exposed to the sun's rays, the units o f 
energy or photons they create excite the 
silicon lavers' atomic structure, freeing 
those positive and negative charges. The 
charges accumulate at the electrodes as 
electrical potential or voltage. Solar PV 
cells produce Direct Current (DC). 

Initial photovoltaic markets have been 
similar lo their use in outer space. 1 In \ 
are in remote places on earth where 
small amounts of elec i ru i i \ are required 
ih.it camiot just i fy the running of a 
powerline or the constant fuel ing o f a 
diesel electric generator. Small solar ar
rays, o f two or three panels at most, 
have been powering (x:ean buoys and 
other navigational and a\iation aids, sci-
enlihc experiment in remote de.sert and 
mountainous regions, and microwa\e 
repeaters in communications links. As 
the cost o f PV continues to drop, viable 
new applications, even connected to the 

K T K I . are being created. One can 
pure hase at least components foi thost' 
s\su>ms f rom no less than seven compet
ing companies, some bearing parent 
names of the largest corporations in the 
(ountrv. 

Government programs: .\s is tin case 
of solar thermal develoj)ment before i i , 
imiial cost reductions in photovoltaic 
development are priinarily due to fed-
ciallv hn.mted programs iliat ha\e been 
carefully developed in response to a 
Slated national policy of replac ing f ully 
( ) i i e quad (or quadrillion Btu) of 
(primarily fossil-fueled) energy annualh 
in the U.S. by the year 2000. 

The two basic collection and array 
modes are: 1 flai-plaie .solar arrays hav
ing a power capacity of 70-130 watts per 
s ( | meter (6.5-12 watts ])er s(| f t ) , and 2 
(oncentrator-enhanced solar arrays with 
j)()ssible capacities of 150 watts per s(] 

TYPICAL LAPPED SOLAR ROOF MODULE (5 IN COLUMN") The drawings below demonstrate how solar 
radiation is translated into electrical energy 
on site for the John Long "Fiesta" model 
home. The tiles are one of three such integral 
systems being researched. 
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meter (14 watts per sq f t ) . Each i \pc 
hnds application at the following le\els 
o f use: 

1 Remote Standalone: primarily in
ternational and remote U.S. use. 

2 Dispersed/On-site: individual build
ings, primarily residential and in L'.S.. 
more than likely connected to the gr id. 

3 Intermediate Load Stations: sub
station-sized power systems for shop
ping centers, mixed-use complexes, and 
j)ossil)lv light industrN. 

4 Central Station Power: similar, for 
example, to well-known .solar thermal 
counterpart, the high temperature-
creating "Solar One" generating plant 
now under development in the desert 
near Barsiow, Ca. 

The most lecenl activity has been 
specifically directed at the development 
of two types of modules: intermediate 
and residential loads. The project is part 
ol I he on-going "Low-Cost Solar At ra\ 
Piogram" at the Jet Projjulsion Labora-
tor\ (a NASA facility run by the Cali
fornia Institute ol Technology). 

There are three residential module 
manufacturers' approaches. The first 
two. the .ARCO Solar "Batten and 
Seam" Photovoltaic Roof and the Gen
eral Electric "Solar Shingle" are known 
as "di-rect mounts." That is, they are 
mounted directly onto lool sheathing 
materials. They are the roohng mate
rial. Each must depend upon the quality 
of the underlying substrate of the roof 
itself, having little structural rigidity o f 
I lu l l own. I n this way, they are much 
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the same as the traditional roof systems 
they emulate. The th i rd system, by Sol-
arex, is an "integral" mounting. That is, 
the modules replace the roohng and 
substrate and provide a watertight seal, 
usually to intervening structural roof 
elements such as rafters or joists. 

Two other types o f mountings are 
also common. The best known is that 
closest to its solar thermal predecessors, 
the rack mount. In this case, indixidual 
modules usually have a structurally sta
ble surround. They are laid up on racks 
to fo rm subarrays. As such they are o f 
course most applicable to flat roofs, and 



most of the intermediate load center 
modules are so conhgured. Similar 
modules may also be used for the fourth 
generic mounting type, the "stand-of f . " 
These are module panels that are sup
ported slightly above hnished roofing 
material (e.g., on "sleepers") and are 
usually parallel to the roof plane upon 
which they are mounted. Most panels 
tend to be rectangular in shape, ranging 
in size f r o m 12 to 24 in . wide and f r o m 
24 to 72 in . long. 

"Residential experiment stations" 
have been established in the Northeast, 
Southwe.st. and shortly will be in the 
Southeast. The direction of the centers is 
by MIT-Linco ln Laboratories, for DOE. 
Each station has been or will be running 
competitive solicitations for "Solar 
Photovoltaic Residential Piojects." 

Residential projects 
In the earliest residential PV studies, 
combined photovoltaic thermal collec
tors were assumed. Photovoltaic arrays 
run most effectively within narrow 
temperature bands. Waste heal rejected 
by them would be taken o f f their collec
tor backplates and used to partially heat 
the house and its hot water. 
Westinghouse: One 1975 study. "Con
ceptual Design and Systems Analysis of 
Photovoltaic Power Systems," by Wes
tinghouse with Burt Hi l l .\ssociates for 
ERDA, assumed combined PV thermal 
roof-integrated collectors with backup 
f rom electric and thermal energy 
supplied by local utilities, but no .sell-
back to them. A typical design for Santa 
Maria is shown here. Favorable cost/ 
beneht ratios were shown to be achieved 
in most areas of the country by 1990. 
General Electric: General Electric con
ducted a parallel study in which two 
basic house conhguraiions were as
sumed: a two-story northern house and 
a more spread out one-story southern 
house. This study concluded that all-
electric, PV-only collectors, without 
storage (e.g., grid-connected), promised 
as good economic viability as any other 
solar options and combinations studied, 
or better, in all regions of the country. 
This required, however, that utilities ac
cept excess PV output at sell-back rates 
in the range of 40 to 50 percent of the 
electricity buy rate. Gordon Tul ly o f 
MASSDESiGN executed a "conceptual de
sign for residential photovoltaic systems 
in four regions" working for GE Space 
Division. 
A R C O Solar: In parallel with those 
programs yet somewhat outside (al
though still under the supervision of 
M i l -Linc(iln Labs), two grid-connected 
installations have recently been com
pleted. The first, and the first installa
tion of the ARCO Solar batten-and-
seam solar photovoltaic roof, is on the 
John Long "Fiesta" model home in 
Phoenix, Az. This installation was made 
on an existing house. 

Aenal view of the John Long model home. 

PV-powered residence for the Boston area by 
Cambridge architects M A S S D E S I G N . 

PV-powered residence J or the Santa Maria 
area proposed by Burt Hill Kosar R ittclfim n 
Associates of Butler, Pa. 

The rendering above represents a house in 
Carlisle, Ma, which is PV powered and now 
nearly complete. It is designed by Solar De
sign Associates of Lincoln, Ma. 

The Long house, while not lived in 
f ull-time, has a continuous stream of vis
itors since it is one of a collection of 
houses which serve as the single model 
home complex for the many concurrent 
developint iiis in the Valley of the Sun 
by John Long, .Arizona's largest home-
builder. Thus, the system serves much 
of both the diversified load due to light
ing and power and the dominant load in 
that area of the country ( fu l l central air 

conditioning) on a 24-hour per day 
basis. 
MIT: .\nother house o f equal sig-
iiiiicanct' is (he "Carlisle House" in Car
lisle, Ma. Designed by Steve Strong of 
Solar Design Ass(x:iaies, Lincoln, Ma, 
for MIT-Lincoln Labs. This house is de
signed to be lived in and will be specula-
uvely sold on the open market. It incor
porates an integral 7.5 kW peak solar 
array, double-wall construction, triple 
glazing, high-mass internal elements, 
and other integrated passive and 
energy-conserving design techniques. 
Its integral array also includes glazed 
panels for solar access to south-facing 
sunspaces below. Solar Design's inte
grated roof system collector array is de
signed for south-facing surfaces only, 
with those to the north, east, and west 
being of any other conventional roohng 
material. The house incorporates a 
solar-thermal domestic hot water system 
and a dual-compres.sor, high efficiency 
a i r - loai r heat pump. Just as the John 
Long house provided instant informa
tion on the hrst direct-applied solar PV 
array to go into service, the Carlisle 
House should provide equally useful 
experience with the hrst roof-integral 
solar PV array. 
A viable alternative: With the advent of 
building primarily residential applica
tions, the limited amount of south-
facing roof plane available in turn pre
sents very real issues of size-limited 
capabilitv. Issues of cell packing density 
and concentration or other forms of en
hancement came into play, in order to 
maximize array output. Ever more e f f l -
cieiu houses would also seem to be in 
order, to drive down the load placed 
upon that array. Even assuming that 100 
percent buyback ratios f r o m the local 
utility mean a maximum amount of roof 
coverage is in order, the larger the ex
cess being fed back into the grid, the 
(juicker the payback. 

T o the extent that single-family de
velopment remains possible in this 
c()iinlr\ . photovoltaics in combin.uion 
with solar thermal and alternative water 
supply and solid/liquid waste disposal 
systems begin to make the long sought-
after but largely chimeric "autonomous 
house" a real entity. Stand-alone hous
ing can have a most significant impact in 
remote areas o f the world's developing 
nations as an alternative to the phe
nomenal investment required to create, 
or even extend, a comprehensive utility 
gr id . It has equally exciting potential for 
emergency housing in the world's disas
ter belt, especially i f combined with 
self-help participation to ensure that in
digenous forms rather than prefabri
cated trailer modules will result. Finally, 
stand-alone housing of the type de
scribed just might become viable here in 
the U.S., even within the gr id. • 
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Technics: New energy frontiers 

Thermal envelope 
Julie Flicker 

While initially mired in controversy, 
the thermal envelope concept of build
ing has emerged as a viable, economic, 
and comfortable solution to energy 
conservation. 

In recent decades, designers have been 
developing a thermal envelope system 
with superior capabilities. The earliest 
completely integrated thermal envelope 
system seems to be that invented bv 
Frazer W. Gay o f Metuchen, NJ. The 
patent he received in 1951 (number 
2,559,869) describes a building "so con
structed that its habitable interior is sur
rounded by spaced inner and outer in
sulating walls which define an envelope 
space through which air may be circu
lated, said envelope space including 
portions contiguous to the earth so that 
heat may be transmitted to and stored in 
adjacent earth for return to the circulat
ing air in extremely cold weather." The 
earth's steady mean temperature below 
the frost line of 50 F is supplemented by 
extensive glazing on the south exterior 
wall through w hich "solar energy may . . . 
be transferred to the air circulating in 
said envelope, and thus transferred to 
the earth for storage therein." Gay's sys
tem incorporates fans for circtilating the 
envelope air and an overhang to reduce 
summer insolation. 

Gay's concept appears to have re
ceived little attention dur ing the pre-
oil-embargo years, unti l it was rein
vented around 1974. At that time, 
Malcolm Lillywhite of Solstice Designs, 
Inc., in Evergreen, Co, and Lee Porter 
Butler o f Ekose'a in San Francisco, Ca, 
developed thermal envelope systems in
dependently that had solar greenhouses 
as the south plenums and that relied on 
natural gravity convection fo r air circu
lation. By 1976, Lillywhite had com
pleted a thermal envelope house in Fal
con Park, Co (to which he later added a 
fan for supplementary envelope air 
movement), and Butler had built one in 
Jackson, T n . The envelope house that 
sparked the greatest explosion of inter
est as the subject of inordinate publicit\ 
and imitation, and often mistakenly 
considered the first one built, was the 
T o m Smith House, completed in 1977 
in Lake Tahc^e, Ca. 
Performance, true or false: In the past 
few years, several hundred envelope 
buildings have been designed or con
structed. Excessive criticism and praise 

ha\ e characterized the controversial s\ s-
lem's reception by designers, builders, 
researchers, and the media. 

The early envelope houses were to a 
great extent empirically built, and 
monitoring has shown e\idence that 
their performances d i f fe r Ironi what 
I heir designers had anticipated. Natural 
convective movement of envelope air, 
upon which many of the buildings have 
relied for space heating and cooling, has 
been found to be disappointingly small. 
During heating seasons, research dem
onstrates oNcrheating often occurs in 
the attic and in the top o f the solarium, 
and minimal heat moves into storage 
beneath the house. 

During cooling seasons, hot air was 
expected to rise in the solarium and in 
the north plenum, and be allowed to es
cape through an opened vent at the top 
of the building. The vent created a 
siphoning or chimney effect that would 
suck air in f rom an exterior air intake 
and through the crawl space, where it 
would be cooled by the earth and an\ 
thermal mass present. The exterior air 
intake has been placed often at a dis
tance f rom the building in order lo pro
vide additional cooling to the air as it 
Hows through earth tubes into the craw I 
space, before the air is drawn up 
through the north and south plenums. 

When the performance ol the earth 
cooling tube installation of the Ekose'a-
designed Stokes House in Canton, Ga, 
was monitored under the sponsorship 
ol the Southern Solar Energy Center, 
the report concluded that "the 
greenhouse is incapable of inducing 
adequate flow, or in some cases any flow. 
through the cooling tubes." Despite 
their preference for a completely 
natural system, the Stokeses have been 
obliged to accelerate air movement with 
a fan because "temperatures in the 
upper greenhouse have risen above 100 
F when the fan is not used." 

Designers had also hoped to have re
versal o f envelope air flow at night, as 
air cooling in the solarium sank and heat 
acquired dur ing the day rose f rom the 
c rawl space into the north plenum. This 
nighttime flow reversal, however, has 
mostly failed to take place. Whether or 
not the failure can be corrected—which 
appears unlikely—a preferable solution 
seems to be to seal the south glazing w ith 
insulating shades and to allow the air to 
stratify, rather than to throw Btu's out 
the windows o f the solarium just f or the 
sake of natural nighttime convection. 

Purists still hope to create effective 
natural convective loops through more 
careful attention to such details as the 
amount and placement of south glazing. 
Don Booth of Community Builders in 
Canterbury, N H , remains optimistic 
that decreased glazing in the upper part 
of the south plenum and emphasis on 
the lower glazing will enhance gravity 
c()n\ecii\e How because, says Booth, 

 

    

    
   

  

SECTION: STANMIL P R O J E C T , MANSONVILLE, Q U E B E C 
ARCHITECT: JERRY COVIENSKY WITH NICK NICHOLSON 

 

SECTION: BURNS HOUSE, BOSCAWEN. NH 
DESIGNER AND BUILDER: DON BOOTH 

DRAIN DOWN SOLAR C O L L E C T O R S 

SWAMP C O O L E R 

SECTION G R E E N H O U S E APARTMENTS. GRAND JUNCTION, CO. 
ARCHITECT: MALCOLM LILLYWHITE 

   

C O N C R E T E B L O C K STACKED 
WITH C O R E S ALIGNED -

SEC-^ION: E C O L O G Y S H E L T E R , SIMSBURY, CT, 
ARCHITECT: RICHARD A. SHORE 

The built examples of the th ermal cnvrlopc 
concept shown here show both an interna
tional acceptance and varied use of the idea. 
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Stanmil Project. 

  

Greenhouse Apartments 

"solar heat applied low in a greenhouse 
or sunspace will give more lif t to air than 
will the same heat applied high." 

Hank Huber. whose own thermal en
velope house in New Ipswich, N H , was 
the first built in New England, says he 
has equipped his house lor forced en
velope air circulation this year. He rea
sons, "My approach is that there is a 
problem to be solved, and to me a sim
ple fan and therinostat is appropriate 
for a home." The cheapness and ef fec
tiveness of fans and blowers have 
earned them almost universal approval. 
Answers to questions: A great deal of 
responsible research intended to answer 
the questions that still remain about 
the thermal envelope system is currenih 
underway at such institutions as Brook-
ha \en National LitboratorN in I pton, 
NY, Solar Energy Research Institute 
in Golden, Co, and Southern Solar 
Energy Center i n Atlanta, Ga. Various 
universities and individuals are also 
experimenting with the system and 
monitoring existing envelope struc
tures. For example, an envelope build
ing in Simsbury, Ct, designed bv 
Richard Shope and Allan Shope is func
tioning not only as Shope Architects' of
fice annex, but also as a testing labora
tory equipped to measure air-flow rates, 
relative humidity, and temperai i i i e s 
throughout the structure. The building 
is designed to accommodate investiga
tion o f such variables as types and 
placements of thermal storage materials 
and the relative efficiency o f natural 
convection, vs. fan-forced air move
ment, vs. the two operating ensemble. 

Innovative techniques for improvmi; 
envelope designs are constantly being 
sought. The Stanmil Project in Manson-
ville. Quebec, designed by Nick Nichol
son and Jerry Coviensky, utilizes large, 
built-up trusses as the main suppordng 
structure and as a design element 
throughout the house. Among other 
functions. Nicholson explains, this 
makes it possible fo r a house with exten
sive glazing on the south side but little 
north-facing glass to enjoy the benefits 
o f windows in all the living areas, "as 
spaces are allowed to flow f rom one an
other, being delineated only by struc
tural supports." 
Advantages and disadvantages: One 
suspected disadvantage of the thermal 
envelope system is the construction cost 
for bui lding a "house within a house." 
However, this expression misrepresents 
the system; the north and south walls 
are the only essential additions, since the 
attic and crawl space constitute the re
mainder o f the envelope. Many de
signers def ray the surplus cost by incor
porating closets, stairwells, entries, etc. 
into the north and south plenums. 

Ecology Shelter. 

Certain advantages of the thermal en
velope system are unquantifiable. En
velope structures o f fe r greater comfort 
than conventional buildings because o f 
the reduction of drafts and cold sur
faces. The natin"al humiditv levels 
found in envelope buildings provide a 
moie liealihlul environment than the 
dried air created by conventional heat
ing systems. Hank Huber explains: "Ac
cess to ground moisture in combination 
with active plant growth helps maintain 
relative humidity at adequate levels year 
round. In our house we have typically 
40-50 percent relative humidity 
through the winter." T h e envelope sys
tem also allows for greater amounts of 
glazing than most energy-efficient de
signs. 

The thermal envelope system has al
ready proven it.self to be cost-ef fective in 
supplying over 80 percent o f the build-
ings heating and cooling needs. Some 
o f its proponents anticipate that future 
refinements will bring not only 100 per
cent ef ficiency, but even the production 
o f surplus energy . Modifications to the 
system are enhancing its applicability as 
well. With the greater air-flow velocities 
made possible by utilization ol fans, the 
wide south plenum has become dispen
sable, and the solarium can be elimi
nated if it is not desired. Multistory en
velope buildings for commercial use are 
becoming increasingly practical, and 
some are already in the plamiing stages. 

The elegance of the thermal envelope 
concept stems f r o m its simplicity. The 
system requires no technologic alh 
sophisticateci devices that baf fie builders 
and break down. It involvi-s conven
tional building materials and tech
niques, and the design is forgiving. The 
building is naturally superinsulated. 
Solar inventor and engineer Norman B. 
Saunders has helped to instrument 
many of the monitored houses. He ex
plains, "The double envelope house 
works after a fashion almost no matter 
what you do with the principle." 

The temperatures found in the lech-
nologv employed in envelope structures 
are more consistent and moderate than 
those inherent in most conventional sys
tems. So long as envelope air flows 
(which fans insure), there should be no 
drastic daytime highs or nighttime lows. 
Solar heat is transferred to and f rom a 
large area of geothermal mass. As ther
mal storage systems improve and male-
rials with greater heat capacities are (U -
veloped, the time lag will grow. Solar 
energy may eventually h)ecome siorable 
not only for a period of a lew davs. but 
even f r o m summer to winter. Fhe prin
ciple will then grow more and more rel
evant to buildings of all types and 
sizes. Thermal envelope systems with 
maxinuim efficiencv. a( (c i)i.il)iliiv. and 
applicability are ev()lvin<' i.ii)idlv. and 
they appear to be bound to play a 
significant role in our energy future. • 
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THE 7TH INTERNATIONAL MISAWA HOMES 
PREFABRICATED HOUSING DESIGN 
COMPETITION '82 
" H O U S E F O R L O N G E R L I F E " 

Sponsored by: Misawa Homes Institute of Research & Development 
With the cooperation of The Building Centre of Japan 

"To live sound and long!' has not only been a hope that people 
have sought unceasingly, but it is also a common goal in our 
everyday life styles and behavior. How should we grasp this idea 
and realize this goal toward which our ancestors have also 
devoted themselves since many years ago? 
Ways and means of improving health and realizing a longer life 
have been vigorously developed through the scientific innova
tions of medical and engineering technologies, as well as through 
increased social awareness concerning mental health and 
activities related to leisure time and household work. All genera
tions have benefited by such advancement, however, the environ
ments in and around our residential space and not sufficiently 
reflecting the results of technological development. There still 
remains a lot of room concerning our daily life for further 
improvement and the development of technical devices. 
In search of housing and living patterns necessary to realize 
"a sound and longer life!' suggestions related to (1) household 
components, equipment, tools, machinery, furniture, and other 
elements to be included in the housing environment for the 
purpose of improving the value of the living space or house; 
(2) how these elements are combined and used in the dwelling 
space in order to obtain the utmost results; and (3) how the 
above housing plans (or parts thereof) and housing environ
ments may be devised in order to improve the capacities and 
functions of the houses, are now being solicited worldwide 
according to the following requirements. 

I. R E Q U I R E M E N T S 
Settings for suggested plans may concern indoors or outdoors 
or both, while resident(s) may be an individual or a group 
(including families). However, the purpose, method, and antici
pated effects from the use of any settings and residents must 
be clarified within the suggested plan. The applicant must explain 
and clarify his/her suggested settings and elements. In addition, 
the applicant is required to clarify the interactive relationship 
between man and his dwelling space by creating narratives or 
diagrammatical descriptions which will explain how these 
settings and elements influence human life, behavior, and health. 

S U B J E C T 
1) Means and household components, equipment, tools, ma

chinery, furniture, or other elements (called elements herein
after). Furthermore, "household components" mentioned 
here include the living space as well as those housing parts 
which are sold (as finished products) to be utilized for 
improving children's development, health conditions, or 
physical constitution and capacity, and the living space or 
a housing structure equipped with such elements. 

2) Means and elements to be utilized for a couple's mental 
and/or physical invigoration, maintenance and/or improve
ment of health conditions and physical constitution/capa
city, and living space or a housing structure equipped with 
such elements. 

3) Means and elements to be used for the prevention of adult 
diseases and creation of healthy and desirable environments 
for the middle- and old-aged, and living space or a housing 
structure equipped with such elements. 

4) Combination of two or more of the above items (1 through 3), 
assuming a model family will use them, and clarifying 
related age brackets and life patterns. 

5) Connection with the living environments designed for further 
improvements of the above items. 

All of these materials should be on three sheets of JIS A2 
(595mm x 420mm) or JIS A1 (840mm x 595mm) paper on 
one side. 

II. SUBMITTED T O : 
Misawa Homes Institute of Research & Development, "Design 
Competition for Prefabricated Houses "82", 2-4-5,Takaido Higashi. 
Suginami-ku. Tokyo 168 Tel.: (03) 332-5111 

III. ENTRY DEADLINE 
January 10. 1982. 

IV. ANNOUNCEMENT 
February 1982. 

AWARDS 
First Prize 
Second Prize 
Third Prize 
Honorable Mentions 
Best Idea Award 

¥1.5 million 1 person 
¥700 thousand 2 persons 
¥300 thousand 2 persons 
¥150 thousand 4 persons 

A total of ¥400 thousand will be divided 
among a number of persons according to 
the results. 

J U R Y O F COMPETIT ION 
Chief Judge: 

Kiyoshi Seike (Professor of Tokyo National University 
of Fine Arts and Music, The Japanese 
Representative of Japan Center for 
Environmental Planning) 

Judges: (in alphabetical order) 
(Professor of Sophia University. Interna
tional Commentator, M.A. Oxford) 
(Professor of Kobe University. Guest 
Professor at University of London) 
(Professor of University of Tokyo) 
(Director of the Building Centre of Japan. 
Professional Member of International 
Conference of Building Officials) 
(Director of Misawa Homes Institute of 
Research and Development. Member of 
The Professors World Peace Academy) 
(Professor of Nihon University and the 
University of Hawaii) 
(Professor of Osaka Medical College. 
Executive Director of Japan WHO As
sociation) 

In cooperation with the Building Centre of Japan. 

The detailed announcement of competition will be sent to appli
cants upon request provided you send us a printed or type
written piece of paper or seal with your name and address on it 
to paste on the return envelope. 

Gregory Clark 

Kazuo Hayakawa 

Akira Koizumi 
Yoshiyuki Mizukoshi 

Eizaburo Nishibori 

Tsunemasa Terazaki 

Sumio Yoshida 

Notice: 
As the biggest prefabricated housing manufacturer in Japan. 

MISAV\/A HOMES seeks building matenal. housing equipment and con
struction know-how. Please send us your catalogues/pnce-lists (3 copies). 

Mr. N. Kamei. General Manager. International Development Division 
MISAWA HOMES CO.. LTD. 
Takaldo-Higashi 2-4-5, Suginami-ku, Tokyo 168, Japan 
Telex: 232-2289 Cable: MISAWAHOMES TOKYO 
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It's the law Solar access rights 

Norman Coplan 

As the use of sunlight as a 
source of energy grows, 
ways must be found to pre
vent denial of solar access by 
one property owner to an
other. 

The development of .solar energy as an alter
native source of energy may be dependent in 
part upon the resolution of legal problems 
which relate to solar access. Common law 
legal doctrine as applied in the United Stales 
relating to implied easetnents of light and air, 
while generally guaranteeing the right to 
solar access in connection with light that e n 
ters onto one's property vertically, provides 
little protection for solar access in connection 
with light that enters through another's 
proix-rtv. 11 solar access can h e e l \ he denied 
l o one propei i \ owner through the inaniiei 
in which another owner utilizes his i)r()periN. 
ihe inipecliinc-nt to ihe de\c-|()])niein of solar 
energy as a n alternative source of crierg\ is 
apparent. 

In an article entitled "Right to Lighi" 
(Da\id Motion) appearing in the . \ p r i l 1979 
issue oiProgressive Arrh/tcrture, questions were 
raised whether buildings could be designed 
so that each property owner "respects the ac-
cessihililN ol others lo solar light" and 
whether f u t u i T design could insure that ""no 
propert\ owner be \ ict i in or \ ic t ini i /er" in 
this respect. The authoi i)oiiiie(l oui that 
great benefit can be derixed f r o m a n undc-r-
sianding of the princij^les ol locaiion and 
f o i n i , which are the keys to solar design 
methoclologN. Although lhe orieiil . i l ion ot lu-
ture design to assure solar access will be a 
significant contribution to development of" 
the use of solar energy as an alternaiixe 
soince, the problem will nexertheless lemain 
o f how solar access may be promoted or 
guaranteed, under our prevailing legal 
iranic-woi k. in coiniection with existing struc 
tures as well as in respect to future de\elop-
ment. 

There are three general legal areas whicli 
might be utilized to protec t solai ac c e ss. They 
are: I prixate easements whic h max run with 
the land or which can be created th iough pri
vate agreement: 2 public nuisance laws: and 3 
zoning laws. Each approach to the legal prob
lem relating to solar access has its advantages 
and inadequacies. 

A solar easement is negative in character in 
that it would prohibit certain use of the 
property of others so as to deny sun or light 
to the properly owner holding the easement. 
Such an easement can be established by the 
owner of a large tract of land who thereafter 
sells or subdix ides the same as such easement 
runs xvith the land. Although in general the 
common laxv does not recognize implied 
easements, courts in the United States xvill 
uphold express easements of light and air 
created by an express grant or reservation. 

Several states haxe enacted statutes xvhich 
relate to solar easements. These statutes au
thorize the creation of such an easement, 
provide for the recording of the same, and .set 
for th indicia as to what must be contained in 
such an easement. Some of the statutes ex
pressly require that a solar easement restrict 
the use of structures and objects that xvould 
impair or obstruct the passage of sunlight 
through the easement. 

Easements as an answer to the legal prob
lem of solar access are not by far the complete 

solution to the problem. Most states do not as 
yei have solar easement statutes; in some of 
the states which haxe adopted solar easement 
laws, such statutes have provided either loo 
much or too little in respect to the contents to 
be contained in solar easements; an easement 
may not be adequately draxvn so as to insine 
solar access or protection against shadoxv; and 
most significantly of all, ptopertx which does 
not carry an express easement of light or sun 
cannot avail itself O f this approach. 

.Ancjther possibility to aid in the resolution 
ol ihe pn)hlem of solar access is utilization ol 
public nuisance laws to prevent one properix 
owner f r o m blcKking sunlight to another. 
l ^ \ l ^ I i I l ^ | ^ n l ) l i c u i i i s a n c f l a w s i l i .u h a \ c i K - f i i 

ado|)ted under the "police poxvers" o f the 
state are directed at xarious public evils with
out any particular consideration of the prob
lem of solar access. It is certainly questionable 
xvhether the concept of "public nuisance" can 
be adopted to prevent the casting of shadow s 
caused by a structure that is erected in com-
l)liance with a building i)ernnl. On the oilier 
hand, it is pos.sible that courts coidd construe 
certain acts o f one pro|)erty oxvner, xvhich in
tentionally ot otherxvise prevented .solar ac
cess to another, as constituting a public nui
sance. 

Some states haxe adopted a specific statute 
under the public nuisance doctrine directed 
to solar access. For example, California has 
adopted a laxv making it a public nuisance lot 
a pioperlv ownc-i lo alloxv a tree or shrub to 
be placed, after the installation of a solar col
lector on adjacent property, in such a manner 
as to cast a shadoxv ihai xvould substantially 
interfere xviih the collector absorption area. 
This statute, however, may be inadequate in 
that it does not permit the adjacent property 
owner to br ing a private suit to protect his 
system f rom shadows. 

The most popular method suggested of as
suring solar access is through zoning regula
tion. Zoning provides a flexible approach to 
planning and is of general application, as dis
tinguished f rom easements, which are more 
costly, relate to indixidual parcels, and are 
consentual in nature. In developing appro
priate zoning, the effect of proposed con
struction on solar access can be considered in 
the context ol local use and clensitx require
ments as xvell as local topography and climate. 
Zoning is iraditionalh concerned xvith height 
and setback requirements, and it is in ihis 
context that the problems of solar access must 
be considered. The zoning process, because 
of its broad application and less costly conse
quence, contains significant advantages over 
other approaches to legally protect solar ac
cess. On the other hand, however, zoning 
cannot provide a solution in respect to those 
situations xvhere a property ox\ner, through 
pre-existing use, has acquired a xested inter- | 
est, in essence, to block solar access to other "E 
property. • 
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Deep-set Pella Clad Windows 
and thick masonry walls 
reflect more than 
the regional architecture 
of the Southwest. 

They also reflect a lot of heal. 
And here in Pueblo, Colorado, keeping cool is much 
more of a problem than keeping warm That's why the 
architects chose the ages-old adobe form of construc
tion for the School District 60 Administration Building 
The 42.000 square foot, three-level building has load 
bearing walls of vertically reinforced oversize brick with 
insulated interior surfaces The deep-set Pella Clad 
Windows with Solarcool® Bronze glazing admit an 
abundance of daylight, while shielding the interior from 
direct sunlight and glare. 

Operable Pella Clad Windows relieve the occupants of 
the "sealed box" feeling and are integral to the efficient 
operation of the building's absorption air conditioning 
system as well And the Pella Clad System keeps the 
exterior as maintenance free as possible while still pro
viding the warmth and beauty of real wood in the inside 

The Pella Clad System. Completely covering the ex
terior surface of doors and windows is a sturdy alumi
num jacket that's finished with high-temperature baked 

enamel. This tough coat, in either White 
or Dark Brown, resists color degenera
tion, chipping, flaking, peeling, crack

ing, and a host of other plagues The 
corners are carefully lap-jointed for 

effective weather protection and 
give a neat, mitered appear

ance. Underneath, the solid 
wood const ruct ion has 
been vacuum treated with a 
water and insect repellent 
preservative — after form
ing and before the units are 
assembled Perhaps the 

best part of the Pella Clad System is that custom sized 
and shaped fixed windows are available with the same 
low-maintenance Cladding to match doors and oper
able windows 

Air space. It's one of nature's best in
sulators. And Pella offers more. The 
Pella Double Glass Insulation System 
features a full '̂ /le" of insulating air 
space between the fixed outer 
pane and the removable inner 
glass panel Or specify Pella's 
Triple Glass Insulation Sys
tem with a total of %" of air 
space between the fixed 
outer pane and the remov
able inner double insulat
ing glass panel For Sliding 
Glass Doors and large 
Fixed Windows consider 
optional Pella Triple Insulating Glass with two /̂le" air 
spaces between three panes of glass Standard glaz
ing IS double glass with V2" of air space Where protec
tion from heat gam and glare is the issue, specify 
reflective environmental glass. 

Easy washing. A distinct advantage. Pella Case
ment and Awning windows feature a unique patented 
hinging system that allows the sash to op>en towards 
the center of the frame. There's more than ample room 
to reach both sides of the window without leaving the 
building or using ladders. Pella Double Hung windows 
have a special spring-loaded vinyl iamb that allows 
each sash to rotate 360° Every corner can be easily 
reached for cleaning. And because the sash pivots at 
the center, the weight is counterbalanced for safe 
handling. 

More Pella options to consider. Uke the 
Pella Slimshade*. Attractive narrow slat 
metal blinds set between panes of 
glass mean dust and damage are al
most unheard of. Adjustment of 
these Oyster White or Dark Bronze 
blinds is easy with just a twist of 
the dial set inconspicuously in 
the lower corner of the sash. 
And they offer considerable 
heat retaining benefits as 
well as shading. Available 
on Pella Casement and 
Double Hung windows, 
the Pella Contemporary 
French Sliding Glass Door, and the new Pella Sunroom. 
For more detailed information, use this coupon to send 
for your free copy of our 32-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 "Win
dows" for the phone number of your Pella Distributor 

Name 
Firm 
Address 
City 
State zie_ 
Telephone 

Mail to: Pella Windows & Doors. Dept.T35Dl, 10O Mam St, 
Pella, Iowa 50219 Also available throughout Canada This 
coupon answered within 24 hours, ©Rolscreen Co 1981 

Pella. The significant difference in windows. 
Architect: Hurtig, Gardner & Froelich, Architects, Pueblo, Colorado 
General Contractor: Houston Construction Co., Pueblo, Colorado 
Owner: School District 60, Pueblo, Colorado 

Circle No. 401 on Reader Service Card 

193 



Exposed steel wall system 
provides economy and eneigy 
efficiency in new Chicago schools. 



The new357,000sq.ft. 
Olive-Harvey College in south
east Chicago was designed 
to provide 8,500 full-time 
students with programs cover
ing the arts, sciences and tech
nical areas of learning. 

The building's 30-foot by 
30-foot bay steel framed 
structural system provides 
good quality spaces for 
students and faculty functions. 

The building s enclosure of 
insulated painted ^4 in. thick 
carbon steel plate with 1 
thick insulated glass on a 5-
foot module, was designed 
in 10-foot wide full height 
46-foot 6-inch sections for 
rapid erection and early 
close-in of the building. 

This enclosure is not only 
an effective barrier to the 
high noise levels caused by 
the heavy auto and truck 
traffic from the adjoining 
streets and expressway but 
also complies with energy 

Owner: Public Building Commission of Chicago. Chicago. Illinois 

Operator: Board of Community College District No. 508. Chicago. Illinois 

Architect/Engineer: Dubin. Dubin. Black & Moutoussamy. C.F Murphy 
Associates-A Joint Venture-Chicago. Illinois 

Construction Manager: DDBM Inc.. Chicago. Illinois 

Curtain Wall Fabricator/Erector: 
Chicago Ornamental Iron Co.. Melrose Park. Illinois 

Structural Steel Fabricator/Erector: 
Wendnagel and Company Inc.. Chicago. Illinois 

i r i i : ! n i ! i i i i l ! l ! ' 1 ! ! ! ! ! ! l l l l ! l ! ! H i 
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conservation design require
ments. Of the 59,150 square 
feet of exterior wall surfaces 
only 35% is glass. 

The new Olive-Harvey 
College is a successful example 
of the design flexibility and 
practical economy of using 
structural steel on the inside 
and a painted, easily main
tained, exposed light-weight 
steel skin on the outside. The 
Richard J. Daley College build
ing in southwest Chicago 
duplicates this structure and 
exposed steel wall system. 

To find out more about 
these buildings, and for infor
mation regarding the many 
applications for structural 
steel, contact a USS Construc
tion Representative through 
your nearest U.S. Steel Sales 
Office. Or write for a copy of 
the USS Exposed Steel Design 
Data Sheet C.5/5a to United 
States Steel, RO. Box 86, 
(CI 496), Pittsburgh, PA 15230 

^gS) United States Steel 



Don't let drafty doors 
waste energy dollars 

The InrycoT 
Telescoping Door 
reduces air 
leakage for long 
range savings! 

Air infiltration through vehicle 
door perimeters wastes energy— 
can add hundreds of dollars per 
door per year to a building's 
operating costs. 
The Inryco Telescoping Door 
reduces such waste dramatically. 
Tested at 1.56psf air pressure 
(25mph wind) it achieved am in
filtration rate of only 0.93cfm per 
foot of perimeter. Calculated rates 
for most other doors are at least 
three to six times higher. That 
translates into substantial life 
cycle savings. 

AO-36-2 

Check the Inryco Telescoping Door 
before you specify. In addition to 
energy conservation, its unique 
design provides high cycle usage, 
offers long term maintenance 
savings, reduces down time and 
curtails noise. 
For full details, see our Catalog 36-1 
in Sweet's, section 8.8/ln. or write 
for a copy: Special Products Group 
-Milcor Division: INRYCO. Inc.: 
Dept. D-4069; P.O. Box 393: 
Milwaukee, WI 53201. 
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Inryco 
an Inland Steel company 
General OfTic-es: Melrnse Park. Illinois 
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Total Performance 

Sunglcs® Reflective. 
Less heat. More daylight. Low cost. 

Sunglo^ Refleclive by Ford blocks up The next time you specify reflective 
to 65% of the sun's heat, while letting in gloss, specify the total performance of 
over 40% more natural daylight than Sunglos® Reflective. 
the closest competitor, at a cost For more information coll: 
thofs surprisingly low 1-800-521-6346. 
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ofdayligKt. 
Translucent fabric coated with 
TEFLON" brings the outdoors in 

" Florida Festival" in Orlando. Fla.. has the highest light 
transmission (18%) yet developed for a roofing fabric. The 
permanent structure is a free-form tension canopy made of 
F iberg lasfabr ic coated with DuPont TEFLOM fluorocarbon 
resin. The 60.000 sq. ft. complex is designed to provide rec
reation, entertainment and a bustling marketplace attraction 
for the millions who visit Sea World Park each year. 
P lann ing Indoor A m b i a n c e The architects and planners in 
charge of design and construction made innovative use of 
sweeping arches, wide interior spaces and the high translu-
cency fabric to create a lush environment in which tropical 
plants flourish. 

Visitors to " Florida Festival are treated to a unique 
indoor ambiance. They exp)erience the light of the sun. the 
movement of the clouds, the sound of rainfall. 
S t rong and Durab le The coating of TEFLOM provides out
standing long-term resistance to (JV deterioration, moisture 
and temperature extremes. Thus TEFLOM protects the glass 
fabric, enabling it to retain its inherent strength over time. 
And the non-stick properties of TEFLOPH help the fabric's 
brilliant white appearance stay that way as each rainfall 
washes it clean. 

Economica l and Energy-Ef f ic ient In addition to design flexi 
bility. fabric structures offer today s building planner substan
tial economic advantages. They often require less time to 
construct than conventional buildings. And the lower roof 
loads permit smaller foundations and the use of less struc
tural steel. Operating costs can be reduced, too. through 
lower energy consumption needed for artificial lighting. The 
high solar reflectivity of these fabrics minimizes heat gain, 
reducing air-conditioning requirements. 
Send fo r a Free Brochure A 28-page brochure will tell you 
more about the distinct advantages of architectural fabrics 
coated with TEFLOM. For your copy, write DuPont Company. 
Room 38320-X. Wilmington. DE 19898. 
Registered trademark of Owens-Corning Fiberglas Corporat ion 
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Dilco horizontal doors. 

      

  Automatic Rre Vente 

Ywt assurance 
of value and satisfaction 

for your clients. 

I 
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When you specify Bilco horizontal doors or 
automatic fire vents you're specifying the 
quality 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 41, New Haven, CT 06505 
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A new reason for America to love Otis. 
America has another new reason to fall in love 
with Otis...a mid-nse geared elevator designed to 
deliver top performance and top value in six 
money-saving ways. 

We call it the MRV. The key to its remarkable per
formance is a new motion controller When this 
solid-state A.C. direct-dnve servo unit goes to work, 
it refers to an "ideal" motion profile and matches 
the elevator's acceleration and deceleration to the 
curve. For passengers it means less waiting time 
and a discernably smoother more efficient ride. 

But the control system really starts saving you 
money when it stops working. Because/I rea//ysfops 
working. With no motor-generator set to run con
stantly while the elevator is not in use. the system 

saves energy. And that makes it perfect for 
apartments, hotels and offices of up to 15 floors. 

That's only part of the savings. The new Otis 
mid-rise system shrinks machine room space by 
23% and requires less installation time. It also 
has CABLE-SAVE™ to extend hoisting rope life, and 
it's designed to cost less money for maintenance. 

Best of all is the affordable price your Otis 
representative can offer when you buy the MRV. 

Gall your Otis representative for all the details 
about America's new love affair with Otis. 

UNITED 
TECHNOLOGIES 
OTIS ELEVATOR 
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THE MERCHANDISE MART 
AND THE INTERNATIONAL PAVILION AT EXPOCENTER/CHICAGO 

TUES.-FRI./JUNE 16-19,1981 

neoconis WORLD'S LARGEST SHOWCASE OF NEW PRODUCTS AND IDEAS • OVER 68 ACRES 
OF PERMANENT DISPLAY PLUS THE INTERNATIONAL PAVILION WITH MORE THAN 20 COUN
TRIES REPRESENTED • EVERY ASPECT OF ENVIRONMENTAL PLANNING WILL BE DISCUSSED • EVERY 
LEADING INDUSTRY PROFESSIONAL WILL ATTEND • KEYNOTE S P E A K E R R. BUCKMINSTER 
FULLER AND OUTSTANDING MANAGEMENT SPECIALISTS LIKE DR. WM. OUCHI WILL STIMULATE AND 
INTERACT WITH YOU • NEOCON 13 IS THE ONE WORLD-WIDE FORUM • FOR COMPLETE SCHEDULE OF 
SPEAKERS, EVENTS AND LOWEST HOTEL & TRAVEL RATES, SEND YOUR BUSINESS CARD TODAY TO 
HOTEL BUREAU, SUITE 830, THE MERCHANDISE MART, CHICAGO, ILLINOIS 60654 OR CALL 312/467-1942. 
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. . . For High-Rlse Buildings Using 
Gail Brickplate Panels 
in Steel Stud Framing! 

This new prefab system offers 
"Mercedes-Benz quality at VW prices." 

Basic elements are shown in the 
cutaway drawing. Significant 
advantages are obvious: Tons of 
expensive design deadload and 
structural mass are eliminated since 
panels weigh 80% less than precast 
concrete Significantly less expensive 
than glass or aluminum curtainwalls 
Eliminates costly scaffolding 
Provides a chase for pipes and wiring 

in exterior walls for faster, more 
economical installation Virtually 
maintenance-free—no painting, 
sandblasting, acid-cleaning Work 
proceeds regardless of bad weather 

since panels are assembled in an 
enclosed structure Excellent 
insulation values, energy efficient. 

For the ultimate in architecturally 
beautiful extehor walls . . . on a tight 
budget... the prefab Gail Brickplate 
system warrants your interest. Write or 
call for our new Technical Brochure 
"Prefab Brickplate Panels." 

G a i L 
ARCHITECTURAL CERAMICS 
1481 North Main Street/ Orange, OA 
92667/ (714) 997-9383 
Sales offices/warehouses in Redwood 
City, OA; Norcross, GA; Cedar Grove. 
NJ; Houston. TX. Distributors 
nationwide. 
C i r c l e No . 351 o n R e a d e r S e r v i c e C a r d 

A. Gail Brickplate Tile (Keyback Design) B. ' B leveling coat ot cement piaster with latex 
and chopped fiberglass strands C. 3 4 lb self-furred Diamond Mesh Metal Lath 
(galvanized or painted where rust-resistance is required): secured to studs v»>ith self-
tapping screws (washers optional) D. 15 pound tarred felt stapled to gypsum board E. 
Tongue and groove asphalt impregnated thick gypsum piaster board (Installed 
horizontally, tongue up) F. latex modified portland cement: scored, toothed, troweled 
C. ^ scratch cement plaster H. Gypsum board screwed to steel channels I. 1 '4 inch 
plaster stop, tack screwed to frame 12 on center J . 16 gauge steel channels. 16 to 
24 • on center K. 18 gauge welded 2 x 6 steel channel frame 

CERAMIC TIIE EXIERIOR - PRE FAR ECONOMY 

Frostproof Gail Brickplate is 
permanently locked into panels 
with keyback ridge design 



The Gas Advant̂ e* 
Yon c a n c o u n t o n i t . 

L Economy 
Gas is America's lowest cost energy 
for space conditioning and water 
heating, and it will continue to 

maintain this im
portant advantage 

in the years ahead. 

2L Eff iciency 
Gas Is America's most efficient 
energy system, and new energy-
saving gas equipment makes it 
even more efficient. 

3. Dependabi l i ty 
Gas is America's reliable energy 
Our vast underground supplies and 
potential new sources will mean gas 
for generations to come. 

I l i f U ^ I I A m e r i c a n Gas 
I m A Assoc ia t i on 

Gas: The fu tu re belongs to the ef f ic ient 
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AND GLOOM OF NiOn. 
BEFORE IT COULD GET TO YOUR ROOF. 

GAF'S EXTENSIVE FIELD TESTING GIVES GAFGLAS^ PLY 4 AN EDGE OVER THE COMPETITION. 

Gafglas Ply 4, our newest glass roofing product, is now ready for national distribution. Bu 

had to go through all kinds of abuse first. On our roofs, in the great outdoors. 
We tested its ability to weather the effects of harsh climate changes. How well it resisted 

moisture or other harmful elements that could cause premature failures. And made sure it wa? 
to apply, even under extreme conditions. 

-̂-•inn ritual is the reason Gafglas Ply 4 has actually exceeded asTm specificc 
- i . .^K-from our gloss vent-plys and standard '̂'t being tested both on our' 

jd to go through an km .V.. 
We tested its ability to weather n 

noisture or other harmful elements that could cause î . v... 
aasy to apply, even under extreme conditions. 

This rigid testing ritual is the reason Gafglas Ply 4 has actually exceeded Abnv, 
D2178 and UL requirements. 

In fact, all our glass built-up roofing products-from our gloss vent-plys and standard 

sheets to our ply and cop sheets- never leave our hands without being tested both on our -

and in our lobs. What s more, when you specify GAP Built-Up Roofing products, our highly trained tec experts are at your disposal for technical assistance as well as in-put for job specifications So next time you need a glass plysheet, or any gloss ^ A E A - - - H , ict, put Gafglas to the test. GAF wMr W • H b b u i l t - u p r o o f i n g " °' iilT-UP ROOPING NEEDS ARE UNDER O 



 



Des ign f lex ib i l i ty a n d g o o d 
eng inee r i ng h a v e b e e n ma io r 
ob iec t i ves in t he 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 t h e severa l s y s t e m s are 
i n t e r changeab le to o f f e r the 
des igne r the w i d e s t poss ib le 
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 ic c o m p o n e n t s . E x a m p l e s 
s h o w n here i l lus t ra te the var ie ty 
a c h i e v e d by des igne rs and 
e x e c u t e d t h r o u g h t he abi l i ty of 
m e t a l f ab r i ca to rs . 

B l u m ' s c o m p r e h e n s i v e ca ta logs 
supp ly d a t a a n d m e t h o d s fo r 

R A I L I N G 
S Y S T E M S 
Carlstaclt" C a i l s i a i l " A c i y l k / W o c x i 
C o l o r a i l ConiUHtorai l" O r n a m e n t a l 

eng inee r i ng des ign as 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 the des igner 
can spec i fy B l u m ra i l ings for 
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 sa fe t y r equ i r emen ts . 

Al l c o m p o n e n t s are car 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 rch i tec tu ra l 
m e t a l f ab r i ca to rs in all pa r ts 
o f t he U n i t e d S t a t e s . Refer 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. 

Colo ra i l — O f f i c e Bu i l d i ng 

J U L I U S B L U M & C O . . I N C . . C A R L S T A D T . N E W J E R S E Y 0 7 0 7 2 
N . J . ( 2 0 1 ) 4 3 8 - 4 6 0 0 • N,Y. ( 212 ) 6 9 5 - 2 2 3 6 • T E L E X 1 3 - 3 4 9 1 
Ca l l To l l -F ree 8 0 0 - 5 2 6 - 6 2 9 3 ( e x c e p t N e w Je rsey ) 

T H E M O S T C O M P L E T E S O U R C E FOR 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 of N A A M M . N O M M A . N A A D a n d S S C I 

O F F I C E B U I L D I N G 
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 Kn igh t & Dav is ; 
Fabr : B i r m i n g h a m O r n a m e n t a l I ron W o r k s . 
1 7 T H S T R E E T W A S T E W A T E R T R E A T 
M E N T P L A N T . F t . L a u d e r d a l e , F lo r ida — 
A r c h / E n g r : Ross . S a a r i n e n . B o l t o n & Wi lde r ; 
Fabr : D ix ie M e t a l P r o d u c t s , Inc. 
O N E O N T A S A V I N G S & L O A N 
O n e o n t a , N e w York — 
A r c h : R-G & A s s o c i a t e s ; 
Fabr : T i t c h e n e r I ron W o r k s Inc. 
B R O O K S B R O T H E R S . Da l las . T e x a s -
A r c h : Mayer , Ga r f i e l d . G a w r o n & A s s o c i a t e s ; 
Fab r : Tr in i ty B r a s s & Copper . 
U M B A C H & V O W E L L S B U I L D I N G 
Evansv i l l e , Ind iana — 
A r c h : Jack R. K inke l & S o n ; 
Fabr : T u t t l e A l u m i n u m a n d B r o n z e Inc. 

  

   C a r l s t a d t - U m b a c h &. Vowe l l s Bu i l d i ng 
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W H I C H S O L A R G L A Z I N G 
M A T E R I A L I S B E S T ? 
AFG Glass. 
We'll tell you 
why. 
Why is glass better than plastic or 
film for solar glazing? 

Glass is produced from natural 
materials and is perfect for utilizing 
a natural source of energy. The 
dimensional stability and 
high-temperature operating 
performance of glass is unrivalled. 
Glass is the most durable, 
maintenance-free product for solar 
glazing. It resists abrasion and 
ultra-violet deterioration, and is 
nonflammable. Plastic materials 
are not as durable, are prone to 
solarization, and are likely to 
increase drastically in price due to 
their petrochemical bases. When 
you consider life-cycle costs, glass 
is your best buy. 

If glass is best, isn't it more 
expensive? 

No. Glass has the highest 
cost/benefit ratio of any glazing 
material. It transmits a high amount 
of energy for the longest period of 
time, minimizes heat loss from the 
collector, and offers the best 
protection from the elements. 

AFG President. 
Wayne Basler 

I 
a, 

208 

OK. Why should I buy solar glass 
from AFG? 

Experience. Other companies 
have followed our lead in 
manufacturing solar glazing 
materials, but none of them have 
surpassed AFG's quality and 
knowledge in the field. We were the 
first. We're committed to remaining 
the best. When you buy AFG solar 
glass, you know you're getting a 
high-quality, performance-tested 
product. Our experience is backed 
by research and testing, so that we 
can continue to give you the most 
innovative quality materials for your 
solar needs. 

At AFG, we listen to your requests 
and complaints. If there is a 
demand for a new product or a 
change in an old one, we will do our 
best to give you what you need. For 
example, our old Solatex glass 
performed well, but many of you 
thought that it did not offer enough 
obscurity to present a good 
appearance. Our new Solatex 
pattern is now on the market, 
offering the same benefits and 
collector concealment. 

Can you give me a choice of 
products for different applications? 

We are the only company that 
offers different types of glass 

specifically designed for solar 
applications. We have three solar 
products with different 
cost/efficiency levels—Sunadex, 
Solatex, and Clearlite—and each is 
designed to produce the maximum 
benefit. 

What about capacity—can you keep 
up with my needs? And how long 
will I have to wait? 

We're glad you asked. One of the 
most important criteria in the 
selection of a supplier is his ability 
to meet customer needs in a rapidly 
expanding market. While other 
companies have poured money into 
other fields, we've been preparing 
for a busy future in the solar 
business. As you grow, we'll grow 
to meet your needs. Ask our 
competitor about his capacity and 
plans for expansion, then compare 
it with the figures you get from your 
AFG representative. 

You can get your AFG solar glass 
in four to six weeks. Our capacity 
assures us that we have enough for 
everybody. 

More questions? Circle our reader 
response number on the card in the 
back of this publication, or call AFG 
at800-251-0441. We'll send you 
more information. 

A AFG INDUSTRIES INC. 
PO BOX 929 
KINGSPORT,TN 37662 

C i r c l e N o . 306 o n Reade r Serv ice C . i u l 



I S E S : S o l a r R i s i n g 

I he American Section of the Interna
tional Solar Energy Society (AS/ISES) is 
the successor, on American soil, of an 
organization that began in quicu r limes 
when petroleum energy was plentilul 
and inexpensive. The American Sec-
lion's members now number 6000 and 
include such organizations as industrial 
firms producing solar technology, edu
cational and research institutions, ag
ricultural and governmental agencies, 
and individuals ranging from scientists 
and engineers to interested lay persons. 
All share the conviction that nonrenew
able fuels cannot provide satisfactory 
answers to world-wide energy demand. 
They believe that, ultimately, man must 
look to the original source of power, the 
sun, to bear an increasing share of the 
energy burden, and it is the mission of 
ISES and AS/ISES to advance the de-
Nclopment and the public acceptance of 
solar power. 

The American Section now has 28 le-
gional chapters, which sponsor seminars 
and conferences for both consumers 
and technical professionals and make 
information available to those desiring 
it. The organization is divided into nine 
topical sections, i-eflecting the wide 
range of specialists and potential solar 
energy users now involved in what was 
once a narrow field of interest. Members 
can join sections on agriculture, archi
tecture, biology and chemistry, passive 
systems, windpower, radiation, and 
socioeconomics, among othci s. 

The American Section of the Interna
tional Solar Energy Society (AS/ISES) is 
planning to launch America s solar age 
May 26-30 at Philadelphia's C:i\ic 
Center with a full-scale national conic r-
ence, annual meeting, and product ex
position called "Solar Rising." 

AS/ISES intends for this year's meet
ing to be a significant departmc lioni 
the usual annual meeting. "It s a kic koi l 
for the eighties," as conference chair
man Fred S. Dubin sass. "VNcic at
tempting to show a wide range of pro
fessionals, business people, and others, 
tlnough technical and outreach pro
grams, that solar has arrived. li s cost-
effective today. There's no need to wait 
for some new breakthrough before con
sidering solar." 

The technical sessions and work
shops, the traditional heart of the con
ference, will contain some new features: 
There will be much greater emphasis on 
hard data for making ef ficiency and cost 
comparisons of different kinds of solar 
power systems. Two additional sym

posiums on "Solar in Cities" and "The 
Commercialization of Sohii." which will 
take place during technical session 
hours Friday and Saturday, will deal 
with the critical new directions solar 
must take to become a significant part of 
America's energy future. Technical ses
sions will take place between midmoi n-
ing and 5:30 p.m. Wednesday, May 27, 
through Fridav, Mav 29, and from 8:30 
a.m. to 12:30 p.m. Saturday, May 30. 

Some other features of the confer
ence of special interest to design profes
sionals will be: 

"Hands-on" workshops on the de
sign of internal-load-dominated build
ings, passive solar building calculation 
methods, and passive and hybrid cool
ing systems. 

A three-day "Energ\ Design Char-
rette," in which five teams will develop 
designs for two sites in Downtown 
Philadelphia with special attention to 
the solar heating and cooling pos
sibilities of the sites—as well as the 
thermal energy potential of a nearby 
subway tunnel. 

For those whose personal or profes
sional interests lie in the "hardware," 
Solar Rising has set aside over 50,000 sq 
ft in the Philadelphia Conveiuion 
Center. Wednesday through Friday, at
tendees will be able to view hundreds of 
displays of solar and other energy-
related products and services from all 
over the U.S. and many foreign coun
tries. On Saturday, exhibits will be open 
to the public as well. Those interested 
in exhibiting should contact Elliott 
Boardman or Barbara /eiller. Solar Ris
ing Show Managers, Government Insti-
inics. Inc., P.O. Box 1096, Rockville. 
Md 20850. Telephone: (301) 251-9250. 

"We think 'Solar Rising' will become a 
major milestone in solar energy use." 
says AS/ISES Executive Director G. Lee 
Salmon, "and our hope is that man\ 
people who have never attended a solar 
conference will rise to the occasion." 

For more information, including 
hotel, banquet, and conference registra
tion forms, contact Rick Ross, Solar 
Rising, Rni. B-2, Bennett Hall, Univer
sity of Pennsvlvania, Philadelphia, Pa ^ 
19104. > 
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Conference Program 

Wednesday, May 27, 1981 

Energv a n d the New Architecture 
11:00-12:10 
A r c h i i c c t u r a l I ' v o l u i i o n i n the 

I w c n i i c i h C : < i m i r v : Pas( p rcscn i 
I lit n i l - ' 
t i u i gy as catalyse to r a n e w a r c h i 
tect u re. 
T h e o r g a n i / a I i o n o f c o m p l e x i t y . 

Photochemica l and T h e r m o c h e m i c a l 
C o n v e r s i o n 
11:00-12:10 
T h e r m a l and elec i r o e h e m i c a l b iomass 
c o n \ e r s i o n p r o g r a m a i S E R I . 
E l e c t r o c h e m i c a l s tudies w i i l i i so la ted 
r e a d i o n center o f r h o d o p s e u d o m o n a s 
sphaeroides . 
Photoc h e m i c a l solar energy conver 
s i o n i n he terogeneous systems. 

L o w Temperature Col lec tors 1 
11:00-12:10 
B h u k selec t i \ e f l u i d s : A new w a y to 
c o l l e d solar energy . 
A d v a n c e d solar c o l l e c t o r concepts 
u s i n g c a r b o n . 
A c o m p a r i s o n o f p e r f o r m a n c e o f f la t 
p la te a n d p a r a b o l i c t r o u g h solar 
collec tors i n several c i t ies . 
A i r c o l l e c t o r leakage c l i a i a c i e r i s t i c 
effects u p o n t h e r m a l p e r f o r m a n c e . 

Passive Des ign Aids 1 
11:00-12:10' 
M.iss IS n o t i n s u l a t i o n . 
C O N S O L : A m i c r c x o m p u t e r based 
in t e rac t ive des ign a i d l e a d i n g to 
ba lanced c o n s e r v a i i o n - s o l a r 
strategies. 
M o r e ( r i g o r o u s ) P t C ; K I X i n c k s . 
G r a p h i c passive des ign t oo l s f o r 
a n n u a l p e r f o r m a n c e : N e w 
d e v e l o p m e n i s . 
A n e f l e d i \ e i n t e g r a t i o n o f des ign 
prcxess. des ign too ls , a n d passive 
solar systems w i t h a r c h i t e c t u r e i n 
c o m m e i c i a l b u i l d i n g a p p l i c a t i o n . 

Performance results of 
Active Svsiems 1 
11:00-12:10 
.Solar domestic wa te i h e a t i n g test 
p i o g t a m . 
K x p c i i m e n t a l e v a l u a t i o n o f an act ive 
r e s iden t i a l solar h e a l i n g system. 
P e r f o r m a n c e c o m p a r i s o n o f a i r a n d 
l i c ] u i d solar h e a l i n g systems f o r C.Sl ' 
Sol . I I Houses I I a n d H I . 
T h e p e r f o r m a n c e o f the I 'S .AF 
.Academy r e t r o f i t solar lest house—a 
s u m m a r y r epo r t . 

Solar E d u c a t i o n 1 
11:00-12:10 
Scalar ( o i n m e i c i a l i / a i i o n o n a c o m -
m u n i i v level : I he AS o f ISES C R R 
Sol.II . \( l i o n P r o g r a m . 
K i i f i , t ; v - e f l i ( ie i i t h o u s i n g r e h a b i l i i a -
l i o n i i a i n i n g p r o g r a m . 
The I n i e r n a i i c m a l T r a u i i n g Cc-nter: 

T r a i n i n g i n a l i e r n a i i v e lec hnolo i -N 
E d i u a i i n g the des ign p r o f e s s i o n a l : 
Ene rgy -consc ious des ign f o r c o m -
merc ia l b u i l d i n g s . 

Design P l a n n i n g 1 
1:40-3:20 
.Analysis o f wea ihe r data f o r clelei -
m i n i n i ; . i p p i o p n a t e c l i n i a i e ( o m r o l 
strategies i n arc hitec i u r a l des ign . 
I ' se o f c o m p u t e r i / e d g t a p h i c s to 
o p t i m i / e b u i l d i n g energv use i n 
p redes ign a n d p r o g r a m m i n g . 
S()i;ii (i: A ( o n c c p i u a l ( o r n p u i e i t o o l 
i n energy-c o n s e r v i n g des ign . 
Energy impac t ana lvs is ; i i u l i ) i i i l d i n g 
des ign . 

P l a n n i n g a solar new t o w n . 

Bioma.ss A r o u n d the W o r l d 
1:40-3:20 
Biomass energv i n Clanada. 
T h e B r a z i l i a n b iomass p r o g i a m . 
Bion i i i s s 111 1 m o p e . 
P r e l i m i n a r y I ' . S . o b j e d i v e s f o r the 
T N C o n f e i e n c e o f N e w a n d Renew
able Sourc es o f Energ>'. 

L o w T e m p e r a t u r e Col lec tors 2 
1:40-3:20 
H i g h i x - r f o r m a n c e o p e n H o w c cm-
( re le VPC. l o i " m e t a l | ) o o r " M i d d l e 
K;iM 
Pe r fo i i i i . i i u (• i ) r e d i d i o n o f s i l e - b u i l i 
b u i l d i n g i n i e g r a i e d solar a i r hc-aters. 
Ef fec t o l heal ( a p a c i i v o n f la t p l a t e 
sola i energy c o l l e c t o r p e r f o r m a n c e. 
. \ n i m p r o v e d m e i h c x i f o r f l a t p l a t e 
solar c o l l e c t o r e v a l u a t i o n . 
Fla t p l a i e solar c o l l e c t o i w i t h . i c . i n -
l i l eve red m i i i o i . 

Performance Resul ts of 
Active Svsiems 2 
1:40-3:20 
F l o r i d a S D H W p e r f o r m a n c e m o n i 
t o r i n g : C o i r e l a i i o n w i t h s i ie spec i f i c 
parameters . 
E s i i m a t i o n o f solar space h e a t i n g 
p e i l o r m a n c e u s i n g o n l y b u i l d i n i ; 
u t i l i t y a n d l e m p e r a i i u e 
measu iemen t s . 
L a r g e ac l i ve solar d e m o n s t r a t i o n s . 
T h e t o t a l solar house d e s c r i p t i o n a n d 
p e r f o r m a n c e . 
D e t e r m i n i n g c c m i p a i a i i v e p e r f o r 
mance o f solar a n d c o n v e n t i o n a l 
c l e d r u u atei l iea i in .n systems: . \ f i f t y -
residence, two-yea r m o n i t o r i n g 
p r o j e c t . 

Passive C o o l i n g T e c h n i q u e s 
1:40-3:20 
T h e t e s t i n g o f f u l l - s c a l e v e n t i l a t o r 
iyf)es to d e t e r m i n e t h e i r effec t o n na t 
u r a l v e n i i l a i i o u . 
Fo iced v e n t i l a i i c m c o o l i n g o f ic-siden-
l i a l b u i l d i n g s . 
Over Ilea l i n g ( o n i r o l i n passive sola i 
healed b u i l d i n g s . 
D e v e l o p m e m o f a solar regenerated 
desiccant d e h u m i d i f i e r f o r use i n pas-
si\c lv coo led b u i l d i n g s . 
I ' s i n g \ e g e i a t i o n I O C C K J I s m a l l 
s t ruc tures . 

Photovol ta ic Svstem Des ign 
1:40-3:20 
P h o i o \ o l t . i u ^vs^em d e v e l o p m e n t 
status. 
\ 100 kVV p h o l o v o l i a i c p o w e r sysiem 
f o r the Bever ly H i g h .School. 
C o m m c ic i a l a p p l i c a t i o n o f a p h o t o 
vol taic c o n c e n t r a t o r svsiem 
( C A P V C ) 
Sola i o n e - t y j x - h y b r i d c o n v e r s i o n 
system. 
r i i e F S E C c-xpei i m e n i ; i l p h o t o -
v o l l a u l e s i d e i u c : O p e r a t i o n and 
s i m u l a t i o n . 

Solar E c o n o m i c s 
1:40-3:20 
C>osl reduc t i o n projec t i o n s f o r ac t ive 
solar systems. 

I I K e l i e d o f o f f p e a k e l ed r i c ; i l s tor-
;ige o n the cost of ( o n v e n i i o n a l a n d 
solar water h e a t i n g a n d space heal
i n g ( o o l i n g a i three T .S . l oca t i ons . 
I m p a ( I oi l e s i d e n i i a l p h o t o v o l t a i c s 
cm u t i l i t i e s . 

Solar a n d nuc Ic-ar j obs : . \ c p i a l i t i t a -
l i ve assessment. 
E m c - i g i n g tec h n o l o g i e s . u i d u t i l i t y 
load g i o u l h . 

A l c o h o l : Sources a n d Uses 
3:30-5:30 
Sugar s ta lk c i o p s f o r e i h a n o l p rcx luc -
l i o n i n the I ' n i i e d Stales: .An in te 
grated a j i p i oac h. 
The p o i e n i i a l l o r f u e l e i h a n o l p r o -

duc i i o n f r o m ce l lu los ic b iomass i n 
the I ' i i i i e d Stales. 
C i i i i c a l pol ic v issues f o r m e t h a n o l 
f i o m w o o d . 
Des ign , c o n s i r u c i i o n a n d t e s i i n g ol a 
smal l -sca le f u e l a l c o h o l p l a n t . 
D e m o n s i r a i i o n o l dissoc i a ied 
m e t h a n o l as an a u t o m o t i v e f u e l : S\s-
l e m p e r f o r m a n c e . 

Design P l a n n i n g 2 
3:30-5:30 
U p d a t i n g the " B i o Sphere ' : B r i n g 
i n g the c oncep t to f r u i i i o n . 
D a y l i g h t i n g a n d t h e r m a l effec ts o f 
s k y l i g h t s o n a n n u a l b u i l d i n g enei gv 
use. 
T h e Passive .Solar Handb<x>k f o r 
C a l i f o r n i a as a dc-sign ioo\. 
H e a l t h impac t of i n d o o r a i r p o l l u 
t i o n i n solar siruc lures . 
Passiv e .solar and energy con.serva-
l i o n : Fhe need f o r c c j o i d i n a t i o n w i t h 
the b u i l d i n g i n d u s t r y . 

Evacuated T u b e Col lec tors 
3:30-5:30 
Des ign c o n s i d e r a t i o n s i n reduc i n g 
o p t i c a l losses due to gaps Ix - iwcen 
absorbers a n d the i r r e f l ec to rs . 
A s i a i i o n a r y e\:i< ua ied c o l l e c t o r l u b e 
w i t h i n t eg ra t ed c o n c e n t r a t i o n l o r 100 
io300C: . 
.A p a r a m e t r i c s tudy o f the p e r f o r 
mance o f a CPU. c o l l e c t o r c o m p a i is( .n 
w i t h a f l a t p l a i e co l l e c to r . 
I n c i d e n t a n g l e m o d i f i e i s lo t e\ac u -
aied l u b e co l l ec to r s . 
B o n d i n g .solar select i \e absorbei f o i l s 
l o glass receiver tubes lot use i n e\ ac -
ua ied t u b u l a r collec t o i s : P r e l i m i n a t y 
s tudies. 

Active C o o l i n g Svsiems 
3:30-5:30 
O p t i m i z i n g the p e r f o r m a n c e o l desic -
c ant beds f o r solar l egene ia ted 
c o o l i n g . 
I m p i o v e m e n i s i n a b s o r p t i o n systems 
for solar a i r c o n d i t i o n i n g , 
r e s t i n g o f a solar p o w e r e d c o o l i n g 

svstem u s i n g c ross-cooled desiccant 
d e l i u m i d i f i e i s . 
T h e r m a l a n d economic assessment o f 

sola i c o o l i n g systems f o r s m a l l c o m 
m e r c i a l b u i l d i n g s . 
Solar a p p l i c a t i o n s o f a \ ai i ab le effect 
a b s o r p t i o n piocc-ss. 

O t h e r Passive T o p i c s 
3:30-5:30 
A s u m m a r y o f w h a t is k n o w n a b o u t 
c o n t r o l s l o i p a s s i \ e a n d h y b r i d resi
d e n t i a l b u i l d i n g s . 
St. B a r t o l p h ' s eftec t: Solar reflec t i o n 
f r o m b u i l d i n g surfaces. 
U p and D o w n , energv a n d cost 
compar i . son . 

l est mc-tlicKl f o r the t h e r m o d y n a m i c 
c h a r a c i e r i z a i i o n o f w i n d o w i i e a i -
men t s usc"d as passi \e solai de\ ices. 
A n a l y s i s o f a solar a t r i u m f o r a h i g h -
rise o f f i c e b u i l d i n g . 

U i i l i i v .Solar Programs 
3:30-5:30 
A c r i i i c j u e o f .solar elec tric u t i l i t y 
in te r lace models . 
Elec tric u t i l i t y va lue anaivs is o l solar 
electric p l a n t s . 
P o r t l a n d Gene ra l Elec t r i c C o m p a n y 
wa ie i heatei i i u c n t i x c p r o g r a m . 
B o n n e v i l l e P o w e r . A d m i n i s t r a t i o n ' s 
solar domestic hot water p i l o t 
I ) i o g r a m . 
Resale H o u s i n g a n d Energy 
Ef f i c iency. 

Bui lders ' Exper ience 
10:00-1:00 
Spec la l sessions organi /c-d by R a l p h 
John.son. 

Thursday, May 28, 1981 

D . O . E . Solar Overv iew 
10:30-12:10 

T h e r m a l Energv .Storage 
10:30-12:10 
T h e r m a l a n d ec o n o m u c o m p a i ison 

o f sensible a n d la tent s torage f o r 
r e s iden t i a l systems. 
G r o u n d c o u p l i n g a n d pac ked bed 
t h e r m a l storage- i n a d o u b l e e n \ e l o p e 
house. 
A u n i c j u e . l o w energv a i r - c o n d i t i o n 
i n g system u s i n g n a t u r . i l K f r o / e n ice. 
S u m m e i c o o l i n g l ) \ means o l pas
s ively g r o w n ice. 
T e c h n i c a l and c -conomu e \ a l n a t i o n 
o f a B r a v i o n - R a n k i n e c o m b i n e d ( \ c le 
solar t h e r m a l p o w e r p l a n t . 

Indu.s ir ial Process H e a l 
10:30-12:10 
Parabol ic ( r o u g h collec tor svsiems 
to) i h e i m a l e n l i a i K e d o i l i c - c o v e i \ . 
.Solar a p p l i c a t i o n s f o r process heat i n 
N e w \ ( ) \ k Stal l ' . 
Solar t h e r m a l process heat marke t 
ana lys i s : S i / e . tenipera i m e and t \ p e 
d i s t r i b u l i c m s . 
The ( i e o r g i a sola i i n d u s t r i a l proc ess 

hea l p r o j e c t . 
Solar c o g e n e i a t i o n f o i coppe r 
s m e l t i n g . 

L i n e Focus C o m p o n e n t s a n d Svstems 
10:30-12:10 
.A m o d e l l o r o p t i m i / a i i o n o f leceivei 
t u lx - des ign f o r linc-ar parabol ic 
t r o u g h s . 
S i a i e -o f - i he - a r i solar t r o u g h 
co l l ec to r s . 
Des ign e v o l u t i o n o f a large-.scale 
p a i a b o l i c t r o u g h 
O p e r a t i o n a l c - \ a l i i a t i o i i o l a l.'iO-kV\" 
so la r t h e r m a l | X ) w e r p l a n t . 
C o m p u t e r - a i d e d des ign o f a receiver 
u s i n g the heat encMg\ analvs is 
p r o g r a m . 

Pa.ssive Mode l ing 1 
10:30-12:10 
A d a i K l a d i a i i o n m o d e l lor use- i n the 
s i n u i l a t i o n o f passive solai b u i l d i n g s . 
E x p e r i m e n t a l l y v e r i f i e d s i m u l a t i c m 
o f a passive m o d u l a r solar house. 
The des ign , m o d e l i n g a n d pei f o i -

m a n c e o t f o u r breadbox passive solai 
water healers. 

. \ s torage w a l l m o d e l d e v e l o p m e n t i n 
the D ( ) K - 2 c o m p u t e r p r o g i . n n 
I n c r e m e n t a l c o o l i n g l o a d d e t e r m i n a 
t i o n f o i passive direc t g a i n svsiems. 

Pho lovo l ia i c Tests and Appl i ca t ions 
10:30-12:10 
P h o t o v o l t a i c s iand-alc jne svstems 
plo jec is. 
P h o t o v o l t a i c c o n c e n t r a t o r p o w e r sys
tem f o r solar v i l l ages i n Saudi .Arabia. 
Expe r i ence f r o m D O E j j h o i o v o l t a i i 
g r a n t p i o j e c i s . 
The southwes t r e s iden t i a l e x p e r i 

men t s t a t i o n : I he f i r s t ve . i i . 
T h e San B e r n a r d i n o p h o t o v o l t a i c 
p i o j c - d . 

Solar in the C:i i \ 
10:30-12:10 
M u n i c i p a l solar u t i l i i i e s i n C a l i l o r -
n i . i : . \ status r epo r t . 
.A solar wa ie r l ieaiei p i o g r a m lo r the 
C i t v o f .At lanta , ( ic -org ia . 
Solar des ign guide-lines l o r an i n n e r 
c i t y n e i g h I x j r h c K K l . 

I he u t i l i / a t i o n o l d a y l i g h t i n g .is an 
u r b a n des ign s i i : i i egv . 
.A c r i t i c a l rev iew o f smal l -sca le solar 
t h e r m a l c-nergy systems f o r c o m m u 
n i t y use. 

Solar H e a l P u m p s 
1:40-3:20 
.Solar-assislc-d t e m p l i l i e i heat i n i m p 
system l o i Merc v H o s p i t a l . 
E x p e r i m e n t a l e v a l u a i i c m o f a series 
solai a u g m e n u ' d lu-ai p u m p svsiem. 
K \ p e i i i i i e n i . i l l v vei i l i e d sini11l . i11'ui 
o f a series a u g m e n t e d heat p u m p . 
.A revers ible solar a s s i s t ing heat 
l ) u m p . 
Invest i ga t i cm o f heai p u m p a u g m e n 
t a t i o n o l a i r svstems w i t h a v a l i d a l e d 
m o d e l o l C S U .Solai H o u s e I . 



In.strumentai ion and C'.onirol.s 
1:40-3:20 
M i c r o p n M c s s o i ( o n i i o l a n d da ta 
.u ( i n i s i i i o n svsicm f o r i h t - ( o m m c r -
( i a l app l i c i i i i o n o f a p h o i o v o l i a i c 
( o r u c m r a i o i ^ v M c m . 
. \ n e x a m p l e o f l i ow lo b u i l d a m i n i -
( o m p u i e i - h a s e d monitor system. 
. \ n i nexpens ive n o n - i n v a s i v e f l o w 
n ie ie i lo t solar app l i c a t i o n . 
Cos t -e f fec t ive i n s t r u m e n t a l i o n a n d 
c o n t r o l of a l t e m a i i \ c enei i;v systems. 
Passive sol .n Misirumentation a n d 
energy d i s p l a y . 

Point F o c u s C o m p o n e n t s and 
Systems 
1:40-3:20 
. \ n o v e r v i e w a n d status o f the para-
lK)l i ( d i s h p r o g r a m . 
P o i n i fo< us solar t o n e c n i r a i o r 
i e ( h n o l o i ; v 
D e v e l o p m e n t o f the K K - 1 s m a l l 
( o m m u n i i N solwi t h e r m a l p o w e i 
system. 
T h e S h e n a n d o a h solar t o t a l energ> 
p r o j e c t . 
I . ( ) u - ( t ) s i t h e r m a l t r anspo r t p i p i n g 
n e t w o r k s f o r p o i n i - f t K u s i n s para-
holi< d i s h solar t h e r m a l svsiems. 

Passive M o d e l i n g 2 
1:40-3:20 
C i r o u n d ( o u p l i n g tec h n i q u e s f o r 
( o o l i n g i n desert l e g i o n s . 
\ ' a l i ( l a t i o n of t w o T I - r ) 9 p r o g r a m s hy 
u s i n g m o n i t o i c d p e r f o r m a n c e . 
. \ t l a s i . a ( heap easy m e t h o d f o r 
energy ana lvs i s o f ear th-she l te red 
h i u k i i n g s . 

Passive e o o l i n ^ l e t i o f i i a ) p l i c a t i o n s 
f o r r e s iden t i a l concrete b C K k struc
tures i n w a r m , h u m i d c l i m a t e s 
P e r f o r m a n c e s u m m a r y o f B a l c o m h 
solar h o m e . 

Res ident ia l Photovol ta ic Svstems 
1:40-3:20 
Des ign desc n p t i o n o f a p h o t o v o l t a i c 
system f o r a N o r t h e a s i les idence. 
A p io to typc- solar p h o t o v o l t a i c 
energN system f o i r e s i d e n t i a l a p p l i c a 
t i ons i n the Nor theas t . 
.Solar p h o t o v o l t a i c residence i n 
C a r l i s l e . M a . 
T h e solar elec trie h o m e . 
P h o t o v o l t a i c i c s i d e n t i a l r e l i o f i l s . 

State and L o c a l Pol icy . L a w and 
L e g i s l a t i o n 
1:40-3:20 
L c x a l so la i l e g i s l a t i o n : A n a t i o n w i d e 
survey. 
. \ b l u e p r i n t to ac h ieve energy-
e f f i c i e n t h o u s i n g . 
L c x a l f i n a n c i n g o p t i o n s f o r energ> 
conser\ a t i o n a n d solar r e t i o l i i 
p r o g r a m s , 
A c o m p r e h e n s i v c- c o n s u m e r assur
ance p i o g r a m f o r C a l i f o r n i a . 
Code related e o n s i d e r a i i o n s f o r f la t 
p l i i i c ph ( ) i ( ) \ ( ) l i . u ( a i i i i \ s . 

Friday, May 29, 1981 

Design Methods for Active Svstems 1 
10:30-12:10 
O p i i m i / e d de s ign of d i s t r i b u t e d solar 
t h e r m a l t r anspo r t svstems l o r piocess 
heat. 
,\c t ive charge passive disc ba rge 
solar systems: t h e r m a l ana lvs is a n d 
p e r f o i mane (• c o m p a r i s o n s . 
A c o m p a i i son o f ac tua l versus pre-
dic ic-cl jxM l o r m a n r e o f a n ac t ive solar 
l i c i n n g system u s i n g FCihart -1.0. 
Des ign proc esses f o i p h o t o v o l t a i c 
tract houses. 
.\c cmac v o l m o n t h l v average des ign 
meibcxls f o r v a r i o u s solar r l i m a i o l o g -
ical l y f x ' s . 

C e n t r a l Receivers 
10:30-12:10 
SoLir i c p o u c i u i g c c n t i a l moltc-n salt 
I C C c i v e r system a n d intc-rfacc 
i c c j u i i e m e n t s . 
I l e l i o s i a t h>r v o l u m e p icx luc t i o n . 
. \ c l \ ;niceel so la i leceivers h i g h 
tempc ra tu t e steam l o o p e x p e r i m e n t s . 

.Vlcxlel ing i c c j u i i e m e n t s l o r d e t e r m i 
n a t i o n s of ( o n \ c c l i ve losses f r o m 
solar rec eivers. 
A c a v i t v r a d i a t i o n mcxlel f o r solar 
c c n t i a l t c ( c i \ c i s . 

Solar Fuels and C h e m i c a l s 
10:30-12:10 
M e t a l o x i d e d e c o m p o s i t i o n i n h o r i 
z o n t a l beam f u r n a c e . 
T e s t i n g o f a s o d i u m l i c p i i d me ta l beat 
p i p e receiver m o d u l e at the advanced 
c o m p o n e n i s lest f a c i l i t v . 
D e v e l o p m e n t a n d t e s t ing o f a f l u i d -
i /ed l)e(l so la i I h e rn i a l receiver 
K v a l u a i i o n o f cand ida te c atalyst f o r 
an a m m o n i a - b a s e d solar t h e r m o -
c h e m i c a l receiver. 
R a d i a n t f l a sh j j y r o l y s i s as a souice o f 
l i ( | u i d svrups f r o m b iomass , 

Pa.ssive H e a l i n g T e c h n i q u e s 
10:30-12:20 
O n the ( o n i i o l l e d i n t e g r a t i o n o f 
T i o m b c w a l l a n d direc i g a i n i n pas-
s u e sf) lai residc-nccs, 
r i i e des ign a n d construe t i o n o l i b i c c 
j i i issive solar homes : A f i e l d test. 
A s e l l - i n s u l a t i n g , j jassive solar hea l 
i n g svstein u s i n g heat p ipes a n d 
phase change m a t e r i a l . 
Passi\c sola i l i e a i i n t ; systems f o r 
m a n u f a c i u i c d h o u s i n g . 
Test c e l l resul t s o f v a r i o u s passive 
solar water w a l l c o n f i g u r a t i o n s . 

Solar Power System C o m p a r i s o n 
(Panel Discuss ion) 
1:40-3:20 

Des ign Methods for Active Svsiems 2 
1:40-3:20 
O p t i m a l f l o w c o n f i g u r a t i o n i n solar 
collec tor arrays. 
P r e p a r a t i o n o f a l a d i a t i o n data base 
f o r p e r f o r m a n c e p icd ic l i o n u s i n g a 
t i l t e d f l a t p l a t e collec t o r r e f l e c to r 
svsiem. 

I be solar t h r e s h o l d ene igy m e t l u x l . 
Solar h e a t i n g des ign w i t h a p e r f o r 
m a n c e r e q u i r e m e n i . 

Passive Des ign Aids 2 
1:40-3:20 
I ' l i l i / a h i l i i y f o r south-fac i n g v c r i u al 
surfaces shaded by an ovc-rhang. 
D e s i g n too l s f o r o p t i m i z i n g co l l e c io r -
a iea- io-s torage r a t i o . 

I he u n - u t i l i z . a b i l i l y dc-sign p i o c c d u i e 
f o r collec to r s torage w a l l s . 
F i n i t e w i d t h ewer h a n g s h a d i n g o f 
s o u t h w i n d o w s . 
. \ s i m p l i f i e d de s ign met hex! o f 
c y l i n d e r wa te r w a l l s f o r passive solar 
h e a l i n g . 

Nat iona l So lar Mobi l i zat ion 
1:40-3:20 
riie- ro le o f f i n a n c i n g i n the markc-t-

a b i l i i y o f c a p i t a l i n t ens ive solar tc"c b -
ne)logu-s f o r i ndus t ry . 
The n a t i o n a l solar water healer 

w o r k s h o p . 
I n i e i s i a i e Solar ( i o o i e l i n a l i o n 
C o u n c i l . 
I l o m e e n e r g v inspec t i o n as e m p l o y e e 
benc-fi l . 
P r e p a r i n g l o r a m o b i l i z j i t i o n o f 
icne vvable energv resources. 

R a d i a t i o n Mode l ing and Analvs i s 
1:40-3:20 
K s i i m a t i o n of the m o n t h l y average 
d i f f u s e r a d i a t i o n frac t i o n , 
A t e c h n i q u e f o r d e t e r m i n i n g solar 
u i s o l a t i o n de f i c i t s . 
C o m p a r i s o n o f T h e o r e t i c a l D i f f u s e 
S h a d o w B a n d C o r r e c t i o n s w i t h M i n 
ute- bv Minute- Data . 
So l i i i C l i m a t o l o g y Cilassific at i o n f o r 
Space H e a l i n g . \ p p l i c a i i o n s . 
P r e l i m i n a r y \ ' a l i d a t i o n o f M f x l e l s 
Pie-dic l i n g I n s o l a t i o n o n T i l t e d 
Surfaces, 

Passive Des ign Aids 3 
3:30-.5:30 
.Solar load rat i o eoi re-lat ions l o r sun-
tempered b u i l d i n g s , 
A s i m p l e g r a p h i c me thcx l f o r des ign 
o f fixe-d shades. 

r i i e t h e r m a l capaei tance o f passive 
b u i l d i n g struc l i ne s . 
Response surfaces: A new des ign t o o l 
f o r passive a n d bv b r i d b u i l d i n g s . 
S o l u i i o n scheme f o r e s t i m a t i n g the 
p e r f o r m a n c e o f aitac bed sunspaces. 

Solar Ponds 
3:50-5:30 
T h e 100 m2 solar p o n d : O n e year o f 
o p e r a t i o n . 
A o n e - d i m e n s i o n a l mcxlel o f the 
d v n a m i c layer iK-havior i n a salt gra
d ien t solar p o n d . 
W h a t happens w h e n a solar p o n d 
boils? 
. A p p l i c a t i o n o f solar p o n d s to d i s t r u t 
h e a t i n g a n d c o o l i n g , 
. \ n economic c o m p a r i s o n a n d des ign 
re p o r t o f n o n c o n v e c i i n g solar p o n d 
f o r the Tennessee \ ' a l l ey r e g i o n . 

S i m u l a t i o n of Active .Svstems 
3:50-5:30 
The t r ade -o f f iK-twcen colle-cioi area, 
s torage v o l u m e , a n d b u i l d i n g conser
v a t i o n i n a n n u a l s torage solar beat
i n g systems. 
.\c c i i r acy o f p i cd ic ted c-lec trie back
u p c o n s u m p i i o n o f solar h o i wa te r 
svsie-msby T R N S Y S . 

I be use o f a n ope-n c ye le a b s o r p t i o n 
system f o r h e a l i n g and c o o l i n g , 
\ ai lous sii iiieL;ies c o m e r n i n g solar 
h e a t i n g f o r a baseboard ho t water 
h e a t i n g sys tem. 
.V c o m p u t e r s i m u l a t i o n s tudy o f m u l -
i H a m i l y D H W icc ire i l l a t i o n sysie-ms. 

Solar T h e r m a l Tests a n d Fac i l i t i e s 
3:50-5:30 
,Solar I h e r m a l I'est Fac i l i i i e s a n d 
I sers .\sscK i a i i o n . 
O p e r a t i n g e x | x r ience at the C e n t r a l 
Receiver Test F a c i l i t i e s . 
A d v a n c e d c o m p o n e n t lesearch i n tlie 
Solar T h e r m a l Pi o g i a m . 
C o r r e l a t i o n o f test results w i t h a n o n 
l i nea r d y n a m i c m o d e l o f a solar-
FX)wered once t h r o u g h lx) i le r . 
F i rs t i c s u l t s o f s team receiver t e s t i n g 
at J P L s P a r a b o l i c Test Site. 

R a d i a t i o n T o p i c s 
3:50-5:30 
Des ign , construe l i o n , a n d t e s t ing o f a 
n e w p y r h e l i o m e t e r . 
A c o m p u t e r d r i v e solar trac k i n g 
m o u n t . 
I 'se o f sa te l l i tes : A n e m e r g i n g 
tec h n o l o g y . 
W h y s tandard p y r a n o m e t e r c a l i b r a 
t i o n s are i n a p p r o p r i a t e f o r solar 
collec t o r t e s t ing . 
.Scanning sola i s p e c i i o r a d i o m e t e r : 
Fac i l i t i e s de s ign , c a l i b r a t i o n , a n d 
s i g n i f i c a n t data . 

Saturday, May 30, 1981 

Greenhouses 
8:30-10:10 
A d y n a m i c m a t h e m a t i c a l mcxlel f o r 
predic t i n i i i h e r m a l p e r f o r m a n c e o f a 
g i c e n h o u s e heat s torage system. 
.•\ m c x l i f i e d degice-dav p r c x e d u r e f o r 
e s i i m a t i n t ; g reenhouse h e a t i n g 
energv ic c iu i r emen t s . 
De-sign curves f o r a s u l v f l o o r s o i l 
heated solar giee-nhoiise sv s tem. 
Los-cost solar energv b e a t i n g system 
i i s m t ; a q u i f e r energv storage f o r 
gree-n houses. 

P e r f o r m a n c e data o n m u l t i - l a y e r 
i h e r m a l c u r i i i i n s f o r gice-nliouses 

Domest ic H o t Water .Svsiems 1 
8:30-10:10 
( iene- ia l ized me thcx l l o r solar hot 
wa te r h e a l i n g systems. 
P e r f o r m a n c e e v a l u a t i o n o f 
le-fi igerani-c haige-d I I I C M I I O S N p b o n 
solar D H W svsie-ms 
Domes t ic h o i w a t e r svstems t e s t i n g 
u t i l i z i n g d r a f t A S H R A F S t anda rd 
9,0-P. A p i i l 1980, 
V a r i a b i l i t y o f domestic ho t wate r 
( D H W ) c o n s u m p t i o n a n d i ts effeet c m 
sola! w a i c i hea t in t ; svstein des ign a n d 
o p e r a t i o n . 
Pe r fo rmanc e o l solai vvaiei h e a l i n g 
svstems i n I thaca . \ \ 

Passive C a s e Studies 1 
8:30-10:10 
D e t a i l e d s i m u l a t i o n o f a la rge passive 
solar b u i l d i n g . 

I be- k i r k v v c x x l : Ac t u a l versus pre-
dic ted energv use i n s u p e r - i n s u l a t e d 
house, 
Supc-r insula ted passive h o m e s f o r a 
m i l d c l i m a t e l o w mass c o n s t r u c t i o n . 
P e r f o r m a n c e o f a selec l i v e surfac e-

I r o m b e w a l l i n a s m a l l c o m m e r c i a l 
b u i l d i n g . 
T h e d e s i g n o f a p h o t o t y p i c a l o f f i c e-
f a c i l i i y f o r the L o s A l a m o s .Scientific 
L a l x ) r a i o r y , 

Solar Market ing 
8:30-10:10 
H I D C o n s u m e r M a r k e t P r o f i l e f o r 
the States of F l o r i d a . M a i y l a n d a n d 
De laware . 
A s tudv ( j f marke t px>ieniials f o r f o u r 
passive solar t e c h n o l o g i e s i n the res i 
d e n t i a l new c o n s t r u c t i o n s ing le -
f a m i l y marke-t segment , 
A ma rke t s u i t a b i l i t y ana lvs i s f o r solar 
I P H svsiems. 
Impac ts o f i he r e s iden t i a l conserva
t i o n service- p r o g r a m o n r e s iden t i a l 
sohi i de-v e l o p m e n t . 
Fne rgy s jx j t s o n t e l e v i s i o n : a n e m p i i -
ica l e v a l u a t i o n . 

O t h e r A g r i c u l t u r a l A p p l i c a t i o n s 
10:30-12:20 
•Solar d r v i n g o f c rops i n I l l i n o i s . 
Sugar s ta lk c rops f o r e t h a n o l p r o 
d u c t i o n i n the I ' n i t e d States: An 
i n t eg ra t ed approac h . 
Farmstead p r o d u c t i o n o f f u e l 
a l c o h o l . 

A c o m m e r c i a i s< a le so la r f c x x i d r y e r . 
W i n d energv use f o r solar d r y i n g of 
f r u i t s a n d vegetables. 

Domest ic Hot Water .Svstems 2 
10:40-12:20 
P h o t o v o l t a i c - p o w e r e d c i r c u l a r 
p u m p . 
Cost effect iveness o f solar D H W svs 
tt-ms: Resul ts o f s ide-by-side tests o f 
ac t ive a n d passive systems. 
O n e year o f m o n i t o r i n g results f o r 
e igh t r e s iden t i a l solar water heaters 
i n the T V A M e m p h i s P r o j e c t . 
Assessment o f c o m m e r c i a l readiness 
o f so la r wa te r h e a t i n g . 
F l o r i d a S D H W site i n s { x - c t i o n 
exper ience . 

Passive C a s e .Studies 2 
10:40-12:20 
K a r t h - s h e l i e i c d h o u s i n g : A s u m m a r v 
repor t . 
A n effec l i ve i n t e g r a t i o n o l des ign 
prcx-fss. des ign icx>ls. a n d passive 
so la r systems w i t h a r c h i t e c t u i e i n 
c o m m e r c i a l b u i l d i n g a p p l i c a t i o n . 
A m a r k e t a b l e passive solar house. 
Re-sidential d e s i g n : M a x i m i z i n g tlie-
use o f C o l o r a d o ' s tax credi ts . 
K n e r g y - e f f i c i e n t ac t ive passive c o l 
lege c h e m i s t r v l a l x j i a t o r y . 

Solar E d u c a t i o n 2 
10:40-12:20 
Sola r c'liergy e d u c a t i o n : W h e r e d o v\ e-
stand? 
.Solar energy l e c h n i r i a n cur r ic u l i i m : 
Re por t o n Phase I I ac t iv i t i e s . 
A i i n i v e r s i i v course f o r the solar 
t r a n s i t i o n . 
.-Vlternaiive- energy ac t i v i t i e s f o r 
y o u n g c h i l d r e n , 
.Solar i n the- secondarv sc h o o l 
c i i r r i c u l u m . 

W i n d Energv C o n v e r s i o n Svstems 
10:40-12:20 
W F C S commc-ic i a l i z a i i o n w i t h i n the 
D e p a r t m e n t of Defense. 
I 'he W i s c o n s i n a n e m o m e t e r l o a n 
p r o g r a m . 
C o n s u m e r e v a l u a t i o n o l s m a l l w i n d 
c-neigv syste-ms. 
, \ s h o r t - t e r m p a r a l l e l a n e m o m e t r i c 
approac h to w i n d m i l l s i t i n g . 
Dc-s ign ing f o r safety i n w i n d syste ms 
f o r bome-s. 



letEOfft 

s we developed energy efficient 
glazing options for our existing line of wo< 

windows, patio doors, and entrance systems. 
Currently furnishing passive solar window 

and door units in projects across the U'.S. ancf 
Canada 

ewiBestvariety of sizes and styles in 
coordinated wood windows, patid doors, and 
steel insulating entrance systems in the industry. 

Plus a complete wood window, sliding and 
hinged patio door lifie for the replacement 
market. ^ 

F^ve exterior finishes for the entire proctuct 
line. In addition to our primed units, we o^erfoui 
low maintenance exteriors: white Lifeshietd(vmyl 
clad); Adobe Aluma Clad, white or adobe Thin 
FinTr im.- ' v " " ^ - 5 i * 

•Naturally" they re beautiful wood interiors. ^ 
Weather Shield for energy efficiency and ^ 

total building continuity. 

Get to know Weather Shield, see the 1981 Sweet's 
file #8.16/ wd or call Weather Shield's Marketing Manager, 
H. J . Koester at (715) 748-2100. 

WEATHER SHIELD 
WEATHER SHIELD MFG., INC. 

P O Box 309. Medford , Wisconsin 54451 
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Award Winnins Thermal Storage 

THERMOL 81-
THE ENERGY 

ROD 
\X/hen an idea is really good and performs 
way past its expectations, people sit up and 
take notice. That's the Thermol 81 - Energy 
Rod'"' story. The Energy Rod was chosen as an 
integral part of Solargreen ll's passive solar 
system because It offers high-volume thermal 
storage in compact quarters. But, that was 
just the beginning. 

Since then, that house has won the American 
Wood Council's Design for Better Living Award 
and is drawing praise from the nation's leading 
architects, builders and solar professionals. 

Solar becomes more and more important to 
your clients' building plans each day, so now 
is a good time to look into The Energy Rod as 
a source of 24-hour heat in your designs, too. 

The complete and remarkable story of Ray 
Baker's Solargreen II will be featured soon in 
a 17-page article in Better Homes & Gardens'  
Summer Building Ideas magazine. Here, your 

( l i i l i 

clients and prospective customers will get a 
look at the efficiency and economy of solar 
heating with Thermol 81 — The Energy Rod.'" 
Be prepared to take advantage of these new 
solar opportunities - have us send you our 
new Energy Rod idea kit today! 

The interior of Solargreen II is maintained 
between 65° and 72°F during the harsh 
Syracuse, New York, winter months with 63 
Thermol 81 Energy Rods in a trombre wall 
opposite a story-and-a-half working green
house. A wood burning stove is used on rare 
occasions, but the Energy Rods provide the 
majority of the home's heat. Even on a sunny, 
yet frigid 22° below zero day, the bank of 
Energy Rods absorb enough energy to heat 
the home comfortable for 72 hours! 

Write or call for full details. 
PSI Energy S y s t e m s , Inc. 
1533 Fenpark Drive 
Fenton (St. Louis County), MO 6302< 
(314)343-7666 
Toll FREE Wats 
(800) 525-1091 

Thermol 81 - T h e Energy Rod is backed by 
a full 10-year warranty & sold through a 

- nationwide distributor network. 
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Easco Aluminum Co.: 
Alumniuw solar Inimi-s iii three 
different standard size.s complete 
with cap and in stock. 
Circle 105 on reader sen'ice card 

Cal Mac Corporation: Sunmat Solar Absorber, a ver
satile, efficient, low-cost (ipproach to making a solar col
lector for both low and medium temperature applications 
C.ircli' 103 on reader scrrirc card 

Ametek: Sunjammer high efficiency fiat 
plate solar collector designed for commercial, 
industrial, and residential use. 
Circle 101 on reader sendee card 

General Electric: TC-12(i s 
the newest GE vacuum tube 
liquid-type solar collector. 
Circle 106 on reader service card 

C & D Batteries Division: Photovoltau 
energy storage batteries offer increased capac
ity, lower freezing point, and reduced 
maintenance. 
C.irrle 200 on reader service card 

Berry Solar Products: Snnsponge'^ selec
tive black chrome on copper frilsurface with 
corrosion inhibitor, which absorbs solar heat. 
Circle 102 on reader sen'ice card 

Con-Serv International Corp.: The heart 
oj the Con-Sen'-"^' solar system is the single-
walled heat exchanger. [Right] 
Circle 104 on reader sennce card 

Mollis Observatory: Data Point 121-10 
photovoltaic and battery-powered witid sur
vey system for remote stand-alone sites. 
Circle 107 on reader sen'// e car/I 

Kalwall Corporation: Sun-Lite®phase 
change thermal storage .system which stores as 
much heat as a 10-in.-thick masonry wall. 
Circle 147 on reader sen'ice card 
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THE TIME IS NOW 
Today's rapidly expanding 
solar n^arket demands a smgle 

. . T f o r all y o u r solar heating 
source t or a \ i y u coace heating. 

costly delays. 
TOTAL PERFORMANCE^^^ YEAR-RO ^ . ^ ^ temperature 
For op t imum P e ^ ^ ° 7 ' ; ' ' ' cMT Slimline collectors. 

durability 

For low and intermediate 
temperature application^ 

Solar Industries Aqua Therm 

quality you can depend on. 

^^piVe put It all 
together for you 

Solar . 
Industries 

«c InrnrDerated iolaTlndustries. Incorporated 

2300 Highway 34 
Manasquan, New Jersey 08736 
(201)223-8100 
a . d e NO. 412 on Reader ServKe card 

  

 

 

 



Fire Retardant 
Roofing Systems 

STOP LEAKS 

  

Houston, TX Pittsburgh, CA 

VIP has two UL Rated roofing systems. 
VIP *3500 Roofing System, a UL Rated Class C system over 
primary substrate employs two products from the VIP line of 
waterproofing systems. VIP *5100 Brush grade sealant (525% 
elongation) for the joint seaming material, and VIP *3500 Fire 
Retardant Roofing Material (150% elongation) as the coating. 
VIP *4000 Foam Guard is made specifically for application over 
urethane foam. The VIP #4000 System is a self-flashing system that 
is ideal for irregular contoured roofs. VIP *4000 Foam Guard is UL 
Class A Rated over urethane foam and Factory Mutual Approved. 
Both VIP Roofing Systems have superior adhesion and flexibility, a 
particle to particle bond with the substrate, minimum maintenance 
requirements and lower installed cost than other quality systems. 
The VIP Roofing Systems have a full five year guarantee when 
applied to manufacturer's specifications. 
For a fact file of information about the complete line of VIP 
Waterproofing Products, call Peter B. Anderson (305) 592-6045 or 
Dwight Cole (415) 653-9633. 

vip 
WATERPROOFING 

SYSTEMS 

Vip Enterprises. Inc. 
9690 NW 41st Street. Suite 1 
Miami. F L 33178 
(305) 592-6045 

Vip West. Inc. 
1287 - 66th Street 
Emeryville. CA 94608 
(415) 653-9633 

  

For more information see SPEC-DATA or SWEETS Section 7.9/Vi. 
Call Sweet's BUYLINE 800 toll free for our nearest representative. 

Circle No. 423 on Reader Service Card 

Your best source for 
GRAB BAR 

code requirements: 

THE GRAB BAR PEOPLE' 

Making a complete line of quality stainless steel grab bars is a TSM 
Specialty! And, we support our products with a reliable source of 
grab bar requirements for barrier-free accessibility. This support in
cludes: a comprehensive catalog describing available grab bars, 
tube sizes, flanges, finishes and recommended use; an easy-to-
read booklet that interprets the latest ANSI standard; our handy 
TSM grab bar guide to the 50 states" and an extensive regulations 
library manned by a team of code specialists. 

Write or call us for TSM reference publications—we're your best 
source for grab bar information. A staff of congenial professionals is 
on duty from 7:00 AM to 5:00 PM PST just to assist you. 

TUBULAR SPECIALTIES MFG., INC. 
Dept. 12, P.O. Box 60262TA, Los Angeles, Calif 90Q6Q 
213/515-4801 • Toll-free outside Calif.: 800/421-2961 

Grab 
Bars 

Shower 
Rods 

Towel 
Bars 

Corridor 
Railings 

Shower 
Seats 

Corner 
Guards • 

Circle No. 416 on Reader Service Card 
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Design with Imagination 
Using Masonry 
Insulated with Korf 11 
When designing you let your imagination soar. But speci
fying materials—that's down to earth business. Practical 
considerations like cost, energy savings, labor, time, can 
put a crimp in your creativity. 

That's why so many imaginative architects rely on KORFIL 
pre-insulated blocks. Because KORFIL comes through| 
with the insulating characteristics you demand, at a' 
cost you can afford, without compromising_your 
creative instincts. 

For consistent insulation value, for ease of ihstalla' 
tion and flexibility of design; rely on KORFIL 
pre-insulated blocks . . . and let your imag[na 
tion soar. 

Circle No. 369 on Reader Service Card 

B L O C K I N S U L A T I O N 
P.O. Box 123, Chicopee, MA 01014 
In Mass: (413) 532-4400 All Other States: (800) 628-8476 SEE OUR CATALOG IN SWEET'S 



Thermal Technology Corporation: In
sulating Curtain Wall® is an electrically ac
tivated insulating curtain designed to limit 
heat loss through gbzed surfaces. 
C.IK Ir 113 on reader semice card 

Solar Research Associates: Heat tray is a 
sealed high-density polyethylene tray filled 
with a mixture of GUiuher's salt and other 
additives for heat storage. 
Circle 110 on reader scrvire card 

Northeast Specialty Insulations: Solar-
7 ®pipe insulation especially effective for solar 
energy pipe nisuldtions. 
Circle 1 OH on reader sen'ice card 

ThurmakK 
s o l a r 

c o l l e c t o r 

Solartech Limited: Solairfiat plate air 
type solar collector for use on any existing or 
new structure of any type. 
Circle 111 on reader service card 

Olin Corp.: OlinSolar^ all-copper light
weight solar collector for open or closed loop 
installations. For use in both water heating 
and space heating installations. 
Circle 109 on reader service card 

The Dampney Co.: Thurmalox 250®selec
tive black solar collector coating collects heat 
more efficiently than ordinary non-selective 
black /joints. 
Circle 114 on reader sendee card 

Sunplace Corporation: Sunplace®solar 
greenhouse claims the best possible mixture of 
solar components in a high-quality modular 
^\^te7n. 
Circle 112 on reader sin-vice card 

U.S. Solar Corporation: Eagle Sun^ 
liquid type solar collectors for use in hot wa
ter, space heating, and pool heating. 
Circle 115 on reader serinee card 

PSI Energy Systems, Inc.: Thermol 
81-The Energy Rod^^ solves the problem of 
eff icient, practical storage of energy with en
capsulated phase change salts. 
Circle 125 on reader seri'ice card 



1^ n n e y 
The Great American Shoe Store 

Trus Joist systems require fewer 
load-bearing walls and tootings. 
This leaves precious commercial 
floor-space free for displaying and 
selling goods, 

That's why Kiimey shoe stores use 
Trus Joist Corporation's light
weight TJL open web tmss in their 
stmctural systerns. Depending on 
load and spacing, Trus Joist systems 
can span up to 60' in floor and 

120' in roof systems. 
There are other reasons why 

Kinney selected Trus Joist, and they 
all add up to the same bottom 
line: it's the most economical in-
place structural system available. 
Try walking in their shoes—and see 
if you don't save money 

@ 
Wood Technology Leader tor 20 years 

TRUS JOIST CORPORATION 
P.O. Box 60-A • Boise, Idaho 83707 • (208) 375-4450 

Circle No. 415 on Reader Service Card 

COMPLIMENTARY COPY ol our 94-page technical 
support manual will be delivered by a Trus Joist 
representative on request. Please -write on your 
company letterhead to the address below. 
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You're invited! 
The American Section of the International Solar Energy 
Society (AS/ISES) will hold its 1981 Annual Meeting and 
Product Exposition in Philadelphia, May 26-30, and 
you're invited. 

If you're seriously interested in solar energy, you should 
be part of Solar Rising. It's the largest event of its kind ever 
planned in the U.S. — and the most diverse, with "state-of-
the-art" workshops, demonstrations, technical sessions and 
exhibits covering every aspect of solar energy utilization. 

Solar Rising. Rise to the occasion. 
For information, send coupon to: 
Solar Rising 
Rm. B-2 Bennett Hall 
3340 Walnut Street 
Phi ladelphia, PA 19104 

Name: 

Address: 

Business/profession: 

AS/ ISES Member Non-Member_ Student 

Conference fees: 

Before April 10: AS/ISES Member ($80); Non-member ($110); Student Member 
($45); Student Non-member ($60). After April 10: AS/ISES Member ($120); Non-
member ($150); Student Member ($55); Student Non-member ($70). 

Pre-register before April 10 and save! 

ISES: Solar Rising 

P a r t i a l l i s t o f e x h i b i t o r s 

Ametek Corporation 
AnaChem Corporation 
A S T M 

Berry Solar Products 
Bio-Energy Systems 

Cal Mac 
CScD Batteries 
Combustion Engineering/Glass l)i\isi()n 
Con-Serv International Corp. 

Dampney Company 
Du Pont C(impan\ 

Easco Aluminum Co. 
KnxironmentyOne Corporation 

General Electric Co. 
Gulf Thermal Corp. 

Heliotrope General 
Mollis Observator\ 

Independent Energies 

Kalwall Corporation 

Mcenan Solar 
MIT/Linco ln Laboratory 

New Resource Group 
Northeast Solar Energy Center 
Northeast Specialty Insulations, Inc. 
Novan Energy, Inc. 

Olin Corp. 

PennsxKania Sun Brokers 
Philadelphia Electric 
Princeton Kneig\ Ciioup 
PSI Energx S\sicms, Inc. 

SES, Inc. 
Solar Energy Products 
Solar Energy Research Instiiuic 
Solar Engineering Magazine 
Solar Industries, Inc. 
Solar Research-Associates 
Solartech, L td . 
Solarware, Inc. 
Sun Eanh Solar Products 
Sunplace Corporadon 
Sunway Consultants, Inc. 
Sunway Solar S\stems. Inc. 

Thermal Technolog> Corp. 

U.S. Solar Corp. 
U.S. DOE Solar Data Network 

bo 

Van Nostrand-Reinhold 
\ cntarama Skylight Corporation 

Western Sun 
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D E T A I L S 

O F A 

T R U E 

G R I D 

 

R O S E - J O H I N S O N 

Eleven-Eleven Godfrey 
Ave. , S.W. 

Grand Rapids, MI 49503 
Phone (616) 245-2103 

Circle No. 402 
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Job Site: Detroit Medical Center 
Alcan Planar® Ceiling Systems: combines dramatic visual effect with functional, highly 
flexible installation. 
Finish: Silicon polyester over aluminum panel. Weather resistance and structural strength 
for interior or exterior applications. 
Colors: A spectrum of five tasteful low-gloss shades of blue. 
Ventilation/Lighting: Easily accomplished through incremental slots between panels, 
without cutting or modification of the ceiling. 
Architect: William Kessler a n d Associates, Incorporated, Detroit, Michigan; Zeidler 
Partnership, Incorporated, Toronto, Ontario; Giffels Associates, Incorporated, Southfield, 
Michigan. Associated architects, engineers and planners. 
Availability: Exclusively through Alcan Building Products. 
Information: Write TIanar," Alcan Building Products, PO. A l c a n B u i l d i n g P r o d u c t s 
Box 5^ 1, Warren, Ohio 44482. Division of Alcan Aluminum Corporation ^ A L C A I S J 

•A 
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Coming next month 

Carlo Scarpa was the most renowned and 
original architect of his generation in Italy. 
Over a period o f decades up to the time of his 
death in 1978, Scarpa produced remarkable 
works of architecture—too little known in the 
U.S.—that explore areas o f particular con
cern to us today. He was a master at integrat
ing new construction and spaces into the his
toric fabric; he developed a contemporary 
design vocabulary that reflects a knowledge 
o f history and includes all the levels of scale 
recognized in the past, f rom that of ornament 
to that o f the city. A major retrospective fea
ture will be introduced with an essay by 
Emilio Ambasz and will conclude with reflec
tions by Scarpa's teaching assistant and one o f 
his associates in architecture, Guido Pietro-
poli. The major works to be featured include: 
Castelvecchio Museum in Verona: the most 
splendid of his renovations, built within and 
of the Medieval Scaligeri castle. 
Cemetery o f Brion-Vega: Scarpa's master
piece—and his own resting place. 
Banca Popolare d i Verona: a sensitive urban 
inf i l l structure well underway before Scarpa's 
death and completed in January of this year. 

Skidmore, Owings 8c Merrill has been in 
many ways the quintessendal architectural 
firm in America after Wor ld War I I , the 
latter-day equivalent of Burnham Sc Com
pany. At a time when many of the interna
tionally known design figures of this huge 
firm have retired, P/A will shed some light on 
how the firm is organized fo r the highly 
diversified and acdve practice it carries on to
day. A n incisive profile, examining the inner 
workings of S.O.M. in 1981—based on visits 
with partners and staff members in their of
fices in several major cities—will be accom
panied by an extensive portfol io o f illustradve 
current projects of all scales in many parts of 
the world. 

Indoor gardens will be the topic o f an infor
mative and timely article in P/A's Interior 
Technics series. Now that interior landscap
ing has escaped f r o m the prototypical clay 
pot, the architectural professional should 
know a few basics about lighdng, drainage, 
moisture—not to mention plants—even be
fore approaching a consultant. It is all laid 
out here, in a densely packed update on the 
subject. 

The International Conceptual Furniture 
Competition sponsored by P/A, results of 
which will be honored and exhibited at 
NEOCON 13, Chicago, in June, will be the 
subject of a feature report, illustrated by the 
projects that ranked highest with the ju ry . 

P/A in June will focus on regional vernacular 
characteristics in the design o f a number of 
houses and other small-scaled buildings in 
several parts of the country, f r o m Florida to 
the state o f Washington. 

Exterior detail of the Banca Popolare di Verona. 

•Hi 
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THE BOLD LOOK 

oKDHIfR 
At the edge of younmagination lies a new frontier of comfort. The SuperSpa. installed indoors or out, with optional fixed or floating 
teakwood table. Serves as both hot tub and whirlpool. Shown in Sequoia, one of a variety of exciting colors. For those who prefer 
their comfort with a different slant, Kohler's Spa Ville D'eau features a chaise longue and modified triangular form with gently 
contoured sides. For more information about Kohler products, write: Kohler Company Dept. SPA RK4, Kohler, Wisconsin 53044. 

Circle No. 367 on Reader Service Card 
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This earth-sheltered school 
offers a lesson in enei|^ saving. 

One of today's most modem schools echoes ancient 
South American tier-type design in a remarkably 
energy-efficient earth-sheltered structure. A substan
tial portion of the 146,000 square foot building is 
totally underground: The entire gym, industrial arts 
area, amphitheatre and some classrooms are 25 to 35 
feet below grade. 

This building will set new standards for energy 
efficiency. STYROFOAM* brand insulation is one of 
the reasons. There are 4 inches of STYROFOAM on 
roofs and decks and 3 inches in exposed walls. In 
below-grade areas, 3 inches are used from grade line 
to frost line, 2 inches in the intermediate zone, 
and finally, 1 inch near the footings. 

Only STYROFOAM brand in
sulation has proved it has 
the compressive 
strength. 

moisture resistance and lasting high R-value to work 
in demanding below-grade applications. These very 
same characteristics make it your best choice for walls 
and roofs as well. 

To offer your clients maximum energy efficiency, 
specify STYROFOAM brand insulation from frostline 
to skyline. And accept no substitutes—make sure 
STYROFOAM is what's actually installed. 

For complete information, call your Dow repre
sentative, or write: The Dow Chemical Company, 
Dept.D58, STYROFOAM Brand Insulation, .Midland, 
MI 48640. 

• rraaemark olThe Dow Chwnicai Company 

Circle No. 337 on Reader Service Card 

North Central High School. Spokane. 
Washington: 
Stingie. Ronald, Heylman and 
Cloninger, Architects. Engineers 
Steve Ronald, Partner in charge 
Peter Suden. Structural Engineer. 



Energy Conscious Design 
and Cost Efficiency. 

The Cade Advantage. 

if you specify for new buildings or are 
re-modeling older ones consider this: a room 
panelled in SYSTEM CADO with insulation 
can cut heat loss by about 50%. That means 

reduced fuel bills. Forever. 

And whether installed in home or office, an 
insulated CADO wall system has immediate 

cost advantages. It meets government standards 
for energy conservation so owners are 

eligible for income tax credit the first year; 
and if significant room alterations will be 

made, owners may qualify for re-mortgage 
financing, making SYSTEM CADO an affordable 

as well as intelligent investment. 

Simple to install in any room, CADO can be 
tailored to f i t around doors and windows as well 
as accommodate walls and ceilings of 
varying dimensions. 

Get all the facts on the advantages of an insulated 
CADO wall system. Call or write us today. 

CADO/ROYAL SYSTEM, INC., Dept. C-203 
155 Helen St., South Plainfield, NJ 07080. 
Showrooms: D&D Building, 979 Third Avenue, 
NYC/Merchandise Mart, Chicago/Oak Lawn 
Plaza, Dallas/PDC, Los Angeles/Atlanta/ 
Cincinnati/Denver/Houston/Miami/Philadelphia/ 
San Francisco/Seattle. 

'5: 

I 
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T H E R M A L * S E R I E S 
insulated Rollins Doors 

  

The Creative Chailense of Today 
To design a building that's energy 
efficient you've got to use every 
means to conserve energy. That's 
why Atlas has developed a 
series of insulated rolling doors 
that cuts wasted energy due 
to heat flow through and around 
the door curtain. 

The door slat is uniquely con
structed so that polyurethane foam 
is sandwiched between two 
faces of 22 gauge galvanized steel. 
The door frames are weather-
stripped on all sides, to make 

them the logical solution for the 
temperature-weather control 
problems that occur at large door 
locations, whether used at exterior 
or interior openings, whether 
motor or chairi operation, our 
Thermal-Series is the best bet-
when you have to meet the 
challenge of today. 

If you'd like more information 
on our Thermal Series call 
or write Atlas Door Corporation 
(20I) 572-57()(). Because 
we're committed. 

   
  

 

 
 

Atlas Door Corp. 
110 Truman Drive 
Edison, N. J. 08817 
201-572-5700 

Meeting the challenge of today. 
229 
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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. 
we're #2 in the world and 
going one better. 

Circle No. 404 on Reader Service Card 

 

Schindler Haughton 
ELEVATOR CORPORATION 

Toledo, Ohio 43609 



Products and literature 

The following items are related to the 
theme of this issue, energy-conscious 
design. They are separated by category 
for the reader's convenience. 

Photovo l ta i c p r o d u c t s 

The Solar Turbine is powered by silicon 
solar cells that directly convert sunlight 
into electricity. For use as an attic ven
tilator, it can use both wind energy and 
solar energy to move up to 1400 cu f t of 
air per minute, depending upon avail
able sunlight or wind. A thermal switch 
will shut the fan o f f when the tempera
ture drops below 65 F. The turbine 
helps to cool in summer and control 
condensation in the winter. Photowatt 
International, Inc. 
Circle 119 on reader sendee card 

Solar cell module AS 1-16-2300, de
signed for mass production, contains 35 
photovoltaic eel s connected in series. 
Each single-crystal silicon wafer cell is 
approximately 4 in . in diameter and will 
generate approximately 1 watt. Tem
pered glass, which is resistant to weather 
and blowing sand, transmits a higher 
percentage of light energy than conven
tional glass does. Polymer-coated metal 
fo i l back is impervious to air and mois
ture. Modules are approximately 4' x 1' 
X 1.5" deep and weigh 11 lb. ARCO 
Solar, Inc. 
Circle 120 on reader service card 

The 129SL Solar Panel, although de
signed for marine use, is adaptable for 
many other applications. I n remote lo

cations where conventional electric 
power is impractical, it can be used to 
charge batteries. The panel has 35 sili
con solar cells encapsulated in silicone 
rubber and encased in plexiglass for re
sistance to corrosion and impact. Free 
Energy Systems. 
Circle 121 on reader service card 

Photovo l ta ic l i t e r a t u r e 

Photovoltaic energy storage batteries 
are discussed in a four-page brochure 
that also shows a typical circuit. I t in
cludes tables o f details and specihcations 
f o r deep daily discharge and shallow 
discharge applications, and data for ap
plications having an average annual 
temperature less than 90 F. C8cD Bat
teries. 
Circle 200 on reader service card 

Metal Roofing Systems brochure de
scribes and illustrates eight types of 
roofs including batten, standing seam, 
metal panel, tile, and shingle systems. 
Also discussed are two integrated solar 
roofs, one a domestic hot water collector 
system and the other using photovoltaic 
cells fo r direct conversion of sunlight to 
electricity, which are being tested but 
are not yet available. The 20-page 
brochure includes specifications and de
tail drawings o f the roofs that are avail
able. Architectural Engineering Prod
ucts Co. 
Circle 201 on reader service card 

The Photon Powei^^ Module combines 
eight thin-f i lm coated-glass panels, 24" x 
24", each panel having 60 cells. Each 
eight-panel module is expected to pro
duce f r o m 80 to 120 watts. A six-page, 
four-color brochure describes the 
panels and provides technical data. 
Photon Power, Inc. 
Circle 202 on reader service card 

MSP43A40 40-watt photovoltaic mod
ules consist of 33 cells per module, each 
cell 4" X 4" square. The module pro
duces 40 watts peak power. A data sheet 
lists features and provides electrical, 
mechanical, and construction informa
tion, along with a list o f typical applica
tions. Motorola Semiconductor Prod
ucts, Inc. 
Circle 203 on reader semice card 

Photovoltaic products brochure sug
gests factors to be considered about 
solar electric power and provides in
formation about them. It discusses cell 
efficiency, module panel construction, 
and support services available. Cell 
shapes, panels, and typical installations 
are illustrated. Applied Solar Energy 
Corporation. 
Circle 204 on reader service card 

Phase change salts 

The heat tray, made f r o m high-density 
polyethylene, is filled with phase change 
salts that melt at 89 F, at which point 
heat energy is stored. When the tray 
cools below 89 F, the stored energy is 
released. Solar collector requirement is 
1 sq f t for each tray, and one tray is ca
pable of storing up to 500 Btu of heat 
energy. According to the manufacturer, 
a 3' X 3' X 7' high stack of trays could 
provide 50 to 70 percent of the annual 
heating requirements of a 1200-sq-ft 
home having R-20 walls and ceiling. 
Saskatchewan Minerals. 
Circle 122 on reader service card 

Energy PODS are made of phase-
change material, factory-sealed into 
translucent, fiberglass-reinforced poly
mer containers. Hung behind solar glaz
ing, they will store as much heat as a 
lO-in.-thick masonry wall, says the man
ufacturer, but with 80 percent less 
[Products continued on page 234] 
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H GREAT UJHLL IS 
nOUJ H LOT EHSJEBJO BUILD 

Our new building 
system gives you the two 
things that count most: higher 
quality and lower cost. 

It's been thoroughly field-
tested. 1500 buildings later, we 
have all of the details worked out. 
The result is a simple, quality 
system that lets you make the most 
of quickly trained labor, yet goes up 
fast and ends up better. 
THE BASIC PANEL 
You start with half the wall already built; 

the inside half. It is made of a high 
strength steel wire cage, welded 
through and around a core of 
expanded polystyrene. Each 4' x 8' 
panel is an easy-to-handle 26 pounds. 

IT'S STRONGER. 
The basic panel can be finished with a 

coat of Portland cement plaster, 
inside and out, gun or hand applied. 

The finished wall has 
excellent structural load 
bearing qualities. 
IT LASTS LONGER. 

No rot, fungus or 
termites. Also, the walls 

are fire resistant and have 
outstanding seismic 

properties. 
DEADENS SOUND. 

Excellent in offices, homes, 
apartments and condos. Also 

excellent as a low cost, free 
standing sound barrier wall against 

freeway and other noises. 
THERMAL EFFICIENCY 

It's a thermal mass—just what's called 
for in buildings designed for passive 
temperature control. 
SEND FOR THE FULL STORY 

Details are in our latest brochure. Send 
for your free copy. 

RESIDENTIAL CONSTRUCTION 

COVINGTON'S 
THERML-IMPAC 

PANEL THE NEW 
BUILDING SYSTEM 

Covington Technologies/17811 Mitchell Avenue/Irvine. CA 92714 
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Aurora ceilings. Above all, dramatic, 
Above all, Aurora ceilings from 
Conwed. Dramatic styling echoed 
in a deeply eroded pattern, ren
dered in warm, inviting ivory tones. 
Drama from a pattern carefully 
proportioned to accommodate the 
scale of any room of any height 
or size. Drama from a designer 
ceiling which complements any 

commercial interior Conwed® 
Aurora ceilings. Above all, 
dramatic. 

Aurora ceilings offer drama 
with performance. Performance 
that comes from solid dimensional 
stability, good acoustical con
trol and U.L. Time-Design 
Fire-Ratings. Choose from either 

concealed or reveal edge tiles. 
Find out more about the 

drama and performance of Aurora 
ceilings by Conwed. See Sweets 
File 9.1/Co or contact Conwed 
Corporation, Ceiling Products 
Division, 444 Cedar St., P.O. 
Box 43237, St. Paul, Minnesota 
55164. Phone 612-221-1184. 
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thickness and 95 percent less weij^ht. 
They can be used in either active or 
passive solar heating systems and are 
recommended for greenhouses, remote 
storage installations, and waste-heat re
covery systems. They can be hung or 
suspended on racks or chps. Solar Com
ponents Div., Kalvvall (^orp. 
Circle 123 on reader sennce card 

The C.E .S . Energy Rod is designed to 
absorb excess heat f r o m the sun, a hre-
place, or any other source, then slowly 
release it as it is needed. Six 6-ft rods will 
absorb and store 15,000-20,000 Btu. 
enough energy to keep an average room 
warm through the night, according to 
the manufacturer. Stands are available 
that hold three to five smaller rods, 
which can be charged in one area, then 
moved to another where heat is needed. 
Certified Energy Systems, Inc. 
Circle 124 on reader service card 

Thermol 81—The Energy Rod woi ks 
on the phase-change principle, absorb
ing heat as the compound melts. Each 
3V2-in. diameter, 6-ft rod absorbs 2460 
Btu of latent heat at 81 F. The rods have 
been used in passive and active solar sys
tems, heat reclamation, heat-pump sys
tems and solid-fuel heat systems. They 
can be assembled in different combina
tions to meet specific needs. PSI Energy 
Systems, Inc. 
Circle 125 on reader service card 

[ M ^ ^ ' I 

The Heat Cell lor thermal storage is 
based on a melting phase-change mate
rial that begins to absorb heat at 81 F. 
When the heat is lowered below 81 F, a 
fully charged Heat Cell will relea.se heat 
at 81 F for hours. The cylinder has a 
large surface-to-volume ratio for excel
lent heat transfer. Sources of heat can 
be the sun, industrial and commercial 
processes, and off-peak electricity for 
later use. Texxor Corp. 
Circle 126 on reader service card 

Thermalrod-2T * phase change salt 
system uses calcium chloride hexahy-
drate within a high density polyethylene 

storage rod to store heat. Heat is stored 
at 82 Btu per lb at 81 F as the salts melt: 
the salt gives of f heat below that temper
ature as it returns to crystal f o rm . It can 
be used in passive or active solar heating, 
hybrid solar systems, waste-heat recla
mation, and water-source heat-pump 
systems. Energy Materials, Inc. 
Circle 127 on reader service card 

HeatPac ' energy storage system stores 
heat in a medium consisting of Glauber 
salt and filler, which is enclosed in a 
dark green pouch. The HeatPac mod
ules, placed between the ceiling insula
tion and finished ceiling, absorb heat 
bounced f r o m the sun, f r o m wood-
burning stoves, or f r o m off-peak elec
tricity. When the temperature drops, 
the heat packs radiate the heat back into 
the room. Colloidal Materials, Inc. 
Circle 128 on reader service card 

Exterior insulation 

Therm-System exterior wall insulation 
and finish brochure describes Pleko 
Therm insulating building material. 
There are cutaway illustrations o f the 
components, and step-by-step methods 
of application are also shown. A table of 
technical data on tests and their results 
is included. Kern-Tac, Inc. 
Circle 205 on reader service card 

S T O exterior wall insulation and finish 
can be applied to any sound substrate, 
such as precast concrete, masonry, 

WHAT THE BEST INSUIATED ROOFS 
THE PINK STUFF: ThermcDc.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 attachment 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. 

1 

I 
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bric k, block, and sheathing. It consists of 
expanded polystyrene insulation board, 
fiberglass mat or mesh embedded in a 
ground coat, and a decorative, seamless, 
acrylic-based wall coating that is ready 
mixed, scrubbable, and impact resistant. 
An eight-page brochure describes and 
illustrates the system and its compo
nents and discusses its advantages. STO 
Energy Conservation, Inc. 
Circle 206 on reader service card 

Outsulation® brochure provides en
ergy-saving features of the exterior 
wall insulation and finish system. It 
compares the expanded polystyrene 
panel with conventional alternatives. I t 
describes physical properties, design 
and aesthetic possibilities, application 
methods, and thermal shock reduction 
capabilities. Dryvit Systems. 
Circle 207 on reader sendee card 

Heat mirrors 

Heat Mirror® is a th in , invisible coating 
applied to polyester film that is sealed 
between two pieces of conventional 
glass. Acting as a selective filter, the film 
allows sunlight to pass through the win
dow, but reflects heat rays back into the 
room. It is said to reduce heat loss 
through windows by as much as 66 per
cent. I t is also effective in reducing heat 
gain dur ing the summer. Cost is ex
pected to be about that of triple-pane 
glass. The Southwall Corp. 
Circle 129 on reader sendee card 

Passive Solar glass, available as a 
double-pane insulated unit, transmits 
short-wave radiation f r o m the sun to the 
inside, but reflects long-wave heat radia
tion back into the interior space. Primar
ily for use in cool climates, the glass has 
a thin metal coating applied directly to 
the inner surface. The metal gives a 
warm blue cast to the outside of the 
window but appears clear f r o m the in
side. Guardian Industries. 
Circle 130 on reader sendee card 

Controls products 

Dual zone environmental control sys
tem Model 2-336 controls up to six air-
conditioning stages, six heat-reclaim 
stages, and twelve auxiliary heat stages 
to manage the environment in super
markets, warehouses, and other large 
building complexes. Electronic sensors 
measure indoor and outdoor tempera
tures and dew-point. The control system 
computes and maintains desired envi

ronment through seasonal and day/ 
night changes, says the manufacturer. 
Com-Trol , Inc. 
Circle 131 on reader sendee card 

Solid-state dimming systems conserve 
power and cut maintenance for incan
descent, fluorescent, and high intensity 
discharge l ighting systems. They of fe r 
low-\oltage, single- or multi-point con
trol with preset timed fades of 0-60 
seconds. Systems are available to con
trol l ighting in offices, restaurants, 
churches, department stores, hotels, 
and auditoriums. They are self-con
tained and include all circuit breakers, 
transformers, etc., in a wall-mounted 
cabinet. Hub Electric Co., Subs, of 
Westinghouse Electric Corp. 
Circle 132 on reader sendee card 

Automatic Lighting Controllers tu rn 
lights on and o f f sequentially, rather 
than dimming ihem. Sensors determine 
when daylighting levels are insufficient 
and turn on lights where they are 
needed. Variations provide flexibility 
for handling special incandescent, 
fluorescent, or H I D lighting require
ments. Substantial savings are said to be 
possible, not only in reduced power for 
lighting, but in reduced air-conditioning 
loads. International Technology Corp. 
Circle 133 on reader sendee card 

The Pneumatic Integrated Control sys
tem for air-handling units is a modular 
temperature and humidity control sys-
[Products continued on page 238] 
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ARE WEARING THESE DAYS. 
GRCBi ff: Tempchek.® It gives you the same high R-values as Thermax, and 

types ol decks, except directly over steel decks. Tempchek is the only urethane foam root insulation 
reintorced with glass fibers. It has greater dimensional stability than the others, so it resists "growth' 
3^^, ^ } ^ ^ ^ • ^ ol^hich makes Tempchek first choice for any appUcation 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 

a Jim v^alter company 

Circle No. 327 on Reader Service Card 
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Stark Structural Facing Tile 

Summit Junior High School. Ashland, KY / Architects: James E. Moore & Associates / General Contractor: W. B. Fossons & Sons 

The face that won't show its age 
When you specify Stark 

Structural Glazed Facing Tile, 
you design for the future. Because 
even after 25 years of use -
and abuse - walls like these at 
the Summit Junior High School 
will still look like new. 

With SGFT, the ceramic glazed 
face is baked on the clay body. 
It's not painted on. And it's not 
plastic. So the face won't peel, 
crack, fade or discolor with age. 
That's why it's ideal for appli
cations like schools, food 
processing, water and power 
plants, and hospitals. 

Because it never needs 
painting, SGFT reduces main
tenance significantly over the 
life of the building. And it resists 
stains, marks and chemicals 
better than any other wall material. 

I m p e r v i o u s , 

f i r e r e s i s t a n t , 

t h e r m a l e f f i c i e n t 

During manufacture, Stark 
SGFT is kiln-fired at over 2000° F. 
So it won't burn, spread flames 
or emit toxic fumes. 

SGFT is available in a wide 
range of colors. For lower price 
and quick delivery, select a 
Stark Quick Start Color and 
specify standard stretchers from 
floor to ceiling. Eliminate all 
unnecessary shapes and fittings. 

- • . • - . • 

In areas such as gymnasiums 
and swimming pools where noise 
control is important, choose Stark 
acoustical tile. Face perforations 
with fiberglass pads let the wall, 
rather than the ceiling, absorb 
the sound. 

For new literature, write: 
Stark Ceramics, Inc., P.O. Box 
8880. Canton. OH 44711. Or call 
toll free: 1-800-321-0662. In 
Ohio, call collect: 216-488-1211. 
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A PEN HAS 
TO BREATHE 

TO DRAW. 
A technical pen does not live on ink alone, it needs air to keep 
the ink flowing, and thafs the problem ordinary pens have failed to 
overcome. 

You see, inside an ordinary technical pen there's a tiny breathing 
passage which has an infuriating tendency to clog, choking off the 
vital air supply. The ink stops and you have to start shaking the pen 
e^ery feA/ seconds to keep the ink trickl ingout. 

The Castell TG Pen has no breathing problems. 
TG's patented drawing cone has tremendous breathing capacity. 
As our diagram shows, air enters the pen through a wide opening 
where the drawi ng cone meets the col lar. It flows through a un ique 
channel v\4iichspirals five times around the cone, then passes into the 
reservoir to displace ink as it's needed. 

It won't clog. 
TG's spiral channel has wide, deep grooves which won't get blocked 
with dried ink deposits I i ke the narrow breathing passages of ordinary 
technical pens. Whafs more, TG stays clog-free even if it's not used for 
weeks. Inside the cap, there's a special Hygro humidifying element 
which, when activated by a drop of water, keeps the point moist and 
ready to draw. 

The not-too-technical technical pen. 
With all its sophisticated design, the TG is amazingly easy to use. You 
can take it apart, clean it, fill it and put it back together in seconds. 
Time studies showthatcomparedtoordinary pens, using theTG System 
saves a lot of time which saves a lot of money. 

In fact, the only thing thafs hard to do with a TG is get the I ine 
widths confused. Each pen has bold markings on three sides identifying 
both American standard and metric sizes against a color background 
conforming to ISO I ine width color codes. 

Stainless, tungsten, and now, jewel points! 
In the TG System, there's a point thafs perfect for the work you're doing. 
For drawing on paper or vellum, there's the TG with stainless steel point. 
And for drafting film you can usethetungsten carbide TGH or our ne^ 
sapphire j^A/elTGJ. All three are available individually and in vcirkingsets 

Try the TG System. The things that make it breathe easy will make 
you breathe easy too. 

The Castell 16® 
lechnkal Pen System. 

HWoii'taog. 

FaberCastell 
Circle No. 346 on Reader Service Card 
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tern that is designed, ordered, and 
tested with computer assistance. Five 
function modules satisfy logic and con
trol requirements for economizer 
switching, damper control, heating, 
cooling, and humidity, auxiliary, and 
fan status. A variety of modules allow 
the system to be adapted to almost any 
air-handling unit. Johnson Controls. 
Circle 134 on reader service card 

— — r ^ . 

Delta 5600 building management sys
tem uses the Delta 1000 independent 
microprocessor-based central control 
and monitoring system. Each Delta 1000 
has its own sensors, data gathering 
panels, and peripherals for functions 
such as energy management, fire pro
tection, serurity,and monitoring of elec
trical and mechanical systems. The mas
ter control includes a minicomputer, 
interactive cathode ray tube, operator 

console, and a number of printers to 
provide management reports. Applica
tions are in very large building com
plexes, such as universities, industrial 
facilities, and military bases. Honeywell, 
Inc., Commercial Div. 
Circle 135 on reader service card 

*Smart' digital thermostats now have 
space fo r a 9-volt backup battery for op
eration when electrical power is inter
rupted. The thermostats are available in 
two models, one for heating/cooling and 
one fo r heating only. Both accommo
date all 24-volt systems except heat 
pumps, and there is an adapter kit that 
allows the thermostat to be used with 
electric, hydronic, and oil-f ired units. 
Jade Controls, Inc. 
Circle 136 on reader service card 

Energy management system EMS-100 
is a microprocessor-based system that 
programs deferrable energy loads and 
controls electric demand peaks. Func
tions can be entered by means of four 
function buttons with a numeric key
board, with LED indicators that show 
what loads are on. Manual override 
switches can be used to meet specific re
quirements. Eagle Signal Energy Man
agement Systems. 
Circle 137 on reader service card 

The DMC 2000 digital monitoring con
trol combines with the company's two-
speed heat pump to limit the use of re
sistance heat in the recovery cycle. The 
computer controls automatically change 

temperature settings up to twice a day, 
to provide both heating and cooling. A 
stand-by setting keeps the temperature 
in an unoccupied house f rom reaching 
damaging extremes. Tiny sensors lo
cated throughout the house relay tem
perature readings to the monitoring 
control to improve comfort. General 
Electric. A i r Conditioning Business Div. 
Circle 138 on recLder service card 

A Programmable Lighting Control that 
is a microprocessor-based system can be 
used in both new and existing buildings. 
It enables automatic time scheduling of 
lighting, H V A C , and other electrical 
loads, with manual override capabilities. 
The controller can schedule up to 8000 
loads and be programmed to make up 
to 1000 schedule changes. There is a 
battery backup in the event of power 
outages. General Electric Co., Wir ing 
Devices Dept. 
Circle 139 on reader sendee card 
[Products continued on page 243] 

NEW 
GUIDE ON 
L i f e / S a f e t y 
D o o r C o n t r o l 
Yours FREE! From 
Reading-Dorma. 20-page 
i l lust rated product 
gu ide on the fa i lsafe 
Dorma F Series and the 
Reading 101 Series. 
Covers bo th electro
mechan ica l and electro-
pneumat ic door c losers. Includes 
a Typical App l i ca t ion Chart to s imp l i f y 
correct product se lect ion for speci f ic app l ica t ions . 
Conta ins a Cross Reference Guide to compet i t i ve 
products ; a lso a Funct ion and Size Selector Chart. 
Get your copy now. 

READING 
DORMA 

READING-DORMA CLOSER CORP. 
Dorma Drive. Reamstown, Pennsylvania 17567 

Phone toll-free (800) 523-8483 In Pa. (215) 267-3881 

Name/Title 
Company/Phone. 
Address 
CIty/State/ZIp 
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Design Possibilities 
Unlimited 

C r e a t e un ique in ter ias a ex te r ias W\\h 
Fancy Cuts c e d a r shingles. C h o o s e f rom 

9 d is t inct ive styles t o d e s i g n a limitless var ie ty of 
t rad i t i ona l or c o n t e m p a a r y pa t te rns 

wi th textural ef fects. Nat iona l l y d is t r ibuted. 
For s a m p l e , des i gn g u i d e a n d specs. , wr i te : 

Shaker town Corp . , Win lock , WA 98956. 

( ;ir( Ic- No. 405 on Reader Service Card 



i-ormica 
Corporation 
Design 
Concepts 

New Directions 
in Surfaces 

  

Design Concepts, a new laminate collec
t ion, perfect for off ice furnishings. 

Solid colors, highest gloss, subtle design 
textures, and fully formable for elegant 
contoured edges. 

Created by designers for designers. Win
ner. IBD Gold Medal for best new product 
design. 

FORMICA ' IS a registered t rademark of 
Formica Corporat ion. Subsidiary uf 
Amencan Cyanamid. Wayne. NJ 07470 

Desk by Dexter Design. Inc.. New York 

FORMICA 

decorative laminate 



m m 

m m 

t 

I 

MET.U FL'VSHINC; 
\ 1" RIGID LNSL'LATION •'ô '—7 XLW.C . cur 
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FOLLANSBEE 
FOLLANSBEE STEEL CORPORATION FOLLANSBEE. WEST VIRGINIA 
FOR FURTHER INFORMATION CALL TOLL-FREE 800/624-6906 

Circle No. 347 on Reader Service Card 

St. Procopius Abbey is an impressive example of 
contemporary architecture, and like many other 
recently erected buildings of comparable 
distinction, it is roofed with TCS (terne-coated 
stainless steel). There is an inherent logic here, for 
TCS is unmatched in its resistance to corrosion, 
never needs maintenance if properly installed, and 
weathers to a uniform and attractive warm gray. 
Thus excellence of product complements 
excellence of design. 

TCS: THE LOGICAL 
CHOICE 

ST PROCOPIUS ABBEY. LISLE ILLINOIS ARCHITECTS LOEBL SCHLOSSMAN & HACKL CHICAGO ILLINOIS ROOFINGCONTRACTOf 



CLASSICS 
See the entire collection at our showrooms, 
or write on your letterhead for our new 
catalogue. Or design your own fixture. 
We'll do the contract work. 
We do it all. And we do it here in the U.S.A. 

KOCH+LOWYINC 
THE PAST PRESENT AND FUTURE 
OF MODERN LIGHTING 

Circle No. 370 on Reader Service Card 

940 Third Ave., New York 10022 
Pacific Design Center, 8687 Melrose Ave., Los Angeles, Calif. 90069 
10044 World Trade Center, Dallas, Texas 75258 

1245 Merchandise Mart, Chicago, Illinois 60654 
Galleria Design Center, 101 Kansas Street, San Francisco, Calif. 94103 

C423.2 Commerce Wing, Southern Furniture Center, High Point, N.C. 27261 

THE TOUCH LAMP SERIES 
Beautifully created. Energy efficient. 
Touch any metal part for three levels 
of brightness - dim. medium, high... 
touch again for off. 
"Touchtronic" unit allows a one-way bulb 
to work like a three-way bulb. 
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Distributed Digital Control computt i 
based building automation system inte
grates primary environmental control 
and energy management supervisory 
control functions into one s\stem. It is 
f ully compatible with the company's Sys
tem 600, allowing the use of coinpo-
nents to suit building requirements. A 
simple, on-line exchange of boards al
lows users to upgrade systems as build
ing needs change. MCC Powers, Mark 
Controls Corp. 
Circle 140 on reader seri'ice card 

Inn-Command--', a wireless guest room 
control system, uses existing building 
wiring to permit front-desk personnel to 
place individual room conditioners in 
occupied or unoccupied status. The 

control point is a front-desk con.sole. 
When in the occupied mode, a con
ditioner will respond to the setting on 
the thermostat by the rooms guest. In 
the unoccupied mode, it will respond to 
the setback sensor in the conditioner. 
Optional features are a message and a 
u.ike-up system and a copy printer for 
room status or listing reports. The 
Singer Co., Climate Control Div. 
Circle 141 on reader service card 

Controls literature 

Accustat energy-saving thermostats in
clude single, multistage, heat-pump, 
line-voltage, limiter, and setback mod
els. Snap-in set point mercury sensors 
are accurate U ) ±0 .5 F and are free o f 
dr i f t and fatigue. Accustats, which are 
designed for residential, commercial, 
and industrial applications, are de
scribed and illustrated in an eight-page 
catalog. PSG Industries, Inc. 
Circle 208 on reader service card 

' E C O N V I Facilities Management' is a 
16-page brochure that describes a 
computer-based system for central con
trol of building energy consumed and 
enxironment. Sensing devices feed in
formation to data acquisition panels that 
transiTiit it to the central console. Both 
hardware and software components are 
discussed. Barber-Colman Co., En
vironmental S>stems Div. 
Circle 209 on reader service card 

The Watchdog'" Class 8865 energy 
management system is microproces
sor-based and designed fo r use in com
mercial and industrial applications hav
ing monthly electric bills exceeding 
SI000. Priority, shed and restore times, 
and weekday and weekend time-of-day 
scheduling can be entered. The system 
is described in an eight-page brochure. 
Square D Co. 
Circle 210 on reader sendee card 

Solar products 

The SAV cylindrical solar collector 
presents its curved surface at the op
t imum angle to the sun's radiation dur
ing daylight hours. Bounced radiation 
f rom the reflective surface over which 
the cylinder is mounted puts the entire 
cylindrical surface to use. Model HD-20 
uses normal water-line pressure and re
quires no pumps, storage tanks, wiring, 
or control devices. Collectors can be ar
ranged in both series and parallel 
groups for industrial, residential, and 
recreational uses. SAV Solar Systems. 
Circle 142 on reader service card 

Trident solar-based energy system is 
said to provide complete space heating, 
space cooling, and domestic hot water. 
It consists o f collector panels, ful ly insu
lated storag;e tanks—one for space heat
ing, one fo r hot water—tubing that 
circulates warm water through the con-
[Products continued on page 246] 

KARL FRIEDRICH SCHINKEL 

A L I M I T E D F A C S I M I L E E D I T I O N of Karl Friedrich Schinkel's Samrnlung Architektonischer Ftitwurfc. "Collection of Architectural Designs" is ncm available for 
immediate delivery from Exedra Books Incorporated. Fully respecting the delicate lithography of the 1866 edition, this new volume maintains the eighteen by twenty-four 
inch format and includes all 174 original plates plus the first complete English translation of Schinkel's own descriptive commentary. A preface by Mr. Philip Johnson 
and scholarly essays by Dr. Hermann G . Pundt, author of Schinkel's Berlin, and Professor Rand Carter provide contemporary criticism. This new edition of Schinkel's 
timeless work is limited to one thousand volumes, each in its own boxed folio. Price: US S450.00 
Please reserve copies of Karl Friedrich Schinkel's Sammlun}> Architektonischer Entwurfe. "Collection of Architectural Designs ' in my name. 
Name Address 
City, State, Zip 
Check Enclosed • American Express • MasterCard • V I S A • Card U. 
E X E D R A BOOKS I N C O R P O R A T E D : A not for profit corporation • 

Signature. 
Expires. 

Post Office Box 10235 Fort Dearborn Station • Chicago. Illinois 60610, U.S.A. 

Circle No. 345 on Reader Service Card 
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1 1 
Z e r c f s n c w 

s o u n d - s t o p 1 - R 
d o o r s y s t e m 

The new Zero "Sound-Stop 1-R" guarantees a 
cont inuous seal around the full perimeter of the 
opening. Special attention is given to the corners. 
Result: An S.T.C. rating of 44! 

Write for our new catalog. It tells all about 
the new "Sound-Stop 1-R"—as well as the rest 
of the Zero line. 

How's that for a sound idea? 

244 

SOUND 
STOP • Zero Weather Stripping Co., Inc. 

415 Concord Ave.. Bronx. NY 10455. (212) 585-3230 
1924-1981 57 years ot opening the door to progress 
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HOW JUST r/2 CORDS 
OF WOOD, THE SUN, AND EXOLITE SHEET, 

CARRIED A CONNECTICUT FAMILY 
THROUGH A FRIGID WINTER. 

When Frank and Ruth Cooley 
built their 1,500 square foot 
home in a wooded area outside 
Washington, Connecticut, they 
decided to eliminate thefurnace. 

Instead, they chose to rely on 
EXOLITE double skinned acrylic 
glazing and a unique passive 
solar energy system for comfort. 

The home not only saved the 
Cooleys a lot of money in heating 
bills, but also proved to be an 
excellent example of a passive 
solar house that required very 
little effort by the occupants. 

There are no shading devices 
or night curtains to be opened or 
closed to prevent heat loss or 
diffuse the summer sun. 
A solar staircase lets 
the sun shine in. 

A solar staircase made up of 
11 "x4'str ips ofaluminumsheet-
ing, coated with a thin covering 
of resin and toluene to prevent 
corrosion and help retain their 
reflective surface, is positioned 
between the rafters under the 
EXOLITE acrylic sheet. 

Under the solar staircase is a 
transparent plastic film attached 
to the wood rafters. 

The solar staircase reflects 
75% of the summer sun's rays 
but allows penetration of 100% 
of winter sun's rays. The trans
parent plastic film assures maxi-

STANDARD ASPHALT 
SHINGLE ROOF 
(NORTH SIDE) 

SOLAR STAIRCASE 
(SOUTH SIDE) 

EXOLITE DOUBLE 
SKINNED SHEET 
SURFACING 

10 "AIR SPACE 

11" X4-
ALUMINUM PANELS 

TRANSPARENT 
PLASTIC FILM 

QUARRY TILE 
FLOOR 

\ 6" CONCRETE 
SLAB FLOOR 

— 150 CU YDS. 
RIVER ROCKS 

SOLAR DETAILS 

mum insulation. And EXOLITE 
acrylic sheet on the roof trans
mits the sunlight. 

How the Cooley house solar 
collection system works. 

During the winter, the solar 
staircase allows sunlight to enter 
the house providing direct gain 
heating of the south side, A 6" 
thick concrete floor acts as a 
solar energy collector and pro
vides storage. 

In addition, a 5'-deep bed of 
3" and up rocks under the slab 
floor stores excess daytime heat 
for use at night. 

This excess heat is collected 
by 3'/4 hp fans, which pull heat 
through two ducts from the top of 
the living area. The outer surface 
of the ducts is glazed to help pre
vent heat loss. The interior sur
face is painted black to absorb 
more heat. 

At night, the slab floor allows 
re-entry of heat directly to the 

room. Glazed transoms aomit 
light tothebedroomsonthenorth 
side of the house. And the forced 
air circulation system draws 
warm air from the top of the rock 
bed and distributes it to the 
house, as required. 

The only component of the 
system that requires manual 
operation is a roof ridge vent that 
exhausts summer heat. 

E X O L I T E acrylic sheet 
makes it happen. 

Thekey tothesolarcollection 
system is the south-facing roof 
glazing, composed of eleven 
4 ' x 1 4 ' panels of EXOLITE 
acrylic sheet. The double 
skinned sheet provides an 
insulation value equal to 5 /8" 
insulating glass at a consider
ably lower in-place cost. 

The large glazing area re
quires a product that offers rigid
ity, light weight and high light 
transmittance. The ribbed struc
ture of EXOLITE sheet provides 
both good stiffness and low 
weight. It has a light transmit
tance of 83% and a heat transfer 
coefficient (U value) of 0.55 
BTU/hr. /sq. f t . /°F. in the sum
mer and 0.58 BTU/hr. /sq.f t . /°F. 
in the winter. 

And, EXOLITE sheet offers 
the additional advantage of light 
diffusion to provide pleasant, 
not harsh, daylighting. 

How well did this passive 
solar system collect the sun's 
energy? The Cooleys burned 
)ust one and one-half cords of 
wood in their woodburning stove 
— the home's only back-up 
heating system. Ninety percent 
of their heating requirements 
came from the sun. 

Want to know more'r' Please 
contact us at 697 Rt, 46, Clifton, 
NJ 07015, (201) 560-0485. In 
Canada: Chemacryl Plastics 
Limited. 73 Richmond St W , 
Toronto, Ont. M5H 2A2. 

Caution EXOLITE double skinned sheets are combustible 
thermoplastics Precautions used to protect other common 
combustibles should be observed Building Codes should be 
lollowed carefully Further data are available from C Y / R O 
Industries 

^ 3 
C Y / R O Industries 

A Partnership of Cyanamid Plastics, Inc. and Rohacryl , Inc 

Circle No. 333 on Reader Service Card 
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\cnti()nal slab f or radiant heating, and a 
computerized controller that monitors 
air and water temperatures. A n integral 
backup gas-fired unit is automatically 
activated when solar energy is insulTi-
cient. Trident Energy Systems. 
Circle 143 on reader sen<ice card 

Helio-Flo 1 for drain-down solar water 
heaters has been redesigned to include 
an electronic de\ice to eliminate prob
lems ot cycling, when fitted with a daily 
drain-down controller, generally pre
ferred for fail-sate freeze protection. A 
new regulating vahe allows fine tuning 
of the flow rate for optimiun perform
ance. Compact styling makes it easy lo 
insiall on most standard solar storage 
tanks. Heliodyne, Inc. 
Circle 144 on reader sendee card 

A solar domestic hot water system 
combines a conventional domestic hot 
water tank and a solar fluid storage tank 
in one compact unit. Heated water is 
pumped f rom the draindown tank, 
through the heat exchanger in the hot 
water tank, and back to the collectors. A 
3-in. layer of insulation gives the tank a 
rating of R-2I . The system uses Sun-
pak-^ evacuated tube solar collectors, 
u iih parabolic cusp reflectors to direct 
sunlight onto the collectors all day. 
Sunmaster Corj) . 
Circle 145 on reader sennce card 

A solar collector, Series 4000, offers 
features that include tube/fin design and 
black chrome-plated panels. Two light
weight models are a double-glazed 
a( i \ lie/Teflon collector weighing 65 lb 
and a low-iron-glass/Teflon model 
weighing 95 lb. A "free float" design al
lows the plate to expand and contract 

passive 
s o l a r g k i z i n g 
^ s y s t e m s 

polymer sheet f 
systems - offers m 
economy. 
Sun-Lite® Insulated 
glazing panels - ar 
shelf and pre-englneered. 
Sunwall® job-engineered 
complete wall and skylite 
systems - for maximum 
performance. 

hree use-proven products fro 
an ever expanding group of solar 
energy collection/utilization 
products from the . . . 

KALWALL CORPORATION 

( i i n l f No. 364 on RciuU'i Scrx i i f ( l .m l 

witilin the frame, and an EPDM gasket 
maintains a water-tight seal. The all-
aluminum frame withstands corrosion, 
weather, and climate extremes. Sun-
carih Solar Products Corp. 
Circle 146 on reader service card 

Sun-Lite* Premium I I cylindrical 
tanks, made o f fiberglass-reinforced 
polymer sheet, are available tor solar 
energy storage in both active and pas-
si \e solar heating systems. Because of 
their strength and wet heat resistance, 
they can be used to hold most liquids 
and other materials. Approximately 50 
percent of the sun's energy striking 
waicr-filled tubes is absorbed for heat 
storage, and 50 percent is transmitted as 
natural light. Normal service range is 
between 34 F and 170 F. They are 18 in. 
in diameter, 120 in . high, and weigh 20 
lb when empty. Solar Components D i \ . . 
Kalwall Corp. 
Circle 147 on reader sendee card 

Solar differential control C-30-1S-2F 
offers primary and secondary freeze 
protection for domestic hot water sys
tems. Control features include an ad
justable storage high temperature l imit , 
LED power and pump indicators. LED 
vahe status indicator, and pump-mount 
fit kits to simi)lify installation. Inde
pendent Energy, Inc. 
Circle 148 on reader sendee card 

A solar pool heater, available with 23-
and 29-sq-ft absorber plates, is light
weight and provides un i form thermal 
efficiency. Integral manifolds, W-i in . 
round, accommodate the flow of solar-
heated water through the system and 
the absorber plate, which is constructed 
entirely o f copper. Accessories include 
mounting bolts, relief valves, hose con
nections, and clamps. Terra-Light, Inc. 
Circle 211 on reader sendee card 

Kopper King CR-4000 solar panel has a 
copper absorber plate that provides 
maximum theinial energy transfer and 
decreased inaintenance. The panel has 
an iron-free tempered glass that in
creases light absorption. It has been 
tested according to ASHRAE 93-97 and 
meets or exceeds HL^D requirements, 
savs the manufacturer. The unit is 30" x 
90" X 2" high and weighs 86 lb. Thermex 
Solar Products Corp. 
Circle 212 on reader sendee card 

The HP-150 flat plate solar collector 
has internal reflectors aroimd the 
perimeter of the absorber plate to pro
duce a mild concentration effect by di 
recting extra radiation onto the ab
sorber plate. The reflectors help lo 
capture radiation that might otherwise 
be lost, extending the hours of collection 
dur ing the day and over the year. 
Energy Design Corp. 
Circle 213 on reader sendee card 

Two domestic water heating systems, 
Solector Pak 2100 and 3000, are pre
wired and preplumbed systems. Model 
2100 is for residential use in relatively 
[Products continued on page 248] 
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Leco puts ou i l i r e u o o r s 
to meet every label requirement 

thehigfi 
performance 

door 
people 

Ceco has the fire door you're looking for. In fact, we can draw f rom 
thousands of attractive door and frame combinat ions to meet all 
your Underwriters' and Factory Mutual label requirements. 

Ceco has been designing, bui ld ing and testing steel doors for 
over 30 years. So we know what it takes to meet all the nationally 
recognized bui ld ing standards - inc luding those on fire protect ion. 

But with Ceco doors you also get fast, simple installation, 
added bui ld ing security, a complete selection of attractive builders 
hardware, plus the lasting beauty of Ceco s Colorstyle f inishes. 
That's performance. Steel doors to meet every esthetic and 
funct ional need. 

So when you need informat ion on fire doors, security, hardware, 
or instal lat ion, your Ceco high performance door specialist is a 
good guy to know. See us in Sweet's. Or wr i te : 
The Ceco Corporat ion, 1400 Kensington Road, Oak Brook. IL 60521, 

CECO 

Circle No. 408 on Reader Service Card 



i i i i m * . i iu ic in:> . i i m c u u M s i s ( ) i miern . iiiN 
niiini folded solar energy colleciois. 
temperature controls, pumps, shutoff 
\ahes for diainage, and electrical con-
ncciions. Model intended for use 
in colder climates, features drainback 
capacity. Sunworks, Div. of Sun Solector 
Corp. 
Circle 214 on reader service card 

Solar literature 

The Collect-A-Ray solar water heater 
system is described in a four-page 
brochnte tli;it lists its components and 
features, and the capacity required, de
pending on family size. The percentage 
ol hot water needs that can be met range 
f rom 55 percent in northern U.S. zones 
to 80 percent in the south. S|C Corp. 
Circle 215 on reader service card 

Sol can concentrating solar collectors 
! 1 ; i ( k I he snn in a I SO-degree rotation to 
provide efficient, all-day collection. 
They can be used with domestic hot 
water or space-heating systems. A 
four-page brcK htire descrilxfs the collec
tors and provides specifications. Solar 
Resources International. 
Circle 216 on reader sennce card 

Solar air systems lor space and water 
heating are described in a four-page 
brochure. It discusses the advantages of 

tne lour inoaes: collector to hou.se, col
lector to storage, storage to house, and 
collector to water. Solar Farm Indu.s-
tries. 
Circle 217 on reader service card 

REVERE 
SUN-AID 
SOLAR ENERGY COLLECTORS 

Sun-Aid ' solar energy collectors 
brochure includes dimensions, piodnci 
features, material specifications, sample 
engineering specifications, and collector 
eHiciency rating charts. A reply card en-

systems. Revere Solar and Architectural 
Products, Inc. 
Circle 218 on reader sennce card 

Sunpak 'evacuated tube solar collector 
is described in a 16-page, full-color 
bnKhure. Information provided in
cludes performance data, engineering 
data, and product specifications for 
three types o f collectors. Photos show 
typical installations. Sunpak, Owens-
Illinois, Inc. 
Circle 219 on reader service card 

'Materials—Key to Solar Success' is a 
12-page brochure that discusses the 
properties and use o f silicone material 
in solar energy systems. Drawings show 
where the materials are used: energy 
conservation in buildings, flat plate col
lectors, concentrating collectors, solar 
electric units, passive systems, and valves 
and controls. Dow Corning Corp. 
Circle 220 on reader sennce card 

Concentrating Solar Collector Model 
3001-03 for high-temperature applica
tions is described in a data sheet. It is 
designed to heat fluids to temperatures 
f rom 140 F to 600 F with typical applica
tions including industrial process hot 
water and steam, space heating and 
cooling, and Rankine cycle power gen
eration systems. Acurex Solar Corp. 
Cirrlr 221 on reader sennce card 
[Literature continued on page 252\ 
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UNLIMITED 
D e s i g n F l e x i b i l i t y 
with Hickman ^ 

Fascia ̂ "̂̂^̂^̂jjjjĵ  

West Shell Realtors (Fairfield. 0) Winkler Ranck. Beeghly & Max field 

Create the look you want with Hickman fascia. . . MODU-LINE - top 
quality with 9 batten styles; SERIES 100 - narrow spacing with 
"snap-on" installation: and V-LINE-economy interlockingsystem. 
All with our 5-year guarantee. See us in Sweet's (7.3 Hi). 
Call F REE...1 •800^38-3897 A vailable m Canada 

ALUMINUM CONSTRUCTIUN 
W. P. Hickman Company • 175 Sweeten Creek Road 
P.O. Box 15005 • Asheville,N.C.28813 • (704)274-4000 

Cirdc- No. 356 on Rc.i.lci S c m m c (-,,,1 

MU WARRANTY 
on Parts & 

Labor 

The unsurpassed 

I MORE 
.REASONS 
WHY 

NOVAN 
m IS THE 
f ] SOLAR 
m LEADER 

performance and 
quality oINovan s C OPTIMIZER 

OPTltMA Series ^ System Modules 

backedbv an"un' Lower installation costs and a wide variety ot applications 
surpassed 10 year ^^"^ '"^'^^ Novan s pre-engineered OPTIMIZER System 

warranty that cow- Modules the hottest selling system on the solar market today, 
era parts and 

maZfJcturing KEY DISTRIBUTORSHIPS AVAILABLE! 
delect. Contact Gary Resnikoff. 

Director of Marketing 

^ THE ENERGY STAR 
NOVAN Energy. Inc. 

PO Box 346 
Boulder. Colorado 80306 

(303) 447-9193 

See our Catalog in Sweet's 0 
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THE ULTIMATE SURFACE CLOSER 
-For Very Good Measure 
A product for the times: to remain in reliable service longeT^ with lesŝ attentiorT̂  
than any of the many surface closers of the past. The new Rixson Hentage'' 

• Life Cycle Economy-Stronger than any surface closer ever offered. Exclusive 
one-piece cast iron body, cold-rolled steel arm. heavy-welded steel cover.j 
Exceptional hydraulic capacity, oversized piston, brass needle valves. 
• Control Capability-Supenor reliability, unique dual backcheck control 
independent, fully adjustable latch and stroke. On-site power conversion 
adapts two basic models to almost any application' 
• Architectural Preference-Aesthetically proportioned, LTrnque strajght arm; 
beautifully accepts all plated or painted finishes. 
• American made to meet American requirements, and^acked b^a^nationwidd 
service organization. 

Nothing less than the Rixson 'Hentage could fully meet the needs of today's 
architects and building owners.* 

•Request: T o Close A Door',' a comprehensive text on various door control methods. 

RIXSDN-FIREMARK 
91OD West Belmont Avenue 
Franklin Park. Illinois 60131 
and Rexdale, Ontario— 
312/671-5670 

Circ le No. 398 on Reader Service Card 



Here, for the first time in this century, 
is an opportunity to re-examine the 
philosophy of the Beaux-Arts school of 
architecture. 

SKI M»>f'^»^*' 
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P A B o o k 
S t o r e 
Each book has been selected for its usefulness to you in your 
professional practice. Prices slightly higher in Canada. 
Foreign orders must be accompanied by payment. It is not 
necessary to send payment 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 tochange. 

For faster service, send the card in an envelope to: 

Mrs. Hetty Rizvi 
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 
$6.00 per Copy Check MUST accompany order ! 
Connecticut Residents Add 7 V2% Sales Tax. 

March Civic and cu l tu ra l c o m p l e x e s / T w o 
monas te r ies 

February Two by HHPA/IVIoisture control 
January 28th annual P/A Awards 
December Tall bui ldings/Crystal Cathedral 
November Remodeling and reuse/Product design 
October Italian Rationalists/Fire protection 

Send both to: 

fvlrs. Hetty Rizvi 
Progressive Architecture 
600 Summer Street 
Stamford, Ct. 06904 

      

 
  

D e ^ s o n 

C c r r p e t i t i o n s 

-4 The Architecture Of the 
' Ecole des Beaux-Ar ts 

Edited by Arthur Drexler with 
e s s a y s by Richard Chalee, 
David Van Zanten, Neil Levine and 
Arthur Drexler 
423 pp., illus. , $55.00 
The most comprehensive ana lys is 
and documenta t ion of B e a u x - A r t s 
architecture ever publislied Includes 
la rge -sca le drawings ol elevations 
and plans and photographs of major 
F r e n c h a n d A m e r i c a n B e a u x - A r t s 
bui ldings ( inc luding P e n n s y l v a n i a 
Station and Grand Central Terminal) 
Circ le B601 urxJer Books. 

2 Er»ergy Conservation Through 
Building Design 

Edited by Donald Watson. 
305 pp Illus $24 25 
This precedent-setting book provides 
the bridge be tween arch i tec t and 
engineer, practitioner and researcher, 
so necessary to the development of a 
rational approach to energy conser
vation Not limited to new building de
s igns , it a lso includes methods of 
ana lyz ing ex is t ing s t r u c t u r e s and 
specific ways to reduce tlieir energy 
consumption 
Circle B 6 0 2 under BooKs. 

O Architectural Rendering: 
The Techniques of 
Contemporary Presentation 

By Albert O Halse, 326 pp , 
illus . 2nd edition, 1972 S 3 9 95 
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 
the desired mood, perspective, light 
and color effects, select proper equip
ment and work in different media 
Circ le B 6 0 3 under Books. 

NEW* 
A Architecture; 
^ Form, S p a c e and Order 

By Francis D K Ching. 
294 pp., Illus S22 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 s p a c e from the 
environment, whether m the architec
tural one views or inhabits, in archi
tectural visualization, m drawing, or in 
actual design. 
Circ le B 6 0 4 under Books. 

5 Affordable Houses 
Designed by Architects 

Edited by Jeremy Robinson 
168 pp . Illus. $19 9 5 

This lavishly illustrated volume shat
ters the myth that architect-designed 
h o u s e s are more cost ly than de
veloper-bui l t h o u s e s T h e s u p e r b 
photographs, floor p lans , drawings, 
and details of interiors and exteriors 
present a wealth of ideas on how 
to c o n s t r u c t beauti ful and unique 
houses within limited budgets 
Circle B 6 0 5 under Books. 

Q Design Competitions 

By Paul D. Spreiregen, 
310 pp., illus, $27 50 

The first comprehensive guide to de
sign competitions tjased 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 B 6 0 6 under Books. 

7 Design and Planning 
of Swimming Pools 

By John Dawes. 
276 pp . Illus S 4 9 95 
A comprehensive manual that de
scr ibes the essential characteristics 
and consequent design requirements 
of every type of pool imaginable Also 
deals in great detail with more techni

cal matters, such a s structural prob
lems and how to solve them, finishes, 
filtration, circulation and water treat
ment, heating and ventilating. 
Circ le B 6 0 7 under Books. 

NEW* 
Q L a n d s c a p e Design with Plants 

Edited by Brian Clouston 
456 pp , Illus $39 95 
A c o m p r e h e n s i v e m a n u a l , w h i c h 
c o m p l i m e n t s ' L a n d s c a p e T e c h 
niques", combines (for the first time in 
a single volume) the theoretical and i 
pract ical a s p e c t s of l andscape de
sign with plants The text is divided 
into thPee pans, each with a different 
focus 
Circle B 6 0 8 under Books. 

9 A Golden Thread 
2 5 0 0 Years of Solar Architecture 
and Technology 

By Ken Butti & John Perlin, 
304 pp , Illus $15 95 
Th is carefully researched narrative 
not only presents a history of solar 
energy use , but a lso demonstrates 
that successfu l solar energy applica
tions of the past pave the way toward a 
society that depends on the sun for a 
large pari of its heat, light and motive 
power 
Circ le B 6 0 9 under Books. 

•4 r \ Water in Landscape 
' ^ Architecture 

By Craig S Campbell 
128 pp , Illus $15.95 
This profusely illustrated book is the 
first published work that deals in sub
stantial detail with the technical as 
well a s the aesthet ic principles of 
fountain design Covers b a s i c hy
draulic principles, practical limita
tions, env i ronment a n d ava i lab le 
equipment 
Circle B 6 1 0 under Books. 



FRANK 
LLOYD 
WRIGHT 

H O M 

2 1 * 2 3 

1 3 * 

with Ernest TBaya 

E e l a M a n s 

f o r t b e 

D e s i g n 

P r o f e s s i o i i a l 

i n n i o i i 
O W N I M i S M J N 

nouDKoscM ««Hi.o«oao« awu-wM 

1 1 

^ 1 2 

 
  

l,jR/\l. ILiL'STRATlON 

DESIGN 
COST 
ANALYSIS 

Recreation 
Planning 
and Design 
o a o a a s a s a o a o a 

1 6 * 

 

1 4 * * 2 5 , 
S M C E m b v s f 
\occtxjary fa Room Language | 

Rendering' 

a J R N I T U R E 

 

• 2 6 i 

2 2 

EAI^ SHCLTER 
D I O O K 

1 1 Public Relations for the 
Design Professional 

By Gerre Jones. 
278 pp.. illus. . $21.50 
An authoritative book on public re
lations written in easily understood 
language for archiitects. engineers 
and other design professionals. E x 
plains how to plan, set up and carry 
out a PR program that meets special 
requirements, as well as how to take 
advantage of some often overlooked 
opportunities for free publicity from 
the media 
Circle B611 under Books. 

NEW* 
• | 9 Encyclopedia of 

American ArcWtechjre 
By William Dudley Hunt. Jr. 
612 pp.. Illus $39.95 
Presents in words and illustrations the 
full, rich fabric of American archi
tecture The volume narrates the full, 
fascinating scope and splendor of 
American architectural tradition. It 
contains biographical profiles of 50 
American innovators 
Circ le B12 under Books. 

NEW* 
• | «J Leisure Homes 

By A W. L e e s with E V Hyen, 
320 pp., Illus $18 95 
The homes collected in this informa
tive guide represent a broad spectrum 
of imaginative architectural design 
Floor plans and interior views of 56 
stunning leisure homes are shown m 
striking color, plus step-by-step in
s t ruc t ions and comple te p lans for 
building the Popular Science Lockbox 
House 
Circle B 6 1 3 under Books. 

NEW* 
1^ Architectural Illustration 

^ T h e Value Delineation Process 

by Paul Stevenson Oles. 
288pp., 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 realis
tically how a designed structure will 
appear when built. 
Circle B 6 1 4 under Books. 

•4 c Furniture 
' ^ Designed by Architects 

By Ivlarian Page, 
224 pp., illus. . $25.00 
This well-illustrated volume features 
26 prominent architects whose work, 
s p a n n i n g two c e n t u r i e s , e n c o m 
p a s s e s a broad spectrum of styles. 
The author explores the architects" 
reasons lor their designs, as well as 
how they related to their time, place 
and contemporaries. 
Circ le B615 under Books 

NEW* 
4 C Recreatk>n Planning 
• ^ and Design 

By Seymour M Gold 
322 pp , illus. $27.50 
This book integrates systems and site 
planning with state-of-the-art exam
ples highlighting recreational poten
tials of cities in the 1980's. Successfu l 
p lans and projects are d e s c r i b e d 
showing innovative approaches to 
recreation planning 
Circ le B616 under Books 

1 7 Drawing* Painting Buildings 2 1 
By Reggie Stanton, 
144 pp., i l l u s . . . . $17.95 
A one-volume library on architectural 
rendering shows how to render the 
many components, props and ele
ments in terms of setting, mood and 
composition for both residential and 
commercial projects 
Circ le B 6 1 7 under Books 

•4 Q Design C o s t Analysis 
* O for Architects & Engineers 

By Herbert Swinburne, 
317 pp., illus. . . $21.50 
Th is f i rs t -o f - i ts -k ind book s h o w s 
a r c h i t e c t s and e n g i n e e r s how to 
analyze and estimate the c o s t s of 
building construction during the de
sign stage when the potential for con
trolling costs is greatest 
Circle B618 under Books. 

1 9 Architectural Stained G l a s s 

Edited by Brian Clarke 
234 pp , Illus $32.95 
The contributors to this book (through 
their stunning designs) emphas ize 
stained glass as a constructivist art 
form, taking it out of its medieval e c 
clesiastical context and putting it into 
a contemporary framework, both s e c 
ular and architectonic 

2 0 The Earth Shelter Handbook 

By Tri-Arch Associates, 
244 pp., illus. . . . $12.95 
This paper-back handbook presents 
to architects, builders, private home
owners and commercial cl ients an 
easy-to-tollow, step-by-step evalua
tion plan for s ite selection, soil evalu
ation and criteria lor placement in re
lation to wind and sun 
Circ le B 6 2 0 under Books. 

The Architecture of 
Frank Lloyd Wright 
A Complete Catalog 
Seco n d Edition 

2 4 
Rendering With Pen and Ink 

By William Allin Storrer. 
456 pp.. illus. . . $15.00 
T h i s s e c o n d edit ion, w h i c h d o c u 
ments all of the buildings designed by 
Wright, replaced a numtjer of photo
graphs with new ones that show the 
buildings to better effect, changed 
some copy in the text, and incorpo
rated factua l information that h a s 
come to light since the original pub
lication in 1974 
Circle B621 under Books. 

Old and New Architecture: 
Design Relationship 

280 pp.. illus. . $25.00 
How to make new architecture com
pat ib le with Its c u r r e n t s e t t i n g , 
whether in the midst of a large historic 
urban area or as an addition to an old 
building, is analyzed in this first com
prehensive book on the subject by 18 
design experts 
Circ le B 6 2 2 under Books 

NEW* 
2 2 By Their Own Design 

Edited by Abby Suckle. 
160 pp., illus . . . $19.95 
Ten Internationally known architects 
describe their concerns, troth artistic 
and pragmatic, as they related to the 
process of designing and construct
ing one or more of their major build
ings 
Circ le B 6 2 3 under Books 

By Robert W. Gill, 
368 pp , Illus. . . $12.95 
This paper-laack edition is a copiously 
illustrated guide to the techniques and 
methods of rendering, including s e c 
t ions on p e r s p e c t i v e , p r o j e c t i o n , 
shadow, reflections, and how to draw 
cars, ships, aircraft, trees, and human 
figures. The author a lso descr ibes the 
very wide range of instruments and 
equipment currently in use 
Circle B 6 2 4 under Books. 

NEW* 
2 5 

Integrated Space S y s t e m s 
Vocabulary for Room 
Language 

By A Pressman & P Pressman. 
116 pp . Illus $16.95 
This unique volume d e s c r i b e s the 
theory and pract ices of integrated 
space systems, a novel approach to 
home renovation that promotes the 
economical and humanistic use of 
space, without damage to the existing 
structure. 
Circle B 6 2 5 under Books. 

NEW* 
^2 Httndboofc of 

^ O Architoctural Details tor 
Commercial Buildings 

By Joseph DeChiara 
506 pp . Illus $32.50 
This Handbook illustrates and ex
amines the full range of architectural 
details currently used for commercial 
buildings Part I features plans, eleva
tions, and sections tor office build
ings, banks, retail stores, theaters, 
and more Part II concentrates on 
architectural details Practicality and 
realism are stressed 
Circ le B 6 2 6 under Books 
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Literature cominued l i on i page 24(S 

Solar collectors ior use with hot water, 
pool, and space heating are described 
and ilkistrated in a six-page color 
l)r(>(:hinc. Features of the dekixe, 
standard, and economy models are 
listed, and diagrams show cross-sections 
of each t\ pe. Al l havealinninum f rames, 
all-copper absorber plates, and tem-
peied glass c<)\erplates. AcroSun Indus
tries. 
(jrrlc 222 on reader seri'ice card 

NOVA " solar collectors are described 
and illustrated in a four-page brochure 
that discusses the use of solar heat and 
shows the collector components, with 
detail drawings of its construetion. E f f i 
ciency tests of the N O V A collector, con
ducted under standards of ASHRAE 
93-77, are also provided. Applications 
are in residential, commercial, and in
dustrial water heating. American Home 
Solar Energy Systems, Inc. 
Circle 223 on reader sennce card 

SunCeiver* solar collectors are de
scribed in a data sheet that provides 
technical information about dimensions, 
materials, and performance. A detail 
drawing shows the collector construc
tion and components. Halstead c<: 
Mitchell, Div. of Halstead Industries. 
Circle 224 on reader seri'ice card 

Heat Exchanger Module C F 100A, fo r 
new or retrofit domestic hot waiei s\ s-

icins. is compatible with any con\en-
lional gas, electric, or oil hot water s\s-
u in when used in a two-tank or preheat 
configiuation. \ data sheet d c M i i b c s 
the heat exchanger, illustrates its instal
lation, and includes schematic drawings. 
Gnmiman Eneig\ S\siems, Inc. 
Circle 225 on reader service card 

Flat plate air solar collector A-24, for 
use piimari lv in new consii uction. is de
scribed in a data sheet. Characteristics o f 
the collector sy.stem are listed, and di aw-
ings show how the collectors are in-
siailed. General Solar Systeins, Div. Gen
eral Extrusions, Inc. 
Circle 226 on reader ser-ricc card 

Three solar collectors are described in a 
four-page folder. Specifications are 
pro\ided for two air-type collectors and 
one- witii liquid for use in supplement
ing home heating or hot water heating 
fo r home or business. Bethans Solar 
Systems. 
Cirdr 227 on reader sn-r/re card 

Solar energy chambers for both lic^uid 
and ail stoiage systems are assembled o f 
panels insulated with 4 in. of foamed-
in-place urethane with an R-value of ?) \. 
A data sheet describes and illustrates 
eac h t\i)e of i iiamber, provides spec
ifications for each, and discusses acces-
sor\ items. Bally Case &: Ccx)ler, Inc. 
Circle 22S on reader seri'ice card 

Solar products for residential and 
conmiercial use are described in an 

eight-page catalog. Included are space 
and hot water heating systems, pool and 
spa heaters and accessories, and solar 
collectors. Product di a wings .nid sssieni 
installation drawings illustrate products 
and their application. Futuristic Solar 
Systems Corp. 
Circle 229 on reader seri'ice card 

 

P-Chart tables can be used to determine 
the most cost-c f fective passive design 1)\ 
((>ini)aring different tvpes of s\stems, 
materials used, wheilief to use inght in
sulation, cjuaniity and qualitv o f night 
insulation, alternative building designs 
using different heating loads, back-up 
fuels, fuel infladon estimates, and 
mortgage rates. Determinations can be 
made with a simple, nonprogrannnable 
calculator. The tables can be used lor 
direct gain, thermal storage wall/ 
masonry storage wall, and water storage 
wall passive systems. Solar Energy De
sign Corporation of America. 
Circle 230 on reader sen'icr card 

Now, all the benefits of carpeting... 
with better static protection than tile. 

Compu'Carpet 

For computer rooms 

For general office areas 

TM 

U S Pat No 4,153749 

C O M P U - C A R P E T 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. 

Send for complete details. 

See Sweet's Catalog 9.28/Un. 

Mfd.by 

UNfTW 
nCHNICAl 

PRODUBJSJNE. 
D e p t . A / P A T H E S T A T I C C O N T R O L P E O P L E 

3 2 S o u t h w e s t I n d u s t r i a l P a r k . W e s t w o o d . M A 0 2 0 9 0 . ( 6 1 7 ) 3 2 6 - 7 6 1 1 
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LESS IS MORE 

_ess: Cost for l ight ing and air cond i t ion ing , 
yiore: Superior accent l ight ing. 

Progress Low Voltage Track Light ing 
loes it for the Hi l lman Hall of Minerals and 
jems in Pittsburgh's Carnegie Museum of 
slatural H is tory . 

Progress Low Voltage Track Light ing 
»rovides precisely cont ro l led accent l ight ing 
)f minerals in this 'black room ' . They focus 
I punch of l ight exact ly where it 's needed.... 
v i th a m i n i m u m of distract ing stray l ight. 

Visual results are dramat ic . Economic 
benefits are signif icant. 

Progress Low Voltage lampholders 
lessen l ight ing costs because a 12-volt 50W 
PAR 36 narrow spot provides more center 
beam footcandles than a 120-volt 150W 
R 4 0 spot or f l o o d . They do the l ighting 
job more e f f i c ien t ly , w i t h less energy. And 
for every 100 watts saved, there are 341 
less BTU's of heat to remove w i t h air 
cond i t ion ing . A 1,000 wat t reduct ion saves 

Vu-ton of air cond i t ion ing per hour. 
Less saves more ! 

Avai lable in a selection of forms and 
finishes. A l l can be used w i t h matching 120 
vol t Progress lampholders on the same track. 
Ideal fo r museums, galleries, showrooms, 
stores and other accent l ight ing. 

Progress Low Voltage Track L ight ing. 
Superior accent l ight ing that reduces 
energy costs. For fur ther in format ion.and 
catalog, circle reader service card. 

LOW VOLIAGE HACK LIGHIIIW 
proqressiDi 
Subsidiary of Kidde, Inc. P h i l a d e l p h i a . PA 19134 

Circle No. 394 on Reader .Servire Tarrl 



Y o u w o n ' t n e e d 
n e w s p e c s t o s p e c i f y c a r p e t s o f 

Z E F T R O N " n y l o n . 

We ve changed the 
family name from Zeflon, but the nylon family's strictly status quo. 

Just because we've changed Zeflon to Zeftron doesn't mean we've 
changed anything else. The wool-like aesthetics and high perform
ance, unique characteristics of Badische's nylon family remain 
exactly the same. And that goes for the carpet specs from the many 
mills that use our nylon products, too. 

So rest assured next time you specify a contract carpet of either 
solution dyed Zeftron 500" nylon or stock dyed Zeftron nylon, you'll 
get the same outstanding benefits that made the Zeflon nylons 
market leaders. 

• multiple soil hiding and soil resistant properties 
• a luxurious wool-like patina 
• uniform colors for exact matching 
• fast colors that wear and cleaning won't alter 
• permanent shock control 
• a specific commercial traffic classification for every carpet 
• Performance Certified carpet wear life 

For more details on Zeftron nylon, write for our brochures. 
Badische Corporation, Williamsburg, VA 23185. You'll find the only 
change in our story is the name. 

Use our free Contrart Carpet Consultants Service for help in all 
phases of specifying. Call (804) 887-6573 or the consultant inyour area. 

Northeast Area 
Southwest Area 
Midwest Area 
West Coast Area 
Southeast Area 
Mid-Atlantic Area 
Canada 

Gus Kratsios 
William Borges 
Patricia Nasrallah 
Diane Jemmott 
Julienne Hillyer 
Sharon Mohney 
Badische Canada, Ltd. 

(212) 730-4345 
(214) 352-2324 
(312) 527-0066 
(213) 636-2101 
(404)424-9100 
(804) 887-6441 
(613) 725-3685 

Badische 

B a d i s c h e C o r p o r a t i o n 
Williamsburg. VA 23185 

BASF 
Member of the BASF Group 

Zeftron a n d Zeftron 500 "̂"̂  (ftjrmerly k n o w n as Zeflon a n d Zeflon 500) 
are t rademarks o w n e d by Badische Corporat ion. 

Circle No. 320 on Reader Service Card 



B u i l d i n g m a t e r i a l s 

Major materials suppliers for buildings 
that are featured this month, as they 
were furnished to P/A by the architects. 

Museum of Science and Industry, 
Tampa, F l (p. 108). Architrcts: Rowe 
Holmes Associates, Tampa, Fl. Continuous 
strip footings reinforcement: Florida 
Steel Corp. Space frame roof: Uni -
strut Corp. Concrete floors: Prestressed 
Systems. Rooi: Roll Form Prod
ucts. Skylights: Pam-Hillsdalc Indus
tries, Inc. Doors: Steelcraft. Oxerhead 
metal doors: Jim Walter Corp. Carpet: 
• IroiuhKr" l)\ i ' ; i l ( i ; i i l .Mills, made- ol 
Zeftron 5()(r^ by Badische Corp. 
Roofing: GAF. Waterproofing: Mameco 
International. Insulation: Dow Chemi
cal Co., Johns-Manville. Accent paint: 
(.lidden Paint. Stain and waterproofing: 
Chemprobe Prime-A-Pell. Hardware: 
Corbin, Rixson-Firemark. Intercom: 
Bogen. Public address: Southdolier. 
Fire detection, lighting, sprinklers: Au
tomatic Sprinkler. Lighting protection: 
Heary Brothers. Elevators: Montgom-
t i \ Elevator Co. Lighting: Hydrell 
Corp., Westinghouse .Airport Systems, 
Moldcast Lighting, Lightolier, Benjamin 
Electric Mfg . , Federal Pacihc Electric. 
Waterclosets: Crane, Beneke Corp. 
Plumbing hxtures: Tyler Pipe/Wade, 
Sloan V'alve Co.. Bobrick Washroom 
Equip., Elkay. A i r compressor: Inger-

soll-Rand. Water heaters: Jackson Mfg . 
Co. A i r conditioning: Carrier Corp., 
Icd in ica l Systems, I i k . Kn\ i io i imen-
tal controls: Hone\well, Airflow Co. 
( "..isc-woi k: J.E.L. Millwork. 

The Hotsy Corporation, Englewood, 
Co. (p. 114). Architect: Richard L. 
Crowther, Denver, Co. Concrete founda
tion: Mobile Premix. Prestressed con
crete structure: Stanley Structures. Ex
terior metal studs: Metal Stud Forming, 
Inc. Exterior wall surfacing: Compo In
dustries. Interior wall surfacing: U.S. 
( i \ j ) sum. Thermal windows: Kawneer. 
Sk>lights: Donn Products. Hollow metal 
insulated doors: Gate Way Metal Prod
ucts. Solid core wood doors: Scottsbluf f 
.Siish ĉ- Door. Khish steel door: 0\v\-
head Door. Exterior paving: Brannon 
Sand &: Gravel. Wood parquet interior 
floors: Harris Manufacturing. Sus
pended ceiling: Con wed Corp. Roofing: 
Carlisle T i re ^ l - Rubber. Sealants: Car
lisle Tire & Rubber. Pol\si\rene: A d -
\ L m c e Foam Plastic. Rooi drain: Smith 
Manufacturing Co. Interior metal studs: 
Amtco. Interior paint: K W . \ L Paints, 
Inc. Hardware: Schlage. Ice maker: Sub 
Zero. Refrigerator Sc dishwasher: Gen
eral Electric. Cook top: Thermador. 
Background sound: M(X)d Music. Secu-
i i iv : Denver Burglar Alarm. Exterior 
signage: .Advance Neon Sign Co. White 
board: Claridge Pioducts. Steel stairs: 
General Welding. Custc)m handrails: 
Shaw Construction. Exterior l ighting: 
Kim Lighting. Interior pendant light

ing: Columbia Lighting. Downlighting: 
Kuri \ 'an Sen. Metal conduit: Staff. 
Lavatories, water closets, and plimibing: 
Eljer. l o i l e t stalls: .Amtco. Washroom 
accessories: Bobrick. Water fountains: 
Cordk 'N. Water heater: Stale. Solar 
heated air radiant panels: Solaron Co. 
Variable air \olume system: Trane. 
Pneumatic environmental control sys
tem: Barber-Colman Controls. Carpels: 
Bigelow. Executive desk: Interiors 
International. Seating: Thonet. Tables: 
Inirex. Conference tables: V'ecia. 
Chairs: Knoll International. Vertical 
blinds: Solas International. Screen &: 
prc)jeclor: Colorado V^isual A i d . 

Milford Reservation Environmental 
Center, Milford, Pa (p. \ \9>). Architects: 
Kelbaugh ^ Lee, Princeton, NJ. Concrete 
spread footings: Widener Concrete. 
Rubt)er floor covering: Xovament. 
Windows: Caradco, and custom made. 
Skylights: CV/RO. Overhead doors: 
Ray nor M f g . Co. A.sphall shingle and 
corrugated asphalt sheet rcx)fing: On-
duline. Waterproohng panels: Volclay. 
Insulation: Homasote. Concrete block 
partitions: Soundblock. Glass block par
titions: Pittsburgh Corning. Hardware: 
Stanley, Schlage, L C N , Von Dupr in . 
Lighting: Moldcast, Lightolier. Plumb
ing: .American-Standard, Eljer, Bobrick, 
Western. Composting toilets: Main 
Tank, Clivus Mul t r t im. Wood/oil-hred 
furnace: Riteway. Wood-burning stove: 
Bow and Arrow. Fireplace: Heatilator. 
[Building materiab cont. on page 236] 

Alma Desk Company, Box 2250, High Point, N,C. 27261 Showrooms: 919 Third Ave,, New York; 
1140 Merchandise A/iart Plaza, Chicago, Southern Furniture Market Center, High Point, Atlanta, Dallas, 

Houston, Kansas Gty; Seattle; Denver, Sai i Hrancisco & Los Angeles, 

N o w f a s t e r s e t - u p , 
e a s i e r t o b u y — J a v e l i n I I 

New tabletop 
reliability.. 

Now there's JAVELIN II—with traditional 
Dietzgen engineering excellence, quality 
and reliability — for economical, efficient, 
high-speed production of superb 42-inch-

wide prints. Copies any translucent original, and turns out 
excellent diazo bluelines, blacklines. sepias, films, etc. 
Superior features include • Solid-state speed control for 
reliable runs from idle to 20 feet per minute. •Ammo-Mizer 
control for maximum ammonia economy. • And the optional 
Ammonia Absorption System to eliminate odors now can 
be factory installed. 

JAVELIN II, big in quality, but sized to fit on any 5-foot 
table—and compact in price! And now JAVELIN II can be 
yours under new lease or lease-purchase plans. For full 
details, just contact our representative or authorized 
dealers. 

The flncst In d ra f t in f l in«tf ia 
A diazo rapreductienf D I E T Z G E N 

Dietzgen Corporation! 
250 Wille Road Des Plaines. IL 60018 (312) 635-5200 

C i i d c N o . 342 on R f i i d n Scvwcc Card 
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Building materials coiit. 1 m m page 255 

Cari)ti i i i j^ : Wellco. Roil-up iher-
iiiosliades: Solar Energy Construclion. 

Main Post Office, Aspen, Co (p. 122). 
Architect: Copland Hagman Yaw, Ltd., As
pen, Co. Waterproof membrane: Okon. 
Paint: PPG. Metal laminate: The Oc
tober Co. Windows: Consolidated 
Aluminum. Interior wood doors: 
Weyerhaeuser. Interior metal doors: 
Fenestra. Overhead door: Overhead 
Door Co. Exterior paving: Elam Con
struction Co. Resilient tile: OAF. Damp 
proofing: Contech, Inc. Silicone sealant: 
General Electric. Loose insulation: Per-
malite. Roof and deck drainage: Zurn. 
Hinges: Henry Soss 8c Co. Lock.sets: 
Yale. Door closure: Norton. Wall stops: 
Ives. Weathersi r ipping: Pemco. Fire 
alarms: Fire Light .Alarms. Steel stair: 
Steel Fabricators. Lighting: Unixersal 
Ballast, Lightolier. Emergency lighting: 
Devine Lights. Electrical distribution: 
Westinghouse. Lavatories: Universal-
Rundle. Plumbing fittings: Chicago. 
Flush valves: Sloan. Toilet stalls: Knick
erbocker Partition Corp. Washroom ac
cessories: American Dispenser. Water 
fountains: Haws. Sprinklers: Reliable 
Auto-Sprinkler. Water heater: Indus
tries, Inc. Solar collectors: Solar. Boiler: 
Weil McFain. Baseboard radiation: 
Trane. Supply fans: Pace. Heat ex
changers: Taco. Humidi f ier : A r m 
strong. Evaporative cooler: Pace. Tem-

i x r a i u i c (on l io l : Honeywell. F.xli.iusi 
I.Mis: Pace. (;aij)C't: G F l . Scr\ice 
(ouiiiiM : (:oh)nial (Cabinet &: Door. 

Federal correctional institution, Bas
trop, T x (p. 126). Architects: CRS, Inc.. 
Houston, Tx. Tubular steel columns en
cased in concrete: Capitol Cemeiu .md 
American Steel & Aluminum Co. Pre
cast concrete deck: Houdaille Indus
tries: reinforcing, Ceco Corp. Wood 
trusses: Wood Structures, Inc. Steel 

joists: Vulcraf t . Sealant: G.E. Silicone. 
Insulation: Owens-Corning Fiberglas. 
Fire alarm system: ZECO/Annandale. 
T . V . monitoring system: Motorola 
Communications & Electronics. Sound 
system: Dukane Corp. Steel stairs and 
rails: American Steel &: .-Muminum ( o . 
Site lighting: Crouse-Hinds Co. Flu
orescent interior lighting: Columbia 
Lighting Co. Wall-hung plinnbing 
fixtures: Crane. Shower equipment: 
Bradley. Flush \alves: Sloan. Water 
fountains: Halsey Taslor. Sprinklcis: 
l .onghorn Fire Sprinkling Co. Temper-
ainrt' controls: Powers Regulator Co. 
Solar collectors: Cole Solar Systems. 
Solar circulation pump: Armstrong 
Pumps, Inc. Piping control valves: Pow
ers Regulator. Solar storage tanks: Hol
land Equipment Co. Heat exchangers: 
Adamson Co. Water-to-water storage 
tanks: PVI . Automatic temperature con
trols: Powers Regulator. Gas-fired boil
ers: Cleaver-Brooks. Hot water pumps: 
Pacific Pumping Co. Absorption water 
chiller, air handling equipment, fan (oil 

units, centrifugal chillers: York D i \ . , 
Borg-Warner Corp. Cooling tower: 
Marley Company. Chilled water pumps: 
Pacifu Pumi)ing (.o. Of fice panels in the 
administration area: Herman Miller. 

Stockebrand Residence, Albuquerque, 
NM (p. 134). Architect: Edward Mazna Cif 
Associates, Albuquerque, (^.oncrete 
foundation: Chihuahua Concrete. Con-
( l eie block walls: Crego Block Co. Ex
terior insulation: Dryvit System, Inc. 
Window s: Marvin Window . TransliKcni 
l)anels: K.iiwall. Exterior paxing brick: 
Pueblo Brick Co. Interior paving brick: 
Kinne> Brick Co. Silicone sealant: 
General Electric. Polvsulfide sealants: 
Dow Chemical. Cellulose fiber, l i ^ i d 
urethane board: Celotex Corp. Wood 
sealer: Flood Co. Paint: Wellborn Paint 
Co. Hardware: Stanley. Lockscis: Ein-
hart Corp. Lighting: Sterling Scoville. 
Tubs, lax atories. water closets, whirlpool 
baths: Kohler. Plumbing hltings & show-
erheads: Amei i( ;in-.Standard. Bath
room accessories: N u Tone. 

Brodhead House, La Honda, Ca (p. 
138). Architects: Robert Femau and Laura 
Hartman, Berkeley, Ca. Concrete block: 
Basalt. Redwood bevel siding: Areata. 
Aluminum and wood windows and 
wood doors: Paramount and Buck
ley. Single-pitched skylights: O'Keefe's. 
Quair \ lile: Kraft Ti le . Composition 
shingles: Johns-Manville. Paint: Mart in 
Senour. Stove: Wolf. Light i i x inns : 
[Building materials cont. on page 258] 

T h e p r o b l e m : 

H e a t l o s s t h r o u g h g l a s s . 

T h e s o l u t i o n : 

I N S U L A T I N G C U R T A I N W A L L 

Insulating Curtain Wall is the accepted solution for 
effective window energy control in new construction and 
remodeling for one simple reason: 

It's THE most cost-effective way to handle energy control 
for large glazed areas. 

• R-9 to 12 (depending on size) 
• Automatic Operation 
• Choice of Decorative Covers 
• Field Proven for Six Years 

To order the solution to your window energy control problems, 
call, or write: 

T H E R M A L T E C H N O L O G Y C O R P . of Aspen, Inc. 

6 0 0 A l t e r S t r e e t 

B r o o m f i e l d , C O 8 0 0 2 0 

3 0 3 - 4 6 6 - 1 8 4 8 ICW manufactured for Movable Insulation Limited. 

t h e p l a s t i c - d o m e d v e n t i l a t i n g s k y l i g h t 

Skylighting is the way to create beautiful light-filled rooms, to 
add new dimension and greater flexibility to interior and exterior 
designs. 
VENTARAMA SKYLIGHTS OFFER PASSIVE SOLAR HEAT, 
NATURAL AIR CONDITIONING, and can be used in any climate 
on any roof. 
• COPPER FLASHED • SHATTER
PROOF • INSULATED DOME • 
SCREENING AND SUNSHADE • OP
ERABLE BY MANUAL, POLE, OR 
ELECTRIC MOTOR 

VEMTARAMA SKYLICHT CORPORATION 
75 Channel Drive. Port Washington. New York 11050 (516) 883-5000 

No. 414 o i l Ri-;idcr .St'i v u f ('.. ( : i n Ic No. 422 on RtMcici Sc-i \ ui- (. . ird 



Express yourself with the mystique 
And stay on a panel constructio 

iVstique of redwood 
:et* 

Designing with Simpson Ruf-Sawn Redwood Plywood 
gives you an aesthetic freedom of expression limited only by 
your imagination. 

It is such a versatile building material, it continually 
opens new avenues of interpretation in all types of com
mercial and residential applications. 

Redwood's natural beauty and warmth adds 
immeasurable elegance. It also creates a warm human 
environment that elevates your project above the norm. 
Architects have long recognized that these distinctive 
features convey quality and intrinsic value. 

Besides outstanding looks, redwood plywood's racking 
resistant qualities make it an outstanding structural element 
as well. It's strong, lightweight and easy to handle so you 

f t taniafuii. 
I r \ in f . CA 
laheim. C.-\ 

get panel economy in installation plus plywood's unbeatable 
strength. And when used in combination with gypsum 
sheathing, redwood plywood provides an economical fire re
sistant wall. Best of all, redwood plywood is comparable in 
price to other light commercial siding materials. 

Specify Ruf-Sawn Redwood Plywood for your next 
inspiration. Simpson can make it affordable. You can make 
it great. 

For more information 
on Ruf-Sawn Redwood 
Plywood, write Simpson 
Timber Company 900 Ruf-Sawn Redwood Plywood 
Fourth Avenue, Seattle, 
WA 98164. S i m p s o n 
Circle N o . 4 0 6 on Reader Service Card 



When a 
CO-RAY-VAG 

Heating System 
goes up, 

watch heating 
costs go down 

as much as 50%! 

Developed In 1963. Co-Ray-Vac is a 
ful ly vented, low intensity infrared heating 
system. It is used primarily for new or retrofit 
installations in industr ial or commerc ia l 
bui ld ings. 

L o w I n t e n s i t y Unl ike g lowing red 
•'high intensi ty" infrared heaters, our system 
IS a series of enclosed burners connected by 
radiant tubes or pipes This unique design 
ef f ic ient ly heats not on ly large areas like fac
tories and airplane hangers but also off ices 
stores and restaurants 

I n f r a r e d Heats like the sun Radiant 
heat IS emit ted f rom overhead tubes but not 
released unti l it strikes 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 dramatical ly 
increased because the system provides draft 
free heat It bathes an entire area in warmth 

G a s - F i r e d Does not use oil Operates 
on natural or LP gas Extremely high combus
tion ef f ic iency in the range of 90%, coupled 
with infrared heating pr inciples, slashes fuel 
consumpt ion Users report fuel savings up to 
50% over conventional heating systems 

F u l l y V e n t e d ah products of combus
tion vented outside of bui ld ing Saves fuel 
because extra vent i lat ion to expell condensa
tion caused by combust ion is not needed 

A s k t h e M a n W h o O w n s 
O n e Write or phone for in format ion and 
names of users in your area 

R o b e r t s - G o r d o n 
Appliance Cotporolion 
SuDsiOiarv ol A J Industries. Inc 
44 Central Ave., Buffalo, N.Y. 
Phone 716/892-8400 PA1 

14206 

Please send Free Color Catalog 

Name 

C o m p a n y — 

Address 

City 

State Zip 

Phone. 
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Building materials com. i roin i)agc 

Appleton. Tubs, lavatories, etc. 
ican-Standard. 

Amer-

Raven Run house, Lexington, Ky (p. 
142). Architect: Richard S. Lei'ine, Lex

ington, Ky. Exterior walls: Eastern red 
cedar beveled siding. Interior t r im: 
white oak. Floors: white oak and quarry 
tile. Collector glass: ASG Water White 
tempered. Passive glazing ("Sundow.s "): 
ASG L o l r o n tempered. Light windows: 
Kalwall and Tedlar. Sealants: Tremco 
and Dow Corning silicone. L'rea for
maldehyde insulation: Insulspray Div., 
Borden Co. Thermax insulation: Celo-
tex Co. Fiberglass insulation: Owens-
Corning and Johns-Manville. Interior 
paint: Mart in Senour. Interior floor 
finish: W^atco Danish Finish. Laundry 
equipment: Maytag. Coni})osting toi
let: Clivus Mul i rum. Control systems 
(dampers, actuators, relays, thermostats, 
aqua.stats): Honeywell. Blower: Dayton. 

Autonomous Dwelling Vehicle (p. 
146). Designers: Ted Bakewell 111 and 
Michael Jantzen. Mobile office chassis 
(recycled). Walls and roof of aluminized 
steel silo and grain conveyor compo
nents, white enameled: Railoc Co. 
Sprayed urethane foam insulation (Up
john) . Interior sprayed fireproofing/ 
sound-absorber: "Durafiber"" by Na
tional Cellulose Co. Portions of wall and 
floor, plastic "Tiledeck": Uniroyal. Cus
tom skylights: Plexiglas. Inner skylight 
panel: "Coroplast" twinwall. Sliding 
glass doors: Bee Cee Co. V . A . T . floor
ing. Urethane and silicone caulking as 
required. Smoke detector: G.E. 
Aluminum grip strut ramps: U.S. Gyp
sum. Aluminum safety grating decks. 
Dimmable fluorescent l ighting fixtures: 
Iota Engineering. Incandescent aircraft 
reading lights. Halogen task light. 
Swedish composting toilet: "Bioloo" by 
Clivus Mul t rum. Polyethylene plumbing 
tubing and httings. Showerhead: Spray
ing Systems, Inc. Solar collectors (acii\e. 
air) of "Filon" over black-coated .silo 
panels. Collector fans, 3.4 W, 12 V. Heat 
storage rods (84 cu f t ) , "Thermol 81" bv 
Pipe Systems, Inc. Collector and 
sunspace shades: Pease. Blinds (black 
solar absorptive one side, silver reflec
tive other): Levolor. Solar hot water 
heater, heat exchange fluid: "Suntemp" 
oil by Shell (expan.sion tank: Well-X-
T rol). Waste paper incinerator/back-up 
water heater: Appropriate Tech Im
porters. PVC and polyethylene plumb
ing components: Corrosion Products. 
Portable pressurized water container: 
Water Caddy. Gray water recycling 
equipment: Water Equipment 
Technologies. Photovoltaic panels (20 
W): ARCO Solar. Storage batteries 
(four, 12 V, 96 amp hr): Exide (ESB, 
Inc.). Wind generator, vertical axis: 
Thermax Corp. Refrigerator unit: Xor-
cold. Air-to-air heat exchanger (for 
toilet vent): "Lossnay" by Mitsubishi. 
Carpet (contract): Command. Foam 
pad: "Omalon" by Olin. Vacuiuu-
formed industrial storage trays: Hy-Vac 
Plastics. Insulated shades: Insulated 
Shade Co. 

Sure Klean restoration cleaners have 
transformed the exteriors of count
less architectural landmarks from 
weatherworn back to their original 
beauty. 
Many architectural specs now re
quire a Sure Klean trademark on all 
appropriate restoration products. 
Sure Klean offers clients national 
distribution, staff and field technical 
service, and cleaning contractor 
referrals. 
For more information on the quality 
trademark that restores the past for 
the generations of the fu tu re . . . Call 
or write today. 

ProSoCo, Inc 
P.O. Box 4040 

Kansas City, Kansas 66104 
913-281-2700 
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Combining Jens Risom's design, Alan Burr's 
engineering and Howe's manufacturing, the 
Risom/Burr Collection now includes desks, 
credenzas and low reception tables, as well 
as folding and non-folding conference and 
dining tables. You can tell a Risom/Burr. 

Dramatic tubular steel legs appear free 
floating in an arc of space. And rich wood 

H O W E 
RISOM/BURR 
IT'S G E T T I N G 

A R O U N D 
THE OFFICE 

veneer or mar-resistant plastic laminate tops 
assure beauty and easy maintenance. Best of 
all, the Risom/Burr Collection is made by 
Howe. So you know it's built to last. For 
more details on the Risom/Burr Collection, 
wr i te : HOWE Furniture Corp., Dept.25, 
155 E. 56th St., N.Y., NY 10022 or call 
collect: 212/ 826-0280.Showrooms nationwide. 
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Progress ive Arch i t ec ture 

Job mart 

Situations Open 

Applied Building Sciences/Construction po-sition 
(beg inn ing ju ly 1, 19.S1|. The Department of Ar-
chilecture. College of Environmental Design. 
University of California, Berkeley, is seeking can
didates for a position at the .\ssi.siant Professor 
level U) leach bui lding materials and consiruc l ion 
in the .Applied Bui lding Sc iences Program at the 
undei graduate and gi aduaie level, l eaching will 
Ije in lecture, semiuai, si udio and held work. A d 
vanced academic work and/or field experience is 
essential. Experience in any of the fol lowing 
would Ixr considered as additional positive evi
dence of qualification: construction management, 
computer-aided design, computer-aided construc
t ion inauagement and control , construction eco
nomics, estimating, financial control and man
agement. Since the candidate will be expected lo 
work closely with others in the Comnnnii ty De-
\elopment and Design area, f ield experience in 
this .uea as well as some understanding of and 
interest in the particular pioblems of low-income 
communities would be desiiable. An application 
fo rm is required and sliouid lie requested f r o m : 
The Secretaiy, Eaculty Search Committee, De
partment of .Architecture, 232 Wurster Hall , Un i -
v e r s i i N o l C a l i f o r n i a , Berkeley, Ca 94720. Dead
line for receipt of applications is .May 1, 1981. The 
L ni\ersity of California is an Equal Oppor tuni ty , 
. • \ i f i imai i \e .Action Employer. 

Architect: lor l i a in i i i g . e\eniuali \ i<> lakcoveres-
labiished praii ice. I 'rincipal lo retire i i i 19M;i. Cali-
lo inia license required. .Ability to handle small to 
medium private and public projects to completion. 
.All benefits including profit sharing. Wil l coiisidei 
relocation ex|xmses. Send resume to: John .Man-
achek, .AI.A, 100 Pacific Stieet, Monterey. Ca 
939-40. 

Architect: License preferred, salary dependent on 
experience, lo r design and i inplei i icniai ion ol 
municipal pr()jects. Civi l Set \ ice position. City 
residency required. Send restune to: Philip M . 
.McHugh. Per.soimel Of f ice r . Department of .Ad
ministration. City Hal l , Room 311, I f e n t o n , NJ 
OSbO.S. .An Equal Oppor tuni ty Employer. 

Architecture: l l i i c f positions available Fall 19.S1. 
Primary responsibility wil l be working with siu-
dems in a design studio and teaching either archi-
tectuial photographv, giaphics, structures, bui ld
ing technology, or history courses. .Masters or 
eq nix a lent, legist ered architect desirable. Rank 
and salary open and dependent upon qualifica
tions. .Applications must be postmarked l)v .May I , 
I9S I . Send resume lo: Keniieih K. ( i a rpe i i i e i . 
Chairman, Department of .Architecture. Ball Stale 
University, Muncie, In 47306. Ball State Univei-
sity Practices Equal Oppor tuni tv in Education and 
Employment, 

Architectural Delineator: Career o i )po r i i i n i i \ 
with prestigious architectui al rendering studio 
.ivailable to candidate possessing exceptional skills 
in perspective layout; pro\en ability in pen and 
ink techniques: profu ieni in design and presenta-
l ion . Contact Robert \ ailianer, .Architectural Arts 
by Vaihauer Studio, inc. 21-45 S.W. 2 Avenue. 
Fort Lauderdale. Fl 33315. 

Architectural Design |)osilioii ( beKiniiin^ July I . 
I9.S1). The Department of .Architecture. College 

of Environmental Design, University o f Calif or
nia, Berkeley, is seeking candidates fo r a position 
at the .Assistant Professor level to teach archi
tectural design in studio, seminar and lecture set
tings to undergraduate students in Environmental 
Design and undergraduate and graduate students 
in Architecture. Candidates should have the abil
ity to describe in lectui e or seminar f ormat the es
sential characteristics o f procedures and methods 
of architeciuial design ,nid l)uilding organization 
and they should be able to relate those discussions 
to architectural theory, bui lding sciences, social 
criticism, and pragmatic community needs. Some 
versatility will be required and the ability to pro
vide secondary support to courses in graphics is 
desiiable. Candidates iniisi have a background in 
professional practice and must themselves be ar
chitectural designers of achievement and i)i ()inisc. 
A n application f o r m is required and should be re
quested f r o m : The Secretary, Faculty Search 
Committee, Department of .Architecture, 232 
Wurster Hall , Un i \ e i s i i \ ol California, Berkeley, 
Ca 91720. Dc.idline lor receipt ol applicalions is 
May 1. 1981. I he University of California is an 
Equal ( ) | ) p o r i n n i i \ , A l l i r n i . i i i ve .Aclion En ip lo \e i . 

Architectural Marketing—Position available at 
Midwest headquarters off ice of prominent 
.AK hitectural/Engineering f i r m , with nationwide 
|) i .u I K f . ioi husiiK'ss de\elopinenl si)ecialisi lo 
sei \e architectural marketing and client coniaci 
requirements in cor|)orate. institutional and gov
ern nRiiial . i i e.ts with direction and assistan. e 
l i o n i principal. Successf ul candidate musl h.i\e 
architectural degree and business development 
experience. This is a major o|)poi i u n i i \ in .m ex
panding oi j^. ini/aiion. Qualif ied applicants are in
vited to submit resumes in f ull confidence to Box 
1361 -'i69,Progreyuvc A nhitecture. .An Eq ual Op-

port unity Employer. 

Facuhy Position: .Auburn Universiiv's l)ei>.in-
ment of .Art hiiec i in i- is seeking applicanis Im 
nine-month, faculty positions begiiming Fall 1981. 
The l ^ p a r t m e n t offers degrees in architecture, 
interior design, landscape ai chiiec i ui e, and re
gional planning. 1 he Department anticipates 
opening in each professional degree program. 
.Applicants should possess a terminal degree in 
appropriate discipline and have professional and 
academic experience. Teaching includes design 
snidio and lecture or seminar in area of ap|)licant"s 
expertise. Salaries are competitive. Forward res
ume and representati\e examples of work to: Pro-
lessor Wayne Drummond , Head. Department of 
Architecture. .Auburn University. A l 36849. .Au
burn University is an Equal Oppor tuni ty . .Af f i rm
ative .Action Empk>yer. 

Faculty Positions in Architecture: Beginning 
Date: September 1981. Qualihcations: Preferabh 
professional licen.se. advanced piofessional or 
lei Miiiial de;^i ee, | i ie \ lous teaching experience. 
Candidates with expertise and interests in : archi-
ie( lurai programming and environmeii ial a i iah-
sis; archile( lural design and l) i i i iding iinplemen-
lai ion: urban design and planning: theorv and 
design nietliodologv. Resi)onsibilities: Direi l a de
sign studio, team teaching and ol lei led ure/ 
.seminar classes in area of experti.se. be acti\e in re
search, profession, and service. Salary and rank 
nei;oi iable. h.ised on experience. Personal inler-
\K u will be required. .Application Deadline: M.iv 
30. 1981. Siihnni resume lo: Head. I)c |) .mment of 
Architecture, 206 Engineering Uni t C. The 
Pennsylvania State Uni\ersi tv. University Park. Pa 
16802. .An af f irmative action equal opportuni ty 
employer. 

Faculty Positions: UNCC s voungand rapidh de-
vek)|)iiig arcliiteciural program, which is dedi
cated to addressing our signihcant environmental 
design antl i j lanning i.ssues. seeks faculty commit-
led lo an i i i i io \a l ive , nuilii-disciplinarv and rigor
ous architectural education. Desire persons to 
le.u h hrst/second, i h i r d / l o m il i oi til i h M ' . I I 
studios ;ind icindiu i a l elaled lecture or seminal 
course in an area such as: programming, en-

\ ironmental beha\ ioral design, computer design 
graphics, preservation, design theoi \ , h i i i ld ing 
systems, or construction materials. Preference 
given to persons with prior leaching and praciice 
experience. Long term, tenure track and one-iun 
year \ isiting f aculty positions are available. F'or-
ward letter describing teaching and design al
titudes with viiae to: Dean Charles C. H igh i , Col
lege o f .Architecture, UNC-Cliar lot te . U.NCX; 
.Siaiion, C:h.u loite. NC 2.S223. Af f i rma t ive 
Acticjn/Equal Oppor tuni t \ Emplover. 

Faculty Positions: 1 he Sc hool ol .Archiiec i ure ,ii 
the L'niversiiv ol 1 ennessee seeks candidates lo l i l l 
up to six positions at the .Assistant Professor 
level—two-thirds teaching time in design and 
one-third in related disciplines. .Appoiniments be
ginning September 1. 1981 will be f or one year, 
renewable up to three years with poieniial lor .is-
sigmnent to tenure track al a fu ture date. Qual
ihcations sought are Masters Degree in .Architec-
nn e or equiv alent, experience in prac lie e and 
teaching. License for praciice preferred. Letter, 
resume and ihree leferences lo Roy F. Knight . 
Dean, School cjf .Architecture, University of 1 en
nessee, Knoxville, I n 37916. I he Univeisiiy of 
Tennessee Knoxvil le is an EEC)/1 I I L E 1 \ Sec mm 
.")0 I Kniplovei . 

Faculty Positions: I he College ol .Arclutec iu ie ol 
K i n ^ Faisal Universiiv in Danini.nii , Saudi .Ai.ihia. 
has just created new facultv positions for the aca
demic year 1981-1982. Positions available at all 
levels in die lol lowlng areas: .A i c 11 iieci ii i e. Urban 
. i i id Region.il Planning, landscape . \ i c hiu-c lure. 
Engineering Sciences. Building I echnologv and 
M.illiematics/Physics. Candidates should liave 
Ph.D.. M..A., or equivalent degree: practical 
and, Ol leac lung experience prelei red. l..ingu.ige 
01 iiisi rue l ion I S 1- iii-lish. Positions start in Sep
tember 1981.Salarv is competitive and negotiable. 
Benefits include f ree furnished accommodations, 
air tickets to and f r o m Saudi .Arabia once a year 
fo r husband, wile and 2 children. 6()-dav summer 
holidav. Please submit complete resume (includ
ing dav time leleidione numbers) and a listing ol 
three references to Dean .Ahmed Farid Mous-
tapha. College ol .Architecture. King Faisal L ' l i i -
\e is i i \ . ' , S.iiidi .Ar.ibi.ni F.diu .ii i<)n.il Mission. 
2 12.̂  West Loop South. Hcmston. Fx 77027. 

Louisiana Tech University, Department of Ar
chitecture: .A voung 5 vear accredited [iroles-
sioiial architecture progr.mi in Nor lhei n 
Louisiana seeks applicants for new Instructor. As
sistant and .Asscx iate Professors positions, l eac l i -
ing in upper or lower level .Architecture Design 
Studio plus lecture or seminar class, in : com
puters, construction, economics, solar design, 
housing. (oiisi rue iion managemeiii. i c-se.irc li 
and/or theory and criticism. Rank and salary 
commensurate with level of accomplishment in 
professional educ.iiion. i)i olessu)iial exi)erieiii e 
and specialization, l erminal degree or equivalent 
professional exi>erience and registration is pre
ferred. \ ' itae. | )ort lol io or slides and rcM CM eiic c-s 
forwarded lo Edward \ . Kemp. .ALA. Head. De
partment of .Architecture. 1215 Wyly l ower. 
Louisiana I c-cli U i i i \ e r s i i \ , Rusion. L.i 71 171, 
Equal Oj jpor tun i ty Employer. 

Position Available for an Architectural 
Illustrator—with siroiig gr.ipliK ilesi);ii skilN 
Send resume and/or sample of work to: Norman 
J a f t c . A f A Box 171. Bridgehampion. ^ .^ . I 1932, 

University of Arizona: I he College ol .Archilec-
l i i i e ol ihc- Univeis i i \ ol An/on.i ie(|uesis . ippl ic i -
tions f o r the fol lowing positions foi the .Academic 
year 1981-82: .A.) \ isiiing Lecturer: One half-
l i i i i e . non-tenure track. Duties will be to teach .Ar
chitectural Design in a studio situation. .Appcjint-
ment can be fo r either the Fall or Spring Semester, 
or lor the f u l l academic year. The Fall semester 
Ix^gins 15 .August 1981. and the Spring semestei 
Ix-gins 13Januarv 1982. B.) .A design educated. 
1)1 olessiojiallv experienced |)etson who is c .ip;ible 
ol conductingcourses in .Architectural Engineer-
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ing and also ol integrating this matt-rial into the 
design studio sequence. This is a f ull-t ime ap
point inent. Rank and salary are negotiable. .Appli
cation deadline: 15 . \ p r i l 19H1. Send applications 
to: Dean Ronald Oom ley, FAI A, College o l .Arc hi-
tecture. University of Arizona, Tucson, A / 85721. 
The L niversfty of Arizona is an .Affirmative 
Action/Equal Oppor tuni ty Employer. 

SENIOR DESIGNER 
Large, diversif ied A /E /P firm, head
quartered in the fvlidwest, seeks lead 
des ign professional(s) for major 
commercial + health care projects. 
Registration and a minimum of 5 
years experience required. 
Reply, with resume including salary 
history, in confidence, to: 

BOX 1361-370 
Progressive Architecture 

Equal Opportunity Employer 

University of Notre Dame w ith a Professional Dc 
gree Program in .Architecture, including a Rome 
Studies Program, seeks interested and qualified 
persons with experience in areas o f architectural 
design, technology and enxironmenial systems, 
fo r the academic year 19H1-H2. Please forward in 
confidence inquiries including vitae and three let
ters of reference to Rofjert L . .Amico, .AI.A. 
Chairman. Department of .Architecture, Notre 
Dame, Indiana 46556. U N D is an equal opportu-
nitv aff i rmat ive action employer. 

Situations Wanted 

Royal Danish .Academy of Art—graduate archi
tect. 26, wishes to settle permanently in the U.S. 
Seeks position with progressive, design orientated 
h r m . No particular location p ie fe r red . 3 \rs. ex-
f)erience in l iu i ld ing design, presentation work 
and preparation o f construction documents f or 

indu.strial. institutional and residential buildings. 
Reply to Box 1361 -371, Progressive Architecture. 

Architectural Services 

How To Specify Welding Gas Piping: Free 
specif ying informat ion on welding gas p ip ing lor 
industrial plants, schools and other projects. Wil l 
assist in determining pipe sizes and placement of 
manif olds, regulators, shut-oil and reliel \ al\ i s. 
Rexarc, Inc.. P.O. Box 47, West Alexandria, Oh 
45381.513/839-4604. 

RitaSue Siegel Agency: T h e leaders in mic i i i . i -
l ional search and placement of design prof ession
als. Ms. Woody (libson directs architecture and in
terior assignments. Please inquire about the range 
of services we provide. 60 W. 55 Street, N Y C 
10019,(212) 586-4750. 

Unique Personnel Service for professionals. A-K 
oriented. Nationwide (with Dallas off ice) . Leader
ship positions only; superior j o b opportunities and 
our personal, coiihdeniial representation. In 
quiries, or resume por t fo l io to: W I L L I . A M E. 
ENGLE ASSOC.. I N C . . 909 Investors Trust 
Bldg., Indianapolis, In 46204 and P.O. Box 
I'iSTd, Dallas, f x 75219. 

SCI SIpplcan 
Consultants 
international, Inc. 
1033 Massachusetts Avenue 
Camtjndge Massachusetts 02238 
617.'868-1200 

Notice 

Please address all correspondence to box num
bered advertisements as f ollows: 

P ro g rc ss i \ e .A rc h i tect u re 
% Box 
600 Summer Street 
Stamford. Coiiiicciit i i i 06904 

Architectural & Engineering 
Leaderstiip Opportunities 

Our client, a large prestigious A-E-P firm, has several manage
ment level openings in an operating division that specializes in 
the design of off ice, commercial, educational and research 
facil it ies. Their exceptional growth, even through this reces
sionary period, requires meeting leadership needs from exter
nal as well as internal sources. 

Those who have a vision of what Architecture should be. a 
st rong commi tmen t to Archi tectura l and Engineer ing ex
cellence, and realize the challenge and" potential of the next 
decade are most we lcome to respond. Oppor tun i t ies exist 
w i th in PROJECT fVlANAGEfvlENT. MARKETING, DIVISION 
(VIANAGEfVIENt, ARCHITECTURAL DESIGN LEADERSHIP and 
ENGINEERING DESIGN LEADERSHIP. Please send responses 
to the address below that include a formal resume and perhaps 
an informal letter expressing your values, aspirations and how 
you would like to contribute to your profession. A degree and 
registration in Architecture or Engineering is required. Ten to f if
teen years of experience, including leadership responsibilit ies 
is essential. Compensation and benefits wil l be appropriate. All 
necessary confidences will be kept. 

RAUSS, MOORE & ASSOCIATES 
Search No. M-83 

P.O. Box 364 
Troy. Mich. 48084 

An Equal Opportunity Employer 

  

nPftIL 1981 
P/n COV€R 

POSKR 
RJUCOIOR 

A striking reproduction of 
this month's co\er por
trays energy forces disap
pearing into the fabric of 
architectural design, or 
' 'The Ass imih i t ion of 
Eneigy," designed by 
EHzabeth and Richard 
Rush. 

. S t ' i u l d u r k l ( ) r . S : M l ' . S . ) l o : 

r i c i i v R i / \ 1 
P i o ^ i f s s i N c .Vk h i u ' t l i n e 

l iOO . S i i m n i c i S i i c c i 

S t a m l o i d . C T 0 6 9 0 1 

[ P R E P A Y M E N T R E Q U I R E D ] 

I ' l i i i i Ol r\ pc N .unt ' 

A t k h v N N 

CilN 

S I . l i e / i j ) 

Po.sters w i l l be mailed in rigid tubes. 
Plea.se allow 3 to 4 weeks from date of 
order for deliverv. 

I 
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C o n w e d C o r p 2 3 3 

Stevenson Associates. Inc. 

0 ) r h i n D i v . , E m h a r t 
I n d u s t r i e s , I n c 26 . 27 

Umgeler: Ma.son, Inc. 

C o v i n g t o n I e t h n o l o g i e s 2 3 2 
Reed\ and Farris 

C u s t o m w o c x I I I 

C Y / R O I n d u s t r i e s 2 4 5 
Gray 5̂* Rogers, Inc. 

D . i l i o u I n t e r n a t i o n a l , I n c 5 0 

Whitemyer .Adverti.smg 

D e l t a .Air L i n e s 46 

Burke Dowling Adams, Inc. 

D i e t / g e n C o r p 2 5 5 
Skillman, Inc. 

D o v e r C o r p . , E J e v a l o r Div 5 9 

Caldwell/BartlettfWood 

D o w C h e m i c a l C . S . A 2 2 7 

CamfMl-Mithun, Inc. 

D i \ \ i t S y s t e m s .36, 37 
FernI Han away. Inc. 

d i i P o n t C o . — A n i r o n 48 , 49 
BiUten, Barton, Durstine Osborne, Inc. 

d u P o n t C o . — T e H o i i 
A r c h i l e c t i i r a l F a h r i c s 198, 199 
\ . W . A\n ABH hiteruiitioiuil 

DMi. i i i i i i N o h e l oi . A m e r i c a . 
W i n d o w D i \ 102 
I'liplie Tyson, Inc. 

K d i s o i i K l e c i r i t Ins t i tu te 1 7 - 2 2 

N.W. Ayer ABH Intemnlionat 

E f c o 6 8 
/• rank/James Productions 

F. l |ei P l u m h i n g u a r e , D i \ . ol 
W . i l l a c c M u n . i v C l o i p ( M 

Widerschein/Str/uidhn A ssncuilcs 

K \ c - ( l i a B o o k s , I n c 2 4 3 

P a l K - i - C a s i e l l C o r p 2 3 7 

Grant .Marketing Communications, Inc. 

l-ollaushec- S t e e l C o r p 2 1 I 

Group .Marketnui iff Communications. Inc. 

F o r d G l a s s D i v 197 

Wells, Rich, GreenclDelroH. Inc. 

F o r m i c a C o r i ) 2 3 9 
Michael R. Ahramson Ctf .Associates. Inc. 

F o r m s &: S u r l a c e s 6 
Shemll Broudy .As.socicUes 

G. W C o r p 2 0 5 
Scali, McCahe, Slaves. Inc. 

( i a i l C e t a m i c s 2 0 3 

.AveriU Advertising, hu. 

(.1)1(1 B o n d B i i i l d i i i K I 'rodi ic Is, 
Div. o l N a i i o i n i l ( i y p s u m C o . . 8 1 . 8 5 

Fuller. Klenk Q_uinlan, Inc. 

Gic-1(<), I n c 87 

Boylharl, iMvett & Dean, Inc. 

G n n n e l l F i r e Pro tec t i on 
S y s t e m s C o . . I n t 100 
11 utchinslYoung Ruhicam, Inc. 

I l a l s c y T a y l o r D i v . . 
Ki i ig- .Seeley I h e r m o s C o 42 

Howard H. Monk and Associates. Inc. 

H i c k m a n . W . P . C o . 2 4 8 
John H. Rosen Advertising. Inc. 

H o w e F u r n i t u r e C o r p 2 3 0 
William B. Johns t;? Partners. Ltd. 

I n r y t o . I n t 9 5 . 196 
Melrose .Adverti.smg .A.s.sociates 

J C F u r n i t u r e S v s i e m s (i9 
Design Services 

J ( ) l i i i s - . \ I a i i \ i l l f — B i i i l d i i i n 
S v s i e m s Div 162. 163 
Broyles. Allebaugh ts? Davis. Inc. 

j o l i n s - M a n v i l l e — H o l o p h a n c . . . . '.W. .'<") 
Broyles. Allebaugh Davis, Inc. 

J o h n s o n C o n t r o l s . I n t 44 , 4 5 
ExeclUii<e Communicatois 

K a l w a l l C o r p 2 4 6 

Synetjenn Adxertising, Inc. 

K a w n e e r A r t h i t e t i u r a l P r o d u t i s 166, 167 

Garrison, Jasper, Rose isf Co. 

K o c h 8c I .owy 2 4 2 

Rihaudo Schaejer, Inc. 

K o l i - l - . \ o o i R . i | ) i ( l ( ) g i a p h , I n t . . . 5 2 . 5 3 

KR .Advertising 

K o h l e r C o 2 2 6 
Camjjhell-.Mithun, Inc. 

K o p p e r s C o . . I n t 1 8 7 - 1 9 0 
The Advertising Center 

K o r h l . I n t 217 
Perreault iif Tompkins, Inc. 

L e v o l o r L o r e n i / e n . I n t 40 . 41 
Mil Her, Jordan. Weiss 

M . u a i l i o n C a r e v - M t F a l l C o 3 0 
BozeU Jacobs, Inc. 

.Marvin W i n d o w s C 3 
M art I n I Wi lliams Advntisirig 

. M t G r a w - H i l l B o o k C o . . 
B o o k C l u b Div 7 1 - 7 3 

.Media Buying Sen'ices International, Inc. 

M e r t h a n d i s e M a r t 2 0 2 

.Vlisawa H o m e s C o . . L t d 186 
Dentsu, Inc. 

M i i s u l ) i s h i 94 

ChiatlDay, Inc. 

M o n s a n t o Plas i ics R e s i n s C o . 158. 159 

M o o r e . B e n j a m i n 8c C o 4 7 
Warwick, Welsh i f f Miller. Inc. 

N. i i i ona l C o n t i f i f .M.isonrv 
A s s c K i a t i o n -1. 5 

The Harpham Co. 

N.i i ioi i . i l F i l e I ' u i i e c i i o i i 
.Assot iat ion 8 0 
The SFPA .Advertising Agency 

Neo Rav P I I K I I U I S . I n c 6 8 

N e v a m a r C o r p 8 . 9 

Lord, Sullivan i f f Yoder, Inc. 

\ i \s F i i g l a n d I e l e p h o n e 2 0 6 A , B 

Harold Calxil i^ Co., Inc. 

N o v a n F n e i g v C o r p 2 4 8 

O i l s F. levator C o 201 

Poppe Tyson, Inc. 

Gvve i i s - ( ;o i n i n g 

FilKTulas C M p 56 , 5 7 , 9 2 . 93 
Ogitxy iff Mather. Inc. 

P a r k e r . C h a r l e s C o 8 0 

Les Howe .Advertising 

Pilt-shuigl i C o r n i n g C o r p 11)4. 165 

David J . Westhead Co.. Inc. 

P P G I n d u s t r i e s . I n t . — ( l l a s s 2 6 3 

Ketchum. MacLeod id Grove 

P P G I n d u s t r i e s . I n c . — R e / 5 5 

Robert L. Stn<enson. Inc. 

P r o g i e s s I . i ^ l l l l n K . S i i h . ol 
W . i l i e i K u i . l e .V- C . . I i u 2 3 3 

R. Presser id Associates, Inc. 

P r o g r e s s i v e , A i t h i t e t l u r e 
B o o k s t o r e 2 3 0 . 'J3 I 

P r o S o C o 2 5 8 
Usee Advertising 

P S A F ( M a s t e r s p c c ) 170 
Harry 1. Clarksan .As.sociates. Inc. 

P S I E n e r g y S y s t e m s . I n t 2 1 3 

.219 

. 2 1 6 

Blake Graphics 

58 R e a d i n g - D o r m a C l o s e i C o r p . . . 

Ree.ser id Sperling .Ad\ ertisiiig 

R e d C e d a r S h i n g l e iir H a n d s p l i i 
S h a k e B u r e a u 70 

Cedarcrest .Adveiinmn 

R i x s o i i - F i r e m a r k . I i u 2 4 9 

I he Delos Co.. Ltd. 

R o h e i l s - ( . o r d o n .Appl iances C o r p . . . 258 
Gelia Wells Mohr iff Lip/niuni. Inc. 

R o b e r t s o n . H . H . C o 6 2 . 6 3 

RohlCom .Advertising Group 

K o h i i i a n d H a a s C o 7S . 79 

Al Paul Lefton Co., Inc. 

R o l s c r e e n C o . 192. 193 

Kerker id .Associates 

R o s e / J o h n s o n . I n t . 221 
Schoeppe Design id Communication 

. Sadd lebrook 2 0 6 

S t h i i i d l e r H a u g h t o n E l e v a t o r O j r p . . 230 
WiderscheinlStrandberg Assooates 

S t h l a g e L o c k C o 2 6 4 
B.J. Stewart Advertising 

id Public Relations, Inc. 

S h a k e r t o w n C o r p 2 3 8 

Gerher/Meyers Wolfe and Kilgore. Inc. 

S i m p s o n I i m b e r C o 2 5 7 
K rail Smith 

S l o a n V a l v e C o 2 S . 29 
.Mar.steller, Inc. 

S o l a r I n d u s t r i e s , I n t 2 1 5 

Perspectus, Inc. 

S t a r k C i e r a m i t s , I n t 2 3 6 

Ira Thomas Associates. Inc. 

S T O E n e r g y C o n s e r v a t i o n . I n t 9 8 

McKee Advertising, Inc. 

S l o l l e C o r p . . S u b . o l . A l u m i n u m 
C o . o l A m e r i c a 15 
Lord. Sullivan id Yoder, Inc. 

l a m k o .Asphalt P r o d u t t s . I n t 16 
Noble .4 s.s(ir/a/('\ 

I h e r n i a l I e t h n o l o g y C o r p 2 5 6 
Steele id .Associates 

I h o r o S y s t e m s PrcKlut t s 81 
Martin RuosslCreative Group, Inc. 

I r u s Joist C o r p 

Da I'id W. Evans, Inc. 

I i ib i i la i S p e t i a l t i c s M l g . . I n t . 
.Arlen J . Kuklin 

I S. ( , \ p s l l l l l 
C o . . . . 9 6 . 9 7 . 9 9 . 101. 103. 168. I ( i9 
Mar.strat. Inc. 

L n i i e d States Stee l C o r p 194. 193 
Comfiton .Advertising. Inc. 

I l ined l e t h n i t a l P i o d i i c i s . Inc !.'.")•_' 
Group -/ .Advertising. Inc. 

\ e n t a r a i n a S k v l i ^ h i C o r p 2 5 6 

Channel .Agency. Inc. 

\ I P E n t e r | ) r i s e s . I n t L' l t i 
.Mberl H. Mallois III Ad.nliuuii. lui. 

W.ist«» P r c x l u c l s . I I U <"'l 
McKee .Advertising, Inc. 

W e a t h e i .Shield M l g . . I n t 2 1 2 

Four Star, Inc. 

VN e s i i n g h o u s e E l e c t r i c C o r p . . 
E l e v a t o r Div 88 
.Marstellei. Inc. 

W i l s o n . R a l p h Plastics C o lot-
McKone id Company. Inc. 

W o r l d D r y e r C o r p 105 
Garpeld-Linn id Co. 

Z e r o W e a i h e i S t r i p p i n g (!o. . I i u . . . . 244 
Harvard. Pesktn id Edruh. Inc. 
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I G H T G t A ^ S H i f r S I I 
DEAS STAND UPTO THE LIGHT 

Givefull play to the noonday Denver 
Vsun in a generous atrium. 

But shield the work space on 
the long western face from sizzling 
afternoons. While you hold heat gain 
and loss in check day and night, year 
round. 

^ The right glass can meet those 
energy challenges. Beautifully 
Efficiently Even in the extremes of 
Colorado winters and summers. 

The Jeppesen Sanderson build
ing stands as living, simple proof. 
One high-performance glass—PPG's 
Solarban ' 550-14 (2) Solex "—com 
bines the energy efficiency strength 
and stunning aesthetics 
architect Robert Root 
demanded to bring his 
vision to life. , 

The skylight's sloped,! 
laminated Solarban glass 
construction drinks in 
plenty of sun. But the sam^ 

Atrium and west face of Jeppesen 
Sanderson fieadqiiarters, Denved 
Johnson • Hopson & Partners Arc 

Solarban glass cuts glare and heat 
gain, too, in the office spaces that look 
west to the Rocky Mountains. 

And with PPG's unique Exterior 
Flush Glazing System 502 in place, 
this new low-reflectance glass takes 
on a seamless look that lends a 
splendid, aquamarine accent to the 
building's sleek exterior lines. 

PPG offers a broad range of 
high-performance glasses and glazing 
systems to meet the dual challenges 
of energy efficiency and aesthetics 

headon. You'll find most of th^m 
in Sweet's 8.26/Pp. 

So in your next search for the 
best design ideas, you'll know just 
where to look for the right glass to 
help them see the light of day 

PPG Industries, Inc., One 
Gateway Center, Pittsburgh, PA 152 

PPG: a Concern ^ 
for the Future L i i P 

5222, 
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