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WHEN WE CREATED A TOUGH 
HIGH-TRAFFIC FLOOR 

SOMETHING BEAUTIFUL 
HAPPENED. 

Introducing Crosswalk 
Nothing makes a tough choice 

more beautifully simple than Crosswalk. The revo­
lutionary new commercial floor from Armstrong. 

What makes Crosswalk so dra­
matically different from other floors is its mineral 

aggregate raised-disc visual. One distinctive pat­
tern that actually performs on two different levels. 

Design is one. Crosswalk has a 
high-style image you don't often find in high-perfor -

mance floors. A streamlined look that will beautifully 
complement any high-tech interior you design. 

Function is another. The specially 
formulated construction of Crosswalk makes it 
more slip-retardant than conventional smooth 

floors. And it's tough under the pressure of con­
stant use—in schools, lobbies, airports—wherever 

there's a steady stream of heavy traffic. 
Durable Crosswalk comes in five 

attractive designer colors. And it installs with fewer 
seams because it comes in 6'-wide rolls up to 90' 
long. If you'd like to know more, write Armstrong, 

Dept. 24FPA, P.O. Box 3001, Lancaster, 
PA 17604. We'll show you how Crosswalk can 

make something beautiful happen to your next 
high-traffic interior. 

Terra Cotta Chestnut Gray Sand 

F R O M T H E n r I N D O O R W O R L D ® O F 

A r m s t r o n g 
Circle No. 310 on Reader Service Card 

  



    



CUT-PILE CARPETING HAS REACHED 
A NEW HIGH LEVEL 

OF DISTINCTION. 

Introducing 
T r a c i n g s from Armstrong . 

Cut-pi le carpet ing that a d d s the new level of style 
a n d e l e g a n c e you want for your d e s i g n s . 

What dis t inguishes 
Trac ings from other cut-pile c a r p e t s is a n 

exc lus ive e m b o s s i n g method c a l l e d S c u l p t r o n ® . 
This p r o c e s s c r e a t e s a monochromat ic geometric 
pattern, a d d i n g depth a n d beauty to any interior. 

Trac ings is m a d e of 
DuPont Antron® III, a s taple nylon fiber that 

controls static a n d he lps hide soil. Its d e n s e Vs" 
g a u g e construct ion c o m b i n e s heavy pile weight, 

c lo se stitch rate, a n d 2-ply continuous heat-set 
yarn. So this c a r p e t is durable a s well a s beautiful. 

Armstrong Trac ings . O n e 
h a n d s o m e geometric pattern in 13 vivid, solid 

colors . For private or o p e n plan offices, it's cut-
pile c a r p e t on the d e s i g n level you d e m a n d . For 

full-color literature, write Armstrong , Dept. 1AXPA, 
P.O. Box 3001 , L a n c a s t e r , PA 17604. 
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Etched Metal: A new generation of architectural surfaces 

Etched Metal is a new generation of architectural surfaces developed by Forms & Surfaces, utilizing advanced and 

sophisticated technology This innovative group of materials offers unlimited new design possibilities for architectural 

applications that demand durability and excellence, including elevator doors and cabs, entrance facades, walls and 

ceilings. Designs are etched with great precision and clarity into stainless steel, bronze and aluminum, and can be enhanced 

with oxidized and relieved finishes on bronze, and anodized finishes on aluminum. Designs range from simple geometric 

patterns to complex Arabic tracery. Custom designs can be executed for individual projects Etched Metal is available in 

standard sheets and panels up to 3' x 10', and in 2' x 2' heavy gauge tiles. 

Forms & Surfaces Box 5215 Santa Barbara, California 93108 (805)969-4767 969-5033 
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Editorial Energy design 
on our own 

As the profession's skill at 
energy-conscious design be­
comes more dependable, the 
government support that has 
nurtured it is being with­
drawn. Can the private sec­
tor maintain progress? 

As we planned this issue, a major theme de­
veloped, and a minor one emerged as well. 
The principal message, summed up by senior 
editor Richard Rush in the title "Energy De­
sign with Confidence, " is that we can now 
draw upon a substantial body o f accepted 
knowledge and real experience relating to 
energy-conscious design at all scales of build­
ing. The minor theme—covered succinctly in 
an article by Thomas Vonier (pp. 106-109)— 
is that we will have to sustain this newly 
gained confidence through a period of fed­
eral withdrawal f r o m the field; the building 
design professions and their clients are goint; 
to have to get along with virtually no govern­
ment grants and—more critically—hardly 
any government-sponsored research or dis­
semination ol information on energy-
conscious design. 

This federal retreat f r o m involvement with 
energy-conscious design is, as you all know 
quite well, part of a broad and deliberate re­
duction of federal involvement in niimeioiis 
areas oi concern to architectural profession­
als: barrier-free access for the handicapped; 
occupational safety and health; conservation 
of natural sites and architectural landmarks; 
control of air and water pollution; support o f 
public transportation; adequate housing, 
education, and employment opportunities 
fo r the disadvantaged; support of educa­
tional and cultural institutions generally; 
equal rights for women. 

The jusdfication for abandoning previous 
federal commitments in all of thes'e areas is 
that excessive regulation has hobbled the 
American economy, and done so at inordi­
nate public expense. There is surely a basis 
for believing this: architects will readily verify 
that federal regulation and federal largesse 
can both involve nightmares of paperwork 
and bureaucratic delay. The taxes to support 
a bloated bureaucracy have become an eco­
nomic burden, and the jerry-buil t structure 
of tax law has distorted much private eco­
nomic policy. 

T o some of us, however, federal regula­
tions and the costs o f federal progress seem to 
have taken too much of the blame fo r eco­
nomic reversals that can be traced to a variety 
o f concurrent causes: a drasdc increase in the 
actual cost of energy; an almost-as-drastic 
shift in the cost and availability of land; 
keener than ever industrial competition f r o m 
abroad; sharp drops in consumer spending 
projections related to lowered bir th rate and 
deceleration o f our standards of living. A n d 
the burden of bureaucratic inefficiency has 
turned up in the private sector, as well. 

I n any event, many of the areas of public 
concern now being deserted by the federal 
oovernment cannot and will not be shoul­
dered by private enterprise—or by organiza­

tions of industries or professions, however 
well-intentioned. How can we expect such 
serious public concerns as barrier-free access, 
minority opportunities, or energy conserva­
tion to be taken care of by unfettered market 
forces? I n the area of energy use in 
buildings—the primary concern of this 
issue—there are considerations of the na-
uon's long-term economic welfare and, as 
Vonier mentions, its very security—that simply 
will never be accounted for in the mar­
ketplace. 

Private interests wi l l , o f course, keep trying. 
Companies such as OCF and industry groups 
such as the Brick Institute will continue to 
encourage and reward energy-conscious 
building design. Professional firms will de­
velop their energy expertise to gain a compet­
itive edge, and the A I A will sustain the efforts 
of its Energy Committee; other professional 
groups will continue to address the problem, 
and it is hoped that A I A will collaborate ef­
fectively with them. Professional organiza­
tions, which can identify key research and in-
lonnation needs, may be able to find private 
resources to cover some of them. 

The expertise generated dur ing DOE's in i -
Ual burst of acdvity survives; the beneficiaries 
of its grants will bring increased knowledge to 
the design task; refugees f rom the DOE staff 
will take their knowledge into private prac-
dce, industry, and educadon. But there will 
be no comparable corps of experts at DOE 
accessible to the press, the professions, and 
our legislators. 

I n the immediate fu ture , much potentially 
valuable research on the subject will be left 
undone for lack of funding . The vital public 
role of evaluating and disseminating impar­
tial informat ion will be throttled. States and 
localities—which figure so largely in the "New 
Federalism"—may make some contributions, 
even under the economic constraints they 
appear to face, but it is obvious that the objec­
tives and circumstances of energy-conscious 
design are unrelated to local boundaries. 

Valuable knowledge generated by DOE to 
date will not all go into mothballs. I n fact, this 
issue of P/A marks the first installment of ef­
for t to organize and disseminate DOE-
generated information of particular value to 
architects: results of the major program of 
redesigning representative buildings fo r best 
energy performance (pp. 110-115). oq 

A n d P/A's commitment to this architectural 7; 
stibject of excepdonal public concern will not | 
diminish. ^ 
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Views 
How to get published . . . 
(Re Editorial, Jan. 1982) Kudos! Per­
haps the best explanation I ever saw of 
what journal composition and editorial 
choice is about. Very helpful , and en­
lightening; high transfer capacity 
(applies elsewhere) too! 
Dana Roberts 
Office of Environmental Planning 
Department of Public Service 
Albany, NY 

. . . and how to get read 
I t was informative to read the January 
editorial on how the projects are chosen 
to be published in P/A. However, I be­
lieve the process lacks a major ingre­
dient, that of the readers' interests. I 
mention this because the reader can be 
as critical of P/A as P/A is of the projects 
the reader submits. 

Each year the members of our office 
assemble around the conference table to 
decide which of the 30 office magazine 
subscriptions will be renewed for the 
coming year. I n a process not too dis­
similar to your "wicket" meetings, each 
magazine comes up against a critical re­
view. "Is the magazine giving us infor­
mation that is important and up to 
date?" "We saw that same project four 
years ago." "Is there any text in this 
magazine, all I see are advertisements?" 
"The format of this mag sure is boring." 

"Are the projects in this magazine really 
P R O G R E S S I V E or are they just another 
R E C O R D o f architecture?" 

The results of our wicket? Congratu­
lations, P/A has made it through an­
other year. But don't get head-strong, 
we're starting to sharpen our red pencils 
for next year. 
Ken Mitchell 
Alley Friends Architects 
Philadelphia, Pa 
[Like most magazines, P/A solicits evalu­
ations f rom a random sampling of 
readers on every issue. We pay attention 
to opinions recorded, article by article, 
as well as other responses to more gen­
eral questions about reader interests. 
—Editor] 

Awards: The readers judge 
The January issue that contains the 29th 
annual P/A Awards has our firm looking 
questionably at the credibility of Pro­
gressive Architecture. Our entire staff 
reviewed that issue, including the edito­
rial, and in no way is it clear how-and-
why the work shown in this awards issue 
was selected. 

As we review that issue, it only con­
vinces us more that the problems o f ar­
chitecture today are architects who 
create these esoteric monsters that leave 
the public in utter dismay with our pro­
fessionals. Architecture must be hu­
manistic and comprehensible by the 
populace, not just the members o f an 
elite group that are able to derive pleas­
ure f r o m an academic approach to ar­

chitecture that in general appears to say 
the more bizarre, the better it is. 

As President of the Colorado North 
Chapter of the American Institute of 
Architects I feel that the issue of credi-
biHty should be brought up to all mem­
bers of the Colorado Society of Archi­
tects, based on the simple issue that 
Progressive Architecture is supposedly a 
vehicle for expression of today's archi­
tecture. I feel at this point that the mag­
azine as a whole completely misses the 
fundamental issue that architecture is 
fo r people. The educational value of 
your selections under the title o f archi­
tecture ranks in my book, and in that of 
many of my colleagues, as garbage. I 
expect in the very near future to bring 
this topic and this letter to view among 
the members o f this state, hoping to 
begin an ef for t to instill responsibility 
and credibility to the literary vehicles of 
our profession. 

I f we see much more of this "comic 
book" architecture without equal space 
devoted to discussion of an architecture 
for the populace, we will cancel our sub­
scription at our next renewal date. 

James A. Cox, Jr., AIA 
President, Colmado North Chapter 
American Institute of Architects 
[We have asked the writer to show us 
what the "people" of Northern Col­
orado are getting f r o m members of his 
chapter. We hope none of it is "gar­
bage."—Editors] 

[Views continued on page 75] 

EXEDRA B O O K S 

A L I M I T E D FOLIO EDITION of Karl 
Friedrich Sch i nkels Sannri/uri^A rchitektonischer 
Erifwurfe. "Collection of Architectural Designs" 
remains available. Fully respecting the delicate 
lithography of the 1866 edition, this volume 
maintains the eighteen by twent\'-four inch for­
mat and includes all 174 original plates plus 
the first complete English translation of Schinkels 
own descriptive commentary. A preface by .Mr. 
Philip Johnson and scholarly essays by Dr. 
Hermann G. Pundt, author of Schitikr/'s Berlin. 
and Professor Rand Carter provide contemporar\-
criticism. This new edition of Schinkel's timeless 
work is limited to one thousand volumes of 
which less than 300 copies remain itnsold. 

SHIPPING: 
US$I2.50 United States 
US$25.00 Elsewhere 

PRICE: 
USS450.00 

STUDIO EDITION 

Sammlung Arch i tek ton ischer Entvvurfe 

Collection of An •/; itt v -tural Designs 

A STUDIO EDITION of Schinkels seminal architectural work 
is now available in reduced format thereby assuring access to 
students, scholars and design professionals. All illustrative and 
textual material contained in the limited folio edition of the 
Samn/l//nir '\s carefully reproduced, maintaining both the integrity 
and spirit of the original. .Measuring approximately nine by 
twelve inches and printed on acid-free paper, this new smaller 
version is sturdily bound in cloth and is complemented by a com­
panion slipcase. Beautifully presented as an object of lasting value, 
this volume demonstrates the working method and syntactical 
u.se of Classic and Romantic elements particular to the work 
of Schinkel. It is offered here for the first time to the archi­
tectural community on a prcpublication basis. All orders received 
prior to May I, 1982 will receive the reduced price indicated 
below. Deliveries are scheduled to commence in June, 1982. 

Berlin .Architectural Journal 

D A I D A L O S 

A NEW ARCHITECTURAL QUARTI RI V 
has emerged of decidedly European genesis. 
Opulently printed and thoughtfully presented 
in a bilingual German and English color format, 
this learned journal addresses the spectrum of 
.•\rchitecture, both theoretic and graphic. 
Accessible to the North American audience for 
the first time, this new publication challenges 
the strategy of contemporary architectural 
thought. Essays in the inaugural i.ssue include: 
From Piranesi to LibeskinJ—Explaining by 
Draiving. The Metamorphosis of .\xonometry. and 
Prom Truth and Lies to a Third—The Borrowed 
Existence of Architecture. Incisive without being 
didactic. DAID.ALOS uniquely mediates 
between the scholarly and the superficial. 

SHIPPING: 
USS.vOO Worldwide 

SHIPPING: 
No additional charge 

I'k send .copies of Schinkel's SAMMLUSG: Studio Edition. 
DAIDALOS: Berlin .ArchitectunilJournal. Illinois and Chicago residents please include the appropriate .sales tax. 
Name Address 

PRICE: 
Prcpublication USS50.00 

thereafter US$65.00 
-copies of Schinkel's SAMMLUNG: Folio Edition and 

PRICE: 
annuallv US5~(i.(l(i 
per issue USS20.00 

copies of 

City, State, Zip Signature 
Check Enclosed • .American Express • Master Card • VISA • Card # Expires 
pXEDRA BOOKS INCORPORATED A Nonprofit Corporation, Post Office Box 10235, Fort Dearborn Station, Chicago, IL 60610 Telephone: (.>12)787-9208 
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Scanamural makes walls work. Depending on your imagination, a wall could work 
like a window with a view on anything from a Caterpillar 
coming on strong to a peaceful panorama of a 
mountainside. The 3M Scanamural enables you to add 
vistas, depth, mood, history corporate identity and 
excitement to virtually any dimension you design or 
remodel. .Wails several stories high, long hallways, 
curved walls, even moveable office partitions come alive 
with Scanamural. 

But behind the showmanship is c o m m o n sense. 
The Scanamural process actually computer-
generates the color image using durable, fade-resistant 
pigmented paints. Incredibly Scanamural enhances 
detail as it enlarges original art. photo, transparency 
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oil painting or litho pnnt. Depending on the substrate; 
canvas, vinyl, carpet or polyester, Scanamural is 
graffiti resistant, fire retardant. sound absorbing, even 
washable and anti-fungal. Beauty is as beauty does. 

A. Installation: Wheeler Machinery Co., Salt Lake 
City. UT. Architects: Brotherton-Gilles-Stransky Dealer: 
Farrell Allen Display Salt Lake City. UT, B. Installation: 
Occidental Petroleum. Los Angeles, CA, Designer: 
Lee Mink - Bowman/Mink International, Inc. Dealer: 
Imero Fiorentino Associates. Los Angeles, CA, 
C. Installation: Steelcase Senes 9000. St. Paul, MN, 
Architect: John R, Kingsley - Hefty, Interior Designer: 
Waltraud A. Borgen, Dealer: ETM Graphics, Mpis,, 
MN, D. Installation: Hanbury and Company P.C. 

Architecture & Intenor Design, Norfolk. VA. 
Dealer: Huffman Studios. Richmond. VA, E . Installation: 
Prudential Insurance Co,. Newark, NJ, Photographer: 
Walter J, Choroszewski, Dealer: Denby Associates. 
Pnnceton. NJ, F. Installation: Federal Express. Northeast 
Reservation Center, Art Consultant: Dumont Landis 
Fine Arts, Dealer: Denby Associates. Princeton, NJ 
G . Installation: WLS-TV Chicago. Designer: Robert 
Proper. Dealer: K&S Photographies, Chicago. IL. 

Find out more about Scanamural. For more 
information about any of the applications shown, and 
the name of the Scanamural dealer nearest you, 
call [612] 778-5605, Or write 3M Architectural Murals 
Department. 3M Center. St, Paul. MN 55144, 

3M hears you... 

3M 
Circle No. 416 on Reader Service Card 
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FRENCH VANILlA..."MAGNIFiQUE: 
Leave it to the French to take 
something as simple as vanilla and 
give I t spice. Make it richer, creamier 
and tastier than it's been before 

Leave it to Kohler to bring it to 
the bath 

French Vanilla. Kohler's newest 

color leaves your decorating palette 
w ide open because it blends so 
beautifully w i th any shade, yet stands 
by Itself w i t h a flavor uniquely its 
o w n . Exhibited here on the n e w 
Pristine^M Bath /Whi r lpoo l . Ellipse^M 
lavatory and Rialto Water-Guard* 

toilet. Just a small part of the gallery 
o f bath and powder room fixtures 
Kohler has created in French Vanilla. 

For more information about this 
and all the Kohler products, wri te 
Kohler Company Department RK4, 
Kohler, Wisconsin 53044 

THE BOLD LOOK 
OFKDHUR 

Circle No. 369 on Reader Service Card 

Copyright 1982 Kohler Co 
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Views condnued f r o m page 11 

I would like to comment on the 29th ?/A 
Awards winners, as presented in your 
January issue. 

I was greatly perturbed to see that 
most of the award winners' projects 
were fashioned in stripped-down neo­
classical or historically derived forins. 
. I find it appalling fo r so many 
seemingly mature, articulate, and 
sophisticated architects to be caught up 
in what is fashionable and trendy, rather 
than "honest" expression. I seriously 
doubt that these historically derived 
forms were developed on the basis of 
the design process or even pro-
grammatically derived; more likely they 
were contrived to satisfy the architects' 
conscious or subliminal yearning to be 
on the leading edge of this supposed 
new trend. Presumably a few years ago 
they were designing with modern forms 
and imagery, yet now they've jumped on 
the bandwagon to bury the old and 
bring in the archaic. A fast about-face to 
say the least, especially in the interest of 
fashion. 

It's apparent that most of the award 
winners were unimaginative and just 
plain ugly, with the only real award 
winner the Gwathmey-Siegel Long Is­
land residence, which is the only entry 
which even begins to explore the poten­
tial of contemporary architecture. I find 
it very disillusioning as a student to see 
many experienced and influential archi­

tects suddenly abandoning modern ar­
chitecture as hopeless, only to regress to 
forms and images relevant many years 
ago to entirely different cultures. 

Why don't we leave the forms and im­
ages of the past back in the context and 
culture where they originated and were 
appropriate, and put a lot more e f fo r t 
into synthesizing the architecture o f 
1982 into something more cognizant 
and rational in its own context and cul­
ture? 
William J. Curran 
Architecture Student 
Hamilton, Ontario, Canada 
[ I f the writer would look around Hamil­
ton, Ontario, c r i i i ( a l l \ , he might see 
more serious reasons why "modern 
forms and imagery" are being ques­
tioned and the " a i x l i a i c " reappear­
ing.—Editors] 

Credit corrections 
Except for the Daylight Diagram and 
the scored example, illustrations for the 
New York City Midtown De\elopment 
Pioject Bulk Regulations submitted to 
the P/A Awards program by Davis 
Brody 8c Associates and Kwartler/Jones 
Architects (Jan. 1982, pp. 182-185) 
were taken f rom the final Midtown De-
\ c l o i J i i i e i U Study prepared and illus­
trated by the New York City Planning 
Department staff . 

The house illustrated in \ \w Passive Solar 
Construction Handbook (P/A, Jan. 1982, p. 
171) was the work of Barth Sc Ramsbot-

tom. Inc., Knoxville, T n ; sponsor was 
General Shale Products, Johnson City, 
T n . This correction has been made in 
the current edition of the Handbook. 

United States Steel was inadvertently 
ouiitted f r o m the acknowledgment list 
for the Pre-engineered Metal Buildings 
Technics article appearing in March 
P/A. 

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

AFFIX LABEL HERE 

New address: 

Name 

Title 

Company 

Address 

City/State/Zip 

Type of firm 

Mall to: 
Subscription Services 
Progressive Architecture 
P.O. Box 95759 
Cleveland, OH 44101 

Renovation. Modernization. Automation. 
Get all 3 with the Paddock System. 

1. Renovation with a choice of Stainless 
Steel Recifculation Systems. Minimum 
demolition of existing decking 
required with a Paddock pipeless 
recirculating system. Buried piping is 
eliminated, distribution improved. 

2. Modernization through superior 
water filtration with Paddock's 
energy efficient line of filters. 
Automatic, semi-automatic or 
manual controls. Compliment your 
poo\ with a selection from the 
complete line of Paddock deck 
equipment. 

3i Automation with Paddock's Hydro-
Analyzer that automatically monitors 
the water and controls the feeding 
of pool chemicals. Lowers operating 
cost through more efficient use of 
chemicals and elimination of labor. 

Call o r w r i t e 
fo r m o r e i n f o r m a t i o n 

Pool Equ ipmen t C o . , Inc. 
P.O. Box 11676/Rock H i l l /SC 29730 
803/324/1111 
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Bradley saves water, energy and money. 
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Take any architectural set below 
f o r j u s t J J w h c n y o u j o i n 

THE LIBRARYOF URBAN AFFAIRS-
the Architect's and Planner's Book Club 

You simply agree to buy 3 more books -a t handsome discounts—within the next 12 months. 

ARCHITECTURAL 
RRAWIN6 SKILLS 

Three volumes on improving your design and drawing 
skills.Includes color drawing, graphic expression, land­
scape design and much more. Hundreds of drawings. 
Pub/jshers"Pnce ^59.90. 

    
  

 
 

 
 
  

  
  

ARCHITECrS 
WORKING LIBRARY \ 

A carefully selected three-volume reference collection for 
the architect, designer and urban professional. Contains 
practical informat ion on every stage of the creation 
process: specifications writ ing, architectural drawing, en­
ergy conservation and more. Publishers' Price $77.95. 

A beautifully il lustrated set on the writ ings, drawings and 
designs of two of the most esteemed contemporary 
architects plus the major works of one of the foremost 
architectural f irms. Includes description and analysis of 
their major works plus hundreds of photographs and 
illustrations. Publisher's Price $56.85. 

TIME SAVER STANOARDS 
FOR BUILDING TYPES 

SECOND EDITION 
De Chiara and Callender 

Provides comprehensive in­
format ion and design data 
for over 100 major building 
types. Contr ibut ions by over 
100 experts in the f ield. Fully 
i l lustrated. With plans, charts, 
d iag rams a n d schemat ics . 
L 2 9 4 p a g e s . Publisher's 
Price $54.50. 

TIME SffVER SrraNDARDS FOR 
B r a i w G TYPES 2nd Edit.. 

T H E L I B R A R Y O F U R B A N A F F A I R S is t h e a r c h i t e c t s a n d p l a n n e r s o w n b o o k c l u b . G e a r e d t o y o u r 
p r o f e s s i o n a l n e e d s , t h e c l u b b r i n g s y o u t h e b o o k s y o u m u s t h a v e t o k e e p u p - t o - d a t e . C o v e r i n g 
e v e r y t h i n g f r o m n e w d e s i g n s t o n e w p l a n n i n g m e t h o d s a n d p o l i c i e s , f r o m e n e r g y c o n s e r v a t i o n t o 
g o v e r n m e n t r e g u l a t i o n s , f r o m b u i l d i n g m a t e r i a l s t o h o u s i n g . W h a t ' s b e e n d o n e i n t h e p a s t , w h a t ' s 
r e l e v a n t t o d a y a n d w h a t t h e t r e n d s a r e f o r t o m o r r o w — y o u ' l l f i n d i t a l l i n T h e L i b r a r y o f U r b a n A f f a i r s . 
J o i n t o d a y ! 

If the reply card has been removed, please write to The Librarv of Urban Affairs Dept. 8-AK5. Riverside. N.J. 08075 
to obtain membership information and an application. 
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f f Knoll Textiles introduces Furrows Wallcarpeting 



NTD A BREAKTHROUGH 

qualities of the glass work beautifully 
BM's state-of-the-art, computer-
i/c+orri frm. 

'•...•iliL' 

% \ I 
4 s . L -

, , 5 ; . 

1 Houston's West Side now boasts a glittering architectf i rar^t f ' 'y > 
cimark in the midst of a once-bleak bayou landscape. ^ ^ ^ ^ • t 

At the heart of the 28-acre complex is an imposing g r c n j i ^ 
ffiree new office buildings bound by a graceful visual luii mony. 

The right gkiss sli ikcs llu^ keynote Tying the c o m p l e x ^ B ^ 
tpgether are the silver tones of two different high n e r f o r m a n c t ^ 
^lass products from PPG. A 

A spectacLilar, jewel-like curtain wall of PPG So la r coq^J^B r 
•^ki'Mt^ray reflective glass lets (lie new IBM Soutliei n ReLiieiuil Service 
,^^>#^W§enter mirror its setting on all three sides. Even the three section 
^>Wj | i f l ^a rage enhances the parklike atmosphere, since it's clad in the 

^ ^ V ' l ^ m e reflective spandrel glass. 
And the insulating qualities of the glass work beautif u l l y . ^ | 

an^ economically—with IBM's state-of-the-art, computer-
directed climate control system. 

To the east and west of IBM's triangle rise the stately 
three-stepped towers of the Union Texas Petroleum Building 

T . \ and its near twin, the Internorth Building. Both are wrapped in • 
: ribbons of Twindow units of PPG Splarban 550 20 (2) 
•clearglass. ^, , 

t . — l " ^ It was chosen not onlyito sustain a striking overall 
aesthetic effect but also because energy load studies showed its 
insulating powers to be most effective in reducing thermal load 
and providing comfort in sunlit exposures. ^ <y, 

»: • ̂  V ' ' f - That i t indpf flexibilitV'i^ typical of the problem-solving 
J ; • potential of PPG's tr(?m(Midous variety of beautiful, energy •'̂ J?* 1 
. ' eftierent glass products. # 

r ' With su^h a broad spectrum of colors, reflective surfaces 
laiui ptMiorm.ince ejpnhilitu^s. PPG has tlu' i uihl glass foi the 
[)i o)(H:t you'i worki iuj on now. 

) ^ i I To find it. just check Sweet's 8.26/Pp. And write to PPG 
[Industries, Inc., One Gateway Center, Pitlsl)ui c)h, PA 15222. 

W e can heip turn your latest brainstornis into 
—|t5r^^k"tF|rouphs.| 

I -Hf l If 
PPG: a Concern for the Future 

Ciirlr No. on Kr.id* r ,S« r\ i» r CukI 



T H I N K 
HORIZONTALLY 

Methodist Hospital Facilities Center. Indianapolis, Indiana Architect; Schmidt. Garden & Erikson Contractor: Tousley-Bixler Construction C o 

Design in a new direction with 
the horizontal look from Robertson 

There 's a n e w op t i on for d e s i g n 
f lex ib i l i t y f r o m Rober tson : 
Fo rmawa l l® flat me ta l w a l l 
pane ls h a v e b e e n r e d e s i g n e d for 
hor izonta l use - i n a d d i t i o n to 
t rad i t iona l ve r t i ca l ins ta l la t ion. 

N o w y o u c a n d e s i g n ho r i zon ta l l y 
i n leng ths u p to 3 0 feet - i n 2 4 " 
to 3 0 " - h i g h m o d u l e s - i n o u r 
s tanda rd 2 " th ickness . Use o u r 
f oam core i nsu la ted F o r m a w a l l 

1 0 0 0 a n d select f r om long- l i fe 
s t ucco -embossed f in ishes s u c h 
as V i t r a l ume® (a s u p e r b por-
ce la i n i zed f in ish at n e w c o m p e t i ­
t i ve pr ices) , Versacor®, Duras i l® 
or PVF2. O r ut i l ize F o r m a w a l l 2 0 0 0 
w i t h a h o n e y c o m b c o r e a n d b a k e d 
e n a m e l f in ishes - a n d choose 
smoo th o r s tucco -embossed . 

I n e i ther case, you ' l l take a d ­
v a n t a g e of this latest Rober tson 
i n n o v a t i o n : w e ' v e e l i m i n a t e d the 
c u s t o m a r y w e a t h e r - e x p o s e d 
sealants at a l l hor izon ta l joints, 
so w e c a n n o w p r o v i d e a bo lder , 
d e e p e r shadow l ine. 

The ho r i zon ta l look : a n o t h e r n e w 
c o n c e p t i n wa l ls f r o m Rober tson, 
d e s i g n e d to m a k e y o u r b u i l d i n g 
c o m e to l i fe. 

F o r fur ther details on honzonta l 
o r vert ical Fo rmawa l l appl icat ions, 
call or wnte : H. H. Rober tson 
Company , Depar tment P-4, 400 
Ho l iday Dnve , P i t tsburgh, PA 
15220. Phone: (412) 928-7522. 

Horizontal Formawall 
Typical Joint Details 

Formawal l lOOOH Formawall 2 0 0 0 H 
, 2" Thick 2 " Thick 

Foam C o r e Panel Honeycomb C o r e Panel 

RDberlson 

10 
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Illustrated; 9." 6" and 4" round Lite Duct by Peerless with specialized 
Softshine optics. Lite Duct is one of the 13 Longlite systems and comes in 
seven diameters and configurations, in any finish, and extends to any length. 



G H T I N G R E I N V E N T E D 
This picture shows much more than three pretty Longlites. 

It demonstrates controlled fluorescent lighting, which may be the biggest 
development in illumination since the invention of the fluorescent light. 

Look first at the even overall illumination of the room. The floor; walls and 
ceiling show almost the same brightness level. Then look at the fixtures. 

Normally a lensed fixture is so bright and the contrast is so strong that 
the fixture looks black no matter what color it is. These new lenses direct the 
light to precisely where it's needed rather than spilling it out at eye level. Their 
glow is so soft you can see the individual ribs of the lenses without sguinting. 

We use the name "Softshine" for these lenses and their optical systems. 
Ten years ago, they would have been laboratory curiosities. Today's stringent 
energy reguirements make them a necessity. 

In most instances, these new Longlites can provide what any given lighting 
expert would call "good lighting" for less watts than any other system. 

A claim that strong, of course, reguires a mass of corroborative data. 
We have it, in our own research and in independent reports. Contact us and 
we'll tell you all about Peerless, Longlites, Lite Duct and Softshine. 

And let you see our new invention for yourself. 

L T E S BY P E E R L E S S 
PEERLESS ELECTRIC COMPANY, 747 BANCROFT WAY, BERKELEY OA 94710, TELEPHONE [415] 845-2760. 

Circle No. 390 on Reader Service Card 

PEERLESS: •LONGLITES;'"LITE DUCT ' A N D SOFTSHINE' ARE TRADEMARKS OF THE PEERLESS ELECTRIC COMPANY 



Suddenly, GE Silicoiw 
 

 

 



P r i m e s p a c e 
a v a i l a b l e now. 

Kardex Kompakt Movable Shelf Filing Systems. 

Kompakt movable shelf filing can help you recoup 
up to 80% of the space occupied by old fashioned 
filing cabinets. And even help you conserve 46% 
of the space you once specified for standard fixed 
metal shelves. 
Unlike other movable shelf storage devices, the 
Kompakt system does not sacrifice accessibility. 
Only Kompakt offers multiple aisle accessibility. All 
files are active files, because a Kompakt system can 
be designed to provide simultaneous entry to two, 
three, or more aisles. You design interiors that save 
time, space, and money. 
If crowded Manhattan converted to Kompakt. they'd 
soon be singing our praises at The Met and studying 
our stock on Wall Street. But they'll find out about 
us soon enough. Right now. we just want you. 
Why not clip the coupon and mail it today for the 
complete —and Kompakt —story? 

I m curious, Kardex. Please send me your 12-page 
brochure which explains how I can benefit f rom 
Kompakt Movable Shelf Filing Systems. 

NAME_ 

COMPANY. 

TITLE 

ADDRESS 

CITY_ 

STATE. ZIP. 

PHONE 
Mail to: KARDEX SYSTEMS INC. 

Dept. KPA • Marietta, Ohio 45750 
Or call: 800-848-9761 (Ext. 217, Ms. Holshu) 
In Ohio call collect 614-374-9300 (Ext. 217, Ms. Holshu) 

KOMnUCT 
byKARDEXH 
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DuPont registered trademark. 
DuPont makes fibers, not carpets. 



Beautiful today. 
Beautiful tomorrow. 
No wonder 
Du PontAntron is the 
most specified 
commercial carpet 
fiber in America. 
More designers specify Antron* nylon than 
any other commercial carpet fiber for two 
persuasive reasons: because Antron* offers 
complete design flexibility with more styles 
and colors than any other commercial nylon 
fiber and because Antron* wears so well. 
Antron' nylon is engineered for high perfor­
mance in commercial installations. It 
provides excellent soil resistance, built-in 
static protection, and appearance retention 
-under a wide variety of traffic conditions. 
The carpeting in the new Texas Commerce 
Bank Quorum, Dallas, is made of Antron* 
XL, Du Font's newest and best-performing 
commercial carpet fiber. Because the tellers' 
area is subjected to a constant stream of 
traffic, the carpeting has to stand up to a lot 
of abuse. 
Antron* XL can take that kind of abuse. 
Antron* XL features extra-large filaments for 
extra-long resistance to soiling and crush­
ing. Because of the large filaments, carpets 
of Antron* XL have 25% to 30% less surface 
area to attract and trap dirt. The result: 
carpets of Antron* XL require less frequent 
maintenance to retain their original good 
looks. 
Specify Du Pont Antron* for commercial car­
pets that will offer a lasting complement to 
your design. 

Interior design by Hellmuth, Obata & Kassabaum, Inc.. Dallas. 
Carpet supplied and installed by Carpet Services. Inc.. Dallas 

DU PONT ANTRON: 
COMMERCIAL CARPET FIBERS 

ENGINEERED FOR PERFORMANCE. 
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Now there's one source 
for the optimum 
in acoustical privacy. 
A Scamp® Sound Masking System performing in 
harmony with Insul-Art® panels, baffles and banners 
creates an ideal office work environment. And whether 
you require a total acoustical system including every­
thing, or just some of its parts, you can depend on one 
source dedicated to increasing productivity and speech 
privacy. Scamp and Insul-Art are now part of the same 
family of quality products and reliable service. 

Detailed proposals are available from an authorized 
representative. For the name of the one 
nearest you write or call: Insul-Art 
Acoustics Corporation, PO Box 
670, Township Line Road, Belle 
Mead, NJ 08502, (201) 359-3776. 

Scamp - is a registered trademark of Control 
Electronics Inc. Insul-Art® is a registered trade­
mark of Insul-Art Acoustics Corporation. Control 
Electronics Inc. & Insul-Art Acoustics Corpora­
tion are Atrium Industries Inc. companies. 

 
 

In/ul-flrl 
Panels, Baffles & Banners 
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:̂ 3irst family 

^ntsulatior 
goer Glass 

fib er glass. 
When you specify fiber glass roofing 
felts from the Manville family, you can be 

^ i K ^ o u ' v e made a wise selection. 

You see, fiber glass felts are well-known 
for their unique features— conforma-
bility. porosity and resistance to mois­
ture absorption. But what isn t well 
known is that there are differences 
between fiber glass felts from different 
manufacturers. 

Because the Manville family uses 
specially constructed fiber glass mats as 
the heart of all its fiber glass felts, the 
result is a family of products that not 
only meet ASTM requirements, but also 
provide other advantages — exceptional 
stability, greater uniformity and better 
natural resistance to all the other factors 
affecting roof performance. 

This difference is built into all felts 
manufactured and marketed by the 
Manville family: GlasPly ply felts. 
GlasKap cap sheets. GlasBase " base 
sheets. Ventsulation" felts, and Planet II " 
roofing felts. 

And it is this difference that sets the 
Manville family's fiber glass roofing 

- products apart. That spells superior 
quality and assures long-lasting 
performance on the roof. 

For more information consult Sweet s or 
contact Bob Graboski. Manville Building 
Materials Corporation. Ken-Caryl 
Ranch. Denver. Colorado 80217. (303) 
978-2228. These felts are produced by 
Johns-Manville Sales Corporation and 
marketed by Manville Building Materials 
Corporation. 

Manville 



SUMMER - c t e T D a 

S ^ ^ m . t l ^ H ^ ° ' " ^ ^ ^ f^^°^9h Clerestory windows^ 
hII?fvK, • t , ' * ' '® '=°"c^ete masonry mass stores solar 
heat wtiile provrdmg security and uninterrupted stielf space 

Anottier view of the exterior and 
the five rooftop clerestory windows. 

"Concrete Masonry Mass stores 
solar heat admitted during 
winter, buffering against 
temperature swings, and, in 
summer, delays tiie thermal 
impact of the sun and outdoor 
temperatures!' 

—Mazria/Schiff & Associates, Inc./Architect 

Trust Pharmacy, Grants, New Mexico 
Concrete Masonry passive solar 
design saves energy 
both winter and summer. 

Wfell detail showing how the concrete 
split nbbed and split block units are 
employed in the design. 

Marc Schiff (left) and Edward Mazria 
designers of the Trust Pharmacy and 
pnncipals in Mazria/Schiff & Associates 
Inc. 



 

WINTER Clear Day 

Located on a high, flat desert site, the 
Trust Pharmacy is heated primarily by a 
direct gain passive solar concrete masonry 
system. The building is a solid concrete 
masonry structure, with the concrete 
block's cores fully grouted. The building's 
design provides a large masonry v^all 
surface area in a basically open plan. This 
large mass not only stores solar heat gain 
in winter, buffering against large tem­
perature swings, but in summer delays 
the impact of the sun in high outdoor 
temperatures. 

Additionally, clerestory windows provide 
90% of the building's lighting require­
ments. 

The design and function of the Trust 
Pharmacy establishes that concrete 
masonry functions effectively for both 
passive solar heating and cooling. 

The entrance to the pharmacy, showing the series of clerestory 
windows providing both lighting and solar heating. The structure 
is faced with split ribbed concrete masonry units, accented with 
split block. 

I • 
•A 

A concrete masonry column provides part of a handsome entrance 
to the pharmacy 

National 
Concrete Masonry 
Association 
P.O. Box 781 
Herndon, Virginia 
22070 

Circle No. 381 on Reader Service Card 

Name. 

Marketing Dept. National Concrete Masonry Association 
P.O. Box 781, Herndon, Virginia 22070 
Please send me 
without obligation, 
further information 
on concrete masonry 
solar architecture. 

Firm Name. 

Address 

City. .State. .Zip. 



Zero's new 
sound-stop 1-R" 
door system 

The new Zero "Sound-Stop 1-R" guarantees a 
continuous 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 two new catalogs. One tells all 
about the new "Sound-Stop 1-R"—as well as the 
rest of the Zero line. The other tells you all you 
need to know about S.TC. ratings, decibels, 
frequencies, etc. 

SOUND 
STOP 

SySTEM 
Zero Weather Stripping Co., Inc. 
415 Concord Ave., Bronx, NY 10455. (212) 585-3230 
1924-1982 . . . 58 years of opening the door to progress. 

VISIT US AT CSI, BOOTH 509 
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1. "Foamed in Place" 
Pofyurethane 

Today the amount of insulation 
in a door is more important than 
ever before-but even more impor­
tant is the way it's put in. That's 
where nobody measures up to 
Atlas. And that's why Atlas uses 
"foamed in place" polyurethane, 
because solid insulations can't fil 
effectively Foamed in insulation 
reaches in and penetrates filling 
all the small and hard to get to 
places. That's the difference, it's 
effective and fills completely 
2. Superior Slat Design 

Inside the curves, where the 
slat faces interlock, are the hard-

  
  

 

 
  

 

11/16" 
Foamed In 

o t 
lyursthane 

Insulation 

ATLAS THERMAL S E R I E S -
NO OTHER INSULATED 
ROLLING DOOR MEASURES UP 

est spots to insulate-in any rolling 
door It s here that Atlas makes 
some unique design modifica­
tions that allow them to be filled 
completely This effective insula­
tion over the entire length of the 
slat is a major design achieve­
ment, yielding 100% insulation 
coverage and performance, a 
real value that no other rolling 
door measures up to. 
3. Bonding, Strength, 
Highest R 

For strength and durability 
urethane foam hardens to a solid 
lightweight plastic that bonds to 
the metal slats permanently-no 
falling off, warping, or wearing. It's 
protected from external damage 
and weathering by 22 gauge 
galvanized steel, a tough com­
bination of metal/foam/metal. 
Urethane foam also has the 
lowest thermal conductivity (K) 

and highest resistence (R) of all 
common insulators. These 
unique properties coupled with 
Atlas technology produce a du­
rable, lightweight, energy barrier 
that will last for the life of the door. 
4. "New" Atlas Options 

Two new rolling door options, 
the Atlas Safety-Stop'", which 
prevents the door from free fall­
ing, and the Atlas V H C " , which 
extends the useful life of the door, 
complement a complete line of 
rolling doors and grilles. Atlas 
doors are backed by a national 
network of distributors and in­

stallers. That's because Atlas 
measures up-all the way 

For more information about 
Thermal Series rolling doors 
and these new options, contact 
Atlas Door Corporation at 
116 Truman Drive. Edison. N.J. 
08817, or call (201) 572-5700. 

We're meeting the challenge! 

Insulation Fills 
Slat Interlocks 
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; Commerce Tower, Houston 
Architect: 3D I International 

Contractor James Confracf Draperies, Inc 

U. S. Steel Building, Pitlsburgh 
Architect: Harrison & Abramovitz 

Twin Towers, Arlington, Va. 
Architect: Hellmulh, Obata & Kassabaum, PC. 

Contractor: Kenfair Manufacturing 

Capital Bank Plozo, Houston 
Architect: Uoyd Jones Brewer & Associates 

Contractor Contract Draper/. Inc. 

Bali Blinds 
fill toll orders 

Houston, Pittsburgh, and Arlington, Virginia. Wherever there 
are tall orders to fill, more and more architects and contrac­
tors ore selecting Bali Blinds for commercial buildings. 

Bali makes it easy. With a responsible bid. Predictable 
delivery. A quality, fashion blind. A n d service that does not 
end once the blinds have been shipped and installed. 

So when you have requirements for w indow coverings, 
study our brochure in your Sweet's Cata log located under 
12.9 mini-blinds. Then select Bali. We fill tall orders. 

For more information write: Bali Blind Brochure #8005 , 
Marathon Carey-McFall C o m p a n y Loyalsock Avenue, 
Montoursville, Pennsylvania 17754, (717) 368-2621. A 
Division of Marathon Manufacturing C o m p a n y 

BALI IS BLIND IMAGINATION 
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Pencil points 

Cummins commission 
Roth 6f Moore Architects of New Haven, 
Ct, have been awarded the commission to 
design a recreation center for employees of 
the Cummins Engine Company, on the 
350-acre Ceraland Park in Columbus, In. 
Architects competing for the project in­
cluded: 
^ Jorge Silvettiy Boston; 
H Taft Associates, Houston. 

Canada chooses Erickson for DC 
Arthur Erickson Architects has been 
selected from among 11 Canadian finalists 
to design a new Canadian chancery building 
in Washington, DC. 
* The site: on Pennsylvania Avenue, facing 
the new John Marshall Park and opposite 
the West Building of the National Gallery of 
Art. 

Former commission 
I.M. Pei has resigned as the architect for 
the renovation of the Eero Saarinen/Jo 
Mielziner-designed Vivian Beaumont The­
ater at New York's Lincoln Center. The re­
ported reason: 
•i irreconcilable differences between Pei's 
and acoustician Cyril Harris's designs. 
Possible successor: 
* Johnson/Burgee, now working on the ren­
ovation of Johnson's New York State Thea­
ter at Lincoln Center. 

Landmark Hall renovation 
Carnegie Hall, New York, is beginning the 
first phase of its renovation by architect 
James Stewart Polshek €sf Partners, ivith 
the creation of new recital hall entrances 
and lobby and the restoration of the origi­
nal 19th-century facade. Funding: 
* the Federal Development Administration 
and the Vincent Astor Foundation. Possible 
future development: 

expansion of the Hall's facilities and pri­
vate development on the adjacent parking 
lot; impetus for private development on the 
brownstone sites to the east. 

Kennedy Center expansion 
The Federal Commission of Fine Arts has 
approved an addition by Hartman-Cox to 
Edward Durrell Stone's John F. Kennedy 
Center for Performing Arts in Washington, 
DC. The entire structure will be under­
ground, and terraced gardens with light 
wells will replace the existing grassed area 
on the city side of the building. 

The four-level addition will hold extra 
parking spaces, a recital hall, a small thea­
ter, as well as studios for a new conserva­
tory of music. 
H Funding for the $25-million structure 
will£ome from private sources. 

More DC Fine Arts 
The Commission of Fine Arts has also ap­
proved a triumphal arch on Washington's 
Pennsylvania Avenue: not across it, mind 
you, but along side it, at an angle, and with 
limited vistas. 

The 10-story-high arch (the country's 
largest), designed by Conklin 6f Rossant, is 
[Pencil points continued on page 49] 

BA News report 

De Stijl 
in U.S. 

I f you missed the exhibition "De Stijl: 
1917-1931, Visions of Utopia," which 

just closed at the Walker Ar t Center in 
Minneapolis, Mn , don't despair. The 
show, which was organized for that insti­
tute by its curator of design Mildred 
Friedman, will open at the Hirshhorn 
Museum in Washington, DC, on Apr i l 
18 and run through June 27. I f you 
don't see it in Washington, you will miss 
one of the most important art and archi­
tecture exhibitions to be seen in this 
country for some time, and the first 
major De Stijl exhibit mounted here in 
over 30 years. 

Af ter June, the 275 works including 
paintings, drawings, architectural mod­
els, furni ture , graphic design, and par­
tial reconstructions of historic interiors 
and exhibition spaces wil l be divided be­
tween the Stedelijk Museum in Amster­
dam and the Kroller-Muller Museum in 
Otterlo for exhibit f r o m August 8 to Oc­
tober 3. Then the show will be dis­
banded and the material—by Jean A r p , 
Theo van Doesburg, Cornelis van Eeste-
ren, El Lissitzky, Laszlo Moholy-Nagy, 
Piet Mondrian, J.J.P. Oud, Hans Rich-
ter, Gerrit Rietveld, Kur t Schwitters, 
and others—will be returned to the 
eight Dutch museums and the collec-

Rietveld and Husgar, Greater Berlin 
Exhibition Room, 1923. 

tions in Germany, Switzerland, France, 
and the U.S. f rom which it came. 

Although De Stijl was not a formally 
organized movement, its main focus, 
and the vehicle fo r the propagation of 
its philosophy, was a journal of the same 
name published by van Doesburg f rom 
1917 to 1931. Coming on the heels o f 
the chaos of World War I , its basic idea, 
simply, was that i f harmonious relation­
ships could pervade all aspects of the 
visual environment, the realization of 
universal harmony could be hastened. 
But this, of cour.se, was not to be: social 
and political forces were to shape the 
future rather than aesthetic ones. 
Nevertheless, De Stijl was to exert one of 
the most powerful influences on the art 
and architecture of our time through its 
early achievement of total abstraction. 
Using simple planes o f primary colors 
and black and white in gridlike configu­
rations, Utopian ideals of harmony 
sliaped an astonishing variety o f ut i l i ­
tarian artifacts with an eloquence that 
transcended time and place to achieve 
true universality. 

The Walker A r t Center's orthogonal 
arrangement of spaces, interrelated 
through subtle variations of floor levels, 
enhances the works in a way that may 
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Van Doesburg, Cinema-Dance Hall, Cafe 
Aubette, Strasbourg, 1928. 

not be possible in the doughnut-shaped 
Hirshhorn. The recreation of van Does-
burgs cinema-dance hall o f the Cafe 
Aubette in Strasbourg of 1926-1928, so 
stunning as the entrance to the Walker 
exhibition, is likely to be less effective at 
the Hirshhorn. Other reconstructions, 
such as Mondrian's 1926 Paris studio 
re-created with vintage photographs 
and paintings of the period, Vilmos 
Huszar and Rietveld's room for the 
Greater Berlin Exhibition of 1923, and 
Piet Zwart's Celluloid Manufacturers' 
Stand o f 1921 should fare better be­
cause of their smaller size. 

The bulk of the show is made up of 
artifacts and art works and includes nine 
important pieces of furn i ture by Riet-
veld and the original model and some 
drawings of his Schroder house in 
Utrecht of 1924. A bonanza of over 30 
drawings and paintings by Mondrian 
are included, some of which are related 
to each other but have never before 
been seen together. There are over 80 
prints, drawings, and paintings by van 
Doesburg showing spaces in the Cafe 
Aubette in addition to those of the 
cinema-dance hall; six drawings by Oud, 
with some o f the Cafe de Unie in Rot­
terdam o f 1925; and 11 drawings by van 
Eesteren that include some magnificent 
views o f the University of Amsterdam o f 
1921-1922 and of the Rokin (quay) de­
velopment of 1924 incorporating H.P. 
Berlage's Amsterdam Stock Exchange. 

I f there is a complaint to be made o f 
this exhibition, it is that it will not be in 
this country longer and in more places. 
But some consolation can be gained 
f r o m an authoritative and beautiful 
catalog of 255 pages containing 70 color 
and 150 black-and-white illustrations, 
with 12 essays by experts, edited by 
Mildred Friedman and co-published by 
the Walker Ar t Center and the Ab­
beville Press of New York. [ D M ] 

Thermal protection 
for recessed fixtures 
The enthusiasm for increased energy 
efficiency in recent years has on occa­
sion had i l l effects, when energy motiva­
tions interface with other important 
building requirements, such as fire pro­
tection (P/A, A p r i l 1981, pp. 173-177). 

A noted problem has been that of ret­
rof i t t ing the space around a recessed 
light fixture with additional thermal in­
sulation. The light fixture that was de­
signed to "breathe" or expel its heat 
naturally is caused to overheat, produc­
ing either wiring fires or, more com­
monly, fires in the insulation itself. 

Effective A p r i l 1, 1982, the National 
Electric Code has issued one response to 
the problem: Section 410-65(c) Recessed 
Incandescent Fixtures. The code states: 
Incandescent fixtures shall have thermal 
protection and shall so be identified as 
thermally protected." Although not ex­
clusively applicable to residential con­
struction, the code will have the most 
impact in the residential sector. Conven­
tional office "suspended ceilings" do not 
risk retrofi t t ing with insulation and are 
not affected by the new code. Fluores­
cent fixtures with a Class P ballast have a 
thermal protector built into the ballast, 
which causes the light to shut down 
when it becomes overheated. 

R E C E S S E D FIXTURE IN INSULATED CEIL ING 

Underwriters Laboratories has three 
separate listings for recessed fixtures: 
U L 1570 for fluorescent fixtures, U L 
1571 for incandescent, and U L 1572 loi 
H I D . There are two main ways of deal­
ing with the problem, one passive and 
one active. 

I f the fixture itself is so large that 
plenty of room is permitted around the 
hot light source, the heat will dissipate 
naturally, and the problem will not oc­
cur. I t is also possible to create a smaller 
fixture, but include a protective device 
that will keep the insulation away f r o m 
the heat source and allow the heat to 
dissipate. Several manufacturers have 
recessed fixtures that are listed in "pas­
sive" compliance with the code. 

The active approach is to include an 
electrical device within the l ighting 
fixture that will shut down the system 
when it senses an advanced tempera­
ture. Two companies that have de­
veloped active thermal protection de-
\i(cs are McGraw-Edison and Progress 
Lighting. 

Although only a few states adopt the 
National Electrical Code verbatim 
(Minnesota and Oklahoma, for exam­
ple), the next few years will certainly see 
the increased application of thermal 
protection in recessed lighting. As one 
U L official put i t : "Af te r A p r i l 1, i f they 
are going to be listed as recessed 
fixtures, they had better be thermally 
protected." [RR] 

Downtoum Tunis. 

Oil producer 
has energy problems 
There has been little discussion within 
the U.S. architectural community—its 
already limited concerns for energy hav­
ing been devoted almost exclusively to 
matters American—about the energy 
situation in developing countries. The 
more one learns about this subject, the 
more one is convinced that, in terms of 
troubles with petroleum-based energy, 
the U.S. and the world haven't seen any­
thing yet. 

The Agency for International De­
velopment recently took a small group 
of American architects and energy 
analysts to Tunis, in hopes that insights 
f r o m U.S. experience with building 
energy efficiency might be shared with 
members of the Tunisian government. 
As one member of the group, I brought 
back more insights than I left and none 
of them is especially reassuring. 

Tunisia's situation is instructive. The 
country is characterized as "typical" of 
many other developing nations; reports 
prepared for A I D place Tunisia—along 
with Mexico, Egypt, and a host of 
others—in a category called "non-OPEC 
oil-producers," noting similarities in 
patterns of economic development, 
trade balance, demographic change, 
and energy use. 

With just over six mill ion citizens, 
Tunisia is considerably smaller than 
many of its presumed counterparts, but 
this seems of little consequence to the 
basic issue: by 1985, non-OPEC oil-
producing Tunisia will become a net 
energy importer. 
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Presumably the situation is not to be 
very much dif ferent for other develop­
ing countries, including Mexico. In ­
creasing energy demand is by no means 
the only factor at work in these nations. 
Over 50 percent of Tunisia's population 
is under 20 years of age, and more and 
more people are moving to the cities. 
With this urban growth and an increas­
ing appetite fo r the style of living prac­
ticed just a short distance across the 
Mediterranean has come a set of aspira­
tions, i f not expectations, carrying an 
enormous energy burden. 

Downtown Tunis looks like a Mad 
magazine conception of American Graf­
f i t i Meets 1001 Arabian Nights; cars, 
taxis, trucks, and mopeds scurry 
nonstop past shops and cafes, the most 
fashionable o f which are situated on the 
ground floors of gigantic new buildings 
that would hold their own in Midtown 
Manhattan. Less is definitely not more 
in the T h i r d World . 

Nor should it be. The American ar­
chitects' oft-expressed appreciation for 
examples of energy-conscious design 
f r o m the vernacular buildings of Nor th 
Afr ica is not widely shared. "That's all 
well and good, but it's past," said a frus­
trated Tunisian energy official when 
confronted with color slides of the 
"exemplary" southern Tunisian troglo­
dyte dwellings made famous by Bernard 
Rudofsky in Architecture Without Archi­
tects. 

Today one sees huge window air con­
ditioners protruding through the beau­
t i f u l latticework bays of traditional, 
passively cooled Tunisian dwellings in 
Sidi-Bou-Said. The new housing around 
Tunis—as in Cairo, Athens, and a score 
of other developing places—is totally 
dependent on automobiles and buses. 
The concomitant living patterns, com­
plete with fast-food outlets and super­
markets, is highly dependent on energy 
and on money f r o m energy that simply 
will not be there in a few years. 

The Tunisians know that they face a 
problem and they are concerned. No 
simple prescriptions emerged as the ses­
sions in Tunis drew to a close. More 
questions came and with them the con­
viction that U.S. architects, some o f 
whom know a great deal about very spe­
cialized aspects of energy, have much to 
learn about the world around us and 
ways to help it prepare for what will 
surely be the greatest energy crunch yet. 
[Thomas Vonier] 

Watt: 
me worry? 
W a s h i n g t o n , DC, A p r i l 1—This na­
tion's three major presidential memo­
rials—the Washington Monument, the 
Lincoln Memorial, and the Jefferson 
Memorial—are to receive more inten­
sive use. Secretary of the Interior James 
G. Watt announced today. 

" I n keeping with the Reagan adminis­
tration's commitment to seek new 
sources of fund ing for the federal gov­
ernment and in the spirit of private en­
terprise that this administration cham­
pions, I have accepted a plan to adapt 

'Zeroing out' 
no joke 

Washington Monument Condominiums 
(top). Jefferson's, a restaurant (above). 

these memorials to their highest and 
best use," the Secretary said. He added 
that the plan was another step in his ef­
forts to improve "our existing national 
parks and facilities." 

Watt accepted lease proposals devel­
oped by David Stainback of Arl ington, 
Va. The Washington Monument would 
be converted into an exclusive group of 
40 one-level condominiums. The only 
changes would be addition of balconies 
at each level on the west face of the shaft 
and an enclosed elevator on the east. The 
alterations would be in keeping with the 
original design. 

For the Lincoln Memorial, a bank is 
planned. Changes would include the in­
stallation of solar black glass between 
the columns and sympathetic drive-up 
facilities on each side. A mezzanine 
would be installed for loan offices and 
the teller stations would surround the 
base of the Lincoln statue by Daniel 
Chester French. 

Wi th in the Jefferson Memorial an 
elegant restaurant would be created. A n 
outdoor dining terrace and a cocktail 
terrace would be installed on the ex­
terior of the dome, which would be al­
tered to allow installation of a skylight. 

" I don't see how any American, or 
even a liberal, can object to these far-
reaching concepts," said Watt who re­
vealed that developer Stainback is now 
taking a close look at the White House. 

The announcement stunned Wash­
ington. "This must be a joke," said one 
bureaucrat who wished to remain 
anonymous. " I t is A p r i l Fools' Day." 
[Carleton Knight , I I I ] 

Does the Reagan administration's right 
hand know what its left hand is doing? 
Consider this: 

I n February, the administration an­
nounced that its federal budget for 1983 
would include zero funds fo r historic 
preservation matching grants f rom the 
U.S. Department of the Interior to the 
states and to the National Trust for His­
toric Preservation. 

But according to documents obtained 
by Progressive Architecture, it will cost the 
federal government more to "zero out" 
the program than to restore it . The 
documents, prepared by the National 
Park Service for Secretary of the Inte­
rior James G. Watt to use in his budget 
deliberations, show a cost increase of 
14-18 percent for 17-35 percent less 
work. I t would also require a massive 
staff increase. 

As it now stands, the states receive 
monies f r o m the Historic Preservation 
Fund to operate their state historic 
preservation offices. I n return for these 
matching funds—roughly $18 mill ion 
this year, down f rom a high of $50 mil­
lion in 1979—the states perform various 
federally mandated activities, such as 
giving preliminary cerdfication to re­
habilitation projects utilizing the preser­
vation incentives in the Economic Re­
covery Tax Act of 1981, preparing 
nominations to the National Register 
of Historic Places, and administering 
grants to local groups. 

This work is required by federal law, 
the documents point out, and i f the 
states do not receive their funds, "it is 
virtually certain" they will no longer do 
the work. But the work still has to be 
done, and thus the federal government 
will either have to do it itself or contract 
it out to the states or others on an un-
subsidized, actual-cost basis. 

According to the documents, a pro­
gram for next year similar to this year's 
and utilizing the existing federal/state 
partnership would cost $21 mill ion and 
require a staff of 49. I f the federal gov­
ernment were to try to undertake the 
job itself, according to the documents, it 
would cost nearly $25 mill ion and re­
quire a staff of 508. Contracting the job 
out would cost almost $24 mill ion and 
need a staff of 229. 

A study by the Task Force on Fed­
eralism and Preservation of the Advi ­
sory Council on Historic Preservation 
predicts even harsher consequences—a 
100 percent increase in cost and a sub­
stantial increase in personnel. 

The documents point out that the cuts 
threaten the preservation tax incentives 
program, which Secretary Watt has de­
scribed as the "cornerstone" of the ad­
ministration's preservation efforts. His 
own staff has warned him of the dan­
gers in "zeroing out" the f u n d . Congress 
rejected the administranon's similar ef­
forts last year. Why he persists is any­
one's guess. [Carleton Knight, I I I ] 
[News report continued on page 45] 
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To meet the needs of Louis Sullivan and the brethren of the Chicago School 
of Architecture, Oscar Rlxson developed the concealed floor-type closer. And like 
the buildings of those masters, Rixson closers have continued to serve well over 
the decades. 

No one knows how much more economical, more reliable, today's vastly 
improved Rixson c losers* will prove to be. We do know that no one has ever made 
a better door closer. 

RIX5DN-FIREMARK 
91 GO West Belmont Avenue 
Franklin Park, Illinois 60131 
and Rexdale, Ontario— 
312/671-5670 

•Request: "To Close A Door," 
a manual of total door cont ro l 
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The Manila Hotel. 

Tourism and preservation 
in partnership 
More than 250 delegates f r o m 21 coun­
tries met in Manila in November to dis­
cuss solutions that promote the unique­
ness of a nation's cultural heritage while 
recognizing the growing interdepend­
ence of tourism and preservation. They 
were attending the Second Tourism and 
Heritage Conservation Conference of 
the Pacific Area Travel Association, a 
trade association serving the tourism in­
dustry. 

Lord Duncan Sandys, president o f 
Europa Nostra, a federation of Euro­
pean preservation groups, set the tone 
in his keynote address when he .said, 
"Preservation of the architectural herit­
age of mankind has become the joint re­
sponsibility o f all of the peoples of the 
world." He called on the tourism indus­
try to exercise its influence on govern­
ment officials and planners. 

The conference locale, the historic 
Manila Hotel, is a perfect example of 
the partnership of tourism and preser­
vation, and it served as a case study at 
the conference. The site was chosen by 
Daniel H . Burnham; and William How­
ard Ta f t , the first American governor 
general of the Philippines, selected a 
New York City Beaux-Arts-trained ar­
chitect, William Parsons, to design the 
facility. 

The most famous resident was Gen. 
Douglas MacArthur, who lived in the 

fifth-floor penthouse overlooking Ma­
nila Bay f r o m 1935 until the Japanese 
invasion in 1942. The years dur ing and 
after the war were not good to the hotel, 
and in 1974, President Ferdinand E. 
Marcos ordered it nationalized and 
restored to its former elegance. The $33 
million project that included a new 18-
story tower was carried out by architect 
Leandro Locsin with Dale Keller As­
sociates and was completed in 1976. 

The contemporary tower is placed to 
the rear of the H-shaped, California 
Mission style building to preserve exist­
ing views. The roof and balcony over­
hangs of the tower match the old build­
ing in color (green) and fo rm. The 
magnificent, wood-paneled interiors are 
filled with native crafts, shells, and art. 

The hotel, which was built in 1908 to 
draw American tourists stopping o f f on 
their way to the Far East, now draws vis­
itors f r o m all over the world desiring a 
taste o f the Philippine culture. Manila 
may be a city teeming with eight million 
residents and, it would appear, almost as 
many horn-blaring vehicles, but the 
Manila Hotel offers a spot of serenity. I t 
provides the kind o f unique experience 
that the conference suggested, and its 
success demonstrates that preservaiioii 
and tourism can work hand-in-hand to 
the benefit of each. 
[Carleton Knight I I I ] 

The flagship T V A : 
minus the sails 

Construction of the Tennessee Valley 
Authority's 1.3 million-sq-ft Chatta­
nooga office complex, the "flagship" 
T V A energy ef for t , is now well under­
way. I t won't be quite the building origi­
nally designed, however (P/A, .April 
1980, p. 117); gone are several o f its 
most innovative features, including the 
complex cxic'i nal mirrored louvers that 
were to have covered a large central 
atr ium and a planned groundwater 
thermal cycling system. 

Designed by a large and expert team 
(The Architects Collaljorative, Caudill 
Rowlett Scott, Van der Ryn Calthorpe 
&: Partners, Syska Sc Hennessy, and 
William Lam Associates participated, 
among others), the building's basic fo rm 
is unchanged and will still employ other 
concepts that were part of the original 
scheme. 

The atrium louvers were separated 
f r o m the main construction contract 
and were pursued as far as possible. " I t s 
not really accurate to say we lost them," 
said a T V A off ic ia l , "because we nc\c r 
really had them; we had an idea and 
couldn't build i t . " The reflective glass 
now planned will rob the atrium space 
of .some of its drama, but will not affect 
total energy performance greatly. 

T V A also pursued the ground water-
assisted heating and cooling system undl 
very recently, but gave up when a suita­
ble aquifer could not be located. Costs 
and perfbrinance concerns also inf lu­
enced decisions to drop these features. 

These disappointing developments 
prompted one member of the original 
design team to cry fou l : " T V A didn't ask 
us to provide the most cost-effective, 
performance-assured building possible. 
They asked us to innovate." Recalling 
the stunning interior model photo­
graphs and acclaim that surrounded the 
initial atr ium design, he summed up 
his frustrations: " I t will be a sound, 
energy-conserving building, but it won't 
be the embodiment of a first-generadon 
innovation that we worked for." 

Annual energy use is estimated at 
about 35,000 Btu per sq f t . The project's 
computer center is topped out, and 
structural work for the office poi riou is 
in progress. [Thomas Vonier] 
[News report continued on page 62] 

The Tennessee Valley Authority office complex, original design. 
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VUURAFT SUPER UNIG SPANS 

1 

The uniform depth of the steel joists and joist girders added important 
aesthetic qualities to the arena. 

St. Joseph, Missouri, is justly proud of its new 
Civic Arena. And Vulcraft is proud of the super 
long span joists and joist girders that play such 
an important part in this exciting structure. 

Working closely with the architect and struc­
tural engineer from the beginning of the project, 
Vulcraft provided design assistance and cost 
analysis that clearly demonstrated the outstand­
ing economies of the Vulcraft system. 

Besides being the least expensive method of 
construction, uniform depth of the steel joists 
and joist girders added important aesthetic 
qualities to the arena. 

Not only can Vulcraft supply special needs 
such as the super long span joists in St. Joseph, 
but it can serve you in whatever locations you 
work. Because only Vulcraft has five joist plants 
around the country. 

So if you're planning to span a large area, con­
sider Vulcraft super long span joists and joist 
girders. Together, they may be able to offer you 
the same economies found in the St. Joseph Civic 
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172' super long span joists were used in the St. Joseph Civic Arena. 

FORASUPERARHIA. 

Arena. And that could mean a super job for you. 
For more information, contact your local 

Vulcraft representative, or write P.O. Box 220646, 
Charlotte, North Carolina 28222, for our joist 
and steel deck catalogs. You can also call us at 
(704) 366-7000 or see Sweet's 5.2/Vu and 5.5A^u. 
Circle No. 385 on Reader Service Card 

The main arena area is 232' x 224; and was designed for multi-purpose use. 

P.O. Box 637, Brigham City, Utah 84302 801/734-9433 
P.O. Box F-2. Florence, SC 29502 803/662-0381 
PO. Box 160, Fort Payne, AL 35967 205/845-2460 
P.O. Box 186, Grapeland, TX 75844 713/687-4665 
P.O. Box 59, Norfolk, NE 68701 402/371-0020 
PO. Box 1000, St. Joe, IN 46785 219/337-5411 

VUlCRAFT 
A Division of Nucor Corporation. 

Architects: Patty Berkebile Nelson Associates General Contractor: Wm. Grace Construction Inc. Structural Engineers: Stevson-Hall & Wade 
Steel Fabricators: Midland Structural Steel Inc. Steel Erectors: Havens Steel Co. 
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Lord & Burnham 
just revolutionized 

the greenhouse 

A dramatic new glass enclosure 
is now available.. The Solarium 
from Lord & Bumham. It 
combines architectural beauty 
and engineering excellence with 
the most technologically 
advanced energy saving features. 
The Solarium can be used in 
public places and private places... 
in fact, any place a beautiful 
energy efficient glass enclosure 
is desired. 

Write Lord & Bumham, 
Dept. 2512, Box 255, 
Irvington, NY 10533 for the latest 
free literature and the name of the 
Representative nearest you. 

LORD & B U R N H A M 
Division Bumham Corporation 

Circlf No. 372 on Reader Service Card 
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a memorial to the U.S. Navy and contains a 
band shell between its legs. 
H The otherwise undecorated arch has two 
pairs of Ionic columns on the Avenue side, 
and a single column on the other side, so 
that it, too, will be "dressed for a party" 
like the buildings across the street, says Na­
tional Gallery of Art director and Fine Arts 
Commission chairman J. Carter Brown. 

International Center update 
The International Center, an embassy com­
plex off Connecticut Avenue in Washington, 
is growing. Seven chanceries have had de­
signs prepared for buildings in the complex. 
H Israel's embassy is complete. 
H So IS Bahrain's. 
H Kuwait's, by SOM, is under construction. 
^\ Adjacent to that site, Intelsat will be 
building a $50 million competition-
winning scheme by John Andrews. 
H The National Capital Planning Commis­
sion has approved expansion of the chan­
cery enclave by 16 additional sites. 

FDR Memorial, finally? 
Five days before FDR's 100th birthday in 
January, the Senate Rules Committee ap­
proved plans for his memorial in West 
Potomac Park, Washington—the first time 
a design for the memorial has proceeded 
this far along the approval route. 
H This design, by Lawrence Halprin, has a 
series of gardens with reliefs and inscrip­
tions on meandering walls. 
H Estimated cost (three years ago): $23 mil­
lion. 

Portal Site winner 
A development team that includes architect 
Vlastimil Koubek has again been selected by 
the District of Columbia; this time, to de­
sign a scheme for the lO-acre Portal Site, 
one of the largest undeveloped properties in 
DC. 
H Nonwinners include SOM, Arthur Cotton 
Moore, Welton Becket, and Anderson Not-
ter Finegold. 
H Winner gets to impose his egg crates on a 
site with problems: poor location, bisected 
by a railroad line. 

Hollein in New York 
Viennese architect Hans Hollein is design­
ing a retail shop in the New York Trump 
Tower atrium (see p. 31). 

Columbia adds 
Robert Kliment and Frances Halsband 
have designed a $5.2 million Computer 
Science building on a thankless site on New 
York's Columbia University campus, 
squeezed between a McKim Mead & White 
building and the recent Engineering Ter­
race building. 
H The new two-story structure sits on an 
unused terrace and incorporates a little-
used lounge space. 
^ The new facade uses limestone with blue-
stone and granite insets. 

V & A & Conran 
London's Victoria and Albert Museum has 
a new exhibition hall with a low-brow 
[Pencil points continued on page 53 ] 

lests prove 
lyvek'Housewrap 

cuts heat bss 
through ¥falls 

by 3 3 % . 

• TYVEK* stops cold air infiltra­
tion-cuts heat loss through 
walls 33%. Independent tests 
prove it** BOCA Report 79-34 
confirms it. 

• Keeps cold air out of wall cavity, 
protecting insulation R-value. 

• Moisture permeable-no 
danger of in-wall condensation. 

• Costs about $150 for average 
house. 

•Du Pbnt registered trademark. 
••Independent laboratory tests using 2x4 frame wall with 31^: R-ll 

Insulation in 15 mph wind. 
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name: The Boilerhouse Project, used to ex­
hibit industrial design, is actually located 
in the old museum boiler room. The first 
exhibit—Art and Industry, A Century of 
Design in the Products We Use; the gal­
lery's donor—a known name: Terence Con-
ran, of Habitat and Conran stores fame. 

Presidential renovation 
George Washington's Mount Vernon, Va, 
home is being repainted in colors (bright in 
comparison to the earlier notion of chalky 
"Williamsburg" shades) authenticated by 
New York architectural conservator Mat­
thew J. Mosca. The two-year, $90,000 pro­
gram is about half complete. 

Embassy redecoration 
Fabric designer Laura Ashley and dec­
orator David Hicks are among 10 British 
decorators and 26 British companies help­
ing to spruce up the 1930 British Embassy 
in Washington, designed by Sir Edwin 
Lutyens. They are using modem and period 
design, and following a "country-house" 
theme. 

Zoo renewed 
A cageless scheme urith three climatic zones 
is being proposed for the Central Park Zoo 
in New York. Architects: RocheIDinkeloo 
Associates. 

Luxurious tax abatement 
A 32-story residential condominium build­
ing nearing completion in Sutton Place in 
Midtown Manhattan, with 106 apartments 
priced between $1/3 million and $7 million, 
has received a 421a tax abatement: for 10 
years after completion, it will pay reduced 
property taxes. 
^Architect of the superluxury St. James 
Towers is Emery Roth 6f Sons. 
H The builder, American City Construction 
Corporation headed by Michael Stevens, 
received the abatement as a spur to resi­
dential construction on a site that had 
"previously been underutilized" (it had 
three one- and two-story buildings). Among 
other New York buildings receiving this 
abatement is Trump Tower on Fifth Av-

A movable seat 
Perhaps the most captivating item at 
Batimat 82, Montreal's international con­
struction trade show held Feb. 23-Mar. 2 
with 250 exhibitors from 10 countries, was 
Speedynett. 
^ Speedynett is a French toilet with three 
seats. At any one time, one seat is in a rear 
cabinet being washed, one is being dried, 
and one is sitting quietly (it is hoped) in 
place ready for use. (Conrail, are you lis­
tening?) 

Honors, awards, appointments 
Architect, educator, and author Charles 
Moore has been appointed the Harvard 
Graduate School of Design Eliot Noyes Vis­
iting Design Professor in Architecture for 
Spring 1982. Moore, professor at UCLA, is 
working in studio with Harvard students, 
holding a major exhibition of his work, giv­
ing a public lecture at Harvard. 
[Pencil points continued on page 36] 

Specify Snap-lok 
Fasda Systems 
The Snap-lok aluminum 
fascia with galvanized 
steel Cant Dam is the 
perfect complement to 
single ply roof systems. 
And our patented 
Snap-lok Coping is the 
most advanced system for 
parapet covering...it 
eliminates exposed 
fasteners and reduces 
installation cost. 

All MM Systems 
products are designed to 
put up a good front with 
precision fit and easy 
installation. Let us send 
you a total reference file on 
the complete MM Systems 
for your standard or 
custom designs. 

Check Sweet's 7.3b/Mm 
or call us TOLL FREE— 

( 8 0 0 - 2 4 1 - 3 4 6 0 ) 

am 
.CORPORATION. 

4520 Elmdale Drive 
Tucker, Georgia 30084 
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The Corbin Museum of Modern Art 
Exhibit 1. 

Series 120 Closer. 

A closer that comes close to an 
art form. Striking, powerful design. 
Corbin's non-sized 120 Series Closer 
is a hard-working functional master­
piece. From the same quality-minded 
craftsmen that created the ANSI 
Grade I rated 110 Series already 
tested through 2.000.000 gruelling 
cycles. 

Come to Corbin's museum of 
functional art for quality, state-of-
the-art closers, locksets and exit 
devices. Contact a Corbin Distribu­
tor, or write us. 

Corbin Quality 
reflects its people. 

HARDWARE GROUP 

EMHART 
225 Episcopal Road 
Berlin, CT 06037 
(203) 225-7411 
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H The American Society of Landscape Ar­
chitects has honored 31 landscape archi­
tects for mastery and originality in specific 
projects. The highest honor, the President's 
Award of Excellence, went to Richard 
Haag Associates, Seattle, Wa, for Gas 
Works Park, Seattle (PIA, Nov. 1978, pp. 
96-99). 

Charles Luckman, FAIA, of the Los 
Angeles firm The Luckman Partnership, is 
the first architect ever to he awarded the 
Henry Laurence Gantt Medal by the Amer­
ican Management Associations and Amer­
ican Society of Mechanical Engineers. 
Former Gantt medal winners have included 
business leaders Thornton Bradshaw of 
RCA and David Packard of Hewlett-
Packard. Luckman is a former president of 
Pepsodent Company and of Lever Brothers. 
The Luckman Partnership, entirely 

employee-oxvned since 1977, is responsible 
for 
^Madison Square Garden, New York; 
% Prudential Center, Boston; 
H Los Angeles International Airport; 
^Johnson Space Center, Houston; and 
many other projects. 

More honors 
^Jocelyn Brainard, an architectural de­
signer with The Grad Partnership, 
Newark, NJ, has been elected president of 
the Alliance of Women in Architecture. 
H The National Gallery of Art's Center for 
Advanced Study in the Visual Arts has 
awarded four fellowships for visiting 
scholars to pursue research at the Center in 
Washington during this academic year: 
1! Jorg Garms, Director, Austrian Institute, 
Rome, will study the architectural fantasies 
of Piranesi; 
H Gridley McKim-Smith, New York, wiU 
compare two similar paintings by El Greco 

Sunwall* multi-layered panels for 
P complete wall and skyroof systems in passive 
solar applications. 

iVb o t ^ "solar window" system provides as mudi 
, solar transmission plus diermal insulation! 

Job proven over 10 years in hundreds of 
• K W installations. 

• j j ^ Call or write M r Bruce Keller, Vice President, 
^ ( ^ ^ ^ ^ ^̂ '̂  more information. 

Kahvall Corporation, P.O. Box 237, Manchester, NH 03105 
Phone 

1603-627-3861 
Kalwal l 
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at the National Gallery and the Prado; 
and Francesco Dal Co of the Instituto 

Universitario di Architettura di Venezi 
and Erica Cruikshank Dodd of the Amer­
ican University of Beirut have recently 
completed their fellowships. 

A I A Awards 
^ The American Institute of Architects has 
selected Sir John Newenham Summerson, 
Hon. FAIA, British architectural historian 
and curator, to receive the 1982 medal 
honoring recorders of architectural ac­
complishments. Other 1982 AIA honors: 
H Oppositions, the magazine of the Insti­
tute of Architecture and Urban Studies, 
New York, is receiving a medal recognizing 
"individuals or organizations responsible 
for a specific project related to architec­
ture"; 
H The MIT Press of the Massachusetts In­
stitute of Technology, publisher of archi­
tectural books and journals for many dec­
ades, is being honored by a medal for its 
efforts to "inspire or influence the archi­
tectural profession"; 
H the AlA's Twenty-Five Year Award is 
being conferred upon the Commonwealth 
Building, formerly the Equitable Savings 
and Loan Association Office Building, 
Portland, designed by Pietro Belluschi, 
FAIA; 
H French artist Jean Dubuffet is the recip­
ient of the medal recognizing artists and 
craftsmen whose work relates to architec­
ture; 
^ Historic New Harmony Inc., the non­
profit organization directing and coor­
dinating the historic preservation of New 
Harmony, In, is receiving the AIA medal 
recognizing *'individuals or groups respon­
sible for specific accomplishments demon­
strating the interpretation of several disci­
plines related to architecture"; 
H San Francisco architect Ernest Bom, 
FAIA, and art historian Dr. Walter Horn 
are being honored with an AIA medal for 
their three-volume book. The Plan of St. 
Gall , illustrating European monastic life 
and architecture in the Age of Char­
lemagne; 
H and ten foreign architects have been 
named Honorary Fellows of the AIA: A. Ian 
Ferrier, Australia; Sir George Grenfell-
Baines, Great Britain; Stanislaw Jan-
kowski, Poland; Swoo Geun Kim, Korea; 
Padraig Murray, Ireland; Renzo Piano, 
Italy; Aamo Ruusuvuori, Finland; Shozo 
Uchii, Japan; Aldo van Eyck, Netherlands; 
and Abraham Zabludovsky, Mexico. 
1 All of the above honors will be bestowed at 
the AIA's 1982 national convention in 
Honolulu, June 6-9. 
H The AIA, together unth the National Eas­
ter Seal Society, has announced the presen­
tation of the Leon Chatelain Award to 
Washington, DC, architect Edward H. 
Noakes, FAIA, for "outstanding leadership 
in advancing barrier-free environments for 
elderly and disabled people." Noakes in­
itiated the first AIA task force on barrier-
free design. 

Energy points 
1300 tons of municipal garbage will gener­
ate 25 megawatts of electricity daily in 
foreign-oil-dependent Massachusetts, when 
the Commonwealth Electric Company 
[Pencil points continued on page 58] 
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WINNER AND 
STILL CHAMPION 

Acrovyn" protection systems have been winning the 
battle against wall damage for more than a decade. 
In more than 8000 institutions throughout the 
world, Acrovyn handrails, corner guards and 
bumper guards have been fighting continual, 
punishing blows. With amazing success! 

The secret s in its patented* free-floating bumper 
action: the harder it's hit, the more it moves to 
cushion wall damaging impact. While some com­
petitive products look similar, they offer little or no 
movement—they just stand still while your walls 
and corners get beat up. 

And the competition can't beat Acrovyn's winning 
combination of features, compare: 

• Free-floating design 
• Class I fire rating 
• Antibacterial Microban^" additive 
• Impact resistance up to 33% greater 

than ordinary P.V.C. 
• Twenty-six integral designer colors 

Put Acrovyn's proven protection system to work at 
your facility and neither sticks and stones, fists and 
carts nor any other wall bullying menace will abuse 
your walls again. 

CORNER GUARDS • BUMPER GUARDS • HANDRAILS 
CRASH RAILS • WALL A N D DOOR COVERINGS ACROVYN 

Construction Specialties, Inc. Muncy, PA'San Marcos, CA'Mississauga, Ont. 
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Coat ings 
Move When the 

Worid Moves 
to 

S T O P L E A K S 

  

Portland, OR 

The world puts stress on your buildings - heat, cold, 
up. down-stress that causes movement, and that 
made coating buildings a real problem because the 
coating didn't move but the building did. Now there's 
a coating that moves with structures, and the world. 
VIP Last-O-Coat® Elastomeric Coatings- ^8000 
series with 330% elongation- are formulated to meet 
the dynamic stresses of the real world head on and 
move with them. They are guaranteed for five full 
years when applied to manufacturer's specifications. 
VIP Last-O-Coat® is available in a full range of 
colors- or can be special mixed. So move with the 
world... don't give your building a chance to leak-use 
VIP- it keeps water in its place. 
For a fact file of information about the complete line 
of VIP Waterproofing Products, call George Bell 
1-800-327-7479 or Dwight Cole 1-800-227-2638. 

vn 
ENTERPRISES HlNC W A T E R P R O O F I N G 

S Y S T E M S 

VIP ENTERPRISES, INC. 
Corporate Offices and 
Eastern Operations Center 
9690 NW41st St.. Suite 1 
Miami, FL 33178 
(305) 592-6045 

Western Operations Center 
1287 - 66th Street 
Emervville. CA 94608 
(415) 653-%33 

S I N C E 1940 

I 
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For more information see SPEC-DATA or SWEETS 
Section 7.9/Vi. Call Sweet's BUYLINE 800 loll free for our 
nearest representative. 
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builds a $124 million plant near the his­
toric town of Plymouth. To be completed in 
1985, the plant, an improvement over simi­
lar such installations in the Northeast, xvill 
save 30 million gallons of oil a year and 
also will produce ash for road-building and 
for concrete block production. 

Cutting down on salt 
SERI-designed salt gradient solar ponds 
may provide pumping power for a U.S. 
Army Corps of Engineers project to reduce 
the salinity of Texas's Red River. A 25-acre 
solar pond, to be completed in 1984, is the 
first of five modules in a 135-acre system 
that will use solar-produced heat to operate 
turbogenerators to produce electricity to 
power brine-pumping for the Tulsa District 
Army Corps of Engineers' chloride control 
project. 

Grain storage, heat storage 
Those vast and silent forms that inspired 
Le Corbusier's eloquence may serve a new 
purpose, suggests architect Robert White. 
One of the idle grain elevators on Montre­
al's waterfront, xvith 52 six-meter-diameter 
by 25-meter-high silos, can store 130,000 
cubic meters of water heated by 14,000 sq 
meters of collectors placed on adjacent 
warehouses. 
H In the summer, cool water can be drazvn 
from the harbor to provide air conditioning 
in the area. 

AD awards: happy mixture 
The British magazine Architectural De­
sign has announced the winners in the sec­
ond of its reinstated annual Project Awards 
competition. Gold medals went to 
*!iAhrends, Burton ^ Koralek for their 
completed building, the Cummins Engine 
Co., Shotts, Lanarkshire; and 
^ Zaha Hadid, for a conversion, as yet in 
the project stage, of 59 Eaton Place, Bel-
gravia, London. 
11 In addition, 9 silver medals, 3 bronze 
medals, 11 commendations, and 6 student 
awards were selected, a happy mixture of 
projects, studies, exhibition designs, resto­
rations, and completed buildings. 

And happy competition 
AD is also holding a Doll's House competi­
tion. Stage One, open to all, is now being 
judged. 
H Stage Two will include winners of Stage 
One, as well as invited participants. Among 
the latter: Mario Botta, Hans Hollein, Rob 
Krier, Charles Moore, Richard Rogers, 
Robert Stem, Allan Greenberg. 
^Jury includes Vincent Scully, Bruno Zevi, 
James Gowan, Robert Maxwell, and An­
dreas Papadakis. 
%Also, an independent jury (none of the 
above may apply) will consist of 12- to 15-
year-olds. 
H The entries ivill travel as an exhibition in 
Europe and the U.S., and later will be sold, 
profits going in part to the "Save the Chil­
dren Fund." 
[News report continued on page 62] 

SURE KLEAN PLAYS 
A MAJOR ROLL IN 
URBAN FACELIFT 
Carbon, atmospheric dirt and 
pigeon droppings obscured the 
eighty year old limestone face of 
New York's Grand Central Station. 
SURE KLEAN products were put 
to work to restore the exterior of 
the weather-worn landmark 
back to a natural, 'like new', 
^appearance. 

For more information 
.Call or write today. 

ProSoCo, Inc. 
P.O. B o x 4040 • K a n s a s Ci ty , K a n s a s 66104 

913-281-2700 
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BAPTIST HOSPITAL 
FIGHTS THE HIGH COST OF MEDICAL CARE 

WITH WALLS OF SGFT 
Structural Glazed Facing Tile 

was the obvious choice for this high-
traffic corridor at Baptist Hospital, 
Memphis. In-the-wali cost is com­
petitive with that of less durable 
building materials, as this chart 
reveals:* 

Standard Size Face Brick $6.50 

Concrete Block with Epoxy Coating Up to $6.39 

Block Wall with Thin Ceramic Tile $6.40-$7.52 

Stark Structural Glazed Facing Tile $6.50 

Stark Structural Glazed Cost Cutter Tile^" $5.60 

One reason for its initial 
economy is that SGFT provides 
both wall and finished face in one 
unit. It reduces on-site labor 

because it is installed in one step 
by one trade. 

But in-the-wall cost is only the 
beginning of the story. SGFT's kiln-
fired body with ceramic glazed face 
gives it permanent color, makes it 
impervious, fireproof and easy to 
maintain, virtually el iminating 
major maintenance costs for years 
to come. 

And now SGFT is available in 
the 8" X 8" size shown here for more 
design flexibility. 

In hospitals, schools, manu­
facturing or food processing plants 
—wherever both initial and life-
cycle cost savings are a considera­

tion—consider SGFT. The savings 
go in when the walls go up. 

For immediate product infor­
mation, see Sweet's section 4.4/St, 
or for complete cost comparison 
data, call or write Stark Ceramics, 
Inc., P. O. Box 8880, Canton, OH 
44711. Call toll free 1-800-321-0662. 
In Ohio, call collect (216) 488-1211. 
'Per square toot in-the-wall cost for a 4" wall. This In­
formation is copyrighted by Robert Snow Means Co. . 
Inc. It is reproduced from Building Construction Cost 
Data r9S2,with permission. S G F T cost is for the 
functional color group, 8" x 16" units. Stark Cost 
Cutter Tile cost is our best estimate using a c o m ­
parable scale . 

S t a r k 
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HAVE WE SEEN 
THE LIGHT? 
The quest for energy-efficient design has 
advanced dramatically in recent years. 

But, even now, are we putting enough 
energy into saving energy? 

Are we still designing buildings for 
the oil-wasteful past? 

These are questions Owens-Coming 
feels every architect and engineer must 
consider Their answers reflect our con­
tinuing commitment to energy-efficient 
design. And why we again seek to 
honor-in this, the Energy Conservation 
Awards' eleventh year-those men and 
women whose buildings not only repre 
sent the nation's finest architectural 
efforts, but which make significant 
contributions to our energy 
independence. 

We welcome entries from reg­
istered architects and professional 
engineers practicing in the United 
States-either as individuals or in 
teams. The building entry must be 
a commissioned project in the 
design stage, under construction, 
or completed. 

The Awards'jury will be 
made up of leading professionals 
in the fields of architecture and 
engineering. 

Our entry package has all 
the details. \̂ îte B.H.S. Meeks 
Owens-Corning Fiberglas Corp. 
Fiberglas Ibwer, Toledo, Ohio 
43659. Or call (419) 248-7357. 
Entries must be received no 
later than August 27,1982. 

CALL FOR ENTRIES: 1982 OWENS CORNING ENERGY CONSERVATION AWARDS. 

OWENS/CORNING 

€• O.-C. F. Corp. 1982 
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Calendar 

E x h i b i t s 
T h r o u g h A p r . 22. C a m b r i d g e O b ­
served: T h r e e H u n d r e d Years o f E n g ­
l i sh Collegiate Images . Gal le ry at the 
O l d Post O f f i c e , 120 W . 3 St., D a y t o n , 
O h . 
T h r o u g h A p r . 28. Drawings o f James 
Gamble Rogers. Yale Un ive r s i t y A r t 
Gal lery , 1111 Chape l St., N e w H a v e n , 
Ct . 
T h r o u g h A p r . 30. Drawings o f A n d r e a 
Pal ladio. B rooks M e m o r i a l A r t Gal lery , 
M e m p h i s , T n . 
T h r o u g h May 2. " A r c h i t e c t u r a l Fantasy 
a n d Real i ty ." C o o p e r - H e w i t t M u s e u m , 2 
E. 91 St., N e w Y o r k . 
T h r o u g h May 2. O r i g i n a l d rawings by 
Peter B o n n e t W i g h t . T h e Oc tagon , 
1799 N e w Y o r k A v e . , W a s h i n g t o n , D C . 
T h r o u g h May 9. N e w Chicago Arch i t ec ­
t u r e . Accademia d i S. Luca , Rome. Sub­
sequent dates: May 22 -June 30, Padi-
g l ione d ' A r t e C o n t e m p o r a n e a , M i l a n . 
T h r o u g h May 9. C o l u m b u s ( I n . ) A r ­
ch i tec tu re i n Pho tographs , Bal thazar 
K o r a b . I nd i anapo l i s M u s e u m o f A r t , 
1200 W . 38 St., I n d i a n a p o l i s , I n . 
T h r o u g h J u l y 4 . E d w a r d H . Benne t t , 
A r c h i t e c t a n d Ci ty P lanner : 1874-1954 . 
T h e A r t I n s t i t u t e o f Chicago, M i c h i g a n 
a n d A d a m s , Chicago. 
A p r . 10 -May 1. "S tud io P o r t f o l i o , " a col­

lec t ion o f d rawings a n d models by 10 
y o u n g architects. Pa in t i ng Space 122 
Associat ion Gal le ry , 150 First A v e . , N e w 
Y o r k . 
A p r . 10-May 9. T r a n s f o r m e d Houses. 
L e h i g h Un ive r s i t y , A r c h i t e c t u r e De­
p a r t m e n t , B e t h l e h e m , Pa. Subsequent 
dates: Oct . 23-Nov. 21, U C L A School 
o f A r c h i t e c t u r e a n d U r b a n P lann ing , 
Los Angeles . 
A p r . 16-May 1. Drawings by Arch i t ec t s . 
E x h i b i t i o n , sale, a n d silent auc t ion to 
benef i t C o m m i t t e e to Save Ci ty H a l l . 
B r i t i s h A r t Center , A r t w o r k Gal lery , 44 
H i g h St., New H a v e n , Ct . 
A p r . 17-May 16. America ' s A r c h i ­
tec tura l Her i t age . L a n d m a r k s Founda ­
t ion o f M o n t g o m e r y , M o n t g o m e r y , A l . 
Also : C a l i f o r n i a State College L i b r a r y , 
San B e r n a r d i n o , Ca. 
May 11-June 12. Paul R u d o l p h : A r c h i ­
tec tura l Drawings . Kelmscot t Gal lery , 
410 S. M i c h i g a n A v e . , Chicago. 

Conferences , seminars , workshops 
A p r . 21-25 . 35 th A n n u a l M e e t i n g , Soci­
ety o f A r c h i t e c t u r a l His to r ians . N e w 
H a v e n , Ct. Contact S A H , 1700 W a l n u t 
St., Ph i lade lph ia , Pa 19103. 
A p r . 26-27 . " T h e N e x t Gene ra t i on in 
H o u s i n g T e c h n o l o g y , " Na t i ona l I n s t i ­
tu te o f B u i l d i n g Sciences, O r l a n d o , F l . 
Contac t W i l l i a m B r e n n e r , N I B S , 1015 
15th St. N W , W a s h i n g t o n , D C 20005 
(202) 347-5710. 
May 10. Deadl ine , call f o r 2 5 0 - w o r d 
abstracts, " D e s i g n i n g a n d M a n a g i n g 
Energy-Conscious C o m m e r c i a l B u i l d ­
ings: A n In tens ive W o r k s h o p , " spon­

sored by U.S. D O E a n d Pacific N o r t h ­
west Labs, J u l y 19-20 , Denver . Contact 
M a r r i a n n e M c C a r t h y , M C C Associates, 
Inc . , 8534 2 n d A v e . , Si lver S p r i n g , M d 
20910 (301) 589-8130. 
J u n e 1-5. A m e r i c a n Sec t ion / In te rna ­
t i ona l Solar Energy Society confe rence 
a n d e x h i b i t i o n . A l b e r t T h o m a s C o n v e n ­
t i o n Center , H o u s t o n , T x . Contact Rus­
sell S m i t h , Texas Solar Energy Societv 
(512) 472-1252 o r G r i f f E l l i son , T h e 
Energy &: C o m m u n i c a t i o n s G r o u p (303) 
629-5449. 

J u n e 6-10. A L A A n n u a l C o n v e n t i o n " A 
Quest i n T i m e . " H o n o l u l u , H i . Contac t 
A I A , 1735 N e w Y o r k A v e . , N W , Wash­
i n g t o n , D C 20006. 
J u n e 13-18. I n t e r n a t i o n a l Design C o n ­
ference i n A s p e n . Contact I D C A , P.O. 
Box 664, Aspen , Co 81612 (303) 925-
2257, 925-6265. 

Competit ions 
May 18. Regis t ra t ion dead l ine . Second 
E u r o p e a n Passive Solar C o m p e t i t i o n 
1982. Submiss ion deadl ine , A u g . 27. 
Contact CEC C o m p e t i t i o n Organizers , 
R a l p h Lebens Associates, 4 T o t t e n h a m 
Mews, L o n d o n , W I P 9PJ, U . K . 
J u n e 1. Regis t ra t ion deadl ine , des ign 
c o m p e t i t i o n i n c o n j u n c t i o n w i t h 7 t h Na­
t iona l Passive Solar Confe rence . A m e r ­
ican Sec t ion / In t e rna t iona l Solar Energy 
Society (AS/ISES) i n coope ra t i on w i t h 
Progressive Architecture. Contact Des ign 
C o m p e t i t i o n , B o x 5 4 1 , B r a t t l e b o r o , V t 
05301 (802) 254-2386. 

[News report continued on page 67] 
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Laminated Architectural Glass. 
lo give this California condo 

the silent treatment 
California's Title 25 sets tough stand­

ards for sound control. A code that's 
especially challenging for buildings like 
the Wilshire Manning Condominium in 
West wood. 

This luxury residential project de­
manded a sound design approach to quiet 
the din of traffic on Wilshire Boulevard. 
That's ŵ hy C-D Investment Company, 
the building's architect and contractor, 
specified laminated architectural glass. 

Laminated glass starts w i t h two or 
more sheets of glass. Sandwiched in-
between is a thin film of Saflex® polyvinyl 
butyral interlayer by Monsanto. This 
interlayer damps sound vibrations fi*om 
one glass face to the other In this way, it 
acts as an excellent noise barrier over 
the entire sound frequency range. 

SOUND TRANSMISSION LOSS VS. FREQUENCY CURVE 
FOR TYPICAL GLAZINGS 
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FREQUENCY HERTZ ICRS) 

The fact is, tests demonstrate that 
laminated glass muffles noise more effec­
tively than either air-spaced or mono­
lithic glass. 

Monsanto 

Laminated glass will further add to 
the comfort of the residents due to its 
solar benefits. The color of the glazing is 
achieved through a bronze-tinted Saflex 
interlayer which reduces glare by allow­
ing only 28% of visible light to pass 

through. Because it also screens ultra­
violet and infixed energy, the laminate 

help ease air conditioning loads, to 
account for significant energy savings. 

And as always w i t h laminated glass, 
safety is part of the beauty. The Saflex 
interlayer functions as a shock absorber, 
to dissipate impact shock and resist pen­
etration. Even though the glass itself 
may break, the fi^gments adhere to the 
interlayer, minimizing the danger of 
glass fallout. 

Find out more about laminated 
glass and why it is used in so many of 
today's most advanced building designs. 
For complete information and a list of 
suppliers, write: Monsanto Plastics 
& Resins Company, Dept. 804, 800 
North Lindbergh Blvd., St. Louis, MO. 
63167. 

S A F L E X 

Monsanto 
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® T r a d e m a r k of M o n s a n t o C o m p a n y © M o n s a n t o C o m p a n y 1S82 M P R - 2 - 3 0 8 

65 



 

The elevators were r u n n i i M 
before the building was finished. 
Delivered on time. Installed on time. Operating ahead of time. 
That's the story of the 22-elevator installation at Clinical Science 
Center of the University of Wisconsin-Madison, one of the most 
ambitious building projects ever in the state of Wisconsin. 

The huge building complex on a 45-acre site houses four 
major components of the University of Wisconsin Center for 
Health Sciences—Hospital and Clinics, Medical School's Clinical 
Departments, School of Nursing and Wisconsin Clinical Cancer 
Center On a typical day 6000 patients, staff, students and visitors 
use the building, and enjoy quiet, efficient inter-floor transit on 
Dover Elevators. 

Dover wants to be on your team by providing on-time elevator 
installations. Dover Corporation, Elevator Division, Dept. 669, 
P.O. Box 2177, Memphis, Tenn. 38101. 

Clinical Science Center, 
University of Wisconsin-Madison 
Architects: 
Phase 1: Hellmuth, Obata and Kassabaum, 
St. Louis 
Phase 2: Flad and Associates, Madison 
and Milwaukee, Wis.; Gainesville, Fla. 
General Contractor: 
Findorff-Hutter, "Joint Venture',' Madison. 
Dover Elevators installed by: 
Northwestern Elevator Co., Milwaukee. 

I I 

The elevator 
expediters. 
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Perspectives 

Energy 
portfolio 
T h i s month ' s Perspectives section covers 
energy-re la ted projects , bo th bu i l t a n d 
i n the p l a n n i n g stages, a n d includes a 
review o f pho tovol ta ic deve lopments . 

The Endo house. 

Solar air heating 
in Japan 
A r c h i t e c t Seiichi E n d o designed this 
two-s tory , 2500-sq-f t w o o d - f r a m e d 
house f o r h i m s e l f o n a h i l l s ide i n the 
his tor ic area o f K a m a k u r a , Japan . Fo r 
reasons o f d u r a b i l i t y , s impl ic i ty , a n d 
cost, a l i q u i d solar col lector system was 
re jec ted , a n d a solar h o t a i r system was 
chosen instead. 

T h e solar collectors, whose surfaces 
to ta l on ly about 750 sq f t , o r 30 percent 
o f the Hoor area, consist o f h o t air c i r ­
cu l a t i ng w i t h i n 5-f t-square panels o f 
steel sheets covered by po lycarbona te 
sheets. T w o 80- l i te r storage tanks are lo ­
cated i n the basement. H o t a i r f o r space 
hea t ing mus t pass t h r o u g h the.se tanks 
as wel l as t h r o u g h a gas f u r n a c e to sup­
p l emen t the heat p r o v i d e d by the solar 
collectors. 

S imi la r ly , domest ic ho t water heated 
by the solar-heated storage tanks is 
s u p p l e m e n t e d bv electric hot water sup­
ply tanks. [SD] 

   

Ecological responsibility 
in California 
A smal l - i s -beaut i fu l res taurant and 
ecology center i n suburban San R a m o n , 
Ca, realizes its owner 's d r e a m f o r re­
sponsible land use and a p p r o p r i a t e 
b u i l d i n g technology. 

M u d d ' s Restaurant a n d C r o w C a n y o n 
In s t i t u t e , by architects M a x Jacobson, 
M u r r a y Si lverstein, a n d Barbara Wins -
low, r e q u i r e d an unusua l i n t e g r a t i o n 
o f site a n d bu i ld ings . T h e nine-acre site 
combines a l i g h t l y w o o d e d area o n a 
canyon's edge a n d f a r m l a n d , the south­
e r n p a r t o f w h i c h supplies the restau­
rant 's p roduce . T h e restaurant 's pub l i c 
spaces face the gardens, visually r e i n ­
f o r c i n g the i r r e l a t ionsh ip . K i t c h e n a n d 
service spaces are o n the n o r t h side. 

T h e c r u c i f o r m p lan , w i t h e n d wings 
that enclose o u t d o o r d i n i n g cour ts , 
p rov ides the m a x i m u m n u m b e r o f w i n ­
d o w tables w i t h the advantages o f 
na tu r a l l igh t a n d smal l se rv ing areas. 
Even tua l ly , vines w i l l cover the s o u t h e r n 
trellises, e m b o w e r i n g the cour ts a n d 
b l o c k i n g s u m m e r sun . 

Energy conservat ion t h r o u g h na tu r a l 
l i g h t i n g a n d ven t i l a t i on , p r o p e r o r i en ta ­
t i o n , s u m m e r shad ing , a n d z o n i n g is 
enhanced by heavy wal l insu la t ion a n d a 
concrete floor slab. A two-stage evapora­
tive cooler mit igates heat genera ted by 
the k i t chen a n d the s u m m e r sun . T h e 
tower set above the m a i n crossing has 
vents connected to ducts above the slat­
ted w o o d ce i l ing . W a r m air is p u l l e d u p 
t h r o u g h the tower ; c o m f o r t is achieved 
by v a r y i n g the a i r flow. Solar col lector 
panels f u e l the domest ic hot water sys­
t em. T h e backup f u r n a c e is ra re ly used. 

T h e gab le - roofed wooden bu i ld ings 
clad i n r o u g h cedar echo the r u r a l ver­
nacular f o r m s tha t once c o m p r i s e d the 
local b u i l d i n g stock. Ins ide , the a rched 
cedar-slat ceilings curve d o w n over the 
w i n d o w tables, convey ing the image o f a 
w o o d e n d ine r . T h e resul t is b o t h t i m e l y 
a n d timeless. [Sally W o o d b r i d g e ] 

House in California. 

Hybrid solar heating 
in Northern California 
A smal l , t w o - b e d r o o m house i n Occi­
den ta l , Ca, uses local s tandard b u i l d i n g 
practices wh i l e p r o v i d i n g an innova t ive 
solar hea t ing system. Des igned by San 
Francisco archi tect Peter C a l t h o r p e o f 
C a l t h o r p e / F e r n a u / W i l c o x , the two-s tory 
w o o d - f r a m e d s t ruc tu re has a h y b r i d sys­
t e m tha t employs active a n d passive 
methods to store a n d d i s t r ibu te the sun's 
heat. 

A 1500-c fm f a n draws heated a i r f r o m 
the cavity i n the sou th - f ac ing w i n d o w s , 
depos i t i ng it i n the rock bed i n the 2 - f t 
c rawl space a n d r e t u r n i n g cooler air (60 
F) to a d i f f u s e r h i g h i n the second story 
to prevent ove rhea t ing at the u p p e r 
level . D a r k , heat -absorbing Vene t i an 
b l inds w i t h i n the south w i n d o w cavities 
p reven t glare a n d large t e m p e r a t u r e 
swings wh i l e s t i l l a l l o w i n g views a n d 
[News report continued on page 68] 
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l i gh t f r o m the w indows ; the b l inds can 
be raised o n overcast days to a l low d i rec t 
heat ga in a n d closed at n i g h t f o r insula­
t i o n and pr ivacy. 

T h e hot air f r o m the windows is dis­
t r i b u t e d evenly over t he c rawl space 
area, eventual ly s i n k i n g as it cools to 
enter the lower d r a i n p i p e p l e n u m (4 - in . 
p e r f o r a t e d plastic p ipe la id over the slab 
at 16-in. o n center) to be r e t u r n e d to the 
bu i ld ing ' s top . 

T h e passive heat d i s t r i b u t i o n system 
func t i ons l ike r ad ian t floor systems, w i t h 
100 F a i r f r o m the w i n d o w s , f o r exam­
ple, p r o v i d i n g 80 F floor surface t e m ­
pera tu re . As the floor cannot be t u r n e d 
" o n " o r " o f f , " the area o f the r a d i . m i 
floor must be designed to handle the av­
erage hea t i ng load , d i f f e r i n g f r o m c l i ­
mate to cl imate a n d f o r each house 
design. For unusua l peak loads, floor 
registers can be opened to al low na tu ra l 
convec t ion to de l iver a d d i t i o n a l heat. 
T w o Casablanca-type fans h i g h i n the 
two-s tory spaces p reven t ex t r eme t e m ­
pera tu re s t ra t i f i ca t ion . A s imple w o o d 
b u r n e r provides b a c k u p heat. A r ed ­
w o o d grove to the n o r t h provides w i n t e r 
w i n d p ro t ec t i on . 

Shad ing a n d ven t i l a t i on are the p r i ­
mary c o o l i n g devices o f the house, w i t h 
the balcony and solar domest ic ho t 
water collectors above shad ing the lower 
south windows , and ref lect ive V e n e t i a n 
b l inds shad ing the u p p e r w indows . T h e 
rock bed also can be used to store n i g h t 
coolness. [SD] 

Solominium I. 

Montreal condominium 
uses solar energy 
T h o u g h i t is modest i n size, w i t h on ly 
8500 sq f t o f rentable space, Sol­
o m i n i u m I is a mixed-use u r b a n pro jec t , 
a n d the first such pro jec t rh the Province 
o f Quebec to be c o i ^ m i t t e d to the 

>̂ m a x i m u m use o f actively a n d passively 
collected solar energy. Loca ted i n 

J D o w n t o w n M o n t r e a l , i t contains five res-
^ iden t i a l apar tments , i n c l u d i n g a large 
J I900-sq- f t executive suite o n the g r o u n d 
^ floor a n d two two-story penthouse un i t s , 

each w i t h its o w n terrace a n d at least one 
fireplace; a n d , w i t h a separate entrance, 
t w o g r o u n d - f l o o r o f f i ces and a lOOO-sq-
f t c o m m e r c i a l space be low. P a r k i n g oc­
curs below grade. 

W a t e r c i r c u l a t i n g i n plastic r o o f 
panels is heated bo th by the sun and by a 
gas-f i red f u r n a c e . Exhaust f r o m the 
f u r n a c e , located i n the "energv center" 
ju s t beneath the panels, is r e t a ined as an 
a d d i t i o n a l heat source f o r the panels. 
T h e water passing t h r o u g h the panels is 
also used f o r domest ic hot water . T h e 
space-heating agent , on the o the r h a n d , 
is hot a i r , a n d each a p a r t m e n t has its 
o w n heat exchanger . Fireplaces wi l l 
p r o v i d e add i t i ona l heal . 

Cross-vent i la t ion and shade trees w i l l 
reduce the need f o r air c o n d i t i o n i n g i n 
the s u m m e r . T h e p ro jec t is designed by 
architects J o h n Schreiber a n d Ron W i l ­
l iams. [SD] 

Tokyo office building. 

"World's lowest 
energy consumer" 
A T o k y o o f f i c e b u i l d i n g a ims to have 
"the wor ld ' s smallest a n n u a l c o n s u m p ­
t i o n " o f absolute energy—36,000 B t u 
per sq f t per year. T h e O h b a y a s h i - G u m i 
T e c h n i c a l Research L a b o r a t o r y also 
aims to achieve energy conservat ion at a 
m i n i m u m cost. 

T h e 37,750-gross-sq-ft b u i l d i n g , w i t h 
three stories, a basement, a n d a pent­
house, has doub le g laz ing in a 
greenhouse- l ike c o n f i g u r a t i o n o n its 
sou th side, p r ehea t i ng air i n the w i n t e r 
a n d , w i t h the he lp o f louvers , p revent ­
i n g heat r a d i a t i o n at n i g h t a n d modera t ­
i n g heat ga in i n s u m m e r . 

Evacuated-tube h i g h e f f i c i ency solar 
collectors, w i t h a sur face o f 2200 sq f t , 
are located o n the t o p floor a n d c o m b i n e 
w i t h a h i g h heat storage t ank to p r o ­
v ide a hea t ing system, s u p p l e m e n t e d 
by geo the rma l energy. R o o f - m o u n t e d 
pho tovo l t a i c cells are expec ted to gener­
ate a peak power o f 1 k W to operate the 
solar col lector p u m p . 

O n the sou th side o f the b u i l d i n g at 
basement level , ea r th is excavated to 
p r o v i d e a sunken g a r d e n , wh i l e o n the 
r e m a i n i n g three sides, the ea r th is 
b e r m e d at the first-floor level; the i n ­
su la t ing a n d heat-storage capacity o f the 
soil is u t i l i zed , s t o r i n g excess heat gen­
era ted by the solar collectors d u r i n g the 
low energy d e m a n d p e r i o d i n a u t u m n . 

Rooms tha t do no t need hea t ing o r a i r 
c o n d i t i o n i n g are located o n the east a n d 
west sides o f the b u i l d i n g , subject to the 
effects o f solar r a d i a t i o n . 

T o m i n i m i z e floor-to-floor he ight , 
thereby also r e d u c i n g e x t e r i o r wal l 
space a n d i m p r o v i n g energy conserva­
t i o n , the b u i l d i n g w i l l use flat-slab r e i n ­
f o r c e d concrete cons t ruc t ion . T h i s w i l l 
also a l low the f r e e locat ion o f ducts . 

R e d u c t i o n o f electr ical l i g h t i n g is a n 
i m p o r t a n t cons idera t ion . W i n d o w s are 
p r o v i d e d i n rest rooms a n d stairways; 
day l igh t sensors are ins ta l led i n o f f i c e 
spaces a n d research r o o m s , to t u r n o f f 
l ights w h e n s u f f i c i e n t day l igh t exists; 
a n d task/ambient l i g h t i n g is e m p l o y e d i n 
research roo ins , w i t h t w o small task 
l ights at each desk a n d m i n i m u m 
lumina i res o n the ce i l ing . 

Fo r o p t i m i z a t i o n a n d p r e d i c t i o n o f 
energy needs a n d supp ly , c o m p u t e r 
techniques are used, i n c l u d i n g m i ­
c r o c o m p u t e r ne tworks , mass-produced 
personal compute r s , a n d op t i ca l - f ibe r 
compa t ib l e t ransmiss ion systems. [SD] 

PV-powered 
horserace 
W h o seems to be w i n n i n g the solar 
horserace depends o n where you ' r e sit­
t i n g . Unless you ' r e seated b e h i n d a col­
l i i i n i , i t is clear that pho tovol ta ics— 
P\'—is m o v i n g u p f r o m b e h i n d , fast. 
M a k i n g valuable electr ic i ty r a the r than 
low-grade heat, PV e q u i p m e n t is easily 
packaged a n d easily r e t r o f i t t e d to exist­
i n g b u i l d i n g s . Each i n c r e m e n t o f p o w e r 
is i m m e d i a t e l y u s e f u l : no w a i t i n g 15 
years f o r a new power p lan t . Fed i n t o 
o u r greatest pub l i c w o r k , the U.S. power 
g r i d , a n e lec t ron p r o d u c e d i n a we l l -
heeled b e d r o o m c o m m u n i t y can find its 
way i n t o the ghe t to , whereas solar heat­
i n g must be consumed—or was ted—on 
site. T h e technology- o f f e r s an embar­
rassment o f possibilit ies. 

Fo r t h e i r o w n selfish reasons, large 
companies , h o p i n g to take the lead w i t h 
secrets deve loped by t h e i r o w n R & D 
depar tmen t s , j o i n w i t h small business i n 
a p p l a u d i n g Reagan's a b r u p t hal t to the 
successful and w e l l - r u n D O E PV p r o ­
g r a m , w h i c h cost $157 m i l l i o n i n 1980, 
the p r ice o f a sophist icated missile. W i t h 
a 1983 budge t request o f $27 m i l l i o n , 
Reagan seems c o n f i d e n t tha t the D O E 
had n o t h i n g to d o w i t h o u r s t rong (but 
now r a p i d l y d w i n d l i n g ) lead i n PV de­
v e l o p m e n t . T a x credi ts may replace the 
[News report continued on page 70] 
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T h e s t ruc tu re , to be c o m p l e t e d this 
s u m m e r , incorpora tes 1760 1' x 4 ' 
pho tovo l t a ic panels in tegra ted w i t h i n 
t he u p p e r c h o r d o f t he space f r a m e . 
T h e panels p roduce 62,500 watts on 
peak days to charge the 12 lead-
a n t i m o n y batteries located i n a separate 
bat tery r o o m , where d i rec t c u r r e n t is 
conve r t ed i n t o a l t e rna t i ng c u r r e n t and 
f e d i n t o 116 l igh t fixtures symmet r i ca l l y 
a r r a n g e d o n the lower chords o f the 
space f r a m e . 

A d j a c e n t to the solar arrays, f l u s h -
m o u n t e d shade panels, i n a geomet r ic 
pa t t e rn i n t e n d e d to suggest I s lamic ar t 
f o r m s , p r o v i d e almost 100 percent 
shade. I n a l l , the space f r a m e "trees" are 
about 70 percent se l f -shading , c rea t ing 
a s h i f t i n g pa t t e rn o f l i gh t and shade. 
[SD] 

 
Woodbranch Energy Plaza. 

Sensible solar 
from the Sunbelt 
N o t on ly has H o u s t o n l o n g had the 
image as "energy cap i t a l " o f the U.S. , 
but it also has been associated w i t h 
b u i l d i n g s e x h i b i t i n g a lack o f conce rn 
f o r long- range issues o f conserva t ion . A 
research p ro jec t and a c o m m e r c i a l de­
v e l o p m e n t have b e g u n to change this 
concep t ion , however . 

Photovoltaic retrofit 
A j o i n t ven tu re by the H o u s t o n a rch i ­
tec tura l firm 3 D I n t e r n a t i o n a l and the 
Minnesota-based T e c h n o l o g y Strategy 
Cente r o f H o n e y w e l l , Inc . , has u n d e r ­
t aken an inves t iga t ion i n t o the design o f 
b u i l d i n g s to be readi ly r e t r o f i t t e d w i t h 
pho tovo l t a ic cells, u s ing the d i rec t con­
vers ion o f solar r ad i a t i on i n t o e lect r ic i ty . 
Since such convers ion is expected to be 
cost e f f ec t ive by the late 1980s, r e t ro f i t s 
o f today's b u i l d i n g s are possible. T h e re­
search is deve lop ing c r i t e r ia f o r a rch i ­
tec tura l a n d s t ruc tu ra l imp l i ca t ions , as 
wel l as f o r the d i s t r i b u t i o n a n d storage 
systems r e q u i r e d by photovol ta ics , 
w h i c h generate d i rec t r a the r t h a n alter-

g n a t i n g c u r r e n t . T h e concerns i n c l u d e 
energy management , i n t e r i o r p l a n n i n g 

J concepts, a n d m a r k e t i n g p r o g r a m s . 

search does p o i n t to variables, by w h i c h 
the supp ly o f electr ic i ty by photovol ta ics 
w o u l d vary as a par t o f a l a rge r strategy 
o f overa l l energy managemen t i n con­
j u n c t i o n w i t h available u t i l i t ies . 

Energy-wise wall system 
T h e recendy a n n o u n c e d W o o d b r a n c h 
Energy Plaza deve lopmen t o f D u e r r -
Dealy Inves tments , Inc . , features a wal l 
system designed to l i m i t solar loads by 
means o f re f lec t ive glass sh ie lded by an 
e x t e r i o r system o f meta l t u b u l a r heat 
re f lec tors . Deve loped by G u n n a r B i r -
kerts & Associates o f B i r m i n g h a m , M i 
( in association w i t h Hous ton ' s M o r r i s -
A u b r y Arch i t ec t s ) , the t u b u l a r sun­
screen w i l l be pa in t ed m u t e d shades o f 
metal l ic b lue a n d r e d w i t h a sof t , pewter­
l ike finish. T h e concept is des igned to 
reduce a i r - c o n d i t i o n i n g d e m a n d , as wel l 
as p r o v i d e o the r energy savings t h r o u g h 
ind i rec t l i g h t i n g increased by d i f f u s i o n 
o n t o the ce i l i ng plane, the reby lessening 
the need f o r a r t i f i c i a l l i g h t d u r i n g w o r k ­
i n g hours . T h e a rch i t ec tu ra l e f f ec t , seen 
as a t h ree -d imens iona l u n d u l a t i n g 
curve , w i l l s t i l l fit i n w i t h the sleek cor­
pora te s ty l ing l o n g a p a r t o f Houston ' s 
landscape. [Peter P a p a d e m e t r i o u ] 

Gulf Oil building. 

Energy producer 
is energy-efficient 
Energy conserva t ion has i n f l u e n c e d the 
f o r m a n d o r i e n t a t i o n o f a 270,000-sq-f t 
o f f i c e b u i l d i n g f o r G u l f O i l C o r p o r a ­
tion's Reg iona l E x p l o r a t i o n a n d Produc­
t i o n d iv i s i on i n M i d l a n d , T x . Des igned 
by C a u d i l l , Rowle t t , Scott, Inc . , o f H o u s ­
t o n , the s t ruc tu re , o n a flat, 13.2-acre 
site, w i l l be t r i a n g u l a r i n shape, w i t h 
t w o wings j o i n e d by a sky-l i t enclosed 
a t r i u m . 

T h e n o r t h w i n g , six stories h i g h ( the 
m a x i m u m a l lowed by z o n i n g regula­
tions) a n d 60 f t w ide , w i t h a s loped 
northeast fagade a n d s tepped ove rhang­
i n g floors o n the a t r i u m side, contains 
o f f i c e space. T h e sou th w i n g , five stories 
h i g h , s tepped back o n the u p p e r t w o 
floors, a n d w i t h m i n i m a l f enes t ra t ion , 
contains s u p p o r t faci l i t ies . Br idges j o i n ­
i n g the two wings cross the a t r i u m , 
w h i c h accommodates the entrance 
lobby, r ecep t ion , and d i n i n g areas. 

T h e s l o p i n g nor theast fagade, w h i c h 
w i l l o v e r l o o k a landscaped pa rk , 
maximizes the use o f n a tu r a l day l igh t . 
T h e s tepped southwest fagade o f the 
n o r t h w i n g provides s h i e l d i n g f r o m 
s u m m e r solar ga in . T h e a t r i u m provides 

l i gh t . _ 
T h e e x t e r i o r o f the sou th w i n g is 

p r i m a r i l y opaque . Sol id walls consist o f a 
l i g h t w e i g h t p r e f ab r i ca t ed wal l system o f 
insula ted fiberglass-reinforced concrete 
panels. Fenes t ra t ion i n the sou th w i n g is 
p ro tec ted by overhangs and ver t ical sun 
baf f l es . 

P ro jec ted c o m p l e t i o n date is May 
1983. [SD] 

Vassar College laboratory. 

Vassar lab 
economizes 
. \ t each ing a n d research chemis t ry labo­
r a to ry b u i l d i n g f o r Vassar College i n 
Poughkeepsie , N Y , is des igned to use 
on ly 39,000 B t u per sq f t per year to 
satisfv r equ i r emen t s tha t t r ad i t i ona l l v 
use 190,000 B t u . Designed by D u b i n -
B l o o m e Associates o f N e w Y o r k , the 
b u i l d i n g w i l l also realize savings by 
u t i l i z i n g materials that need no a d d i ­
t i ona l finish—brick, concrete b lock , 
q u a r r y t i le , a n d concrete beams. 

Energy conservat ion features i nc lude 
ea r th she l t e r ing , w i t h trees a n d ex i s t ing 
bu i ld ings p r o v i d i n g na tu r a l shad ing a n d 
w i n d breaks; masonry a n d concrete 
walls p r o v i d i n g t h e r m a l mass, w i t h R-20 
wal l i n su la t ion a n d R-30 r o o f i n su la t ion ; 
a solar c o u r t p r o v i d i n g passive solar 
hea t ing , n a t u r a l i l l u m i n a t i o n , na tu ra l 
ven t i l a t i on t h r o u g h stack act ion a n d op­
erable skyl ights , a n d sun- tempered 
m a k e - u p a i r f o r h o o d exhaust ( n o r m a l l y 
m a j o r energy users i n laborator ies) ; and 
t r i p l e g laz ing o n n o r t h w indows , d o u b l e 
g laz ing o n al l o t h e r w i n d o w s . A heat re­
covery system, consis t ing o f a r u n -
a r o u n d l o o p , t ransfe rs heat f r o m labo­
r a to ry h o o d exhaust a i r to t e m p e r e d 
o u t d o o r m a k e - u p a i r ; a spray coil 
p rov ides i n d i r e c t evaporat ive c o o l i n g i n 
s u m m e r . L i q u i d solar collectors p r o v i d e 
service h o t water . 

H i g h e f f i c i ency motors a n d t r a n s f o r m ­
ers, var iable v o l u m e c o n t r o l , en tha lpy 
c o n t r o l f o r coo l ing , load s h e d d i n g a n d 
l eve l ing f o r peak electric d e m a n d con­
t r o l , power f ac to r c o n t r o l , and rec ip­
r o c a t i n g mul t icapac i ty chi l le rs a l l r educe 
energy c o n s u m p t i o n . A microprocessor , 
[News report continued on page 76] 
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Some things 
will be around 
a longtime... 

   

Victoria Station Restaurant, Fairfax, VA., Architect: Donald K. Olsen, Sausalito, CA,, Installation. Krupnick Bros., Glen Burnie, MD, 

factory-formed roofing systems 

Pre-Weathered Mill-Finish 

MICROZINC 70 & MICROZINC 80 
The natural, weathered look of Microzinc 70 
is a pleasant alternative to traditional browns 
and bronzes. Widely specified for its distinc­
tive gray patina, Microzinc 70 is beautifully 
aged before it reaches the job site. There is 
no other metal quite like it. Mill-finish Micro­
zinc 80, the very same metal, weathers on 
the job and achieves the identical finish — 
but costs less. 

Both are self-healing—minor scratches and 
abrasions weather back to the natural gray 
patina. Installations are water-tight—no leaks, 
run-off stains, or rotted materials. And all 
components are factory-formed, greatly re­
ducing onsite installation costs and eliminat­
ing wasted material and shop labor. Offered 
in batten or standing seam LOK™ systems 

and in standing seam AUTO-LOK™ systems 
with double lock automatic seaming at 14 
feet per minute. 

Microzinc 70 and Microzinc 80 are also avail­
able in factory-formed fascia systems, man­
sards, trim and roofing accessories. For catalog 
and further information write or call Ed Pejsa 
at 615/639-8111. 

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

Creeneville. Tennessee i774i 61V639-8111 

Ball is a registered trademark of the Ball Corporation, ©Ball Corporation, 1981, Circle No. 318 on Reader Ser\ ice Card 69 
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government ' s key ro le as buyer i n creat­
i n g a market to s t imulate g r o w t h . N o t h ­
i n g can replace the now ex t inc t f ede ra l 
ro l e i n pe r suad ing re luc tan t U.S . com­
panies to meet severe p r o d u c t qua l i ty 
s tandards. W h i l e o u r firms r ank l e about 
o v e r r e g u l a t i o n , Japanese a n d E u r o p e a n 
companies find these same standards f a r 
too lenient . W h e n you choose y o u r PV 
r e t r o f i t i n 1990, y o u may find choices 
l ike those you now make between 
f o r e i g n a n d domest ic cars, G o d save us. 

P r o g r a m reports 
The cas t -of f g o v e r n m e n t p r o g r a m l e f t 
b e h i n d some in te res t ing repor t s a n d 
expe r imen t s . A t M I T ' s L i n c o l n Labora ­
t o r y , soon to be ou t o f the P \ ' p r o g r a m , 
the m o n i t o r i n g o f ex i s t i ng homes f o r 
the Nor theas t Residential E x p e r i m e n t 
Sta t ion showed that g iven 4 to 6 k W 
peak o u t p u t arrays, about two- th i rd s o f 
the power p r o d u c e d c o u l d not be used 
o n site at the t ime o f gene ra t i on . G iven 
the h i g h cost o f ba t tery storage, these 
results show tha t the rates at w h i c h 
ut i l i t ies buy back excess power , set 
u n d e r the so-called P U R P A regula t ions , 
h o l d the key to a s t r o n g res ident ia l mar ­
ket. T h e M I T people also f o u n d t l i ; i i . 
w i t h m i n o r gli tches, the arrays a l l w o r k 
wel l , wh i l e the inver ters—those devices 
wh ich change the d.c. p r o d u c e d by the 
arrays i n t o the a.c. we use—either d i d n ' t 
w o r k , or p r o d u c e d p o w e r o f unaccepta­
ble qua l i ty f o r most u t i l i t ies . New 
inver t e r s are c o m i n g o n t o the marke t , 
b u t they r e m a i n the Achi l l es heel o f res­
iden t i a l systems. 

Sandia Labora tor ies chose pape r 
studies instead o f cons t ruc t ion as a 
cheaper way to l ea rn abou t a w i d e va r i ­
ety o f system a n d b u i l d i n g combina ­
t ions. W i t h the G E A d v a n c e d Energy 
P r o g r a m D e p a r t m e n t as a con t rac to r , 
assisted by Massdesign Arch i tec t s a n d 
Planners o f C a m b r i d g e , M a , six t echni ­
cal r epor t s o n res ident ia l designs are 
now available t h r o u g h the Na t i ona l 
T e c h n i c a l I n f o r m a t i o n Service (sum­
mar i zed i n r e p o r t S A N D 81-7182) . 
T o t a l E n v i r o n m e n t a l A c t i o n o f H a i ! is-
v i l l e , N H , has comple t ed a s tudy f o r 
Sandia o n the r e t r o f i t po ten t i a l f o r resi­
den t i a l P V , a n d finds i t t r u l y s tagger ing, 
w i t h over 20,000,000 1-4 f a m i l y 
dwel l ings " r e t r o f i t t a b l e " w i t h large ar­
rays. 

Sandia is now r u n n i n g b o t h the 
Nor theas t RES and its southwest coun­
t e rpa r t i n Las Cruces, N M , a l o n g w i t h 
the n i n e commerc i a l e x p e r i m e n t s resul t ­
i n g f r o m a D O E sol ic i ta t ion i n 1978. 
These projects are: W i l c o x H o s p i i a l . 
K a u a i , H i ; Phoenix A i r p o r t , A z ; B D M 
O f f i c e B u i l d i n g , A l b u q u e r q u e , N M ; 

^' Dallas-Fort W o r t h A i r p o r t , T x ; Lea 
^ C o u n t y Electr ic Coop , Lovin,<4ton, N M ; 
^ N e w m a n Power Stat ion, E l Paso Electr ic 
^ Co. , T x ; West Side C o m m u n i t y De-
:J ve lopmen t C o r p . , San B e r n a r d i n o , Ca; 
3 O k l a h o m a Ci ty Cente r A r t s a n d Science 
5^ B u i l d i n g , O k : and B c x c i K . .\la. H i g h 

^ School . T o t a l i n g over 700 k W o f peak 
^ capacity, all these systems shou ld be op-
5 e ra t iona l by June . O t h e r f ede ra lK 

f u n d e d projects , f r a n k l y labeled " p o r k -
ba r re l , " are managed by Oak Ridge 
N i i i ona l Labora to ry a n d inc lude the 
Mississippi C o u i u y C o m m u n i t y College 
p ro j ec t f e a t u i e d i n this issue; the new 
system at G e o r g e t o w n Unive r s i ty , f o i 
w h i c h solicitations are be ing evaluated; 
and a cen t ra l station power -gene ra t i ng 
sNsuni l o r the S M U D — t h e j o l l y ac­
r o n y m f o r the Sacramento (Ca) M u n i c i ­
pal U t i l i t y Dis t r ic t . 

Privately, the most visible nonres iden­
t ia l p ro jec t is the proposed a r ray f o r the 
C i t i c o r p b u i l d i n g i n M a n h a t t a n (P/A, 
Jan . 1982, p. 33). O r i g i n a l l y des igned by 
archi tect H u g h Stubbins 8c .Associates to 
receive a solar t h e r m a l arrav, w h i c h 
p r o v e d too costly, the b u i l d i n g w i l l now 
be used as a testbed f o r c o m p a r i n g d i ­
rect use, storage, a n d sell-back operat­
i n g modes. Most o f the exc i t i ng pr iva te 
sector ac t ion takes place b e h i n d security 
screens, as companies race to deve lop 
the new t h i n - f i l m technologies n o w wel l 
advanced i n Japan , a n d w h i c h show 
signs o f b e c o m i n g the new indus t ry 
s t anda rd to replace s i l icon wafe r s at 
great ly r educed costs. 

T h e residential sector 
T h e res ident ia l sector has u n t i l recent ly 
been d o m i n a t e d by projec ts f u n d e d d i ­
rect ly o r i nd i r ec t l y by the feds. Exam­
ples are the F lo r ida Power a n d L i g h t 
d e m o n s t r a t i o n house, a n d the first oc-
( i i p i e d PV house in the US, o n M o l o k a i , 
H i . T h e Carlisle house, wide ly p u b ­
l ic ized last year, f e a t u r e d a $100 ,000-
plus ar ray pa id f o r en t i r e ly by the g()\ -
e r n m e n t . T w o o ther recent projects by 
Solar Des ign Associates, by contrast , are 
pr iva te ly f u n d e d : a super insu la ted , 
ea r th -be rmed residence in M i l t o n , M a , 
and the E l d o r a d o Photovol ta ic House i n 
Santa Fe, bu i l t f o r sale at a r e p o r t e d 
pr ice o f $200 ,000 , i n c l u d i n g the a r ray , 
l)\ M a r k C o n k h n g o f Rat iona l A l t e r ­
natives, I nc . Georgia Power a n d L i ^ l i i 
has j u s t comple t ed a PV^ house f u n d e d 
en t i r e ly by the u t i l i t y , w h i c h , l ike the 
( i i i c o r p p ro jec t , uses West inghouse de­
sign expert ise. 

S h o u l d y o u p u t a PV array o n y o u r 
nex t design? F igu re a n inves tment today 
o f $15 to $20 per peak watt o u t p u t f o r 
a no-storage, g r id -connec ted system, 
w h i c h translates i n t o 1.5 k W h annua l ly 
in Bos ton , and about 2.2 k W h annua l ly 
i n the southwest. A t 1 0 ^ / k W h , you get a 
first-year r e t u r n , neg lec t ing tax credits 
and buy-back rat ios, o f about 1 percent . 
By 1986, that n u m b e r s h o u l d be m o i e 
l ike 8- 10 percent . I f you .settle f o r a l i t t le 
d.c. power a n d do it yourse l f , e x p l a i n e d 
Joe l Dav idson (Genera l De l ive ry , Petti-
grew, A r 72752) at a 1981 so la r ' confe r -
ence, pract ical ly anyone can have PV f o r 
a pr ice wel l w i t h i n reason. I f y o u l ive 
r emote f r o m power l ines, PV "stand­
alone" systems can be very at tract ive 
economical ly , since y o u save the h i g h 
cost o f r u n n i n g p o w e r lines to y o u r site. 

Companies such as Solarwest Electric 
Co. , i n Santa Barbara , Ca, are s p r i n g i n g 
up to serve the i) i i \ ate se( toi "s needs f o r 
r e m o t e site appl ica t ions . Remote site 
p io jec t s have l o n g been the bread and 
l )nt ter ol the indus t ry , as evidenced by 
the h u n d r e d s of vil lage p o w e r and w. i ier 
p u m p i n g systems bui l t u n d e r the Fc-d-
e ia l FPUP p r o g r a i n here i n the U.S., 
p r i m a r i l y at I n d i a n villages i n the 
.Southwest. Remote vil lage appl icat ions 
i n the T h i r d W o r l d p r o v i d e g o o d expe­
r ience f o r A m e r i c a n companies seeking 
to compete i n a w o r l d marke t . 

W h a t o f the near f u t u r e ? "Ear ly us­
ers" w i l l c o n t i n u e to pu t i n P V , w i t h the 
basic mai ki-i hviwj; f o r r emo te sites. As 
R ^ D drives costs d o w n , the race is o n , 
a m o n g c o m p e t i n g technologies a n d be­
tween the U.S. and the wel l -organized 
e f f o r t s o f Japan and E u r o p e . The 
na t ion m i g h t wel l encourage its b u i l d ­
ers, perhaps t h r o u g h subsidies, to salt 
away unshaded , sou th - fac ing roo f s f o r 
the r a p i d l y a p p r o a c h i n g day w h e n buy­
i n g a PV ar ray is as r o u t i n e as b u y i n g a 
car. [ G o r d o n T u l l y ] 

Gordon F. Tully is president and cofounder 
of Massdesign Architects and Planners, Inc., 
Cambridge, Ma. He has broad experience in 
architecture and in energy-conscious design., 
arid has been involved in PV design research 

far several years. 

International airport, Jeddah. 

Saudi Arabia airport 
demonstrates photovoltaics 
A n 88,000-sq-f t space f r a m e p a r k i n g 
s t ruc tu re f o r the K i n g A b d u l Az iz 
I n t e r n a t i o n a l .Ail por t i n Jeddah ( an col­
lect e n o u g h so la r -p roduced electr ici ty i n 
one day to l i g h t the en t i re p a r k i n g area 
f o r five n ights , acco rd ing to its designers 
RSA Archi tec ts o f C u l v e r C i i \ . Ca. 
[News report continued on page 72] 
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Double (or triple 
{^la/ing. 

Weatherstrippin^^. 

Weatherstrippinj 

Concealed hinge. 

Weatherstrippini 

are made of fine-grained 
Ponderosa pine. 

Each frame is carefully 
weatherstripped to minimize 
drafts. And many are double 
weatherstripped to 
virtually eliminate air 
infiltration. 

NOT JUST ONE LAYER 
OF GLASS, BUT TWO 
OR THREE. 

Marvin Windows are 
available with either 
double or triple glazing. 
In fact, Marvin may have 
invented triple glazing. If 
not, we were certainly the 
first window-makers to 
place much emphasis on it. 

We've been offering 
triple-glazed windows for 
over 20 years. 

Our combination 
of insulating glass and a 
removable storm panel pro­
vides two dead airspaces 
for greater comfort and 
significantly better protection 
against heat loss in the winter 
Or heat gain in the summer. 

MARVIN WINDOWS ARE 
MADE TO ORDER FOR ANY 
CLIMATE.  

Some of our windows have 
been used in housing for 
scientific research teams in 

Send tO: Marvin Windows 
Warroad, MN 56763 

the Antarctic. But their 
insulating properties are just 
as important in places like 
Phoenix, Arizona. 

In fact, no matter what 
kind of climate you live in, 

they can almost certainly 
pay for themselves by 
reducing your heating or 
air conditioning costs. 

Don't worry about 
our windows fitting your 
home. Marvin makes 
energy-efficient windows 
in 1,456 sizes and shapes. 
And, if you need a size or 
shape we don't already 
have, we'll make it 1,457. 

For more informa­
tion and a copy of our 
catalog, send us the 
coupon or call 1-800-
346-5128. In Minnesota, 
call 1-800-552-1167. 

Name. 

Company. 

Address__ 

City_ 

State- Zip- TO ORDER. 
Circle No. S75 on Reader Service Card 
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minicomputer system will control and 
manage all loads and optimize energy 
sax ings. 

Instrumentation will permit the 
mechanical and laboratory systems to 
become a part of the education pro­
gram, with students participating in the 
energy and storage analyses. 

Construction is expected to begin in 
the faU. [SD] 

Sun and clay 
i n Santa Fe 

The sunlight, climate, historic prece­
dent, and social attitudes in Santa Fe, 
N M , point to one logical solution: solar 
architecture. This natural match has 
helped define Santa Fe and nearby A l ­
buquerque as centers of solar design 
and research for the past decade. 

Not surprisingly, then, an inventive 
housing development has been born in 
Santa Fe. La Vereda, designed by Susan 
Nichols, is a collection of 19 single-
family houses built simultaneously, all 
using primarily passive solar heating 
(70-90 percent) and all built to comply 
with the traditional Santa Fe "Spanish 
Pueblo" style. 

La Vereda represents more than just 
19 families learning how to save fuel . 
The developer, Communico, Inc., has 
succeeded in capturing the interest and 
support o f the local util i ty. Public Serv­
ice Company of New Mexico, as well as 
Los Alamos Scientific Laboratory, the 
Electric Power Research Institute, and 
the Department of Energy. As a result, 
the houses were built with experimental 
output in mind, and the benefits are 
far-reaching. 

Although the initial financial de­
mands were formidable, the marketing 
o f solar houses within a large project 
was more effective than selling the same 
19 houses sprinkled throughout Santa 
Fe. The size of the venture, fu r ­
thermore, provided the opportunity to 
plan fo r sensible land use continuity 
through the explicit covenant each 
house owner must sign. The covenant 
preserves the natural landscape around 
the houses, the physical and aesthetic 
maintenance of the total housing envi­
ronment, and the solar access rights o f 
its members. 

Who forms the market for the homes? 
Communico responds: "Young profes­
sional people with two incomes and 
older people who are retired or ap­
proaching retirement." Some of the 
houses have been purchased as second 
homes. Those who bought before the 
project was complete were able to 
choose f r o m among four house models. 

Each house design had the same basic 
energy task: allow the sun to enter the 
space directly for daytime heat in cold 
weather, and use thermal mass to store 
the daily solar energy for use on winter 
nights. Each house has active solar water 
heating and a wood-burning fireplace. 

   
 

  
 

Backup heating is done by electric 
baseboard units. I n summer, direct sun 
is minimized in the interior spaces, and 
the thermal mass retards the warming 
of the houses until the evening. Al l 
houses are built at least three feet into 
the ground on all elevations but the 
south. Clerestory windows and skylights 
throw light into rooms with no direct 
sun. 

Two strategies besides direct gain are 
used to capture and delay heat use: the 
greenhouse and the stagnated Trombe 
wall. Two models employ greenhouses. 
I n one case, the small greenhouse heats 
up dur ing the day. Its mass walls pro­
jecting into the space radiate at night. 
The other model uses a larger 
greenhouse, ducting excess solar heat to 
a rock bed storage. 

Three of the models use stagnant 
Trombe walls, expressing the confidence 
the designers had in the principle. A 
trouble-free seasonal heater is created 
by providing triple glazing over a mas­
sive surface and not venting the air 

A house in La Vereda (top), an interior (left), 
a view of the development (middle above), 
and a diagr am of model 4. 

space thus formed. Besides using the 
traditional adobe for thermal mass, the 
developers also experimented with a 
water wall system consisting of rectangu­
lar metal tubes filled with water and 
covered with a highly efficient selective 
coating. Walls not used for storage 
employ heavily insulated 2" x 6" wood 
construction. Ceilings are equally well 
protected. 

One of the homes in the project has 
been equipped with an electric heating 
mat buried in the ground below a ma­
sonry floor. The elements are controlled 
by computer to optimize their coordina­
tion with solar supply. The goal is to 
discover the appropriate strategy for 
keeping the electrical usage in cheaper, 
off-peak hours. 

Another home is an experiment in 
water conservation. While all of the 
houses employ water-conserving fix­
tures and avoid lawn upkeep by using 
the natural landscape, this house collects 
and treats its gray-water for use in i r r i ­
gation. A cistern is also used to comple­
ment the gray-water supply. 

There is nothing timid about the 
project. The adobe and wood inside are 
as raw and gutsy as the site outside. It's 
in the air. I f you don't like the baked 
earth underfoot or the dust in your eye, 
you probably don't live in Santa Fe any­
way. [RR] 
{News report continued on page 81] 



News report continued f r o m page 76 

I n p r o g r e s s 

1 The Parkway, Brookline, Ma. Architect: 
Goody, Clancy ^ Associates, Boston. The 
former Free Hospital fo r Women designed 
in 1892 by Shaw &: Hunnewell, with land­
scape by Frederick Law Olmsted (who de­
signed the facing "Emerald Necklace" 
Parkway), wi l l be converted into luxury resi­
dences at a cost o f $11 mil l ion. The five exist­
ing buildings will be restored into 52 resi­
dences, while 34 new attached townhouses 
will be added with careful consideration of 
the steep, heavily wooded site and original 
Olmsted concept. Parking under the new 
units will divert t raf f ic away f r o m the resi­
dential quadrangle. The Women's Free 
Hospital is included in the National Register 
of Historic Places. 

2 Houston Design Center, Green way Plaza, 
Houston, T x . Architects: Cambridge Seven As­
sociates, Inc., Cambridge, Ma, and Lloyd Jones 
Brewer Associates, Houston. The 500,000-sq-ft 
Houston Design Center is a ten-story "de­
signer warehouse" facilitating the centrali­
zation o f the expanding interior design 
products and services market. A 30' x 30 ' 
structural bay and 13 ft-6 in . floor-to-floor 
height provide a flexible planning arrange­
ment, while a series of escalator-linked wells 
fo rm an offset diagonal "circulation can­
yon." This interior circulation cuts through 
the building's mass as a series of crystalline 
double-height windows contrasting with the 
exterior finish o f rough-hewn gray and 
highly polished blade granite. The $70 mil­
lion facility is the most recent expansion of 
Houston's mixed-use Greenway Plaza de­
velopment. [Peter C. Papademetriou] 

3 Ludwig Beck at Trump Tower, New York. 
Architects: Hans Hollein, Vienna, in association, 
with Swanke Hayden Connell Architects, New 
York. This German-owned shop selling ele­
gant accessories has hired Viennese architect 
Hans Hollein to design its 4500-sq-ft shop in 
the A t r i u m of T r u m p Tower, now under 
construction on Fi f th Avenue. A Bavarian 
theme is followed. The entrance door, actu­
ally flat, seems to curve as muntins dip in 
perspective. With in the doorway is a rotunda 
with a sky scene on the ceiling and a mult i­
colored marble Bavarian star set into the 
marble floor. The display areas fan out f r o m 
this point. A double row of columns will be 
finished in either polished bronze or 
marbleized metal. The storefront pulls back 
f r o m the base building's established line, but 

here Hollein's fantasy may be stymied: He 
wishes to "support" the usual cove with a real 
tree t runk, but T r u m p and Swanke Hayden 
Connell, unfortunately, object. [SD] 

4 Apartment building. New York. Architect: 
The Gruzen Partnership, New York. This iw i i i -
towered apartment house, originally in­
tended to be a single "as-of-right" lower, was 
redesigned to meet the new RIO inf i l l zoning 
regulations that cover Manhattan's Upper 
West Side. The 13-story base matches the 
height and cornice lines o f the neighboring 
buildings along Broadway, with the towers 
set back f r o m the street wall. The central 
court contains a landscaped garden. Each 
floor above base level holds five apartments, 
and four duplex penthouses cap the towers. 
Fagades o f warm gray masonry blend with 
other West Side landmarks (the Museum of 
Natural History, fo r example), and the twin 
towers recall older notable apartments in the 
area. [RJ] 
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Should an office treat its inhabitants alike? 

Imagine, instead, an office system that takes 
its cues from the differences between people. 
That is highly supportive to individual needs and 
personalities, infinitely adjustable, and responsive 
to changing work activities and communication 
patterns. 

Imagine, too, a manufacturer with an advanced 
systems knowledge base, developed over 
years of research and refined in experience. An 
organization that backs you in your facility design 
efforts - providing planning aids, software, and an 
attitude of smooth cooperation. 

When you specify the Action Office " system, 
you re also specifying Herman Miller. 

Send for our booklet, Your Partner In the 
Process. Herman Miller, Inc., Marketing 
Department, Iceland, Ml 49464. 

Circle No. S79 on Reader Service Card 



 

 
 

u herman miller 
Sales education facilities in Atlanta. Boston. Ctiicago. Dallas, Detroit, Houston 

Los Angeles, New York, San Francisco, Washington. D C , Amsterdam, Basel 
(Herman Miller AG), Brussels London, Pans. Toronto and other key cities internationally 



A BUILT-UP ROOF 
IS ONLY AS STRONG 
AS ITS SUPPORT. 
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When you build a GAF root you not only 
get o full line of quality products to work with, 
but o team of seasoned professionals, too. 

Our salesmen, for example, do a lot 
more than write orders. They know the 
roofing industry inside out. So they can 
help you meet your specifications, making 
sure you get the very best roof for the type of 
building,Tocation and use. 

And if you run into more sophisticated 
problems, like keeping up with ever-changing 
building codes, we hove technical service 
representatives located throughout the country 
to guide you through. 

THE GAF SUPER SYSTEM HAS 
EVERYTHING FROM 

FLASHINGS TO FASTENERS. 
when you specify the 

,Super System, you get a 
wideranae of roofing 
materials from one source 

Which is not only convenient. 
It's smart.. 

Because the Super System is made up of 
materials that our researchers have found 
work exceptionally well together, so you 
can be assured you're getting a tough, high 
performance roof. 

Super System products perform so well, 
in fact, they exceed ASTM standards. 

Take Gafglas® Ply 4 ply sheets, for an 
example 

Like all Gafglas products, they go through 
extensive laboratory testing. And continuous 
testing on roofs. Through all kinds of weather 
and severe climate changes. 

The result of such rigorous testing is a ply 
sheet that stands up to thermal shock and 

other harmful conditions 
that cause premature 

failures. 
With products this strong, 

it's easy to understand why 
Super System roofs are so 

reliable And why they can be 
backed by both the GAF Bond and the GAF 
Sentinel® Guarantee. 

GAF KEEPS ENERGY COSTS 
FROM GOING 

THROUGH THE ROOF. 
GAF has several types of roof insulation, 

including Gaftemp® Isotherm insulation. 
Nothing beats it for thermal efficiency 

In addition. Isotherm is fire resistant. And 
since it's lightweight. Isotherm is easy to install. 

If you're thinking of using Isotherm, or any 
other Gaftemp insulation on an old roof, we 
can make your decision a lot simpler Our E.S.E. 
(Energy Saving Estimate) computer service 
will compare existing insulation to proposed 
insulation and calculate the payback over a 
period of ten years. 

GAF CAN COVER 
ALL YOUR ROOFING NEEDS. 
We have everything you 

need To build residential roofs, 
too. Fiberglass and organic 
asphalt shingles in standards 
and in heavyweights 
likeTimberline® 

For more information 
write or call GAF Corp. Build­
ing Products Division, 140 West 51 st Street 
New York, New York 10020, (212) 621-5000. 
And get the kind of support no other roofing 
manufacturer can top. 

S SUPER SYSTEM 
PERFECTLY MATCHED BUILT-UP ROOFING AND INSULATION PRODUCTS. 

 

Circle No. 347 on Reader Serv ice Card 

85 



^ ^ ^ ^ . ^ ^ c m a l ,,,,e smallest commerciai 

building-rt pay , energy, f ^'^gg^iog / cooUng sŷ ^̂ '̂V^̂ ess demands 
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Steekraft distributors are 
T a l t i a b l e toî s for the architect. 
You're the architect. On your 
shoulders rests the responsi­
bility for the entire project. 
But when it comes to steel 
doors and frames, let your 
Steelcraft distributor lighten 
the load. He's an expert on 
steel doors. So use him like you 
would use any valuable tool. 
He knows the local fire and 
building codes as well as you. 

He has a total understanding 
of design, construction and 
installation requirements. 
And, perhaps most important­
ly, he's dedicated to making 
your job easier. 

Along with his expertise, 
your Steelcraft man can 
provide you with some of the 
most comprehensive printed 

materials available on 'virtually 
every aspect of steel door 
technology. From facts on fire 
doors, to color charts, to specific 
architectural design manuals, 
he has the information you need 
to get the job done. 

For the name of your 
nearest Steelcraft® distributor, 
write 9017 Blue Ash Road, 
Cincinnati, Ohio 45242. 

The 
Colorful 
Doors 

and 

technic 
^ J 

a n u a l 

by St€>etern11. 
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NÔ  1 OF A SERIES 

DuPMt 
T E F L O N 
soil & stain repelItT 
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Remember DesignTex. 

Design 
I D ^ l o g m l e x 
Desigrfta I 
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[The more you 
insulate, 
the more you need 
Andersen. 
Almost everyone agrees on how 
important insulation is to saving on 
heating costs. 

But what about quality windows? 
How important are they: 

Andersen® Perma-Shield® 
windows, for instance, can help 
insulate where heat loss might other­
wise be the greatest-in the window 
area itself. 

In a one-story house they may 
save nearly as much in heating cost 
as 6 inches of additional ceiling 
insulation* 

That's because of Andersen's low 
air infiltration. 

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

I f you also include Andersen's use 
of double-pane insulating glass in 
place of old-fashioned, single-pane 

glass the savings really jump. To more 
than the equivalent of 12 inches of 
additional ceiling insulation. 

Add triple glazing, and the savings 
pile up still higher 

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

All of which may allow you to bring 
more and larger windows into your 
design without increasing its heat­
ing cost. 

So specify as much insulation as 
you need, but insist on quality 
windows, too. Beautiful Andersen 
Perma-Shield windows with double-
pane insulating glass. Or with triple 
glazing wherever maximum energy 
efficiency is desired. 

See Sweet's file 8.16/An. Or ask 
your Andersen distributor to show you 
the many ways to insulate with a 
view. Andersen Corporation, Bayport, 
MN 55003. 

Compared to windows which just meet NWMA industry air-infiltration standard I.S.2-73 in a 1,400 sq. ft. one-story house in Denver. Colorado 
with 15% window-to-floor space ratio, 250 lineal ft. of crack and 6 inches of fiberglass ceiling insulation (R-19). 

The beautiful way to save fuel* 

j\nderseii\\^ndowalls 

79187 Copyrmin (p) A n i l « » n Corp Bayport. MN 1978 
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" T H E P E A K " H O N G K O N G 
U.I.A./H.K.I.A. Sponsored 

International Single Stage Architectural Competition 

The Directors of OLS Holdings Limited 
invite designs for the redevelopment of three 
adjacent sites on the Peak, City of Victoria, Hong 
Kong. 

Hong Kong is a vigorous commercial and 
financial centre, with a present population of six 
mil l ion. Its development has now embraced a 
stage where an increased awareness of quality in 
the environment is sought. The topography, 
landscapes and seascapes lend a drama and 
excitement to the city, complementary only to the 
vigour of the people. 

The competition brief envisages the creation 
of a development of considerable luxury which 
wi l l provide an outstanding example of 
architectural achievement. It will thus promote 
the idea of excellence in architecture and serve as 
a visible landmark. Although of relatively small 
volume (approximately 6,100 metres in gross floor 
area), the development is sited virtually on the 
skyline of the Peak and is visible from many parts 
of Hong Kong Island and Kowloon. 

The accommodation will have residential 
units directly linked to club facilities whose 
emphasis will be on the provision of premises for 
social functions. Somewhat limited health club 
and sporting facilities will enhance the 
recreational provision, but the majority of the 
accommodation will provide for the activities 

associated with a traditional businessman's club. 
Flexibility in design is essential. 

The Assessors for the competition wil l be 
Mr Richard Meier, Mr John Andrews and one 
other, together with the Hon. Michael Sandberg, 
Chairman of the Hongkong & Shanghai Banking 
Corporation, and Mrs Siu Hon Sum on behalf of 
the Promoters. 

The Promoters will pay premiums of 
US$100,000, US$60,000 and US$40,000 
respectively for the top three designs. A further 
US$100,000 will be allocated for special awards. 
I t is intended that the winning entrant be 
retained by the Promoters to carry out the 
proposed design, subject to any amendment 
required by the Building Authority of the Hong 
Kong Government Public Works Department. 

Full particulars of the competition will be 
deposited through U . I . A . with all affiliate and 
member institutes throughout the world. 

Application for competition conditions should 
be made to the office of the Professional Advisor: 

Mr Jon A. Prescott. 2-4 Sunning Road, 
5th Floor, Causeway Bay, Hong Kong. 

Registration will tentatively close on July I , 
1982. Assessment will be made during November 
1982 and the competition results announced in 
December 1982. 

a, 
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The World's Fairest. 
Copperweld HSS structural tubing exhibits its beauty in Knoxville. 

When you stand 266 feet tall, 
people are going to notice. 

So esthetics was an important 
consideration in choosing materials for 
Sunsphere, centerpiece of the 1982 
World's Fair at Knoxville. 

The natural choice: Copperweld 
HSS structural steel tubing. 

The Fair's theme is "Energy Turns 
The World;' and Copper\A/eld HSS 

fits right ia Ifs an efficient part of the 
Sunsphere's structural support system, 
providing strength with a minimum 
expenditure of weight and material. 

Its ready availability and ease of 
fabrication aided the fabricator in meet­
ing the construction schedule. 

Its beauty speaks for itself. 

Space frames, industrial buildings, 
bridges and towers are just some of the 
many applications which rely on the 
beauty and strength of Copperweld HSS. 

Copperweld HSS structural steel 
tubing comes in an impressive range 
of sizes, in round, square and rectang­
ular shapes. 

For the full story please send for 
HSS technical literature. 

    
    

    
    

   

, y-^ C»PPE?WELD 
^ ' \̂  TUBING G?OUP 

^ mm Twc) Robinson Plaza. Route 60. Box 60 
Pittsburgh. PA 15230 • 412/777-3070 
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With Buchtal, shape a neiu ujorld around you, 

The offices of Allen Mushinsky. PA. AIA. Bethesda. Maryland, floor installation using Rustic #972 Gold Antique. Designer: Allen H. Mushinsky 

Buchtal architectural ce­
ramics carry your message 
throughout any commer­
cial development you de­
sign. Write or call about the 
Keraion, Rustic, Unglazed 

and Monocolor lines for in­
terior and exterior spaces. 
Or look for us in Sweets', 
file 9d and call the Sweets' 
Buyline for the Buchtal 
distributor nearest you. 
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B U C H T A L 
Architectural Ceramics 
Shape a new world around you. 
Suite 450 
5780 Peachtree Dunwoody Road, N.E. 
Atlanta. Georgia 30342 
Telephone: (404)256-0999 
TWX: 810-751-8485 
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A C C E S S FLOOR TILE ^ 
WITH THE COLOR VARIABLE 

Now there's on access floor rile in o w ide ronge of colors ond 
potterns — 14 initiol choices in oil. Solid colors, obstrocts, morbles 
and stones. Plus over 70 odditionol color ond pottern options by 
special order. Permo-Kleen offers the lasting beauty, easy 
maintenance and durability of high pressure decorative laminate 
with the important fourth variable of COLOR. 

Specify Permo-Kleen for open plan offices, where color potterns 
adopt quickly and edisily to fast-changing work areas and traffic 
poths. For innovative design statements in data processing 
centers, electronic clean rooms, hospitals, laboratories, schools 
and broodcost studios. Wherever occess flooring is on advantage 
or o necessity. 

Permo-Kleen coordinates beoutifully with Wilsonort decorative 
laminates in standard vGrricol. horizontal ond post-forming grades. 

For more informorion confoct your Wilsonort represenrorive or wrire for o Permo-Kleen 
brochure: Rolph Wilson PlosAcs Co.. 6 0 0 General Druce Drive, Temple. Texos 76501 . 
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Copyright 1982 Rolph Wilson Plosncs Co.. 
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Introduction Part I 

with confidence 

For the fourth consecutive 
April , the issue theme is 
energy-conscious design. 
This dynamic and turbulent 
field has produced an 
equally volatile body of in­
formation, some of it un­
tested and expendable. At 
the foundations, however, 
designers make use of solid 
data with increasing 
confidence. 

Late one afternoon on the train f rom New 
York to Washington, DC, I was drowsily mull­
ing over some remarks to be presented later 
that evening at a panel discussion. I flagged 
the porter, requested, and soon received, a 
cup of coffee to help alert my senses. And it 
had that effect, even before I drank it. 

What was placed on my lowered seat tray 
was another plastic tray o f about the same 
dimensions with raised sides. In its center, on 
a pile of paper napkins, sat a brown plastic 
cup, filled to the brim with coffee. The insi.ini 
the tray was in place, the train attacked the 
cup, creating a miniature coffee surf. The 
area around it was ali\ c witli tie and suit spots 
looking for a home. I mentally r i f led my ar­
senal of defensive options while the jostling 
train and sloshing coffee held me a frozen 
prisoner. 

T o my amazement, the foray was settled 
quite neatly in the tray before me, without inv 
help. The pile of napkins beneath the cup 
had caught every f fying drop of coffee and 
the cup was peacefully rocking the remaining 
liquid. 

As the sounds and sight of the surrounding 
train and other pas.sengcrs regained my at­
tention, my thoughts naturally turned to the 
cosmic significance of my narrow escape. 
The train and cup had cast aside the top inch 
or so of coffee and helped me to select that 
which I could safely and certainly use. 

The field of energy information is wit­
nessing a similar transformation. Out of the 
unparalleled storm of energy research, inno­
vation, and design that has taken place in the 
past decade, an information and methodol­
ogy base has resulted that designers and prac­

titioners can use with confidence. Those who 
have not yet partaken o f it may now do so 
wilhont undue apprehension. 

No single article or magazine—or book, for 
that matter—could ever succeed in present­
ing in one place such a vast body of knowl-
c-dge. W I K U \ V C h.i\c alleni|)te(l to do in the 
first part o f this issue is select a team o f au­
thors who could encapsulate it, frankly hop­
ing to stimulate fur ther exploration b\ our 
readers. 

There are four articles. I n the first, while 
contemplating the origins (and destiny) of 

I government sponsorship of energy research, 
-5 legislation, and regulation, T o m Vonier takes 
I on the current philosophical stance in Wash-
1 ingion. The Department o f Energy has 
2 dominated the creation o f many of the design 

tools and much of the energy informal ion 
base. While the government's participation 
has been far f rom perfect, anyone ful ly cog-
ui/aiu of the scale of the problem to be 
solved—and the magnitude of the vacuum 
left by DOE—cannot but gasp at the task now 
left to a disorganized private sector. 

The second article is the introduction to a 
new series, which will be published in Progres­
sive Architecture in the next year, in an attempt 
to bring a vast body of DOE-sponsored re­
search to the architectural community. The 
role that energy-conscious design can plav in 
the total spectrum o f building is analyzed 
with the emphasis on applying the appropri­
ate strategy to each generic building type. 

The th i rd feature, by members of the 
Princeton Energy Group, displays for the first 
time in the architectural press a fu l l array of 
energy aids. These are nuts-and-bolts tools in 
use today for solving the specific energv prob­
lems confronted in each building. 

In the four th article, Vladimir Bazjanac 
completes the setting with an explanation o f 
the role of energy analysis in the design proc­
ess. Special emphasis is given to a specific tool, 
DOE-2, the main-frame computer program, 
which has been the base of the P/A Energy 
Analysis series for the last two years. 

The emphasis in these articles is on the task 
of designing. The bulk of this information, 
however, is related to the analytical aspects of 
the task. The emphasis on the synthesis 
comes later. [Richard Rush] 
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Energy and government policy Zero? 

Thomas Vonier 

Nearly a decade has passed since the 
Mideast oil embargo and the onset of 
massive federal energy efforts. This 
year will witness the full force of the 
dismantling of the federal conserva­
tion and solar energy apparatus. 
What are some of the possible ef­
fects? Where will the voices be 
heard—^and there are many—of 
those who urge a continued com­
mitment? Here is a look at the past 
several years and a view of the 
changed outlook. 

Thomas Vonier is an architect, presi­
dent of Thomas Vonier Associates, 
Washington, DC. He is a member o f 
the A I A Energy Committee and a P/A 
Washington correspondent on gov­
ernment activities. 

Last year at this time, just a few mom lis 
after the presidential inauguration. P/A 
forecast the demise of federal energy 
conservation and renewable energy 
programs (Apr i l 1981, p. 31). The iner-
11,1 of the federal system and a Congress 
willing last year to restore some of what 
had been excised f r o m the president's 
first budget have left essentially un­
tested the Reaganomics approach to sav­
ing energy in the built environment. It 
appears now that fiscal year 1983, which 
begins on October 1, 1982, will provide 
the first genuine test o f the new ap­
proach. For 1983, the White House has 
proposed near-total federal withdrawal 
f rom this arena, and there is little con­
vincing evidence that conservation and 
solar advocates will enjoy even a modest 
measure of last year's budgetary success. 
What little bureaucratic inertia now 
remains—in the fo rm of money still 
available for spending and a hard core 
of stubborn employees—will by then 
have been thoroughly dissipated, too, 
leaving us with circumstances changed 
very much indeed. 

Many tentacles 
O f course it depends on precisely whosi 
figures are used and which programs 
are included, but no matter how it's 
charted there is no arguing that the fed­
eral government has spent millions a 
year for several years on areas somehow 
related to encouraging energy conserva­
tion and solar energy in buildings. I n 
energy, the federal government has 
made its presence known to nearly all 
elements of the building community at 
virtually all levels. Through joint f und­
ing and transfers o f appropriated 
monies to other agencies, DOE's 
influence has been pervasive in ways 
that often escape attention—even the 
National Endowment for the Arts, itself 
facing a much-dismantled future , has an 
element of its design arts program 
funded by this giant creature of the Car­
ter cabinet. So, as the department and 
its familiar acronym head for Washing­
ton's growing program graveyard and 
its funds go to other areas, it seems safe 
to think we'll notice. 

ANP FOR THE THAT WE'VE KFPt 
WE W T HEEP A BASKET^* 
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Although DOE was well known, it was 
not necessarily well liked. Nonetheless, 
one has a growing sense that we will 
learn to miss it, mainly for what its 
demise—and the demise of certain of its 
programs—signals in the way of dra­
matic reversal of the federal posture on 
yet another f ront . 

I think it's still breathing 
O f course this is not all being taken sit­
t ing down. Skil lful and broadly based 
lobby groups have manned the battle 
stations on Capitol H i l l , along with a 
host of narrower environmental and re­
newable energy industry groups. The 
.\lliance to Save Energy, perhaps one of 
the most influential energy action 
groups, has mounted a very compelling 
campaign, armed with an array of con­
vincing statistics on the benefits of 
spending tax dollars for conservation 
and renewable energy resources. 

Other influential groups, not aligned 
with business interests or political 
causes, have also issued recommen­
dations that are at odds with the admin­
istration's avowed course. Even the 
DOE's own Energy Research AdxisoiA 
Board, a respected independent body 
whose advice is generally reflected in 



Reagan's 1983 budget for energy, was 
shot down on conservation and solar 
energy for buildings: "The administra­
tion was acting on other informat ion," 
said a DOE official who acknowledged 
that the board had strongly urged dra­
matic increases for funding in these 
areas. 

There is general agreement among 
those who should know that modest 
gains—that is, something more than 
zero—might be forthcoming f rom the 
budgeting process. But the prognosis is 
generally gr im, and perhaps most tell­
ing of all, the massive firings, demo­
tions, and general demoralization at 
DOE have led to exodus by many ol its 
most capable agents on the hill—its key 
conservation and solar employees. 

Some effects 
Whether by ski l l ful management, coin­
cidence, or uncanny prescience within 
DOE's innermost reaches, it turns out 
that some of what will surely be elimi­
nated was already set for phasing out. 
As i f to defy commonly held beliefs 
about federal programs, some efforts 
were not intended to go on indefinitely. 
They were designed to accomplish ob­
jectives and then dissolve. Many were 
not very expensive, either, at least by 
federal budget standards: 
Education. Working with schools o f ar­
chitecture and engineering, DOE had 
devised a set of student internship op­
portunities, design competitions, train­
ing institutes for faculty members, and 
curriculum resource development ef­
forts. Most o f these have reached f r u i ­
tion with generally excellent results and 
were slated for greatly diminished f und­
ing anyway. 
Standards. The incoming administra­
tion and widespread industry dissatis­
faction had already caused DOE to redi­
rect its Building Energy Performance 
Standards e f fo r t toward a "voluntary 
information-based" program. DOE now 
expects that 1982 funds will permit is­
suance o f a set of "guidelines" that will 
link the energy budgets with an up­
graded version o f ASHRAE's Standard 
90. The BEPS program has cost millions 
and has disappointed many, but it has 
stirred the building community into un­
precedented action and has helped to 
create a sound technical vocabulary for 
working with energy performance. 
Demonstrations. In both solar and con­
servation areas, these efforts will not 
f u l f i l l their original promise in many 
ways; key data f r o m monitoring pro­
grams, intended for use in development 
of performance-estimating and analysis 
models, are not likely to be forthcoming. 

DOE'S BUILDINGS-RELATED RESEARCH AND DEVELOPMENT BUDGETS (Millions of Dollars) 

Conservation FY79 FY80 FY81 FY82 FY83 

Building Systems 18.500 18,100 20.065 27.067 
— 11,120 17.900 0 

Building Equipment 20 350 29.600 22.240 23.275 — 

— — 12.670 0 0 
Community Systems 19.400 16.550 15.800 10 425 '•^^ 

- 8.608 0 0 

Subtotals, Conservation 58.250 64.250 58.105 60.767 
— --- 32.398 17.900 0 

Solar Energy 
Active Heating and Cooling 33.700 56,900 43.700 32.500 

— — 38.400 11.500 0 
Passive anc Hybrid 3.900 27.950 33.400 31.950 — 

— 30.200 10.300 0 

Subtotals, Solar Energy 37.600 84,850 77.100 64.450 
— — 68.600 21.800 0 

Top Figures- Carter Administration Budgets 
Bottom Figures: Reagan Administration Budgets 
—: Not Applicable in Fiscal Year 
Source: U.S. Department of Energy 

FATE OF THE ENERGY PROGRAMS UNDER REAGAN FY1983 BUDGET PROPOSALS 

Low-income weatlierization assistance grants 
Energy audits and tecfinical assistance for schools, hospitals and public buildings 
State energy conservation planning grants 
Industrial energy conservation research 
Active and passive solar for buildings 
Energy conservation for buildings 
Regional solar energy centers (RSECs) 
Alcohol fuels development 
Small scale hydroelectric power development 
Federal energy management program 
Energy audits for small scale manufacturers 
Energy extension service 
Energy inventions program 
Urban waste programs 
District sleam applications development 
Appliance energy efficiency standards 
Residential energy conservation service (RCS) 
Energy storage systems 
Building energy performance standards 
Solar bank 
Solar Energy Research Institute (SERI) 
Residential tax credits for conservation and solar 
Business tax credits for conservation and solar 
Solar energy information programs (toll-free number, literature, etc.) 

Eliminated 
•Close-out" funding FY83 

Eliminated 
Eliminated 

Transferred and reduced* 
Transferred and reduced* 

Eliminated 
Eliminated 
Eliminated 
Eliminated 
Eliminated 
Eliminated 
Eliminated 
Eliminated 
Eliminated 
Eliminated 
Biminated 
Eliminated 
Eliminated 

Funds rescinded 
Reduced* 
Retained 

Eliminated 
Eliminated 

These (unctions would be transferred to an independent "Energy Research and Technology Administration" within the Department of 
Commerce, m an "Energy Division" along with nuclear fusion and industrial and utility programs 
SERI would receive no funds for a new building and would have no information or commercialization efforts. 

Developed in cooperation with the AIA Government Affairs department, as of Feb. 23,1982 

But valuable experience and even 
knowledge—at least of what not to do 
again—have been produced. Many ar­
chitects who have been involved in these 
programs say the demonstrations were 
expensive and had produced as much as 
could be expected of them. 

I n these limited areas, one can almost 
agree that the time had come for a 
change and we are well advised to move 
on to other things. The problem is in 
part that we are not moving on to other 
things. What's more, many efforts o f 
on-going usefulness will be left by the 
wayside: 
Research and development. In this area 
of d i f f icul t debate between private in­
dustry and federal government, much 
that was started by DOE will not be 
finished. O f greatest concern to archi­
tects is work on design methods for day-
lighting, passive solar energy, and 
natural ventilation. Whole sections of 

The president's budget and management plan 
envision dismantling the Department of 
Energy and sacking its major conservation 
and solar energy programs. The Jew remain­
ing long-term, high-technology efforts would 
be transferred to an independent subcabinet 
agency. Many DOE program officials report 
that the administration s aims, although not 
yet approved by Congress, are being im­
plemented through delays in authorized FY82 
funding disbursements and forced exodus of 
key technical employees. 
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Energy and government policy 

i i i i i \ (M siiii s and national laboratories 
that hav e been built up around these en­
terprises face relativcK quick elimina­
tion as funds are depleted before the 
work is (oinjj lele. 
Information. As confusing and jumbled 
as it could often be, DOE was a fount of 
useful material on emerging energy 
technologies and design information. 
The constraints placed on print ing and 
dist i ibi i i ion of public-domain reports 
has .ilrcads stemmed the flow, leaving 
hundreds of reports shelved and vir tu­
ally assured of staying there. 

A d d to these and other discouraging 
effects the loss of income lo archi­
tectural firms and schools f rom DOK 
grants and contracts—a figure that has 
been in the millions annually for several 
years—and one has a sense that, in the 
relatively short le i in , ihe effects will \)v 
fel l . But these are not the implications 
iliai matter, really. There is something 
more fundamental at stake. 

Energy and national purpose 
\ \ \\ in I he building industry would deny 
that c-nc'igv ronstrx ation and solar 
energy are a part of an inevitable course 
for the U.S., at least, and perhaps the 
world. A veritable industry has grown 
up around this premise and surely not 
all of ii lias been propped up by federal 
spending. Some, even those in the build­
ings and energy research community, 
believe that such endeavors will prosper 
witiiout competition for federal funds 
Irom the expensive. cMciisive "shadow 
ioureaucrac v" ol pr i \ ale consulting firms 
that exists around Washington's pe­
riphery and beyond. They believe 
ilial i)ri\ale inciusir\ and state and local 
governments will press on, driven by the 
(li( tales of pocketbook and consc ienc e. 

B U I one wonders: Will this really be 
possible, given the large advantages now 
clearly being extended to nuclear 
energ) and fossil fuel development? 
Who in the alteniaie e nergy camp, after 
all, has the technical, political, and 
financial resources to compete on these 
terms without federal support? Even 
with all of the progress made and the 
continuing commitments on many pri ­
vate sector fronts, one can envision the 
country blithely headed on a course to­
ward genuine energy disaster. Both in­
dustry and government will express 
confidence that the energy challenges of 
the late 20th Century are well met, while 
a ti usting and sometimes gullible public 
marches steadily along . . . until the next 
real energy pinch, when the potential 
for national and international disrup­
tion and strife might well surpass any­
thing we've yet seen or imagined. 

OIL COMPANIES 

E L E C T R I C INDUSTRY 

AL AMORYLOVINS 
DOE U S DEPARTMENT OF ENERGY 
DOI: U.S. DEPARTMENT OF THE INTERIOR 
EEI EDISON E L E C T R I C INSTITUTE 
giA ENERGY INFORMATION ADMINISTRATION 
EPRI: E L E C T R I C POWER R E S E A R C H INSTITUTE 

lEA INTERNATIONAL ENERGY AGENCY 
Ml MELLON INSTITUTE 
NSF NATIONAL S C I E N C E FOUNDATION 
RFF R E S O U R C E S FOB THE FUTURE 
S C SIERRA C L U B 

Source U S Dep) ol Energy. Research and Developmenl Panel, Energy Research Advisory Board 

TRENDS IN U.S. ENERGY DEMAND PROJECTIONS FOR THE YEAR 2000 

The most ardent and convincing 
proponents o f a renewable energy f u ­
ture, not all of whom are confined to the 
ranks of the "soft technologists," have 
never argued that nonrenewable energy 
should be conserved for its own sake. 
They have tended to go well beyond this 
assertion to address employment, na­
tional development economics, en­
vironmental quality, public health and, 
yes, even national security. T o them and 
to a substantial immber of us, the 
energy situation in this country has 
callecl for a fundamental rethinking of 
national and personal habits and aims. 
Now, with deft and very one-sided 
sttokes of the budgetary axe, amidst 
mouthfuls of private enterprise boos-
terism, all this seems to have been cast 
aside. 

This is the aspect of the "new policy" 
that is most disturbing. Imperfect as 
they have been, at least the initiatives of 
the other post-embargo administra­
tions—from "project independence ' to 
the "moral equivaleiu of war"— 
conveyed some sense that we, as a nation 
capable of being led, were committed to 
making a fundamental change in our 
misguided uses of energy. The sense 
was that much good would come of that 
on more than energy terms. 

Now, i f any sense at all is to be 
gleaned f rom the course o f public 
energy policy events, it is that no "new" 

vision or course is needed; the mar­
ketplace and good old commonsense 
business will take care of this problem, i f 
left unfettered by federal regulations 
and the burdens of "unnecessary" 
spending. I t seems not to matter that 
military spending, conceivably the single 
least productive of all possible spending 
programs, is suddenly elevated to the 
status of utmost need and is redefined as 
a legitimate approach toward assuring a 
stable energy future , at least for the U.S. 

The call for a better energy future 
through conservation and solar energy 
has been misconstrued, underestimated, 
and cheapened. The federal posture 
now seems to suggest that public mo­
tives are base, centering around con­
cerns for enough gas at the pumps and 
cheap enough energy to be able to enjoy 
the benefits of modern life. 

There is a nobler view. It suggests that 
Americans are also—even primarily— 
concerned with energy because of all it 
connotes about our attitudes toward life 
and the rest o f the wor ld . From this view 
we look to the federal government fo r 
leadership in helping—and, when nec­
essary, financing or requiring—us to do 
a better job . This nobler view does not 
prevail in Washington today. 

What about the architects? 
A n d what of the architectural commu­
nity in all of this? I t has been the center 
of much influence in the direction o f na-
donal energy efforts over the past eight 
or nine years. Energy, for the second 
year in a row, holds its place as "number 
one on the agenda" of the American I n ­
stitute of Architects, yet the A I A has 
had diff icul ty attracting major numbers 
to its well-designed, low-cost two-day 
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KEY 

• DOE-SUPPORTED NON-RESIDENTIAL SOLAR PROJECTS, 

© METROPOLITAN AREAS WHERE BEPS R E S E A R C H P R O J E C T S 
ARE LOCATED 

_ l i NUMBERS INDICATE SOLAR RESIDENTIAL PROGRAM P R O J E C T S 
PER STATE 

o 

o 

DOE-SPONSORED SOLAR R E S E A R C H PROJECTS 

Facing page: Major institutions in our soci­
ety now seem to share a conception of the 
energy future based on similar views of the 
potential for conservation and solar energy. 
The distances between various estimates have 
narrowed substantially over the past nine 
years. (Oil companies did not publish long-
range projections in the earlier years.) The 
reduced projections for the year 2000 are all 
predicated on strong public and private ef­
forts, however: it is not clear how the "new 
energy policy" might change the picture. 

Above: The federal energy presence has been 
pervasive. Shown on this map are locations 
of: the 23 commercial buildings involved in 
the passive solar demonstration program.: 
metropolitan areas containing the 168 build­
ings redesigned in phase two of the Building 
Energy Pejformance Standards research; 
and states where the 162 houses involved in 
the first round of the HUD/DOE passive 
solar residential program, are situated. 
Thousands of architects and engineers were 
involved in these projects. 

continuing education seminars on 
energy. O f course the overabundance ol 
energy conferences and the present 
economic downturn are partly to blame, 
but one senses that the real explanation 
may be that there still just aren't that 
many architects who are interested in 
energy. The publication of reviews 
about T o m Wolfe's latest clever 
book—which says nothing about energy 
concerns—has apparently stirred the 
ranks more than the total withdrawal of 
our government f r o m an aiea that our 
most respected leaders tell us deserves 
our utmost concern. 

The common post-mortem sigh 
among architects who have worked 
closely with Washington's programs is, 
"Well , we learned a lot and we'll cer­
tainly never design again like we once 
d id ." There is a significant number who 
can say this, and their influence will con­
tinue to be felt even after the federal 
energy gravy train has been derailed. 
But that's not really the point. A glance 
at the advertising in any architectural 
periodical reveals that the energy issue 
is not likely to recede among product 
manufacturers. Few architecture firms 
are likely now to omit at least some men­
tion of energy in a client presentation. 

The real question is leadership and 
where we will find the voice to say what 
is inarguably the case: that we are not 
finished, that the problem is not as sim­
ple as mastering the Trombe wall or get­
ting a building to "beat" the number of 
Btu suggested by the ill-fated BEPS 
program. Al l of this seems really only a 
start, a first few and often crude steps on 

the way to what is increasingly descril^ed 
as the sustainable energv future . 

I n this current climate one looks for 
but does not see the leadership that 
began to emerge f rom the architectmal 
community in 1973. The AIA's influen­
tial energy policy statements and 
studies, as well as efloris b\ (ountless 
individuals, helped to shape an aggres­
sive ( if sometimes unwieldy) federal 
conservation and solar e f for t . The gains 
were frequently inodest (one DOE em-
l)io\ee was fond ol pointing out tiiat de­
fense spending for military bands and 
parade units surpa.ssed total spending 
for conservation, even under "liberal" 
administrations), but they made a dif­
ference. Where is the outcry as these 
hard-won initiatives are swept away? 

Perhaps the revised outlook has not 
yet registered. More likely, other con­
cerns take precedence, and a teinporary 
oil glut gives rea.ssurance. I n any case, it 
is hard to believe that the architectural 
community, despite its clear position in 
the private .sector of the economy, goes 
along with the notion that the persistent 
energy challenge can be met withoiu 
strong federal support and leadership. 
I n an unanticipated way, the Reagan 
administration has i.ssued a genuine call 
lo ai ms, as yet onlv weaklv heeded. • 
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Introduction: 
Energy-conscious design series 

This article serves as an introduc­
tion to a series of articles reporting 
the findings of the largest research 
effort ever undertaken on building 
design. A key element of the study 
was the energy-conscious redesign 
of 168 commercial and multifamily 
residential new buildings. The re­
search described in this series has 
been followed by related studies, 
currently underway, that are in­
tended to answer additional ques­
tions about the energy behavior of 
such buildings. This effort has been 
funded by Battelle Pacific Northwest 
Laboratory under a program spon­
sored by the Buildings Division of 
the U.S. Department of Energy. 

Contributors: A number of individuals 
and organizations have contributed to the 
development of this article. Principal re­
searchers: Joseph J. Deringer, AIA, Presi­
dent, Gilford, Deringer and Company; 
Harry Misuriello, Principal, W.S. Flem­
ing Associates. 

Researchers: John Cable, AIA, Director, 
Buildings Division, DOE; Richard 
Menge, RA, Branch Chief, Buildings Di­
vision, DOE; James Binkley, AIA, Pro­
gram Manager, Buildings Division, 
DOE; John Stoops, Project Manager, and 
Ray Reiley, Program Manager, Battelle 
Pacific Northwest Laboratories; Roger 
Easley, Consultant to Battelle; Santiago 
Morino, Mike Gilford, PE, and Richard 
Meilan, PE, with Gilford, Deringer and 
Company. 

A baseline for 
energy design 

Over the past five years, over $30 mil­
lion has been spent on research initiated 
to produce "baseline" data on the 
energy performance of new buildings 
and to determine maximum practical 
levels of potential annual energy con­
servation for the designs of new build­
ings. The effor t was primarily to de­
velop a data base that did not exist at the 
time to support the proposed Building 
Energy Performance Standards (BEPS). 
Numerous organizations, building de­
signers, and energy experts participated 
in the research part of the ef for t . At one 
point, over 700 persons and more than 
350 organizations were actively in­
volved. Literally hundreds of reports 
have been produced. The computer 
printouts alone for just the research on 
the redesign of 168 commercial and 
multifamily buildings discussed in this 
series are well over 100,000 pages. 

Very little of this enormous research 
ef for t has been published in a format 
useful to the building community. I n 
these articles, an extensive ef for t is 
being made to present in a useful for­
mat key results f r o m the research. The 
series of articles will also try to explain 
what was not learned and will address 
many unanswered questions. 

This particular article provides an in­
troduction to the series, briefly describes 
principal individual elements of the re­
search, and presents overall results and 
observations. Future articles in the 
series will examine design strategies and 
energy results in more detail for 
selected building types. 

Research e f for t 
The original e f for t was divided into two 
main phases (plus follow-on research). 
The objective of the first phase was to 
develop "baseline" data about the 
energy performance of new buildings. 
The purpose of the second phase was to 
determine potential levels of energy re­
ductions that could be achieved f r o m 
this baseline. 

In both phases, estimates of annual 
"design energy performance" were 
made by calculating the amount of 
energy a building might use over a 
year's time. The estimates were of "po­
tential" energy use once a building 
would be constructed, but using data 
available dur ing the design stages. The 
energy analysis included only new build­
ing designs, not existing buildings. 
Separate estimates were made for 16 
different major building types, recog­
nizing the strong impacts on energy re­
quirements caused by a building's func­
tion and the diversity of such functions 
in commercial buildings. Designs were 
selected f r o m 37 cities to examine a 
range of climatic impacts. Factors that 
could significantly affect the energy use 
of a building, but which are not under 
the control of the building designer, 
were either normalized (e.g., hours of 
operation) or eliminated f r o m consider­
ation (e.g., "process" energy to perform 
a service or conduct a business or off-
site electric energy conversion losses). 

Under the management of The A I A 
Research Corporation, the first phase of 
this research in 1977 included the statis­
tical selection and development of an 
annual energy performance "baseline" 
fo r over 1600 buildings designed and 
built in the mid-1970s. The energy es-
umates were made f rom summary 
building design information supplied 
voluntarily by architects and engineers. 

I n the second phase of the research, 
dur ing 1978, a subset of 168 buildings 
was statistically selected f r o m the first-
phase sample. Annual energy estimates 
were made for these "original" 168 
buildings, this time in great detail. Also, 
an important experiment was con­
ducted: T o determine the possible levels 
of energy efficiency that could be 
achieved, these 168 buildings were "re­
designed" by their original architect and 
engineer design teams, who were placed 
under contract to do the redesigns. T o 
launch the redesign experiment, the de­
sign teams participated in a three-day 
workshop in energy-conscious design 
concepts and strategies, and received an 
energy informadon workbook. At two 
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subsequent points over a period of 
months, they presented their work and 
received a detailed peer review and 
feedback f rom energy consultants. 

Although the design teams had few 
constraints on their redesign efforts, 
they were required to adhere to the 
building owner's original program re­
quirements, the site, and the general 
range of the construction budget. They 
were encouraged to use "passive" tech­
niques, including natural ventilation 
and daylighting. .\ctive solar systems 
were not permitted unless included in 
the original designs (there were four ) . 

The designers completed computer 
input forms for both the original build­
ings and the energy-conscious rede­
signs. This information was analyzed by 
the research team using a sophisticated 
energy analysis computer program (a 
method similar to that used in the recent 
P/A "Energy Analysis" series) so that the 
various design energy performances 
could be compared in a controlled and 
consistent manner. The comparison fo­
cused on the physical characteristics and 
design strategies of the buildings (rather 
than on variations in hours of opera­
tions, which can radically impact energy 
performance). Standard operating con­
ditions were developed for each space 
function (e.g., cla.ssroom, gym, cafe­
teria) within a building type by averag­
ing the estimated hours of operation 
supplied by the design teams. 

The redesigns were designs com­
pleted essentially only through the 
schematic phase, but with sufficient ad­
ditional data to conduct a detailed 
energy analysis. The redesign exercise 
was therefore a large experiment. One 
could speculate that significant energy 
reductions were possible through the 
redesign, but it was not known at the 
outset whether the efforts would result 
in a 5 p)ercent or a 50 f)ercent energy 
reduction. Also, it was not known i f such 
a large number of designers, many of 
whom were unfamiliar with computer 
energy analysis, could prepare mean­
ing fu l data processing input. 

Summary estimates of first-cost dif­
ferences between original and redesign 
were submitted by the designers as part 
of the exercise. At the end of this phase, 
on the average, the redesigners reduced 
energy use by 38 percent and increased 
first cost by less than 5 percent f rom the 

Figure 1 Bar sections indicate original and 
redesign energy and use percentages for each 
building type. Figure 2: Bars show original 
and redesigned building energy performance 
ranges for Kansas City, to represent an aver­
age or national climate condition. The center 
line in each bar indicates the average (actu­
ally the 50th percentile) for each range. The 
ranges shown exclude the extreme 20 percent 
at each end. 
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Energy-conscious design series 

original buildings. Figure 2 indicates 
example ranges o f annual energy per­
formance by building type for Kansas 
City. The cost effectiveness of the rede­
signs could not be adequately assessed 
f r o m the redesign data, and a follow-up 
initial life-cycle cost analysis was con­
ducted in 1979-1980 for three typical 
office buildings f rom the sample. Simi­
lar research is now under development 
for other commercial building types. 

Targets of opportunity 
A key factor in energy-conserving de­
sign is an understanding of how energy 
flows in buildings. One aid in identi t \-
ing broad targets of opportunity fo r 
energy conservation is to examine the 
amount of energy used fo r building 
energ>' functions or "end uses." A famil­
iarity with energy end uses and their re­
lationships within a building type can 
provide useful guidelines for focusing 
the design e f for t where it might have 
most significant impact. 

Energy "end uses" refers to those 
major building functions or services for 
which energy may be used. Typical 
major energy end uses in commercial 
buildings as presented here are: space 
heating and cooling; H V A C fans and 
pumps; lighting; service water heating; 
vertical transportation; and exhaust 
fans. Energy is also used for building 
"processes" to produce a product or 
provide a specialized service: e.g., com­
puters; laboratory equipment; or laun­
dries. While data were collected on 
process energy , they were not included 
in the energy analyses and will not be 
addressed here. 

Figure 1 shows the overall average for 
peixent of annual energy used for five 
major end uses in the original buildings 

and in the redesigns. As indicated, the 
percent o f total energy use varies con­
siderably by building type. For example, 
energy for space heating accounts for 
over 75 percent of the total for the orig­
inal warehouses studied, but less than 30 
percent for original large or small of-
lices. Likewise, energy for lighting ac­
counted fo r less than 15 percent of the 
total energy fo r hospitals, but close to 35 
percent of the total energy fo r stores 
and shopping centers. 

In the redesigns, major reductions in 
l ighting levels occurred. Yet i n the rede­
signs of virtually every building type, 
lighting increased as a percent of total 
energy use. This suggests that lighting 
tends to become a more important 
energy consideration as commercial 
buildings become more energy efficient. 

The percentages in Figure 1 indicate 
the national averages fo r energy use in 
the buildings of each type. These sum­
mary charts indicate general patterns by 
building type, but do not necessarily 
show variations that can occur within a 
l)uilciing type depending on regional 
influences such as climate, local con­
struction techniques, material usage, de­
sign practices, and fuel availability and 
cost. Such factors define important con­
straints under which designers operate. 

Within a given building type, the heat­
ing and cooling energy end uses were 
found to be particularly sensitive to re­
gional variations, whereas other end 
uses such as service water heating and 
lighting are much more sensitive to pat­
terns of building occupancy, functions, 
and mix o f building functions and are 
influenced very little by climate factors. 

Service water heating is a major com­
ponent of the "other" end use shown in 
Figures 1, 2, and 3. The "other" cate­
gory also includes vertical transporta­
tion and exhaust fans. The reader is 
cautioned that these data underestimate 

the extent of the often substantial 
energy u.sed for heating service water in 
hotels, motels, and hospitals fo r such 
uses as laundry and food storage and 
preparation, because of the decision to 
exclude such "process" loads f r o m the 
research analysis. 

Results of the redesign process 
The redesign experiment produced 
significant reductions in projected 
energy use. The average unweighted 
reduction for all redesigned buildings 
was 38 percent. Figure 3 shows the av­
erage results of the redesign process fo r 
the sample buildings in each building 
type. 

One important factor was the amount 
o f variation in the results. The average 
decrease varied considerably by build­
ing type. I t was greatest for warehouses 
(55 percent), and for small offices (50 
percent), and smallest (26 percent) fo r 
hotels and high-rise residential. 

The range of annual energy usage fo r 
most redesigned building types was 
smaller than the usage range estimated 
for the original buildings. This is illus­
trated in Figure 2, and suggests that 
carefully selected design strategies can 
temper overall regional influences on 
both energy use and percentages of end 
use. 

In the redesign exercise, certain 
building energy end uses were reduced 
by significantly larger absolute amounts 
than others. This was direcdy related to 
their predominance as end uses in the 
original buildings. Heating energy was 
reduced more than the other end uses. 
Especially for "skin," or external-load-
dominated building types, reductions in 
heating energy were significant, while 
reductions in cooling energy were small. 
Likewise, building types that tend to 
be predominantly internal-load domi­
nated, such as shopping centers, offices, 
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and stores, achieved the greatest reduc­
tions in cooling energy. 
Limits of the energy analysis method: 
A reasonably comprehensive energy 
analysis computer program was used to 
estimate the energy use of the building 
designs. Like most such energy analysis 
programs, then and now, the program 
was capable o f analyzing many of the 
design strategies, but not all. 

For example, two strategies used in 
many redesigns had significant potential 
energy savings that could not be 
evaluated—daylighting and "deadband" 
thermostatic controls. It is the authors' 
opinion that i f the impacts o f these two 
additional .strategies had been esti­
mated, the average percent energy re­
ductions of the redesigns would have 
been closer to 45 percent instead of the 
38 percent reported. (Additional discus­
sion of limitations of energy analysis 
tools is contained in Energy Analysis 
overview articles in A p r i l 1980 and 1981 
in P/A.) 

Application o f the component re­
quirements of ASHRAE 90-75R to the 
original buildings also produced sig­
nificant energy reductions. Exact con­
formance to the ASHRAE 90-75R min­
imum component requirements using 
the formal "Upgrade/Downgrade" ap­
proach resulted in a 22 percent reduc­
tion f rom the original buildings. Results 
of this approach are shown for 12 build­
ing types in Figure 3. The middle bars 
for mult ifamily high-rise and low-rise 
residences show the impacts o f H U D 
MPS. The second "Upgrade Only" ap­
proach resulted in a 34 percent reduc­
tion f rom the original buildings. 
What was learned from the research: 
Significant energv- reductions are possi­
ble f r o m design practice. Further, such 
reductions can be accomplished with a 
relatively small increase in average first 
cost. I n some ca.ses, first costs decreased. 

For example, reduced heat gain l i o n i 
l ighting permitted reductions in ventila­
tion rates and in installed cooling 
capacities. While l ighting system costs 
may have increased, these were more 
than offset by reduced costs for the in­
stalled cooling equipment. I n three of­
fice buildings examined in detail, total 
energy was reduced about 30 percent 
and first costs were reduced as well. 

The research provided estimates of 
the energy behavior for a number o f 
building types, as well as some estimate 
of the impact of climate on each type. 
A l s o , f rom the results f rom the sample 
buildings, new building annual energy-
target ranges were developed for 16 
building types in some 78 cities by using 
a statistical estimating procedure. Ex­
ample results for one city are shown in 
Figure 2. 
What was not learned: More correlation 
between design estimates of energy and 
actual consumption is needed. Extensive 
comparisons were not made between 
the design estimates o f the original 
buildings and their actual consumption. 

I t is not known liow much more con­
serving design practice is today, com­
pared with when this study was done. 
Similar broad surveys of design practice 
have not been conducted since. A more 
recent summary analysis o f characteris­
tics o f an existing sample of some 400 
buildings, however, concluded that only 
minor increases have occurred in the 
use of energy conservation items. 

Additional information is needed on 
cost effectiveness of energy-conscious 
design. I n short, d id the redesigns go 
too far or not far enough. Preliminary 
results of more recent research suggest 
that energy use levels at or below the 
redesign levels may be cost-effective 
f r o m several economic perspectives. 
This work, however, is not yet complete. 

Litde ef for t was made in the research 

Figure 3 This figure shows the average 
energy use for each building type for three 
conditions: the original design, the ASHRAE 
Standard 90-75, and the redesign. Total an­
nual energy and end uses are expressed in 
thousands of Btu Isqftlyr for heating, cooling, 

fans, lighting, and other end uses, including 
service water, heating, elevators, escalators, 
and exhaust fans. 

ELEMENTARY S C H O O L S SECONDARY S C H O O L S WAREHOUSES NURSING HOMES 
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A S H R A E 90-75R and H U D MPS 
Another major part of the Phase 2 
research ell on was the application 
to the original buildings o f the 
min imum component icquirements 
of current si.ind.irds. The objective 
here was to determine the annual 
energy performance impacts of the 
standards on a large set o f actual 
building designs. H U D Minimum 
Property Standards ( H U D MPS) 
were applied to mult ifamily high-rise 
and low-rise residences. ASHRAE 
Standard 90-75R component re­
quirements were applied to all other 
commercial building types. 

This part of the research was con­
ducted very different ly f r o m the re­
design exf)eriment. The design teams 
were not involved in modify ing their 
original buildings ' t o meet the re­
quirements o f either standard. I n ­
stead, a research team made very de­
tailed interpretations of each of the 
requirements. The component char­
acteristics o f the original buildings 
were then modified automatically via 
computer, using a consistent proce­
dure, and new energy estimates were 
made using the modified data. 

For ASHRAE 90-75R, the building 
components affected were either 
"upgraded" or "downgraded" to 
meet the exact minimum require­
ments. This "Upgrade/Downgrade" 
approach was thought to provide a 
" formal" measure of the range of im­
pacts o f the minimum requirements 
of the standards. A second approach 
to the ASHRAE standard was also 
conducted. I n this approach, those 
components that failed to comply 
were "upgraded" to meet the 
min imum requirements, whereas 
those components that surpassed the 
requirements were left unchanged. 
Neither approach measured the 
energy impacts o f how the standard 
might be interpreted and applied by 
a large group of designers. But f r o m 
the research ef for t , it became clear 
that d i f ferent "reasonable" interpre­
tations o f some of the component re­
quirements could produce large dif­
ferences in the energy results. 

The requirements of H U D MPS 
applied mainly to the thermal trans-
mitiance o f the building envelope, 
while ASHRAE 90-75R had min­
i m u m requirements fo r components 
of the building systems as well. This 
part of the work was refined and 
conii)]cted in 1980. A^ a ix-siili ot il iai 
analvsis. i c s e a i c h is t i i r i x - i i i 1\ i i i k U t -

c way to examine possible wa\s lo 
^ tighten the requirements of the cur-

rent version, A N S I / A S H R A K 90A-
80, on a cosi-eficciivc basis. 
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to isolate those strategies that were most 
effective in producing the reductions 
and in examining why the reductions 
occurred. A major thrust of these arti­
cles will be to begin to identify and de­
scribe such strategies by building type 
and region. 

Many of these issues and questions 
are being directly addressed in current 
research on commercial and multifamily 
buildings as a consequence o f what was 
learned f rom the redesign experiment. 
I n the coming series, the authors will try 
to address some of these quesdons and 
possible implications. 

The design teams 
The research concentrated on the 
energy behavior of the sample building 
designs. I n retrospect, the redesign ex­
periment also provided an oppor tuni i \ 
fo r examining how the attitudes, skills, 
experience, and design procedures o f 
the designers impacted energy results. 
However, very little o f this was done. 
Thus, the fol lowing comments about the 
design teams are qualitadve and are de­
rived f r o m observations by the authors 
and by reviewers o f the redesign. 

The design teams "came along" with 
the buildings, which were selected to 
represent statistically new buildings of 
each type throughout the nation. As a 
result, the designers participating in the 
redesign exercise had a wide spectrum 
of energy skills and experience. A few of 
them had solid energy analysis experi­
ence. There were also a number of 
energy novices in the group. 

The e f for t put into the redesigns also 
\ aried considerably. Some design teams 
made only minor modifications to their 
original buildings. Others developed 
sophisticated and completely new so­
lutions using a f u l l spectrum o f design 
strategies. 

Not all o f the redesign attempts suc­
ceeded. According to reviewers of the 
completed redesigns, many designers 
did not take advantage of obvious con­
servation opportunities. Nine rede­
signed buildings (6 percent of the total) 
"failed" in the sense that the redesigns 
used more energy than the original 
buildings. I n a number o f cases, de­
signers either used strategies that were 
inappropriate or used potentially effec­
tive strategies but misapplied them. 

The "failure rate" experienced, how­
ever, does not seem to be an isolated 
consequence o f this research experi­
ment. I n a recent DOE survey of ret­
rofits o f over 220 existing commercial 
buildings, a similar failure rate was dis­
covered. About 10 percent o f the retro­
fits for over 220 buildings "failed" be­
cause the actual metered consumption 
went up instead of down after the re­
t rof i t . I n that survey, the major problem 
seemed to be the misapplication of 
building operation practices. 

    

 

  

TASK LIGHTING 
OPTION 
1 3 W / S Q FT 

OFFICE DAYLIGHTING STRATEGIES 

ORIGINAL (Power Density: 2.75 W/sq tt): Single glazed, non-continuous 
fenestration finish facade—4 lamp wide recessed trotfers with flat 
pnsmatic lens. 

REDESIGN (Power Density: i .8 W/sq tt): Double glazed continuous 
windows with heat strengthened tinted glass with thermal-break frame; 
overhangs and/or fins, depending on exposure; moderate textures and 
medium dark tones to increase absorbence; 2 lamp parabolic troffers. 
vented; photocell controlled dimmers 

TASK LIGHTING/LIGHT S H E L F OPTION (Power Density: 1.3 W/sq tt): 
Window band below light shelf—double glazed with thermal break frame; 
Window band above light shelf-insulating low glare panels of translucent 
fiberglass; light shelf/overhang; bidirectional Venetian blinds control glare 
and direct light further into space—furniture mounted task lighting; twin-
beam parabolic fixtures for general lighting. 

The authors feel that the redesign 
energy results do not necessarily reflect 
the energy conservation technical po­
tentials that are achievable for each 
building type. Rather, the results indi­
cate what a cross section of designers 
can achieve at a point in time, given in­
centive and a small amount o f informa­
tion, training, and feedback. 

The coming series 
I n the coming months, this series o f ar­
ticles will analyze the design strategies, 
energy results, and building characteris­
tics for specific building types such as 
large and small offices, elementary and 
secondary schools, high- and low-rise 
residences, and warehouses. The ai t i ­
des will also describe changing patterns 
in many physical characteristics f rom 
the original buildings to the redesigns. 

The series will concentrate on those 
building types with the largest projected 
construction volumes in coming years. 
The intent is to present f r o m the re­
search practical information and con­
cepts that might be used by building de­
signers as guidelines to help enrich their 
energy-conscious design vocabularies. 

Throughout the series, feedback is 
invited and encouraged, including 
examples o f recent energy-conscious 
design efforts and experiences with ap­
plying specific strategies. Observations 
about including energy considerations 
early in a building's design stages are 
particularly sought. I t is hoped that suf­
ficient interest will merit presentation ol 
this material in conjunction with one o f 
the articles in the series. • 



Design strategies 
We present here a few illustrative examples of 
redesigned buildings and design strategies. 
Example 1: Office building in Farmington, 
Ct. Architects, Russell Gibson von Dohlen; 
engineers, Quinlan ^ Giannoni. This rede­
sign reflects the substantial savings possible 
from a series of relatively standard energy-
conscious design strategies. The three-story, 
47,000-sq-ft building on a suburban site is 

for a speculative client. The original building 
faced the main road and caused the long ele­
vations of the building to face almost east and 
west. The redesign was reoriented so that the 
long elevations faced north and south. 

The building was made slightly longer and 
narrower. Glazing was totally eliminated on 
the east and west short elevations for better 
solar control as well as reduced cost. Double 
glazing replaced single glazing, and external 
shading on the south was provided to control 
summer sun, but include winter solar gain. 

The four-lamp lighting system was con­
verted to three-lamp fixtures, with switching 
for one- or two-lamp operation. Lighting 
energy dropped from 33,000 Btulsq ftlyr to 
16,300 Btulsq ftlyr. The redesigned HVAC 
system increased the use of water-cooled heat 
pumps and decreased the use of all-air 
single-duct systems. Total energy use de­
creased from 95,100 Btulsq ftlyr to 48,600 
Btulsq ftlyr, a 48 percent reduction. 
Example 2: Elementary school in San Diego, 
Ca. Architects, DeemslLewis ^ Partners; en­
gineers, LSWB Engineers. This is a typical 
45,000-sq-ft, one-story elementary school lo­
cated in a very mild climate, where moderate 
seasonal temperatures and ocean breezes pre­
vail. 

The redesign used available daylight and 
natural ventilation. North-facing clerestories 
allow soft, uniform light while minimizing 
solar heat gain and potential glare. Bright­
ness was controlled at the clerestories with an­
tiglare louvers. The artificial lighting system 
used photocell controls for further reductions. 
Overall lighting energy use dropped by 77 
percent from 12,700 Btulsq ftlyr to 2900 
Btulsq ftlyr. Natural air movement provided 
the main cooling source. The original cooling 
system was totally eliminated. Instead, venti­
lation louvers in loft areas were used. The 
redesign effort resulted in a 70 percent reduc­
tion from 44,100 Btulsq ftlyr to 13,100 
Btulsq ftlyr. 
Example 3: Daylighting. In this example, we 
do not present a specific building, but rather 
typical applications of a design strategy that 
was used in over 75 percent of the redesigns 
in a wide variety of forms. Daylighting is a 
strategy with significant energy conservation 
potential. The attached graphic depicts possi­
ble solutions for an original office building. 
The items below the graphic list typical 
changes that occurred as the design was made 
progressively more energy efficient. 
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MORE INSULATION IN 
WALLS AND ROOF 

G L A S S R E D U C E D IN HEIGHT 

G L A S S CHANGED TO _--2::=:=^^^^— EXPOSED WALL AREA 
INSULATING G L A S S R E D U C E D BY BERM 

REDESIGN 

O F F I C E BUILDING, FARMINGTON. CONNECTICUT 

WEST-FACING WIND S C O O P S - TINTED GLASS 12 'OVERHANG OVERHANG ABOVE WALKWAY 
INLET OUTLET LOCATED AT DOOR OPERABLE SASH 

         
• 

6' HIGH NORTH-FACING C L E R E S T O R Y G L A S S PROVIDES 
DIFFUSE LIGHT WITH MINIMAL HEAT GAIN 

WEST-FACING WIND S C O O P S CRITICAL 
SPACING BASED UPON EDDY DEPTH 

S E C U R I T Y / G L A R E - R E D U C I N G 
GRILLE MOUNTED ON EXTERIOR 

LIGHT-COLORED ROOF 

  

 

PREVAILING WIND (WEST) 

VENTILATION LOUVERS IN LOFT AREAS 

INCREASED SURFACE AREA TO DISSIPATE INTERNAL GAIN 

ELEMENTARY SCHOOL. SAN DIEGO, CALIFORNIA 

K B T U / S O R YR 

END U S E ANALYSIS 

Acknowledgments 
Key contributors to the original re­
search program have included: Many 
individuals within DOE and H U D ; the 
redesign team firms and individuals; the 
A I A Research Corporation; the Na­
tional Institute of Building Sciences; 
Pacific Northwest Laboratories; mem­
bers of the Technical Advisory Group 
f r o m a number o f professional associa­
tions; Syska 8c Hennessy; The Ehren-
krantz Group; Heery &: Heery; 
Hanscomb Associates, Inc.; Brown As­
sociates. 

115 



Energy design aids This is how 

Harrison Fraker 8c 
Lawrence Lindsey 

The flourishing field of applied 
energy research has produced a 
multitude of tools for the prac­
titioner. The article that follows re­
views prominent examples of both 
manual and mechanical aids. The 
key below explains the symbols 
shown with every entry. 
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Harrison Fraker is a founding part­
ner in Harrison Fraker, Architects, 
and has taught architecture fo r 14 
years at four major universities. He 
and coauthor Lawrence Lindsey 
loi ined Princeton Energy Group, a 
leading research firm in energy and 
buildings. Their work has received 17 
solar research grants and energy-
conservation design awards. 

We can't noi inalU see energy flows, o i 
go to a building and perceive its annual 
energv consumption. I n order to dis­
cover critical energy issues, designers 
need abstract technical models to repre-
seiii li ie aiiiitipated energy flows in a 
building. An increasing number of de­
sign tools have been developed to aid 
the practicing architect in this search. 
No one tool is coinprehcnsi\e enough lo 
provide all the inlOi niarion necessary to 
explore a fu l l range of energv design 
strategies. Each has its strengths and 
liniiiaiioiis. 

Two kinds of tools are most useful to 
designers. During the predesign phase, 
tools that reveal, graphically or numeri­
cally, the amounts and causes of energy 
use in a building enable designers to de­
vise strategies to reduce consimipiion. 
Dur ing schematic design or design de­
velopment, tools that predict perform­
ance and allow architects to vary build­
ing parameters and visuali/.e the results 
are essential to select rational solutions. 

Anv design tool must provide suff i ­
cient technical accuracy appropriate to 
its application. Technical adeqiiacw 
however, is not enough. The architect 
inust also learn to relate the inforination 
discovered in ahsiracl models to the 
formal and spatial potential o] concepts 
being analyzed. I n our experience this is 
an exciting learning process, best served 
by "transparent" design tools that re­
veal, rather than hide in a "black box," 
their underlying derivation and as­
sumptions. 

I 'he following is a review of some of 
the design tools that we have found use­
fu l i l l discovering c l itical energv cU-si*;n 
issues. The list is hv no means c o n i -
prehensive and is limited by our own 
practical experience. The review tries to 
point out, however, the value of these 
tools in revealing the positive role of 
energy concerns in the creation o f archi­
tectural fo rm. 

Small buildings 
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Passive Solar Design Handbook, 
Volume 1, 
prepared by: TEA, Bruce Anderson; 
prepared for: U.S. DOE; 
a:'a/lah/f Jrorn: Sdtional Technical Informa­
tion Service (NTIS), U.S. Dept. of Com­
merce, 5285 Port Royal Rd., Springfield, Va 
22161: 
price: printed copy $27; 
NTIS publKation No.: DOElCS-0127II; 
291 pages. 

Passive Solar Design Handbook, 
Volume 2, 
prepared by: Los Alamos Scientific 
Laboratory, f . Douglas Balcomb; 
prepared for: U.S. DOE; 
available from: NTIS (address above): 
price: printed cofA' $31.50; 
NTIS publication No: DOElCS-012712; 
270 pages. 

Ti? T£? 
This 2-volume handb(X)k is the single 

most valuable reference and design 
manual on passive solar heating, and a 
iTtust for any serious energy-conscious 
architect. Volume 1 clearly describes the 
fundamental concepts of passive solar 
heating and principles o f passive cool­
ing. Volume 2 is a design inanual based 
on computer simulations and perform­
ance testing conducted at Los Alamos 
Scientific Laboratory. 

Three techniques for estimating the 
perf orinance of passive heating systeins 
throughout the U.S. are presented. The 
complexity and accuracy of the tech­
niques are matched to phases in the de­
sign process. "Rules of thumb" are 
provided for Schematic Design. The 
now famous "Load Collector Ratio" 
(LCR) and "Solar Load Ratio" (SLR) 
techniques are presented for design de-
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velopment and construction documents 
phases respectively. These three 
methods give the designer a quantitative 
basis for making design decisions. With 
the LCR, annual performance is esti­
mated f r o m tables based on the ratio of 
building loss to passive collector area. 
With the SLR method, monthly per­
formance is estimated based on a 
broader range o f variables including 
shading, reflectors, night insulation, 
amount o f thermal mass, as well as col­
lector area and heat loss rate. 

Al l three estimating methods have 
been developed for residential construc­
tion. But since the SLR method takes 
internal gains into account, it can be 
used for estimating the performance o f 
s i n a i i commercial buildings. Caution 
should be used in situations where 
internal gains dominate, because the 
data on which SLR is based were not 
developed to account fo r high internal 
gains. 

Performance is plotted on simple, ea.sy-
lo-read charts. The designer needs to 
calculate oni\ such simple building 
parameters as area ol soutli wiiulous. 
heat-loss coef ficient, and area or storage 
mass in order to read annual energy 
perfc^rmance f r o m the charts. Because 
the charts are so easy to use, designers 
can revise estimates of building per­
formance at every stage o f the design 
piocess. The selected design details for 
each system are excellent aids for the 
preparation ol construction docuinc nis. 
This publication combines the best fea­
tures of the Passive Design Handhouk 
and the Passive Solar Construction 
Handbook. Its only drawback is that 
performance analysis is limited to Cali­
fornia o i similar climatic conditions. 

Passive Solar Construction Handbook, 
prepared by: Steven Winter Associates; 
sponsored by: NCMA, BIA, PCA, NFC; 
prepared for: Southern Solar Energy Center; 
U.S. DOE; 
available from: National Concrete Masonry 
Association, P.O. Box 781, Herndon, Va 
22070; 
price: $27; 616 pages. 

Large buildings 

m m 
Passive Solar Handbook for California, 
prepared by: Philip W.B. Niles ^ Kenneth 
Haggard; 
prepared for: California Energy Resources 
Conservation and Dex'elopment Commission; 
available from: California Energy Commis­
sion Accounting OJfice MS 53, 1111 Howe 
Ave., Sacramento, Ca 95825; 
price: $7.42; 
Item code: P500-80-032; 333 pages. 

TO m m 
This handbook presents definitions 

and fundamentals, performance charts, 
and selected architectural details fo r 
specific passive systems in typical Cali­
fornia climates. I t also contains 
background material, derivations, and 
assumptions used in generating the per­
formance charts. The wri t ing and ex­
planations are among the clearest and 
most concise in the field. The graphic 
material is outstanding even i f the for­
mat is a bit crowded. 

The unique contribution of the hand­
book is that estimating performance re­
quires almost no "number crunching." 

Documentation ot i t lec tixe construc­
tion details for passive solar design has 
been one o f the most neglected yet im­
portant technical areas o f the field. A l ­
though passive systems use- lamiliar 
materials, in many cases they are ap­
plied in unusual situations oi experi­
ence greater thermal stresses than in 
normal detailing. Inappropriate details 
can greatly impair performance. The 
Passive Solar CoJistruction Handbook is a 
practical design aid which is intended to 
help an architect or designer avoid these 
pitfalls (P/A, Jan. 1982, p. 168). 

The handbook builds on the basic 
definition o f concepts, systems, and de­
sign guidelines contained in other im­
portant texts. I t is organized into sec­
tions by system type: Direct Gain, 
Thermal Storage Wall, and Attached 
Sunspace systems. Before presenting 
construction details lor each system 
type, general construction issues for 
each are discussed. Case studies are in­
cluded at the end of the handbook illus­
trating designed and built examples. It 
also provides an important section on 
the materials that are appropriate for 
the components of passive systems, out­
lining their physical characteristics and 
explaining many important but little-
known problems that may be encoun­
tered in detailing. The Construction 
Handbook is an indispensable aid for 
anyone who has never detailed a passix i 
system. I t is a large first step in what 
should be an ongoing process of evaluat­
ing passive construction details. 

TOTAL BUILDING ENERGY PERFORMANCE 
(ALL THREE E N E R G Y U S E GROUPS COMBINED] 

Energy Graphics, 
prepared by: Booz .Mien Hamilton; John 
Kurtz, William Whiddon, authors 
prepared for: U.S. DOE; 
available from: Booz Allen Hamilton, Inc. 
4330 East West Hw\., Bethesda, Md 
20814; 
price: printed copy $8; 81 pages. 

m ?v m 
o o 6 
The book is designed to provide a 

graphically descriptive method for de­
termining the energy implications o f 
building program requirements in early 
design stages and assessing the impact 
of possible design decisions. The method 
looks at a typical day dur ing each season 
and plots the thermal gains and losses in 
each four-hour increment in the day. 
This gives a far better picture of repre­
sentative energy use than summer and 
winter design day calculations. I t is also 
extremely useful in showing the energy 
needs over the course o f the day and 
how losses and gains can be balanced 
against one another. The graphs can 
visually demonstrate the range o f allow­
able heat gains, periods of excessive heat 
gain/loss and their magnitude, and sea­
sonal changes in energy use. Because of 
the relatively large time increment of ^ 
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four hours and only four representative 
days per year, it has reduced effective­
ness for predicting annual perform­
ance. I t excels, however, in demonstrat­
ing typical energy use in the design and 
in suggesting strategies to improve 
energy performance. 

Being able to visualize the major 
causes of energy consumption (internal 
heat gain, solar heat gain, envelope 
gains and losses, ventilation loads) is an 
important asset in directing the rede­
sign. Once revised design assumptions 
are made, the four energy components 
are recomputed for each season, and a 
composite graph can clearly demon­
strate the improvements i n perform­
ance. Although Energy Graphics is an 
easy tool to understand and to apply, it 
requires some experience in how to 
break down a building into energy use 
groups o f similar energy patterns. De­
signers may find it somewhat tedious to 
use the first time; however, investing 
this initial patience and attention will 
likely be repaid many time over. 

13C 

13D 1 13D 
Energy in Architecture: Level 2: 
Techniques (Catalog #4N911); Level 
3a: Process (#4N912); Level 3b: 
Practice; 
prepared by: AIA Energy Professional De­
velopment Program; 
prepared for: American Institute of Archi­
tects; 
available from: American Institute of 
Architects, 1735 New York Ave., NW, 
Washington, DC 20001; 
price: $150 per set. 

T5_? y?^ 

The American Institute of Architects 
has prepared three excellent workbooks 
as a part of their comprehensive Energy 

Architecture Professional Develop-i n 
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ment Program. They are intended for 
the practicing architect and concentrate 
on commercial buildings. The structure 
and format o f the material are designed 
to accompany a series of two-day work­
shops fo r various levels o f expertise. A l ­
though the workbooks can be purchased 
separately through the A I A , the f u l l 
impact of the design methods is learned 
best through the workshops. 

Level 2, Energy in Design: Techniques, 
gives the practitioner fundamental con­
cepts of energy-conscious design. Af t e r 
reviewing basic concepts, the workbook 
is organized by chapter into: Program 
Factors, Climate Factors, Internal 
Loads, Form and Envelope, and 
Mechanical Systems. The innovative 
and most important contribution of the 
workbook is contained in the final chap­
ter on energy analysis. Synthesizing 
techniques originally developed by 
ASHRAE and Hubert Buehruer, an 
energy balance graph and degree hour 
method are provided for calculating 
total annual energy consumption in a 
commercial building, taking into ac­
count the significant effects of internal 
gains. What makes this a truly powerful 
design tool is that it lets the architect 
"see" the relative size o f the energy flows 
in a building and what causes them. 
Thus the architect is able to develop de­
sign strategies that go right to the heart 
of the energy design problem. 

Level 3a, Energy in Design: Process, also 
breaks important new ground. I t ex­
plains specific design techniques for 
Climate Analysis, Concept Analysis, De­
sign Strategies, Daylighting, Energy 
Analysis, and Economic Analysis. The 
most important new method o f analysis 
(developed by Tishman Corporation 
and presented here for the first time) is 
a system of nomographs used fo r es­
timating annual energy consumption. I t 
is an extremely graphic design tool that 
shows how various components o f a 
building use energy and how changing 
the design of components can alter 
energy consumption. This tool is a real 
breakthrough for simplified analysis of 
energy consumption in big buildings at 
early stages in the design process. 

The workbook also makes an impor­
tant contribution to daylighting design 
because it explains in one place both 
'*"Lumen" and "Daylight Factor" 
methods f o r estimating daylighting per­
formance, and shows how these tech­
niques relate to daylight model testing. 

Level 3b, Energy in Design: Practice, 
applies all the methods learned in the 
previous workshops to the design of an 
actual building. 

The Energy in Architectural Profes­
sional Development Program is the 
largest education e f for t ever under­
taken by the A I A . Not only do the tools 
designed for the program represent the 

most current developments in the field, 
they are a major step in making energy 
analysis a clear and relevant concern to 
the designer's imagination. 

 
 

 

    

 

 
  

   

   

M O D E L H E A T L O A D A N A L Y S I S O F A B U I L D I N G 

Energy Conservation Design Resource 
Handbook, 
prepared by: Enermedia International; 
prepared for: Royal Architectural Institute of 
Canada (RAJC); 
available from: American Institute of Archi­
tects, 1735 New York Ave., NW, Washing­
ton, DC 20006; 
(AIA Catalog # M 428); 
price: $75; 696 pages. 

o#o o#o omo 

o o i 
The handbook is a handy reference 

for designers of commercial buildings 
who are presumed to have some facility 
in synthesizing information to "develop 
their own solutions to particular and 
specific problems." Written primarily 
for a Canadian audience, this publica­
tion's 34 contributors cover numerous 
topics including climatological studies o f 
Canada, design criteria for new con­
struction, urban planning and devel­
opment criteria, and life-cycle costing. 
The core of the handbook addresses en­
vironmental and energy systems and in ­
cludes a valuable discussion of the heat 
balance concept fo r internal-load domi­
nated buildings and useful descriptions 
of of ten employed H V A C system de­
signs and operating characteristics. 

The designer who wants a good sense 
of the many issues involved in energy-
conscious design will benefit f r o m this 
handbook. However, detailed numerical 
application of design factors (in metric 
units), which is tabularly or graphically 



presented, is lacking in the publication. 
Greatest benefit will be derived by de­
signers who are comfortable with metric 
units, although the presentation of con­
cepts is thorough and clearly valuable 
regardless of whether the user under­
takes serious numerical analysis. Since 
this is a reference publication, no at­
tempt is made to synthesize the various 
topics of discussion under a common 
methodology- that will elucidate design 
issues of greatest importance. Thus the 
publicadon is most valuable when used 
in conjunction with other workbooks 
and resources that present ordered de­
sign procedures. Extensive references 
are provided for those who may wish to 
penetrate any of the handbook's many 
topics in greater depth. 

Daylighting design tools 
N O U G H T S H E L F 

LIGHT SHELF IN 

Recommended Practice of Daylight­
ing, 
prepared by: Office Lighting Committee of 
Illuminating Engineering Society of North 
America; 
available from: Illuminating Engineering 
Society of North America, 345 E. 47 St., 
New York, NY 10017; 
price: $12.; 48 pages. 

 

  

D A Y L I G H T I N G M O D E L T E S T R E S U L T S 

Techniques for predicting daylighting 
in buildings include numerical/graphic 
analysis and scale-model testing. Simple 
numerical and graphic design tools 
provide daylight factor estimates or 
footcandle levels in rooms with simple 
geometry and vertical or horizontal glaz­
ing. Scale-model tests can be used to ex­
amine lighting levels in more complex 
building configurations. No single ref­
erence covers all the quantitative and 
qualitative issues involved in daylighting 
design. Daylight in Architecture, by Ben­
jamin Evans, and Perception and Lighting 
as Formgivers for Architecture, by William 
Lam, are two authoritative works re­
viewed in this issue o f P/A (see p. 204). 
The Daylighting Resource-Book, available 
f r o m the American Collegiate Schools 
o f Architecture, is an excellent work 
that describes most of the numerical/ 
graphic methods useful to designers. 
There is a large body of research and 
literature on daylighting; much of it, 
however, is d i f f icul t to obtain and highly 
technical. For purposes of architectural 
design, the fol lowing publication is an 
excellent introduction: 

A valuable first reference to the de­
signer interested in natural l ighting, it 
identifies basic visual performance 
criteria and potential glare problems 
that must be addressed in any lighting 
application. The sun and sky as sources 
of beamed and diffuse daylight are 
treated in detail. Included are valuable 
illumination curves fo r clear and cloudy 
skies for each season of the year as a 
function of solar altitude. The curves 
are extremely useful for estimating an­
nual daylighting performance when 
combined with commonly used calcula­
tion methods and scale-model test re­
sults. Recommended Practice of Daylighting 
borrows the Lumen Methodology for 
predicting interim illumination levels in 
sidelighting and toplighting applica­
tions. This method relies on empirically 
determined utilization coefficients to 
assess the effects of room geometry, 
ground reflections, window shading de­
vices, or interior i l lumination levels. A l ­
though the step-by-step methodology is 
easily executed, it is useful only for ver­
tical and horizontal glazing surfaces and 
does not present a simple method by 
which the designer can estimate annual 
lighting performance. 

Hand calculator programs 
Card-programmable calculator pro­
grams serve many discrete energy calcu­
lation tasks. "Discrete" means that these 
design tools are generally limited by the 
relatively small memory capacity of 
hand calculators to specific tasks within 
a broader energy analysis problem, oi to 
fairly simple building designs. A skilled 
analyst can sometimes adjust inputs to 
greatly expand the appropriate use of 
these simple tools; however, inexperi­
enced designers should be careful to 
stay within the range o f assumptions 
embodied in these programs and their 
intent. The special advantages o f hand 
calculator programs are^ low cost (both 
in the programs and in required equip­
ment), simplicity o f input, and user con­
trol . The best of the genre make excel­
lent learning tools for designers just 
beginning to use machine-aided calcula­
tion techniques. Here are some repre­
sentative examples: 

T E A N E T , 
prepared by: Total Environmental Action, 
Inc.; 
available from: T otal Em ironmental Action, 
Inc., Church Hill, Harrisville, NH 03450; 
price: $90. plus $40 for autornatrix option. 

m m 
C) o o 
T E A N E T , the first card-program­

mable calculator program published for 
u.se in solar design, is an excellent gen­
eral thermal network simulation pro­
gram. With it, one designs a mathemati­
cal model (the thermal network) to 
represent heat transfer rates, paths, and 
relationships in an active or passive solar 
system. T E A N E T then simulates per­
formance on an hourly basis, outputting 
temperatures and heat flows. It is best 
used for hour-by-hour performance 
analysis of selected day conditions for 
fine-tuning various aspects of the de­
sign. It is also a good, flexible tool fo r 
"learning the ropes" of thermal network 
analysis, while sophisticated enough, in 
the hands of a skilled user, to model 
complicated or innovative systems. I f 
the limits of TEANET's capability are to 
be pressed, the automatrix option is ad­
vised to reduce the time required for 
data input. 

P E G F I X / P E G F L O A T , 
prepared by: Princeton Energy Group; 
available from: Princeton Energy Group, 
575 Ewing Street, Princeton, NJ 08540; 
price: $75. 

m n? m 
6 i o 
A pair of simplified thermal network 

programs for day-long hourly simula­
tion of direct gain passive solar heating, 
these are among the fastest and easiest 
to use of solar design programs for 
hand calculators. PEGFIX and 
PEGFLOAT analyze sunspaces with and 
without thermostat control settings. 
They output hourly temperatures and 
several other useful figures. Written by 
Bil l Glennie assisted by PEG staff, they 
embody the characteristics that we con­
sider most important i n any calculator 
program. They are excellent learning 
tools. Appropriately limited to the direct 
gain svstems f o r which thev were writ­
ten, PEGFIX and PEGFLOAT are 
among the most effective tools available 
for evaluating storage, potential over-
heating, excess heat available, and other 
issues o f interest based on hourly analy- | 
sis of representative days. 
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Energy design aids 

Solar Energy Programs, 
prepared by: Sanford A. Klein and William 
A. Beckman; 
available from: F-CHART, P.O. Box 5562, 
Madison, Wi 53705. 
price: $50; book. 

m m m 
0 

This is a superior inexpensive collec­
tion o f 13 useful programs, nicely 
documented, consistent with u t i l -
established solar analysis techniques. 
Useful in both active and passive solar 
design, they can be used as component 
roudnes to speed a hand-calculation 
process or to develop inputs to be used 
with other design tools. The programs 
include solar radiation calculations, 
solar performance analysis using the 
F-Chart method, determination of aver­
age daily utilizability, an economic 
evaluation program, and others. The 
theory and assumptions in each analysis 
are briefly and clearly explained. Pro­
gram listings are given for both TI -59 
and Hewlett-Packard card-program­
mable calculators, to be keyed into the 
calculator by the user. 

Other software 
Many other good calculator programs 
are available. Most publishers are listed 
in Analysis Methods for Solar Heating and 
Cooling Applications, a booklet available 
free of charge (publication No. SERI/ 
SP-35-232R) f r o m : Solar Energy Re­
search Institute, 1617 Cole Blvd., 
Golden, Co 80401. 

Software for microcomputers 
Microcomputer programs are now used 
by many designers for building energy 
analysis. Most small buildings can be ex­
amined in detail, and many programs 
permit simplified calculations useful in 
commercial building design. Capa­
bilities \ ary with memory size and other 
characteristics of particular machines: 
good programs have been published, 
however, for most of the popular desk­
top computers. 

The range of program applications is 
already broad and is rapidly growing. 
Microcomputers and currently availal)It-
software can handle most energy calcu­
lations desired by architects dur ing the 
design process. Microcomputer pro­

as grams lend to be easier to use than most 

hand calculator programs and are ca­
pable o f much more complicated 
analyses. The machines operate at amaz­
ing speed, and many programs incorpo­
rate excellent report-writing capa­
bilities. Some of the best include modest 
ur.ii)hic outputs. 

Limited memory places sophisticated 
computer-aided draf t ing beyond the 
ability o f most microcomputer systems: 
extended hour-by-hour simulations and 
performance estimates for large and 
complicated buildings are better left to 
large computers. But for the purposes 
of energy design analyses commonly 
undertaken by architects, currently 
available microcomputer software can 
be remarkably fast and effective. Costs 
for both machines and software are 
within reach for most designers, includ­
ing small architectural firms. Here are 
some examples: 
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N E A T W O R K , 
available from: Princeton Energy Group, 
575 Ewing Street, Princeton, NJ 08540; 
price: $250; far TRS-80, APPLE, or Com­
modore PET/CBM microcomputers, any 
model 16K or larger. 

m m 

 

S U N M A T and SUNOP, 
available from Solar soft. Box 124, Snow-
mass, Co 81654; 
price: SUNMAT $250; SUNOP $250; 
$400 together. 

m 
0 
Programs require APPLE 11-h® with 

2 disk drives and printer. 
These programs use the latest Solar 

Load Ratio method to estimate pt i -
formance and evaluate cost/benefit 
prospects for the common passive solar 
system types. S U N M . \ T (thermal per­
formance estimates) and SUNOP (eco­
nomic assessment) greatly increase the 
speed with which alternatives can be in­
vestigated using the Passive Solar De­
sign Handbook proicduies. Like all the 
programs published by Solarsoft, these 
are especially strong in output presenta­
tion, which includes graphing o f results. 

6 
This is a thermal network analysis 

program by Bill Glennie of PEG. 
N E A T W O R K is a completely general 
network modeling tool for hour-by-
hour simulations of up to 20 days dura­
tion. The complexity of systems which 
can be studied depends on machine 
memory (RAM) capacity: most popular 
microcomputers, however, are powerful 
enough to model the situations often 
encountered in residential and small 
commercial passive solar building de­
sign. Because the accuracy of results de­
pends on the quality of representation 
of the building, users should under­
stand the principles of thermal network 
analysis. N E A T W O R K outputs include 
hourly temperature and heat flow val­
ues chosen by the user, plus daily sum­
mary t)f heat loss and auxiliary or excess 
heat at the end of each run . 

O V E R H A N G , 
available from: Lone-Parker-Michels, Inc., 
7438 Forsyth, Suite 202, St. Louis, Mo 
63105; 
price: $195 license; for Northstar, APPLE 
II, Alpha Micro, and S-100 microcomputer 
systems, 16K RAM models. 

o 
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O V E R H A N G is a tool for design 
evaluation of window overhangs and 
side fins. It calculates the average insola­
tion received by glazing or the fraction 
of unshaded total for windows in any 
location and orientation. I t is thus useful 
in design for solar heating and for cool­
ing load reduction by means of external 
shade devices. 

Other software 
Many firms have published mi­
crocomputer programs for building 
energy calculations. Some are experi­
enced software houses, others architects 
or engineers who have developed pro­
grams in response to the needs of their 
own practice. Most suppliers, and many 
o f the currently available programs (the 
list is rapidly growing), are described in 
Microcomputer Methods for Solar Design 
and Analysis, a booklet available free of 
charge (publication No. SERI/SP-722-
1127) f r o m : Solar Energy Reseach Insti­
tute, 1617 Cole Blvd., Golden, Co 
80401. 



Intermediate computer tools 
Several fine programs are available- loi 
energy design and calculations of 
intermediate size and complexity. They 
are capable of handling most residential 
and small commercial building passive 
solar designs, but lack the sophisticated 
mechanical systems modeling capa­
bilities of the large, main-frame com­
puter programs. Written specifically for 
use by designers, they tend to be easier 
to understand and use than most main­
frame programs. Here are a few exam­
ples: 

S U N C O D E , 
available from: Ecotope, Inc., 2328 East 
Madison, Seattle, Wa 98112; 
price: license fee around $1700 (contact 
Larry Palmiter at Ecotope); requires Data 
General Eclipse CIS30 or similar equipment. 

m ?!! m 
6 
Originally developed by the National 

Center for Appropriate Technology as 
S U N C A T , this program emphasizes the 
perforinance of passive solar .systems in 
buildings with multiple zones. SUN-
CODE provides a great deal o f flexibil­
ity, with rockbeds possible in every zone 
and thermostatically controlled fans be­
tween any. Output is monthly and 
annual loads by zone. Ecoto|3e has antic­
ipated publishing a version of SUN-
CODE fo r TRS-80 or similar mi­
crocomputers. 

C A L P A S 3 , 
available from: Berkeley Solar Group, 3140 
Grove, Berkeley, Ca 94703; 
price: timesharing service; contact Sara Ben­
nett at BSG. 

m 
Initially developed for the California 

Passive Solar Handbook, the program ver­
sion now available through Berkeley 
Solar Group allows users to represent a 
single zone with any passive heating sys­
tem, as well as natural and forced venti­
lation or evaporative cooling. Output 
f rom CALPAS3 can be monthly, daily, 
or hourly reports o f energy flows and 
temperatures. A n inexpensive terminal 
or microcomputer with modem is re­
quired in user's office. Use is charged on 
a time basis following a modest initial 
fee. 

Large-scale computer tools 
Finally, there are several large "main­
frame" computer programs. Most are 
products of many years o f research and 
development. They typically excel in the 
analysis of large and complex multizone 
mechanical systems. Big building proj­

ects, and particularly those involving in-
iioxative energy management tech­
niques, can benefit Ironi study usiii^ 
these tools during the design piocess. 
Some of the large programs have been 
recently updated to include passive solar 
and other alternative energy applica­
tions, although this process is in main 
cases far f rom complete. If a detailed 
an.iKsis is needed using these tools, it 
would be best to .seek expert advice on, 
and probably consulting assistance m. 
their use. Here are .some represt iii e 
large programs: 

WATER TANK 
THERMAL 

HEAT STORAGE | 
EXCHANGER 

LIQUID 
H E A T E R , 

factors, similar to those in ASHRAE 
Handbook of Fundamentals, but specific to 
each zone defined. Indoor temperatures 
are constant dur ing the load calculation, 
but can tliutuale when the H V A C s\s-
tem is siinulated. This allows the interac­
tion between system and space to be 
represented with a relatively fast overall 
run time. DOE-2 was to be the calcula-
tive method lor BKPS, .uul it has been 
the major calculation tool used in P/A's 
"Energy Analysis" series (see follow inj.^ 
article by Vladimir Bazjanac). 

B L A S T , 
for iriformation contact: U.S. Army Con­
struction Engineering Research Lab, att: 
Dale Herron, P.O. Box 4005, Champaign, 
1161820. 

OOP 

T R N S Y S , 
/or information contact: Solar Energy Labo­
ratory, att: James E. Brown, University of 
Wiscmisin, 1500 Johnson Dr., Madison, Wi 
53706. 

( j ) Q ( j ) ( p O C p ( j ) O y 
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This sophisticated solar analysis pio-
gram was developed by the Univei sitx 
of Wi.sconsin Solar Energy Laboratory. 
It incorporates all major types of active 
and passive solar systems. It handles 
only a single zone and models fewer 
standard mechanical systems than some 
other large computer programs. But 
users can easily add their own compo­
nent subroutines, which are linked to 
others in the same manner that the 
physical devices would be connected. 
Outputs f rom TRNSYS include heating 
and cooling loads, as well as energy used 
by various components. It is available 
through several timeshare services and 
the University of Wisconsin. 

D O E 2.1, 
for information contact: 90-3147, Lawrence 
Berkeley Laboratories, att: Richard Curtis, 
Berkeley, Ca 94720. 

m 
C) 

Developed for the analysis of multi-
zone buildings with standard mechani­
cal systems, DOE 2.1 now includes active 
and direct-gain passive solar system op­
tions. The effects of building mass on 
the loads are represented by weighting 

The Army developed this program to 
evaluate energy conservation and solar 
options fo r buildings. Either annual or 
(lesion (lay hourlv sinuilaiions oi multi­
ple commercial or residential buildings 
can be made, with consideration of 
building shading and room heat bal­
ances. Interior temperatures are al­
lowed to vary dur ing load calculations 
and are fixed during the mechanical sys­
tem simulation. I n addition to a large 
lil)rary or system types, BLAST can cal­
culate life-cycle costs for each option 
chosen. Outputs include monthly and 
(lailv loads, with energy for different 
end u.ses, as well as peak and average 
daily profiles. BL. \ST is available 
through several major time-share serv­
ices. 

Many other intermediate and large-
scale energy- analysis programs have 
been developed by university re­
searchers and major manufacturers of 
building mechanical equipment. Other 
resources, including coinputer man­
ufacturers and service bureaus, are 
available to assist designers in finding 
and selecting appropriate software. A 
good representative selection is pre­
sented in Analysis Methods for Solar Heat­
ing and Cooling Applications, a booklet 
available free o f charge (publication # 
SERI/SP-35-232R) f r o m : Solar Energy 
Research Institute, 1617 Cole Blvd., 
(;olden,Co 8 0 4 0 ! . • 
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Energy analysis This is vŝ here and ŵ hat 

Vladimir Bazjanac 

The following article attempts to put 
the role of energy analysis in the 
perspective of the total design proc­
ess and explain the specific use of 
DOE-2 in design. The author draws 
from the base of the two-year energy 
analysis program published in P/A 
and funded by the U.S. Department 
of Energy. 

Dr. Vladimir Bazjanac teaches in the 
Department o f Architerture at the 
University o f California in Berkeley. 
He is project director in the Center 
f o r Planning and Development Re­
search and is also guest scientist at the 
Lawrence Berkeley Lab. 
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The Energy Analyses program recently 
published in Progressive Architecture ex­
amined energy performance at only one 
stage of the design process. I t did not at­
tempt to provide comparison of per­
formance at different stages of design. 
Nearly all of the 14 buildings analyzed 
so far have been analyzed approxi­
mately at the stage oi design development, 
even though most of the buildings were 
under construction or completed at the 
time of analysis. 

Architectural energy analysis can be 
and should be used, as well, dur ing the 
entire design process. I n fact, the earlier 
it is used, the more effective it is in help­
ing design a truly energy-efficient build­
ing. Energy analysis is most effective 
when it is treated as an integral part of 
the design process, rather than a con­
sideration to which attention is paid at 
intervals. The consideration of the 
building's energy performance must be 
a conscious design issue f r o m the begin­
ning to the end of the design. 

Design is a learning process 
Learning about the problem is the most 
essential activity in design. As one learns 
more and more about the problem, one 
also learns more and inore about possi­
ble solutions. 

The process o f learning stops only 
when one or more resources needed in 
the process are exhausted: no more time 
is left, the allocated budget has been 
spent, everything relevant has been 
learned, or the learner has reached per­
sonal limits and is for the moment inca­
pable of fur ther learning. According to 
this theoretical model of design, it is ob­
vious that any improvement in design is 
directly related to the increase in the 
rate of learning and the amount of ac­
cumulated knowledge. Any strategy at­
tempting to improve the design process 
must therefore be concerned first with 
improving the learning. 

Energy analysis can play a very impor­
tant role in increasing the rate and ac­
celerating the learning dur ing the de­
sign process (Fig. 1). As the designer 
learns more about the energy per form­
ance of the design, the learning curve 
representing the design process can be­
come steeper and can reach a higher 
level. This means that the entire learn-

LEARNING CURVE FROM ENERGY ANALYSIS 

1 KNOWLEDGE FROM ENERGY ANALYSIS 

 
  

 

F I G U R E 1: D E S I G N A S L E A R N I N G P R O C E S S 

ing process can proceed faster and that 
more comprehensive knowledge can be 
developed about the problem and the 
solution. 

The "contractual" model of design 
The architectural design process can 
also be viewed as a function of the archi­
tect's contract. A contract primarily de­
fines the type o f work the architect will 
perform during the design, the type of 
information (i.e., documents) the archi­
tect will generate, and specific times at 
which the architect will submit the in­
formation. 

The process so defined is strictly 
linear in dme (Fig. 2). I t may start with 
architectural programming, or with 
schematic design, or even later: it may 
continue as long as the supervision of 
construction or it may terminate at the 
end o f design development or even ear­
lier. Design terminates when the re­
sources considered in the contract are 
exhausted: time or funding . Charac­
teristically, the designers' personal 
abilities or the limits to the understand­
ing of the problem are not accounted 
fo r in this model. Also, the described 
process is not continuous; it is inter­
rupted by periods of review, over which 
the designers have little control. 

In the "contractual" model, energy 
analysis is useful only i f it helps design 
buildings more energy efficient than 
they would otherwise be. Implications of 
this are clear: energy analysis must take 
place during the design process— 
information must be available at the time 



design decisions that are critical to the 
energy performance are made. Energy 
analysis which follows such design deci­
sions and treats them as faits accompli is 
not a positive contribution to dt'sion. 

The energy performance of a build­
ing is being determined f r o m the very 
beginning of design. The earliest design 
decisions (those that formulate the de­
sign concept, the configuration and the 
orientation of the building, and its 
placement on the site) are usually the 
most critical. (The architect often does 
not have an opportunity to participate 
in programming, and determining the 
energy performance then does not start 
until the beginning ol schematics.) Af ter 
that, each new design decision has a 
progressively smaller impact on the 
energy performance of the building. By 
the time design development is coming 
to conclusion, design decisions have the 
effect of fine-tuning the performance. 

In support of architectural design 
Architectural energy analysis is thus 
most effective at the beginning of de­
sign. A l l too often, unfortunately, it 
does not start until much later and after 
severe limitations to the building's 
energy performance have already been 
set by uninformed designers. The actual 
tools employed in energy analysis dur­
ing the design process vary according to 
the stage in development of the process 
(Fig- 3). 
Brainstorming: A t the beginning, 
"brainstorming" is most effective. By the 
time the strongest design solution is be­
ginning to crystallize and the designers 
need more quantitative information, 
brainstorming will partially give way to 
"module analysis." Af te r the final design 
development and dur ing the develop­
ment of construction documents, f u l l -
scale "parametric analysis" of the entire 
building is needed. 

Dur ing "brainstorming," energy anal­
ysis focuses on the generation o f many 
energy-conserving concepts that may be 
appropriate for the particular design, 
and on the assessments of the merits of 
each of them. The essential part of 
brainstorming is speculation: oppor­
tunities to employ various energy-
conserving features in the building and 
the effecnveness of the proposed con­
cepts are judged mostly on the basis o f 
previous experience or the analysis o f 
other buildings. 

Quanutative analysis at this stage is 
limited to the manipuladon of only the 
most obvious design parameters. Early 
quantitative analysis is always based on a 
large number o f assumptions, since the 
detailed information about the design 
necessary fo r such analysis simply has 
not been developed yet. 

One of the most important activities 
during the "brainstorming" phase is the 
"energy education" oiallparties involved 
in the design. Education may pertain to 
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F I G U R E 3: E F F E C T I V E N E S S A N D C O S T O F A R C H I T E C T U R A L E N E R G Y A N A L Y S I S I N T H E D E S I G N P R O C E S S 

the state of the art in energy-efficient 
design, the goals of energy-efficient de­
sign, and about the ways and strategies 
to reach energy ef ficiency in a building. 
I f this education is successful, all parties 
(the building's owners, the designers, 
the building management) develop a 
"common language"—lutiue decisions 
related to the energy performance o f 
the design are then reached more 
swiftly. .^Iso, the goals of energy per­
formance for the particular building 
and the strategies in design to reach 
those goals are easier to determine. The 
latter are perhaps the most important 
results of "brainstorming analysis." 

As a particular scheme is formulated 
more clearly, more specific questions 
about its energy performance need to be 
answered. Typically, this takes place in 
the latter part of schematic design. 
While the design solution is beginning 
to take specific shape, it is still defined 
rather unevenly: parts of the solution 
are worked upon in more detail than 
others. Typically, these parts are most 
representative of the performance of 
the future building. 
Module analysis: Using this type of 
anaK sis, the typical, critical parts of the 
building are isolated f rom the remain­
der of the building. Sections of the 
building (a few floors, a few bays, or a 
few rooms) are defined and analyzed 
quite carefully under the assumption 
that their energy performance will 
characterize the energy performance of 

the entire building. "Module analysis" 
provides the first opportuity to perform 
fairly detailed quantitative analysis, in ­
cluding simple parametric analysis. As a 
result, the designers can decide which 
are the most promising specific, detailed 
solutions among those that they are con­
sidering. They can also be alerted to 
favorable solutions they may have 
missed. These decisions are no longer 
based on speculation—they are based on 
results f r o m reliable analysis, which has 
taken into account characteristic design 
factors. The most important result of 
"module analysis" is the discovery of 
those elements in the design that can be 
changed in the next stage and result in 
the greatest improvement of energy 
performance. 

The energy performance o f a build­
ing cannot be ful ly understood until the 
entire building has been analyzed in de­
tail. I n such analysis, the design is typi­
cally modeled by one or more sophisti­
cated simulation models (P/A, A p r i l 
1980, pp. 98-101). When all the infor­
mation about the design required by 
these models has been developed (typi­
cally later in design development), one 
can start "parametric analysis." 
Parametric analysis: Dur ing this stage, 
dif ferent design decisions are examined 
in detail by simulating their effect on the 
performance of the entire building over 
an extended period of time. From the ^ 
results of "parametric analysis," one can ^ 
access the specific benefits f rom dif fer- S 
ent decisions, compare them, and also ; | 
determine quite precisely the role they 
play in the overall performance of the "J 

I 
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WAINWRIGHT (ORIGINAL), NOVEMBER 1981 
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BENEDICTINE MISSION, MARCH 1981 

C R Y S T A L CATHEDRAL, D E C E M B E R 1980 RE 
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building. "Parametric analysis" offers 
the single means of decision when dif­
ficult choices in construction details and 
materials must be made on the basis of 
their energy performance. 
Meeting codes: Full-scale quantitative 
energy analysis of the entire building 
also provides the necessary data for the 
demonstration of performance in com­
pliance with energy codes. This demon-
stiation tvpically takes place at the end 
of preparation of construction docu­
ments of compliance with codes, when 
all necessary details have been resolved 
and the demonstration represents the 
final analysis. More important, full-scale 
quantitative analysis with sophisticated 
simulation models dur ing design de­
velopment can clearly indicate whether 
the building is going to meet the code 
when code compliance analysis is per-
forined much later. Correspondingly, 
"parametric analysis" can tell the de­
signers which design modifications may 
be needed to meet the energy code. 
Costs: There is a discrepancy between 
the effectiveness of architectural energy 
analysis and its cost (Fig. 3). Energy 
analysis is clearly most effective early in 
the design process. At that time it is rela­
tively inexpensive, mostly because 
"brainstorming" is neither labor nor 
equipment intensive. While the effec­
tiveness of energy analysis inevitably 
drops dur ing design development, its 
cost rises very significantly. This is be­
cause detailed quantitative analysis with 
sophisticated simulation models re­
quires a lot of work and the use of ex­
pensive equipment in the modeling of 
the building. The cost of "parametric 
analysis" drops significantly because the 
detailed modeling of the building has 
been finished by then. Attempts to 
"save" money by delaying architectural 
energy analysis are obviously counter­
productive. Designers who think that 
"right" design decisions early in the de­
sign process can be made entirely with­
out the benefits of energy analysis (i.e., 
"brainstorming analysis") later often 

find that they were wrong; the resulting 
changes in the design often prove to be 
much more expensive. The high cost of 
analysis dur ing design development is 
di f f icul t to avoid, because the most 
energy-efficient choices often cannot be 
made without "parametric analysis." 

Comparison of energy performance 
Most information about energy per­
formance of buildings is expressed as 
annual consumption per sq f t , as peak 
hour consumption, or as total annual 
consumption. Comparison of energy 
performance in the demonstration of 
compliance with energy codes is given as 
total annual load per sq f t . Comparisons 
relevant to architectural design are typi­
cally given as heating and cooling loads 
for the building. Such comparisons sel­
dom reveal much about the effect of oc­
cupancy or the climate on the energy 
performance without detailed study of 
parameters in the simulation, even 
when electrical loads f r o m lighting and 
occupant-oIterated equipment are in­
cluded in the analysis. 

The comparison of the simulated 
energy perforinance of buildings as in­
dividually reported in Progressive Archi­
tecture (Fig. 4) demonstrates the point 
clearly; the most energy-efficient build­
ing appears to be the Flat Rock Brook 
Nature Center in Englewood, NJ, a 
building with no air conditioning. The 
Aquatic Center in Corvallis, Or, appears 
to be the least efficient; the plot fails to 
communicate anything about the ex­
traordinary requirements for heating 
required in the use of the building. 

The notion of energy efficiency 
changes somewhat when the intensity o f 
occupancy is considered. I f the demand 
for energy is plotted for the same build-
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ings against man-hours of their use, the 
results of comparison are a little d i f fe r ­
ent (Fig. 5): they favor more the heavily 
occupied buildings. 

The best way to measure the success 
of the design in dealing with the climate 
in which it is located may be in the estab­
lishment of its heating and/or cooling 
effectiveness. This is accomplished by 
determining the heating load per sq f t 
per heating degree day and the cooling 
load per sq f t per cooling degree day. 
Figs. 6 and 7 show the heating and cool­
ing effectiveness respectively for the 
buildings analyzed in Progressive Architec­
ture. (The comparison of cooling effec­
tiveness includes a smaller number of 
buildings because some of the buildings 
in Fig. 6 have no cooling system.) 

One may be tempted to plot energy-
performance against cost o f construc­
tion. This is p)otentiaIly misleading. Cost 
of construction is a function of many 
different factors: the type of building, 
its location, its owner's aspiration for 
status, the type of use, etc. I t is often 
impossible to fully isolate the cost of 
energy-conser\ing features. Construc­
tion cost is hardly ever representative of 
the e f fo r t put into making the building 
energy efficient. Crystal Cathedral is a 
case in point: its total load is relatively 
small, mostly because the volume above 
the ground is unconditioned and be­
cause the building is used only a few 
hours per week. Yet the cost of con­
struction per sq f t exceeded several 
times the cost of the next most expen­
sive building in the Energy Analyses. 
Crystal Cathedral's high cost of con­
struction certainly does not reflect much 
upon its energy performance. 

DOE-2 in design 
When architectural energy analysis in­
volves the manipulation o f numbers, the 
use of one or more quantitative models 
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is inevitable. These models may be very 
simple and may not even require the use 
of a calculator; or they may be very 
complex and capable o f execution only 
with the help of large computers. 

As a rule of thumb, the more complex 
a model of the energy performance of 
buildings, the more architectural design 
variables can be considered. This is not 
to say that simple models are not useful 
in the design process (see previous arti­
cle). However, some of the very impor­
tant parameters of energy performance 
of buildings (e.g., external shading, 
managed windows, patterns of use, the 
annual variation of climate, etc.) can be 
considered only with the more sophisti­
cated models. 

Several models qualify as "sophisti­
cated." O f those, DOE-2 is perhaps the 
most powerful for architectural energy 
analysis. This is because DOE-2 can con­
sider the greatest number and variety of 
architectural design parameters that de­
termine the energy perforinance of 
buildings (P/A, July 1980, p. 63). Models 
that are excellent in the simulation o f 
the performance of mechanical systems 
(e.g., ACCESS or TRACE) are less 
sophisticated in the calculation of the 
building's heating and cooling loads and 
often cannot consider the appropriate 
detail of architectural design nor credit 
the building for some of its special 
energy-conserving features. 

DOE-2 can be used virtually at any 
time in the design process. It can be 
useful in "brainstorming," in "module 
analysis," and in full-scale "parametric 
analysis." The scope and strategy of 
simulation will vary with the time 
DOE-2 is used. Dur ing "brainstorming," 
it is likely to be limited to some 
generalized, hypothetical descriptions 
of the design; DOE-2 analysis will con­
sist of the comparison of generalized 
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performance of different configura­
tions, given different orientations, cli­
mates, and other general considera­
tions. The sophistication of the analysis 
at that stage of design matches the level 
of sophistication of the examined design 
solution. 

During "module analysis," the capa­
bilities of DOE-2 are utilized much 
more. The design of the typical modules 
includes enough detail: DOE-2 descrip­
tion of the modules' features that are 
important to the energy performance is 
based on actual design decisions, not on 
assumptions. The impact of various de­
sign decisions can be examined in as 
much detail as is defined by that stage o f 
development of design. 

DOE-2 is best utilized in "parametric 
analysis." While it cannot generate reli­
able, exact predictions of the actual 
energy consumption (P/A, Apr i l 1980, 
p. 100), DOE-2 is at its best when all 
parameters of energy performance are 
controlled. When all parameters are de­
fined, the variation of one parameter 
causes a change in results f r o m simula­
tion which is a clear and reliable indication 
of the effect o f the variation. 

One of DOE-2's characteristics most 
important in architectural energy analy­
sis is its ability to examine hourly per­
formance for a f u l l year. Peak loads are 
sometimes poor indications of a build­
ing's energy efficiency: one building can 
have higher winter or summer peak 
loads than another, yet consume less 
energy in a 365-day period. The build­
ing's annual performance provides a 
much better measure of energy e f f i ­
ciency. Energy efficiency dur ing peak 
demand hours is becoming an increas­
ingly important consideration o f energy 
performance. Peak demand hour analy­
sis can also be accomplished with 
DOE-2. 

Sometimes buildings do not have cool­
ing and/or heating systems. This is par­
ticularly true of some building types 
(e.g., in most other countries housing is 
not expected to be air conditioned) and 

of buildings located in extreine climates. 
I f a design does not include a heating 
and/or a cooling system, no heating 
and/or cooling loads are evident. Then 
the critical measurement of the build­
ing's performance is the interior tem­
perature. DOE-2 can simulate the 
hourly fluctuation of interior tempera­
tures for any space in the building and 
fo r any length o f time. 

O f course, no model is ever even close 
to being perfect. The problems encoun­
tered in architectural energy analysis 
with DOE-2 result f rom the conceptual 
shortcomings of the model or f rom the 
limitations in its size. When such prob­
lems are encountered, one has to resort 
to "tricks" in the description of the de­
sign or to modifications of the DOE-2 
prograin. Occasionally, features charac­
teristic of the design simply cannot be 
modeled by DOE-2 in any way. 

Tricks 
"Tricks" are definitions o f design 
properties described as some other 
properties with very similar perform­
ance characteristics. One may not be 
modeled by DOE-2, the other can. The 
use of "tricks" in DOE-2 siinulation is 
limited only by the resourcefulness of 
the user. Many "tricks" are used in 
Energ) Analyses that are published in 
Progressive Architecture. When no "tricks" 
are appropriate, one may be able to 
modify some of the algorithms in 
DOE-2 or add new ones. This implies 
access to DOE-2 code, which is seldom 
available in the commercial use o f 
DOE-2. Some problems are encoun­
tered repetitively. 
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Interior glazing: Intt ' i ior glazing (inte­
rior windows, glass walls, and glass 
doors) cannot be directly modeled by 
present versions of DOE-2. Conceptu-

;i window in the DOE-2 description 
of a building is always part of an exterior 
wall. I f a window is defined as part of an 
interior surface, DOE-2 will simulate 
onlv its thermal performance correctly; 
any solar gain through such a surface 
will be ignored. The appropriate "trick" 
solution is to describe the internal wall 
as external, and to discount the direct 
solar gain and conductive loss and gain 
f r o m the outside. It was first used in the 
P/A Energy Analysis of the H(M)ker 
Chemical Office Building (P/A, Apr i l 
19S0), and was reused in many other 
Energy Analyses. 
Air stratification: Many buildings in­
clude very tall spaces. Because of the 
height of such spaces, and because o f 
convection, the air will move vertically 
and the temperature at the top of the 
space will be considerably higher than at 
the bottom. This process is called air 
stratification. DOE-2 cannot model "air 
stratification." The best strategy is to d i ­
vide the tall space vertically into two or 
more thermal zones and simulate 
thermal transfer between them. It was 
used in the Energy Analysis of the 
O'Connell Center (P/A, June 1980), the 
Crystal Cathedral (P/A, Dec. 1980), the 
State of Illinois Center (P/A, Feb. 1981), 
the Santa Monica Place (P/A, June 
1981), and the renovation of the Wain-
wright Building (P/A, Nov. 1981). 
Curves: No model accepts curved sur­
faces. Al l irregular surfaces are modeled 
as flat segments. The number of seg­
ments will depend upon the characteris­
tics o f expected performance. I f the sur­
face is only subject to conductive loss or 
gain one segment with the same area as 
the curved surface may suffice. I f the 
curved surface is exposed to sun, even 
the division into many segments may 
not be enough. 
Natural ventilation: DOE-2 cannot di­
rectly simulate natural ventilation. The 
eff ect o f air flow inside the building can 
be simulated only through controlled 
infi l tration, as was done in the Energy 
Analysis of the Crystal Cathedral. 
Under certain circumstances, one can 
w i ite natural ventilation algoriilnns and 
add them to DOE-2 code; such al­
gorithms are designed only for a par­
ticular building, as was the case in the 

simulation of the vented double skin for 
the Hooker Chemical Office Building. 
When natural \i-ntilation is the critical 
performance characteristic o f a design, 
DOE-2 analysis must be coupled with 
wind innnel and comfort analysis. 
Natural light: The consideration of the 
effects o f natural l ighting on thermal 
performance is d i f f icul t with the cur-
i cntly available versions of DOE-2. The 
only way to represent daylighting in 
DOE-2 simulation is to manipulate ar­
tificial l ighting: electrical load is reduced 
for the area in the building that is af­
fected by daylighting. One has to be 
very caref ul when determining such re­
ductions in lighting load, as this method 
o f credit for daylighting cannot prop­
erly account for the hourly variation 
in the effectiveness of daylighting. 

It is not possible to correlate auto­
matically the conditions of the sky or the 
position of the sun with l ighting sched­
ules in DOE-2. Since daylighting starts 
and ends at different times throughout 
the year, one must resort to the defini­
tion of several lighting schedules to 
adequately represent the beginning and 
the end of daylighting periods and the 
variation of the depth of zones af fected 
by natural light. This is a very laborious 
process which results in very large 
DOE-2 descriptions of the use o f the 
building. 

The real issue in the simulation of 
lighting is the simulation of the per­
formance of lighting control systems. 
The commercially available version of 
DOE-2 assumes essentially only a dis­
crete switching system, whereby the in­
tensity of light in the space can change 
only once an hour and according to 
some defined plan. Dimmable lighting, 
flexible control systems for nuiliiband 
lights, or occupant response according 
to conditions cannot be adequately 
simulated. Fortunately, a daylighting 
version of DOE-2 is well along in de­
velopment at the Lawrence Berkeley 
National Laboratory. 
Patterns of use: A building's energy 
perfoi inance is very strongly influenced 
by the patterns of its use. Data for the 
siinulation of occupancy are typically 
provided by the client or building man­
agement. As much as such information 
is of ten founded in experience or in ob-
ser\ ation of the use of similar buildings, 
a large portion is based on speculation. 
This is one of the inajor reasons why the 
prediction of the actual consumption of 
energy fo r the building still in design 
will inevitably be different f rom the ac­
tual consumption of the building when 
occupied. I f one wants to compare the 
performance of one design with an­
other, one must use the same occupancy 
characteristics fo r both, or the compari­
son will be meaningless. 

Weather: The consideration of weather 
is another reason fo r the discrepancy 
between the simulated and the actual 
energy performance. Climatological 
data used in DOE-2 simulations are ob­
tained f rom annual weather tapes, 
which are compiled by the National 
Oceanic and Atmospheric Administra­
tion ( N O A A ) . Those data are based on 
measurements at weather stations that 
are typically located at airports. A m ­
bient temperature, humidity, wind 
speed and direction, cloudiness, etc., at 
the site of the building may be very dif­
ferent f rom those measured at the air­
port. Even worse, for many buildings 
the closest source of measured weather 
data may be hundreds of miles away. 

Though hourly weather data can be 
simulated for a particular location f r o m 
a general set o f weather characteristics 
for that location, very little can be done 
to account for the actual differences in 
microclimate between the building site 
and the site o f the source o f data. One 
possible recourse is to take the critical 
measurements at the building site and 
adjust the weather tape before simula­
tion. This is a costly and time-con­
suming project, often not at all feasible. 
The problem may be partially alleviated 
by the development of models (now in 
progress) that wil l adjust the informa­
tion on wind speed and direction as a 
function of the distance and the topo­
logical characteristics of the area be­
tween the building site and the site of 
measurement. 

Conclusion 
Despite some shortcomings, tools for 
energ>- analysis throughout the design 
process are available and are continu­
ously being improved. There is no 
longer any excuse fo r not considering 
energy conservation f r o m the very be­
ginning of design. 

This article points out some questions 
about energy efficiency of buildings. 
Two standard procedures of coin pa r i -
son of energy efficiency failed to agree. 
What is "true" energy efficiency? Is the 
present demonstration o f compliance 
with energy codes misleading? The an­
swers to these questions will depend on 
one's point of view and the cir­
cumstances under which they are raised. 
The architect must try to understand 
the relevance of such questions to his or 
her design. Af te r all, the most important 
thing is to learn more. • 
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Introduction Part I I Goldilocks and 
the 13 buildings 

For the first time since these 
April issues were devoted to 
energy, we have had a prob­
lem of too many buildings fit 
to publish. We could have 
published 20, but some 
thought that was too many; 
16 seemed appropriate to a 
few people here; but 13 . . . 
that was just right. 

The other evening, 1 was reading Goldilocks and 
the Three Bears to my young son. The story was 
proceeding smoothly until I got to the part where 
Goldilocks tastes the porridge. The largest bowl of 
porridge was too hot, the middle-sized bowl was too 
cold, and the littlest bowl contained porridge that 
was just right! I stopped reading. How could this 
be? Assuming they were all served together, the 
smallest bowl would contain the coldest porridge. If 
lukewarm porridge was what Goldilocks was after, 
why not take the middle-sized bowl? 

The truth is. Goldilocks had a formal hang-up. 
She liked small things: little chairs, little bowls, little 
beds, and little bears. Her choice was only partially 
based on thermodynamics. The other part was pure 
form. 

Style-conscious owners and designers alike 
would prefer a specific look, something you 
could sell as "solar" or "energy efficient." A l l 
the buildings would have that look in some 
fo rm. Over the four years P/A has been doing 
these energy issues, we have proven, beyond 
a doubt, that there is no specific aesthetic to 
energy design. 

I n fact there are big buildings and complex 
mechanical methods of conservation and 
small extremely simple solutions. There are 
houses, schools, office buildings . . . and they 
are spread throughout the country. A n 
energy building can be socially conscious, 
built by its inhabitants, built for the wealthy 
or the poor. It can be funded by a govern­
ment grant or not. O f course even the age of 
a building does not keep it f r o m being energy 
conscious. 

The buildings in this issue have been cho­
sen for many reasons. Individually, they can 
be judged on their own merits. I f energy does 
not dominate the design, it does not necessar­
ily dominate our discussion of it. When look­
ing at the examples and reading about them, 
one will inevitably compare them as build­
ings, concepts, and attitudes. What infiuence 
do the building type, program, and complex­
ity play? Does the architect innovate? How-
dominant is energy as a fo rm determinant? 
Is the space internal-load dominated or 
external-load dominated? What is the sched­
ule or u.se? How much control does the oc­
cupant personally have over energy use in the 
spaces? What role does the climate, the plain­
ing, or the site play? 

Many of the buildings have chosen earth 
berming, some are massive, some are light­
weight. Color is a factor in some designs, as is 
energ>- economy of shape. Thermodynamics 
control many decisions, while lighting deter­

mines others. The proximities of uses can also 
be an energy issue, as well as the three-
dimension disposition of space. Ventilation 
can be a reason for placing windows, doors, 
or openings. 

One task already discussed in Part I is to 
know enough about the expected energy per­
formance of the ensemble that constitutes 
your building so that every possible energy 
contribution towards the success of a building 
can be made by it. A n energy-conscious de­
sign is literally one in which the designer has 
consciously sought to balance the energy-
consuming characteristics of the building 
with all of the other social, physical, and 
climatic influences in the design. It is not 
necessarily petroleum-independent. It is not 
necessarily energy-minimizing. . \ good 
energy-conscious design is "architecture-
optimizing" in the broadest and deepest 
sense. 

Af te r years of e f for t , architects are now 
achieving a proper perspective about energy. 
Engineering determinism has given way to a 
softer, more humane kind o f building. De­
sign offices that scurried to catch up on 
energy and filled up with engineering are 
now ca.sting about for better designers. The 
most di f f icul t task is lo sla\ in f)alance: 
neither the fo rm nor the technolog\ domi­
nates the building. The building must domi­
nate the building. 

Time has been a crucial element all along: 
the speed at which the information is gener­
ated, the speed at which it is consumed, the 
speed with which it can be used. It could take 
five years to find out whether or not the ana­
lytical procedure used, the design, and the 
building performance actually correspond. 
There will never be enough time for the qual­
ity; the only hope is to achieve enough quality 
for the time. 

With each design, the confidence grows. 
The energy and comfort qualities of building 
are better understood; the balance of impor­
tance within the design is more nearly per­
fect; more time can be devoted to under­
standing more of the problem. 
[Richard Rush] 
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Vocational Technical 
Education Facility, 
University of Minnesota, 
St. Paul 

A north star 

A new facility by the Archi­
tectural Alliance at Univer­
sity of Minnesota combines 
aspects of energy efficiency, 
contextualism, and reuse in 
one building. 

An old lii'estock pavilion con­
verted to classroom use (bottom) 
is joined to a new office addition 
via a transitioiial atrium (below 
and far right) that becomes a 
campus lounge and part of the 
campus pedestrian sky walk 
system. 

The St. Paul campus o f the University of 
Minnesota is not unlike many other older 
campuses across the country. What had once 
been a fairly cohesive collection of attractive 
buildings, related to each other in terms of 
scale and materials, has been seriously eroded 
over the past few decades by the addition of 
new and generally unsympathetic structures. 
Part of the .-Xrchiteclural Alliance's intention, 
when asked to provide a new Vocational 
Technical Education Facility for the school, 
was to counter that trend. 

At this former agriculture college, the ar­
chitects were asked to convert a handsome 
red brick livestock pavilion of 1904 into the 
faculty offices, classrooms, and a library fo r 
five related but previously separated divisions 
that teach students how to teach vocational 
and technical subjects. I t became immediately 
apparent, however, that even with the excava­
tion ol the pavilion's dir t floor and the addi­
tion of a new subterranean floor, the result­
ing 30,000-sq-ft structure would still not 
adequately house the functions planned for 
i t . Consequently, a new 100,000-sq-ft addi­
tion of four stories was designed to be added 
to the rear of the renovated three-story pavil­
ion, where the sloping site would allow roof 
lines to be maintained at a similar height. 

The new facility, which accepts its first stu­
dents this spring, shows a number of 
significant attributes. In addition to reusing 
the older structure, which accounts for a con­
siderable energy saving in itself, the new-
building is also highly energy efficient. I t has 
been carefully related to the pavilion through 
the use of a similar type of red brick and red-
stained mortar, and where it corresponds to 
the older building, it has been brought down 
to scale fo r compatability. A t the rear south 
facade, which incorporates a Trombe wall, 
the building has been detailed essentially as a 
light, glass structure that forms a welcome fo i l 
to the somewhat ponderous recent buildings 
up the hill to the north. 
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Vocational Technical Education Facility, 
University of Minnesota, St. Paul 

Another attractive feature of the new build­
ing is that the architects did not simply attach 
it to the old building, but added it in a sensi­
tive way that allowed them to maintain the 
integrity of the former livestock pavilion and 
its handsome details. The new building also 
adds an important new amenity to the cam­
pus. The addition, which houses laboratories 
and shops on its lowest level and faculty of­
fices on its upper levels, is attached to the 
classroom pavilion by means of a high, light 
atr ium. This transitional space uses clerestory 
glazing and skylights fo r daytime lighting. 
That light is then passed through glass-block 
walls to illuminate the north offices in the 
new faculty building, which is attached to the 
south side o f the atr ium. 

The atr ium, in addition, interconnects the 
various levels of the old and new structures by 
its stairs and elevator, and it connects to an­
other building by a ramp to the west to be­
come part of the campus skywalk system. A 
future bridge will f o rm a connection over a 
road to the east campus. As part o f the en­
closed pedestrian system needed in the harsh 
winter climate, the a t r ium, which is also a 
lounge, becomes a gathering place not only 
for students in the new facility, but for all 
otlicrs as well. 

Energy considerations 
Ik sides its circulation a n d lighting functions, 
the atr ium has one additional attribute. I t and 
the connecting ramp system were designed to 
be heated and cooled by the tempered air dis­
charged f rom the structures at its side. The 
resulting cascading airflows minimize heating 
and cooling and also allow the atrium to be 
used as a return air plenum. 

The most important energy-saving feature 
of the building, however, is the unvented 
Trombe wall that forms most of the south 
w a l l ot i l i f l a c i i i t N building. This wall is com­
posed of an interior "thermal" wall and an 
exterior, single-glazed "moisture" wall. These 
are separated by a 3-ft-wide greenhouse 
space in which horizontal sunshades of metal 
deck (walkable for maintenance) are placed 
al)o\f l ihhon windows in the interior wall to 
screen summer sun. while allowing winter sun 
in for l ighting and passive heating. 

The imier wall is (()ini)()scd of 8-in.-thi(k 
spandrels of filled concrete block between the 
floor line and the window sill, and a structural 
spandrel beam between the window head and 
the posi-tensioned concrete floor slab. The 
outer side of this interior wall is equipped 
with a motorized, thermostatically controlled 
movable insulation system that can be either 
lowered or raised over the glazing or thermal 
mass areas of the wall depending upon the 
requirements for heating and cooling dur ing 
the various periods of summer and winter 
day and night (as shown in detail in the dia­
gram at right). [David Morton] 

Data 
Project: Vocational Technical 
Facility, University of Min ­
nesota, St. Paul. 
Architects: Architectural Al­
liance, Minneapolis, Mn, Her­
bert A. Ketcham, principal in 
charge; Thomas J. deAngelo, 
principal designer; Art Yellin, 
Chris Johnson, Linda 
McCracken-Hunt, George Ste­
vens, Peter Pfister, project team. 
Client: University of Minnesota. 
Site: a sloping 1 Vi-acre infi ll lot 
with dedicated open space to the 
south. 
Program: classrooms, laborato­
ries, and offices of 100,000 sqft, 
plus 30,000-sq-ft reused live­
stock pavilion for classrooms. 
Structural system: cast-in-place 
concrete footings, columns, and 
slabs; steel decking and beams 
over interior courtyard; new steel 
joist floors in remodeled pavilion. 
Mechanical system: central 
high-pressure steam with low-
pressure distribution; interior 
courtyard used as return air 
plenum; passive solar Trombe 
wall with movable insulation sys­
tem for south offices. 
Major materials: cast-in-place 
concrete walls; masonry interior 
and exterior with 2-in. rigid in­
sulation and concrete block. 
Aluminum windows in new and 
existing structure; sloped glaz­
ing; 12-in. clear glass block; 
single-glazed curtain wall at 
Trombe wall ( see Building mate­
rials, p. 224). 

General contractor: Knutson 
Construction Co. 
Costs: $5,194,350 ($52 per sq 
f t ) , including site work. 
Photography: Franz C. Hall. 

.Although seen during a winter 
day, the new addition at the south 
of the old pavilion is shown as its 
insulating shades of the Trombe 
wall would be used during a 
summer day (facingpage, top), a 
winter day (middle left), and a 
winter night (middle right). In-
side the new addition (left) ribbon 
windows in the Trombe wall il­
luminate scmth-facing spaces 
(top); areas in the north oj new 
addition (middle) borrow day­
light from atrium and skywalk 
system (bottom), which is also 
seen from exterior (facing page 
bottom). 



  

 
 
 

  
  

  
  

 
    

  
  

  

   
  

  
  

P A S S I V E S Y S T E M - W I N T E R P A S S I V E S Y S T E M S U M M E R 

Trombe wall passive system. 
Winter day: low-angle winter 
sun is not blocked by sunshades 
and heats and lights office inte­
riors; insulation is automatically 
raised to allow sunlight to heat 
masonry and concrete mass wall; 
on cloudy days, insulation is low­
ered over mass walls to keep 
heat in. 
Winter night: insulation is low­
ered over glazing and thermal 
mass areas to reduce heat loss. 
Summer day: horizontal sun­
shades screen high-angled sun 
from interior; insulation is low­
ered over mass wall to minimize 
solar gain. 
Summer night: insulation is fully 
retracted; greenhouse space be­
tween exterior moisture wall and 
interior thermal wall is vented 
directly to outside to provide con-
vective cooling of interior ther­
mal wall. 
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Hawkweed Offices, 
Osseo, Wi Basic white 

A rural office building for 
an architectural firm with an 
established reputation for 
passive solar design uses a 
minimum of strategies for 
the simplest of spaces. 

 
    
    
    

  

Data 
Project: Hawkweed Group Of­
fice Building, Osseo, Wi. 
Architects: Hawkweed Grnup 
{Rodney Wright, president, 
Robert Selby and Sydney Wright, 
vice-presidents). 
Site: south-facing slope on 
160-a ere tract. 
Program: 1000-sq-ft office for 
arch itectu relpla n ning. 
Structural system: wood jrame, 
including walls below grade; 
concrete slab floors; stone walls to 
south. 
Major materials: tlusli pnw ex­
terior walls; wood windows; gyp­
sum hoard interior, hardwood 
trim (see Building materials, 
p. 224). 
Mechanical system: Ixickufi 
wood furnace; underfloor duct. 
Contractors: owners, cxn-ptfor 
some skilled trades. 
Costs: estimated $50,000, in­
cluding furnishings, allowing 
for owner labor. 
Photos: Robert Selh\. 

It's small and simple, but it works. This little 
buikl ini ; comfortably houses a six-person ar-
( l i i i i ' t I l i r a ! I i rm. And nestled into its tarni-
land site in Northern Wisconsin it looks just 
right. 

The Hawkweed firm, established in Chi­
cago back in 1973, moved in 1980 to this site 
about :̂ ()() miles to the northwest—an old 
iai ni purchased originally as a country re­
treat. As their practice in the specialized area 
of solar buildings expanded and spread over 
several states, they decided that any place 
within reach of telephone, airplane, and par­
cel service would suit their professional 
needs. Here, they could live across the field 
and work w ithin sight of the flowers that gave 
the firm its name and its sunlike logo—the 
red and gold hawkweed (known elsewhere as 
"devil's paintbrush"), which tracks the sun 
and closes at night. 

One ol I heir progi am requirements was a 
(lesi<;n that would permit members of the 
f i rm, with some able-bodied offspring, to do 
most of the construction themselves. Another 
objecti\e—part practical, part philosophi­
cal—was to use local and natural materials so 
far as possible. 

In contrast to most passive solar architec­
ture, this little office is a remarkably uncom­
plicated volume. The firm's previous work, 
well documented in The Hawkweed Passive 
Solar House Book (Rand McNally, 1980), dis­
plays the angular planes, jagged silhouettes, 
and complex fenestration pattern we have 
come to expect. The serenity of the fo rm 
here, however, is clearly not based on any 
change of formal preference, but on the rela­
tive siinplicity possible with this function at 
this scale. The building is occupied mainly by 
day, has no great needs for privacy, includes 
no cooking, has little need for hot water. It 
was possible to stretch out a volume of con­
sistent cross section and notch it into a south-
facing slope .so that both heating and lighting 
needs could be met with the simplest direct 
gain methods. By caref ully adjusting gl i ^ ^ 
area and sun shades to sufficient mass, with 
superinsulation and sealed joints, there was 
no need fo r even such passive devices as 
Trombe walls or water drums, which the ar­
chitects would typically use fo r residential 
buildings. Summer cooling in this I4-ft-deep 
space requires no more than opening the 
windows—ca.sements that catch air running 
up the slope f r o m the .southwest. 

The architects have calculated that 80 per­
cent of heating needs can be supplied by the 
sun. The back-up wood .stove is t\ picalh used 
on cold mornings only—when an indoor 
temperature of 50 F inay coincide with - 2 0 F 
outside—often using office trash as fuel . 

Simplicity o f f o r m and predictability o f use 
allowed the architects to count on building 
contents to carry a 10 percent share of ther­
mal storage—including the 80 flowerpots that 
nurture ivy along the stone windowsills. Color 
counts, loo: white on the exposed walls fends 
o f f unwanted summer heat, slows down 
winter radiation losses; white on sunshade 
louvers and interior walls assures good light 
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distribution for draf t ing tables. Other 
seemingly small decisions count: full-height 
partitions between work spaces help with 
light distribution, quiet sound sufficiently, 
and add a little mass; flat ceiling planes— 
instead of the condnuous sloping plane that 
would look more dramatic—hold down the 
volume to be heated, simplify installation of 
the 24-in. insulation, and also help distrib­
ute light. 

The look o f the resulting building is remi­
niscent of small early Modern buildings 
influenced by the American vernacular—the 
New England houses of Gropius and Breuer, 
fo r instance. The simple volumes, the flush 
white wood above fieldstone foundauons, the 
cantilevered (and accurately proportioned) 
sun visors, and the accommodation to Amer­
ican carpentry practices all lie behind this ap­
parent connection. So does the direct con­
frontation with a romantic, abandoned-farm 
landscape. 

Under certain circumstances then—not for 
just any program or site—it is possible for 
passive solar design to take on a visible kin­
ship with the American Modernism of the 
1930s and 1940s—an innocent, optimistic 
Modernism that, at its best, reconciled techni­
cal and aesthetic goals. [John Morris Dixon] 

Offices ascend hillside (top 
photos) which has been sown with 
wildflowers and grasses. Interiors 
(above) have backup fluorescent 
task lighting, insulated night 
blinds rigged like sails, hardwood 
trim and furniture—some from 
trees on site. Visors (right) con­
trol heat gain on stone wall and 

floor slab. 

133 



Mississippi County 
Community College, 
Blytheville, Ar PVone 

A community college is born 
complete with state-of-the-
art passive solar and a 
photovoltaic/active solar hy­
brid collecting system of the 
future. The first PV system 
of this scale and use, it is 
also the first photovoltaic-
powered building ever fea­
tured in P/A. (See P/A, April 
1981, pp. 182-183.) 

(At right) The field of concentrat­
ing collectors exists to the west of 
the building. (Below) View from 
the northeast. (Bottom) View 
from the southeast. 

  

 
 

  

 

 

The pioneering e f for t in solar photovoltaic 
research and design is only part of the in t r i ­
cate built organism that contributes pro­
foundly to the ultimate educational goal ol 
this small Arkansas community college. What 
lifts this building into the realm of wonder 
and awe is that when Dr. Harry V. Smith was 
named president of Mississippi County 
Community College on February 17, 1975, he 
was the sole college employee, and there was 
no existing physical college at all. He saw his 
$2.5 million building budget as only the be­
ginning and initiated a dogged crusade to 
Washington, which two years later landed a 
$6.5 mill ion government grant f r o m the De­
partment of Energy. Once the new money 
was obtained, the task was just beginning. 
Photovoltaic technolog)', which was hardly 
out o f the laboratory, had to be transformed 
f rom possibility to practicality. The simple flat 
experimental solar panel with a cluster of 
cells became a field of 270 concentrating col­
lectors using nearly 60,000 wafer-thin PV 
cells and converting solar energy to 320 kW 
electrical power in addition to the thermal 
energy withdrawn in liquid f rom the warm­
ing cells. Added to all of this budget bending 
and solar pioneering, six months after he was 
sworn in as president. Smith began classes for 
800 students with faculty in hand and a tem­
porary classroom facility in a high school. 
Today, the field of collectors tracking the sun 
plugs into a building chugging away to edu­
cate 1200 students. Smith provides the single 
most valuable element any school can con­
tain: a good example. He is proof that one 
man's fetters are another man's foundations, 
proof of the power of hard work, vision, and 
just plain guts. 

From its inception and original concept of a 
cluster of low, individual buildings to its 
present state of completion, the project has 
had the same architect—Cromwell, Neyland, 
Truemper, Levy &: Gatchell, Inc., of Little 
Rock, A r . The insertion of energy-conscious 
design midstream into the college design 
meant no small e f fo r t in education for the 
firm itself. The complexity o f the energy 
strategy, however, cannot be ful ly understood 
without an appreciation of the ornate pro­
grammatic demands of the insutution. 

The program 
I n the mid-1960s, the State of Arkansas rec­
ognized the gravity of the low educational 
level o f its population. Mississippi County was 
targeted specifically for aid. Because of the 
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unequal academic achievement levels, such a 
community college demands a high degree of 
individualized instruction. The faculty-
student ratio is about 17 to 1. I n a given term, 
50 to 100 different courses can be taught. 

About 50 percent of the student population 
is employed f u l l time. Few classes are con­
ducted f r o m 1:00 to 4:30 in the afternoon, 
and a f u l l slate of courses is offered in the 
evening until 9:30. No classes are held on 
Fridays to allow time fo r staff meetings. 

I n programming the building, the em­
phasis was upon the necessary. The teaching 
spaces with costly complex requirements— 
scientific laboratories, art, and music 
spaces—were given first preference over a 
gym or a theater. A vocational school 18 miles ^ 
away helped to pick up the slack need for ^ 
workshops. Administrative offices were | 
provided to o f fe r a fixed base o f space for the 2 
staff, and local industries have contributed a 
building o f f campus for a gym. The First 
Baptist Church is used for a theater; there are 
five temporary classroom locations o f f cam­
pus. Even some o f the staff offices are in a 
trailer on the campus. 

Fortunately, the climate in Blytheville is not 
a harsh one: 3600 heating degree days and 
820 cooling degree days. There are approxi­
mately two months of summer, two months o f 
winter, four months of fa l l weather and four 
months of spring. Cooling was determined to 
be the primary mechanical load problem. 

The built solution 
The interface of programmatic use and 
energy conservation had some very specific 
formal results for the building. Although the 
architects recognized the importance of re­
ducing the energy load on the building be­
fore the PV system is plugged in, the exper­
imental nature of the collectors caused them 
to be placed in a field behind the building 
instead of integrated onto it. I n case of fai l ­
ure, the collectors can be unplugged, disas­
sembled, and carted away. 

The main concourse, which serves as the 
focal space of the school and a buf fe r between 
administrative offices and teaching spaces, is 
unconditioned and left to fluctuate seasonally 
with the outdoor temperature. I n the winter, 
the space is passively heated in the morning 
through its vaulted skylight. In the summer, 
the ridge vent and operable louvers at each 
end of the space provide natural ventilation, 
which can be augmented by fans. Outdoor 
temp)eratures as high as 105 F have produced 
recorded temperatures of 110 F on the sec­
ond level and 140 F at the uninhabited top of 
the vaulted space. The corridors in the aca­
demic wings, which feed into the concourse, 
are also unconditioned and rely upon spillage 
f r o m the air-conditioned spaces they serve. 
A n economizer cycle is used lor the mechani­
cally conditioned spaces to make use of out­
side air whenever possible. Classroom light­
ing is controlled by photocells. The entire 
mechanical system, including the active solar 
input, is managed and monitored by a com­
puterized energy management system. 

(Top) The fyhotovoltaic cells are 
mounted on the focal line facing 
the dislied collector. (Above) The 
upper atrium. 
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Mississippi County Community College 

Although by no means dominated by 
energy considerations, the overall f o rm of the 
building and distribution o f spaces also reflect 
the energy demands of spatial types. Admin ­
istrative offices are aligned f acing east. Class­
rooms are generally oriented fo r north light. 
Faculty offices are on the south, seasonallv 
heated or sheltered f r o m the sun by over­
hangs. The west fagade of the building is 
minimized to avoid afternoon sim. 

Insulated metal panels are used for ex­
terior walls with the exception of west-facing 
cast-in-place concrete walls. Walls are light in 
color to reflect heat. By use of the concourse 
(or atrium) space, daylight penetration into 
the administrative spaces is increased, while 
the exposed exterior envelope of the l)uiiding 
is minimized. 

The heavy u.se of the classrooms at night 
meant diminished fust cost advantages in 
using natui ill davlight. I f there is a flaw in the 
building design, it is the overreliance upon 
operable vertical blinds in the majority of the 
large interior and exterior windows in the 
building. The occupants of the spaces use the 
blinds to control sunlight, privacy, view, 
glare, and mean radiant temperature (MRT) . 
The blinds in many of the space are often 
closed. One secretary keeps her blinds c losed 
because the window surface in winter is too 
cold (MRT) . People in offices that face the 
concourse on the ground level close the 
blinds to keep the students f rom feeling as i f 
they are being watched. The morning sun is 
kept out o f east-facing upper-level offices 
with closed blinds. Even the president, whose 
of fice and meeting room overlooks the con­
course and has a spectacular view, keeps them 
closed. From a purely solar control point of 
view, blinds for the south should be horizon­
tal. I n any case with blinds closed, of course, 
the lights are on, adding to the electrical and 
cooling load. 

The main attraction 
The energy stars of the building are out back 
roosting like a silver flock of trained birds. 
The cupped concentrating collectors are 
aligned north to south, tracking the sun f r o m 
east to west. The polished "airplane W I I I L ; ' 

aluminum construction is roughly parabolic, 
focusing the parallel sun rays to a point or, i n 
this case, a line at the focal point. The 12-iiiil-
thick single crystalline silicon PV cells line two 
sides of a V facing the concentrating surface. 
Each flat cell has an active area o f 2.5 x 5 cm. 
The dished reflecting surfaces effectively 
magnify the sunlight fal l ing upon the PV cells 
by 30 times. While increasing the amount o f 
light on the cells multiplies the amount of 
electrons that are generated, the cells lose ef­
ficiency as they heat up. To cool the cells, a 
glycol and water solution is piped in back o f 
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the cells. A 30 percent glycol solution keeps 
the water f r o m freezing and inhibits corro­
sion. The tracking devices themselves are hy­
draulic and computer-controlled. 

The glycol solution is pumped through a 
heat exchanger where the solar heat is trans­
ferred into two 40,000-gallon hot water 
storage tanks. The stored water is piped on 
demand to the fan coil system where it con­
tributes to the space heating of the building. 

The electricity coming f r o m the PV field is 
d.c. and has to pass through an inverter be­
fore the a.c. current can be used by the build­
ing. When more electricity is produced than 
demanded by the building, the excess a.c. 
current is sold to the local utility at the same 
rate that the school must pay for utility-
supplied power. I f insufficient electricity is 
produced by the system, the school buys its 
electricity direct f r o m the Arkansas-Missouri 
Power Company. A stand-by boiler supplies 
hot water to supplement the collector heat. 
The chiller for cooling is electric. The peak 
electrical output for the project is estimated at 
320 kW with a solar cell efficiency greater 
than 11.5 percent. 

About $1 million was consumed in de­
velopmental research for the P\' s\sicni. An­
other $500,000 was spent on a fruitless ef for t 
to perfect a battery storage system. The PV 
collectors themselves cost about $3 mill ion 
(about the same as the whole building). Dur­
ing the design process, another $40,000 was 
si)cnt on computer analysis of the design, a 
process that delayed building the project for 
one year. The college was successful in raising 
its grant to $6.8 mill ion before Reagan's door 
closed on DOE funding . It was also able to 
obtain $1 mill ion to cover the first two years 
of a projected five-year post-occupancy proj­
ect they have dubbed "S.O.E.E. (Simulate 
Operate Evaluate Educate). 

I f you believe in Reagonomics, the sight of 
all that money sitting in the middle of an Ar­
kansas wheat field must produce a sense of 
regret that the monetary floodgates were not 
closed sooner. I f you believe"in the future of 
photovoltaics, there is also a sense of regret, 
but only that another couple of years will pass 
before government-sponsored research at 
this scale can continue ( i f voted into office). I f 
there are any doubters out there, they are not 
in Blytheville, Ar . More specifically, the inte­
rior walls of the Mississippi County Commu­
nity College are as white as snow, and no 
g ra f f i t i ! [Richard Rush] 

.4 borosilicate cover-glass is 
bonded to the front of each cell. 
The cells are mounted in two 
one-cell-wide, 10-ft-long strings 
to a hollow extrusion to form the 
receiver. Each cell string pro­
duces approximately 7.2 kW. 

Data 
Project: Mississippi County 
Community College, Blytheville, 
Ar 
Architects: Cromwell, Neyland, 
Truemper, Levy ^ Gatchell, 
Inc., Little Rock, Ar. 
Client: Mississippi County 
Community College, Dr. Harry 
V. Smith, president. 
Site: 80 acres of Mississippi 
Delta farmland. Building and 
parking area raised above flood 
level 
Program: a community college 
ni( lading classrooms, laborato­
ries, faculty offices, administra­
tive offices, student activity, and 
central energy plant. Total build­
ing area 53,440 sqft. 
Structural system: reinforced 
concrete foundations, structural 
steel frame, composite steel/ 
lightweight concrete deck, bar 
joists, and metal roof deck. 
Major materials: aluminum! 
expanded polystyrene sandwich 
pa nels,Ji berglcLss built-up 
roofing (see Building materiab, 
p. 224). 
Mechanical system: 
photovoltaic-powered electrical 
system and thermal resource, elec­
trical liquid chiller, back-up 240 
kW 8-stage boiler. 
General contractor: Huffman 
Engineering. 
Costs: $3 million for the build­
ing and $3 million for the solar 
sy.stem: $53.22 per sqft of build­
ing, and $9.70 per peak watt. 
Photography: Hursley, Lark ^ 
Hursley, except as noted. 
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(Above) The administrative of­
fices look out onto the concourse 
and borrow light. (Top right) 
The lecture hall relies completely 
upon artificial lighting. (Atfar 
right) Classrooms combine 
natural and artificial light. (Bot­
tom right) Since cooling load is 
the main consideration, north 
light penetrates the building 
while blocking the direct sun. The 
hall is conditioned only by spill­
age from the spaces that face it. 
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Two Virginia buildings Under and above 

An underground office 
building and a house by 
Walter Roberts demonstrate 
a range of passive solar de­
sign techniques. 

Data 
Project: One University Plaza, 
Fairfax, Va. 
Architect: Alternative Design, 
Waltei- F. Roberts, architect, 
Reston, Va. 
Client: Fairfax County Rede­
velopment and Housing Author­
ity, Fairfax, Va. 
Site: 2 acres, sloping to the west, 
bounded on north and west by 
residential community and on 
south and east by a road and 
university campus. 
Program: an 18,000-sq-ft off ice 
building, including central meet­
ing room, stoiage, and space for 
planned expansion. Earth shel­
tering was desired to conserve 
energy and to minimize the build­
ing's visual impact on adjacent 
residential areas. 
Structural system: composite 
steel frame on poured concrete 
perimeter walls and steel colu mns 
on concrete spread footings. 
Mechanical system: heat pump, 
air duct distribution divided into 
four separate systems with the two 
main systems capable of 100 per­
cent outside makeup air. 
Major materials: poured con­
crete, redwood, brick pavers, 
studs, gypsum board (see Build­
ing materials, p. 224). 
Consultants: structural, 
Tadjer-Cohen Associates; 
mechanical, LelandD. 
Eisenhower Ltd.; landscape. De­
sign Resource Associates; light­
ing, Peter Barna Lighting De­
sign. 
Costs: $1,186,000; $65 per sq 
ft. 
Photography: Walter F. 
Roberts. 

One University Plaza 
When the Fairfax County (Va) Redevelop­
ment and Housing Authority decided to 
1)11 iId new headquarters for its 100 emploN-
ees, it went underground. Architect Walter F. 
Roberts of Alternadve Design in Reston. \ a. 
was asked to create a "buried" passive solar 
structure not just to sa\ c cnt-rgy. but so dial 
the building would also disappear into its site, 
a triangular 2-acre lot in Fairfax that ad­
joins a 7-acre public-housinji; de\clopment 
and a small university campus. The building's 
south side, necessarily exposed to the sun 
(and protected f r o m summer heat gain by a 
redwood sunscreen), became its public 
fagade. On the east, the structure cuts directly 
into the earth, while on the north and west 
(facing the housing development), it is 
earth-bermed, with 18 in . of dir t and l igid 
insulation over a composite roof. The roof y 
doubles as a recreation area for employees''^ 
and even boasts its own bicycle path. The 
berm serves to moderate yearly temperature 
changes in the building by absorbing heat. 
The temperature of the berm will stabilize by 
next winter (a year after the building's com­
pletion) to the point where the winter tem­
perature inside should settle at approximately 
60 F—warmer than it was last winter, and 
thereby resulting in lower heating costs. 

Punctuating the grassy expanse o f the roof 
are 16 light monitors—the building's strategy 
for energy-efficient i l luminadon. I n plan, the 
10' X 10' monitors are centered over the 30-ft 
square bays of the l)iii l(iing, which are d i ­
vided, by acoustical walls with integrated 
mechanical space, into offices fo r the authori­
ty's six departments. A clear aisle under the 
monitors insures that even the northernmost 
olTices receive their fair share o f daylight and 
outdoor views (six private offices share light 
through clerestory panels). The monitors 
capture and reHect natural light, whilt' 
photoelectric dimmers located within them 
control the use o f artificial light ( f rom 
perimeter boxes), when necessary, to main­
tain constant, even levels of il lumination 
across the bays. On lighung grounds alone, 
the monitors have been successful, demon-
stranng interior il lumination levels o f 300 
fbotcandles on sunny days, and 160 footcan-
dles on cloudy ones—resulting in a 50 per­
cent reduction in l ighting costs. 
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Legend 
1 Off ice area 
2 Portal 
3 Vestibule 
4 Entrance lobby 

5 Conference room 
6 Platform 
7 South plaza 
8 Coat room 
9 Mechanical 

10 Filing 
11 Duplication 
12 Toilets 
13 Shower 
14 Janitors closet 
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The monitors also assist in heating and 
cooling the building, by acting either as 
exhaust chimneys or heat collectors, as 
needed. I n the heating process, warm air 
generated by solar radiation collects at the 
highest level o f the monitors, thereby warm­
ing the earth mass, which then acts as a 
flywheel to re turn that warmth back to the 
interior at night. I n the cooling process, the 
building's 14-ft ceilings help to stratify warm 
air, which rises into the monitors (which are 
28 f t high), and is exhausted through louvers 
that are set to open automatically when the 
temperature inside the monitor reaches 85 F. 

A zoned heating/cooling system employs 
separate heat pumps (which are also used to 
draw cool outside air into the building), in 
addition to the central system, to heat or cool 
the conference rooms fo r night or weekend 
use without heating or cooling the rest of the 
building. 

The structure was financed by the sale of 
tax-exempt notes and bonds and cost about 
$90,000 more than a conventional one-story 
structure with the equivalent floor space. 
Costs for heating, l ighting, and cooling to­
gether are expected to be one-third o f those 
fo r a building of similar size, thus allowing 
the recovery of investment in lighting and 
heating equipment within four-and-a-half 
years (assuming an annual inflation rate for 
energy costs of 15 percent). 

Architect Roberts credits the authority's d i ­
rector, Walter Webdale, with being "an ideal 
client," who wanted the building to demon­
strate a range o f passive solar techniques. But 
it was Roberts who integrated program and 
design to such pleasing ends. When the 
juniper plantings on the berm are ful ly 
grown, all that the neighbors will see o f this 
building is a double row of sentinel-like 
monitors—a rather poetic transformation o f 
technological imagery. [Pilar Viladas] 

Facing page: Floor plan (center) 
divides office into departmental 
areas, with light monitors cen­
tered over each bay. Diagram 
(bottom) illustrates monitors^ role 
in daylighting, heating, and cool­
ing. This page: Redwood sun­
screen shields south-facing win­
dows from summer sun. Rows of 
monitors (top left) punctuate the 
surface of the earth-covered roof. 
North facade (second from top) 
disappears from view. Light 
monitor (left) creates plays of 
light and shadow. Bay system of 
interior (bottom center and be­
low) is finished with careful at­
tention to detail. 

I 
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Two Virginia buildings 
NORTH WALL 

CHIMNEY WALL 

INSULATED CURTAIN 

SUN WALL 

GLASS W 

Drawing (above) illustrates the 
layering of walls, with living 
areas sandwiched between the 
masonry mass walls of the 
Trombe wall and "chimney" wall 
that separates the living spaces 
from the buffer zone of service 
areas and stairwell, to protect the 
former from temperature ex­
tremes. Sections (right) illustrate 
passive heating and cooling by 
day. South elevation (facing 
page, top) is shown at night, with 
Trombe wall exposed to direct 
gain. Alternating block courses 
enrich interior walls (f acing 
page, center), while wood beams 
are part of a program of hand­
crafted details, as is the staircase 
(facing page, lower right). 
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SECTION; WINTER DAY 

Sundance 
With its cedar siding and redwood t r im , Sun­
dance, Walter Roberts's own house in Reston, 
Va, bears little resemblance to its developer-
Colonial neighbors. But while its materials 
look laid-back contemporary, its f o r m is far 
more authentically Colonial than that of the 
other houses on the street. Roberts drew on 
ISth-Century building forms based on pr in­
ciples of natural convection before adding 
current passive solar knowhow to the design 
of the house. " I wanted to integrate the 
mechanics o f environmental systems with 
fo rm, " he explained. "That's how I became 
interested in passive solar design." 

The three-bedroom, 2300-sq-ft house is 
organized into two zones, with all l iving areas 
on the south side and all service areas (stair­
way, closets, bathrooms, etc.) on the north, to 
act as a "buffer zone" to prevent winter winds 
f r o m direct contact with the living-area walls. 
Roberts then developed the idea of the house 
within a house: a Trombe wall on the south; 
and a sandwich of two 8-in. masonry walls 
with an 8-in. air space between on the north, 
to store heat collected f r o m the sun and 
radiate it into living areas. The wood outer 
house is a cocoon to shelter the inner house. 

T o heat the house, solar radiation warms 
the masonry mass of the Trombe wall as well 
as the air in the 18-in. space between the 
wall's windows and masonry mass. This air 
rises within the "sunspace" to the attic and 
solar greenhouse, where i t is circulated down 
through the shafts in the north "sandwich" 
masonry wall. As the air cools, it falls into the 
crawl space, where it is circulated back to 
reenter the sunspace at the base of the 
Trombe wall, thus completing the convective 
loop. T o conserve heat collected by day, an 
automatically operated, self-inflating insulat­
ing curtain is lowered over the south windows 
at night. 

Summer cooling is aided by the buf fe r 
zone. Warm air rises through the stairwell 
until it is expelled through two thermal 
chimneys—inspired by Colonial architec­
ture—located in the lo f t and greenhouse. At 
night, windows are op)ened and cool air flows 
through the house up through the chimneys, 
a process that cools the mass of the house. 
The thermal curtain procedure is reversed, 
with the curtain lowered dur ing the day to 
block direct solar gain. Earth tubes buried in 
the south lawn conduct air that is pulled up 
by the chimneys, cooling it as it moves to the 
space between the thermal curtain and the 
Trombe wall (this air is too damp to be circu­
lated through the house), creating yet an-
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other thermal barrier. This air eventually 
warms and rises up and out through the 
thermal chimneys. 

Inside the house, the walls* alternating 
courses o f 4" x 8" x 16" and 8" x 8" x 16" 
concrete block create a surprisingly warm and 
rather elegant visual texture, while they ab­
sorb humidity in summer and release it in 
winter, thereby increasing thermal comfort in 
both seasons. Roberts solved the problem of 
installing electrical wir ing in masonry walls by 
running the wires along the wall surfaces, 
concealing them in wood stripping and 
baseboards that seem a perfectly logical part 
of the interior's handcrafted details. 

A backup system of electrical baseboard 
heaters will one day be replaced by heat 
pumps; even so, the electric bill for auxiliary 
heat last winter was a slim $150. Fireplaces in 
the living room and master bedroom draw 
combustion air f r o m pipes connected to the 
outside, so that their glass doors do not have 
to be opened. Roberts also found that three 
conventional electric hot water heaters, cost­
ing $90 each and operated on time clocks, 
offered an economical alternative to a $3000 
active-solar hot water system. Last winter, the 
house maintained an average interior tem­
perature of 62 F. The National Solar Data 
Network has recently installed computerized 
monitoring equipment to record mean 
radiant temperature, humidity, mass wall 
temperature, air velocity, and other data 
every five minutes, 24 hours a day. 

Sundance's design received an award at the 
1980 Passive Solar Conference, no small 
honor fo r an architect's first solar design. 
[Pilar Viladas] 

Data 
Project: Sundance, Reston, Va. 
Architects: Alternative Design, 
Walter F. Rober ts, architect, 
Reston, Va. 
Client: Walter and Patricia 
Roberts. 
Site: one-half acre, heavily 
wooded, sloping gently toward 
the west. 
Program: a three-bedroom, 
2300-sq-ft house, to include 
gi eenhouse and service spaces. 
Structural system: concrete 
spread footings; concrete ma-
som-y inner structure; wood stud 
frame exterior structure; wood 
frame floors and roof. 
Mechanical system: hybrid 
solar, with Trombe wall, fan-
driven convective loop to charge 
inner masonry structure, and 
baseboard electric backup system. 
Major materials: concrete, 
cedar siding and shingles, red­
wood trim, plexiglass, gypsum 
hoard, exposed fir floor framing 
and trim, oak flooring, ceramic 
tile (see Building materials, 
p. 224). 
Photography: Walter F. 
Roberts, Fred Kligman. 

a, 
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Bonilla and Sisko houses, 
New Jersey Solar domesticated 

Two houses by architects 
Kelbaugh & Lee continue 
the firm's development of 
building form out of energy 
systems, responding as well 
to the specifics of the place. 

Rural house 

Data 
Project: Bonilla house, Cream 
Ridge, NJ. 
Architects: Kelbaugh ^ Lee, 
Princeton, NJ (Doug Kelbaugh, 
design and site inspection; Mark 
Gray and Tom Swartz, contract 
documents). 
Site: about five wooded acres; 
house on flat portion, ravine just 
to west, trees cleared to south. 
Program: 2460 sqft inhabited 
space, plus 506 sqJt garage. 
Structural system: wood plat­
form frame 2 X 8 floor decking; 
concrete block foundation and 
Trombe walls. 
Major materials: 1x6 cedar 
siding over plywood; cellulosic 
fiber insulation blown into all 
cavities; wood awming and case­
ment windows; yellow pine board 
and gypsum board interior walls. 
Built-up and roll roofing (see 
Building materials, p. 224). 
Mechanical system: back-up 
furnace, burning wood or pro­
pane; solar hot water f/reheater. 
General contractor: R.M. 
Sweeten & Son. 
Costs: $150,000; about $50 per 
sqft ($65 per sqft, living space; 
$30, garage). 
Photos: Robert Perron. 

Standing in a cleai inn on a woodlot in horse 
fa rm country is the minimal volume o f the 
Bonilla house. Isolated in natin e, out of view 
of nearby buildings, the new house makes no 
concessions to the traditional built forms of 
the vicinity, but neither does it flaunt tech­
nology. Its solar devices are all contained in­
conspicuously within its crisp, undeniably 
Modern fo rm, which is softened somewhat by 
natural cedar siding and deep green t r im 
(spiked with a bright red on movable sash). 

The energy basis of the design is indicated 
by the twist of its cubic f o r m to face due 
south; large glass collecdng areas facing south 
contrast with small punctured windows art-
I U I I N cut through other walls. 

Other functional considerations were fac­
tored into its f o r m . Views to the west, into an 
unspoiled ravine, and to the east, toward the 
hoise farm across the road, could be ap­
preciated only f r o m the second level, so a 
piano nobile scheme was worked out, with fix­
ing areas a story above grade. Bedrooms and 
a large workroom occupy the lower level; 
above them, the living spaces have the benefit 
o f the tall volumes that increase the capacity 
and temperature stability of the passive solar 
scheme. 

The garage is placed against the north side 
of the house, as a thermal buffer , and its roof 
deck provides entrance into the piano nobile by 
way of a prominent stair. Part of this deck is 
roofed and screened, using 3x3 f raming that 
gives the shady mosquito-free retreat the look 
of a summer camp. 

Throughout the house, opportunities are 
taken to evoke homey images. The airlock 
main entrance is separated f r o m the living 
area by a pair of doors with stained glass in a 
naturalistic pattern of ambery hues that 
suggests the mission style vestibules of about 
1910. Pine decking for the above-grade flooi s 
is left exposed for ceilings, and boards are 
applied to walls. Tiles o f a muted blue are 
used on the slab floor o f the lower story. The 
focus of the l iving space is a cylindrical black 
stove, set in f ron t of the Trombe wall against 
an arched backdrop (the curve made of 
standard manhole block). 

One flourish that comes as something of a 
surprise in this low-keyed house is the treat­
ment of the main bathroom with an extensive 
glass-block wall that rises a story and a half 
above a raised tub. This is undoubtedly an 

exhilarating space on mornings when the 
sun floods in through the east-facing block 
wall, but otherwise hardly contributes to 
the energy solution. O n the exterior, the 
notched-out area of glass block is pleasing in 
itse lf , but gives undue prominence to what is 
after all only a bathroom. 

The passive solar scheme is fairly simple. 
Besides the Trombe walls on the south walls 
of the lower floor and living room, there is a 
two-story direct-gain space at the kitchen. 
The water drums shown in section have been 
replaced at the lof t level by a lighter, more 
compact balustrade of phase-change salt 
canisters; the ones below have never been in­
stalled and are not missed. Vents in the bed­
room Trombe walls have been closed, since 
daytime gain f r o m that source is not needed. 
A wood- or propane-fueled furnace, fired up 
once every cold evening, with the help of the 
living room stove, keeps the house comforta­
ble through the night. Bathrooms have in­
frared lamps, which the architects have found 
very effective for short-term personal com­
for t . A domestic water preheat tank, just 
under a skylight with roof top reflector, also 
helps warm the guests' sleeping loft . Warm 
air that collects at the top of the stairwell is 
recirculated to the lower floor through a 6-in. 
duct or—in warm weather—exhausted by a 
42-in. fan. 

Developed three years ago, the house de­
sign was a winner in a HUD-sponsored 
awards program. As a result, it received a 
grant of $11,695 toward construction and an 
array of equipment for government energy 
monitoring, which is installed in a hideaway 
above the vestibule. Data are not yet sufficient 
to show whether the solar systems meet their 
estimated 75 percent of heating needs. 

The relatively small number of passive de­
vices used here permit the house its consider­
able formal unity—free of various pro­
jections. The exterior is, for the most part, a 
single cube, notched and chamfered to in­
teresting effect, with openings and Trombe 
walls distributed gracefully. Considering this, 
it may be quibbling to wonder why the lean-to 
screened porch is allowed to conflict with the 
overall f o rm at such a conspicuous location or 
why there are so many shifts in interior finish 
materials. It is as i f the architects must here 
and there assert the primacy o f the particu­
lars over the whole. 
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/row a/ong ^Af approach 
drive (top) the house shows areas 
of solar collecting glass to the 
south, various punctured win­
dows—and a glass block bath­
room wall—to the east. A stair 
angles up from the parking area 
(above) over the garage to the 
second-level main entrance. Liv­
ing space (left) has loft over 
kitchen, supported by parapet-
truss clad in pine boards; Danish 
stove is set against a Trombe wall 
that is vented at the top through a 
cornice. 

PASSIVE SOLAR DIAGRAM —WINTER 
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Sisko house, Metuchen, NJ 

Suburban house 
Set on a lot in a built-up neighborhood of 
richly detailed houses, the Sisko house takes 
on the more ambitious objective o f reconcil­
ing the house as an energ>' system with sur­
rounding traditional dwellings. Designed 
about a year later than Bonilla, it also shows 
more willingness to deal with overt imagery 
of home. 

The situation of the deep, narrow plot 
made the task particularly d i f f icu l t : the cru­
cial south exposure was to one side, but at a 
slight angle; the land sloped down several 
feet f r o m the street on the east, so that the 
house could seem to be peering up out of a 
hole—at the neighbors and at the sun. And 
the client wanted a one-story house. 

The solution was to stretch the house along 
the south side of the lot. Entrance and service 
spaces were placed to the north—as in all 
Kelbaugh 8c Lee houses. A slight podium was 
built up by cut and fill for the main living 
portion of the house, and the bedroom wing 
was allowed to step down the slope to the 
west. 

The extensive roof, with the unusual f o r m 
of a symmetrical hipped shape sliced o f f at 
midpoint, gives the house the scale o f a much 
larger structure. Yet, because the eaves are 
low and the surface neutral and continuous, 
the house looks rather recessive, seen f r o m 
the f ront . 

Slicing the hipped-roof volume this way has 
exposed a tall gabled wall toward the south 
sun. Lined up along it are the direct-gain 
glazing of the solarium and the Trombe walls 
of the principal rooms, but the upper reaches 
of the wall are little used for solar gain. The 
crescent window high on the living room wall 
is a pleasing traditional flourish, but hardly a 
major heat source. Retractable awnings over 
the Trombe walls supplement the less e f f i ­
cient shade of the lot-line trees in summer. 

The interior responds to the owners' desire 
for a single major living-entertainment space, 
which occupies most of the volume under 
that tall roof. The main entry leads into this 
space on axis, facing the fireplace; the entry 
side of the room is a tile-paved space, em­
braced by curving walls of books (another 
sjjecial interest o f the owners) f r o m which a 
curved step, on axis, leads up the main space. 

With all of this regular, axial organization, 
it comes as a formal surprise that the focal 
south wall is cut at an angle and is, in itself, 
asymmetrically composed. This twist on one's 
expectations is executed thoughtful ly, with 
carefully balanced asymmetry, but the skill o f 
this formal game is counteracted somewhat 
I)\ I lie choice of materials: the smooth earth-
colored finish of the masonry wall here seems 
to belong to a di f ferent visual world f rom the 
white-painted bookshelf wall opposite. A n 
exposed block Trombe wall—like those in the 
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PASSIVE SOLAR DIAGRAM-SUMMER 

bedrooms—would, it seems, have been more 
compatible. 

In its passive solar provisions, this house is 
simpler than the architects' previous ones, re­
lying mainly on the long line of unvented 
Trombe walls to the south for heating (est. 75 
percent solar). The solarium also provides 
heat, by thermosiphoning, dur ing the day. 
Warm air accumulating in the upper volume 
of the living room can be directed by ducts in 
the heating system to other parts o f the 
house—and exhausted in the summer to cool 
the entire house. I n the service spaces that 
line the north side of the house, the architects 
have relied again on inf rared lamps for quick 
heating of occupants. A preheater for domes­
tic water, under the reverse slope above the 
entrance, catches available sun all year. 

Since the major rooms rely Htde on direct 
solar gain, floors can be carpeted and inte­
riors disposed with less concern about ther­
mal implications. The result is an interior 
more conventional than the architects' prc\ i -
ous ones. The owners' l iving patterns, as well, 
are conventional in that both go out to work. 

The extensive south wall (oppo­
site page, top) includes direct-
gain solarium, areas of Trombe 
wall, and punctured view win­
dows. From the street (upper left 
photo), the large hipped roof 
seems to envelop the whole house. 
The north-facing entry (lower 
left) is under a canopy whose 
shed roof houses a solar hot watet' 
tank. Main living space, cen­
tered under the roof peak, is en­
tered through skylighted vestibule 
into book-lined circulation area 
{middle right); glass-dooredfire­
place (bottom right) is set against 
Trombe wall, which plays asym­
metrical composition against 
prei'ailing symmetry. 
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Data 
Project: Sisko house, Metuchen, 
NJ. 
Architects: Kelhaugh ^ Lee, 
Princeton, NJ (Doug Kelbaugh, 
Sang Lee, Paul Froncek, Tom 
Swartz, design team). 
Site: suburban lot, 100 f t along 
street to east, 200ft deep, sloping 
5-10 percent down from street; 
house on podium raised by cut-
and-Jill; better trees saved. 
Program: 1875 sqft inhabited 
space, 625 workroom and ga­
rage; all one floor; major enter­
taining room, small kitchen, 
space for book collection. 
Structural system: wood frame; 
concrete block foundation and 
Trombe walls; concrete slab on 
grade. 
Major materials: wood shingle 
exterior over J V2 in. Styrofoam 
over plywood; asphalt shingle 
over plywood; cellulosicfiber in­
sulation pumped into 3 V2 in. 
wall cavities, 9 V2 in. in roof (see 
Budding materials, p. 224). 
Mechanical system: gas-fired 
hot air, 2 zones; furnace blower 
can transfer air; 36-in. exhaust 
fan in cupola; solar pr cheater for 
hot water. 
Consultants: .Allan Goodheart, 
landscape; Jae Woo, structural. 
General contractor: Dan Rich 
Construction Co. 
Costs: $140,000 ($56 per sqft) 
including sitework. 
Photos: Robert Perron, except as 
noted. 

so are not available to deal with manual con­
trol systems dur ing the day. 

In this house, then, solar consideradons de­
termined only a few organizing elements: the 
long, angled south wall; the living spaces 
lined up along that wall, with service spaces to 
the north; the tall volume of the main living 
space. Much latitude was left for American 
Shingle Style imagery like that of the firm's 
earlier Environmental Center in Pennsyl­
vania (P/A, A p r i l 1981, pp. 118-121). 

I n a departure f r o m their earlier work, 
Kelbaugh 8c Lee have not turned this house 
to face south, but aligned it with the 
neighborhood geometry, then pointedly cut 
across that grid with the south-facing solar 
wall, using this device remarkably well to 
yield desired room layout. By dramadzing 
this confrontation between two systems of 
orientation, they have again demonstrated a 
relish for upsetting consistency. I n its em­
phasis on incident and juxtaposition, the 
house is more reminiscent of Queen Anne 
than of the more self-assured Shingle Style. 
IJohn Morris Dixon] 
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IPS Headquarters, 
Sioux City, la Ice one 

In its new corporate head­
quarters, a public utility 
commits itself to energy-
saving and to external and 
internal contributions to 
both its town and employees. 

:,: 

Sioux City, la, like many similar cities across 
the country, is trying to bring renewed life to 
its downtown. The Iowa Public Services 
Company, a large utility organization, has 
added its blessing to the ef for t , having con­
structed its new headquarters at the termina­
tion of an existing 5-block downtown mall. 
Joint venture architects Rosseiti Associates of 
Detroit and Foss, Engelstad, Heil Associates 
of Sioux City have produced a handsome col­
lage of materials and spatial experiences, in­
tent on pleasing observers and employees 
alike. 

On the exterior, the collage comprises 
dark-brown iron-spot brick, green-glazed 
terra cotta panels, bronze glass, and orange 
steel panels and steel f raming on the top 
floor. On the south elevation, the terra cotta 
traces the stepping of the interior atrium sec­
tion, while on the east side the green wraps 
dining and engineering functions. On the 
fifth—executive—floor, glass block and clear 
glazed walls are pulled inboard of the 4 ' x 4' 
openings, and a roof deck on the northeast 
corner is delineated by orange steel members 
on terra-cotta-clad columns. These elements 
and others are intended to indicate the build­
ing's ability to change and adapt in the fu ture 
without sacrificing its basic expression. 

Because it is not really a "public" building 
in the normal sense, the entry is restrained; 
even though it is four stories high, it is stud­
ded with columns and somewhat ambiguous. 
For security reasons, the reception foyer is 
isolated, but visitors can just begin to get a 
hint of the main event beyond the sloped 
glass wall behind the receptionist. Once one is 
past this point, the atr ium opens up and away 
f r o m the entry, escalators soar, and bridges 
pass overhead, under a huge L-shaped 
skylight. 

On each successive floor, the west edge of 
the atr ium steps one 36-ft bay farther west, 
while the bridges shift in the same direction 
by 12 f t . As in the reception area, sloped inte­
rior glazing connects each bridge with a beam 
a floor above, creating transparent canopies. 
A viewer on a bridge can look down on an­
other or up to the skylight, and the angle 
creates a periscope effect for viewers farther 
away to view the reflected sky. 

About the only feature of the atr ium that 
might raise questions is the row of four over­
sized columns toward the south end. Starting 
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Legend 
1 Roof 
2 Mechanical 
3 Legal 
4 Library 
5 Atrium 
6 Executive dining 
7 Boardroom 
8 Executive offices 
9 Bridge 

10 Accounting 
11 Controller 
12 Treasurer 
13 Rate and treasury 
14 External audit 
15 Computer 
16 Programmers 
17 Customer accounting 
18 Consumer services 
19 Engineering 
20 Control room 
21 Communications 
22 tvlajor projects 
23 Open to below 
24 Central drafting 
25 Sen/ice court 
26 Storage 
27 Kitchen 
28 Dining 
29 Meeting 
30 Reception 
31 Personnel 

Each facade of the building is 
different; tall slots on the entry 
side (above and opposite page, 
bottom) give way to stepped hori­
zontal openings on the side, then 
to punched openings on the back 
(opposite page, top). 

with one on the first floor, two on the second, 
and so on, all four stop abruptly below the 
fifth level. At that point it appears that they 
could carry beams three dmes the size they 
actually bear. Although they are interesting 
items in the space, they strike a somewhat ar­
bitrary note. 

On the office floors, natural light is intro­
duced in various ways. The fifth floor has 
glass block outer walls and clear glass on some 
corridor offices, while the lower floors have 
many perimeter office walls o f bronze glass 
on the exterior, glass block facing the circula­

tion (atrium) side. Since these offices are lo­
cated along the south wall of each floor above 
the first, light is transmitted through them to 
the secretarial and circulation spaces. Interior 
colors range f r o m green and orange to 
shades of mauve and plum, in some areas 
perhaps threatening to get a bit out o f hand 
when added to the rich materials palette of 
wood, metal, and ceramic die. But in general 
the spaces are bright, warm, and cheerful, 
and it is easy for a visitor to feel the fr iendly 
interaction of the employees while touring 
the building. 

To Solar R M M I S 

Steittt Fan . .. nQ.1 I 

Ki lch«n 
E x h a u s ; Fan 

Atrium Skylight 
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HVAC System Diagram 
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IPS Headquarters 

Spatial effects are to be found 
everywhere, from the atrium (top) 
to the double-height dining area 
(above) to the executive office 
and secretarial area (right). 
Bridges span the atrium at all 
upper levels (opposite page, top), 
stepping to the west as they cross 
the area (opposite page, bottom) 
at successively higher floors. 

On the first floor, in addition to the recep­
tion, atrium, and dining areas, large spaces 
house mechanical equipment, storage, and 
communications functions. A large service 
court and receiving dock and the personnel 
office also are located on this level. A large 
percentage of the second floor is devoted to 
communicadons functions, and to computer 
and system control analyst areas. The two-
level control room for IPS systems is another 
major feature of the second floor, as are the 
large area and offices for staff working on 
major projects. 

Consumer services and accoundng, backed 
up by major computer and programming 
areas, occupy the west end of the th i rd floor. 
The rest of that level holds the engineering 
disciplines. The four th floor is currently the 
home of all the accounting functions and the 
controller and treasurer, while the fifth floor, 
in addition to executive offices, contains the 
legal staff and the library. 

At heart 
Even though the apparent main attraction of 
the IPS Building is its atr ium, the real per­
formance is playing in the first-floor mechan­
ical room. Instead o f the normal array o f 
boilers—there are two, small electric and 
gas-fired supplementary units—there are six 
large commercial ice-making machines and a 
75,000-gallon ice storage pit. The process o f 
making ice releases 1200 Btu per gallon, so a 
potential exists to recover a total of 90 mill ion 
Btu by transfer through the heat exchangers. 
O n winter days when the building is oc­
cupied, lights are on, and computers are all 
running, chilled water f r o m the ice pit circu­
lates through appropriate fan-coil units. 
Warmed, it returns to the storage, meldng 
some of the ice and returning the 1200 Btu 
per gallon energy to the system. Made back 
into ice, the Btu's start the cycle again. 

I n addition to the ice-making heat pumps, 
the building uses heat recovery f r o m the cen­
tral toilet exhaust fan system and f r o m re­
turns through light fixtures. On the roof. 

solar collector panels heat required ventila­
tion air and also contribute to domestic hot 
water requirements. Heat rejected f r o m the 
ice makers is used to heat—to 105 F—water 
for areas not requiring chilled water. Backup 
chillers are provided for computer room cool­
ing, since those areas are critical, and they 
often work on summer nights while the 
ice makers prepare fo r the next day. I f 
supplementary heat is required, either of the 
two small boilers may be called i n , depending 
on fuel availability or peak loading conditions. 

Other than these sophisticated approaches, 
the basic mechanical system is a straightfor­
ward 4-pipe configuration with the fan-coil 
units. But the overall building operation is 
controlled by computer, including heating/ 
cooling, security, and fire alarm functions. I n 
terms of H V A C operations, it constantly 
monitors conditions, controls and selects the 
most efficient modes for parts of the system. 

Clearly, the Iowa Public Service Company 
set out to make its new corporate headquar­
ters a contribution to Sioux City on several 
levels. On the most obvious plane, it has given 
the downtown a shot in the arm, visually, ur-
banistically, and in economic terms. Its en­
deavors toward creating a humane working 
environment seem—at least to a visitor's 
eye—to be working well. A n d its commitment 
to solving energy problems has produced an 
impressive intermix of technology, with no 
small contribution f r o m the utility itself. 

I n short, IPS seems to be successful i n 
doing what it intended. I t has certainly put 
Sioux City and itself on the energy map and 
has encouraged some fine architecture along 
the way. It will be interesting to return a few 
years hence to see how the ice business has 
fared. [J im Murphy] 

   

EAST-WEST SECTION 
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Data 
Project: Iowa Public Sen'ire 
Company Corporate Headquar­
ters, Sioux City, la. 
Architects: joint venture be­
tween. Rossetti Associates, De­
troit, Mi, and Foss, Englestad, 
Heil Associates, Sioux City, la. 
Client: Iowa Public Service 
Company. 
Site: most of a city block in 
downtown Sioux City. 
Program: new corporate head­
quarters for a utility company, 
comprLsing several groups of 
services with a total area of 
167,635 sqft. 
Structural system: steel frame 
with cellular metal deck, concrete 
foundations and auger cast piles. 
Mechanical system: ice-maker 
heat pumps and solar collector 
panels, backed up by an electric 
or a gas boiler. 
Major materials: brick, terra 
cotta, and metal wall panels, ex­
terior; glass block, ceiamic tile, 
carpet, and gypsum board walls, 
interior (see Building materials, 
p. 224). 
Consultants: Foss, Englestad, 
Foss, Fargo, ND, mechanical; 
other work by the architects' of­

fices. 
General contractor: W.A. 
K linger. Inc. 
Costs: $14,350,000; $82 persq 
ft, including interiors and 
sitework. 
Photography: Balthazar Korab. 

CM 
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John Nutting Apartments, 
Amherst, Ma Barrier-free and 

energy - conscious 

As confidence in energy de­
sign principles grows, archi­
tects tackle increasingly 
difficult programmatic situ­
ations. Blending energy 
consciousness and barrier-
free design is both demand­
ing and rewarding. 

"Amherst sees itself as having a picturesque 
Colonial New England heritage." Architect 
Norton Juster is explaining the appearance o f 
his new buildings as we approach them. "We 
try to find some resonant sense o f either fo rm 
or material to deal with that. We like to do 
understated, low-key architecture . . . so that 
people will say, 'Wasn't that building always 
there?' " 

When grant money was approved by the 
state for additional energy features, one o f 
the results was a series of sun scoops, wiii( h 

poke their heads up through the original 
roofs and cock to "face" into the sun. How-
would the overseers o f New England heritage 
respond? Or as Juster put it: "Oh my God, 
what are they going to say about the sun 
scoops?" 

As it happened, the .-Xmherst Housing A u ­
thority had no dif f icul ty accepting the scoops. 
I n choosing property close to the center ol 
town fo r the ease o f tenant access, the author­
ity had sacrificed opumal sun orientation fo r 
a skewed southwest face. Even the Trombe 
walls, also added as a benefit of the new grant 
money, were limited by the amount of solar 
exposure. 

I t is in fact the vehicular access, a cluster o f 
specially equipped vans in the parking lot, 
that provides the visitor with a clue that this 
tiny solar village is fo r special people. I t is a 
pilot project of living units designed to serve 
the rental needs of the physically handi­
capped. These are people with permanent 
mobihty disabilities, but with proven records 
o f independence f rom professional care. 
\ \ liile l iving in the company of a nonprofes­
sional attendant, or simply a family environ­
ment, the individuals who live here do so 
without the stigma of an insntution, and with 
the additional benefits of an environment 
specifically designed to accommodate wheel­
chairs. 

Such a place must ideally contain a minimal 
number of level changes, and turning radii 
must be carefully considered. Double handles 
are placed on all the doors. Massachusetts 
laws on accessibility are the most stringent in 
the country, and such concerns are not un­
common. There is still plenty of room, how­
ever, for creativity. As architect Juster ex­
plains i t : " I f you limit yourself to the existing 
standards, you inevitably end up with some­
thing that doesn't work very well." Careful 
programming is essential. Juster continues: 
"What is barrier free for one person is a bar­
rier for another." Ramp details that benefit 
wheelchair occupants can be a hazard for a 
blind person. Bringing tools and surfaces 
lower into the range o f the wheelchair occu­
pant makes them a hazard for the child of that 
same person. 
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SITE PLAN AND ROOF PLAN 
{WITH SUNSCOOPS) 

The skewed site orientation, 
population demands, and level 
site requirements made optimiz­
ing solar advantages difficult. 
Trombe walls and sun scoops 
(above) face southwest. Facing 
page: Temporary fabric shades 
protect Trombe walls from sum­
mer sun. Walls where solar does 
not penetrate are heavily insu­
lated. The direct-gain sun scoops 
and windows provide daytime 
heat while Trombe walls can also 
store heat for night use. 
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John Nutting Apartments, Amherst, Ma 

Bathroom: The occupants o f this project 
readily emphasize the place to start impro\ -
ing the facilities of a conventional apartment: 
the bathroom. Just the capability of wheeling 
(in a special plastic chair) into the shower area 
directly avoids the danger and inconvenience 
of a tub or necessary seating transfer. Al l of 
the dwellings in the project contain two en­
larged bathrooms; only one contains bathing 
facilities, but the duplication permits longer 
time intervals in the bath. Each bathroom is 
equipped with an emergency buzzer. 
Kitchen: Outside the bath, the other area of 
profound influence f r o m barrier-free design 
is the kitchen. The changes here are not 
large. But as Juster puts i t : " A n inch or two 
difference makes a large difference in com­
for t ." The counter tops and the drawers 
mounted beneath them are suspended bv 
brackets. Like large shelves, they can be ad­
justed up or down f o r each tenant within a 
range of about 12 in. Other special features 
include an emphasis on access to storage 
space low to the floor, plugs located where a 
seated person can reach them, an oven door 
that is hinged at the side, and a special pul l-
out working board with holes in it to keep 
bowls steady while in use. 

Elsewhere in the apartments, details de­
signed to accommodate the special occupants 
are less obvious. The window sills in the bed­
rooms are lower to allow an expanded view 
while bedridden. Circulation space is care­
ful ly conceived to bypass furn i ture or other 
obstructions d i f f icu l t for a wheelchair. Win­
dows and doors are designed for ease of op­
eration and maintenance. 

Enter energy 
The emphasis is on independence. The im­
mediate l iving environment becomes a series 
of tools rather than a collection o f obstacles. 
Energy independence plays a natural role in 
such an environment. The sun streaming in 
the south-facing direct-gain windows and sun 
scoops expands and animates the spaces. The 
sun scoops occur twice in every unit, once 
outside the sleeping and bathing rooms and 
once in the public living space. The tall, color­
f u l scoops are angled to absorb and reflect 
light and heat down into the space. Propeller 
fans are positioned to activate automatically 
to destratify and circulate hot air. 

Many energy features are manually oper­
ated. The vents f r o m the Trombe walls must 
be opened and closed by hand. The fabric 
covers added for summer protection of the 
Trombe walls are intended to be seasonal. 
The air-to-air heat exchangers in the kitchens 
allow the air to be purif ied at the occupants' 
demand without the loss of heat. 

The buildings are not without energy flaws. 
There is no night insulation over the large 

    

 

 
   

    

 
 

   

 
 

  

  
 

   

      
     

  

Ample turning and circulation 
for wheelchairs are central to 
unit design. 

Data 
Project: Joh n Nutting Apart­
ments, Amherst, Ma. 
Architects: Juster Pope As­
sociates, Shelhurne Falls, Ma. 
Nancy Smith Schwartz, Norton 
Juster, Jack Frazier, Earl Pope, 
design team. 
Client: Amherst Housing Au­
thority, Carole Collins, project 
director; The Massach usetts 
Executive Off ice of Comm unities 
and Dez'elopment, Steve 
Spinetto, project coordinator; 
The Massachusetts Executive Of­

fice of Energy Resources, Roland 
E. Rouse, Solar Progiam Direc­
tor; Stavros, Inc., Chris 
Palames, sponsor. 
Program:four 3-bedroom rental 
units at 1243 sqft; one 
4-bedroom unit at 1340 sqft. 
Site: 27,000 sqft. 
Structural system: wood frame 
construction on cast-in-place slab 
and foundations. 
Major materials: conventional 
wood frame construction, with 2" 
X 6" stud walls filled with 6-in. 
batt insulation (see Building 
materials, p. 224). 
Mechanical system: heat pump 
and fan coil units for all-weather 
air conditioning. Air movement 
augmented by fans. 
Consultants: V. Michael Wein-
mayr Associates, landscape; 
Robert W. Hall Consulting En­
gineers, Inc., mechanical; Gor­
don E. Ainsworth ^Associates, 
site engineer. 
General contractor: Palazzesi 
Construction Corp. 
Costs: $463,344. 
Photography: D. Randolph 
Foulds. . 

TYPICAL LIVING UNIT: 
BARRIER F R E E STRATEGIES -^N 
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ADJUSTABLE COUNTER DETAIL 

windows as yet, and their direct gain features 
have not led to appropriate furnishings 
placement by the occupants. One might also 
argue that the architects were remiss in not 
providing exterior shading for the south-
facing windows to reduce cooling load. The 
units will be air conditioned by the same elec­
trical heat pumps that heat them on cold 
winter nights. 

I f there is a single force working against the 
energy efficiency of the units, it is the fact 
that the residents pay a fixed sum of 25 per­
cent of their monthly income as rent, regard­
less of energy consumption. The Amherst 
Housing Authori ty picks up the tab fo r the 
rest. 

Enter government 
I n the context o f governmental role in energy 
conservation or social welfare, these buildings 
programmatically respond to specific needs 
in a fashion every bit as dramatic as their 
physical sun scoops do. The people who live 
in this place had no direct role in its creation. 
Project director Carole Collins of the 
Amherst Housing Authori ty gained inspira­
tion f r o m a local group, Stavros Foundation, 
which advocates independent living for the 
handicapped. Together they were successful 
at obtaining $525,000 support f rom the 
Executive Office of Communities and De­
velopment for the State o f Massachusetts, as 
well as a $59,500 grant f r o m the Executive 
Office o f Energy Resources for adding 
energy amenities in a multifamily project. 

The combination o f barrier-free design 
and energy consciousness joins, probably for 
the first time in a new building, the two most 
important concerns about building usage in 
the last decade. Both point to a saner world, 
one with less waste. I t feels good to experi­
ence such a sensible place; you regret the ar­
chitects were so clever at accommodating so 
many units on the site. There is no room to 
expand. [Richard Rush] 

 

Tenant Karen OWei/l (aiul son 
Todd, opposite) demonstrate 
barrier-free design features. 
(Above) Sun scoop and fan are 
above the kitchen in this unit. 
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Vistor center, 
Antelope Valley, Ca Wildflower power 

Kathy Goss 

An earth-sheltered visitors' 
center in California's 
Mojave Desert supplies all 
its own energy needs. 

Data 
Project: Visitor Center (Jane S. 
Pinheiro Interpretive Center), 
Antelope Valley California 
Poppy Reserve, Antelope Valley, 
Ca. 
Architects: The Colyer I Freeman 
Group, San Francisco, Ca. 
Principah, Robert Colyer, S. 
Pearl Freeman. 
Client: State of California, De­
partment of Parks and Recrea­
tion, Sacramento, Ca. 
Site: a 1500-acre state desert 
wildflower reserve in a valley 
2800ft above sea level. 
Program: a 2110-sq-ft build­
ing, with 1100 sqft of exhibition 
space, and administration of­
fices, storage, and utility areas. 
Structural system: reinforced 
concrete spread footings support­
ing reinforced concrete masonry 
walls and a cast-in-place rein­
forced concrete roof with a one­
way pa n joist system. 
Mechanical system: undei'-
ground air intake duct, stack 
ventilator. 
Major materials: split-face and 
smooth concrete block, quarry 
and mosaic tile (see Building 
materials, p. 224). 
Consultants: structural, Sha­
piro, Okino, Horn Cff Associates; 
electrical, Marion, Cerbates ^ 
TomcLsi. 
General contractor: Dermody, 
Inc. 
Costs: $410,000: $120 per sq 
f t , including entrance road, 
parking, and trails. 
Photography: Tim Street-
Porter. 

Kathy Goss is the author o f 
books on health and articles 
on solar energy, science, and 
the environment. She lives in 
San Francisco. 

The Antelope Valley California Poppv Re­
serve was created for visitors to enjoy one of 
the last great stands oi" the state flower, the 
(.alilornia poppy. Situated some 85 miles 
northeast of Los Angeles in the u c s i t n i 
reaches ol the high Mojave Desert, the A n ­
telope Valley is an area of dramatic contrasts. 
The desert is r immed with mountains to the 
north and south, its flatness relieved by a 
series of roll ing hills, or buttes. The high-
desert climate, at 2800 f t elevation, has 
marked diurnal temperature fluctuations. 
Summer temperatures commonly exceed 100 
F, while in the winter they may drop below 20 
F. Brisk prevailing southwest winds make the 
area one of the windiest in the state. 

At the time that the California Department 
o f Parks and Recreation commissioned S.m 
Francisco architects Robert Colyer and S. 
Pearl Freeman to design a visitor center fo r 
the Poppy Reserve, one clear mandate had 
already been formulated. Because of its re­
mote location in this environmentally stnsi-
tive area, the structure had to be autonomous 
in its energy requii ements and unobtrusive in 
its natural setting. T o accomplish these ends, 
the building was to be earth sheltered. 

The architects drew their inspiration for 
the building's design f r o m the desert arc hi-
tecture of the American Southwest. The for­
mal elements were determined by a combina­
tion of energy and aesthetic considerations. 
The butte designated as the building site has 
a generally southwestern orientation. I n 
order to balance solar gain seasonally 
through the window wall, the building had to 
be swung out of the hill to face due south. 
The curving wing walls on either side, par-
li.ilK embraced by the surrounding earth, tie 
the structure back into the hi l l . 

The 2000-sq-ft interior contains exhibit 
space, office and storage areas, and rest 
rooms. The cylindrical f o r m of the vestibule, 
reminiscent of the kivas of the American des­
ert, affords the comfort of shade, while pro­
tecting the entry f r o m the southwest winds. A 
video display and decorative cooling fountain 
are set in niches to allow for flexibility in the 
exhibit area. The wall between office and ex­
hibit room is eroded down to permit air circu­
lation and to enhance visibility. 

The architects chose split-face concrete 
bloc k for the building's intei ior and exterior 
walls, not only ior thermal mass, but fo r its 
color and texture that echo the native de­
composed granite and fur ther blend the 
building into the surrounding butte. On the 

c -̂xit i io r , the split-face block is accented with 
ho i i / on i a l bands ot smooth block, recalling 
the sedimentary rock of the area. As the 
curve of the south fagade penetrates the win­
dow wall and enters the interior space, the 
pattern reverses the rear wall and ties the in­
terior and exterior in an uninterrupted flow 
of f o rm and texture. 

Designed to display the workings ot its 
natural energy systems, the building is heated 
100 percent by passive solar features, with d i ­
rect solar gain through the south window wall 
and thermal mass in the concrete floor slab 
and walls. Inter ior thermal shades at south 
wall and clerestory prevent nighttime heat 
loss. A Troinbe wall carries through the win­
dow pattern of the window wall and provides 
thermal storage for the rest rooms while at 
the same time af ford ing privacy. 

Marking the site o f the visitor center atop 
the butte, the 8kW wind generator is c \ 
pected to provide nearly 100 percent of the 
building's electrical needs fo r l ighting, power, 
and mechanical systems. Tied in to the powc r 
gr id , the system will actualix sell back electric­
ity to the utility company dur ing peak pro­
duction periods in this high-wind area. 

Cooling is accomplished through a coiubi-
nation o f passive and mechanically assisted 
features. The earth sheltering provides con­
ductive cooling and shields the building f rom 
direct heat gain. .\n overhang on the south 
fagade, besides providing a covered exterior 
walkway, prevents direct gain through the 
window wall dur ing the hot summer months, 
while permitting the sun to enter dur ing the 
winter. Operable sections in the south win­
dow wall and clerestory permit seasonal 
cross-ventilation. 

More complex is the nightnme cooling sys­
tem, derived f r o m the desert architecture of 
iiieclie\al Iran. Cool night air is drawn into 
the building through a 150-ft "earth tube" 
and then passed over the fountain in the ex­
hibit area to precool the building mass. Hot 
ail is exhausted mechanically or convectively 
through a stack ventilator on the opposite 
side o f the building. This innovative cooling 
system is mechanically assisted by a fan and 
motor-operated louvers. The building has its 
own well to supply the fountain. Fan, louvers, 
and pumps operate on power supplied by the 
wind generator and are controlled by a timer 
f or ease of operation at night. 
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SECTION: NORTH CLERESTORY 

Visitor Center (top) will soon be 
almost hidden by local vegetation 
and poppies. Interior (above) 
shows clerestoi-y, upper right. 
Sections show cooling, hot water, 
daylighting. 

The building relies on natural daylighting, 
supplemented only by task lighting fo r the 
exhibits. Direct light is introduced through 
the south window wall and may be ditiuscd 
by the operable exterior shades to reduce 
ulare and minimize solar gain. The exhibit 
area is lit by the 30-ft north clerestory, w host-
curved ceiling distributes the light over the 
north wall. Glass block skylights provide day-
lighting in the office and rest room areas. 
The artificial illumination scheme, for night­
time use, mimics the daylighting effects, with 
fluorescent tubes in the skylight and clere­
story wells. 

As an added passive feature, the skylight 
over the i est rooms houses a breadbox water 
heater that can be viewed by means of a mir­
ror f rom the rest room area. 

T o verify the energy dynamics of the build­
ing, the architects used the CALPAS computer 
program, adapted to allow fo r earth shelter­
ing. 

Among other honors, the visitor center de­
sign received a 1980 Passive Solar Conference 
award and an Owens-Corning Fibeiglas 
Energy Conservation Award for 1981. Har­
moniously integrated into its desert setting, 
the center of fers shelter, independent of time 
and of energy inputs, and a sensitive archi­
tectural response to the natural energies and 
fragile beauty of the environment. • 

 
  

  

  
  

  
         

   
      

PASSIVE "BREAD BOX' 
SUPPLIES HOT WATER 
WHEN SUN IS OUT 

WATER HEATING 
G L A S S BLOCK SKYLIGHT BRIGHTENS NORTH C L E R E S T O R Y GATHERS ONORTH OFFICE V 
ROLL DOWN 
OPEN WEAVE SUN 
S C R E E N 12% 
TRANSMISSION 

DIFFUSE R E F L E C T E D LIGHT 
CURVED C E I U N G C A S T S 
ILLUMINATION OVER NORTH 
WALL OF EXHIBIT ROOM 

DIRECT LIGH 
TO SOUTH 
GLAZING -

  

  
  

  

SOUTH GLAZING AND SUN CONTROL 
G L A S S BLOCK SKYLIGHTS, NORTH C L E R E S T O R Y 

DAYLIGHTING 
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Cabrillo Village 
Farmworkers Cooperative 
Housing, Saticoy, Ca Harvest the sun 

Barbara Goldstein 

Farmworkers cooperated to 
save their old village, and 
then rehabilitated it with the 
Mudow Dimster Partner­
ship, who later added 35 
new units of solar housing. 

One of the most impressive things about the 
new farmworkers' houses in Cabrillo Village 
is the very fact that they exist. Designed by 
John Mutlow of the Mutlow Dimster Partner­
ship in jo in t venture with Barrio Planners, 
they are a tangible symbol of the tenacity of a 
group of people united by a common cause. 

In 1975, after years of labor disputes and 
arguments about their rights, the farm­
workers of Cabrillo Village were threatened 
with eviction by the local growers. Their small 
community, originally a camp, was of board-
and-batten cabins built in the 1930s, in which 
many of the families had lived for over 20 
years. 

The growers' ostensible reason fo r evicting 
the families was that the state's public health 
inspectors had found substantial public 
health and safety violations. I n reality, the 
growers were unhappy about the workers' 
growing political force and used the viola­
tions as an excuse to decimate the commu­
nity. At this point, the workers were gal-
\ani/ed into action. They pooled the $500 

Barbara Goldstein is editor o f 
Arts + Architecture magazine 
and a Los Angeles corre­
spondent for Progressive 
Architecture. 
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each family had been given as incentive to 
move, formed a nonprofit cooperative, and 
bought their houses and the 8.5 acres sur­
rounding them. 

Cabrillo Village is situated in a dramatic lo­
cation in a valley, with distant \ icws of moun­
tains. Sandwiched between a river and some 
lailroad tracks and surrounded by lemon 
groves, the village has a high rock berm on 
two sides as protection f rom storms. 

Since 1975, the larmworkers have ex­
panded the community to include a pre­
school, a cooperative food market, a tile 
manufacturing plant, and a woodworking 
shop. In this low-tech, family-oriented soci­
ety, most people still work in the fields. The 
old board-and-batten cabins are being re­
habilitated in phases. Each has been given a 
new concrete foundation, insulation and g> p-
sum board inside, and a new kitchen and 
bathroom. The 35 new units John Mutlow 
was commissioned to build are for newcomers 
and relatives of people already in the village. 

Although most people really wanted their 
own little houses on individual lots, like those 
in the older part o f the village, the loans and 
grants available f r o m the Farmers Home 
.Administration specified multiple dwellings. 
Therefore, Mutlow designed quadruplexes, 
organized as courtyard houses surrounding 
private back yards. Having the same density 
and lot sizes as the older cabins, the houses 
face the street, with f ron t doors stepped back 
Ironi garages. On one side the units are sepa­
rated f r o m each other by the garages, on an­
other there is a party wall; but because of 
careful placement of windows, back yards, 
and side yards, the units seem very private. 

Aesthetically, the flat roofs and setbacks 
give the houses the appearance of squat Mex­
ican adobes. Their small windows, massive 
forms, and earth-related colors suggest tra­
ditional architecture, and this impression is 
reinforced by incised bands of white stucco 
that delineate the rooflines and surround 
some of the windows. 

Aside f r o m privacy, a main consideration 
in Mudow's design was for energy conserva­
tion, which here makes use of a combination 
o f passive and active systems. .\11 of the 
houses have clerestory windows on the side 
living room walls so sun can heat the inte­
riors. In the south-facing units, the ceilings 
are 12 ft high throughout, and heat is ab­
sorbed and stored in floors o f 6-in. concrete 
slab covered with quarry tile. (The tile is 
made and set by people in the village.) Addi-
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tional heat is gained through the sliding glass 
doors in the same wall. 

I n the north-facing units, there is a 14-ft 
raised ceiling over the f ron t part of the side 
wall. Here, the clerestory window is mounted 
on the back, or south side of the ceiling. I n 
order to store heat in the north-facing unit, 
the architects have suspended an 18-in.-
diameter, dark red water-filled tube in f ron t 
of the clerestory. This, combined with a low-
speed fan mounted on the ceiling above it , 
stores heat and disperses it into the unit. I n ­
sulating blinds will soon be installed to reduce 
heat loss at night. For the same reason, the 
north-facing sliding glass doors are double 
glazed. The remainder of the l iving room has 
an 8-ft ceiling to reduce the volume neediiin 
heat. The north units have carpet on the liv­
ing room floor. 

A l l o f the units have above-average insula­
tion in both the ceilings and the north walls. 
A n openable window at the top of the stair­
cases creates a chimney effect in the houses, 
drawing warm air up and out when the 
weather is hot. The passive collection princi­
ples have been effective, and the heating bills 
in the new units have been $10-$ 15 per 
month lower than the bills in the newly insu­
lated cabins. 

The only shortcoming of the passive 
space-heating system is human intrasigence. 
Naturally, the use of the living room floor as a 
heat sink in the south units only functions il 
the residents leave the floor uncovered. Fur­
thermore, although the sliding glass doors on 
the south side are not the principal source of 
solar energ>-, they do absorb some heat, and 
their effectiveness is reduced by drawn cur­
tains. O f course, the residents of the houses 
will realize the advantages of the passive sys­
tem when they receive their heating bills, and 
this will o f fer a positive incentive to make the 
system work. 

Water heating is handled by means of con­
ventional solar panels mounted on the garage 
roofs, but the architects are experimenting 
with different systems. Some of the garages 
have large banks of solar panels feeding 
energy to large water tanks under the com t-
yards; others have smaller groups o f panels 
feeding tanks in individual garages. 

The clustered quadruples hous­
ing units are designed to be 
joined to each other either at ga­
rages (in plan, top), at entry 
(right), or both (above). North-
facing units have south-facing 
clerestory to heat water storage 
tubes (facing page, top); south-

facing units gain heat through 
glazing, for storage in thick con­
crete and quarry tile floors, (fac­
ing page, middle). 
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Both the varying sizes of the families and 
the different orientation of the units lead to 
six different house types—three plans and 
two sections. There are two-, three-, and 
four-bedroom units, with a rather great varia­
tion for a project of this scale. This lac ior, 
combined with the setbacks of the walls, made 
the units soinewhat more expensive than 
standardized unit plans. The planning ol the 
quadruplexes, howext r. is excellent; both the 
zoning of individual units and the sepai ation 
of the units f rom each oiher promote privacy 
for individuals and families. 

The units are arranged with back yards 
grouped together. These function as service 
zones between the kitchen and the garage, 
and are big enough for sitting or hanging out 
the wash. The residents of the four-group 
imiis can divide this central space as they u isli 
since, although walls were planned for this 
area, it is unlikely that the village will receive 
funding to build them. I n most cases, the 
families have already delineated their spaces 
with fences of some kind. 

Each unit also has an enclosed side yard, 
planned in the f o r m of a patio, adjacent to the 
living room, which will be built with money 
f r o m the Farmers Home Administration, by 
the villagers themselves. Once built, these 
8-ft-high walls will tie the houses together, 
making each block into a continuous build­
ing, like a group of adobe townhouses. 

It is interesing to contrast the aesthetics of 
the new village with the old. While the archi­
tects had a romantic notion of creating 
adobes reminiscent of Mexican architecture, 
the new units are in sharp contrast to the 
saltbox appearance of the cabins, with their 
pitched roofs and wooden sides, brightly col­
ored picket fences, and lush planting. 

The newer units have an entirely different 
feeling. Lined up along the street, they seem 
curiously suburban. Once the side walls are 
built, this impression will be reinforced. But 
w hilc the new village lacks the spontaneity of 
the old, the exposed nature of the solar col­
lectors gives the new houses a slightly funky 
feeling. And perhaps once the gardens are 
planted, the new houses will come to have 
some of the same casual atmosphere as the 
older ones. The cominunity, in any case, is 
\c rv pleased with the new houses. A n addi­
tional 34 and a community building are 
planned as a second phase, to be carried out 
by the same architects. • 

Data 
Project: Cahrillo Village 
Farmworkers Cooperative Hous-
ing, Saticoy, Ca. 
Architects: John V. Mutlow of 
Mutlow Dimster Partnership, 
Los Angeles, Ca, in association 
with Barrio Planners, Inc.; J oh ii 
V. Mutlow, Frank Dimster, 
Frank Villalobos,Jose Jimenez, 
design team.. 
Program: rehabilita tion of an 
olde)-farmworkers' village and 
the addition of 33 new two-, 
three-, and four-bedroom quad-
ruplexfamily units. 
Site: a basically jiat and rela­
tively arid tract between a rail­
way line and a river on two sides, 
and rock bei ms for storm protec­
tion on the other two. 
Structural system: new units of 
reinforced concrete foundation 
and slab; wood stud walls and 
wood joist floors and roof. 
Major materials: integral color 
stucco, gypsum board ceiling and 
partitions; carpet and red clay 
tile floors (see Building mate­
rials, p. 224). 
Mechanical system: gas-fired 
forced-air unit; individual and 
central active solar domestic hot 
water systems of collectors and 
tanks. Passive system is a combi­
nation of unit orientation wit/i 
south-facing clerestmies and 
thick musonn floor slab for heat 
storage. 
Consultants: Barrio Planners 
(under architects), landscape: 
Mutlow Dimster Partnership, in­
teriors: Hitoshi Tatsuga wa, 
stynrfnyal: Kntnar Patel Cff A^-
sociates, m.echani.cal; Energy 
Management Comultants, Sta)i-
ley Kiniston, solar. 
General contractor: McGall 
Contractors. 
Costs: $1,560,000; $35 per sq 
ft^ 
Client: Rodney Fernandez, 
executive director, Cabrillo Im­
provement Association. 
Photography: Tim Street-
Porter. 

HEAT RECIRCULATOR 
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Sun-Up Dormitory, 
Carbondale, Co Passive activism 

Sally Woodbridge 

Students at a Colorado 
school collaborated with 
teachers and architects to 
design and build a passive 
solar dormitory. 

Data 
Project: Sun-Up Dormitory, 
Colorado Rocky Mountain 
School, Carbondale, Co. 
Architects: David Finholm, ar­
chitect and designer; Tom Crews, 
architect in charge of production: 
Ronald Shorr, solar building de­
sign; Doug Davis, hot-water col­
lector design. 
Client: Colorado Rocky Moun­
tain School, Randolph R. 
Brown, headmaster-, Carbondale, 
Co. 
Site: former pasture larid that 
-dvis excavated to a depth of 4 f t , 
with resulting fill used to berm 
the building on three sides. 
Program: a 5600-sq-ft student 
dormitoiy to house 14 students in 
7 rooms, with a community in-iuii; 
room and an adjoining faculty 
apartment. 
Structural system: north retain­
ing wall of reinforced concrete 
attached to glued-laminated 
post-and-beam; plywood roof 
deck with waterproof membrane; 
18 in. of earth, and sod roof. 
Mechanical system: wood-fired, 
hot-water boiler- with baseboard 
radiators for back-up heating; 
photovoltaic-powered fans. 
Consultants: Anderson Has­
tings, mechanical; Paul Lap-
pala, landscape. 
General contractor: Floyd Di­
em oz. 
Cost: $314,000; $56.12lsqft. 
Photography: Doug Lee, except 
as noted. 

Sally Woodbridge teaches ar­
chitectural history, is co­
author of several books on 
California architecture, and 
is a contributing editor to 
Progressive Architecture. 
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Legend 
1 Entry 
2 Student room 
3 Skylight above 

MAIN LEVEL FLOOR PLAN 

4 Shower 
5 Living 
6 Kitchen 
7 Mechanical 

8 Workspace 
9 Greenhouse 

10 Laundry 
11 Bedroom 

12 Storage 
13 Bath 
14 White reflective rock 
15 Trombe wall 
16 Water wall 

We ha\c' all scc-n moxit-s about "iiow it was" 
honiesteading in the West. The howling wind 
banks snow against the walls o f the sturdy log 
house. The (xtupaiils Iced ihcii dwindliiii!, 
sup])!) of wood to the stove and peer anx­
iously through the window at the white world 
outside. .An updated scenario might feature 
the Sun-Up dormitory at the Colorado Rocky 
Mountain School near Carbondale. Snug in 
their earili-(oxered home, sealed with self-
inflating curtains and Styrofoam window cov­
ers, the occupants smile warmly. Near the 
building is .i lai *4e woodpile just about the 
same size as it was when they cut it in 1979, to 
fuel a back-u|) hoi water s\stem that has 
rarely been used. 

The 560()-sq-ft building includes a virtual 
catalog of passive solar stiategies: earth-
berming, except for the south-facing wall; 
stacking baskets of rocks between the berm 
and the massive concrete wall; setting skylight 
monitors on the sod roof for direct gain in 
back (north) rooms; and providing Trombe 
and water storage walls, a passive collector for 
hot water, a solar greenhouse, and fans for 
heating and cooling, powered by a photovol­
taic array. 

These devices were not just ordered up out 
of a catalog and put together by a skilled crew 
for an uninvolved client. The whole process 
of design and construction was an educa­
tional experience f o r students in a school that 
enii)hasizes learning by doing. 

When Ron Shore, a science teacher, be­
came interested in energ>' conservation, he 
assigned his students appropriate tasks such 
as fitting existing buildings with weath-
erstripping, storm sash, and double doors. In 
1976, students designed and built a passive 
solar greenhouse to supply fresh vegetables 
fo r the school year-round. Interest in energy 
conservation and alternative living inodes 
grew apace with the need for more student 
housing. Soon Shore had his students design­
ing prototype passive solar buildings, and he 
iu\ iii-d his I riend, architect Da\ id Finhohn. lo 

lecture on energy-conscious design. When a 
S48,00() H U D grant came through for the 
school project, things got serious. 

Having settled on a building to house 14 
students with separate quarters fo r a faculty 
family. Shore and his siudents had to assess 
and quantify the energy needs and woik up 
the program. Passive strategies were tested 
with small thermal models; social needs were 
charted with questionnaires circulated among 
the students. What emerged was a simple 
plan, with rooms arranged on either side of a 
common living room backed up by a kitchen 
and bathrooins. The two-story faculty apart­
ment was offset f r o m the dorm space for pr i ­
vacy, but connected to it through a work and 
storage space. A solar greenhouse on the 
front of the faculty (juarters provides a ther­
mal buf fe r in the coldest months and a place 
where freeze-resistant crops are grown. 

The basic structure is post-and-beam, with 
the glued-laminated members attached to the 
reinforced concrete back wall. A plywood 
deck with a waterproof membrane holds an 
18-in. sod roof. The roof monitors, lined with 
specular aluminum, rcHect the sun's rays onto 
strips of mirrors, f r o m which they are spread 
along the masonry wall. This system provides 
direct gain foi- all rooms. Sun also shines 
through the glazed soiuh wall onto the 
Trombe walls, the plastic water storage cylin­
ders, and the concrete floor slab that rests on 
gravel fill and 2 in . of insulation. 

Ron Shore devised a curtain made of layers 
of thin Mylar that respond to rising hot air by 
inflating and storing the air for insulation. 
The curtain is automated by a bank of photo­
voltaic cells mounted in an adjustable collec­
tor that sits in f ront of the building. Since 
little power is required to move the curtains, 
and operation dur ing the day corresponds to 
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Left: A bank of photovoltaic cells, 
mounted in an adjustable collec­
tor, powers insulating curtains 
and air-circulating fans. Below: 
Trombe wall under construction. 
Bottom centn: Plastic cylinders 
filled with water store heat dur­
ing the day. Bottom right: Light 
reflected in roof monitor bounces 
onto mirror strips and masonry 
wall. 

   
    

   
        

  
  

   
   

 
  

  

       
   

   
    

  
    

dmes of battery charging, the two systems are 
complementary. The cost of the photovoltaic 
system increased the total cost of the movable 
insulation by $1.42 per sq f t to $8.92 per sq 
ft—reasonable, compared with the costs of 
other available systems. The photovoltaic 
array also powers fans that carry heat f rom 
the Trombe walls through air ducts to the 
kitchen and bathrooms. 

During a winter day, openings are uncov­
ered, and the insulation curtains are raised to 
allow heat gain. At night, the inside vents are 
opened, and the collected warmth flows 
through the interior. In suinmer, the process 
is reversed. Insulation curtains prevent direct 
gain .during the day, and the building opens 
at night to dump excess heat. 

Plans for wind-powered electricity were 
scrapped for lack of sufficiently strong winds: 
the 32-volt d.c. system is now hooked up to 
the public utility system. 

Sun-Up's success over the past two years 
has prompted the school administration to 
plan similar construction this summer. Sadly, 
Ron Shore, the teacher who started it all, was 
killed in a sailing accident. I t would be hard to 
imagine a more fitting monument to his 
energetic spirit. • 

SECTION: WINTER DAY 
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South Central Bell, 
Birmingham, AI Southern Bell 

Given a thoughtful program 
and a beautiful site, the ar­
chitects have responded 
with a building that is at 
once forceful and fitting, 
using site resources to 
greatest energy advantage. 

A passerby on Highway 280 could easily miss 
a major new landmark outside o f Birming­
ham. This is partially because the Alabama 
Operations Center (AOC) of South Central 
Bell Telephone is roughly 100 f t below the 
highway, but that is not the only reason. The 
architects, Giattina &: Partners, have sited the 
building superbly. The steeply pitched valley 
seems to swallow both ends of the long paral­
lelogram that the office structure forms in 
plan. That is no illusion; the building does 
plunge headlong into earth at both east and 
west ends. A n d the earth f r o m the hill to the 
east seems to flow across the roof and cascade 
o f f the northwest corner. 

These are just the most obvious signs that 
this building is up to something out of the 
ordinary. The design is the result of one 
competition and the recipient of honors in 
another. I n a limited competition among six 
Alabama finalists, the Giattina team was 
awarded the commission. I n 1978, as an un­
built design, it received an honorable men­
tion in the respected Owens-Corning Energy 
Conservation Awards program. 

A l l o f this came about because the client 
proposed a very responsible set of program 
goals, and the architects deftly attained them. 
The program called for minimal alteration o f 
the natural site qualities and specified that 
"energy conservation must be foremost . . ." 
in the building design. The 50-acre site is, 
indeed, endowed with great beauty, with its 
steep wooded slopes. I t is not easy to tuck a 
450,000-sq-ft building and 1500 parking 
spaces away in the woods, but the AOC is a 
minimal intrusion even now, having just 
opened. When the f u l l effect of the extensive 
new planting takes hold—probably in three to 
five years—it is easy to predict that the com­
pound will have an almost profound beauty. 
Planted in tall natural grasses, the whole roof 
will become a meadow, camouflaging what lit­
tle is visible above roof level now—the 
sk\ lights and solar collector arrays. 

Even the exposed fagades, while dramatic, 
are also simple and straightforward. Both 
north and south fagades look out over water; 
the lake on the north and the pond on the 
south are joined by a large tunnel under the 
building. The facades, stepped inward top to 
bottom, are broad sweeping bands of precast 
concrete and reflective glazing bridging the 
valley. While the overhangs—11 f t for the 
roof and 6 f t at each floor—provide shading 
fo r south glazing, they are aesthetic touches 
on the north. Visitors enter f rom the th i rd-

    

   

  

level parking lot into a fan-shaped forecourt, 
planted with ordered rows o f vertical trees. 
This experience will also be heightened as 
trees mature, although it is pleasant now. 

The elements 
In energy terms, several of the items already 
mentioned play large roles in conditioning 
the building. The 6000 sq f t of solar collector 
area, not yet operational because of mechani­
cal connection problems, will supplement 
space heating and domestic hot water re­
quirements. Even without this assist, the an­
nual use of heat is projected to be at a re-
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On the south side of the building 
the cantileveredfloors and re­
cessed glazing provide shading 
and a flne view over the pond. 
The east end of the structure 
slices into the hill, which mnges 
with and covers the roof, to form 
a new meadow (aeriul view oppo­
site). 
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spectable 70,000 Btu/sq ftVyear. These results, 
factored into the accounting system for all 
.Mabama buildings o f South Central Bell— 
.thoiii 430 of them—has dropped the build­
ing energy ratio for the state by 11.5 percent, 
according to SCB's project manager H.C. 
Calloway. 

With lighting requirements down at ap­
proximately 1.8 watts/sq f t , architect Joseph 
Giattina feels that there are still areas that are 
ovcrlighted. The heat goal for the building is 
54,000 Btu/sq ft/year, which Giattina and 
Calloway agree is reachable. I n fact, Calloway 
predicts that the building will settle in at 
50,000 Btu/sq ft/year. 

Part of the multifaceted energy solution is 
working very well. The pond, more than just 
a nice amenity, is an active part o f the system. 
Even on cold days the water low in the pond is 
usually above 45 V. It is pumped through two 
centrifugal heat recovery chillers, said to be 
cascaded because the first takes heat f rom the 
pond water, and passes that heat to the sec­
ond. The pond water is returned to the lake 
on the north side o f the building. Emerging 
f rom the second heat recovery unit, the water 
is now^ at 125 F: it goes to a storage tank and is 
circulated to perimeter coils, f rom which a 
variable volume air system takes over. On a 
chill day this past February, the building was 
functioning entirely on the pond heat recov­
ery system for the first time. I n fact, Calloway 
says that because of the effective insulation, 
the electric boiler works only in the early 
morning to take the night chill o f f the build­
ing. Af te r that, heat f r o m the pond, lights, 
and people takes over. 

Pond water can also work in the reverse, 
passing through a chiller condenser in warm 
weather, in addition to supplying the lawn ir­
rigation system directly. Rejected heat f rom 
chillers and other heat sources is reclaimed 
and stored, completing the system. With the 
earth-protected roof, buried east and west 
walls, insulation, shading, solar collectors, 
and pond system, the building is almost a 
textbook. .-Mthough nothing is made of pas­
sive solar in the operations center, it is un­
likely that occupants o f an off ice building 
would be dependable parts of any system that 
required human participation. There are, of 
course, more complex pond usage schemes, 
but this one seems to work for this applica­
t ion. 

Views f r o m the interior are very pleasant, 
and will only get better. On the south side, 
occupants get an added kinetic effect— 
rippl ing light patterns on the soffit and ceil­
ing, reflections f r o m the pond. Cross aisles 
are kept clear, allowing clear views between 
north and south glazing. Most office spaces 
are open, reusing much of the company's ear­
lier furnishings. These have been organized 
into an informal "system" with new movable 
screen partitions. While less than opulent, it is 
a pleasant environment. 

FIRST FLOOR 
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ISOMETRIC SECTION 

Some areas sparkle. The entry forecourt is 
a delight, and it leads to a spacious lobby. The 
lobby, unattended on that February day, is of 
refined materials: granite, metal grid ceiling 
with interesting lighting, and precast concrete 
with a soft-looking corduroy texture. There is 
a fine medium-sized auditorium and an 
executive suite and board room that are un­
derstated, serene, and pleasant. 

But this building's story is in its remarkable 
solution to those program requirements we 
began with. I t is strong formal architecture 
very skillfully integrated with nature and its 
energy role. I t is del ightful to be around and 
will simply become more so. The architects 
and their clients are justifiably proud. 
[Jim Murphy] 
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Mk M . A m P O N D H E A T E X C H A N G E R 

P U M P S 

HVAC SYSTEM SCHEMATIC 

I P O N D 

Above and below the office spaces 
(left), the energy hardware is in­
conspicuous. The executive area, 
as in the auditorium, is quite 
serene. 

Data 
Project: Alabama Operations 
Center, South Central Bell Tele­
phone Company, Birmingham. 
Architects: Giattina ^ Partners 
Architects, Inc.; Joseph P. Giat­
tina, Jr., principal in chcirge; 
Oren C. Smith and Marzette 
Fisher, project architects. 
Client: South Central Bell. 
Site: heavily wooded 50-acre 
tract in a preinously undei'eloped 
suburban area. 
[Data continued overleaf] 
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Program: develop a 450,000-
sq-ft headquarters building and 
parking for 1500 cars; do mini­
mal damage to surrounding site, 
and make nmximum use of 
energy-consen'ing measures. 
Structural system: site-cast 
beams andgirdeis, post-
tensioned or conventionally rein­

forced. Cellular steel deck. Walls 
below grade typically 18" rein­
forced concrete, supported by 
cona ete counterforts with drilled 
rock anchors. 

Mechanical system: ceritnj 
rh/lln's; cascaded centrifugal 
heat recovery chilleis used to re­
move heat from pond water; 
6000-sq-ft solar collector array; 
variable volume air system; 
backup boiler. 
Major materials: {sec Buildni;^ 
materials, p. 224). 
Consultants: structural. Hud­
son, Ball, Marlin Cff Associates; 
electrical. Cater ^ Parks; 
mechanical. Miller ^ Weaver; 
interior. Hatcher Design As­
sociates; landscape, Charles W. 
Greiner Associates. 
General contractor: Blount 
Brothers Corporation. 
Costs: $42 million; $67 persqft 
rx( hiding parking deck and 
sitework. 
Photography: Wolfgang Host 
©ESTO. 

Entry fr0771 parking is across 
bridges (top left); from upper 
level, visitors enter a spacious re­
ception area (center left). From 
the north side at night, a lumi­
nous bridge spans lake. 
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Typical Levolor 
Inclined Blind Installation 

Levolor. Helping you solve beautiful problems. 
Regardless o{ the size, shape, space or special problem, Levolor will manufacture the perfect blind 
to lit your solution. Whether it's special assemblies or an extra small Bantam ' head, Levolor will give you 
the capability to create light, temperature and glare control in places and spaces where blinds 
have never gone before. For a guide to many of the beautiful solutions from Levolor, write 
Levolor Lorentzen, Inc., 1280 Wall St. West, Lyndhurst, N.J.07071. 
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AtaMe by the window 
is no problem 
in a Pelia Sunroom. 
Because even the roof 
is by Pelia. 

And because there are three Pelia Sunroom additions 
to accommodate all the requests for "window" seating 
here at the Amalgamated Spirit and Provision Com­
pany restaurant in Cedar Rapids. 
The original building, only about five years old, was 
built with very few windows, which was the trend in res­
taurants way back then. But today the owners wanted 
to brighten up the place and expand seating at the 
same time. Adding Pelia Sunrooms was the en­
lightened solution. Pelia Clad Sunroof panels com­
bined with Pelia Clad Casement and matching Pelia 
Clad Fixed Windows created over 60 linear feet of light 
and lively Sunroom space that pleases both the owners 
and the customers. 

The Pelia Clad Sunroof. Modular for design flexibil­
ity. Fixed and ventilating Pelia Clad Sunroof units can 
be joined side by side or stacked end to end to satisfy 
most dimensional requirements. All Sunroof units are 
solid wood construction of select western pine that's 
treated with a water and insect repellent preservative, 
Units are glazed with tempered insulating glass. As 
an option, or if local codes require, units can be fur­
nished with an inner pane of heat-strengthened lami­
nated glass. 

Ventilating Pelia Sunroof Units. All that gets 
through is sunshine. Three weatherstripping and 
sealing systems — two in 
the frame and one in the 
sash — effectively seal 
out moisture and air on 
ventilating units. Operation 
is simple with a crank oper­
ated locking chain mecha­
nism that opens the bottom of 
the unit 8". Units can be operated by means of an 
easy-to-handle aluminum extension pole where 
required. 

Convenient control of light and privacy with the 
Pelia Slimshade'^. These 
narrow-slat metal blinds 
are installed beneath the 
glass of Pelia Sunroof and 
Skylight units. Adjustment 

is quick and convenient either directly by hand or with 
an extension pole. In Pelia Clad vertical windows with 
the Double Glass Insulation System, the blinds are in­
stalled between the panes of glass where they're pro­
tected from excessive dust and damage. 

An exterior cladding that can survh^e constant ex­
posure. Covering the exterior of all Pelia 

products — Sunroofs, Skylights, Win­
dows, and Sliding Glass Doors — is a 

sturdy aluminum cladding that 
doesn't need painting. Its tough, 

baked enamel finish resists fad­
ing, chipping, peeling, cracking 

and a host of other plagues. 
Yet. for all this protection on 
the outside, all you see inside 
is real wood, ready for stain or 
paint. 

For more information on Pelia 
Clad Sunrooms, Skylights, 

Windows, Sliding Glass Doors and Wood Folding 
Doors, call your local Pelia Distributor You'll find your 
nearest Pelia Planning Center in the Yellow Pages 
under "Windows". Call Sweet's BUYLINE or simply 
send this coupon. 

Please send me your 1982 Pelia Catalogs. 
Name  

Firm  

Address  

City  

State 

Telephone 
Mail to: Pelia Windows & Doors. Dept,T35D2,100 Main Street, 
Pelia. Iowa 50219. Also available throughout Canada. This 
coupon answered within 24 hours. ©1982 Rolscreen Co. 
Architect. David L. Brost. Architects & Planners. Cedar 
Rapids. Iowa 
General Contractor: Shamrock Construction Co., Palo, Iowa 
Owner: The Amalgamated Spirit & Provisbn Co., Cedar 
Rapids, Iowa 

Pella.The significant difference in wi sunrooms. 
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INTERFACE. 
THE LEADER IN A 
MDRLD PLAYING 

FOLLOW THE 
LEADER. 

There are a lot of carpet 
companies out there that 
have an excellent reputation 
for quality broadloom But 
not for c[uality carpet tiles. 

But one carpet manu­
facturer has an excellent repu­
tation for quality carpet tiles. 
Because thats a l we mal<e 
And because we specialize, 
we've become recognized as 
the leader in the carpet tile 
industry Interface 

ONIYIIITERMCE 
RESEARCHED IX 

LIVED IT, 
DREATHED IT 

AND MASTERED IT. 
Interface was founded on 

the commitment of making 
only one product, so we have 
to make that product right 

recognized from the start 
that if a carpet tile is to work 
it has to be specifically en­
gineered to be modular. The 
result is our exclusive patented 
fiberdass-reinforced ClasBac"̂ '̂  

the Interface system lies flat 
and secure with no curling 
warping or shifting. And 
stays there until you choose 
to make a change 

WE'RE WORKINGON 
NEW DESIGN IDEAS 
WHILE OTHERS ARE 
TRYING TO SOLVE 

OLD PERFORMANCE 
PROBLEMS. 

that lets you free-lay 
tiles direcdy on the fla 
without g ue, instead 
of anchoring them in ^ i i ^ ^ f V 
place with a so^ed | | L L 3 
releasabie adhesive 

Dimensionally stable, 

Because of our early suc­
cess in overcoming all the 
problems usually associated 
with carpet tiles, we have 
since been able to focus all our 
research efforts on creating 
new opportunities for the 
problem-solving designer 
Textures. Colors Patterns 
Options, like MagneBac^"" 
Custom designs Signage 
Years of development nave 
made Interface the greatest 
single source of carpet tile 
innovations 

MORETHANA 
CARPET T1L£ 

SOURCE. 
TT1E ABSOLUTE 

RESOURCE 
Thats a position were 

proud of. And very protec­
tive of. So you can be assured 
that no matter how many 
carpet tile inncvanons we 
bring ever the finish line 
there s always one more on 
its way From the carpet tile 
leader Interface For more in-

formanoa write Interface 
Flooririp Systems, P.O. 
Box I5lB, LaCrange GA 
30241 or telephone 
(404) • . T c n r i i ^ 
882 1 8 9 1 f I B < M C E 
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Specifications clinic Writing consultants' 
specifications 

Walter Rosenfeld 

Increasing the complexity 
and sophistication of a 
building design often 
guarantees the participation 
of a consultant. The follow­
ing article reviews the 
generic problem of incor­
porating specs from all types 
of consultants, including 
energy-conscious ones. 

Walter Rosenfeld, A I A , CSI, 
is Managing Director for 
Professional and Technical 
Services at The Architects 
Collaborative in Cambridge, 

V? Ma. 
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One of the specifier's major responsibilities is 
to organize the project manual for each build­
ing. In addition to working out a table of con­
tents, he needs to establish details of the 
document's format, including page layout, 
job identification, paragraph numbering sys­
tem, and type face, among others. Decisions, 
not necessarily d i f f icul t ones (Do we under­
line? What words are capitalized?), have to be 
made, whether or not the CSI section format 
is used, and these decisions have to be com­
municated to everyone involved. A look at en­
tries in the annual CSI specifications competi­
tion indicates that there are still many ways o f 
putting together a project manual and that 
each way has its own rules. 

More important, the specifier must coordi­
nate the work o f all trades and establish the 
responsibilities of each within a common con­
tractual framework. Which trade will provide 
access panels for mechanical equipment? in 
what f o r m does the architect want shop draw­
ings submitted? Who is responsible for tem­
porary electricity? Such things must be de­
termined at an early stage and written into 
the di f ferent sections to which they apply. 

But in actual practice, many sections of a 
typical project manual are written by people 
other than the specifier-in-charge. Consult­
ants to the architect may prepare as man\ as 
half the pages of the manual (or more) and 
may be responsible for specifying more than 
half the cost of the work. As a result, the spec­
ifier always faces the problem of how to get 
consultants to write their sections so that the 
desired final product is achieved: a project 
manual consistent in f o r m and content, uni­
f o r m in appearance, and without conflict in 
instructions to its users. Ideally, all parts o f 
the document should fit together as though 
they were written by one person and typed on 
one typewriter. 

Against this need for consistency and uni­
formity is the consultants' tendency to have 
dif ferent wri t ing styles, organizational no­
tions, paragraphing systems, and technical 
requirements for submissions, and their natu­
ral desire to do all of their specifications the 
same way on every job. Consultants are often 
tempted, too, to use their last specification as 
a basic document, whatever that job was, 
however it was bid, wherever located, and 
whoever the client or architect. Or they may 
want to use their computer-based master sec­
tions, even though the format may be totally 
different and di f f icul t to adapt. 

One way specifiers can deal with these 
problems is to write (and type) consultants' 
specification sections fo r them, at least the 
first few pages (part I of the 3-part section 
format) in draf t f o r m , and to turn these pages 
over to the consultant along with a brief 
memo on the style rules to be observed in the 

remainder of the sections. These documents 
can be distributed at an early team meeting or 
by mail, but persistent follow-up is usually re­
quired for enforcement. I f the architect has 
computer capability, this part of each con­
sultant's section can be prepared by editing 
existing masters. 

There is no real question here of taking on 
the consultant's responsibility or l i ab i l i i \ . 
since no technical specifications are written 
lor h im; only procedural and contractual 
items are dealt with, and the consultant has 
the opportunity to review and revise these as 
may be required. But once the consultant re­
ceives this draf t , many essential decisions are 
clear, and he can proceed to write his techni­
cal specifications directly, having in front of 
him a good example of the required format, 
the chosen numbering system, the correct 
page layout, the applicable job identification, 
and even the selected type face. The goal o f 
visual uniformity is much closer. 

With this sample in hand, the consultant is 
also alerted to such things as related work 
under other sections ( for coordination); any 
limitations of scope; and the special clauses 
often required by institutional owners or gov­
ernmental fund ing agencies. References to 
the general conditions or general require­
ments of Division 1, which incorporate a uni­
fied system of dealing with shop drawings, 
record drawings, submittals, substitutions, 
project closeout, and so on, are established, 
and the need for each consultant to repeat 
them, often with unwelcome variations, is 
eliminated. Consequently, the goal of consist­
ent procedure and coordinated work is more 
easily achievable. 

Since by this method all the basic coordinat­
ing informat ion for each consultant's trade is 
concisely conveyed (the medium being part of 
the message), a more consistent and complete 
project manual should result, no matter who 
writes a particular section. Confusion dur ing 
bidding should therefore be significantly re­
duced and avoidable conflicts prevented as 
the project moves on into construction. • 
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Whon we designed the SUREWALL" 
SBC In^iulation System, we left nothing 
to chance We painstakingly analyzed ail( 
the elements needed to make the system! 
complete and trustworthy 

Our extensive design and testing were 
aimed at giving us total control of the 
qualify of this system, so you II be in con­
trol when you put outside insulation on 
a building, whether it's renovation or new 
construction 

To keep everything under control, the 
SUREWALL Producers Council specifies 
all elements. We even certify the appli­
cators we tram to install the system 

Aru) w have such 
dence in this /terior jnsula-
tir.n ^y*:.i:fi..'r-proofinq and finish system 
th.if '.t.ind behind it with a four-year 
w.irr.infy Fhatcoverseverything SURE-
WAI I 

I'';i/styrene Insulation t; 
special adii' .ives and fastener. an(. 
torn ;k/.( ', .< ,ries For a brochure explain-
iru) fhf; • ;MF-WAI . 
'.iil,!tiorr.y,u,-fn, wntetotheSUREWAl I 
P t ' . r i u r . f . C.';uncil. P O Box 241 148 
Mi. ir l f;. r j C 28224 Or call 704/ 

]h:n i r.-nrn the details of th. 
control game 

(.11. Ir \o '. l'» oil R«M(l. i S. I s i( (• (..ltd 

HOW TO PLAY A WALL CONTROL 
GAME WITH OUTSIDE INSULATION, 

Arr-hif»ri R r.hri*; Rnhmift G(inf-ral Contractor Tiffany Homes by Lowis Young Surewall Applicator Marietta Plastennq 



Roof for roof, synthetic rubber 
sheeting is todays solid investment. 

Single-ply synthetic rubber 
membrane roofing is only 
about 1/32" to 1/16" thick. But 
it packs all the long-term pro­
tective power and service life a 
heavy labor-intensive conven­
tional roof can deliver. 

Experienced crews readily 
seam sheets to keep out water 
-and to conform to structural 
configurations and properly 
prepared substrates. The 
sheets handle easily and can be 
installed in marginal weather. 
And the potential hazards of 
on-site hot molten material 
and application are eliminated. 

Compared with conven­
tional roofs, tough synthetic 
rubber roofing systems stay 
flexible in extreme cold and 
don't turn soft or sticky in ex­
treme heat. Because they are 
rubber, they stretch and return 
to shape. In fact, synthetic 
rubber roofing systems have 
withstood the test of time 
and weathering for over 20 
years. And they are easy and 
inexpensive to maintain. 

Roofing systems of 
synthetic rubber sheeting 
are made using DuPont 
Neoprene, HYPALON* and 
NORDEL* EPDM elastomers. 
Send for a free brochure. 
Learn why the special proper­
ties of Du Pont elastomers 
make rubber roofing sheeting 
a solid investment in building 
protection. Write DuPont 
Company, Room 38732B, 
Wilmington, D E 19898. 
•Reg. U.S. Pat. & TM Off. 
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AAARBLSTAL... 

THE PERMANENT SOLUTION 
Since Marblstal® is made of Georgia Marble®, i t 

has all the properties needed for permanence as 
well as other desirable qualities listed here: 

B E A U T Y ; Marbls ta l®is fabricated f r o m a marble 
recognized fo r its beauty, Georgia Marble®. 
V E R S A T I L I T Y ; Marblstal® is perfect fo r toi let 
compartments, urinal screens, shower stalls, and 
dressing room compartments. 
E C O N O M Y ; Marbls ta l* lasts much longer than 
other similar products because it never rusts or 
delaminates. I t also resists vandalism and abuse. 
MARBLSTAL® IS P R E F A B R I C A T E D ; Y o u may 
order a complete Marblstal® uni t , ready to install, 
w i t h rugged, chrome plated hardware included. I f 
your needs are special, we can custom bui ld to any 
specifications. 

^ g e o r g i a m a r b l e 
c o m p a n y 

s t r u c t u r a l d i v i s i o n 
nelson.georgia30151 [-40-4] 735-2531 

a ^im (falter company 
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of daylight. 
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 
Fiberglas • fabric 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. 
Planning Indoor Ambiance 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 experience the light of the sun. the 
movement of the clouds, the sound of rainfall. 
Strong and Durable The coating of TEFLOIN provides out­
standing long-term resistance to GV deterioration, moisture 
and temperature extremes. Thus TEFLOM protects the glass 
fabric, enabling it to retain its inherent strength overtime. 
And the non-stick properties of TEFLOPS help the fabric s 
brilliant white appearance stay that way as each rainfall 
washes it clean. 
Economical and Energy-Efficient 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 for 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 Du Pont Company 
Room 38320-X. Wilmington. DE 19898. 

Registered trademark of Owens Corning Fiberglas Corporation 
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Technology 
from the Greek techne, an ancient termfor skill in weaving, 
man's earliest artistic expression of civilization. 

Today such an origin seems remote, yet if it is art 
which allows man to see, for a moment, his dreams, 
it is technology which allows him to achieve them. 

Technology, deriving from the most practical needs 
of men and women: 
to amplify human capabilities in the service of civility. 
An art, a science, an extension of our biological evolution. 
Mans linkage to his hopes and dreams for tomorrow. 

As modem society's means for better fulfilling human needs, 
technology must also be an expression of human values, 
entering the lives of men and women gracefully, 
allowing each his own pace in accommodating change. 

People: at a critical distance 
Space: the diversity of form 
Technology: linkage to tomorrtnv 

Hauserman: wall and panel systems 
enabling people to live and work together, delicately. 

The H.F. Hauserman Company 
3711 Grant Avenue, Cleveland, Ohio 44103 
mi) 321-H698 

( i i . I.- No. •^r*2 on R r a c l r i V i v i r r C ; , , , ! 





It's the law Uniform standards for 
wind energy systems 

Norman Coplan 

Despite their potential as an 
alternative energy source, 
wind conversion systems 
create problems that need to 
be addressed by building 
codes and zoning laws. 

Much concern has been manifested with re­
gard to legal impediments to the rapid de­
velopment of solar systems as an alternative 
source of energy. Many of these legal prob­
lems relate to the issue o f how to assure access 
to sunlight in the context of our present zon­
ing statutes and building codes. Ol i)iTiiaps 
even more complexity, however, are the legal 
barriers to the development of wind energ> 
systems as an alternative source o f energy . 
The building codes and zoning statutes prev­
alent throughout the United States are not 
necessarily conducive to that development. 
Furiher, as with any new product or process, 
the designers and/or manufacturers of wind 
energy conversion systems will be subject to 
legal responsibilities and liabilities, often not 
well defined, that may be of significant con­
cern. 

The small and isolated windmill occasion­
ally seen in rural areas has created very few 
legal difficulties. Consequently, wind energy 
has not been the subject in local jurisdictions 
of very much legislative or judicial attention. 
This does not mean that the developer of 
wind energy machines has been given a free 
hand, but rather that their potential use has 
not as yet caused legislators to be concerned 
about the problems which may be engen­
dered. These problems involve the height of 
the sti uc lures or towers which nia\ be used to 
develop wind energy, noise engendered by 
wind machines, their possible effect on cli­
mate, the creation of " x isual pollution,"" inter­
ference with signal reflections of television, 
the effect of such machines on birds, the pos­
sible interference with navigation i f placed in 
oceans or lakes, the dangers of the use of 
large blades in populated areas, etc. The ad­
vantages of a nonpolluting energy source 
such as wind energy, however, would appear 
to require increased attention and concentra­
tion on how these problems may be resolved. 

Modification of existing laws and develop-
inent of advanced design are both necessary 
to promote the use o f wind energy. I f , for 
example, a tall structure can cause acceler­
ated wind speeds at ground level thereby sub­
jecting persons to personal injury or property 
(lamage, the potentiality of liability would be 
an inhibiting factor in the development of the 
use o f wind energy. Similarly, i f a wind 
energy conversion system violates the peace­
f u l enjoyment of property by a neighboring 
property owner, his iioi iiial i eaction would 
be to seek lo enjoin the use of such a system as 
a public nuisance. .Appropriate design would 
seem to be the only answer to eliminate such 
retardants to the development of the use o f 
wind energy. 

Independent of progress in design, how-
ex er, modification ol zoning laws, building 
codes, and other statutes for the purpose of 
facilitating the use of available technology in 
this area could go a long way to encourage the 
use of wind as an alternative source of 
energ)-. For example, the height of structures 
is generally regulated by local zoning restric­

tion and may be fur ther affected by state or 
federal laws. These zoning laws govern not 
only height, but land coverage, set-back and 
sometimes even aesthetic values. Height l im­
its can prevent the use of wind machines on 
existing buildings, prohibit towers, prevent 
more than one structure on a particular plot 
of land, or require placement so as to make 
utilization of the wind machine impractical. 
Although these barriers could be overcome 
by securing a variance, this is dif ficult to ob­
tain, particularly i f the structure is aestheti­
cally unpleasing. Here again, design becomes 
particularly important, as a wind system can 
be viewed as either a visual pollutant or a pic­
turesque addition to the landscape. In any 
event, the restrictions on height reflected in 
our zoning ordinances never contemplated 
an e nergy shortage that makes the availability 
of alternative sources imperative. 

.Another barrier to the development o f 
wind energy are building codes that prevent 
technological innovation. Building codes 
greatly d i f fe r , and in the absence of a uni­
fo rm standard, the development of wind 
machines is severely handicapped. Perhaps 
an c \en greater inhibition to the development 
of wind energy is the uncertain potential 
liability of designers and manufacturers 
utilizing an innovative technology without 
any established guidelines or standards as to 
what constitutes a minimum standard of 
safety. I n determining whether a product is 
unreasonably dangerous, courts use dif ferent 
tests depending upon the jurisdiction. Some 
courts, for the purpose o f determining 
whether there is a design defect, use the test 
of feasibility, determined by measuring the 
likelihood of harm against the cost of preven­
tion. Other courts use the "consumer expec­
tation test." Liability is found i f the product 
failed to perform as safely as an ordinary con­
sumer would expect. I n the th i rd test, known 
as the "unreasonable danger test," the court 
balances several criteria including the desira-
bilitv and use of the product, the likelihood of 
injury, the obviousness of the danger, the 
ability to eliminate the danger without im­
pairing the usef ulness of the product or mak­
ing it unduly costly, and the availability o f 
other products to meet the same needs. Be­
cause o f the great need for alternative sources 
of energy and the innovativeness of wind 
energy conversion systems, none of these 
tests may be appropriate. 

Perhaps the only answer to allay fears of 
potential liability and at the same time protect 
the public lies in continuing efforts to estab­
lish and enforce un i fo rm and adequate 
standards that appropriately address the per­
formance, safety, and location of wind energy 
conversion systems, but do not discourage 
their use. • 
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T u b e l i t e 
REVOLVES 

AROUND QUALITY 
Tubelite® brings you more than 35 years experience in the design and manufacture of 
architectural products with proven, reliable quality. 

Tubelite revolving doors provide architectural elegance while minimizing gusts, drafts 
and infiltration of air, dust and noise. These convenient entrances are an ideal choice 
for their space and energy-saving advantages, as well as their ability to control traffic 
flow. 

Tubelite revolving doors are designed to accommodate a wide variety of styles, 
hardware, enclosures and canopies, as well as wing widths and door heights. Choose 
from aluminum, stainless steel or bronze clad finishes. 

Tubelite's primary manufacturing facility at Reed City, Michigan, provides aluminum 
extruding, integral color anodizing, fabrication and assembly, all at a single site. For 
more information on Tubelite products, contact the Customer Service Department, 
P.O. Box 118, Reed City, Michigan 49677, (616) 832-2211. 

PRIDE • DEPENDABILITY • QUALITY 



The Passive Solar Design Competi­
tions of the Passive Systems Division, 
A S / I S E S have been established for the 
purpose of providing recognition of 
outstanding design of passive solar/ 
energy-conserving building with 
national or regional significance. The 
comjx-titions are held to promote excel­
lence in the synthesis of architecture 
and engineering. 

Awards will be made in recognition of 
excellence in passive solar design in 
the categories of: 
Commercial/Institutional/Industrial 
Single and Multifamily Residential 
Solar Redesign of Existing Buildings 

Finalists will have work prominently 
displayed at the conference and a cere­
mony will honor the winners. A feature 
article on the comjx'tition results 
will appear in P/A. (For both built 
buildings and projects which have not 
been previously published in the archi­
tectural press, P/A reserves the exclu­
sive right of first consideration for 
publication.) 

The jury for this competition: 
William L . Glennie, Princeton Energy 
Group, Princeton 
Parambir Gujral, Skidmore Owings & 
Merrill, C îhicago 
Robert B. Marquis, FAIA, Maiquis 
Associates, San Francisco 
Edward Mazria, AIA, Edward Mazria 
& Associates, Albuquerque 
William Morgan, FAIA, William 
Morgan Architects, Jacksonville 
Susan Nichols, Communico. Santa Fe 
Richard Rush, AIA, Progressive Archi­
tecture, Stamford, Ci . 

Deadline for Registration: June 1, 1982 
Deadline for Submissions: July 9, 1982 

For Competition details and registra­
tion form, contact: 
Design Competition — N E S E A 
Box 778 
Brattleboro, V T 05301 
802 254-2386 

The Second National 

P a s s i v e S o l a r 
D e s i g n 

C o m p e t i t i o n 
Sponsored by 

Passive Systems Division 
American Section 
International Solar 
Energy Society (AS/ISES) 
Progressive Architecture 
The Passive Solar 
Industries Council 
i n conjunction w i th 

The Seventh National 
Passive Solar 
Conference and 
Exhibition 
Aug. 28-Sept. 2,1982 
Knoxville,TN 



JG/62-63 Auditorium Seating/National Gallery of Art 
The JG/62-63 with its 
minimum side profile 
facilitated this 
continental layout. 
Concealed double 
articulating tablet arms 
blend with standard arms. 
Removable front rows 
add versatility 

Complimentary layout 
service available on 
request. 

Installation: National 
Gallery of Art. 
Washington. DC 
Architect: I.M. Pei 
& Partners 
Product Design: 
Peter Dickinson 

JG Furniture 
A Division of 
Burlington Industries 
Quakertown 
Pennsylvania 18951 
215 536 7343 
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-JEliSIVE PASSIVE SOLAR 
CONSIRUCnOli WE JUST CAirr SEE IT. 

AFG Sunadex®or Solatex® Solar Glass cuts the cost of Trombe 
wall construction. 

It provides excellent solar transmission for maximum efficiency, 
while it obscures the wall material and allows for greater design 
TROMBE WALLCONSTRUCTION COSIS flexibility. 

Conventional Trombe 
wall construction uses clear 
glazing, requiring materials 
that were attractive and 
costly. 

AFG solar glass is 
available in obscure patterns 
that create a unique beauty. 

Brick Cinder Block 55-Gal. Drums It allows for the use of low 
$5.00/sq.ft. $3.00/sq.ft. $i.65/sq.ft. cost materials such as 

cinder block, metal drums, or even wine bottles. 
For economy and efficiency in solar construction there's just one choice. 

And we know you'll see it. A 
AFGINDUSIRIES ÎNC 
P.O. Box929 
Kingsport, TN 37662-0929 
615-245-0211 

maencyinsoij 
ee it. j i 

* Based on December 31, 1981 construction costs, 
Kingsport, Tennessee. Costs will vary according to location. 
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ISES: 
The renewable challenge 

T h e 

R e n e w a b l e 

C h a l l e n g e 
Solar Technologies Conference 
and International Exposition 

June 1-5, 1982 Houston, Texas 

Each era brings a new set of challenges, and 
these challenges present the potential for 
both pitfalls and opportunities. The rise of 
solar energy in the 1970s, as a practical solu­
tion for pressing energy problems, gave 
promise to new patterns of energy use, use of 
energy that was both based on renewable re­
sources and environmentally sound. 

Today, the renewable energy community 
that grew and gave leadership during the last 
dynamic decade is experiencing even more 
tumultuous change. Dramatic shifts in fed­
eral government programs and policies have 
cast a markedly different character on the 
face of the solar environment. Diminished re­
search and development programs have put 
new burdens on larger corporations, entre­
preneurial enterprises, and institutions alike. 
Continuing uncertainty about conventional 
energy supplies and the ever-present possibil­
ity of disruptions at any time mandate more 
rational energy policies. In the marketplace, 
persistent and perniciously high interest rates 
inhibit both solar industry growth and con­
sumer demand. Present realities may appear 
to have cast a shadow on the expectation of 
many for a solar future. But progress con­
tinues, and the American Section of the 
International Solar Energy Society is meeting 
these challenges head on, as they have so 
many times before. 

The urgency of forging a solar future re­
mains high. The challenge to craft a new 
agenda, based on present-day realities, has 
never been greater. As the annual meeting 
and exposition of the Society, "The Renewa­
ble Challenge" will serve as a timely forum to 
build the solar agenda. Solar professionals 
and concerned energy consumers will meet in 
Houston to address these and other concerns, 
as well as share information, opinion, and ex­
perience. "The Renewable Challenge" will be 
the single most important solar event of the 
year. .Â nd it will serve all participants as a 
fertile marketplace for the exchange of ideas 
and the conduct of profitable business. 

"The Renewable Challenge" conference 
agenda is comprehensive, and this year it 
highlights four critical issues of our time: 
International Renewable Energy Develop­
ment, Advanced Design &: Technology, The 
Solar Market, and Solar 8c the Utilities. Fea­
tured speakers include internationally recog­
nized authorities in their fields. Daily plenary 
session speakers include: Dr. Ishrat H. Us-
mani. Senior Interregional Energy Advisor to 
the United Nations; Francis de Winter, presi­
dent of Atlas Corporation and 1982 chairman 
of the Society; Dr. Paul MacCready, president 
of AeroVironment and designer of The Solar 
Challenger; Ronald J . Arnault, president of 
A R C O Solar; Ralph J . Johnson, president of 

National Association of Homebuilders Re­
search Foundation; R. Nicholas Loope, pres­
ident of Solar Energy Industries Association; 
Dr. Jack Chaddock, president of the Amer­
ican Society of Heating, Refrigeration and 
Air Conditioning Engineers; Dr. Paul 
Maycock, author of Photovoltaics; Donald 
Watson, noted architect and designer of more 
than 100 solar buildings; Glen Bjorklund, 
vice president of Southern California Edison; 
others yet to be announced. 

The bread and butter of the Society's an­
nual meeting is again represented by a full 
schedule of special-topic and technical ses­
sions ranging from photovoltaics and ther-
mochemical conversion to Trombe walls and 
day lighting concepts. More than 200 papers 
have been scheduled for presentation during 
the technical sessions, and all aspects of both 
social and technological progress in solar 
energy will be explored. 

"The Renewable Challenge" also offers a 
wide range of special events and programs 
under sponsorship of highly qualified organi­
zations. These include an Energy Design 
Charrette for design team competition dur­
ing the conference; the Renewable Energy 
Educators Forum; the second Solar Energy 
ill formation Symposium; a Renewable Re­
source Media Festival; and an extensive Re­
newable Resource Center. Separate precon-
ference workshops, striking a balance be­
tween "How To" and "What's New," have 
been scheduled, ranging from Biofuels to 
Earth-Sheltered Buildings. 

The American Section of the International 
Solar Energy Society's Exposition promises to 
be the largest display ever of solar design and 
engineering services, equipment, and tech­
nology. The unprecedented endorsement by 
the U.S. Department of Commerce's Foreign 
Buyers Program will ensure a flow of visitors 
and buyers from abroad. The exposition has 
already enrolled more than 120 U.S. com­
panies and will be open throughout the con­
ference week. Companies and organizations 
wishing more information on the exposition 
should contact Jeff Wolff, T M A C , 600 Beach 
St., San Francisco, Ca 98109 (800) 227-3477 
or (415) 474-3000. 

With incisive plenaries, provocative special 
events, and informative panels and technical 
sessions, "The Renewable Challenge" will 
present a comprehensive, realistic analysis of 
the world of renewable resources today, and a 
thought-provoking look into the future. 

T o request "The Renewable Challenge" 
conference brochure, call toll-free (800) 
531-5255, Ext. 817; in Texas (800) 252-9146, 
Ext. 817. Or write: The Renewable Chal­
lenge, AS/ISES, R . I . A . T . , U.S. Highwav 190 
West, Killeen, Tx 76541. 
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C h a l l e n g e 
Solar Technologies Conference 
and International Exposition 

June 1-5,1982 Houston. Texas 

Conference Program 

Monday, May 31, 1982 

Welcome Reception 
7:00 

Tuesday, June 1, 1982 

Plenary: International Renewa­
ble Energy Development 
12:30-2:00 

Panels: 
2:15-3:35 

The International Market 
Passive Solar Commercial 
Buildings 
Agricultural Applications of 
Solar Energy 
Wind Energy 
International Concepts in De­
sign 

Technical Session: 
2:15-3:45 

Design Methods 8c Controls for 
Active Systems 
Optimal operation of"solar and off-
peak load managed heating? and 
cooling systems. 
Instrumentation and data acquisi­
tion system for solar heating systems. 
An interactive solar design computer 
program for architects. 
Development of an analytic tool to 
determine the effects of solar and 
energy management systems on util­
ity demand curves. 
Optimization of a solar industrial 
process steam system by considering 
maximum Huid temperature and 
system present worth. 
A simple method to calculate yearly 
solar fraction of space heating sys­
tems. 

Technical Sessions: 
5:' 4:00-5:30 

J International Markets 
Opportunities for nonconventional 
energy applications in Central .Amer-

"s ica. 
Markets for conservation and re-

^ newable energy in the Caribbean. 
^ Assessment of solar energy as an al-
j;-̂  ternative energy source for Panama. 

California: a preview of the future of 
solar markets. 
Costs and market potentials of solar 
technologies in New \ovk State. 
Assessment of buildings solar market 
harriers to commercialization. 
Surpi isin^ ,ispc-i is ol niin kc-tinj; 
energy conservation in Mexico. 

Passive Solar Commercial 
Buildings 
Passive solar concepts for multistory 
iijj.u iment buildings. 
I hc- Culf Building: The most energy 
efficient office building in the RcKky 
.Mountain region. 
Passive solar and hybrid manufac­
tured building systems—precast 
( Diu 1 cic ai)|)lu.iii<)iis: The Span-
crete Projert. 

Agricultural Applications of 
Solar Energy 
Corn drying bins housed in solar 
buildings. 
.A modular cotiiiuerciiil solar food 
dryer: testing and design. 
Solar fruit drying in Eg>pt. 
Thermal performance monitoring 
of passive solar greenhouses in the 
sohii utilization, economic develop­
ment and employment. 
Kffectiveness of low-emissiviry hims 
for reducing energy consumption in 
greenhouses. 
Development of a solar-powered 
direct-acting organic Rankine irriga­
tion pump. 

Wind Energy Systems 
Wind farm development: a case 
study of land use and environmental 
regulations. 
Costs and market potentials of 
WECS in New York State. 
Integration of wind and solar tech-
ttolô es in electric utility grids. 
A practical use of wind energy. 
Use of wind power to assist in strip­
per oil well pumping. 
An analysis of SWECS/mechanical 
heating systems. 
Wind energy battery storage re­
search in Hawaii. 

Energy and New Aesthetics 
Solar and architecture: a new alloy. 
Low energy communitv design and 
development project. 
Solar vandalisiTi. 
The oasis myth—organic models, 
available technolojjy, and a desert 
solar habitat. 
Design of passive solar commercial 
buildings—in retrospect. 

Evacuated and Line Focus Col­
lectors 
.Solar evacuated collector pcrloi in-
ance with black Huid. 
1.5xCPC type collector with 
evacuated tube of the hn type: de­
sign and performance, 
i'ci lonnance testing of a panel ol 
evacuated tubes with integrated 
CPC. 
Correlation of top loss coefficient for 
CPC collectors. 
Kl.istically deformed linear focusing 
solar (ollector. 
Design and performance of a linear 
Fresnel concentrating PV/thernial 
collector. 

International Dinner 
8:00-9:30 

Wednesday, June 2, 
1982 

Plenary: Advanced Design 8c 
Technology 

Panels: 
10:30-12:00 

Daylighting 
The Solar Curriculum 
Solar Energy 8c Fossil Fuels 
Desiccant Cooling 8c Dehumid-
ification 

Technical Sessions: 
10:30-12:00 

Design Planning I 
Design pr(X"edures for energy op­
timization and evaluation of renewa­
ble resources in new buildings. 
Solar: a building energy design pro­
gram. 
\u energy conservation opportunity 
analysis with micrwomputers. 
A graphical energy analysis design 
tool for large buildinj;s usin^ the mi-
(i<K<)niputer. 
.Microcomputers and energv- analy­
sis. 
Hourly solar radiation and weather 
data for microcomputers. 
Building the solar and energy-
conserving home: the energy 
mortgage value design tools. 

Solar Radiation 
.\tmospheric transmission model for 
a solar beam propagating between a 
heliostat and a receiver. 
Diffuse band correction factors for 
short time intervals. 
Rel.itive validitv of SOLME T hisioi i-
cal solar data. 
.ASHR.\E clear sky irradiance and 
the parameterization mcxlels. 
Diffiise and global solar spectral ir­
radiance under cloudless skies. 
Measurements of atmospheric tur­
bidity, urban air pollution pai ame-
ters. and effects of insolaticm in San 
.'Kntcmio. Tx. 

Photochemical and Ther-
mochemical Conversion 
-Krtihcial photosynthesis. 
Luminescent solar collectors. 
Thermochemical prcKcsses for solar 
hydrogen producti«)n. 
Bioma.ss radiant flash pvrolysis in a 
s|)outed bed reactor. 

Technical Sessions: 
2:00-3:30 

Design Planning II 
Solar-ray solar design synthesis. 
Reduction of building first costs 
through energy design. 
Energy-efficient daylighting design 
for a Pacific Northwest office build­
ing. 
.Active and pa.ssive feasibility study. 
100 percent energy-independent 
commercial building utilizing solar 
and wind energy. 

Passive Solar Subsystems and 
Components 
Controlled solar energy utilization 
with windows. 
Daylighting design and its economic 
implications in commercial build­
ings. 
Heating season thermal perform­
ance of the Brookhaven House. 

Report on tests of a passive phase-
change solar diode for space heating. 
Earth-sheltered housing in the South 
Central United States. 
Integration of passive details and 
systenjs. 
Invention disclosure: modular pas­
sive solar walls with swivel types of 
insulation systems. 

University Physics Education 
and Curricula in Solar Energy 
Advanced Photovoltaic Re­
search and Development 
.\n overview of advanced research 
and development activities. 
Recent developments in amorphous 
silicon solar cells. 
Phoioelecti (Khemical storage sys­
tems. 
.Advanced silicon sheet growth tech­
niques. 
Research on thin film copper indium 
selenide/cadmium sulfide solar cells. 
Progress in new hî h efficiency 
photovoltaic concepts. 

Green Plants: Future Oil Wells 
Development of the Chinese tallow 
tree as a source of chemicals and 
energy. 
Petroculture: a renewable option for 
future energy supplies. 
Oil and lipid accumulation in 
oleâ jinous microalgae. 
Alcohol coproduction from tree 
crops. 

Active Solar Cooling 
Energy analysis of solar powered 
desiccant cooling systems. 
Energy analysis of solar Rankine 
cooling sy.stems. 
.Analysis oi solar powered/fuel as­
sisted Rankine cycle cooling system. 
Performance of solar-desiccant sys­
tems using cooled desiccant beds. 
Status ol several solar cooling sys­
tems with respect to cost/perform­
ance goals. 
Thermodynamic potentialities of 
vapor compression and absorption 
solar ccxjling systems. 
Solid desiccant rotary dryer pet -
formance charts. 

Solar Radiation II 
.A low-cost EPROM system for solar 
data recording. 
Measurements of solar radiation in 
the upper hemispheie using an ar­
ticulated radiometer. 
Direct and diffuse radiation on in­
clined surfaces in Egypt. 
Validation of mcxlels predicting in­
solation above system threshold 
levels. 
De\ elopment and comparisons of 
HP-4IC software to predict irradia­
tion of tilted surfaces using cloud 
cover factors. 
Monthly averaged global and diffuse 
solar radiation in the Pacihc North-

Open Forum—Interaction Ses­
sion I 
3:45-5:15 

Annual AS/ISES Member Meet­
ing 
4:30-6:00 
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Thursday, June 3, 1982 

Plenary: The Solar Market 
9:00-10:15 

Panels: 
10:30-12:00 

Solar Marketing 
Emergency Preparedness and 
Community Planning 
Performance Problems in Ac­
tive Systems 

Technical Sessions: 
10:30-12:00 

Monitoring, Performance, and 
Analysis of Passive Systems 
Analytical method lor performance 
modeling of" pa.s.sive solar systems. 
Optimal control of passive solar 
iniildiiiKs with load-managed stor­
age. 
Thermal performance of an en­
velope house in a cold climate. 
The effect of deep earth heat migra­
tion to the perf ormance of continu­
ous thermal envelope structures. 
Heat transf er inside a passively 
cooled and healed building. 
Measured cooling rates for roof 
pond cooling systems and simple 
methods of estimating cooling rates. 

The Economics of Photovoltaic 
Systems 
Photovoltaic system design in grid-
connected applications. 
Survey and evaluation procedures to 
determine the f easibility of using 
photovoltaic systems on existing 
buildings. 
A method of estimating the per­
formance of photovoltaic systems. 
Photovoltaic array-power con­
ditioner interface requirements. 
Optimized low-cost array field de­
signs for photovoltaic systems. 
Review of photovoltaic-powered re­
frigeration for medicines for de­
veloping countries. 
The technical and economic re­
quirements for small-scale solar-
powered pumping stations. 
Phoiovoltaic power for Europe. 

Biotechnology and Solar 
Energy Conversion 
.Applications of rec(mibinant DNA 
technology to biomass conversion. 
Production of fuels f rom new lipid 
crop systems. 
The production of methane by 
anaerobic digestion in large- and 
small-scale facilities. 

Education and Technology 
Transfer 
A task analysis for solar installers. 
Solar energy education and training: 
laboraiorv facilities. 
.A multidisciplinary solar energy cur-
ri( Ilium project for grades 6. 7 &: 8. 
Technology transfer of small-scale 
energy technologies in the U.S. 
Pacific territories. 
The national solar water heater 
workshop. 
A local group, a heliodon. and a 
glimpse of the future: the musings of 
a solar public educator. 

Awards Luncheon 
12:30-2:30 

Technical Sessions: 
2:4S-4:15 

New Market Currents 
Heritage \ illage solar utility study. 
Solar and energy consei \ ation zon­
ing incentives in Richmond, B.C.: 
the carrot vs. the stick. 
Energy and growth in Austin: the 
case for conservation and l eiiewable 
energy development. 
Municipal solar utilities in Califor­
nia: a final report. 
M.u kei penetration of enei gv con­
servation and renewable resource 
measures: program results from 
Florida Power c<: Light (".oiii|)aii\. 

Monitoring, Performance, and 
Analysis of Passive Solar Sys­
tems II 
Performance of concrete and ma-
soiirv storage in pa.ssive solar sy.s-
tems. 
Thermal performanc e and design 
tool comparison for northeast pa.s-
sive solar residences as estimated 
from Class .A audits. 
Side-by-side testing of three produc­
tion type passive solar homes: moni­
tored results. 
Passive cooling: a parametric analysis 
of hourly cooling loads f or southern 
climates. 
Rool pond ai c hitectui e: expei ience 
in design, coastruction. and use. 
.Advanced mirror films f or energy-
efficient windows. 

Passive Cooling, Ventilating, 
and Dehumidification 
Field performance of naturally venti­
lated homes. 
.A unique u.se of concrete block for 
cooling applications. 
Cooling small, internally heated 
buildings by natural convection and 
solar chimnev-augmented ventila­
tion. 
Economic assessment of passive solar 
cooling potential in the continental 
United States. 
.A computer progi am loi ih«- assess­
ment of passive cooling resources in 
the United States. 
Control of integrated dehumidifica­
tion and passive cooling systems to 
produce energv-efficient comfort. 

Socioeconomic Aspects of 
Photo voltaics 
International supply-side economics 
for photovoltaic power systems. 
Current markets for photovoltaic 
systems. 
Central station photovoltaics in San 
Diego: a case study. 
Life-cycle cost analvsis lor low-cost 
modularized flat-panel photovoltaic 
array field design. 
The industrial energy ccmsuming 
sector in the U.S. as a market for 
photovoltaic systems. 
Photovoltaic array grounding and 
electrical safety. 

Chemical Aspects of Photovol­
taics 
Chemical modification of grain 
bou ndaries. 
Photoelectrochemical solar cells. 
The Texas 1 nstruments solar energy 
system. 

Performance Results of Active 
Systems 
Testing of solar heating systems with 
CPC colK-cK.i s. 
Thermal performance of solar sys­
tems in the National Solar Data Net­
work. 
F.iglit moiit lis oi field iiioiiiloi iiij; loi 
up to 50 domestic solar water heat­
ers. 
-Monitored performance of 18 .solar 
hot walei s\slenis in the .\S1")\'. 
First-year results of the FV A solar 
water heater laboratorv test pro­
gram. 
Experimental investigations of rela­
tive testing methods for solar heating 
sNsiems. 

Student Program in Physics 
Open Forum—Interaction Ses­
sion II 
4:30-6:00 

"On The Rise' 
7:30-10:00 

Dinner 

Friday, June 4, 1982 

Plenary: Solar & The Utilities 
9:00-10:15 

Panels: 
10:30-12:00 

Financing Solar Energy 
Builders' Experience in Passive 
Solar Energy 
Energy Management Systems 
Community Self-Reliance Con­
cepts and Practices 
Solar in the Cities 

Technical Sessions: 
10:30-12:00 

Photovoltaic Collector Tech­
nology 
Flat plate photovoltaic collector 
technology overview. 
Photovoltaic concentrator collector 
technology status. 
Overview of terrestrial PV cell proc­
essing. 
Flat plate P\' uKxiule and array en­
gineering. 
Experience in design and testing of 
terrestrial solar cell modules. 
High temperature-high current 
solar cells lot ihermophotovoltaic 
systems. 
Demonstration of effectiveness of 
light-trapping in photovoltaic sys­
tems. 
Intermediate photovoltaic concen­
trator systems. 

Analysis and Testing of Storage 
and Collectors 
Dynamic response of a packed bed 
thermiil storage unit. 
Solar heat storage in the f)edrock. 
Performance improvements in flat-
plate liquid solar collectors. 
Orientation of collectors with no 
horizontal edges. 
Comparison of thermal characteris­
tics of residential photovoltaic sys­
tems. 
The eff ective concentration of" non-
tracking, two-dimensional CPC ar­
rays including an econtmiic compari­
son for PV electricity production. 
Effect ol heal capacity on flat-plate 
sol II collector performance. 

Technical Sessions: 
2:00-3:30 

The Economics of Renewable 
Energy 
Regional assessment of solar energy 
pond costs. 
Envelope vs. aperture: cost optinn/a-
tion of two passive tract houses. 
Competitive assessment of residen­
tial solar/desiccant cooling. 
Specific economic analysis of ther-
mosyphon domestic hot water sys­
tems. 
Solar energy use for water and space 
heating for single-family homes in 
Wisconsin: basecase and maximum 
solar scenarios. 
Economic comparison of active solar 
systems in northeast Ohio. 

Passive Design Tools 
Development of a passive solar de­
sign manual for the United States 
Navy. 
Regional passive solar design charts. 
Aii.ilviical solutions for the dailv per­
formance of direct gain passive heat­
ing systems. 
.Application of the DOE-2 and 
BL.\ST in the predesign phase for 
passive solar commercial buildings. 
Simplified frequency respotise atuil-
ysis for passive solar buildings. 
Field monitoring of passive cooling 
retrofit strategies for warm, humid 
climates. 

The Impact of Renewable 
Energy on the Utilities 
Economics of wind energy for 
utilities. 
Grid-connected distributed solar 
power systems. 
.Assessing the impact of pa.ssive solar 
systems upon electric utilities. 
Influence of solar domestic water 
heating on electric utility demand. 
Joint utility efforts to address solar 
energy issues. 
Simulating impacts of photovoltaics 
on utilities. 

Roof-Mounted Residential 
Photovoltaic Power Systems 
First-year operational performance 
of the FSEC experimental photovol­
taic residence. 
I he FSEC experimental PV house: 
simulation and operation. 
The Southwest Residential Experi­
ment Stati<m: the second year. 
Residential Photovoltaic systems: a 
sum mary. 
Photovoltaic cooling and energy-
efficient hou.ses. 
Residential photovoltaic applications 
in the United .States. 

Solar Thermal Systems 
Evaluation of solar air heating cen­
tral receiver concepts. 
Prediction of convective losses from 
an external solar receiver of cylindri­
cal geometry. 
Technical and economic assessment. 
Concentration enhancement of a 
point f ocus dish using a nonimaging 
secondary: a full-scale optical exper­
iment. 
Solar furnace test design considering 
flux variation of solid angle. 
Closed cycle reciprocatory engine 
with organic fluid. 

[ISES continued on page 194 ] 
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T H E R M O S M N 
Introducing A Revolutionary 

Insulated Sectional Door 
The Thennospan 

concept 
Thermospan represents a 

bold, new approach to insulated 
sectional overhead doors. This 
nominal 2" thick door has a 
remarkable tested G-value 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. 

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 
mmmm _mm in̂ û ^̂ cd doors range 
r ^ ' H ' ' I between .33 and .51. 

Thennospan 
I features a thermal 

Wpr: break within a 
homogeneous 

^ » s 3 B sandwich of steel/ 
polyurethane/steel. 

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

A total 
insulating 

system 
Efficient, insu- ^ ^ ^ ^ ^ ^ ^ J 

lating components | M J i * ^ 
working together JH ^ ^ ^ ^ 
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 Carlson at Dalton International, 
Inc., U.S. Route 30, West, Dalton, 
Ohio 44618, (216) 828-2291. 

m 

Joint seal 

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. 

Thermal 
Break 

Solid polyurethane core 

Galvanized 
pre-painted steel 

Two 1 3/4 ' ribs, 
each section 

H a l t o n 
^ DALTON INTERNATIONAL INC. 

Division of The Wayne Door Company 

Ennbossed 
stripes 



TWO LEADING NAMES IN 
NOW COVER AMER 

METAL ROOFING 

Architectural Engineering Products Company and SPAN Metals Corporation have joined together as 
wholly owned subsidiaries of Overhead Door Corporation, a name building planners look up to in roofing 
systems. What AEP and SPAN have done well separately, they can now do even better together. 

W I T H W E A T H E R I N G C O P P E R The look of pure copper at less than half the cost. That's 
the basic story of our exclusive Weathering Copper: three layers of copper-bearing acrylic resin 
applied over an epoxy primer coat to HDG, C90 galvanized steel to a thickness of 2 mils. The new-penny 
bhghtness gradually weathers to an aged look of genuine sheet copper roofing-but without the usual 
signs of corrosion. What's more, the strength and durability of Weathering Copper has been proven 
by seven tough years of quality performance. For metal roofing, fascia or mansard applications, 
Weathehng Copper complements your most imaginative 
designs for commercial, industrial and residential projects. 
For specific details and installation information, see b ^ V 
SWEET'S GENERAL BUILDING FILES, A K T U t f J ^ M A ^ I 
Sections 7.2/AR, 7.5b SR 7.7 AR or J T ^ * * * i ^ A i C l L k l l 
phone or write. ^^^^^^// subsidiaries of overhead Door corporation 

ARCHITECTURAL ENGINEERING 
PRODUCTS CO. 
P.O. Box 81664 / San Diego, CA 92138 
(714) 295-3131 

SPAN METALS CORPORATION 
P.O. Box 26288 / Dallas, Texas 75226 
(214) 827-1740 

Circle No. 317 on Reader Service Card 

I 
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I S E S continued from page 191 

Friday, June 4, 1982 

Flat-Plate Collector Design, 
Testing, and Rating 
Hyl)j id ihcrmoclectric solar collec tor 
design and analysis. 
Venting low-cost solar collectors. 
The FSEC reierence heat source. 
Flat-plate solar collector testing facil­
ities at Montana State University. 
Wisconsin collector efficiency study. 

Evaluation Techniques/Testing 
The durability ot solar ni;iierials. 
When is the cost-per-kWh not equal 
to the cost-pcr-kWh? 
Indoor air pollution in solar-heated 
buildings. 
Energy programming for a 30.000-
person new town. 
Planning tool for regional govern­
ments and developing nations. 
.•\ methodology for determining pre­
ferred residential passive solar sys­
tems. 

Technical Sessions: 
3:45-5:15 

Solar Ponds 
Sail transport and gradient mainte­
nance in solar ponds. 
.A.n experimental and theoretical 
study of salt gradient pond interface 
bcha\ior. 
Solar pond regional applicability 
study: summary of results. 
Convective zone structure and /.one 
boundaries in solar ponds. 
Construction and hrst year's opera­
tional results of the ANL research 
salt gradient solar pond. 
Electric power generation by solar 
pond modeling and optimization. 

Construction Details 
Ri iiioiial guidelines for the optimi/,i-
tion of passive south-wall assemblies. 
.Advanced residential photovoltaic 
array designs. 
Mounting systems lor photovolt.iic 
s\si( iiis in residential retrofits. 
The NCSU solar house: an opera­
tional approach to passive .solar de­
sign ill the soulhe.isi. 
The experience of the solar contrac­
tor. 

Standards, Law, and Legislation 
Solar energy contractor specialty 
license. 
Implementing PURPA 210 for small 
power producers in New York State. 
The use of local tax incentives for 
solar energy systems. 
l'r(i\ iding solar access: u.sing resirit i-
ive covenants and solar envelopes in 
planning solar subdivisions: case 
studies. 
The evolution of the Kansas passive 
solar tax incentives. 
State and local implementation of 
Florida's solar .speciiiliy contractor 
license. 
The I'loi id,I sol,11 standards pro­
gram. 

Photovoltaic System Perform­
ance and Reliability 
The 2000-ft-deep photovoltaic pow­
ered well. 
The 100 kW solar photovoltaic 
power system for the Beverly High 
School. Beverly. Ma: performance 
and operational experience. 
Photo\ ()liai( i)ower system for the 
Oklahoma Center for Science & -An. 
Phoenix Sky Harbor .Airport solar 
photovoltaic concentrator project, 
l.iiic.u Fresnel lens photovoltaic and 
thermal system at the Dallas-l i. 
Worth Airport. 
Commercial application of a photo­
voltaic concentrator (CAPVC) sys­
tem operation. 
The 200 kW solar breeder. 

Solar Power Systems 
Overview of solar technology de-
velopmcni in international coopera-
uve agreements: seven systems from 
design lo operation. 
Coolidge Solar Power Plant: two 
years of operation. 
The Crosbyion System. 
Design, installation, and testing of a 
lOOkWV/OOkWu, solar power plant. 
The MBB-heliostat development 
program. 
Solar One: the 100 MW,. Central Re­
ceiver Power Plant at Barstow. Ca. 

Solar Domestic Hot Water Sys­
tems 
Field testing of commercially avail­
able SDHW sx sieins in Minnesota. 
Solar development in Baghdad, 
Iraq. 
The Adas .solar-augmented, gas-
hred domestic water heater. 
Novel drainback systeiri for service 
lidi water at the Memorial Ceneral 
Hospital. 
A thei inal performance comparison 
of three solar doniesiu hot water 
heaters. 
Optic al performance ojitimization of 
solar sain ilnon l̂i tilled glazing/ 
reflector combinations. 

The Politics of Solar Energy 
New Mexico State's solar program. 
The politics of solar energy. 
Future U.S. energy option: eco­
nomic and environmental values in 
conflict. 
Matching energy source and use. 
An economic an5ilysis of federal solar 
energy progratns. 
Education: .1 kev to the future of 
.solar energy. 

[ISES continued on page 198] 

C o n f e r e n c e A n d 
I n t e r n a t i o n a l 

J u r i e d - 5 . 
A l b e r t : T h o m a s C o n v e n t i o n C e n t e r 
H o u 5 t : o n , T e x a s 

Houston, the Energy Capital of the World, will host the 
SOLAR TECHNDLOGIES CONFERENCE AND INTER­
NATIONAL EXPOSITION. June 1 -5.1982 at the Albert 
Thomas Convention Center. This premier international 
solar energy showcase is the largest ever held for solar 
technologies and products. 
The Exposition will run concurrently with the annual 
meeting of the American Section of the International 
Solar Energy Society (AS/ISES). 

EXHIBIT PROFILE 
With over 300 exhibits, this outstanding show will 
represent a panorama of solar-and renewable energy-
related fields — from architectural design to engi­
neering and consulting services — and will feature 
materials, components, and complete systems for 
alternative energy applications. Products exhibited will 
include: Complete solar systems, solar system com­
ponents, energy management systems, collectors, 
distillation units, process heat packages, instrumenta­
tion-measurements devices, passive systems and 
components, power generation, heat recovery systems, 
biomass conversion systems, design aids, educational 
packages . . . and much more. 

FOREIGN B U Y E R S PROGRAM 
The U.S. Department of Commerce has selected the 
Solar Technologies Conference and International Expo­
sition for promotion under the Foreign Buyers Program. 
The International Business Center, sponsored and 
operated by the Department of Commerce, offers a 
comfortable meeting place for visitors and exhibitors 
from all over the world. Commerce officials will per­
sonally assist international buyers in accomplishing 
their business objectives. Interpreters, as well as a 
variety of other services, will be available to all inter­
national visitors. 

THE CONFERENCE 
"The Renewable Challenge" - Solar Technologies Con­
ference sessions in Houston will offer discussions and 
papers of general interest as well as a number of special 
programs for specialized professions. The major sub-
themes of "The Renewable Challenge" are "Solar and 
the Utilities", "Advanced Technologies", "The Challenge 
of Commercialization", and "International Projects and 
Programs". 
For advanced registration information, write directly to: 
The Renewable Challenge. AS/ISES, 
RIAT, Highway 190 West. Killeen. Texas 76541. 

FURTHER INFORMATION 
For complete information on exhibiting or attending the 
Solar Technologies Conference and International Expo­
sition write T.M.A.C.. Dept. CN. 680 Beach St., Suite 
428. San Francisco. CA 94109 U.S.A. Tel: (415) 
474-3000; Telex 278725 TMAC UR. 
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BUILD MORE PASSIVE SOLAR POWER INTO YOUR HOMES WITH 
= 1 

H i g h - E n e r g y S o l a r G l a s s 

T.M. 

Why settle for ordinary glass 
when you can specify low-iron 
SOLAKLEER : " the 90% transmis­
sion clear glass (Ve") that substan­
tially increases the net energy gain 
of double and triple pane windows 
over any other clear glass. 
Only SOLAKLEER gives you 17% 
more total solar light when com­
pared with conventional clear dou­
ble pane and that converts into a 
minimum of 25% added heat gain* 
for all south-facing solar designs 
and applications. 
This translates into additional 
BTU's per square foot in single and 
multi-family dwellings and low rise 
commercial buildings, particularly 
when SOLAKLEER is applied to 
the southern exposure. 

glass manufacturers throughout 
the country in convenient cut sizes, 
as well as standard patio door 
tempered sizes. 
Now you can use more and larger 
windows in your designs and start 
saving more energy today. 

Low-iron SOLAKLEER glass... 
because all clear glass is not alike. 
For the name of the nearest 
manufacturer or distributor, please 
write to our Solar Glass Division, 
General Glass International Corp., 
542 Main Street. New Rochelle, 
NY 10801 or call (914) 235-5900. 

•Write or call us for exact perlormance data in 
your area. 

SOLAKLEER is available through 
leading manufacturers of windows, 
patio doors, sun rooms, green­
houses, skylights and sloped glaz­
ing. It is also available through 
stocking distributors and insulating 

G€n€rdl Glass 
INTERNATIONAL CORP 
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What do 
the\Atorld's Fair 
U.a Pavilion 
and Chicago's 
333 Wacl<0' Drive 
have in common? 

U.S. Pavilion 

(Hint) Less Heat! Tviore Daylight. Low Cost. 
Sunglos® Reflective by Ford—the balanced 
solar control glass—is the versatile product 
chosen for the U.S. Pavilion at Energy Expo '82, 
and for Chicago's 333 Wacker Drive. In the 
Wacker Drive Building Sunglos® Reflective is 
being installed coated side in to create a 
unique and visually pleasing emerald green 
color. 
Sunglos® Reflective blocks up to 65% of the 
sun's heat while letting in over 40% more 

natural daylight than the closest competitor, 
at o cost thafs surprisingly low. 

So now you con combine effective solar heat 
reduction and the modern concept of 
"Daylighting" for lower operating cost. The next 
time you specify reflective gloss, specify the 
total performance and versatility of Sunglos® 
Reflective— 

For more information coll; 1-800-521-6346 

Sunglos Reflective 
GLASS DIVISION 
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T h e 

R e n e w a b l e 

C h a l l e n g e 
Solar Technologies Conference 
and International Exposition 

June 1-5,1982 Houston, Texas 

Li-Cor. LI-2020 Automatic 
Solar Tracker f or up to two 
months ofcontinuou.s meas­
urement of normal incidence 
solar radiation. 
113 on reader sent ice card 

New Resource Group. NRG 
water-saving showerhead re­
duces flow by 66 percent and 
saves the average home­
owner $200 per year in 
energy costs. 
114 on reader serinee card 

PSI Energy Systems. 
Thermol-Green®com 
iiRM cial and rcsidciitia 
greenhouse heating uses 
Thermol 81-The Energy 
Rod® to store heat. 
116 on reader seii'ice card 

 

Milton Roy Co., Kartell Div. 
12 and 24 U D C Circulator 
Pumps used for photovoltaic 
applications. 
117 on reader sewice card 

Solar Systems Design. 
Thermal Wall insulating 
rigid interior window insula­
tion available in slidiM.n, f old­
ing, or bifold styles. 
120 on reader service card 

Phelps Dodge. Solar II 
high-eff iciency solar plates 
are designed to last up to 30 
years. 
115 on reader sen'ice card 

Solarex. SX Series® solar 
electric panel features .square 
semicrystalline silicon solar 
cells, a departure for photo­
voltaics. 
119 on reader service card 

Solar Access Associates. 
Solar Site Selector visual solar 
access tool determines op­
timum direct radiation and 
shading patterns. 
118 on reader service card 

Solarwest Electric. Twelve 
A R C O photovoltaic modules 
provide this home with 1500 
watt hours of electricity per 
day. 
121 on reader service card 

Solar Energy Corp. S O L E C 
simplified domestic hot water 
design method is explained 
in an easilv understood man­
ual 
122 on reader sen'ice card 

Soltemp. Solar window has 
program triable thermostatic 
control. It produces warm 
air, hot water, and electricity 
and provides ventilation. 
123 on reader service card 

Sun-Co Solar Corp. The 
Solar Shutter active hot air 
collector is self-contained 
with add-on design for heat­
ing one or more rooms. 
124 on reader service card 

Terra-Light. Copper solar 
absorber plates offer high 
performance, long life, and 
reasonable cost. A range of 
configurations is available. 
125 on reader service card 

Western Solar Refrigeration. 
Photovoltaic-powered sys­
tems for rural medical and 
domestic applications include 
medical refrigerator. 
126 on reader senn.ce card 
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Free natural light 
stimulates sales, 
cuts energy costs for 
Skydomed supermarket 

Architects and building owners are beginning 
to see the light - that FREE sunlight can replace 
or supplement expensive electric lighting, 
reducing overall operating costs dramatically. 
What could make more sense? The fastest way 
to cut energy costs is to reduce the monthly bill 
for electricity. And the easiest and most efficient 
way to do that is to light up the entire area with 
sunshine, using Wasco Solar Energy Skydomes. 
Moreover, merchandise displayed in natural 
daylight sells better. Products bathed in 
sunshine simply have more sales appeal . 
It made sense to Safeway management when 
they built the world's first super supermarket in 
Tempe, Arizona. Wasco Skydomes provide the 
primary lighting for this installation, allowing 
the sun itself to control auxiliary flourescent 
lighting, as needed. 
Wasco Solar Energy Skydomes offer lighting 
and thermal perforrrKince so significant that 
they can now be factored - with computer 
accuracy - Into a total environmental control 

system for any commercial, industrial or 
institutional building. Wasco systems prove 
cost effective in any geographical area of 
the country both in new construction and 
in retrofit applications. 
Write or call Wasco for a free computer a n o M ; 
of the building you have in mind. 

EXCELLENCE IN WA8G0 PRODUCTS,. 
P.O. BOX 351 Sanford. Maine 04073 
(207) 324-8060 or P.O. Box 734 
Ennls. Texas 75119 (214) 875-2691 
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LITE-PAK 
From Rambusch. 

 
 

A mini quartz lighting fixture 
engineered for maximum 
performance. 
Attract ive, innovative, compact . 
Measuring just over 4" x 6V2". With 
a range of appl icat ions as a wall 
wash, as indirect and accent l ight ing. 

Lite-Pak projects a powerful grazing light across 
a surface in a uniform arc. Its 150W tungsten-halogen 

lamp and electro-brightened seg-
uGHj^ld W ^ ^ ^ ^ ^ mented reflector provide high 
A R M ^ ut i l izat ion; twice as much as 

many conventional wall washers. 

Lite-Pak reveals a full 
color spectrum to accurately 

light works of art. Lite-Pak on a 
variable yoke is available with 

4 mount ing devices. Made of die 
cast and extruded a luminum. 

it bears the UL label. Used 
singly or in mul t ip les. Lite-Pak 
solves a variety of l ight ing problems. 

For more information: 
Rambusch, 40 W. 13th St., NY 10011 
or call (212) 6750400. 

STAND Available through Rambusch reps' and selected showrooms. 

R A M B U S C H 

 

Forms of Kghting 
Books 

WILLIAM M.C. LAM 

P E R C E P T I O I 
AS FORMGI 

 
  

Circle No. 425 on Reader Service Card 

Perception and Lighting as Formgivers for Architecture by 
William M.C. Lam. New York, McGraw-Hill Book Co., 1976, 310 
pp., $44.30. 
Daylight in Architecture by Benjamin H. Evans. New York, 
McGraw-Hill Book Co., 1981, 204 pp., $29.95. 

Rei'iewed by Scott Matthews, a partner in Van der Ryn Calthorpe 
<^ Partners, Sausalito, Ca. 

The opening statement of Bill Lam's Perception and Lighting as 
Formgivers for Architecture asserts "Light has always been rec­
ognized as one of the most powerful formgivers to the de­
signer, and great architects have always understood its impor­
tance as the principal medium which puts man in touch with 
his environment." With a few notable exceptions, however, 
the evolution o f artificial light sources, in particular the 
fluorescent tube, has improved neither the aesthetic quality 
nor the visual comfort of the luminous environment in our 
buildings. The work of designers of the caliber of Wright, 
Aalto, and Kahn, and such exceptions to the norm as Philip 
Johnson's Crystal Cathedral notwithstanding, the interior ar­
chitecture of our age hardly represents, in Corbusier's words, 
"the masterly, correct, and magnificent play of masses 
brought together in light." 

I n Lam's view, designers have yielded control over the 
luminous environment within buildings to others, . . to 
electrical engineers, who have been primarily trained to meet 
minimum fcM)tcandle requirements; to building owners, who 
come to them with misconceived programmatic objectives; 
and to misguided government officials, who have been 
brainwashed by propaganda f r o m the lighting and power in­
dustry into adopting and enforcing irrelevant and obstructive 
codes in the name o f progress." 

These are strong words for a field in which professional 
criticism usually extends no deeper than the fagade, but their 
essential validity is immediately apparent to the eye, especially 
[Books continued on page 206 ] 
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Ceco puts out fire doors 
to meet every label requirement 

performance 
door 

people 

Ceco has the fire door you're looking for. In fact, we can draw from 
thousands of attractive door and frame combinations to meet all 
your Underwriters" and Factory Mutual label requirements. 

Ceco has been designing, building and testing steel doors for 
over 30 years. So we know what it takes to meet all the nationally 
recognized building standards-including those on fire protection. 

But with Ceco doors you also get fast, simple installation, 
added building security, a complete selection of attractive builders 
hardware, plus the lasting beauty of Ceco s Colorstyle finishes. 
That's performance. Steel doors to meet every esthetic and 
functional need. 

So when you need information on fire doors, security, hardware, 
or installation, your Ceco high performance door specialist is a 
good guy to know. See us in Sweet's. Or write: 
The Ceco Corporation. 1400 Kensington Road, Oak Brook. IL 60521. 

C E C O 
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MICROCOMPUTER DESIGN TOOLS 

HOUR OF THE DAY 

INTERIOR TEMPERATURE GRAPH 

"I like to use the Solarsoft programs for the obvious reason that it 
doesn't take as long to calculate the performance of a building. In 
addition, the thermal modeling abilities and especially the graphic 
capabilities of these programs quickly give me many design 
options which allows more thoughtful and complete design." 

David Finholm and Associates 

Architect for the Colorado Rocky Mountain School Dormitory 

SUNPAS -Predicts auxiliary heating needs of a solar 
building. Based on the Los Alamos National 
laboratory (LANL) Passive Design Handbook. 

SUNOP - Economic optimization of conservation levels 
and passive solar glazing. Based on LANL 
Passive Design Handbook. 

TSWING -Computer simulation of buildings for thermal 
comfort. 

SOLGAIN-Solar gain program to draw cross-sectional 
graphs of overhangs and shading angles. 

All programs have both GRAPHIC and numerical output. 
PACKAGE P R I C E S -

74-Oay Money Back Guarantee 

COMPLETE A P P L E COMPUTER S Y S T E M S FOR ARCHrTECTURAL 
O F F I C E S A R E C A P A B L E OF SOLAR DESIGN, WORD P R O C E S S ­
ING, M A S T E R S P E C 2 . STANDARDIZED AIA AND J O B COST 
ACCOUNTING, CRITICAL PATH SCHEDULING, AND ESTIMATING. 
C A L L OR WRITE FOR S Y S T E M P R I C E S . 

SOLARSOFT, INC. 
Box 124 
Snowmass, CO 81654 
(303) 927-4411 

Books continued f r o m page 204 

1 i ^ T i \ J H 

ARCHITECTURE 
Benjamin H. Evans, AIA 
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in working environments: The interior architecture of our 
offices and factories relates much more to the dimensions of 
the 4-ft fluorescent tube and the geometry of the suspended 
ceiling grid than to the biological needs of the occupants for 
visual stimuli and relaxation, variety of experience, and per­
ceived connection to the outdoors. 

On one level, this book is a manifesto. While its tone is not 
the strident and absolutist exclamation that often marks de­
mands for architectural re form, its call is no less urgent for 
being quietly reasoned. The thesis is that most modern build­
ings are consciously conceived as city-scale environmental 
sculpture, designed f rom the outside in , with their luminous 
environments a low-priority afterthought. This approach is 
totally in error, as is the current custom of lighting by foot-
candle level. Rather, design should proceed f r o m the inside 
out, and interior spaces should be designed to satisfy human 
as well as functional needs. I n a successful, or in Lam's terms 
relevant environment, . . calculation of specific levels o f i l ­
lumination is much less important in lighting design than 
consideration of the quality of illumination in terms of its dis­
tribution and characteristics, the information conveyed by the 
pattern of the sources, and the degree to which they reinforce 
or contradict the relationships established by the architecture, 
and the planned activities." 

The basis fo r this statement is Lam's work on perception. 
He lucidly explains the interaction between human or 
"biological" needs (such as orientation in space and time, vari­
ety of experience, and control over personal territory), the 
process of visual perception, and conve'ntional considerations 
in l ighting design, such as brightness, glare, and contrast. 
These chapters alone are worth the price of admission and 
should be required reading for anyone involved in designing 
environments fo r human activities. 

Lam designs by observation. He initially seeks out built 
examples of similar environments fo r field trips by the entire 
project design team. On-the-spot evaluations of what works, 
what doesn't, and why are followed by conceptual design ses­
sions conducted en charrette. Scale models are used to test 
design options subjectively, and i f budget and design com­
plexity warrant, full-scale mockups of bui lding elements and 
even entire rooms are built fo r measurements to refine a 
scheme's integration with partitions, furn i ture , etc. Present­
ing the "how" of a qualitative design approach is not nearly as 
straightforward as its "why," since its tools are observation 
and the rules of thumb of experience, not codes, tables, and 
formulas. Lam gives an illustrated narrative discussion of his 
methods of practice, along with a set o f "rules o f thumb." 
Unfortunately, too litde of his experience is communicated 
[Books continued on page 208] 
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Specify 
Da-Lite 

Leading architects choose 
the leading projection screen 

Designers of the Harvard University Science Center, the Gulf Oil 
Building in Pittsburgh, the National Bank of Detroit's Renaissance 
Center offices and the Wisconsin Telephone Company head­
quarters all have one thing in common. They specified Da-Lite 
projection screens. 

For visual impact...from convention centers to the most 
elaborate computer age audio visual facility...Da-Lite produces 
screens in all formats and sizes. 

Da-Lite's automatic electric Electrol® screens, recessed in the 
ceiling and operated by remote control, lower and raise 
unobtrusively to set the stage for a professional presentation. 
Built-in rear projection and manual wall and ceiling screens offer 

additional versatility in perfecting 
the design concept 

Da-Lite, as the nation's 
leading project ion screen 
manufacturer, provides com­
plete specifications plus size and 
viewing angle guidelines, picture 
surface information, wiring 
diagrams and vital installation 
basics. To learn more, start with 
Sweet's catalog (USA: 16.8ayDa, 
Canada: 16com/DAL). Then write 
us for the name of your nearest 
Da-Lite Audio-Visual Specialist 
Dealer. 

Da-Lite Screen Company, Inc. 
Warsaw, Indiana 46580 
Phone: 219/267-8101 

Slide and movie screens since 1909 
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Books continued f r o m page 206 

here fo r the book to serve as a handbook for practice. On the 
other hand, this may be dehberate, since Lam's purpose, 
stated in the preface, is to convey principles, not technique. 

Perhaps in consolation, the results o f the application o f 
these principles is extensively illustrated in some 55 short case 
studies of many of Lam's realized projects. I t is here that Lam 
makes his case for the integration o f the design process f r o m 
the start, with the architect, lighting designer, and engineers 
creating, as a team, the building's conceptual design. This 
advocacy originated with a simple need for greater ceiling 
heights to permit the use of indirect lighting. While this space 
could be bought at the expense of increased building height, a 
far more elegant and less expensive solution is to borrow 
volume f r o m the ceiling cavity by integrating, in space, fo rm, 
and function, the building's structural, H V A C , power, and 
l ighting systems. I f actively pursued, this integration itself 
becomes a powerful f o r m determinant, defining massing, 
structural system, and hierarchy of spaces, as well as what 
happ)ens at the ceiling plane. 

I t is a credit to Lam's vision that the spaces illustrated are 
interesting and visually exciting, although to some several of 
the more extensively integrated examples may seem ponder­
ous, busy, or forced. It is also to Lam's credit that these 
schemes were realized at all; such coordination is d i f f icu l t , 
and requires both design skill and the tact o f a diplomat (or 
bulldog perseverance) i f the scheme—and the team—is to 
hold together. Unfortunately, most of the case studies are 
somewhat shallow. Fewer case studies, treated in greater 
depth, would have been preferable. Especially useful would 
be discussions of the HVAC-related tradeoffs made in these 
projects. Claims are made fo r improved duct runs, more ra­
tional layout, and so for th , but the need to conform layouts to 
a more restrictive structural grid raises questions. 

Many o f the lighting insta lations presented in Lam's case 
studies were designed before the oil embargo and the sub­
sequent interest in energy conservation. Nevertheless, they 
are remarkably . efficient, i f one discounts those schemes 
where no local task lighting was used and all i l lumination 
must be provided by 3 + watts per sq f t of indirect cove light­
ing. Daylighting is mentioned and valued highly, but more 
for its visual information than its footcandles; the discussion is 
principally concerned with its visual integration with light 
f r o m electric sources. 

From the late 1950s unt i l the mid-1970s, the techniques of 
daylighting, like higher learning dur ing the Dark Ages, were 
husbanded in a few centers o f research, chief among them the 
British Research Establishment. The bible of the field, cover­
ing most of the significant work at BRE and elsewhere, is 
Daylighting by Hopkinson, Petherbridge, and Longmore. A l ­
though published in 1966, it remains the preeminent re­
source for both the principles and techniques of using day­
light in buildings. The book's perspective, however, is that o f 
design primarily for cloudy northern climates, and several of 
its references and rules of application are either inappropri­
ate fo r use in much o f Nor th America, or have been super­
seded by subsequent research. What is needed is a Nor th 
American companion to Daylighting, combining universal 
principles with techniques appropriate to our brighter skies 
and more severe climates, and including recent technical ad­
vances in controls and in quantifying the often counterintui­
tive relationships between daylighting and energy- perform­
ance. 

Ben Evans's Daylight in Architecture is not this ambitious, but 
is nevertheless very welcome. He is uniquely qualified to write 
on daylighting in North American buildings: he and a very 
few other stalwarts alone kept the flame alive in the Dark 
Ages between their developing what is now the lES Lumen 
Method o f daylight calculation (while devising daylighting 
standards for Texas baby-boom schools in the 1950sj and the 
current resurgence o f interest in their work. This book is 
intended for the practicing architect and generalist who 
needs design techniques to apply now and cannot a f fo rd the 
luxury of going back to first principles or o f evaluating re­
search findings. Its emphasis is on the presentation and 
evaluation of concepts relating to schematic architectural de-
[Books continued on page 210] 
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StaiThenn cross-sections 

Some of the fresftcst ideas in 
architecture are evolving from the 
use of StarTherm Insulated panels. 
They offer exceptional energy 
efficiency and visual appeal. If you 
haven't already; jyou should tal<e 
a closer look. 

StarTherm panels are a painted 
metal sandwicfipactory-filled with 
isocyanurate foam insulation. 
The/re lightwdght, easy to handle, 
and a snap to install either on new 
or existing structures. 

you can look to StarTherm for some 
of the lowest tested U-factors 
anywhere. F^d»/alls, the U is .040 
(R value, 25.qpFor roofs, the U is 
.043(Rvaluei|S3.2). 

This kind of energy efficiency will 
save your clients a bundle. And 
even lower energy costs are just 
the beginning. Add tax incentives, 
reduced maintenance costs, less 
investment in heating and cooling 
equipment. And^ lower insurance 
premiums due to low fire hazard 
ratings and ULPO^wind uplift ratings. 

Part of the beauty of StarTherm 
panels is what you don't see, like 
no exposed fasteners, so those 
clean lines remain unbroken. 

Colors? StarTherm panels are avail­
able in eight standard colors -from 
vibrant red to smoky gray Star 
will custom-coat StarTherm panels 
in other shades you may specify. 
StarTherm panels can be an mpor-
tant part of your energy design vo-
cabular/. Call today for some fresh 
ideas that'll help you and your clients 
face tomon-ow's energy demands. 

call toll free 8 0 0 - 6 5 4 - 3 9 2 1 
In Oklahoma, call collect 405-636-2548. 
P.O. Box 94910 Oklahoma City, OK 73143 

lb spark ideas iniman and metal 
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GYP-CRETE FLOOR UNDERLAYMENT 
T H E U L T I M A T E C O V E R - U P 

For Radiant Heating Floor Tubes 

SOLAR RADIANT HEATING 
GYP-CRETE flows quickly over low 
temperature radiant floor tubes and sets 
to a smooth surface, ready to receive 
virtually any type of floor covering. 

ENERGY EFFICIENT 
GYP-CRETE seals out heat loss and has 
a -k" factor of 4.3. Because GYP-CRETE 
IS installed at 1' . 1 " thickness over" • 0,D. 
tubes, the heat recovery time is greatly 
reduced compared to 2" toppings. 

SAFE AND QinET 
GYP-CRETE sets without shrinkage 
cracks, completely sealing the drywall at 
the base of a room and penmeter of the 
building against fire, smoke and sound 
leaks. 

EQUIPPED FOR ECONOMY 
GYP-CRETE is applied quickly and 
expertly by trained professionals; 1,000 to 
30,000 square feet poured easily in one 
day.. . ready for foot traffic the next hour, 
construction traffic the next day 

CiYP-CRETE CORPORJUION 
900 MAMEL ROAD - P O BOX 253 • HAMEL, MINNESOTO SSMO 

Circle No. 351 on Reader Service Card 

NEW 
PASSIVE SOLAR G R E E N H O U S E 

 

• New System 3 "Brookhaven" 
model for U.S. Dept. of Energy 

• Curved eaves—Bronzetone finish 
• Factory insulated glass 

• Meets ail building codes 
• Custom built or standard sizes 
• Totally PRE-FAB construction 
• National dealer network 

COLOR CATALOG and TAX CREDIT 
GUIDE: FREE-catalog and price list, plus 
our guide to the latest federal and state passive 
solar tax credits and qualifications, 
SAMPLE WINDOW KIT: Enclose $5 for cat­
alog and tax guide above, plus actual samples 
of greenhouse aluminum frame, G.E. Lexan® 
glazing, assembly manual and heating guide. 

0 
• 

FOUR SEASONS 
GREENHOUSES 
910 Route 110. Dept.PA-204 
Farmingdale. N.Y. 11735 
Phone: (516) 694-4400 

Div. Four Seasons Solar Products. Corp. 
SEE US IN SWEET'S CATALOG 
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sign: fenestration size and placement, room dimensions and 
shape, exterior and interior controls, surface reflectances, 
choice o f glazing, etc. 

I n the interest of clarity and, presumably, to keep the dis­
cussion f r o m becoming mired in technical detail, simplifica­
tions are sometimes made that may cause some disagreement 
f r o m other experts in the field and confusion to the reader i f 
other references are consulted. Take, for instance, Evans's 
statement: "Most daylighting study techniques are based on 
the presumption that no direct sunlight will penetrate the 
building fenestration, fo r the simple reason that direct sun on 
the interior is considered to produce undesirable seeing con­
ditions, particularly i f direct sun reaches visual tasks such as 
desks and chalkboards." 

This is certainly true with respect to chalkboards and desks, 
since sunlight's excessive brightness can produce both visual 
discomfort and disability glare. I t is not true for many interior 
conditions, such as reception areas, casual sitting in libraries, 
and eating places, where the seeing needs are not determined 
by critical reading tasks. Furthermore, the primary reason 
analysis techniques have not unti l recently considered direct 
sunlight is that it is very di f f icul t to calculate the effect of 
multiple reflections of sunlight within a room without com­
puter assistance. Other statements involve technical dis­
agreements among those working in the daylighting field, 
such as whether full-scale glass should be used in model 
studies when testing glazing option (Evans prefers acetate) 
and whether diffuse daylight has the same fraction of visible 
light per unit of energy (Lumens/Watt) as sunlight (Evans says 
more: much long-wave radiation is absorbed by ground or 
water vapor in atmosphere). Issues such as these do not affect 
the validity of Evans's recommendations, but the designer 
intending to employ daylighting extensively wouid be best 
served by augmenting in Architecture with Lam's chap­
ters on perception and the sections of Daylighting dealing with 
general principles. 

The most useful sections of Daylight in Architecture will 
probably be those discussing the use of models.--Evans, cor­
rectly taking the designer's viewpoint, acknowled^s the use­
fulness of mathematical quantification, but asserts that mod­
els not only allow the evaluation of more complex schemes 
than is possible numerically but, far more important, permit 
the designer and client to fo rm subjective judgments of the 
performance, mood, and "feel" of a scheme. His discussion, 
giving principles for the construction of models, a consumer 
survey of available instrumentation, and step-by-step instruc­
tion for their accurate testing, is the best presentation of the 
subject available and will save many times the book's price for 
any designer contemplating the use of models to evaluate 
design options. 

Daylight in Architecture also includes several case studies of 
recent buildings, mostly well known (i.e., Kimbell A r t 
Museum, Yale Center for British Ar t , National Gallery East 
Building), which were designed at least to welcome daylight i f 
not to save energy by using it in place of electric illumination. 
These, like Lam's, are not really case studies, since many of 
the luminous environments shown are not evaluated, but only 
described. This, however, may be deliberate, i n that both au­
thors intend that readers visit buildings to see for themselves 
what works, what doesn't, and why. 

There are, unfortunately, some glaring omissions in Day­
light in Architecture. Some, like the short shrif t given to numer­
ical quantification and the integration of daylight with electric 
i l lumination, are undoubtedly intended, since the rapidly 
evolving state-of-the-art of computer modeling o f daylight 
effects and o f microprocessor-based controls f o r electric light­
ing would have dated their discussion before the book was 
published. Others, such as the omission of all the figures illus­
trating one of the life-cycle cost benefit analyses given in the 
appendix, indicate a sloppiness of production that is inexcus­
able in a $30 book. Such quibbles are relatively minor, how­
ever, considering the value o f what is included. For some 
time. Daylight in Architecture will be the best basic reference 
available for designers who are intrigued with the idea o f 
daylighting, eager to use its concepts, but unsure o f how to go 
about i t . • 
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p . . . a n d o n t i m e 

Your Sargent hardware comes in... 
delivered right on time, just as your 
Sargent distributor promised. Up it 
goes, swiftly installed. And you 
appreciate, once again, the way 
Sargent helps get the job done right. 

Division of Kidde, inc 
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It makes good sense to specify Sargent everywhere. From door closers to exit devices: f rom bored-in and mortise locks 
to auxiliary dead bolts. Not to forget the dependable Sargent Keso Security System. 
•Ĵ iropnf NPW Haven. Connecticut 06511/Saraent (Canada) Ltd. 



Glass Block 
fortheSO^ 

design w i t h conf idence 

 

   
 

   

   
  

  
   

   

Glass Block walls and partitions 
have many of the attributes of 
glass alone, but the thickness of 
Glass Block adds another dimen­
sion. Their size, shape and masonry 
installation also create symmetrical 
patterns. All this combines to 
encourage exciting exterior and 
interior designs. 

Overcome Space 
Barriers 
Glass Block walls and partitions 
define space, but because they 
are not opaque they are able 
to overcome the barriers that 
define space. An appearance and 
feeling of openness can be 
achieved. Light may be trans­
mitted, but privacy retained. 
The degree of visibility, from 
almost clear to distorted or 
unrecognizable, is controlled by 
the architect or designer through 
pattern selection. 

When you select Glass Block 
you can design with confidence. 
For more information contact 
Pittsburgh Corning Corporation, 
Marketing Department PA0482, 
800 Presque Isle Drive, Pitts­
burgh, PA 15239, (412) 327-6100. 

pittsburgh 

( c o r n i n g 



Products and literature 

Other than times of war and economic 
calamity, there have been few periods in 
modern history that have been as 
influential on the manufacture of prod­
ucts for building use as the last ten 
years. Tu rn ing the tide of energy con­
sumption has fo r some meant shackles, 
but for others, opportunity. A n enor­
mous number o f new products have 
crossed the threshold of P/A dur ing that 
time. No one knows what portion of 
them has endured to expand our prod­
uct vocabulary. The sheer scope of new 
product endeavor has been revo­
lutionary. 

Solid-state technology has made a 
major contribution. The cost of in­
strumentation, for example, is now 
within the range o f conventional use. 
Portable weather stations, energy-
auditing devices, and building energy-
monitoring instruments have created an 
entire market among energy-oriented 
professionals. For building operation, 
solid-state, computerized control de­
vices have expanded in capability and 
applicability while shrinking in size, cost, 
and complexity to use. 

Another major force has been the d i ­
rect use o f the sun. Active solar collec­
tors are an obvious recent addition to 
the product vocabulary. A f t e r the initial 
onslaught, the number of di f ferent col­
lectors has decreased; the testing and 
regulation of products has increased. 
Where a manufacturer may have of­
fered only a solar collector before, he 
may now of fe r a system or total design 
capability. 

While active solar collectors are still 
relatively new and exotic, products like 
greenhouses and skylights in passive 
solar or daylighting applications have 
found expanded markets because o f the 
general emphasis on energy. 

Some products have applied existing, 
but more sophisticated chemical tech­
nologies to buildings for the first time: 
selective coatings, high-temperature 
adhesives, eutectic salts, and photovol­
taic cells, to name a few. Other segments 
of the traditional industry have been 
reoriented. The major building mate­
rials—interior, exterior, and structural 
—are still in the process of having their 
uses redefined in energy terms. Words 
such as "window blinds" have been re­
placed by concepts such as "window 
management." Insulation can now be 
found outside the wall or at night over a 
window. Mechanical equipment strategy 
fo r buildings has been rethought and 
redesigned fo r greater efficiency. Ten 

years ago, for example, heat pumps 
were l imping along as an equipment 
prospect. Today there exist fascinating 
blends of heat-pump technology and 
heat-storage capacitv. 

As we look into the next ten years, it is 
such blends of new toe linology that hold 
great fascination. As each new technol­
ogy solidifies and produces reliable de­
sign methodology, mixes and matches 
become an enticing possibility. 

What follows is a selection of this 
year's crop of new energy products and 
energy-related literature. 

The following items are related to the 
April theme—energy conservation. 

P r o d u c t s 

Sun-Lite® passive solar water heater 
works on existing water pressure. It 
consists of two 30-gallon lined steel 
tanks plumbed in series, enclosed in an 
insulated metal frame and double 
glazed. I t has an optional freeze protec­
tion device for cold climates. Solar 
Components Corp. 
Circle 127 on reader service card 

Wesper 2 is designed to automatically 
transfer excess heat f r o m greenhouses 
and suns paces to the living area. When 
the air reaches a factory-preset tempera­
ture of 75 F, the shutter opens and the 
fan turns on to transfer heated air. 
When the space cools and drops below 
the preset temperature, the fan shuts 
o f f and the shutter closes. Another fea­
ture allows warmer house air to be 
drawn into the sunspace i f desired. 
Weather Energ\ Systems, Inc. 
Circle 128 on reader sendee card 

Solar Pac space-heating systems in­
clude collectors, mounting hardware, 
preassembled heat exchange module, 
electronic controller, sensors, storage 
tank with insulation, and domestic hot 
water storage. Choices are offered in 
frame finish, glazing, and absorber plate 
coating. Several sizes are available. 
Paolino Energy Products. 
Circle 129 on reader sennce card 

SC4 Solar Collector features black-
chrome-coated absorber plate combin­
ing copper flow tubes bonded to a cop­
per absorber sheet. The housing is 
insulated and has a l ight-diffusing glass 
cover framed in painted extruded 
aluminum. SC4 collectors are com­
pletely factory assembled and can be 
connected in parallel, series, or a com­
bination of the two. Lennox Industries. 
Circle 130 on reader sendee card 

Air type solar energy collector has a 
finned absorber to improve efficiency. 
The cover is two sheets of tempered 
[Products continued on page 214] 
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glass, weather stripped and enclosed in 
a brown-tone frame. Fins are coated 
with nonselective flat black paint. The 
back and sides are insulated. Intended 
for residential or commercial space 
heating, the collector can also be used 
with a heat exchanger in water-heating 
systems. Solar Shelter. 
Circle 131 on reader service card 

Solarf)ave® solar heating system uses 
concrete paving over collecting coils to 
heat water. Coils of '/2-in. polybutylene 
plastic pipe, 4 f t in diameter, are placed 
side by side and embedded in concrete. 
Used for pool heating, the coils are con­
nected to the pump and filtering system. 
A n area approximately the size of the 
pool is said to be sufficient to heat the 
pool properly. Pool deck, driveway, and 
walkway are suitable f o r Solarpave i n ­
stallations, according to the manufac­
turer. Bowmanite Corp. 
Circle 132 on reader service card 

Sebra Solar Petals® lor pools are 
lightweight hexagonal solar collectors 
formed to a peak at the center to create 
a 1-in. air space that traps warm air. The 
approximately 3-ft-wide units that float 
on the surface are said to increase water 
temperature 12 to 18 F and reduce 
evaporation as much as 80 to 90 per­
cent. Vacuum formed of GE's Lexan^ 
polycarbonate film, the petals are more 

S3 easily handled than pool blankets and 
^ can be stacked for storage. Engineering 
~ & Research Associates, Inc. 
^ Circle 133 on reader service card 

^ Solar space heating/air conditioning/ 
^ hot water heating system is an advanced 
5 version of one designed by Nebraska ar-
S chitect and builder Robert Thiesen. It 
.0 uses hot water collectors and a water 
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source heat pump. Liquid-type collec­
tors fitted with concentrating lenses are 
mounted inside a triangular glazed 
chamber which can be built into the roof 
or mounted at ground level, protecting 
the collectors f r o m severe weather. A 
large volume of water holds accumu­
lated heat to keep the building warm for 
a period of several days. By concentrat­
ing the sun's energy on the collector 
panels, temperatures approaching 220 
F can be generated in a few minutes, 
according to the manufacturer. Delta-
Rfi Solar Systems, Inc. 
Circle 134 on reader service card 

The A-24 solar collector is an air t\ pe 
flat plate designed for flush mounting 
on the roof. Primarily for new residen-
dal units, it can be used for space heat­
ing and hot water systems. Absorber 
plate has black chrome finish, glazing 
is tempered glass, and frames are 
anodized aluminum. General Solar Sys­
tems Div., General Extrusions. 
Circle 135 on reader service card 

Rod wall is a modular system of rods 
containing phase-change salts. Placed 
ht hind direct-gain glazing, they collect 
solar energy, reduce glare, and provide 
storage within normal wall thickness. 
When the sun sets, the rods turn , allow­
ing the insulated side to protect heat 
storage. A small fan assists in circulating 
the heat. I n the summer, the tubes can 
be reversed to provide cooling. Sun-
wood Energy Products, Inc. 
Circle 136 on reader sennce card 

Helio-Pak solar modules for closed-
loop solar hot water heating and space 
heating have external double-wall heat 
exchangers, pumps, controls, sensors, 
expansion tank, pressure gauge, pres­
sure-relief valve, and check valve. The 
modules are available in several models 
for up to 300 sq f t of collector area and 
can be used with glycol, synthetic hy­
drocarbon, or silicone fluids. Heliodvne, 
Inc. 
Circle 137 on reader sennce card 

A heat exchange module for solar 
domestic water heating systems uses any 
type of commercially available anti­
freeze in its closed loop system. It fea­
tures a high efficiency copper tube-in-
tube, double-walled heat exchanger 
with inner and outer fins. A positive ex­
ternal leak detection system assures 
quick detection and repair of leaks. 
Internal parts include a stainless steel 
pump, a high-capacity expansion tank, 
and solid-state controls. The module 
contains UL-approved components and 
has a five-year warranty. Solar Indus­
tries, Inc. 
Circle 138 on reader service card 

GMT Slimline 2800 solar collector re­
duces the number of units needed for 
heating domestic hot water. Quick-Set® 
mounting components reduce installa­
tion time. The collectors are 4 ' x 12' and 

the manufacturer says two of these 
lightweight units will provide heating 
for a typical 80-gallon system in north­
ern latitudes. The collector has an all-
copper absorber plate with flat black 
paint or black chrome selective surface, 
back and side insulation, and low-iron 
glass cover. Frame is steel-reinforced 
aluminum. Solar Industries, Inc. 
Circle 139 on reader sennce card 

System 600 control for small commer­
cial buildings provides energy and facili­
ties management. Designed f o r build­
ings of 50,000 sq f t or larger, it is 
expandable to 600 control points man­
aged f r o m a central location. According 
to the manufacturer, it is adaptable to 
additional devices, such as color graphic 
CRT, or software, such as direct digital 
control. Capabilities include peak 
demand limiting, duty cycling, and 
chiller/boiler profile. MCC Powers, 
Mark Controls Corp. 
Circle 140 on reader sennce card 

SmartStat 1000 energy management is a 
solid-state microprocessor-based system 
for controlling single or multistage 
H V A C equipment, including heat 
pumps. For use with gas-fired, oil-fired, 
or electric systems, it provides three 
set-back programs to fit any schedule. 
Energy savings as much as 30 percent 
have resulted f rom its use, says the 
manufacturer. NSI Control Products. 
Circle 141 on reader service card 

A differential solar heating control, 
P-100. features a freeze backup system, 
storage tank protection, and a snap-in 
diagnostic tool for instant trouble shoot­
ing. A n integrated circuit, together with 
other components, turns the pump on 
and indicates when freeze protection is 
necessary. A graphic faceplate shows 
which mode the system is in , and lights 
indicate whether power is on, the solar 
system is on, or the freeze protection is 
operating. Pyramid Control. 
Circle 142 on reader sennce card 

E C 700 series programmable time con­
trollers o f fer precise scheduling of elec­
trical loads and control up to 64 events 
per day on as many as 12 circuits. Pro­
gramming is done on an easy-to-use 
keyboard, and a microprocessor holds 
the program in memory. I n the event of 
[Products continued on page 216] 
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a power outage, a min imum 24-hour 
memory carryover is provided by a re­
chargeable battery. .A.s power returns, 
outputs are staggered in sequence lo 
avoid overload. Apphcations include 
heating, air conditioning, ventilating 
fans, indoor and oiitdoor lighting, secu­
rity systems, water heaters, and indus­
trial processes. A M F Paragon. 
Circle 143 on reader service card 

A color graphic terminal is available as 
an option for the DCS 5000 energy 
management system. Each screen shows 
a schematic display of equipment such 
as air supply systems, boilers, valves, 
etc., with flow direction of pump lines 
indicated by arrows. Alarms are sig­
naled by both a change of color of the 
equipment value and a blinking i l lumi­
nation o f the data. The color change 
remains until the equipment returns to 
normal status. Litton Energy Control 
Systems. 
Circle 144 on reader service card 

A computer interface to energy control 
systems, in combination with a desk-top 
business computer, provides auto­
matically fo r all controlled loads in the 
central control system. It has up to 48 
on/of f functions per day and permits 
workday and holiday scheduling. Op)er-
ation requires no special training. The 
total system consists of interface unit, 
computer, software, and signal receiv­
ers. It uses the building's a.c. wir ing. 

eliminating the need for dedicated wir­
ing. Leviton Manufacturing Co., Inc. 
Circle 145 on reader service card 

MCS-1 and MCS-2 energy management 
systems monitor and control electricity, 
gas, o i l , steam, and other forms o f 
energ\. They offer temperature mon­
itoring and control, time-of-day, de­
mand control, and duty cycling. They 
are easily programmable and have a di­
rect entry touch panel that eliminates 
the need for specialized training, com­
puter language, and codes. They are 
equipped with emergency back-up bat­
tery power. MicroControl Systems. 
Circle 146 on reader service card 

Energy Commander® control systems 
permit use of multiple smaller engine 

generator sets rather than one large set. 
The modular system can be expanded 
to meet increased power demands. Sys­
tems are available fo r emergency power, 
prime power, and peak shaving applica­
tions. Zenith Controls, Inc. 
Circle 147 on reader sennce card 

Watchdog® energy management sys­
tems consist of a main unit with a termi­
nal panel and one or more output 
panels. EM-24 handles up to 24 loads; 
EM-64 has a maximum capacity of 64 
loads; both are expandable. Features in­
clude peak demand control, load cy­
cling, time-of-day scheduling, simple 
operating procedures, built-in diagnos­
tics, and error message. Square D Co. 
Circle 148 on reader sendee card 

TS-2000 microprocessor-based energy 
management system for light commer­
cial applications allows the operator to 
program a different heating and cooling 
schedule each day of the week. It 
switches automatically f r o m heating to 
cooling as required. Suitable for restau­
rants, retail stores, and churches, the 
system is said to save as much as 30 per­
cent of heating and air-conditioning 
costs. It is designed to use existing 
thermostat wir ing. Printed Circuits 
International. 
Circle 200 on reader service card 

Insulated panels, intended for window 
replacement and curtainwalls, have 
R-values f r o m 3.5 to 27.79. Panels have 
various cores and substrates to conform 
[Products continued on page 218] 

SUMMER 
Reduce air conditioning cost-

The motor operated translucent acrylic 
shade closes the skylight opening at the 
ceiling line forming an insulating air 
space, controlling up to 75% of heat gain. 

The shade provides a free source of 
working light while controlling direct sun. 

WINTER 
Reduce heating cost-
Daytime - open the shades for solar 

heating. 
Night - closed shades will reduce interior 
heat loss. 
The shades also provide privacy when 
required. 

EXISTING SKYLIGHTS 
can now be fi t ted with SKYVIEW "Retro­
f i t " shade units in standard or custom 
sizes. Detailing assistance is available. 

S I Z E S 
Single Skyview units up to 8' - 0" square. 
Multiple units provide unlimited design 
possibilities. 

D O N ' T L O S E Y O U R C O O L ! 

MULTIPLE UNITS 

UP TO 9 -0" 

DONT LOSE YOUR WARM EITHER 

216 

SKYVIEW CONTROL SYSTEMS, INC 
4780 Beidler Road. Wil loughby. Ohio 44094 - 216 /953 -1011 
2610 Club Mar Dr. Suite 2-1, Sarasota, Fla. 33577 - 813 /366 -8353 
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For total commercial 
insulation^ start shopping 

wLthBmax: 
ibid stop shopping. 

Now Rmax offers some­
th ing no one else can when i t 
comes to specifying commer-
ciaJ board insulation. 

Convenience. 
Because no other com­

pany can supply as complete 
or as versatile a l ine of tough, 
polylsocyanurate insulat ion 
products as Rmax. Every­
th ing f r o m top to bottom. 
Ceilings to walls. A n d al l w i t h 
complete code approvals and 
f ire rating. Take a look fo r 
yourself: 

Thermasheath: Perfect / 
between perimeter walls and 
exterior veneer. Both sides 
are bonded three-ply layers of 
foi l , paper and fo i l for supe­
r io r strength. 

Thermawal l : Foil covered / 
foam is permanently bonded 
to gypsum board, combining 
insulation and f i n i s h drywal l 
i n one product. Perfect for 
interior walls and ceilings. 

Thermaroof Composite: ; 
Similar to Thermaroof Stan- / 
dard, w i t h an addi t ional per-
lite base layer to meet fire 
resistive requirements. 

Ply-I: The newest achieve­
ment i n single p ly roof insu- I 
lation. Two sides of tough. / 
fiberglass-reinforced alumi- / 
n i m i make th is the thinnest, 
lightest way to get a Class I 
rat ing. 

Thermaroof Plus Compos- / 
ite: A single p ly insulat ion / 
board featuring a perli te base 
layer bonded to polyisocy-

urate and a top sk in of 
u m i n u m . 

A d d i t i o n a l P l a n t L o c a t i o n s : 210147011 

Thermaroof Standard: For 
BUR applicat ions, t h i s prod-

• uct features top and bottom 
layers of bonded fiberglass 
roofing felts. 

Max-I: Oiu' newest product for 
Class I BUR applications. Its 

• tough, asphalt-coated fiber­
glass mat skins make i t the 
lightest, most efficient product 
of its k ind on the market. 

Thermaroof F ins : Also for 
single ply roofing, this 
incorporates a fiberglass-
reinforced top foO and a dura­
ble a luminum lower foi l . 

Nailahle Base: Designed spe­
cifically for use where insula­
t ion and shingle imderlay-
ment are required, this board 
features a bo t tom s k i n of 
roo f ing fe l t bonded to foam 
and topped w i t h a wooden 
nailable base material. 

R m a x : The name to look for 
i n dependable, h ighly efficient 
insulat ion products. Both for 
today's needs, and certainly 
tomorrow's. For more informa­
t ion, call or wr i te the Rmax 
plant nearest you. We'll be 
happy to talk w i t h you. A n d 
help you stop shopping. 

©Rmax, Inc. 
13524 Welch Road, Dallas, 
Ttexas 75234/214-387-4500 
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to design conditions and building spec­
ifications. Finishes available are porce­
lain on aluminum, painted, and ano-
dized. Mapes Industries, Inc. 
Circle 201 on reader service card 

A fabric tension system, for passive 
solar structures requiring sun control, 
consists of two motors mounted in paral­
lel roller tubes that reel and unreel a 
shading fabric to cover the glass surface. 
It is suitable for greenhouses, skylights, 
atriums, and similar glass enclosures. 
Somfy Systems. 
Circle 202 on reader service card 

Heatkeeper® movable insulation fo r 
windows rolls up f r o m the bottom yet, 
according to the manufacturer, it keeps 
cold air trapjDed to the outside when 
partially open, while providing daylight 
and a view to the outside. A version of 
Heatkeeper operates in an inclined posi­
tion for use in atriums and skylights. 
Operation is manual or by means of 
motorized units. Hopper &: Co. 
Circle 203 on reader service card 

Rollex rolling shutters on window ex­
teriors, used fo r years in Europe, 
provide energy savings, as well as pro­
tection against intruders and severe 
storms. They are made f r o m heavy­
weight PVC plastic that can be rein­
forced with a metal beam. \ perforated 
band alternating between solid slats ad­

mits light and air. I n raised position, the 
slats are nested in a storage box above 
the window; they slide on metal tracks 
into a locked position when ful ly closed. 
Operation is f r o m inside by means o f 
manual or motorized controls. The Fol-
dette Co. 
Circle 204 on reader service card 

Insulated roman window shades are 
said to reduce heat loss by 83 percent 
and achieve a resistance to heat flow of 
R-7.69 when installed over wood-frame 
double-hung sash windows. The shade 
consists of a four-layer insulating fabric, 
interior decorative fabric, and a mag­
netic edge seal. Warm Window Division, 
Energy Alternative Systems. 
Circle 205 on reader service card 

Windows that tilt and turn, for new-
construction and retrofit , come in four 
styles: with 1-in.-thick glass and thermal 
break; double-glazed with optional in­
tegral Venetian blind; triple-glazed with 
optional integral Venetian bl ind; and 
fixed-light picture window to match the 
operating units. Hardware design allows 
the window to be turned fo r easy 
maintenance and cleaning or tilted f r o m 
the top for comfortable indirect ventila­
tion. Three Rivers A luminum Co. 
Circle 206 on reader service card 

Low voltage recessed lighting fixtures 
that use lower wattage lamps require 
less energy, resulting in reduced costs. 
The fixtures, which provide precisely 
controlled accent l ighting, come in four 

styles: black step baffle, gold cone, 
eyeball, and regressed eyeball. Each 
fixture contains its own 12-volt trans­
former and is designed to use a 25-watt 
or 50-watt PAR-36 12-volt lamp. The 
new fixtures conform with the National 
Electrical Code that requires thermal 
protection in all residential recessed 
fixtures. Progress Lighting. 
Circle 207 on reader semice card 

Energy-Kote^ ceiling panels radiate 
heat to objects, providing comfort at 
lower temperatures than systems that 
heat air. Each panel is individually wired 
and reaches op)erating temperature in 
about four minutes, according to the 
manufacturer. The heating element re­
quires no resistance wires. Depending 
on climate and building insulation, 
panels on 15 to 20 percent of ceiling 
area will provide adequate heating. T V I 
Energy Corp. 
Circle 208 on reader service card 

Therma-Ray ceiling panels radiate heat 
to the floor and to solid objects, rather 
than heating the air. The manufacturer 
says that they can reduce heating costs 
up to 50 percent compared with the cost 
of o i l , gas, electric baseboard, or heat 
pump systems, since the ceiling surfaces 
are heated to no greater than body 
temperature. Besides panels, there are 
2' X 4 ' ceiling grids and floor panels. 
The system, which is said to cost one-
half to one-third as much as conven­
tional systems, is designed to last the l ife 
[Products continued on page 220] 

AT FIRST GLANCE, THE SAFETY-10 
LOOKS LIKE AN ORDINARY EXIT SIGN. 

LOOK AGAIN. 

EXIT^ 
S a f e t y - 1 0 

A product orRctaliKht rcsciirch 

COMPARE^ SAFETY-10 ELECTRIC EXIT SIGN 
(\)mpletely self-powered • 
Unique fail-safe system • 
Non-incendive, waterproof, ^ 
spark-free, explosion proof 
10 years of uninterrupted ^ 
service —guaranteed 
No energy cost €̂  
No maintenance cost #  
No wi r ing , no batteries, ^ 
no bulbs 
Installs in minutes • 
Meets code approvals # • 

' Meets NFPA and OSHA • • 
Pays for i tself in energy ^ 
and maintenance savings 

For an even better look at the Safety-10, contact us at 

SAUNDERS-ROE DEVELOPMENTS, INC. 
2475 South Stratford Road • Winston-Salem. N C 27103 • (919) 765-4521 
A member of the Westland Group 

218 Circle No. 402 on Reader Service Card 



          

CAPTURE THE SUN WITH 
WEATHER SHIELD! 

SolaireFilm wood windows and doors are a simple, beautiful way to 
put passive solar energy to work for you. 

Clear, resilient 
SunGain'" window 
film 

Spring mounted 
spacers for 
suspending film 

usive vinyl 
glazing system 

SolaireFilm units look like conventional triple pane windows and doors, 
but what a difference! Between the glass layers is a center lite of clear, 
resilient SunGain '̂ ' film, developed by energy researchers at 3M. A 
special anti-reflective coating on the film allows more of the sun s energy 
to pass through, yet layer for layer, the film insulates as effectively as 
glass. 

SolaireFilm units are available in selected sizes of Weather Shield 
wood windows, patio doors, and insulated entrance systems. Quad 
pane glazing - 1-3/4" thick overall - has two lites of film in the airspace 
and is offered in our direct set windows. 

For easy installation, low maintenance, and energy efficiency - it's 
SolaireFilm wood windows and doors - exclusively yours from Weather 
Shield! 

All H,m,h.r Pmurl^ Al, 

WEATHER SHIELD 
WEATHER SHIELD MFG., INC. 

P.O. Box 309, Medford, Wisconsin 54451 

Get to know Weather Shield, see the 1982 Sweet's file 
#8.16/wd or call Weather Shield's Marketing Manager, 
H. J. Koester at (715) 748-2100. 
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of the building, without maintenance 
or repair. Therma-Ray Manufacturing. 
Circle 209 on reader service card 

The Sencon insulated wall system 
provides a thermally efficient exterior 
renovation for older buildings at low 
cost. I t can be applied over concrete 
block, precast concrete, brick, gypsum 
sheathing, metal, or wood stud framing. 
A n insulation board of extruded poly­
styrene is covered with reinforced 
fiberglass mesh. T o this are added a 
bonding agent, a blend of urethane-
modified cement, and a coating of iic-
rylic clear glaze sealer. The system is 
available in several colors and textures. 
Sencon Manufacturing, Inc. 
Circle 210 on reader service card 

Wind turbines in 8 to 12-ft diameters 
produce a high output relative to size 
ranging f r o m 500 W to 2 kW. They are 

Clecir,Crisp 
Sound! 

Clear, crisp sound is 
based on exceptional 
loudspeakers.. .and 
so was Dukane 
Corporation. 
Loudspeakers were 
our first product, 
and are still a 
major part oi our 
business. Our line 
includes speakers 
and horns for every 
application. All share 
one common value 
the ability to project 
with uniform 
coverage and 
minimum distor­
tion. We provide 
sound systems 
used in major 
public 
facilities, 

plants, schools and 
healthcare facilities. 
Every Dukane 
component, is backed 
by more than 60 
years of expertise. 
Every installation 
is supported by an 
extensive world-wide 
dealer and service 
organization. We'd like 
you to have more 
information on the 

full range of 
Dukane sound 
product and design 
capabilities. 
Attach your 
business card 

to this ad 
and send for 

free 
information. 

DUKANE C O R P O R A T I O N / C O M M U N I C A T I O N S SYSTEMS DIVISION 
ST C H A R L E S . ILLINOIS 60174 312/584-2300 

D U K A N E 

omnidirectional, and according to the 
manufacturer they have a speed of rota­
tion that remains fairly constant over a 
wide range of wind speeds. A 12-ft unit 
is said to be capable of supplying a typi­
cal household with all its electrical needs 
on a time-average basis. Wind Energy. 
Circle 211 on reader service card 

Solar Pathfinder® can be used to facili­
tate solar site analysis. Included with the 
instrument are overlays to expand its 
function in determining the percentage 
of solar energy available seasonally at a 
specific location. Solar Pathways, Inc. 
Circle 212 on reader service card 

L i t e r a t u r e 

'Energy Conservation and Solar En­
ergy for Historic Buildings: Guide­
lines for Appropriate Designs' provides 
architects with information about 
energy-c<)ns( ions measures appropriate 
fo r historic buildings. The 32-page re­
port reviews key historic features, effec­
tive energy-saving measures, and inte­
gration of these measures with historic 
buildings. It was prepared for the 
Technical Preservation Services Division 
of the U.S. National Park Service by 
Thomas Vonier Associates. The booklet 
is $6.95 a copy, prepaid, f rom The Na­
tional Center fo r Architecture and Ur-
banism, 1927 S St., NW, Suite 300, 
Washington, DC 20009. 

'Is Your Building Growing Old Before 
Its Time?' offers simple solutions for 
modernizing commercial buildings. It 
outlines a step-by-step approach to 
building modernization: survey of en­
vironmental systems; analysis o f opera­
tions; engineering assistance; and instal­
lation. Honeywell, Inc. 
Circle 213 on reader service card 

The Current Courier enerK^ manage­
ment control system is described in a 
four-page brochure that covers the basic 
components and functions of the sys­
tem. . \ special hotel/motel application of 
the keyboard provides control o f up to 
999 room, zone, or floor H V A C and 
electrical systems. Environmental Con­
trol Division, American Ai r Filter Co. 
Circle 214 on reader senice card 

Power Perfect 5000 energy manage­
ment brochure discusses the system's 
ability to maximize energ\' savings and 
maintain building comfort for occu­
pants. I t is said to be a cost effective 
energy control system f o r single build­
ing installations. Johnson Controls. 
Circle 215 on reader sendee card 

Solution® 1600 desk-top computer can 
handle 83 independent programs and 
more than 50,000,000 switching com­
mands per week. It controls any 
energy-consuming load, such as light­
ing, heating, and air conditioning, and 
can activate security systems. A four-
page brochure provides specifications 
[Literature continued on page 222] 
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Krueger 
Table Systems... 

adaptable to your 
specific needs 

Krueger Centre II tables offer design 
flexibility that can't be found elsewhere 

Besides a full range of standard sizes, 
Centro s II base system can be adapted 
to almost any table top configuration 
imaginable. This is possible through a 
unique system of interchangeable 
base components. 

Top the table off with exotic hardwood 
veneers or plastic laminates and finish 
the bases in bnght chrome, enamel or 
powder coated colors. 

See adaptable Centro II tables at the 
showrooms, or contact Krueger 
PO. Box 8100. Green Bay Wl 54308 
(414} 468-8100. 

kfueqer 
Technical innovation...by design 

New York (212) 371-9595 
Boston (617) 893-2752 
Philadelphia [215) 277-7100 
Atlanta 1404) 231-0913 
Jackson. MS (601) 362-8062 
Indianapolis (3i7) 788-4737 
Chicago (312) 467-5850 
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for the system components. I t is suitable 
for applications in buildings varying in 
size f r o m single-story retail outlets to 
multistory office complexes. National 
Energy Corp. 
Circle 216 on reader sendee card 

ere Sun-Aid Solar Energy Collectoî  

'Sun-Aid® Solar Energy Collectors' 
brochure describes this recent design 
using a rol l - formed, all-copper absorber 
plate. Illustrations show both internal 
manifold and end oudet models and 
three dif ferent mounting options. Sam­

ple engineering specifications are pro­
vided. Revere Solar and Architectural 
Products. 
Circle 217 on reader sennce card 

'Stainless Steel Solar Collector Panels' 
describes the design, manufacture, and 
use of stainless steel absorber panels for 
solar hot water and heating systems. 
The 32-page publication includes charts 
tables, diagrams, and illustrations cover­
ing heat transfer characteristics, solar 
efficiency, corrosion resistance, mechan­
ical properties, and typical installations. 
Request a free copy o f publication 
SS011-58I-5M-GP f r o m Committee of 
Stainless Steel Producers, American 
I ron and Steel Institute, 1000 16 St. 
NW, Washington, DC 20036. 

'Passive Solar Energy Lifestyles' de­
scribes sloped glazing for residential 
and commercial remodeling and new-
construction. The glazing incorporates 
skylights that can be opened to adjust 
heating and cooling requirements. The 
glazing is suitable for greenhouses and 
sunporches or interior applications such 
as sunrooms, solariums, atriums, lob­
bies, or studios. Wasco Products, Inc. 
Circle 218 on reader sendee card 

'Greenhouse Living' illustrates several 
greenhouses and glass enclosures to be 
used for gardening, living space, and 
solar collection. The full-color, 12-page 
brochure discusses the best type of in­
stallation to meet specific requirements. 
Sizes range f r o m small window green­

houses, to large solar additions, to free­
standing gardening structures. Lord & 
Burnham, Division Burnham Corp. 
Circle 219 on reader sennce card 

Fretric vertical blinds are offered in 
five different fabrics and 154 colors. 
Three of the fabrics are made f rom 
yarns that are inherently flame retard-
ant. Strips are woven 4% or 5 in . wide, 
with almost invisible selvages to prevent 
fraying. A sixth fabric can be used 
where greater darkening is desirable. 
The strips, designed to hang free, have 
weights heat-sealed into the hems to 
prevent excessive movement. \ 12-page 
brochure illustrates patterns in color 
and includes detail drawings of the sys­
tem's components. Carnegie Fabrics. 
Circle 220 on reader sennce card 

'Blind Imagination/ an eight-page 
brochure, illustrates ways in which 
blinds can be used. Drawings illustrate 
the hardware used to operate the blinds 
and identify the components. A chart 
shows the 84 colors available. Suggested 
specifications are included. Marathon 
Carey-McFall. 
Circle 221 on reader sendee card 

External shading systems for residen­
tial and commercial use are designed to 
reduce solar heat gain and glare. The 
systems include a durable, retractable 
maintenance-free awning or sun screen 
and a headbox into which it rolls for 
concealment and protective storage. .\11 
[Literature continued on page 224] 
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Flexi-WalfPasses Rigid Government 
Fire Toxicity Test 

The cost effective 
Problem Solver that 
meetsyourspecs 
and beautifies your design. 
• Approved by All Government 

Agencies 
• H.U.D. Contract tOPH(CO)M-3620 
• Hospital Approved 
• Class-A Flame Spread 
• Eliminates Lead Paint Hazard 
• Zero Smoke Generation 
• Produces No Toxic Fumes 
• City of New York Dept of BIdgs. 

S^MEA 6-79-M 
• See Sweet s File 9 13/FL 

FREE SWATCHES. CALL OR 
WRITE TODAY. 

ĈFLEXiWILL 
Plaster In A Roll " 

Flexi-Wall Systems Post Office Box 88 
Liberty, South Carolina 29657 (803) 855-0500 

Flexi-Wall is a trademark reg. 
U.S. and Canada. U.S. and 
international patents issued, others pending. 
s 1981 Flexi-Wall Systems 

     

TILE GYPSUM PLASTER PLYWOOD 
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v J 111 i l i c I S \ u n d e r h iVi iM. ' 

How Mercedes Benz 
and Cuyahoga Vocational High School 

solved their parking problems. 

Nova, an exceptionally com­
fortable, stacking chair, can 
cater to the upscale image of corporate 
dining rooms, or stand up to the pan­
demonium of teen agers in cafeterias and 
classrooms. 

Nova. A three-year guarantee. 
Novas unique cross-frame design 
eliminates the need for easily-breakable 
welded connections found in many 
other systems. 

So after successfully testing it in over 
250,000 sittings, each up to 220 pounds, 
without any damage, we offer a three-year 
structural g'uarantee on each chair 

The shell, molded in either nylon or 
polypropylene, is Ught enough to move, 
yet heavy enough to provide extra 
strength and durability. And unlike 
painted metal shells, the color is integral, 
so a scratch on the surface only reveals 
the same color underneath. 

Nova.Unlimited options. 
When Gerd Lange designed the Nova 
system in 1970, \\innin^ one of Germany's 
leading design awards, he planned for 
ahnost every option. 

You can order upholstered pads 
that can be replaced nght on the prem­
ises, chair-stacking domes, ganging 
frames, tandem units with or without 
tables, tandem riser mounts (for theater 
riser steps), fixed pedestal bases (that bolt 
into the floor), book racks, glide feet, tab­
let arms, removeable-top tables, table-
top dollies, even a variety of ashtrays. 

But i f you're ingem'ous enough to 
think of something more, we can prob­
ably make it on special order 

Nova. It's parked everywhere. 
Since its invention in 1970. Nova has sold 
by the tens of thousands all over the worid. 

Mt. Smai Hospital, The Umver-
sity of Alaska, the Guggenheim 

Museum and the Largo Library use it. 
When Pan Am flies into J.FK., Nova 

is waitins. 
Prudential Life. Bell Telephone, Hol­

iday Inn. and Zipz ice cTcam pariors use it. 
And, of course, Cuyahoga Vocation­

al High School. 
So whether your clients include the 

carriage trade or the galloping herds. 
Nova IS the best parking place you'll find. 

For more informaUon about Nova 
write or visit Atelier International, 595 
Madison Avenue, N.Y.,N.Y. 10022. Or 
phone us at (212) 644-0400. Our complete 
catalog of furniture, lighting, art and acces­
sories IS available upon request. Some 
major credit cards accepted. ^ 
For your convenience, we have additional <^^^ • 
showrooms in Chicago. Dallas, Los Angeles. ĵ p*«i 
Atlanta and Seattle; sales offices in Boston. ^ I ^ B " 
Cincinnati. Detroit, Houston, Miami, Philadelphia, Pitts­
burgh. San Francisco. Washington. D.C. and selected 
furniture dealers nationaUy. Member ASID, IBD, BIFMA. 
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systems are corrosion resistant, man­
ufactured of anoclized or electrostati­
cally painted aluminum alloy, with 
nylon bearings and stainless steel 
springs. The 4200 and 2000 awnings 
and 5100 vertical sun screen, as well as 
interior black-out shade 6100, are de­
scribed in a four-page color brochure. 
Levolor Lorentzen, Inc. 
Circle 222 on reader service card 

'Is the Wind a Practical Source of 
Energy for You?* explains factors that 
determine the feasibility of wind energy 
systems. 1 he 12-page pamphlet dis­
cusses potential legal or enviroimienial 
problems, energy requirements, and 
wind resources. Informat ion is included 
ahout selecting a wind svstem and its 
components. Copies are available with­
out charge f rom Conservation and Re­
newable Energy Inquiry and Referral 
Service (CAREIRS), P.O. Box 8900, 
Silver Spring, Md 29097. 

Duraflex'^'^ polybutylene pipe in an 
earth coil to increase the efficiency of a 
heat pump is the subject of a four-page 
report. It summarizes how a 200()-fl coil 
o f pipe was buried in a series of circles 
outside a building and hooked into a 
.S-ton heat pump to reduce the amount 
of purchased energy required. Accord­
ing to the report, the system generated 
650,000 Btu. Shell Chemical Co. 
Circle 223 on reader sendee card 

SMI Wall Systems brochure describes an 
exterior insulation s\siem made up o f 
tour layers: insulation board, reinforc­
ing fabric, base coat of synthetic plaster 
and Portland cement, and a finisii coat. 
The eight-page (oloi brochure illus­
trates methods of installation and 
provides technical data about physical 
properties, R-values, and U-values. 
SYenergy Methods, Inc. 
Circle 224 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. 

Vocational Technical Education Facil­
ity, St. Paul, Mn (p. 128). Architects: Ar-
rhitertural Allmnce, Minneapolis, Mn. 
Brick: Ochs Brick and Tile Co. Win­
dows, curtain wall, aluminum doors, 
and clerestories: Kawneer. Glass block: 
Pittsburgh Corning. Interior wall 
panels: Capaul. Doors: Eggars Corp., 
Curries Manufacturing, Dalton Corp. 
V A T : Kentile Floors. Acoustical ceil­
ings: United States Gypsum. Paint: Ben­
jamin Moore. Hardware: Yale, Von 
Duprin . Elevators: Dover Corp. Light­
ing: Keystone, Columbia, Sterner. 
Plumbing and sanitary: American-
Standard, Sloan Royal. Sprinklers: A u ­
rora. Converter, heating accessories, 
circulation pump: Taco. V A V boxes, 
S.A. controls, absorption unit: Trane. 
Fin lube radiation: Standard. 

Hawkweed Group Offices, Osseo, Wi 
(p. 132). Architects: The Hawkweed Group. 
Poured concrete footings and floor slab. 
Wood frame, including all-weather 
wood for subsurface walls. Exterior 
walls: 1 X 8 shiplap pine. Interior walls 
and ceilings: gypsum board. Wood win­
dows: Andersen. Doors: Morgan. As­
phalt rooHng: G.\F. Sealant: Dow 
silicone. Insulation: Owens-Corning Fi-
berglas. Exterior paint: Samuel Cabot 
"double white." Interior paint: Pratt &: 
Lambert Lyte-all Flowing Flat. Door 
hardware, brushed chrome: Schlage. 
Door closers: LCN. Communications: 
General Telephone. Handrails: cherry 
f rom site. Fluorescent lighting: Har\-
stone. Exterior lighting: Romex. Plumb­
ing fixtures: Kohler. Shelving/files: 
Anderson Hickey. Chairs: Global Up-
holsiei \ . 

Mississippi County Community Col­
lege, Blytheville, Ar (p. 134). Architects: 
Cromwell, Neyland, Truemper, Levy ^ 
Gatchell, Inc., Little Rock, Ar. Reinforced 
concrete foodngs: Razorback Concrete. 
Steel structure: Searcy Steel Co., Merco 
Steel Co. Reinforced concrete walls: 
Razorback Concrete, Searcy Steel Co. 
Concrete slabs and floors: Razorback 
Concrete, Merco Steel Co. Textured 
concrete: Elwin G. Smith. Insulated 
sandwich panels: Kawneer. Glazed ver­
tical curtainwall: Kawneer. Sloping and 
radial frame and glass: I B G Interna­
tional. -Aluminum and glass entry: Kaw­
neer. Interior doors: Weyerhauser, 
[Materials continued on page 226] 

Whatever the form, 
Whatever the function 

Building Granite 
from Rock of Ages 

• combines durability 
with style. 

For over a century. ROCK OF AGES has met rigid 
architectural specifications with granite from the world's 

finest quarries. 

! ^ , R o c k of A g e s B u i l d i n g G r a n i t e C o r p . 
• McGuire Street. Concord, N.H. 03301 

(603)224 5325 

The Asia Society Building. New York City Edward Larrabee Barnes. Architects. Morse/Diesel. Inc.. Construction Manager 
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Architect: 
William Thompson, A.I.A., Princeton, NJ 
Juilder: 
J im Potts. Titusville, NJ 

  

    

Simple! Combine Thermosore' Noilbose Roof Insulorion wirh Homosore 
Ecisy-pl/' Roof DecHing and finish roofing for on insulorion raring of Py35 
PLUS, In three simple sreps, apply: (1) a srrucrurol roof deck wirh o pre-
finished decorative film vapor barrier ceiling (vA^^ite or wood groin vinyls). 
(2) a rough, noilbose roof insulorion, and (3) finish roofing. 
One. two, rhree = R/35 PLUS! Use the coupon for full derails. 

• Have o Homosore Represenrorive coll immediofely. 

Nome 

Compony 

Address _ 

Ciry Srore. Zip. 
Telephone. 

Moil ro: h o f i K B o t e ^ mpanj, Box 7240, West Trenton, NJ 08626. 

Circle No. 354 on Reader Service Card 



Materials continued f r o m page 224 

Continental Door Corp. Metal sectional 
doors: Overhead Door Co. Ceilings: 
Owens-Corning Fiberglas. Built up 
roofing foamed in place: Owens-
Corning Fiberglas, Western Wa­
terproofing. Sealants: Western Wa­
terproofing. Insulation: Owens-Corning 
Fiberglas. Scuppers: Searcy Steel Co. 
Hinges: Hager Hinge Co. Locksets, 
deadbolts, and panic bars: Russwin. Fire 
pull stations: Simplex. Audi tor ium seat­
ing: American Desk Mf g . Co. Wood 
laboratory equipment: Taylor Equip­
ment Co. Hydraulic elevators: Westing-
house. Lighting: Lightolier. Plumbing 
and sanitary: Crane Co. Flush valves: 
Sloan Valve Co. Washroom accessories: 
Bobrick. Water fountains: Western 
Dr inking Fountains. Boiler: Bryan 
Steam Corp. Water storage tanks: Gas-
kell Co. Electric chiller: Carrier Corp. 
A i r handling units and cooling tower: 
Marley Co. Energy management system 
for H V A C and lighting: Honeywell, 
General Electric. Carpets: Robertson, 
Lees, Bigelow. Vertical blinds: Louver-
Drape. Horizontal blinds: Levolor. A u ­
di tor ium seating: Heywood-Wakefield. 
Concentrating solar collectors: Solar 
Kinetics. Solar PV cells: Solarex Corp. 

One University Plaza, Fairfax, Va (p. 
138). Architect: Alternative Design, Waltrr 
Roberts Architect, Reston, Va. Reinforced 
concrete, composite roof slab: Lehigh 
Portland Cement Co. Roof deck: United 
Steel Deck, Inc. Windows: Howmet-

Terrel . Doors: Kawneer. Floors: 
Metropolitan Ceramics. Ceilings: 
Armstrong. Roofing: Carlisle Corp. Wa­
terproofing: Tremco. Insulation: Inte­
grated Insulation Systems; Owens-
Corning. Drains: Josam Manufacturing 
Co. Wood stud partitions: Holcomb Sc 
Hoke Manufacturing Co. Movable par­
titions: Foldoor. Exterior clear finish: 
Flood Co. Interior paint and varnish: 
Duron Manufacturing Co. Hardware: 
Mont Hardware; Falcon; L C N ; Kaw­
neer. Kitchen equipment: Dwyer. 
Handrails: Robson-Downes. Exteiior 
lighting: Devine Lighting, Inc. Interior 
l ighting: Columbia Lighting, Inc.; Lam, 
Inc.; Westinghouse. Dimmers: Lu i ron 
Electronics. Plumbing fixtures: Kohler. 
Fittings: Moen. Flush valves: Sloan 
Valve Co. Bathroom partitions: Global 
Steel Products. Batliroom accessories: A 
Sc J United Machine and Metal Prod­
ucts. Water fountains: Halsey T a \ l o i . 
Heat pump: General Electric. Pncu-
inatic controls: Honeywell. Carpet 
modules: Lees. Lamps: McGraw Edison. 
Acoustical panels: .Armstrong. 

Sundance, Reston, Va (p. 140). Architect: 
Alternative Design, Walter Roberts Architect, 
Reston, Va. Concrete sp-read footings: 
Lehigh Portland Cement Co. Concrete 
masonry: Cherrydale Concrete Block 
Co. Gypsum board: Gold Bond. Wood 
casement windows: Rolscreen Co. Metal 
insulated doors: Stanley. Ceramic tile: 
Franciscan. Sealant: General Electric. 
Insulation: Owens-Corning. Exterior 
clear finish: Flood Co. Interior paint: 
Benjamin Moore. Hardware: I ron­

monger. Kitchen equipment: Amana; 
Thermador; Waste King; Maytag. Insu­
lated curtains: Thermal Technology 
Corp. Lighting: Peter Barna Lighting 
Design. Plumbing fixtures: American-
Standard. Fittings: Fearless Faucets; 
Moen; Architectural Complements. 

Sisko House, Metuchen, NJ (p. 142). 
Architects: Kelbaugh ^ Lee, Princeton, NJ. 
Concrete block foundation and Trombe 
walls. Slab on grade floor. Wood frame. 
Exterior red cedar shingles. Gypsum 
board interior walls. Wood windows: 
Caradco. Oix-rable skylight: Velux. 
Fixed skylight: Wasco. Steel exterior 
door, foam core: Benchmark. Inte­
rior wood panel doors: Spartan. Over­
head doors, foam core: Ray nor. Car­
pet: .Armstrong. Vinyl sheet flooring: 
Flexco. Asphalt roof shingles: Bi rd 8c 
Son. Cellulose fiber insulation. Clear 
creosote on shingles: Cabot. Exterior oil 
paint, interior latex. Stainless steel door 
evers: .\lmet. Plastic lever handles, in­

terior: Hervi f rom Ironmonger. Ex­
terior lighting, low-pressure sodium: 
Moldcast. Plumbing fixtures and fit­
tings: Kohler. Plastic bathroom acces­
sories: Toobs. Fiberglass shower stall: 
American-Standard. Black chrome se­
lective foil for Trombe wall: Berry Solar 
Products. Exhaust fan: Chelsea. Glass-
doored fireplace: Fuego. 

Bonilla House, Cream Ridge, NJ (p. 
144). (Architects: Kelbaugh csf Lee, Prince­
ton, NJ. Concrete block foundation and 
Trombe walls. Wood frame. Floors slab 
[Materials continued on pag£ 228] 

Will the perfect Gravel Slop 
please stand up? Alwayslll 

And what could be more perfect than a system that 
grips the roofing felts so tightly that there's never 
been a reported failure in over 20 years and over 
10,000 installations. Perfect means permanent and 
that's what you get in the HICKMAN GRAVEL 
STOP SYSTEM. The perfect clamp attached with 
the perfect fastener to create the perfect system . . . 
for permanent waterproof protection that's 
guaranteed for 5 years. See us in Sweet's (7.3 Hi). 

Call our FREE "Roof Line"... t-800.438-3897 
Available in Canada 

15 HICKM 
AlUMIMCONSIIIIICIIIN PRODUCTS 
W. P. Hickman Company • 175 Sweeten Creek Road 
P.O. Box 15005 • Asheville. N.C. 28813 • (704) 274-4000 
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Norament Duo Flooring 
Only Your Imagination 

Limits The Possibilities. 
Now there is a 100% synthetic rubber flooring every bit as striking 

as the interior you create. Available in five rich color combi­
nations, Norament Duo's beauty is long-wearing and 
continuously self-waxing. 

Function with Beauty... Only from Nora Flooring. 
For more information on Norament Duo and other 

Nora Flooring products, write: Nora Flooring, 
4201 Wilson Avenue, Madison, Indiana 47250. 

(812) 273-1852. 
Sweets BUYLINE" (800) 447-1982. 

eg* 

A Freudenberg Company 

Nora Flooring 1982 
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on grade, 2 x 8 pine fo r upper floors. 
Exterior walls 1 x 6 cedar. Interior walls 
gypsum board and 1-in. yellow pine 
boards. Wood awning and casement 
windows: Caradco. Roof window: Ve-
lux. Ponderosa pine interior doors: 
Morgan. Overhead door: Raynor. 
Flooring maple and quarry tile f r o m 
Germany. Roll roofing and built-up. 
Cellulosic fiber insulation. Exterior clear 
creosote: Cabot. Interior transparent 
wood Finish: Water-Lox. Plastic door 
levers and handrails: Hervi f rom Iron­
monger. Exterior steel door levers: 
Schlage. Kitchen cabinets: AUmilmo. 
Refrigerator: Subzero. Cooktop and 
()\en: Chambers. Dishwasher: Kitch-
enAid. Burglar and fire alarms: A D T . 
Exterior l ighting, low-pressure sodium: 
Moldcast. Interior lighting: Lighiolier. 
Plumbing fixtures: Architectural Com­
plements. Whirlpool bath: Jacuzzi. 
Wood/gas furnace: Yukon. Wood stove: 
Rais, Denmark. Exhaust fan: Chelsea. 
Blinds: Levolor, Rixiera. 

Iowa Public Service Company corpo­
rate headquarters, Sioux City, la (p. 
146). Architects: Rossrtti Associates, Detroit, 

Mi, in joint venture with Foss, Englestad, 
Heil Associates, Simix City, la. I ron spot 
brick: Sioux City Brick and Tile. Terra 
cotta: Gladding McBeam. Ceramic tile: 
Franciscan Ceramics. Gypsum board: 
U.S. Gyp)sum Co. Clear glass and 
aluminimi entrance doors and frame: 

Kiiwneer. Plastic laminate interior 
doors: V . T . Industries. Hollow metal 
doors: Steclcraft. Garage door: I n rMo . 
Quarry tile: American Olean. Carpet: 
Capitol. Wood floors: PermaGrain. Ceil­
ing systems: U.S. Gypsum. Built up roof 
felt: GAF. Insulation: Vulcan, Owens-
Corning. Metal stud and gypsum board 
partitions: U.S. Gypsum. Folding parti­
tions: Modernfold. Paint: Pittsburgh. 
Hardware: Stanley hinges, Schlage 
locksets, LCN door closers, Von Dupr in 
panic exit hardware. Kitchen equip­
ment: Hobart, Vulcan. Blodgett, Vic­
tory. Telephone system: Northern 
Telecom. Intercom: Altec. Raised floor: 
Donn Products. Operations center 
equipment: I B M . Control center: Leeds 
&: Nor thrup. Building management 
computer system: Honeywell. Lockers: 
Interior Locker. Signage: Unitec .Archi­
tectural Siunage. Elevators and es­
calators: \Vc'sliu,<2,house. Fluorescent 
lighting: C^()hnul)ia. Custom HPS and 
metal halide atrium lighting: Northern 
Light. Electric distribution: General 
Electric. Lavatories: Du Pont Corian. 
Water closets: Kohler. Plumbing fittings 
and flush valves: Sloan. Toilet stalls: 
Global. Water fountains: HaLsey Taylor. 
Fan coil units: International. A i r 
handling equipment: Bohn. Nylon rugs: 
Spectrum Design. Wool rugs: Tai Ping. 
Table lamps: C^astelli. Acoustic panels 
(wood) and desks: Harvey Probber. 
Metal filing and cabinets: Storwall. 
Table tops: Harvey Probber; bases, 
Krueger. General seating: Herman Mi l ­
ler. Other seating: Metropolitan, Claud 

Bunyard, Knoll . Vertical blinds: Louver 
Drape. Fabric: Boris Kro l l . Panels (other 
acoustic): DeCoustics. 

John Nutting Apartments, Amherst, 
Ma (p. 150). Architects: Juster Pope As­
sociates, Shelburne Falls, Ma. Cedar clap­
boards: .Atlantic First Colony by Mac-
Mil l in Bloedel. Gypsum board: U.S. 
Gypsum. Windows: Andersen Corp. In ­
sulated steel doors: Taylor Building 
Products. Vinyl tiles: GAF. Carpet: 
(iulistan. Asphalt shingles: GAF. Batt 
insulation and sheathing: Owens-
Corning Fiberglas. Stain: Olympic. 
Latex paint: Pratt &: Lambert. Hinges: 
Stanley. Lever handle: Sargent. Oven: 
Jenn-.Air Corp. Double sink: Elkay. 
Cooktop: Chambers. Washer and dryer: 
Westinghouse. Exterior l ighting: Mold-
cast. Interior l ighting: Progress. Water 
closets: .American-Standard. Plumbing 
lever controls: Delta. Showerheads: 
Symmons. Heat pump: Carrier Corp. 
Kitchen cabinets: St. Germaine Wood­
working. Exterior benches: Sitecraft by 
Rosenwach, Inc. 

Visitor Center, Antelope Valley, Ca 
(p. 154). Architects: The Colyer/Freeman 
Group, San Francisco, Ca. Reinforced 
concrete: A . V . Ready Mix Inc. Concrete 
block: ORCO Block Co., Inc. Rein­
forced concrete pan joist system: The 
CECO Corp. Windows: Kawneer. (ilass 
block: Circle Redmont. Doors: Kaw­
neer; J-Door, Inc. Ceramic pavers: Dal­
las Ceramic Co. Sprayed acoustical 
[Materials continued on page 230] 
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Designers guide 
to Taney cut 

cedar shingles. 
Create unique interiors or exteriors with 
Fancy Cuts cedar shingles. Choose from 

9 distinctive styles to design a limitless variety 
of traditional or contemporary patterns 

with textural effects. Nationally distributed. 
For sample, design guide and specs., write: 

Shakertown Corp., Dept. PA, Winlock, WA 98596. 
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SVST€MS '82 
The Third International Conference 
On Automation And Reprographics 

In Design Firms 
The Largest Automation And Reprographics Show For The A/E Profession 

A l l In One Place A t One Time. Don' t Miss It . 
June 10-11, 1982 - Expocenter in downtown Chicago - Chicago, Illinois 

Demonstrations of the newest techniques 
for reprodrafting, overlay and 
computer-aided drafting 

Over 4,000 fel low design professionals 
drawn from architectural, consulting engineer 
and other design firms; facilities 
departments in private industry; 
and government agencies 

The leading word processing, micro and 
minicomputer systems for A/E's 

Up to 250 exhibit booths by leading 
suppliers of hardware, software and services 

49 practical seminars by 32 experts on such 
subjects as "How to Shop for a Computer 
Graphics System", "Managing Reprographic 
Product ion" and "Low-cost Applications 
for Microcomputers" 

The latest systems in computerized 
financial management and project cost 
control 

sponsored by The Paper Plane, 
the Newsletter on Automation and Reprographics in Professional Design Firms 

and PSMJ, the Management Newsletter for Professional Services Firms 

ONLY $95 - SIGN UP NOW for ful l seminar program plus exhibit and save $30. 
Al l registrations at the door wil l be $125. Exhibit-only tickets are free by mail. Write to us for details. 

Name 

Fi rm _ 

Ti t le 

Address 

Ci ty State Z ip Telephone 

If you ' re f ly ing in, we arranged a 20% discount w i th American Air l ines, just call 800 /433-1790 (in Texas, 800/792-1160) 
and ment ion SYSTEMS '82 Star File No. 5204. 

Mail registration form with check to S Y S T E M S '82, P.O. Box 11318, Newington, C T 06111 
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ceiling: American Energy Products. 
Membrane waterproofing: Carlisle Ti re 
and Rubber Co. Insulation: Dow 
Chemical. Paint: Dunn-Edwards Corp. 
Hardware: Kawneer; Hager Hinge; 
Schlage; L C N ; Builders Brass Works. 
Wind electric generator: Jacobs Wind 
Electric Company. Curtain fountain: 
PEM Fountain Co. Lighting: Presco-
lite; Peerless; Halo. Plumbing fixtures: 
American-Standard. Plumbing fittings: 
Chicago Faucet. Flush valves: Sloan 
Valve Co. Bathroom partitions: Bobrick 
Washroom Equipment, Inc. Plastic 
laminate: Sanymetal Products Co. 
Water fountain: Haws Drinking Faucet 
Co. Cabinets: United Wood Products. 
Exterior sunshades: Halu-RoUscreen. 
Thermal shades: Appropriate Technol­
ogy Corp. Drapery hardware: F.\BCO. 

Cab rill o Village Farmworkers Coop­
erative Housing, Saticoy, Ca. (p. 156). 
Architects: John V. Mutlow of Mutlow-
Dimster Partnership, Los Angeles, Ca. 
Stucco: La Habra. A l u m i n u m windows 
and clerestories: Regency Aluminum 
Products. Roofing: Johns-Manville. I n ­
sulation: Owens-Corning. Interior 
paint: Dunn-Edwards. Kitchen equip­
ment: Gaffers & Sattler. Lighting: Halo, 
Lite Trend . Fiberglass tubs: Hess Co. 
Water saver toilets: Norris. Faucets: 
Price Pfister. Heating: Payne, Glass-

Flex. Fans: Hunter. Solar storage tanks: 
Mor Plo/.American. Solar collectors: 
Raypack. Wood structure: Louisiana-
Pacific. Partitions: U.S. Gypsum. Doors: 
Lifetime Door. Concrete: Colton Ce­
ment. Carpet: .Armstrong. Paint: 
Dunn-Edwards. Hardware: Westlock. 
Kitchen cabinets: Rubottom M f g . Co. 
Cable T V : Century T V . 

Sun-Up Dormitory, Carbondale, Co 
(p. 160). Architect: David Finholm, Aspen, 
Co. Windows: Pella. (ireenhou.se roof 
window: CY/RO Industries. Roof mem­
brane: Mameco International. Interior 
insulation: Owens-Corning. Exterior 
styrofoam insulation: Dow SM. Hard­
ware: Lawrence Brothers; Schlage; 
L C N ; Von Dupr in . Kitchen cabinets: 
Mastercraft. Energy-saving appliances: 
Amana; Lit ton. Insulating curtains: 
Thermal Technology Corp. 

Alabama Operations Center, South 
Central Bell Telephone Company, 
Birmingham, Al (p. 162). Architect: Giat-
tina & Partners, Birmingham, Al. Con­
crete reinforcing: Ceco Corporation. 
Post-tensioning tendons: Prescon Cor­
poration. Precast concrete fascias and 
soffits: Exposaics Industries. Glazing: 
PPG Industries. Pivoting aluminum 
windows: Marmet Corporation. 
Skylights: IBG International. Glass en­
trance doors: Blumcraft . Aluminum 
and glass entrance doors: Kawneer 
Company. Granite paving and lobby 

floor: Capitol Marble Sc Granite Co. 
Carpet tile: Carpets International. Clay 
tile flooring: Gail International. Ceiling 
system: Johns-Manville. Roof insula­
tion: Dow Chemical. Inverted roofing 
membrane and adhesive waterproofing 
membrane: W.R. Grace &: Company. 
Open office partitions: Steelcase. Pri­
vate office demountables: Donn Corpo­
ration. Paint: Glidden. Hinges: McKin-
ney. Locksets and closers: Russwin. 
Building management system: Hon-
evwcli. Exterior signage: Spanjer 
Brothers. Interior signage: Vomar 
Products. Kitchen equipment: Hobart, 
Market Forge, The C. Schmidi Co., The 
G.S. Blodgett Co., Toastmaster, Victory, 
Shelley Manufacturing Corp., Indus­
trial Washing Machine Corp., Traycon 
Manufacturing Co., Salvajor Co., G.S. 
Blakeslee 8c Co. Hydraulic elevators: 
Westinghouse. Stainless steel handrails: 
Livers Bronze Co. Plumbing fixtures: 
Kohler Co. Flush valves: Sloan. Slow 
closing faucets: T & S Brass &: Bronze 
Works. Toilet stalls: Sanymetal Prod­
ucts. Washroom accessories: Bobrick. 
Water fountains: Filtrine M f g . Sprin­
klers: Reliable Sprinkler Co., High-
efficiency chillers: York Division of 
Borg-Warner. Heat recovery chillers: 
Carrier Corp. Solar collectors: Sun-
works Division of Enthone. Open office 
area lighting: Columbia. Conference 
room lighting: Versa-Tech Corp. Elec­
tric distribution: Square D (main 
power); H . H . Robertson (underfloor). 

The problem: 
Heat loss through glass 

The solution: 
ICW® 

Insulating Curtain Wall® is the accepted solution tor 
effective window energy control for one simple reason: 

It's the most cost-effective way to SAVE ENERGY 
DOLLARS for large glazed areas. 

• R-9 to R-12 (depending on size) 
• Automatic Operation 
• Choice of Decorative Covers 
• Field Proven for Seven Years 

To order the solution to your window energy control 
problems, call ToU-Froo 800-525-8698. 

Thermal Technology Corp. of Aspen, inc. 
600 Alter Street 
P.O. Box 682 
Broomfield. CO 80020 
303-466-1848 

 

MPT 
will solve 
or prevent 
architectur 
barriers 
simply ond 
economical 

p o r c h - l i r e n ( I l o - s u r e " 
vertical wheelchair lift (wrtth 
gate ana Side panel partially 
removed to better Illustrate 
size a n a u s e ) , 

I 

g^^hether you're modifying an existing building or 
designing a new one. accessibility to the handicapped 
is of the utmost importance. PORCH-LIR is the answer. Its 
exclusive telescoping lift design results in total enclosure 
of the sides of the platform and under the platform when 
it's elevated. Mechanical or^d electrical mechanisms 
are totally enclosed. Constant pressure control and 
optional "Call-Send" controls are key-actuated. Runs on 
110 volt current. Available in models and varying heights 
to fit specific needs, indoors and outdoors. Shipped 
ready for installation. 
WRin FOR FREE BROCHURE AND NAME OF DEALER NEAREST YOU. 

AMERICAN STAIR-GUDE CORPORATION 
4001 East 138th Street. RO. Box B. Dept. PA-0482 
Grandview, Missouri 64030 
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For construction products manufacturers and marketers who 
must have current and reliable information on which to base 
critical planning decisions . . . 

44 Today^s Marketing Plans^ 
Tomorrow's Competitive Edge'' 

Make plans now to participate in this two-day conference, packed with up-to-the minute 
information, presented by industry authorities and covering subjects like these: 

Keynoter: George Christie, 
economist. McGraw-Hill 

Wall Street's View of the 
Constnjction Industry 

Marketing from Recession to Recovery 

Understanding the Construction Process 

Meeting Challenges of New Housing Markets 

All Systems Go — Residential Repair and 
Recovery —DIY (Do-lt-Yourself) Market 

Design Concerns of the "SOs 
As Seen By GCs (General Contractors) 

Mew Dynamics in Construction Cycles 

CPMC Surveys: Sales Force Deployment • 
Architectural Design Effort • Sales Activity and 
Buying Influences 

Long Range Planning Considerations 
for the '80s 

Using CAD (Computer Aided Design) 
in Design Rrms Developing Personnel for Leadership 

Economic Update Putting Together a Sales Brochure 

Sales Training in a Technical Decade Housing Design in the '80s 

For registration materials and more details on the program, fill out and return this coupon 
today. 

Sponsored by 

C O N S T R U C T I O N P R O D U C T S 
M A N U F A C T U R E R S C O U N C I L 
April 28-30 
Marriott O'Hare 
Chicago, Illinois 

Registration Fees 

1 St CPMC member-company registrant $295 
All other member registrants $250 
Mon-CPMC members $295 

TO: Construction F*roducts Manufacturers Council 
1600 Wilson Boulevard. Suite 1005 
Arlington, Virginia 22209 

Please send me registration materials and program details on CPMC: 
'Today's Marketing Plans. Tomorrow's Competitive Edge." 

• My company is a CPMC member. 
• My company is not a CPMC member. 

Name 

Title 

Company 

Address _ 

City State Zip 

I 
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Coming next month 

Architecture of Death, the subject of land­
mark cemetery and memorial designs of the 
past, went into eclipse in recent decades as the 
subject of dying was banished f rom polite 
conversation. Recently, however, the com­
memoration of the dead has again become 
the subject of some eloquent design, to be ex­
amined in a cluster of articles in this issue. 

P/A's Furniture Competition will be the sub­
ject of an extensive report, with generous i l ­
lustrations and ju ry comment. The second 
annual running of the contest has produced a 
large crop of winners, effectively embodying 
a range of attitudes f r o m utterly practical to 
symbolically critical. 

Office Partition Systems will be the subject of 
an Interior Technics article examining the 
features and promised benefits of the nu­
merous offerings in today's market. 

Computer Graphics, also known as Com­
puter Aided Design and Draf t ing or CADD, 
will be the subject o f a thorough briefing by 
an acknowledged expert in the field. Increas­
ing sophistication and decreasing costs are 
making these systems feasible for a wider 
range of firms and tasks. But don't discard 
your pencil sharpener unti l you have ab­
sorbed this wisdom on the subject. 

And that's not all; there will be features on 
some interesting new buildings, news, col­
umns, the latest word on products and books, 
plus . . . 

N E O C O N will be previewed in a portfol io of 
interiors products to be unveiled. Now in its 
14th year, the big conference and showroom 
open house at Chicago's Merchandise Mart 
wil l , o f course, be bigger than ever. Even i f 
you can't attend, P/A's preview will keep you 
informed. 

P/A in June will encompass a collection of 
featured buildings—and a new landmark 
interior—that have nothing in common ex­
cept their exceptional quality as architecture. 

 

Cenotaph design by Etienne-
Louis Boullee (top); Cemetery in 
Italy by GRAU (middle); 
award-winning corner table by 
Richard Davidson (bottom). 
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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. 
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Schindler Haughton 
ELEVATOR CORPORATION 

Toledo, Ohio 43609 
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Passengers on the narrow-gage railroad are greeted by a st 

N estled in a valley in southwestern 
Colorado, about midway between 
the Grand Canyon and Denver, 

Durango is worth at least a two-day 
visit on an auto tour of the Rocky 
Mountain states. 

Durango's location between the re­
gion's foremost natural wonder and 
its largest metropolis is historical as 
well as geographical. The small (popu­
lation 12,555) city's two major attrac­
tions are relics of the pre-Columbian 
era and of Colorado's rollicking min­
ing days of the late 1800s. 

Mesa Verde National Park, 38 miles 
west of Durango on U. S. 160, con­
tains extensive ruins and artifacts 
from an American Indian culture that 
disappeared some 700 years ago. 

Rising 2,000 f t above the semi-arid 
valley, the mesa first was occupied by 
Indians sometime between A.D. 550 
and 750. About 1200, the Indians va­
cated the top of the mesa and built a 
series of villages made up of 

apartment-hke pueblos hanging on 
the side of the cliffs. 

By 1300, the Indians had abandoned 
the mesa entirely. Their majestic 
homes remained hidden as the 
Spanish conquistadors traveled 
through the valley. Finally, i n 1888, 
two cowboys searching for stray cat­
tle stumbled upon one of the most 
spectacular cliff dwellings. 

After a trip up a narrow winding 
road, park visitors can drive around 
the top of the mesa and stop to view 
the ruins. Paths lead to most of the 
pueblos. Some, such as Spruce House, 
can be reached w i t h easy walks. 
Others, such as C l i f f Palace, the 
largest of the dweUing complexes, re­
quire a climb down a tight winding 
path and up a primitive ladder. 

A comprehensive museum traces 
the development of the mesa Indians' 
civilization from their arrival unt i l 
their departure, when they apparently 
were assimilated into other tribes. 

From the highest point on the 
mesa—8,572 f t altitude—six 
mountain ranges in four states can be 
seen. Visible, too, is the Four Comers 
country of the Navajo Reservation, 
the only place in the U. S. where four 
states meet. 

Century-old train. Durango also is 
the home station for the "Silverton," 
the last regularly scheduled narrow-
gage train operating in the U. S. 

Pulled by a smoke-belching steam 
locomotive, the Denver Rio Grande 
Western Railroad train includes 
passenger cars built as early as 1878. 
Newer cars have been built to match 
the style of that era. Coal stoves still 
heat the cars on cool days. 

A 90-mile round trip to Silverton, 
an old silver-mining town, takes all 
day. Tracks wind through the 
breathtaking beauty of Las Animas 
Canyon and the San Juan National 
Forest. Towering mountains, rushing 
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^1 Express Service: 

announces 
the O l d of the 

line. 

For a 
supply o f 
# 1 Express 
passes, send 
this coupon to: 
# 1 Express Pass 
Her tz Corp . 
660 M a d i s o n Avenue, 
N e w York, N . Y 10021 

If you're tired of 
standing in airport 
car rental counter 
lines, Hertz has a 
way to beat them. 

It's called #1 
Express™ Service. 

To see how easy 
it is, pick up a #1 
Express pass the 
next time you're 
at one of our 
counters. Or ask 
your travel agent 
or corporate travel 
department. 

Hertz #1 
Express Service. 
It's the end of the 
line. 

For reserva­
tions* call 1-800-
654-313L Ask for 
#1 Express. 

C i r c l e No. 471 

N a m e 

Address 

City, State and Z i p M N - 1 

#1 For Everyone.̂  
Hertz rents Fords 
and other fine cars. 

\ "̂ Available at 35 
\ m a j o r U.S. airports 

\ 
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The "Silverton" winds through spectacular mountain scenery. 

streams, and whispering forests 
provide a view of the Rockies not 
available while speeding along inter­
state highways. 

When the train arrives in Silverton, 
it is met by a stagecoach and horse­
back riders. A 2-hour layover allows 
plenty of t ime for lunch at the 
Silverton Hotel , complete w i t h 
entertainment. Smaller lunchrooms 
also are available. Shops selling items 
such as turquoise jewelry, leather 
goods, western hats, and samples of 
silver line the streets of the town, 
which was declared a National His­
torical Monument in 1962. 

The train operates daily f r o m 
Memorial Day weekend through Sep­
tember. Reservations must be ob­
tained in advance from the Denver &. 
Rio Grande station in Durango—the 
train is always sold out. 

Skis, horses, rafts. Sightseeing rep­
resents only part of Durango's array of 

Advertisement 

Small F i r r v L S New Golf Ball Draws 
Hole-in-One Letters from All Over U.S. 

Seller Guarantees Ball Will Cut 
5-Strokes—or Money Back 

Conforms to Official Rules of Golf 

NORWALK, CT—A small company in Connecticut is 
selling what might be the most look-free, slice-free ball 
in golf Independent tests prove its perfect balance is 
l ight years ahead of the best balls on the market. Its 
center of gravity is 97.5% perfect, compared to 58% for 
Tbp Flight, 28% for Titleist and worse for Hogan and 
MaxFl i . This huge advantage on balance makes the ball 
less likely to spin off course, and surely accounts for the 
best proof a company could ask for: hole-in-one letters 
from all over the U.S. As you can imagine, these men 
and women think the ball is the best thing that has 
happened since they began playing. 

The ball also has up to 21% more rebound power than 
Titleist, Tbp Flight, MaxFl i and Hogan. I t comes off the 
floor like a jack rabbit! 

The ball's name is Guidestar and it's sold by the same 
small company that shook the golfing world with The 
Hot One"̂ "̂ —a golf ball that purposely broke the Rules of 
Golf to give golfers more distance. Unlike The Hot 
One™, however, golfers can use Guidestar in tourna­
ment play. 

I n l ight of independent tests and all those hole-in-one 
letters, the company guarantees Guidestar wi l l cut at 
least five strokes off an average golfer's score. I f i t 

doesn't, they wi l l take back the balls, even i f they are 
used, and refund their price promptly. 

They also guarantee Guidestar's patented construc­
tion makes i t the most durable ball in the world, and to 
prove i t w i l l send a buyer three new ones free i f he ever 
cuts one. A l l he has to do is return the damaged ball wi th 
50c for postage. 

Guidestar also has an option for golfers wi th less than 
perfect vision: optic yellow. A n optic yellow ball is far 
easier to spot on the fairway, in ta l l grass, rough and 
shallow water. As tennis players learned long ago, it is 
easier to track in the air and helps you hi t an object more 
squarely by increasing eye/hand coordination. Golfers 
who have used optic yellow golf balls report a much 
faster game, fewer lost balls, even better shots. 

I f you want to save money on lost and damaged balls 
and (who knows) watch breathlessly on par 3's as Guide-
star's perfect balance carries your tee shot toward the 
cup!—then try this new, patented ball. White or optic 
yellow you can't lose—a refund is guaranteed i f you 
don't cut at least five strokes. 

To order Guidestar send your name and address to the 
National Golf Center (Dept. G-043 ), 18 Lois Street, 
Norwalk,CT06851.Include$19.95(plus$1.75shipping) 
for one dozen; $18 each for two dozen or more. Six dozen 
cost only $99. No shipping on orders of two or more 
dozen. I f you want optic yellow, be sure to say so, other­
wise they wi l l send you white. 

l b charge i t give them your card's name, account 
number and expiration date. No RO. Boxes, please; all 
shipments are UPS. CT and NY residents add appHca-
ble sales tax. x Boet Enterpr i se s . I n c . 1981 
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Custom homes. 
Uncustom prices. 

There is a way to enjoy the 
unique beauty of a custom made 
home at a price you can afford. 

That's what Lindal Cedar 
Homes is all about. 

We offer you 60 warm, rich 
cedar homes in our new planbook 
But that's only the beginning, be 
cause with Lindal you get the 
flexibility to help plan 
and create.a home 
that is dis­
tinctly you 

And at Lindal, buying a 
beautiful cedar house won't put 
you in the poor house. 

You see. with its reasonable 
price, enduring quality, natural 
beauty, and energy efficiency, a 
Lindal home is one of the best 

home values left. 
Send for our $3 planbook. 

You'll see why buying a 
custom horrK at our 

uncust(^ price is 
a thini of beauty. 

A b i n O R I j C E D R R K O m E S 
United States PC Box 24426/Seattle. WA 98124/(206) 725-0900 

Canada PC Box 2080 New Westminster, B C V3L5A3, (604) 58011 

• Enclosed is $3 for Planbook and Design Guide Nam? 

State Zip 
Phone _ . L.iicat:on <>f' BiiiljiriC Ln' Pi 

Dictaphone is rewriting 
tiie way people write. 

Introducing the new Dictamite 
dictation portable. The machine 
that lets you write six times fas­
ter than longhand. 

With pocket-size conven­
ience. One-hand operation. Mini­
cassettes to capture your most 
fleeting thought, or take a fu l l 
half-hour's dictation. All this, 
a mere 8.2 oz. 

Fill out the coupon today. It 
may be one of the few times youH 
ever use your pen again. 

H Dicta^one 
A Pitney Bov\«s Company 
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PERSONAL 

TIME 

Balcony House is the second largest of 
Mesa Verde's "apartment" complexes. 

offerings to visitors. Recreation op­
portunities abound. 

Twenty-five miles north of Duran-
go in the San Juan forest is Purgatory, 
southwestern Colorado's largest ski 
area. In winter it offers 510 acres of 
ski trails, five double chairhfts, and 
two rope tows. From May through 
October, when other attractions are 
drawing tourists to Durango, Purgat­
ory remains open by operating an al­
pine slide. A chairlift ride to the top of 
the shde is followed by a 2,300-ft ride 
on a one-person sled down winding 
sculptured tracks. 

Durango is surrounded by numer­
ous alpine lakes and mountain 
streams. Twenty miles northeast is 
Lake Vallecito, one of Colorado's 
largest lakes. Lined by resorts and 
lodges, the lake offers excellent fish­
ing for rainbow trout, brown trout, 
kokanee salmon, and pike. 

Located in the center of a big-game 
hunting area, Durango has a number 
of licensed guides available to lead 
hunters to elk, deer, or bear. 

Several guest or "dude" ranches are 
located in the area, one of them acces­
sible only by horseback or the 
Silverton train. 

Full- and half-day raft tours are 
available on the Animas River. Raft 
excursions several days long travel 
along the Dolores and San Juan rivers. 

Bunk and grub. Durango has 47 
hotels and motels, including the Gen­
eral Palmer House on Main St., which 
dates back to the early mining days 
and is one of Colorado's oldest con­
tinuously operated hotels. Named for 
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An extraordinary 
recreational vehicle 
A L L U R E T H A T C A N F A S C I N A T E 
E V E N T H E V E T E R A N 
R V O W N E R 

I N S P I R E D A E R O D Y N A M I C D E S I G N 
T h e f l o w i n g l ines o f a L o n d o n A i r e 

reduce a i r d r a g subs t an t i a l l y , p r o v i d i n g 
i t w i t h ideal s t a b i l i t y i n h a n d l i n g and 

t o w i n g . 

L I G H T W E I G H T A L U M I N U M S U P E R S T R U C T U R E 
T h e L o n d o n A i r e has a c o m p l e t e l y w e l d e d truss-

t y p e supers t ruc ture . I t has a t o t a l l y enclosed 
d o v e g ray a l u m i n u m ex t e r io r a n d has A C R A - T R A C ™ s u s p e n s i o n w i t h u n i f o r m whee l 
l o a d i n g a n d a supe r io r r i de . 

W A R M A N D L I V A B L E I N T E R I O R S 
A c o m p l e t e l y l i v a b l e , n a t u r a l o a k 
i n t e r i o r w i t h a d e l i g h t f u l k i t c h e n , 
c o m m e n d a b l e ba th , a n d c o m f o r t a b l e 
l i v i n g and sleeping areas. 
A d d a l l the c o m f o r t a n d c o n s t r u c t i o n 
features o f the L o n d o n A i r e together a n d 
y o u have an e x t r a o r d i n a r y vehic le to 
e n j o y f o r years. W R I T E FOR 4 - C O L O R 
C A T A L O G . 

L o n d o n A i r e , 
N e w m a r Industr ies , Inc . P . O . Box 30, 

Dep t . 244, Nappanee , I N 46550-0030 
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International Precious 
Metals Corporation 

The ability to use a smaller amount 
of money to control a total 
investment worth much more. 

SUverand 
gold are more 
precious with... 

L E V E R A G E 
Leverage is a word most precious metals firms can't use. IPMC is one of 

few companies that can offer its clients the advantage of long-term leverage 
Knowledgeable investors are seeking insurance against catastrophic in­

flation They're turning to IPMC: one of the oldest, largest and most prestigi­
ous precious metals firms in the United States 

IPMC s specially trained account executives will show you how to balance 
your portfolio and get the maximum advantage from leverage Cal I nowfor our free 
Investor s Guide to Precious Metals. | Tritemational Precious f ^ t a i ^ ^ ~ 

6451 N. Federal Hwy. 
11th Floor. PC. Box 23000 
Ft. Lauderdale. FL 33307 

I want to know more. 
' Send me your FREE investor's guide. 
I Home Tel ( ) 
I Bus Tel ( ) 
I Name 

ToU-fm (800) 327-5587 
In Florida (800) 432-5579 4 

IPMC is registered as a commodity trading 
advisor with ttie Commodity Futures Trad­
ing Commission 

Address 
City 
State _ Zip 
Requests wllhool phone numbers cannot be processed. Thank you. MLT-4/82 

MAWSCEMENTi 

Gen. Jackson Palmer, founder of the 
Denver &i Rio Grande, the completely 
restored hotel features Victorian at­
mosphere and brass chandeliers. 

Dining in and around Durango can 
range from a cookout on a ranch to a 
gourmet dinner in a 19th century 
hotel dining room. 

Both within 15 miles of Durango, 
the Bar-D Chuckwagon and the Cow­
boy Bar-B-Q offer ranch-style cooking 
served in tin plates and cups. Exuber­
ant western shows follow the meal. 

After dinner in the Opera House 
dining room at the old Strater Hotel 
on Main St., diners can see Gay '90s 
melodramas and vaudeville acts from 
the 1850-1915 era at the nearby Di­
amond Circle and Abbey Square the­
aters, which offer nightly entertain­
ment from June through September. 

And just a few blocks from where 
the highway leading to the ancient 
ruins crosses the century-old 
narrow-gage tracks, modem fast-food 
addicts can satisfy their cravings. 
Two all-beef patties are available be­
neath the Golden Arches. • 
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Cookson insulated 
oiling doors clamp down 

on energy waste 

Cookson insulated 
and non-weatherstripped, 

non-insulated doors, 
both with 22 gauge 
exterior slats, were 

installed in a sealed, 
heated box. The Hughes 

Aircraft Company, 
Industrial Products 
Dhrision, used their 

Probeye Infrared 
Viewer and video 

thermography system 
to record visually 

the actual heat loss 
(within .5*C) through 

each door 

Cookson has a proven way to gain on 
thermal losses—our new insulated 
rolling door. 

To make this door an energy-saver, 
Cookson puts solid (not foamed) 
polyurethane insulation between two 
rolling door slats to give more 
thorough coverage. Exclusive slat 
interlock design and Cookson 
Weatherbar" weatherstripping give you 
all the advantages of a rolling door in a 
true, energy-saving system. 

Actual installation of 
Cookson rolling doors-

sensitive equipment is protected 
and energy dollars saved 

in this defense facility. 
V 

r 

HERE'S INFRARED PROOF 
The Cookson insulated rolling door 
has been tested by an independent 
laboratory using the ASTM C-236 
Guarded Hot Box Test. Test results 
available on request. 

Official testing proved the 
effectiveness of the Cookson design, 
but, we went one step further. 

At Cookson, we think actual 
performance is more important than 
theory when it comes to saving energy 
dollars. So we used infrared 
thermography to visually show the 
effectiveness of the Cookson Insulated 
Rolling Door In a side-by-side 
comparison with a conventional door. 

With equal amounts of heat applied 
to each door, a Hughes Probeye" 
thermal video camera accurately 
measured heat loss through the doors. 
The video images (right) are dramatic 
proof that the insulated door saves 
energy. 

COOKSON 
ROLUNG DOORS 

700 Pennsylvania Avenue, San Francisco. 
CA 94107, (415) 826-4422. 
800 Tulip Drive, Gastonia. NC 28052. 

Write or call for technical data sheet on the 
Cookson Insulated Rolling Door or a copy of our 
28-page catalog of rolling doors, grilles, and 
accessories. 
C i r c l e N o . 3 2 3 

INSULATED DOOR 

NON-INSULATED DOOR 

Video images show 
a dramatic difference in 
heat loss between the 
two doors. White 
areas indicate excessive 
heat transfer. Only 
moderate loss occurs in 
red areas. And insulated 
walls, appearing blue, 
show no heat loss at all. 
For information on the Hughes 
Proljeye" Thermal Video System, 
wrrte Hughes Aircraft Company, 
6155 El Camino Real. 
Carlsbad, CA - ^ 
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Progressive Architecture 

Job mart 

Si tuat ions O p e n 

A r c h i t e c t s — H B E C o r p o r a t i o n , the w o r l d ' s l a rges t 
d e s i g n e r a n d b u i l d e r o f h e i U t h care f a c i l i t i e s , is 
s e a r c h i n g f o r s e n i o r a r ch i t ec t s t o a s sume r e ­
spons ib l e d e c i s i o n m a k i n g ro les i n d e s i g n , p r o d u c ­
t i o n , p r o j e c t m a n a g e m e n t , a n d code r e v i e w . I f 
y o u : H a v e a m i n i m u m o f 10 years e x p e r i e n c e as a 
p r i n c i p a l , p a r t n e r , associate, o r p r o j e c t m a n a g e r 
w i t h a n a r c h i t e c t u r a l h r m d o i n g c o m m e r c i a l / 
i n s t i t u t i o n a l w o r k , we o f f e r : a b o v e n a t i o n a l aver ­
age c o m p e n s a t i o n p l u s b o n u s , 100% c o m p a n y 
p a i d c o m p r e h e n s i v e b e n e h t package , b e a u t i f u l 
nc-w s u b u r b a n St. L o u i s w o r k e n v i r o n m e n t , p a i d 
r e l o c a t i o n , p l u s : t h e o p p o r i m i i i y to go as l a r a n d 
as fas t as y o u r a b i l i t y w i l l a l l o w w i t h t h e n a t i o n a l ' s 
mos t p r o g r e s s i v e d e s i g n / b u i l d firm. I f i n t e r e s t e d , 
please f o r w a r d r e s u m e o r c o n t a c t o u r P e r s o n n e l 
D e p t . i n c o m p l e t e c o n f i d e n c e at 3 1 4 / 5 6 7 - 9 0 0 0 . 
H B E C o r p o r a t i o n . 7 1 7 O f f i c e P a r k w a y , C r e v e 
C o e u r , M o 6 3 1 4 1 . E q u a l O p p o r t u n i t y E m p l o y e r 
M / F . 

A r c h i t e c t — A / E / S firm s e e k i n g r e g i s t e r e d a r c h i t e c t 
w i t h subs t an t i a l e x p e r i e n c e i n d e s i g n , p r o d u c t i o n 
a n d m a r k e t i n g . R e q u i r e l e a d e r s h i p , s t r o n g o r ­
g a n i z a t i o n a l a n d i n n o v a t i v e ab i l i t i e s . C o m p a n y 
o w n e r s h i p ava i l ab l e to r i g h t p e r s o n . S e n d r e s u m e , 
r e f e r e n c e s a n d sa lary r e q u i r e m e n t i n c o n f i d e n c e 
t o : J a m e s B e l l . B e l l . G a l y a r d t & Assoc. . I n c . , P .O. 
B o x 7 1 9 7 . R a p i d C i t y , S D 5 7 7 0 9 . 

A r c h i t e c t u r a l I l l u s t r a t o r s — R a r e o p p o r t u n i t y to 
j o i n t o p firm i n field. Sa lary $ 2 5 - $ 5 0 , 0 0 0 . Sample s 
i n s u r e spec i f ics . C o n f i d e n t i a l . A r t Associates I n c . ; 
4 0 4 1 Wes t C e n t r a l A v e n u e : T o l e d o . O h 4 3 6 0 6 
4 1 9 - 5 3 7 - 1 3 0 3 . 

A r c h i t e c t u r e — B a l l State U n i v e r s i t y ' s C o l l e g e o f 
. \ r c h i t e c t u r e a n d P l a n n i n g is s e e k i n g o u t s t a n d i n g 
cand ida t e s f o r several f a c u l t y pos i t i ons i n A r c h i ­
t e c t u r e , f o r u n d e r g r a d u a t e a n d g r a d u a t e p r o 
g r a m s , e f f e c t i v e S e p t e m b e r 1982. Successful can­
d ida t e s s h o u l d be ab le t o t each i n a n y t w o o r m o r e 
o f t h e f o l l o w i n g areas: a r c h i i e c t u r a J d e s i g n , c o m ­
p u t e r a p p l i c a t i o n s , b u i l d i n g t e c h n o l o g y , e n v i r o n ­
m e n t a l sys tems, s t r u c t u r e s , a r c h i t e c t u r a l h i s t o r y , 
h i s t o r i c p r e s e r v a t i o n , a n d p h o t o g r a p h y . M o s t ap­
p o i n t m e n t s w i l l be at t h e assistant p r o f e s s o r l eve l , 
d e p e n d e n t o n q u a l i f i c a t i o n s . .App l i can t s s h o u l d 
s e n d r e s u m e p o s t m a r k e d n o l a t e r t h a n . A p r i l 3 0 , 
1982 t o : M a r v i n R o s e n m a n , A c t i n g C h a i r m a n , 
D e p a r t m e n t o f A r c h i t e c t u r e . C o l l e g e o f A r c h i t e c ­
t u r e a n d P l a n n i n g . B a l l State U n i v e r s i t y . M u n c i e , 
I n 4 7 3 0 6 . B a l l State U n i v e r s i i v I ' l i ici ices E q u a l 
O p p o r t u n i t y i n E d u c a t i o n a n d E m p l o y m e n t . 

A s s i s t a n t P r o f e s s o r , D e p a r t m e n t o f . A r c h i t e c t u r e , 
N o r t h D a k o t a State U n i v e r s i t y . 9 m o n t h basis be­
g i n n i n g S e p t e m b e r 1982. T e a c h i n g a r c h i t e c t u r a l 
d e s i g n a n d l ec tu re s / s emina r s i n a rea o f i n t e r e s t . 
Kii St p r o f e s s i o n a l d e g r e e r e q u i r e d ; g r a d u a t e de ­
g r e e d e s i r e d ; o f f i c e a n d t e a c h i n g e x p e r i e n c e c o n ­
s i d e r e d . . A p p l i c a t i o n , r e s u m e a n d r e f e r e n c e s by 
A p r i l 18. o r w h e n p o s i d o n filled: Sea rch c o m m i t ­
tee, D e p a r t m e n t o f A r c h i t e c t u r e , N o r t h D a k o t a 

^ State U n i v e r s i t y , Fat g o N D 5 8 1 0 5 . N D S U is a n 
E q u a l O p p o r t u n i t y E m p l o y e r . 

D e p a r t m e n t of A r c h i t e c t u r e State U n i v e r s i t y o f 
N e w Y o r k at B u f f a l o . Severa l o p e n i n g s f o r F a l l 
1982. P o s i t i o n 1: . A r c h i t e c t u r a l S t u d i o a n d U r b a n 
D e s i g n o r L a n d s c a p e D e s i g n o r E n v i r o n m e n t a l 
C o n t r o l s . P o s i t i o n 2: D e s i g n S t u d i o a n d A r c h i ­
t e c t u r a l G r a p h i c s . P o s i t i o n 3: D e s i g n M e t h o d s a n d 
C o m p u t e r Ass i s t ed D e s i g n . P o s i t i o n 4 : A d v a n c e d 
B u i l d i n g T e c h n o l o g y a n d B u i l d i n g Science o r 
B u i l d i n g E c o n o m i c s . Pos i t i on 5: . A r c h i t e c t u r a l 
S t u d i o a n d E n e r g y R e s p o n s i v e D e s i g n . ( E x p e c t e d ) 
P o s i t i o n 6: . A r c h i t e c t u r a l S t u d i o a n d C o n s t r u c t i o n 
T e c h n o l o g y . Ass i s t an t o r .Associate P r o f e s s o r 
r a n k s , salaries a c c o r d i n g t o q u a l i f i c a t i o n s . D e g r e e 
i n a r c h i t e c t u r e essent ia l , t e a c h i n g / s c h o l a r l y / 
p r a c t i c a l e x p e r i e n c e p r e f e r r e d . E.xcel lent o p p o r ­
t u n i t i e s f o r p r o f e s s i o n a l g r o w t h t h r o u g h de­
v e l o p m e n t o f spec ia l i zed s e m i n a r s . I n q u i r i e s , ap ­
p l i ca t i ons ( w i t h c u r r i c u l u m v i t ae . samples o f 
p r o f e s s i o n a l / p e d a g o g i c a l / s c h o l a r l y w o r k a n d 
names o f m i n i m u m o f t h r e e r e f e r e e s ) , o r n o m i n a ­
t ions o f q u a l i f i e d pe r sons i m m e d i a t e l y t o : P r o f . G . 
S c h m i t z . C h a i r m a n - F a c u l t y Sea rch C o m m i t t e e . 
D e p a r t m e n t o f A r c h i t e c t u r e . State U n i v e r s i t y o f 
N e w Y o r k at B u f f a l o . Haves H a l l . B u f f a l o . N Y 
1 4 2 1 4 . (716) 8 3 1 - 3 4 8 3 . S U N Y A B is a n E O / A A 
E m p l o y e r . 

H e a l t h F a c i l i t i e s A r c h i t e c t : S tone , M a r r a c c i n i 
a n d P a t t e r s o n has s e n i o r p o s i t i o n s o p e n i n San 
Franci.sco. A d d i t i o n a l pos i t i ons ava i l ab le i n o f f i c e s 
i n St. L o u i s a n d N e w Y o r k . S M P is a n a t i o n a l firm 
w i t h a n e x c e l l e n t a r c h i t e c t u r a l a n d h e a l t h ca re 
c o n s u k i n g p r a c t i c e . E x t e n s i v e m e d i c a l f a c i l i t y 
p l a n n i n g a n d p r o j e c t m a n a g e m e n t e x p e r i e n c e is 
r e q u i r e d . S e n d r e s u m e to P . O . B o x 1 3 6 1 - 3 9 7 . 
Progressive Architecture. .An E q u a l O p p o r t u n i i \ 
E m p l o y e r . 

L e c t u r e r i n U r b a n D e s i g n — S c h o o l o f A r c h i t e c ­
t u r e a n d P l a n n i n g . Massac h u set is I n s i i i u i e o f 
T e c h n o l o g y . J u n i o r f a c u l t y to teach u r b a n d e s i g n 
l e c t u r e , s t u d i o subjec ts , p u r s u e r e s e a r c h , assist i n 
m a n a g i n g t h e E n v i r o n m e n t a l D e s i g n P r o g r a m . 
B a c k g r o u n d i n a d e s i g n field a n d p l a n n i n g as w e l l 
as e x p e r i e n c e i n de s ign o f u r b a n e n v i r o n m e n t s . 
U n d e r s t a n d i n g i m p l e m e n t a t i o n issues i n t h e 
N o r t h A m e r i c a n c o n t e x t essent ia l , e x p e r i e n c e 
a b r o a d also h e l p f u l . T h r e e - y e a r l u l l l i m e a p -
l ) o i i i i n K i i i s u i t i n g Sept . 1. 1982 . w i t h o u t r e n e w a l , 
i n t h e D e p t . o f U r b a n S tud ie s a n d P l a i n i i n g . w i t h a 

j o i n t a p p o i n t , i n D e p t . o f A r c h . A p p l i c a t i o n s f r o m 
w o m e n a n d / o r m i n o r i t y c a n d i d a t e s a r e espec ia l ly 
s o u g h t . S e n d r e s u m e a n d e x a m p l e s o f w o r k by 
A p r i l 15. 1982 . t o : P r o f . T u n n e y L e e . M I T 10-
4 8 5 , C a m b r i d g e , M a 0 2 1 3 9 . M I T is a n E q u a l 
O p p o r t u n i t y / A f f i r m a t i v e A c t i o n E m p l o y e r . 

S y r a c u s e U n i v e r s i t y S c h o o l o f . A r c h i t e c t u r e has 
t w o pos i t i ons o p e n f o r f a c u l t y t o assist i n t h e r e v i ­
s i o n a n d d e v e l o p m e n t o f i ts t e c h n o l o g y sequences . 
I n a d d i t i o n to t h e basic l e c t u r e / l a b courses i n 
m e c h a n i c a l a n d b u i l d i n g t e c h n o l o g i e s a n d / o r 
s t r u c t u r e s , t e a c h i n g a s s ignmen t s w o u l d i n c l u d e 
i n v o l v e m e n t as c o n s u l t a n t s o r c o l l a b o r a t o r s i n t h e 
d e s i g n s t ud io s , as w e l l as o p p o r t u n i t y to d e v e l o p 
spec ia l i zed t e c h n o l o g y e lec t ive courses . P r o f e s ­
s iona l d e g r e e r e q u i r e d ; b u i l d i n g a n d / o r o f f i c e ex­
p e r i e n c e h i g h l y des i r ab le . Please send r e s u m e , b y 
. A p r i l 15, 1982 . t o : J u d i t h K i n n a r d , C h a i r m a n , 
F a c u l t y Sea rch C o m m i t t e e , S c h o o l o l .Arch i t ec ­
t u r e , 103 S l o c u m H a l l . Syracuse U n i v e r s i t y , Syra­
cuse, N Y 13210 . Syracuse Unive r . s i ty is a n E q u a l 
O p p o r t u n i t y / . A f f i r m a t i v e A c t i o n E m p l o y e r . 

T e c h n i c a l e d i t o r 
Progres.si ve .Architecture has an immediaie open­
ing for a person with hackground in architecture 
and building technology to fill the position o f as­
sociate editor in charge ol technical articles. Re­
sponsibilities will include generating and editing 
technical features and collaborating with editorial 
stal f on other articles and issues. Skills in research 
and technical wri t ing essential. Familiarity with 
building products, specifications, and detailing 
necessary. Previous journalistic experience not 
required. Opportunity to direct critical informa­
tion resource for architectural profession. Salary 
negotiable. Reply to Box 1361-379 

P r o g r e s s i v e A r c h i t e c t u r e 
600 Summer Street Stamford. C T 06904 

T e n u r e T r a c k F a c u l t y P o s i t i o n i n F i d e r a c c r e d ­
i t e d I n t e r i o r D e s i g n p r o g r a m . D e s i g n D e p a r t ­
m e n t , D r e x e l U n i v e r s i t y , P h i l a d e l p h i a , Pa. S t r o n g 
field e x p e r i e n c e i n i n t e r i o r s , a r c h i t e c t u r e a n d / o r 
p r o d u c t de s ign w i t h a p p r o p r i a t e a c a d e m i c de­
grees . D i v e r s e p r o f e s s i o n a l f a c u l t y i n fine a n d 
a p p l i e d ar ts . E m p h a s i s o f p r o g r a m : d e v e l o p m e n t 
o f q u a l i t y p r o f e s s i o n a l s . T e a c h i n g i n c l u d e s f o u n d a ­
t i o n , r e s i d e n t i a l , c o m m e r c i a l s tud ios a n d s e m i n a r 
i n a p p l i c a n t ' s spec ia l i ty , i .e . : d e s i g n ; e n v i r o n m e n ­
tal systems; finishes, f u r n i s h i n g s , c o l o r ; c o m p u t e r 
d e s i g n ; d e c o r a t i v e a r t s ; r e h a b i l i t a t i o n ; p resen ta ­
t i o n . Success fu l a p p l i c a n t to m a i n t a i n p r o f e s s i o n a l 
l ia isons t h r o u g h ac t ive d e s i g n c o n s u l t a t i o n s , r e ­
s ea rch , p u b l i c a t i o n . S e n d r e s u m e , 12 sl ides o f p r o ­
fess iona l w o r k , s t a t e m e n t o f i n t e r e s t to : Sea rch 
C o m m i t t e e ; c/o P r o f M . K r i e b e l , R..A. D e s i g n D e ­
p a r t m e n t . D r e x e l U n i v e r s i t y . P h i l a d e l p h i a , Pa. 
19104 . F o l l o w - u p i n f o r m a t i o n , i f r e q u e s t e d , i n ­
c l u d e s t h r e e r e f e r e n c e s , p o r t f o l i o , a n d t r a n s c r i p t . 
D e a d l i n e : M a y 1st. 

U N C C ' s y o u n g a n d r a p i d l y d e v e l o p i n g a r c h i ­
t e c t u r a l p r o g r a m , w h i c h is d e d i c a t e d to a d d r e s s i n g 
o u r s i g n i f i c a n t e n v i r o n m e n t a l d e s i g n a n d p l a n ­
n i n g issues, seeks f a c u l t y c o m m i t t e d to an i n n o v a ­
t i ve , m u l t i - d i s c i p l i n a r y a n d r i g o r o u s a r c h i t e c t u r a l 
e d u c a t i o n . D e s i r e pe rsons to t each first/second, 
t h i r d / f o u r t h o r fifth year s tud ios a n d c o n d u c t a r e ­
l a t e d l e c t u r e o r s e m i n a r c o u r s e i n an area such as: 
p r o g r a m m i n g , e n v i r o n m e n t a l b e h a v i o r a l d e s i g n , 
c o m p u t e r d e s i g n g r a p h i c s , p r e s e r v a t i o n , d e s i g n 
t h e o r y , b u i l d i n g systems, o r c o n s t r u c i i c j n m a l e -
r i a l s . P r e f e r e n c e g i v e n to pe rsons w i t h p r i o r teach­
i n g a n d p r a c t i c e e x p e r i e n c e . L o n g t e r m , t e n u r e 
t r a c k , a n d o n e - t w o year v i s i t i n g f a c u l t y p o s i t i o n s 
a r e ava i l ab l e . Spec ia l N o t i c e : I n a d d i t i o n t o t h e 
a b o v e , t h e C o l l e g e is s e e k i n g a p e r s o n f o r 1-2 year 
t e r m t o se rve i n its n e w l y o r g a n i z e d D i s t i n g u i s h e d 
V i s i t i n g P r o f e s s o r s h i p . F o r w a r d l e t t e r d e s c r i b i n g 
t e a c h i n g a n d d e s i g n a t t i t u d e s w i t h v i tae t o : D e a n 
C h a r l e s C . H i g h t . C o l l e g e o f A r c h i t e c t u r e . U N C -
C h a r l o t t e . U N C C S t a t i o n . C h a r l o t t e , N C 2 8 2 2 3 . 
A f f i r m a t i v e A c t i o n / E q u a l O p p o r t u n i t y E m p l o y e r . 

Si tua t ions W a n t e d 

A r c h i t e c t / M a n a g e r : 22-i- years e x p e r i e n c e . 14 as 
Assoc ia t e . A r c h i t e c t u r a l D e p a r t m e n t H e a d a n d 
D i r e c t o r o f . A r c h i t e c t u r e w i t h . A r c h i t e c t u r a l , A / E 
a n d D e s i g n / C o n s t r u c t firms. R e s u m e a n d R e f e r ­
ences o n reques t to : R o b e r t E . O l d e n . A I . A / C S I , 
9 4 5 4 C o n i f e r R o a d . J a c k s o n v i l l e . Fl 3 2 2 1 7 . (904) 
7 3 7 - 9 5 2 6 

B r i t i s h A r c h i t e c t seeks sen ior d e s i g n p o s i t i o n i n 
U . S . A . p r a c t i c e . . A w a r d a n d c o m p e t i t i o n w i n n e r . 
18 years p r i n c i p a l i n o w n p r a c t i c e . I n t e r n a t i o n a l 
e x p e r i e n c e i n c l u d i n g N e w Y o r k . S.E. As ia a n d A f ­
r i c a . L e a d e r s h i p a b i l i t y t h a t e n g e n d e r s l o y a l t y a n d 
t e a m s p i r i t . CMia l l eng ing r o l e i n v o l v i n g de s ign 
f r o m c o n c e p t to de t a i l a m u s t . R e p l v t o B o x 
1361 - 3 9 9 . Progressive A rchitecture. 

D e s i g n A r c h i t e c t , R e s i s t e r e d / N . C . A . R . B . w i t h 
b r o a d r a n g e o f e x p e r i e n c e i n a l l aspects o f a r c h i ­
t e c t u r e a n d i n t e r i o r d e s i g n . C u r r e n d y sole o w n e r 
s m a l l firm w i t h a n n u a l b i l l i n g s $ 1 8 0 , 0 0 0 . W i s h to 
leave s m a l l t o w n e c o n o m i c a l l y u n p r o m i s i n g a rea 
t o associate w i t h firm s e e k i n g new e n e r g y i n m a r ­
k e t i n g , r e a l estate d e v e l o p m e n t a n d s t r o n g c o n ­
c e p t u a l d e s i g n . P o s i t i o n s h o u l d have o p p o r t u n i t y 
t o l e a d t o e q u i t y p o s i t i o n i n firm. Please d i r e c t a l l 
r ep l i e s to B o x 1361-398. Progressive Architecture. 



S e r v i c e s 

A r c h i n f o r m : . A r c h i t e c t u r a l R e g i s t r a t i o n S t u d y I n ­
f o r m a t i o n o n N C . \ R B Q u a l i f y i n g T e s t , P r o f e s ­
s iona l E x a m s , O r a l E x a m s 8c N e w C a l i f . W r i t t e n 
E x a m s . B o o k s &: S e m i n a r s . F r e e B r o c h u r e . P .O. 
B o x 2 7 7 3 2 , L . A . , Ca 9 0 0 2 7 . (213) 6 6 2 - 0 2 1 6 . 

A r c h i t e c t u r a l I l l u s t r a t i o n S c h o o l p r o v i d i n g 2 - 3 
w e e k a d v a n c e d i n s t r u c t i o n i n A r c h i t e c t u r a l I l l u s ­
t r a t i o n T e c h n i q u e s , r e q u i r e s i n d i v i d u a l t o w o r k i n 
p r o d u c t i o n s t u d i o . Fast ske t ch a n d finished c o l o r 
a b i l i t y necessary. B e a u t i f u l Pac i f i c N o r t h w e s t loca­
t i o n . O u r c l i en t s i n c l u d e I n t e r i o r , R e s t a u r a n t , 
P r o d u c t a n d A i r l i n e accoun t s . F r a n k K e n -
d r i c k s o n , d i r e c t o r . T R A N S F O R M + 3 0 0 I 2 0 t h N E 
( B 2 - S I 0 0 ) , B e l l e v u e , W a 9 8 0 0 5 . ( 2 0 6 ) 4 5 5 - 0 2 9 7 . 

E x c e p t i o n a l o p p o r t u n i t i e s f o r a r ch i t ec t s w i t h ex­
pe r t i s e i n d e s i g n , o r P r o d u c t i o n M g t , Spec i f i ca ­
t i o n s , M a r k e t i n g , etc. o n m e d i c a l , c r i m i n a l j u s t i c e , 
c o m m e r c i a l d e v e l o p m e n t p r o j e c t s . O u r c l i en t s a r e 
n a t i o n w i d e . W e a r e ac t ive i n A I A , a n d m a i n t a i n a 
Dal las o f f i c e t o serve t h e S. W . R e s p o n d to : W i l l i a m 
E. E n g l e . \ssoc.. I n c . 9 0 9 I n v e s t o r s T r u s t . I n d p l s . . 
I n 4 6 2 0 4 . 3 1 7 - 6 3 2 - 1 3 9 1 (24 h r . ) 

I n t e r n a t i o n a l R e c r u i t i n g S e r v i c e f o r l e a d i n g c o n ­
su l t an t s a n d c o r p o r a t e c l i en t s . M s . . A n n C a r o I 
C a p o n i d i r e c t s a r c h i t e c t u r a l , i n t e r i o r d e s i g n , v i sua l 
m e r c h a n d i s i n g , p r o d u c t i o n , m a r k e t i n g a n d sales 
a s s ignmen t s . I n q u i r e i n c o n f i d e n c e : R i t aSue Siegel 
A g e n c y I n c . , 6 0 W . 5 5 St., N Y C I 0 0 I 9 , 2 1 2 - 5 8 6 -
4 7 5 0 . 

L e a r n T o B u i l d Y o u r D e s i g n s T w o w e e k res i ­
d e n t i a l p r o g r a m s e m p h a s i z e d e s i g n , p r o b l e m 
s o l v i n g , d e t a i l i n g , a n d site m a n a g e m e n t 
t h r o u g h h a n d s - o n c o n s t r u c t i o n o f ac tua l de ­
s i g n e d s t r u c t u r e s . T a u g h t b y p r a c t i c i n g a r c h i ­
tects a n d c o n t r a c t o r s , t h i s is a n e x c e l l e n t o f f e r ­
i n g f o r s t u d e n t s a n d p r o f e s s i o n a l s a l i k e . F ree 
de ta i l s ; D e s i g n / B u i l d , % Y e s t e r m o r r o w , B o x 
76a. W a r r e n , V t 0 5 6 7 4 . 

R a r e B o o k s o n a r c h i t e c t u r e a n d a l l i e d a r t s . W r i t e 
f o r f r e e c a t a l o g . A n t i q u a r i a n a n d s c h o l a r l y books 
o n a r c h i t e c t u r e a n d a r c h a e o l o g y a c t i v e l y s o u g h t . 
Please let us k n o w w h a t y o u have t o o f f e r . J o h n H . 
S tubbs , Ra re B o o k s a n d P r i n t s , 105 E. 1 5 t h St. , 7 t h 
floor. N e w Y o r k , N Y , 1 0 0 0 3 , ( 2 1 2 ) 9 8 2 - 8 3 6 8 . 

f o r J u n e ' 8 2 E x a m 

• Dry Runs • Seminars • Workshops 
• Do-rt-At-Home Problems 

F o r i n f o r m a t i o n , c a l l o r w r i t e : 

INSTITUTE of DESIGN 
and CONSTRUCTION 
VITO P. BATTISTA, R.A; Director 

141 Willoughby St.. Brooklyn, N.Y. 11201 
Tel. (212) 855-3661  

SCI 
S I p p i c a n 

C o n s u l t a n t s 

I n t e r n a t i o n a U n c . 

1033 Massachusetts Avenue 
Cambridge, Massachusetts 02238 
617/868-1200 

T r e e S t a m p s : T R E E L I N E ' s c r a f t e d r u b b e r s t amp 
c o m b i n e q u a l i t y o f h a n d d r a w n trees a n d p e o p l e 
w i t h speed a n d c o n v e n i e n c e o f s t amps . W r i t e f o r 
f r e e c a t a l o g . T R E E L I N E , 2 G r e e n w o o d R d . . 
N a t i c k . M a 0 1 7 6 0 , D e p t . B 

N o t i c e 

Please address a l l c o r r e s p o n d e n c e t o b o x n u m ­
b e r e d a d v e r t i s e m e n t s as f o l l o w s : 

P rogress ive A r c h i t e c t u r e 
% B o x 
6 0 0 S u m m e r St ree t 
. S t a m f o r d , C o n n e c t i c u t 0 6 9 0 4 

A d v e r t i s i n g R a t e s ( E f f e c t i v e J a n u a r y '82 i s s u e ) 
N o n - d i s p l a y s ty le : S i 0 0 p e r c o l u m n i n c h . Seven 
l ines p e r i n c h . Seven w o r d s p e r l i n e . M a x i m u m 4 
inches . C o l u m n w i d t h a p p r o x i m a t e l y 2!4". N o 
c h a r g e f o r use o f b o x n u m b e r . S i t u a t i o n s W a n t e d 
a d v e r t i s e m e n t s : S50 p e r c o l u m n i n c h . N o n c o m -
m i s s i o n a b l e . 

D i s p l a y s ty le : S180 p e r c o l u m n i n c h , p e r y o u r l ay­
o u t . C o m m i s s i o n a b l e t o r e c o g n i z e d a d v e r t i s i n g 
agencies . 

C h e c k o r m o n e y o r d e r s h o u l d a c c o m p a n y t h e a d ­
v e r t i s e m e n t a n d be m a i l e d t o J o b M a r t % Progres ­
sive - A r c h i t e c t u r e , 6 0 0 S u m m e r S t ree t . S t a m f o r d . 
Ct . 0 6 9 0 4 . 

D i s p l a y s tyle a d v e r t i s e m e n t s a r e also a v a i l a b l e i n 
f r a c t i o n a l page u n i t s s t a r t i n g at 'A page a n d r u n ­
n i n g to a f u l l page . C o n t a c t P u b l i s h e r f o r ra tes . 

I n s e r t i o n s w i l l be a c c e p t e d n o l a t e r t h a n t h e 1st o f 
the m o n t h p r e c e d i n g m o n t h o f p u b l i c a t i o n . B o x 
n u m b e r r e p l i e s s h o u l d be a d d r e s s e d as n o t e d 
a b o v e w i t h t h e b o x n u m b e r p l aced i n l o w e r l e f t 
h a n d c o r n e r o f e n v e l o p e . 

Now—Two 
Ways To Save 
and Organize 
Your Copies 
of P/A. 
Protect your P/A issues 
from soil and damage. 
Choose either the attrac­
tive library case or the all 
new binder. Both are 
custom-designed in blue 
simulated leather with the 
magazine's logo hand­
somely embossed in 
white. 

Jesse Jones Box Corporation 
P.O. Box 5120, DeptP/A 
Philadelphia, Pa. 19141 

My check or money order for $ 
P/A Cases: 1 for $5.95 3 for $17.00 

is enclosed. 
6 for $30.00 

P/A Binders: 1 for $7.50 3 for $21.75 6 for $42.00 

Name. 

Company. 

Street 

City S t a t e -
Check must accompany all orders. 
Add $2.50 per item for orders outside U.S.A. 
Allow 3-4 weeks delivery. 

Zip. 

the plastic-domed ventilating skylight 
Skylighting is the way to create beautiful light-filled rooms, to 
add new dimension and greater flexibility to interior and exterior 
designs. 

VENTARAMA 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 

75 Channel Drive. Port Washington. New York 11050 (516) 883-5000 

C i r c l e N o . 4 1 7 o n R e a d e r Serv ice C a r d 

249 



Progressive Architecture 

Advertisers 

.Advanced Coating Technology 89 
Gerhig/Snell/Weisheimer 6f 
Associates, Inc. 

AFG Industries 188 
All ied Fibers & Plastics Co 167 

Bryant Press, Inc. 
.American Gas .Associadon 86 

J. Walter Thompson Co. 
American Seating 87, 88 
American Stair-Glide Corp 230 

Aspen Advertising Agency 
.American Standard, SleclcTaft 94 

Fahlgren ^ Feriiss, Inc. 
.American Telephone &: 

Telegraph Co 95 
N.W. Ayer. Inc. 

Andersen Corp 98. 99 
Campbell-Mithun. Inc. 

-Architectural Engineering 
Pi-oducis Co 193 

Arms t rong C2, 1. 2. 3, 5 
MarsteUer, Inc. 

Aielier Internai ional , L t d 223 
Stephen Kiviat/A.s.socuites 

Adas Door Corp 39 
.American Adgtoup 

Ball Metal 8c Chemical 69 
Charles Tomhras Advertising Inc. 

Bonsai. W.R.. Co 175 
Fallei- Klenk C?" Quinlan Inc. 

Brad lev Corp 16 
Stephan Brady, Inc. 

Buchtal USA 102 
Koepenick & Home, Inc. 

Ceco Corpora t ion 205 
Grantljacoby, Inc. 

( oiisii i ic i ion Products Maiuda i tu re r s 
Council . Inc 233 

Construction Sijecialties, Inc 57 
Brian J. Gantmx Productions Inc. 

Control Electronics Co., Inc 30 
Lee Heller csfCompany Inc. 

Cookson Co 247 
Capener Co. 

Copperweld T u h i n g Group, 
Copperweld Corp 101 
Dix t jf E(Uon Inc. 

Corbin Div. , Emhar t 
Industries, Inc 54, 55 
Mason and Madison. Inc. 

Da-Lite Screen Co.. Inc 208 
Tri-State Advertising Co., Inc. 

Dalion In ierna i ional , Inc 192 
Wh itemyer .4 dx-ertising 

Design Tex 96. 97 
Harry &f Marion Zelenko. Inc. 

Dictaphone Corp 244 
Donn Corp 207 

Widfrschein IStrandherg .A.ssociatrs 
Dover Corp. , Elevator Div 66 

Caldwell/Bardett/Wood 
Dryvit Systems 90, 91 

FemlHanaway, Inc. 
Dukane Corp . , Communications 

Systems Div 220 
Dukane .Ad Group 

duPont Co .—Ant ron 28. 29 
Batten, Barton, Durstine (sf 
Oshorn. Inc. 

duPont Co.—Architectural 
Fabrics 178. 179 
N.W. Ayer, Inc. 

duPont Co.—Corian 78 .79 
N.W. Ayer, Inc. 

duPont Co.—Roohng Membrane 176 
N.W. Ayer, Inc. 

duPont Co.—Tyvek Housewrap 49 
N.W. Ayer, Inc. 

Eljer Plumbingware, Div. o f 
Wallace Murray Corp C-4 
MarsteUer. Inc. 

Escort 245 
Exedra Books, Inc I I 

Flexi-Wall 222 
Shorey (sf Walter. Inc. 

Ford Glass Div 199 
Wells. Rich. Greene/Detroit, Inc. 

Formica Corp 35-38 
Michuel R. Abramson Associates, Inc. 

Forms & Surfaces 6 
Sherrill B roudy .Associates 

Four Seasons Solar Products Corp. . .210 
Four Seasons.Advertising 

Fry Reglet Corp. 62 
Avei'ill Advertising, Inc. 

G A F Corp 84. 85 
Scali, McCabe, Sloves, Inc. 

Gail Ceramics 52 
Averilt Advertising, Inc. 

Gardco L ighdng 71 
David W. Evans, Inc. 

General Electric Silicone 24, 25 
R.T. Blass, Inc. 

General Glass Internat ional Corp. . . .195 
Ad-Mark 

Georgia Marble Co 177 
Corfwrate Communications 6f 
Marketing, Inc. 

Gyp-Crete Corp 210 
Hauserman, E.F. Co 180. 181 

William C. McDade. Inc. 
Hertz System, Inc 240 
Hickman, W.P. Co. 226 

John H. Rosen Advertising, Inc. 
Homasoie Co 225 

Gillespie Advertising, Inc. 
Hunter Douglas. Inc 80 

The Sie.sel Co. 

Inryco, Inc 92. 93 
Melrose .Advertising A.s.sociates 

Interface Flooring Systems 172. 173 
Green tsf BurlOiard 

I lUf r i i adona l Precious Metals Corp . .246 
Interstate Brick and Ceramic 

T i l e . Inc 229Wa 
Soter Associates, Inc. 

ISPO. Inc 73 
Gordon Russell As.sociates, Inc. 

JG Furni ture Systems 187 
Design Services 

Kalwall Corp 56 
Synerjenn Advertising, Inc. 

Kara.suin Rug Mills 231 
Ally & Gargano, Inc. 

Kardex Systems 27 
Hesselbart & Mitten. Inc. 

Kawneer Architectural Products 196. 197 
Garrison. Jasper, Rose 6f Co.. Inc. 

Kentile Floors. Inc C-3 
Sweet and Co. Advertising, Inc. 

Knol l Internauonal 20. 21 
Epstein, Raboy .Advei tising, Inc. 

K o h e r C o 14 
Campbell-.Mithun, Inc. 

Krueger 221 
Lcxcilor L o i e i u / e n . l i u : 169 

Midler Jordan Weiss 
Libbev-Owens-Ford Co 50. 51 

Campbell-Exvald Co. 
Lindal Cedar Homes 244 
London .Aire. New mar Indus i i K s. 

Inc 246 
Longliles 22. 23 

Hayes, Davidson. Inc. 
Lord & B i i rnham 49 

Costich & McConnell. Inc. 

Macmillan Book Clubs. Inc 17-19 
Walter Coddingtori .Associates. Inc. 

Manville Corp .— 
Bui ld ing Systems Div 3 1 . 234 

Broyles. .Allehaugh ^ Davis, Inc. 
Manville Corp.—RPD l i i su la i io i i 77 

Broyles. Allehaugh C5f Davis. Inc. 
Marathon Carey-McFall Co 40 

Bozell ££f Jacobs, Inc. 

Vl.n vin Windows 74. 75 
Ma rtin /Wiliiams A dvertising 

.Merchandise Mart 103 

.Miller. Herman Inc 82. 83 
J.D. Thomas Co. 

M M Systems Corp 53 
Sawyer .Adveitising, Inc. 

Monsanto Plastics and Resins 64, 65 
Monsanto .Advertising iff' Promotion 
Services 

National Concrete Masonry 
.Association 32. 33 
The Harpluim Co. 

Neo Ray Products. Inc 53 
Ncvamar Corp 215 

Lord. Sidlii'an Cjf Yoder. Inc. 
Nora Floor ing 227 

Doninger i r ' Doninger, Inc. 
Nucor Corp .A ulcraf t Div 46. 47 

Fuller. Klenk Qiimlan, Inc. 

Ols (Holdings) L t d 100 
Hill and Knowltnn Asia Ltd. 

Owens-Corning-Fiberglas Corp . . . .60. 61 
Ogilvy Mather, Inc. 

Paddock PCMJI Equipment Co 15 
Halpin Williams is' Associates, Inc. 

Passive Solar Design Compet i t ion . . .186 
Peerless Electric Co 22. 23 

Hayes, Davidson, Inc. 
Perinagiain PnKlucts. Inc 184 

.Aitkin-Kynelt Co., Inc. 
Piiisburnh C o n i i n n Corp 211 

David J. Westhead Co., Inc. 
PPG Industries. Glass 8 . 9 

Ketchum. MacLeod £if Grove 
Prestressed Concrete Institute 63 

The Delos Co., Ltd. 
Progressive .Architecture Bookstore . .232 
ProSoCo. Inc 58 

Lisec Advertising 
Rambusch 204 

R. Presser Associates, Inc. 
Reading-Dorma Closer Corp 183 

Reeser £tf Spelling .Adx-erti.sing 
Rixson-Firemark Div 44 

The Delos Co., Ltd. 
R-Max. Inc 217 

Richards Group 
Robertson. H . H . Co 10 

Rob/Com .Advertising Group 
Rock of Ages 224 

Culver Advertising, Inc. 
Rolscreen Co 170. 171 

Kerker ilf .Associates 
R-Way 228 

R-Way Advertising, Inc. 

Saddlebro<jk 242. 2 K< 
Saunders-Roe Developments. Inc. . . . 218 

Hathcock .Advertising 
Sargent 8c Co.. Div. o f 

Walter Kidde 212 
Adams, Rickard .V/a.von. Inc. 

.Schmdler Haugh lon Elevator 
Corp 238 
WiderschemIStrandherg Associates 

Schlage Lock Co. 26 
B.J. Stewart .Advertising 

Shakcrtown C o r p 228 
Gerber Advertising 

Sigma Design 168 
Martini 6f Droy 

Skvview Control Systems, Inc 216 
Edward W. Sherman .Advertising 

Society o f the Plasdcs 
Industry. Inc . . . 2 5 1 
Kight, Haunty. Inc. 

Solar Kinetics 201 
TNT Advertising, Inc. 

Solar Soft 206 
Ilia Images 

Sianlev Structures 232Wb. 233Wc 
Schenkein .Associates 

Star M f g . Co 209 
.Ackerman ts" McQueen .Advertising 

Stark Ceramics. Inc 59 
Ira Thorruis Associates, Inc. 

Systems '82 229 
T a m k o .Asphalt Products. Inc 202 

Noble Sif As.sociates 
Therma l Technology C o r p 230 

Steele (sf As.sociates 
Three M—Scanmurals 12. 13 

Campbell-Mithun, Inc. 
Tubel i i e . A Div. of Indal . Inc 185 

Vanderburgh & Co.. Inc 48 
Veniarama Skylight C o r p 249 

Channel Agency, Inc. 
V I P Enterprises. Inc 58 

Albert H. .Mallon. Ill 
Advertising, Inc. 

Wasco Products. Inc 203 
McKee .Advertising, Inc. 

Weather Shield M f g . . Inc 219 
Four Star, Inc. 

Westinghouse Electric Corp . 
- A S D 252 
MarsteUer. Inc. 

Wilson, Ralph Plastics Co 104 
McKone 8c Co.. Inc. 

Zero Weather S t r ipping Co 34 
Laurence Peskm .Advertising, Inc. 

Advertising Sales Offices 

Stamford, Connecticut 06904: 
600 Summer Street 
P.O. Box 1361 203-348-7531 

James J. Hoverman 
Vwe President Publisher 

Charles B. Selden. 
Eastern Sales .Manager 
Francis X. Roberts, Lester W. Kcm.Distiict 
.Managers 

Chicago, IlUnois 60601: 
2 Illinois Center Bldg 
Suite 1300 312-861-0880 

T o n y Arnone . James L . Hobbins. 
District Managers 

Cleveland, Ohio 44113: 
614 Superior Ave W 216-696-0300 
John F. Kelly. Western Sales Manager 

Los Angeles, CA 91436: 
16255 Ventura Blvd. Suite 301 
213-990-9000 
Phil ip W. Muiler, District Manager 

Athmta, Georgia 30326: 
3400 Peachtree Road, NE-Suite 811 
Lennox Tower 404-237-5528 
.Anthony C. ^izrmon. District Manager 
Harmon L . Proctor, 

Reponal Vice President 

Houston, Texas 77401 
5555 West Loop SoiUh, Suite 505 
713-664-5981 
Calvin Clausel.Dtr^rtor 
Southwest Operations 

United Kingdom 
Reading, RGlOOOp, England 
Wood Cottage, Shurlock Row 
(073 581) 302 
Cables: 
TEKPI B. Reading 
Malcolm M . T h i e l e 
Managing Director, U.K. 

Tokyo, Japan 160 
Bancho Media Service 
15 Sanyeicho, Shinjuku-ku 
Genzo Vch'ida, President 

Paris, France 
Continental Europe 
18 rue Gounod, 92210 
St. Claud, France 602-24-79 
Yvonne Melcher.Manager 

Orvieto (TR), Italy 
' < Marcello, La Torretta 
f United Kingdom) 73-581-302 
Brad K\choh.Repre.serUative 

250 


