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Finally. A lighting system that 
reduces energy costs by 40°/o yet 

actually helps you see better. 

~ 



1strong Luminaire C-60. Considering 
soaring costs of energy, it's 
ceiling system whose time has come. 
Luminaire C-60 provides lighting compa
~ to that of a conventional ceiling with 4-
> trotters, yet it o·perates on 40% fewer 
s per square foot. And it does something 
, too. It helps you see better. 

1-quality light. 
ng better is not just a matter of shedding 
3 footcandles of light on a subject. It's a 
er of increasing the usefulness of what 
there is. And the most accurate measure 

3efulness is Equivalent Sphere lllumina
(ESI) . 

measures precisely how well a viewer can 
what he's doing while performing various 
3. In the comparison chart, notice how 
'.:;-60 System, with 24% fewer footcandles 
40% fewer watts per square foot, pro-
3 an ESI level significantly higher than the 
ssed troffer system. 

Jally eliminates glare. 
Luminaire C-60 System evenly distributes 
and minimizes glare. Its special quality of 
is produced with the help of vaulted 

ules. Acoustical panels angle outward 
1 each single-lamp fixture. They reflect 
3 than 80% of the incident light and dif-
it so that glare is minimized. 

3.use of the uniformity of light, there's less 
j to place fixtures over specified work loca
>, making it an ideal system for open plan 
~es. It's aesthetically more pleasing, too. 

ntegrated ceiling system. 
Luminaire C-60 does more than put a 
n in quality light for less energy. It dif-
s air evenly for cooling and heating. And 
1anels are both acoustical and fire-retar-
. They'll quiet noise and give you up to 

two-hour-rated fire protection. Why not find 
out more about this completely integrated 
ceiling system. 

The comparison data quoted here is part of 
our informative show entitled "Light Wars." 
It's a highly entertaining film that includes an 
explanation of ESI and a documentation of 
energy savings. 
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If you wish to see "Light Wars," or receive a 
free booklet on ESI and the C-60 Ceiling 
System, just write to Armstrong, Dept. 92NPA, 
Lancaster, Pa. 17604. 
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The Armstrong Commercial Corlon® Flooring System. 
A new concept thats been proved in use for over 20 year 

- • 

. S~ndoval:" newest of the Vinyl Corl 
1s a styling breakthrough in resilient floo1 

It offers the expensive look of tem 
at a sheet vinyl flooring·p 



Today, all across the nation, many millions of 
Jare yards of Armstrong Vinyl Corlon are 
rforming beautifully. And many of these instal
ons have been in place for over 20 years. 
at's just one reason Armstrong .090" gauge 
3et Vinyl Corlon is one of the most widely 

3cified commercial floors. Another is the 
:>tern that makes it work. 

It looks monolithic. 
:;orion comes in 6'-wide rolls up to 90' long. 
J get a monolithic 
1k because there 
~ few seams. For 
3.mple, you'll have 
Jut 93°/o fewer 
3.ms with Vinyl 
rlon than with the 
Tie area of 
IX 12" tile. 

Chemically ~ 
11elded seams. 
~n exclusive Armstrong adhesive chemically 
Ids the seams without heat or special tools. 
ey won't come apart. And they won't trap dirt 
j moisture. 

Wide range of colors and designs. 
~rmstrong Vinyl Corlon comes in five distinc-
3 chip patterns and 28 colors ranging from 
::iht and modern to neutral and natural. 

Coving where dirt can't hide. 
Flash-coving makes it simple to create a 

gentle radius where floor meets wall, eliminating 
the sharp corner where dirt can hide. 

The pattern lasts and lasts. 
Armstrong Vinyl Corlons are inlaid ma

terials. Because the pattern and color go 
all the way through to the backing, they 

won't wear off like printed products. And 
because the inlaid construction is smooth and 
dense, spills wipe 
right up. Simple 
regular maintenanc~ 
keeps the floor look
ing like new. These 
floors meet the 
flame-spread and 
smoke-developed requirements of the U.S. 
Dept. of Health, Education & Welfare under 
the Hill-Burton Act. 

Vinyl Corlon floors can be installed with a 
perimeter bonding system developed by 
Armstrong. In most cases, you can install them 
right over an old floor and eliminate 
a lot of work and expense. 

The Armstrong· Vinyl Corlon Commercial 
Flooring System. Specify it, and you'll get one 
beautiful long-lasting floor. For more information, 
write Dept. 92FPA, FROM THE ®1NoooRwoRLo®oF 

Lancaster, (A'.-
PA 17604. 6 rnstrong 
Sandoval Brigantine® Seagate'" Palestra® Montina® 
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Editorial: The energy issue 

Recognizing the energy function 
Introduction. Part t.: 
Conservation is beautiful 
Wise use of nonrenewable energy must 
be combined with renewable resources 
if buildings are to respond to the 
threat of fuel shortages. Profiles 
of contributing authors are included. 

71 Laws of nature and nature of laws 
New building standards that have 
become law or are being considered 
provide energy-saving incentives to 
architects and builders. DOE is 
active in developing such regulations. 
By J.P. Eberhard, Sen. CH. Percy. 

7 4 Penny-wise, dollar-foolish 
Part of the foot-dragging in energy 
conservation is caused by its being 
economically unattractive. A form of 
tax reduction is suggested as part of 
the solution to encourage more active 
participation. By C.W. Griffin . 

76 Right to light 
Solar access research by Prof. Ralph 
Knowles of USC suggests designing 
buildings within a "solar envelope" so 
sunlight reaches all the neighborhood. 

80 Reduce the load: The building as 
heat exchanger 
Renowned engineer Fred Dubin answers 
questions about passive conservation 
of energy in buildings and the ways 
in which architects and engineers 
can reduce inefficiencies. 

84 Up to earth 
Earth-related architecture built into 
the ground to varying degrees takes 
advantage of the earth's insulating 
qualities to cut heating and cooling 
needs. By William Morgan 



88 Meet the load: Mechanical matches 132 First impressions 
A question-and-answer session with Jacques de Brer and John Ellis have 
Fred Dubin covers active energy designed the San Francisco airline 
conservation by designing mechanical bus terminal to use solar water 
and electrical systems that will be heating, insulation, and natural 
compatible with the building . ventilation for energy efficiency. 

92 Light motives 134 Conspicuous reduction 

Cf 
New types of artificial lighting that The Energy Concept Office Building, 
use less electricity, task lighting , designed by Caudill Rowlett Scott, 
and means of using available natural is one of the few large projects to 
daylight help to lower electrical consider equally energy concerns 

• 
energy consumed and reduce its cost. and building design . 

98 Solar: trial and error 136 Cold land, warm heart 
Change to active solar systems , once Hammel Green Abramson's eight-story 
viewed as a simple process, is now office building for Honeywell has 
seen as a complicated one. How several the country's largest, privately 
experimental houses perform illus- funded active solar system. 
!rates problems to be overcome. 
By Sandra Oddo. 140 Suburban renewal 

Stendig lnternational's location is 
106 The heat also rises in a former warehouse converted by 

Proper use of passive solar heating Joyner/Bernardo Associates into a 
and natural cooling can be combined low-cost, energy-conserving building 
with energy conservation in buildings for factory, warehouse, and offices . 
to provide comfort, economy, and 
good design. By J. Douglas Balcomb. 142 Working the land 

Living units of a cooperative farm 
110 Living proof in Georgia, designed by Emilio Ambasz, 

Lived-in houses in First Village, are dug into the earth, with south-
Santa Fe, NM, designed by Susan and facing wall exposed, to make the 
Wayne Nichols, are providing answers settlement energy self-sufficient. 
about merits of active and passive 
systems for effective energy use. 144 Conclusion: The future is rich 

Energy-conscious architects discuss 
Recognizing the energy form the challenge of change to renewable 

116 Introduction Part II: Formal dynamics sources of energy as it relates to 
Building design as it relates to future architectural design. 
energy conservation must be faced as 
a response to predicted fuel supply 156 Bibliography 
shortages. A knowledge of energy Information sources available on the 
options is part of the preparation. general subject of energy conservation . 

120 Sweet beads and flying fins 177 Technics 
Berming to prevent heat loss and Specifications clinic: Specifying 
glazing facing the sun for heat for energy conservation 
gain and light make Pitkin County 
Airport by Copland, Finholm, Hagman, 
Yaw more energy efficient. 

124 The solar underground 
Designed by architect Malcolm Wells Departments 
and engineer Fred Dubin , the Plant 6 Views 
Science Building of the Cary Arbo- 25 News report 
return at Millbrook, NY, has only 40 In progress 
a sunny, southern exposure. 45 In perspective 

180 It 's the law 
128 Let the sunshine in 182 Products and literature 

The Mary Medina building, Taos, NM , 204 Building materials 
by The Architects Taos, has a passive 210 Job mart 
solar roof and thermal storage walls 216 Directory of advertisers 
to provide much of the heat and light. 219 Reader service card 

Cover: Design by Richard Rush 
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Views 
Enduring ferrocement 
In your obituary on Pier Luigi Nervi in the News 
Report (Feb. 1979, p. 35) it was stated,". 
marked Nervi 's first use of ferrocement, which 
he invented in the postwar construction period 
of the mid-1950s." 

Although Nervi was the greatest practit ioner 
in the medium, he was not the inventor of fer
rocement. That honor belongs to a Frenchman, 
Joseph Lou is Lambot, who patented his "Fer
ciment" in 1855. Two boats built by Lambot 
were recovered from the bottom of a pond : one 
had deteriorated, but is still capable of floating, 
and the other is in excellent condition . 

Nervi began his own experiments with fer
rocement in 1943, and in 1945 built the 165-ton 
motor yacht Irene of ferrocement. Also , in the 
late 1940s his fi rm built a fishing vessel , the San 
Rita, and his personal sailing yacht , the Nenelle, 
of ferrocement. 

Although ferrocement has been little used for 
construction in this country because in its nor
mal mode of fabrication (hand-plastering a stiff 
mix through the fine interstices of the reinforce
ment) it is labor-intensive and expensive, the 
material is ideal for shell construction. Vacuum 
processes fo r drawing a wet mortar slurry 
through the reinforcement and dewatering the 
membrane have been developed , making fer
rocement much less costly. (The writer has a 
patent on one process.) 

In your art icle on load-bearing masonry in the 
same issue , mention might have been made of 
the adaptab ility of ferrocement to seismic 
forces, which has not been fully explored. Its 
flexibility and flexural strength, particularly in 
shell or monocoque construction , would be a 
definite advantage in earthquake conditions, as 
would be its relatively low mass . 
Ken Robinson , PE 
Engineering Conservation Services , Inc. 
Newark , NJ 

Battle of New Orleans continued 
The profession of arch itecture and its chroni
clers , critics , teachers, and theorists have on 
their hands nothing less than a war- an inevita
ble historical conflict of the sort that happens 
whenever new and powerful ideas emerge, and 
not everyone is ready to embrace them and to 
toss out his old ones. It is the sort of war that is 
fought mostly in print and in the murderous 
arenas of university architecture faculties, while 
clients back the forces of change or of reaction 
according to their dispositions. If Mr. Lebbeus 
Woods 's assaul t on Charles Moore and com
pany were from across the field of battle, bear
ing a flag designed by Herbert Bayer and 
trumpeting a twelve-tone attack, it could be 
construed as honorable and in good taste . 

But as Mr. Woods is clearly on the side of "the 
emerging conceptions of historical allusion, ar
chitectural symbol, and metaphor, and the dec
oration of architecture with color and light," his 
letter concerning the Piazza d' Italia seems more 
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like the Vietnam War custom of "!ragging." 
Rather than complain about dissension in the 

ranks or ambitious lieutenants, however, since 
they will always be found and the metaphor is 
wearing th in anyhow, I take issue instead with 
the very idea that Charles Moore's jocu larity is 
somehow doing harm to the cause. Why must 
revolutions always be so humorless? Is it be
cause of a confusion of the meanings of the 
word "serious"? Mr. Woods fears that Charles 
Moore may have "meant to parody ... the seri
ousness of architecture and of art itself." (I con
fess that I am not sure what that is supposed to 
mean. But I take it to signify that art and ar
chitecture are serious, and whatever tries with
out solemnity to resemble either is suspected of 
being parody .) The plays of Moliere are not 
"serious" in the sense of earnest tone that those 
of Racine are, and yet they are serious in that 
they deal with matters of importance. Nor did 
they set back the course of drama by the ir levity. 
How ill-natured it would be to dismiss Henry 
Fie lding as a "prominent comedian" or "the P.T. 
Barnum" of 18th-Century literature. 

Humor in architecture is certainly rarer and 
more difficult to achieve than in literature. It is 
also seldom found in music, to which architec
ture has often been thermally linked . Yet it does 
occur in that art as practiced by such agile 
minds as Mozart, Rossini , Saint-Saens , Strauss, 
and Stravinsky . They achieved humor by such 
means as exaggerated imitation, distorted quo
tation, and even simp le clownlike cavorting. 
And humor does exist even in respectable ar
chitecture. Anyone who has looked closely at 
the work of Sir Edwin Lutyens will attest to that. 
So, for that matter, will anyone who has ob
served the grotesque figures on the walls and 
roofs of medieval buildings. 

I think it is largely a matter of occasion. Humor 
is quite acceptable in art and literature where it 
is meant to entertain and whe re it has satirical 
intent-where there is danger of something 
being taken too se riously. It is equally welcome 
in music meant for light-hearted occasions or 
just for the occasion of lightening the heart. I 
hope the warriors of the new architectural 
cause, Post-Modernism, or Even-More
Modern1sm, or whatever.historians come to call 
it , will allow that a fountain in a plaza in the coun
try 's most strenuously fun- loving city is an ap
propria te occasion for architecture that evades 
gravity. 
Nicholas Pyle 
Architect 
Connecticut 

In reaction to Mr. John Steinichen's comment in 
January's P/A (Views, p. 8) that Charles Moore's 
St. Joseph 's Fountain provoked laughter in 
every case, I find it refreshing that a work of ar
chitecture can insti ll joviality in a public space; 
what better captu res the spirit of great public 
spaces of history, especially those of Southern 
Europe Gentlemen, relax, or is it still immoral for 
Americans to enjoy themselves in public , as 
many of your readers suggest. 
Russell C. Jordan 
Glen Cove, NY 

Additional credit 
We were delighted to see the News Report (P/A, 
Nov. 1978, p. 21) covering the Old State House 
in Hartford , Ct. We are glad some note is being 

taken of this noble building, for the structure has 
been abused on several occasions, and few 
have been aware of the building and its beauty. 
When it is renovated, Hartford will gain a new 
resource. It was a pleasure to read of your sup
port. 

It is curious, however, that no credit was given 
to any of the consultants on the project. They 
are as follows: Canton Six and Roger Clarke, ar
chitects; Bounds & Griffes , structural engineers; 
Donovan, Hammick & Erlandson and Burton & 
Van Houten, mechanical engineers; Zion & 
Breen, landscape architects. 
Roger Clarke 
Architect 
Hartford, Ct. 

The architectural fi rm of Charles Kober As
sociates, which rece ived a P/A citation for the 
Plaza Pasadena (P/A, Jan. 1979, p. 92), has 
asked that the credits be amended to include 
the name of Jon Adams Jerde as director of 
design-planning, urban design. 

Credit corrected 
Photos of the Commodore Sloat School (P/A, 
Feb. 1979, p. 76) credited to Marquis As
sociates were actually taken by Ron Partridge. 

Reversed captions 
The Planning Megastructure caption appearing 
on page 99 of the March issue explains the 
committee structure appearing on page 98. 
Construction Industries Critical Path Network on 
page 98 explains the drawing on page 99 . 
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Travertone goes together , 
how the joints disappear. 

Offices of Gingrich-Stoudt & Associates, Insurance. Architects. Haak Kaufman Reese & Beers; Interior Designer, Nancy Gilbert ; 
Ceiling Contractor , Standard Acoustical Products, Inc. (al l of Lancaster, Pa). 

Hidden in this picture are thousands of tile joints. 
With an Armstrong Embossed Travertone '" 

Ceiling, the precisely cut tiles fit so snugly, their 
joints are hard to see in the deep-etched pattern
matched surface. The result is a rich textured 
expanse of ceiling . 

Travertone is available in the Highspire 
design pictured here as well as two other 
embossed patterns, Sanserra and Grandshire. 
They come in 12" x 12" tiles , are %" thick, and 

offer excellent acoustical perfo rmance. Write 
Armstrong, Dept. 94NPA, Box 3001, Lancaster, 
PA 17604, and find out more about the 
ceiling that's as close as a tile can come to 
a wall-to-wall ceiling . 

.. 
FROM THE INDOOR WORLD® OF 

(Armstrong 
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Progressive Architecture: Editorial 

The energy issue 
April 1979 

In this late 20th-Century world, we are all 
beset by "issues," ranging from population 
pressures, distribution of wealth , equal 
rights, criminal justice, sexual mores, and 
disarmament to the role of the arts in soci
ety. Some of these are issues that the ar
chitectural profession can do something 
about, and so represent areas in which P/A 
can make valuable contributions. Right at 
the top of the list of such issues today is 
energy conservation, because this is an 
area in which architects, interior de
signers, and planners can- indeed 
must-play major roles . Hence this energy 
issue you have in hand. 

" Issue" is one of those words that have a 
double meaning for people here at P/A 
(like "subject," for instance, which means 
different things to writers , photographers, 
and photoengravers). As loyal readers 
know, P/A does not shy away from double 
meanings; you might even say we have a 
weakness for them. 

So before you delve into this issue- an 
important one, we hope-an an issue of 
undeniable importance, a few preliminary 
words on both subjects: 

Issue: a matter of wide public concern 
Consider for a moment how recently soci
ety has turned the matter of energy supply 
into one of enormous international con
cern . Those of us in our mid-40s (consid
ered "young" for architects) grew up in a 
world where air conditioning was encoun
tered only in big-city restaurants and 
movie palaces; heating was accomplished 
by shoveling coal into a boiler- and so 
was a very large portion of travel, pow
ered by steam locomotives. Electric re
frigerators were getting common, but the 
iceman still made his rounds. Even as 
young adults, architects of my generation 
might have had to complete their theses 
(as my class did) with perspiration drip
ping from their elbows . 

The shift to massive energy depend
ence developed in small, unremarkable 

stages. Families acquired cars, then sec
ond cars; coal and ice dealers began dis
tributing heating oil and eventually be
came oil dealers; natural-gas pipelines 
threaded their way across the countryside. 
Some of this process generated important 
news, but mainly in the financial pages, 
which celebrated the expanding markets 
for our seemingly inexhaustible resources. 
Up until the 1950s, the United States was 
self-sufficient in energy sources . Little 
wonder that few foresaw the need for con
certed action, except for the ultimately 
futile effort to control developing fuel 
sources abroad. Of course, nuclear 
energy was to make the whole issue obso
lete in due course, but it hasn't yet, and 
perhaps it never will. 

Now that the crisis is upon us- an inter
national crisis that will last for decades, at 
least-everybody recognizes it. And we 
know that the U.S., which consumes more 
energy per capita than any other nation, will 
have to make the biggest adjustment. And 
we haven't yet made a respectable start. 

Millions of our citizens consume rivers of 
gasoline every winter weekend to go to the 
ski slopes, where they can be exposed to 
unmitigated winter for a few hours . Then 
they consume equal amounts of fuel to re
turn to homes, schools, and offices that are 
maintained at shirtsleeve temperatures all 
year round. 

The economics of energy do operate to 
some extent, of course. Where I live, I can 
witness literally acres of turn-of-the
century shingles disappearing under new 
synthetic siding which is intended to make 
these charming old energy sieves more 
manageable. And I read about workers 
and employment migrating to the Sun Belt, 
where they contribute further to the con
gestion of freeways, while housing around 
the transit stops of Northern cities is aban
doned to decay. Meanwhile, new building 
codes and tax incentives are pressing 
builders in the Sun Belt to limit the amount 
of opening in exterior walls, even in areas 

where natural ventilation could provide 
zero-energy comfort for most of the year. 
Market forces, in a not-so-free economy, 
operate in curious ways. 

Issue: a single copy of a periodical 
This issue of P/A does not look like other 
recent issues . It has more words and fewer 
pictures , to an extent that may surprise our 
own staff when we see it printed and 
bound . We are not trying to produce a 
textbook (you will find a guide to those) , 
but there is simply a lot that must be said 
about energy at this point, and relatively lit
tle to show. We know that few of our ~ ub
scribers are enthusiastic about reading , 
but we hope that numerous short, varied 
articles will encourage you to go all the 
way through- at your own pace . 

We have included a number of exam
ples of built work, and a few projects, as 
case studies in what can be done. We 
have not emphasized the kind of energy
conscious building that has predominated 
to date- the hand-made, compost
producing rural house. Such demonstra
tion structures have contributed valuable 
knowledge, but they are not solutions 
widely applicable in an urbanized , indus
trialized world . We realize that the exam
ples we have included are imperfect so
lutions, as well , but they deal for the most 
part with the range of building programs 
we face in the real world . (We are not pro
posing radical socioeconomic reform.) 

And we take up the matter of architec
tural form, not because we are preoc
cupied with form, but because insulation 
and hardware are not enough. No building 
can be made truly energy efficient unless 
its very form contributes to its perform
ance. Architectural form may be, in 
fact, the single most effective energy
conseNing device. 







u're wrong if you specify Owens-Corning 
berglas Roof Insulation just to save energy. 
'ou're right to specify Owens-Corning 
·glas* Roof Insulation because it is the best 
for your built-up roof. Of course efficient 

)f insulation is very important. But our roof 
::xtion gives you that and so much more. For 
1ple, because it's Fiberglas,* it resists rot-
warping and shrinking. That provides a 

,nsionally stable base for your BUR System. 
s just one important reason why Owens
ing Fiberglas Insulation is the best base for 
built-up roof. 
he comparison chart below lists the critical 
.res you should look for in any built-up roof
)ase. A cursory glance shows you Owens-

Corning Fiberglas Insulation wins going away. 
One more thought. Quality Fiberglas roof 

insulation has been our business for over 35 
years. And we're continually making it a better 
product through research and development. It is 
something that you can't put on a chart. But it's 
something that you can depend upon from 
Owens-Corning. Learn more about Owens
Corning Fiberglas Roof Insulation. Contact your 
nearest Owens-Corning office today, or write to 
H. A. Meeks, Owens-Corn
ing Fiberglas Corporation, 
Fiberglas Tower, Toledo, 

OWENS/ CORNING 

FIBERGLAS 
TRADE MAR II @ 

Ohio 43659. ' T.M. Reg 0.-C. F. Corp . @0.-C. F. Corp. 1979 
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Resilience Ventable large sizes 

upto4 1 x8' 
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factor 

Dimensional 
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IUR GLASS PIPELINE 
IRINGS SOLAR ENERGY 
IOWN TO EARTH. 

Pei, technical director for new product develop
t at Owens-Illinois and inventor of the SUNPAK 
· collector. 

1e end of 1973, YK Pei, technical director 
lew product development at Owens
lis, was asked to experiment with solar 
rgy His instructions were brief and to 
point 
)how us you can make something that 
.?ollect solar energy better than anything 

) YK.'s mind, however, one simply does 
reach the sun without his feet planted 
ly on the earth. 
f we cannot make our collector afford-
!, then it doesn't really matter how good 

1is kind of "dollars and cents" thinking 
1bined with 0-l's leading expertise in 
;s technology is responsible for the 
:::essful development and practical appli
Jn of SUN PAK™ evacuated tube solar 
3ctors throughout the United States. 
1 Middleboro, Massachusetts, for 
11ple, SUN PAK collectors are putting 
water on tap for busy St Luke's hospital 
) 's Troy-Miami library and the Federal 
e building in Saginaw, Michigan depend 
3UNPAK systems for hot water, too. 
) heat And, in Saginaw's case, air 
ditioning as well. 
hen there's industry 

tr left: Federal office building; Saginaw, Michigan 

Next time you flip open an Anheuser
Busch product, remember that bottle of 
beer could have been pasteurized with 
150°F water supplied by SU NPAK collectors. 

Higher energy output than flat-plate 
types. 
SUNPAK collectors deliver more useful 
energy than flat-plate collectors. Particularly 
under "real world" conditions: cold, wind, 
cloud cover. In fact, efficiencies over four 
times those of flat-plates are not at all unusual. 

The optical characteristics of glass tube 
and reflector are important, of course. 
Curved surfaces can better collect the diffuse 
light as well as direct overhead rays 

Then there's the high performance 
selective coating and vacuum inside each 
tube. Together, they minimize heat loss. 
And the vacuum protects the coating from 
deterioration as well. 

As for the glass itself, it's borosilicate glass. 
Selected for its strength, low thermal 
expansion and outstanding heat resistance 

SUNPAK collector tubes absorb and retain energy 
more efficiently than flat-plate types. 

Both coatings and tubes withstand the 
temperatures encountered during stagna
tion 500°F, 600°F and more. And this is 
not an idle claim. 

Extensive life testing proves it 

Freeze and boilout protection. 
At the end of the day, all collected energy 
is drained from the collector tubes through 

tr right: St. Luke's Hospital; Middleboro, Massachusetts 
·r left: Anheuser-Busch brewery; Jacksonville, Florida 
r right: Troy-Miami County Public Library; Troy, Ohio 
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The outside temperature may be low, but SUNPAK's 
energy output isn't: close to that achieved at high 
ambient temperatures. 

the insulated manifold. And in a matter of 
minutes. There's no heat dumping, you see. 
No energy lost from the working fluid that 
would otherwise stand in the tubes overnight 

But what's really important to our 
customers in the Northeast and Great Lakes 
regions is how this drainability feature 
protects their collectors from freezing 

And, if there should ever be a power 
failure, boilout is eliminated the same way 

Simple installation and maintenance. 
SUNPAK collectors were designed for 
installation anywhere, anytime: in new or 
retrofit structures; for residential, commercial 
and industrial applications 

The collector modules can be connected 
to each other to provide whatever collecting 
area you need. Just six pounds per square 
foot, they're easily mounted with brackets to 
south-facing roof structures. 

If a tube should ever need replacing, it's 
quickly plugged in- much like a fluorescent 
lamp 

Limited f ive-year warranty. 
We guarantee our collectors to be everything 
we say they are. For complete details- and 
some down-to-earth facts and figures on how 
our glass "pipeline" can be an important 
component in your next project - write or 
call SUN PAK, Owens-Illinois, Inc, PO Box 
1035, Toledo, Ohio 43666. (419) 247-9098 . 

'e build a pipeline to the sun. SUNPAK" 
Enerav Products and Ventures Grouo of Owens-Illinois oi 



Energy Conservation a Bore? 
Certainly Not to Architects. 
Recently, a national public opinion 
poll indicated that most people in the 
United States regard energy conserva
tion as one of the five most boring 
issues of the day. Most architects would 
disagree, if our own evidence is any 
barometer. 

In 1973, we began publishing a series 
of energy management Case Studies as 
four-page advertisements in a number 
of architectural, engineering and build
er/ owner magazines. PROGRESSIVE 
ARCHITECTURE was one of them. 
The subjects of the Studies were com
mercial or industrial buildings that had 
been built from the start with energy 
conservation as a major design con
sideration, both architecturally and with 
regard to HVAC systems. 

The reader interest in the series- now 
in its sixth year - has been exceptional. 
Repeatedly, when readership surveys 
have been taken of individual magazines 
in which a Case Study has appeared, the 
Study has placed first among all the ad
vertisements in the issue. In some cases, 
the Studies have set all-time readership 
highs . Clearly, conservation- to the 
people who worry about saving the 
nation's diminishing reserves of fossil 

fuels, and about saving money- is not 
a bore. 

In response to this designer interest, 
we have now published twenty of the 
Studies as a book, Case Studies In 
Energy Management. The building 
subjects are of all types and sizes. The 
one thing they have in common is their 
creative, imaginative approach to the 
considerable problem of designing and 
constructing a building to be as energy 
efficient as possible. The book sells for 
$3.00 and is available now. If you would 
like a copy, fill in the coupon below and 
send it to the address indicated. We're 
sure you won't be 
bored. And by the 
way, if you or your 
firm have participated 
in the design and 
construction- or the 
retrofitting-of a build
ing whose energy 
management features 
might interest other 
design professionals, 
send us a note. We 
will be happy to con
sider it as a possible 
future Case Study 
subject. 

.----------------, 
I Order Department 

Edison Electric Institute 
90 Park Avenue 
NewYork,N.Y.10016 

Gentlemen: 
Please send copies of the book 
Case Studies In Energy Management to the following address: 

NAME 

COMPANY 

STREET 

The Case Study of 
Greenfield Community 
College, beginning on 
the facing page, is lhe 
first in a new series 
dealing with existing 
buildings that have been 
retrofitted to incor
porate greater energy 
efficiencies. Additional 
retrofit Studies will ap
pearin PROGRESSIVE 
ARCHITECTURE in 
the months to come. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CITY STATE ZIP 

I I enclose check ___ money order ___ for $ ___ _ 
($3 .00 per copy) 

Edison Electric Institute 
for the electric companies 

L ___________ _ 90 Park Avenue, New York, N.Y. 10016 
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The more you insulate, th 

If you're going to insulate 
a building to its maximum 
cost-effectiveness, you ought to 
include quality windows, too. 

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

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

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

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

Andersen's use of doub 
pane insulating glass is ano1 
reason. It's two times morE 
effective at reducing heat 11 
conducted through the glas 



tore you need Andersen. 

:i. old-fashioned single
e glass. 
Add triple glazing 
the insulating value of 
lersen windows climbs 
higher. 
And when properly 

a, shaded and oriented 
ard the sun, Andersen 
:lows help save more 

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

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

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

The beautiful way to save fuel® 

Andersen"Windowall 
8120 C AnderNn Corpontlon, B1yport, MN Uni 

ea er Se(vice Card 



" 1978, Marathon Carey- McFall Company. Loyalsock Avenue, Montoursville, 
Pennsylvania 17754. Division of Marathon Manufacturing Company. 

Show me Tlv! Tricks of tlv! Trade, free . 

___________ State ____ Zip ____ _ 



Progressive Architecture 

News report 

Energy budgets 
round two 
DO E's second version of the proposed 
Building Energy Standards (BEPS), enti
tled the Notice of Proposed Rulemaking, is 
scheduled for publication in late March. It 
refines the Advance Notice of Proposed 
Rulemaking (ANPR), pwblished last 
November 21, according to the feedback 
federal officials have gotten from industry 
and from various impact studies con
ducted in the interim. 

Like the initial ANPR, the new Notice de
scribes the BEPS in terms of energy 
budgets expressed in Btu per sq ft per 
year . But several important changes have 
been made in the way these energy 
budgets are to be calculated. Originally 
energy budgets were to be drawn up for 
20 categories of buildings in each of seven 
climatic zones in the U.S. The revised 
standards are much more climate
specific; at least 37 climatic regions are en
visioned. Centered around a metropolitan 
weather station, these "Standard Metropoli
tan Statistical Areas" (SMSA) will be mod
ified by conversion factors for other loca
tions. 

Functional classifications will also be 
made more precise. Although the 20 
categories originally proposed wi ll remain, 
the new budgets reflect the fact that many 
buildings actually include several types of 
facilities by taking into account the percent 
of floor space used for each purpose 
within any one structure. 

Some of the wide variety of difficulties 
DOE encountered in setting meaningful 
energy budgets in the ANPR are resolved 
in the Notice by these more sensitive clas
sifications. The ANPR did not evaluate 
energy budgets for assembly buildings, 
industrial buildings, restaurants, ware
houses, multifamily low-rise residential 
structures, or single-family residences. 

SMSA 

SPOKANE 
ALBUQUERQUE 
DENVER 
BOSTON 
HARTFORD 
NEWARK 
WAS HINGTON 
BINGHAMPTON 
ALLENTOWN 
JOHNSTOWN 
CHARLESTON 

RALEIGH 
ATLANTA 
MIAMI 
MOBILE 
AKRON 

. ., 

LAS VEG AS 
PHOENIX 
LOUISVILLE 
SAN DIEGO 
MILWAUKEE 
LOS ANG ELES 
DETROIT 
BAKERS Fl ELD 

CHICAGO 
SAN FRANCISCO 
COLUMBUS 
SACRAMENTO 
BIRMINGHAM 
PORTLAND 
MINNEAPOLIS 
MADISON 
OMAHA 
KANSAS CI TY 
DALLAS 
BATON ROUGE 
SAN ANTONIO 

That November effort found that the cat
egory of assembly buildings needed fur
ther subdiv ision. It was difficultto separate 
process from nonprocess energy use in 
the industrial buildings group, and the ratio 
of process to nonprocess energy for both 
fast-food and full-menu restaurants was 
extremely high. Data for warehouses 
showed high and unexplained energy 
consumption. 

DOE recognized that the potential ex
pense of calculating an energy budget 
would prove a disproportionate burden for 
the lower-cost building types such as resi
dential and light industrial construction. 
The ANPR confronted this problem by try
ing to develop standards for the residential 
categories based on the National Associa
tion of Home Owners Thermal Property 
Guidelines. However, DOE has now tried 
an alternative tack in developing budgets 
for residential construction. 

Another major change in the new stand
ards is the reduction of energy budgets for 
commercial buildings. The cuts come in 
response to the results of DOE-sponsored 
studies, which show that, contrary to popu
lar opinion, energy-efficient design does 
not necessarily mean increased initial 
costs. An energy-conscious design re
duces the size and cost of the HVAC 
system needed and its component 
equipment-a fact wh ich previous cost 
analyses seem to have ignored. 

The fundamental defining elements in 

the BEPS, outlined below, remain much as 
they were in November. As DOE did upon 
publication of the ANPR, they are now so
liciting response to the proposed stand
ards, before the rules are finalized. 

ANPR basics 
1 Assembly buildings (those used by 

more than 50 persons) 
2 Clinics (structures for outpatient care) 
3 Colleges and universities 
4 Hospitals 
5 Hotels and motels 
6 Industrial buildings 
7 Mercantile buildings 
8 Mobile homes 
9 Multifamily high-rise residential build-

ings (over four stories) 
10 Multifamily low-rise 
11 Nursing homes 
12 Office buildings over 4600 sq m 
13 Office buildings less than 4650 sq m 
14 Fast-food restaurants 
15 Other restaurants 
16 Elementary schools 
17 Secondary schools 
18 Single-family attached residences 
19 Single-family detached residences 
20 Warehouses, or any temperature-

controlled structure. 
To influence fuel selection by designers, 

the energy budget figures for all 
categories , save single-family residences, 
will be controlled by two other variable fac
tors: RIFs and RUFs. 

11.7n o ................. ,....,..,,.., ;,,,.... /\,.,....h;+,....,....+, . ... ,.... '1r:::. 



News report continued from page 25 

RUFs 
The design energy budgets put forward in 
the ANPR are corre lated to the energy 
source used by " resource uti li zation fac
tors " (RUFs). Def ined simply 

RUF = resources consumed 
energy delivered 

The ANPR lists the following average na
tional RUF values: 

Fuel RUF 
Oil 1.16 
Gas 
Elect ri city 

1 .11 
3.04 

The final BEPS wil l probably use regional 
RUFs in order to more accurately reflect 
reg ional energy costs 
RIFs 
The BEPS wil l also employ "resource im
pact factors" (RIFs) in order to take social, 
envi ronmental, and other policy issues into 
the energy budget calculations. 

Architect Wren 
graces £50 note 

The portrait of Engl ish archi tect Sir Chris
topher Wren has been se lected by the 
Bank of England to adorn the new £50 

Granite. 
The best 

in first impressions. 
a 

Architect: Graham Anderson Probst & White, Chicago, IL 

~~ .... ~ .. ~ 
SPANDREL PLAN ...• ·. • ·. · •..• • .· • 

The first impression is the important one. Granite can make that impression 
more vivid than any other building material available . That's why Motorola, 
Incorporated selected Cold Spring 's Texas Pearl for their corporate head 
quarters in Schaumburg, Illinois. 

Granite affords the architect a resource from which he can create a building 
that reflects an image of quality ... a corporate image. 
For lasting first impressions, specify Cold Spring Granite. 

For more informati on, plus a free copy of our 16-page, 
full-color catalog showing all 18 Cold Spring co lors avail
able, call toll free 800-328-7038. In Minnesota call (612) 
685-3621, or write to the address below. 

Cold Spring Granite Company, Dept PA-4 202 South 3rd Avenue, Cold Spring, MN 56320 

Circle No. 327 , on Reader Service Card 
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£50 

notes to be issued 1n 1980. The Bank kept 
a shut upper lip on the list of competitors 
for the highest denomination of Briti sh cur
rency ever issued, but a Guardian report 
had it that "the short list could inc lude" 
Lord Nelson , Sir Francis Drake, the en
gineer lsambard Kingdom Brunel , and Sir 
Edward Elgar. Feeble feminist contenders, 
according to the report , were the warrior 
queen Boadicea and suffrag ist Emmeline 
Pankhurst. The Bank is one of the few 
buildings of note in London whose design 
Wren had nothing to do with. The present 
premises in Thread need le St. were de
signed in 1788 by Sir John Soane (1753-
1837), although subsequent modif ications 
have destroyed Soane's work. 

Passive solar aims 
at homebuilders 

"The prime target of the current HUD and 
DOE policy wi th regard to passive solar in
sta llations in residential construction is the 
spec builder. " As Dougl as Kelbaugh 
stated succinct ly at the recent National 
Passive Solar Conference in San Jose, Ca, 
the government c learly wants to take ad
vantage of the mechani sms of the mar
ketplace in increasing the use of residen
tial passive solar systems. Such a policy, 
designed to implement a solar variable in 
the lowest common denominator of "ar
chitecture" that spec builders construct, is 
not conducive to innovative design , since 
designing for the tract-builder market 
means designing for mass appeal and for 
the " bottom line." Moreover, it is a policy 
wh ich seems to be ra ther ineffectual. 

Builders are understandably opposed to 
any changes in housing design and con
struction which wou ld mean higher initial 
costs and/or potentia lly lower profi ts . It 's 
not too surpri sing that the building com
munity has resisted solar in general and 
passive in particu lar. (The slightly greater 
acceptance of active systems has been 
mainly due to the public re lations efforts of 
manufacturers of solar collectors.) And at 
the most basic level of energy-conscious 
design, bui lders have constituted one of 
the st rongest lobbies against the imposi
tion of the proposed DOE BEPs. 

The results of the recent HUD Passive 
[News report continued on page 31 J 



Putting up 
Rmax™Thermawa.Ir 
rneans tearing down 

a few old ideas. 
Conventionally, commer

cial wall insulation and finish
ing has consisted of three 
things. Studs, batt insulation 
and gypsum board. At Rrnax, 
we have an approach that is 
slightly unconventional. 

And simply fantastic. 
Rrnax Therrnawall. A 

rigid urethane core perma
nently bonded to gypsum 
b:Jard and wrapped by highly 
reflective aluminum foil. 

Together, it combines the 
most efficient insulator avail
able with a practical, time 
saving method of installing 
finished drywall. Resulting in 
unsurpassed savings. Both in 
installation costs and future 
energy bills. 

Therrnawall Fastening 
System (patent pending) 

Circle No. 389, on Reader Service Card 

RVALUE 

Thickness including 
1/2" gypsum 

0 5 

Our unique Therrnawall 
Fastening System (patent 
pending) eliminates common 
studs and batt insulation. It's 
thinner than conventional 
stud walls, so you gain floor 
space. And at the same time 
solve an old problem of in-

Unique 
wrapped edge 

10 15 20 25 

Thermawall R Values 
• Thermawall only 

• Therma wall 
System 

creasing square footage for 
tenants. 

30 

We're helping solve a new 
problem, too. 

Rrnax Therrnawall is per
fect for insulating residential 
cathedral ceilings. It's efficient 
enough to achieve maxim urn 
insulation value when used 
with standard 2 x 6 roof raf
ters and Rl9 batts. Which 
eliminates the need to change 
construction techniques. And 
in turn, saves money. 

Call Rrnax about an un
conventional look at your in
sulation needs. By tearing 
down a few old ideas, we can 
help you build in more value. 

Therm.a wall 
by Rm.ax 

R 
MRx •• Rrnax, Inc., 
13524 Welch Road, Dallas, 
Texas 75240 214/387-4500 

Rrnax also manufactures 
a complete line of rigid ure
thane insulation for commer
cial roofing and sheathing re
quirements. 
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We're not trying to sell you a vase, 
just the idea behind it. 

Beautiful, isn't it? 
Even though it's centuries old, the colors are exciting. 
That's durability. And that's because it's porcelain enamel. 
At AllianceWall, we adapted the idea to help you make 

buildings beautiful and to keep them looking that way. Perma
nently. Inside and out. 

Our architectural wall panels are inherently beautiful. 
They're also inherently durable. The porcelain is fused to steel at 

such high temperatures that it actually becomes part of the metal. 
So they resist most everything - fire, fading, stains, even scratches. 
And you can imagine the maintenance. Or rather, the lack of it. 

If you can picture the perfect wall surface, this is it. It can be 
made to your specifications, laminated to virtually anything. Even 
used as a wall curtain for exterior and interior with insulation 
between. And if insulated to a thickness of just 1 !' the R-value 
is the same as a 12" brick wall (imagine the delight of an energy 
conscious client!). 

There's a wide range of matte and semi-gloss colors available 
in smooth finish . And with our Wolverine line, you can get into 
shapes, patterns, textures and graphics that 
are limited only by your imagination. 

AllianceWall porcelain enamel panels. 
See what happens when you use a vase 

as a base and go from there? 
For more information, drop a line to 

AllianceWall Corporation, Dept. lA, 
PO. Box 24 7, Alliance, OH 44601. 

j l 
1 

• lf.i:' ' - -~-

New Mexico .Sank. Albuquerque. New Mexico 

The world's largest producer of I A"'"~: w 'Kru,,, &A"

0

"'"' 

architectural porcelain on metal. llJf f Alhance\f¥all 
1 ff Corporation 
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News report continued from page 26 

Solar Residential Competition, soon to be 
published by HUD, demonstrate that here 
again builders and developers failed to re
spond to HUD's advances. The competi
tion was designed so as to favor entries 
from homebuilders: among other stipula
tions, the project had to have a committed 
client. However, the majority of the entries 
turned out to be from independent ar
chitects challenged by passive to find 
unique solutions, and a large number of 
the $5000 awards accordingly went to 
projects rather more exciting than those 
HUD probably envisioned. 

The competition, which Omi Walden, 
DOE secretary for Solar Applications, op
timistically described as "the first step in 
accelerating the commercialization of 
passive solar designs ... " resulted in 242 
awards, announced last December 20. Of 
these, 145 were awards of $5000 apiece 
for new designs, 17 of $2000 apiece for 
retrofit designs, and 80 for $7000 apiece 
were to builders willing to construct a sin
gle model of a winning submission. (An 
additional $2000 was given for each 
example of a model - up to 4- con
structed.) Almost a third of the winning 
projects came from three states: Colorado, 
(33) California (18) and New Mexico. But 
only 14, 5, and 2 firms in these respective 
states were willing to build models . 

Exhibitions of 
architectural import 
Transformations in Modern 
Architecture: 1959--1979 
Feb. 23-April 24 
Museum of Modern Art, NY 
Dec.19,1979-Jan.27,1980 
The Cleveland Museum of Art 
Feb. 23-April 27, 1980 
The Art Gallery of Ontario, Toronto. 

Had MOMA wanted to insult the art and 
profession of architecture it couldn't have 
done more . "Transformations," organized 
by Arthur Drexler, director of the Dept. of 
Architecture and Design , is the Museum's 
latest and long-awaited comment on re
cent architecture. The Olympian view set 
forth: since Modernism, architecture has 
occurred like the stages of an infection , 
more or less independently of architects' 
intentions. 

Modern architecture, according to 
Drexler, can be reduced to three vast 
"isms" "Cubism and Expressionism," 
"Structuralism, " and "Regionalism and 
Vernacular ." In rather arbitrary selection of 
the 400-plus projects included, the show 
does not seem to recognize that any or all 
of these styles can be executed well or 

From MOMA melange: a) Kahn's Assembly Bldgs., Dacca; b) Roche-Dinkeloo's corporation hdqtrs . 

badly. Worse yet , the manner in which the 
works chosen are arranged denies the 
value of artistic selection in architecture: 
the reasons for which an architect selects 
a style and the way in which he adapts it to 
his purpose-factors which mean more to 
the design than the mere choice of mode. 

In a tomblike installation , blown-up 
snapshots crowd around the walls , jux
taposed so as to stress the most facile vis
ual connections between buildings. Al
most every building is represented by only 
a single photo, a treatment which denies 
the importance of a building 's color, tex
ture, or shape, and masks the quality of the 
total design. Only exempted from this 
penance are a series of glass-box build
ings; back-lit color transparencies of these 
are set apart in a darkened inner chamber. 

When so many buildings in the show use 
color to far better purpose, there does not 
appear to be any aesthetic justification for 
giving the lushness of color to glass boxes 
alone. It is all too easy to infer a connection 
between this privileged treatment and 
support for the show by PPG Industries 
Foundation (along with the Graham Foun
dation), though PPG asserts the funds 
were not specifically earmarked. 

Totally out of physical or philosophical 
context , the buildings are grouped in cat
egories derived not from the buildings 
themselves, but from the superficial re
semblances created by the photographs. 
As one architect commented , baffled by 
the positioning of Arata lsozaki 's small , 
elegant Fujimi Country Club (1973) adja
cent to a sprawling, Roche-Dinkeloo proj
ect for a gawky corporate headquarters "I 
don't understand the categories; good and 
bad design , totally different functional and 
aesthetic programs are all jumbled to
gether." 

Carlo Scarpa 's lovely 1957 Olivetti 
showroom in Venice, a sensitive coordina-

lion of older fragments and new elements 
into a stunning interplay of line and texture, 
is lumped under the "historical" heading 
with AT& T's hodgepodge of inapropos 
references. Robert Stern's 1973 " Lang 
House" and Venturi and Rauch's 1977 
"Tucker House" are directly compared to 
custom-built schlock. 

The descriptions seem insensitive to 
buildings' intents and effects SOM's 1969 
Bank of America World Headquarters is 
"vernacular" because its " prowlike bay 
windows reflect a popular San Francisco 
idiom." As anyone who has ever seen a 
photo of the building in its urban setting 
can tell, the dark, aggressive tower is a 
visual attack on the light-colored, simpler 
forms of downtown San Fancisco. 

Ironically, the most intriguing section of 
all is a small roomful of odd details that 
didn 't look enough like anything else to jus
tify categorizing . Some of these , and a few 
more fortunate projects like Ricardo Bo
fill 's 1976 "Monument to Catalonia," a 
Gaudfesque brick temple whose twisted 
columns express Catalonia's hopes and 
desolation, are so photographed as to be 
arrestingly beautiful, diamonds in the vis
ual dust to which most of the projects, ir
respective of their real merit , are brought 

By homogenizing the best and the 
worst , the show gives the impression that 
there has been little designed or built in the 
last twenty years that is unique, innovative, 
outstanding . Indeed , in introducing the 
show, Drexler abdicates the inherent re
sponsibility of the exhibit , to comment on 
developments in the art, by denying that 
there have been any of significance: "What 
has changed is not so much architecture 
as the way we see it and view it." 

We who? Architects do not view their 
work in the superficial, general , and aes
thetically sloppy manner in which Drexler 
[News report continued on page 34] 







Parker offers a large selection of console 
units , to meet the specific needs of the 
people who use them in each of a wide 
variety of healthcare settings . The stainless 
steel units shown here both provide com
plete washing facilities , yet each is de
signed for a different application . The 
sanitary foot-operated model is ideal for the 
use of doctors and nurses . The other , with 
a special protruding sink and tilted mirror , 
is intended for the easy use of patients 
confined to wheelchairs. When specifying a 
console unit , look to Parker for a unit that 's 
perfect for the people who 'll be using it. 

See our catalog in: 

=Building 
Products 
Catalog 
10-167 

Sweet's 
General 
Building 
File 10~16/ Pa 

~charles 
~parker 

290 PRATT ST., MERIDEN, CT 06450 
TEL: 203-235-6365 

Circle No. 386, on Reader Service Card 
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presents it. That a respected museum can 
invi te the public to do so is, as every 
knowledgeab le viewer has commented, 
profoundly depressing . 

Portraying Modern architecture as a 
contagion of forms, Transformations 
seems to have intentionall y forgotten that 
architecture is not a d isease , but is an art, 
and that the creation and appreciat ion of 
any art depends upon fine distinctions. 

tL · 
Hans Scharoun, "Bui lding with Wings". 1939 

Visionary Architecture 
Drawing Center, New York 
Jan. 20-May 5 
Travel plans to be announced. 

The gap between an arch itect's concep
tion and its realization as architecture is 
uncannily wide. Architects respond to thi s 
in a number of ways - they deny the impor
tance of unrealized ideas, they construct a 
post facto ph ilosophy around their bui lt 
work , they write manifestoes , or they 
sketch vis ions . Architectural historians 
tend to believe that ideas make history, 
and therefore they are interested in the his
tory of architects' ideas. 

Professor George Coll ins of Columbia 
University has to be one of America's top 
modern architectural historians . This ex
hibit he directed, which under the aus
pices of Smithsonian Institution Trave ling 
Exhibition Service wi ll travel to twe lve cities 
over the next two years , expresses his 
scholarly perspective. 

"Vis ionary Architecture" cons ists of 
some 130 drawings representing about 30 
architects and dated 1900-1970. 

Many of the drawings in the show are 
rare works of art and documents of ar
chitectural history. It 's a thrill to see Sant' 
Elia's monumental Electric Power Station 
for example. Like browsing at a rare book 
sa le, the show offers heterogeneous, un
expected , and erudite pleasures. 

But the exhib it lacks focus and defin i
tion. Widely vary ing levels of conception 
are taken as "vis ionary." Le Corbusier is 
represented by his illustrations for a lec
ture, Frank Lloyd Wright by some rather 
[News report continued on page 36] 
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O First a rigid panel of Expanded 
Polystyrene that offers optimum 
insulating qualities. It becomes 
the foundation of any "U" value 
that is required to really control 
heating and cooling costs. 

f) Our specially woven and 
treated Fiberglass Fabric that 
prevents surface cracking and 
that's important - no cracks 
mean no leaks or maintenance. 

e Our special Primus/ Adhesive, a 
unique plaster material mixed 
with Type I Portland Cement to 
adhere Dryvit Insulation Board 
to the back-up surface and to 
embed Dryvit Reinforcing Fabric 
on the face of the board. 

0 Dryvit Finish; a synthetic plaster 
material having high bond 
strength, extremely pleasing in 
appearance in a choice of 14 
integral colors and various 
textures. It provides a water 
resistant, jointless exterior that is 
maintenance free. 

Lightweight Is Important 
Only 7Y2 pounds per square 
foot, so you can reduce your 
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Thinner walls also increase 
useable floor space. 
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pragmatic designs for residences. These 
are hardly representative visions of these 
masters, if they can be called visions at all. 
Certainly they have little in common with 
the exhibited work of Peter Cook, in which 
the drawing is the end in itself. Collins has 
taken "paper architecture" as synonymous 
with "visionary" and has included in the 
former category all works on paper by ar
chitects, save working drawings. 

The wide range makes for facility and 
fragmentation . The small, unconnected , 
and highly particular groups of drawings, 
lacking context or clear criteria for selec-

tion, fail to make any coherent statement 
about the architectural visions of our cen
tury. In fact, "Visionary Architecture" indi
cates that the precepts of architects for 
whom drawings are not the ultimate 
medium are better grasped in the interface 
between their paper and their built ar
chitecture, where the idea hardens into a 
form with more dimensions. 

AIA Honor Awards 
a few surprises 
"This is not a cutting edge competition! " 
admitted William Caudill of CRS, chairman 
of the 1979 AIA Honor Awards jury for new 

. Vollrath walk-ins mean royal 
treatment for any installation 

On the grounds of the lavish 
Biltmore Estate, America's finest 
castle and North Carolina's 
outstanding tourist attraction, is 
Deerpark-the Biltmore dining 
experience. Only the finest quality 
refrigeration equipment is good 
enough for this outstanding 
facility. That's why a Vollrath 
walk-in cooler-freezer was 
specified. 
From spec to finished project, 
Vollrath specialists assist in 
mechanical/ electrical require
ments; size, storage and materials 
data. On time delivery with 
reliable post-sale service is also a 
part of Vollrath's royal treatment. 
And isn't that the way you and 
your clients should be treated? 

DEERPARK ... 
where Vollrath's dual temperature 
walk-in is part of the Biltmore 
dining experience 

Vollrath serves markets world-wide with modular 
walk-in coolers, freezers , and refrigeration systems .. . 
when only the best is good enough. 

THE VOLLRATH COMPANY I SHEBOYGAN WISCONSIN 
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buildings, yet there were indications of a 
broadening of outlook. Up to now, this 
program has not honored a single work 
that could be construed as Post-Modern; 
the 1977 jury acknowledged the emer
gence of "differing points of view" in their 
report, but could identify them only as "d i
rections for the future ." This year symbol
ism, allusion, and ornament finally found 
acceptance, embodied in the ML TW's 
Pembroke Dorms (P/A First Award, 1970). 

The nine "new" category winners (out of 
300 entries) included several large, almost 
predictable choices and one 18-ft-sq 
Thoreau-esque beach cabin. 

Again this year, the separate jury for "ex
tended use" work was more generous
selecting 6 out of 55 entries-and less 
hidebound. (In this category, Venturi & 
Rauch's Franklin Court was chosen in 
1977.) One of this year's winners is 
Michael Graves 's Gunwyn Offices-an 
adventurous AIA choice, even though it 
was completed back in 1973. 
Current winners: 
The Architects Collaborative Inc. , Cam
bridge, Ma, for Johns-Manville World 
Headquarters, Jefferson County, Co. 

Arne Bystrom, Seattle, Wa, for Bystrom 
Family Beach Cabin , Pacific Coast, Wa. 

ML TW/Moore, Lyndon, Turnbull, Inc., 
Lyndon Associates, Inc ., Cambridge, Ma, 
for Pembroke Dormitories, Brown Univer
sity, Providence, RI (P/A, Feb. 1976, p. 47). 

Morgan & Lindstrom Architects , Bain
bridge, Wa, for Lindstrom Residence, 
Bainbridge Island, Wa. 

CF Murphy Associates, Chicago, II , for 
Angela Athletic Facility, St. Mary's College, 
Notre Dame, In (P/A, Aug. 1978, p. 58). 

Sert, Jackson & Associates, Inc., Cam
bridge, Ma, fqr Joan Miro Foundation, 
Barcelona, Spain, and Undergraduate 
Science Center, Harvard University, Cam
bridge, Ma. 

Skidmore, Owings & Merrill, Portland, 
Or, for Portland Transit Mall, Portland, Or .. 

Hugh Stubbins & Associates, Inc , 
Cambridge, Ma, for Citicorp Center, New 
York . (P/A, Dec . 1978, p . 34 and p. 54) . 
Extended use winners: 
Anderson Notter Finegold Inc., Boston, 
Ma, for Mechanics Hall, Worcester, Ma. 

Michael Graves, Princeton, NJ, for Gun
wyn Ventures, Princeton , NJ (P/A, Feb. 
1973, p. 82). 

Hardy Holzman Pfeiffer Associates, NY, 
for St. Louis Art Museum, St. Louis , Mo. 

Holabird & Root Architects/Engineers/ 
Planners, Chicago, II , for Chicago Public 
Library & Cultural Center, Chicago, II. 

Louis & Henry, Inc. , Louisville, Ky, for 
Louisville Museum of Natural History and 
Science, Louisville (P/A, May 1978, p. 82). 

Herbert S. Newman Assoc., AIA, New 
Haven, Ct, for Center for American Arts, 
Yale University, New Haven, Ct. [JMD] 
[News report continued on page 40) 
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In progress 

1 Resident Center for Environmental Studies 
and Activities, Milford, Pa. Designed by Envi
ronment Partnership of Princeton, NJ, this dor
mitory and classroom building for a nature 
center incorporates four types of passive solar 
heating and cool ing , several of which we re 
pioneered by the architect in cha rge , Douglas 
Kelbaugh. An externally heated Trombe wall , 
direct-gain with water drums, an attached 
mass-wall greenhouse, and a passively heated 
storage tank to preheat domestic hot water wi ll 
provide about 75 percent of the building 's heat
ing needs. Water consumption and septic sys
tem wil l be cut in half by the 15 composting 
toilets, and the two windmi ll s wi ll pump water 
and provide auxi liary electricity. The concrete 
building, sty li stically reminiscent of local farm
houses, is cut into a slope falling to the west. 
The 16,000-sq-ft project with its adjacent re
lated landscaping should cost $1.2 mil lion; 
completion is scheduled for summer 1980. The 
residential center is the fi rst phase of a public 
nature center planned for the 1600-acre wilder
ness site by the client, Milford Reservat ion Inc., 
a nonprofit organization. A complex housing 
classrooms and exhibit areas is to follow. 

2 Santa Rosa Creek Cooperative, Santa 
Rosa, Ca. Architects Jacobson/S ilverstein , of 
Berkeley with Peter Calthorpe have designed a 
compact housing cooperative which utilizes 
participant design techniques and passive solar 
strategies. At a density of 20 units/acre, the 
scheme includes a community meeting hall, 25 
units of new construction , and the remodeling of 
older houses on the site. The new housing is or
ganized into three separate buildings, each with 
a central atrium-greenhouse, covered by a sys
tem of operable fans and vents , which serves as 
the common solar collector for the surrounding 
seven or eight un its. Each unit has windows 
opening directly into the atri um and to the ex
terior for cross ventilation. Excess heat col
lected in the atrium is blown through concrete 
floor.5 for storage and radiant heat di str ibution 
within each unit. Solar collectors on the roof 
provide energy for hot water. Completion of the 
$1-million project is scheduled for mid-1980. 

3 Student recreation facility of Georgetown 
University, Washington, DC. Designed by 
Danie l F. Tully Associates, Inc. of Melrose, Ma, 
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4 
this innovative gymnasium uses a patented en
gineering technique to bury a 142,000-sq-ft ath
letic bu ilding under a football field and track, a 
design which saves real estate and energy 
simultaneously. Tully and Creative Building Sys
tems, also of Melrose, w.ere selected to design 
the new gym on the site of the existing footba ll 
field and rebuild the field on the roof . The$?
million project integrates a 5-in . "hyperbolic 
paraboloid" shell with a concrete diaphragm 
deck to span 130-ft bays with minimal deflec
tions . "By marrying a multicurved with a horizon
tal surface, the strength of the structure is en
hanced four or five times," Tully exp lains. The 
facility is made up of 18 units , 11 of which have 
the maximum 130-ft span that the steel frame 
system supporting the deck allows . (Tul ly is now 
working on a precast concrete structural system 
wh ich may make possible 150-ft spans.) The es
timated $500,000 cost of p lacing the building 
underground was more than compensated for 
in real estate costs saved, but the building's 
energy-conserving features will also reduce an
nual operating costs to less than one-third of 
those for a comparable conventional building. 
"The thermal inertia from the underground 
p lacement will alone reduce energy consump
tion by 20 percent annually," says Tully . "But 
where we're really saving is by recyc ling the 
heat in the exhaust air from the pool and toi lets 
through the use of heat recove ry whee ls." Con
struction of the facility began in August 1977 
and should be comp leted in May 1979. 

4 Law Library, University of Michigan, Ann 
Arbor. Architect Gunnar Birkerts ' design for an 
L-shaped addition to the self-contained Law 
School block integrates the new library with the 
existing pseudo-Gothic complex while using 
dayli ghting and energy-conserving features. 
The underground design solution wraps the 
corner of the old library and connects directly to 
the main reading room, but its grass-covered 
roof will mask the intrusion of the earlier build-

3 

5 
ings. AV-shaped trough runs moatlike around 
the older structure; one glassed face of it is to 
serve as a skylight to the three traylike floors of 
the 50-ft-deep underground addition. The loca
tion and configuration called for unusual en
gineering systems to counteract unbalanced 
earth stresses and to retain the earth and the 
neighboring buildings. The solution consisted of 
an augured cast-in-place piling system, rein
forced with stee l wide-flange sections and pre
stressed tiebacks, whose stress leve ls are 
carefully monitored. It is estimated that the 
be low-grade design, and the daylighting sys
tems incorporated, wi ll conserve 20 percent in 
heating energy costs over a similar, above
grade structure. The $7.5 million new library 
contains 77,500 gross sq ft of space, 62,500 of 
which wi ll be completely finished by mid-1981 ; 
another 15,000 sq ft- 5000 sq ft on each floor 
-will be left as undeveloped expansion space. 

5 Office Building, Toronto, Canada. A pro
posed office tower in downtown Toronto, de
signed by Annau Architects and currently under 
review by the client, uses active solar systems in 
a contextually sensitive design. The south face 
of the 22-story building slopes up from the ad
joining two-story older building in four step
backs echoed in four setbacks along the east 
fac;;ade. The sheer north face confronts a high
rise tower across the street. The top two-and
a-half south-facing roofs are faced with liquid
type solar collectors to provide space and hot 
water heating, whi le a solar cooling system is 
p lanned for the lower one-and-a-half. Solar-heat 
storage tanks are located within the building 
envelope in the basement-a design which a 
recent Canadian study has found results in sub
stantia lly less heat loss than storage tanks set in 
the ground. The 232,000-sq-ft tower has an es
timated cost of Can.$12 million; the payback 
period for the 8 percent additional initial costs of 
the solar features is estimated at 1 O years. 
[News report continued on page 45] 
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PE:RM~NE:NT F~BRIC STRUCTURE:S ... 
AN IDE:~ WHOSE: TIME: H~S COME: 

:! wide span air-supported roof on the Pontiac, Michigan Silver
! Stadium, the dramatic tensioned fabric roof of La Verne College's 
~nt Center in California, and the sweeping arch of a new outdoor 
at the Duval Center in Florida show how the architectural vocab
of space and form has been enriched by permanent architectural 
;. Spacia l and volumetric relationships that used to be impossible 
ild are now possible. The Birdair/ Chemfab team has turned more 
~se new concepts into reality than anyone else. 
ice their first appearance just five years ago, SHEERFILL® archi
ra l fabric structures, combining the steel-like strength of fiberglass 
:he durability of Teflon~ have gained rapid acceptance around the 
L Unlike other building materials, the SHEERFILL architectural 

fabric and cable network form both the structure and the finish. 
Modest in initial cost, rapidly erected, exciting and dramatic in appear

ance, SHEER Fl LL architectural fabric structures are an idea whose time 
has come. 

With over 30 years experience in weaving , coat ing , patterning, fabri
cation, and erection of fabric structures, the Birdair/Chemfab team 
offers you a single source of highly skilled assistance that is unmatched 
in the world. 

A new full color, 16-page brochure outlining the design parameters 
for air-supported and tensioned permanent fabr ic structures is yours 
for the asking. If you're considering the excitement of fabric for a struc
ture, or just want some solid information , write or phone for your copy. 

4'BIRDAIR/CHE:MF-AB ~mm 
PIONEERS IN PERMANENT ARCHITECTURAL FABRIC STRUCTURES AND TECHNOLOGY 

2015 Walden Avenue, Buffalo, New York 14225 Phone 716/684-9500 



I write advertisingYou design places 
for people to live, work and play. 

And we both have the same problem. ~ 
Both of us are in the business of 

creating ideas. Of finding the excitement 
in things. Of using our talents to transform 
the ordinary into the extraordinary. 

But that's only one part of our job. 

The dilemma facitt8 the architect, the 
interior designer, and the writer of ads. 

Because our clients also expect us to be 
practical. For our subjective ideas, they 're 
spending cold, hard, objective cash. 

And, when you're trying to justify 
your creative expression to the guywho 

,,. /- ·.,,,/ z / 
Eastland Mall, Charlotte, N.C. Little and Associates, Architects. 

pays the bills, you know how far" Because 
I like it thatway"will get you. 

After all, he isn't paying you to express 
yourself. He's paying you to do a job. 

42 Progressive Architecture 4:79 

Cali Associates Building, Maplewood, NJ Jerome Morley Larson, Arel 

And now I want to talk to you ab 
using ceramic tile. Because that's what 
clients are paying me to do. 

Ceramic tile. The way it works 
is just as beautiful as the way it loo 

I hardly need to tell you about 1 

creative advantages of ceramic tile .... 
rich colors and textures. The deep-de 
glow. The versatility that lets you crE 
patterns and designs, almost endless: 

There's probably no other build 
and decorating ,,material anywhere t: 
lets you express your ideas so freely 

But howdoyoujustifythe initial c 
of ceramic tile in logical, dollars-and-cE 



. . 
Museum of Natural HistOJY. & Science. Louisville, Ky. 

Louis & Herny, Inc., Architects. 

ls? "When you could use any one of 
·zen or so other materials that, in the 
·t run, would probably cost less? 
That's where I can offer you some 

•. As one creative person to another. 
My clients have published the results 
totally independent life-cycle cost 

:al Institute of Alamance, Alamance, N.C. Six A ssociates, Architects. 

study comparing ceramic tile with the most 
commonly used alternatives. 

And, over the selected life-cycle of 
40 years, ceramic tile actually came out 

less expensive to install and maintain 
than any other floor or wall finish studied. 

That may surprise you. But it didn't 
surprise me. I've been seeing proof of the 
durability of ceramic tile for years. 

Some ammunition to help you 
convince your clients. 

Justwrite my clients, the Tile Council 
of America, for your free copyof'Ceramic 
Tile: Life Cycle Costs:' 

It states the economic case for ceramic 
tile in figures even your most skeptical 
clients will understand. 

And I hope it convinces you to use 
real ceramic tile in your next job. 

Because my job may depend on it. 
Tile Council of America,lnc. 

Tile Council of America, Inc., PO. Box 326, Princeton, New Jersey 08540 



"I've been a masonry contractor for 22 years. 

Now I'm an insulation 
expert with Permalite 
Perlite Masonry Fill! 

e"We've just completed a Lord & Taylor job in 
Boston with Permalite Masonry Fill Insulation. 
This is a two-story building with 45,000 sq. ft. of 
insulated wall area. Another fill was specified, 
but I recommended Permalite Perlite Masonry 
Fill because it's energy efficient. The Permalite 
Perlite Franchisee, Whittemore Perlite Co., 
assured prompt delivery when I needed it, 
and his bid even included dropping off a trailer 
which served as storage for the insulation as • 
we used it. 

" I like Permalite Perlite Masonry Fill because it 
pours fast and free with no apparent settling. We 
just cut a triangle in the bag with a trowel 
and let it flow into the cores or cavities. Being 
white, perlite fill is clearly visible even in 
roofed-over areas. 

"When the specs call for block insulation, we call 
'Permalite' !" 

~J~ 
G. J. Luchetti, Inc. 
Framingham, Mass. 
Member M.C.A.A. 

/ 
I ,• 

\. 
Permalite Perlite Masonry Fill makes 
masonry walls energy efficient! 
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ePermalite Perlite Silicone-Treated 
Masonry Fill provides 20% better 
insulation than any other popular 
mineral-type loose fill-reducing heat 
transmission 54% or more and saving 
heating and cooling dollars that soon 
exceed its cost. It doubles two-hour 
fire-rated concrete masonry unit 
construction to four hours. And the 
inorganic perlite particles are coated with 
non-flammable silicone water repellent, 

making them five times more resistant to 
moisture than the next best mineral fill. 
Permalite Silicone-Treated Perlite 
Masonry Fill is manufactured from perlite 
ore mined by GREFCO, Inc., by licensed 
Permalite franchisees throughout the 
United States and Canada in 
conformance to Perlite Institute 
specifications. Write for specification data 
and the name of your nearest franchisee 
who can supply your needs NOW. 

PERMALITE® PERLITE MASONRY FILL 
GREFCO, lnc./Building Products Division 
3450 Wilshire Boulevard 
Los Angeles, California 90010 (e A subsidiary of General Refractories Company 
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In perspective 

The solar shadow: A discussion 
of issues eclipsed 
Every good presentation on solar energy 
seems to start with some slides of a New 
Mexico cliff dwelling , such as Mesa Verde. 
The normal discussion centers on the 
orientation, shading, solar gain, and some
times defense aspects of the dwelling . 
What is not mentioned is the coherence of 
the community , the density, the shared 
spaces, and the integration of all daily ac
tivities. Only after years of U.S. domination 
does one find the pueblos beginning to 
spread over larger areas. losing their 
center and common ground. The lessons 
to be learned from the pueblo are more 
than solar thermodynamics. However, 
solar energy is becoming a panacea for 
our energy ill s, the answer of soft technol
ogy. There is now a danger of this bright 
technology casting what is perhaps a long 
shadow over the broader issues of the pat
terns of growth and deve lopment and their 
effects on resources, the environment, and 
people 's li ves. The form and density of 
housi ng, the land use patterns , and the re
su lting transportation systems have a 
much greater potential for energy savings 
than any solar applications. If our commu
nity scale development is rational , residen
tial solar applications need provide little 
more than marginal improvements . 

A building is tied to energy use not only 
by its structural and mechanical design, 
but by its connections to employment 
areas, community services, and by its im
plic it infrastructure: the amount of pipes, 
roads, and utility wi res it demands. Since 
the Second World War the predominant 
symbols of our progress have been the 
growth of suburbia, freeways , and high
ri se office buildings. These developments 
create an infrastructure and a develop
ment pattern which must be rethought at 
the same time that alternate energy so
lutions are developed. If they are not, there 
is a danger that solar and other alternate 
energy sources may become a mech
anism to perpetuate these inefficient pat
terns rather than a means to a more en
vironmental ly sound culture. 

The present emphasis of solar de
velopment assumes the continuing expan
sion of suburbi a. The passive home de
signs. the active systems modeled at the 
universities. and a good part of the federal 
research and demonstration programs are 
focused on the single-family dwelling. 

It has been estimated that if all the 
single-family homes built between now 
and 1990 employ passive solar heating 
and cooling systems. as much oil will be 

An example of a townhouse adapted for passive solar heating is a low-cost farm-worker housing 
project planned in Watsonvil le , Ca. Cement-block common walls provide thermal mass , sound in- · 
su lation and fire safety . This passive solar system needs about one-half the greenhouse area and 
half the thermal mass that a passive single-family home in the same climate would require . 
"Techo." Developers: Envi ronmental Community Housing Organ ization . Architects: Van der Ryn, 
Calthorpe and Ptrs. 

saved as is expected to be recovered from 
the Alaskan North Slope. However, if the 
increased number of automobile trips re
sulting from this sprawling growth between 
now and 1990 were figured into a net 
energy analysis, the savings from passive 
solar would be greatly outweighed. 

Fuel for transit is not the only resource 
demanded in large quantity by single
fami ly suburban development. Land is 
another. Most common zoning restrictions 
and development patterns require the 
single-family dwelling to "float" on its site 
surrounded by minimum setbacks from the 
street and neighboring lots. 

Beyond land and transit, the potential 
energy savings from solar heating and 
cooling of buildings is greatly overesti
mated because of the inherent inefficiency 
of our most common housing forms. With
out solar and with a more severe climate, 
Sweden employs approximately 50 per
cent less per capita energy use for resi
dential heating than that used in the U.S 
Build ing scale, shared walls and floors . 
infrastructure , district heating, and better 
insulation could greatly reduce the energy 
demands of new housing. 

The cost of sprawl 
A thorough investigation of the resource 
and environmental cost of new develop
ments was made in 1975 by the Real Es
tate Research Corporation. The study, 
"The Costs of Sprawl, " assesses six model 
community types most likely to occur on 
undeveloped land adjacent to existing 
metropolitan areas. In the last decade, 70 
percent of the growth in thi s country oc
curred in such areas. Each community 
type used in the study contains the same 
amount of land-6000 acres-has 10,000 
dwelling units, and a population of 33,000. 
The communities are made up of single
family detached homes, clustered single
family homes, townhouses, two-story 
walk-up apartments, six-story apartments, 
and a combination of the above. 

The resulting land use diagrams of the 
housing types showed a 200 percent dif
ference in the amount of land consumed 
between the higher- and lower-density 
housing projects. The comparison yields 
an identical contrast with respect to capital 
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costs of construction, which reflect re
sources consumed in building and to 
some degree the amount of pollution pro
duced in the process (Fig. 1 ). The energy 
consumption of each housing scheme is 
determined primarily by the amount of au
tomobile use within the development area. 
combined with the residential heating and 
cooling consumption . Even though the 
study doesn't include the effects of the de
velopment's location with respect to job or 
town centers, the resulting energy con
sumption difference between the high
and low-density models is nearly 100 per
cent (Fig . 2). In all the issues contrasted, 
high-density planned developments had a 
more benign environmental impact than 
low density sprawl. 

Let us assume that a solar installation, 
either passive or active, can reduce the 
energy consumption of each dwelling for 
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heating, cooling, and hot water by 50 per
cent on a national average. (Although solar 
can provide up to 70 percent of a build
ing's needs, the cost effectiveness of such 
high performance systems falls off radi
cally.) This 50 percent reduction would 
produce a new graph (Fig. 2) in which the 
average energy consumption for each 
solar single-family dwelling would still ex
ceed the consumption of the nonsolar 
climatically unresponsive higher density 
planned dwelling by 30 percent I This solar 
application would not significantly affect 
the water and pollution, transit, or land use 
comparisons. It would, however, raise the 
capital costs for the low-density model 
significantly, fueling the argument that only 
a financial elite can afford such an en
vironmentally responsive future. 

A more concrete example of these 
issues is given by a well-designed passive 
solar home located on the top of the high
est ridge in the California Coastal mountain 
range. Just down the ridge is another 
house under construction of a more stand
ard variety. Comparison of the energy and 
environmental impacts of the two houses 
shows that the real differences are small. 
Both consume beautiful open space lo
cated near metropolitan areas which 
should be preserved for public use. They 
will probably produce the same amount of 
solid waste and consume the same 
amount of materials and energy in con
struction. Both demand an equally irre
sponsible infrastructure cost in roads and 
utilities. Finally, in gross energy terms the 
annual energy consumed commuting to 
town far outweighs the energy saved by 
the solar system. A 70 percent solar con
tribution for a well-insulated house in this 
climate will provide around 21 million Btu 
(MBtu) per year. Assuming 15 miles per 
gallon, a round trip to the town located 30 
miles away will consume .52 MBtu. This 
means that 260 commute days per year, 
excluding shopping, school, and other 
trips, will consume 135 MBtu or 6V2 times 
the energy provided by the solar system. 
And commuting represents only 45 per
cent of the average family 's mileage. 

Clearly, a comprehensive energy analy
sis of development patterns shifts attention 
from energy technologies to patterns 
based on social and economic structures. 

Transit 
Transportation is the largest nonindustrial 
energy consumer we have, accounting for 
25 percent of the national energy con
sumption. In this realm, as is so often 
stated for solar design, conservation 
should precede the implementation of al
ternative fuel sources. The simplest tech
nique for reducing transportation is to 
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Capitol Area Plan, Sacramento, Ca. Office of the State Architect. Barry Wasserman, state architect. 

Fig. 3. Dimetrodon, Warren, Vt. Architects: Wil
liam Maclay, James Sanford, Richard Travers. 

minimize the distances between home and 
work, home and commerce, home and 
school. The reduction of the national aver
age of 13,000 miles traveled per capita 
would not only be environmentally respon
sible but perhaps would provide a higher 
quality of life. The typical family living out
side the city limits travels 23 percent more 
miles or approximately 35 MBtu more per 
year than the city dweller. This amount of 
energy would heat an average low-rise 
condominium in town for one year. 

The overall densities , the pattern of daily 
activities, and the alternate transit systems 
available are the issues critical to reducing 
total auto miles traveled for individuals. 
Distribution of employment sites (decen
tralizing downtown employment concen
trations), decentralization of commercial 
site location (presence of local neighbor
hood stores and services), and transit 
networks (buses, trains, trolleys, bicycles, 
pedestrian paths) become the significant 
variables. These concerns in turn can help 
recreate the kind of human scale urban 
amenities, such as cafes, neighborhood 
parks, and local shops, which make higher 
density communities desirable. 

Form, density, and scale 
Beyond the implications of density, scale, 
and pattern on transit are some simple 
thermodynamic laws relating building form 
to energy consumption . 

The question of optimum building mass
ing, size, and orientation is a complex field 
and is extremely case specific with re
spect to climate and building use. How-

ever, it has consistently been shown that 
row houses and walk-up apartments are 
more energy efficient than single-family 
dwellings or high-rise apartment buildings. 

The old row house with proper orienta
tion, massing, and its common walls can 
achieve thermodynamic results similar to 
those of underground houses which have 
become a symbol of energy-conserving, 
extremely well-insulated, environmentally 
responsive design. The potential energy 
demand of a multiple-family dwelling can 
be one-half that of a single-family home. 
The common walls of a typical row house 
represent 40 percent of the building's ex
terior. While burying 40 percent of the 
single-family dwelling would achieve 
nearly the same thermodynamic results as 
common walls, it would be at greater cost. 

There appears to be a range of optimum 
building forms and scales dependent on 
use. In housing, these optimums not only 
are more cost effective for solar applica
tions but seem to coincide with the re
quirements of efficient transit for higher 
density developments. In addition, the 
low-rise, high-density housing forms are 
more suitable for district heating and use 
of the waste heat produced by electrical 
generation (co-generation). 

The use of appropriate glass orientation, 
thermal mass, shading, and passive solar 
systems can significantly improve the per
formance of all forms. However, the 
single-family dwelling demands more ex
tensive and therefore more expensive 
modification to provide for its consistently 
higher energy requirements. There are 
many examples of excellent passive de
signs for single-family residences but very 
few for multiple-family applications. This is 
not because passive solar is inappropriate 
for these building types; in fact the re
duced loads tend to make this application 
more cost effective. Lack of development 
is due to both common preconceptions 
and government policy about passive 
solar feasibility. 

Higher density housing and mixed-use 
planning also address the larger social is
sues surrounding the decay of American 
cities. Ironically, the solution of those 
urban problems may be more energy effi
[News report continued on page 50] 



Value-Engineered Performance in Exterior Walls . . . 

GRANOSTRUCT WAil. COMPONENTS 

What do you look for in an exterior wall system? 

Ability to meet budget? Design flexibility? and offer excellent energy-saving insulation 
Proven performance? Prompt delivery? High capability. They are custom-fabricated to 
insulation value? Easy erection? meet your specific design requirements and 

You probably want all these advantages ... 
and you get them with GRANOSTRUCT! 

That's why Granostruct has been used ex
tensively by major architects in all parts of 
the U.S.A. on hospitals, office buildings, 
multi-family residential structures and 
banks ... such as the new Citizens Federal 
Savings and Loan shown here. 

Economical Granostruct components weigh 
only one-tenth of equivalent precast units 

project schedule. 

For architectural design data and more in
formation, call us at (313) 537-9600 or 
write to Cement Enamel Development, Inc., 
26765 Fullerton Ave., Detroit, Mich . 48239. 

Advanced Technology in Exterior Wall Systems. 

Cement Enamel Development, Inc. 

Look for us in SWEETS, Sect ion 7. 5/Ce 



Creative design with 
LUCITE® sheets: 
DuPont now offers four 
basic options for 
architects. 

Now, with "Lucite" SAR, Du Pont research has 
established a new level of performance in abrasion 
resistance for optically clear acrylic sheet. Du Pont' s 
broad line of four different "Lucite" acrylic sheets gives 
architects greater freedom of choice in glazing 
materials for creative designing. 
1. 

11

Lucite" SAR for applications requiring the highest 
abrasion resistance ... close to that of glass.* 

2. Solar-tinted 
11

Lucite" sheet for energy saving through 
reduced air-conditioning loads, available in SAR and 
uncoated form. 

3. 
11

Lucite" T-1000 extruded sheet for use where max
imum resistance to impact is needed. 

4. 
11

Lucite" L cast acrylic sheet, with optical clarity and 
caliper-controlled thickness, for general glazing 
applications. 

All "Lucite" sheets are alike in offering good optics, 
resistance to chemicals and weathering and less than 
half the weight of glass. 

Send for a free kit that dramatically demonstrates 
the optics and comparative abrasion resistance offered 
by "Lucite" SAR. And get full details that will help you 
select from the broad line of "Lucite" acrylic sheets now 
available. Write: Du Pont Company,.Room 37027 A, 
Wilmington, DE 19898. 

Claim based on standard measurements according to ASTM 0-1044: ANSI Z26. i- l 966. Suitability of .. Lucite .. SAR for any specific application shou ld be 
verified through appropriate testing by the user. 

REG. U.S. PAT. a. T M. OFF. 
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1

ION: 
What's the best material for 
a parking garage-even one that's special? 

1ltJ'l1f))l1l'l1I(~ 
JlNSl\Tl~ll: 

Reinforced concrete delivers 
extra versatility and special strengths. 

When it was time to expand the Sutter
Stockton Garage in San Francisco, 
design choices were carefully evalu
ated . The needs of the structural addi
tion were special because of today's 
more stringent earthquake code 
requirements. 

Instead of simply adding on a sepa
rate structure , the designers decided 
to integrate the new with the old , struc
turally connecting the two, to make 
the total structure conform to the new 
seismic code . 

The designers ' choice : cast-in
place , reinforced concrete. Its versa
tility simplified the addition of the new 
11-story structure to the existing ?
story garage Concrete also provided 
the thinnest possible floor system for 
the relatively long spans needed for 
traffic flow. 

And , more importantly, reinforced 
concrete was the most economical, 
adaptable , and dependable solution 
to an upgraded earthquake-resistive 
system The designers adapted a new 
style of reinforcing for cou piing beams 
that increases their rotational ductility. 

Diagonal struts tied into a rectangular 
column were used in coupling beams 
to give as much as 90% more inelastic 
strength and at least twice the tough
ness in resisting earthquake forces as 
conventional reinforcing. 

Reinforced concrete also met strin
gent building code fireproofing re
quirements . And the permanent, 
textured appearance made the addi
tion a positive contribution to the 
downtown area. 

There's no question about the ver
satility of reinforced concrete for park
ing garages of all types. Because it has 
the answers. Write for Bulletin 7802. 

Architect : Sokoloff-Hamilton-Bennett, AIA, 
San Francisco 
Structural Engineer: H.J. Degenkolb & 
Associates, San Francisco 
General Contractor: Cahill Construction 
Company, San Francisco 
Owner: City and County of San Francisco, 
Uptown Parking Corporation 

SITE-CAST CONCRETE PARKING STRUC
TURES - a new 36-page book published by 
CRSI and PTI. Reports on 13 innovative ga
rages. Write for complimentary copy. 

CONCRETE REINFORCING STEEL INSTITUTE l!Ji'al 
180 North LaSalle Street. Room 2112 ~ 

'J1JIE J.\NSl\TEil'S IN Chicago. Illinois 60601 ... 

For information on Profes-

llEINl~()ll(;EJ) (;()N(;IlE'J1E ~~~::oM;;;:~~~~~:i;:a~~~;~n~: 
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News report continued from page 46 

cient than solar. Climate-responsive de
sign, including solar systems where 
applicable, can have its greatest impact in 
urban centers. 

Some recent development plans, fo
cused more on creating humane and vital 
town centers than energy or resource con
servation, present many of these ecologi
cal features. The recently adopted Capitol 
Area Plan for Downtown Sacramento calls 
for mixed, low-rise residential and com
mercial development in a zone dominated 
by office buildings evacuated every day at 
5:00. Although the plan calls for energy 
conserving features in buildings, conser
vation was not used as a major rationale 
for the land use. But these mixed-use 
high-density plans will minimize the transit, 
infrastructure, distribution, heating, and 
cooling requirements of these areas. 

The primary image of solar suburban 
development, in contrast, has been a de
centralized, do-it-yourself, small-business 
alternative to massive technologies. In a 
direct way, the solar home reinforces the 
notion of living autonomously and there
fore diminishes the sense of interdepend
ence necessary for comprehensive solu
tions to interactive environmental problems. 

The alternative to single-family detached 
solar homes is not necessarily leisure con
dominiums or high-rise housing projects. 
Individual expression in a planned high
density context is demonstrated in resi
dential areas of many older cities where 
architectural diversity, visual complexity, 
and personal uses still exist. In Vermont, 
some individualized high-density housing 
was developed by commonly building a 
foundation (with correct solar orientation) 
and allowing individuals to build as they 
pleased on any purchased section (see 
Fig. 3). Row-house zoning allows cohesive 
development by individuals. Residential 
cooperatives offer an opportunity for 
groups of individuals to participate in de
signing complexes which are normally left 
to speculative developers. 

It is clear that the infrastructure, pattern, 
density, and transit networks of residential 
development can have greater impact on 
resource conservation and energy con
sumption than any alternative technology. 
Development must be seen in a social, 
political, and environmental context 
in which solar and other alternative 
technologies are tools for new settlement 
patterns rather than compensations for the 
faults of the old. 
[Peter Calthorpe, Susan Benson] 

Peter Calthorpe is a passive solar designer 
with the Inverness, Ca, firm of Van der Ryn, 
Calthorpe and Ptnrs. 

[News: Eleni Constantine except as noted] 
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!CK-SERVICE METROPOLITAN DISTRIBUTOR: 
Brick Company 
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Indoor-outdoor ceramic tile pavers 
AS VERSATILE AS YOUR IMAGINATION. 

Imagine 1/2-inch ceramic tile pavers that work beautifully indoors and 
outdoors. In commercial or residential use. Vertically or horizontally. 

Naturally, they're slip resistant from a natural textured, non-glazed 
fmish. And, their high density resists absorption ... so important under 
freeze/thaw conditions. 

Imagine subtle, compatible shade variations from natural flame
flashing of the world's fmest clays. It's why our pavers have a special 
hardness and durability. And why they age with an attractive patina - like 
all fme natural materials. Artificial chemical flashing can't match it. 

Thin, but with brick paver strength, they're also easy to transport 
and install. 

Imagine all these features in one paver. When you do, you've 
captured the versatile beauty of Normandie. 

II Normandie 
Circle No. 375 

from 

Metropolitan Ceramics 
P. 0. Box 9240 ·Canton, Ohio 44707 

Take a closer look at Normandie. Contact your nearest distributor. Or write to us. 



Now you can have the world'~ 
finest roof on any building. 

The MR-24® roof- the only 
true, double-lock, standing 
seam metal roof system on 
the market- is now available 
for use on virtually any 

THE MR-24 ® ROOF. 

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

structure: conventional, pre- -"-/=/=~'====K 
engineered or a combination. ._ 

Only one roof system c. 
back all those claims with 
a record of proven 
performance: the MR-24 That means you get design 

freedoms not associated with 
other metal roofs, plus quick installation 
with a minimum of labor. 

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

Here's why. 

mR-24- rwt ~ne/7 
~---::> <;c I 0' I Ii"'" 

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

close to the MR-24 roof in energy 
efficiency. 
· Just 4 inches of insulation, plus special 

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

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

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

To your client, that means virtually no 
maintenance . . . and big savings. 
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roof. Shouldn't it 
Keeps elements out. l' ·\ =-- on the next 

With over 150 million square feet of .~./ ~ __:::,, - 'c- _ buildi~g you 
MR-24 roof installed, we have never /-;/ ,~~\ '~- design? 
had a reported leak through our double- _/f · ,= ' ~ 
lock seam. __/ = ---' ==-

Not one. 
Our exclusive Roof Runner® machine 

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

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

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

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

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

Highest wind 
uplift rating. 
The unique 

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

Comparative U values. 

Roof System 

1 . Built-up roof with 
metal deck 

Calculated Butler tes 
U va lue Actual U v 

2" insulation .15 
4" insulation .07 

2. Industry stan
dard metal roof 

2" insulation 
4" insulation 

3. Butler MR-24 
Roof System 

2" insulation 
4" insulation 
6" inr.ulation 

' No tested U values available . 

.12 

.06 

.12 

.06 

.04 

.19 

.12 

.12 

.08 

.07 

To find out more aboul 
the MR-24 roof, contact~ 

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

Pages under "Butler 
Mfg. Co. Builder." 

Or, write to us for c 
free MR-24 roof syste 
brochure. 

~ 
Butler Manufacturing Comp 

BMA Tower, Dept. B-646 
Kansas City, MO 64141 . 
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PPG glass Ptl'fonnance 
helped to design Winston·Salem~ 

newest landmark. 



And R. J. Re1rnolds' Headquarters 
sets a beautiful energy example. 

It reflects 82 percent of the solar 
heat gain and su_nlight that reach1 
it. It wears 170,000 square feet 
PPG Solarban• 550-8 Twindow9 
reflective insulating glass. 

And it is an architectural trium 
The stunning new world head

quarters for R. J. Reynolds lndu 
tries, Inc., in Winston-Salem 
the beautiful North Carolina Ian 
scape and clouds. It contains mo 



10 acres of office space and 
ns with vitality and comfort. 
Jt far more important: Its energy 
lgs may reach 27 .2 billion Btu's 
:1r, according to RJR, depend-
>n the weather. In a moderate 
:1te like Winston-Salem's, that's 
1gh to heat and cool more than 

homes for an entire year. 
ey ingredient for the designers 
he performance characteristics 

of the neutral silver PPG glass. It 
enabled the architects to make such 
a breathtaking design statement 
possible. 

It could pay you to consider PPG 
Solarban Twindow reflective in
sulating glass for your next building. 
To find out more about it, see 
Sweet~ 8.26Pp. Or write directly to 
PPG Industries, Inc., One Gateway 
Center, Pittsburgh, Pa. 15222. 

PP8: acmmn 
farU.Fubn 

iii 
INDUITRllS 
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• 

• 

It's fast-moving, 
power-operated, 
insulated with urethane 
foam, and 
neoprene-sealed 
around the perimeter to 
prevent energy waste. 

Ask the Clark Door man in 
your area to show you how 
energy-saving discipline is 
built-in to every Clark 
power-operated industr ial 
door. Or write for more in
formation. Today. 
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* 8' wide door opens in 4 seconds. 
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ENERGY MANAGEMENT 
VIEWS FROM THE 
NATIONAL ELECTRICAL 
CONTRACTORS ASSOCIATION VOL. Ill, N0.1 

THE ENERGY SITUATION - VIEWED FROM 20-20 IDNDSIGHT. 
It's difficult to tell when the 

turning point actually occurred. 
Perhaps it was in 1950, when we 
began to import oil because it was 
cheaper than oil produced at home. 
By 1973, we were helplessly ad
dicted to foreign oil, at any price. 
Maybe it was in 1978, when we 
began to quietly import natural gas. 

It might have been in 1979, 
when the country finally began to try 
and conserve energy. The "Energy 
Conservation Standards for New 
Buildings Act," PL-94-385, Title 
Ill, emphasized the need to conserve 
energy, beginning with new building 
design. Plenty of examples were con
structed in the early 1980s, showing 
what could be done when the archi
tects were given energy efficiency 
as the design priority. But it wasn't 
enough. By then, the trend was 
already irreversible. 

Maybe the problem was just 
too subtle to get the support of a ma
jority of voters. It had accomplished 
its insidious damage before the 
symptoms really became obvious. 
From this perspective it now seems 
probable that it was consumer apathy 
that did us in. That should have been 
obvious by 1980. If only we could 
have seen where we were headed. 

The economics of supplying 
power for manufacturing shifted to 
electricity sometime shortly before 
1985. Even though the cost of elec
tricity was climbing, it became more 
profitable to run plants with energy 
created from coal, uranium, or 
hydro-power. 

Imported oil had gotten scarce 
at any price, and gas production 
from new methods such as coal 
gasification didn't pan out as ex
pected. Neither did oil from shale. 
Attempts to import the enormous 
amounts needed were turned back 
by foreign suppliers who decided 
that the American dollar was no 
longer a viable medium of interna
tional exchange. 

In retrospect, the final turning 
point may have occurred in 1988. 

By then, the voters 
had a taste of life 
with $10,000 auto
mobiles that aver
aged 27.5 miles per 
gallon of gas that 
cost $2.25 per gal
lon. Inflation be
came hopelessly 
confused with 

capital gains. Strangely, it wasn't 
until then that public demands for 
more electric generation began. But 
the damage had been done. 

There we were, with hundreds 
of years of coal in the ground. But we 
could not mine it fast enough, and we 
could not bum it clean enough. By 
then, nuclear power was closed out 
as an option and it was i~possible to 
restart the construction program that 
was abandoned in 1985 when delays 
had lengthened the time to build a 
new generator to nearly 20 years. 

Looking back, the biggest prob
lem was probably one of values. We 
just couldn't seem to put the neces
sary effort into new energy sources 
and expansion of electric power. Too 
many people just refused to face real
ity. Too many people just would not 
believe that this could ever happen to 
our country. They just could not ac
cept that we had to pay the price one 
way or another. And the Congress 
went along with them. 

If only they could have believed 
. . . if only they could have believed ... 
if only .. . 

Of course, all of the above is 
pure fiction. Maybe it is pure en
tertainment. But, then again, truth 
sometimes turns out to be stranger 
than fiction. Whether this scenario 
becomes fact, or remains fiction, is 
crucial to our existence as a nation. 
As you plan for the future, contem
plate these things. And depend on 
a qualified electrical contractor be
cause "if electricity makes it possi
ble, qualified electrical contractors 
make it practical." 

If you are a designer or manager 
of energy-efficient buildings, we 
have a free offer for you. Write on 
your letterhead that you read this 
page and we will send you a copy 
of the Total Energy Management 
Handbook - the most comprehen
sive guide to energy conservation in 
buildings yet published. Write soon, 
becausethetimeforoptions is growing 
shorter, and shorter, and shorter . . . 

........ """ THE NATIONAL ELECTRICAL 
:~ '\ CONTRACTORS ASSOCIATION 
; _...,...-""- ~ Department PA-49 
~~ i 7315 Wisconsin Avenue 

' •Washington, D.C. 20014 
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From Savannah to Sioux Falls 

Microzinc 70 
Reduces Installation Costs! 

Microzinc 70 Batten-Seam and 

Standing Seam LOK Systems™ are 

specified for their clean, crisp design 

and their beautiful pre-weathered 

patina. 

That's one reason why a Microzinc 

70 Standing-Seam System was 

chosen for the aesthetic design 

among the pines in Savannah. 

Attractive Economically, Too! 
Each LOK System™ is delivered in 

pre-engineered form. Installation is so 

simple that on-site labor costs are 

substantially reduced. 

Once Microzinc 70 is installed it 

becomes even more attractive . . . 

no maintenance problems; no leaks, 

no staining from run-off, and no rotted 

materials. 

Solved Leaking Problem 
That's why a Microzinc 70 Batten

Seam System was selected to cure a 
chronically leaking roof in Sioux Falls. 

In the extreme weather conditions of 

South Dakota ... -30° F. in winter 

to near 100° F. in summer ... a Micro

zinc 70 LOK System™ provides the 

flexibility to solve the problem. 

Investigate the on-site cost sav

ings and long-term maintenance-free 

economy of a Microzinc LOK Sys

tem™ for your next specification. 

For further information, write or 

call today. 

Christ the King Church, Sioux Falls, SD; Architect: The Spitznagel Partners; Installation: 
Alco Sheet Metal, Sioux Falls 

Neurological Clinic, Savannah, GA; Architect: Miller & Bush Architects; Installation: 
Greeneville, Tennessee 37743 (615) 639-8111. Delta Metals, Inc., Savannah 
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There are some things a Paddock Equipped Swimming Pool can't do its~ 
but we're working on them. 

The age of the self-operating swimming 
pool is here. It begins with the field-proven 
Paddock SCRS Recirculating System. 
This system forms the top of the pool wall 
to eliminate all perimeter pool piping and 
comes in the sophisticated beauty of 
maintenance-free stainless steel. 

The SCRS System senses pool activity 
and automatically programs the most 
efficient operation for the number of 
swimmers in the pool and their activity. 
Metering surge weirs and the main drain 
open and close automatically. Filtration 
rates increase automatically when the pool 1 

is in heavy usage. The present flow from 
the surface during non-use periods is 
automatically maintained, as are the 
recreational and competitive water levels. 

In filtration, Paddock offers the first 
innovation in over a decade - The 
Paddock Vacuum High Flow Sand (VSC) 
Filter. NSF approved for flow rates up to 
20 GPM per square foot, this new filter has 
an effluent of higher quality than Dia
tomaceous Earth Filters. It's energy effi
cient, backwashes without a pump, re
quires no filter aid and has an open tank for 
instant inspection. 

Automatic control of chlorine residual 
and pH is accomplished by the Paddock 
Hydro-Analyzer Model 4000. Model 4000 
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is computer programmed to conver1 
electrode signals to computer lang1 
and monitor the pool in accordance w 
2,000 line program. It is self-testing 
after initial setup, gives a true chic 
residual reading regardless of variatio1 
pH. It tests and maintains the desired 
of chemicals in the pool automatic 

Building or remodeling a pool? 
Paddock SCRS System complimi 
concrete, gunite or steel wall construe 
Or, Paddock also manufactures the fan 
stainless steel permawal pool wall sys 

Paddock equipment can be complc 
automated or monitored for ma1 
operation in a fraction of the time reqt 
for other equipment. Labor is the lar 
maintenance item on a swimming i 
The simplicity and dependabilit 
Paddock equipment cuts this cost tc 
very minimum. 

Detailed literature or design assist< 
may be obtained by writing the ' 
President of Marketing, Paddock of I 
fornia, P.O. Box 511, Rock Hill, S1 
Carolina 29730. 

Paddock® 
POOL EQUIPMENT COMPANY, INC. 
P.O. Box 511 
Rock Hiii, South Caronna, 29730 
Telephone: (803) ·324-1111 
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Attractive home on Cape Cod, Massachusetts; Architects Bedar & Alpers, Boston, Massachusetts; Wood siding and wood trim treated with Cabot products. 

Wood and Cabots Stains ... made for each other 
Cabot's STAINS 
Here is a wood at its wonderful best. The architect, 
in specifying a finish for this home, sought beauty 
and more ... a finish that would stand up to summer 
sun and winter cold, that would require minimum 
maintenance while protecting the wood for a long, 
trouble-free life. His choice: Cabot's Stains. 

Cabot's Stains, in 87 unique colors, enhance the 
wood grain, grow old gracefully, never crack, peel, 
or blister ... are ideal for shingles, siding, clapboards, 
paneling, and decking. In terms of natural beauty, 
economy, and ease of application, Cabot's Stains 

are best for all types of wood, exterior or interior, and 
all wood surfaces, smooth, striated, or rough-sawn. 

Cabot's patented colloidal manufacturing process 
assures exacting standards of color, deep pene
tration, and wood preservation. In a world that is 
constantly shouting "new," Cabot's Stains are very 
proud to be "old, the original, and still the best." 

For color cards and information, write: 

Samuel Cabot Inc. 
One Union St., Dept. 428, Boston, Massachusetts 02108 

ucabot's Stains, the Original Stains and Sta ndard for the Nation since 1877" 



Celotex makes the stuff 
the best roofs are made of. 
The Pink Stuff: 
Thermax® Roof Insulation 

Thermax Roof Insulation is the most efficient 
on the market with a Factory Mutual Class 1 Fire Rating. 
Thermax provides from 75% to 250% more insulat
ing efficiency per inch than fibrous glass, com
posite, perlite and fiberboard roof insulations. Yet 
Thermax's unique construction makes it thinner and 
lighter than less efficient insulations. 

Thermax's isocyanurate foam core is rein
forced with glass fibers for greater dimensional 
stability It is sandw iched between two asphalt-
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saturated inorganic facers which give it the 
additional strength necessary for good roofing ap
plication. It can be installed directly over steel deck 
with no other material (like perlite) between. 

For architects, that means: less deadload 
factor, thinner nailers at roof perimeters and around 
roof openings, and smaller fascia design. 

The Green Stuff: 
Tempchek® Roof Insulation 

Tempchek gives you the same high "R" facto1 
as Thermax, with the same top-rated insulating ef
ficiency per thickness. Tempchek also has the same 



lightweight, easy cutting, easy handling, easy appli
cation characteristics as Thermax, and the same 
compatibility with hot asphalt. 

Its glass-reinforced urethane core gives 
Tempchek excellent dimensional stability. 
And Tempchek costs less installed than the greater 
thicknesses of conventional, lower-efficiency 
materials required to achieve the same insulating 
results . That makes Tempchek the first choice for any 
non-fire-rated job. 

The Stuff With Holes In It: 
Celotex Vented Ply Sheet 

When laying a roof, inadequate brooming is 
one of the major sources of roofing problems. 
Sometimes even the most careful brooming can 
trap gases, vapor and moisture that can cause bl is
tering later on. Celotex Vented Ply Sheet has 1/ 4" 
holes that allow gases, vapor and moisture to escape 
during application, so the whole brooming process 

is eliminated. The holes are computer-patterned so 
they fall in different places in each successive layer 
of felt. The results are a roof that is easier to install 
because no brooming is necessary and, more 
importantly, a roof that is almost blister-proof. 

Celotex Vented Ply Sheet further reduces 
installation cost by requiring only three plies instead 
of the conventional four. (Over insulation and non
nailable substrates, only three plies are required. 
And over nailable substrates, lay down three plies 
and a Celotex base sheet.) 

The Pink Stuff, The Green Stuff and The Stuff 
With Holes In It. They add up to a roof that gives you 
what you want: maximum insulating efficiency, mini
mum weight, and no problems. For complete details, 
contact your Celotex rep {ilotex.: 
or write: John Hasselbach, ® 

The Celotex Corporation, 
P.O. BOX 22602 TheCelote~~:,~~i~n~fa~.TF~or ida 33622 
Tampa, Florida 33622. a •. 11m ~alter com p any 



It takes confidence to say Biko prod
ucts are best. Best in design. Best in 
workmanship. Best in reliability. And 
you'll find that confidence reflected in 
the wording of our catalog specifications 
for every Bilco product. 

Proper operation is the most impor
tant requirement of a horizontal door. 
When you specify Bilco, you call for roof 
scuttles, automatic fire vents, ceiling ac
cess doors, sidewalk, floor and pit doors, 
equipment hatches and basement doors 
that are guaranteed to operate properly. 
You are also specifying performance 
proven products that offer long, trouble
free service and complete satisfaction 
for your clients. 

For information, details and speci
fications, see our catalog in Sweet's Ar
chitectural, Industrial Construction and 
Engineering Files or write for a copy. 

DOORS FOR 
SPECIAL SERVICES 

The Bilco Company, Dept. PA-49 
New Haven, Connecticut 06505 
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from top 
Roof Scuttle 

Standard sizes in steel or 
aluminum for safe, convenient 
ladder access to the roof. 
Features floating cover action, 
automatic lock-open with 
operating handle for one-hand 
closing. Weathertight. Also 
standard sizes for ship stairs 
or normal stairs, as well as 
special sizes to order. 

Automatic Fire Vent 

Designed and built for complete 
reliability and long service. 
Insulated and gasketed for 
weathertightness. Exclusive Bilco 
Thermolatch™ mechanism is 
activated by fusible I ink or, when 
specified, by electrical signal 
from smoke detector or other 
emergency device. Sixteen standard 
sizes and types with UL and FM 
labels. Special sizes available. 

Ceiling Access Door 

Two sizes in choice of all steel 
or steel frame with aluminum door. 
Typical sturdy Bilco construction. 
Available in either upward-opening 
or downward-opening types. 
Spring lifting levers assist in 
opening and closing. When 
specified, provision can be made 
for application of acoustical tile 
by others. 

Floor Door 

Single and double leaf designs 
for every interior floor access 
requirement. Built-in torsion rods 
for easy operation of the steel 
or aluminum plate doors. Models 
with diamond pattern surface or 
to receive carpet or composition 
floor covering. Available in 
eight standard sizes and in 
special sizes. 

Vault, Pit or Sidewalk Door 

Watertight doors in single or 
double leaf design, rugged steel 
or aluminum plate construction. 
Eight standard sizes or special 
sizes to order. Tubular 
compression spring operators 
afford smooth, easy operation. 
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''Lighting costs were keeping 
my profits down .. ~' 

"Until I put energy-saving 
Watt-Miser™II fluorescents up!' 

faving money on lighting costs is 
Nhat Watt-Miser II fluorescents 
:rom GE are all about. They use 
ess electricity than standard fluo
~escents; yet give you about the 
;ame amount of light. So wattage 
~eduction is immediate ... and so is 
;avings. 
Watt-Miser II F 40 can save you up 
'.o 14% on the electricity each lamp 
:onsumes when they replace your 
;tandard four-foot F40 fluorescent 
'.ubes in a typical two-lamp open 
;trip Rapid Start fixture (about 11% 
.n a typical four-lamp recessed 
~apid Start fixture). 

Watt-Miser II Slimline, rated at 
100 lumens-per-watt, can save you 
up to 20% of the fixture wattage. 
High-Output Watt-Miser II lamps 
use almost 14% less wattage than 
conventional eight-foot mA Output 
lamps. 
Watt-Miser II Power Groove® is an 
exclusive GE energy-saving lamp 
that can reduce your fixture wattage 
by more than 18%, compared with a 
standard T12 lSOOmA lamp, in a 
two-lamp fixture . 
For the ultimate combination in 
efficiency and savings, there's the 
new Maxi-Miser™ System from GE. 

Two Watt Miser II F40 lamps and 
the new Maxi-Miser II ballast in a 
Rapid Start two-lamp fluorescent 
fixture will average up to 24% more 
light per watt than standard F40 
systems- and use as much as 19% 
less wattage. 
Ask your GE representative to show 
you how much you can save with 
Watt-Miser II fluorescents. Or 
contact General Electric Company, 
Dept. C-921, Nela Park, Cleveland, 
Ohio 44112. Phone: (800) 321-7170 
(In Ohio (800) 362-2750). 

100 Years of Progress for People 

GENERAL. ELECTRIC 
C-921 



Into every Hin-Kay, 

our family puts their prid• 
We'd like to Introduce you to some of 

the people who design, build and market 
ou r whiteprinters. We're not a giant com
pany at Blu-Ray, everybody knows every
body. Hence we think of our people as 
family. With a family's pride in good 
workmanship. 

Twenty-five years ago we started out 
in a sort of cold water flat. It didn't take 
us long to grow. Because we bui lt a bet-

1. Isabelle Schlott , Office Manager 2. Anne Fantone, 
Sub-A ssembler 3. Bob Putnam, Design Engineer 4. 
Charlie Doane, Machine Assembler 5. Al Sharka, 
Manufacturing Inspector 6. Jack Miller, Administrative 
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ter mouse trap and backed it with a 
unique-to-the-industry, one-year warran
ty on parts. This and the pride of our peo
ple have made Blu-Ray an undisputed 
leader in the industry - with a nation
wide network of over four hundred 
dealers, and with sales (which surprise 
even us) in forty-seven countries around 
the world. 

BlU-HRVt 
• 

we give you more uptime 

We thought you'd like to know: IA 
you buy a Blu-Ray, you buy a qu. 
machine made reliable by these c 
cated folks. Oh, yes. Our sales marn 
(there's one in every family) suggesti 
ask you to send for our beautiful li1 
tu re. Please do. Blu-Ray, In corpora 
Essex, CT 06426. Telephone ( 
767-0141. 

Assistant 7. Ray Culver, Shipper 8. Dave AndE 
Final Inspector 9. Woode Bossemeyer, Preside1 
Ron Tower, Factory Service 11. Ellen Morrell, Ma 
Finisher 12. Edie Barrett, Forelady, Sub-Assemb 
Art Hebberger, Sales Manager 14. Lorraine Yeor 
Receptionist 15. Gabe Gennette, Chief Engineer 
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This co1npact kitchen catalos 
should be in your Master File 

ACME . . . America's oldest and largest 
manufacturer of compact unit kitchens 
proudly presents their Golden Anniversary 
Catalog. 

Page after page in full color, complete 
with detailed specifications on refrigerator
range-sink-cabinet units from 30" to 72". 
Where unit kitchen space is your problem, 
check the many Acme exclusive features 

... and you will know why Acme is rapidly 
becoming first choice with architects 
everywhere. 

Learn more about Acme Unit Kitchens; 
see Sweet's Architectural File l l .28b/ Ac, 
or write Warren Robbins, Architect's Service 
Division for additional copies of our 50th 
Anniversary Catalog and copy of our 
Architect's Specification Manual. 

Acme-National Refrigeration Co., Inc. 
General Offices and Factory 
P.O. Box 5188, 19-26 Hazen St., Astoria, N .Y. 11105 



The idea: 
space and dimension. 
Some refer to Le Corbusier (1887-
1965) as the Picasso of architec
ture. Visionary. Radical. Master 
urban planner. His ideas led to 
functional yet monumental build
ings, their designs based on geo
metric principles and precise 
human-scale proportions. In the 
20's, he envisioned urban con
cepts that still serve as models for 
planners. Le Corbusier helped de
fine modern architecture. His were 
innovative ideas of space and di
mension. Nevamar in its own way 
is an innovator in dimensional sur
facing concepts. Our laminate line 
remains a unique source for sur
facing ideas. Possibly new ideas 
for you. 

-DECORATIVE LAMINATES 
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Introduction: The energy function 

Introduction: Part 1 
Conservation is beautiful 

The intimate role of energy in our lives 
provides us with a source of pleasure. 
The art of composing with energy 
is a new direction for our architecture. 

The application of natural thermodynamic 
energies is an animal instinct. Herds of 
animals huddle together in the winter for 
warmth and seek shade in the summer. 
They only live where they can successfully 
use the natural energies available to them. 

The social and cultural structure that the 
human animal has created for himself is 
less direct. In addition to the geothermal , 
biothermal, tidal, solar, and wind energies 
avai lable to wildlife, we have fashioned 
ways of using coal, oil, nuclear and gas as 
we ll as hydropower. These sophisticated 
technologies are designed to augment the 
shelter we provide in buildings. So many 
steps removed are we from the rest of the 
animal kingdom . that we can travel to 
another planet or be devastated by a fuel 
shortage. The whole industrial revolution , 
intent upon creating machines which ex
tend the freedom of man, has served also 
to enslave him to the fuel needed to run the 
machines and buildings. Focusing on our 
fuel bondage has brought attention to 
energy conservation and energy waste, 
our grossest national product. 

A street scene in Niamey, Niger, reflects energy and the natural instincts for good design. 

Why do people who know better ignore 
the intelligent use of energy? It is the 
same instinct which allows nurses to 
smoke cigarettes and eat junk food, and 
energy legislators to drive gas-guzzling 
cars. For centuries, the same fuels which 
were associated with work have also been 
associated with pleasure. It is the trans
formation of energy states wh ich enables 
us to do work with machines. Perhaps the 
luxury of using energy for play makes us 
feel less like machines. 

The reason people are not appropriately 
concerned may be that they secretly feel 
that whatever energy shortage there is 

today could be dissipated tomorrow if the 
need were grave enough. We could let the 
grass grow, let the snow pile up, park the 
car and take the bus, park the motor boat 
and row, produce clothes for replacement 
only when worn out, and turn the culture 
into a longevity-conscious culture instead 
of a throwaway culture. 

We also know that, for now, lightning 
does not strike buildings which ignore the 
appropriate use of energy. In fact, if the 
demand for energy goes up with the sup
ply, there is no problem. The culture says: 
if you can pay for it, you can have it. The 
only restriction that society has traditionally 
levied is that the pursuit of one person's 
pleasure not deny the next person his 
health, safety, or welfare. Concern has 
grown in recent years over this system be
cause of cost. The availability has always 
been related to price, but the price of 
energy has always been relatively low. The 
use of energy for pleasure seemed avail
able to everyone, now and in the future. 

Energy conscious counterculture: There 
is in America today a counterculture which 
is based upon more rational energy con
sumption. The logic of the counterculture 
is simple. If the energy resources on this 
earth either are reduced by present politi
cal situations, remain constant, or are non
renewable in the future, the supply and 
demand curves must cross at a higher 
cost each year. To arrive at a lower cost 
requires that we either increase the supply 
or decrease the demand. To reduce the 
demand we must: 1) change the popula
tion growth , 2) change the pattern of 
energy usage by the existing population, 
3) alter the machines and buildings which 
consume the energy, or 4) increase the ef
ficiency of the fuel. To increase the supply 
we must: 1) use more of the available re
newable energy sources (sun, wind, etc .. ), 
2) grow our own (biomass), or 3) be more 
efficient in the treatment or reuse of our 
waste resources (i.e., process garbage, 
recycle , etc.). 



Introduction 

Food for thought: An interesting parallel 
to draw is between energy consumption 
and food consumption. The food we eat 
after all is, in its base form, fuel for our 
bodies. Other animals move from place to 
place seeking food. Early nomadic 
peoples did so as well. As the natural sup
ply diminished and other, more permanent 
societal influences governed, people 
sought ways of growing their own food. 
They planted vegetables and herded ani
mals. In short, when the available fuel 
supply diminished, they sought ways of 
replenishing it. Soon home-grown food 
was passed from one climate to another 
(as we do now with oil). Of course technol 
ogy provided ways of preserving food and 
preparing it that made one food edible 
which had previously been inedible (as we 
are now trying to do with solar). As the effi
ciency of growing our own fuel for our 
bodies has increased, we have tapped the 
earth for other fuels to run the farms. 

If today's energy problems actually suc
ceed in causing mankind to reevaluate his 
fuel supply to the point where it becomes 
necessary to rely upon the replenishable 
supplies of energy available to us , then we 
are smack in the middle of a turning point 
in the history of the modern world as 
graphic as when the first men decided to 
herd their own animals and grow their own 
plants. The difficulty of this task compares 
to trying to convert back to horse power. 
How does this relate to architecture? It 
affects architecture because architecture 
affects it . About a third of the energy con
sumed in this country is consumed in 
buildings. As extensions of the body 's abil
ity to withstand the elements, buildings 
also require fuel. If we think of food as fuel , 
we also recall that animals are fed, 
machines consume, but humans can dine. 
The consumption of fuel for human use 
should be more than just the intake of fuel ; 
it can be an art. 
How can energy use be an art that 
minimizes waste? The pleasing aes
thetics of energy suggest that our build
ings not pollute the atmosphere, that they 
consume fuel efficiently , that the fuel be 
abundant and replenishable , that the costs 
be low, that the buildings be safe and com
fortable , and , most important to the art of 
architecture, that the building be shaped , 
organized , and situated to be as self
sufficient as possible. As with other art 
forms , these standards of excellence can 
conflict with one another, but appreciating 
the thermodynamic beauty of a building is 
more than a low fuel bill . It is an apprecia
tion of how the disparate mechanical and 
nonmechanical aspects of the building in
terrelate to form a whole composition for 
thermal comfort. [Richard Rush] 
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The structure of the magazine 
This magazine is divided into two main 
sections. The first part stresses the 
background and principles of the energy 
function . The purpose is to represent the 
issues relevant to the understanding of 
energy use and conservation in buildings. 
The second part is designed to present 
nonresidential buildings which were con
sciously composed with energy principles. 

To accomplish the task inherent in the 
first part of the issue, we have sought the 
help of experts in the fields of law and 
economics, passive and active general 
building conservation, and passive and 
active solar design. Each generic overview 
portion is followed by a more specific arti 
cle which isolates a particular element of 
the general concept in some detail. The 
guest authors' biographic sketches follow: 

John P. Eberhard is director of Architec
tural Research Associates, Washington, 
DC, and holds degrees in both Architec
ture and Industrial Management. His 
career has included positions as director 
of the Institute for Applied Technology, Na
tional Bureau of Standards; dean of the 
School of Architectural & Environmental 
Design , State University of New York at 
Buffalo; and president of the AIA Research 
Corporation. Recently, Mr. Eberhard 
began his own architectural research firm 
and publishing company. The emphasis of 
these organizations is on research to im
prove the processes of designing and 
constructing buildings . 

Senator Charles H. Percy was chairman 
and C.E.O. of Bell and Howell Company 
when he became the Republican candi
date for governor of the State of Illinois in 
1964. In 1966, he successfully cam
paigned for this first term in the U.S. Sen
ate. The Senator was reelected in 1972, 
carrying all of the state 's 102 counties . In 
1978, he was again returned to office. In 
addition to membership on a series of 
Senatorial committees, Senator Percy is a 
leading member of the Solar Coalition in 
Congress, and is chairman of the Alliance 
to Save Energy, a private, nonprofit or
ganization . 

C.W. Griffin is formerly a senior editor of 
Engineering News Record. A professional 
engineer who now serves as a construc
tion consultant and technical writer, he is 
perhaps best known to architects for his 
Manual of Builtup Roof Systems, published 
by McGraw-Hill in 1970. He has authored a 
series of energy-related books since 1973. 
His first, entitled The Economy of Energy 
Conservation in Educational Facilities , was 

published by Educational Facilities La l 
ratories. It has been followed by the be 
Energy Conservation in Buildings. Tee, 
niques for Economical Design which w 
published by CSI. It is reviewed on p . 1 

William Morgan has been fascinated t 
the use of earth in architectural form si 
his student years. He is presently pre i:: 
ing a book on Earth Architecture with [ 
Ludwig Glaeser of the Museum of Moc 
Art in New York . Also in preparation b) 
Morgan is a book on Aboriginal Americ 
Architecture. William Morgan is best 
known to architects for his outstandin ~ 

work as an architect in private practicE 
Jacksonville, Fl . He was chairman of It 
AIA Committee on Design in 1978. 

J. Douglas Balcomb is assistant divisic 
leader for solar research at the Los Al < 
Scientific Laboratory of the University 
California in Los Alamos, NM. In recer 
years , Balcomb has become a respec 
leader and spokesman for the effectiv 
use of passive solar heating and cooli 
the US. He is presently chairman of th· 
International Solar Energy Society, Arr 
ican Section, and was founder and im 
diate past chairman of the Passive Sy: 
terns Division of ISES. The research 
underway at the Los Alamos Scientific 
Laboratories includes a DOE grant to 
itor buildings throughout the U.S. whic 
use the principles of passive solar de~ 

Sandra Oddo is a solar energy writer 
based in Hancock, NH (7000 degree 
days). She is a founding editor of So/a 
Age Magazine and a former staff writE 
House and Garden. Before 1970 she · 
a critic for Newsweek, Life, and The L1 
Angeles Times, and she served as a c 
sultan! for the National Endowment fo 
Arts- until thoughts about the future r 
energy more relevant. Her book, Life 1 

the Nearby Star: Some Implications o; 
Solar Energy Use, to be issued in 198 

Christopher Johnson is currently a 
member of the Minneapolis firm Arch i 
tural Alliance. His prior experience in
cluded major responsibility for the 
Minimum Energy Dwelling , and for thE 
velopment of the M.E.D . Workbook . V\ 
with the firm of Burt, Hill, Kosar, Rittelr 
& Associates of Butler, Pa, Johnson w 
project architect for the Pennsylvania 
University Solar Laboratory. His const 
and advisory experience includes the 
Minnesota Energy Alternatives Lobby 
HUD reviewer of solar system grants, 
the National AIA Energy Information C 
mittee. 



Energy law 

The laws of nature and the nature of law 
John P Eberhard and Senator Charles H. Percy 

A review of the development of energy 
standards legislation in building design 
and the positions emerging in response 
to the proposed performance standards. 

Over a long period of time we have begun 
to understand the laws of nature. These 
have been determined by forces outside of 
our control. We cannot change them. On 
the other hand, the laws made by man are 
determined by government. It is in their na
ture to be constantly revised. 

The formal processes of architectural 
design toboggan down a course shaped 
by the supportive and constraining as
pects of both sets of laws. The irremedi
ab le laws of nature provide for structural 
stability through the action of gravity wh ile 
at the same time gravity poses the con
straints of possible collapse if we fail to 
design properly. The laws of man support 
the contractual basis for doing business 
while also including penalties for failure to 
design properly. 

While we were in school most of us 
studied the laws of nature that relate to 
energy conversion , utilization , storage, 
and depletion. But it is only within the last 
few years that we have become aware of 
the growing body of man-made laws sur
rounding the exploration , supply, and use 
of fossil fuels. Congress has enacted laws 
which provide incentives for energy con
servation as well as regulations (most re
cently , the National Energy Act and Na
tional Energy Tax Act). This article wi ll focus 
on one example of regulations: The Build
ing Energy Performance Standards 
(BEPS) being developed by the Depart
ment of Energy (DOE). 

Laws of nature 
What is clearly intended by most "energy 
legislation" is to avoid the waste of fuel , 
specifically oil and gas. Energy use in 
buildings is the result of "work" being done 

to provide the comfort and support serv
ices which users need or desire. These 
needs and the energy required to meet 
them form the "energy budget" of a build
ing . How alternative sources of supply will 
be harnessed to meet this budget is part of 
the design decision. 

There are ways other than consuming oil 
and gas to use the energy conversion po
tential of nature to provide for human com
fort. These include ancient principles of 
harnessing the wind, the movement of wa
ter, natural daylight, and the warmth of the 
sun. Congress should continue to encour
age the use of alternatives such as these 
and other renewable resources to reduce 
our dependence on scarce fossil fuels. As 
illustrated in other articles in this issue, the 
utilization of passive and active solar 
energy, for which Congress has provided 
incentives, can be a major design oppor
tunity. Too often, however, legislation 
aimed at reducing the wastefu l use of oil 
and gas as supply sources does not 
adequately distinguish between general 
use of energy in buildings and specifically 
controlling waste through better design. 

The nature of law 
Under our Constitution, the Federal Ad
ministration has no police power with re
spect to the protection of health , safety, 
and welfare unless specifically designated 
by Congress. This police power resides 
primarily in the state governments. The 
Federal government can use rewards and 
sanctions to get state governments to 
adopt regulations, but the Congress must 
first find constitutionally acceptable rea
sons for allowing the use of sanctions. The 
development of building energy regula
tions must be understood in the light of this 
Constitutional constraint in order to under
stand why adoption and implementation by 
states is a key provision. 

In implementing any energy regulations, 
Congress should address these crucial 

questions: 1) Is there a clear need for regu
lation? 2) How can the regulations be writ
ten in a way which achieves substantial 
reductions in the demand for oil and gas? 
3) How can the regulations be framed in 
the " least intrusive" way to achieve the in
tended purpose? 

When the regulations legislated in the 
past few years by Congress to control the 
use of fossil fuels in buildings and to stimu
late the use of alternative sources of 
energy are tested against these questions, 
it appears that Congress has been well in
tentioned but some of its actions have 
been of dubious value. 

History of Energy "Standards" Law 
The "forced" adoption of ASHRAE 90-75 
by most states under the EPCA regulations 
is a case in point. Under the pressure of 
EPCA (PL 94-163: The Energy Policy and 
Conservation Act of 1975) , states began in 
1976 to formulate legislation designed to 
regulate building design with regard to 
energy use. In establishing building 
energy requirements for participating 
states, the Federal government relied 
upon ASHRAE 90-75-standards estab
lished by the American Society of Heating , 
Refrigerating and Air-Conditioning En
gineers. The American Institute of Ar
chitects (AIA) and others complained of 
the prescriptive nature of ASHRAE 90-75. 
Although supporters of ASH RAE 90-75 
argue that the individual chapters of this 
document may be seen as component 
performance standards, taken as a total 
set of standards it prescribes a conven
tional building assembled from conven
tional parts. As Chart One shows, archi
tects and engineers in normal practice are 
already designing buildings which meet 
or exceed the ASH RAE 90-75 standards 
These further assume that it is the building 
and its components which use energy, es
sentially ignoring the human activity which 
generates the energy needs. Even that 
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portion which pays token attention to 
energy supply alternatives (Chapter 11) 
can be used only by first designing a con
ventional building which establishes the 
energy budget Passive design solutions 
wh ich place no demands on mechanical 
solutions are not easily given credit by this 
process. However, no other substantive 
reference was available to the states in 
1976. 

With a grant from the Energy Research 
and Development Administration (ERDA) , 
the National Conference of States on Build
ing Codes and Standards (NCBCS) de
veloped a form of ASHRAE 90-75 which 
could be used as a portion of a building 
code . Additional funds were given to the 
Council of American Building Officials 
(CABO) to develop educational programs 
for building code officials, to help them 
understand how to review building plans 
and specifications for compliance. 
ASH RAE 90-75 was clearly on the way 
to being institutionalized. 

In 1976, the AIA realized that its lobby
ing for a nonregulatory approach based on 
tax incentives was not getting a favorable 
response from Congress. As a result, the 
AIA's Energy Policy Committee ap
proached the leadership of ASH RAE and 
gained their cooperation in a joint effort to 
explore the improvement of ASH RAE 
90-75 and to work towards the develop
ment of "performance" standards. While 
some architects objected to cooperation 
with ASH RAE as implying a degree of en
dorsement of ASH RAE standards in their 
present or corrected form, AIA believed it 
better to cooperate on the development of 
"performance" standards than to be in flat 
opposition to ASH RAE. But the result has 
been to make it difficult for the AIA to op
pose the EPCA legislation at the national 
level. However, in some states where local 
architects were more politically adroit, they 
were able to get the state legislature to 
provide for the eventual adoption of per-
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formance standards even though the state 
would propose to adopt some form of 
ASHRAE 90-75 as an interim measure. By 
now 42 states have adopted some form of 
legislation for energy-conserving design; 
all but two of these states (California and 
Ohio) are using ASHRAE 90-75. 

In the spring of 1977, the Department of 
Housing and Urban Development (HUD) 
began to carry out the provisions of PL 
94-385 (The Energy Conservation and 
Production Act of 1976). This law called for 
the development of "performance' stand
ards to be issued in August 1979, and to 
become law six months later. HUD de
cided that an energy budget approach 
was the most achievable method for " per
formance" standards. HU D's early moves 
were discouraged by their counterparts in 
the Department of Energy (DOE) who be
lieved that the most viable strategy was to 
further institutionalize ASHRAE 90-75 be
cause it was in the process of being 
adopted by various states. There was also 
internal disagreement: HUD had decided 
to go to the building industry professionals 
for the development of the data base and 
DOE wanted to keep the research internal 
to the Federal government. 

At the time the decision was made to go 
out to the industry professionals, a prime 
contract for the development of the 
"baseline" information for the national 
energy budgets was awarded to the AIA 
Research Corporation (an affiliated but 
separate corporation from the AIA). The 
AIA/RC in turn awarded subcontracts to 
the National Association of Home Builders 
Research Foundation, Syska & Hennessey 
(engineers) , the Ehrenkrantz Group , Heery 
& Heery, Brown Associates and several 
others to collaborate in the effort. An 
Energy Standards Technical Advisory 
Group was assembled from members of 
various industry organizations. 

This research project was conducted in 
two phases. Phase I, completed in January 

1978, surveyed a representative sample of 
commercial and residential buildings to 
determine their designed energy perform
ance. This sample included a wide range 
of residential and commercial building 
types and climates in the U.S., and was de
signed to allow accurate generalizations 
about the building population it rep
resented. Phase II was a larger research 
effort designed to produce specific sets of 
comparative information . The project 
budget of over $8 million provided for the 
participation of more than 700 profession
als, the redesign of some 200 representa
tive buildings, and a detailed computer 
simulation of the energy performance of 
designs for 600 building variations. The 
results of this work are summarized in 
Chart Two. 

The dramatic savings of more than 40 
percent in these redesigned buildings was 
the result of "energy conscious design." 
The principle, simply stated, is: "Buildings 
do not require energy; it is the requirement 
of people for comfortable conditions under 
a variety of climatic conditions which gen
erates the need for satisfactorily designed 
environments." This principle seems obvi
ous, but the dominant mode of energy 
"conservation" thought is produced by an 
engineering mentality that sees the 
energy-using equipment as the target of 
research , regulations , and building de
sign. When a building complex (such as a 
university campus), or a single building (a 
church) , or a room (extra bedrooms in a 
house), contains no human activity, there is 
no reason to provide comfortable condi
tions . Stuffing the walls of a building with 
insulation (insulation, though a good idea, 
has tended to be oversold) or putting 
sophisticated controls on an overdesigned 
air-conditioning system, bypasses the 
crucial issue of rethinking design to re
duce energy-consuming HVAC systems. 

The issue before Congress and the Ad
ministration is at what level to set the 



energy performance standards. DOE pub
lished preliminary proposed levels in the 
Federal Register in December 1978. It is 
their intention to update those preliminary 
levels in another Federal Register publica
tion scheduled for late February. Con
cerned parties have several months to 
comment on these published standards. In 
August of 1979, the final standards are to 
be forwarded to Congress with the Ad
ministration 's recommendations for im
plementation . One issue to be addressed 
at that time is whether the standards 
should be mandatory or optional. 

What lies ahead 
Energy-conscious design has not been 
very high on the agenda of the architec
tural profession . Commonly, it has been 
seen as an engineering concern and a de
sign constraint. The history of recent legis
lation, especially at the state and local 
levels, reflects this view. So do current po
sitions on the general issue of energy 
standards , which include: 

1) A position opposed to any further 
regulation of the building industry. This is a 
position popular with architects and build
ers, especially if they do not believe (or do 
not wish to recognize) that there is any 
substantial "energy crisis." Many people 
believe that there will be either new dis
coveries of oil and gas to increase the 
supply of fossil fuels , or a technological 
remedy (nuclear energy, coal gasification, 
etc.) . It does not appear to be realistic, 
however, to adopt a policy based on either 
expectation and as a result to go on wast
ing oil and gas in buildings. It is possible 
and desirable to design more energy-con
scious buildings. The issue is by what 
means can Congress and state legisla
tures ensure energy-solving design? 

2) Another position is to argue that the 
marketplace could produce sufficient 
economic incentives to bring about 
energy-conscious design . If the cost of 
fossil fuels continues to increase at the rate 
of 15 to 20 percent per year, building own
ers and users are going to become more 
and more concerned about how their 
buildings use energy. Government could 
encourage the construction of energy
conscious buildings by: 

a) Setting a good example in their own 
building programs. 

b) Supporting and encouraging educa
tional and informational programs that let 
building clients and building professionals 
know what is possible. The Alliance to 
Save Energy (an organization chaired by 
Senator Percy) could organize an informa
tion program for building clients, as one 
example. 

c) By providing tax incentives to the pri
vate sector and tax-supported grants to 
nonprofit institutions . Recent legislation re
sulting from the National Energy Conserva-

Basic differences between the federal BEPS and ASHRAE 90-75R formats 

ASHRAE 90-75R 
Presents design requirements for some, 
but not all, subsystems. 

Within the subsystems covered, there 
are a number of variables. Energy
consumption levels for buildings of a single 
facility type and in a single region will vary. 

Building classification is considered only 
in a general way. 

Makes no assumptions about facility op
eration . 

A static standard, considering energy 
consumption at a single point in time. 

Requirements are presented by compo
nent and subsystem; designer may make 
trade-offs {under Chapter 10) only after 
doing an initial design that meets the sub
system requirements. 

Passive systems may be considered 
only after doing an initial design that meets 
the subsystems requirements. 

Requirements are largely independent of 
siting and site features. 

Energy analysis is not required (Chapter 
10 allows an optional energy analysis). 

lion Policy Act does some of this. 
3) A third position, more consumer

oriented , holds that the nature of the mar
ketplace will prevent it from being as 
responsive as the situation requires . 
Speculators who construct buildings for 
immediate resale will always attempt to 
minimize the initial cost of the building, and 
will not make any energy-saving invest
ment which would add even minimally to 
that first cost. Speculative housing will 
probably pay only token attention to 
energy-conscious design until the home
buying public becomes more concerned 
about energy costs . 

Moreover, dollar costs alone are not a 
sufficient measure of the value of not de
pleting the earth 's finite supply of oil and 
gas. Just as government has set aside 
land for future generations by creating 
parks, far-sighted policies should con
serve energy resources. 

This third position can make a good 
case for regulations in the national interest 
to control the design of buildings with re
gard to their energy consumption. PL 
94-385 reflected this position to a certain 
extent in requiring that there be "stand
ards" for energy and buildings. 

How the Department of Energy decides 
to carry out this law is not yet clear, but it is 
critically important. If the energy budgets 
for national purposes are set to be compat
ible with ASH RAE 90-75 (a politically com
fortable policy), the building industry will 
get another major regulatory hurdle, and 

Preliminary BEPS 
Presents a single design energy
consumption goal for entire building. 

Major variables determing energy
consumption levels are facility type, cli
matic region, and fuel selection. A single 
goal Is stated for all buildings of the same 
type in a region. 

Facility use is a major factor. 

Assumes a standard facility operating 
pattern over time. 

A dynamic standard calling for the calcu
lation of energy consumption over a year 
and taking seasonal fluctuations into ac
count. 

Energy consumption of all subsystems is 
considered; allows designer to make 
trade-offs. 

Encourages use of passive systems 
within the building. 

May consider site conditions, orientation, 
mlcroclimatic factors. 

Requires a complex calculation of an
nual energy use {usually by computer) . 

the country will save no fossil fuels , be
cause professionals are already designing 
at that level in response to market condi
tions (see Chart One) . The few buildings 
not likely to be responsive to these condi
tions are not sufficient reason to regulate 
all buildings. 

If these new standards are to ac
complish their intended purpose, they will 
have to provide a genuine challenge to ar
chitects , engineers, and the building in
dustry. There is sufficient economic incen
tive to set rigorous standards, and there is 
a clear indication that it is technically pos
sible for designers to meet the chal-
lenge by using the principles of energy
conscious design . If the new regulations to 
be produced under Public Law 94-385 are 
tied to energy budgets which are a chal
lenge to the profession, a new burst of 
creativity could emerge. D 

Note: The comparison of BEPS and 
ASHRAE 90-75R reproduced above is 
taken from the "Building-Community 
Workbook" prepared by the National Insti
tute of Buildings Sciences with the permis
sion of NIBS. The comprehensive work
book is available from NIBS, Pennsylvania 
Ave. , Washington, DC, for $300. 

The workbook was drawn up by NIBS in 
order to assist the building industry and 
community in responding to the ANPR. 



Energy economics 

Penny-wise, dollar-foolish 
CW. Griffin 

A veteran energy author discusses the 
economic deterrents to energy-conserv
ing design measures inherent in the 
present tax laws, and proposes a 
standard energy tax reduction as a po
tential solution. 

To bureaucrats, the shortest distance be
tween two points is a spiral, and the De
partment of Energy's proposed building 
energy performance standards (BEPS) 
offer still another illustration of this bureau
cratic axiom. Instead of appealing directly 
to building owners' economic self-interest 
to cut energy consumption, the DOE per
formance standards travel the circuitous 
path of regulation. Complete with RIFs, 
(Resource Impact Factors) and RUF':: (Re
source Utilitization Factors), the acrony
mous governmental jargon that can con
vert the simplest ideas into metaphysical 
muddles, these DOE standards seem de
signed more to make work than to con
serve energy. 

The real fault, however, lies not with 
DOE, but with Congress's obstinate refusal 
to confront the energy problem. In the 5V2 
years since the Arab oil cutoff officially 
signaled the end of the cheap-energy era, 
federal energy policy has generally moved 
in the opposite direction from conserva
tion. Federal tax and financing programs 
have actually increased the waste
promoting subsidies in effect during the 
1973 oil embargo. The post-embargo im
position of gasoline price controls, Con
gress's benighted resistance to natural
gas price decontrol , and the increased 
federal share of our monumental high
way-building subsidies prevent the natural 
operation of market forces from resulting in 
energy savings. 

Compared with the profligate waste rep
resented by the subsidized cult of over
powered automobiles, buildings make a 
relatively modest contribution to the col lee-
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tive national energy-wasting effort But as 
one of three major classes of energy con
sumers (along with transportation and in
dustry), buildings rank second (to indus
try) in accounting for about 30 percent of 
the nation's total energy consumption. 
Probably a third of this energy consump
tion could be eliminated by current 
technology. How can we realize these vast 
potential economies? 

The need for tax reforms 
DOE's regulatory approach errs in totally 
ignoring users' economic interests and 
making the implementation of energy
conserving measures needlessly complex. 

Consider, for example, the required RUF 
calculation (designed to account for the 
additional energy required to convert and 
transport building energy). It is unneces
sary, because energy prices already in
clude the costs of distribution and trans
portation. Electricity, which carries an RUF 
nearly three times that of oil and gas, gen
erally carries a unit price at least that 
high in proportion. A rational, market
determined price system could promote 
energy conservation, if the market weren 't 
distorted by benighted governmental 
policies. 

To see how the game's rules-i.e, the 
tax laws- discourage conservation, con
sider a Business Week report of a ma-
jor cement producer's rejection of an 
energy-saving investment that appeared 
to be an unrefusable offer. The cement 
producer rejected a $2.7-million waste
heat reclamation system recommended by 
company engineers, despite its promise of 
$775,000 annual fuel cost savings, three 
and one-half-year payback (22 percent 
annual pretax return). The company's 
finance committee overruled the en
gineers, demanding a two-year payback 
( 42 percent annual return) to justify the 
energy-saving investment. (Business 
Week, 4/25/77, p. 77.) 

This energy-wasting decision stems, of 
course, from the federal tax laws, which 
generally cut the operating savings in half 
(to 52 percent, to be precise). Because 
operating expenses are totally deductible 
in the year incurred, whereas capital in
vestment must be depreciated over 
equipment service life, the energy waster 
shares the cost of his annual waste with 
U.S. taxpayers, and a 22 percent pretax 
saving becomes a much less attractive 11.4 
percent Conversely, the energy conserver 
pockets only half the savings accompany
ing an energy-conserving investment. 

This tax feature means that solar energy 
competes under a tremendous handicap. 
The high capital cost of solar energy is de
ductible only in periodic annual deprecia
tion, a feeble economic incentive com
pared with the immediate tax deductibility 
of annual fuel-operating costs. The socially 
beneficent owner who invests in solar 
energy and spares the nation the inflation
ary effects of importing oil is rewarded with 
a higher tax bill than his energy-wasting 
counterpart. 

Conservation by fair representation 
The solution to the problem is astonish
ingly simple- in principle, if not practical
ity. Take the DOE performance require
ments in Btu/gsf for various building types 
and make them the basis for standard al
lowable energy tax deductions. Such a 
standard tax deduction, computed simply 
by multiplying a building 's gross square 
footage by deductible energy use (Btu/ 
gsf/yr) and by regional cost factor, would 
reflect 100 percent of the building owner's 
actual energy saving, instead of a mere 52 
percent 

Tax reform for energy conservation 
Many features of the tax laws promote 
cheap, energy-wasting design. Assume 
that the building owner considering the il
lustrated investment (in efficient HVAC) is 



a corporation taxed at 48 percent. Al
though HVAC System B offers a 16.8 per
cent pretax return , it offers only a 10 per
cent effective after-tax return, because it 
reduces the corporation 's tax-deductible 
expenses by $25,000 in the first year 
($30,000 in operating and maintenance 
expenses-$5000 in straight-line capital 
depreciation, 5 percent of the $100,000 
additional capital cost for HVAC system). 

With a standard energy reduction, how
ever, the pretax return becomes the after
tax return. It is, moreover, effectively in
creased by additional capital depreciation 
deduction. If the return on a $100,000 ad
ditional capital investment is 16.8 percent, 
then capital depreciation effectively in
creases this return in the first year by 48 
percent of 5 percent equaling an addi
tional 2.4 percent, raising the first year's 
after-tax return to 19.2 percent. 

Thus for investment decisions by corpo
ration build ing owners taxed at 48 percent 
rate , we could provide an additional 8 per
cent after-tax return for energy-conserving 
investments merely by abolishing the cur
rent tax subsidization of energy waste and 
replacing it with a standard energy allow
ance based on building type, climate, 
local energy cost, and gross sq ft. 

Such a reform would be less complex to 
administer than many regulations in our 
current loophole-ridden tax code. It need 
not be economically disruptive, since 
energy budgets (for computing allowable 
tax deductions) could be set at, say, 
120,000 Btu/gsf annual rate for office build
ings in most climates, with similarly liberal 
allowances for other building types. 

There are other desirable tax reforms
notably repeal of accelerated depreciation 
formulas- which encourage quick sales of 
cheaply built , energy-leaking buildings. 
But the standard energy tax reduction is 
paramount. It would stimulate more energy 
conservation , faster with far less gov
ernmental effort and expense than the 
DOE's regulatory approach. Overnight, it 
would double the return on energy
conserving investments, a tremendous in
centive for continuing energy-conserving 
efforts beyond anything contemplated by 
the DOE standards . And it could operate in 
conjunction with minimal code require
ments designed to ban inexcusably waste
ful design . 

The "bottom line" is the ultimate arbiter 
governing business decisions in the U.S. 
economy's private sector. It could be an 
equally powerful stimulus in promoting 
such socially beneficent goals as energy 
conservation. If a standard energy tax de
duction were enacted, the U.S. could see 
the greatest energy-conservation effort in 
history, as private owners, who formerly 
wasted energy at public expense, sud
denly began to conserve it for pr.ivate 
gain . D 
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The following simplified example shows how a change to a standard energy deduction would 
result in attractive financial returns for some currently borderline energy-conserving investments. 
First, compare two HVAC systems, both with assumed 20-year service lives, and the following 
cost factors : 

HVAC System A 

Total first cost = $1,000,000 
Annual maint. cost 25,000 
Annual energy. cost, 
(current, Year 0) 105,000 

Annual 0 & M $ 130,000 

HVAC System B 

$1,100,000 
20,000 

80,000 

$ 100,000 

Assume energy cost escalation = f = 12% maint. cost escalation, m = 8% 
Tradeoff is $30,000 current year 0 & M saving (plus higher savings in succeeding years) vs. 
$100,000 higher capital investment for HVAC System B. 

20-yr future worth or Annual O&M saving = 
Energy saving + main!. saving 

Energy saving = $25,000 (1 +I) [(1 : 1)
20 

- 1J 

= $25 000 (1.12) [(1.12)20 -1] 
' 0.12 

= $2,018,000 

Main!. saving = $5,000 !1-08) [(1.08)
20 

- 1J 
.08 

= $219,000 
20-yr future worth = $2,018,000 + $219,000 

= $2,237 ,000 
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Simplified approach: 
Assume total O & M escalation = 12%, 

C/S = $100,000 = 3_3 
30,000 

From Fig. 1 graph, Pretax return = 17% 
Years to Payback 

n= [1og~(a-1)+11, 
log a 

in which a = ~:: , f = annual O&M cost escalation = 0.1 2 

a = 1.018 i = interest, or discount rate = 0.10 
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[For simpler approximation , use curves in Figs . 2A and 28] 



Ralph Knowles's solar envelope 

Right to light 

The best things in life may be free, 
but that does not guarantee your access 
to them. Through Ralph Knowles's solar 
envelope, though, all could have the sun. 

In a 1959 court case in Miami Beach, Fl, 
the Eden Roe Hotel sought an injunction 
against its neighboring Fontainebleau 
Hotel to prevent it from building a 14-story 
addition that wou ld block sunlight from the 
Eden Roe 's pool. As described in Connect
icut Law Review (Vol. 10 123), the Eden 
Roe al leged that the Fontainebleau was 
acting maliciously in the construction of 
the new addition. The court agreed, and 
enjoined construction on the grounds that 
one may not use property in a way that 
causes injury to another. However, an ap
pelate court reversed the decision on the 
grounds that the doctrine cited to support 
the decision did not apply, since that doc
trine could only be used to protect the law
ful rights of others. The court held that no 
lawful rights of the Eden Roe had been 
taken, despite the fact that evidence 
suggested that the new addition was to be 
bui lt "partly for spite. " 

In the U.S., this case has become the 
leading 20th-Century case on implied 
easements of light and air. It upheld , as 
have others, the notion that one is not 
guaranteed the right to light that enters 
through another's property. The implica
tions of such a decision could have serious 
consequences for anyone using or con
templating the use of solar energy de
vices . Whi le one is guaranteed the right to 
access to light that enters one's property 
vert ically, that light does not always meet 
the needs for solar collectors or even for 
simple solar insolation. As of now, only one 
state law guarantees access to light enter
ing through another's property, and that is 
New Mexico, which in 1977 enacted a 
"first in time, fi rst in right" sunlight statute. 
But many question whether, if challenged, 
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it could be shown to be constitutional. 
The most logical areas where adequate 

solar access could be guaranteed would 
be in new building developments , and 
some in fact have already been estab
li shed with such agreements between 
property owners in the form of easements 
and restrictive covenants. In such cases, 
so lar access is protected at the local level, 
as is any other zoning restriction. For in
stance, the State of California's new Solar 
Rights Act , as described in the Los An
geles Times (Dec. 10, 1978), authorizes 
local governments "to require by ordi
nance the dedication of easements to as
sure that each lot in a (new) subdivision 
receives sunlight across adjacent lots as a 
condition of tentative tract map approval." 

Location and form 
One person who has been working with 
problems of solar access for many years 
now is Ralph L. Knowles, University Pro
fessor of Architecture at the University of 
Southern California in Los Angeles. He be
lieves that existing development may be 
too locked in to allow much more than 
conservation measures and limited use of 
rooftop collectors where there is sufficient 
sun. But he also believes that as transfor
mational growth occurs over time in such 
places, great benefit can be derived from 
an understanding of the principles of loca
tion and form, wh ich are the keys to his 
solar design methodology. 

Working with architecture professor 
Richard D. Berry and the USC students, 
with funding from the National Endowment 
for the Arts, Knowles directs the only 
solar-access design research project in 
the U.S. Although he fully recognizes the 
potential inherent in the use of so lar energy 
for generating disputes between property 
owners, Knowles is nevertheless firmly 
committed to the idea that "anybody seri
ously concerned with future policies and 
designs governing building must consider 
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solar energy as a way to temper the con
structed environment. " He asks, can po
tential conflicts between users of solar 
energy and other property owners be re
solved? Can solutions be designed initially 
in a manner to avoid future problems? 

In looking for precedents where the 
construction of buildings or communities 
reflected an awareness of the value of the 
sun for tempering the built environment, 
Knowles had no success in the grid-plan 
culture of America. He did, however, find 
American Indian settlements where con
struction had been carefully guided by 
so lar ethic (these are fully documented in 
his extraordinary book Energy and Form. 
An Ecological Approach to Urban Growth; 
MIT Press, 1974) . At Acoma Pueblo in New 
Mexico , for instance, Knowles writes of the 
typical stepped-back, south-facing ter
raced rowhousing. Low winter sun enters 
the wi ndows at each level to provide inte
rior illumination, and its heat is also ab
sorbed and stored in the thick masonry 
wa lls to be released to the interior at night 
The high summer sun strikes roofs of 
timber, reed, and grass, which act to insu
late the interior from heat (illus. 1 ). In addi
tion, the house rows are separated so that 
one never shades another in winter; and 
where houses are higher, streets between 
rows are wider (illus. 2). 



In the academic years of 1977 and 1978, USC 
students designed retail, office, and residen
tial projects conforming to the solar envelope. 
Shown here are: Paul Bodine 's retail building , 
view from north-west (right); Tom Chessum's 
office building, view from south-east (middle 
left) ; Armando Caballero's retail building , 
view from north-west (middle right) ; Ines 
Gomez' housing, view from south-west (bottom 
left) ; and Paula Waller's housing, view from 
south (bottom right) . 

' 



Ralph Knowles's solar envelope 

The typical American community, how
ever, shows no organization in which the 
location and form of buildings express 
modes of adaption to the sun. Instead, 
orientation is toward the street where, often 
in contradictory fashion, the sun strikes the 
house without regard to its interior organi
zation of public, private, and serv ice 
spaces. A house on an east-west street, 
for instance, is affected critically by the 
sun , on a seasonal cycle, at its front or 
back, depending upon which side of the 
street it is on (illus. 3) . The front or back of 
a house on a north-south street, however, 
is affected critically on a daily basis, either 
in the morning or afternoon, depending 
upon the side of the street the house is on 
(illus. 4). But even if a house is organized 
and designed to take maximum advantage 
of the sun's variations, there would still 
exist the problems of shadows both cast 
on and cast by the house. 

Solar envelope 
Can buildings be designed so that each 
respects the accessibility of others to solar 
light? Can no property owner be victim 
or victimizer? These are the questions 
Knowles really asks. In seeking solutions 
to the problems of shading, he, Berry, and 
the design students at USC have devised 
a solar envelope, which is defined as "the 
largest volumetric container over a land 
parcel that allows solar access to all adja
cent neighbors within useful time con
straints (illus. 5) ." They took Los Angeles, 
at 34 degrees north latitude, during the 
hours from 9 a.m. to 3 p.m. in the winter 
and from 7 a.m. to 5 p.m. in the summer, 
as their model. They then worked with a 
helidon (a "sun machine") to trace the 
sun's movements during the critical ex
tremes of the winter and summer solstices. 
By shining its moving light over a hypothet
ical lot arranged with the vertical planes 
representing the upper limits of volume, 
they could determine by shadowing where 
and to what degree the proposed vo lume 
was insufficient or overextended . This 
method also made the relationship be
tween land parcel orientation and shadow
ing immediately clear, since depending 
upon how a parcel was oriented, the sun's 
major effect on it would occur either at 
daily or seasonal cycles (illus. 6). 

As an experiment in the summer of 
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1977, the USC group decided to work out 
a 2000-sq-ft single-family house on a 50' x 
150' lot that ran deep in the north-south di
rection . This would not have been much of 
a challenge had they not confined them
selves to the lot's solar envelope, which 
was 12V2' high , and had they not at
tempted to gain adequate south exposure. 
The resulting volume, however, presented 
an awkward arrangement of segmented 
spaces, and it also allowed no large yard 
(illus. 7) . On the other hand, the same size 
house on the same size lot oriented in the 
east-west direction had the combined ad
vantage of 30 percent more envelope 
height, good organization of volumes , a 
large yard, and greater south exposure (il
lus . 8). In the 1977 and 1978 academic 
years, the students expanded their work 
with the solar envelope to include projects 
for a small retail store, an office building , 
and housing , some of which are shown 
here (p. 77). 

Solar envelope and land assemblage 
The value of the solar envelope is not 
restricted to the single building, however, 
since the method can also be used advan
tageously in land assemblage. Knowles 
has shown , for example, that narrow lots 
running deep in the north-south direction 
on east-west streets have no south advan
tage. But as land assemblage accumu
lates more parcels, orientation shifts to the 
south and gives that advantage (illus. 9). 
Conversely, because small lots facing 
north-south streets already have their 
major exposure to the south, land as
semblage is disadvantageous (illus. 10). 
Contrary to conventional wisdom then, 
land assemblage is not always the best 
course, but would only be of advantage for 
parcels long in the east-west direction . 
Knowles believes that not only with new 
development, but also in urban transfor
mational growth, zoning policies could be 
developed that recognize these essential 
differences of block orientation (illus. 11 ). 
For existing urban situations , he says, ren
ovation and retrofitting of older houses may 
be the best solution under one set of orien
tation conditions , while land assemblage 
and a change of land use may be better 
under other conditions. 

There seems to be little question that 
application of the principles of the solar 
envelope could make better use of the sun 
for energy conversion and life quality . But 
the question of one's right to access to 
the sun is a legal question. Putting the 
methods of the solar envelope into use as 
a lawful zoning mechanism, Knowles ex
plain s, is possible only to the extent that 
access to the sun can be cons idered a 
basic right. As of now it is not. But until re
cently for many of the handicapped and 
disabled, neither was the right of accessi
bility to buildings. [David Morton] 
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Passive general conservation 

Reduce the load: The building 
as a heat exchanger 

DD 
DD 

What follows is part one of an extensive 
interview of Fred Dubin by Richard Rush. 
An internationally famous engineer talks 
of a full range of opportunities open to us 
to conserve energy with passive design. 

When we talk about energy, there are al
ways people who think the problem doesn't 
exist. If anything comes out of this maga
zine, I would like the architect who has 
been skeptical about energy to come away 
with an understanding of the importance of 
energy consciousness in design, with or 
without Arab oil and with or without solar 
energy. We want to show the skeptic that 
he doesn't have to be a mechanical en
gineer to design a building that is energy ef
ficient. I am afraid, however, ·that the vast 
majority of architects in this country wish 
the whole problem would go away. 

I would like to stress the symbiotic rela
tionship of design, construction, materials, 
microclimate, building configuration , 
maintenance, energy supply, the passive, 
and the active systems; they are all parts 
of the total microcosm. Energy-conscious 
design means that the building structure 
will enhance the use of natural energy 
sources when available and provide a bar
rier to the external environment when it is 
hostile. The mechanical and electrical sys
tems will require the least amount of 
energy per unit of work performed, and the 
building wi ll be adaptable to accommo
date developing technologies as they be
come available in the future. 

When you talk to architects, what are the 
major areas of resistance to energy-con
scious design? 

Inertia. Lack of awareness, ignorance of 
the interrelationship between the climate, 
the site , the behavior of the building mate
rials, the dynamics. These important rela-
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tionships affect function, comfort, energy 
use and cost; but the cost of assessing 
these relationships is not covered by the 
conventional fee structure of a specific 
project. A lot of extra effort, study, digging, 
and research are required for energy
conscious design . Another big impedi
ment is that the client often doesn't care 
what happens either with energy or eco
nomics 15 years down the line. The ar
chitect doesn't prepare himself because 
he feels that no one will listen to him any
way. My feeling is that the professional de
signer must first prepare himself and then 
find those clients who will listen. And they 
can't listen to you if you don't present facts . 
We must each make a personal investment 
in knowledge and then educate clients . I 
think society wi ll come along with us. A 
profession implies public service and 
leadership as well as competence. 

A small architect who is busy these days 
will most likely say he does not have the 
time to educate himself and cannot afford a 
Fred Dubin. 

It does not take all that much time to 
learn the principles; the small architect 
sets his own priorities. He can find time for 
short courses, reading , or a couple of 
hours with a consultant. A consultant 
would do it. We do it. It gives the architect 
and the client direction. There is no excuse 
for not building up a good library of re
sources, reading materials, case histories, 
guidelines. Local and regional confer
ences provide an architect a chance to li s
ten to and meet qualified consultants. The 
American Consulting Engineering Council 
provides li sts of qualified energy man
agement consultants. 

That boils down to something very 
important- selectivity. There are basic 
principles which apply, but then one must 
be selective whether it is building type, 
system type , materials, local climate, re-

gional characteristics, or se lecting a con
sultant. Two things stand out very clearly to 
me: selectivity and programming , and they 
go together. An energy program interfaces 
with and is an essential element of the 
building program, interfacing with other 
elements, i.e .. function , space require
ments, cost, reliability, safety, aesthetic 
quality-and more. We have some goals 
now pertaining to energy use. The ques
tion is, how do we attain them. I like to have 
an end energy-use goal for the entire build
ing and a target goal for each individual 
system and subsystem. 

One of the very first things we do in 
promulgating an energy program is to set 
the internal cond itions: how much space 
for each occupant. how much ventilation , 
what air quality, what temperature and 
humidity for each space with differing oc
cupancy and activity. Those are all in the 
energy program. They are very , very im
portant. 

What guidelines do you use for setting 
up an energy program? 

For each particular building type we ask 
ourselves: do we want to maintain the 
building temperature at 68 Fin the winter 
and operate air conditioning at night dur
ing the summer? Are we allowing smoking 
in the building? If so, are we going to limit 
smoking to areas with increased venti la
tion? These are all part of the energy pro
gram and each building type will have its 
own special requirements . Much of an 
energy program is established by knowl
edge gained from experience, judgment, 
and often by codes. A well-written energy 
program for the building can yield an 
overall maximum permissible annual Btu 
count per sq ft. The energy program leads 
to the next step- selectivity. One begins to 
look at the specific performance of each 
building component: the roof , the wall s, 
the fenestration , the lighting, the prime 



movers, and all components of the energy 
distribution systems. 

What does such a program look like? 

The energy program first sets the en
vironmental conditions to be maintained in 
each area of the building, the amount of 
energy to be used per year or per season, 
the peak demand or peak load, and the 
limiting of the peak loads. There are broad 
categories and then disaggregated sub
systems. A written energy program is a 
very useful device with which to communi
cate between the architect, the engineer, 
and the client-a document which lists the 
objectives and details the paths to follow to 
meet the objectives. It does not die there; it 
is modified continually during design de
velopment and continues to the final spec
ifications. Trade-offs will be required, with 
each decision based on comparative per
formance , cost, and end goals. 

sunshine in the winter and therefore be 
less energy intensive, with proper design , 
than a building in an area with fewer de
gree days but with less solar radiation. You 
cannot take any one element by itself. The 
amounts of sunshine, wind, and degree 
days all affect the design loads. When 
winter sunshine is more abundant, a larger 
south-facing fac;;ade with glazing and 
internal mass can result in less energy 
consumption than a windowless south 
fac;;ade-but the relationship between 
glazing, winter heat loss, summer heat 
gain , and natural illumination must be iden
tified in order to optimize energy conserva
tion through design. The amount of sun
shine alone is not enough to make a solar 
system cost effective. The competitive 
conventional fuel situation also plays a 
major role. New York does not have as 
much solar radiation as Arizona, but higher 
fuel prices make solar heating more cost 
effective in New York. Every good design 
always comes back to the micro situa-

That leads to your idea for a library. tion. 

Yes. We need a library of energy sys
tems, an inventory of energy systems and 
building components indicating the 
energy dynamics for different types and 
construction of walls, windows, roofs, and 
other building components-walls, with or 
without mass, and _the insulation type and 
location , all for different climates. We 
would not need to do a separate, involved, 
computer analysis for every building. 
Once one is through with the bubble
diagram phase of spatial relationships, he 
could retrieve energy performance criteria 
for materials and systems for the library. 
Anyone designing a building can then say , 
"Okay, I have a choice of materials and 
each alternative is going to cost 'x' Btu 
per sq ft, depending upon my selection of 
the building component and its dynamic 
interaction with the climate and selected 
mechanical and electrical systems." The li 
brary of systems can provide the means to 
determine the energy demand of each sys
tem and component for every square foot 
of building. Your energy budget is in one 
hand and the inventory of parts is in the 
other. You enter the library which contains 
the information on how the different parts 
interact dynamically and what they cost in 
Btu. 

Let's concentrate on the basic ther
modynamic principles which architects can 
relate to designing their buildings as "heat 
exchangers:" How do the strategies in dif
ferent parts of the country differ for energy 
conservation? 

First of all we must look at the whole pic
ture. You may have more degree days in a 
colder climate than in a more southerly lo
cation, but the colder area may have more 

What areas of the country comprise the 
best and worst ends of the spectrum for 
energy-conscious design? 

A building with a large internal load may 
be more energy efficient in a cold climate, 
like Minnesota. If the external load is de
termining energy usage, it is most effective 
where extreme hot or cold temperatures 
are not encountered, like San Diego. 

In terms of energy conservation, what 
areas are the worst for energy conserva
tion? 

I think some areas along the Gulf- in 
Houston, Tx, for instance, one can hardly 
exist comfortably without air conditioning. 
It gets very hot; also cold and humid. So 
that is one location that inherently requires 
a great deal of energy. Another example is 
a very cold climate when there is no large 
internal building load. It is easier to control 
energy usage in the North than in the 
South. In cold climates, insulation, control 
of ventilation and infiltration, and building 
mass can reduce heat loss. In hot and 
humid climates, it is harder to control heat 
gain. Outdoor air is probably the largest 
single factor in causing energy to be used. 
Infiltration or air introduced for ventilation 
must be heated, often humidified, or 
cooled and dehumidified. Building con
struction to reduce infiltration and selective 
ventilation keyed to occupancy are neces
sary to control those loads. 

How do the characteristics of a particular 
site affect energy design. 

Greatly. A site at the foot of a mountain 
usually experiences greater diurnal temp-

erature swings than a site on a plain . Diur
nal swing can be used to provide natural 
cooling in climates like Albuquerque , Den
ver, or Sacramento. Trees and shrubs can 
provide wind breaks to reduce heat loss, 
or to channel summer breezes for natural 
cooling. Orientation can affect the useful or 
negative effects of solar radiation depend
ing upon the season . Bodies of water can 
provide ambient cooling, or a heat source 
or sink for mechanical heat pump systems. 
The topographical characteristics can be 
utilized often to control the cl imatic effects 
on building structure. Earth available for 
berming can be used effectively to 
stabilize external temperature variations 
on the building structure. Subsurface con
ditions can affect the building configura
tion , the utilities distribution , and the ability 
to provide partial or complete under
ground construction. 

What site potential do you look for in an 
underground building? 

Subsurface conditions such as soil 
characteristics, water table, and earth 
temperatures . The differential between av
erage outdoor and earth temperatures in 
summer and winter. Light must be brought 
into the underground building , and build
ings with high internal loads cannot dissi
pate heat so readily in underground struc
tues. However, in very hot or very cold 
climates , underground structures can be 
very energy efficient. It is generally more 
costly to construct underground than it is 
above ground. 

How do landscape architects use the 
energy characteristics of the site? 

There are many qualified landscape ar
chitects and engineers who, working with 
an energy management consultant , are 
very knowledgeable as to which plantings 
are most effective for solar control while 
letting summer breezes work through their 
lacy, gauzy branches. They know which 
plantings grow fast given the local soil and 
precipitation data; which plants divert 
winds; how far from the building to plant to 
direct air and wind over or through the 
building as the need dictates. 

One of the problems of course is that we 
don't always know the exact conditions 
that exist at a site. The wind information 
from the airport may not be accurate for 
the site . We found this to be true in Nairobi , 
Kenya. We have readings there from the 
weather station five miles away from the 
site; readings at the site itself differ. With a 
small weather station neatly placed on the 
site, short-term collection data can be 
compared to longer term, more remote col
lection data, and a comparison between 
the two can be made to project what the 
long-term data at the site might be. 



Passive general conservation 

What should be measured? 

The average velocity and direction of the 
wind for each month, with the hours that 
each condition prevails; the wet- and dry
bulb temperatures for each month
maximum, average maximum, minimum, 
average minimum, for daytime and night 
time; average direct and diffuse solar radi
ation, and precipitation ; also, the cyclic na
ture of cloua cover and temperatures on a 
weekly basis. 

What are we talking about in terms of 
price of equipment? 

That depends on how sophisticated it is, 
and whether you collect long-term data or 
not. We designed a weather station for a 
campus site in Iran that was pretty sophis
ticated and cost $10,000. The price, I 
would say, can vary from $3-4 thousand to 
$10 thousand. For a whole campus of $1 
million to $100 million of construction , 
spending $10 thousand for accurate 
measurements is not a luxury or a frill. 

Based upon your site and your weather 
characteristics, there will be an effect on 
the shape of the building, its orientation, 
and materials. What are these effects? 

First of all , heavy winds on a building in
crease the heat loss. The effect is even 
more pronounced on glass and thin panel 
walls than it is on heavy walls. Wind 
sweeps away the outside thin layer of air, 
so with heavy winds you have, in effect , 
removed one of the building materials. If 
you have a thick wall and the U-factor is 
such that the outside thin layer of air is a 
small percentage of the total , the wind ef
fect is not so critical. It may mean, for 
example, that you eliminate the windows 
on the windward side of the building or 
provide wind breaks. The second consid
eration is natural ventilation . If you want the 
air to pass or be drawn through your build
ing, you must orient it and adjust its shell 
accordingly or provide planting to · 
influence wind pattern. The other effect of 
the wind is that it might create a very dusty 
climate and have an effect on available 
solar radiation. 

What about the orientation of the building 
with respect to the sun? 

You must know where the sun is and 
where the wind is at all times, so you can 
decide: do you want sun or heat or don't 
you? In the winter, a southern exposure 
gets more of the sun- more than the east 
or west exposures. The east and west are 
the hardest to shade in the summertime. 
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Today we are much more conscious of try
ing to use the winter sun in cold climates for 
natural heating . 

Which building forms are most suscepti
ble to large energy use considerations? 

Of course it depends on the climate and 
whether the lighting load, heating load , or 
cooling load dominates. An all-glass build
ing is generally more energy intensive than 
one with a more judicial use of glazing, re
gardless of area and location . High-rise 
buildings have less roof heat loss and heat 
gain, but experience greater wind velocity 
and more heat loss through the walls. 

When do you want a building with mini
mal exterior surface and when do you want 
to maximize the surface? 

Well, if we want to reduce heat loss , then 
clustering and common party walls with 
minimal glazing on the west and north 
fa9ades is an answer. If there are large 
internal loads, you may want more surface 
to dissipate heat. If you want to maximize 
natural illumination, then you want more 
exterior surface whether it comes from an 
atrium space or the exterior building en
velope. Atriums are a very effective energy 
saver for providing light to the interior of a 
building. By using an atrium you can have 
a tighter plan and still have more exposu re 
for natural illumination without the penalty 
of high heat loss or heat gain. You can 
close up an exposure that has a brutal ex
terior environment and open the building 
to a controlled interior. A multi-use atrium 
used for circulation space, unconditioned, 
can result in a higher utilization space 
within the heavily occupied building 
zones, and the atrium provides light and a 
controlled environment on the adjacent 
surfaces. Often we bring outdoor air 
through the atrium to be prewarmed by the 
sun; we are pretempering the outdoor air 
and reducing air-conditioning costs . 

Skylights are a source of energy loss as 
well as energy gain, just like windows. How 
do they perform? 

Skylights can be designed to face what
ever direction you want to bring in light . 
They can be operable and allow natural 
ventilation through them. They can be pro
tected from direct sunlight , or used for di
rect heat gain by allowing the sun to come 
in and strike a mass wall. They can be pro
tected from heat loss at night by thermal 
barriers. 

Are we talking about multiple glazing? 

Well, you can use multiple glazing to cut 
summer heat gain, or to cut heat loss in 
winter and prevent condensation. 

When you start putting holes in the top of 
the building, you must deal with the fact 
that heated air rises, whereas, if you put 
holes in the side of the building, you are not 
dealing with that problem directly. Maybe 
we could talk about the role of windows. 

On the positive side, windows provide a 
view of the outdoors and furnish natural il
lumination and natural yenti lation . On the 
other side of the coin, windows increase 
heat loss in the winter by conduction and 
through infiltration , and increase heat gain 
and cooling load through conduction , 
solar radiation , and infiltration . Window 
design and location must be carefully 
analyzed to optimize energy conservation 
considering the many benefits and many 
liability potentials. Windows, properly 
treated for control of summer heat-gain 
and glare can provide most of the illumina
tion needed during daylight hours with 
minimum energy input. Windows , espe
cially in the south fa9ade or in clerestories, 
are the major apertures to use passive 
solar heating effectively. Operable win
dows can provide natural ventilation and 
reduce air-conditioning requirements for 
much of the year in many climatic zones, 
and windows can effectively dissipate ex
cess internal heat gain and reduce air
conditioning requirements. But the rela
tionship of the window size, type, and 
placement in each building to heat gain , 
heat loss , and infiltration must be 
thoroughly understood and quantified. 

Why do we want the window? Do we 
want it for light, for view, or for air? We 
don't put the window in the same place for 
all those functions , nor do we use the same 
kind of window. By the correct positioning, 
we might reduce the window area by half 
without any reduction in the natural illumi
nation, but with 50 percent reduction in 
heat loss. 

Windows can be a net positive gain in 
energy conservation ir they face the right 
way, if they are properly protected , if they 
don't produce glare and excess heat, and 
if they have a thermal shutter (particularly 
in cold climates) to shut them off at night 
when there is no view and no light. 

When is the use of special glass appro
priate? 

We use special glass for three reasons : 
(1) to cut down on unwanted direct solar 
heat gain; (2) to reduce glare; and (3) to 
reduce heat loss. If an architect wants to 
build a sheer fa9ade , he must do some
thing to reduce heat gain. He needs reflec
tive glass. Heat absorbing glass is not so 
effective but let's not build sheer fa9ades . 

Isn't it conceivable that reflective glass is 
a cheaper way to build an office building 
than installing all the sunshields? 



Yes, possibly first cost. But not always 
-not when the life-cycle cost and cost/ 
benefits of each system are considered. 

What about Beadwall? 

Beadwall is an ingenious idea and Steve 
Baer is to be congratulated. The concept 
is fine. It is changeable insulation . It is 
really what we are looking for-to have the 
material meet changing needs. It has limi
tations, however: it requires pipes to de
liver the beads; the walls and windows 
must be constructed to accommodate the 
beads. It can be very effectively used in a 
greenhouse, where the night loss must be 
controlled. Also, there are other ap
proaches for movable insulation such as 
insulated sliding panels, laminated insu
lated shades, and other types of thermal 
barriers which can be manually or auto
matically controlled. 

Plastics can be used for the greenhouse 
effect, and as replacements for glass in the 
sense that you might want the air and the 
light but not the view. 

If you want light and not view, plastic 
can be cheaper than glass. 

When you get into plastic you could also 
be getting into color. Let's go to the other 
surfaces of the building-just the sur
face-and talk about color. How much of a 
role does color play? 

On exterior surfaces color can increase 
or decrease absorption or emission of 
heat. Color, texture, and mass are interre
lated . 

Are we likely, in the future, to find build
ings with outside walls with different colors 
depending upon their orientation? 

That would make sense. It makes sense 
to have highly reflective surfaces in hot, 
sun-warmed climates. 

We can expect to see the soffits painted 
different colors from the walls? 

Yes, you can reflect a great deal of light 
into the building. Roof color is also very 
important. In the summer you want high 
reflectivity and a light color; in the winter 
you want dark colors. The climate governs. 

Now let's get into the wall itself. I sup
pose the major subjects are the mass and 
the resistance. What are the situations 
where the resistance of a wall is the prime 
consideration? 

Generally the mass is more effective 
with ventilation and with temperature 
changes; the short environmental swing . If 

there are large swings, and if you are in a 
climate that is relatively humid and has 
fairly constant temperatures, the mass 
doesn't do much good. The amount of in
sulation, the thickness, type, Fl-value, 
costs-most people pay attention to these 
factors . We also look at the shrinkage 
characteristics and fire retardant qualities 
of the material. We are very careful to iso
late all forms of insulation from moisture. 
Moisture can ruin the insulation value of a 
material. Good roof insulation is critical for 
controlling heat loss and heat gain . We 
rarely insulate a wall just to lower heat gain 
in the summer. 

Which are the most important elements 
of the evaluation of insulation? 

Well, the Fl-value is of course number 
one. Next is the integrity of the material, 
whether it shrinks or settles, and how it 
works under the dynamics of heating and 
cooling. Third, will it absorb moisture or 
not? Methods of installation and physical 
dimensions must be considered. 

What warnings or rules of thumb do you 
have about U-value that you could give to 
architects? 

Well, one suggestion is that the U-value 
be calculated for specific conditions rather 
than just taken out of a handbook. The 
U-value changes with the presence of 
wind as well as moisture. If we put insula
tion on the exterior of buildings, we may 
have moisture in contact with insulation if it 
isn 't properly protected. There is a lot of 
judgment involved. Also I would suggest 
that the U-value be calculated depending 
on the kind of heating device in the space. 
If , for example, the U-value is given as .1 0, 
that assumes, for instance , a 15-mph wind 
or whatever on the outside, and dead air 
on the inside. That would be okay if there is 
no heating device below the glass. If we 
place a radiator or an air duct below the 
window or wall , we blow warm air verti
cally ; first, we have lost our thin film, and 
second, we have a temperature differ
ence- not between 70 Fin the room and O 
F outdoors-but it might be 100 Fon the 
inside meaning a larger temperature dif
ference and greater heat loss. These sub
tleties must be taken into account and can 
make quite a difference in annual heat loss 
through the envelope. 

Let's talk about thermal mass. 

I would like to talk about the combination 
of color, mass , and insulation. There is no 
question that if you have a large internal 

• load- for instance, a high lighting load
the mass inside the building in the sum
mertime could be very useful to absorb 
internal load generated by lights , ma-

chines, people, or solar heat gain. At night 
we get rid of the heat by circulating cool 
night air in the building . In that case you 
definitely want the insulation on the out
side. If we use the mass to absorb the light
ing load, it may not enter the cooling load 
at all, because we can remove the heat 
with cool night air. Very often, however, we 
can 't bring the night air into the build ing 
because it is too humid and it condenses 
on the cold surfaces. 

How about cold climates? 

The idea is to bring the sun into the 
building, store excess heat in the mass, 
and let it discharge into the space at a later 
time. If there is no internal load and not 
much solar heat, the mass wouldn 't do as 
much good. It may be counterproductive. 
The mass cools, and then you must raise 
the air temperature in order to be comfort
able, to compensate for the cooling effect 
of the body radiating heat to the cool sur
face. From a comfort viewpoint, the insula
tion on the inside may be preferable but 
not energywise. For instance, in a church, 
the space is not heated all week in winter, 
and it is uncomfortable sitting next to that 
cold surface on Sunday even with warm air 
delivered into the space. 

When can infiltration, window frames, 
door frames, joints, and details be problerT]s? 

Attention to detailing is lacking very 
much of the time. There is a lot more leak
age than we calculate for . Poor workman
ship, leading to excessive infiltration, and 
shrinkage of materials can account for as 
much as 30 percent of the heat loss in a 
cold climate. Many of the windows are 
metal through and through , and if there is 
no thermal barrier within the window frame 
itself , high conductive losses result . Infiltra
tion can be a large factor in cooling as 
well. In the summer, leakage of warm, 
moist air into the building creates a cooling 
load due to the dehumidification and sen
sible heat gain load. In tall buildings, stack 
action from elevator shafts can induce 
large amounts of unwanted outside air. 

How can we eliminate entry losses and 
improve door construction? 

The location of the door is very impor
tant. Doors should not be on windward 
sides of the building . Air locks can be very 
effective. Revolvi ng doors are also effec
tive to reduce infiltration and heat load. We 
are using magnetic weather strips on out
side doors. Of course we want door clos
ers. Glass in a door is the same as glass in 
the window. Double glass can be cost ef
fective in a door and doors can certainly 
be insulated. 
[continued on p. 88] 
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Earth architecture 

Up to earth 
Wil liam Morgan, FAIA 

American architects have already had , 
./ ........ 

long and beautiful experience carving -.,'\ ·-; ~ -) economical spaces out of a material .-.... 
~ that is always available, dirt cheap. 

~ "'"'"\ ,.,, . ,., "' 
For thousands of years man has been 
using the earth to shape his environment. 
When properly used, earth is strong, dura- ., ; 

ble, and easily rendered weather resistant. .,., 
In view of growing concerns about energy 
conservation, environmental preservation , 
depletion of natural resources, and pollu-
lion-including particularly visual pollu-
lion-it may be helpful to review several 
examples of earth-related architecture in 
the United States over the past 40 years. 
The examples shown on these two pages 
were designed before the energy crisis 
developed. They celebrate design rather 
than technology, but like all significant de-
sign they use technology well. 2 3 

In 1942, Frank Lloyd Wright designed 
the Cooperative Homesteads 1, 2. (The 
Keyes House in Rochester, Mn, is an 
example completed nine years later.) 
Wright cited these advantages of using 
earth berms: good insulation against the 
elements; ease of placing earth against 
walls with a bulldozer; economy of not hav-
ing to finish exterior walls below window-
si ll height; preservation of the landscape. 
Wright also provided extensive overhangs 
that minimize rain saturation of berms, re-
ducing hydrostatic pressure against walls. 4 5 
Continuous horizontal windows , shaded 
by these overhangs, provided appropriate 
light and ventilation. 

0 
Another example of Wright 's berm con- f-

(f) 
w 

struction is the second Herbert A. Jacobs @ 

house in Middleton, Wi , 1942, one of his ~ 
0 

most compelling designs with earth 3-5. ii5 

~ 
Wright created a circu lar terrace , re- w 

Qi 
cessed slightly below grade, and placed a OJ 

"' ~ 
curved, two-story residence along its north "" £ 
side. A berm is placed against the outer "" 0 

side of the house for insulation and to de- :g 
o._ 

6 7 
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fleet cold north winds over house and ter
race. The curved south wall is glazed to 
admit maximum winter sun and provide a 
view of the rol ling terrain to the south. As 
one approaches the house from the north , 
it seems to be a natural hill. At the easterly 
end , one enters through the berm 4 around 
a massive stone end-wall , and into the liv
ing area, with bedrooms on the open bal
cony above it. Extended overhangs pro
tect the glass walls from summer sun; the 
curve of the house blocks out summer sun 
in early morning and late afternoon. 

In 1965, Philip Johnson set the Geier 
House 6, 7 into a suburban lakeside field 
near Cincinnati. Here Johnson created an 
inward-focusing environment, with privacy 
from the public road to the south and from 
neighboring structures. The floor slab is 
barely above the level of the lake. A gentle 
valley guides the visitor to the clearly 
stated entrance. Concrete wall and roof 
slabs are insulated with 2 in. of toamglass 
and 15 in . of earth on the root. In 1966, 
Johnson completed his underground 
museum, a few hundred feet from his 
Glass House in New Canaan, Ct. 

Charles Moore's 1966 design for a City 
Hall and Emergency Operating Center for 
Tortilla , an imaginary city in the Southwest 
(a design problem sponsored by Civi l De
fense authorities) took the form of an 
asymmetrical pyramid 8-10. The design 
integrates parking terraces and vehicu lar 
and pedestrian access into a single 
urban-scaled form . A second , large
scaled earthwork by Moore and his as
sociates , with Lawrence Halprin , is the Ath
letic Club 11 for Sea Ranch , designed in 
1965 and completed soon after. Here 
earth berms allow a relatively smal l build
ing to be unified in a sing le composition 
with larger-scaled pool and tennis courts, 
the whole protected against chilly coastal 
winds. 

In a branch bank in Fort Wayne, In 12, 
13 George Nelson used simple earth 
berms and a pyramidal root to identify a 
small institutional bui lding in a chaotic as
phalt environment. Within the berms, Nel
son recessed storage and toilet rooms, 
leaving an uncluttered interior space (P/A, 
Nov. 1971, p. 115). Nelson's 1968 pro
posal for the U.S. Pavilion at Osaka 14 
used economical cut and fill to create a va
riety of exhibition areas and a park. 

The actual U.S. Pavilion at Expo '70 in 
Osaka 15, 16 by Davis Brody Associates , 
Architects, and Chermayetf, Geismar, and 
deHarak, consisted of a 260' x 470' 
space , descending three levels inside an 
earth-berm ring, covered by an inflated, 
cable-restrained fabric roof. This design 
was developed after a budget reduction 
ruled out a taller air-supported scheme. 

Robert Venturi 's 1960 proposal tor the 
FDR Memorial 17, designed with John 
Rauch and others , envisioned a series of 
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Earth architecture 

linear elements parallel to the Potomac-a 
widened drive flanked by earth embank
ments, through which several portals gave 
access to a broad, tree-lined riverside 
promenade. The compelling design was 
very much in scale with Washington's vast 
axes, recognizing the presence of the ex
isting Lincoln Memorial and Jefferson Me
morial without heroic gestures. Lawrence 
Halprin's current scheme for the FDR 
Memorial also employs earth elements. 

Louis Kahn 's 1973 design for the FDR 
Memorial on Roosevelt Island in New York 
18, 19 consisted of a tree-l ined garden set 
on an elongated trapezoid of earth and a 
granite-walled "room" at the south tip of 
the island. Earth and trees were dominant 
elements in this sensitive conception. 

The following projects illustrate some of 
the author's experience with earth in re
cent years. The Florida State Museum 20, 
21 was completed in 1971 for about $21 
per sq ft. Earth ramps give vehicular ac
cess to each of its three levels, eliminating 
the need for elevators. Air conditioning is 
not required in the extensive below-grade 
storage areas because the surrounding 
earth maintains a year-round temperature 
of 69 F; minimum humidity control has 
been required . The museum operates at 
38 percent of the energy cost per sq ft of 
nearby University of Florida build ings. 

For a 6000-seat amphitheater on North 
Biscayne Bay in Miami 22, 23 an artificial 
hill was proposed. Broad earth ramps 
gave access to seating above staging 
areas , exhibition spaces , and restaurants. 
A 220' x 550' tensile roof of Teflon-coated 
fiberg lass protected the audience. 

A maintenance facility for the U.S. Fish 
and Wild life Service in Southeast Georgia 
24, 25 combines offices, storage, and 
equipment-maintenance sheds into a sin
gle building anchored by earth berms. 
Nearby seasonal quarters 26, 27 consist of 
four one-bedroom apartments, with 
earth-berm insulation and through venti la
tion; central fireplaces supplement winter 
heating and support roofs. Here, earth is 
used to establish a sense of place for 
structures of disparate function in a remote 
wood land setting. 

Regional offices for a national corpora
tion in Altamonte Springs, Fl 28 integrate a 
berm-enclosed parking area with a two
story office structure on a sloping site. The 
truncated earth-walled structure takes ac
count of the increasing ly cluttered highway 
bounding the site. 

The Perdue Office Building 29, 30 was 
designed for a small valley between two 
hil ls near Salisbury, Md. An artificial lake to 
the north provided fill ; parking areas are 
concealed by berms to the south. Natural 
light is introduced to the building through 



slots in the east and west slopes, through 
skylights , and under extended overhangs 
to the north and south. New trees placed 
on the earth-insulated roof were placed in 
planters directly over concrete columns to 
confine stresses to simple compression. 
Construction costs are similar to above
grade bui ldings . 

The Hilltop House in Central Florida 31, 
32 is a two-story residence recessed into 
the earth , with an open pavilion above. 
Vehicu lar access to the lower floor entry 
and berm-enclosed garage suggests en
tering a vo lcano crater. The structure is 
developed within - rather than on - the hill . 

The recently completed Dickinson 
house 33-36 near Gainesville , Fl, is a 
reinforced-concrete block wal led struc
ture. Slightly recessed into the east hillside 
to develop fi ll for berms, the house opens 
onto a screened porch and swimming pool 
oriented due south 34. Light and ventila
tion scoops define the corners of the 
house, and a centra l fireplace mass sup
ports the roof. A white-columned covered 
walk linking the house to the bermed ga
rage forms a clearly visible entry link, lead
ing to a skylighted entrance door 35, 36. 

The Amelia Island Ounehouses 37 were 
recessed into existing dunes, stabi li zed by 
a dense oak forest. The structures have 
reinforced-concrete block walls with pre
cast roofs ; wood floor framing was de
signed to resist inward pressures of earth 
on the sidewall s. Construction costs were 
simi lar to conventional units. 

In the Atlantic Beach Dunehouses 38, 39 
walls and roof became a continuous con
crete shell resolving all stresses in com
pression and relying on earth fill for post
tensioning (P/A, May 1978, pp . 108- 109). 
Water-cooled air cond itioners effectively 
control humidity in the apartments, which 
require almost no temperature adjust
ments because of earth insulation 22 in . or 
more in thickness. 

Afte r reviewing the foregoing examples, 
the reader may wonder why broader inter
est has not been shown in this possibil 
ity- particularly in view of our growing 
energy and environmental concerns . I be
lieve that awareness of the earth 's archi
tectural potential is increasing slowly, as 
indicated by recent articles. books , and 
exhibitions, and by inquiries that reach my 
office. As more examples of earth-related 
architecture become availab le to the pub
lic- and as fresh approaches to such de
sign emerge- we may expect to see 
earth-related structures gain wider ac
ceptance. 

This is not to suggest that earth architec
ture is an appropriate solution to every 
problem- nor that the fl1ture of earth as a 
building material is solely a function of 
energy awareness. But man's almost for 
gotten tradition of earth architecture may 
now be on the verge of reevaluation . o 
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Active general conservation 

Meet the load: Mechanical matches 

Fred Dubin further discusses the topic 
of energy conserving with Richard Rush. 
In part two of the interview, the subject 
is mechanical means of meeting the load. 

Probably the largest barrier facing good 
energy-conscious design is the architect's 
innate mistrust of the nonvisual mechanical 
world which goes on behind the scenes in a 
building. He must understand the analytical 
principles involved with mechanical sys· 
terns and their ramifications on his building, 
but he must rely on the mechanical en
gineer for the calculations and the mechan
ical design. As energy becomes more cen· 
tral in its role in design, the relationship 
between the two professions must change. 
How has your role as a mechanical en· 
gineer changed in recent years? 

Ten to 15 years ago we were rarely 
called in by the architect at the inception of 
building design-and we were retained for 
the most part by the architect. Generally, 
he had completed preliminary plans and 
then asked us to calculate heating, ven
tilating, and power loads; select systems 
within certain budgetary and physical 
constraints; and determine equipment
room spaces, duct and pipe chase loca
tions and sizes. Too often we were asked 
to "shoe horn" mechanical equipment into 
predetermined (by the architect) spaces. 

Now, the role between architect and 
engineer is more true collaboration. En
gineering starts with building program
ming. We are providing extended serv
ices, including analysis of site, building 
configuration and materials, and other fac
tors which were solely the architect's pre
rogatives in former days. In order to re
duce annual energy consumption, as well 
as peak loads, and provide mechanical 
and electrical systems which are compati
ble with the building program, the en
gineer is often selected by the owner at the 
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same time as, or even in some cases prior 
to, the selection of the architect. We are 
with increasing frequency retained by the 
owner as well as the architect to provide 
energy-management services and per
form mechanical and electrical design. 

In the last five years, the architect has 
begun to think and speak thermodynamics. 
It is also true that more and more engineers 
are speaking and thinking architecture. 
You have an architectural degree now. 
How has your attitude changed? 

I find that my views are more often ac
cepted by architects. I think I understand 
his problems better now-I speak his lan
guage as you said. But it has not changed 
my attitude a bit. It has only reinforced it. It 
is also true that the architect is becoming 
more sophisticated in his understanding of 
energy relationships. For passive solar 
heating or cooling the architect and en
gineer are teaming up to produce a 
sophisticated design approach to ac
complish a deceptively simple solution for 
energy-conscious design. 

How consistent is the quality of the 
energy consultants which architects are 
likely to employ? 

Unfortunately there are some people 
acting as consultants today who do not 
have the background and knowledge of 
either building or mechanical systems. The 
best assurance of accomplishing good 
performance in energy-conscious design 
is to know that you have picked the right 
consultant who has had extensive building 
and engineering design experience for 
that specific building type. He must know 
the design procedure as well as the proper 
operational procedures. After the building 
is built, accurate feedback on perform
ance is very difficult to obtain, so it is im
portant to design properly from inception. 

Then the basic reason for the energy 
program is as a design tool, not to evaluate 
the success or failure of the final building? 

Yes. The energy program must precede 
design. The program includes early de
sign equipment and materials guidelines 
to meet the target energy-use goals. The 
program is the document which can be 
understood by architect, engineer, owner, 
contractor, or occupant and tenant so that 
each is aware of the end goals and the 
means to accomplish them. The program 
is not a static one, but must be changed, if 
necessary, as design progresses and 
feedback determines the cost-effective 
implications of the early decisions. The 
performance of the completed building 
can be compared to the energy program 
for evaluating compliance with the pro
gram or for modifying the program for fu
ture projects. 

I want to stress that the basic principles 
of energy-conscious design-the building 
form (materials and parts)-are the first 
line of defense against lifelong excessive 
energy consumption and peak demand. 
Passive heating and cooling are the sec
ond line of defense. Active solar and alter
native energy sources are the third line; 
and finally the back-up is efficient mechan
ical and electrical systems at full and part 
load conditions to handle the residual 
loads. 

What are the basics of energy conserva
tion for the heating equipment? 

First, a detailed analysis must be made 
of the duration and the magnitude of 
specific load increments and their per
centage of full load conditions. The short 
cycling of equipment also increases 
energy usage. It is preferable to have 
smaller equipment that runs steadily than 
to use larger equipment that turns on and 
off repeatedly . Both the equipment and the 



combustion devices operate most effi
ciently. For instance, how many hours 
does the full heating load occur? How 
many hours does each of 90 percent, 80 
percent, 70 percent, 60 percent, 50 per
cent, and lower of the full load occur? The 
answers to such questions help select 
either a single piece of equipment, or pref
erably modular equipment with proper 
controls for the heating equipment, be it 
boiler furnace, oil or gas burner, or heat 
pump, to provide seasonal net peak load 
at optimum efficiency. Equipment sized 
properly for peak conditions but oversized 
for the part load conditions which prevail 
for the vast majority of the winter will use 
more energy than equipment selected for 
maximum efficiency at part load conditions 
of the building. 

The placement of the terminal heating 
device- radiator, convector, air discharge 
register -determines the length and 
energy use characteristics of the distribu
tion system; but equally important, it can 
determine the heat loss characteristics of 
the building itself. Cold exterior walls or 
fenestration cause the body to radiate to 
these surfaces, creating discomfort, and 
may require a room temperature of 75 For 
more for creature comfort, compared to a 
lower 68 F if the radiant temperature of the 
surfaces is higher. However, placing a 
radiator, convector, or air register under 
the window or along the outside wall 
perimeter can create greater conductive 
loss than that surface, since the thin , still 
air film at the wall boundary is destroyed. A 
careful trade analysis must be made be
tween loads occurring with different termi
nal device placements, versus comfort air 
temperatures required for each discrete 
condition . It becomes obvious now why a 
good thermal envelope is important since 
it also affects the cost and performance of 
the distribution system. 

What about cooling systems? 

The same principles hold true for both 
cooling and heating. However, for cooling, 
another factor becomes important. There 
is a saving of 1 V2 to 2 percent for every 
degree that chilled water temperature can 
be raised. For those systems , it is impor
tant to vary the chilled water temperature 
with load so that if 55 F chilled water can 
handle equal loads, 45 F chilled water 
should not be supplied. We call this "fol
lowing the load." 

It is also important to reduce building 
loads with proper solar heat gain control, 
insulation, roof sprays or ponds, circula
tion , and other methods, to permit the sys
tem to operate at the highest possible dis
charge air and chilled water temperature. 
Also, cooling outdoor air with economizer 
or enthalpy control can reduce the energy 
requirements for cooling when the outdoor 

conditions are more favorable than recir
culating indoor warm air. 

How can energy conservation be ac
complished with the distribution sys
tems-pipes and ducts? 

Ducts are more costly and generally 
have greater heat losses than pipes. If a 
duct system is used in a large building, the 
duct length should be minimized and hot 
or cold water pumped to a conversion de
vice or an air-handling unit near the space 
that is being served. Also, the air or hot 
water should be only as warm as required 
to meet the load. This means varying 
temperatures. The hotter the fluid in the 
winter, and the colder in the summer, the 
more energy losses to the surroundings. 
Reducing thermal losses is a function of 
fluid temperature and insulation. In a 
chilled water system, for example, the 
colder the water is, the more horsepower it 
takes to refrigerate it. To do the same job 
of cooling , and use warmer water, the 
pump may have to remain on for a longer 
period of time. The energy used in each 
part of the system for each period of oper
ation must be evaluated. For heating, don't 
use 200 F water in a radiator if the space 
can be heated with 110 F water at that 
period of time. 

With ductwork, the question is: how 
much horsepower does it take to deliver air 
from the air-conditioning unit to the termi
nal device? This is a function of duct size, 
capacity , and length . High-velocity air sys
tems can be as wasteful as the refrigera
tion horsepower. The velocities should be 
kept as low as possible. The lower the ve
locity, however, the more space ducts take. 
It is a trade-off. Architects and clients 
should understand that these analyses of 
trade-offs must be done early in the design 
process. 

How does energy performance vary with 
the different duct systems? 

Single- or double-duct variable volume 
systems are generally more efficient than 
almost any other type of system because 
air volume is proportional to load, and for a 
large portion of the time, less air, and a 
corresponding reduction in air horse
power, is required especially if vaned inlet 
fans are used, rather than dampers, to 
control air volume. Double-duct systems 
are generally wasteful, but double-duct 
variable volume systems are not so waste
ful and improve operational costs. 

Induction systems are general ly more 
energy consuming because they are high 
velocity, and they have a small terminal re
heat box in the unit itself. The ducts, how
ever, are smaller and easier to fit into a 
large building. Terminal reheat systems of 
all types are energy intensive. Some ex-

cess energy is used to cool all the air 
whether the zone requires it or not. Addi
tional energy is used to reheat the air to 
that zone which does not require cool air. 

What are the advantages and disadvan
tages of using a central system versus 
small individual units? 

Central air-conditioning systems 
can consist of either: (1) centrifugal 
screw machines, (2) absorption chillers, 
chilled-water piping, and remote air
handling units, (3) large central air han
dling units with extensive duct distribution 
systems, (4) reciprocating compressors 
and large air-handling units. The energy 
use characteristics vary considerably with 
the type of control system and the type of 
distribution system. Often the air-handling 
units can consume a large portion of the 
total energy required for compressor, 
fans, and cooling towers. Window units, 
through-the-wall incremental units, or 
small package air-conditioning units have 
a lower COP (coefficient of performance 
per unit of energy consumed), lower effi
ciency than the better central units, but 
also require considerably less horsepower 
for air distribution. The energy required for 
each system and subsystem must be fully 
evaluated. Individual units can be readily 
turned off when not in use. When they are 
not, the energy savings proclaimed for in
dividual units may not be realized. 

Large systems with proper controls can 
be operated in close accordance with 
load, too, and can be just as efficient in 
that regard as the decentralized smaller 
systems. The larger central station equip
ment is generally of higher quality and has 
a higher COP than the small, mass
produced-for-a-market decentralized 
units. Larger equipment also has a longer 
useful life, better filtration capabilities, and 
better humidity control than window units 
or their equivalent. 

Efficiency may also be a function of the 
climate. Sometimes, for example, an air
cooled condenser can be more efficient 
than a water-cooled condenser and cool
ing tower. In a climate where the dry-bulb 
temperatures are always low and the rela
tive humidity is high, an air-cooled con
denser rather than a cooling tower will be 
more efficient. However, if the relative 
humidity is low and the temperature is 
high, a cooling tower and water-cooled 
condenser are more efficient. The climatic 
conditions which prevail for the longest 
period of time determine the proper choice 
of condenser. Note that time, duration, as 
well as (or rather than) peak conditions are 
the important factors in the energy usage 
and conservation for most systems. 

One heat-pump manufacturer recently 
told me that his sales of air-to-air heat 



Active general conservation 

pumps have increased fifteenfold since 
1973. A heat pump starts to lose its effec
tiveness below freezing temperatures. 
When does a heat pump prove to be an 
economical solution? 

Air-to-air heat-pump systems are most 
efficient in moderate climates, design 
temperatures above 35 F, since a selec
tion of heat-pump size can be made so 
that the COP is relatively high and no aux
iliary energy is required. In colder cli
mates, oversizing the heat pump will pro
duce a higher coefficient of performance. 
Exhaust air from buildings or processes 
can be used as a heat source to increase 
heat pump efficiencies. Multispeed, mul
ticapacity heat pumps are more efficient 
than similar sized single capacity systems. 
Water source heat pumps, or dumped 
heat pumps using water or air, can be very 
efficient as can air o.r water source heat 
pumps used with solar collectors or lo
cated in a solar-heated attic. Deep wells or 
ground water used to provide heat for 
water source heat pumps are generally 
more efficient than air-to-air heat pumps 
because of the higher heat source tem
perature. 

Do you use more natural ventilation now 
as opposed to completely closed systems 
five years ago? 

There are limitations to what can be 
done with natural ventilation. The external 
conditions are not always so sweet; there 
is pollution, noise, and dirt. It is more 
common today, however, than it has been 
for a long time. We are designing buildings 
to enhance natural ventilation with the 
building structure and opening. Wind and 
local air movement affect window design 
and placement, induced air towers, and 
stack action. 

Is there a greater concern today for air 
cleanliness and air purity? 

The ambient outdoor quality is de
generating in spite of more stringent air 
quality requirements. Many urban, and 
even rural, areas are highly polluted for 
many long periods of the year. We are in
creasingly concerned with air quality in 
buildings, and air quality in hospitals and 
laboratories is of special concern. We find 
that we can maintain proper air quality 
control better with recirculating systems 
with proper filtration than by introducing 
outside air of questionable quality into the 
spaces. Control of smoking in public build
ings can produce significant energy sav
ings by reducing outdoor air requirements 
or fan horsepower for recirculated filtered 
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air systems. In many buildings we are 
using absorption and charcoal filtration 
systems, with recirculation to maintain air 
quality and to save energy by reducing the 
amount of outdoor air that would be re
quired for dilution. 

How much can be done with air motion 
and relative humidity? 

That is a good question. For cooling , a 
great deal can be done with air motion to 
provide comfort without excessive energy 
consumption. Localized fans can move the 
air within a space, with very little horse
power, to evaporate body moisture and 
create a cooling effect on the skin. Air
conditioning costs can be cut with more air 
and better air motion distribution. Comfort 
is a function of air temperature, air move
ment, relative humidity, and mean radiant 
surface temperature. 

Energy can also be saved by lowering 
the humidity in the winter. If it goes too low, 
it is uncomfortable and the temperature 
must be raised to compensate. Twenty Rh 
in the winter appears to be as effective as 
40 Rh and a lot less energy is required to 
maintain it . 

Water conservation has become a major 
effort by many plumbing fixture manufac
turers. In large buildings, how much of an 
effect does the hot water load have? 

In many office buildings, the amount of 
energy used to heat hot water, approxi
mately one to two gallons per day per oc
cupant, accounts for a relatively small 
amount of energy used by the building. 
However, we can reduce water tempera
ture from the usual 140 F to 100 F, and the 
quantity of water to%- to V2-gallon per 
minute per faucet. The capital cost re
quired to reduce energy consumption is 
very small, and should not be neglected . 
In laboratories, hospitals , housing, and 
schools , the energy required to heat hot 
water can be 20 to 50 percent of the 
energy requirements for the entire build
ing , especially where minimum space 
heating is required as in the South. 

Insulating the hot-water piping and stor
age tank, reducing water flow with special 
fixtures or orifices in the piping, reducing 
the hot water temperature for general 
building use (and only boosting it locally 
where required for special use like dish
washing) can result in significant savings. 
Separate water heaters for summer use, 
rather than using the oversized building 
space heating boiler for heating domestic 
hot water, and solar water heaters, should 
also be considered for energy conserva
tion. Although they affect building design 
very little , if the architect is the overall 
manager of the building project design, he 
must be cognizant of these opportunities. 

Has the energy crunch meant a more 
frequent reuse of drain water-gray water? 

There is always a great fear and danger 
of bringing water back into the building 
once it has been used. We know a great 
deal about bacteria, but we are still igno
rant of the effects of many viruses. Wher
ever there is reuse of water , there is a pos
sibility of a cross connection between the 
"fresh" water and that which has become 
contaminated. We generally avoid water 
reuse, although it sometimes can mean a 
tremendous saving. The energy requ ired 
to treat potable waters, build sanitary pip
ing systems, and treat sewage is tremen
dous. Reduced water use saves energy in 
all these sectors. 

In a residence, I would be very leery 
about bringing water back into the build
ing , no matter where it comes from. Bath 
water might eventually be commonly used 
in flush toilets as safe systems are de
vised. In industrial and larger commercial 
buildings, gray water can be used for 
flushing and for irrigation , but I would rec
ommend two separate piping systems: 
one for gray water and one for potable wa
ter. Water conservation is a major national 
need, approaching the same level of con
cern as the energy crisis. 

There will be an article following this one 
which will concern itself with lighting. It 
would be appropriate, however, if you 
would outline some of the major areas of 
energy conservation in lighting design. 

Let's start with the energy management 
program. It includes a description of the 
function-dependent quantity and quality of 
illumination required for each room and 
each distinct space within a room. The 
program deals with the visual tasks to be 
performed, the duratior. and critical nature 
of each task, the cycles or random opera
tion and occupancy within the space, and 
the possible changes that can occur within 
the spaces. In other words, it states the re
quirements for an adaptable lighting sys
tem, not simply a flexible one. 

The opportunities for providing natural il
lumination must be carefully considered. 
The window area and placement, top light
ing options, wall, ceiling , and floor inter
reflectances can all play a role. There is a 
trade-off between the energy saved by 
daylighting for illumination and the in
creased energy burden for heating and 
cooling through the windows or skylights. 
Since natural lighting produces only a 
fourth as much heat as fluorescent light
ing , the air-conditioning load is reduced, 
but heating requirements are increased. 
The options must be evaluated , taking into 
consideration such design considerations 
as double glazing and thermal barriers at 
night to reduce nocturnal heat loss through 



windows but allowing natural illumination 
during the daytime. 

High-intensity-discharge lamps and 
other lamps with greater efficacy than in
candescent or fluorescent lighting can re
duce the energy required for artificial il
lumination two- to fourfold. Mu lticapacity 
ballasts , switches on timers, multiswitches 
and photocells can all be used to control 
artificial lighting so that energy is used only 
when and to the extent that auxiliary 
lighting is required . 

Another energy topic concerning light
ing is heat recovery . I feel , generally, that if 
it is going to be efficient to recover heat 
from lights, then there is probably too 
much light in the first place. If , however, 
the air can be drawn out through the li ghts 
at no penalty, then why not do it? The 
amount of air supplied to a space is di
rectly proportionate to the sensible heat 
gain in the space. If some of the heat can 
be removed from the source, the con
ditioned air quantity can be reduced. 

People tend to underestimate the con
tribution of operational aspects of energy 
design. As the standards for energy per
formance tighten aren't we likely to see an 
increase in use of central control systems? 

Something or someone has to optimize 
the operation of bui lding equipment. In 
large buildings, even those as small as 
30,000 sq ft in area, a central control sys
tem can be very cost effective. A central 
control system with microprocessors and a 
minicomputer senses temperatures. resets 
controls, and optimizes energy consump
tion. The system can tel l us precisely when 
to raise the chil led water temperature and 
add more water or lower it a bit and reduce 
the water flow, or can be put on line and 
make the adjustments automatically. With 
a manual system, valuable time and 
energy can be lost just making the deci
sions to make the adjustments. Control 
systems do not shrink from complexity the 
way people do. 

Of course computers will never replace 
the service and maintenance respon
sibilities of a building. If a machine breaks 
down someone must be there to fix it. How 
does good maintenance affect energy use? 

Control systems can minimize mainte
nance requirements and also indicate 
when maintenance is required. Mainte
nance programs are very important for 
effective energy consumption . More 
thought- architecturally-shou ld be given 
to the cleaning and ease of replacement of 
lights and filters , for example. 

Lighting performance falls off rapidly as 
lamps become dirty, and more lamps are 
required with more energy used if the 
lamps are dirty. Clogged filters reduce air 

flow, requiring longer operation of the heat
ing or evolving equipment. Dirty and 
scaled boiler tubes, condenser tubes, and 
heat exchangers require more energy. 
Good maintenance can reduce energy 
consumption 10 to 30 percent in most 
bui ldings. Centra l control systems to indi
cate equipment condition, coup led with a 
competent and attentive maintenance 
staff, are essential to optimize energy con
servation and machine life. 

Let's get down to some general topics 
that directly relate to the architectural form. 
What formal ramifications will result from 
increasing consciousness of energy in 
mechanical design ? 

I think for example we should be looking 
more to exposed ducts and piping rather 
than hid ing them as we have done in the 
past. These elements should be worked 
into the design . Consider an exposed duct 
compared to a duct enclosed within a 
dropped ceiling. Which is going to cause 
more energy to be used? In the cooling 
season the exposed duct is the more effi 
c ient. The space within the dropped cei l
ing heats up in the summer and can heat 
the cool air flowing through the ducts, re
qui ring more air to assure proper delivery 
temperature. The duct running through the 
conditioned space is running through the 
cooled space. In the winter, the tempera
ture gradient between the cond itioned 
space and the dropped ceiling space 
gives little advantage to either so lution. 

Building configuration and a p lan that al
lows greater heating or cooling ai r distribu
tion reduces the losses through the 
mechanical distribution system and can 
reduce equipment operation time and 
wide temperature swings. The location of 
equipment rooms near the loads they 
serve also reduces energy for distri bution 
systems. 

Won't the occurrence of these pipes and 
ducts within the space also mean that the 
effective floor to ceiling height can be re
duced? 

Yes. A smaller volume of space to heat 
or cool reduces energy consumption. 
However, cooling requirements can be re
duced in tall spaces by distributi ng cool air 
at an intermediate level and allowing the 
warm air to accumulate at the high points 
without disturbing it. 

If we follow your earlier suggestions, we 
will also be using larger ducts. 

Yes, and the proper al location of space 
must be made. The larger ducts require 
less air horsepower for fans. The arch itect 
wi ll need to fami liarize himself with the 
ru les of efficient duct proportioning and 

geometry and think about the optimum lo
cation of equipment. 

One subject with which I would like to 
end this article is the art of building. Ar
ch itects fear that with energy design, they 
have lost the battle between science and 
the art of building . From what you have 
said the opposite is true. It is just as much 
an art as a science to assemble a building 
recognizing the thermodynamic principles. 
Now the question is, what every artist 
would ask, how can he get a feel for the 
medium. How can he achieve the kind of 
gut response that allows him not only to 
create art but good art? 

He must understand the principles and 
understand their importance in the hierar
chy of th ings . He can't just read about it. I 
think he really has to physically under
stand the dynamics of the structure of the 
envi ronment and the effects of his dec i
sions. He wi ll begin to see that these are 
really great influences and, all of a sudden, 
he will begin to love these things. Then he 
will want to exp ress them , and they will 
begin to shape the building form. 

Energy and design are not incom
pati ble , they are one and the same. These 
principles of c limate and energy use are 
not incompatible wi th the design , they are 
the design! The chal lenge becomes creat
ing the environment, the physical environ
ment and the functioning space, in an 
energy-conscious setting . Many architects 
do not want to face the challenge. Some 
say they have one thing to think about and 
that is visual beauty. That, to me, is not ar
chitecture. There is a difference between 
archi tecture and the other visual arts. Ar
chitectu re must be a marri age of sc ience 
and art. 

The same is true for the engineer. He 
must get involved with bui ldings as total 
systems. Almost anybody can be taught 
how to do a heat loss calculation, and that 
is not engineering. Engineering, to me, is 
marrying the energy systems with the 
st ructu re that houses them. The ultimate is 
to create buildings, c ities, regions , that 
enhance ou r quality of life. 

Fred S. Dubin is president of Dubin
Bloome Associates and managing partner 
of Fred S. Dubin Associates, International, 
consu lting engineers and p lanners. He 
has published more than 200 papers on 
the subject of HVAC, load management, 
and total energy systems. He is eng ineer
ing consu ltant to a number of foreign coun
tri es, and federal and state agencies in
c lud ing DOE, GSA, NSF, and President 
Carter's Committee on Energy. Du bin 's 
major construction projects include the 
Salk Institute of Biological Studies in La 
Jol la, Ca, and the GSA Energy Conserva
tion Building in Manchester, NH. 



Interior technics: Energy-conservative lighting 

Light motives 

The new energy consciousness has led 
to a thorough reevaluation, by both 
manufacturers and interior designers, 
of how artificial lighting can be used 
wisely, while other researchers have 
explored the potential of daylighting 
as an alternative interior light source. 

It has been estimated that, of our national 
energy resources, some 5 percent is used 
for lighting-a relatively small part of our 
total energy consumption. Where does the 
electrical energy for that lighting come 
from? According to the U.S. Department of 
Energy (Monthly Energy Review, March 
1978), the largest part (47 percent) is gen
erated from coal, followed in order of mag
nitude by oil (17 percent), natural gas (14 
percent), nuclear energy (12 percent) and 
hydro energy (10 percent). Compared to 
the fact that 48 percent of all energy in the 
United Sates is fueled by oil, the current 
status of lighting energy consumption 
seems much more favorable than that of 
the energy situation as a whole: lighting is 
much less dependent on oil than heavy in
dustry and transportation (the two biggest 
consumers of energy, at 41 percent and 
25 percent respectively). Artificial lighting 
makes major use of an energy resource
coal-that has been estimated by some 
to be capable of lasting at present levels 
of consumption for several more centuries 
at least. 

Why then all the increased interest 
of late in the improved efficiency of 
lighting?- the topic that has become a 
major source of concern to manufacturers 
an.d lighting designers, to interior environ
mental researchers and governmental 
regulatory agencies in the past few years. 
It is true that the primary energy source for 
most lighting in America is more secure 
and more abundant than that which has 
been responsible for our awareness of 
energy as a finite (and costly) resource-
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oil. But it is also true that the movement for 
better, more efficient, and healthier interior 
lighting design would have probably hap
pened without the larger events that have 
precipitated the rise of energy conscious
ness in all areas of our national life. 

The motivation to make better use of ar
tificial lighting has a great deal to do with 
money, for although the long-term picture 
for electrical energy production seems rel
atively stable, the costs of producing that 
electricity have mounted sharply and 
rapidly . Furthermore, many electrical utility 
companies in the United States are not 
particularly interested in increasing their 
rates of production (the significant invest
ment of capital needed for the expansion 
of generating plants has likewise been 
subject to inflationary trends). And some 
electrical energy producers are in effect 
pursuing policies of encouraging reduced 
consumption while raising rates: the new 
business trend toward less for more. 

But there is another, and less commer
cially inspired, component in this overall 
movement, one which recognizes the 
end-user as the real beneficiary and cen
tral focus of these efforts. For while all the 
latest cost-saving innovations have been 
given the lion's share of attention in the de
velopment of better lighting for the future, 
there has been a great deal of lighting re
search that has centered around the reali
zation that none of these innovations in in
terior lighting will have any lasting value at 
all if they do not benefit people. That 
benefit has been interpreted variously as 
increased satisfaction with one's environ
ment (especially in the office) , greater per
sonal comfort, increased productivity, or 
any number of other, more specialized fac
tors. How those needs are being inter
preted and met in various sectors of the 
lighting industry can give an illuminating 
overview of these important new move
ments in interior lighting desigh today. 

The major innovation in commercial as-



pects of interior lighting over the past dec
ade has been the development of more ef
ficient light sources. Almost exactly 100 
years ago-on October 21 , 1879-
Thomas Edison perfected his invention of 
the first incandescent electrica! lamp. That 
first lamp gave off approximately 1.5 lu
mens per watt, while today's incandescent 
lamp of similar size can give off some 20 
lumens per watt: a capsule illustration of 
the general trend over the past century 
(though most dramatically since 1920) of 
steadily increasing efficiency from artificial 
light. That increased efficiency wi'thin one 
kind of lighting system does not even hint 
at the even more dramatic levels of effi
ciency achieved in new kinds of lamps de
veloped in the wake of Edison's epochal 
discovery. For exa,mple, here are some 
comparisons of how much light is 
delivered- in lumens per watt-by four 
other kinds of lamps introduced sub
sequent to the incandescent lamp: mer
cury lamp (avg. 60 lpw) ; fluorescent (avg. 
75 lpw) ; metal halide (avg. 100 lpw) and 
high-pressure sodium (avg. 110 lpw) . 

Of equal importance iri judging energy 
efficiency is the amount of energy required 
to operate any of the lamps listed above, 
and here the figures are no less dramatic. 
For example, it has been estimated that a 
high-pressure sodium lamp can light an 
area with about only 25 percent of the 
energy required to light that same area 
with incandescent light. Fluorescent light
ing fall s just about halfway between those 
two extremes: it is about half as energy
efficient as high-pressure sodium illumina
tion , and about twice as efficient as incan
descent. Needless to say, there has been 
a dramatic turn to high-pressure sodium 
lamps as a quite direct result of these 
greatly increased energy/efficiency ratios. 
Incandescent and mercury lighting (the 
two lowest sources on the efficiency scale) 
are gradually being phased out in fqvor of 
metal halide and high-pressure sodium 
lighting for most commercial settings, 
whereas fluorescent lighting is receiving 
increased attention as a replacement for 
incandescent lighting in residential inte
riors (according to HUD, lighting accounts 
for 2 percent of domestic energy use) . 

Going back to natural 
But despite the considerable efforts of the 
major electrical lighting manufacturers to 
provide increasingly efficient and cost
effective lighting, there has nevertheless 

High-pressure sodium lighting is being used 
with increasing frequency in interiors. One of the 
first such installations was the Dinand Library at 
Holy Cross College , Worcester, Ma .. which was 
converted from incandescent to recessed 
400-watt Lucalox high-pressure sodium lamps 
by General Electric in 1968 (right). 
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Energy-conservative lighting 

been a growing trend in thi s country 
toward reducing use of artificial light, or 
even dispensing with it completely during 
the day. This daylighting movement has as 
its basic premise the belief that the use of 
passive energy sources where at all pos
sible is preferable. to the use of any artifi
cial energy system, no matter how effi
ciently a technological source might make 
use of fuel , no matter how plentiful that fuel 
might be. That attitude is one of the more 
striking outgrowths of the energy
conservation consciousness as it has 
evolved lately instituting energy savings 
not out of external duress, but proceeding 
instead from a philosophical belief in the 
inherent benefits of anything natural over 
anything man-made. 

Is there some intuitive wisdom at work 
here? Perhaps. The effect that various 
kinds of artificial light might have on 
human health has come under increasing 
scrutiny lately. The subject is now being 
probed by the Laboratory of Environmental 
Biophysics (newly established by the Na
tional Institutes of Health in North Caro
lina) , as well as by researchers for two new 
investigative groups: the Center for Light 
Research in Fort Lauderdale, and the 
American Society of Photobiology at Stan
ford University . Currently, the two latter re
search bodies are looking into the possible 
injurious effects of fluorescent lighting on 
animals , an as yet unproven link for which 
there is already, however, a certain 
amount of preliminary evidence. More 
substantive findings are said to be immi
nent. But the most comprehensive re
search on daylighting has been going on at 
the National Bureau of Standards' Center 
for Building Technology in Gaithersburg, 
Md. There, the Environmental Design Re
search Division has been responsible for a 
great deal of the pioneering inquiries into 
the subject, providing fundamental re
search data that has served as the basis of 
research carried out elsewhere on daylight
ing. 

At the heart of the matter is the fact that 
Americans as a whole are spending less 
and less time exposed to natural light; 
most of us spend most of our days in of
fices or factories under some sort of artifi
cial light, without the full spectral range of 
natural light. The fact that most interior 
lighting in this country is fluorescent is 
compounded by the fact that fluorescent 
light has a much more distorted spectrum 
than incandescent light. So while many 
lighting designers and manufacturers are 
preoccupied with such concerns as 
energy efficiency, color rendition, or visual 
comfort, it might well be that the most im
portant factor of all-light's contribution to 
overall human health-has been largely 
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Ceiling configurations reduce ballast noise in HID installations by GE (above) and Lightolier (below) . 

HID lamps (Lucalox by GE, below) have gained even wider acceptance in industrial settings. 
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The two graphs above illustrate one of the more significant pieces of research on the energy
efficiency of interior lighting. Conducted by Gary T. Yonemura and Yoshimi Kohayakawa, guest 
workers at the Center for Building Technology at the National Bureau of Standards, the research 
was summarized in a report entitled A New Look at the Research Basis for Lighting Level Rec
ommendations (NBS Building Science Series 82, U.S. Government Printing Office, 1976.) The 
report's findings created an immediate sensation within the lighting industry, for both manufac
turers and designers saw some of their basic assumptions about lighting levels severely called 
into question . The prevailing opinion before this report is summarized in the graph (top) that 
shows a direct relationship between brightness levels and visual performance: the more light, the 
better visibility . However, in what might be termed a c lassic piece of NBS research , Yonemura 
and Kohayakawa undertook a reexamination of those recommended lighting levels and found 
that such was not the case at all . The graph of their results (bottom) ind icates that after a certain 
point, just the opposite of the IES standards is true: not only does higher lighting level not mean 
greater visibility , but it can actually mean less visibility. Thus, the position of many designers and 
conservation-minded users is given solid scientific support. To quote from the NBS report: "If the 
aim of interior lighting is to ensure adequate illumination levels for the most difficu lt task encoun
tered, then the present Visibi lity Reference Function may be the appropriate standard. In a typi
cal visual environment the most difficu lt task (although encountered infrequently) may be near 
threshold levels . The results of the study indicate that, in order to accommodate for this infre
quent occurrence , a price must be paid. The higher luminance levels recommended to satisfy 
the requirements for seldom-occurring low contrast tasks may bring the luminance level beyond 
the optimum luminance level for tasks with good contrast. The above is an instance of 'less light, 
better sight' and seriously questions the indiscriminate application , as a working rule, of the 
popular notion 'more light, better sight.' " 

and recklessly overlooked . 
Thus the trend toward daylighting might 

well be a very significant one in the future. 
As is the case with so many energy fac
tors, daylighting wou ld prove to be most 
effective in bui ldings specifically designed 
with that capabi lity in mind, but considera
bly less desirable in buildings where the in
itial design (or difficulty involved in retrofit) 
reduces the overall benefits. For example, 
the new California State Office Bui lding 
competition (P/A, Feb. 1978, pp. 70-73; 
P/A, Jan . 1979, p. 80) had daylighting as 
one of the design criteria for the building , 
and the winning entry was distinguished 
by a number of features to allow that po
tential. Massing of the structure was bro
ken down to provide more window expo
sure than that of the average high-rise 
office box, an atrium and skylights further 
admitted natural light into the interiors, and 
both interior and exterior reflection levels 
were considered so as to require consid
erably less artificial illumination than most 
bui ld ings today . Several research groups 
around the country have been actively in
volved in codifying the growing mass of 
data on daylighting. 

Among them are the facu lty and re
search assistants at the Institute for En
vironmental Studies at the University of 
Washington in Seattle, who have de
veloped a new graphic-design aid for the 
prediction of natural and artificial light 
levels in interiors . Prof. Harvey J. Bryan of 
the Department of Architecture at Berkeley 
has done a state-of-the-art compilation of 
dayl ighting research to date, and numer
ous individual practicing architects (espe
cia lly on the West Coast, where the day
lighting movement seems to be especially 
vigorous) have been involved in furthering 
this alternative interior lighting movement. 

Throwing less light on the subject 
But it wou ld be a serious miscalculation to 
think that daylighting has any more than 
limited potential to solve our interior light
ing needs. The most obvious drawback is 
its potential to function effectively only dur
ing daylight hours, and then adequate ly 
on ly on days with sufficient levels of day
light. Also, the design of a great majority of 
existing buildings (buildings that will have 
to be used regardless of their current 
energy efficiency) is just not suitable to 
daylighting at any reasonable level of ef
fectiveness . For the most part, our atten
tions are going to have to be given to 
the development of more intelligently 
worked-out interior lighting schemes in 
which design and technology work hand in 
hand to provide a maximal ly effective and 
efficient working and living environment. 

One of the more encouraging aspects in 
interior lighting, therefore , has been the in
creased awareness that artificial il lumina
tion is, above all , for the benefit of people, 
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and not spaces; that the old criterion of 
watts per sq ft ("building watts") has much 
less a place in good lighting design than 
does the concept of watts per person 
("people watts"). For example, one of the 
most highly publicized aspects of interior 
lighting design in the 1970s has been that 
of task/ambient lighting. Yet now, many 
lighting designers and manufacturers, in 
their increased respect for end-user 
needs, prefer to talk and think about 
ambient/task lighting, the difference being 
in the realization that ambient lighting is 
responsible for some two-thirds of the il
lumination in most well-designed interior 
lighting schemes. 

More and more now, lighting designers 
are ·using ambient light to carry the load of 
office illumination, with a noticeable trend 
in energy-efficient designs toward the use 
of more than 50 percent localized, 2 
nonuniform ambient light, coming from 
high-intensity-discharge (HID) sources, 
supplemented with variable task lighting . 
The increased emphasis on localized am
bient lighting works in nicely with the in
creasing conversion in offices and com
mercial installations to various kinds of HID 
lamps, offering the possibility of using 
fewer luminaires per square footage to be 
lit. Therefore, the combination of fewer 
fixtures providing the same amount of il
lumination futher enhances the flexibility 
needed in making interiors more energy 
effective. 

Spreading it around 
Of equal significance to the development 
of new and dramatically more efficient light 
sources is the concurrent development of 
better optics potential in light fixtures to 
better diffuse light from the new high
efficiency lamps. The mere replacement of 
less efficient lamps with more efficient 
ones will of course result in more energy
conservative illumination, but the examina-

Some of the energy-efficient lamps and lu
minaires currently available: 1 Parabolume 
high-efficiency luminaires by Columbia Light
ing. 2 New 50-watt Lucalox HPS lamp, by 
GE-the lowest wattage HPS lamp commer
cially available. 3 Halo Lighting 2x2 recessed 
square HID fixture, by McGraw-Edison. 4 GTE's 
400-watt Super Metalarc lamp by Sylvania, pro
viding up to 100 percent more lumens of light 
than a 400-watt mercury lamp. 5 Maxi-Miser F40 
fluorescent lamp/ballast system by GE. 6 LESS 
automatic lighting control system by Novitas, 
Inc. turns incandescent or fluorescent lights on 
and off as people enter and leave any size room 
or area. 7 Sylvania 880-watt Unalux HPS lamp 
by GTE. 8 Round lens unit from Halo indoor HID 
line by McGraw-Edison. 

96 Progressive Architecture 4:79 

3 

5 

7 

4 

6 

8 



lion of the luminaires themselves and the 
role they play in diffusion should be part of 
the process as well. Most responsible light
ing designers would agree that there are 
no hard and fast rules that are uniformly 
applicable to energy-efficient interior
lighting design. Every interior scheme is a 
law unto itself and requires individual 
evaluation and attention. Yet there are a 
number of basic criteria that must be 
thought about in the planning of energy
efficient lighting , and they are common to 
all interiors, regardless of the specific set
tings. 

As with many aspects of architecture 
and interior design, the federal and state 
governments are promulgating more and 
more guidelines for levels of interior illumi
nation, from the standpoint of energy con
sumption, and user requirements as well. 
Unfortunately, it is too often the case that 
such regulations govern the quantity of 
light, but not necessarily (and more sub
jectively) the quality of light. The most 
common factors affecting light quality are 
glare (now generally determined by a fac
tor known as Visual Comfort Probability, or 
VCP) and veiling reflections (which 
minimize contrast on the surface of objects 
illuminated). Thus, a more important crite
rion than mere footcandles is that of Equiva
lent Sphere Illumination, or ESI , which is 
used to gauge actual visual comfort. The 
importance of ESI level is that it supports 
the basic tenet of energy-conscious light
ing practice: not only is it smarter to use 
less energy where at all possible, it can 
also give you better lighting as well. 

Thus the notion that more does not 
necessarily mean better is finally begin
ning to take hold in an important segment 
of the interior design world. This is equally 
true in office, commercial, and residential 
settings. For example, in retail settings, it 
has been discovered that nonuniform am
bient lighting (concentrating light sources 
over important display areas, and eliminat
ing the long-dominant use of uniform am
bient light) can act as a subtle but.effective 
spur to sales, giving products on display 
an alluring emphasis in a crowded visual 
environment that all too often equalizes ob
jects to a detrimental degree. 

In residential settings, the increasing 
use of dimmers allows for adjustment of 
light levels to suit varying illumination re
quirements, a factor achieving much 
greater popularity as the flexibility of our 
living spaces increases with every new 
year. Thus, the level of light needed for a 
child to do his homework at the dining 
room table is by no means the same 
needed (or desired) during a dinner party 
at the same place. To a remarkable extent, 
people in residential settings can provide 
a lighting level commensurate with the ac
tivity involved, tending to be much more 
accurately attuned to the real illumination 

Although task lighting remains an important part of interior lighting (above, by Lightolier), 
many energy-conscious designers now think in terms of ambient/task rather than task/ambient. 

needs than in an office setting for example, 
where preoccupation with work tends to 
make that awareness less apparent on a 
conscious level. 

Apples and oranges 
The comparison of relative energy effec
tiveness and user suitability is one of the 
hardest aspects of interior lighting design 
to determine properly, primarily because 
so many variables are involved among dif
fering settings, tasks, and conservation 
requirements. However, several points 
remain essential for the further develop
ment of effective energy-efficient interior 
lighting . On the part of lighting manufac
turers, there is the need to continue to 
develop products that can achieve pre
dictable results. Now with the increased 
presence of the architect in interior design 
(another factor that will have a great im
pact on energy-conserving lighting), the 
need for maintenance and extension of 
industry-wide standards is imperative. 

On the part of architects and interior de
signers, it is no less essential to learn (if 
they do not already know) how to evaluate 
lighting systems and their components in 
such a way as to determine for themselves 
their true energy effectiveness. Although 
such a trend will never eliminate the need 
for lighting specialists and consultants, it 
will at least make the services of those pro
fess ionals more relevant to the coordina
tion of all the design disciplines-a unity 
that is by definition so very essential in 
good interior design practice. On the gov
ernmental level, the legislation on interior 
lighting that is being enacted with increas
ing frequency across the country must re
flect the findings of the lighting, interior 
design, and architectural professions 
working together to create better interior 
environments, and not just those of regula
tory agencies that deal with blanket rules 
rather than flexible, realistic applications. 

Interior lighting in the past 10 years has 

probably changed more dramatically than 
it has over any other decade since the de
velopment of that first electric lamp a cen
tury ago. The coming changes-new 
findings about the effect that light has on 
human health, the deepening energy 
crisis, the proliferation of new lighting 
products and design options, the rethink
ing of the way we use light and the kinds of 
light we use, the increased importance of 
the lighting professional as part of the ar
chitectural and interior design team
make the 1980s appear no less fraught 
with change than the 1970s. The continu
ing education of the architect and interior 
designer will become perhaps the central 
factor in achieving better interior lighting 
design, for even those who have had 
sound educational backgrounds in lighting 
design will need to be kept abreast of in
novations in interior lighting the nature of 
which we might not even foresee as yet. 
Given a century of practice in the applica
tion of artificial light, we can only hope that 
the beginning of the second century will 
see at last the final realization of the full po
tential for perhaps the most miraculous 
human invention of them all. [Martin Filler] 
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Active solar 

Solar: trial and error 
Sandra Oddo 

Since many of the results of active solar 
approaches must be measured on built 
houses, these examples are a preview. 

For awhile, in the early euphoric days of 
solar awareness (1973 & 1974, that is, 
after that oil embargo bludgeoned us 
awake), it looked as if active solar systems 
would have it all their own way. Stick the 
thing on the roof, unplug the old furnace, 
and you're all set Experimentation and 
experience since then have proved that 
view simplistic, to say the least For one 
thing, in those days, some basic data were 
misleading, or missing entirely. lnsolation 
data, information on the actual solar 
energy arriving in various parts of the 
country, were patchy. The Weather Serv
ice monitors that collect the data- along 
with information on winds, rain s, tempera
tures, and weather in general - were origi
nally in position to favor the best collection 
of other kinds of data, and that position has 
not been substantially changed, or even 
well serviced , since the 1930s. Information 
on the performance of materials under ac
tual conditions of use was nonexistent. 
Solar collectors had performed under lab
oratory conditions for a long time , with data 
collected in a more or less organized 
manner since 1955 under the auspices of 
the International Solar Energy Society . A 
lot was known about materials ; little was 
known about the effects of combinations of 
those materials and about the niceties of 
collector design and manufacturing 
methods. 

The most imponderable variab le, as it 
turned out, has been the transition be
tween the manufacturer and the roof- the 
installer. Standards of roofing and plumb
ing that suffice for roofs and simple run
ning water do not suffice for the addition of 
a solar collector and its associated pipes 
of fluids. The call-back rate for the hundred 
systems installed in an early water-heating 
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demonstration program by the New Eng 
land Electric System was well over 50 per
cent. A real learning experience , accord
ing to spokespeople for the system. which 
has plugged doggedly ahead to apply the 
lessons leamed . 

The most important of these lessons 
seems to be that a solar collector of any 
type is not simply a replacement for some 
other form of heat supply . This relatively 
innocuous realization has implications that 
affect all of architecture, if we assume 
solar wi ll play a major role . Architects have 
had a lot of fun , even moments of high art , 
using the freedom from structural con
straints that the materials the machines . 
and the cheap energy of the last tew dee 
ad es have allowed . That era is ending . The 
era of architectural challenge now opening 
up seems likely to remodel our concept of 
the function of architecture and to reshape 
the look of buildings from now on. 

A little over a year ago, President Carter 
set a 1985 goal ot 2.5 mi llion houses using 
solar energy. That goal looked conserva
tive at the time. According to David Morris , 
codirector of the Institute for Local Self
Reliance 1n Washington , DC, if it were as
sumed that space heat for a 1200-sq-ft 
house required a 600-sq-ft collector, and 
that a family of four needed 60 sq ft ot col 
lector tor water heating purposes ; and that 
production would increase by 30 percent 
each year, a city of 100,000 people should 
install on ly 13 solar heating systems and 
52 hot-water heaters in 1979 . 

Harvard/MI T's Joint Center for Urban 
Studies estimates that between 20 and 22 
million new residential units wi ll be needed 
by 1985. Many solar people (among them, 
Jerry Yude lson, director of the State of Cal
ifornia 's SolarCal office, responsible for 
part of the certifi cation for California 's 55 
percent solar tax cred it) believe that 
perhaps as many as 50 percent of those 
houses wi ll be oriented toward the sun . 

Solar systems are not complicated , but 

they are unforgiving. A collector must face 
generally south , because that's where the 
sun is. A few degrees of tilt , or a few inches 
or feet of change in the size, shape and 
placement of the storage bin makes a dif
ference. Fossil fuel , basically , is solar 
energy concentrated by millions of years 
worth of geological and chemical proc
esses into neat, portable packages. Raw 
solar energy is sloppier. It falls every
where, at a concentration of about 300 Btu 
per sq ft per hour- about the same 
amount of heat a human body gives off. If 
you need a certain number of Btu 's, you 
have to have a certain number of sq ft of 
collector, and beyond that you have to 
guard al l the allied systems of heat trans
portation and storage to keep the slippery 
stuff from getting away. This means that 
the architect must work with stringent 
physical limitations, because his work is 
crucial to the physical functioning of the 
house as a heat-collection machine. It's a 
whole new era in house design. 

The heralds of that era of architectural 
challenge are unprepossessing ; a spate of 
demonstration projects sponsored by 
government, private industry and busi
ness , utilities, and a larger rash of indi
vidual projects initiated and carried out by 
individuals. Not many ot the buildings are 
gorgeous to look at. Not many are even 
very etticient at saving energy or using 
solar heat. Things looked more promising 
to solar people at tirst than they have 
turned out to be- after an average 60 per
cent increase in square footage of collec
tors manufactured every six months tor the 
last tour years, production has slowed; 
buyers stalled waiting for the passage of 
tax breaks; problems were persistent, and 
drew adverse publicity. While tax incen
tives are with us (see It's the law, p. 180) , 
the stimulation of the solar equipment in
dustry is only now beginning to be felt. But 
sti ll, it 's the beginning ot the future . 

Three of the many government/industry 
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demonstration projects are particu larly in
teresting, because the resu lts and conclu
sions to be drawn from them may point one 
way to the shape of that future-and those 
conclusions are somewhat equivocal. 

The Saskatchewan Conservation House 
The Saskatchewan Conservation House 
project in Reg ina, Canada- where the sun 
does shine in winter, but not often and not 
long , and where January temperatures av
erage -20 C (-4 F)-was an effort by the 
Saskatchewan Dept. of Mineral Re
sources, assisted by the Canad ian Re
search Council , the Universities of Sas
katchewan and Regina, the Saskatchewan 
Power Corporation, and Housing and 
Urban Development Association of 
Canada, to demonstrate the effectiveness 
of conservation efforts aimed at reducing 
energy consumption in a sing le-fami ly 
house by 85 percent. The actual bui lding 
needs less than 5 percent as much heat as 
a comparable conventional house. 

The situation 
Annual degree-day average in Regina (in 
degrees Fahrenheit) is about 10,600. For 
comparison , the three coldest weather sta
tions in the U.S. measure averages be
tween 8000 and 10,000 degree days. 

Typical houses located there lose 
heated inside air at a rate of one volume 
change per hour. One of the greatest 
energy-saving items for the Conservation 
House, therefore, has been a fanatical at
tention to infi ltration . The vapor barrier is 
6-mil polyethylene rather than the standard 
2-mil, extended through floor and ceiling, 
sealed at the seams, and caulked with an 
acoustic material that is supposed to stay 
flexib le. · 

App lication methods for the vapor bar
rier were changed: workers' boots and ac
cidental nails were not permitted to do 
their Swiss-cheesery on it before installa
tion. All electrical features were set into in-
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sulating plastic pans developed by an 
Edmonton (Alberta) firm . The house 
thereby became a balloon, more or less, 
with a 17-25 percent air change per hour, 
using a powered venti lation system
adequate to control water vapor, says Dr. 
Bezant. 

The soil in Regina has an expansive c lay 
base subject to fair ly radical thermal 
movement. Basements crack. The Con
servation House, therefore , has no base
ment. It sits squarely on the ground, its 2" x 
1 O" floor joists over a tiny sealed crawl 
space provided with a vapor barrier, and 
power vented in summer. Grade beams 
are insulated with polystyrene that extends 
6 in . under the soil to form an apron 4 ft 
wide around the house. 

The house 
The features that make the Saskatchewan 
House energy conservative are not so 
much matters of cost as they are changes 
of habit, according to Floyd Wist , acting di
rector of the Office of Energy Conservation 
(in charge of the project), part of the Sas
katchewan Dept. of Mineral Resources. 
The concept "house" has been rethought 
in terms of Saskatchewan's climate. The 
walls, for instance, are 1 ft thick and dou
ble, bu il t using a system developed by the 
Saskatchewan Research Council . The 
outer wall on both stories is standard 2" x 
4" frame construction, but each floor has 
an inner wall , of 2" x 6" on the first floor and 
2" x 4" on the second. Three layers of 
fiberg lass baits (R-40) laid vertical ly, then 
horizontally, then vertically fill the cavities. 
Framing is designed to eliminate thermal 
paths to the outside . Fiberg lass was used 
to avoid insulation settling in the thick 
wal ls, but the floor (R-30 plus an arbitrary 
assignment of R-10 for the insu lating value 
of the earth) and the ceiling (R-60) are in
sulated with cellu lar fiber, recycled paper 
processed by a local manufacturer. Al
most all the window area is on the south 

side-rather, 21 degrees west of south , 
because the house is oriented to test less 
than ideal siting. The picture windows 
downstairs are double g lass, insulated at 
night by an exterior shutter (6-in. poly
styrene in an aluminum shell, R-22), 
hinged to swing up against the underside 
of the overhang during the day. The seal 
around the shutters is not yet as tight as 
was hoped, says Wist. Upstairs, the bed
room windows are double-g lazed inside 
and single-g lazed outside. The nighttime 
insulating shutter (polystyrene, R-14.5) 
slides from a pocket in the wall into the 
space between the two. One of the two 
small windows on the north has a simi lar 
shutter; the other has a frict ion-fitted batt of 
fiberg lass for nighttime insu lation as a 
demonstration. 

The house is sided with cedar shing les, 
dark to help absorb heat; deciduous trees 
are planted on the south for summer shad
ing; conifers on the north help to break 
winter winds. Overhangs shade both col
lectors and south windows in the summer. 

Some details 
Bathroom taps, showers, and toi lets are 
designed to conserve water. Hot waste
water from sinks and tub is col lected into a 
holding tank in which a domestic water 
preheater is immersed. " In retrospect, I 
wou ldn't recommend it, " says Wist. Temp
eratures are highly variable, and the pos
sibility of cross-contamination has to be 
carefu lly checked . The system needs spe
cial exemption from bui lding codes. 
"There are probably better ways." 

One better way of keeping heat from 
leaving the house has been to trap it, using 
the ventilation system, in a simple plywood 
box designed by Dr. Bezant, with interlock
ing vertical channe ls made of polyethy lene 
sheets. Incoming cold air circulates 
through one set of channels ; outgoing 
warm air, circulating through another, pre
heats it. The system saves about 70 per-
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cent of the heat that would otherwise be 
lost, savings that would pay for the cost of 
a box in about five years. 

The solar system 
The 192-sq-ft solar space and hot water 
heating collector mounted at 70 degrees 
on the roof is an Owens-Illinois Evacuated 
Tube System designed to supply 100 per
cent of the space heating needs, and 98 
percent of the domestic hot water needs. 
The house does not have a furnace. A 
three kilowatt heater-about as powerful 
as two toasters-in the domestic hot-water 
heater provides off peak electric backup 
heat if necessary. 

The Evacuated Tube System was cho
sen because it can reduce reflective loss 
at low sun angles, more of a problem in 
flat-plate collectors , and it can heat rapidly 
to high temperatures (an advantage where 
sunlight hours are short). This is because 
its efficiency does not drop as rapidly as 
does t~p.t of a flat-plate collector as the dif
ference increases between collector 
temperature and outside temperature, and 
because the Evacuated Tube can still 
make use of diffused sunlight. The tubes 
look somewhat like fluorescent lamps 
made of clear glass, nested on curved 
reflector panels. Inside each, insulated by 
the vacuum between the glass, is a dark 
absorber tube that trqnsfers heat to an an
tifreeze mixture circulating through the col
lector to carry the collected heat to a 2800 
gallon steel storage tank inside the house. 
At full capacity (88 C, or 190 F) , the storage 
can supply heat for 10 to 15 days. Space 
heat is distributed by a standard forced-air 
system; domestic water is heated from 
storage via a heat exchanger. The system 
cost $15,000 installed. 

Efficiency at -20 C (-4 F) has been 
measured at 40 percent, which , except for 
a few minutes at solar noon, is somewhat 
less than the manufacturer claimed for it. It 
is still well within the prepurchase esti
mates made for it by Dr. Bezant at the Uni
versity of Saskatchewan. 

The system has not been a success, 
through no intrinsic fault of its own. "We 
made a complicated plumbing system out 
of it," says Dr. Bezant. And the wrong 
pump was used, simply because it was the 
only one available, not capable of the high 
head and low flow rate the system needs. 
The controls were badly located-solenoid 

The CSU houses 
Colorado State University's five solar test 
houses built in Fort Collins, Co, have 
followed-or perhaps led-the develop
ment of solar system thinking in the U.S. 
"We like to think we have influenced it," 
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Saskatchewan house's dark cedar, south windows, insulated shutters, and collectors. 

valves on the bottoms of the collectors in
stead of at the top-and there were prob
lems. In addition , the col lector was ignored 
during the summer whi le tours were made 
through the house, and it went dry, caus
ing some damage. "Basically, it's a steam 
boiler," says Dr. Bezant, "and needs simi
lar caution and attention. " Because of the 
difficulties, the system was shut down over 
last winter and wi ll be modified. Controls 
will be eliminated and a second pump in
stalled, and plumbing will be improved . 

Economically, the system was not a 
success either. " In a way," says director 
Wist, "We knew that before we started . We 
installed the solar system to check. " "We 
will meet such things in the future, " says 
Dr. Bezant, "And it's better to learn the 
problems now-but if you can design the 
building to supply 44 percent of your 
space heating needs through passive 
solar gain, 33 percent through the waste 
heat given off by electrical appliances, 
and 7 percent by the heat given off by the 
inhabitants, that leaves only 16 percent to 
be made up by a heating source." The 
cost to provide that heat with an electrical 
resistance heating system would be be
tween $30 and $50 per year. For compari
son, a conventional house the size of the 
Conservation House would have electric 
space-heating bills of $500 annually or gas 
bills of $300. Water heating needs in the 
Conservation House are four to five times 
thqse of space-heating needs, making 
solar systems for domestic hot water more 

says Dan S. Ward, associate director of 
the University's Solar Energy Applications 
Laboratory. The first house was completed 
in 1974. A 3000-sq-ft story-and-a-half 
building built into a hill , it was designed by 
architects Crowther, Kruse & McWilliams 

cost effective. But, "preliminary tests ," 
says Wist, "seem to indicate that at pres
ent there are no active systems that are 
cost effective, when compared wi th con
ventional heating systems, for space heat 
for single housing units in Saskatchewan." 

Some results; some economics 
The aim of the Conservation House has 
been to show that houses could conserve 
energy in the Saskatchewan climate , and 
that it could be done at prices the average 
homeowner cou ld afford. Conservation 
features like those demonstrated would 
add $3000 to $5000 to the construction 
cost of a conventional house, according to 
Wist. In four to five years, assuming 20 
percent escalation in fuel costs and a 20-
year mortgage at 10.5 percent interest, the 
Conservation House owner would have 
spent less, overall, than his neighbor with a 
conventional fuel bill. If mortgage and 
energy bills were combined, the Conserva
tion House is already less expensive to run 
than a house with electric heat; in four to 
five years it will be less expensive than a 
house with gas heat. 

The house is almost through the demon
stration phase. Then it will go to the Re
search Council or the University of Sas
katchewan for a field test , a full-scale study 
of the house with a family inhabiting it. Fact 
sheets on the existing house are available 
from the Dept. of Mineral Resources, 1404 
Toronto Dominion Bldg ., Regina, Sas
katchewan, SP3 P 5 Canada. 

of Denver, and engineered by Ward and 
Dr. George 0.G. Lof , who sti ll lives in an 
air-heated solar house bui lt to his design in 
1957. Insu lation is standard for the area: 
walls, 3V2 in . of fiberglass ; ceiling, 6V2 in . At 
-10 F, it needs 65,000 Btu per hour. 



A liquid-heating collector 760 sq ft in 
area was installed, built on the site of an 
aluminum absorber-plate manufactured 
for the purpose , two double-strength glass 
covers, insulation for backing, and a 
frame. The cost was about $3000 for mate
rials and $2000 for labor- university labor 
by workers skilled in unusual construction. 
Heat storage was an 1100-gallon steel 
water tank in the basement, enough for 
about two days of no sun. 

About si x months later, the University 
built two more houses, identical except for 
the solar systems. House #2 got an air 
system, 736 sq ft of collector using Dr. 
Lot's Solaron design . A steel absorber 
plate with a selective surface that in
creases the heat absorbing capacity heats 
air passing through a V2-in . space under 
the plate; the air in turn is blown through an 
11 ' x 6' x 5V2' bin holding 25 tons of 1-in. 
rocks. The rocks absorb the heat, and give 
it up again when house-heating air is 
blown through to collect the heat. Com
parative studies give it an edge over the 
liquid system next door. 

The third house was intended to be 
more experimental. It used an evacuated 
tube system similar to those on the Sas
katchewan and MED houses. 

The fourth house, completed in 1977, is 
a combination residence and greenhouse 
that uses direct solar gain through win
dows; the fifth, soon to be constructed , will 
be passive. 

The purpose of the CSU houses being 
used as offices is to experiment, not to 
demonstrate. Each set of collectors is up 
for a year or two, then is changed. Spring 

Solar One 
In 1973, the University of Delaware in 
Newark, De, built a house that incorpo
rated solar air-heating collectors com
bined with photovoltaic (electricity
producing) solar cells in a system that 
heated the house and lighted the lights at 
the same time. Extra heat was stored in 
eutectic salts, materials that melt at mod
erate temperatures and recrystallize at 
slightly lower temperatures, releasing the 
heat they soaked up on melting. Extra 
electricity was stored in a battery, or 
shipped off to the local utility company via 
the utility grid. 

When photons of light hit certain mate
rials with carefully considered impurities 
built in, the photons can push electrons 
around ; the moving electrons generate an 
electrical charge that can be channeled 
into an electrical system. The photovoltaic 
material used for the cells in Solar One is 
cadmium sulfide, not as efficient at turning 
sunlight into voltage as silicon, but less 
expensive. Each cell can use perhaps 5 
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and fall, systems undergo modification. 
"Most of our effort is spent on systems," 
says Ward, the interrelationship of collec
tor, heat distribution system, and storage. 
Last fall, the first solar conference ever 
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held on the operational results of systems 
took place in Denver, sponsored by the 
Department of Energy and the Solar 
Energy Research Institute. Proceedings 
are available from NTIS (Oak Ridge, Tn). 

percent of the sunlight that hits it (cad
mium sulfide cells have been manufac
tured with efficiencies as high as 8 per
cent; silicon cells in laboratories can use 
as much as 18 percent of the sun). That 
leaves 97 percent of that sunlight to turn 
into heat as it hits the cell. And solar cells 
work better if they are kept reasonably 
cool . The combination of problems 
suggests an obvious solution pull off that 
extra heat and use it in the house. Solar 
One had three such banks. 

Air moving up the back of the cells is 
pulled through a 12,000-pound storage 
bin holding three different eutectic salts, 
with three different operating temperatures 
(120 F, 75 F, and 55 F), in sealed, stacked 
containers, a system designed by Dr. 
Maria Telkes. The advantage of salts for 
storage is that they can keep more heat in 
less space, with less weight. The disad
vantage is that they tend to stratify, sepa
rate, and otherwise turn uncooperative un
less they are knowledgeably handled. The 
system works-but it's not commercial yet. 



The Tech House 
In 1974 the National Aeronautics and 
Space Administration started planning for 
a solar/energy conservative house using 
an amalgamation of ideas from HUD, from 
the National Association of Home Builders 
(NAHB) Research Institute, The National 
Bureau of Standards (NBS), the Consumer 
Products Safety Commission , and NASA 
itself. Part of NASA's purpose was tech
nology transfer-to see how space 
technology could be used in housing 
technology , wi th products either on the 
market or close to it. The goal was to cut 
water and energy use by 50 percent. 

The house was completed in 1976. After 
a period of observation and experiment 
with the systems a four-person " typical" 
family moved in, lived there a year , then 
left. The results of the monitoring done 
have just been analyzed , and the final re
port , a technical memo, is schedu led to 
be made available through the National 
Technical Information Service (Springfield , 
Va 22161) in April. 

The situation 
Hampton, site of Tech House, and of 
NASA's Langley Research Center, is on 
one of the peninsulas that nearly closes 
the mouth of the Chesapeake Bay, in ex
treme Southeastern Virgin ia. It has 3400 
heating degree days on an average (3900 
last winter) , and a need for cooling from 
June through Labor Day. The climate is 
muggy, the water table is high- but there 
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are water-treatment and supply problems 
so severe that recently some water costs 
were as high as heating costs. 

The house 
The Tech House is a 1500-sq-ft single
level three-bedroom contemporary house. 
Its long access is north and south , with en
trances opening into vestibules east and 
west. There are two banks ( 432 sq ft) of 
Chamberlain liquid collectors on the roof. 
A smaller photovoltaic solar collector 
is located on the garage roof , which is 
tilted at an angle of 58 degrees. Some at
tention has been paid to passive solar 
design-though the overhang that shades 
the bedroom windows on the south also 
shades 10 percent of the glass on De
cember 21 , and there is no shading on the 
western windows in the summertime. 

A heat pump is integrated with the solar 
system so that heat from the collectors can 
go through a heat exchanger into the warm 
air ducts that distribute heat to the house, 
or into a 1900-gallon underground storage 
tank, or through the storage tank to the 
heat pump. If temperatures in the storage 
tank drop below 50 F- if , for instance, 
skies are overcast for more than five to 
seven days- the heat pump draws from a 
deep well wi th a constant temperature of 
55 F, and return s the water, its heat ex
tracted , to another deep well. 

For cooling , the heat pump extracts heat 
' from the house and rejects it to the outside 

air or to the wells for cooling. Solar storage 

water can be circulated at night through 
north-facing roof collectors for cooling-a 
system that has worked better in theory 
than in practice, because it cannot radiate 
heat below the dewpoint, and Hampton 's 
night air is damp. 

The house is 2" x 6" frame construc
tion, with 5V2 in . of nonflammable urea
tripolymer insulation (manufactured by 
CM Chemical Co , White Plains, NY) 
foamed into the exterior walls. Ceilings 
have 7V2 in. of the foam. There has been 
some shrinkage-more than 3 percent, 
less than 10 percent-enough to allow 
more infiltration than is desirable. All win
dows have double glass and exterior roll
ing shutters (Pease Co. , New Castle, In), 
operated manually or by electric crank. 

Some details 
The house has a temperature control sys
tem by zones, a solar domestic water pre
heating system that cuts electric demands 
for the water heater by about 75 percent, 
insulated doors with magnetic weather 
stripping , a security system powered by 
solar electric cells, and energy conserva
tive household appliances . The fireplace is 
supplied with unheated air through ducts 
from the outside; storage-tank water circu
lates through the grate to pick up heat 
when the fireplace is burning. This can in
crease fireplace efficiency from the typical 
10 percent to about 50 percent-as good 
as a sloppily kept furnace, not as good as 
an airtight wood stove. A skylight over the 



hallway cuts electric heating needs , and 
can be used as a vent in spring and fall. 

Some results 
Few other demonstration projects have so 
closely monitored the interaction of a real 
family with a real solar system. "Problems 
cropped up. We found a lot of them," says 
Ira Abbott, NASA project manager. "That 
should not be looked on as an adverse 
thing. The solutions should make solar pay 
for itself. " The project hit its 50 percent 
energy conservation goal with 1 percent to 
spare. 

The two difficulties that most affected 
the performance of the house were the ar
chitecture and the so lar storage system. 
The short wall faced south, so less sunlight 
was picked up directly. The overhang, 
partly for aesthetic reasons, cast its 
shadow in the wrong place at the wrong 
time of the year. Snow can pile up on the 
flat parts of the roof, blocking the collec
tors and lowering their efficiency. The 
skylight is a net heat loser, for questiona
ble benefits in spring and fall. The insulat
ing envelope around the underground 
storage ground was breeched-it can eas
ily happen and is very difficult to correct 
once the tank has been installed-with the 
result that ground water carried away. a 
sizable amount of the solar heat collected. 
Hybernating worms were probably very 
happy. Collector performance, after three 
years, has been fine. Overall , the solar sys
tem provided 35 percent of the house 
heat, instead of the projected 70 percent, 
almost all of it attributable to storage loss. 

The solutions to these problems, with 
hindsight, are simple and obvious: closer 
attention to passive design details, per
haps a more functional definition of aes
thetics; a storage tank integrated with the 
building so that losses are to the building. 

Lyngby,Aachen,Oss 
Neither the CSU houses nor Solar One has 
paid extraordinary attention to energy 
conservation, in part because the re
searchers wanted results of solar systems 
on "ordinary" houses. But the energy con
servative demonstration houses in North 
America have drawn to some extent on ex
traordinary houses in Denmark, Ger
many, and the Netherlands. All three are 
industry/government or university projects. 

The Zero Energy House at Lyng by, 
Denmark, is a student-designed and built 
project of the Technical Univers ity of Den
mark's Thermal Insulation Laboratory. Two 
single-story living modules with flat roofs 
sandwich a 1 V2-story greenhouse atrium 
that provides support for 450 sq ft of verti
cal water-heating collector on its south 
face. The collector is drained when tem
peratures are below freezing, so the cir
culating liquid can be plain water. Storage 
is water, in a cylindrical steel tank buried 

Aachen house uses evacuated tube col
lector , partly coated to bounce energy to 
black absorber tubes . At Oss (right), con
crete slab has air tubes . 

outside the house--8000 gallons, nearly 
four times the typical amount for a U.S. 
solar system Heat is collected all summer, 
so that storage temperatures at the onset 
of the long , foggy, dark wi nter are about 50 
C (122 F). The tank loses nearly 41 percent 
of the 9017 kWh of heat it gathers, but 
there is enough left to supply 100 percent 
of the house heating and hot water re
quirements. 

This is partly because the house needs 
less than 1/6 the heat required by a con
ventional house of similar size. Twelve to 
16 in. of mineral wool insulate walls and 
ceilings. There are few windows, even on 
the south side, and these are insulated at 
night by insulating shutters, or by poly
styrene bubbles, blown into the cavity be
tween the two layers of glass. Most win
dows do not open. Air-to-air heat recovery 
devices recyc le heat from ventilation , 
appliances, and people. A heat exchanger 
extracts the heat from waste hot water. 

The Philips Forschungslaboratorium 
house in Aachen, Germany, is a high-tech 
approach, and a workshop for collectors 
similar to the CSU houses. Several U.S. 
collectors have been tested there. The 
1250-sq-ft 1 V2 -story house is also super
insulated, with waste heat scavenged by a 
number of heat exchange systems. Star-

age is in 11,000 gallons of water in two 
tanks, one a 1000-gallon short-term stor
age tank, the other for longer-term storage. 
Heat can be pulled from storage directly, 
or by means of a heat pump. The first col
lector to go on the house was the Philips' 
own version of an evacuated tube, ca
pable of surviving stagnation temperatures 
of 250 C (482 degrees F). Cooling in sum
mer is by means of water circulated 
through pipes buried deep in the 
constant-temperature earth. Like the Zero 
Energy House, the Aachen house gets 100 
percent of its heat from the sun. 

The Bouwcentrum Co. houses in Oss, 50 
miles east of Rotterdam, like the other two 
European houses, were completed in 
1975. This is a demonstration of low-cost 
solar housing. The four row-houses, each 
2100 sq ft (200 sq m), face south and are 
insulated to a thermal transmittance value 
of 0.8 kilocalories/h/degrees C m2 .The 270 
sq ft (25 sq m) of collectors-an 11-in. 
concrete slab, black-surfaced, with air 
channels embedded in it in two houses , 
and water pipes embedded in the other 
two houses-are mounted on the 60-
degree slope of the typical Dutch rooftop. 
The concrete collector is also the storage. 
The system will provide about 40 percent 
of the heat the houses need. 



MEDl&ll 
The Minimum Energy Dwelling project in 
Mission Viejo, a planned community 50 
mi les south of Los Angeles, was con
ceived by the Southern California Gas (not, 
they repeat , not electric) Co. in 1975. The 
point was to explore some of the possi
bilities of off-the-shelf products for mass
produced and middle-income (in Califor
nia terms, where a $75,000 house is 
considered a bargain) energy conserva
tion housing. This is the only one of the 
demonstration houses to face the reality of 
mass-produced housing construction. 
Mission Viejo, Inc., one of California's 
larger developers, started its 25-year 
building project in 1973. It is, according to 
James Boulware, chief architect, one of 
the more energy conservative developers, 
"because we're going to be here a long 
time ." With Southern California Gas they 
built two units modified from one of their 
standard plans with energy conservation 
and solar heating and cooling. These are 
MED I. The Department of Energy contrib
uted $230,000 to the study, for monitoring 
and tor the production of a workbook ver
sion of the MED ideas suitable for wide
spread use. The final report is due to be is
sued this month through DOE's National 
Technical Information Center (Oak Ridge , 
Tn) . Mission Viejo took the most cost
effective of the ideas explored by MED I 
and built MED II. Some changes were 
made, some things were learned . Mission 
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Viejo wi ll shut the program down next year. 
" It has served its function," says Boulware . 
The aim, then , is a line of houses that in
corporate MED features . 

The house 
The two 1042-sq-ft three-bedroom 
houses- one for demonstration, one for 
"typical " family occupancy and study
are built side by side on Nogal Drive, on 
the northern side of Mission Viejo's 10,000 
acres. Burt, Hill & Associates (now Burt Hill 
Kosar Rittleman Associates), architects for 
the project , chose Mission Viejo's Cordova 
house, Plan 20, as the base for the design. 
The aim was to cut all kinds of energy con
sumption in half. 

Infiltration and insulation exterior walls 
are built of 2" x 6" studs, 24 in. on center, a 
change that added no cost to the house 
because the wider spaces eliminated 
some studs. Six-inch balls of fiberglass 
(R-19) were used in the wall s; ceil ings are 
insu lated to R-26, although less insulation 
could probably have been used in th is cli
mate. Cracks around windows and be
tween studs were stuffed with fiberglass. 
Mastic was applied as a sealer between 
slab and sill , and the slab was insulated 
outside with 2 in. of rigid polystyrene. The 
bui lding paper on exterior wall s was re
placed with 6-mil polyethylene, over which 
the chicken wire and stucco were applied . 
(The vapor barrier is outside the insulation 
because cooling accounts for 90 percent 
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of the house needs for climate control.) 
Preliminary results indicate the infiltration 
losses have been cut by a third. 

Structural and material mod ifications: 
because cooling is so important, MED I 
emphasizes shading - by wall angles, by 
the roof overhang, by a patio cover. West
ern windows have vert ical wings to keep 
sun out, and light-colored wall s ref lect sun
light, reducing heat gain. Windows are 
double-paned. The front door is foam-tilled 
steel. The roof is heavy red tile , its mass in
tended to delay the incoming sun 's heat 

Cool outside air is brought in for cooling 
wherever possib le, through the use of an 
economizer cyc le. Sensors check temper
ature and humid ity, sending fresh air 
through the air-handling system when 
conditions are right; savings of up to 60 
percent for cooling have been ind icated. 
The cyc le is tied in with the solar system. 

The Solar System Because solar cool
ing was a specified part of the project, a 
high-temperature solar system was neces
sary to run a three-ton absorption cooler, 
the smallest American unit commercially 
available. MED I used 320 sq ft of 
evacuated tubes and 500 gallons of stor
age capacity for each house. The system, 
however, has not proved to be cost effec
tive. The economizer cyc le can, in this cli
mate, manage things on its own. 

The second step of the project, another 
modified Plan 20, has just been completed 
and is being instrumented by Southern 
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Computer modeling on yearly energy requirements for the MED house. 
Flat areas on the graph (left) indicate zero energy use; the left side 
of the graph shows hours of the day, the right side indicates months. 



California Gas. Things have changed 
somewhat, for cost reasons and in re
sponse to the realities of assembly line 
construction. For instance, those nice 
tight-sealing steel insulated doors: 
wooden doors can be adjusted in installing 
them ; steel doors can't. The finish on steel 
doors is like the fin ish on a car. It is 
sprayed , and it can scratch or dent. If it 
does, the paintbrush used to touch it up 
leaves marks. Mission Viejo has gone back 
to wood. With MED II, Mission Viejo also 
went back to 2" x 4" studs, adding a poly
styrene exterior insulation sheath . But 
Southern California construction workers 
are not used to sheathing ; in add ition , 
there was damage by vandals. It probably 
will not be used again . The Pella windows 
needed painting- a $60 cost that looks 
exorbitant in an era when builders pinch 
pennies by shaving the sizes of porch rail
ings. But they will be used again . 

The economizer cyc le has been in
c luded , along with heavy insulation and 
double-paned glass, and there is a solar
assisted domestic water heater. The 
biggest innovations are greater use of 
passive solar elements in the design, and 
a British boi ler hydronic heating system, 
the kind called geezers in England, for 
water heated on demand. 

Energy conservation in Southern Cali
fornia, according to Mission Viejo architect 
Boulware , is only a selling point if you can 
prove to the buyer that it wi ll pay for itself. 
Because that buyer is so mobile, systems 
need three- to five-year break-even points. 

According to Christopher Johnson, 
project architect for Burt Hill who is now 
with the Architectural Alli ance, one major 
conclusion hidden in the report is the fact 
that energy conservation remains very 
much a matter of life style. Although MED I 
exceeded its goal , cutting 51 percent from 
energy consumption by the house, and 
MED II wi ll probably achieve its goal of 40 
percent reduction, the "typical " inhabit
ants, a couple with one ch ild , one-and-a
half jobs, and two cars , used more electric
ity than other households in the Mission 
Viejo commun ity. 

Conclusion 
The Mission Viejo Project, with its $230,000 
federal money for monitoring , is one of the 
Dept. of Housing and Urban Develop
ment's Residential Solar Heating and Cool
ing Demonstrations. The demonstration 
program, now just about complete, gave 
money and publicity to some 5000 resi
dential units- perhaps 40 times as many 
solar houses as existed in the U.S. when 
the program was first designed in 197 4, 
and a sizable chunk of the estimated 
40,000 units that exist now. 

The goal of the HUD program was 
commercialization, part of an effort by 

then-ERDA (later DOE) to shorten the 25-
to 50-year time gap between the introduc
tion of the technology (say, for example, 
televi sion in 1927) and its widespread ac
ceptance (a set in one house out of ten by 
1950). That gap begins to look like a law of 
nature. Problems have plagued the dem
onstration program- nothing big enough 
to make front-page headlines , just niggling 
difficulties that appear on the business, 
financial, and home pages, where poten
tial home buyers and investors noti ce 
them. The five cycles of the HUD program 
were carefully and probably intelligently 
designed to fit what government planners 
with good intentions and a fair amount of 
experti se saw as the basic necessities. 
Each cyc le was to establish one step and 
explore the next. Each was perforce a fur
ther kind of partnership among various 
representatives of what government likes 
to cal l the private sector. Each was to 
spread training and knowledge as it re
fined manufacturing and design. But be
sides the usual bureaucratic hassles 
(paperwork, insistence on particular kinds 
of detai l, money arriving late, etc.) there 
were problems in almost all the other areas. 
1) Persistent materials and design prob
lems: Case histories are being collected, 
examined, and analyzed by IBM at 
Huntsville and Argonne National Labora
tory , among others. Data are being re
leased as they are processed through the 
National Technical Information Center at 
Oakridge. 
2) Shipping problems: A service associa
tion for industries that do extensive 
shipping is opening a branch to deal spe
cificall y with solar shipping problems. 
Damage during sh ipping has been known 
to run as high as 30 percent of the ship
ment. 3) Codes and standards problems: 
The cycles of the HUD program coexist 
with major efforts by BOCA and the other 
major code-writing organizations to iden
tify and cod ify specifically solar situations. 
The National Bureau of Standards, using a 
speeded-up version of its normal standard 
setting procedure, is worki ng to develop 
solar equipment standards; both speed 
and what seems to some to be a lack of 
speed have caused controversy in the 
solar industry and some questionable de
cisions. The Dept. of Commerce, using 
NBS data, has been working simultane
ously to evolve minimum property stand
ards that apply sensibly to solar. 

Surprisingly, legal problems (sun rights, 
legislative work, jurisdictional questions) 
and financial problems (lending institu
tions' willingness to lend) have been less 
evident than had been expected. One 
Santa Fe, NM, bank-admittedly in an area 
of intense solar building and solar educa
tional efforts- made seventeen loans for 
passive solar houses in the month of De-

cember 1978 alone. Passive solar use 
probably demands a somewhat more 
sophisticated understanding on the part of 
the banker than active solar use does. 
Three-fourths of the states have passed 
solar leg islation , usually favoring solar 
through some form of tax break. 

But the problem of solar economics is 
turni ng out to be fearsome. Solar people 
at ERDA once thought that the nonsolar 
world would begin to see the sun as sensi
ble when collectors could be had for about 
$10 a sq ft. That still seems a possible cost 
for some forms of plastic collectors , but the 
cost is now running in the neighborhood of 
$50 a sq ft installed for most of the systems 
on the market. The long delay in passage 
on the National Energy Act, including tax 
credits for so lar use, hurts solar manufac
turing badly as customers who had de
c ided to go solar waited. 

The HUD demonstration program, in
stead of spread ing interest in solar use , 
may just have skimmed the cream from an 
already interested solar market, so that 
manufacturers who developed their 
capabilities under that program-and who 
benefited from hard-learned lessons in 
material s, design, and installation- now 
have to scramble to stimulate demand for 
their supply. At least two of the four largest 
manufacturers added capac ity to double 
their output, but that capacity is still idle. 
And while the course of world politics (Iran 
and all that) has gone rather predictably, 
U.S. energy politics have been disastrous. 
Nothing has happened ; life goes on the 
same as before. 

All in all , solar manufacturing is in trou
ble and has been for the past year or so. 
Traditional commercialization forces may 
be at work-smal l business innovates, 
struggles, staggers, dies; big business de
lays, then buys the best of the innovation , 
capitalizes it, and takes over the market. 
New directions may change the situation: 
work being done on plastic collectors, on 
community use of solar energy, or on solar 
ponds, could shift the economic picture 
dramatically. The retrofit market is wide 
open. Owners of all the existing buildings 
in the U.S will know it , perhaps by the 
middle of next winter, if prices for conven
tional fuel do what it seems likely that they 
wi ll do. In fact, the retrofit market seems to 
be the most promis ing for active systems, 
and concentrated attention should be 
given to solving problems of match be
tween conventional house design and heat 
distribution systems, and solar supply and 
storage needs, for existing houses. 

All in all, it may be that there is substan
tial competition between conservation and 
active solar systems for the future energy 
market in the United States-and man
ufacturers of active systems should be 
aware of it. D 
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Principles of passive solar heating 

The heat also rises 
J. Douglas Balcomb 

A leading passive solar heating expert 
advocates proper more extensive uses, 
outlines various familiar approaches and 
evaluates many existing built examples. 

The increasing adoption of passive solar 
heating will greatly affect architectural de
sign within the next few years . A number of 
concurrent trends already point in this di
rection Designers, bui lders, buyers , and 
financing organizations- all parties in
volved in the energy problem- are in
creasingly aware of the notoriously poor 
thermal efficiency of our buildings. Passive 
solar heating presents a worthwhile solu
tion to this problem throughout the entire 
range of climates in the United States. Al
though less explored , natural cooling 
techn iques could probably work as we ll in 
most locations. Additional ly, passive solar 
heating and natural cooling can be 
achieved easily by design in harmony with 
the surroundings, thus offering comfort, 
economy, convenience, and aesthetic ap
peal with little problem. 

Unfortunately, so far, lack of awareness 
of these advantages still exists. Often 
energy conservation measures have re
sulted in simple-minded solutions incor
porating thick, fully insulated wal ls of 
lightweight construction and minimum 
glazing. Furthermore, energy-conserving 
building codes are trying to institutionali ze 
and enforce this regressive approach. 
Many clients, builders, and architects stil l 
do not realize that energy consumption 
can be reduced below the levels achieva
ble with these energy-conservation meas
ures through effective mix of both conser
vation measures and passive solar heating 
techniques. 

Passive solar heating approaches 
Basically, a passively solar-heated build
ing depends on the transmission of heat 
by natural means- by natural convection , 
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conduction , or radiation . No fans, pumps, 
or outside energy other than the sun need 
make this "system" operate. But the build
ing must integrate the means to obtain 
solar heating into the design of the build
ing. Major components frequently perform 
dual roles-for example, g lazing may 
serve as a solar collection element that al
lows light and air into the interior, or the 
mass of the building may provide heat 
storage as well as shelter. 

There are five different generic ap
proaches to heating by passive solar 
methods that can be used alone or mixed 
together, depending on architectural re
quirements and client desires. The differ
ing approaches work well together ther
mally since each tends to deliver heat at a 
different time and in a different manner. 
Thus solar heating can be matched to the 
load by an appropriate blending of system 
types. 
Direct gain: The direct gain approach to 
passive solar heating is the simplest and 
most frequent ly used. Winter sunshine en
ters south-facing glazing to be absorbed 
and stored in a mass within the building . If 
more sunlight enters than is needed during 
the day, and if solar heat provides more 
than 40 percent of the heating require
ment, thermal storage becomes particu
larly crucial. A masonry floor can store 
heat only if it receives direct radiation 
from the sun. A wall-insulated on the 
outside- also can be harnessed for heat 
storage. 

To take advantage of heat gain, double 
glazing facing south on a vertical plane 
provides the most favorable means of cap
turing energy passively for most regions in 
the United States. Sun ang les at different 
times of the year work well for passive 
solar heating the low sun angles, of 
course, mean that solar gain is at a 
maximum in the winter; the sun angles in 
the summer, on the other hand, are 47 de
grees higher. Smal l overhangs reduce 

heat gains through glazing in the summer, 
with little sacrifice to winter heating. One 
can cut down on heat losses at night by in
sulating windows through a variety of 
means such as insulating shutters and 
well-designed drapes. 
Thermal storage wall: The thermal stor
age wall method involves placing a mass 
wall immediately behind the double glaz
ing, to make maximum use of the heat gain 
and reduce large temperature swings from 
day to night. The thermal storage wall can 
be made of any material that has high 
conductivity and heat storage capacity. 
Often masonry or containers of water seem 
to be favored. 

In 1967, Felix Trombe popularized a 
masonry or concrete thermal storage wall 
concept , which had been invented much 
earlier, with his test house in the Pyrenees. 
There he located a 2-ft-thick concrete wall 
behind fixed double glazing that provided 
70 percent of the house's heating require
ments, whi le keeping heat inside at 68 de
grees. Openings in the wall at the top and 
bottom allow hot air to circulate through 
the space, then return when cooled. The 
device, used for this cold but sunny moun
tain climate, proved so impressive that the 
masonry thermal storage wall is now 
widely referred to as a "Trombe Wall. " 

Storing heat in containers of water pre
sents another method, popularized by 
Steven Baer with his Albuquerque home. 
There he used 55-gallon drums for the 
water containers. Now a variety of water
storage-wall ideas have been developed 
with every kind of container from acrylic 
glass cylinders, to boxes or metal cu lverts . 
The water container al lows a higher heat 
storage capacity per volume than other 
methods. A mixed passive approach that 
combines a thermal storage wall with the 
direct gain method can be attractive as 
we ll as efficient. The direct gain provides 
heat during the day whi le the thermal stor
age wall provides a maximum of heat de-



livery in the evening . This balance, espe
cial ly valuable in residential app lications 
can be seen in the Santa Fe subdivision , 
First Vil lage (p . 110). As Unit 3 (p. 113) il lus
trates, clerestory windows centered in the 
roof bring light and heat into the northern 
part of the house where a north-facing 
bermed concrete wal l provides thermal 
storage. The south Trombe wall is also 
concrete, 16 in. thick. To provide both di
rect heat gain and view to the south , sev
eral windows were placed in the Trombe 
wall. On the outside, double-glazed lights 
cover the entire south wall of the house. 
Sealed and tempered, they use standard 
34" x 76" and 46" x 76" sizes set in wood 
mullions, with about a 3-in. space between 
the g lass and the surface of the Trombe 
wa ll . 

This surface is painted black, though it 
cou ld have been any dark color. The dark 
concrete surface absorbs the sunlight and 
heats up to a maximum temperature of 160 
F during c lear days. Since the g lass traps 
the heat, the majority of the heat can pass 
directly into the wall surface. The heat, as it 
is stored by the wall, moves gradually 
through to the inside surface. Thick walls 
not on ly store more heat but reduce the 
fluctuation in temperature of the inside sur
face. But since heat is lost through the 
glazing at night, the total amount of heat 
energy transmitted to the inside wall sur
face wi ll usually amount to little more than 
about 35 percent of the solar energy that 
hits the outside surface. 

Masonry Trombe walls can be made of 
concrete block in which core holes are 
grouted , grouted block with brick facing, 
or adobe earth bricks. Usually a high den
sity maximizes thermal conductivity and 
heat storage capacity. 
Attached sun space: The third method for 
passive solar heating is the use of at
tached sun space, a hybrid of the direct 
gain and thermal storage wal l techniques. 
Basically , a space separates the south
facing glazing and the mass wall. On the 
other side of the mass wall is another living 
space that obtains heat from its conduc
tion through the mass wa ll . Whi le the at
tached sun space wi ll be more subject to 
large temperature swings, this space can 
be used as a greenhouse, sun room , or 
conservatory, as well as a passageway or 
air-lock entry. Obviously this kind of area 
offers more possibi lities with regard to liv
ing patterns than does a Trombe wall be
hind the south-facing glazing . Thermally 
the attached sun space offers advantages 
in the reduced temperature swing in the 
portion of the building to the north of the 
mass wall owing to the wall 's time delay 
and heat capacity effects. With a little care 
in the design , one can phase the time of 
heat arrival in th is northern zone to main
tain a nearly constant temperature. 

Because of the climate, examples of the 
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Principles of passive solar heating 

effective use of the two-zone approach 
abound in Santa Fe, such as Unit 1 in the 
First Village (p. 110). At an elevation of 7000 
ft, Santa Fe 's heating degree-day require
ments match those of Chicago, with fre
quent winter snowstorms, with 70 percent 
of possible sunshine. Scientific monitoring 
shows that the sunshine provides 92 per
cent of the heat in Unit 1, with auxiliary 
heating furnished by the fireplace and 
baseboard electric units . The required 
electric heating approximates 857 kwh for 
the winter season. 

The solar greenhouse concept , popular 
as a method of solar heating , can supply 
all of the heat required by the greenhouse 
and additional heat for the home, even in 
severe climates. Many people prefer these 
greenhouses to grow vegetables and 
flowers throughout the winter-in addition 
to solar heating advantages. 
Roof pond and convective loop: The 
final two passive solar techniques, a roof 
pond and a convective loop, have been 
used less than the previously described 
approaches. The roof pond, or thermal 
storage roof, calls for the placement of the 
mass on the ceiling rather than on the side 
walls. With this approach to heating, effec
tive cooling can be provided as we ll : radia
tion out du ring summer nights removes 
unwanted heat efficiently, as long as the 
pond has been covered in the day. Thus 
the insulation must be movable. Sliding in
sulation panels or simi lar devices placed 
over the thermal storage at night in the 
winter and during the day in the summer 
solve the problem of seasonal excesses in 
heat gain or loss. 

The convective loop method for passive 
solar heating involves ducts and pipes be
tween separate collector and thermal stor
age areas, much like normal active sys
tems. If the collector is located below the 
thermal storage wall, then the heated f·luid 
will rise by natural convection, deposit its 
heat in the thermal storage, and return by 
natural convection to the col lector. The 
classic thermosiphon water heater works 
this way. Buildings have used this method 
with air as the working "fluid " and a rock 
bed as the thermal storage. 

By attaching the air-heating collector to 
the south side of the building, one can 
make effective use of the convective loop. 
Warm air is fed to the building during the 
day through an opening in the upper duct, 
and a simple passive backdraft damper 
prevents the flow back at night. This ap
proach works particularly well for situa
tions where major heating needs occur 
during the daytime and little heat storage 
is needed for nighttime temperatures For 
a diagram of the convective loop methods, 
see opposite page, top left. 
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Hybrid systems 
For many kinds of buildings, both ap
proaches to solar heating are commonly 
put to use. Combinations of active and 
passive solar heating systems are gener-
1lly referred to as "hybrid." The atrium sun 
space in combination with fan-forced 
rock-bed heat storage offers a common 
example. 

Another hybrid approach, of course, in
volves the addition of active collector and 
remote storage units to a building de
signed as a passive solar building. This 
approach looks most feasible if one de
signs the building to recei ve 40 to 60 per
cent of the heat from passive solar means, 
then supplements it with an extended 
domestic hot-water system that provides 
an additional 20 to 30 percent of active 
space heating. 

Performance 
A majority of a building 's heat can be 
supplied by passive solar methods in the 
milder U.S climates, with such simple 
means as proper attention to building 
orientation and siting, and effective use of 
south-side fenestration . The normal mass 
already present, even in frame construc
tion and interior furnishings, often prov ides 
some heat storage. In colder climates, 
more explicit passive so lar methods need 
to be used, with careful attention paid to 
the type and place of the heat storing 
mass to obtain a high solar heating fraction 
and maintain the heat at a comfortable 
level. 

In small structures, heating require
ments can be affected more by the build
ing envelope and normal air-exchange re
quirements than by elements generating 
energy and heat such as light, people, and 
equipment. Here, simple sizing rules can 
be applied. Based on mathematical mod
els, these rules have been confirmed by 
data taken on monitored passive solar 
buildings as well as small test rooms. 

An example of expected performance 
characteristics illustrates how effective 
passive solar heating methods can be 
throughout an extreme range of cold U.S. 
climates . Let's take a 1600-sq-ft house 
with a 400-sq-ft Trombe wall, 18 in thick, 
facing south . The Trombe wall glazing is 
double and is insulated at night. The build
ing is we ll insu lated and has a total design 
heating load of 32,040 Btu per hour at a 
design temperature of 5 F. The predicted 
performance goes as follows: 

Boston, Ma 
Albuquerque, NM 
Cleveland, Oh 
Madison, Wi 
Seattle, Wa 
Washington, DC 

Fraction of total 
heat suppl ied by solar 

58% 
80% 
49% 
50% 
62% 
64% 

Thi s performance can be maintained 
even if some of the Trombe wall is re
placed with direct-gain windows. 

Costs 
Typical costs associated with residential 
passive solar construction , over and above 
normal costs, range from $2000 to $6000 
(or 2-10% of construction). Incremental 
add-on installed costs generally fall in the 
ranges shown below. Costs are based 
on per sq ft of glazing for solar collection. 

Direct gain 
Thermal storage wall 
Attached sun space 
Thermal storage roof 
Convective loop 

$2- 11 /sq ft 
$8-18/sq ft 
$5--15/sq ft 
$10-25/sq ft 
$5--8/sq ft 

These costs vary depending on the loca
tion and construction of the bui lding, mate
rials , workmanship, finishes , and means 
employed to provide insulation and cut 
heat losses at night. This cost, general ly 
ranging from $4 to $10 per sq ft, is in
cluded in the ranges of figures given 
above. 

Costs tend to be low for passive systems 
primari ly because the materials are avai l
able, the infrastructure required for the 
manufacture and distribution of the mate
rials is already in place, and builders are 
already familiar with their use. The most 
commonly used materials in passive solar 
heated buildings include glass and ma
sonry, both materials that perform other 
functions (such as admitting natural li ght, 
or holding up the roof). 

Livability 
Many people tend to believe that occu
pants of passively solar heated buildings 
have to change their lifestyles to cope with 
the temperatures within. The myth holds 
true only in poor designs. By proper de
sign and the effective use of thermal mass , 
architects can create livable and comfort
able spaces open to their natural surround
ings, thus increasing occupants' aware
ness of the environment. 

Perhaps a rad iant panel that emits heat 
at low temperatures presents the most 
comfortable solution to heating a building. 
Heating fluxes are relatively low, with no 
unexpected hot or cold spots, drafts are 
eliminated, and there is no noise. A well
insulated room can be heated easily by 
keeping any one of the side or floor sur
faces at a temperature no greater than 
80 F. The heat radiating from a sidewall 
surface causes natural convection of ai r 
within the room between the heated sur
face and the slightly cooler surfaces. The 
convective air current moves slowly 
enough to be imperceptible to the occu
pants, but sufficiently to maintain a good 
mixing of the air and prevent stratif ication 
according to temperatures. 



CONVECTIVE LOOP 

Whi le the thermal storage wal l and 
direct-gain passive approaches most 
commonly associated with rad iant heating 
are commonly used , it has to be acknowl
edged that there are more eff icient ways to 
heat space radiantly than by heating the 
air. The effective comfort temperature is 
divided about equally between the mean 
radiant temperature (a calcu lati on meant 
to approximate the effect of surface tem
peratu re on thermal comfort) and the air 
temperature. If the mean radiant tempera
ture can be maintained at a high leve l, then 
the air temperature can be kept fa irly low 
without loss of comfort. Thus the energy 
requi red to heat air flowing through the 
bu ild ing-which accounts for a sign ificant 
portion of the energy requirements of a 
new, wel l-insu lated house- can be sub
stanti all y reduced in a space heated pre
dominantly by radiant energy . 

One must be careful in passive solar de
signs to avoid large cold surfaces within 
the room. Expans ive glass areas do re
qui re relatively high air temperatures to 
offset their cooling effect. A design that in
c ludes a lot of glass- necessary of course 
with direct gain systems- simply has to 
make use of movable insu lation panels, 
drapes, trip le g lazing, or other such de
vices th at prevent heat loss. 

Actually, the application of large ex
panses of glass already commonplace in 
modern architecture does not diverge too 
much from the glass walls or clerestory 
windows found in passively solar homes. 
Opening up interior space through clere
stories or skylights means that plants can 
grow and space can be dramat ica ll y mod
ulated with natural light. Massive fi re
places in bui ldings can be put to good 
thermal storage use by virtue of the build
ing 's geometry and orientati on. Other fea
tu res, such as overhangs and shutters, 
present possibilities for arch itectural vari
ety while offering solar advantages. 

Although architectural design has never 
been static , the increase in the use of 
passive solar approaches adds a new di
mension to design, a synergy that cou ld 
herald a revolution in architecture as we 
know it. D 
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Research at Los Alamos 
The Los Alamos Scientific Laboratory (LASL), 
located at 7200 feet in the mountains of northern 
New Mexico, has been the focal point of the De
partment of Energy's research and development 
activity in passive solar heating. The LASL initia
tive in this area was responsible for getting the 
DOE program started, and a major portion of 
findings published has resulted from its work . 
Partly as a result of LASL's urging, a number of 
parallel research and development projects 
have now been initiated at many other places 
within the United States. 

The primary objectives of the LASL program 
are to perform a detailed evaluation of passive 
solar heating and to provide a quantitative pro
cedure that will enable building designers to in
corporate passive solar heating into building 
design. The work falls into four key areas : experi
ments in passive solar test rooms ; monitoring of 
passive solar buildings ; computer simulations 
and system analysis of passive solar concepts ; 
and development of design tools. 

Fourteen passive solar test rooms have been 
constructed at Los Alamos with detailed data 
taken under carefully controlled conditions. 
These findings enable computer simulation 
models for thermal storage wall and direct gain 
test rooms to be formulated. Future work will 
concentrate on different design approaches 
such as convective loops, attached sunspaces, 
and thermal storage roofs, plus the extension of 
experiments on a variety of advanced concepts 
for improved performance. 

In addition to the test rooms, instruments have 
been installed in 15 buildings representing a va
riety of passive solar approaches. Data retrieved 
from these more complex situations are being 
incorporated into computer modeling processes. 
Already data from three buildings have been 

THERMAL STORAGE PONDS 

LIVING QUARTERS 

analyzed extensively and the model validation 
process has proved successful. More detailed 
information on convective flows, temperature 
distributions, and thermal comfort conditions will 
allow a more thorough understanding of energy 
flow mechanisms in passive solar buildings. 
Thus, present research emphasizes this particu
lar area of data gathering, rather than say the 
monitoring of more buildings. 

Computer simulation analysis ties the experi
mental and monitoring work together for broader 
application. Only through such tools can the re
sults be generalized, design methods be de
veloped, and the effect of both climatic condi
tions and design factors be quantified. 

Once faith has been established in a 
mathematical modeling approach , then a com
plex computer model can be assembled repre
senting a particular class of buildings. This 
model can be used for systems studies
climatic studies and parameter variations. 

LASL performs a full-year hour-by-hour simu
lation of building designs for 29 different climatic 
conditions. The hour-by-hour simulation tech
niques can also be used to determine the 
influence of various design parameters. On this 
basis, important performance and economic de
cisions can be made in order to choose the most 
appropriate systems tor each climate and to de
velop designs accordingly. 

LASL has made significant progress in using 
the complex models to develop simple design 
techniques, with the results of many hundreds of 
hour-by-hour analyses used as a basis for de
termining correlations. This process has been 
carried through to completion for direct-gain and 
thermal storage-wall designs, and the procedure 
used successfully as the basis tor evaluation of 
the recent HUD Passive Solar Design Competi
tion and Demonstration (seep. 26). 



First Village, Santa Fe, NM 

Living proof 

A cluster of houses in Santa Fe offers a 
laboratory for living with solar heating 
by experimenting with several methods. 

Santa Fe could be called the hotbed of 
solar heat housing. In this area of adobe 
walls , pueblo style architecture, 70 per
cent sun all year around, a new regional 
type of architecture is taking shape- some 
call it "solar adobe. " While ma·ny of the de
signers, architects , and builders ~arfud 
out experimenting with " active"~lar 
heated environments, "these days you find 
nine out of ten switching to passive solar 
heating ," guesses one staunch convert. 

Susan and Wayne Nichols count in this 
number, for they have developed, de
signed , and built a solar-heated housing 
subdivision in Santa Fe that is both a 
model for different kinds of heating ap
proaches and an experimental laboratory 
to test out the best kinds of solutions. Be
cause solar scientist Douglas Balcomb of 
the Los Alamos Scientific Laboratory (p. 
109) lives there , much of the information 
being gathered can be translated directly 
into computers. 

The Nicholses, with Douglas and Sara 
Balcomb and Albuquerque architect Ed
ward Mazria, in fact have formed Passive 
Solar Associates. This group travels to var
ious cities giving workshops on solar heat 
and its movement by natural (passive) 
means- conduction , convection, and 
natural circulation, through any number of 
methods such as water walls, Trombe 
walls , clerestories, greenhouses , and di
rect gain . These designers, developers, 
and scientists obviously believe in spread
ing the word . 

The Nicholses began to see the de
velopment potential of solar heated hous
ing in 1973 when they relocated to Santa 
Fe from California. Wayne, a Harvard
trained businessman , and Susan, a Stan
ford University-trained mathematician , 
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made the transrt ion into architecture and 
development of solar heated houses rather 
smoothly. They first began as part of the 
Sun Mountain Design group with ar
chitects and designers Bill Lumpkin, 
David Wright , Travis Price , Keith Haggard , 
and others, then proceeded to build their 
own active solar home. 

And soon they formed their firm of Com
munico Inc. and bought a 40-acre tract of 
land on which they planned two clustered 
developments sharing common open 
space . Owing to costs and marketing fac
tors, the Nicholses changed the program 
to eight luxury-priced homes on five-ac re 
plots. Th is community , called First Village, 
lies si x miles south of Santa Fe. Beginning 
work on two houses simultaneously- the 
first solar homes built on speculation in 
New Mexico- they decided to design one 
according to passive solar heating 
methods , the other according to active
with a solar collector. Both houses (the 
Balcomb House and the McDowell House) 
proved marketable, although it has be
come clear that the passive solar house 
was not only cheaper and easier to build 
but lower in cost to maintain than the active 
one. The rest of the houses, of which five 
were built on spec and three for clients, 
employ passive solar heating methods 
and construction. 

Because of the experimental nature of 
this kind of housing , the Nicholses geared 
the development to a professional affluent 
market that can afford homes in the 
$100,000- $170,000 range. The buyers of 
these homes often tend to be in their thi r
ties and forties , some single, some with 
small families, all with individual lifestyles 
and strong environmental concerns. Like 
the passive solar designers and builders , 
this community seems convinced about 
and committed to passive solar heating . 

Now that the Nicholses have reached a 
point where they can easily identify which 
combinations of passive solar heating and 

natural cooling work best, they plan to pur
sue lower-cost housing developments. 
With their next project, La Vereda, they are 
building 19 passive solar homes in a 
planned unit development of quarter-acre 
lots on five acres, with five left as common 
space. 

These two- to three-bedroom houses will 
range from homes 1100 sq ft in size, 
priced around $80,000, to ones about 
1950 sq ft selling for $110,000. In a sense 
they hope the "standardization " benefits 
seen in manufacturing will operate: that as 
the alternate technology designs become 
more refined , lower-cost passive solar 
housing can reach a broader public. Right 
now they face the problem that some solar 
(passive and active) homes work well but 
cost 15 to 20 percent more than conven
tional houses. As Wayne Nichols pithily 
states , "We know that the passive solar 
home costs more and anybody who says it 
doesn 't has never built one. " To keep 
costs under control, Communico Inc. uses 
its own building crews as much as 
possible- with only plumbing, electrical 
work, and roof construction subcon
tracted. Whereas costs in First Village ran 
about $48 per sq ft because of the pro
totypical nature of their design, with La 
Ve red a they think they can keep the price 



to $40 to $42 per sq ft wi th a 15 percent 
ove rhead and profit. Nevertheless, with the 
houses se ll ing for less money , there is less 
margin to offset the risk. Furthermore, the 
buyer will be getting about 200 to 300 sq ft 
less space for the price in return for pas
sive solar features . 

The Nicholses do run into obstac les , of 
cou rse, in these incipient years of passive 
solar construction. Appraisers and 
mortgage companies tend to be conserva
tive, requ iri ng a course in passive so lar 
methods before they will take the risk. It is 
to Communico lnc. 's benef it that it can 
provide engineering and financing figu res , 
along with a crash course in solar heat ing. 
Susan Nichols does most of the design as
sisted by architect John Pryor. 

In the initia l work of the Nicholses shown 
on these pages, certain arch itectura l fea
tures go hand in hand with their passive 
so lar approach . Clerestory windows, stag
nated Trombe walls with direct gain ex
panses of glazing, and greenhouses have 
become a prevalent trademark- a definite 
architectu ral character . Other featu res , 
such as sinking the houses partial ly into 
the earth, using thick-walled construction , 
or including many firep laces, are less ob
vious, because they are less visible and 
are more hi storicall y fam il iar. 

The style the Nicholses work in (solar 
adobe) represents an amalgam of the re
gional pueblo sty le with its adobe walls 
(usually stuccoed) , vigas , and chunky 
forms. So far the grafting of solar techno l
ogy onto a regional vocabu lary lacks a 
sense of refinement in the formal integra
tion or at the level of detail - a characteris
tic genera ll y true of other work than just the 
Nicholses '. If anything , their schemes offer 
more of a sense of integration, and their 
des igns are often more refined , funct ion
all y and spatially. Sti ll the inclusion of a 
Trombe wall, for example. into the pueblo 
sty le leaves something to be desired. 

Even if solar adobe becomes a "sty le" 
with a degree of architectural soph istica
tion, it sti ll makes sense only in th is re
gional context. Other architects are de
ve loping an arch itecture incorporati ng the 
passive solar components for other areas. 
(For more discussion about reg ional solar 
architectu re seep . 144.) 

Of course the other main questi on that 
comes to mind wi th regard to this effort 
centers on the sing le-fami ly home versus 
multifam il y housi ng . Row housing with 
shared party walls wou ld make better use 
of so lar heating techniques . Can th at kind 
of development gamble be taken soon? 
The Nicholses are to be commended for 
st ri king out in th is new ter rain of housing 
deve lopment, and for advancing the de
sig n and construction of solar architecture 
this far . They- and others-wi ll no dou bt 
advance this effort even fu rther. 
[Suzanne Stephens] 
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The Balcomb house 
(Unit 1) 
Bui lt on speculation , thi s house, now 
owned by Douglas and Sara Balcomb, 
was designed by Santa Fe architect 
William Lumpkin with Susan Nichols . It rep
resents a hybrid pass ive solar approach , 
using the direct-gain method of introduc
ing the sun into a 400-sq-ft double height 
greenhouse, backed with a thermal mass 
wall of adobe brick , 1050 cu ft and 10 to 14 
in. thi ck, with a heat storage capacity of 
25,200 Btu per degree F. 

The living areas on both levels have 
openings onto the greenhou se otherwise 
separated from them by a mass interior 
wall that also wraps around a central stair. 
Spaces from both level s thus receive the 
sun 's heat, stored in the wall and then re
radiated afte r a delay of about ten hours . 
"Active" so lar components- in the form of 
small fans- d raw off excess warmed air 
from the greenhouse. The air is directed 

through ducts over 2-ft-deep rock beds 
(1165 cu ft , storing 20,000 Btu per degree 
F) placed under the tiles and floor slab of 
the living room and dining room . The dis
tribution figures for the mass wall average 
1575 Btu per hr per degree F; for rock 
bins, 792 Btu per hr per degree F. 

The greenhouse/wall concept not only 
counters disadvantages of direct-gain 
solar heating - glare and fading of fab
rics- but because of the cold Santa Fe 
winters, makes a very marketable addition. 

The Balcomb greenhouse averages 
about 50 degrees higher than the outside, 
and the temperature in the house rarely 
varies from 70 F. While the south (green
house) mass wall needs an Fl-factor of only 
about 2, the Nicholses found that the 
Fl-factor on east , west, and north walls had 
to be raised to 33 because of the location. 
Thus they built walls with 2" x 811 studs 
rather than the normal 2" x 611

, and sank the 
perimeter walls into the ground several 
feet to take advantage of the earth 's insula
tive properties. 



First Village 

McDowell House (Unit 2) 
This active solar house, built at the same 
time as the first passive solar residence, 
provided a good comparative model for 
testing the advantages of one method of 
solar heating over another. The Nicholses 
installed 365 sq ft of solar collectors with 
an aluminum modular finned configu ration 
on the roof over 3V2-in. fiberglass insu la
tion. A forced-air system distributes heat 
(400,000 Btu per day generated) through 
the house. Excess heat- up to 1 million 
Btu-can be stored in rock bins of 1150 cu 
ft , 3--4 in. deep, with backup heating pro
vided by an electric duct heater in the air 
handling units. 

Passive solar methods supplement the 
active one: a south-facing greenhouse 
with 125 sq ft of glass can heat the house 
during the day, so that the heat from col
lectors may be stored for night use. In ad
dition , the master bedroom receives heat 
through direct gain-96 sq ft of windows 
- which is stored in the flagstone floors 

Insulation materials include 7V2-in. 
blown-in wood-fiber insulation, and six-mil 
polyvinyl vapor barrier on walls under 
plaster. Windows naturally have weather 
stripping, storm panels, and some are 
shuttered, while the greenhouse employs 
double glazing. In the summer when the 
temperature rarely exceeds 80 F, fans are 
turned off and vents opened, including 
one at the top of the stair. Natural convec
tion draws hot air out of the house; in addi
tion, night air can be circulated over rock 
beds for daytime cooling. 

Owing to the nature of Douglas Bal
comb's work, the house is being heavily 
monitored by small computers at 15-
minute intervals. According to the winter 
average, these houses take about 1160 
Btu per sq ft a day from the sun, with a 

and concrete wal ls. ACTIVE SOLAR HOUSE 

In warm weather, vents in the sides of 
the house and middle of the roof are 
opened individually to permit the co llector 
to vent and the fan to pull the cool air 
through the windows on the shady side of 
the house. The fan also pu ll s air through 
the rocks at night. 

Despite the fact that the 2200-sq-ft 
house is sunk several feet below grade 
and most windows are double-glazed, the 
electric heating bill averages $50 a month. 
The higher than normal bill is due partially 
to the lower Fl-factor (27) of the 2" x 6" stud 
wa lls . More to the point, of course, is the 
cost of power needed to operate the 
forced-air system- a main reason the 
Nicholses have been pursuing passive 
so lar heating methods. 
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solar fraction - the percentage of heat sup
plied by the sun-of about 90 to 95 percent 
in this one. Thus the Balcombs find the 
cost of heating the 2400-sq-ft house (no 
heat is required before November 15) 
comes to about $15 a month for the elec
tric backup heating . 



The Hamilton House 
(Unit 3) 
The third house uses the Trombe wall (see 
p. 106) in combination with the greenhouse 
and direct-gain windows for its passive 
solar heating. The Trombe walls them
selves are not the convective type, that is , 
vented at top and bottom to allow air to cir
culate throughout the living space. To 
avoid construction problems, need for 
backdraft dampers, and problems with 
spider webs, etc., the Nicholses specified a 
"stagnated" Trombe wall. Thus , 82 sq ft of 
glazing pierces the 285-sq-ft walls of 16-in. 
cellular adobe filled with concrete, allow
ing natural light and direct-gain heat into 
the li ving areas . 

While a slight decrease in efficiency re
sults with the Trombe wall (since only 
about 50 percent of the insolation hitting it 
is absorbed, or 506 Btu per hour) other 
factors compensate: the solar radiation is 
stored in the thermal mass of the concrete 
wall and brick floor, and then is radiated 
out with a lag of five to six hours, while the 
heat stored in the Trombe wall is radiated 
with a lag of eleven to twelve hours. Thus 
the house receives heat throughout the 
24-hour cycle. 

In addition, the greenhouse's 96 sq ft of 
glazing directs sun to 10-in.-thick adobe 
walls , totaling 271 cu ft, which release 
heat gradually to living spaces and the 
greenhouse. The clerestories , 97 sq ft of 
glass, provide direct-gain heating into the 
back parts of the house where heat is ab
sorbed by the 8-in.-thick concrete perime-

The Gunderson House 
(Unit 4) 
The Gunderson House experiments with 
another component for passive solar 
heating- the water-filled Trombe wall . 
Eight precast modular sections of the con
crete water wall were installed along the 
south side of bedroom wings. While this 
feature costs about $10 a sq ft, it is less 
expensive than the $18 to $25 a sq ft typi
cal of "active" solar collectors. To defray 
the initial extra cost , designers for the 
house, architect William Lumpkin, en
gineer Buck Rogers, and Susan Nichols 
obtained a grant from HUD in the second 
cycle of the National Solar Demonstration 
Program. 

The space between the Trombe wall ex
terior, painted black, and the double glaz
ing that sheathes it can go as high as 190 
degrees on a sunny January day. This heat 
conducts through the 2-in. layer of con
crete to a 6-in.-thick area of water held in a 
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ter wal l and adobe brick interior wall. 
To prevent loss of heat at night, the 

clerestories and windows in the Trombe 
wall will be shuttered. Overhangs shield 
the Trombe wall, the direct-gain windows, 
the greenhouse and clerestory windows 
from the sun's high angles in the summer 
to prevent overheating. Natural ventilation 
and radiation to the night sky through win
dows and doors should keep the mass of 
the house cool. 

While it is difficult to definitively predict 

FLOOR PLAN 

the electrical bills for backup heating until 
the house has been occupied for several 
months, the solar fraction ranges from 80 
to 90 percent for the 1800-sq-ft house. The 
Nicholses see this design in particular as 
prototypical for other "tract" houses. They 
also installed a "skylight water heater" de
signed by Steven Baer, where an 80-
gallon water tank hangs suspended from a 
skylight with a curved exterior reflector. 
Generally, water heaters in the village op
erate by detached solar collectors. 



First Village 

FLOOR PLAN 

plastic bag. The 77 cu ft of water stores the 
heat (4620 Btu per degree F) , then 
radiates it through the other side of the 
concrete wall (which totals 132 cu ft with a 
heat capacity of 3960 Btu per degree F) to 
interior spaces at night. Mass wall s and 
floors inside provide another 546 cu ft of 
storage for heat. Meanwhile, the living 
room and third bedroom are heated 
through direct gain , accomplished through 

The Schmidt House 
This 1650-sq-ft house, designed and bui lt 
for a particular cl ient , uses two passive 
solar heating components-Trombe wall 
sections pierced with direct-gain windows 
along the south facing fa i:;:ade plus cleres
tories admitting solar heat into bedrooms 
at the back of the house. The 6000-lb 
Trombe wall is 16-in.-thick poured con
crete, faced with 260 sq ft of double glaz
ing . Again the convecti ve type of Trombe 
wall was not used , with an acknowledged 
loss of efficiency, so that 100 sq ft of large, 
direct-gain double-glazed windows could 
admit light and heat to the living space. 
Brick-paved floors provide the thermal 
mass for storage, supplementing the heat 
being radiated from the thick Trombe wall 
sections. 

Clerestory windows, 150 sq ft , also di 
rect the sun 's heat onto 8-in . adobe interior 
walls and an 8-in .-thick concrete rear wall . 
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275 sq ft of g lazing in windows and cleres
tories . Overhangs cut gain in summer. 

To inc rease the performance of the 
water wall by 50 pe rcent, the designers in
stalled 8' x 16' shutter reflectors that in 
turn keep heat from escaping by night. 
Again the north wall is sunk into the hill to 
cut heat losses , and entry rooms or 
greenhouses serve as thermal air locks, 
with backup heating provided by electrical 

baseboard units in key areas. 
The Nicholses have found that the elec

tric bi ll for the house averages $40 a month 
during the winter , higher for the 2200 sq ft 
than ideal. The water-wal l rooms perform 
quite well , but the li ving room and third 
bedroom remain rather cold with just pas
sive solar heating. The solar fraction comes 
to about 70 percent in contrast to the 90 
percent of other houses . 



FLOOR PLAN 

To cut down loss of heat, the house was 
sunk into the ground several feet and its 
south-facing glass and clerestories fitted 
with custom canvas or fiberglass shutters. 
While the Schmidts have the usual backup 
electric heating system, they find the 
temperature in the house rarely falls below 
50 F. The electric bill for heating in the 
winter averages $20 a month . 

The Norquist House 
The Norquist House was designed for a 
specific client, a young single person who 
didn't want to pay more than $50,000 for a 
house. The Nicholses gladly accepted the 
challenge since this was the type of resi
dence they hoped could provide a pro
totype for the La Ve red a project (p. 110). In 
spite of the compactness of the floor 
area-1100 sq ft-the house succeeds in 

The Ogg House 

FLOOR PLAN 

being architecturally one of their most in
teresting: the height of the living room ceil
ing, the pitch of the roof, and the clerestory 
glazing vary the interior spatially. 

While the plan is oriented so that kitchen 
and dining room face south , the living 
room receives sunlight from 88-sq-ft 
clerestory windows. Other clerestories in
troduce light and heat into a study and 
sleeping loft. Like the Schmidt house, the 
south-facing wal l is a 16-in. concrete 

Only just occupied, the 2200-sq-ft Ogg 
House uses a 240-cu-ft Trombe wall 
pierced by 50 sq ft of direct-gain glazing 
along the front part of the house. Cleres
tory windows, 54 sq ft in the living room, di
rect the sun's light onto a concrete mass 
wall wh ich is combined wi th a fireplace 
and banco seating . However, since the 
clients preferred the sculptural wall , de
signed by Robert Peters , to remain open 
above eye level , a good part of the heat 

T rombe wall, 218 cu ft, covered with tem
pered double glazing and pierced with 38 
sq ft of direct-gain glazing. The north mass 
wall is 8-in. block with 2" x 6" stud wall or 
6-in. wall of cast concrete; other interior 
walls are composed of 2" x 4" and 2" x 6" 
stud frame. Because of the compact size 
and efficiency of the spaces, the passive 
solar heating components and the fire
place work quite we ll. In fact the owner 
rarely turns on the electric heating. 

storage capacity is lost. A greenhouse with 
128 sq ft of glazing supplements the other 
passive solar heating methods, and the 
northeast and west exterior walls are made 
of 2" x 8" studs with 7V2-in. fiberglass for 
high insulative capacity. 

Summer heat gain will be controlled 
through the use of overhangs and vents in 
the clerestories , plus operable vents along 
the bottom of the Trombe wal l's direct-gain 
windows. 



Introduction: The energy form 

Introduction Part 11 
Formal dynamics 

In the current period of questioning 
of architectural values and directions, 
the implications otenergy use on form 
must be confronted sooner or later. 

Go ahead and say it. You think it's boring. 
Boring to have to learn about the Btus of 
Trombe walls, the A-factors of earth berms 
or the efficiency of evacuate tube vs. flat
plate collectors. Boring to be told to start 
designing buildings or planning urban de
velopments with yet a whole new set of 
constraints. And not exhilarating to have to 
worry about creating new forms in re
sponse to new methods of heating , ven
tilating, and air conditioning. 

Of course, we would like to remind you, 
needlessly, of the old adage: whoever is in 
the right place at the right time doing the 
right thing either makes money or makes 
history- and sometimes both. If energy 
supplies and methods change the way we 
live and build as drastically as they might, 
what was formerly the domain of the HVAC 
specialists will drastically affect your ar
chitecture and the way it looks, like it or 
not. At that point, pressure for change, 
from public and private clients , may catch 
you unprepared. 

The above statements apply to only 
some of you, of course. Others of you wi ll 
question this concern over formal issues 
and form-conscious architects. You might 
think such dire warnings unnecessary and 
discussions of architecture for art's sake ir
relevant. Beauty, you assure us, will evolve 
naturally from energy-conscious design. 
Ethics-i.e , solving the problem with an 
energy-conserving solution-carries its 
own aesthetics. 

Both types of extremists in this argu
ment, could be doomed to repeat history: 
one group, purely formal in orientation, los
ing a recently strengthened position to 
those who seek to respond to outside 
stimuli such as energy needs. The other, 
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who regards formal aspects of architec
ture at best superfluous, at worst frivolous, 
may take too much for granted about ar
chitecture's public appeal. As shown by 
Modern Architecture's example, beauty 
does not always grow out of functional and 
technical solutions; it has proved to be 
more elusive. Because Modern Architec
ture fell short of its promises, doubts were 
cast about its very premises. 

The current situation bears some re
semblance to the one that directed the 
course of early Modern Architecture, yet 
major differences do set them apart. In the 
19th Century the emerging technology of 
material and structures provided the 
stimulus for the generation of new forms. 
The 19th Century's impact was heightened 
by the fact that new methods of construc
tion formed an integral part of a whole rev
olution in industrial production and 
capitalistic expansion. This context, how
ever obvious, sti ll influences markedly any 
basis of comparison. 

Differences and divergences 
With regard to the present-day economic 
and technical forces that determine the 
creation of architectural form, it is still too 
early to tell exactly what impact energy
conserving measures and the shift toward 
renewable fuel sources will have on the 
post-industrial era. In a very specific 
sense, the immediate change in the use 
of energy, or building fuel, means the 
influence on architectural form begins on a 
level less direct, less visi ble , and less 
physical in nature than change in type of 
technology or building blocks. Where, 
however, structure and materials do act as 
energy suppliers and conservators, form is 
obviously very directly affected. 

The basic difference between current 
and early Modern situations, architectur
ally, concerns the grammar of the form and 
how it generates its own language: steel or 
concrete allowed spans, cantilevers , and 
curtain walls-providing not on ly a new 
vocabulary but a new syntax of architec-



tural form. In the present-day instance, the 
vocabulary sometimes reverts to, say, 
heavy masonry or thick stud walls of the 
pre-Modern era. Yet the extensive use of 
glazing in passive solar heated buildings, 
for example, suggests the glass curtain 
wall of Modern Architecture still has a 
place- just a slightly different one. The 
vocabulary, an amalgam of mostly familiar 
pieces, carries new meanings, but does 
not necessarily imply a different syntax. 
Because of these factors, a cohesive lan
guage of form has yet to arise, and in fact 
may not for some time. 

In the meantime, a schism between 
energy-conscious architects and form
conscious ones could widen. Granted it 
eventually may prove to be part of a dialec
tic that resol ves itself in the synthesis of a 
new architecture. Right now the bifurcation 
of effort results in a lot of awkward energy
saving buildings dotting the landscape, 
and a lot of well-designed buildings per
forming inefficiently and uneconomically. 

False polarities 
To talk as if there are only two groups of 
architects involved in these issues unde
servedly places much of current architec
tural effort at two ends of the spectrum. Yet 
the spectrum ranges from the practical 
nuts-and-bolts experimenters such as 
Steve Baer in Albuquerque, who invent 
new methods and techniques, to large ar
chitectural firms like C.F. Murphy and CRS, 
who come at low-energy architecture with 
a high-tech image. In fact, some of their 
work in the past has suffered problems 
with regard to energy, but that was yester
day, or so it seems. 

Then there are architects like Richard 
Crowther or Richard Stein who have been 
advocating a more comprehensive ap
proach with a total view to energy conser
vation, materials and resources limitations, 
etc. Still others bring a holistic perspective 
of a poetic sort to their work. Theoretically 
minded architects like Emilio Ambasz (p. 
142) explore philosophical implications of 

Douglas Kelbaugh built an 1800-sq-ft passive 
solar home in Princeton in.which the two-story 
house obtains its heat by virtue of a Trombe wall 
and a smaller greenhouse along the south face. 
The treatment of the 15-in-thick Trombe wall can 
recall Corbusier's Maison Jaoul , while allowing 
the thermosiphoning effect to take place. 

connecting architectural form to nature 
and bringing energy-conscious design in 
line with social rituals and acts. 

In this spectrum belong , too, the in
betweens, the architects who install the 
hardware like putting on a new hat, with lit
tle regard to the overall patterns of energy 
use. The most distressing of these prac
titioners are those who indulge in "energy 
expressionism" in the misguided belief 
that they are responding to issues of form. 
Large-scale buildings using energy sav
ings as a rationale for aggressively con
trived schemes abound. Behemoths that 
look like oversized typewriters so that the 
roofs can proudly display their solar collec
tors (where the keyboard should be) or 
earth berms capped in concrete (much 
like a typewriter base) could give energy
conscious architecture a bad name. The 
manipulation of form to become a sign of 
energy savings too often becomes 
gratuitous- not justifiable in technical 
terms, and certainly not in aesthetic ones. 



Total Environmental Act ion designed and built 
the spec house (right, top) as a HUD Demon
stration experiment in Harrisville, NH. The 
1585-sq-ft house maintains a New England ver
nacular architecture combined with solar collec
tors on the roof. A galvanized steel sheet house 
(right , bottom), 2400 sq ft, was designed and 
built by Michael and Ellen Jantzen in Carlyle, II. 
Anthropomorphic in look, the house's curved 
plates hold solar collectors for heating ; bubble 
windows to admit sun. With the project (oppo
site, top) for the 215,000-sq-ft DOE and Ar
gonne National Laboratories, Chicago branch, 
C. F. Murphy Associates designed a circular 
building with solar collectors, light monitors, and 
cooling pond on the roof. Holabird & Root (op
posite, bottom) installed a solar collector system 
for Monsanto Co. 's Environmental Health Labo
ratory in St. Louis. Energy from the solar collec
tors wi ll heat one-third of the hot water needed 
in the 47,000-sq-ft laboratory. 

In this group let's also put architects who 
boast about their high-rises using less 
energy than a 1960s structure, when the 
high-rise is c learly out of place, say in a 
low-scale, nonurban context. These ar
chitects may go to great lengths to make 
windows smal l, and clad the frames in 
limestone or granite, but they are being 
disingenuous. Again energy is being 
turned into a rel igion to which all sorts of 
sinners pay lip service. 

What next 
To avert the dangers of energy-conscious 
components and devices being crudely 
grafted onto architectural form-the 
Frankenstein effect-in the name of sc i
ence, the profession needs to involve itself 
in formal issues soon. Government en
couragement does help. Both HUD and 
DOE have been trying to reach the build
ing industry through their program of 
grants and funding, and have encouraged 
efforts from a grass-roots level. But, as 
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Princeton architect Douglas Kelbaugh ar
gues, funds could be directed more spe
cifically to architects experimenting for
mally with energy-conscious architecture. 

"It might seem as if the government is 
catering to an elite of the profession, " re
minds Kelbaugh, "but general ly the de
ve lopers take their lead from local building 
practices and local style, and workaday 
architec;ts take their lead from more in
spired architects, who take their lead from 
the most theoretical architects." 

Similarly, efforts have been made by 
certain institutions to merge the findings of 
energy experts wi th "high-design" inter
ests. Last summer, for example, Harvard 's 
Graduate School of Design held a seminar 
on energy-conscious architecture, spon
sored by the AIA Research Corporation. 
The school enlisted Stanley Tigerman and 
Robert Stern for the studios , two architects 
heretofore better known for their polemical 
work in Post-Modern Architecture than for 
passive solar design. Both Tigerman and 

Stern felt the "arranged" meeting of sepa
rate interests proved to be quite fruitful. 

In contradistinction to the energy 
profl igacy endemic to Modern Architec
ture , we are now in the "post-profligate" 
era, as Stern puts it. Stern is not sure, how
ever, if current energy-conscious methods 
and hardware can generate architectural 
form in the same way 19th-Century de
ve lopments gave rise to Modern Architec
ture . Instead he gives more credence to 
basic natural princip les of ventilation, heat
ing, and cooling and means to obtain them 
that could be rediscovered and integrated 
into current formal design efforts. 

One can see here a connection between 
older building forms and techniques and 
the "Post-Modern " leanings toward his
toricist and vernacular design that depend 
on traditional means of heating , lighting 
and air conditioning. Furthermore, the 
growing "Post-Modern" emphasis on di
viding open spaces into rooms with dis
tinct purposes and spatial character, into 



separating these spaces by volumetric 
masses instead of planes, in making walls 
textured (through ornament), and in de
signing the landscape as a natural but ar
chitectonic counterpoint to building draws 
not only on earlier architectural work, but 
parallels approximately a number of 
energy-conservation measures. The inclu
sion of traditional architectural elements 
such as fireplaces with inglenooks, 
greenhouses, and clerestories in energy
conscious design can create special 
places and dramatic spaces formal
mihded architects seek while serving the 
building 's pragmatic operations. 

The young not-quite-established gener
ation of architects, like Kelbaugh, Dan 
Scully of Total Environmental Action in 
New Hampshire, Harrison Fraker in Prince
ton, Peter Calthorpe of San Francisco, Dan 
Prowler in Philadelphia, and David Sellers 
in Vermont, are collectively and individu
ally trying to bridge the gap. Still jt is a long 
way before anyone is about to claim that a 

Muthesius, Behrens, or Gropius has ar
rived , or that a Werkbund or Bauhaus is 
emerging to develop new architectural 
precepts dealing with energy and form. 

On these pages are shown efforts by 
various practitioners at combining art and 
technology. The house, as befits its tra
ditional role in postulative and experimen
tal design, figures prominently in energy
conscious design. For that very reason , 
and because so much has been published 
on "solar" houses, buildings from nonresi
dential categories were deliberately 
selected for the pages that follow. They 
were chosen with an eye to the use of in
novative energy-conserving measures, 
such as the roof design of the Mary 
Medina building in Taos (p. 128), or the Pit
kin County Airport in Aspen (p. 120). They 
are also selected for their straightforward 
approach to formal questions. If they don't 
go too far into the realm of high art, at least 
they don't revert to gratuitous form of 
"energy expressionism. " 

Form follows energy? 
Still left unanswered is the question about 
the extent to which changes in energy use 
will affect form. Because al the various 
reasons cited above, it would seem un
likely that a radically different form wi ll 
emerge as a result of new energy uses . 
Buildings will look different, they will be 
oriented differently, and constructed dif
ferently. Solar collectors and Trombe walls 
are visible physical elements that influence 
the shape buddings take. But they do not 
necessarily prescribe a total aesthetic 
composition or supply the " DNA"-the 
basic genetic code, so to speak-of a new 
architectural form . Since we no longer be
lieve that beautiful form is the natural by
product of function-or good intentions- a 
formal approach that can allow for these 
changes will still be needed. And while 
so doing, perhaps it will also manipulate 
these elements, thereby absorbing and 
transforming them into a new architecture. 
[Suzanne Stephens] 



Pitkin County Airport, Aspen, Co 

Sweet beads and flying fins 

The client had a unique program and site: 
a small efficient Rocky Mountain airport. 
A clean plan organization for circulation 
and a passive solar section is the result. 

Pitkin County Airport is a nice p lace to 
come from the sky. The plane never really 
lands in the normal sense of the word. 
Aspen is too high . Airplanes come there 
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to perch . There are no night flights , only 
thirty or so flights per day, and just two 
c:;ommercial airlines. And there are no snor
ing business types on those flights. Planes 
are filled with healthy bodies keen to share 
Aspen's mountains, cultural events, snow, 
and air (probably the only airport in the 
world worth coming to just for the air). In 
winter, the baggage sections of the planes 
are filled with skis; the clothing is brightly 
colored and warm. Faces are radiant with 
expectation. The normal task of thi s par
ticular airport, therefore~get me to the 
slopes on time! The client then added 
"Design us an energy-efficient building." 
Planning for the landing: Functionally, for 
deplaning , all that is desired between the 
airplane and the waiting ground transpor
tation is a gateway with a baggage pickup. 
For enplaning, an added function is a 
place to purchase a ticket and wait. Lining 
up the planes on one side and the ground 
transport on the other, the building form 
quickly becomes linear. Like the planes, 
the building too must meet the ground. A 
change in site elevation from one end of 
the linear plan to the other means stepping 
the floors. The energy constraints mean 
rotating the resu lting built segments (or 
pods, as the architects call them), aiming 
them to greet the sun, and berming them 
on two sjdes to help control heat loss. The 
added dominant building requirement was 
to melt into the spectacu lar landscape with 
as little notice as possible while prov iding 
ample mountain views from within. Other 
corollaries from the c limate inc luded flat 

Pitkin air terminal orders traffic in plan (above) and concedes visual focus to the site (below). 
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The building expresses dutiful reverence to the 
glorious natural surroundings upon entry from 
the ground (at right) and from the air (above). 
On the interior, the Glu-Lam beams, plants, and 
seating clusters suggest a domestic scale. 
Beadwall and Skylids control light and heat. 

roofs to gather snow for its insulating and 
reflective qualities, a low profile to the 
wind, and dish-shaped berming to collect 
snow and reflect light and heat into the 
windows. 
Three pods: All of the pods have certain 
features in common. A south-facing wall of 
each is double glazed and fitted with 
"Beadwall." East- and west-facing walls 
are double glazed for view and light (and 
shaded by overhangs for summer). The 
floor slabs are thickened for added ther
mal mass near the Beadwall. The walls are 
concrete masonry grouted to add to the 
mass and oriented to receive direct gain 
through the skylights. All of the spaces re
ceive a pair of sawtooth skylights fitted 
with "Skylids" for gaining both light and the 
sun's heat. 
Sweet beads: Two innovations in energy 
design are utilized at the Aspen airport 
which promise to add to our energy/ 
architectural vocabulary. The first is 
Beadwall. Beadwall is a system of con
struction which blows expanded poly
styrene pellets into the sealed space be
tween two glazed surfaces. (The beads 
are treated against static cling.) The same 
pellets are sucked out of the space when 
the direct sun is desired. A product in
vented by Zomeworks, the purpose is first 
to allow the heat to come in, then keep it in 
on winter days, and keep the heat out on 
summer days . Storage containers for the 
beads are needed as well as revers ible 
vacuum pumps and pipes to push and pull 
the pellets. At the Aspen airport, the sys
tem is manually controlled. A photocell 
and thermostat can accomplish the same 
thing mechanically. 
Flying sunfins: Another innovation from 
Zomeworks is "Skylids." The fact that they 
are very large, insulated aluminum shut
ters is not so new. The method by which 
they open and close automatically is in
genious. Attached to each side of the 
louver is a small container of freon . A cop-



Pitkin County Airport 

per pipe connects the two containers. The 
sun 's heat transfers the freon from the 
canister on one side of the louver to the 
other. The weight of the freon shifts the 
balance and swings the louver open. 
Without the sun, the cycle reverses and the 
louvers swing shut, retaining interior heat 
In summer, the louvers can be tied c losed 
to reduce thermal gain. 
Lights and sights: In summer months 
when the south walls are filled with beads 
and the louvers can be closed, the west 
and east-facing windows still provide 
natural light and view. The lighting can be 
artificially modulated by fluorescent, in
candescent, cir ref lected light from lamps 
trained on the c losed Skylids. 

The fluorescent light fixtures are 
mounted directly below the ducts of the 
mechanical backup system running par
tially exposed above the wait ing spaces. 
Heat that rises from the lights transfers to 
the duct. The auxiliary heating system is 
available about six months out of the year 
and turned off for the other six. In the 
summer, the outside air is drawn into the 
building to cool the thermal mass, and the 
temperature is control led with Beadwall. 

In addition to the thermodynamic 
properties directly inherent in the use of 
the Skylids, their use also permits the other 
flat ceilings in the space to be lower and 
reduces the volume while maintaining the 
acoustical sensation of a larger space. The 
Skylids' obvious visual connotations of 
airplane geometries allow them to lend 
particular formal expression to the space 
at no expense to their efficiency. 

How does it all perform? 
Arrivals: Landing at Aspen airport is a 
spectacular experience in winter. The 
snow and mountains are so bright and 
dazzling that if anything else fill s you r eye 
between the plane and the airport terminal 
it is probably a tear. The path from the 
airstrip to the taxi line is a straight and effi
cient shot culminated on the taxi side wi th 
a circular hole to both punctuate the termi
nation of the flight and signal the begin
ning of the vacation. 
Departure: The departure process is less 
direct The deplaning exits are partially 
shielded from view, but two equally visible 
entries are unnecessary for such a small 
building . Each entry is an airlock, but since 
stairs separate the pods, the only barrier
free method of entering the building is 
through the deplaning exits. Admittedly 
the building is not big enough to make a 
possible miscue in circu lation a big issue. 

The space Within the pods is remarkably 
domestic in scale. The laminated-wood 
beams and wood trim take the sting out of 
the naked, low-budget block walls. These 
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SKYUD: MOVABLE FREON BALANCED INSULATED LOUVERS 
~--- WHICH ARE ACTIVATED BY INCIDENT THERMAL 

SOLAR ENERGY (OPEN POSITION). 

~-- ~~~~A~~~~~~~ ~I~~~~~~ TWO LAYERS 

FLUORESCENT FIXTURES MOUNTED BELOW AIR 
~-- DUCTS SO GENERATED HEAT IS UTILIZED BY 

BACK-UP MECHANICAL SYSTEM. 

BUILT-UP ROOFING 

%N PLYWOOD---

MECHANICAL DUCT 

HONED CONCRETE MASONRY WALLS GROUTED FULL 
v------ TO INCREASE THERMAL MASS AND PLACED IN 

AREAS WARMED BY SKYLIGHTS ABOVE. 

BEADWA LL: MOVABLE INSULATION TRANSM ISSIVE 
CAVllY FILLED AND EMPTIED WITH POL YSTYAENE 
BEADS BY REVERSIBLE VACUUM MOTOR FROM 

REMOTE STORAGE TANK. 

~-- 4" GRAVEL 

VAPOR BARRIER 

THICKENED CONCRETE SLAB TO INCREASE 
THERMAL MASS NEAR BEADWALL AREAS . . 

TYPICAL CROSS SECTION THROUGH PITKIN COUNTY AIR TERMINAL 

Many of the energy innovations at Pitkin Ai r Terminal occur in cross section. A snow laden 
flat roof reflects light and heat into the skylight. The Skylids open automatically when 
exposed to sun. They seal tight at night to preserve the solar gain in winter, and can be tied 
shut in summer. Grouted masonry walls and concrete floor help to store heat by direct gain. 

walls and spots of bare concrete floor re
mind us that the building has been inten
tionally designed for temperatures which 
accommodate heavier winter clothing . 
A passive record: The Aspen airport 
claims the indoor record for being the 
largest passively heated structure in Amer
ica. But, in the words of Architect Larry 
Yaw, "A passive building is only as effec
tive as the people who learn to use it " 

The Beadwall and Skylids can do their 
job well, but employees forget to control 
them. The architect's choice to make the 
Beadwall manually controlled might have 
been accompanied by the choice of using 
clear glazing for the Beadwall system. Had 
c lear glass been used , the choice of view 
or no view might have prompted more dili
gence on the part of the people responsi
ble for the controls. The Beadwall has un
deniable aesthetic qualities. The visual 
reference to snow adds continuity, and its 
presence, active or inactive, is·a source of 
passenger fascination . 

As brightly lit as the spaces were, most 
of the fluorescent lights blazed on. The 
Skylids adjacent to them are so bright, it 
was hardly possible to tell that the lights 
were on . Another energy leak was an entry 
door into the major lounge area which had 
been wedged open, destroying the air
lock's effect. Elsewhere, one redundant 
set of Skylids is tied shut over the snack 
bar on the east side of the center pod (al
leged ly because of the excessive heat 
gain). 
In conclusion: The architects of Aspen 
airport have attempted a courageous 
transition. In translating residential-scale 
passive technology to a transportation 
terminal-they have tested the timeworn 
tenets of indifference wh ich usually ac
company operating such facilities. If their 
test fails, their building is in for a beating . If 
it succeeds, both the passengers and the 
new technology wi ll have found a new 
home. [Richard Rush] 

Data 
Project: Pitkin County Airport Terminal 

Architect : Copland Finholm Hagman Yaw Ltd ., 

Aspen, Co, Larry Yaw and Jim Copland , project 

design; Bill Campbell, project manager. 

Program: conceived for initial use as an air 

transportation fac ility, the building was de

signed to accommodate a comprehensive 

transportation center for air, auto, and ground 

transportation systems serving Aspen and re

lated population centers. The owner wanted a 

low-cost, functional, public building that ar

chitecturall y related to its natural surrounds and 

demonstrated the economical use of solar heat

ing and thermal design. The building is sub

jected to seasonal use variations which accom

pany a tourist-related destination. 17,000 sq ft 

Site: a flat portion of a narrow mountain va lley in 

high Colorado Roc.ky Mountains (8000-ft al

titude). Actual building site characterized by 

high plateau sage brush cover rising to high 

mountain peaks beyond . 

Structure: post and beam (g lue-laminated 

wood members) with prefab joist panel roof 

structure. 

Major materials: glue-laminated Douglas fir, 

cedar siding, concrete masonry, gypsum board 

with acoustic su rface , reinforced concrete, 

Skylids, Beadwall. 

Mechanical system: passive solar heating 

(± 45 percent space heating) , gas-fired hot 

water piped to air-handling units to deliver 

hot air(± 55 percent space heating), ai r

handling units equipped with economy cycle 

(100 percent outside air) for cooling when 

needed. Each air-handling unit is controlled by 

dead-band thermostat. 

Consultants: Design Workshop, land-use 

planning; Anderson & Hastings, structural ; 

McFall & Konkel, mechanical; Sol Flax & As

sociates, electrical; Zomeworks , solar. 

General contractor: Greer Construction. 

Client: Pitkin County Board of Commissioners. 

Costs: $550,000 ($32 per sq ft) , construction; 

$28,000 ($i .64 per sq ft) , solar. 

Photography: Courtesy of the architects ex

cept whe re noted . 



A circular hole dramatically captures a view 
of Aspen upon leaving the terminal. Its presence 
punctuates the exit experience and acts as a 
screen from arriving passengers. 

The bottom side of auxiliary ductwork is left 
exposed at Pitkin. Fluorescent light fixtures 
are mounted to recover rising heat from lights. 
Diffusers occur at midspan in adjacent beams. 



Plant Science Building, Cary Arboretum, Millbrook, NY 

The· solar underground 

A bermed and buried plant lab and 
administration building extends out of 
the earth only to collect the sun's rays. 

SITE PLAN 
100' 

r----l30m 

In 1971, the Mary Flagler Cary Charitable 
Trust donated 2000 acres of land in the 
Upstate New York Hudson Valley town of 
Millbrook to the New York Botanical Gar
den. Thus was established the Cary Ar
boretum, which is an educational and re
search institution dedicated to increasing 
knowledge of the plant world . In addition to 
the land, however, the Trust also gave 
most of the funds for the development of 
the arboretum's facilities and programs. 
These were initially scattered in some old 
buildings on the site, which the staff still 
uses, but it soon became apparent that a 
major facility was needed for centralizing 
the administrative and research activities. 

The arboretum staff shared its benefac
tor's concern for conservation of natural 
resources, which is one of the Trust's 
major goals, and thus sought profession
als who would also be sensitive to such 
interests. But that was in 1972, and in 
those innocent days before the energy 
crisis and the Mideast oil embargo, few 
designers (or clients) were overly con
cerned with ecological problems. Some 
were, though, and it was two pioneers in 
the field of environmental enlightenment 
that the staff finally chose. They were ar-
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chitect Malcolm Wells and engineer Fred 
Dubin, who were later joined by the arbore
tum's Capital Projects Manager Daniel 
Brown in carrying out the design and con
struction of what was-and still is-one of 
the most environmentally sensitive and 
energy-conscious structures to be found. 

The Plant Science Building , as the ad
ministrative and research center is called , 
"was conceived from the beginning as a 
holistic structure," Fred Dubin recalls , 
and explains that "probably no other build
ing existing integrates all of the aspects of 
environment, ecology, and engineering 
that this one does." But what, specifically, 
are the special attributes of the Plant Sci
ence Building? As with any ecologically 
advanced structure, they begin with a very 
careful consideration of the site, of its to
pography and plant life, and of the way a 
structure can be placed upon the land 
both to take maximum advantage of its 
natural characteristics and to minimize any 
deleterious effects on the terrain. With 
these considerations in mind, the two
story, 28,000-sq-ft concrete, timber-roofed 
structure has been placed in the northwest 
corner of a small clearing where it is nes
tled against a dense hemlock forest, and 
where it is also protected by a small range 
of hills, both of which shelter the structure 
from winter winds. In addition, the build ing 
has been sunk two-thirds into the ground 
to be further insu lated from the elements. 

Although the 1-ft-thick masonry block 
and concrete structure provides great 
thermal mass in itself , the walls and roof of 
the entire structure have been wrapped , 
on the outside, with thick layers of insu la
tion. In the winter, this allows the structure 
to act as a heat trap by absorbing heat 
from the heating system during the day
time, and returning it to the interior of the 
building at night Where the coldest sides 
of the building-those facing north, east, 
and west-are exposed above ground, 
their walls are protected by earth berms, 



To monitor solar panel performance, both flat-plate-selective-surface and tubular-reflectorized concentrator types are integrated into one system. 

CROSS SECTION f- S 
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1 Solar collector. 2 Rota-panels insulate 
skylights at night. 3 White shingles reflect light ~ 

to collectors. 4 Timber structure = renewable ;;; 
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A sunken courtyard (above, below left) is at east side of building, entry (below) is at north. 
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Plant Science Building 

which thus brings about three-quarters of 
the entire structure into contact with the 
earth. On those sides, window openings 
are small. On the southern exposures they 
are large, to admit light and warmth in the 
winter, but they are also protected with 
sunfins and overhangs to reduce solar 
radiation in the summer. All of the windows 
are double-glazed, fully weather-stripped, 
and equipped with sliding interior insulat
ing panels. These units can be closed on 
winter nights to prevent heat from escap
ing through the glass, and they can also 
be used during the summer daytime to 
help keep heat out of the building. If they 
are used during the daytime, natural light 
is brought into the building through a sys
tem of long , north-oriented skylights that 
also have insulating panels, but in this 
case they are rotating ones. In addition to 
these insulating devices, all of the buil.d
ing's exterior structural joints have been 
tightly sealed. 

When the skylight panels are open, light 
washes down the interior walls and flows 
throughout the largely open-plan space by 
means of light wells between the two floors 
and through a system of borrowed light at 
the upper level. In general, spaces not re
qu iring natural daylight, such as the labo
ratories, have been placed at the lower 
level. But the library is also there. It re
ceives natural light from one of the 
monitors and also from its large glass 
doors that face into a protected, sunken 
courtyard on the east side of the building. 

By far the most striking feature of the 
Plant Science Building, and about the only 
thing one sees on approaching it, is its 
long, sawtooth roof that houses the 
skylights in its peaks, and also the solar 
collectors that provide all of the domestic 
hot water and virtually all of the heat for the 
bui lding. Each of the seven rows of south
facing collectors is 110 ft long and 7 or 8 ft 
high , and each is inclined 60 degrees to 
best absorb energy from the winter sun . 
Inside the 5650 sq ft of flat, black, glass
covered collectors , a mixture of water and 
antifreeze is circulated and heated before 
a heat exchanger transfers the heat to 
water that is stored in two insu lated con
crete tanks that have a total capacity of 
15,000 gallons. The hot water enters heat
ing coils from the tanks, where fans blow 
air over it that is circulated through the 
ducts. Because the hot water can be col
leC:ted and used at the low temperature of 
105 F, 85 percent of it can be used without 
assistance from a heat pump. Also, be
cause of this low-temperature feature, hot 
water can be collected during more hours 
of the day, Which is especially important 
during the winter when the sun is low and 
the sky is often overcast. 
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At times when the collectors cannot pro
vide enough heat, a refrigeration unit (that 
can be used as both a heat pump in winter 
and a chiller in summer) can provide 
back-up heat (or cooling). In the winter, 
this works by "pumping" heat either from 
solar water that is less than 105 F, or from 
we ll water that stores in the ground at 49 F. 
In the summer, the same refrigeration unit 
can be used as a true chiller on very hot 
days to lower the well-water temperature to 
42 F before it enters the fan-coi l units. On 
more moderate days, the well water can 
be used in the fan coils directly, without 
assistance from the chi ller , at its normal 
temperature. Processed warm water from 
the cooling system is returned to the 
ground, where it is filtered through layers 
of gravel and cooled, before reentering the 
aquifer for reuse. At the end of the sum
mer day, all of the air is flushed out of the 
building and replaced by cool night air to 
conserve use of the cooling system. In the 
winter, heat from warm exhaust air of the 
fume hoods in the laboratories is captured 
by heat-recovery coils and reused with 
heat exchangers to preheat incoming 
make-up air. 

All of the environmental systems in the 
building are interconnected through a 
computerized control system that auto
matically selects as many as twelve vari
ous modes of operation. These can range 
from use of solar-heate.d water from either 
one or two tanks to solar energy combined 
with heat from the chil ler. Or the system 
can select waste heat from the generator, 
or call for a number of various modes of 
cooling. Whatever the combination is, 
however, the selection is always based on 
the order of priority of minimum energy 
consumption. In addition to this function of 
the control system, the computer also 
monitors the building over time and stores 
that information in its memory. This will 
allow the building to be analyzed over any 
selected time period to learn specifically 
where and how it is functioning most effi 
ciently, and why. 

This much is known so far . The building 
was designed for a heating load of one
third to one-fifth of that for a conventional 
building of the same size. This translates 
into 43,000 Btu per sq ft per year as com
pared to 150,000 to 300,000 required for a 
conventional building. In real dollars and 
cents, that figure translates another way 
according to the arboretum's Capital Proj
ects Manager Daniel Brown. He says that 
after a year's operation, during a time 
when some of the kinks were sti ll being 
worked out, the building's combined heat
ing, cooling, and lighting bill has run at 43¢ 
per sq ft per year. That may not mean 
much if you don't know that the average 
cost is more than three times that amount, 
or about $1 .50 per sq ft per year. 

If all this sounds very rosy, there is 

nevertheless one very serious problem 
with the Plant Science Building . This is not 
so much a problem with the building, how
ever, as it is with the people in it. They are 
all, by profession or by inclination, avowed 
environmentalists. They don't mind if 
lavatory water comes in only one, eco
nomically preselected temperature, or if 
the toilets are flushed by collected rain wa
ter. They don't mind if in the winter they 
have to work in a temperature where tropi
cal orchids thrive (this temperature is a 
mite below what most of us have been 
spoi led by). They don't mind walking a few 
steps to close an insulating panel over a 
window, or walking a few more steps to 
open one under the skylights. They don't 
mind having natural daylight in most of 
their building and using artificial lighting 
only in task areas, rather than flooding the 
whole interior with excessive fluorescent il
lumination as is normal. They don't mind 
turning off a light when they leave their of
fices. And, what is most important, they 
didn't mind taking the time to learn how to 
become part of such an environment, but 
found it to be a joy instead . The building, 
then, is not for everyone, and that is its real 
problem. But until more buildings such as 
this are for everyone our energy problems 
wi ll never be solved. [David Morton] 

Data 
Project: Plant Science Building , Cary Ar
boretum of the New York Botanical Garden, 
Millbrook, NY. 
Architects: Malcolm Wells; David Deppen, 
project director. 
Site: a small clearing in a 2000-acre rural parcel 
of land in the Hudson Valley. 
Program: administrative and research center 
for arboretum, including laboratories, library, of
fices, of 28,000 sq ft, to be energy-saving and 
ecologically responsible. 
Structural system: concrete and concrete
block floors and walls, timber-frame sawtooth 
roof. 
Major materials: concrete, timber, gypsum 
board and glass partitions. 
Mechanical system: active solar system sup
plemented by solar assisted water-to-water heat 
pump with we ll-water back-up. 
Consultants: EPD/Environmental Planning and 
Design, landscape; lnterspace Inc ., Florinda D. 
Doelp, principal in charge, Jim Dugan, project 
designer, interiors; Dubin-Bloome Associates, 
Fred Dubin, mechanical; Enis Y. Baskam, struc
tural; C.B. Strain & Sons, Inc., mechanical sub
contractor. 
Client: Cary Arboretum, Daniel F. Brown, capital 
projects manager. 
General contractor: John Lowry, Inc. 
Costs: $2,600,000. 

Except at perimeter, natural light enters from 
panel-controlled skylights. Photos: Robin 
Parow, top left; ARTOG/D.G. Olshavsky, others. 





Mary Medina building, Taos, NM 

Let the sunshine in 

A health and social services center 
incorporates a passive solar roof into 
its design that supplies it with 
70 percent of its heat and its light. 

It is still rare to see public buildings making 
inventive use of solar methods for heating 
and lighting. Despite the government's 
interest in energy conservation measures 
and solar research, too often those meas
ures just generate ordinary solutions with 
thicker walls and fewer windows, while 
solar research is applied mainly to residen
tial design . Recent though such trends 
may be, exceptions do spring up; new 
trends take hold. With their design for a 
state government health and social serv
ices center in Taos, NM, William Mingen
bach and Harold Benson of The Architects 
Taos initiated the idea of using solar heat
ing and natural lighting in the building. 
While the budget, program, and site had 
already been established before they were 
hired, Mingenbach and Benson pushed 
for an energy-conserving concept seeking 
a $45,000 ERDA grant awarded to the 
client for solar equipment. Since the sur
rounding buildings in the new mini
industrial park in which the center is 
located rise only one story high, the ar
chitects decided that a solar roof system 
atop a low horizontal structure would offer 
a most appropriate response. 

Basically , the structure, of light steel 
framing and concrete block, is quite sim
ple and economical-$46. 78 per sq ft 
for the 12,000-sq-ft space. Because the 
lack of a continuous roof membrane could 
present seismic problems, the architects 
designeci multiple shear walls at the 
perimeter. These split-face block walls 
add a rugged repetitive texture to the form 
while expressing the serrated configura
tion of the roof on the elevations, creating 
lateral light scoops for private offices. 

The ideas being tested here place em-
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Photos opposite show west side (top) and entrance front (bottom). 
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phasis on technical (solar) considerations, 
though not without formal implications. 
Mingenbach trenchantly expresses his 
feelings about the results this way: "The 
solar heating and daylighting aspects 
were the most interesting, because they 
may yield a rationale for architecture that 
will put to rest the overcelebrated arbitrary 
design nonsense that has been misdirect
ing our values for the last thirty years. " 

Heating the building 
The social services building receives ap
proximately 70 percent of its heat from a 
combination of direct gain and thermal 
storage passive solar methods. The 
means for obtaining solar heat has been 
concentrated on the roof where a series of 
eleven serrated monitors glazed on verti 
cal faces admit sun to the interior. The 
building's orientation southeast begins the 
solar heating process at the earliest mo
ment of the day. In addition, thermal stor
age drums resting on the structure's gird
ers and beams are filled with water to store 
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heat for use on cloudy days. The dark 
metal barrels hold about 70 lb of water per 
sq ft of glazing, with 88 percent absorptiv
ity. The architects clad the ceilings of the 
inclined monitors with aluminum foil 
mounted on gypsum board-a low emis
sivity surface for reflection of long-wave in
frared light rays. The toil's high reflectivity 
allows enough ambient light to provide 
about 70 percent of the general illumina
tion of the office spaces. 

In order to modulate the amount of sun 
and heat coming in the monitors and pre
vent heat from seeping out of the glazing 
at night, Mingenbach and Benson devised 
a shutter assembly . Working in collabora
tion with solar designer Steve Baer and his 
firm Zomeworks, they designed 13-ft-long 
shutters of Hexcel honeycomb paper core 
with S901 aluminum skin designed to shift 
angles automatically depending on the 
particular needs of the building . Thus the 
shutters can open at a low angle to allow 
the sun's rays to hit the drum fo r heat stor
age, move to an open angle to get sunlight 





Mary Medina building 

REFLECTIVE ALUMINUM ROOFS AND CEILINGS 

THERMAL STORAGE DRUMS 

TYPICAL ROOF MONITOR SECTION 

into the room, or tilt up into a vertical posi
tion at night to provide insulation to the 
clerestory glazing. Because of this shutter
ing device, the Fl-factor is about 3 on top of 
the R-2 of the double-glazing . 

The "active" ingredient in this passive 
system is the automatic control for the 
shutter: Zomeworks would have preferred 
using freon to activate the shutter, as was 
done in the Pitkin County airport at Aspen 
(p. 120). Mingenbach thought it best to 
have motors separate from the sun
shields-pneumatic ones that could take 
their pressure from the existing HVAC's 
standard 20 psi. 

The "brain" for this shutter control is an 
analog device, not a digital one, which 
takes its input from five different sources: 
an outside ground temperature sensor; a 
thermal sensor (or "subjunctor"); two opti
cal sensors or subjunctors, plus two ther
mostats inside the building that receive 
input from each of six zones. The thermal 
sensor has an inherent lag of 5 to 20 min
utes built into it so that the control mecha
nisms won't respond to every passing 
cloud; the optical sensors are given set re
sponse thresholds so that they too won't 
react to "anomalous input like a flock of 
birds," explains Mingenbach. Once this 
information reaches the controller, the 
controller sends its message to the shutter 
activators through the HVAC pneumatic 
tubing. A force of 2 oz per sq in . is needed 
to move the shutter from the horizontal po
sition to the vertical. The controller, de
signed by Mingenbach, was built and in
stalled by Science Associates of Lama at 
minimum cost: the controlling device, 
Mingenbach figures , cost about $4 per sq 
ft of glazing or $0. 70 per sq ft of floor area. 

Naturally, the shutter seal must fit fairly 
closely to lower the U-factor. Steve Baer 
designed a rolled silicone cloth seal, tailor 
fitted for the job. Since it is not part of an 
assembly with frame, the device-along 
with the wood-block bumpers to stop the 
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- -;t--- INTERMEDIATE (AS REQUIRED BY HEATING, 
COOLING, LIGHTING) 

OPEN (MAXI MUM INPUT 
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INSULATING SHUTIEA WITH REFLECTIVE SKINS 
EDGE SEALS INHIBIT AIRFLOW IN CLOSED POSITION 

shutters- does lend a certain ad hoc qual
ity to the design. But it seems to work. 

The solar heating devices maintain an 
average temperature differential of 40 F 
between outside and inside on a sunny 
day in January. Electrical heating provides 
supplementary heat. Despite the backup, 
Mingenbach points out, the temperature 
rarely exceeds a seven-degree swing for 
inside offices when the mean temperature 
outside is 30 F. The placement of earth 
berms around the building perimeter and 
the use of splitface·concrete block walls, 
which preserve a thin surface film of air, 
help hold down that swing. 

Cooling it 
To cool the building naturally during the 
summer months, The Architects Taos plan 
to install rock regenerators next to four ver
tical mechanical stacks at the north end of 
the building. In the cooling-by-evaporation 
process, a timed amount of water linked to 
the pulse cycle of exhaust air flows around 
the rocks. Then the cycle is reversed with 
fresh air taken in over drying rocks. Since 
only about 40 days are considered really 
hot, the evaporative cooling process 
should keep the building cool most of the 
time, even raising the humidity level to a 
comfortable percentage. Mingenbach 
points out that the roof design would work 
well in altitudes like Denver, but would re
quire special exterior shading in hotter 
places like Albuquerque. 

Drainage 
To drain the roof the architects placed gut
ters between the eleven monitors. The 
gutters lie over 1 V2-in. batts to induce 
any snow accumulation to melt from the 
building 's heat (there are 6-in . batts 
elsewhere on the roof) . An internal drain
age system, plus outside scuppers for 
overflow, means the building can outlive a 
10- to 12-in. snowstorm with little problem. 
While the snow conditions at Taos often 

border on the severe, the building 's valley 
location keeps it free of heavy drifting. 

General application 
Despite individual climatic factors that 
have to be considered , the roof system 
does make sense for the many one-story 
buildings-spec office buildings , super
markets and other commercial stores
that have become part of suburban 
growth. The possibility of retrofit could be 
explored with these horizontal structures. 

The architecture of the state services 
building, based as it is on a modular grid 
plan, attests to the adaptability of this solar 
concept to the conventional buildings. The 
architects confess that energy efficiency 
could be greater: they had to omit some 
features that would have otherwise fur
thered the energy efficiency of the build
ing. For example, the clients preferred a 
private subdivision of spaces rather than 
an open plan , and wanted carpeting rather 
than heat-absorbing masonry floors . From 
the downright commonplace quality of the 
details, finishes , and furnishings, one can 
also see the obvious concessions made to 
a tight budget. Thus the building really 
owes its only drama to the natural light 
pervading the interior or the the unusual 
sight of oil drums in the ceiling . (The ex
terior attains more visual interest with the 
serial pattern of the serrated roof and the 
lateral lightwells, plus the textured block 
walls .) It is inside, therefore, that one 
wishes more had been done with color -
the necessarily dark mat colors of the 
storage drums focus attention on the 
deadened colors of the metal partitions. 
The absence of views puts a greater bur
den on the interior landscape. Neverthe
less, the building itself provides a model to 
learn from-both in terms of solar heating, 
lighting, and natural cooling , and in terms 
of formal implications emanating from 
these technical solutions that bear further 
investigation. [Suzanne Stephens] 



Light troughs admit sun to interior con
ference rooms (top, right) as well as 
to peripheral offices (right), which 
also receive light through side walls . 

Data 
Project: Mary Medina building , Taos, NM. 
Architects: The Architects Taos; William 
Mingenbach, Harold R. Benson, principals in 
charge . 
Program: to house social services and income 
support agencies for the state's Health and So
cial Services Department in 12,000 sq ft with 
two separate entries for food stamps and wel
fare recipients (south entrance) and social serv
ices clients (north side). 
Site: two acres, part of a mini-industrial park in a 
semirural but newly developing area of Taos . 

Structural system: light steel framing support
ing wood joists and plywood roof over S.O.G. 
floor . Foundations of reinforced concrete; walls 

of reinforced block. 
Major materials: splitface block; stucco finish ; 
foil-faced gypsum board (foil side out) for ceil
ing surfacing ; aluminum membrane over as
phalt sandwich for roof surfacing; 350-gallon 
shipping containers used for thermal storage. 
Mechanical system: heating by direct gain and 
water storage passive solar approaches with 
electrical heating backup. Vertical rock re
generators to be installed to cool building 
through evaporation . 
Consultants: Delapp Engineering, structural: 
Lewis Poe, electrical ; Zomeworks, solar control 
shutters and motors. 
Client: State of New Mexico, Department of Fi
nance and Administration, Sam Poole, State Ar
chitect; Health Social Services Department. 
Cost: $561,415, including $45,000 from ERDA 

to the State of New Mexico for solar equipment; 

$46.78 per sq ft. 
Photography: Israel Stein . 



Downtown Airline Bus Terminal, San Francisco, Ca 

First impressions 

The new downtown airline bus terminal 
planned for San Francisco will be as 
dramatic in its bold form as it will be 
explicit about its energy conservation. 

Last year San Francisco's downtown air
line bus terminal handled two million 
passengers, and the worn-out, vaguely 
Moderne structure fairly burst at the 
seams. As the city 's tourist trade booms, 
and as its airport expands, the terminal 
wou ld stand to get even heavier use in the 
future . It is already projected to accom
modate a half-million more travelers next 
year. This , coupled with the fact that the 
San Francisco Hilton owns the land the 
terminal occupies and wants to expand its 
adjacent hotel onto that site, dictated the 
terminal 's move. A new site has been 
found that is one block east of the present 
one, across the street from the Hilton, a 
block closer to Union Square and a BART 
station, and adjacent to the proposed 
Yerba Buena Convention Center. If this 
sounds like an ideal location for a new ter
minal planned to handle up to 2400 people 
every three minutes, it is. 

The new facility that will soon enter con
struction is an energy-conserving, ex
pandable, high-tech , people-moving 
machine designed by Jacques de Brer 
and John Ellis that is more of a sculptural 
assemblage of sleekly engineered ·com
ponents than it is a building in the tra
ditional sense. It is a bold architectural 
gesture that could only have come about 
through daring clients who wanted , and 
will soon get, a dramatic and striking new 
gateway for their city . As the builders of 
railroad stations knew in the past, these 
clients also know that the image of such 
buildings plays an important role in condi
tioning one's perception of a city, even be
fore actually entering it. Although this is 
something the airlines have yet to learn, 
this building should help to expose other 
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such facilities as the hopelessly banal 
processing sheds that they are, which do 
little for their communities or for those who 
use them, and which only extend the in
human airport image into inner city . 

But image -Is not all. In showing a rare 
understanding of travelers' needs, the 
clients' program clearly stated that the 
process of transferring from taxis or cars to 
the airport bus, or vice-versa, should be as 
simple and enjoyable as possible. In fol
lowing this requirement, the architects 
have organized the building essentially as 
two long pedestrian tubes for incoming 
and departing passengers. These glazed 
concourses extend from the front ticketing, 
snack, and information area to the rear of 
the site, supported above a natural drop in 
the land by steel trusses spanning be
tween cylindrical columns on 50-ft centers. 
Elevators or cable-supported-and-braced 
ramps lead from the concourses to the 
lower level where arriving buses discharge 
passengers under one concourse before 
proceeding under the next one to pick up 

·'·· ·,' 

• t -~ •• 

WAITING AREA 

SECOND LEVEL 

departing passengers. The entire complex 
is arranged so that arriving or departing 
cars , taxis, buses, or travelers on foot 
never come into conflict with each other .. 

The heated portions of the building, 
such as the front section and the waiting 
rooms between the concourses, are clad 
with glazing and porcelain-enamel panels 
and, in accordance with California law, in
sulated. Heat for space and domestic hot 
water is supplied by hot water from four 
flat-plate solar collectors of 1250 sq ft each 
that are mounted in due south orientation 
above the concourses and on their sup
porting structure. The climate does not 
demand air conditioning, but the building 
is ventilated naturally through manually 
operated louvers. 

In the near future, the earliest image 
many people will have of San Francisco will 
be conditioned by a structure of dramatic 
sculptural quality designed to be explicit 
about its use of energy-conserving sys
tems. That•should not be a bad first impres
sion. [David Morton] 



Data 
Project: Downtown Airline Bus Terminal, San 

Francisco, Ca. 
Architects: Jacques de Brer and John Ellis, San 

Francisco, Ca. 

Program: a new airport bus terminal to be as 
conven ient for passengers as possible and to 
be designed as a dramatic gateway to the city . 

Site: on a city block downtown. 
Structural system: steel trusses spanning be
tween cylindrical steel columns 50 ft on center; 

pedestrian ramps suspended and braced by 
diagonal cables from the tops of columns. 

Mechanical systems: 5000 sq ft of flat-plate 
solar col lectors provide heat and domestic hot 
water; manual ly operated venti lation. 
Major materials: painted steel structure, 
porcelain-enamel cladd ing panels, glazing. 

Client: Ai rporter Bus Company. ) 



Energy Concept Office Building, Houston, Tx 

Conspicuous reduction 

Office buildings of any appreciable scale 
haven't often embodied energy as design 
determinant to date. A project in Houston 
by Caudill Rowlett Scott goes a long way. 

Most realized building designs that have 
been given their form-to a greater or 
lesser degree-because of energy con
cerns have been tor low or small-scale proj
ects. Some larger examples have begun 
to appear, but some highly visible ones, 
such as New York's Citicorp, have tailed to 
materialize. Few larger projects have been 
conceived from the beginning with energy 
and design sharing top billing. 

Seldom, as yet , do the recognized "lead
ing " firms pay more than lip service to any
thing but pure design. So it is of more than 
passing interest when a company like 
CRS- publicly on record as striving tor a 
spot on "the top ten" design firm list
melds energy with design. Their design tor 
a Houston office building does just that, 
with more grace than most we've been 
shown before. 

It must be stated up front that the design 
probably won 't get built, at least for the 
original client. Our hope is that lessons can 
be learned about building in a climate like 
Houston's; and maybe there's another in
terested client in the bushes. It is equally 
clear that the proposal would probably at
tract only the quality-minded developer, 
not the build-it-cheap-and-quick type. This 
is not to imply that the architects paid no 
heed to economics, but a cheaper spec 
building would be attainable-at a price in 
both energy and, naturally, design. 

Two symbiotic aspects of the scheme 
which blend design with conservation of 
resources are the atrium space and the 
Malkat Concept. The latter mandates the 
trapping of prevailing breezes in wind 
tower or scoop fashion, channeling air 
down through the atrium, and discharging 
it at the leeward side. Thus a major form 
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determinant in turn blends with local ordi
nances and solar orientation needs to fur
ther shape the concept. 

Atrium-facing spaces wou ld not be de
nied outside awareness, either visibly or in 
ventilation. Operable windows wou ld p ro
vide natural illumination while enabling 
major periods of natural air tempering as 
well. Although atriums understandably 
have become popular lately, few have 
recognized the natural ventilation they 
promote. The next time you're in a hotel 
with a room door facing a vast atrium, see 
tor yourse lf, if the windows open. 

Other considerations in this scheme 
called tor a computer control center tor 
monitoring and/or operating mechanical , 
security, and weather functions, making 
appropriate adjustments to meet changing 
climatic and occupancy loads. Active 
so lar collection would occupy 25,000 sq ft 
of surface stepped down the south face of 

the building. The collectors were projected 
to supply all "domestic" hot water needs, 
and some heating and cooling. 

Combined with the use of overhangs, in
sulated or reflective glass, and some 
bounce light principles (reflecting light tor 
illumination and tor solar collectors), most 
current energy-related thoughts have 
been assembled in this one design pro
posal. Clearly, this part is in large measure 
what P/A's Award Jury was looking for last 
September (PIA, Jan. 1979, p.65). It com
bines energy, site, and aesthetics in a 
handsome package. Any clients listening? 
[Jim Murphy] 

Canted south wall (right) features active solar 
collector arrays below the operable atrium sash. 
Reflective panels at sp,andrel locations amplify 
insolation at low sun angles. North fai;:ade is 
also sloped to allow the 'natural light to enter. 
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Honeywell Plaza, Minneapolis 

Cold land, warm heart 

A control systems equipment producer 
puts its money where its mouth is with 
a design by Hammel Green Abrahamson 
that includes this country's largest 
high-temperature solar energy system, 
built without any government funding. 

_) 

Those of us from more or less temperate ~ 
regions of the United States are often as
tonished by cities in our more extreme cli
mates. For example, New Orleans in 
August can leave the visitor wilting -
making one wonder how the ci ty ever got 
built in the first place. Minneapolis is the 
same, but different. In the gift shop at 
Twin Cities Airport there are T-shirts 
emblazoned with the name of the city 
spel led out in snow-covered letters drip-
ping with icicles, and wi th good reason. 
This is a city where the weather in the win
tertime often hovers around zero F, and 
only 20 below or so is considered really 
cold. 

Yet, the pervasive sense of c ivic pride 
and public industriousness in Minneapolis 
is immediately obvious, leading one to 
wonder about the social effects of an ex
tremely cold climate as opposed to an ex
tremely hot one. Whatever the answer, the 
difference is clear, and it is reflected in the 
architecture and planning of the Twin 
Cities region, which possesses good 
measures of order, cleanliness, and 
simplicity, values not in overly abundant 
supply in other metropolitan areas in this 
country. 

The best of intentions 
Typical of those conscientious local at
titudes are those of Honeywell, Inc ., the 
control systems equipment manufacturer 
that since the turn of the century has been 
a major factor in the economic life of Min
neapolis. This corporation has shared the 
socially responsive practices of many 
companies in that part of the United 
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States, and in the recent years of ri sing 
energy consciousness has found increas
ing opportunity to put into use for itself 
those pulbic actions which speak far 
louder than words. Not surprisingly, Hon
eywell 's business these past few years has 
been very good indeed , and eventually 
the company found it necessary to expand 
its corporate headquarters not far from 
downtown Minneapolis. 

The firm had already chosen to remain 
on the site it has occupied for over 65 
years, rather than relocate in a new build
ing elsewhere: the more common practice 
that results in so many garish new corpo
rate symbols each year. This decision to 
retain and refurbish its existing headquar
ters represents a significant endorsement 
of energy conservation to begin wi th , since 

MAIN ADMINISTRATION BUILDING 

the considerable expenditure of energy on 
redundant new construction each year is 
an underpublicized drain on our dwindling 
resources. But the commitment to an ac
ti ve solar energy heating and cooling sys
term was not part of the company's original 
expansion plan. 

Honeywell retained the Minneapolis firm 
of Hammel Green Abrahamson, Inc., to 
design a new eight-story building with ap
proximately 100,000 sq ft of additional of
fice space adjacent to the converted 
factory buildings that serve as the corpora
tion's executive offices. Although in their 
original scheme the architects were mind
ful of the impositions of the climate, the 
new building was not planned initially to be 
actively energy-conservative. In fact , more 
attention was being paid to such problems 



as visually unifying the collection of undis
tinguished existing structures with the new 
Plaza West building , and adjusting the 
massing of that addition so as not to block 
the view of the Minneapolis skyline from 
the executive offices in the old converted 
factory building next to it. 

Here comes the sun 
But eventually Edson W. Spencer, Hon
eywell's chairman and chief executive offi
cer, decided to go with an active solar 
energy system as a highly visible parallel 
to the firm 's equally active role in promot
ing (through its own products, of course) 
more intelligent energy use. Honeywell 's 
experimentation with regulation devices, 
such as the computerized control system 
that monitors the solar and HVAC system 
in these buildings, makes this effort a clear Original Honeywell buildings (above right) were renovated as part of overall improvement plan . 
case of enlightened self-interest. Since the 
architects were well into the design phase 
of the project when this dramatic program 
change was made, the results-which 
might be termed pre-occupancy retro
fit-were not entirely satisfactory in terms 
of realizing the maximum potential of an 
active solar energy system. 

One of the first problems the architects 
faced, of course, was where to put the 
large field of tracking solar collectors that 
would be necessary to fully heat (and cool, 
in summer) the new eight-story building. 
The stepped-back design of the Plaza 
West tower did not provide sufficient 
space for all the necessary collectors , so it 
was finally decided to place them atop the 
five-story parking garage that was planned 
for a site adjacent to the new building. The 
area available on the uppermost story of 
the garage was perfect-an unbroken 
space just about the size of a football field. 
That space was additionally desirable 
since there was no need to support the col
lectors over built-up roofing (which the ga
rage does not have), though as built the 
collectors span the width of the structure 
as they would to avoid roofing. Occasion- Plaza West building (above and below) faces newly landscaped par,, by M. Paul Friedberg . 

ally, though, the Plaza West building casts 
a shadow over the solar collectors, block
ing them from their variable energy source, 
and sometimes the sawtooth configuration 
of the adjacent collectors does that, too. 

Fortunately, man-made eclipses do not 
happen too often, and for the most part the 
system has been operating quite well in its 
first few months of operation. The high
temperature solar energy system differs 
from other active solar systems not so 
much in its method of collection , but in its 
method of heat transfer. The reflected rays 
of the sun are trained onto receiver tubes 
plated with a selective black chrome. 
Within those tubes is Caloria HT 43 oil, a 
special heat-transport oil (heated to ap
proximately 350 F) . The collected thermal 
energy is transmitted through that oil to 
heat-transfer equipment on the first floor of 

-~ ....... ~~~--~~~....., 



Honeywell Plaza, Minneapolis 

the Plaza West building. That equipment 
includes one of the few Rankine cycle en
gines in operation in this country, which is 
used for the solar cooling system, provid
ing 84 percent of the annual cooling 
energy for Plaza West. (A Rankine cycle 
engine is basically a turbine which can 
convert heat energy into electricity: in this 
case, the collector heat is converted into 
electricity for the cooling machinery.) 

The solar heating system operates on a 
more conventional shell-and-tube heat
exchange system, which provides 53 per
cent of the building's annual heating 
energy, and 100 percent of its domestic 
hot water. Storage tanks for the heat
transport oil are located under the surface 
parking area between the garage and 
Plaza West, the only evidence of their loca
tion being the patches of melted snow that 
dot the lot in subfreezing weather. 

Private collection agency 
The Plaza West building did, to be sure, 
undergo some significant changes before 
it was occupied. Hammel Green Abra
hamson was responsible for the design 
of the building itself , but not its interiors, 
which were done by a local interior design 
firm. The first scheme for the office interiors 
was a traditional closed-office plan , which, 
upon completion, was ordered ripped out 
by Ed Spencer. Good for him. The few 
areas where that arrangement sti ll remains 
to be altered are nasty little warrens of tight 
corridors and cramped cubicles. By con
trast, the open-plan offices on upper floors 
could be juxtaposed with the previous 
scheme as a definitive illustration of the 
benefits of open office planning. 

The design of the project as a whole is 
adequate-better, actually, than many 
large office buildings built in America-but 
it is by no means a very important aes
thetic achievement. Its importance lies 
elsewhere. Its energy system, the largest 
of its kind in the United States, is a sig
nificant step forward quite aside from its 
actual conservation of resources. Built 
without any government aid, it shows how 
the private sector can , and indeed must, 
begin taking the initiative that governmen
tal sources cannot be expected to provide 
forever. Furthermore, Honeywell 's broad 
conception of what constitutes conserva
tion is likewise heartening . This farsighted 
client realizes that in retaining and upgrad
ing the existing buildings and the sur
rounding neighborhood it is furthering the 
cause of c;onservation in equally important, 
if less immediate, ways. The new Hon
eywell headquarters complex provides an 
encouraging glimpse of what might hap
pen if such civic virtues could widen into 
national ones. [Martin Filler] 
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Plaza West building (above left) sometimes casts shadow on solar collectors atop parking garage. 

Collector assembly (above) focuses sun light onto receiver tube at focal line of parabola. Oil 
within tube is heated to about 350 F by reflected sunlight. Reflector portion of assembly (top 
right} is made of aluminum honeycomb sandwich covered with adhesive aluminum acrylic film . 

Data 
Project: Honeywell Plaza, Minneapolis. 

Architects: Hammel Green Abrahamson, Inc. 
Client: Honeywell, Inc. 
Site: urban campus adjaceni to highway and 
low-rise, residential neighborhood. 
Program: remodeling existing office buildings 
and construction of new office building, parking 

garage and solar energy system in accordance 
with energy conservation policy of company. 

Solution involved construction of high
temperatu re solar energy system for heating 
and cooling the new eight-story, 106,000-sq-ft 
office structu re . 

Structural system: 7V2-ft post-tensioned con

crete slab on poured concrete columns spaced 

on a 30' x 25' base. 
Major materials: brick masonry exterior walls, 
gypsum board interior walls, carpeted floors, 
acoustical tile and linear metal soffit ceilings, 
elastic sheet PVC roof. 
Consultants: Ellerbe Associates. Inc., mechan
ical and structural; M. Paul Friedberg, land
scape; DVR&W Inc., interior design. 
General contractor: Bor-Son Construction 
Co., Inc. 

Cost: total approximately $12,850,000. Approx
imate subtotals: renovation of existing struc
tures: $1,850,000; parking garage: $2,400,000; 
new Plaza West Building: $4,500,000; landscap

ing and surface parking: $2,000,000; solar sys
tem $2,100,000. 



What is wrong with this picture? The contradic
tions of our energy crisis are neatly summarized 
in the Honeywell project (right). Collectors for 
solar system surmount five-story parking ga
rage housing over 1000 cars, with surface park
ing for thousands more adjacent. In the 
background, an eight-lane highway leads to 
downtown Minneapolis. Although Honeywell's 
enlightened approach to energy consumption 
points to more intelligent use of our resources, 
the predominance of the private automobile as 
America's primary means of transportation re
mains. Our dependence on vast amounts of 
energy to support that vehicular habit far out
strips all our conservation efforts. 
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Stendig International, Inc. factory, warehouse, and administrative offices, Edison, NJ 

Suburban renewal 

Joyner/Bernardo Associates takes a 
low-grade commercial structure and 
converts it into a facility that is both 
low-cost and energy-conserving. 

"' <1> 
c: 

~:::.:::-...:....ioli:...-M~L... ....... 6:ol. ..... 1.'1111 .............. ~~ 

Most high-style furniture manufacturers 
once projected a rather uniform image 
based on an aesthetic of pristine moder
nity, costly opulence, and indifference to 
practicality at the expense of economy, 
function, and adaptability. Such attitudes 
were likewise projected by the spaces oc
cupied by these companies, which more 
often than not equated goodness with 
newness above all else. But a few far
sighted (and shrewdly practical) contract 
furniture firms-such as Helikon and 
Sunar-have broken out of that obsoles
cent mold lately and have moved into re
furbished older buildings that far surpass 
those of many of their competitors. 

Original roof line of old structure (above left) is echoed in renovated building (above right). 

Now Stendig International, Inc. has 
joined that trend and has moved its 
factory, warehousing, and administrative 
operations (and those of its B&B America 
division) to a remodeled World War I muni
tions warehouse in the New Jersey flat
lands not far from New York. Seeking to 
consolidate the functions previously 
housed separately in Brooklyn and Man
hattan, the client asked architects Bob 
Joyner and Jose Raul Bernardo to find a 
structure capable of economical adapta
tion to their needs. Eventually they found 
an industrial park in Northern New Jersey 
with old but sturdi ly built armament stor
age buildings that the owners-Federal 
Business Centers, lnc.-were willing to 
remodel to Joyner/Bernardo Associates ' 
energy-conscious specifications. 

This project is as noteworthy for what 
was retained as for what was changed. 
The architects decided to keep the deeply 
sloping roof on the building 's southern ex
posure, ideal for possible future installation 
of active solar collectors , an option which 
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was rejected as being beyond the price 
range of the low-budget project. A berm 
was raised against the low southern wall 
beneath that roof, meeting a narrow strip 
window that runs the length of the building. 
The insulating effect of the berm and the 
minimal amount of glass exposure under 
the generous overhang of the roof give the 
offices within a very good head start at 
energy efficiency. 

The interior design of this part of the 
facility (the storage and factory areas are 
located in a conventional 1960s ware
house building attached to the back of the 
office section) likewise retained elements 
of the existing building wh ich were well 
worth keeping. The bold wooden truss
work of the original structure has become 
the most dominant design element of the 
office area, the old brick piers have been 
cleaned and highlighted, and the spatial 
integrity of the interior has been strongly 
reemphasized. A row of private offices and 
conference rooms is strung along the 
southern wall behind the strip windows, 
with the main secretarial area behind that 

OFFICE BUILDING PLAN 
20' 
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in the center of the building. The light from 
those strip windows is admitted further into 
the interior via transparent glass transoms 
and panels, with more light filtering down 
into the large open space from a few small, 
but effectively placed, skylights on the 
south-facing roof. 

The interior lighting is so well executed 
that it should not come as a surprise to 
know that Joyner/Bernardo Associates 
specializes in li ghting design. Ambient 
light is used exclusively in the open 
clerical-pool areas and in the private of
fices as well. The architects believe that 
with effectively designed ambient illumina
tion no task lighting is necessary for most 
office work. Light fixtures at Stendig are, 
for the most part, rectangular "trapeze" 
units that are suspended from the rafters 
on thin chains, creating a sense of over
head enclosure that helps mediate be
tween human scale and the cavernous 
roof space. 

Heating, cooling, and ventilation re
ceived no less careful attention. The walls 
and ceilings were insulated and paneled in 
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Berm (above left) flanks entry. Outside row of offices (above right) adjoins employee dining area (below) within large open office space. 

cheap, rough-cut fir plywood, a material 
that is surprisingly handsome, and which 
has insulating properties as well. The bold 
orange forced-air duct that shoots down 
the length of the building is placed un
commonly low-just overhead at the same 
level as the light fixtures-in order to make 
the air conditioning most efficient. And to 
prevent excessive heat loss in winter, old
fashioned, rotary-blade fans have been 
placed at the apex of the ceiling to recircu
late downward the warm air that has risen. 

The energy conservation methods used 
here are simple , cheap, and effective. 
They are not dependent on expensive , 
energy-consuming technologies, but 
rather proceed from common-sense, 
" low-tech" strategies that could be easily 
applied in most buildings being built or 
remodeled today. Energy conservation 
means not just the conservation of energy 
alone, but also of building materials, labor, 
and money. That this good recycling job 
cost only $12 per sq ft would seem nothing 
short of miraculous these days if Joyner/ 
Bernardo's recent remodeling of Stendig's 
New York showroom (PIA, Dec. 1978, p. 
23) had not cost only $7 per sq ft. As for 
the encouragement of better energy
efficient design , that could be the big 
non-payoff. [Martin Filler] 

Data 
Project: Stendig International, Inc. factory , 
warehouse and offices , Edison, NJ. 

Architects: Joyner/Bernardo Associates . 
Site: suburban industrial park. 
Program: renovation of warehouse into offices 

for a contract furn ishings manufacturer. 
Structural system: existing timber trusses. 
Major materials: concrete exterior walls, 
plywood interior walls and ceilings , carpeted 
and tile floors (see Building materials , p . 204) . 

Consultants: Valk & Keown , AIA, architects. 
General contractor: Raritan Center , Inc. 
Cost: Approx. $100,000; $12.35 per sq ft. 
Photography: Robert Perron , except as noted. 



Farm housing near Pembroke, Ga 

Working the land 

I I __ 
-. . , 

Earth is cut and mounded into bold forms 
in a plan by Emilio Ambasz for an 
energy self-sufficient multifamily farm 

On a site about 30 miles west of Savannah, 
eight families are planning to establish a 
cooperative farm . Until it becomes eco
nomically self-supporting, they will retain 
part-time jobs in the city; as it succeeds, 
they expect six more families to join them. 
In designing a setting for this return to the 
soil , designer Emilio Ambasz has recon
sidered the form of the rural community. 

Living units will be dug into the south
facing slope, insulated by the earth on all 
but the exposed sunny side. Excavated 
earth will be used to form a large mound 
which will support- at minimal cost- an 
array of helio-voltaic panels sufficient in 
area, even at current low efficiencies, to 
satisfy the settlement's energy needs. 

The design of the individual living unit 
takes advantage of the slope, the south 
side of each one opening onto a level ter
race. The generous interior space-80 ft 
long-can be laid out as the occupant 
wishes, with bath and kitchen facilities lo
cated along the "wet" wall to the north . 

The building technique for the houses is 
similar to that used for swimming pools: 
concrete floor and wall slabs rest on beds 
of cast sand ; a liner of fiberglass , fused at 
the seams, is wrapped entirely around the 
buried surfaces. A grid of iron columns 
supports the vaulted concrete roof. Drain 
pipes in the gravel above the vaults carry 
off water, which is collected in a stream 
along the south edge of the complex, sup
plying a small artificial pond . An under
ground "canopy" of fiberglass panels, ex
tending 10 ft beyond the perimeter, keeps 
water from soaking the ground around the 
structure. 

Access to the complex is by a road that 
ends in a sunken parking area-with ad
joining underground sheds for trucks and 
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UNIT PLAN-VARIATION 2 

UNIT ELEVATION 

1 2 in. clay. 2 4 in . gravel. 3 4-in. dia. tile pipe. 4 2-in. lightweight 
concrete fill. 5 continuous membrane waterproofing . 6 concrete 
vault. 7 V2-in. dia. tie rod . &operable window. 9 8-in. reinf . con
crete block. 10 center-pivot doors, wood-framed. 11 4-in . si ll. 
12 quarry tile. 13 concrete slab on grade. 14 fiberglass mem
brane. 15 4-in. gravel base. 16 concrete foundation. 
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UNIT WALL DETAIL 

tractors-from which one approaches over 
a footbridge across the stream. The path 
then passes through a cleft at the midpoint 
of the collector mound. (Walkways within 
the complex will be paved with flagstones 
once paths have become visibly estab
lished.) 

Immediately ahead of this gateway is a 
community building, recessed into the 
ground like the houses, but exposed on 
both north and south sides . Here, in 
spaces to be divided to suit the users, will 
be communal playrooms, laundry facilities, 
and a kitchen for community breakfasts 
and lunches. Since some settlement 
members are performers, the slope to the 
north of this building will be stepped as an 
outdoor theater, using the roof as a stage. 

Along the north edge of the complex, at 
its high point, will be a row of grain silos. 
These have been placed to take advan
tage of winds, which will be admitted 
through openings to dry the grain in the 
ancient way, rather than by using gas heat 
in an enclosed space, as is usual today. 

The effect of Ambasz's cut-and-fill 
scheme will be to balance the amount of 
earth dug out with the amount mounded 
up for the collector, while subtracting al
most no area from the arable acreage of 
the farm. The structures that rise above the 
fields-the row of silos and the energy col
lection mound-are strongly organized 
around the axis of the entrance. They 
define the boundaries of the complex and 
symbolize its underlying premises. "One 
collects the land's produce, the other 
stores the sun's rays," observes Ambasz. 
"One is background, the other is fore
ground; the joy of living off one's land and 
working in one's house creates the place 
in between. " [John Morris Dixon] 

The farm's landmarks- its solar collectors and 
silos-define an axial layout (top, opposite) that 
is revealed at the main entrance (bottom). 





Conclusion: Energy-conscious design 

Conclusion: 
The future is rich 

Energy-conscious architects nationwide 
view the present and forecast the future. 
The architectural implications of energy 
lead us to conclude: the future is rich. 

The oil embargo of 1973 was a challenge 
to change. That challenge has been met in 
various ways by American architects. 
Some have avoided it; some have ac
cepted it; and others have eagerly wel
comed it. The oil crisis pulled the plug on 
many architectural firms; the effects of the 
building drought are still being felt. Some 
architects, however, saw energy con
sciousness as an opportunity for survival 
and jumped in with both feet. For another 
segment of the architectural community, 
work in energy-conscious design pre
ceded 1973. The crisis served only to ac
centuate their beliefs and accelerate their 
progress . 

A fitting ending to this issue is to speak 
directly with some of America's most prom
ising energy-conscious architects. Of 
course men like Fred Dubin , Ralph 
Knowles, and William Morgan represented 
their own segments of the national picture, 
as have the projects and buildings just re
viewed. We have selected eight additional 
architects to respond to two specific ques
tions: 
1. To what degree has energy become a 
serious design influence in the architecture 
of your region? 
2. Because of the intimate correspondence 
between the climate, the fuel costs, and 
energy usage of our buildings, what re
gional characteristics can we expect from 
the architecture of your region? 

Their answers are as follows : 

Rocky Mountain state of the art 
Richard Crowther: Our nation is now in a 
political, economic, societal, and industrial 
energy revolution. Architecture for the 
most part is energy dependent and energy 
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intensive. Older homes and buildings con
stitute much of the built environment that 
can survive economically only by exten
sive modification and alteration to de
crease their energy demand on our finite 
fuels. Most architects do not appear to be 
aware of the intensity and depth of our na
tional energy revolution. Statements by ar
chitects clearly indicate that they have a 
level of concern, but that aesthetic design 
is their prime focus. 

There is an above average representa
tion of solar projects in our region. Most of 
these are residential. Our solar and cli
matic responsive projects exhibit a visual 
generic commonality. As the seasonal 
path of the sun, specific site topography, 
and on-site natural alternative energy 
sources become primary to design, ar
chitecture will acquire a microclimatic re
gional form. 

Commercial and institutional so lar proj
ects have been few in number. Greater at
tention has been given to energy-conserv
ing techniques rather than the use of solar 
and other alternative energy systems 

It is inevitable that architecture will 
evolve towards a regional design ethic. As 
the realization develops that architecture, 
its occupancy , its interior, its si te, its mi
croclimate are synergistic energy systems, 
and fossil fuels are finite, solar and other 
alternative natural energy uses and energy 

conservation will become dominant. The 
West and Southwest always have been 
closer to nature . This provides a regional 
cu ltural reinforcement to the imperative 
necessity of developing a holistic energy
responsive architecture. 

Recognition of architecture as a regional 
design depends on its common de
nominators of scale, form, configuration, 
penetrations, surface, color, and details. 
The microregional energy forces of sun, 
air, earth , water, and living organisms as 
the ingredients of an energy-responsive 
architecture will give it a microregional 
character. As underground architecture or 
an increase of on-site or local materials is 
used to conserve energy, the regional 
image of architecture will be reinforced. 

Climatic regional design will be a viable 
reality when architects, designers, and 
builders accept energy as a prime consid
eration and when the cost of conventional 
energies becomes a substantial burden. 

New England state of the art 
Gorden F. Tully: The almost moribund 
builders' housing industry is paying scant 
attention to energy. Custom houses are 
showing an expectable orientation toward 
energy, because the owners have more 
discretionary income and have done their 
homework. Six-inch studs are increasingly 
common, the use of heat pumps is on the 
upswing, large glass areas face south, 
and electric resistance heating is used 
sparingly. By far the largest use of active 
solar in this region is in the form of hot
water heating retrofits. 

An interesting indigenous form of ar
chitecture is the rural solar house, often 
designed and built by nonarchitects , and 
exhibiting extraordinary measures for the 
accumulation and use of solar energy. 
Frequently wood is used as the backup 
heating , and these houses are advertised 
as 100 percent solar (wood is considered 
a form of solar energy). 



Thomas Stratis a principal in Thomas Strat & 
Associates, Troy, Mi. He has been honored by 
the State of Michigan Senate for his work in solar 
energy (1977). Shown here (1) is the Macomb 
County Satellite Services Building , Warren, Mi, 
an active solar design conceived with the aid of 
computer analysis. 

W. Ennis Parker is president and chief operat
ing officer of Heery & Heery, Architects & En
gineers Inc .. Atlanta, Ga. Shown here (2) is the 
Georgia Power Company Headquarters de
signed by the firm . When finished, the 24-story 
office tower will use its solar collectors to help 
reduce operational costs by supplementing the 
building's cooling, water-heating, and space
heating systems. 

Richard L. Crowther is principal in the Crow
ther/Architects Group, Denver, Co. A pio
neer in the field of energy-conscious design, his 
multifaceted adherence to environmental prin-
ciples make him a leader in the field. (3) Cherry 2 

Daniel Bartush 

3 
Richard L. Crowther 

CreekSolarOfficeBuilding, Denve~Co,dem- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

onstrates Crowther's unique design approach. 
It incorporates both active and passive solar. 
(P/A, Dec. 1977, p. 77). 

James Lambeth is principal in his own archi
tectural firm and Professor of Architecture at 
the U. of Arkansas, Fayetteville, Ar. His solar 
architecture has earned him international ac
claim and consulting work. A well known ex
ample of his work with solar lens design is 
(4) the Strawberry Fields Apts .. Springfield, Mo. 
It is one of the few multifamily uses of passive 
solar. 

Since the owner or deve loper is much 
more conscious of his return on invest
ment, he has been very slow to incorporate 
solar heating in large-scale projects. The 
HUD and DOE demonstration programs 
have provided most of the activity in this 
area, usually consisting of sophisticated 
active collectors mounted on expensive 
steel frames at the top of high-rise build
ings, or active systems incorporated in 
new low-rise buildings. A few entrepre
neurs have incorporated solar heating on 
their own , but this is the exception rather 
than the rule . 

Some of the recent spate of con
dominiums, both new and conversions, 
exhibit more than the code minimum of 
energy conservation, and some of these in 
the luxury range are beginning to incorpo
rate active solar systems. Passive solar in 
multifamily housing is practically nonexist
ent, both for intrinsic technical reasons 
(the difficulty of transferring heat from one 
overheated apartment to another) and be
cause of high land costs and restricted 
sites, which do not allow the optimum 
orientation of buildings. 

Aside from a few exceptions, and a 
general incorporation of ASH RAE 90 
standards , energy is not a major design 
influence on New England architectu re. It 
should be noted, however, that because of 
the severe climate in the Northeast, energy 

4 

has always been an issue to some extent; 
and the pressure is certainly on as fuel 
costs continue to rise. 

There seems to be little evidence that 
architecture will change dramatically in 
"style" as a result of energy in the foresee
able future. In general, other restraints 
such as land use, building economics, the 
reuse of existing buildings, etc .. are going 
to play a far larger role in determining the 
nature of future architecture in New Eng
land. Naturally, there is going to be a 
period of exaggerated experimentation 
with the new energy forms, just as there is 
when any new technological innovation 
appears. But when things settle down, 
New England architecture is likely to look 
very much the same after the "energy revo
lution" as it does now. Perhaps some of the 
designs wh ich bucked the climate in an 
aggressive way, relying upon a heavy 
dosage of mechanical equipment, will dis
appear from the marketplace. But such 
designs are exceedingly rare-"typical " 
New England houses look either like barns 
or like historical prototypes; "typical" New 
England skyscrapers tend to have a good 
deal of masonry on them; " typical " indus
trial buildings will still have metal siding 
even if there is 6 in. of foam insulation 
under them, etc. 

It is arrogant for architects to believe that 
styl istic issues and the use of bizarre 

James Lambeth 

energy-collection devices are going to de
termine the shape of regional architecture 
in the future. Architecture is going to be 
shaped in the near future as it has been 
shaped throughout history, by the society 
as a whole acting through its entrepre
neurs , speculators, landowners, and 
banks, with the architect doing what he 
can to give shape to these disparate 
forces and to represent human needs 
where they are left out of the financial 
equations. 

People are skeptical of steamroller so
lutions, and consensus must be achieved 
before action can follow. Through the town 
meeting, a small number of people can in
hibit development. The result is that suc
cessful projects tend to break new ground 
in the details rather than in the overall con
ception. One can have an ingenious and 
technically advanced building , containing 
all sorts of new energy-saving devices, as 
long as it does not look startlingly different 
from its neighbor, and as long as it doesn't 
cost startlingly more than a competitive 
building without such features . 

Central Plains state of the art 
David A. Block: The reception that 
energy-conserving and solar energy ar
chitecture has had in Iowa and the near 
environs has been extremely positive. The 
agrarian makeup of Iowa and Iowans car-
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ries with it an appreciation for the land and 
the natural order of things, as well as a 
sense of human place. These feelings , 
coupled with the high gamble inherent in 
farming , have created an environment of 
"It looks good, I'll give it a try." 

The other advantage this region has is 
low population density which allows more 
land around buildings and larger lots, even 
in the cities. We can blend buildings of 
dissimilar style and soften solar-energy ar
chitecture's disparate impact on the envi
ronment. 

Energy conservation in design now 
permeates buildings by the majority of the 
architects in the state. Very little "north 
glass" is accepted by clients any more 
without showing some method of covering 
it in the winter. We have artificially low
priced natural gas for almost all of our 
buildings , but people just like the idea of 
energy conservation even though the heat
ing bills are affordable. 

Solar architecture is well accepted in 
principal but not in practice because of the 
perceived high cost of active systems rela
tive to cheap natural gas. 

I expect a very strong regional energy 
conserving and passive solar style to 
emerge. It will mate closely with a desire to 
be a part of the land. Housing will become 
lower in profile and more and more of it will 
be built into the ground. Thus I see a drop
ping of the buildings into the ground and 
berming up around them for energy
conserving reasons and to bring some 
interest into an otherwise flat landscape. 

I think we will see a significant increase 
in south glazing and the inclusion of "di
rect gain" passive systems. Iowans seem 
to like the sun (probably because it 's so 
cloudy in Iowa), and glare seems to be al
most welcomed in the winter. Thus I think 
we will see large expanses of glass open
ing into very open type living and working 
spaces just within the building . Because of 
the availability of land at reasonable 
prices, this "direct gain" passive with open 
interiors will look out onto gently rolling or 
flat Iowa landscapes which will increase 
the interpenetration of inside and outside 
space. Also, we will expect an increase in 
domestic hot-water heating "active collec
tors " on buildings. This has proven to be 
.the most cost-effective aspect of the solar 
field in Iowa. 

In the past five years , the availability of 
natural gas and its price almost precluded 
the use of most solar components. Under 
these circumstances, I often advised 
clients to build an energy-conserving 
building now, but make it solar adaptable 
so that solar equipment could be added in 
the future . If natural gas is deregulated in 
our area, the price should rise substan-
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tially, and I believe most solar systems will 
become cost-effective . 

A regional characteristic that deserves 
further mention is vertical glazing for both 
passive and active space-heating sys-
tems. Dr. Laurent Hodges of the Ames 
Scientific Laboratory and I did a study in 
which we compared the effectiveness of 
several collector tilt angles. We included 
the probability of cloud cover for the winter 
months and also the probability of snow 
cover on the ground . Because of the low
angle winter sun and the reflectance off 
the snow, we found that a 90-degree (ver
tical) collector is nearly as good in Iowa as 
a 60-degree tilt (the optimum). Because of 
the higher angle summer sun, the vertical , 
or 90-degree, collector is highly favored 
because it greatly reduces unwanted heat 
gain. Since sun screens or overhangs can 
more easily be integrated with vertical 
glazing , it becomes apparent that both ac
tive and passive solar heating systems 
should have vertical glazing . I think this 
fact will become an Iowa and Upper Mid
west solar trademark. 

Pacific Northwest state of the art 
John Reynolds: I wish I could report that 
architects are leading , rather than largely " 
being led by, trends toward conservation. :B 

~ Residential designs are changing more ~ 

evidently than are commercial ones in the ~ 
Pacific Northwest. Our clients are asking t=

for conservation , our utilities are offering 
low-interest (even interest-free) loans for 
conservation, and our codes are increas
ingly mandating conservation . Our resi 
dential designs now feature less glass 
(with a higher proportion of it on south 
fac;:ades), less rambling plans, and wood 
stoves instead of fireplaces. Exposed roof 
decks are more rare; exposed beams find 
most of their depth hidden by thicker roof 
insulation. We are using more gypsum 
board on ceilings , but less of it on walls . 
Passive solar techniques are encouraging 
walls of brick, stone, tile, and concrete 
block. Floors of brick or quarry tile are 
growing in popularity. With a more mature 
utilization of landscape and the unique fea
tures brought by renewable energy 
sources, our Pacific Northwest energy
conscious style will come of age. Thick 
walls and masonry- were it not for our lush 
vegetation , we might describe present 
Pacific Northwest residential trends as 
neo-Southwest! 

Our dominant energy form, electricity, is 
still relati vely cheap, but enormous in
creases are imminent. This will particularly 
impact residential designs, as winter elec
tric rates are becoming even higher than 
summer rates . 

Designers of commercial buildings will 
respond to electric rate increases by re
discovering daylight for general lighting, 
saving electric light for specific task lights . 

David A. Block is principal of his own architec
tural practice in Ames, la, and Professor of Ar
chitecture at Iowa State U. He is involved in 
passive solar research for the Engineering Re
search Institute and the Ames Scientific Lab. 
Above is the Bowles House, Indianola, la, using 
vertical collectors . 
Rodney Wright is president and founder of the 
Hawkweed Group Ltd ., Chicago, II. He is a re
cent recipient of a National Endowment for the 
Arts Fellowship for the study of solar usage in 
existing urban buildings . Shown below is the 
Findling Residence, New Albany, In . 

The dramatic reduction in air conditioning 
which results will encourage a look at the 
softer techniques of "passive cooling. " 
Our dry and rarely hot summers, with cool 
nights followed by days with reasonably 
dependable breezes, are well-suited to 
passive-cooling applications. 

The thicker walls yield deeper window 
frames, which serve nicely as mounting 
surfaces for the variety of architectural 
"switches, " such as thermal shades or 
shutters, which occupants of buildings can 
manipulate to tune their buildings to the 
climate of each day. Such switches will 
allow a continued, though reduced , use of 
glass areas (especially on the south) with
out an excessive night heat loss. Whole 
rooms will become switches; usable by 
day when warmed by solar radiation; 
empty at night if too cool for comfort. Our 
climate is mild enough that "unheated" 
rooms , if sunny, can be comfortable for 
much of the winter. 

Architectural switches, then, for both 
residential and commercial buildings, will 
become a regional characteristic of con
siderable richness. Exterior switches can 
seasonally change a building 's appear
ance, especially when supplemented by 
deciduous vines for added sun control. 
Switches lend not only an airy three
dimensionality to our buildings , but also 
demand a fourth dimension-of change 



with time-as well. 
Building sizes will change: those with 

dominant heating needs will cluster and go 
moderately upward instead of sprawling 
out. Townhouses or row houses will no 
longer be rare in the Pacific Northwest. In 
contrast, commercial buildings will be less 
monolithic, to allow daylight to supplant 
electric lights and night cooling to carry 
away the stored heat of the day. Lower 
buildings will be further encouraged by 
solar access legislation, under considera
tion in Oregon and already the law in Cali
fornia. 

In our region, landscaping of lushness 
and variety is a natural product of long, 
mild, wet winters and springs. Evergreens 
are especially characteristic. Here, com
mercial buildings often benefit from plant
ings, and residences almost universally 
surround themselves with vegetation. As 
we move to solar energy, we will find not 
only our south fa<;:ades distinct from other 
building faces, but south landscaping dis
tinct as well. Evergreens will still be wel
come on north, east, and west sides for 
protection from winter wind and summer 
morning-evening sun. Our south exterior 
spaces will be mostly deciduous, with a 
predominance of early defoliating species: 
these spaces will act as a sort of reflector 
to aid the south collector wall in its heating 
task. Deciduous vines as overhangs will 
give us south windows that get sun in cool 
April but shade in hot August. 

Midwest state of the art 
Rodney Wright: Energy-related considera
tions are the most important design 
influence in our work, including climatic 
data and energy intensiveness of mate
rials. We find little interest in these design 
inputs on the part of other practitioners in 
this region . 

We would expect more attention to 
thermal efficiency, expressed in reduced 
glass area, especially on the north, protec
tion of the building from prevailing winter 
winds, solar orientation, more compact 
and smaller buildings. We anticipate in
creased emphasis on use of regionall y 
available and renewable materials. Solar 
heating systems will be an integral part of 
buildings. 

Energy requirements represent a tre
mendous opportunity. Use of natural ener
gies in building design is as basic as hold
ing up the roof-or keeping it from leaking . 
This concept will make architecture hon
est again. New building forms will now 
emerge-quiet forms, forms more suited to 
life, emerging from real needs rather than 
from manneristic responses to historic 
architecture. 
Thomas Strat: With the sharp escalation of 
energy cost and the past and possible fu
ture regulation of natural fuel in the North
ern area, the need to conserve energy for 

both heating and air conditioning be
comes influential on the building design in 
terms of massing of volumes, strategic use 
of materials, sizing, and the placement of ~ 

fenestration. As one can expect, through ~ 
use of an analytical approach in design ti 
and value engineering, innovation of mate- ~ 
rials will emerge; thus conservation criteria rn 

will be manifest in all visible aspects of ar- Gordon F. Tully: Since 1973, as president and 
chitecture. The "marriage" of building and cofounder of Massdesign Architects and Plan-

ners Inc., Cambridge, Ma, he has guided the 
site will become "legal," if not because of firm's energy-conservation and solar work. 
good design rationale, then just maybe to Shown above is Massdesign's Thompson house 
be directed by governmental edict, and in Westford , Ma. Part of Tully's interest is a new 
the landscaping, a conservation tool, will computer simulation and solar text. 
be utilized not for the purpose of embel- John S. Reynolds is coauthor with McGuinness 
lishment alone. and Stein of the sixth edition of Mechanical and 

With the use of solar energy, the "living" Electrical Equipment for Buildings. He is profes-
or occupied building will be accepted as a sor and director of the Solar Energy Center , U. 

source for its own energy needs, thus lead- of Oregon , and partner in Equinox Design Inc. 
ing to more efficient use of purchased (Below) Rogue River Valley house. 

energy. The concept of shelter will be
come not only figurative, but literal, in its 
visible impact on the layman when he can 
discern for himself how and why a building 
takes its shape to make most use of its en
vironmental needs. 

Southern state of the art 
James Lambeth: The temperate region of 
the Ozark Mountains has traditionally been 
quite sensitive to energy needs. This is 
due, in part, to the relatively low per capita 
income base of the area. Passive solar de
sign has been enthusiastically accepted 
for its low initial investment and high return 
on energy savings. Private enterprise has 
financed the projects with no government 
assistance required . This unique situation 
has been a healthy environment for 
energy-conscious architectural design. 

The general trend in the region is to go 
underground as much as possible. Flat
plate collector systems are finding a place 
in augmenting domestic hot-water re
quirements.Wood-burning space heating 
systems are also growing in popularity in 
the residential market. The southern 
slopes are being recognized as more effi
cient building sites by the real estate de
ve lopers of the region. 
Ennis Parker: My observation is that 
energy has become extremely important 
as a major design influence all over the na
tion, and the Southeast seems to be cur
rent with the mainstream. In most buildings 
now under construction or recently com
pleted , energy consciousness is quite 
obviously present. 

In the most recent buildings, the ones 
either under construction or about to go 
under construction, the appearance of the 
buildings has clearly been affected by 
energy considerations. Such obvious 
signs as sun screens, reduced fenestra
tion, shaded glass, and in a few cases, 
major solar installations cannot be missed . 
I have the feeling, however, that what we 
can see with the eye thus far may be su-

Equ inox Design Inc .. G.Z. Brown & John S. Reynolds 

perficial, and that the impact of energy will 
be much greater as we learn more and as 
the economics become clear. 

Thi ngs not so obvious, such as heavily 
insulated wall construction, innovative 
mechanical system design , new concepts 
in lighting systems, and so forth , are being 
incorporated to some degree in most 
major buildings . 

Residential architecture is responding 
very slowly, and in fairly unexc iting ways 
(i .e., increased insulation) . In my view, this 
uninspiring response is a result of the fact 
that professional designers are generally 
uninvolved in thi s sector. Whether thi s 
sluggishness wi ll be overcome by new 
economics remains to be seen. 

The fact is that the architecture of the 
Southeast hasn 't had a regional character 
since the advent of modern building. 
Houses found here might just as easil y be 
found virtually anywhere (excepting 
Florida and the coastal regions). So could 
the office buildings, schools, and major 
multifamily residential structures. 

However, the architecture of the South
east wi ll be impacted by energy consider
ations that differ somewhat from those in 
other parts of the country. It is interesting 
to speculate whether these factors are of 
such strength as to impart a truly regional 
flavor to the architecture of the area. Some 
factors to consider are: 
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1) The Southeast has a particular problem 
with peak demands because of extremely 
high air-conditioning loads in the summer 
and inefficient peak-demand generating 
capability. Rate structures are being de
signed more and more to discourage high 
peaks in energy demand. The architec
tural effect can be difficult to discern. 
2) In the Southeast, the dominant HVAC 
load is air conditioning. Heat loss can be 
dealt with via an efficient thermal en
velope, but heat gained is more difficult. 
Here the tendency will be toward less 
glass, glass oriented first north, second 
south, on ly then east and west, and shad
ing of south fenestration. 
3) Thermal transmission lag is not the fac
tor here that it is in more severe climates, 
yet we do have short, severe cold spells 
during the winter. Buildings are con
sequently likely to be less massive than in 
the North, but with very extensively insu
lated skins. 
4) Solar use, while not as attractive here 
as in, say, Southern California, is, neverthe
less, usable and is likely to be developed 
further. 
5) Economizer cycles in mechanical sys
tems are not as helpful as in the North, but 
are, nevertheless, cost effective and be
coming common. 

Building forms will change. Orientation 
and massing will change. The old classic 
proportions will be discarded in favor of ef
ficiency. Simply hypothesizing with today's 
experience, I expect to see high-rise build
ings tending to be shorter and wider than 
in the past, in order to gain greatest vol
ume within the least skin area. I expect 
lightweight, heavily insulated exterior walls 
with less fenestration than in the past, ex
cept on the north fac;:ade. I expect bui ld
ings to be sited obviously to accomplish 
energy objectives, and I expect to see a lot 
of architectural "statements," th ings obvi
ously done for energy conservation, such 
as sun shading, intended to reflect the 
energy consciousness of the designers. 

I have a horror of the danger this situa
tion carries with it for architecture and 
building. The energy question is so preva
lent that no owner about to build a new 
building can ignore it. 

In the preoccupation with energy, my 
fear is that we will fail to remember that 
buildings are to be used by people, and 
people have certain needs in addition to 
low utility bills. I've already seen some 
pretty scary stuff, windowless and un
pleasant, done in the name of energy con
servation. I think ultimately that this energy 
business is likely to have the greatest sin
gle effect on architecture, regional or 
otherwise, since the emergence of the 
International style. 
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Energy-conscious design in the future 
The authors of this issue have come to 
many conclusions relevant to the future of 
energy usage by architecture. Not all of 
them agree on the methods to achieve 
energy conservation but all of them expect 
a great future for energy-conscious ar
chitecture. We have isolated 10 conclu
sions below which we believe offer a pro
found stimulus to your creativity. 
1) Architects have played a leading role in 
the creation of the Building Energy Per
formance Standards. A bright energy fu
ture for architecture is directly dependent 
upon maintaining that leading role. Such 
leadership will also require an increase in 
cooperation between the architectural and 
engineering professions. The new breed of 
architect speaks the language of the en
gineer. A new breed of engineer will be 
expected to program as well as design 
and size HVAC elements. 
2) The effect of solar access and growing 
energy independence of buildings will be 
a gradual restructuring of planning princi
ples and the resulting planning patterns in 
existing communities . New community 
planning will have the opportunity for inno
vation in this field. 
3) Construction, operation, and mainte
nance energy costs will ripple through the 
decision-making process from top to bot
tom. The decision to build new buildings or 
revitalize the old will be subject to a new 
economic equation. Energy conscious
ness helps to build a case for more lasting, 
adaptable buildings. 
4) The aerodynamic principles and ther
modynamic role of wind and air movement 
will introduce a new body of design infor
mation which is bound to inspire new so
lutions from planners, and landscape ar
chitects as well as architects. Buildings will 
be sited , shaped, and fenestrated to op
timize wind benefits . 
5) As experience and confidence grow in 
the modern use of underground and 
earth-related energy conservation, new 
ways will be devised to increase its eco
nomic viability and profit from its forms. 
6) Energy consciousness can have a pro
found influence on the envelope of the 
building. The texture and color of the build
ing surfaces exposed to sun, wind, snow, 
rain, and dust need reexamination. Tex
tural surfaces whose thin air film is more 
stable in wind will be sought in areas of 
high-wind energy loss. The color of roofs, 
walls, and soffits (both outside and inside 
the building) will become more sensitive to 
the reflection and absorption of light and 
hea:t. Buildings can be designed with wind 
breaks and sun shields, as well as scoops 
and stacks for wind and sun. There will be 
new opportunities for multiple glazing and 
thermal shutters. Window, skylight , and 
door designs will reflect the concern for 
reducing undesirable air infiltration, con-

trolling heat exchange, and profiting Ire 
natural ventilation and lighting. 
7) Building planning and organization 
require a new sensitivity to machine loc 
lion and mechanical space. Ducts can 
enlarged, air velocity reduced, and rur 
shortened to help reduce energy usag 
Pumps, fans, and other building equip· 
ment will seek energy conservation fro1 
combinations of continually running 
equipment rather than larger units de
signed to accommodate infrequent 
heavier loads. Watch for more heat 
pumps, Rankine cycle engines, and in 
creased use of economizer cycles. 

As ducts and pipes become more fri 
quent visual elements in the space, en, 
will also dominate decisions on structu 
height. Building volume and surface ar 
must demonstrate a clear match to the 
function it serves. 
8) The reconsideration of activity-relat 
lighting demands will continue to offer 
opportunities. More attention will be pc= 
to adaptability, artificial and natural ligl 
trade-offs, high intensity discharge ligr 
sources, and lighting control and main 
nance characteristics. 
9) As energy performance criteria car 
tinue to tighten, building owners and 
occupants will become more sensitive 
operational control. For large- and me
dium-scale projects, central control sy 
terns will become invaluable, and cen
tralized computer control more commc 
In small buildings, architects will need 
think out operational procedures whicf 
encourage intelligent energy usage, c1 
venience, and efficiency. 
10) As the research into the merits of 
passive solar design continues, confi
dence in the various design methods v 
grow and passive considerations will t 
come standard elements of the archite 
tural design vocabulary. As conventior 
fuel prices escalate, and tax advantag 
permit, we can expect an increase in It 
use of active solar collectors for hot-w< 
heating throughout the country. As the 
standards for manufacture, shipping, < 
installation improve, we look to the in
creased use of low-temperature callee 
to supplement small-scale heating 
methods. 

In conclusion 
The most powerful tools in America for 
conserving energy in buildings today E 

research, knowledge, and ingenuity. T 
issue of Progressive Architecture has r 
been about buildings. It has, we hope, 
been an exploration of ideas and an inl 
duction to people. It puts you in touch 1 

a set of people throughout the country 
today who are thinking, designing, or 
manufacturing with energy in mind. Th 
best we can do is cause you to get to
gether with them. [Richard Rush] 
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Triple Glass Insulation System. A single fixed pane of 
glass outside, a removable panel with double insulat
ing glass inside , and a full 314" of insulating air space 
between. This combination provides superior energy 
efficiency. And the price is very reasonable . 
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Books 

Selected energy bibliography 
Chris Johnson 

GTF1N~S 
GENERAL TECHNICAL RESIDENTIAL NON-RESIDENTIAL SOLAR 

The range of books on energy-conscious design is immense, 
considering that most of them have been published only within 
the last five years. In this bibliography, over 300 titles were ini 
tially screened, but due to obvious limitations only 25 have been 
selected for brief review here, with attempt to be as broad as 
possible and to provide, in a sense , a "starter kit." 

The books available have generally concentrated on small
scale projects of interest to home designers, or have dealt with 
in-depth studies of technical issues written for engineers or re
searchers. Very few have approached the area of nonresidential 
buildings, or have provided usable information or solid reference 
material that could allow the harried architect to make decisions 
quickly and intuitively, but that wou ld also provide in-depth 
coverage for later substantiation. 

Most of the books reviewed approach energy as a technical 
subject and rationalize energy-conscious design through the 
savings of energy or money. But for energy consciousness to 
become a truly significant part of the design process, it must 
move beyond such a-narrow view. The architect, like many pro
fessionals, seeks the interplay between man's rational considera
tions and humanistic needs that results in successful design, 
where the unnatural conflict between technology and art has 
been resolved. Although consideration of this conflict is beyond 
the scope of this review, it has been the subject of many books, 
including Stepping Stones. Appropriate Technology and Beyond 
by DeMoll and Coe; A Pattern Language Towns, Buildings, Con
struction by Alexander, Ishikawa, and Silverstein; and Zen and 
the Art of Motorcycle Maintenance by Pirsig. 

Application of Solar Technology to Today's Energy Needs. 
052-003-00539-5. Office of Technology Assessment, Govern
ment Printing Office, Washington, DC, 1978, illus., 525 pp., $7. 
GT FIN=IS 
The federal government has prov ided an essential service 
through this book. The volume outlines the five- to ten-year near
term feasibility of solar energy in on-site applications. All ar
chitectural and building uses of solar energy are included. Al
though this is not a design manual, it is, however, one of the best 
"state-of-the-art" volumes available. Included is an overview of 
the existing technology, including on-site electric power genera
tion, tracking, nontracking, flat-plate and concentrating collec
tors, heat engines, energy storage, and heating and cooling 
equipment. The book has an excellent, easy to follow description 
of photovoltaics (passive solar electric power generation), their 
manufacture, and potential A summary of the present and future 
economics of solar use is inc luded , where its cost is compared in 
different applications to the currently available fuels and future 
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prices. Other sections include an excellent review of possible 
federal policies for promoting and regulating solar energy, the re
lationship of on-site solar with public utilities, impact of solar on 
foreign policy, labor, and environmental quality. The book is less 
an idea manual than a realistic assessment of the present and fu
ture of solar energy. 

Architecture and Energy by Richard A. Stein. Anchor Press, 
NY, 1977, illus ., 322 pp., $12.95. 
GTAN=IS 
Arch itect Richard Stein, an early proponent of energy-conscious 
design, has produced an admirable book for the architect and 
the lay reader that is not a how-to-do-it manual, but rather a 
means for the reader to become aware of the enormous amounts 
of invisible energy used by our buildings. A feeling of impending 
doom underlies this wri ting , some of the best of which outlines 
the little-researched area of energy in materials and construction. 
Stein illustrates the need to consider not only the energy con
sumption of a building after construction, but the energy of c:on
struction , manufacturing of materials, and the eventual demoli
tion of the build ing. He has provided one of the few writings on 
energy and the implications of aesthetics and architectural style, 
and traces historical examples to show the slow abdication of ar
chitects from the technical areas now performed by engineers 
and consultants. Throughout, he continually insists on com
prehensive planning processes. 

ASH RAE Handbook and Product Directory, 1977 Fundamen
tals. American Society of Heating, Refrigerating and Air Condi
tioning Engineers, Inc., 1977, Illus., 760 pp., $40. 
GT AN=IS 
For an architect to be tru ly energy-conscious, this authoritative 
handbook is a required reference, as it is the accepted industry 
standard for the majority of the thermal energy calculations. 
Especially useful are sections explaining how to quantify the flow 
of energy in a building during the headng and cooling seasons, 
and the detailed discussions on shading, air movement, thermal 
properties of materials, and pipe and duct sizing. The handbook 
can be quite technical and in some sections extremely difficult 
reading for the arch itect, so a basic understanding of the thermal 
properties of buildings is highly recommended before plunging 
into it. Almost every piece of information presented has been 
thoroughly studied by industry experts and documented by re
search. The handbook is a companion to three other volumes
Applications , Equipment, and Systems- which each year, in 
rotating order, are updated; usually with considerable changes. 
[Books continued on page 158] 



YOUR FIRST 
SOLAR JOB. 

Your Sunworks representative 
can make you expert very quickly. 

It can be lonely, that first solar JOb. For 
in addition to energy, the sun radiates a 
whole new set of variables for the architect 
and engineer - collector tilts and orienta
tion, row spacings, storage sizing, life-cycle 
costing. Definitely not your typical HVAC 
spec. 

Fortunately, Sunworks is ·not a typical 
solar equipment manufacturer, and a tele
phone call can give you access to a fund of 
knowledge accumulated since the early 
days of practical solar application. 

Tap our extensive experience 
Sunworks was established by an inter

nationally recognized authority on solar en
ergy, and structured to emphasize re
search, engineering, and technical service. 
Our solar experts have extensive 
product design and ap-
plication experience. 

They can apply a unique store of empir
ical solar data representing almost three 
decades of research. Sunworks has sup
plied solar equipment for air conditioning , 
domestic water and space heating of 
schools, offices, hospitals, industrial plants, 
single and multi-family housing. Based on 
total collector square footage awarded , 

Sunworks is the leading solar collector sup
plier to HUD and DOE demonstration 
projects. 

Computer simulations 
To help you achieve optimum design 

efficiency, Sunworks offers computer pro
grams that simulate the performance of 
ou r Solector® solar energy collector. 

Utilizing 30 years of weather data, 
hour-by-hour analyses are employed to 
compute thermal efficiency for different 
locations, collector tilts, orientations, flow 
rates, transfer fluids , and other design 
variables. 

Simulations are based on either the 
Sunworks Sunsym@ computer program, 
one of the most sophisticated available , or 
on programs using the traditional F Chart 
procedure. 

Return on investment 
The economics of any system are crit

ical. Sunworks can provide a comprehen
sive economic analysis of your project 
based on the installed cost of the system. 
(Worth remembering We believe the Solec
tor solar energy collector otters the lowest 
cost / BTU/ tt2 installed in the industry.) 

Design consultation 
Our architectural and engineering staff 

has years of experience in solar design an
alysis. Sunworks staff would be happy to 
assist in developing your system. 

The Sunworks representative 
The Sunworks rep is an experienced 

HVAC professional trained in solar tech
nology by Sunworks. He is technically
oriented and particularly responsive to the 
needs of architects and engineers for 
specific data readily applicable to the job 
at hand. 

The Sunworks representative is your 
key to the services and unequalled expe
rience of Sunworks. He will be happy to as
sist in preparation of government solar 
demonstration grant forms. He can also 
refer you to a nearby Sunworks installation 
tor your inspection. 

For more information on Sunworks and 
its complete line of solar energy equip
ment, write Sunworks, P 0 Box 1004, 
New Haven, CT 06508. Call Sweet's 
Buyline (800) 255-6880 for the name of the 
Sunworks representative nearest you. 

sunvvarks 
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Books continued from page 156 

Control Systems for Heating, Ventilating and Air Condition
ing, 2nd Edition, by Roger W. Haines. Van Nostrand Reinhold, 
1977, illus., 233 pp , $7. 
GTFl~S 
The control of a mechanical system, although smal l in physical 
dimension, can be one of the major causes of excess energy use 
in a bui lding. This text offers an exce llent general understand ing 
of controls and their interface with common commercial mechan
ical systems. The book is directed primarily to engineers and 
technicians, but can be of interest to the architect working exten
sively in energy conservation or solar energy. It explains the 
operation of three types of control - pneumatic, electric and 
electronic, and fluidic- and through thi s also clearly outli nes the 
different kinds of mechanical systems and possible design im
plications. One of the most useful chapters introduces sophisti
cated supervisory systems now being used to contro l the scat
tered mechanical components of a bu ild ing from a central 
computerized point. The writ ing style is c lear and there are amp le 
good graphics to help explain the concepts. 

Design with Climate by Victor Olgyay, Princeton University 
Press, Princeton, NJ, 1963, illus., 190 pp., $30. 
GTFI N=tS 
A classic on energy and bui ldings, th is book written in the early 
1960s still presents very useful information. Included are the ef
fects of regional climate on man and his buildings and its in
terpretation into architectural design princ iples. Major emphasis 
is given to site selection, solar contro l, env ironmental and build
ing forms, wind effects and air flow patterns, and the thermal ef
fects of materials. The sing le largest omission from the book is 
the effect of internal bui ld ing heat from people and equipment 
and its modification of the thermal performance of a bu ilding, 
especial ly nonresidential structures. The book assumes most 
bui ld ings are affected primarily by climate, but with today's 
tightly insu lated and sealed nonresidential build ings, this is often 
no longer the case, as today's bui ldings and mechanical sys
tems must, in many instances, respond to the internally gener
ated thermal loads. Although the book was written long before 
energy-conscious design became increasingly practical, it is an 
important work for environmentally thermal-loaded buildings . 

Designing and Building a Solar House: Your Place in the Sun 
by Don Watson. Garden Way, Charlotte, Vt, 1977, illus., 272 pp, 
cloth, $12.95, paper, $8.95. 
GTA N=tS 
Since solar homes have captured the imagination of the people 
of the U.S., many book publishers have prepared a "solar book 
for homes." The publisher of thi s one can be extremely proud, as 
it is one of the top contenders for being the best. In his typical , 
meticu lous sty le, Watson covers the solar home field complete ly, 
using good photographs , drawings, and charts to describe in de
tai l act ive and passive systems A very strong point is his 
thorough explanation, along with superb isometric drawings, of 
the interface between solar and backup systems for the home
an often neg lected subject that is really the heart of a successfu l 
system. An appendix shows a simpl ified solar design calcu lation 
procedure which, without a check of its accuracy, seems com
plete and well organized. 

DOE Facilities Solar Handbook, 061-000-00097-6. US. De
partment of Energy , Government Printing Office, Washington, DC 
1977, illus., 169 pp., $3.75. 

GTFl ~S 
This haridbook, prepared by Bruce Hunn and Doug Balcomb, is 
intended for the design of solar heating systems for the Depart-
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ment of Energy 's commercial and laboratory buildings. It is one 
of the few works to focus on commercial size structures, and 
therefore is one of the most useful to the arch itect. Because the 
difficu lty of designing for energy conservation in many cases lies 
in the actual calcu lation of the bui lding's thermal performance, 
this book's section explaining the Bin Method of determining 
yearly performance is very usefu l. This hand calculation method 
is one of the best compromises between the simple Heating De
gree Method, whi ch is much too inaccurate for nonresidential 
structu re s, and extensive and cost ly computer modeling which is 
usually out of the question . The Bin technique can also be mod
ified to ca lculate cooling or other types of mechanical require
ments. Bin data, which is the number of hours a given tempera
ture occurs, is given tor 16 locations in this manual. Data for other 
locations are available in Air Force Manual 88-29 Engineering 
Weather Data: Facility Design and Planning (information on 
availabi lity can be obtained from the Chief of the Magazine and 
Book Division, AFSINC, Kelly AFB , Tx 78241 ). 

Energy, AIA Energy Notebook. AJA, Washington, DC, 1975-
1978, illus., three volumes, $95 annually to AIA members, $120 to 
others. 
GTA~S 
The AIA provides thi s admirable pub lication at an alpine annual 
renewal. The notebook, in the format of th ree large yel low vol
umes using three-ring binders, permits the inclusion of quarterly 
updates and superb monthly newsletters. Some of its unique fea
tures include a regu lation section that surveys the existing fed
eral and state legislation about tax cred it rebates , codes, and 
standards; and a reference chapter with a thorough review of 
over 175 energy- related books. Also included are case studies of 
respectable, built commercial and res idential energy-conscious 
design projects . The notebook got off to a slow start in 1975, but 
it has been gaining momentum and is tru ly worthy of wider 
readership , promising as it does an ever-higher quality product 
during the coming years. 

Energy and Form: An Ecological Approach to Urban Growth 
by Ralph L. Knowles. MIT Press, Cambridge, Ma, 1974, illus., 
198 pp., paper, $7.95. 
GTFIN=tS 

" In the extreme southwestern corner of Colorado lies a deeply 
eroded tableland ca lled Mesa Verde. Within thi s region is a large 
south-facing shallow cave in which the Indians have bui lt one of 
the fi nest structures for effic ient use of the daily and seasonal 
rhythms of the sun." The description by Ralph Knowles of the 
Mesa Verde solar structures, along with those of Acoma and 
Pueblo Bonito, have become c lassics in how the ancient Amer
icans used the sun. Using the techn iques developed for analyz
ing these old structures, he develops some absorbing theories 
for the design of today's structures. The writing sty le is very 
dense, with sentences full of thought. Careful reading and re
reading, however, wi ll revea l concepts of design of use for any 
project, whether the major emphasis is on energy or not. The 
book is a wonderful beginning for understanding how the sun 
and wind can be used in the design of the larger commun ity 
structures which can be both energy efficient and beautiful. 

Energy Audit Workbooks. Department of Energy, Assistant 
Secretary for Conservation and Solar Applications, Office of 
State and Local Programs, Office of State Grant Programs, Wash
ington, DC 20461, 1978, illus, 11 volumes, $6.00 to $6.50 each. 
GT FI N=tS 
Energy audits can become a revenue source tor an architectura l 
firm, and a method of promoting its arch itectura l capab ilit ies for 
future design projects The audits have become increasingly im
portant, now that money is being provided by the recently 
[Books continued on page 161] 
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Books continued from page 158 

passed National Energy Act, which provides funds to each state 
for audits on residences, schools, hospitals, and public build
ings. These workbooks for 11 different types of buildings 
(bakeries, diecast plants, educational institutions, hospitals, 
hotels and motels, offices, restaurants, retail stores, transporta
tion terminals, and warehouses and storage facilities) are very 
simply written, with the valuable contribution of simple sample 
problems for the given bui lding type. Although primari ly for the 
nontechnically trained, they provide an initial understanding of 
audits, but should be used with other, more technical manuals. 

Energy Conservation in Buildings: Techniques in Economic 
Design by C. W. Griffin. Construction Specifications Institute, 
Washington, DC, 1974, illus., 183 pp., $20. 

T FI 
This is one of the best early manuals written after energy
consciousness became an important design parameter, and it is 
stil l one of the few commonly available books on non-residential 
applications. It explains energy-conserving mechanical and 
architectural design principles, stressing the economics of 
energy conservation with chapters on financial obstacles to 
energy conservation, operating and maintenance economics, 
and life-cycle cost techniques. The manual is minimal in the dis
cussion of architectural design concepts, but covers the basics 
of thermal insu lation and g lass-wall design .. Mechanical con
cepts and systems are covered, with a special emphasis on 
waste-heat recovery, system controls, lighting and electrical de
sign, and solar energy. A case study on a six-story GSA demon
stration project is included. The book is an excellent manual for 
the explanation of general concepts of energy conservation, but 
it shou ld be backed up with more recent technical information on 
particu lar subjects. 

Energy Conservation Standards for Building Design, Con
struction and Operation by Fred S. Dubin and Chalmers A 
Long, Jr. McGraw-Hill Book Company, NY, 1978, illus. , 413 pp., 
$22.50. 
GT FI S 
The integration of the mechanical and architectural concerns can 
be difficult. but one man who comes close to understanding both 
fields is Fred Dubin, a practicing professional engineer with a re
cently acquired Master of Architecture Degree. Along with Chal
mers A. Long , Jr., and an extensive backlog of research paid for 
by the federal government, a tru ly outstanding book has resulted 
that is ful l of well-presented, quantifiable advice for the design of 
energy-conscious buildings. It is must reading for every ar
chitect, and mechanical and electrical engineer. The unfortunate 
tit le can be misleading, as it implies a boring text on legis lative 
codes and standards. But nothing could be further from the truth ; 
the book is a delineation of design concepts rather than rigid 
standards. The pages are.filled with easily understood graphics , 
nomographs, and rules of thumb in the book's coverage of heat
ing, venti lating, and air conditioning, lighting and electrical, 
along with alternate energy sources for new and existing build
ings. The ideas presented are practical, and the manual is very 
appropriate for most architectural firms in providing information 
on the type of building architects design the most- nonresi
dential. Ten minutes of reading will easi ly yield an idea worthy of 
the book's cost. 

Earth Sheltered Housing Design: Guidelines, Examples and 
References. Underground Space Center, University of Min
nesota, Minneapolis , 1978, illus ., 310 pp., $11. 
GT S 
[Books continued on page 162] 

Maximum Efficiency 

We at Sargent take a special pride in our dis
tributors. For they have added an extra dimension 
to the Sargent name. For example-

They're professionals whose knowledge 
of the world of hardware specifications can save 
you time. And whose advice you can take with 
assurance. 

They're specialists at scheduling your door 
hardware to the smallest detail. 

They're successful businessmen, with repu
tations built on sound management. And financial 
responsibility. 

They're trusted representatives of Sargent 
with full Sargent support. Including technical 
assistance and collateral materials for your 
information. 

Considering these basic qualities that every 
Sargent distributor must meet, is it any wonder 
they're part of a very select group? You have to 
be good to make the Sargent team. 

Sargent Distributors. 
A cut above the rest. 
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This outstanding work on underground housing contains valu
able information for the homeowner, designer, and engineer. 
Funded by the Legislative Commission on Minnesota resources, 
the book covers all of the major issues of designing an earth
sheltered house, including architectural and structural design, 
energy use, waterproofing and insulation, with examples of exist
ing structures in both cold and warm climates . The appendix 
contains an extensive reference list as well as technical data on 
energy calculations . This is the one book to have on under
ground houses. 

The First Passive Solar Home Awards. Division of Energy 
Building Technology and Standards, Office of Policy Develop
ment and Research, US. Department of Housing and Urban 
Development, Washington , DC, 1979, illus., 226pp ., free. 

GT 
During the summer of 1978, the federal government sponsored a 
competition for the design and possible construction of solar 
passive homes. Of the 550 submissions, 162 were selected for 
awards, including 145 for new homes and 17 for retrofit installa
tion of passive solar elements on existing homes. With this re
cently released manual, the government has provided a valuable 
service by quickly assembling a review of the design projects 
into a fine publication . All of the projects are small, and the infor
mation provided pertains mostly to residential architects and 
builders . The 145 homes are classified into direct gain , indirect 
gain, and solarium types with a few of the best examples given 
an in-depth written and graphic description. The rest are given a 
half-page summary, but an illustration of each is included . Some 
of the best information is in the concluding chapters, which in
clude the most common thermal mistakes noticed during the re
view of the projects, typical construction details, and an example 
of energy calculations. The book is given a fanciful lift at the end 
with a funny, but well designed, solar-passive doghouse. 

Landscape Planning for Energy Conservation, edited by Gary 
0. Robinette. US. Department of Housing and Urban Develop
ment, Environmental Design Press , Reston, Va, 1977, illus ., 
224 pp., $20. 
G FIN=IS 
An excellent compilation presents the papers of six respected 
landscape architects and provides an overview of site planning 
process with special emphasis on energy planning issues. As 
with most books by a team of writers, it tends to be a little choppy 
in writing and graphic styles, and for the most part the informa
tion presented is not original but cut and pasted from other 
sources. Although not intended primarily for architects, its 
methodology on the integration of landscape principles into ar
chitectural planning process is a welcome addition . The book is a 
good first step toward developing truly innovative landscape con
cepts. 

Natural Solar Architecture: A Passive Primer by David Wright . 
Van Nostrand Reinhold Company, NY, 1978, illus., 245 pp., 
$14 .95 cloth, $7.95 paper. 

T 
David Wright built some of the good early examples of solar re
sponsive homes in New Mexico and California, and at a young 
age is a respected leader of passive design. This book is a com
prehensive idea source for the uninitiated in the principles of de
signing a solar home. One of its best sections, however, is on the 
often-overlooked question, passive cooling, which gives a quick 
overview of night air cooling, skytherm roofs, shade roofs, cool 
courtyards, earth burrowing , microclimate control evaporation, 
[Books continued on page 167] 





The natural beauty 
of cedar shingles and shakes 

is more affordable ... 

Tarmigan Condominium. Seattle, WA; Builder: Trulson / Hooten Corp.; Architect: Roger H. Newell; Sidewall Panel: 7" Colonial Shingle Te 
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Steve Trulson, Trulson / Hooten Corporation, Seattle, Washington 

... if they're put up the easy way. 
When you want the quality of 

·nuine cedar shingles and shakes 
the lowest installed cost here's 
~solution. 

Shakertown Panels. They're 
::ide from #1 grade Western red 
dar shingles and shakes, perma
ntly bonded to a wood backing. 
1ly the finest clear, straight-
Jin cedar shingles and shakes are 
eded. There are no seconds and 
nost no waste. You get consistent 

appearance-the look you de
signed into the job every time. 
And Shakertown Panels go up fast 
in self-aligning, 8-foot lengths 
that need nailing only at the studs. 
No special tools or skills, no special
ized craftsmen are needed for 
application. 

Construction time and labor 
costs are significantly cut making 
the installed cost of Shakertown 
Panels lower than that 

Shakertown 

of individual shingles and shakes. 
Next time specify Shakertown 

Panels. Choose from four textures, 
with 7" or 14" exposures and even or 
staggered buttlines. 

It's the easy way, more afford
able way to give your projects the 
lasting good looks, low maintenance 
and high insulative value of genuine 
cedar shingles and shakes. 

Write us for product and appli
cation details. 

Box 400, Winlock, Washington 98596, Phone (206) 785-3501. In Canada: Bestwood Industries. Ltd ., Box 2042, Vancouver. B.C V6i3 jl(6 

The Easy Way 
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black tents, earth tubes , cooling towers, ice walls , and dew 
ponds The book is primarily for ideas , and offers little in the way 
of built practical examples. 

Other Homes and Garbage: Designs for Self-Sufficient Living 
by Leckie, Masters, Whitehouse, Young. Sierra Club Books, San 
Francisco, Ca, 1975, illus., 302 pp., $9.95 (members, $7.95). 

TFIN=IS 
The concern for energy conservation had its beginnings with the 
environmental movement of the late 1960s, when energy was 
thought to be the thread tying the biological , technological , and 
human lifestyles together. Therefore, the early books on the sub
ject tended to view energy as a systems problem requiring the 
input from many divergent disciplines. Although published later, 
this book is one of the best of that type. It includes fine introduc
tory material on architectural design, the small-scale generation 
of electricity (wind and water), solar heating, waste-handling sys
tems, water supply, and agriculture and aquaculture. The infor
mation presented is technical but easily read and with excellent 
backup diagrams and drawings. 

The Passive Solar Energy Book by Edward Mazria. Rodale 
Press, Emmaus, Pa, 1979, illus, 460pp., $12.95. 

T N=I 
This book comes in a trade and a professional edition , and it is 
the latter that will become for the architect the best source for 
Passive Design principles. The main body of the book is or
ganized around 27 concepts, or patterns, for the application of 
solar energy systems to building design. These patterns are se
quenced from large to small scale and are cross referenced. 
Typical titles for patterns include: solar window, masonry heat 
storage, movable insulation, and summer cooling. With each pat
tern, there is a clear and consistent format: a photograph, a 
statement about the pattern, a specific rule-of-thumb recommen
dation, and a clarifying diagram. This logical format allows the 
reader to quickly scan through the patterns and locate the tech
niques of design most appropriate for his individual problem. 

Planning and Building the Minimum Energy Dwelling by Burt, 
Hill, Kosar, Rittelmann, edited by Kirk Williams. Craftsman Book 
Company, Solana Beach , Ca, 1977, illus., 287 pp., $10. 
GT N=IS 
This excellent, comprehensive approach to the design of a home 
attempts to deal with many planning issues, from community 
planning to construction problems, and this may be its greatest 
strength or weakness , since highly technical information is inte
grated into a text with other, more general concepts. The book 
has some fine chapters, including those on comfort and climate, 
community planning, residential energy usage, thermal mass, 
water-saving fixtures, and construction, and it also provides a 
useful matrix on the major types of insulation . The research for this 
book received a Progressive Architecture Award in 1977. 

Rainbookby the editors of Rain Magazine , Schocken Books , NY, 
1977, illus., 251 pp, $7.95 paper, $15 cloth. 

T S 
The reduction of energy use in society will involve many disci
plines and the slow evolution of a new lifestyle. Rainbook is a 
splendid, superbly illustrated resource that shares "methods, 
projects , books, and ideas from around the country and abroad, 
and is dedicated to decreasing wastefulness while improving the 
quality of daily life. " In rnany ways it is an updated Whole Earth 
Catalog, including sections on economics, community building, 
communications , transportation , shelter, agriculture, health, 
[Books continued on page 169] 

That's a sound you'll never hear when you 
specify the VIP Waterproofing system. 
With products ranging from coatings and 
sealants to roofing materials, VIP will 
protect your building from leakage, dirt 
accumulation, mildew, yet will allow for 
expansion and contraction. 
All products - "Ombrella Clear," 
"Ombrella Semi-Opaque," "Ter-Polymer" 
Sealant, "Ter-Polymer" Coating, and Fire 
Retardant Roofing Material - Include a 
five-year guarantee when applied under 
published specifications and under normal 
usage. And, VIP Products require little or 
no maintenance. 
For a straightforward evaluation of 
your waterproofing requirements call 
Ivan Morales, Jr. , 305/592-6045, or 
Mike Cox, 415/653-9633. 

VIP - The leader in T er-Polymer 
Technology ... since 1958. 

• 
VIP 

WATERPROOFING 
SYSTEM 

VIP Enterprises, Inc. 
7245 N.W. 43rd St. • Miami, Fla. 33166 
Phone (305) 592-6045 

VIP West, Inc. 
1287 - 66th St . • Emeryville, Ca. 94608 
Phone (415) 653-9633 

See Sweet's Catalog 7.9/Vi or contact VIP Enterprises, Inc. for your 
individual copy. For product availability, call Sweet's BUYLINE 
800-255-6880. In Kansas call 913-262-5761 collect. 
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A Stran building t~at . 
saves you money going 1n. 

And happily ever after. 

Beautiful. 
That's a Stran building for you. - - - - - - - - - - - -'- - by as much as one-third over 
A building that starts saving you I Tell me more about Stran savings. I other buildings. Generally speak-

money right from the beginning. I I ing, maintenance requirements 
And goes on saving year after I Name I will be lower, too. 
year. If you're looking for a way to cut 

Stran's systems approach to I Title I the cost of constructing and oper-
construction gets your bui lding up I I ating a new building, clip and mail 
faster, saving time and labor. Inter- I Address I this coupon to: Stran, PO. Box 
im financing can even be reduced. 40490, Houston, Texas 77040. 

After you move in, the savings I I Or call toll free 1-800-821-7700, 
k1·neseuplacteodmwinag11· aSntrdanro,soffapcatonreyl-s I City State __ Zip ___ I ext. 108. Missouri residents call: 

1-800-892-7655, ext. 108. Stran has 
greatly reduce heating and cool- I I some beautiful alternatives that 
ing costs. cutting energy usage : Stran : save you money. happily ever after 

I The way to build today. I 
I f:i National Steel I 

Products Company I Subsidiary of I 
® National Steel Corporation 

I PA-49 I 
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waste recycling, and energy. The discussion of energy is clear 
and very complete, covering aspects from the global and na
tional implications of energy to the generation of renewable 
energy through solar means, wood, bioconversion, and wind. 

Solar Control and Shading Devices by Olgyay and Olgyay. 
Princeton University Press , Princeton, NJ, 1957, 201 pp , $20. 

GTFl"1AS 
During the 1950s tremendous interest and study was devoted to 
the use of glazing and the environmental implications of sun and 
wind. However, as relatively inexpensive mechanical air condi
tioning became widely available, the fascination waned, but dur
ing that brief period the Olgyay brothers prepared this old and 
useful book on exterior shading concepts. Prepared for the ar
chitect, the work includes numerous photographs and graphics 
with easily understandable charts, and it is divided into four 
parts: theory, technical considerations, practical applications, 
and architectural examples. The last portion is most valuable, 
showing 64 examples of buildings with exterior shading. Many of 
these are by renowned architects, such as Niemeyer, Rudolph , 
LeCorbusier, and Neutra, whose ideas are still quite relevant now 
in the emergence of Post-Modern design principles. 

The Solar Decision Book: Your Guide to Making a Sound In
vestment by Richard H. Montgomery. John Wiley and Son, NY, 
1979, illus., 305 pp., $10. 

liTFl ~S 
The title is appropriate for this book, which takes the unknowl
edgeable reader through the step-by-step decision-making 
process of obtaining a successful solar collector system Clear 
definition of methodology, good illustrations and line drawings, 
clear and simple charts and graphs help to make the work 
unique among the multitudes of solar books. It is most appropri
ate as an introduction for installation people going into the resi
dential solar heating field, but can also be useful in fulfilling the 
needs of many architects and homeowners . The book has mini
mal text on domestic hot water heating and cooling systems, and 
shows little concerning the design of passive solar residences. 
Some unusual features for a book of this type are included, such 
as advice on obtaining a loan , methods of installat ion , mainte
nance, cost of fuel and its escalation and pricing. Highly recom
mended as an introduction to the solar home heating system. 

The Solar Home Book: Heating, Cooling and Designing with 
the Sun by Bruce Anderson with Michael Riordan . Cheshire 
Books, Harrisville, NH, 1976, illus, 297 pp, $8.50. 

GTFI~ 
This excellent introduction to using radiant energy of the sun, 
either through the use of solar collector panels or the design of 
the home itself, is unusual in its focus on both active and passive 
systems. The emphasis is decidedly residential, but the book 
would serve as a superb introduction for the homeowner, builder, 
tradesperson, designer, and architect. The carefu lly edited text 
has very little technical jargon to stumble the lay reader, and any 
necessary technical writing has been diligently kept in the side 
margins for slower, more careful reading. Another book by 
Bruce Anderson, Solar Energy· Fundamentals in Building Design 
(McGraw Hill Book Company, $23.95) is more technical , but both 
can be recommended to the architect. 

Sun Earth: How to Use Solar and Climatic Energies by 
Richard L. Crowther. Charles Scribner's Sons, NY, 1977, illus, 
232 pp' $12.95 

llT "1A 
[Books continued on page 170] 

BANG IT. 
BUMP IT. 

WHACK IT. 
THUMP IT. 

McGUIRE TRAFFIC DOORS STAND 
UP TO HARD KNOCKS AND 
COME BACK SWINGING. 
Designed to conserve energy, McGuire's 

Fendor features welded tubular steel frame 
construction, large Lexan® vision areas, 
insulated panels, double gasketing, massive 
V-Cam gravity action hinges, thick wall 
hinge posts, and formed W''thick rubber 
centerpointed bumpers. 

For all your traffic door requ irements, con
tact your McGuire rep or W. B. McGuire Co., 
Inc., 1 Hudson Avenue, Hudson, N.Y.12534. 
(518) 828-7652, AUTODOK, Telex: 145-490 HUON 

Circle No. 376, on Reader Service Card 



Onsite wastewater treatment plants buried in the ground are tested during 
al l seasons of the year at the NSF Wastewa ter Test Site in Chelsea . 
Michigan . Ten plants were in operation under the snow whe~ this picture 
was taken. Successful performance against the requirements of NSF 
Standard 40 will qualify a plant to bear the NSF seal. 

THE GREAT NEW ONSITE 
WASTEWATER SYSTEM 

MARKET WITH U.S. FUNDING 
UPT08531 

Under the Clean Water Act of 1977 , millions 
of dollars in federal funds are available for the 
development of onsite wastewater districts and 
mini-districts in rural and suburban areas without 
sewerage systems. NSF can guide you to the 
information you need for planning projects , 
selecting equipment, and applying to the federal 
government for grants under the provisions of the 
Clean Water Act. 

The development and successful testing of 
onsite wastewater alternatives , plus the advent of 
federal funding up to 85 percent, creates a new 
multi-million dollar market for land developers , 
architects , builders and contractors with qualified 
projects . This is the time to get established in a 
growth market that can serve the vital needs of 
tens of millions of American families. 

NSF has been engaged in the development 
of standards , education programs and research 
related to alternative wastewater systems and has 
sponsored five annual conferences on onsite 
wastewater systems. 

For economic and technical information 
about onsite alternatives call or write Dr. Nina I. 
McClelland at NSF. 

National Sanitation Foundation-an independent non 
profit, non governmental o rganization dedicated to 
environmental quality. Offices and laboratories: 
NSF Building, Ann Arbor, Mich . 48105 (313)-769-8010 
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This book by an innovative architect is a basic primer on energy 
and architecture, and makes excellent general reading. Included 
are the principles of design when using the sun, wind, and water, 
and also a quick historical and contemporary description of the 
use of energy. Toward the back of the book, case studies of the 
author's own projects are included, with good descriptions of his 
design philosophy. Very good graphics further recommend this 
work as an introduction to those needing an excellent foundation 
on energy-conscious design for residential and commercial 
structures. 

Window Design Strategies to Conserve Energy, 003-003-
01794-9, US. Department of Commerce, National Bureau of 
Standards, Government Printing Office, Washington, DC, 1977, 
illus., 205 pp, $3. 75. 
GTA~S 
Although not a beautiful book in page layout or graphics , this fine 
document is filled with useful material for the practicing architect. 
In its treatment of potential thermal improvements of glazing, 33 
strategies were investigated under six main subdivisions: site, 
exterior shading, frame, glazing, interior accessories, and build
ing interior. Each strategy is described technically and docu
mented in a clear and consistent format showing its potential 
advantages and disadvantages. The more intangible charac
teristics of aesthetics and cost are given a short discussion along 
with one example or case study . The guidebook can be most 
useful in the early design phases of a project when the exterior 
shell of a building is being conceptualized and detailed informa
tion is not required. For its price, you can't beat it. 

NEW I Ready reference 
from Bally in your 
Sweets Catalog. 

11.23b/Ba 
28 Page Section About 
Walk-In Coolers/Freezers 
and Refrigerated Buildings 

•Over 130 photos, drawings 
and charts. 

• Weight and size data. 
• Refrigeration and electrical 

capacities. 
• Details about floors and doors 
• Your nearest Bally RepresentE 

tive is listed. 

el-...... . 
Bally Case & Cooler, Inc. 
Bally, PA 19503 Phone : (215) 845-2 

Address correspondence to Dept. PA-4 
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Sound 
investment: 
Zero•snew 
door bottoms. 

Zero door bottoms provide a host of unique 
features. They're weatherproof, lightproof, 
soundproof. As doors are opened or closed, 
plungers retract or seal automatically. Handing is 
not necessary; all Zero bottoms are completely 
reversible , as well as compact and attractive 

looking. There's one to fit your every need. Write 
for our new specification sheet and 1979 catalog 
and open the door to a good thing. 

· . Zero Weather Stripping Co., Inc. 
415 Concord Avenue, Bronx, N.Y. 10455 / (212) LUdlow 5-3230 

1924·1979 .. . 55 years of opening the door to progress. 

Regular Duty STC . rating 35* Heavy Duty ST C . rati ng 42* 

351 361 

360 
350 

*When used wi th ZERO head and jamb so undproof materials and sound-rated doors. 
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me lo Clearprint 
r free samples. 

Title-------------

Firm Name -----------

Address------------

City -------------

State/Zip------------

Cl.earprint Paper Co., 1482 - 67th Street 
Emeryville, California 94608 



AAFtaught 
Pinevievv Elementary School 
a wluable lesson: 

Architect: Chester L. Michael & Associates, New Alb 
Engineer: R. B. Whitney & Associates, New Albany 

how to keep old and new classrooms comfortable 
with just one energy-efficient HVAC system. 
Officials at Pineview Elementary School 
in New Albany, Indiana were faced with 
tripling the size of the existing building to 
accommodate a rapidly increasing 
school population . .. a project that 
involved major renovation and new 
construction . 

When it came time to select an HVAC 
system, a water-source heat pump 
arrangement was recommended 
because it could offer operating econ
omy and design flexibility. However, it 
couldn't be just any heat pump system. It 

For Pineview's large multipurpose room, 
the reverse-cycle EnerCon root-mounted 
unit was specified. It offers maximum 
efficiency for heating and cooling large 
open areas. 
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had to be compatible with the present 
physical plant, provide temperature con
trol throughout both structures, and 
substantially reduce operation costs. 

The new system had to be flexible too, 
because perimeter and interior areas
large and small-had to be served simul
taneously. And, in keeping with cost 
saving measures, the new system had to 
incorporate the existing boiler and out
side air louvers. 

For these reasons, MF was selected. 
It has a water-source heat pump system 
that's so flexible, it could meet all these 
heating/ cooling needs. That system is 
EnerCon~ 

Perimeter classrooms were served by 
RC UNlvents with 100% O.A. capability, 
interior classrooms and corridors used 
horizontal concealed models; the media 
center relied on vertical units, and a large 
multi-purpose room was heated/cooled 
by a roof mounted EnerCon unit. Con
sole EnerCon units were used in the 
administrative area and in small interior 
classrooms. 

EnerCon is an energy-saving system 
that consists of a series of unitary water-

EnerCon unit ventilators heat and cool all 
perimeter classrooms at Pineview. They 
utilize 100% outside air for "Natural" cool
ing and meet state ventilation codes. 

to-air heat pumps connected to a central 
water loop. This highly dependable water 
loop absorbs, stores, and redistributes 
heat so effectively that EnerCon can 
operate up to 25% more efficiently than 
most systems currently used in many 
schools. 

For more information, contact your 
nearest MF representative. Or write: 
American Air Filter Co., Inc., Dept.268, 
215 Central Avenue, Louisville, Kentucky 
40277. 

Better Air is Our Business® 

~American Air S:nter 
&A.ii REVERSE-CYCLE AIR CONDITIONING SYSTEMS 
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The Otis® LR-MR-HR elevator systems for low-, mid
and high-rise buildings represent an advancement 
in elevator technology created through the applica
tion of elevonics engineering. Whisper-quiet door 
operators, thoughtful engineering for the handi
capped and new electronic and hydraulic controls 
are some of the new developments. 

Typical of Otis research is our COMPUT-0-
CHEK™ diagnostic system that brings computer 
speed and accuracy to elevator maintenance. There 
are also several modernization packages designed 

to bring older elevators up to today's standards. 
In the future there is the potential of more energy

efficient elevators and escalators, compact com
puter control systems ... we're even working on a 
replacement for copper wires. Elevonics .. . the key 
to new and better elevator systems from Otis. 

*Elevonics is the science of moving people and products through 
the use of advanced elevator and microelectronic technology. 

OTIS ELEVATOR COMPANY 

01/. Subsidiary of 

UNITED 
TECHNOLOGIES. 
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Specifications clinic 

Specifying for energy conservation 
William T. Lohmann 

Mandatory energy conservation standards are already having 
an effect on the way in which specifications are written. 

With many state energy codes now in effect and passage of Pub
lic Law 94-385 considered likely in the near future, energy con
servation is here to stay. Architects and engineers are starting to 
look twice at responsive siting of buildings for sun control and 
winter protection. They are minimizing exterior exposures, some
times going underground. The environmental effects of glass 
and other basic materials are being reevaluated. Contractors are 
looking for energy-saving construction techniques, summer 
scheduling , and efficient use of cranes and other high-consump
tion equipment. The ultimate impact of energy awareness on the 
construction industry will be great. 

For the specifier, several factors involved in selecting and 
specifying familiar products assume greater relative importance 
when energy conservation becomes a consideration. Some 
materials are energy-intensive in their manufacture, such as 
aluminum, ki ln-fired masonry units, and plastics . Many require 
energy-intensive installation and maintenance. Certain perform
ance characteristics become critical. Some products obviously 
last longer than others. More exacting workmanship require
ments, even for common products, can effectively reduce 
energy consumption. 

Such factors affect the specif ication of familiar materials in 
most CSI divisions . Consider the following: 
Division 2-Site work. More stringent requirements for granular 
fill and drainage system at below grade walls. Foundation insu la
tion . Retention ponds. 
Division 3--Concrete. Proper use of permanent insulating 
formboards . Testi ng requirements for thermal conductance of 
poured gypsum and lightweight concrete decks. High early 
strength cements. 
Division 4-Masonry. Clean cavity wall s. High-strength mortars. 
Division 7-Thermal and moisture protection. R-values for in
su lation materials. U-values for wall assemblies. Additional ther
mal insulation value of fireproofing and acoustical materials. 
Proper venting of roofing , attics, and enclosed soffits. Critical re
quirements for preparation of joints and applicat ion of appropri
ate high-performance sealants. Tight vapor barriers. 
Division 8-Doors and windows. Insulated exterior metal doors 
and frames . Effective weatherstripping and seals at sil ls. Thermal 
break design for storefront and window wall members. Adequate 
door closers and latching hardware. Stringent infiltration re
quirements for windows. Double or triple glazing in operable 
windows and exterior doors. 

Division 9-Finishes. Thermal insulation value of interior finish 
materials, such as carpeting on exterior walls, acoustical ceiling 
systems, and flooring above crawl space. Energy costs of re
quired maintenance procedures. 
Division 10-Specialties and Division 11-Equipment. 
Nonelectrical items where possible (f lagpoles, signs, equip
ment). Blinds and other sun-control devices. Recirculating fire
places. 
Division 13-Special construction. Wind and solar energy sys
tems. 
Division 15-Mechanical. Solar implementation piping and 
equipment. Heat recovery units. Hot and cold fluid storage tanks . 
Water recycling systems. 
Division 16-Electrical. Off-peak motor control systems . Effi
cient luminaires for range of acceptable lighting levels . Selective 
switching for lighting. Photovoltaic conversion plates. 

New products developed to meet the changing energy picture 
may present more of a problem to specifiers. For materials such 
as solar heat transfer fluids and shading films, reference stand
ards may not be available or may come from unfamiliar sources 
such as NASA or the Department of Energy. Historical evidence 
of prior performance will be nonexistent. 

Some new building products will demand complete perform
ance speci fications and have a marked effect on other compo
nents. Consider the followi'ng requirements for a solar collector 
panel: 

1 Normal and maximum operating temperature ranges, includ
ing maximum stagnation temperature and maximum allowable 
temperature for collector coating. 
2 Absorptivity of short wave radiation and emissivity for long 
wave radiation . 
3 Thermal and mechanical performance of glazing. 
4 Allowable pressure drops and higher operating temperatures 
for related piping . 
5 Improved corrosion control and protection against freezing . 
6 Critical testing and balancing of the fluid system. 

Interestingly enough, a moral concern for energy conservation 
is perhaps more basic, and more immed iately implementable, 
than the confusion of codes and legislative guidelines presently 
on the books. We owe it to ourselves to do what we can. D 

Author: William T. Lohmann, AIA, FCSI , is Chief Specif ier for C.F 
Murphy Associates, Chicago, Illinois. 



OUR 
NEW NAME 

IS 
BADISCHE 

CORPORATION 
(Alias: Dow Badische) 

Weve changed our 
name to 

Badische Corporation, 
but carpets that 

carry our 
Performance Certification 

label and Zefstat® 
and Zefwear® warranties 

still have to pass 
those same tough 

lab tests. 
Long ago, we set up strict performance standards for 

contract commercial carpets made of our specially 
engineered fibers and yarns. We aren't about to 

lessen them. 

Although you'll now be seeing the new name, 
Badische Corporation, on our Performance Certifica

tion label, it still assures specifiers of the same high 
standards. First, that the carpet that carries it has 

been engineered for a specific end use; secondly, 
that the carpet has passed the rigorous laboratory 

tests we set up years ago; and thirdly, that the carpet 
has been classified for the specific traffic load it was 

constructed to handle. 
We wouldn't change our long-term carpet warranties, 

either. Zefstat, our Lifetime Anti-Shock Carpet 
Warranty, is your assurance that you won't get com

plaints of carpet static electricity. Our Zefwear Carpet 
Wear Warranty ensures carpet durability for 5 years. 

Look for our Performance Certification label and 
warranties every time you specify carpet. We may 

have changed our name, but we're still protecting our 
strict old standards. 
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These guys 
don't make 
glaring mistakes. 

They bought 
precise light control 
by Hologhane. 
Some owners rarely give a second 
thought to lighting- "If it's bright, 
it's right." 

But that's wrong. Because the best 
lighting is controlled lighting. The 
kind of lighting knowledgeable 
architects and engineers recom
mend for clients like Oliver's Meats. 
They know that Holophane®offers 
precise light distribution with 
minimum glare. Excellent for large 
department stores, schools, audito
riums, offices-and butcher shops. 

Efficient use of energy is another 
benefit of controlled lighting by 
Holophane. 

And choices range from HID lumi
naires to prismatic lens fluorescent 
fixtures. They all deliver illumi
nation which can reduce eyestrain 
and promote better worker 
productivity while giving products 
more customer appeal. 

Learn more about our commercial 
lighting line by calling your local 
Holophane representative. He'll 
show you the latest in attractive 
high quality lighting. And provide 
the ESI, VCP and cost data you'll 
need to prevent glaring mistakes. 

Or contact Chris Keller, 
Johns-Manville Sales Corporation, 
Holophane Division, P.O. Box 
5108- PA4, Denver,C080217. 
Phone 303/979-1000. 

!J~ 
Johns-Manville 
Circle No. 362, on Reader Service Card 
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It's the law 

Energy conservation 
goal of new laws 
Norman Coplan 

Two new laws encourage energy conservation in buildings, 
one through tax credits, the other with grants to identify and 
implement energy-saving measures or develop new sources. 

The Federal Government has approached the energy crisis from 
several different directions. Last year, Congress enacted two 
significant laws entitled the "National Energy Conservation Policy 
Act of 1978" and the "Energy Tax Act of 1978," the purposes of 
which are to encourage the adoption of energy-saving programs, 
the use of alternative sources of energy, and the alteration of 
structures to conserve the use of energy. Further, pursuant to the 
Energy Conservation Standards for New Buildings Act of 1976, 
the U.S. Department of Housing and Urban Development and the 
U.S. Department of Energy are developing energy performance 
standards applicable to commercial and residential buildings 
which they anticipate will be adopted in August, 1979 to become 
effective in February, 1980. · 

The Energy Tax Act of 1978 relies primarily upon tax credit in
centives to encourage conservation or to encourage new energy 
technology. To reduce the consumption of oil and gas by indus
trial , utility, and institution users , the new law makes the invest
ment tax credit available for the cost of equipment which uses 
sources of energy other than oil and gas and to related equip
ment, such as pollution control. This tax credit, which will pay for 
about 40 percent of the cost of such equipment, is available to 
businesses, state and local governments, and certain tax exempt 
organizations. Property eligible for the credit includes equipment 
which uses as its energy source coal, hydroelectric, nuclear, 
biomass, geothermal, solar, wind, ocean thermal, and tidal. In 
addition to the foregoing , the statute provides tax credit for spe
cially defined energy property such as recuperators, re
generators, heat exchangers , waste-heat boilers, automatic 
energy control systems, preheaters, industrial heat pumps 
utilized in industrial manufacturing processes, and combustible 
gas recovery systems. The investment tax credit is also applica
ble to business insulation property, which is defined as a 
property which is specifically and primarily designed to reduce 
heat loss of an existing commercial or industrial building or facil
ity in which the insulation property is installed . 

The Energy Tax Act of 1978 also provides for tax credit incen
tives to home owners to take energy-saving action and to pro
mote the use of solar or wind energy for residential purposes. 
Expenditures which qualify for tax credit are for energy conserva
tion such as insulation and for a renewable energy source instal
lation, which is defined as equipment which transmits or uses 
"solar energy, energy derived from geothermal deposits ... or 
any other form of renewable energy which the Secretary spec-
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if ies by regulation for the purposes of heati ng or cooling a dwell
ing or providing hot water." 

The National Energy Conservation Policy Act, also adopted in 
1978, authorizes the Secretary of Energy to make grants to the 
states and to public and private nonprofit schools and hospitals 
to aid them in identi fying and implementing energy conservation 
maintenance and operating procedures and in evaluating and 
acquiring conservation measures to reduce energy use of 
schools, hospitals, and public care institutions. The statute fur
ther directs the Secretary to set targets for increased utilization of 
energy-saving recovery materials in the textile and rubber indus
tries and in the metals and paper products industries . Under this 
law, the Secretary of Energy is to develop and carry out a pro
gram for the installation of solar heating in Federal buildings as 
examples of the benefit that wi ll result from such technology, and 
the law further requires each Federal agency to conduct an 
energy audit of each large Federal facility under its jurisd iction. It 
further establishes a photovoltaic energy commercialization pro
gram for the procurement and installation of photovoltaic electric 
systems to produce electricity in Federal facilities. 

This Act also provides a program by way of grants, loans, and 
guarantees for the weatherization of ru ral dwellings occupied by 
low-income families, for the purchase and installation of energy
conserving improvements by home owners, and for the purchase 
and installation of energy-conserving equipment and so lar 
energy systems for multiple housing. 

In a program aimed at saving energy through the appropriate 
design of new buildings, HUD and the Department of Energy are 
developing energy performance standards. The objective of this 
effort is to incorporate such standards into the requirements for 
new buildings which receive Federal financ ial assistance and to 
encourage state and local governments to adopt and enforce 
such standards through their existing building codes. These 
standards will not be prescripti ve and wi ll not include any proc
esses, methods, or materials to be incorporated into a building 
design, nor will they prescribe or prohibit any building design or 
particular component. The standards will include design 
energy-conservation goals that must be achieved in terms of 
energy consumption levels which the design must not exceed . If 
such performance standards become incorporated in state and 
local building codes, the architect , who designs a project subject 
to such code, will be subject to the same professional responsi
bility, risk, and liability to which he is now subject in respect to 
building code provisions which are prescriptive in nature. It is , 
therefore , important, from the viewpoi nt of the architectural pro
fession , that the standards which are finally promulgated and 
adopted are viab le in the context of the present state of the ar
chitectural art. 



·ORD GLASS. HARNESSING THE SUN. 
d Glass Division's rev- Ii:))£:::. j When operational .. in 1982, the 
tionary new Powerlite TM ~ 0 (ffi0 .flrfo\ solar farm will be able to 
s chosen by the Depart- ©Y!f!lfJ 0l!l@. provide enough electricity 
.nt of Energy to harness the for a city of 7 to 10 thousand. 
's energy for electrical power. With near optical quality, Power-

oject: the government's first lite is ideal for both solar farming 
lar farm, in Barstow, California. and flat plate collectors. It can be 
r he Ford contract includes 1 produced with varying iron oxide 
Ilion square feet of Powerlite , contents ... to match solar trans-
be fabricated into a mirrored mission characteristics of the glass 

=1ective field totalling 3.6 million to the collector process. 
uare feet . The Powerlite glass to be used 
irhese mirrored Powerlite recep- in the Barstow Farm will be Ya" 
[S will computer-track the sun float glass with a 0.05% CFe203) 
d beam the rays to a central iron content, and have a total Solar 
llector. There , steam will be ere- Energy Transmission of 88.6%. 
( d for generation into electricity. Powerlite. Only from Ford Glass 

Division . 

Sunglas:W Another way Ford Glass 
controls the sun. 

Sunglas, the energy saving glass 
for both residential and commercial 
construction, blocks 24% of the 
sun's heat. This can substantially 
reduce air conditioning costs . 
Sunglas also blocks 22% more 

ir Farm rendering courtesy of McDonnell Douglas Corp ultra-violet rays and their fading 

effects than does clear glass . 
Yet Sunglas lets the daylight in . 

Because Sunglas looks virtually like 
clear glass, it provides a natural view 
of outdoor colors, while reducing 
the need for artificial illumination . 

To inquire about our low prices, 
or for additional information about 
Sunglas or Powerlite ... two new 
better ideas for controlling the sun 
. . . write or telephone the Ford 
Glass Division, 300 Renaissance 
Center, P.O. Box 43343, Detroit, 
Michigan 48243. Phone: C313J 
568-2300. 

Ford Glass. 
Pioneering 
sun control 
for America. 

Ford 
Glass 
Sunglas 1s a registered trademark of Ford Motor Company 
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Progressive Architecture 

Products 
and 
literature 

The following Items are related to the 
articles on conserving energy appearing in 
this Issue. They are grouped by category 
for the convenience of the reader. 

Lighting 
Products 

Solid-state light-dimming systems can con
trol incandescent, fluorescent, and/or mercury 
vapor lamps. The package consists of a d im
ming cabinet, available with 2500- to 43,200-watt 
capacity, and intensity controls. Typical appli
cations are lobbies, office buildings, conference 
rooms, hospitals, convention halls, and restau
rants. Lutron Electronics Co ., Inc. 
Circle 100 on reader service card 

Sylvania SuperSaver II energy-saving fluores
cent lamps provide up to seven percent more 
light per watt of electricity consumed than the 
original SuperSaver lamp. A phosphor blend, 
called Lite-White, delivers 6000 lumens of light 
in an 8-ft , 60-watt lamp, or 100 lumens per watt, 
compared with 93 in the earlier model. Used to 
replace 75-watt standard lamps, the new 60-
watt units can cut electrical energy usage by 20 
percent, according to the manufacturer. Gen
eral Telephone & Electronics . 
Circle 101 on reader service card 

Maxi-Miser® II electro-magnetic ballast re
duces wattage losses and boosts system effi 
ciency. Used in combination with F40 Watt 
Miser® II fluorescent lamps, it is said to permit 
gains of up to 24 percent in efficiency and sav
ings of up to 19 percent in watts at full light out
put (11 percent and 5 percent respectively used 
with 40-watt fluorescent lamps) . It is UL listed for 
Class P ballasts and meets UL standards for 
core and coil protection . General Electric Co. 
Circle 102 on reader service card 

Parabolume luminalres with baffles direct light 
to the task, without glare, for visual comfort. 
They also offer widespread lighting, reducing 
the number of fixtures required or the number of 
lamps per fixture . Reduction in electric power 
usage decreases the load on HVAC equipment. 
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II 
Solid-state light-dimming systems. 

Eight-page, full-color brochure describes the 
styles available and illustrates their use in vari
ous settings . Columbia Lighting, Inc . 
Circle 103 on reader service card 

Automatic Energy Control (AEC) is a method 
of providing constant-level illumination. Power 
input is lowered when lamps are new and 
gradually increased as. they age in order to 
keep lighting at the right level. An optional man
ual control allows the user to dim lights at times 
when full lighting is not needed . Outlined in a 
six-page brochure are the energy and cost sav
ings possible using AEC with mercury vapor 
lamps, high pressure sodium lamps, and metal 
halide lamps. Widelite. 
Circle 104 on reader service card 

The Sylvania Super Metalarc 400-watt lamp, 
for operation in a base-up vertical position, 
gives approximately 100 lumens of light per watt 
(LPW) of electricity consumed. A standard 
400-watt metal halide lamp delivers about 85 
LPW, and a standard 400-watt mercury lamp 
approximately 50 LPW. The lamp has a 
15,000-hour rated life . Typical applications in
clude gymnasiums, auditoriums, schools , de
partment stores, and industrial locations. Gen
eral Telephone & Electronics Corp. 
Circle 105 on reader service card 

High Intensity Discharge (HID) lighting 
fixtures offer energy-saving, highly efficient 
lighting for institutional and commercial applica
tions_. They are said to be up to 40 percent more 
efficient than fluorescent sources and as much 
as five times stronger than incandescent light
ing . There are three styles of lenses, wattages 
from 100 to 400 watts, and standard CWA bal
last or "Quiet Cube"® potted ballast. Reflectors 
are highly specular chrome and white enamel 
combined to provide maximum light output. 
Halo Lighting Div , McGraw Edison Co. 
Circle 106 on reader service card 

Less® automatic dimmers sense the arrival 
and departure of people and turn off or dim 
lights when there is no one in the area . The 
dimmers can also control fans, radios, televi 
sion, and other electrical devices. Potential 
savings include: lower electricity expenses for 
lighting; longer lamp life: lower maintenance 
expense; lower electricity expense for air condi
tioning because of reduced lighting heat, or 
smaller air-conditioning units. Novitas, Inc. 
Circle 107 on reader service card 

Energy Conserving Automatic Light Output 
(ECALO) maintains a selected light level of a 
fluorescent light fixture by means of sensors that 

,. 

Guide to energy-efficient HPS luminaires. 

measure light output and adjust electricity input 
accordingly . Instead of overlighting when tubes 
are new to compensate for lost efficiency, 
power is used only as required, thus extending 
tube life. Daylight level is also taken into consid
eration . ECALO can be used in new installations 
or retrofitted into existing lighting. Controlled 
Environment Systems, Inc. 
Circle 108 on reader service card 

Literature 
Gulde to energy-efficient high-pressure 
sodium (HPS) lumlnalres contains photo
graphs, lighting layout estimating guides, and 
charts that show cost and energy savings. The 
24-page brochure was designed as a planning 
reference for lighting designers, specifiers, and 
contractors . It explains payback periods when 
lighting is changed from fluorescent and mer
cury lighting to HPS. Johns-Manville Service 
Center, Holophane. 
Circle 200 on reader service card 

Energy-efficient lighting for Industrial use is 
provided by the Flexoliner High Intensity Dis
charge fixture, according to the manufacturer. 
It accommodates high-pressure sodium, metal 
halide, and mercury lamps. The four-page 
Flexoliner brochure contains a dimensional 
drawing, technical and ordering information, a 
list of accessories, and illustrated descriptions 
of the Flex-Loe® method of adjusting light dis
tribution . Westinghouse Electric Corp . 
Circle 201 on reader service card 

Incandescent down lighting catalog provides 
94 pages of comprehensive application and 
specification data about downlighting, accent 
lighting, and wallwashing installations. Included 
is an adjustable, retractable unit that adjusts up 
to 50 degrees vertically and 358 degrees hori
zontally, or retracts to provide downlighting . 
There are illustrations, diagrams, charts, and 
background information about the various lig~t
ing units . Lightolier. 
Circle 202 on reader service card 

'Application of Lighting Contactors' to save 
energy by controlling lighting presents techni 
cal information on contactor ratings, types of 
lighting, their resistance loads, and operating 
characteristics, as well as various control 
schemes. Standard and special modifications 
are listed, and suggested specifications are in
cluded in this 16-page bulletin, No. M-504. 
Square D Co. 
Circle 203 on reader service card 
[Continued on page 185] 



over & million 
windows all 
over the worl 
recommend 
Trocal multi· 
chambered 
PVC systems 
10 keep heat· 
and cooling
, loss to a 
minimum. 

To begin with, all joints and 
sections of Trocal's exclu· 
sive multi-chambered PVC 
window profiles are fusion 
welded together; precision 
mitered corners form a 
smooth, one-piece solid 
frame and sash. There are no 
joints to seal, no drafty leaks 
to plug up. The air locked 
into the individual chambers 
adds insulation and pre· 
vents condensation. 

That's how Trocal windows are 
shutting out tropical heat, arctic 
cold, high velocity wind, torrential 
rain and conserving energy. Even 
corrosive elements which play 
havoc with other type windows, 
have no effect on Trocal. Because 
Trocal is a// PVC-rigid, high 
impact PVC-not just a vinyl 
sheath which is often used to 
improve wood, steel or aluminum. 
Result: Trocal is completely resist
ant to salt air, noxious gases and 
industrial pollution. Shrugs off mor
tar, lime, cement. 

How about cost? Trocal is right 
in there in initial costs with thermal
break aluminum and wood sys
tems. And far more economical in 
the long run-never needs painting 
or repainting . Won 't swell, pit , peel, 
rot or dry out. 

With over 130 different inter
changeable profiles to choose 
from, Trocal offers infinite varia
tions to suit any design or con
struction purpose. Plus a choice of 
seven attractive colors to blend 
with the facade. The colors are per
manent, can't peel off, fade or 
deteriorate. Because the V2 mm 
(20 mils) layer of colored acrylic is 
homogeneously bonded to the PVC 
profile as it is extruded. 

Yes, there are millions of rea
sons to choose Trocal-the mil
lions of Trocal windows that have 
brought this proven efficient 
approach to energy conservation 
everywhere. For over 20 years. 

Want more rea
sons? We 'll gladly 
spell them out for 
you . 

Send for 8-page brochure, 
"A New Dimension in 
Energy Saving" 

............ _ ... _ ...... _ 
TROCAI: 
WINDOW SYSTEMS 

Dynamit Nobel of America , Inc .. 105 Stonehurst Court , Northvale, N.J. 07647 



Your small pack~e has to get there 
today? Call the airlirie that goes 
there most often. 

United's Sinall Package Dispatch. 
Over 1,500 direct, same-day 
flights. Direct service to 109 
U.S. cities-more planes to · 
more places than anybody! 
And we have arrangements 
with other airlines to extend 
our service to over 629 cities, 
over 10,000 business 
communities. 

Airport to airport or 
door to door. Choose your 
service. We guarantee pickup 
and delivery 24 hours a day, 
every day of the year. Airport 
to airport always available. 

Call "The Big Guy" 
toll free. (800) 638-7340. 
Maryland call: 269-6470. 
Honolulu, Hawaii, call: 836-5250. 
Hilo, Hawaii, call: 935-9144. 

If it weighs 50 pounds or 
less, if it measures: 90 inches 

(length plus width plus height) 
or less, and if you need it there 
in hours, guaranteed, call 
"The Big Guy'.' 
Think Big. Think United. 

Call''The Big Gu~" 
More planes to more places more often. 

/IJ UnlTED AIRLlnes 
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Products continued from page 182 

Solar energy 
Products 
The Solarvent@l fan, powered by a Solarex 
photovoltaic panel, moves up to 250 cu ft of air 
per minute and operates whenever the sun 
shines. The Unipanel has 12 solar ce lls that are 
mounted on a weatherproof substrate and are 
encapsulated in sili cone rubber. The panel 
generates over six watts in ful l sun, although 15 
percent of full sun provides enough power to 
start the fan. Solarex Corp . 
Circle 109 on reader service card 

Eco-Therm solar systems comprise collec
tors, mounting brackets, pumps of stain less 
steel, and a control system which turns the 
pump on when the collector is hotter than the 
tank . Collectors have Kalwall Sunlite Premium II 
g lazing, aluminum frames, black-coated copper 
tubing and sheet absorber, and polyurethane 
insulation. The system can be used to heat 
pools, spas, and hot tubs, as well as for com
mercial applications. Horizon Enterprises, Inc. 
Circle 11 O on reader service card 

Conservationist® solar hot water heaters, 
their construction, and how they operate are 
described in a four-page color brochure . Mod
els are supplied with Phoenix@ electric backup 
elements having iron-based superalloy sheath
ing and ceramic te rminals. The heater is avail
able separately, or as part of a complete system . 
A.O. Smith Corp . 

Circle 111 on reader service card 

Thermafin<IBJ solar energy absorber fintube is 
said to offer weld strength and service li fe equal 
to that of the parent metal. Welding eliminates 
corros ion , deterioration , and heat transfer loss 
caused by the use of flu xes and filler metal. Fin
tube comes in a wide range of materials, sizes, 
and weights. It is available in single strips or as 
complete absorber plates. Thermatool Corp. 
Circle 112 on reader service card 

Universal Switching Unit USU-8, for residen
tial and small commercia l solar air handling, 
contains the fan and all motorized valving re
quired for three basic modes of solar operation : 
heating from collectors, storing heat, and heat
ing from storage. It is a one-piece assembly that 
fac ilitates system design and insta ll ation. Ac
cord ing to the manufacturer, it offers reliable , 
low-maintenance performance and a cost ad
vantage over other systems on the installed 
price. Contemporary_Systems, Inc. 
Circle 113 on reader service card 

A solar collector for space heating or hot 
water is designed for optimum operating tem
peratures up to 170 F. Called Model 1600, it fea
tures a black-chrome selective coating , 
composite insu lation, in ternal manifolds, and 
high-transmiss ion Solatex glass. Daystar Corp ., 
Solar Systems and Components. 
Circle 114 on reader service card 

Sundirector and Sundirector II are new, direct 
so lar water-heating systems, each engineered 
for a specific c li mate . The fi rst has an air space 

The Solarvent fan. 

Eco-Therm solar systems. 

provided for positive draindown and freeze pro
tection. When solar ene rgy is not availab le, 
water drains into the storage tank and is re
placed by air in the panels and tubing. Sun
director II , for the most southerly states, has an 
energy-conserving water c irculator and an 
energy-efficient storage tank design. There are 
three tank sizes for each-66, 82 , and 120 
gallons-and a choice of live copper panels 
featuring different glazings, insulation thick
ness, and absorber-plate surface coatings. 
Rheem/Ruud Water Heater Divisions, City In
vesting Co. 

Circle 115 on reader service card 

The Solartron vacuum tube solar collector 
consis ts of eight glass vacuum tubes mounted 
parallel to each other, each at the focal point of 
a parabo lic reflector capable of col lecting d if
fused and direct solar heat. Single tubes can be 
replaced without shutting down the whole sys
tem. The collectors are lightweight, capable of 
being handled by one man during install ation. 
Support equipment accessories include 
energy-management module, solar controller, 
optional protective window, prefabricated 
header assemblies, and mounting brackets. 
General Electric Co., Solar Heating and Cooling 
Marketing , Advanced Energy Programs/Space. 
Circle 116 on reader service card 

The computer-based C-200 control for solar 
heating and cooling monitors up to six tempera
ture sensors , ten thermostat inputs, and sixteen 
solid-state outputs. It allows control of solar col
lectors and storage , domestic water heating, 
space conditioning with a solar-assisted heat 
pump, passive solar fans , and auxili ary heating 
sources. An optional S-200 monitor tests system 
at startu p , simplif ies troubleshooting, and per
mits continuous fine-tuning of the system. Inde
pendent Energy Inc. 
Circle 117 on reader service card 

Sunpump® solar energy collection is suitable 
for domestic hot water and heating systems 
using hot water. Collection storage tempera
tures up to 212 F meet needs of absorption/ 
desorption air-conditioning systems. Focusing 

Conservationist solar hot water heaters . 

col lectors concentrate solar heat on a pipe , 
vaporizing the water. Energy is transported from 
the collector as steam. Expansion of the steam 
causes it to flow to a combination storage tank/ 
heat exchanger where condensation releases 
latent heat energy for use or storage . Entropy 
Limited. 
Circle 118 on reader service card 

Solar energy storage chambers are produced 
of modular panels adapted from those used on 
prefabricated walk-in coorers . Panels have 
foamed-in-p lace urethane 4 in. thick , with an 
Fl-value of 33 .90. The panels are held in place 
with steel straps and have a polyethylene liner. 
The chambers provide efficient storage fo r wa
ter, rocks , or eutectic salts, says the manufac
turer. Bally Case & Cooler, Inc. 
Circle 119 on reader service card 

Solar collector panels in five models are de
signed with no mechanical fasteners or caulking 
visible on the face . Frames are bronze, black, or 
clear anodized aluminum for reduced mainte
nance. Four of the panels have aluminum ab
sorbers, with a coating guaranteed for 25 years , 
and tempered, textu red, low-iron solar g lass. 
The fifth, a fou r-panel window, is intended for 
incorporation into a series of collectors being 
used as a non-load bearing wall. It has an ad
justable b li nd in the inner dead-air space. Ap
plications include domestic space heating , 
water heating , and commercial preheating . 
Energy Alternatives. 
Circle 120 on reader service card 

The Mini System for supplementary heating 
consists of solar collectors , storage tank, 
pumps, controls, and a heat extract ion grate for 
the firep lace. It stores heat from the sun and the 
fireplace for use during the night or on c loudy 
days. It can be used with an existing forced 
hot-air system. In addition, a heat exchanger in 
the storage tank preheats domestic hot water, 
reduc ing the length of time required for the 
water heater to run. Southeastern Solar Sys
tems, Inc. 
Circle 121 on reader service card 
[Products continued on page 186] 
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Sunsaf~ solar transfer fluid is a nontoxic , 
noncorrosive, and nonflammable water-soluble 
flu id . As reported by the manufacturer, tests 
have shown that it eliminates galvanic and other 
corrosion even when dissimilar metals are .used. 
Sunsafe 300 and Sunsafe 230 are acceptable 
for solar hot water systems using either 
double-wal l or single-wall heat exchangers. 
NPD Energy Systems, Inc., KTA Products Div. 
Circle 122 on reader service card 

Literature 
Sunstream® solar collectors are available in 
12 standard models and with many design op
tions . Since they are watertight, they can be 
used to form the roof membrane. Frames are 
heavy-duty welded aluminum, and absorber 
plates are tempered glass with copper tubing . A 
20-page brochure provides descriptions, detail 
diagrams , tables of physical characteristics, 
and full-color photos of installations in several 
parts of the U.S. Grumman Energy Systems. 
Circle 204 on reader service card 

'Solcost Space Heating Handbook' consists 
of four sections : Introduction to the program; a 
guide to filling out computer form to be proc
essed at a Solcost service center; how to 
evaluate Sol cost output; and a section on tech
nical details. The printout wil l show optimum 
system size , size of collector and storage, 
pumps, ducts, and other components . For a 

Sunstream solar collectors. 

copy of this handbook, or the Sol cost Hot Water 
Handbook, write on professional letterhead to: 
Solar Group, International Business Services, 
Inc, 101 O Vermont Ave. , NW, Suite 1010, Wash
ington, DC 20005 . 

The Sun Catalog is 224 pages of components 
for energy-saving installations such as collec
tors, pumps, plumbing connections , fans , blow
ers , greenhouses, woodstoves , and many other 
products. Magazines, books , and plans for ad
ditional information are listed. Copies of the 
catalog, at $2 each , are available from : Solar 
Usage Now, Inc. , 450 E. Tiffin St. , Box 306, Bas
com, Oh 44809. 

Air solar heating manual for architects, en
gineers , and solar consultants contains step
by-step procedures for designing a Solaron air 

solar heating system. Information about system 
size, design , installation, and operation for resi
dential , commercial , and industrial projects is 
included. The 175-page manual is $15. Order 
from Solaron Corp. , 720 S. Colorado Blvd ., 300 
Galleria Tower, Denver, Co 80222. 

The Solar-Kai Airheater, designed to provide 
heat for residential , commercial , and industrial 
applications, uses air to transfer heat directly to 
building spaces or to water storage tubes for 
later use. It is made up of panels with removable 
single or double Sun-Lite® polymer covers, a 
solar air mover with dampers and controls , and 
storage tubes . It can be used in either passive 
or active mode. A 44-page "System Design 
Guide" that discusses components , siz ing con
si derations , procedures, and solar heating ref
erences is available for $15 from Solar Compo
nents Div., Kalwall Corp., P.O. Box 237, 
Manchester, NH 03105. 

Solarstrip® is continuously electroplated black 
chrome on copper that offers lower absorber 
plate heat losses , higher collector efficiency , 
and greater Btu output, according to the man
ufacturer. Data sheet gives information about 
performance, applications , dimensions, and 
cost, and compares Btu output of black chrome 
with that of black paint. Berry Solar Products. 
Circle 205 on reader service card 

'Solar Energy Handbook' provides general 
guidelines for the design and application of 
HVAC system controls using solar energy. 
Several configurations of such systems show 
[Literature continued on page 190] 

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

Top - Kyoto Steak House - and right - Barr Office Building, both by 
Rossen/ Neumann Associates, Southfield, Mich. Lower left - Art Van 
Furniture by Robert L. Ziegelman/ Architects, Birmingham, Mich. 
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Beautiful, 
economical exteriors of 
Foremost Steel Fascia. 
More and more buildings are being finished with Foremost 
Fascia .. . pre-fabricated systems that go up fast to save time 
and lower construction costs. Both systems (Quick-Lock and 
Free-Form) carry a 20-year warranty on their Duranar® 200 
finishes. Foremost's money-saving color-coated sheets are also 
available flat; cut to size; and fabricated to your specs. 
Write for complete information. 

FOREMOST 
MANUFACTURING CO. 
21000 W. 8 Mile Road/Southfield, Mi. 48075/(313) 352-7373 

Circle No. 344, on Reader Service Card 





INTRODUCING 

THE MOST 
WEATHERABLE POLYCARBONATE 

PLASTIC SHEET YOU CAN BUY 
Also Featuring Outstanding Abrasion 
Resistance and Virtual Unbreakability 
New TUFF AK CM-2 from Rohm and Haas 
Company has a clear, hard coating that offers 
the following advantages over any other 
coated polycarbonate on the market: 

• Retains its abrasion 
resistance longer 

• Provides greater resistance to 
the effects of ultraviolet rays 

• Preserves its chemical 
resistance longer 

• Has greater resistance 
to delamination 

• Retains superior optics 
over time 

This weatherable coating has virtually 
no adverse effect on the impact 
strength of the polycarbonate substrate. TUFF AK CM-2 
meets the impact requirements of Underwriters' 
Laboratories for burglary-resistant glazing. What's more, 
TUFFAK CM-2 meets the requirements of a safety glazing 
material as defined by the Consumer Product Safety Com
mission's Architectural Glazing Materials Safety Standard 
{16 CFR 1201 ), Categories I and II , and the requirements 
for light-transmitting plastics under building codes. 
A comprehensive, illustrated brochure provides full details 
on new TUFF AK CM-2, the most weatherable polycarbonate 

ROHM 6 availab~e today. To receive your free • 
a HAAS copy, circle the reader service 
~ card number. 
PHILADELPHIA, PA . 19105 JI fl ;I 
In Canada: West Hill, Ontario M1E 3T9 Tuflak®CM·2 

THE POLYCARBONATE 
FOR ALL SEASONS 

TUFFAK 
polycarbonate is a 

combustible thermoplastic 
Observe lire precautions 

appropriate for comparable 
forms of wood For building 

uses check code approva ls 
Access panels may be reQutred 
for evacuahon and ven ting of 
rooms glazed with TUFFAK 
Avoid exposure to heat or 

aromatic solvents. Clean 
wit~ soap and water. 

Avoid abrasives. 
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For further information on Bigelow Contract Products, 
see our insert in your Sweet's Catalogue. Or write or 
call for our "Proven Performers" Booklet: 
Bigelow Contract Department, Bigelow-Sanford, Inc., 
P.O. Box 3089, Greenville, .SC 29602, 803-299-2000. PA-4-79 

Name 

Title 

Address 

City State 

Bigelow 
Beauty up front, performance down the line. 
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how controls are applied to interface solar 
components with conventional HVAC compo
nents. 32 pages. Honeywell, Commercial Div. 
Circle 206 on reader service card 

Silicone materials with 44 applications for 
solar systems are covered in a 12-page color 
brochure. Weather resistance, heat resistance, 
and other properties are discussed. Illustrations 
show application areas of heat transfer fluids, 
sealants, paints, lubricants, and elastomers in 
solar systems. Dow Corning Corp . 
Circle 207 on reader service card 

Stainless steel solar collectors are the subject 
of an article which explains the advantages of 
using steel in collector panels. Several tables 
compare properties of types of steel with re
spect to corrosion resistance, thermal conduc
tivity and expansion, and weather resistance of 
coatings. Field testing, black chrome coating, 
and installations throughout the world are also 
discussed. Molybdenum Mosaic, Vol. 3, No. 3, 
1978. Climax Molybdenum Co. 
Circle 208 on reader service card 

'Solar Energy Systems' is a design manual 
that describes and illustrates various types of 
solar energy systems. It details different alterna
tives for collecting, storing , and distributing 
solar energy for both space and water heating. 
CDA Sun-Chart Hand Calculations simplify 

NOW! A full line 

evaluation of heat loads and collector areas. 
Single copies of the 50-page handbook are 
available free. Multiple copies are $2 each. 
Write on professional letterhead to: Copper De
velopment Association, Inc., 405 Lexington 
Ave , New York, NY 10017. 

Sun-Prid~ domestic hot water heating uses 
solar energy to heat water. The complete sys
tem consists of collectors, pumps, storage tank, 
thermostat, heat exchanger, expansion tank, 
and valves. A four-page folder includes a dia
gram, descriptions of components, and table of 
suggested collector sizes depending upon fam
ily size. Revere Solar and Architectural Prod
ucts, Inc. 
Circle 209 on reader service card 

Solar King1"' heat pumps automatically inte
grate direct solar, solar assisted, and back-up 
source for space and hot water heating. The 
system operation is described in a four-page 
brochure. The collector is illustrated and spec
ification is included, along with a diagram of the 
system. Performance data and physical data 
are provided on the major components. Amer
ican Solar King Corp. 
Circle 210 on reader service card 

'Passive Design Ideas for the Energy
Conscious Architect' explores several resi
dential design areas in the following sections: 
Building configuration ; Atriums and green
houses; Using earth to save energy; Dynamic 
structures ; Building envelope; Windows and 

of PASSIVE SOLAR 
HEATING COMPONENTS 
from stock! 

passive solar collectors ; and Interior subsys
tems. The report was prepared by Professors 
Walter Kroner and David Haviland of the Rens
salaer Polytechnic Institute Center fo r Ar
chitectural Research. The ideas, illustrated and 
explained, have potential energy savings of 20 
to 30 percent. Copies may be had without 
charge by writing on professional letterhead to: 
National Solar Heating and Cooling Information 
Center, P.O. Box 1607, Rockville, Md 20850. 

Suncell® solar heating for industrial process 
heat and air make-up applications is an air-to
air system. Energy absorbed in the collector is 
carried to the area requiring heat by means of a 
blower and ductwork. Four-page brochure 
shows modes of operation and schematics of 
the system, and provides information on sizing 
procedure and technical specifications. Re
search Products Corp. 
Circle 211 on reader service card 

Solar energy swimming pool heating is esti
mated to save from $300 to $700 in energy 
costs per year, depending on size, location , and 
type of fuel currently being used. Two manuals 
are offered: Application manual No. 1- Panel 
area requirement guide for solar swimming pool 
heating systems, No. 19002, 12 pp., $2.95; and 
Application manual No. 2-Solar swimming pool 
heating system hydraulics , No. 19003, 28 pp., 
$4.95. Request copies from Solar Industries, 
Inc., Monmouth Airport Industrial Park, Farm
ingdale, NJ 07727. 
[Continued on page 192] 

Coll "Solar Componentsrr at 603-668-8186. 
PORCELAIN, elegent, ageless . 

e Insulated Sun-Ute® Glazing Panels- Low Cost Standard 
Size Stock Panels for Solar Greenhouses or ANY Solar 
Window 

e Sunwall® Wall & Roof Systems - Engineered, Complete 
Insulated Solar Window, Wall or Skyroof Systems, including 
Panels, Installation System, and Engineering Services 

e Solar Storage Tubes - Lowest Cost per Gallon, 
Non-pressurized, Thermal Storage Vessels available from 
stock in standard sizes 

CABINET PULLS -18 shapes with positive attachme 

devices are produced in 20 standard high gloss and mat 

glazes. PRICE- $2.30 to $4. 75 depending on style, col• 

and quantity . DOOR-KNOBS - custom produced in 01 

standard and unlimited custom glazes. PRICE - a sm; 

premium over a quality metal knob. CATALOGUE-gla• 

ly sent free upon request . SAMPLES at a nominal crn 

Job-tested experience - 23 years. 

e Solar-Kai Air Heater - Simple Air Heater for Sun's Energy 
Pick-up on Walls or Roofs Where Light Is Not Wanted. 

LIETZKE PORCELAl1' 
CABINET PULLS & DOOR Kj 

Or. WRITE for specific literature! 

Solar Components Division. KALWALL CORPORATION 
P.O. Box 237. Manchester. N.H. 03105 

Circle No. 363, on Reader Service Card 
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LIETZKE PORCELAINS, 1734 SAXE ROAD, MOGADORE, OHIO 44260 [; 

Circle No. 368, on Reader Servi· 



I'd like to get Vernitron in my system. Tell 
me more about your sterilizers, washers, 
dryers and T.E.S.S. systems. . PA479 

Name Title ___ _ 
Institution ________ _ 

Address 
City 

State Zip 

VERNITRON MEDICAL PRODUCTS 
5 Empire Boulevard Carlstadt, New Jersey 07072 
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Mechanical systems 
Products 
Zoneline® Ill extended range heat pumps are 
through-the-wall units that provide individual 
room heating and cooling . Available in three 
models, they have performance ratings of 9100, 
11 ,500, and 14, 100 Btuh . Savings compared to 
conventional resistance heat/cool air condition
ers can be anywhere from 22 to 55 percent, de
pending upon geographical location. They are 
suitable for both new and retrofit installations. 
General Electric Co. 
Circle 123 on reader service card 

Enreco@' energy recovery for buildings requir
ing fresh-air make-up can reduce boiler loads 
and air-conditioning comp ressor capaci ty by as 
much as 25 percent, accord ing to the manu fac
turer. Use of the unit permits smal ler HVAC sys
tem size, reduces fue l consumption, and since it 
is a packaged unit requiring no field assemb ly, 
installation costs are lower. The heat wheel ex
changer is capable of recovering both sensible 
and latent heat. Energy Recovery Co. 
Circle 124 on reader service card 

Zero Energy Band thermostats provide 
specific heating and cooling setpoints for an ad
justable range over which no energy is con
sumed to maintain space temperature. Model 
TP978 has a heating range that may be set be-

Zoneline Ill extended range heat pumps. 

tween 60 and 75 F; cooling range between 75 
and 90 F. Model TP970 has a single setpoint at 
the center of the desired range and adjustable 
stops to limit the range of adjustment allowed to 
the occupant. Both are adaptable to most new 
and existing HVAC systems. Honeywell , Inc. 
Circle 125 on reader service card 

Enertech 80 energy management offers pre
designed interface control built into heating , 
ventilating , and air-conditioning components. 
By monitoring mechanical and electrical 
equipment, the manufacturer says, building 
operators can save up to 35 percent. The sys
tem compares outside and inside temperatu res 
and computes the amount of heating or cooling 
time needed to reach preset comfort levels. 
Also, by assigning priorities to various electri cal 
loads, the operator can shut down those with 

Enreco energy recovery system. 

the lowest rating as demands reach peak loads. 
Included in the control is a means of eliminating 
unauthorized access to the area. McQuay
Perfex, Inc . 
Circle 126 on reader service card 

Energy management by computer is offered 
in several programs. Series/1 Facility Control/ 
Power Management and Series/1 Supermarket 
Energy Management are for businesses with 
energy bills exceeding $5000. System/? Pro
grams, for larger, more complex needs, also 
monitor and control lighting , heating, and air 
condit ioning . As demands reach a predeter
mined rate, devices are shut down in selected 
areas that will not interrupt vital se rvices. IBM, 
General Services Div. 
Circle 127 on reader service card 
[Products continued on page 194] 

u-poxy/wo 
TILE MORTAR AND GROUT 

... M.N!JfHul 

Hard bargain. 

... A unique, 3-part water-dispersed epoxy
cement system . .. the best "working" and per
formance fea tures of epoxy and Portland 
cement. Can be used as a setting bed and as 
grout . . . easy-to-work, water cleanable, tough, 
stain-res istant, smooth fast set, BONDS TO 
DAMP SURFACES . .. it's easy to mix, non-toxic. 
U-Poxy/WD is excellent for problem areas . .. 
counter tops, entries ... OVER PLYWOOD OR 
CONCRETE. 
SEVEN RICH COLORS to enhance any installa
tion. of ceramic t~le, quar- ~.··· - ········~ 
ry tile, slate, brick, pav- ~I 

Sanspray. pre-finished natural stone sidings give you 
the enduring beauty of stone at a fraction of the cost. 
Get your hands on our free 3"x5 11 sample and find out 
for yourself why more and more architects are turning 
to Sanspray's exciting exterior system. Simply circle the 
reader service card or write directly to: 

El 
SdftSPRdY ---

FREE SANSPRAY SAMPLE 
630 Martin Avenue 
Santa Clara, California 95050 
(408) 244-3292 

Circle No. 398, on Reader Service Card 
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ers, marble and pre-cast \ M ! 
terrazzo. Mortar Gray/ \ . 
Sand Beige I Flash Wal- L __ __J tull 
nut/Dark Olive/Flame- writetortion! 
Tile Red/Char Black and 1ntorrna 

White. 0 Th U C e pco ompany 
Bostik Chemical Group 

USM Corporation 

4805 Lexi ngton Ave., Cleveland, OH 44103 

PLANTS : Cle'(eland. OH & Long B eac h . CA 

Circle No. 405, on Reader Service Card 



•teel framing saved more than S150,000 
in four-story retirement complex 

Local code restrictions for wood frame construction would have limited Casa de los 
Amigos in Redondo Beach to only three stories, but four stories were needed to provide the 
desired 136 living units on the land available for this HUD approved senior citizens' project. 

In seeking alternatives, a structure combining steel framing on the first floor with three 
stories of wood framing above was shown to have many problems. The accepted solution, a 
design prepared with the help of lnryco engineers, used lnryco/Milcor roll-formed steel stud 
and joist framing throughout. It solved construction problems and also reduced costs by 
$155,470. 

Architectural and structural design assistance from our experienced staff . 
Counsel for owner, designer and contractor based on our longtime involvement in 

steel frame construction - including an honest appraisal of its suitability for your project. 
The combination of benefits inherent in our systems: design flexibility ... 

construction speed through advance fabrication of framing assemblies . . . thermal energy 
efficiency ... capacity to withstand heavy seismic and high wind loads . . . numerous one-
and two-hour fire rated assemblies . .. insurance advantages of non-combustible components . 

Let us help you increase construction efficiency and reduce costs on your projects. See 
the information on our steel framing systems in Sweet's: General Building File, section 5.3 / ln, 
and Light Construction File, section 5.3/lnr. (Or write for Catalogs 37-1 and 37-2 .) Then give 
us a chance to discuss their application to your projects. 

Milcor Division; INRYCO, Inc.; Dept. D-4069; P.O. Box 393; Milwaukee, WI 53201 . 

lnryco I Milcor® 
Steel Framing Systems 

Casa de los Amigos, Redondo Beach, California 
Architect: Arthur Hugh Kensler, A. I.A., Los Angeles, CA 
General Contractor: J. R. Slaught Construction Co., Irvine, CA 
Framing Contractor: W. C. Froelich, Inc., Buena Park, CA 

Circle No. 357, on Reader Service Card 

lnryco 
an Inland Steel company 

A9-37-1 
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A solid state elevator motor drive, Mark V, is 
estimated to save up to 35 percent in elevator 
power cost, with machine-room space saving of 
40 percent. Weight savings are said to be as 
much as 50 percent, which can reduce con
struction costs. The unit has a programmable 
solid-state control system that contro ls up to 
eight cars in a bank of elevators, and it can be 
reprogrammed as needs change . Westing
house Elevator Co. 
Circle 128 on reader service card 

Heat consumption meters that attach to 
radiators, baseboard units, or other heating sur
faces allocate costs of heating energy in apart
ments, condominiums , and cooperative apart
ments more equitably. The company also man
ufactures thermostatic valves to automatically 
regulate heating for even room temperature and 
to balance a heating system. Another control 
regulates flow and temperature of heating water 
according to outdoor temperature. lsta Energy 
Systems Corp. 
Circle 129 on reader service card 

Automated building control systems. JC-80 
is a computerized control system. One operator 
at a single-unit console monitors and controls all 
building systems: heating, ventilating, cooling, 
fire safety, security, and sound systems. The 
control center also stores information about 
energy use which can be retrieved to show 

where energy can be reduced. The installation 
can pay for itself in as little as th ree years 
through energy savings alone, according to the 
company. An analysis sheet and energy su rvey 
service are also offered . Johnson Controls, Inc. 
Circle 130 on reader service card 

SunPath<!B> heat pumps in 7V2- and 10-ton 
models are designed for energy-efficient heat
ing and cooling of commercial buildings. The 
roof-top units have bottom duct connections, 
but there are concentric or end discharge op
tions. Supply and return duct kits are available 
accessories. York Div. , Borg-Warner Corp. 
Circle 131 on reader service card 

Energy-integrated air conditioning that can 
be interfaced with all types of available energy 
sources, including solar, provides a more com
fortable environment with reduced requirements 
for space and energy, at cost savings. Humidity 
from outside air is removed and rejected to 
cooling-tower water or other area that is 
not energy intensive, thus lowering the air
condition ing load. According to the manufac
turer, chi lled water temperature can be raised 
from 42 F to 55 F. The system provides con
stant spatial ai r movement with ind ividual zone 
control. Ross Air Systems Div., Midland-Ross. 
Circle 132 on reader service card 

Co-Ray-Vac heating is a series of ceiling
suspended burners, connected by piping, 
which radiate heat. Metal reflectors over the 
pipes direct heat downward, and an exhauster 

draws heat through the system, expelling prod
ucts of combustion. Factors contributing to what 
is said to be a 50 percent more efficient system 
are high combustion efficiency, less heat strat
ification , comfort at lower temperatures, and re
duced building heat loss. The heaters are suita
ble for offices or showrooms, movie theaters, and 
restaurants. Roberts-Gordon Appliance. 
Circle 133 on reader service card 

Literature 

'Energy Efficient Space Conditioning' pro
vides data based on actual performance tests 
as a guide to installation of evaporative cooling 
systems. The manual includes formu las for cal
cu lating correct cooler size and determining 
energy use. According to the company, inde
pendent tests show that evaporative coolers 
require less energy than other cooling systems. 
International Metal Products Div., McGraw
Edison. 
Circle 212 on reader service card 

Fan-forced and radiant auxiliary heaters for 
res idential use provide spot heating fo r areas 
where extra warmth is desired, without the need 
for increasing heat throughout the structure. 
Models combined wi th ceiling lighting and ven
tilating, infrared heating lamps, wall models, 
and other heaters are described and illustrated 
in a 12-page brochure. NuTone Div., Scoville. 
Circle 213 on reader service card 
[Literature continued on page 196] 

STEEL• ALUMINUM 
STAINLESS• FIBERGLASS 

PERF-GRATE • EXPAN-GRATE 
STAIR TREADS• TRENCH GRATINGS 

CATWALKS• PLATFORMS 
PIT COVERS 

It's the new "Do it with shakes and shing les" kit. 
The most complete cedar library ever created for architects. 

GET THE "HOLE" STORY ON 
PERFORATED METAL+ WIRE CLOTH 
EXPANDED METAL+ BAR GRATING 

GRIP STRUT SAFETY GRATING 

Covers 10 basic "How to" subjects: Insulation. 
Ventilation . Roof Junctures. Valleys and Flashings Product 

selection . Economy grades. How to specify Care and 
treatment. Finishing Literature catalog All free. 
Send for the Cedar Library, Suite 275 , 515-116th 

Avenue NE, Bellevue, WA 98004. 

Or use the reader service number 390 

Respond. 
Red Cedar Shingle & Handsplit Shake Bureau 

Circle No. 390, on Reader Service Card 
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SAME DAY SHIPMENT FROM THE 
LARGEST STOCK IN THE " HOLE" COUNTRY! 

CALL OR WRITE FOR OUR NEW CATALOG AND STOCK LIST 

McNICHDLS CD. 
5501 Gray Street I Tampa, Florida 33609 

813/876-4100 
CALL TOLL FREE 

800-237-3820 (In Florida) 800-282-6600 

,, ,,,, ,,,, ,, 
Mtmbr1 

S111 IS1 111 ci 
C1n111 ln 1t11~ 11 

Circle No. 373, on Reader Service Card 



'LOG IN SWEET'S 32(d)/Po 

PORTLAND CEMENT 
ASSOCIATION 

Old Orchard Road, Skokie, IL 60077 
312/966-6200. Ext. 366 Dept. PA-49 

Today's need for energy-conserving 
buildings makes concrete the designer's 
logical choice. Concrete lends itself 
naturally to design which is highly 
creative-and at the same time-can be 
dramatically energy-efficient. For 
example, the Lincoln Library (shown 
here) has a concrete building envelope 
that contributes to the overall efficiency 
of the building. Concrete walls, 
limited glass area, sun shading and 
reflective surfaces combine to form an 
envelope that dramatically reduces the 
heat load of the building. What's more, 
when used throughout, concrete's design 
integrity provides pleasing visual continuity 
and contributes long-term investment 
advantages. Mail the coupon. We'll send 
you more information about designing 
for energy conservation with concrete. 

Write for detai ls on how the build ings shown here took 
advantage of concrete design to save energy. 

NAME~----------------

COM P ANY~--------------~ 
AD DRESS _______________ ~ 

CITY _______ STATE ___ ZIP _ _ _ 

1. Basin Electric Cooperative. Bismarck. 
N.D. 
Arch itect: Ritterbush Associates 

2. Zora Neale Hurston Bui lding, Orlando, 
Fla. 
Archi tect: Lewis and Burke Associates, 
Inc. 

3. Terraset Elementary School , Reston, Va. 
Arch itect: Davis , Smith and Carter 

4. Arizona Bank Building, Phoenix 
Architect: Kelley-Marshall Associates 

5. Li nco ln Library , Springfield, Ill . 
Graham, O'Shea and Wisnosky, 
Arch itects & Planners, Inc. 
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Rational Energy Analysis Procedure (REAP) 
is an automated analysis program for building 
energy systems. Information 1s fed into a com
puter using a standard calcu lator keyboard, 
and responses are in English . Using local 
meteorological data, the operator can calculate 
design heating and cooling loads, refrigeration 
machinery energy consumption , and energy 
used by other HVAC components. The energy 
and life-cyc le costs of large or small, new or 
existing projects can be determined with this 
program. Carrier Air Conditioning . 
Circle 21 4 on reader service card 

Energy management for institutions. Two 
publications of the Department of Health, Edu
cation and Welfare are "Total Energy Manage
ment for Hospitals" (HRA 77-614 , 92 pp.) and 
"Total Energy Management for Nursing Homes" 
(HRA 78-613, 72 pp.). Both are aimed at energy 
conservation by making building systems as ef
ficient as possible. Plans for developing a pro
gram of energy management include analyzing 
energy used , surveying systems for faults , de
veloping and implementing a plan for conserva
tion, and monitoring the plan . Guidelines indi
cate modifications that can be made to improve 
operating efficiency. Worksheets are included . 
Request copies, by title and number, from De
partment of Health , Education and Welfare , Pub 
lic Health Service, Health Resources Adminis
tration , Hyattsvi lle, Md 20782. 

Heat recovery computer analysis service, 
avai lable to those involved in HVAC for plants , 
and commerr: ial and institutional buildings. de
termines the optimum design of coi l run-around 
waste-heat recovery systems. Provided with the 
volume and temperature of both exhaust air and 
intake ventilation ai r, the computer wi ll deter
mine the number and size of coils and rate of 
flow of solution used in this type of system to ob
tain maximum heat transfer and maximum re
duction in fuel consumption. American Air Filter 
Co., Inc . 
Circle 215 on reader service card 

Building envelope 
Products 

Residential skylights . 

Th e patented Hume system sets state 
of - th e-art perfo rm ance standards for 
in -ground automati c snow melting . So 
reliable, it's backed by a full five - year pipe 
system warranty. Our latest illustrated 
brochure co ntains fu ll deta il s and system 
spec ifi catio ns. Send for your copy today. 

HUME SHOW MELTING SYSTEMS, INC. 
4405 FERNLEE AVENUE • ROYAL OAK, M ICH IGAN 48073 

(3 13) 549 - 2830 

Circle No. 355, on Read er Service Card 
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Residential skylights to provide light and venti 
lation can be installed in new or existing bui ld
ings. The assembly includes copper flashing, 
double-insulated acrylic dome, curb liner. and 
fiberg lass sc reen . It is operated by a chain that 
can be controlled by hand, pole, or motor. Ven
tarama Skylight Corp . 
Circle 134 on reader service card 

Energy-saving ceilings as a means of cutting 
heating and cooling costs are discussed in a 
16-page brochure. There are panels, boards, 
and insu lating baits that can be used in existing 
ceiling grids. A step-by-step procedure to follow 
for estimating savings possible is provided, as 
well as a worksheet showing an example based 
on an actual bui lding . Owens-Corning Fiberglas 
Corp ., Bui lding Products Operating Div. 
Circle 135 on reader service card 

Thermawall foil-backed rigid urethane insulat
ing panel permanently bonded to gypsum 
board is designed for use on interior walls, and 
on vaulted ceilings in residential construct ion . It 
is applied with the Thermawall nailless fastening 
system. that avoids nail penetration of the 
panels. Rmax. Inc . 
Circle 136 on reader service card 

lnsul-Aitf® vapor barrier latex paint is applied 
to interior walls and cei lings to help protect insu
lation against moisture. According to the man
ufacturer, it reduces the flow of water vapor 
through relatively porous construct ion materials. 
[Products continued on page 198] 
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ova, an exceptionally com
rtable, stacking chair, can 
.ter to the upscale image of corporate 
ning rooms, or stand up to the pan
!monium of teen agers in cafeterias and 
1ssrooms. 

Noya. A three-year guarantee. 
ova's unique cross-frame design 
1minates the need for easily-breakable 
~lded connections found in many 
her systems. 

So after successfully testing it in over 
i0,000 sittings, each up to 220 pounds, 
ithout any damage, we off er a three-year 
ructural guarantee on each chair. 

The shell, molded in either nylon or 
)lypropylene, is light enough to move, 
:t heavy enough to provide extra 
rength and durability. And unlike 
tinted metal shells, the color is integral, 
, a scratch on the surface only reveals 
e same color underneath. 

NoYa. Unlimited options . 
When Gerd Lange designed the Nova 
system in 1970, winning one of Germany's 
leading design awards, he planned for 
almost every option. 

You can order upholstered pads 
that can be replaced nght on the prem
ises, chair-stacking dollies, gangi?g 
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 if you're ingemous enough to 
think cf something more, we can prob
ably make it on special order. 

NoYa. It's parked eYerywhere. 
Since its invention in 1970, Nova has sold 
by the tens of thousands all over the world. 

Mt. Sinai Hospital, The Univer
sity of Alaska, the Guggenheim 

Museum and the Largo Library use it. 
When Pan Am flies into J.F.K., Nova 

is waiting. 
Prudential Life, Bell Telephone, Hol

iday Inn, and Zip'z ice cream parlors 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 information 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. 

1 For your convenience, we have additional a 
showrooms in Chicago, Dallas, Los Angeles, 
Atlanta and Seattle; sales offices in Boston, 
Cincinnati, Detroit, Houston, Miami, Philadelphia, Pitts· 
burgh, San Francisco, Washington, D.C. and selected 
furniture dealers nationally. Member ASID, IBD, BIFMA. 
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Applied at 400 sq ft per gallon, the paint has a 
moisture permeability rate of 0.6. Quick drying 
time permits topcoating in four hours. Glidden 
Coatings & Resins, Div. of SCM Corp. 
Circle 137 on reader service card 

Sunwall® solar windows are made of heat
and pressure-bonded Sun-Lite® fiberglass
reinforced polymer faces on extruded aluminum 
grid core. The translucent panels are effective 
insulating, weathertight covers for walls or roofs 
wh ich transmit solar energy. They can operate 
as solar windows for passive solar systems or 
can provide a weatherproof covering for active 
or passive collectors. The 4-ft- or 5-ft-wide 
panels are suitable for industrial or residential 
applications. Kalwall Corp. 
Circle 138 on reader service card 

Llamar® solar control window film conserves 
energy, eliminates ultraviolet damage, and im
proves the safety of ordinary glass. Applied to 
the inside of window glass, the film reportedly 
can cut cooling costs up to 30 percent The 
polyester film is available tinted, with or without 
metalizing. Martin Processing Inc., Film Div. 
Circle 139 on reader service card 

Hollow Macrospheres are made up of 75 per
cent hollow glass bubbles and 25 percent 
phenolic resin binder. About one-quarter the 
size of a grain of salt, the tiny spheres flow easily 

Architectural 
Sign age 

by 

zax 
• 

Interior & Exterior 
Signs 

Directories 
Letters 

• 
Send for FREE Catalog 

ZAX Corporation 
17 Otterson Street 
Nashua, NH 03061 
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and are generally static-free . Used as insula
tion, a 1-in. thickness wi ll provide an R facto r of 
3. Since they can be easily moved, they can be 
pumped elsewhere when heat gain from the sun 
is desired, and pumped back to prevent loss of 
heat in the absence of sun. 3M Company. 
Circle 140 on reader service card 

Roof deck systems made of perlite concrete/ 
polystyrene have two-hour fire rating and 
U-values as low as 0.040 Btu/hr/sq ft/F. Fou r
page catalog discusses the application, physi
cal property data, and weight comparisons with 
other roof types, with details of six different de
signs. Guide specification is included. Perlite 
Institute, Inc . 
Circle 141 on reader service card 

Roof insulation of urethane core, bonded with 
asphalt-saturated felt skins, kraft-paper skins, or 
asphalt-saturated felt top and perlite base, can 
be used in built-up roofing systems. Depending 
on type and thickness, Fl-values range from 
6.67 to 22.22. Tapered, felt-skinned roof insula
tion is also available. NRG Barriers, Inc. 
Circle 216 on reader service card 

Gaftemp lightweight, rigid insulation board 
is composed of expanded perlite particles 
blended with binders and fibers. The top is 
sealed with a special coating to retain the 
proper amount of mopping bitumens and to 
help assure positive adhesion of the built-up 
roofing membrane. It is usable over nailable, 
non-nailable, or metal roof decks. It offers de-

pendable thermal insulation and dimensional 
stability during seasonal wet/dry and hot/cold 
cycles, according to the manufacturer, and is 
usable with hot and cold adhesives. GAF Corp. 
Circle 217 on reader service card 

Literature 

Vari-Tran®-coated glass screens out heat
producing sunlight in commercial, industrial , 
and institutional buildings to reduce energy 
costs. A six-page color brochure illustrates 
buildings that use this glass and the tints avai l
able. Tables show transmittance, reflectance , 
U-value, and shading coefficients of the various 
coatings on monolithic, Thermopane, laminated 
glass, and triple Thermopane. Libbey-Owens
Ford Co. 
Circle 218 on reader service card 

Settef exterior wall insulation and finish can 
be used on wood stud frame, metal stud frame, 
masonry, or concrete walls. The expanded 
polystyrene board is adhered to the surface with 
a mixture of portland cement and primer/ 
adhesive. Reinforcing fabric is embedded on 
the face in a layer of the adhesive/cement, fol
lowing which the desired Sette! finish is applied 
by trowel. There are over 100 colors and four 
major textures available. Additional information 
about the system is provided in an eight-page 
brochure. Compo Industries, Inc. 
Circle 219 on reader service card 
[Literature continued on page 203] 

Hearing Aids ... 

Even in high traffic areas, 
ADCO telephone booths are 
hearing aids-they make con
versations easier to hear, be 
heard, and not be overheard. 

Thick acoustica l blankets, 
behind the perforated interior 

walls, trap noise and ensure 
telephone privacy. 
Send today for free 

1
. _ _ 

color brochure on ....::.=:.-
ADCO booths for ~{ >f 
every location and ~ 
need. - __ 

ACOUSTICS DEVELOPMENT CORPORATIOtl 
P.O. Box 397-1850 Holste Rd., Northbrook, Ill. 6006: 

312/272-8880 
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d: Galax Sun Controller b Levolor 

LEVOLOR Practical is an important part of being beautiful, 
especially in this day and age. That's why the window 
blinds you prefer to specify for their looks, are also the 

CONTROLS ~~~~l~~a~~~r:
0~~:ab~1~~;o~:r'2o~~~~~:r 

Blinds. For complete specifications write for 
the new edition of Levolor's Architects' Manual. 

THE SUN ~~~o~~;~ee~~zen, Inc. 

Hoboken, NJ 07030 

LEVO LOR" BLINDS 
Riviera/ Galax{ 



ight ingenious ways to save energy, 
even in a bitter cold New Hampshire winter. 

This is the new Norris Cotton Federal Building in 
Manchester, New Hampshire. Here, where the 
winters are long and icy, energy conservation is a 
must. 

Today, in fact, the federal government is setting 
performance standards for energy conservation in 
all of its buildings. This one was specially designed 
as a prototype to demonstrate many energy-saving 
features. 

To the architects, Nicholas and Andrew Isaak of 
Manchester, this was an unusual design challenge. 

The material selected was masonry. 
Because masonry has the mass and density to 

make it more thermally efficient than other 
materials, it keeps heat in during winter months and 
heat out during summer months. According 
to the General Services Administration, this 
masonry building is estimated to save 53 percent of 
the energy that would be used by a conventionally 

constructed building of the 
same dimensions. 

Now, read about some 
of the design features 
of this building that 
can save energy and 
money on other buildings: 

1. The shape, as cubical as possible, 
minimizes wall area exposed to elements
unlike more traditional rectangular 
buildings. 

2. The massive north wall has no windows, and 
core elements (stairs, elevator shafts, toilets, 
etc.) are located adjacent to north wall. 
This, of course, is a masonry wall. 

3. The window area is only 12 percent of the 
other three walls. 

4. The mass (weight) of the masonry exterior 
walls (100 lbs. per sq. foot) takes maximum 
advantage of thermal storage. Walls are 
granite veneer, insulation, 12-inch concrete 
block. 

5. A light-colored roof serves as heat reflector. 
6. Windows are shaded by fins. Fin size varies 

with orientation of facade. 
7 .. The lighting systems are designed for 

minimum impact on inside heating and 
cooling systems. 

8. Solar collectors, which augment the heating 
system, have been installed on the roof. 

If you would like more information on the 
energy-saving performance of masonry, write 
IMI. 

Nicholas Isaak and Andrew 
Isaak, Architects 
Davison Construction Co. 

Local 6, New Hampshire,BAC 

International 
Masonry Institute 
(T he Brick layers' Internat ional Union and the 
Mason Cont ractors in the U.S. and Canada) 

823 15th Street, N.W. , Suite 1001 
Washington, D.C. 20005 

(202) 783-3908 
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Literature continued from page 198 

Solar lighting by means of skylights helps to 
reduce use of electrical energy. Domed models 
catch light earlier in the day and later in the eve
ning than flat types do. Colder areas require 
double glazing to reduce heat loss. A 16-page 
brochure shows styles available, custom
designed installations, and heat and smoke 
vents. Company also offers a solar lighting 
computer analysis . Wasco Products, Inc. 
Circle 220 on reader service card 

'Use Solar Daylight & Heat' is a 20-page 
brochure that illustrates the ways in which win
dows can be used to take advantage of day
light and sun to provide light and heat gain. In 
addition, there is a table of insulating values of 
single- to quadruple-glazed windows. Graphs 
show single- and double-glass window area 
influence on heating and cooling requirements . 
PPG Solar Products Dept. 
Circle 221 on reader service card 

Roof insulation to meet insulation needs, code 
requirements, and principal fire insulation clas
sifications is produced in five types. Thermax® 
is isocyanurate foam board with glass fiber rein
forcement for use on steel decks requiring Fac
tory Mutual Class 1 approval. Tempchek®, a 
urethane foam plastic insulation board, can be 
used either over or under a roof membrane. 
Celo-Therm® is perlite roof insulation board that 
is lightweight, resistant to moisture, and has 
good insulation value . Tempchek Plus®, a com
posite board of perlite and urethane foam for 

Solar lighting by means of skylights. 

use over steel decks, is approved for Factory 
Mutual Class 1 construction. Fiberboard is a 
wood-fiber general purpose roof insulation 
board. Descriptions, property tables, and ad
vantages of each are given in a 12-page 
brochure, along with specifications. Celotex 
Corp. 
Circle 222 on reader service card 

'Energy-Saving Aspects of Levolor Blinds.' 
Savings figures given in this report are based 
on a comparison of installations using clear 
glass and heat-absorbing glass, each with and 

without blinds . Tables compare initial invest
ment, estimated annual energy requirements, 
and 20-year life-cycle costs for each -of the four 
types of windows. Potential for lower capital in
vestment because of reduced loads is also 
considered. Levolor-Lorentzen. 
Circle 223 on reader service card 

Wall systems with thermal isolation features 
and air infiltration control offer energy conserva
tion. A four-page color brochure describes and 
illustrates these and other features of Series 100 
and 400 curtain walls. Howmet Aluminum Corp. 
Circle 224 on reader service card 

'Earth-Integrated Buildlng Construction' dis-· 
cusses methods of building entirely under
ground, into hillsides, or with earth berming. 
The report touches on the history of under
ground building and reasons for current inter
est, and presents photos and drawings of and 
data about several such buildings . Recom
mendations for underground construction 
cover planning to avoid water infiltration, in
sulating effects of various depths of earth, 
drainage, waterproofing, and moisture control. 
Request Report CR056.01 B, at $1.50 each, 
from: Portland Cement Association, 5420 Old 
Orchard Rd., Skokie, 1160076. 

Zonolite® insulation products for walls are: 
Thermo-Stud, with patented metal furring 
channel, for interior walls; masonry insulation, 
lightweight, free-flowing granular vermiculite to 
be poured into cores and cavities of masonry 
walls; and styrene foam, expanded polystyrene 
[Literature continued on page 204] 

Guaranteed Parapet Protection 
... It's a "snap" with Hickman. 

Hickman PERMASNAP Coping 
... it's a "snap" to .install. 

After the galvanized cleat and special chair 
are mounted on the masonry, the Hickman 
Coping Cover simply " snaps" in place. There 
are no nails, no wood nailer, no screws, no 
imbedded anchor bolts. The PERMASNAP 
System is guaranteed waterproof . . . and 
withstands 60 pounds per foot uplift . For fast , 
effective protection plus good looks, specify 
PERMASNAP Coping by Hickman. See us in 
Sweet 's (7.3 Hi). 

Call our FREE "Roof-Line" .. . 1·800-438-3897 
Available in Canada 

HICKMAN 
ALUMINUM CONSTRUCTION PRODUCTS 
W P Hie kmar Compar.v ~ h ->wee T 1 CreE:.K Roar 
P 0 B1'x 1500~ Ashev1l lP, N '13801 704' <14-4000 



Literature continued from page 203 

to insulate foundations, walls, and roofs. The 
three are described in a 20-page brochure that 
includes photos of products being installed , de
tail drawings, and specifications. W.R. Grace & 
Co., Construction Products Div. 
Circle 225 on reader service card 

Windows and gliding doors. This 52-page 
1979 catalog of windows and gliding doors is 
expanded to include a technical support sec
tion that features a reference chart of glazing 
options available . Also included are data on in
sulating values, heat gain, air infiltration, and 
testing procedures. Models include vinyl-clad 
windows and doors, as well as primed and 
prefinished types. Andersen Corporation . 
Circle 226. on reader service card 

Thennocore® evaluation of bullt-up roofing 
combines infrared remote sensing with on-site 
inspection. Infrared scanning .bY air indicates 
areas of water infiltration into the insulation, with 
the extent of damage determined by visual in
spection of the roof . A written report of the roof's 
condition identifies areas requiring either repair 
or replacement. The service is described in a 
four-page brochure. Tremco. 
Circle 227 on reader service card 

Styrofoam@ RM insulation protects single-ply 
roofing membranes from ultraviolet light, temp
erature cycling, and physical abuse. Crushed 

stone provides ballast and a surface for foot traf
fic. The insulation is suitable for upgrading 
thermal insulation of existing roofs. Four-page 
folder also includes information on the instal la
tion of this insulation over liquid membrane sys
tems. Dow Chemical U.S.A. 
Circle 228 on reader service card 

Comparison of heating and cooling costs. 
Charts in this 28-page booklet aid in calculating 
U-values for roof and wall systems of various 
types of construction. Table shows median 
temperature extreme, average winter tempera
ture, and annual degree days for several cities 
in every state . Sample problems illustrate how to 
calculate heating and cooling costs using in
formation from the charts and table . Armco 
Building Systems. 
Circle 229 on reader service card 

'Energy: How to conserve it when you build' 
is an 18-page booklet that discusses planning 
a building to save energy and costs. Insulation, 
roofs, and walls are considered from this 
standpoint, and information is provided about 
how Butler buildings are constructed for energy 
efficiency. Butler Manufacturing Corp . 
Circle 230 on reader service card 

Building materials 

Major materials suppliers for buildings 
that are featured this month as they 
were furnished to P/A by the architects. 

Problem Wall? 
Flexi·Wall! 
Flexi-Wall® is the one-step process 
in covering walls for renovation or 
new construction. Goes up like 
wallcovering . .. over many surfaces 
... hid.ing blemishes, brid_ging_ga,p!i. 
Dries hard as plaster. F.asy to put 
up, easy to clean, easy on the 
budget. In 23 colors. Problem wall? 
Flexi-Wall! Write fox samples 
Flexi-Wall Systems, P. 0. Box 88, 
Liberty, SC 29657. 

Pitkin County Airport Terminal (p. 120). 
Architects: Copland Finholm Hagman Yaw Ltd., 
Aspen, Co. Concrete spread footings : Martin 
Marietta. Glu-Lam post and beam: lntermoun
tain Beam Co. Concrete masonry units : Valley 
Building Supply. Concrete slab on grade: Martin 
Marietta. Wood joists: Boise Cascade. Earth 
and glass: Thermoglass of Denver. Wood wall 
surfacing: Valley Building Supply. Concrete 
floor surfacing: Martin Marietta. Acoustical tex
tured gypsum wallboard: U.S. Gypsum. Asphalt 
roofing and dampprooting: Johns-Manville. In
sulation blankets: Owens-Corning. Interior root 
drains: Wade. Aluminum window frames: North
rup Architecture. Overhead rolling door: Over
head Door Co. Hardware: Schlage. Paint and 
stain : Olympic . Wood benches: J .G. Fluores
cent light fixtures: Universal. Plumbing and 
sanitary: Universal-Rundle . Forced-air heating: 
Trane Manufacturing . Solar: Zomeworks. 
Plant Science Building, Millbrook, NY (p. 
124).Architect: Malcolm Wells, Brewster, Ma. 
Solar panels: Chamberlain Mfg . Corp., KTA 
Products Div. , NPD Energy Systems. Chiller/ 
heat pump: Dunham-Bush Inc. Evaporative 
condenser: Baltimore Air Coil Co. Air-handling 
units : Trane. Solar water pumps: Weiman Pump 
Co. Automatic control system: Robertshaw Con
trols Co. Plumbing fixtu res: American Standard. 
Plumbing fittings: Richard Fife Co., Sloan Valve 
Co. Electrical distribution: ITE Corp . Fire alarm: 
The Edwards Co. Lighting fixtures: Lam, Alco, 
Miller, Lite Control, Daybrite, Prescolite, Omega, 
Smithcraft, Crouse Hinds, Moldcast, Benjamin, 
Lightolier. 

•f f.'f!:!!:.~ lelar Lile®energy saving skylights are manufac
tured by Faulkner Plastics incorporating both PLEXIGLAS® acrylic 
and LEXAN® polycarbonate glazing materials. Clear or solar control 
tints are available. A comprehensive range of standard and custom 
sizes and styles are offered with single, doubl13, and triple glazed con
struction. The new patented TRI -THERM® units offer the maximum 
available in energy saving plastic skylight values. Also included in the 
brochure are detailed physical characteristics including thermal 
transmittance (U values) and condensation factors. A brochure which 
illustrates canopy or walkway covers on a custom order basis is also 
available. Faulkner wants to be your skylight company. 

Circle No. 342, on Reader Service Card 
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707 Series. 
All-purpose steel door. 

Available in 2 thicknesses -
13/s" with 18- or 20-gauge face skins; 

and 13/4" with 14-, 16-, 18- or 20-gauge 
face skins, all standard. Choose from face 

skins of cold rolled, galvanealed, stainless or 
embossed steel. Core is a solid slab of polystyrene, 
continuously bonded to skin. Wide choice of sizes , 

metals, louvers, lite arrangements, colors, fire protection 
and hardware preparations. 

CuPPies means 
mo Pe 

Jreedon'I 
of~ce. 

More freedom of choice means offering you 
more standard ways to close a doorspace 

than any other manufacturer of steel 
doors and frames. 

More standard face widths: 1", 1%", 1V2", 
1 %"and 2". 

More skin gauges (see above). 

More flush and drywall frame depths: 
3V2"-12", in Vs" increments. 

In short, more ways to satisfy your needs 
without having to get into 

custom manufacturing. 

747 Seri.es. 
Extra heavy-duty 

door, recommended 
for factories , work areas, 

shipping or receiving locations, 
etc. Available in any thickness, height, 

widths up to 5'. Steel-ribbed, with either 
cold rolled or galvanealed 14-, 16- or 18-gauge 

face skins. Like 707 Series, utilizes U-shaped, hinged 
reinforcing channel and a continuous, beveled 1/s-inch 

in 2-inch lock edge channel. 

Of course, when a project demands standard 
and custom sizes and configurations, Curries 

can supply you with both. And eliminate the 
delivery, service and hardware-coordination 

problems that arise when working with two 
suppliers who many times are from different 

parts of the country. 
Standard, or custom-made. Either way, your 

local Curries distributor can. help. Using his own 
inventory and fabricating capability to deliver 

quickly, inexpensively. 

For more details, call him. (He's in the 
Yellow Pages.) Or see Sweet's 8.2/Cur. 

Curries Manufacturing Inc., 251 9th St. SE, 
Mason City, Iowa 50401. (515) 423-1334. 

Circle No. 331, on Reader Service Card 0 -. + 
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TERNE, FRAN~OIS MANSARD 
AND THE CONTEMPORARY IDIOM 
Few architectural elements are more tradi

tiona I than the classic mansard roof. Its 

current adaptation to highly contemporary 

design thus provides a dramatic example of 

"the very old becoming the very new," a 

phrase which Frank Lloyd Wright once applied 

to Terne metal itself. And wherever such 

fascia elements are used, the out

standing functional characteris

tics of Terne, along with its 

inherent affinity for both 

form and color, are avail

able at relatively mod

erate cost. 

Circle No. 343, on Reader Service Card 

fOLLJlNSBEE 
FOLLANSBEE STEEL CORPORATION 

FOLLANSBEE, WEST VIRGINIA 

SAN MATEO COMMUNIT Y COLLE G E DISTRICT, 
SAN MA TEO. CA LI FORNIA 

ARCHITECTS, CHAN-RADAR & ASSOCI ATES, A N D 
WElTON BECKET AND ASSOCIATES 
SAN FRANCISCO, CA LI FO RNIA 

ROOFER, MARELICH MAN UFACTURIN G COM PANY 
SAN BRUN O , CALIFORNIA 
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Making a world of 
difference for wall systems. 
The variety and wide choice of Borden Film laminates offer you nearly 
endless possibilities for beautiful, coordinated, economical interiors. All 
specified from one source. Partitions, demountable walls, furniture , even 
air conditioning ducts can be colorful, integrated parts of the whole. And 
Borden Films will be happy to assist you in developing your plans. 

If you produce or specify components for commercial interiors, Borden Films 
as your single-source supplier offers a new and outstanding-collection of weaves, 
textures , solids, stripes, and woodgrains for pre-finished surfaces. Call your Borden 
Films representative now and ask him about our new LTLF line of laminate films. 
Because that's where the beautifully finished interior starts. Columbus Coated 
Fabrics, Division of Borden Chemical, Borden, Inc. , Columbus, Ohio 43216. 

lill·IMl1 BORDEN FILMS 
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"We figured we could save the 
MGM Grand Hotel sa,000,000 
in future energy costs. 
Only E CUBE had the capability 
to confirm our analysis~ 
That's the conclusion of Consulting 
Engineer Frank T. Andrews of Fuller
ton, California, who's had long ex
perience in dealing with Las Vegas 
hotel complexes . When he was 
given the MGM Grand Hotel energy
saving assignment, Andrews knew 
that because of the many variables 
and intricacies involved , the job re
quired a computer solution with a 
flexible input format and almost un
limited scope. After investigating 
several energy analysis programs, 
he selected E CUBE because it was 
the best way to: 
·Quantify energy saving techniques. 
· Measure life cycle dollars saved by 
conserving energy. 
· Analyze existing buildings and 
systems, allowing 
them to be modeled 
exactly. 
· Critically examine large 
complex buildings. 
· Model exactly an in
finite number of zones 
with complex exterior surfaces. 
·Accomplish the energy analysis at 
low computer running cost. 
· Secure impartial results. 

Future savings: $8,000,000. 
In recommending the best program 
for MGM Grand, and simulating the 
most appropriate series of conser
vation options, Frank Andrews was 
able to verify that: 
· Chilled water pumping horse
power could be increased to ade
quate size and controlled to reduce 
electric consumption. 
· Oversized variable air volume sys
tem in low rise building areas was 
wasteful and should be renovated. 
·Existing fan coil units for tower 
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guest rooms were inadequate for 
optimum guest comfort. 
· Economy cycle cooling for public 
spaces in conjunction with airside 
balancing should be implemented . 
· Modifications to air conditioning 
procedures in some of the Hotel's 
53 individual zones were indicated . 

With these and other improve
ments, the savings in energy costs 
to the MGM Grand, taking inflation 
factors into account , is projected to 
be in the area of $8 million over a 
25-year life cycle. 

Other advantages of E CUBE. 
Saving money 
is an 

important reason for using E CUBE, 
but not the only one. 

E CUBE is private-your project 
data and results are never seen by a 
third party. 

E CUBE is a comprehensive sys
tem-it computes the hour-by-hour 
energy requirements of your build
ing, or planned building for an entire 
year, taking into account all weather, 
design, operation and occupancy 
factors. 

E CUBE allows the design engi
neer to control the results by his 
input of performance efficiencies. 

E CUBE is extremely accurate 
and inexpensive to use. 

E CUBE is proven-with thou-

sands of customer runs. 
To find out how you can capitalize 

on this timely and effective program, 
or for information on Seminars for 
new and advanced E CUBE users, 

contact your gas company, mail in 
the coupon, or call David S. Wood.!_ 
at (703) 841-8565. A(tA:~':.'~fa':io~a• 0 
r-------------, 
I David S. Wood , Manager lijjPA-49 I 

Energy Systems Analysis ~ I American Gas Association ~ I 
I 151 5 Wilson Boulevard I 

Arlington , Va. 22209 

1

1 

D Send more information on E CUBE. 1

1 
D Send information on Seminars . 

I NAM I 
I ADDRESS I 
lcITT I 
I STAT ZIP I 
I ENERGY CONSERVATION I 
~~~~~::~~::~_J 

Circle No. 303, on Reader Service Card 



''Gold Bond had an answer 
that saved me 10%" 

"We selected the Gold Bond I-Stud 
Cavity Shaftwall System because it 
saves us up to 20% on each job over 
conventional systems and is easier to 
install. It offers many advantages over 
traditional methods of shaft 
enclosure", says Bill Martin, president 
of Martin Brothers Plastering Co. of 
Gardena, California. 
The Gold Bond I-Stud Cavity Shaftwall 
Systems, like the one the Martin 
Brothers firm installed in this 12-story 
Cedar Sinai Medical Center office 
building in Los Angeles, is an 
economical alternative to cinderblock, 
plaster, and standard steel stud and 
drywall enclosures for elevator shafts, 
stairwells and vertical chases. Savings 
in time, space and weight 
are impressive. 

A National Gypsum Division 

A two-man drywall crew can install 
the system, floor-to-floor from the 
corridor side, without scaffolding or 
special rigging ... in any weather. 
The metal I-Stud, with exclusive 
built-in tabs for continued visual 
alignment and engagement checks 
during installation, and the "J" Track 
for runners at top and bottom are the 
only major components. Together 
they assure positive engagement and 
alignment of the 1" Fire-Shield Gypsum 
Coreboard panels. The noncombustible 
system has a 2-hour fire rating and 
achieves STC ratings of up to 51. 
A finished enclosure, including two 
face layers of 5/e" Fire-Shield Gypsum 
Wallboard, weighs only about 10 
pounds per square foot of wall. And 
the system withstands positive and 
negative air pressure created by 
high-speed elevators. 

For more answers that can make a big 
difference to you, contact your nearest 
Gold Bond Representative, refer to 
Sweets General Building File 9.6/Go, 
or mail the coupon for Construction 
Guide 8599. 

Mail to: 
Gold Bond Bulldlng Products 
Division of Natlonal Gypsum Company 
2001 Rexford Road, Dept. PA 
Charlotte, North Carollna 28211 

0 Please send free Construction Guide 8599 on 
I-Stud Cavity Shaftwall System. 

0 Have a Gold Bond Representative contact me. 

Name _________ Title _____ _ 

Company _______________ _ 

I Address----------------
1 City State Zip __ 

I Phone (Area Code_) ___________ _ 

~-------------------------------------------· 



Progressive Architecture 

Job mart 
Situations Open 

Architect: Expanding architectural firm seeking 
architect or apprentice with 3 years experience 
minimum to accept position of responsibility cover
ing all phases of practice. Send resume and sam
ples of work to: Architects Design Group, 350 
Garfield , Lander, Wy 82520. An Equal Opportunity 
Employer. 

Architect: "Young but experienced firm looking for 
architect with design orientation to round out staff. 
Send resume and work examples to DOLVEN 
LARSON DANIELS, Architects, 1005 Terminal 
Way, Suite 165, Reno, Nv 89502." 

Architectural Marketing Representative: A major 
midwest design oriented A-E firm has opening for a 
representative to serve architectural marketing and 
client contact requirements in institutional and 
governmental areas. Architectural background 
desirable but not mandatory. Excellent opportunity 
for growth with firm . Submit qualifications in 
confidence to Box 1361-269, Progressive Architec
ture. An Equal Opportunity Employer. 

Assistant Professor: University of Maryland 
School of Architecture . Asst. Prof., to teach struc
tures to architectural students and to assist in the 
development of new graduate M.Arch. program 
and development of School's curriculum in 
technology; begin Fall 1979; some experience in 
both teaching and practice desired; appropriate 
master's degree required; reply to Roger K. Lewis , 
School of Architecture, University of Maryland, Col
lege Park, Md 20742. The University of Maryland is 
an Equal Opportunity Employer. 

Architectural Designer: Able to handle working 
drawing & delineation, with Bachelor of Architec
ture. Salary $850/mo. 40 hr/wk. Contact: Richard 
Stahl, AIA Architect, 614 South Avenue, Springfield, 
Mo65806. 

Design Architect: Position available with leading 
Mid-South architectural firm. Qualified person 
should have 3--5+ yrs . comprehensive profes
sional exp. with emphasis upon conceptual design 
and schematics development relating to major of
fice, medical, commercial and/or educational proj
ects . Individual should be capable of providing key 
design input while working directly with principals 
and clients. Degree and prof. registration pre
ferred . Firm is medium sized consulting architect 
with stable history and growth pattern. Competitive 
salary based upon past exp. and/or abilities. Con
tact our representatives in confidence at: G. M..ar-

. shall Assoc.-P.O. Box 66083-Chicago, 1160666. 

Environm~ntal Historian: University of Texas at 
Arlington, School of Architecture and Environmen
tal Design. Environmental Historian , rank and sal
ary negotiable. Ph .D. preferred . Share responsibil
ity for large survey course; teach course in History 
of Landscape Architecture; develop upper division 
and graduate courses in field of specialty; super
vise graduate theses. Send vita and references to 
Dean George S. Wright, SAED/UTA, Arlington, Tx 
76019. 
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Faculty of Architecture: This university faculty of 
architecture , which presently comprises a School 
of Architecture and Department of Urban and Rural 
Planning , totaling about 200 students, seeks appli
cations to teach the use of computers in architec
ture and to contribute to design and other courses. 
Relevant professional or research experience and 
post-professional higher degree mandatory . Ap
pointment at Associate or Assistant Professor 
levels (salary minima about $25,000 and $20,000 
respectively). Canadian citi zens, landed immi
grants or holders of valid work permits from the 
Employment and Immigration Commission will be 
given preference. Resume with names and ad
dresses of three referees to: Dr. Peter Manning, 
Dean, Faculty of Architecture, Nova Scotia Techni
cal College, P.O. Box 1000, Halifax, N.S., Canada 
B3J 2X4. 

Faculty: The School of Architecture, University of 
Maryland, College Park, MD 20742 seeks candi
dates for two or more design faculty positions at 
junior or senior levels . Responsibilities : teaching 
one design studio course and one elective or re
quired course per semester. Send resume before 
March 15, 1979, to Professor Heather Cass, 
Chairman of Search Committee for Design. The 
University of Maryland is an equal opportunity 
employer. 

Faculty: School of Architecture, University of To
ronto Fall Semester 1979. 1) To teach integrated 
design studio of a 5-year B.Arch . program; part
time/full-time, contractually limited term appoint
ment. Salaries from $13,700. 2) To develop and 
teach construction component in 5-year profes
sional B.Arch . program and to participate in ar
chitectural design studio; Associate Professor; 
contractually limited term appointment. Salary from 
$20,300 depending on qualifications. B.Arch . or 
M.Arch .; previous professional and teaching ex
perience. Apply, including curriculum vitae, and 
two letters of recommendation to Professor 
Blanche L. van Ginkel , Director, 230 College 
Street, Toronto, Ontario M5S 1A 1 by May 1, 1979. 

Faculty Positions: In Architectural and Environ
mental Design. Applications and nominations are 
sought by Texas A&M University for positions on 
the Environmental Design faculty available 1 Sep
tember 1979. Job Description: To instruct at the 
undergraduate level (beginning and advanced 
classes) in the subject area of architectural and 
environmental design, and possibly graphics. A 
Master's degree from an accredited school is re
quired as well as a professional license or intent to 
obtain professional registration . Candidates 
should have office practice experience. Salaries 
are commensurate with full-time, nine-month 
employment at Instructor, Assistant Professor or 
Associate Professor ranks. Texas A&M University 
is an Equal Opportunity/Affirmative Action 
Employer. Application: Applications should in
clude a resume, academic credentials and letters 
of reference . A portfolio, or slides, should be avail
able if called for . These would be promptly re
turned . Applications or nominations should be re
ceived by 15 April 1978 and should be sent to: 
John 0 . Greer, AIA, Head, Department of Environ
mental Design, College of Architecture and En
vironmental Design, TexasA&M University, Col
lege Station, Tx 77843. 

Faculty: Univ. of Ill .@ Urbana-Champaign, Dept. 
of Arch . has 5 lac. pos . open August 1979. 1) As
soc . or full prof. to guide grad design thesis studio 

+ opportun . to develop interest in theory, methc 
or area of research . Distinguished credentials 
sought, M.Arch . or equiv. + 10 yrs . exp. minimu 
2) Asst. prof. for introduct. design studio + opp1 
tun . to develop basic theory sequence. M.Arch . 
5 yrs. exp. expected . 3) Asst. prof. for intermed. 
design studio, problems in urban settings focus 
on experimental approaches & innovative techr 
ogy + opportun . to develop introduct. urban de 
sign theory course. M.Arch . or equiv . + 5 yrs . e: 
expected . 4) Assoc. prof. to teach undergrad. 8 
grad. structural design courses , conduct resea1 
M.Arch ., M.S.CE., or equiv ., knowledge of com
puter applications, 5 yrs . structural design exp. 
Teaching exp. desirable. 5) Asst. prof. to teach 
undergrad. structural design & theory courses . 
M.Arch ., M.S.CE., or equiv. expected. Practice' 
teaching exp . desirable. Appropriate registr. ex 
peeled for senior pos . & preferred for others. Ra 
& salary commensurate with qualif. For full cons 
eration submit vita & 3 references by 5/5/79 to ( 
Day Ding, Dept. of Arch. Univ. of Ill. Urbana, II · 
61801 . The Dept. presently enrolls 650 under
grads. & 180 grads. in a wide range of profess. 
lions (Design, History, Structures, Management 
Research) . The Univ. of Ill. is an EOIAA employe 

Manager of Engineering and Architecture: SL 
cessful custom home manufacturer is seeking a 
qualified architect or engineer to head its engin1 
ing and design department. Individual should h 
a background in residential architecture. As a 
young organization with fresh ideas, our consist 
success has provided financial and personal ac 
vancement opportunities to our other company 
managers. This position will allow you to input ye 
ideas and leadership abilities. Besides a good~ 
ary and paid time off, our benefits program in
cludes a strong medical , dental, and long-term 
disability plan , profit sharing, and bonuses. If ye 
are interested, reply with resume to Dickinson 
Homes, Inc., P.O. Box 2235, Kingsford, Mi 4980 
Attention: Albert Santoni, President or phone (9C 
774-5800. 

Marketing Manager: For 40 person AE office in 
Mid-Atlantic area. Must be capable of directing 
marketing, advertising, public relations and clie 
contact operations . Firm principals assist in con 
tract development and presentations. Spectrurr 
projects includes industrial, commercial and go 
ernment, with some work in multi-family and inst 
tional. Applicant must have sales experience. B· 
1361- 263, Progressive Architecture. 

Partner or Associate Wanted: Registered ar
chitect, honest, ethical, hardworking, versatile, ! 
years varied experience minimum. To open firm 
outstanding southern community. Send resume 
and brief handwritten statement of goals and ~ 

orities to Box 1361-270, Progressive ArchitectL 

Project Architect: Position open along with po
sitions for Job Captains with prominent growth 
oriented consulting architect located in beautifu 
Pacific NW. Project Architect candidate should 
possess 3-5+ yrs. exp. within professional firm 
environment; ability to direct projects from ince~ 
lion, provide design input and effectively com
municate with clients . Degree and registration 
preferred . Job Captain candidates should have 
degree and 1- 3 yrs . exp. within professional firn 
directing project production phases; coordinatir 
schematics and engrg., etc . Medium sized firm , 
fers competitive compensation, desirable locati1 
[continued_ on page 214] 
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Here, for the first time in this century, 2 
is an opportunity to re-examine the 
philosophy of the Beaux-Arts school of 
architecture. 

PA Book 
Store 
Each book has been selected for it's usefulness to you in 
your professional practice. Prices slightly higher in Can
ada;- Foreign orders must be accompanied by payment. 
It is not necessary to send payment with the order. Circle 
appropriate numbers on the Reader Service Cards in the 
back of this issue, add your name and address and mail. 
Local sales tax must be included with payment. Prices 
subject to change. 

For faster service, send the card in an envelope to: 
Mrs. Eleanor Dwyer 
Progressive Architecture, 
600 Summer Street, 
Stamford, Ct. 06904 

PIA Back issues 
A limited supply of the following issues of PIA are available 
at $5.00 per Copy: 

March . .. . . . .. . Aalto Church/Mental health facility/ 
Flooring 

February ....... Norman Foster/Schools/Masonry 
December .. . .. Retail facilities, Plaza lobby, 

Flooring, Seating 
November ... . . Reclaiming the past/Underfloor systems 
September .... Interior design Built-up roofing 

Send both to: 

Mrs. Eleanor Dwyer 
Progressive Architecture 
600 Summer Street 
Stamford, Ct. 06904 

1 The Architecture of the 
Ecole des Beaux-Arts 

Edited by Arthur Drexler with 
essays by Richard Cha fee. 
David Van Zanten, Neil Levine and 
Arthur Drexler 
423 pp., illus. $45.00 

The most comprehensive analysis 
and documentation of Beaux-Arts 
architecture ever published. Includes 
large-scale drawings of elevations 
and plans and photographs of major 
French and American Beaux-Arts 
buildings (including Pennsylvania 
Station and Grand Central Terminal) . 
Circle B601 under Books. 

2 Alvar Aalto 
and the International Style 

By Paul David Pearson, 
240 pp., illus .... $27.50 

Although Aalto's heritage is being car
ried on by those he worked with and 
personally influenced, he left no writ
ten legacy of his design philosophy. 
This timely critical study fills that void 
by analyzing his personal form of ex
pression as the last great leader of 
20th century architecture. 
Circle B602 under Books. 

NEW* 
3 The Federal Presence 

Architecture, Politics & 
Symbols in U.S. Government 
Building 

By Lois Craig & the Staff of the Federal 
Architecture Project 
580 pp., illus .. .. $37.50 

This profusely illustrated reference is 
not only a major pictorial resource for 
the architectural historian, but a sort 
of American album, a scrapbook of a 
special aspect of our cultural history. 
Includes an extensive bibliography of 
pictorial and written sources. 
Circle B603 under Books. 

4 The Autonomous House 

By Brenda and Robert Vale, 
224 pp., illus., ... $10.00 

Two architects offer practical solu
tions to the design of a house that 

operates independentl y w ithin its 
environment . Thi s "Autonomous 
House" is not linked to utility lines for 
gas, electricity, water, or drainage: 
but instead uses the energy of sun , 
wind and rain to service itself and pro
cess its waste. 
Circle B604 under Books. 

5 Architectural Rendering: 
The Techniques of 
Contemporary Presentation 

By Albert 0 . Halse, 326 pp., 
illus .. 2nd edition. 1972 . . . $29.00 

This completely up-dated revision of 
the most widely used guide lo archi
tectural rendering covers all work ing 
phases from pencil strokes to finished 
product - and shows how to obtain 
the desired mood, perspective, light 
and color effects, select proper equip
ment and work in different media. 
Circle B605 under Books. 

NEW* 
6 Structure in Nature Is a 

Strategy for Design 

By Peter Pearce. 
245 pp., illus. . $45.00 

Ann innovative and completely illus
trated approach to architectural and 
environmental design, t"l :.sed on a 
study of responsive and adaptive 
structures in nature (molecules, crys
tals. living cells) that conserve energy 
and materials. 
Circle B606 under Books. 

7 Tourism and Recreation 
Development: A Handbook of 
Physical Planning 

By Fred Lawson & 
Manuel Baud-Bovy, 
220 pp., illus . .. $39.95 

This comprehensive book sets out 
step-by-step planning techniques for 
tourist resorts and recreational parks. 

from the national down to the 
el. Pract ical measures are 
for conservation and for n 
developments. 
Circle B607 under Books. 

NEW* 
8 Precast Concrete 

in Architecture 

By A. E. M. Morris, 
584 pp., illus. $42.50 

This profusely illustrated bo 
the development of the arc 
use of precast concrete for ir 
ly designed buildings (rathe 
dustrialized construction 
from the re-discovery of co 
the early 19th Century to lh• 
day. 
Circle B608 under Books. 

g Graphic Standards of 
Solar Energy 

By Spruille Braden. 
224 pp., illus .. $ 19. 95 

A timely design reference ' 
those involved in the struc 
our environment. The auth 
energy-conscious design ' 
chanical systems for comme 
stilulional and residential t 
providing quick and efficient 
lalion of data from design cc 
working drawings. 
Circle B609 under Books. 

1 Q Water in Landscape 
Architecture 

By Craig S. Campbell 
128 pp., illus .... $15.95 

This profusely illustrated bo· 
first published work that deal 
stantial detail with the tech 
well as the aesthetic princ 
fountain design. Covers bt 
draulic principles, practica 
lions, environment and 
equipment. 
Circle B610 under Books. 



Caq~enter 
Gothic 

19th-Cenl1Ji,YOniw11t1'4td 
}k>t1scs c-il ' Ne'llt' l'.r~11M1t1 

:arpenter Gothic 
19th Century Ornamented 
-louses of New England 

leC. McArdle & 
lcArdle 
., illus . ... $24.50 

rigin of Carpenter Gothic, a 
ely American architectural 
am of the 19th Century, is 
to its roots in the picturesque 

against the rigid , symmetrical 
ids of classic forms . The 
s document the influence of 
:; Gothic. culminating in Andrew 
ln Downing's rural Gothic. 
B611 under Books. 

The House and Home 
Kitchen Planning Guide 

Housing Press 
o. , illus .... $18.95 

y combining detailed informa-
1r both the home owner and 
sional builder, this lavishly il
ed book provides in-depth dis
ns on all facets of kitchen de
.nd building. Before-and-after 
1gs make both the proelem and 
'" explicit and easy to under-

B612 under Books. 

The Business Idea 
From Birth to Profitable 
Company 

N. Dorland & John Van Der Wal, 
). . $14.95 

cellent guide that explains in 
cal, step-by-step terms what 
trepreneur needs to know to set 
ild and expand a business. 
B613 under Books. 

1 4 The Kitchen 
1 00 Solutions to Design 
Problems 

208 pp., illus .... $25.00 

Whether its style is contemporary, 
colonial or country, today's kitchen 
must be designed to function as a 
convenient, congenial living center. 
This collection of 100 successful 
ways to design kitchen spaces ex
plains the particular design problem 
for each kitchen area and illustrates 
the solution with superb photographs. 
Circle B614 under Books. 

1 5 Open Office Planning 
· A Handbook for Interior 

Designers and Architects 

By John Pile, 
208 pp., illus .... $15.95 

Presents a systematic approach that 
requires the use of specific methodol
ogy in organizing the physical layout 
of an open office with the primary pur
pose of facilitating communication 
among the staff. 
Circle B615 under Books. 

NEW* 
1 6 A Dictionary of Architecture 

By Nikolaus Pevsner, John Fleming, 
and Hugh Honour. 
554pp., illus .... $17.95 

This valuable reference book is a truly 
comprehensive dictionary that 
briliantly describes, catalogs and ex
plicales the history and development 
of architecture from prehistoric tombs 
to modern skyscrapers . Includes 
2400 entries with over 1,000 illustra
tions. 
Circle B616 under Books. 

1 7 Drawing File for Architects, 
Illustrators and Designers 

By Marc Szabo 
251 pp., illus., .. $13.95 

This book provides over 200 pages of 
figures - in the most common and 
natural positions. activities. and types 
of wearing apparel. as well as dozens 
of drawings of boats and cars, all of 

which can be copied freely - by 
direct tracing, photostats, or photo
copying machine. The pages tear out 
easily to form an easily accessible fin
gertip scrap file . 
Circle B617 under Books. 

NEW* 
1 8 Living by Design 

By the Partners of Pentragram 
300 pp., illus .... $15.00 

Introduction: Using Design is by Peter 
Gourd . This informative book on the 
use of design covers product design, 
environment design, identity design, 
interior design, graphic design, living 
by design, exhibition design. (Soft 
bound) 
Circle B618 under Books. 

NEW* 
19 LivingSpaces: 

1 50 Designs from Around 
the World 

Edited by Franco Magnani, 
Translated by Bobbi Mitchell, 
120 pp., illus. . . $22.50 

This magnificent book provides a 
wealth of imaginative and practical 
ideas for homeplanning and decora
tion for people confronted with the 
problems of confined living space and 
the resulting tensions which are often 
exacerbated by noise and pollution. 
The superb full-color photographs 
demonstrate interiors to satisfy aes
thetic as well as practical needs. 
Circle B619 under Books 

20 Working Drawing Handbook 
A Guide for Architects 
& Builders 

By Robert C. McHugh, 
166 pp., . . . $13.95 

This guide is a step-by-step presenta
tion on how to produce working draw
ings as an integral aspect of commun
ication between designer and builder. 
Includes convenient check-lists, bud
geting information, and data on di
mensioning that helps minimize 
chances of errors. 
Circle B620 under Books. 

NEW* 
21 The Architecture of 

Frank Lloyd Wright 
A Complete Catalog 
Second Edition 

By William Allin Storrer, 
456 pp., illus .. .. $15.00 

This second edition. which docu
ments all of the buildings designed by 
Wright, replaced a number of photo
graphs with new ones that show the 
buildings to better effect. changed 
some copy in the text, and incorpora
ted factural information that has come 
to light since the original publication in 
1974. 
Circle B621 under Books. 

2 2 Learning from Las Vegas 
The Forgotton Symbolism of 
Architectural Form 
Revised Edition 

By Robert Venturi. 
Denise Scott Brown 
and Steven lzenour 
244 pp., illus .... $17.50 

Includes the full texts of Part I of the 
original, on the Las Vegas Strip, and 
Part 11, " Ugly and Ordinary Architec
ture. or the Decorated Shed". This 
book created a storm of controversy in 
its original edition, calling on archi
tects ol be more receptive to the 
tastes of common people. 
Circle B622 under Books. 

2 3 Architectural Presentation 
Techniques 

By William W. Atkin, 
196 pp., illus .. . . . $16 .95 

This book includes presentations 
ranging from simple sketches in pen
cil and pen-and-ink to elaborate 
drawings, photographs, slide presen
tations and various combinations of 
media achieved with overlays, camera 
techniques and modern reproduction 
methods. 
Circle B623 under Books. 

ARCHITECJURAL 
PRESENTATION 
TECHNIQUES _ 

-~·-·-····· · · 

2 4 Rendering With Pen and Ink 

By Robert W. Gill , 
368 pp., illus .. ... $8.50 

This paper-back edition is a copiously 
illustrated guide to the techniques and 
methods ol rendering, including 
sections on perspective, projection , 
shadow, reflections, and how to draw 
cars, ships, aircraft, trees, and human 
figures. The author also describes the 
very wide range of instruments and 
equipment currently in use. 
Circle B624 under Books. 

2 5 Site Planning for 
Cluster Housing 

By Richard Untermann & 
Robert Small 
306 pp., illus .... $22.50 

An invaluable guide to planning low
rise, medium-density cluster housing 
environments. Also covers jurisdic
tional and technical considerations of 
site planning, and includes more than 
600 drawings and photos that illus
trate design principles and tech
niques. 
Circle B625 under Books. 

NEW* 
26 Downtown USA 

Urban Design in Nine 
American Cities 

By Kennerh Halpern. 
Forward by Edward Koch , 
Mayor of the City of New York 
256 pp., illus .... $27.50 

The author. newly appointed Director 
of the Mayor's Office of Midtown Plan
ning & Development in New York City, 
shows the diffe'rent approaches 
taken, or deliberately not taken. to 
give a sense of order to the unpredic
table, constantly changing organism 
of the City. 
Circle B626 under Books. 
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Job mart continued from page 210 

and excellent professional growth oppor. For 
prompt consideration , contact our representatives 
in conf idence at: G. Marshall Assoc.--P.O. Box 
66083- Chicago, 1160666. 

Project Architects/Managers: Nationwide per
sonnel consulting service. Superior positions for al l 
experience levels. Emphasis on health care , in
stitutional, industrial , commerc ial buildings . All ex
penses company paid . For career advancement , 
inquire in strictest confidence: William E. Engle As
sociates, Inc ., 909 Investors Trust Bldg ., In
dianapolis , In 46204, (317) 632-1391 . 

School of Architecture, Florida A&M University: 
Announces three new faculty positions for Fall , 
1979. Advanced degree and teaching/office ex 
perience required . Each position involves teaching 
basic design or architectural design (under
graduate or graduate) plus development and in
struction of lectu re/semina r cou rses in required or 
elective specialties . School is four yea rs old and of 
fe rs B.S. in Architectural Studies and profess ional 
M.Arch . options . Positions budgeted at Associate 
and Full Professor levels and commensurate ex 
perience is required . Send letter and vita to Profes
sor R.E. Shaeffer, Search Committee , School of Ar
chitecture , Florida A&M Univers ity, Tallahassee , Fl 
32307. An equal opportunity/equal access institu
tion . 

School of Architecture, Florida A&M University: 
Seeks app licants for a new faculty position in the 
general area of methods and materials of construc
tion, construction management and economics . 
Advanced degree and teaching/practice/ 
construction experience required Position in 
volves development, coordination and instruction 
in a sequence of courses . School is four years old 
and offers B.S. in Architectural Studies and profes
sional M.Arch . options . Salary , rank open and 
competitive . Send letter and vita to Professor R.E 
Shaeffer, Search Committee , School of Architec 
ture , Florida A&M University, Tallahassee, Fl 
32307. An equal opportunity/equal access institu · 
tion. 

School of Architecture, Florida A&M University: 
Seeks applicants for new position of Assistant 
Dean . Advanced degree and teaching experience 
required . Full ca lendar year appointment involves 
office administration, course schedu ling , program 
development , public relations, academic counsel
ing and career guidance, and liaison functions with 
other campus units/administration , alumni and pro
fessional groups. Partial teaching duties also 
possible. School is four years old and offers B.S. in 
Architectural Studies and professional M.Arch . op
tions. Salary open and competitive Send letter and 
vita to Professor R.E. Shaeffer, Search Committee , 
School of Architecture, Florida A&M University, Tal
lahassee, Fl 32307. An equal opportunity/equal 
access institution . 

Senior Designers: Sought for Interior Design divi
sion of multi-disciplinary A/E firm . Bachelor's de
gree in Interior Design or Architecture required . 
6-1 O years experience in space plann ing , pro
gramming, furniture specification s, and budget 
control for institutional/commercial projects . Excel
lent salary , benefits , and outstanding growth po
tential. Send resume with references to: E.W. Har
vard , lnte rplan , Division of Cannon Design Inc ., 
2170 Whitehaven Road , Grand Island , NY 10472 

214 Prog ressive Architecture.4 79 

Specifications Writer: Required by medium sized 
consulting architectural firm located in South. Qual
ified person should have 4-8+ yrs. comprehensive 
exp . in preparation of specifications for major in
stitutional , office and commercial bldg . design 
projects with professional firm . Arch. degree help
ful but not required while exp . in developing 
computer based systems would be preferred . 
Individual should be capable of functioning 
independently and coordinating/producing 
spec ifications for all projects while working directly 
with firm 's principals . Attractive compensation , 
good location along with excellent and stable fu
ture are offered. All qualified indiv iduals are en
couraged to reply in confidence for prompt con
sideration to our representatives at: G. Marshall 
Assoc.-P.O. Box 66083-Chicago, 1160666. 

VISTA: Needs volunteers for architecture, plan
ning, housing , weatherization , and solar energy 
projects. One-year commitment; your expenses 
paid ; sing les & couples. Information: Linda Fried
man, VISTA, A- 2, Washington, DC 20525. An 
Equal Opportunity Program . 

Architectural Services 

Architectural Models: Presentation architectural 
scale models made of acrylic plastic by leading 
west coast model makers . Specialists in detailed 
plastic display models for architects featuring neon 
illumination and special plastic forming tech
niques. Skilled fabricators assu re highest quality. 
Contact Leonard Stern (213) 650-0739 or (213) 
223-4141 . Dimensional Presentations, 3225 Lacy 
St. , Los Angeles, Ca 90031 . 

Building Technology/Energy Conservation/ 
Economic Analysis: Technology+ Economics, 
Inc ., a well-established government contract re
search firm is expanding its private client market. 
Architectural , engineering, economic, and busi
ness professionals experienced in residential and 
light commercial building research, consulting , 
and information transfer. Contact: David J. Mac
Fadyen , President , Technology+ Economics, Inc ., 
225 Massachusetts Avenue , Cambridge, Ma 
02140. 

Business Development Graphics: Slide presen
tation matrix for project interviews/components: ti
tles (service, projects), general response with 
broad application (budget, schedule)/insert slides 
for specific projects/brochures/graphic manuals/ 
mailings/corporate image packages (logo, cards, 
letterhead , forms)/project studies/writing/editing . 
Nancy/Artistic License 11 /409 Montclair Park/201 
First Avenue North/Iowa City, la 52240/Telephone 
(319) 351 -1972. 

Computer Applications: Software development 
services for architectural, engineering and con
struction management applications Automated so
lutions to the analysis and maintenance of project 
and office management information. Additionally , 
computer graphics , space planning , data base 
systems, and cost estimating . Write Robert J. 
Krawczyk, 211 East Delaware Place , Chicago, II 
60611 , (312) 944-4450. 

Design and Development Services by PLAN
NING 2000/lnc.: Complete service for your project . 
Offering high standards of planning and design for 
commercial, residential and institutional develop
ments. The interdisciplinary approach gives the 
client real answers, not pre-determined ones . Write 

Douglas M. Cotner, 106 So. Washington Ave ., 
Saginaw, Mi 48607 or call (517) 754-2131 . 

International Plastics Consultants, Research 
and Development: Specializing in low and moc 
erate cost housing systems for developing cour 
tries and for domestic markets, applications of 
plastics in building and architecture, specificati• 
writing , univers ity lectures, variety of other serv
ices. Armand G. Winfield Inc., 82 Dale St., West 
Babylon , NY 11704, (516) 249-2462. 

NCARB Exam Guides: Start preparing now for 
December 1979 professional exam with our slue 
programs. Learn score-maximizing techniques; 
the best states to apply to; what to (and not to) 
study; candid advice from dozens of former can 
dates. For complete information, write : Bonus 
Pointers, 2328 Webster, Berkeley, Ca 94705. 

Rendering Services: Top professional renderir 
service coast to coast. Architectural, Urban, Ian 
scape, interiors, industrial, advertising illustratio 
in pen and ink or color for the best reproduction 
Portfolio by appointment. Allow maximum time f, 
job completion. Please call Mark de Nalovy
Rozvadovski (203) 869-4598, 25 Birchwood Dr , 
Greenwich, Ct 06830. 

RitaSue Siegel Agency: Ms. Woody Gibson int 
duces creative architects, interior designers anc 
urban planners to our international clients. RitaS 
Siegel identifies and evaluates industrial and 
graphic designers. You are invited to submit 
confidential resumes. Our clients pay all fees. 61 
W. 55th St., NYC 10019, (212) 586-4750. 

Slate Roofs: "A handbook of data on the con
structing and laying of all types of slate roofs." V 
ten in 1926 and now reproduced . Completely re 
vant today. Many details . Send $5.25 to Vermon 
Structural Slate Co., Inc., P.O. Box 98, Fair HavE 
Vt 05743. 

Suburban Philadelphia, Montgomery County 
Three building lots , approx. 5 acres each, for sir 
gle family dwellings located Lower Gwynedd 
Township, 25 miles northwest center city. Quiet, 
sec luded settings- lots presently used as pastL 
Minutes from commuter trains, schools, shoppir 
Lot# 1 has small stream crossing the lower porti 
Lots #2 and #3 are set far back from road . Idea 
settings for dream home you 're designing for th; 
special c lient. FOR SALE BY OWNER: $82,500 
each . Contact Nancy Kuhn at Montgomery Lane 
Partners, P.O. Box 550, Blue Bell, Pa 19422, (21 
542-8027. 

Wanted to Buy: Architectural Renderings: 
Architect/collector wants to buy old water color 
renderings of buildings (plans, elevations, 
perspectives or details), the earlier the better. Le 
in you r dusty archives and see what you have. 
Please send a description (color polaroid or oth1 
photographs a great help) to: Nick Kuhn, Archit1 
AIA RIBA, Ten Pleasant St. , Camden, Me 04843 
call me at (207) 236-4352. 

Notice 
Please address al l correspondence to box 
numbered advertisements as follows: 

Progressive Architecture 
%Box . 
600 Summer Street 
Stamford, Ct 06904 
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Natural FISSured. 
Above all,versatile. 

It's Natural Fissured ceilings from Conwed. The most line. It gives you six different sizes (from 12" x 12" tiles to 
30" x 60" panels), six edge versatile designer ceiling you 

con get. Its subdued natural 
fissured pattern is quietly hand
some in board rooms or private 
offices. But because Natural 
Fissured II also comes in a full 
range of panel sizes. you con 
continue the some attrac
tive look into hallways. 
lobbies. and other 
large areas. 

Find out about the 
entire Natural Fissured 

treatments and two thicknesses 
(%" or%") to choose from. All 
ore available U.L. time-design 
fire roted. 

For more information, write 
or coll Conwed Corporation, 

Ceiling Products Division, ~ 
332 Minnesota St., P.O. 
Box 43237, St. PouL 
Minnesota 55164. 
Phone 

(612) 221-1184. 

Con wed .,, 
innovative products for better environments 





DOVER 

The elevator 
innovators. 
Circle No. 334 




