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Form, but Not Style 
Seeking a Climate-Responsive Design Pedagogy 

JOHN D, QUALE 
University of Virginia 

"Sustainable" architerture is on its \\a! out. File years ago. 
"sustainabilitj" was a buzzword that b! nou has been so 
o~eru>ed.  it seems ine~ i t ab le  that it ~ o u l d  go the waj of the 

*" . -. man! -isms of the post-  nod ern age. 

R hat are u e  left ui th? Has t h e  collecti~e consciousness of the 
architecture profession changed in an! measurable May with all 
this e~nphasis  on r c o l o g  a n d  design? 

liile the usage of the \\ord ma! be on the \\ane. the ideas still 
hold considerable currency in  design schools and architecture 
firms across the countrj. T e n  >ears ago. ecological issues \\ere 
seldom addressed in design studios of architecture schools. and 
were mostlj relegated to building techno lo^ classes - if dis- 
cussed at all. ' let a recent surve! of design schools h! Metropolzs 
magazine reteals that 66% of them teach studios that .'engage 
students in the investigation of enxiionmental or ecological 
issues." and 93% agree that  '.sustainahilitp is relelant'. to their 
design curriculum.' 

I n  informal surhe! of student \\ark on the nebsites of our 
nation's top design schools reveals the issue of ecolom in some 
forrn or other is ~ e r j  much o n  the minds of our students.' In 
the professional ~torld.  n e now ha\ e a growing bodj of M ork - 
full, ~ealized buildings - tha t  at some level are attempting to 
reconcile the impact of construction \+ith the earth and its 
resources. W hile the majorit! ot the trulj innola the  and 
rigorous nork  is happening in Asia (niostl> Japan). Australia 
arid Europe. there are more and more ~or t l i !  eaa~nples in the 
U.S. 

Stai architects (such as T h o m  \Ia!ne. Richard hleier and Rafael 
T inol!) and corpoiate iirms (including SOAI. KPF. Perkins 8 
Rill. (;enslei and RTKL. to  name a ien) are prornoting their 
concern for the en~iionrnent.  and in\ rsting in training for their 
staff. To date more than 5.000 indixiduals (architects and 
othris) ha\ e been certified b j  the L .S. Green Building Council 
a> L.E.E.D. certified professionals., The result is Me are a 

better-informed profession. Nore and more  designers are 
becoming a\\are of the real impact that architecture has on the 
environment. As our collecti\e sophistication increases. the 
profession is recognizing that to "green" a building. it takes 
more than specifcing certified sustainable hanested wood 
products. -Irchitects are figuring out that it requiies a complex 
and full! integrated design process to make  real progress. 

T h e  facts and figures continue to be daunting. The building 
industrj is largelj responsible ior 48Vo of e n e r g  consunlptiorl 
i n  this c o u n t r ~ . ~  and generates more than 136 million tons of 
landfill ~ \as te  per year - which transldtes into 2.8 pounds per 
person. pel daj.' 

Clients are more m a r e  of this infoimation. and are looking for 
"green"' or ".sustainable" buildings - e\ en if the! don't exactl! 
Itnou i hat that means. Besides architecture and engineering 
firms. dozens of major corporations h a ~ e  joined the L.S. Green 
Building Council. including the Ford Motor Cornpan!. Bank of 
America. Starbuclis. Turner Construction arid Johnson Con- 
trols." Clients are ashing foi better buildings. profes4onals are 
aslung foi better-infoinied graduates. and students are aslting 
for bettei ecwlopicallj based course\\ orli. 

"Sustainabilit!"' as a catch phrase ma! be on  it- na! out, but I 
helie\ e these indicators g i ~  e 11. reason to b e  optimi*tic that the 
architecture of the future  ill be  more  e n e i g ~  efficient. 
ecologirall~ aNaie. and dirnate responsi~e .  

Fortunatel!. the issues h a l e  not becorrie too closel! identilied 
with a specific formal strategg - other than the  general oleruse 
of u ood Jatted l o u ~  er \\ alls. (thanks to the  important M orh of 
Glenn IIurcutt and Renzo Piano). The  passile design mme- 
ment  of the 1970's and earh 1980's ma! h a l e  heen idled b! 
t h e  eli~nination of rene\\able e n e r g  tax i n c e n t i ~  es. hut the hoxj 
sheds and pitched roofs u i th  solar panels becarne passe because 
t h e  formulaic inlplications for building form had a limited life 
span. 
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Todd!. concern i o ~  t l ~ c  err~iroriment can be expressed in blol)-.- 
hoxe?.~ or  pediments." Ecoloz  not longer equals +le. 

TT e Imou buildinp \\ill looh different ten !ears from no\\. ao 
1 1 o ~  should we teat11 ecoloz in design studio ~ i t h o u t  impo-ing 
Jormal dogma? 

The answer is in achnonledgirig that uhile ecolog doe-n't 
i n i p l ~  a specific ";t!lc.-' there are some enduring principle. that 
can be used to shape a building's form. Design sllould not be 
too closelq aligned \+it11 an! method of form making. Rather. it 
should b e  informed b! pa&e and climate resporisile design 
principles. which can influence a buildings form. without 
dictating it. 

The building can look like aqthing.  but n e  can teach students 
about hou  a building responds to natural forces in  a va! that 
can enrich theil education. It is the designer"$ choice to fully 
express or  supprehs the reading of a building as cliniate 
responsive. but it is increasingly important for our students to 
linou h o u  to achie~e the baseline of minimal enlironmental 
impact. thermal efficiencj and efiecti~ e da~lighting.  

The literature of the 70'3 passive design moxement. ~ + i t h  its 
emphasis on solai orientation and ventilation. is a good p l a c ~  to 
start. Ed Vazria's ~ritings"' 01 that era are still relevant. elen if 
the resulting architecture looks different than t h e  buildinp in 
those publications. In addition. there ib a lot of newer literature 
and mebsites that serve as great teaching tools. The second 
edition of G.Z. Bro~kn's and Mark DeI<a!'s "Sun. Bind and 
Light'" is particular favorite of mine. 

Yet books and \+ebsites are not enough. Students need help 
intelligently integrating these ideas into their design \+ark. 
Initial attempts b! Toung designers tend to demonstrate a XelT 
loose understanding of h o ~  light. heat. air and water actuallq 
\\orli ~ i t h  buildings. Theq also tend to be too literal or olerly 
referential. 

I have been grappling with these issues in design studio< for a 
feu !ears. n i th  ~ a r \ i n g  degrees of succeqs. R hile I a m  cautious 
of being exclusi\el! identified as the .*en~ironrnental'" profes- 
sor. I have generall! emphasized ecolog and climate in m! 
atudio project assign~nents - sometimes implicitlj and often 
quite explicitl! . 

The remainder of this paper brief& outlines three projects that 
seem to haxe been successful in helping my student? under- 
stand t h e  interaction betneen natural forces and architecture. 

DWELLING 

For the first file ~ e e k s  of a housing design studio. I as>ipried 
m! students a duelling that could not utilize electricit! or fossil 

urlder~tand how nature and I~uildinpq interact. 1 didn't tell tlieni 
that the d\t clling had to he tonlfortdlde - or er en l i ~  able. I 
nmted thrm to decide nhat  nas  important to tlieni. and 
h rnu la t e  their on11 agenda. 1 htrictlq constr&ied the o\erall 
lolurne of the debign to a 12'-0" x 14'-0"" x 4'-0" ],ox. in an 
atlrmpt to simplit! the struggle to find an *-appropriate" form. I 
also required that the! morh mod! in 3-U coniputer model and 
pli!sical models made from reclain~ed materials. 

U e started the exercise u i th  a series of brief student presenta- 
tions about solar orientation, lentilation. heat gain. heat loss. 
insulation. thermal mass. \\ater. shading. and other strategies 
for maximizing or minimizing the effects of natural forces. This 
led into a more thorough anal!& of natural light. h!drolog 
and microclimatic conditions at tuo  nearb! locations -Thomas 
Jeiierson"~ Lawn at the Unilersit! of \ irginia. and the pedestri- 
anized area along Rlain Street in Charlottes\ille. The students 
diagrammed the interaction of natural forces and buildings at 
both sites. and proposed architectural changes that mould 
improle them. The two exercises helped them begin the 
research and design process. 

Despite the fact that this was onh  thrir third studio. the 
students responded well to the project. It probabl! helped that 
the university and surrounding community experienced exten- 
ded power outages in the middle of assignment. due to 
extensive electrical system damage from a hurricane. Designing 
a duelling without artificial light. heat or air conditioning 
beerned less abstract \$hen the students \+ere actually lixing in 
those conditions. It also made them better critics of the 
buildings where they h e  arid learn. 

The solutions ranged from an olernight lodge for a high\$aj 
ernergencj response team partially imbedded into a six-lane 
tunnel (utilizing air displace~nent from passing cars for kentila- 
tion) to a duelling intended to support the rituals of a deer 
hunter (shooting. butchering. smoking. and eating the 1 enison). 
One ctudent used glazing and mirrors to sirnultaneouslj explore 
the line l~etueen public and private. and the qualities of 
reflected and refracted light. Inother focused on ceacor~al and 
~ectional 1 ariation possibilities in sleeping yuarters. Yet another 
tonceixed of her duelling as d darn in a btrearn to explore the 
thermal ad\ antages and d i sad~  antages of nlol irip \+ ater. 

The studelits responded to thc climatic analj4c. their own 
conceptual ideas and t h e  constraints of the project. \lost of 
them n~anipulated the form of their buildings to capture light. 
encourage breezes. retain heat. or adjust to karious climate 
conditions. The research and analysis directl) impacted the 
form of their designs. but  did riot strictl! define it. 
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SHELTER 

Tlle other t ~ o  plojects o\erlap, hut  arr not directh related. 4s 
ad\-isor/c.oordinator for 1nj ~chool ' s  tea111 participating in tlie 
first-ex er Solar Decathlon ( sponsord  I)! tlie L .S. 1)epartrnent of 
Energ ) .  I taught a \ariet! of graduate arid undergraduate 
students in design studios. classes and independent studie*. 1 s  

a four-\\eel' \+arm-up exercise for a 4th !ear undrrgraduate 
-tudio joining the  team mid-ma! througli the process. I assigned 
a short desigdbuild project. 

Rorliing in teams of three. t he  students collaborated on a 
shelter to house thernsehes for one night in the middle of 
~t inter. The! were restricted to reclaimed or natural materials 
that could be easilj asembled on site in three hours. and later 
ieturned to v h a t e ~ e r  waste stream from wllence the! came. 
Vthough not explicitlj stated. ergonomic and thermal comfort 
of some sort were implied - if only because I \+anted them to 
s u n h e  a cold. \\inter's night. 

The re~iew occurred the day after spending the night in their 
shelters. and mas organized as a mini-competition. Their 
solutions included a highl! insulated box) igloo made from 
stufted printer paper boxes: a structure uith a south-facing 
gabion vall of two liter soda bottles filled \\ith colored nater: a 
stacked set of fibe gallon mater bottles coleied in plastic 
sheathing arid then at night by a custom building quilt: and a 
shed made from used telephone bool~s. the structure of a 
hrolten swing set. carpeting. p a l  el and a slightl! broken double 
glazed window. This last design. named .'eclectic headstrom." 
won the elent. due to it's thoughtful design. careful construc- 
tion. and the fact that it measured oler 60 degrees inside as the 
students bent  to bed that night in belou freezing ueather. The 
judging was conceixed as a mini Solar Decathlon - a  triathlon 
actuall!. with categories in firmness, cornmodit! and delight. 

In a short time. the students got a ver! direct understanding of 
the value of insulation. thermal mass. and minimizing infiltra- - 
tion. l e t  the teams mere also concerned ~ \ i t h  broader theoreti- 
cal or conceptual issues - from the phenomenon of natural 
light filtered through ~\a ter .  to the ideal bod! position for 
sleeping and/or stargazing. Design was not considered separate- 
I! from natural forces. but \\as simultaneou~lj challenged and 
inspired by them. 

I'VA SOLAR DECATHLON TEAM - THE TROJAK GOAT 

From October 2000 to October 2002. more than 100 graduate 
arid undergraduate Lni~ers i t j  of \ irginia students participated 
in the design and construction of a 750 squarr foot house. 
powered entirely 1,) reneuable energ?. The team participated in 
the afore-mentioned Solar Decathlon. a unilersit! competition 
sponsored b\ the  I .S. Department of Energ (DOE). and largel! 
organized b! one of its agencies - tlie hational Renetrahle 

E n e r ~  Lal~ordtorj (NREL). I s  thc architecture ad\isor arid 
coordinatoi. I oiganized the architecture, laridecape alc hitec- 
ture and en\iiorimental planning studerits participating in the 
elent  - more than 75 of the student participants on tlir 1 \ 4 
team. hlost of tlie remaining student* \ \ele horn  the School of 
Engineering and Applied Science. 

In addition to tlie pre\iouel! mentioned studio, tlieie \\as ari 
earlier 4th !ear studio that collaborated ~ i t h  a ;mall poup  of 
engineering students on the schernatic design. and 2 large 
group of graduate students. ~ l i o  enrolled in the design 
de\elopment/construction detailing class. a n d  later Irecame 
project leader< \\bile receiving independent stud! credit. 

Tlle team's design can adapt to a ~ar ie ty  of ueather  conditions. 
b! adjusting the many sliding and hinging panels. Pass i~e  solar 
design, enlironmentall! responsible materials and highl! effi- 
cient appliances. are essential components of the house. A 
stone-clad sun space distributes heat to the surrounding rooms 
in winter. The house is powered entirely b j  photo~oltaic cell*. 
W-ater is heated \\ith solar thermal panels on the  roof and along 
the bottom of the south nall. There is a n  integrated e n e r p  
storage system for use at night or on rainy days. arid a control 
system to optimize the distribution of power efficientl!. The 
current and cuniulati\e e n e r a  performance of the house is 
displayed on an interacthe sjstem control website. to enhance 
public auarenesb of enera  use. 

A graduate architecture student researched solar luminaire 
technolog.  and then assembled the \*orld^s first residential 
scale ~e r s ion .  These s!stenls collect sunlight \\ith a solar 
traclung dish. and deliler it to the interior via glasa fibers 
connected to an etched glass tube. Oak Ridge national 
Laborator! originally de~eloped the technoloa .  arid the! 
provided tlie team with ad5ice and assistance to qource. 
fabricate and assemble the parts. The surrounding landscape. 
including a gre! water collection/filtration system. green roof. 
decks, and garden. is also an integral part of the home. 

It was a complex process to design a small house with such a 
large team of people \\it11 ~ a r i e d  backgrounds. Initiallj. u e  had 
to bridge the language barriers bet~\een the architects and the 
engineers. Ueqign students like to speak oi narratile. theor!. 
concept and foim. For them. answers are e luske  and ternpo- 
r a q  - the questions ale ieall! more important. In contrast. 
engineera are looking for objectixe ans\\ers to specific prob- 
lems. S e ~ e l a l  of the eail! desigrir ne le  abstract and fo~rnall! 
complex - healing little iesernblance to anything iemotel! 
residential. Tlie engineels could riot urideiatarid ~ l i !  Me ~1eren.t 
simply starting with a double-\tide trailer. and modif!ing it with 
efficient insulation and photo-loltaics on the  roof. 

1 et the  complex dialogue challenged the participants' precon- 
ceived ideas. and forced them to be rigorous and clear about 
their intentions. even \+hen the idea was something like tlie 
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pherrornenolo~ of natu~dl light. \ aguerless became the e n e m  
as arrhitccture arid crlgineerirrg students alihe \\ere f o r d  to 
justif! their ideac or concerns. 1 s  a result. the design got l~ettel 
at each stage of the e~olution.  

The first qtudio initiall! ~ o r h e d  in tearns to prepare multiple 
design concepts. and I constantl! rearranged the teams as the 
ideas hegan to come together. BJ the end of that first semester. 
the group \ \as \\.orlting on a single design - irlfornled b j  man! 
of the designs that preceded it. The schematic design mas trul! 
the effort of e a ~ h  student in that first studio. 

The students in the design de~elopment/construction detailing 
class worked both in srnall groups and indi~idually. The! 
researched specific topics related to aspects of the design - 
from the photo-~oltaics and batter! back-up sjstem. to the 
exterior cladding: from the landscape design to the plumbing. I 
fir+ believe in simultaneous process of design and research. 
\+ith architecture students participating in some of the  engi- 
neering and number crunching. The distinctions b e t ~ e e n  the 
architecture and engineeiing students started to blur during the 
middle stage of the project. 

The final academic stage of the project uas the previousl! 
described 4th jear design studio. collaborating nit11 continuing 
graduate architecture students. and a slightlj expanded team of 
engineering students. Nan! of the final unresohed aspects of 
the design began to come together as the student project 
managers (with council from the adlisors) \%orlted through a 
number of difficult decisions. It was particularly clear during 
this phase that  there ale no objectivelj correct decisions \+hen 
?ou are attempting to reach the highest standards for architec- 
tural design. engineering. and the en~ironment.  The process 
Isas reall! more of a balancing of tradeoffs nhile confronting 
aesthetic. technical. ethical and financial issues. 

The identities of the architecture and engineering students 
became noticeably hluried during the final phases of the 
process. During a long discussion about a proposal for locating 
the solar thermal panels for the building. an architecture 
student brought up a legiti~nate concern about the distance 
hetneen the panels and the associated pumps. at the same time 
an engineering student questioned the  irnpact the installation 
~sould  have on  the proportions of the exterior facade. It \\as at 
this moment that I Itne\\ interdi~ciplinai? collaboration. nitli 
active participation h\ all bides. is a uniquel! p o ~ e r f u l  
educational tool. 

Construction occurred in the summer and earl\ fall of 200%. 4% 
the final deadline approached. previousl! defined roles brohe 
doun further as sel era1 architecture students learned hov to 
irlstall electric \\iring and connect plumbing. Engineering 
students helped install cabinet17 and appl! finishes. 4 feu of 
the most difficult design decisions had to he adapted or 
changed \ \hen  the team rorlironted the realitie. of budget and 

s( herll~le. In ]no-t casef. ideas v e l r  airnplified. ~ t h i c h  is olteri a 
good thing f o ~  I)ot11 a] chitects and engineel<. Inel italrl!. the 
a*pert. of the design that sur\ il ed the entire procesi ur~scatlled 
\\ere the strongest idea. with the most energetic ad~ota tes .  

i s  a microco.m of the real ~torld. the p~oject  I\a> an  
e\traordinai> rdut atiorial plocess. f o ~  both ni! studenti and 
~njself. The last majorit? of the  students from both S~hoola  and 
fiorn all stages of the project ha\ e s a d  it  as the single most 
important part of their education. For man!. it completelj 
transformed their understanding of design. natural forces. 
ecolog and construction. 

For me. it is a clear example of the importance of desigrdhuild 
projects in higher education. Schematic design is inherently 
abstract. F hen designers are forced to figure out hou to build 
their ideas. the design has to become more rigorous and clear. 

Instead of hiding behind s e d u c t i ~ e  3-D graphics. the students 
confronted the realities of constructed proportions. Rather than 
making Tague references to sustainabilit!. the students re- 
searched actual building materials. and h o ~  the! would 
respond when confronted with natural forces. Instead of 
designing something in the abstract - assuming an engineer will 
el entuallj figure out h o ~  to m a l e  the space .*c~mfortable.'~ the 
architecture students had a tuo !ear dialogue with the 
engineering students to collectil el! define comfort. 

CONCLUSIONS 

Based on my experience with these three projects. and all of my 
studio and building techno lo^ teaching. the following fire 
items are suggestions for effective teaching in this realm. 

I se  examples: case studies and lectures uith plentj of clear 
examples are the best Mays to teach about ecological and 
climate responsi~e design. Howeler. it best to not let the 
students be passi\e observers. Get them directl? engaged in the 
material b j  haling them research the example5 themsell es. and 
present them to their classmates. 

Elnphoszze yl-lnclples. not calculat~oms - a t  first: architecture 
students often lose interest in technical classes nhen  the! ha\ e 
to get out their calculator. In  studio. it ib particularl~ important 
to make sure the students understand and are enthusiastic 
about the basic principles before jumping into calculations. 
Later. it \\ill be easier to conbincr a student to be rigorous 
about their anal?& when the  alternatile is losing their 'cool' 
idea. In the context of a complex rlesign/build project. rigorous 
arial!sia ib essential. But for a con\errtional design studio. it is 
often an unattainal~le goal. 
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.Allorc~.Jbr e.~pcr-iiile~~ration a17d ~ r r o r :  it is oka! to lct students 
111alir mistalies. The! \+ill learn far more from that tl~ari if' !ou 
h a w  carefull>- structured the  activities lor suwess. 

At01 op~i7-nlli7rlt.d: studio teaching is a process of diycoxerj - 
uh ik  I pet to set the tone. and establish an olela11 ag~nda .  I 
enjo! learning xjllat vill grab the atteritiori of lrn student>. and 
llelpinp tliern explore their unique fascination-. 11 the de+icr 
~ U I I -  theil project. arid is encoulaged b! tlieil >tudio instructor 
to be I igorous u ithin tlwir OTZ n set of ideas. </he \+ill gain ~riuch 
rnole fro111 the procesa. 

Form matters - but i s  zt mutable. Buildings can be sculpted to 
encourage xentilation. heat gain a n d  integration of da~light .  
There are manj  \+a!t to address these principles. but the 
solutions are not as formulaic as  some of the literature 
suggestions. The  architects of the future will need to under- 
stand the enduring principles. as the, are deleloping nelz 
methods of form-making. 

Our job is not to teach them x4hat to do. but how to do it. 

NOTES 

' l 'hi> 1';g~u.e is frr1111 J qilotr b! Etl hlazria ill .. b ~ l l i t r ~  t. I'ollute: Turnin; [ ) I I \ \ I I  

t111, ( k ~ l ~ a l  l'Iirr~m.tat." \lvtroplt.\ n~agaziri,,. Or to l~er  200:3. p a p  102-1 07 
at111 l4Y-1.52. k'rii~r to h r  p1111li1 c ~ t i i ~ ~ ~  111 thi> .tiitidi~. in l ~ r / r ~ l ~ o l ~ s .  tlw aut l~or  
ha11 Icmlced ir~trl t l ~ i i  i~li 'orrrlati i~~~. and found d similar bu t  sliplltl! 111\\r.r 
~ ~ u r n b e r  h> intrrprrting  tati is ti^..: irom the  E~~erg!  Information .4d11lii1iztrati1111, 
Tlw author  no\\ a m +  t h r  \lamia interpretation. b a d  on t h e  d i s cus io i~  i l l  

thr Wvtl~opolis artiilr. and a f i~ l lm-up  clarificatir~~~ communication dirrctl! 
\+ith Ilr .  Rlazria. LiLe the adlor ' s .  Rlazria'i interpretation is based ~ I I I  

inlormation found through the Ener,q\ Infnrination d rn in i s t r a t i on  of the C.5. 
Department of Enrrg .  at nx\\.eia.dor.;o\. 

'Th i s  is based on 1400 figures. the most recent a \a i la l~ le  f r om the  l.5. 
Emironmenta l  Protectior~ .%rnc!. "Cl~ardcterization of Building-Relatrd 
Construction and 1)emolition Debris in the l ~ n i t e d  States." Rluriicipal 
Information and -\nal!sis Rrancli (5300\\). I .S .  En\ironrnental  Prote(.titln 
e e n c j .  (EP-\53(1-I~-'X-O 11)). 1498 

'("WI~ I'assive M a r  E n e r g  Book." Edxard Vazria. Rodale Press. 197) 


