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OV.t:RVIEW: The foll()w.ing narrci.U v•. i ~·~ essentially a 
surrmary of the entire re1.01 t. l L .kk..:wt~::.nts the Illdin or 
critical fX)ints of our v.ork on this project over the 
last three-fourths of the year. Details uf all the tasks 
and activities are nore fully explained in euch sub-
section. E.;~;entially the ovPt~ill '·-''-:lcOt~•c: -_,r this project 
was one which made our finn far 1rore co:Jnizant of the 
energy aspe:ts of corrrrercial b..lildin9s. ~~\t the tajinning 
of the project we realized that the desi~;:, ond analytical 
process involved v.ould be far different. r:,·un that used in 
residential v.ork, which has been l'.hc~ n-.ain facet of our 
practice. However, we perceive._: tile process as just 
involving a different look ut the thenP.al functioning of 
the wildin9. 1'he pre-design energy analy~;is reveuled 
a far different pe.r:;pective. It l:ecarre evident ti1at 
thermal fac·tors ·,.JP_re only one of a numl:.e.r of critical 
energy cons,Jnption paran-eters. 'l'he process we went through 
through and the decisions we made are nore fully docwrented 
later .Lr, u:.is retx:::>:;,:t. The final design solution we:- arrived 
at is a ref le:::tion of- all the varying energy related demands 
p.1t on roth tt,e architectural prograrrming (pre-design) and 
design process. A description of the prograr.1 ar!d our result­
iny design 30lution follows. ·~·he: (:r J.',,·.::..: .:f4 ,; . ..: • .-.;:.i.-~L .'/ i.: ·'J this 
report further illust:rates tLe sui:..: t..ior .• 

o:.:S.IC:;t·~ PPCG?A'-: !-'\:·.:;,; ::iOLCTlV:: The origi.r1al prograw ar,d 
intention was tne passive solar n:,trofit of a small exist­
ing ccmrercial/residential wilding. The final solution 
is a passive solar retrofit concept .. .-.Jdressing the major 
energy cons1..1ITPtion factors for this type of use. \ve feel 
the solution also represents a design strategy for other 
similar wildings in northern climates. The owner's needs 
centered around tl1e rehabilitation of a +60 year old 
wilding which needed roth additional space and an energy 
retrofit to make it an economically viable entity. The 
final solution consists of an add on gallc.ry/sunspace w'hich 
is integrated into the existing structure Wti1 in tenns 
of energy and architectural functtoning. The suns pace 
solution solves a number of interrelated design problems 
presented roth by the owner's requirene11ts for additional-
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sp.;ce and the needs of making the retrofit tuilcli11g as 
energy efficient as PJssible. It also presented a nl..Utll:er 
of fX)tential problems which had to be addressed. The 
existing wilding is elongated in a nortll-south direction 
and has only a minimal southern exp:>sure. The additional 
space could only be constructed at the souili side of the 
exiSting Wilding 1 thUS adding to the north-SOUth elOngatiOn o 

The sunspace solution maximizes ilie arrount of south facing 
glass for solar heat gain, while still allowing a deep 
penetration of daylight into ilie existing wilding. In 
the design solution ilie spaces which reijiTfre the highest 
levels of general illumination are located in the area 
with the highest arrount of daylight. Esse11tially the tack 
of the wilding becorres ilie front and vice versa. The main 
entry has changed location to the side wi tl1 nore ready 
cccess from the parking area, rut still in close proxirrlity 
to the street. To call attention to the e'1try, .it. is 

.:rarred by a ~ trellis which ilien continues a.rOU'X! 

the wilding giving tl1e diverse facade unity il!1d relating 
it to its context (scaled to adjacent Ulildings to tl1e 
east and the ivy covered fence to ·-t11e west). SOlur heated 
air can be circulated from the sw1space into ci.thcr the upper 
or lo~ level (rut only or.e at a t.Li€) . 'lhis c:',rculation 
pattern or loop is corrpleted witl-. return c.1ir plei1tuns through 
the flOOrS On the nortl1 side Of tJ1e bJil d i!XJ. 

Roof top light nonitors provide cJ nLinin;Lur! cf 30 fc of 
illumination over 50% of the tilt-e at the upper leve1. The 
nonitors have overhangs to prevent excessiv--e he.1t <..Jdin in 
Sl.llmler, rut allow it in winter. 'i'ix~so CC't;::c~;ts a:·e rror..:! 
fully illus t:rated L'1 the <.J.cconpar.:z· ins at· d.:~·.;:.:::.;. 

DESIGN P~S: CArr overall design procedll:':.-c is decturented 
in detail in later sections of this rep::>rt. As oplX)sed to 
ordinary design efforts tl1is project saw <.1 heavy .involven'ent 
in architectural prograrrrning or as it. ila.S ~-n descril:al by 
OOE, as pre-design energy analysis. In terms d. ove.call 
tirre this analysis represented al:out 50% of the entire (N<l~-
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refX)rting) design effort. The first step was to analyze 
the existing wilding and 'Nhat its energy needs WJUld re 
if a "normal addition/rehabilitation" design was profX)sed. 
This energy usage became the "base case" by which all other 
concepts ~e to re corrpared to. The rrethod used for the 
analysis was that developed by Bcx:>z, Allen and Hamil ton as 
described in their bJok"ENERGY GRAPHICS". This same 
metloi was later used to evaluate the three alternative 
schanatic design solutions. 

The second task w-dS to evaluate the natural energy p;:>tentials 
that existed at the site. This included climatic and. 
solar characteristics, heating and cooling degree days, etc. 
This phase is also descril.:lerl in rrore detail later. From this 
data base we assessed the p;:>tential for solar heating, natural 
cooling and daylighting of the existing building and the 
prq:::oserl addition. These fX)tential energy savings were then 
used to establish goals for energy conservation in the b.lilding. 

The next stt:p was to develop a'1d evaluate three alternative 
design scherres which seenEd to neet the established goals. 
These alternatives were then evaluated according to their energy 
use, cost and overall architectural function. One of these 
alternatives was selected for final design develornent. 
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UW\VAILABLE DES!~ TCOLS AND llJFORt-1ATI~: In sum nary, I \o.OUld 
have to say that in conparison to a few years aqo, there are a 
nurnl:er of well suited design tools available. The single 
area of weakness is that of daylighting, rut it appears not 
to re nuch ~rse than the techniques availahle for any other 
lighting analysis. Specific site i.11formation was also "*-'ak at 
this location, rut we felt enough informat.ion was available 
fran surrounding areas to make reasonable inter}_:X)lations. The· 
major area of weakness was the links and interrelationships 
tetween the techniques. However, this may te a p:oblern for 
all rut the nost sophisticated <.-'Orrputer simulat.i.o,l techniques. 
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Il'>CREl-lENI'AL PASSIVE DESIGJ/CQ;T: The anDnnt of effort 
involved in this project was an enor1rous l~den financially 
arxi time wise. A good share of that effort nust l:x2 considererl 
erlucational. The total anDlmt of tirre for energy analysis 
was three tirres that of design. In the future an effort of 
this type w:>uld oost a client a miniiiUm of an additional 1 % 
nore than our standard 7 % - 10 % cornnission, rut probably 
2 % nore, or al:out a 25 % total increase in our normal 
fee structure. 

I~CRE/1\E~TA L 
PASSIVE D~SIC.~ 
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OVERVIEW: In order to establish a basis for conparison, it 
was nocessary to define a hypothetical tuilding. In our case 
an existing structure had to be redefined in terms of energy use. 
Certain basic levels of performance were assur.ed. Soire of 
these assunptions were based on the l:uilding' s historic energy 
performance. Primarily, the historic gas consumption levels 
were recorded to determine thermal perforr.oance of the l:uilding. 
This data seemed as a good base t.o correlate calculated thermal 
performance. 'I'h.e correlation was very close. Historic energy 
consl.lllPtion data oould not l::e used in determining electrical 
cons1.JI1'Ption because the previous occupant was rrore of a ware­
housing operation than an active retail establisrunent. Thus 
lighting levels were calculated based on providing a standard 
level of lighting (30 fc) for a comrercial space in a fairly 
typical form. Equiflnent loads were also based strictly on 
convent1onal kwh per square foot figures for retail establish­
rrents. D..le to anticipated higher levels of VE>J1tillation due 
to increased occupancy standard, minirrum ventillation rates 
were ass\.Uted. In pericds of overheating maxim..nn levels of 
ventillation were assurred. The basic asstlllptions v.ere also 
utilized in determining the additional ener·gy consunption 
levels of the areas that were part of the anticipated l:uilding 
expansion. 

The basic tech.'1ique (or tool) usee to evaluate this so-called 
typical or conventional solution was that as dcvclot~ in the 
p.ililication "Energy Graphics .. published by the Energy & E:.-wiron­
rrent Division of the firm of Bcoz, .Aller• :;. ~Iam.i 1 ton Inc. 
as funderl by u.s. Depart::nent of Energy. TI1e te:chniques 
prerlict typical wilding thermal performance on a seasonal bas is. 
Since the method is useful only in predicting average conditions, 
the additional atypical days of peak surrrner and peak winter 
conditions were also calculaterl. These peak conditions were 
s.inul.ated in a cntp..lter assisted net:Y.ork analysis of thermal 
perfonnance. . Once the thenral performance was dOcumented, the 
energy use of eloctricity for lighting 
was added tc the total to develop a carrprehens i ve energy 
Wdget for the l:uil.ding. We also intend to use this sane tech­
nique and format to analyze the performance of the 
alternative concepts develope:i in the schelllatic 
design phase. 

~-~~._.,. ..•. _ .... _·----~· ----:..:.: ... 
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UNAVAILABLE INFORMATIOO: In terms of actual data that 
wuld have teen useful, the following listing is provided. 
Primarily, it '1.0\lld have been very useful tD have 
listings of actual conventional wilding energy conslUTption 
patterns based on varying assLUTptions of thennal envelope 
structure, ventillation rates, illumli1ation levels and 
related interior architectural characteristics and 
resulting electrical energy consllll"ption levels anj surrrrer 
air conditioning costs and energy use. The statistical 
studies compiled by the AIA/RE in the process of :1€:-veloping 
the Building Energy Performance Standards \·.11"2re us-2ful 
for ballpark types of figures, rut were difficult to fully 
utilize because no specific example and building descriptions 
were provided. Also, it WJUld have l::ee.n very useful to see 
the sane type of detailed information on U1c "'l'echr:ical 
Redesign" developed during the sarre operation. To have 
historic infonnation of typic~ l:uildirlgs or calculated 
perform:mce of redesigned wildings could h.J.ve shortened 
the activities necessary in assigni.'"lg er:erqy use levels in the 
profOsed wilding t the pre-design phase. 

The rrost ol::vious design (or pre-design) tool v.ould ~ sCJI"re 
type of computer aided l:uilding perfonnancc sim.1lat:ion program 
which could mirror the manual process descr ila1 in "F.nergy 
Graphics." To increase accuracy the typical seasonal days 
could be analyzed on a h:Jurly basis. It appears that the 
annual performance figures predicted by the n-ethod are fairly 
accurate. . One addi tiona! tool related to this nethod, whether 
it be manually or conputer assisted, w::>ulcl be a rreans or 
technique to define the "typical" seasonal days use:d in 
the analysis. t-bre C'OITTl"E'nts on this will b2 detailed in a 
similar section of this refOrt concerning schematic design 
evaluation. 

UNAYA\LA.BL~ 
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llOID-lENI'AL PASSIVE DFSIQ.J ca;T 

a) Breakdown: The added design costs associated \'li.th the 
defjnition and evaluation of a "i:ese case" conventional 
building are detailed as follows: 

PREVIOUS BUILDTI~G' S ENERG'.i' PE.&<:DRi-'ll'u~CE 

DATA COLLECTIOO/LITEAATURE SURVEY 
DATA ASSESSHENT 
'IYP. PERFORHANCE CONCLUSIONS 

CONVENl'IONAL SOLUI'Ia-.1 (BASE CASE) D./ALUATIOtJ 
REVIElv OF FJ\TER?£ GR/\.FHIC i'\PPRJ'.ISAL 
t-DDIFICATICX'-J & ELABORATIOt: OF APPHOJ\CH 
DEFINITICX'J OF COt\'VEl\ITI~AL SOLUl'IOi-.J 
PREPARATION OF BLDG. DATA FOR l\Nl\I_,YSIS 
t-·JANUAL .N<:ALYSIS OF CUNENTIOU\I.J BLDG. 

(THERivJAL PE~'-'OP.l'·lN~C2) 

ASSFSSI:~'T OF LIGHT & IX;;?UIF. IDl\DS 
IXX:Ul'-IENTATION OF BASE ClSE :JW'i\ 

6 HRS. 
4 HRS. 
3 !iRS. 

10 I-IRS. 
2 HRS. 
4 HRS. 
3 HRS. 

3 HRS. 
1 HR. 
6 HRS. 

47 HRS. 

b) The early activities alone ~e primarily staff learning 
costs ( 25 hrs.) . One could expect to repeat this 
process in the future in approxinately 16 t.rs. given the 
right data. Hopefully with corrputer processi11g supfOrt 
and the proper software, the process could re acconplished 
with 6-7 lnlrs of staff tirre and perhaps $14.00 of com 
~ter time (HIGI). 

INCr2E/At:NTA L 
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NARRATIVE OVERVI&J 

It is our relief that the first J:X)int of departure jn any 
wilding prograrnning prcx::ess which concerns energy needs 
is an evalt.:.ation of the site energy I=Qten tial. This 
specific task rrust corre before even the characterization of 
wilding energy needs. This appraisal is based on a 
number of factors. The first is our fundarrental 
approach to ar:y wilding project, which is to hold 
conventional energy use to a minimum. \.Ve atterrpl to achieve 

- ! this withot:.t substantially altering the v1ay people use 
and occupy a wilding. The second reason is the institutional 
frarte\\Ork in which wildings vre designed and constructed in 
their day. One can no longer consider just the energy use of 
a typical or conventional wildinq. In our state as vJell as 

many others, new or su:tstantially altered l::uildi.ngs, 
nust conform with rrore and nore restrictive wilding energy 
perfonnance standards. With any wildii19, these use patterns 
directly reflect the natural environrrent it exi~;ts in. Thus, 
even a conventional wilding must be analyzed u.cc:orcing to 
energy code limitations and the effect of the cli.1ate it is 
located in. We consider it necessary to !"lave the basic cl.i.matic 
data and h.i..ilding energy use patterns before ever_ the base case 
can b: developed 

II 
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~=.:·;.Til.~,~tal approach was to first assess ,., 
the OCIBS:tiilcted b..l.1.lding concept to see where the greatest 
energy use occurroo.. From the previous step of site energy 
SCAlrces assessrrent it was realized that nurnl.:;erous natural 

energy soUrces were available to reduce the convEntional 
energy load. The tv.o major factors in the energy project 
\Ere that use1 for space heatir1g and lighting. 
Since the l:asic techniqUes used to harnes3 nature:~ 
sources to maet space heating and lighting needs are 
often similar and ta:ause one is often a consequEnce of the 
other, and t-ecause of a limited b..ldget t...e determined at this 
stage of the process to develop solutions that \vrich 
re1uce1 l::oth these loads. 

The overall effort conc~tr~ted on preliminary assessrrents 
of the design teaffi<,being'.:::ab~ to affect significe:nt energy 
rerluctions in these t\toO areas. Because of our previous 
design experience with passive solar heating in t.i1e residential 
sector t...e ~e aware that we could reduce the space heating 
requirercent with south facing solar heat gain. Our approach 
to this assessrrent was to dete..rmine what a reasonable level 
of south facing glazing could te. ~'le arrived at a figure of 
fran 20Q-300 SF of south facing passive solar collector. 
We then inp.lt these figures into the solar load ratio calculat:iDn 
to determine approxirPately the number of space heating 
Bl'U' s which could be saved per year. 

________ ., ___________ _ 
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~Assessing the p:>tential for .cl~lighting was a far nore difficult 

--·cc.:o.c- ,,... - prev;ous tas" we had l'd"'~ .. l· fl' ~-'~ _.._ -· ~eas~~-l..., ~ tJ.L ...... ~ o .._. • Q -4 '" U H.. =..< U 1.. U J.. UUCU..I..LC 

level the eJCPeCted anount of skybdghtness in various ~ather 
situations during the four seasons. Our basic a.pproach was 
to determine the number of hours of building operation where a 
significant p:>rtion of the illumdnation could be met by daylight. 
The techniques used ~e the basic daylight determination-·, 
at a mini.m.un skybrightness of 600 fL. Our preliminary analysis 
indicated that a basic daylight configuration of high clerestory 
setback in canbination with side lighting could produce 
a mininum of 30 fL at the v.od: place throughout 7511 of the 
leaseable space 50% of the tin-e. \"Ve also detel.ll':i.nc.-'Cl that 
higher skybrightness could easily increase t11e ilhunination 
in further parts of the building. This initial Ll.Ssessrrent 
indicated a p:>ssible 37.5% reduction in light.iuq energy use 
which we felt vJaS very significant and should thus be a major 
design i..11put. 

0 Alth:Jugh ~JOJjr:g was not a ma.jor conside2:atio:1 in the iLi tial 
assessrrent it appeared that. a solution which increased light 
and solar gair. -whe::r1 desired could also incre~e H: v.1>cl :1ct 
desired. 'I'hus it was detenuned that these eler.ents st-ould 
also be controllable in terms of heat gain. Our past experience 
indicated that the ambient level of wind and the height present 
in the building oould be utilized to toth ventillate excessive 
heat gain and to flush the l:uHding during sunrrer evenings. 
This feature also recarne a major design input. These tech­
niques were developed primarily from theoretical data 
am. calculation metlx:xi'-published by ASHME and our own field 
testing of installation in our previous 1t.0rk. 

1 



UNAVAILABLE: This task which is .in essence the first step 
in the design process CXJUld use a great. deal of ini~t in areas 
such as rules of thumb. The primary area we folmd lackjng 
was natural day lighting. There is good data available from the 
Illuminating Engineers SOciet.y for certain daylighting configuration. 
H~er, there slx:mld be many nore figurations 'Vlith rreasured 
and prErlictabl.e daylighting configuration. The techniques 
developErl at the University of \vashingtor. (as publishErl in 
the 3rd & 4th Passive Solar Proceedings) '.·~re also useful 
b.J.t they neerl nuch better docur£Entation and actual correlation. The 
The other area that is \\Oefully inadequate is that concerning the 
lighting effects of direct and reflected team sunlight and 
its ability to produce general lighting levels. \ve \\Ollld lil:e 
to see such information doculrentated in specific "genaric" type 
exarrples of day lighting configuration. It appears that a 
designer could accorcplish this by const.ruct.ing daylighting 
rrodels, wt such an effort wuld be !JrDhil_:.,itively expe.nsiv·= in 
a oormal design effort. 

The overall effect of passive solar heali.lly has beE-n well 
doc\.urentErl by IASL in the solar load ratio technique l:ut it 
again \\OU!d be quite useful to see rilles of thwnb for assessing 
its (X)tential with respect to the given clinate and type and use 
of specific CCl'llrercial ocx:upc:u1c.i.e:; rather than having to run 
through a separate SLR calculation at this staae of desian 

~ ~ . ·; 

In terms of cross ventillation and wind ~~d solar induced 
ventillation for ccx:>ling it \..Ould te helpful again to see 
~11 docunented genaric exanples related to wind and solar 
oonditions of specific l:ui.ldings, and have these be related to 
and correlated to the current ASHRAE calculation rretln:ls. we 
have fQJ..IDj these ASI-IRAE fonrulas to be fairly accurate, rut 
v.ould also like to see other peoples ' exper i~'"lce t1ccumen ted. 

UNAVAtLABLt 
INFO 12.1 A A. Tl ON 

•I 



PASSIVE SOlAR SPACE HFATING PO!ll.JTIAL/ ASSESSHEl'IT 
SLR METHOD DATA SIT UP 
SLR MANUAL CALCUU\TIONS 
ASSESSMENI' OF ENER3Y & COST SAVINGS 
IXx:t.JHENI'ATION OF RESULTS 

NATURAL DAYLIGHTING POIDri'IAL ASSESSi'IT:l·~r 

1.5 HRS. 
4.0.HRS. 
1.0 HRS. 
3.0 HRS. 
9.5 HRS. 

· STUDY & EVALUATION OF BASIC DAYLIQIT ~1I::l'HODS 10 HRS. 
ANALYSIS OF DAYLIGHT LEVELS Nr MIN!J.\.ilJl'·l 

SKYBRIGHTNESS 
l.O'JER LEVEL SIDELIGHT /CLEARSTORY c::c:M'IG. 
UPPER LEVEL TOPLIGHTING c.'Q.JFIGURATIOO 
UPPER LEVEL BEAM SUNLIGHT CALCULATIONS 

CQ'-'IFOSITE ANNUAL DAYLIGHTING CONTRIBUTIONS 
OCCUN£:t,"TATION OF RESEAIOi 

NATURAL COCISS & INDUCED VENTILLA1'ICN ASSESSHENT 
BRIEF ANALYSIS BASED C::N PAST EXPERilliCE 
(.M)RE 'IHOROUGH ANALYSIS AT DESIGN DEVELOPl\lE2-IT') 
( F:Ra-1 PAST EXPERIENCE WE ASSUMED IT COULD LL: lXl ,;:; ) 

The passive solar heating assessrrent v.ould involve a 
similar effort. A gOOd prp::>rtion of the dayli9ht iny 
assessrrent was part of staff learning experience" Th·.~ 
total of 37 hours involvoo in daylighting assesE"JHent 

6 HRS. 
5 HRS. 
4 HRS. 
8 HRS. 
4 HRS. 

2 HRS. 

could probably re cut in half or equal to 20 hours in 
future projects. Ventillation cooling assessnent v.ould re 
a similar effort in the future. 

I~Cil~JAENTAL 

PAS5JV~ DESIC.~ 
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MONTHLY SOLAR HEATING ESTIMATOR 
1.0 
. '• WITH NIGHT 

rmiii1 tnJil1TI li!Illll 
~ 

INSULATION ot111fTT 

A ~rliiJ ~ WITHOUT NIGHT 
~-a~s- INSULATION 

A1 ~ 
0.6 ~' I THI ~E CURVES CAN BE EXPRESSED IN EQUATION FORM: 

f 
SHI F A 1 x SLR, SLR less than R ~ 0~4< 

f SHI i= A2- A3 x e-(A4 x SLRl, SLA greaterthan R I .-n: 
I .-~.\':"; -

I whf R AI A2 A3 A4 Uw - -- -- -- --.ur 
0.38 

a.,~~ 
Din gain 0.1 0.6182 1.0097 1.0710 1.2208 

t-JI H lr INSULATION D"n gain . 0.6 0.8563 .1.0028 1.2646 1.6467 0.11 
~ E 9 If A u - . insulation) :F ~J l STORAGE, I"!' 

-

4! ~· Ito .ft2q 1 1 I I I I I I I I I 0 
iN r-.. 0 p 1 0 2 3 4 

:,4ft .. '-, ~ ... 

i 

·" 
MONTHLY SOLAR LOAD RA TID (SLR) = 

MONTHLY SOLAR ENERGY ABSORB£ 
1. 

NET MONTHLY THERMAL LOAD 
(including the static conduction through 
the solar wall. Aw x Uw x DDJ 

.. , 
\ .. ' 

t 



i; 

,I 

... W't'll1"llnO I.Jrrc:>:;> ~NUWl:>\1d aL arry ....SO IS 
~ -··s, t-n\\-\IV\i 181\.a, tJ&acJn ..:nH.L 11o.:1 ~9?ovd ..svm ..SH.l. · 

.~~ttl "'NimonQ;l -:--1Yt?l{VIn?1·f? OfW StidYVrJ/ '?ll~Vi.9H?S .lHU. • 

. ·~,and. NOut.vNJ VJn')"'a: ¥/YOO.l'B" 
HCT.J 1 "' Nos-1 va wv:; /-!S.'O -11 ?'11V · (:2.1. :1. 7 ~~~"" .., rr () ~ ~ e7 m1 

NOU.YN1Vfm1J 1'Yf?~tl~NVQ.L 09?003~ ~dall\Qt"a/Y\ N6H.JJ.. .,., 'lJ..'IcJ 
"SIH.!_. ;J.rt@'rt.fi1·(}Jn(:Jtn) ?NUHi'Jl'7 ,~f?1;2Ll'(YV .. kLIIh <lPNI~V!O'? 

i"fU.~....LH~1"""fO ~ ..irf?V/5-s-S'S"SY ·~o~ .,~ v .f!lZr·v s l'{d\"2.1~ 
...:!JtiL ? Nft>1'7na.J ~fYO/..l:'V'\n?1'"r? ..flti.L 

41
0P"<1/0f?&<J Vli'll.rtNIVI 9\-ll 

Y'/Hl nP!: ~, :t-1 -; t/'1', '7~SN:.Hf71~ J,7fs, N.a H IV\ $"(l()Or/ ::;}C aS/;J.Ji/ON .Eii.L 
..ff?.fY HdYGPb .2iii. J.?. _Lf.ii/l.a ~rt.L ~ -:;(f9V/C'J~ S~tt.L -t;;ISY8 1--"Vd 40 

3:' WLL V fVC (<?.19.1 N /()/I r'"11Vd / QN!~ ,~YI'\1/f!S) ~ t)"f:~Y.:'-"'5 ; li.L /) N/?JC)d 

S55N .. Ui'J\';3$ll<;;tS dO <;lcNtO :3'~"7 ?llvW::E:Ht?S .!!H.L r; NII';\01'70.d t;"H~Y~JJ ....SHL 
•tyO;_;_{?]IJ()IdNO? ~rtJ.LHQifi'"Yd /.?J.C..'LS 71Y·~ 

/~LLH?11'?l01~ 'ifNI /3)":::=;; ~j81Yl0"7 :EiLL 7'04 -;m;!.LY1nnn --,g/\3l 
Jh'ln ~r--LL '?.:C ..::To"V'd ".;:f\1/liFmo~ !6ti.L IYO ?l.l-~V!Ett'~ .J:::;ZH.::i .3\li.. 

1 

(s~ ~~m ss~tj~)3t,_J\~Oa:i arvv ~Y!I...L l.?(f'{d??O -?1~1011n8 
(-Ll/1}1 'Tr.TI'\';1i {'fOllVN!'VI0'/71 ~0/~JliNI S~H.L OaEYJ8a~O? N8ft.L ~tfl 

(1.70:7g I jVWV 7j0021 '7.7~ )~ttl11 'ot?JC.l.l-,-; ..Jt:> -:'13.fi;:r, 'L ?!O.J 

.:!1 NOO .S~-~ ..ase+t.L • '!3.I AC ctQdl?"7491tSO NoU Y'.Jn '?I..;J \iO'J 
?N/.lN IJrif..."'V(! myQ_rYVJ..'S NO ~ Not.OS"J '/~l<nto~ 2\i.L 
~V ~Sf\91 NOll.VN!VIfml ..J.I·11?11"Vd .:JH.L 09.1Y\m1V? 

1 

.;rn ?ll..'VW'SH~ ~I ttl NO c:r=Y'~VI/~dnS • .,9rr.:M <JSidd ('I ..SHL 0.\'-\"'f' 
~~ ..L'>'tll:l ~HJ.. ~ /YO S"NC'U."r<Jr>?l;;tNO? ?NU.Ht/11/'\~ ..ltH.L~ 
?1N~H?~ V ~0781\~ ..LS1JI.:j o.L ~\'ll1 -lb"10ack1'1 ~00 •?Nl.l'fEH Jfn'Vd<?, 

Nl ~1\.,01\~ ..l."t'H.!. H"'fi.L ~...P'JOGkt .L-,rt,I:J.:iiC 2?JOV/CS'I:a"' ~¥/'t1 
!31\t1VN?J3..LiY '/Nt.J..i-1~\i"~ ~rU .=o .lX?Yt~am ...!f'\U..'f.,L\.l.N"fn~ ~\U-•: 

?NilH~\1t-.'«J i 

. ._..· 



• 

... 

T1 9 
--~ U_i ~\ 
·-t->Z 
S."li-. ..,~ -

--LNE±V/~S~SS~ 
?NW.H Oil f,~Q 

{tlou..\~)tc H~d v~ 
It ot 1:, 8 L ".) ..5---p ~ ,1. ,\ 

I 
-' ! 

! 
i I 

. I. 

4-o-....... ------------------~---------~----·--·------------------.......e 
OL 



IS'Cr) 

lOCO 

soo 

0~~~--~--_.--~--+---~~~-.--~,._~--+---~~--~-l 
{l 7AIA. 8 q to '' ~~ '""- z. 4 7 

\YJNTE~- OVER.CA.5\ I SK.'( ~'e\~Hl1~ES~ IJ~ 

'3l:OO 

l$D 

lftal 0 

lQD 

\((() 

soo 
; 

I 
0 •2-
Q 71>1"-. 8 ~ 10 ll ~ I Pl.\ Z.. ~ 4 

\~/1 kiTE?.- C \... E A.R. / 'tY-'f Ef!t6.~:TN~~s 

::J 

s- " 7 s . 9 

21 
I I 

•, 



.i 

-;,r .... 

.3~/t.l =~~· -~s3NJ~~r:n~--;:;/,~~/ (.lv~T) ~1i't~ ('?.N_\~dS 

-, iP <L ~ '%1 II 01 h ra 'H'fL 
·-~-.--~--~~~-+--~--+-~~~~~~~~~--~--~--~ .... 1~' 

\ .. ~~--"·--------·--·-···=----"\'"·' ., .... _, .. -~·-·--· .. ----~----.--~-----

' \ '1JQ?Z:T ____ , __ 

(i 

\ 
\ 

I 
I 

I 
-I----Q)()l-· 

~NJ.HIJI~k?f'S 'NIII/ 

"S b'-' "'l.\ ~o .J.OO sttl-\ O'b 
~~~----~~----------------------------~-~ 

.... iJ~I--

~00'11 ~NJI4r]nlil~ li/V/ 

~~'Z.I ~o ..LOO ~~tiS'~ 

~I 

' ~'C7~--,.----......,__. __ L.,.__ .. ,,•"'l•.•...:=-ro"-:-.:• ' ... ..-.-.-. ......,.~,,.,._.,-.... , .. ,, .• -.-;. ... ~.--..;<A.i . .-. .. --r-. .. -... -·~-:.-~--~.___..,.,.. -•~_-:;. 



·. 
• : .. : 

3VILL ~" 753N.l.W)Ii!~l<lt~ .~'73\')_ -."213¥/Y/ns :-. 
lb 8 L ~ S ? tz. ~ 1.. J.J,.,. II Ot .. b «e WTL 

' ' ', 
-1~-' 

' ' 
' ' . -··--·--·---... -...... ~, ........... -. . ........ ---..:···-........ -

-~1 .. ·----·---·.-

. " 
--------· .. ____ J.~~" 

005\ 

~ '»S~t}13JJ..?rS Nl'ft j ~ 
'r?I~"Z.J ao ..IJ)O ~u~s·c ,. 

------------~~0----------------------------~~~ 

)YIIJ. v~ ss3N.J.H,,~~~?Is 1 j_SVJ ~:JAo --a 3Y/Ytns 
Clb 9 L ') S ~ t. ~ -..df ~ 11 °' b 9 "19L 1<7 
~---r--T-~~-+--~--~~--~~~~---T--~--~--~ 0 

\ 

' ' 
-~--........................ , .. _____________ , ___________________ _ 
~~------

\ 

' ' ... ,, ________ ,__ ' .. _, ..... . .......... -........... -----............... -.. .. 

~, ....... ·-·· ........ . 

~ ~0 .1",11'ar"~ NM 
.,...1., • o .lJ")O ,_-u ~ s: ·a 

""-----------------= ···-·--······----......... ·. ,. 

jO::UZ 
I I 

-·· •. ·~ ..... ___ ,.,...~ ..... ._ .... -c:.-



.·, 

.
.
.
.
.
.
 

! 
. 

i ,.,
 

, 
:· 

I 
• 

. 
i ; 

. 
' 

. 
. ··-

· 
··

-.
·,

··
~,

.-
. 

-·
-;

 ;
·-

·· 
:
~
·
·
·
 
·
·
.
~
~
-
~
-
.
-
·
~
 

---
··

-
:
 

''
"'

;·
'·

'-
··

.·
· 

..
..

 , .
. 

.-_
 ... -

~ 
( 

. 

I ; 

r
· 

C. 
I 

./ 
~ 

~:
 ., 





---------------------------------------, 

'1 ,~,; ,, "-'· •'I ,.-. , ' .-i 
·· ... , ..... -: 

'• 

·1'::+:,::. tJa.SC:, ~~ =-£.L rfCJ!tC?•oz;· · · · · 

__ No_U.?Cl~ 1\IONNV ..!I~"V 

I 

~ . 
' 

(~~u.) . . 
. · · ~~ · ~ (z~')(b~ .;(2.a)( ~) 

"'\M~~"2. ~~·t·s -~.~/SJ.~ds "'"Vtl/lltfb -'%~ 1N81:> 

V1'. ~(z~·)<~s:) .. (-za·)Cs~i) 
-v~o~"'Zit • qMS'L.)I. -,./l.'tfoSt-AYa/lll-48 -~.Lq?l1~Mo "'tliiVIV/Cl~ 

,,. : c~a )(:f.i;t.) ~"ZI:IZ ., '7"-S~ ~""'~~~ -~. 1--va{~wb '.~ ~1? 

oz" :: c "l'O ') (~ 
'llr1?1;J\ ~?!1tt'$'?J< ""'/flff(J$'-1-'Yti(IAH.S't, -~.S .i'ltt?~/\0 '"l'Wd/~NtilJS 

(~ ~oi) -:'Z.8'"P-z-·~(ts'}(~) 
~;4orri\Yt1P·v~<i~l :~,.,.,Z.'SJC l~Mf~""1d3-J.A~/~t~14~·~-~ 'i)"Uri"5 

d9Nl:le0 ~ .LH'J\'11.-'VCJ ~r. o{.,.,)L"""lfif\0 '1iiitU~\ 

J ~ 
"'~~ .. ·-·····-··-~---------------------·'-7---=~-· ~:....If~ ~.· .. 

·e 



I 
i -: 
j 

'j 

~;, 'YiMIINfVI 1JC"'O B~ "'Yli(Y"' 
t ~ 'NU~IG ... v a!W ..LN\'71~1\'1 

-'liS ~I NO!l?n~8(! ~OS: "1 4M811"10'"' 
'NO&.t>l'l~ Jl'5() "'7<!18ta ~<1? 

-NSAB NY '\la:.J ~~~J.'S ,,,m 3on.Jn:t O.l 

0\Gll'fl 3m ~NV? N?!S3<f 3Hl : !il.QN 

?Nl01\0Q 

"'--------------------

-N IJ\~00.2<~ --;v;;'Htnai .i. ~::8 ~-·-·-------·-----------------· ---· · ,{· ·-, c:::o:> 'b"l 

-~'b? 

i a:;:v''?S 

HIJ~<19'21 ,~w~· ~-· --· --· , ___ : --l---! -~-:1--.. ~---,. 

J9N~ ~ ----~'?11(01'~ k,a3d -~--:~: --
· r::(X)'59-(tfl~~J H,~<l~ ,)?'MW>a.l.. J..c;39 

CXP''9L --HIJISQl.s~ '"'Pr?lM·O.iU. '1/£B 

-r,. .. ,.,,ll';J '):~/J-..1~ ~~~,;loll,; 
, ooo''?b -~?NIG'11n~ 'lWLl')l~ .:iN~ 060CC.. 

~f../:lr/mG) :;n.u:n. ?'U.'VV/h? '11\X7 1lo.:l ~E'IO(')lc; .,)?U~ll't.IS ~ VIO<J.:i, 
'~1~011o.l ;)til Hit/¥\ :i17NdV!0? ~1'10'? 3c;E\'\I 

.. ·---····· . ···-·-· ..... ---~·-
0 l'\l ?Ot i. '1.~ 

O.JU ,01 '-9~ 
nt'tl ,oi~OS 

Ol.<Q cPI~ \S 

'..,'i=-S/Nfl.Sl.\13£ I f'5.tQ~I kS'fb 
t') .UJ ,o ,, .J' I L 

OJ<l f1)01 ~'JI 

Ol"Z.. .,o1" Ll 
m~C)o11 's 

_l~Vfd \01!>~ 

., N U.t.( "\., 
,,~~ ~ 

? NU.Jo(BH ~~ 

(-/ ~Vfd\0~3 
~0~ ., NU.Ht7 \1. 
( -) ? .. ~ SJ?td<; 

(~) ~'Q\i ~dS 

f"fO? 
.SS'C'l f")(JS N.::J 

?01~ 
...l~~21 -ttmn~?J/ ..t~vM13 

~v d~fru.fl aso 'ts 
• (')t~~/~S·bZI 

rn.c;:s f1)0/ 1-..S I L 
~ C)0/ #-.2.£ 
n.1.~ ., or~ L 1 
rus:J..,QI~i.L 

~m 
~-~tt3 
'?a,~ 

1't'NPUM f\ NO? 

s~~ ").Nn~ .i)?'(a5 ?Nf~?l"il ..u10IWM'5~~ 
A~ W3 ?l'i ltJ'10Y'ICll llHL -Bile I 11?"1 Q.L ~t7J Cl(")) ...e~ .,.., I t't\ ..l:J: 

~t'Sf-"1'1~ "5-,'\'llr·t~ NO~n~ /.rp.te~ s-ml:'\.B?J-1 ..i:IIU. rvo oe~~-

~--------------------------------~ 

·i 

• 



~. .. 

~------... ·-·· -··••••· .-~······•·•·• ., . ·"""-··· ...... ·•· . .. . .. . • • ....... -................ • """'·••·~-~-~·-~·n-••·•·••••"·< 
$.,~ 

I 
! 

:, 

.. I 

--· 



• ---------~--------------------------------------------------, 

I 

DES!~ INDICAToRs: Because of the rather limited sr.ope 
of the project oo "design indicator" schematics ·.vere 
developed. Essentially the design solution had to 
maximize solar heat gain and'provide for deep penetration 
of natural daylighting on the first level. It is our 
belief that the solution which has been proposed was really 
the only one that could be made. The heart of t."'1e design 
was the .ne:::essary details that v.ould make this overall 
solution v.ork in its given context (such as rreas·.rres to 
prevent overheating and the proper integration of the 
SOlar space addition l::oth in terr.\S Of architecture, thennal 
arrl energy perfonnance). These elements and concepts are 
nore fully illustrated in the drawings of the design 
solution. 
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