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Socrates ... on passive solar design 

"Now in houses wirh a sourh ospecr, rhe Sun 's rays penerrore 
inro rhe porricoes in winrer, bur in summer rhe porh of rhe Sun is righr 
over our heads and above rhe roof, so rhor rhere is shade. 

If, rhen, rhis is. rhe besr orrongemenr, we should build rhe sourh 
side lofrier ro ger winrer Sun and rhe norrh side lower ro l~eep our rhe 
cold winds. 

To pur ir shorrly, rhe house in which rhe owner con find a 
pleosonr rerreor or all seasons and con srore his belongings safely is 
presumably or once rhe pleosonresr and rhe mosr beouriful." 

c. 4rh Cenrury, 0. C 

Back Cover Front Cover 

~000 
0000 
0000 
10 Wa 1rsf1e ld Vermonr. Ci rcus Srud1os Lrd 
11-ev locl~ for Norrheosr Solar Energy Cenrer 

Phoro - Shoryn Tow le 

House Location; Photo Credit 
1 Tollond. Connecricur Dennis Dovey 2 Olorhe. 
l'\onsos. Craig Eymonn J Mod1son. W1scons1n 
Don Schramm PMDO 4 Srorl~ville M1ss1ss1pp1 
Sharyn Towle 5 D1cl~son. Tennessee Tennessee 
Volley Aurhorny 6 Mill Volley Col1forn10 
M Deon Jones. Arch1recr 7 Lal~ewood. Colorado 
Solar Energy 11..esearch lns111u1e 8 M11 ineapol1s 
M1nnesora f\ob del\1effer 9 Sonra Fe New Mexico 
New Mexico Solar Energy A>>OC1a11on 
Arch1recrs 11 Unionville Pennsyl1.ania Josef 
12 Porrlond Oregon Sharvn Towle 

Some of rhe phorogrophs and house descnprions 1n rh1s bool~le1 were 1al~en w11h perm1s<,101 ' 
from A Survey of Passive Solar Homes, produced by AIA 11..eseorc Cu1poro11on lor 1he 
US Deparrmenr of Housing and Urban Developmenr 

Sml Poss1ve Program Manager. Michael Holrz. Wrner/Prowcr Leader 11-achel Snyde1 
Graphic Designer. Susan Sczepansl~1. lllusrroror Chris Grubbs 

Also available from: Superinrendenr of Documenrs. U.S Governmenr Pnnri ng O ffice. 
Washingron. D.C 20402. $150/ copy, ~75/ 100 copies. 



" .. . a pleasant retreat at all seasons" 

We ore moving our of rhe era in which rhe flich of o swirch or 
rhe rurn of o dial prorecred us from rhe somerimes harsh weorher of 
rhe four seasons r\eolizing rhor cheap supplies of oil, norurol gos, and 
elecrriciry will nor be or our fingerrips forever, we ore discovering new 
ways ro l1ve-wirh less reliance on rhese familiar energy sources, bur 
wirhour sacrifice of comforr or sryle. 

Millions of our homes reflecr rhe orrirudes of o rime when 
energy was cheap and available. Oecouse rhey were builr wirh lirrle 
concern for rhe worhings of norure, many hove no place in on energy­
efficienr sociery. 

Today's homes and buildings musr be consrrucred-or 
remodeled- ro rol~e odvonroge of rhe "free" energy in rhe worm 
winrer sun and 1n cool, summer nighr breezes. Today, rhe mosr 
appealing homes ore rhose rhor use rhe leosr energy while providing 
rhe mosr comforr. 

Conremporory bui lders, designers, and homeowners of rhe 
1980s ore lool~ing bocl~ in hisrory ro combine rhe besr of rhe old wirh rhe 
besr of rhe new Through common-sense orchirecrurol rechniques lihe 
passive design, we ore rediscovering rhe imporronce of worl~ing wirh 
rhe Sun and rhe Eorrh ro consrrucr for ourselves "pleosonr rerreors or all 
seasons. 

Simple Effecrive. Oeouriful. Economical. Passive design allows us 
ro worl~ wirh norurol forces insreod of borrling ogoinsr rhem. Passive 
design reaches us ro build wirh rhe climore and rhe land, and ro use 
moreriols rhor will collecr hear, srore ir, and release ir ro living spaces 
when we need ro be worm, and ro rhe sl~y, ground, and ormosphere 
when we need relief from rhe hear. 

The use of passive design ro hear or cool our homes is hardly o 
new idea. Early civilizorions depended on close and harmonious 
coexisrence wirh rhe Sun, rhe wind, and rhe heavens for survival. Their 
dwellings, builr ro embrace rhe elemenrs rorher rhon fighr rhem, ore 
good examples of rhe passive solar principles we ore rediscovering 
rodoy. 

There is norhing mysrerious obour passive design. Today's 
passive homes use conremporory versions of oncienr principles and 
enhance rhem wirh proven merhods of energy conservorion and 20rh 
cenrury building moreriols. The end resulr:> Pleosonr rerreors which draw 
rheir energy from rhe surrounding environmenr, rol~ing in only whor is 
needed for comforr and leaving rhe resr. 

Throughour hisrory, proper orienrorion ro 
rhe Sun's porh hos been rhe l~ey ro a 
comforroble home. Cove and cliff 
dwellings, many of which srill srond in 
rhe American Sourhwesr, were open ro 
collecr and srore rhe Sun's wormrh and 
release ir inro living areas ofrer sundown. 
Today, we use sourh-focing windows 
rhor odmir rhe Sun's rays and prorecr us 
from less welcome inrrusions by wind, 
rain, snow, and animals and insecrs. 
Moreriols such as bric!\ srone, adobe, or 
worer provide hear-absorbing and 
-reroining rhermol moss in rodoy's passive 
homes. Phoro - Norionol Porl~ SeNice 

Trod1nonol New England solrbox 
houses used sharply angled roofs 
ro deflecr cold norrherly winds. A 
2-srory sourh face was designed 
ro collecr rhe Sun's wormrh; rhe 
house's dorl~ po1nred surface also 
absorbed hear Energy conscious 
orch1recrs rodoy design norrh 
walls wirh few windows or doors, 
and use srroreg1colly placed 
evergreen rrees as w1ndbreol~s 
Phoro Source Unl~nown 

Sourhern plonronon homes were 
bu1lr w1rh brood verandas 
surrounded by large, leafy rrees 
-o provide shading from rhe 
summer Sun. House designs 
included 1nrerior hallways and 
doors rhor allowed for cooling 
cross-vennlonon 1n nearly every 
room Conremporory floor plans 
and rhe use of overhangs or 
rrellises seNe rhe some purpose 
rodoy. 
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IJefore bf'.ginn1ng consrrucnon of o poss1ve solar od1non, owners of rh1s wood-frame house 1n 
M1nneopol1s, M1nnesoro, mode major energy conseNonon 1mprovemenrs Annual gos cosrs 
for 1978-79 were reduced from $ 750 ro $JOO ofrer homeowners added omc and wall 
1nsulorion, weorhersrripp1ng, coull~1ng, worer-sov1ng showerheods, and movable window 
1nsulor1on. The house was rhen rerrof1rred wirh sourh-foc1ng windows, o 2 srory solarium, and 
rhermol sroroge moss These poss1ve design improvemenrs ore expecred ro cur rorol hearing 
bills by 45% ro 50% 
Arch1recr- Perer J Pfisrer, AIA Arch1recrurol Alliance ; Phoro- Fronz C Holl 



" . .. to keep out the cold winds" 

Simply incorporonng passive design rechniques inro a new home 
or oddirion is no magic guoronree of year-round comforr. Passive design 
should be viewed as a supplemenr ro energy conservorion measures, 
nor as a subsrirure for rhem. Ulrimarely, rhe proper reaming of borh will 
yield rhe grearesr savings of money and energy. 

Prorecring a house ogoinsr rhe elemenrs rhrough energy 
conservarion procrices is rhe firsr crucial srep in crearing on inside 
environmenr rhar remains comforroble rhroughour rhe year Dy using 
passive design rechniques rhar open a house up ro rhe worm winrer 
Sun or cool summer breezes, a homeowner con furrher increase rhe 
benefirs gained rhrough energy conservorion. 

An energy-conserving home demands less energy rhon irs drofry, 
un1nsulared counrerporr, necess1raring a smaller, less expensive hearing 
or cooling sysrem of any rype. Oecouse rhe inrermirrenr narure of solar 
energy does nor lend irself ro misuse or wosre, incorporaring passive 
design wirhour relying heavily on sound energy conservarion merhods is 
senseless and a wosre of money. 

the nature of heat 

Hear 1s predicroble- g1ven rhe chance, ir will always flow 
roword a colder spor. The norurol rendency of hear (wherher generored 
by rhe Sun, a forced air furnace, or a rodiaror) is ro sneol~ rhrough walls, 
floors, and roofs, and around windows, doors, chimneys, and elecrricol 
ourlers in a feeble arrempr ro moderare colder ourside air. Ar rhe some 
rime, cold air consronrly seeps 1nro a home. As much as one-half of a 
house's hearing bill may go roword counrerocring worm and cold air 
rhor won'r sroy pur. 

There 1s lirrle sense in spending dollars and energy ro hear a 
house rhor leol~s lll~e a sieve. Solurion: increased wall and ceiling 
insularion, wearhersrnpping and coull~ing ro plug up crocl~s and holes 
and l~eep cold air from sneol~1ng in, and srorm doors and double paned 
gloss ro cur down on hear loss rhrough hear-conducring windows and 
doors. Alrhough mosr energy conservor1on procrices focus on l~eeping 
houses worm 1n winrer, rhey con also be effecrive in moderoring inside 
remperorures during hor, summer weorher. 

·C:h1/71!7e;Y5 
• ~d 5foc,.f5 
,fV/iJdovs 

Hear leol~1ng from a house rrovels 
1n rhree basic ways Hear losr 
rhrough conduction rrovels 
rhrough solid objects such as 
roofs, walls. or floors Air moving 
rhrough crocl~s around doors, 
windows, or elecrncol ourlers 
comes hear w1rh 1r v10 
convection. Lil~e a glowing 
fire, a worm house 1s 
consronrly g1v1ng off hear ro 
rhe armosphere rhrough radiation. 

Cluilr 1n 1920, rhis h<;>use originally 
hod virruolly no wall or omc 
insularion and few sourh-focing 
windows. In rheir "new" passive 
home Cphorogroph on opposire 
page), owners pay lower fuel bills 

~ and ore able ro enjoy rheir 
bocl~ord view from sunny rooms. 
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beyond insulation 

Wel l-designed passive homes incorporore energy-saving feorures 
beyond srondord improvemenrs such as insulorion, weorhersrripping, 
and cou ll"iing. Depending on rhe specific locorion and design of rhe 
house, a voriery of merhods ore suiroble for oddirionol energy savings in 
borh new consrrucrion and remodeling. 

f\esidenrs of houses bui lr inro rhe side of a hill or surrounded on 
several sides wirh mounded dirr coiled earth berms ore more lil<iely ro 
enjoy worm winrers and cool summers. These berms provide excel lenr 
buffering, since rhe year-round remperorure of eorrh below rhe frosrline 
is considerably wormer rhon winrer air and cooler rhon summer air. 
Porriolly underground homes, which ore gaining in populoriry, rely on 
rhe eorrh berming concepr for moinroining comforroble indoor 
remperorures. 

The remperorure of a room or of on enrire house is upser 
every rime on exrerior door is opened. Air-lock entries (mosr 
commonly l<inown as vesribules) ore reappearing as a popular way ro 
l"ieep incoming blosrs of cold or hor ourside air ro a minimum. 

Depending on rhe size of rhe enrrywoy, ir may be useful for 
sroring recreorion equipmenr, ourerweor, and muddy boors or shoes. 
Simple oir-locl"i enrries con be added ro mosr exisring homes; some con 
be builr as weel"iend projecrs by sl<i illed do-ir-yourselfers. 

Effecrive plocemenr of vegetation is a norurol, simple way ro 
prorecr o house from winrer or summer exrremes. Summer 
overhearing problems con be porriolly solved using build ing overhangs 
or trellises of plonrs. Properly designed overhangs bloc/<; rhe high, 
sharply angled summer Sun from enrering sourh-focing windows and 
provide shade for building walls. Leafy plonrs provide summer shading 
and, once leaves hove dropped off, allow w inrer Sun ro penerrore 
windows. If year-round prorecrion of walls, doors, or w indows is desired, 
evergreen rrees may be plonred as o w indbreak 
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An air- loci~ enrry mode of double 
windows and locored on rhe 
sourh side of a house becomes a 
mini-solar greenhouse, even w1rh 
frequenr opening and closing of 
doors. The solar hear col lecred in 
rhe enrrywoy will l~eep hardy 
plonrs heolrhy and con provide a 
worm welcome on a cold, snowy 
day 

Leafy plonrs provide shading for rh1s balcony and rhe room behind 1r during hor, summer 
monrhs. When rhe plonrs hove losr rheir leaves, rhe low winrer Sun will shine d1recrly onro 
building walls and windows 



windows: heat robbers 

Hear slipping bocl' our rhrough rhe very windows rhor ler ir in is 
a major concern for a passive solar dweller. In a well-insulored home, 
rhe major source of hear loss is windows, which allow hear ro escape 
rhrough rhe gloss and rhrough crocl's around window frames and 
pones. Even riny crocl's and holes which ore hardly visible provide a 
passageway for cold air ro seep in and worm room air ro escape. 

Tighrly firring movable window insulorion helps 1,eep hear in 
during nighrrime or cloudy periods and also helps ro 1,eep a house 
cooler during rhe summer. Mosr designs con provide doyrime privacy, roo. 

fv\ovoble insulorion sysrems con be as complex or simple, as 
inexpensive or eloborore, or as funcrionol or decororive as rhe 
homeowner wonrs. Mosr, however, ore manually operored and fairly 
simple in design. The insulorion con be used wirh single-paned 
windows or, in some siruorions, reamed wirh double-paned or srorm 
windows for even greorer effecriveness. More eloborore sysrems ore 
available wirh small morors or remperorure-conrrolled devices rhor 
ouromoricolly close rhe insulorion during sunless rimes and open ir so 
rhdr rhe sun's rays con poss rhrough for worming inrerior spaces. 

Solar energy and conservorion equipmenr suppliers, home 
furnishing srores, or hardware ourlers sell a voriery of movable insulorion 
producrs; some designs ai-e simple enough for rhe do-ir-yourselfer. 

Types of movable insulorion include: 
• Ser-in-place or hinged panels mode of fiberglass or rigid 

insulorion, covered wirh wood or fabric; 
• Shades, shurrers, or drapes mode of layers of insuloring fabric 

rhor seal righrly or rop, borrom, and sides, and may run on 
rrocl's for a snug fir; 

• Specially designed louvers wirh heor-reflecrive surfaces. Some 
louvers may be dorl' on one side ro absorb hear and 
"silvered" on rhe reverse ro reflecr rhe harsh summer Sun; and 

• Foam beads blown berween double windows and rhen 
sucl,ed our by a small moror. 

Lil'e any energy conservorion producr or home improvemenr 
measure, movable insulorion should be selecred wirh a greor deal of 
rhoughr. Arrenrion musr be paid nor only ro providing rhe highesr 
efficiency or rhe lowesr cosr, bur also ro choosing a producr rhor 
complemenrs home decor and inhobironrs' lifesryles. 

More complex movable insulorion 
sysrems may incorporore heor­
sensirive conrrols rhor 
ouromoricolly open or close, lifr or 
drop insulorion or oppropriore 
rimes. However, rhe effecrive use 
of movable insulorion rol~es lirrle 
more rime and efforr rhon do 
purring rhe car our or nighr and 
purring rhe coffee on in rhe 
morning. 
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'' .the sun's rays penetrate in winter . .. " • • 

Most homes built in this country in recent years hove been 
placed in near, tidy rows with front doors all facing the some direction. 
A closer lool~ may reveal that many were built with bocl~yords or ploy 
areas situated on the north side of the house, or with long walls facing 
east and west. Often, shadows from adjoining buildings or trees allow 
little sunshine to foll on the house's walls and windows. 

Increasingly, however, builders and homeowners ore realizing 
that the direction a building faces (its orientation) ploys a major role in 
determining the structure's ability to collect solar hear in the winter and 
reduce overhearing in the summer. 

sun paths and angles 

The tilt of the Earth as it revolves around the Sun is responsible 
for our seasons. The summer Sun rises slightly north of east, travels in a 
high ore across the sl~y, and sets north of true west. During winter 
months, when the Sun's angle is low, most solar radiation will foll on a 
building's south-facing walls or windows. 

In summer, when the Sun's angle is high, the roof and east and 
west sides of a building receive the greatest amount of sunshine. 
Guilding a house with the smaller ends facing east and west will 
reduce the impact of the Sun when it is srrongesr. During rhe winter, 
rhe brood south-facing side of rhe house is exposed ro rhe Sun for 
collecting solar hear. 

Walls rhor face north and receive lirrle direct sunshine should 
hove as few windows or doors as possible; entryways should be located 
on a sunny side of rhe house. When ir is necessary or strongly desirable 
ro place doors and windows on rhe north side of a house, double 
entryways and movable insulation become increasingly important. 

Attention musr be given ro rhe placement of a house on rhe 
building sire. Generally, rhe north side of a house's yard receives lirrle 
or no direct sunlight throughout rhe winter, mol~ing ir inappropriate for 
ploy areas (except on ice sl~oring rinl~I) . Placing rhe house along rhe 
northernmost lor line opens up sunnier, southern areas for gardens and 
recreation. Core musr be rol~en nor ro blocl~ southern Sun from 
neighbors ro rhe north. 
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Windows on rhe sourh side of 
a house collecr rhe greoresr 
omounrs of solar hear during 
rhe w1nrer when rhe Sun is 
low in rhe sl~y. 

During hor summer monrhs, a 
properly designed passive 
house wll I nor overhear f\oqf 
overhangs ore one way of 
1~eep1ng rhe high summer Sun 
away from sourh-foc1ng win­
dows and orher gloss areas 

Placing house on lor's norrh side 
opens up sunny areas for 
recreonon, gardening. 



The imporronce of proper 
orienrorion con be illusrrored in 
rhese homes in widely varying 
climoric regions of rhe counrry. 
Careful orienrorion and window 
plocemenr provide rhis Yol~imo, 
Wosh1ngron, house wirh 80% of 
rhe hear needed in winrer, and 
summer remperorures rhor 
overage 10° ro 15° cooler rhon 
rhe ourdoors. Hearing bills for rhe 
1979-80 winrer season roroled 
$51 , according ro rhe home's 
owner, who soys he "doesn'r even 
l~now if rhe elecrric bocl~up 
furnace worl~s." Solar energy is 
collecred by rriple-poned sourh­
focing windows and srored in 
a concrere floor; when 
necessary, on oir-righr 
woodburning srove provides 
supplemenrol hear. According ro 
rhe owner, cosr of building rhe 
home was 8% below 
convenrionol consrrucrion cosrs in 
rhe area. 
Ovvner/Ouilder- John Show; 
Phoro-Wesrern Solar Urilizorion 
Nerworl~ 

The passive design feorures of rhis 
Duxbury, Mossochuserrs, home 
supply more rhon half of rhe hear 
needed. An odoprorion of rhe 
colonial New England solrbox, 
rhe house hos a 2-srory sourh­
focing side, a sloping norrh roof, 
and few windows on norrh, eosr, 
and wesr sides. Oedrooms and 
living areas ore on rhe sourh side 
of rhe house ro rol~e odvonroge 
of sourh-focing windows; less 
frequenrly used rooms such as 
borhrooms and sroroge spaces 
ore placed ro rhe norrh. 
Phoro - Allen & Mahone, 
Archirecrs 
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passive solar, active solar 

The words passive and active ore commonly used ro describe 
rwo approaches ro solar energy use. Eirher rype of solar hearing or 
cooling sysrem performs rhree l~ey funcrions: collecring solar energy 
when ir's available, sroring ir for use during rimes when ir's nor, and 
delivering ir ro spaces rhar need ir. Oorh ocrive and passive sysrems con 
hear or cool living spaces as well as hear warer for laundries, borhs, 
and l~irchens, and con be combined ro form hybrid sysrems. 

Passive designs depend primarily on narurol hear flows. In one 
rype of passive sysrem, warmrh may be collecred from rhe Sun shining 
direcrly rhrough windows, and srored in rhe building's walls, 
floors, and inrerior-lirrle oddirionol energy is needed ro operare a 
passive sysrem During hor wearher, a well-designed passive home 
is shaded ro minimize overhearing. Carefully posirioned venrs 
or windows also allow hor air ro rise our and away from 
I iving spaces. 

Acrive sysrems, which use fans or pumps ro rronsporr sun-heared 
air or worer, rely on elecrriciry ro operare. 

In many insronces, ir mol~es rhe mosr sense ro incorporore borh 
passive and ocrive sysrems inro new homes or oddirions. Specific sire 
and consrrucrion derails musr be analyzed carefully ro derermine rhe 
besr sysrem-or mix of sysrems- for any given siruorion. 

heat collection and storage 

Every .srrucrure collecrs some porrion of rhe sunlighr srril~ing ir; 
building mareriols and color, orienrarion ro rhe Sun, and floor pion 
furrher influence a building's copobiliry ro rrop wormrh. A properly 
designed srrucrure will rol~e full odvonroge of rhis collecrion process and 
supplemenr ir wirh hear sroroge, narurol venrilorion, and summer 
cooling copobiliries. 

Oecouse of irs properries, ordinary window gloss is a l~ey 
elemenr in rropping rhe Sun's vyarmrh and ploys a major role in 
crearing rhe "greenhouse effecr." Mosr people hove experienced rhe 
"greenhouse effecr" in a car parl~ed in rhe Sun. The gloss in rhewindows 
of on ouromobile allows much of rhe sun I ighrro poss rhrough. Once 
inside, sunlighr is absorbed by sears, dashboard, and floor, and rerodiored 
as hear, which does nor readily poss bocl~ rhrough rhe gloss. 
Consequenrly, remperorures inside rhe car conrinue ro bui ld as rhe 
"greenhouse effecr" is pur inro operorion. 
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This prefobricored (panelized) home 1n Acron, f\Aassochuserrs, combines ocrive and passive 
solar collecrion ro supply on esnmored 78% of rhe building's hearing needs. The ocrive 
sysrem provides obour 40% of rhe rorol, bur conrribures obour 70% of rhe energy needed 
for hearing domesric hor w orer. Passive solar collecrion rhrough sourh-focing windows, 
sliding gloss doors, and a small solarium provides rhe resr Phoro - © Acorn Srrucrures. Inc 

The 'greenhouse effecr' causes cors - and homes - ro hear up norurolly 



Many of rodoy's convenrionol homes hove sourh-focing windows 
rhor allow sunlighr and hear ro enrer rooms. The doyrime hearing 
needs of rhese "sun-rempered" houses may be mer using only rhe 
Sun's hear, bur rhe buildings loci~ rhe sroroge componenr rhor rypifies 
rrue passive homes. In well-designed passive homes, common mareriols 
rhor con absorb fairly large omounrs of hear l~eep living spaces from 
overhearing during rhe day and help ro moderore remperarures over 
rhe course of on evening or cloudy ofrernoon. 

Dense moreriols such as concrere, bricl~, adobe, or warer, 
locared in floors, walls, room dividers, fireplaces, or furnirure exposed ro 
rhe Sun provide rhermol moss, sool~ing up enough hear ro l~eep living 
spaces comforroble rhrough o cold nighr or sunless period. Hear is 
rronsferred norurolly ro surrounding areas by rodiarion, conducrion, or 
convecrion. The rype, locarion, and surface area of rhermol moss 
derermine how quicl~ly or slowly hear is absorbed and released ro o 
living space. Local climare will also ploy o role in rhe rechnique's 
effecriveness. 

Passive solar collecrion doesn'r rol~e place only rhrough sourh­
focing windows; neirher is ir necessary for rhe enrire sourh side of o 
house ro be covered wirh gloss. In focr, rhe windows in many of rodoy's 
convenrionol homes could help provide passive solar hearing if rhey 
were simply moved from norrh, eosr, or wesr sides, and placed on rhe 
sourh. Solar energy may also be collecred rhrough sl~lighrs, cleresrory 
windows, or rhrough rhe glazed walls of arroched greenhouses, 
solariums, or sunspoces. Sliding gloss doors leading ro rerroces or porios 
ore also solar collecrors in o passive home. Properly placed, gloss areas 
con rol~e full odvonroge of rhe winrer Sun yer be shaded from rhe 
harsher rays of summer. 

The collecrion and sroroge elemenrs of passive hearing and 
cooling sysrems con be incorporared in o variery of orrrocrive home 
designs. No one porriculor floor pion or orchirecrurol sryle is necessory­
possive design worl~s well w irh Cope Cod or conremporory, sourhwesr 
adobe, or ranch sryles. Whar will differ among passive homes is rhe 
plocemenr and omounr of sourh-focing double gloss; size, rype, and 
plocemenr of rhermol moss for sroroge; and use of venrs, dampers, or 
fans for moving heared or cooled air from one place ro onorher. The 
precise mixrure of various elemenrs will depend on rhe specific norure 
of rhe home sire; furrher refinemenrs con be mode ro march rhe rosres 
of individual dwellers. 

Exposed ro d1recr or reflecred sun ilghr odmirred by sourh-foc1ng windows, concrere, rile, 
bncl\ adobe. srone, or warer 1n conro1ners con absorb and srore hear. 

In rhis Virginia home, o bricl~ 
divider woll and rile floor serve as 
rhermol moss. absorbing and 
sroring hear from sourh-focing 
w indows. Eosr-focing windows or 
rhe righr of rhe phorogroph 
provide early morning narurol 
breol~fosr lighr. Exrerior sliding 
wooden doors insulore rhe 
windows or nighr and during 
sunless periods 
Arch1recr - Oilly Dorn; 
Phoro - Tennessee Volley 
Aurhonry 
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The rerms direct, indirect, and isolated ore used ro describe 
approaches ro designing and building passive srrucrures. Depending on 
rhe individual house design, more rhon one approach may be combined 
for maximum efficiency, offordobil iry, and oesrherics. 

In a direct hearing design, rhe simplesr of all solar hearing 
sysrems, solar rodiorion shines rhrough windows direcrly inro a living 
space, where ir is absorbed and rhen converred ro hear in floors or 
walls which serve as rhermol moss. Ar nighr, srored hear flows from rhe 
worm moss surfaces ro rhe cooler living space. 

· Wirh rhe indirect approach, sunlighr srril<;es rhermol moss before 
ir enrers rhe inrerior living space. Hear is firsr absorbed by rhe warer or 
masonry moss posirioned direcrly behind sourh-focing gloss, and rhen 
released ro rhe room by rodiarion, convecrion, and conducrion. tvbvoble 
insulorion berween rhe moss and rhe double-paned w indows may be 
used ro lessen nighrrime hear escape. 

In on isolated hearing sysrem, solar hear is collecred and srored 
in on area ser oporr from rhe living space. Gecouse rhe living area is 
nor direcrly exposed ro rhe Sun, rhe omounr of hear ir receives con be 
more closely conrrolled rhon wirh orher sysrem approaches. 

This home in Los Alamos, New Mexico, collecrs solar hear d1recrly rhrough sourh-focing 
windows and sl~ylighrs, and srores 1r in bricl~ floors, adobe walls, and rwo rocl~ beds 
under rhe floor. Sl~ylighrs ore firred w1rh insuloring panels rhor open ouromoricolly when 
wormed by rhe Sun. Typical hearing bills in rhe area may overage more rhon $1000 
annua lly; rhese homeowners, however, hove never rurned on rhe1r elecrric bocl~up 
furnace. The Sun provides 90% of rhe hear needed; a woodburning srove and fireplace 
provide rhe resr. Phoro - Germ Zworr, Archirecr 
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Direct hearing con be as easy as 
opening insulored drapes or 
shurrers and " lemng rhe sun 
shine 1n." 

One indirect hearing sysrem uses 
a rhermol sroroge wall. Hear 1s 
conducred rhrough rhe wall and 
rronsferred d1recrly inro rhe room 
by rnr circulonon rhrough high 
and low venrs. 

Example of on isolated sysrem 
uses collecrors mounred below 
living spaces. During rhe day, 
heored air rises norurolly from 
collecrors ro e1rher sroroge or 
living areas. Ar n1ghr, hear flows 
from sroroge ro l1v1ng areas. 



The performonce of rhis direct gain house in Srorlwille, Mississippi, proves rhot passive 
design worl~s well in hot, humid, southern climates. In on area where the mean 
January temperature is 4J0

, owners of rhis subdivision home save 75% to 85% on 
winter hearing bills. In the summer, air conditioning bills ore cut by JO% to 50%. 
largely due to strategic window placement, overhangs that l~eep out the high summer 
Sun, and maximum insulation levels. The builder estimates that energy conservation 
measures added about $800 ro rhe cosr of rhis house in 1975: onorher $400 went for 
solar considerations such as increased sourh-focing windows and exterior movable 
shutters on easr and west windows. He also estimates rhat energy-efficient homes such 
as rhis one ore selling at J% ro 5% higher rhon nearby conventional homes of comparable 
size and sryle. Designer/ Ouilder- Poblo Ol~huysen; Phoro-Shoryn Towle 
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A thermal storage wall (ofren called o Trombe wall ofrer rhe 
French scienrisr who srudied rhe concepr exrensively) is rodoy's mosr 
popular use of o masonry sroroge wall in on indirecr hearing sysrem. 
The wall, consrrucred of concrere, bricl~, or srone, absorbs hear on irs 
dorl~-colored ourer surface and, rhrough conducrion, moves rhe hear ro 
rhe wall's inner face. Convecrion and rodiorion rhen disrribu1e rhe hear 
ro living spaces. 

The doyrime hear rronsfer process may be supplemenred by 
adding venrs or rhe rop and borrom of rhe wall. A norurol circulorion 
process is generored when heored air in rhe space berween wall and 
window rises and enrers rhe living space via rhe upper venr(s). Cooler 
room air or floor level is drown rhrough rhe lower venr(s) where ir is 
again wormed, rises, and rerurns ro rhe room. Venrs ro rhe ourside may 
be used ro move hor air away from rhe living space during rhe summer. 

A rhermol sroroge wall con harmonize well wirh o voriery ot 
inrerior design schemes; rhe wall will srill perform effecrively wirh 
windows placed in ir. Inner masonry surfaces con be plosrered wirh 
srucco or orher conducrive moreriols, riled, or decorored wirh small- ro 
medium-sized picrures. 

A water wall placed direcrly behind sourh-focing windows 
provides rhermol moss for indirecr hearing. The sun 's hear is absorbed in 
rhe worer and rronsferred ro rhe living space by rodiorion and 
convecrion. Nighrrime or cloudy day hear loss con be cur down by 
using insuloring drapes or curroins berween rhe wall and rhe window, 
or by insrolling movable insulor1on on rhe ourside of rhe wall. As hear is 
absorbed by rhe worer, rhe conroiner irself remains relorively cool ro rhe 
rouch. Conroiners for worer walls may be purchased, or con be mode 
from recycled barrels, rubes, or special-purpose worer conroiners. 

In rhe roof pond approach, rronsporenr plosric conroiners much 
lil~e worer bed morrresses ore placed on o flor merol roof and covered 
by movable insuloring panels. During rhe hearing season, insuloring 
panels remain open during rhe day ro allow rhe ponds ro absorb solar 
hear. When rhe Sun goes down, insuloring panels ore closed, rropping 
rhe collecred hear. Through rodiorion, wormrh is rhen rronsferred ro 
living spaces below. 

The procedure is reversed in rhe summer. lnsuloring panels 
remain closed during rhe day ro prevenr unwonred collecrion of hear 
while rhe cool roof ponds absorb hear rhor hos builr up in rhe house 
below. Ar nighr, rhe insuloring panels ore opened so rhor hear 
absorbed by rhe worer is released ro rhe nighr sl~. The simple cooling 
cycle con rhen begin again rhe nexr morning. 
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Air col leered ond w ormed beiween rhe rhermol sroroge wal l and sourh facing gloss 1s 
rronsferred ro rhe living space by conducrion rhrough rhe dense wall 1rself. and by way 
of a rhermoc1rculorion cycle ser 1nro morion via high and low venrs 1n rhe wall 

A rhermal sroroge wall blends 1n well wirh rhe convenrionol design of rh 1s 1,800 square 
foor home 1n Glen Mills, Pennsylvania The inner surface of rhe w all 1s po1nred ro 
complemenr rhe decor of rhe l1v1ng room behind 1r. several wel l placed windows adm1r 
sunlighr f"l-es1denrs of rhe house paid o rorol of $200 for hearing and hor worer during 
rhe 1978 79 hearing season The builder esrimores rhe house cosr $J ro $4 more per 
square foor rhon o convenr1onal house 1n rhe area yer homeowners con save 60% 1n 
hearing bills Des1gner-J1m l'\nes, Sunbursr, Phoro- NSHCIC 



In Shelron, Connecricur, rhis home col leers solor energy rhrough cleresrory windows ond 
o 2-srory solorium and srores hear in a unique sysrem of worer-filled gloss blocl~s. The 
bocl~ wall of rhe solarium includes windows rhor odmir sunlighr d1recrly and, when 
opened, help ro rronsfer hear from rhe solarium ro rhe house. In odd1rion, a major 
pomon of rhe separoring wall is mode of worer-filled gloss blocl~s rhor srore hear for 
rronsfer v10 rod1onon and convecrion. An ouromonc insulonng curro1n prevenrs rhe gloss 
blocl~s from losing hear ro rhe solarium or nighr and during cloudy periods. Add1rionol 
hear is srored 1n 160 5-gollon worer conroiners srocl~ed on rhe norrh side of rhe house 
behind a wall. Hear rhor collecrs or rhe rop of rhe solarium 1s ducred posr rhese worer 
conro1ners and inregrored inro rhe bocl~up furnace's rerurn-oir handling sysrem. Abour 
85% of rhe home's hear is supplied by passive design; rhe owner uses a woodburner for 
mosr of rhe remainder. Pharo- Corl lv\ezoff, Designer 
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An odd-on solar greenhouse is heored direcrly by rhe Sun, and, 
in rurn, helps ro hear rhe remainder of rhe house. Solar greenhouses or 
sunrooms ore excellenr ways ro incorporore passive design 1nro ex1sring 
houses and con provide hear, flowers or vegerobles year-round, and a 
sunny room oddinon Venrs or doors and windows allow norurol 
circulonon of wormer air inro rooms. 

Hear sroroge is found nor only in walls and floors, bur in 
greenhouse parring beds and plonrers or in conroiners of worer. 
Movable insulorion con be used ro reduce hear loss and ossociored 
drops 1n greenhouse remperorures or nighr; venrs ro rhe ours1de ore 
used ro exhousr excess hear on mild winrer days or in rhe summer. 

The hear collecred norurolly 1n solar greenhouses or sunrooms con be orculored ro 
orher rooms 1n rhe house rhrough properly placed venrs A norurol cycle will couse 
worm 01r ro rise and flow rhrough upper venrs while cooler room 01r flows rhrough floor 
venrs bocl~ ro rhe wormer area 
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This Wesrford, fv\cmochuserrs, house uses ornve solar collecrors for domesnc hor worer. 
and o cenrrol greenhouse. windows. sl~yllghrs, and sliding gloss doors for passive solar 
collecrion The narrow design of rhe house allows all firsr-floor living spaces ro rohe 
odvonroge of rhe Sun. rhe greenhouse, os shown. also seNes as o breol~fosr area 
f1esidenrs burn obour 1112 cords of wood each year in o woodburn1ng srove rhor provides 
supplemenrol hear when needed - rhe house hos no convennonol bocl~up sysrem A 
hear exchanger coll comes solar heored worer from roofrop ornve collecrors. Worm 01r 
pulled from rhe ridge of rhe house 1s passed over rhe coll for o remperorure boosr and 1s 
rhen ducred 1nro o rocl~ sroroge area below rhe house Hear 1s rhen disrribured by o 
rhermosroncolly ornve blower Overhangs, 1nsulonnq shurrers, and openings high on rhe 
norrh wall help conrrol summer overhearing 
Arch1recr - Mossdes1gn Arch1recrs & Planners Phoros-Sreve r<osenrhol 



A Philadelphia, Pennsylvania, 
homeowner added a roofrop 
solarium ofrer mol~ing energy 
conseNorion improvemenrs ro rhis 
100-yeor-old rowhouse. The 
solarium provides a 25% increase 
in living space, a year-round 
garden, ond a roofrop cedar 
deck The sourh face of rhe 
solarium is mode of double­
paned verricol sliding gloss doors 
and rilred double-paned 
windows. Hear is srored in 35-
gollon drums and a 300-gollon 
ronl~ filled wirh worer. In rhe 
summer, bamboo shades ore 
lowered ro prevenr overhearing. 
In Morch 1979, rhe solarium 
remperorure averaged in rhe 
middle 70°s during rhe day and 
never dropped below 64°. No 
elecrric bocl~up hear was needed. 
When rhe remperorure in rhe 
solarium reaches 85°, a fan 
sysrem draws excess hear inro rhe 
rooms below. 
Designer- 11,ichord C Frederre Ill: 
Phoros- Solsrice Design and 
lJuilding 

A solar greenhouse was added ro rhis home in Aurora, Colorado, ro provide a source of 
supplemenrol hear for rhe resr of rhe house, oddirionol family living space, and a year­
round growing area. A rhermosroricolly conrrolled fan l~eeps rhe greenhouse or 95° -
excess hear is venred ro rhe house rhrough exisring doors and windows. lnrerior view 
shows hor rub and worer-filled drums for hear sroroge 11,esidenrs hove enjoyed radishes 
and cucumbers even rhroughour rhe 11,ocl~ Mounroin winrer and pion ro begin 
hydroponic gardening soon. Phoros - Solar Technology Corpororion 
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Solar energy supplies 60% ro 80% of rhe heor needed for rhis house in Durongo, Colorado, 
yer rhe house sroys cool rhrough mounroin summers as well. Alrhough rhe house was builr 
wirh on elecrnc bocl~up furnace, res1denrs prefer ro use a woodburning srove ro supplemenr 
solar hear collecred by a solarium and 16' rhermol sroroge wall During rhe summer, rhe rop 
row of windows in fronr of rhe rhermol sroroge wall con be opened ro venr rising hor air 
away from rhe house. A movable insulorion sysrem using foam beads blown berween 
double-paned windows minimizes hear loss during sunless periods. A small moror sucl~s our 
beads ro allow sunlighr ro penerrore windows. lnser phoro shows windows half-filled. 
Archirecr-Orion l<.esner; Phoro-Poul W Pixler 
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design for all seasons 

A well-designed passive home con be os comforroble during 
hor summer monrhs os ir is rhroughour rhe winrer. The use of srondord 
energy conservorion rechniques, coupled wirh careful orrenrion ro 
shading ond opening ond closing of properly locored venrs or windows, 
con goo long woy roword l~eeping living spaces comforroble yeor­
round. 

Mosr energy conservorion procrices worl~ two ways. lnsulorion in 
walls ond roof prevenrs hear from escaping during rhe w1nrer, ond, in 
rhe summer, prevenrs hear penerrorion ond moinroins cooler 
remperorures. Movable insulorion l~eeps hear in during cold, cloudy 
periods; in summer, insulorion prorecrs windows from rhe Sun's glare 
ond hear Leafless rrees rhor permir sunshine ro enrer windows in rhe 
winrer ore full ond lush for summerrime shading; overhangs ond vine­
loden rrellises blocl~ rhe summer Sun from borh windows ond walls. 
Overhangs on rhe sourh ore effecrive because of rhe high posirion 
of rhe Sun during mid-summer days. 

Since wormer objecrs rodiore hear ro cooler surroundings, rhe 
hear rhor unavoidably builds up in o house moy be rodiored ro rhe 
cooler nighr sl~y. Woll, floor, or furnirure moreriols which ore cooled or 
nighr con ocr os hear absorbers ro moderore indoor remperorures 
rhroughour rhe nexr doy. Windows or venrs placed low in rhe house 
draw 1n cooler oir or nighr or from shady norrh sides, while upper venrs 
or windows release hor, rising oir. Air flow con be ossisred by wind­
driven omc fans 

This l\ershow, Sourh Carolina, 
home was designed for o climore 
where hor, humid days ore 
followed by hor, humid nighrs. 
Hear collecred in rhe solarium is 
venred ro rhe orric and exhousred 
rhrough rhe large venr nexr ro 
rhe chimney; norurol circulorion 
is enhanced by o rhermosroncolly 
conrrolled orric fan. 11..esidenrs use 
convennonol air condirioning only 
during periods of exrreme 
remperorure and humidity. 
Pharo - Diel~ Lamar, AIA 

Cool 01r drown 1n on rhe 
windward side of o house 
improves cross-vennlonon. As porr 
of rhe cycle, worm 01r rises and 
flows rhrough high venrs. 

Thoughrful orrenrion ro 
landscaping con resulr in o cooler 
house rhroughour rhe hor 
summer season. The full summer 
foliage of vines, rrees, or shrubs 
helps ro bloc!~ rhe summer Sun 
from sourh-focing windows and 
walls. 
Pharo - U 5. Deporrmenr of Energy 
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the next step • • • 

Many elemenrs of passive design ore being used in 
underground houses rhor rely on buffering quoliries of soil ro l<1eep 
inrerior remperorures moderore rhroughour rhe year. Hardly rhe dorl<1 
cavernous places rhor many people ossociore wirh underground 
living, rodoy's underground homes con be filled wirh lighr, fresh air, 
and growing plonrs. Many ore builr wirh norrh, eosr, and wesr sides 
ser inro rhe ground and o sourh face mode olmosr enrirely of 
double-paned gloss. 
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Eorrh berms on rhe eosr and wesr 
sides and rorolly buried norrh 
wolls help ro moderore yeor­
round remperarures in rhis New 
Hampshire underground home. 
Lorge areas of sourh-focing gloss 
on borh main and lower levels 
col leer rhe hear of rhe Sun for 
sroroge in bric!~ floors and 
masonry walls. Overhangs, fin 
walls, and wing walls prorecr rhe 
house from winds in winrer while 
reflecring lighr inro living spaces. 
These design feorures also 
provide summer shading and 
prevenr overhearing Passive 
design occounrs for nearly half of 
rhe home's hear A cenrrol 
hearing unir rhar operores on 
wood and/ or oil and 
woodburning sroves 1n rhe living 
and dining rooms provide rhe 
resr. Windows on rwo sides bnng 
rhe sun's wormrh and norurol 
lighr inro rhe dining room, below 
Phoro - 11.oss Chapple for Don 
Merz. Arch1recr 



for. more information ... organizations 

Archirecrs, designers, and builders around rhe counrry hove 
already begun ro incorporore passive design conceprs in homes, 
oporrmenrs, and commercial buildings. To help inreresred homeowners 
or porenriol homebuyers locore rhe oppropriore professionals in rheir 
city or srore, various orgonizorions or local, srore, and regional levels 
offer referral and informorion services. 

Solar professionals may be locared rhrough local or srore 
choprers of rhe American lnsrirure of Archirecrs CAIA), Norionol 
Associorion of Home Guilders CNAHG), rhe American Society of Hearing, 
r\efngeronng, and Air Condirioning Engineers CASHME), or orher trade 
and professional organizations. 

Solar energy associations hove been esroblished in more rhon 
half of our srores; some cover mulri-srore areas. Procricolly all provide 
referral services and many hold seminars, worhshops, or meerings. Find 
rhem in rhe relephone bool\ rhrough rhe Norionol Solar Hearing and 
Cooling lnformorion Cenrer, or from any state energy office, onorher 
good source of free solar energy and energy conservorion informorion. 

Energy Extension Service (EES) Centers may be ossociored wirh 
eirher of rhe above orgonizorions or wirh orher energy-relored groups in 
all 50 srores. They offer personalized service ro people wirh quesrions on 
conservorion,_ solar energy, or orher renewable resources; srore energy 
offices con give furrher informorion on specific EES programs. 

Solar professionals may also be locared rhrough local 
community colleges, adult education centers, or colleges and 
universities. Many of rhese insrirurions may also offer courses for borh 
rhe professional and rhe passive solar newcomer. 

The U.S. Deporrmenr of Energy and orher Federal orgonizorions 
ore supporring rhe increased use of passive design for hearing and 
cooling in homes and buildings and for commercial, insriturionol, 
and ogriculrurol uses. Worl<1 being carried our or lobororories and orher 
research cenrers around rhe counrry covers varied focers of passive 
design, from developmenr of design rools and analysis merhods 
rhrough ocruol consrrucrion of demonsrrorion buildings. Addirionol 
emphasis is being placed on rhe areas of communicorions and 
morl<1ering, and on efforrs ro generore inreresr in passive design among 
designers and builders as wel I as consumers. · 

The following governmenr or governmenr-funded orgonizorions 
ore sources of oddirionol informorion on passive design. Each may 
provide differenr informorion and rechnicol ossisronce services; all con 
mol<1e referrals ro solar energy orgonizorions, srore energy offices, or 
orher local resources. 

Solar Energy Research Institute (SERI) 
161 7 Cole Glvd. 
Golden, CO 80401 

Northeast Solar Energy Center (NESEC) 
4 70 Arlonric Ave. 
Gosron, MA 0211 0 

Mid-American Solar Energy Complex (MASEC) 
8140 26rh Ave. Sourh 
Gloomingron, MN 55420 

Southern Solar Energy Center (SSEC) 
61 Perimerer Porl<1 
Arlonro, GA JOJ41 

Western Solar Utilization Network (WSUN) 
Pioneer Porl<1 Gldg., 715 S.W. Morrison · 
Porrlond, Or\ 97205 

Tennessee Valley Authority (TVA) 
Solar Applicarions Gronch 
715 Morl<1er Sr. 
JOO Credir Union Gldg. 
Chorronoogo, TN J 7401 

National Solar Heating and Cooling Information Center (NSHCIC) 
P. 0. Gox 1607 
r\oclwille, MD 20850 

Toll-Free (800) 52.3-2929 
From Pennsylvania (800) 462-498J 
From Alosl<10, Hawaii (800) 52.3-4700 
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for more informotion ... books 

As passive design regains populoriry, many excellenr bool~s ore 
being wri rren for both the novice and the professional . Listed below ore 
some of the best publications available for general information on 
passive design. Many of them ore available in local public libraries and 
bool~stores, or through local or regional solar energy organizations. 

The Solar Home Book: Heating. Cooling. and Designing with the Sun. 
Anderson, Oruce Harrisvi lle, N.H. : Cheshire Oool~s; 1976 

A comprehensive bool~ that inrroduces the layperson to residenriol uses 
of solar energy. One chapter is devoted to "soft technology," the 
passive approach. Conroins succinct, clear explanations of principles and 
concepts; numerous charts, diagrams, and drawings clarify text. 

Sunset Homeowner's Guide to Solar Heating. Anrolini, Holly Lymon. 
Menlo Porl\ Calif.: Lone Publishing Co.; 1978 
Although sometimes underplaying passive solar performance, this bool~ 
provides a comprehensive introduction to solar energy. Explains solar 
hearing in the home for active and passive systems, domestic water 
hearing, and pool hearing. Using beautiful color photos of homes in the 
Southwest, emphasizes comfort and aesthetics. 

The Passive Solar Energy Book: A Complete Guide to Passive Solar 
Home, Greenhouse and Building Design. Mozrio, Edward. Emmaus, 
Po. : l\odole Press, Inc.; 1979 

Conroins most of the information needed to design a passive solar 
building, presenred in a way useful to the beginner as well as to the 
professional. Conrenrs cover general solar theory and applications to 
system design and performance calculations. 

Natural Solar Architecture: A Passive Primer. Wright, David. New Yori~: 
Von Nostrand r\einhold Co.; 1978 

One of the country's leading passive architects borh explains passive 
design concepts and provides a philosophical sroremenr of why 
environmenrolly compatible and energy-efficienr architecture is the way 
we ought to build. Handwritten texr mol~es scanning impossible; 
reading the bool~ in its enrirery is worth rhe rime. 
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First Passive Solar Home Awards. Fronhlin r\eseorch Cenrer. 
Philadelphia, Po. (for the U.S. Dept. of Housing and Urban 
Developmenr); 1979 

Winning designs from the 1978 r\es1denriol Passive Solar Design 
Competition and Demonstration ore presenred- 145 new home ideas 
and 17 plans for retrofit installations. Graphics, blueprinrs, technical 
information, and philosophy of design ore presenred for each. 
Free from rhe Notional Solar Hearing and Cooling Information Center. 

The Food and Heat Producing Solar Greenhouse: Design, 
Construction, Operation. Fisher, r\icl\ Yanda, Oill. Sonro Fe, N. Mex.: 
John Muir Publications; 1976 

An easily read, nonrechnicol, "what ro do and how ro do ir" for 
designing, building, and operating a solar greenhouse. The worl~ is on 
outgrowth of rhe Solar Sustenance Project; rhe passive greenhouses 
were specifically designed for rhe dry, high-altitude, high-sunshine, 
r\ochy Mounroin region. 

... 

Sun-Earth: How to Use Solar and Climatic Energies Today. Crowther, 
r\ichord L er al. Denver, Colo.: Crowther /Solar Group; 1977 
A survey of architecture and irs relationship ro rhe natural environmenr, 
emphasizing rhe holistic building design process and its components of 
people, climate, energy conservation, function, light, sire, structure, and 
economics. Imaginative graphics and nonrechnicol language convey a 
lor of information in a very readable sryle. 

Designing and Building a Solar House: Your Place in the Sun. Warson, 
Donald. Chorlorre, Vt. : Gorden Woy Publishing Co. ; 1977 
This very practical, clearly wrirren bool~ covers nor only passive, bur all 
aspects of solar home design. r\elores climatic areas to general building 
design and describes ways rhor local climatic information con be used 
in siting a home. Specifics of active and passive systems covered in 
nonrechnicol language. 

Low-Cost, Energy-Efficient Shelter for the Owner and Builder. Eccli, 
Eugene, ed. Emmaus, Po.: r\odole Press, Inc.; 1976 

Spans the range from simple winrerizing projects ro full-scale design and 
consrrucrion, bur emphasis throughout is placed on energy efficiency 
and aesthetic appeal. The 70-poge solar section concenrrores on 
principles for inregroring and harmonizing the sun and natural 
environmenr inro home designs. 



A homeowner who hos grasped rhe basics of passive design 
muy wonr oddirionol informor1on on performance of ocruol homes or 
demonsrronon buildings. The following publicarions provide rechnical 
derails and ore a good follow-up ro rhe inrroducrory worl~s. 

Passive Solar Ouildings: A Compilation of Doto and Results. 
Srromberg, r\P ; Woodall, S.O; Sandia Lobororories; Augusr 1977. 
Available from NTIS*; #SAND-77-1204, $700. 1979 updored version ro 
be available rhrough NTIS. 

Passive Solar Design: A Survey of Monitored Ouildings. AIA l\eseorch 
Corporonon; Ocrober 1978. Available from NTIS*; #HCP/ CS-411.3-2, 
£19.00. 

Survey of Passive Solar Ouildings. AIA l\eseorch Corporonon; February 
1978. Available from rhe Supenmendem of 'Documems, Governmem 
Priming Office, Woshingron, DC 20402; Srocl~ #02.3-000-004.37-2; $.3. 75. 

A C\urvey of Passive Solar Homes. AIA f\eseorch Corpororion; ro be 
available from rhe Superimendenr of Documenrs, Governmem Priming 
Office, in summer 1980. Comoins 111 brief case srudies organized 
geographically. 

Solar Control and Shading Devices; and Design With Climate. Olgyoy, 
Alodor; Olgyoy, Vicror. Pnnceron, N.J Princeron Univers1ry Press. Wrirren 
1n 1957 and 196.3, respecrively, rhese rwo bool~s ore classics. 

Mon, Climate and Architecture. Givoni, 0 London Applied Science 
Publishers Lrd. This second edirion of a rexrbool~ ong1nolly published in 
1969 covers 1n derail rhe relorionship berween phys1olog1col, physical, 
and orch1recrurol ospecrs of building design in relorion ro rhe climore_ 

Passive Solar Design Handbook. Los Alamos Sciennfic Lobororory; 
T oral Environmenrol Acrion; U.5 Deporrmenr of Energy; Morch 1980 
Available from NTIS*; #DOE/ CS-0127/ 1-2, £1.3.25, $14.00, respecrively. 
This 2-volume hondbool~ oss1srs designers from "rules of rhumb" rhrough 
consrrucrion drawings. 

*Nor1onol T echnicol lnformorion Service, 5285 Porr l\oyol l\d., 
Springfield, VA 22161 . 

for more information ... films 

The following films ore suiroble for general imeresr audiences and may 
be borrowed, renred, or purchased for use by schools, libraries, or 
communiry orgonizorions. 

Sunbuilders 16mm, 20 minures 

Explores rhe progress and poremiol of passive design rhrough imerviews 
wirh builders and owners of passive homes rhroughour rhe coumry. 
Free loon l\egionol Solar Energy Cenrers and Deporrmem of Energy 
Film Library, Technical lnformorion Cenrer, P 0 . Oox 62, Ool~ l\idge, TN 
.378.30. Purchase Norionol Audiovisual Library, General Services 
Adminisrrorion, Woshingron, DC 20409 CSrocl~ A-021 .39). 

New Mexico Passive Solar Ouildings 16mm, 1 J 1 /2 minures 

Eosy-ro-undersrond graphics help explain direcr gain, rhermol sroroge 
wall, and greenhouse examples in a hor, dry climore. Five homes in 
rhe srore ore used as examples. Free loon Deporrmem of Energy Film 
Library. Technical lnformorion Cemer, P.O. Oox 62, Ool~ l\idge, TN .378.30. 

Design With the Sun: Passive Solar Architecture 16mm, 27 minures 

Viewers ore rol~en on a rour of passive solar homes and buildings across 
rhe coumry and inrroduced ro direcr gain, rhermol sroroge wall, and 
greenhouse rechniques. Climore and sire considerorions, oriemorion, 
insulorion, and cooling ore also covered. !\em/Purchase Donomor Film 
Producrions, 275 l'\ilby, Los Alamos, NM 87544. 

The Solar Promise 16mm, 28 1 /2 minures 

Covers passive design as well as ocrive solar sysrems. Principles ore 
presemed in comexr of rhe Sundwellings proJecr or Ghosr l\onch, New 
Mexico, and rhrough examples of homes in cold or cloudy climores. 
!\em/Purchase: Henry Moyer, MD, 945 Middlefield l\d., l\edwood Ciry, 
CA 9406.3. 

Add1rionolly, a number of orgonizorions and individuals hove 
developed slide sers or slide/rope shows covering passive design. 
Comocr srore energy offices or l\egionol Solar Energy Cemers for 
1nformor1on, or osl~ NSHCIC for irs brochure, "Films/Slides/Videoropes­
Solor Energy for Hearing G Cooling of Ouildings," for a lisr of oddirionol 
audiovisual moreriols 

21 



SERl/SP-432-521 R 

August 1980 

Produced for the U.S. Deportment of 
Energy Notional Passive/Hybrid Heating 
and Cooling Program by the Passive 
Technology Program of the Solar Energy 
Research Institute. Printed and Distributed 
by the Solar Energy Information Doto [3onl~ . 

Solar Energy Research Institute 
A Division of Midwest Research Institute 

1617 Cole [3oulevord 
Golden, Colorado 80401 

Operated for the 

U.S. Deportment of Energy 
under Contract No. EG-77-C-01-4042 

,,.. .... N!!ll=I National Renewable 

.-;.~ 111m~~11111 1 1111111111 11 11 1rn1m1i11~1~1111 
02LIB094087 



(
., r.) C'ER '(/C'•j:l-.43•:) .... 5•:)~ Y2. 
,,1 ' '- ,:) , , ,,) '" (... L, • • t, 1 \ 

Passlve design. I t 1 s a 
n11 t ur1.1l. 

SOLAR ENERGY RESEARCH INSTITUTE 

LIBRARY 
GOLDEN. COLORADO 80401 


	a pleasant retreat at all seasons
	to keep out the cold winds
	the nature of heat
	beyond insulation
	windows: heat robbers
	the sun's rays penetrate in winter
	sun paths and angles
	passive solar, active solar
	heat collection and storage
	design for all seasons
	the next step
	for more information ... organizations
	for more informotion ... books
	for more information ... films



