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Energy efficient house design
- exploiting solar energy

| Key issues for designers

3 & 3Solar energy should ba exploited
- within an ‘megrated energy effclent
[ - aporoach to house design

e
%r‘ ® | e pproachshioaid molade adivonal

: EIGGY LONSeing Measuies such as
cormpact plan ferms, high levsls of
fabric insuation, and wel controlied
haating syeiens

@ Solar potential should be congidersd
al all levels in e cesign process -
frzem sils planrrrg Lo boase ongodalaan,
and drormoedsrnsl aerengerment 1o
specilication of sompenents and
SEINHEDGL

@ 5Sile lgyouls should be planned Lo
e Ll recuce overshadowing ol windows by

Houses that exploff solar energy do not need overfarge windows on the south sfde bui, aler dwellings snd voslroctions,

like the north face of this house, are deslgned to reduce heat losses on the north. They

lock much ke other houses but have 2 market advantage.
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@ | iving rmoms and hedfoomes shoold be
Incated an the south o benefit from

Solar energy and housing design integrated energy efficiency anlar gaini.
HSunzhine iz the most environmenlally MEASUres ® Ovor glazing should be svaided:
frignclly rarewable arargy source, It igfrealy Sunshine arc daylight ars bost atilised as cotiral designs donot need larges areas
avaiiahiz thennghoul toe U and ona oarl of an inlagraled appraacs In anargy ot gazing, nor e hey ook sectic 10
seasonal basis, the quartity of solar afficiant Buldicg design embracing s1ng, is the datibution of glazing that
radation eecived at a particular location is - 1AY0LT and arieration, building form sno i irrpcrart
mpt 3 T e e P irtlarngl grrangereenl, buwleing lwne snd ) )
Ity '”u":’mtfm“. All buildlings e expozed Guileling soreces. When dosianng te Bencfit @ Whoiove possible sulyoct o normal
L segr radialion, asd sulgr Qaims n i v e R T L e Sl R
T from solar gaing, cams should be tzken 1o reguirsmerits foe daylioht and vortilagon
buidings gra s wall-knows phenomenan., = S ek M T i hir ; - L e
; : ancure that ather aspacts of erergy efficisrl glazing should beo redistrioutad
Thronigh an ancerstarding of e potential of Fii : e R = S e
k d=sign, particiarly mirimisicg heat Thesas from nerth, east and weost facades o
siolar snergy Al the design slage, it can he et i B T solith facanes *
LT z T, sre not comaoromssd, SOUN TAca0nss. =
puplaited as par: of an are-gy afficiant :
dosign slraloy, Key poirts for desigrers wanting o meplai ® A respensive and well-cuniolleg
v el dwsli I S aolar anargy are summarizec nthis Guice healivg sysluniis essential (o ersurs
A TR I'1| w'\& |f1gn qff:-: Hn.érm IHn|n o g:; wehich drass toach of ils malesial om a ey therl seion gains lead to recuced
15100 Ir_:-:.; ‘:r\g "‘_=-’|-"' b '*IR Ay |ghr0:‘f-'|r.‘| purnptenerEn dasgr mangsal called ©Salar fuc| s,

Alsg-as egt Batimales gut he extent O 48 Enocgy and. Housing Design” witten:and @ Glaesd leslures such ds conseraiunies
coatibotion towaros soocs hoating in typical punlis-ad by tma Architaciural Azsociation | S S |,u-'. g
i e : : P PR R S [0 Y et & . F ! ; i U1 A e
hicses wl 10183, Through caeiul ateslion Sehool of Arshiacturs (a4), This fwo volume HoUa S i ACHaF Bhe gy [T Abey ae
i thie iling of houses, oo ben oo, labns al = o 3 ) v isl) Ay = s A e

|4 [ manual ~as bhaen spansorad by IS0 as healed by & racialon o by wanm ai

arit savicRs, s possine 1oincoaase thit part of the 3018 Passive Solar Hesesech
aenefil from aurshina Thiz will halp e Design and Develupmen, pregramns,
consomes corventional fusls and proetact and is polosely illastrated woth line drasings
1 crmirorme =L ard pratogrzzhe, ' '

Aowing wel ol the healed part of the
frouze, Fey will raise fugl consumpetion
ralher s educe 1

-

Sedar energy is the most environmentally friendly energy

;,?‘;E !.;';‘g_..' soarce, and costs litle or nothing to exploit wf;en infegrated
ey Kificieaey e into energy efficient house design 2
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SOLAR ENERGY AND HOUSING

PRINCIPLES OF SOLAR ENERGY

How solar eanergy reachas bulldings

The salar radiazien ta whics a bulding is EAET EOLITH WEST
e im e u ol e compononl s, b= = e a0 = A . . 10
I Hewin | | | I |

& direct veam racidalion lom s sur &0 11 Bm A | L Curves show

; s ! mid-rcrth
B dirtuze sadizlior fror ine 2k e £

Fand ¥ 10 & ML alfituda

@ raflarred dirent and diffuse raciation feore = ! |

the ground ang athor swtfacos |
APTERLI

Tro dines] cemponont s o mesl vanaoe, |
Tallz Lo et ] e sy s tdcen tor v oy A
alevcz When this happans oz claudy winte:
clays the gzl amount of radiation s ton snall
T caniriouie sigrificantly o spacs heating 20 3*?
daveiegs ard clear days, however, he Lol
sadiation ‘= strorgly selated o the origrtason of [
Iher bdledirg Ane s wiea nf thie sun A1 nass aH—F
tirmes solar crorgy can cortribute 1o heating.

MAESER

Altiude
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Orientation and Iatitude 10 -
The zun-pal~ diagram (tigura 1) shows 1ne
postion of Fraaun, it tarms of altitues andd
arirath, malatien 0 an gphesness facing sowch, al
s Urves ol e pear i Sactbizan England, 11 |
Cl ke wged b wssess e ralz bl ol sunlgpeel ks
resch facades of a kilcicg, ara os affant of

Figura 1 Sun-path diagram shows positlon of sun throughout year and enables designer to

ol shadows from obstructions. :
awershading from neighboring Beildings, reess, a
arnd orojocting parts of the building tecf:
Surt-pralh ciggraris woe soaeh o ol ler T
laltudes: s latilude itcrassés the masimurm 0 200 400 GO0 800 kwhima
altinicda of the s0n s v oy nna dagres fnr ug — 5 ; i

pach doegren of latituds) and the winter day
lergthy is shorkar.

i
I“'l

Sap-May Wl year
The rpaarnlede of ditec, redmbic:s 15 greeslesl on

a plarg wheoeh s gt right angss o ha surbaam
CiFallvertingl facades, souir faning nnas rensive
thie mest sunshirs boing ootertially inowome of
e sur all day dunieg she heating seasan,
Easland wesl lacing lacades polsolialy see lhe
aun o orly hat she oy, Marte ‘acing facades
aprovery lille of s aon, ard Hanony in the
guranor. Figure & shoves 1o anouns of incicont
sular rathialion gverlable o dillsesl deooslices
of glazing between the varnous oiselslions.

Froporion of glazing on each facade

Sunshine and glazing
When solar radiatan atrikes glazing s

pictly reflecteg, partly abserbeo ard parctly e

- taspa e N . . EEIRT i , Lt
lrarsrnilied Lo e intgror, i propodivng which Sonneyz Selar Foergy & Hoosing Dessigne - Aakitermeal Asspaintan -
depend on the propecies of the glass. OF all
nlass ypss, oear angle glaring transmilts the —

Figure 2 Incident solar radiaiion (direct and diffuse) for four pennufatfan's ol window

racst eolar sacliztion, b it allces mors st o IR : ] p
fiis disirifiion between different elevations (Londan),

bt ol (o mwl izl giaemng so o0 s mporlant
ly corsde (he energy balance Deleser) suisn

qains and hear insses (ges bgured)

- PLYRIOLITH S0°H | ABEANEFH 477K

Refection, transressor ani aheamtion of diqsrt

cunEme vy according o che anglz at which the T i
Py tesch e glerss, Drarsmresson reogeealesl e

wher 1ne rave e al right angles o the Slane of =

b plasss Insnremmear, the highar A s of thesnin 5: o

marrzes thi argle beteson 11 ditect adation \;'i ]

ani sofy Tresg aancones, This prowenls & pos ET

iy trEngrrillee girsel racialior hrough soulherly j :

windlows from oocurricg duringg thase nooths

{zee ficure 31 Convarsely, lransmission heough 2|

slopirg glaeing, such as i=alin a congereatory N A g i it
ool reaches a high peds coing hs surmemer sed
frequarly rasuls in ovarheatizg, West tacing
glazing alao recsives peak iradiztion Inthe  Figure 3 Sofar radialion on a south facing window and average external emperatore. Direct
SUMmST menths woaen solar gaics may oo radiation peaks gcour in sprivg and autumn because the sun is al o fower angle than it is in

urnsaniled eing Lo e rskoul evsthesling. summer. On easi arrd wesi faces e peak oocurs in Summer.

ot Glrnaba in ke U - 1RG0




SOLAR ENERGY AND HOUSING
HOUSE FORM, WINDOWS AND CONSERVATORIES

The energy balance of glazing

I lerms-of heal osses, windows are 2 waak
apnt 0 e Insulation of g fouse. The ot of
e foms ooy evern doeckle gls2ing is s
fimes the Inas thrnugh & wsll insulates o the
minimuan el ol the guneel Bodd oy
Hegulslions — assurming a Uswalle of 2.7 Wimek
Tor A weinclonas @l Ca% WA tor o wall,

Howipwst, The hesl Insses are partly offset by
aolar gairs through windows. The greales)
olfset will oocour inowndows whiich maximiss
access tooval sl sunshing, The elationsh g
elwedn Lhe lesses gnd the solar gaing
ranrpsants the energy bhalance

Necausa haat nssas frongh A& wircoe vary
aceordng o oxuorrdl emperalures, hey ae
aresles) i pc-w nler, Convsisely, solar geins
WANY qccnrﬂin;g' ey giingive availability, Thersfore
e cnergy ool of oo e, s sl
olten presertad on a montthy bazis,

House form: compactness and
insulation

Ihe msin priceiny shoold oa fowards minimising
Freal losses Thig can be achewsad by ersuring
e surfance ares ol e shvslope sncloging [he
cleerling v ars wmal s possiie. Boe oy usrg
high levels of insulaticon for all cxpogee
elerrerts The principle of ieducing host osees
thra b rormpaciness and insalzlion shootd ool
ke compromizen inoan atampt o rersase solar
gzins. additional solar henefirs
s s or bicher heal losses,

aeloom

Window specification and size

Windows shouldd be aoabkle glarad o biter
Frames shouid be specitied o minimise 02508
P chraughils 2soecially whan lhe sils s
(e naleuu

| hers gre mose banstits 10 be gainad from
vestegsing  Ine nurnber ot
nnthe facrg werduwes Lhan by neressing
sauth facing mcs: Windows co nonlh fseades
saould e af she minime eimonsions conssien:
with gooet dayliohl 2o wantilaton If s size s
an racuced that anditinnal artificial lighticg
beoomss recasssey, any beratitz foom heat
ticn will ba antirely aliminatad - or
wrree inls an 2nergy penslky - by
increEsed wleclic ighl dsegs,

size snd

COrbser

WwWalEse

South tacing winoows do not nead 1o be
increaged nogrea; Ihess ol conventiaral or
medesl si2e gre sullicenl o orovida Lhe
cotireorn goler g Erikuged arsas may be
Al whons theee s googd el aoccss bl
noothor locations or whone houses ars figely
maniated, onlargoront may inoreace Heating
damare In vary highly irsulated hooses tha
usetil contribinion fqom &niar gains taros In
diminizs e larger the wincow area whila the
rigk ol surnmer overhesting increasss.

Adod gensrd rule the fallowing applies o
unobstructed wirdows:

@ o sy window Lhe Best origniation |3
sowth, Aellownad by ool sod wes roughly
el ard with north the least favooralklo

& cinglo clazing s oo nel eser ol hesl o all
crisntations curing tro heating scason

® dounle ylazing facmy scelh has an
Bargy balsnce that s almest neutral; he
aaing during rthe soring ano autemn
nesrly enual the nsses auring the wnkar
Mggane 4

@ lowe-srmasivity doohle garing facicg south
hras o sl pogilive ensrgy balanos, ouring
Tz heating sooson,

Dreprshadierg worsens e snsiygy balksioee

recucing, or cwor climinating, the Denslils of

anuthierly arisntation

Thermal buffering

nheaiod spaces, swch ag garagss anyd
oravght loblies fond consoryaenes — soe o)
ag thormaol ouffcrs o oduse
the temporatuns drop acioss e walls ooy
the meatod cweling, Separating walls sbold
alwe s

are waluallz

& b insulated. Thoomal bufforing of
wincows ancl oxtornal doors 15 mone viauabic
thar ouffering highly insulated walls. Dayight,
vantiiation and maans of cacope, oarticuody
whire & conssrvatary o oong planncd, should
IS D SOMEEemisos

Semi-detached, terraces and Aats

Ihese Lorms of developmant Banatit from
Wirrrget] ouieiveg, Hea! lows Beiweaan adjicinieg
vweellngs aie usuvally conzsidersd o ba low
ur el ygibele,

Room arrangemeant

Bolar gaine ars lkely o be most useful i1 rooms
which rave the hghest heating demand socs
ar Invinng ronme They may he less desiranla g
ronms whers 1here arp ather ircidsntal gains,
particiiarly kKitchens, owing o t-s righ !
accazional owvacheating.

Raozma with & lowes hoaling demend and n
welich small wingows a0y svoeplaole, lor
crample WOy, ballieone: ang circulalicn
GUACE, ar pclalily placsd e e noihsn
sido, Wl Peatod rooms should De planeed
QT e Gr e sl

Heating systems and controels

Hexating syatems and sais contrals should be
TRERONRIVE 10 ANAF JAINS In Ansins 1me gaing
ara rezlisan as fual savings Thermostatio
contrils In aach heated mom will halp oo
achie iz, Saparas Foning of grouncd znd
firet flooe ronms will allvw sach #ons 1o bo
haater] 1o irs riven e sohecule

kW
15

10 Daubie glazing
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Dbl glasing — low E glass
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Soneno; Folar knergy & Howsing Laeion —
Archileslual Aseaialion
Flgure £ Comparisan of the energy balance
of sauth facing double giazing with and
without low emissivity glass (Sheffield),

Consarvateries and energy use
Sonscreaterics are Righly wisiole Teatures
widely believed by designers o barstit the
trarmmal parformancea of a dwealling In
practice, owen under favouaols condilions.
Iz Denstit s likely 10 oe very amall and will
nevar fepay the sonstruction cost. It a
COrERmvaiory 15 iealey by ououpants as
lFzugh it werae gn everyday part of the
aongs i will add corsiderably to fusl bils.

Consrrvatory smprsalures ars geoanally
too cail far comfart during nuch of the
nealing seazen, beirg yocaly about 5%
ahowa ambiant, alirough they are higher at
times af diresl surshine. The (ased
lemoerdlures provice a degres of thermal
muffaring of the slemsnis coversd oy the
congervalary bul ilgs sUll essenlial (o
nsulals these algmartss

Even al lress ol girec) sunstine during the
neating maasnn.tha tamparalica of the air
A sormEralory i ey sufficionly abe
I derand lsmperslure of lhe hooss for it
o be usad monsat tha dwalling Lising this
air as pro heated sontitgticn anm 5 g
eurelcel pogsinilily (althcugh the huarriciy
of the conservatary air gqould be
congicereg ] Bul s ool sy Lorrove il
Ihe house by passiva maans. Mo (g0 lkely
o be costeffective to uose a mochanical
SyEtun o gy s

hary consordatony owncng o ko 1o el
lhem for wse as living space, sither by
apaning the inlersonneciing doors ar
oy having a heal cemiller  nslelled.
Keaping & consersarasy ar normal darcand
remosraiers all voor round uscs aboud gz
st ene gy wy heading a sreall houss,

A conservalory should not be regarded
a5 an enerqy saving featura.




SOLAR ENERGY AND

HOUSING

SITE PLANNING

Siting and site layout

The potential benelils on ol gains are
fargely cetesmingd in the courss ol siog and
eyl doesign Sites should ba planned Lo
peernin golar Booess o
the constaints of s ale allew, Tris car oo

oo mary coaenllicgs as

auricyed oy alacing taller buildings Lo e
ncstliy e e angd low dersity dwslizgs o

fre snuth, Roet oilehes ey Decome eritoa al

sl spacing

LI o denaitios of aboual B b ses por hootars,
tho pumber ol =nuses onoan dslate hal Pas
bvgert oo o benetit from selan gales can e
the samea as lor s olhcn estate. Aloes TS
pirnter b pecomes ditficull ke grsue hat the
Brepelits Tom aolar gains are nns ircreasingly
recuaed oy Geershadod g,

Windows of qL-igrgv.ﬂrmﬁ@P.r sire gre sullcend
o provioe usehul soa going and (hesa can
b fittad into narmower hontage houses This
rakos it casier e ncomorse passive S0lor
cesign elo o houscluldess ewising poartkalio
ol plans or lo develoep now ranges tha
imatch. their craracienstics, Furlher studes ane
Doing urdortaker as part of the BRs Passe
Solar programme W imjzrove guidanaa or
matata Ao,

[he A8 5 "Sulur Encrgy ard Howsing Derign”
reannal provides leols sng dals 1o assist with
detarmiring heuss spacing, anc ulades came
sy crampos of sits laynins

Orientation and appearance

[he e glazed facadas of housas should by
fomvarcis soulh whors possiole. Deviations trom
e S0t Lp ot aboul S0 degrees cast or wesl
af south incur s loss in selar genes, oul

The apacarance of aniformity on g st whene
papsgwe soln housos toes A hias warrds the
srirch can be ovoome oy cadn atectinn o
the selestinn ot novss lyoes and et locotion
ardd depipymen an &te Ways of doiny s
jrciude bandieg, slernating differant types,  he
corrposilion of serendarg cloments L0 ag
gavanes, satticg houses jowards o bockeands
i their plots, @ncd varying onercalion Seleecr
A0 degraes eiho se of south

Wi o Park, Chorley, Larcashing shown duove,
5 lmid cul mplan ard socticn 19 omaistain solar
sonass, The cesigners, TRADA Architeots,
desorios 1 as T lvws: "The sile ulanning

irvolewg findicg a balanns hatween Lhe
PrOIreETEr L for an inleral ayout suitzhis oA
ruras site and the rigid paraerietors of an
calinarm sots oriettalion &ano 8 caloulslsd
el b soulh spacng o minimiss seesshading
This halanca s schigwed oy the coe of 1Ba
gontly carving main snire cad will heg foam
access oads Toen this”

e wintzr sk

P "*gij altitusclr 355,57 H

o e latitude

ST S KT
igd
b BT Pl —
[RESEETH

e *|

Morth-south section through site

Willow Park esfate shows thai an informal site layout can be achieved willr the hooses

arfcitated tawards the south.

L age

Grownd faor

Built fn 1980, the Great Linlord design
recognised the prime importarce of minimising
heat losses, as wall a5 2 southerly oricolaiion.

Great Linford, Milton Keynes

This cavalopman: comprses cight datachad
heesas sach ot 110 0f kil oy 88 3 Hames
L1 The site plan showes s lincar lagout with
the rear tacsoes all Tacing 127 east ol aouth.
These soultenr facades sre armnst aatirely
uncstreeied e e vici of the sun

The keuse plans (lustrale many of the key
pprinciplas of fow energy ot doesign:
porpast jzian farm

rrain hahitasls Mars on e soulh sde
glazing srneantratad on he soul facade
stairease, Bathrfoms. kilcren oo north sice
garags as outter loowesl facads

il o my draught ook

arsughl okl o front door

e vealing systom was designen Lo be
resnorErE ook ooins, It comprises A gas-ined
il ettt sorves mgistors nat are aomrolec
by thermuslatic radiatoar velvas, There dre
dgpaaly #oncs bo the greanes anc tiest oo - gach
wolby il ceen 2 tharmostat Tha hesl es rale was
syl 19 1 H5 WK per srpaani mEle and spece
[icatag ooasurmnlinn 52 RWHITS lor 128818

U-values [Wim?K) |
dzzign Buildling Ragulations
whon desigreas
rieif: 0.22 g
vl e 0.8
wivthows: 24 a.v
| flane 1.5




SOLAR ENERGY AND HOUSING

CASE STUDIES

Lifestyle 2000, Shenley Lodge,
Milton Keynes
T OUOLSE wEs des e, oy TRALS Archinents,
] g Darsdian enggy perlormsnce dipet
o s BEOD0. 1] s 150 sousre roelras in
ANCDL, 2N compnges govarnpach beu-slo gy
ol with @ single-sloney salora oy e
Wirg roem g o atlached cungervalang,
Almzst all the main nooitable rocms shae g
savithorly arientodor, and rorty facrg windowws
are keEn e o ini .

The planning has heor deoscribed by is
arcnliact as folloas “Tha southern sids of tho
hrusa was noradived as a progressios of
ERATAR ADDRTING 10 SRAANNT (78 aosy Snclosn
living oo arnenn e ficein the middle of
wirkar, a move info the more ones aonsesealang
whan salar gain takas @Pact ir 2t winter and
aarly spring: urdar tha pargola i ata spring As
Ve planiz and Howars Bloom: and Sinally ool
ol the 2rivele garden in sureaner,”

Al wirdows gre voneEnlraied on the
soullizn fagade, l"e_ﬁ dre readesl in sice
Larger glasing roaghl cairy Lhe risk ol
overhicatiag o thes oo Danee booding,
copeocally as the crerialioe s aclually 297
wos af savts, Salor conlirg o summgn s
actimved by coves ovorbings, plachng an e
prergola, snc roof oinds ie the consooealany,
Comatranlion  ahoan cpoosits, o o vl
frame The whnle of tre bulding onvolope s
nat cnly were mignly insalated bar aleo weall
segled. All wisdows ard adtarmal doore are
crzuchtstriprea.

U-values [Wim2K)
tlesign Fuilding Regulations
wha designed

I ronf; (RN H Rt 55

| el .20 (R
windows: |9 BT
flonr; Ca3 g

e heal less rale is calodlated at 1610 WK,
equvalant e 107 WK e aouare matre of
[lezar srea

T meel e energy oetomancs Frmar towesich
Il was designad, lza<ane of t0a houss was
Checksd, Wian prassurs wsted at 50 Pa, the ais
chiange rels per ool Gachy was toord o b 17
Lnder toemal conditions ths 2 aquivalent 1o
sl 01 defh o when Ine house s oooupiad.
Conslruciion is excaplionally artight 19
CompsErsen o bynical Dritish practing,

A mechancal ventlafics systam innnrpnralas 3
haat axchangar i the ool soacs 0 remoe
haal o ke ais axtractsd from kitchens
and narthranms Presarmeo o' from the
caraervalory Is zlso ductod to tno hoat
aranha T gior b wWintor aporation,

e hoating systorn §s faily corvonaesal and
uzee o condensirg boiler sereng cadialurs wili
frormnsisic adialon veives, Hoier cupul 1
conelied by g oweslher compenzalon Space
bezarng esamsles basad on tusl Bills oot the
dnusl consamaolon 4t 2800 BWh, equs o
185 @Wime. This reprasents analt BAG per
yvEar [HEEA prines)

eaves ventilation

i I ' i
mastlc seaiEnt
& T ¢

Lo 1
i
§E TR I}_ e A |
= I
Ha0mim minersl fibee insulation

e gealing naer poiml M palyethylene vapmsr Barriee
L 1¥mm plaetaiboard (ralleslive back)

Himm cavity
polyeihylena air & vagoor bsrrier

BOmim mineral libre insulatios bakeean studs

T0nm phyweod Bheatihing

Almm Wallmala™TF insulatinn

mastic sealanl in podyelbylne
Rap amd PUG bape mrer

THO mm minaeal lilre nsulalinn

- pokgeinylens dpm

“Triwdnmna ol she Do
Cilemnival Conrgwany

Aftention to detail In order o
acfieve good insulation and alrtlght
congiruciion is one of the keys o

energy efficient housing.

- =
:
[
\I—l—l— Haal D
1
:
(B R]
Ped®
B = -
g Tst Hoor
i

EEEEI S _| SELEw)

Sary Conmory
\

n—'

el (oo

Lifesiyle 20080 iz airiight and well inswlated and avolds cvarlarge south facing windows.



CASE STUDIES

SOLAR ENERGY AND HOUSING

Gourtyard Houses

[Pese sivgeasterey declings, dosigned by
Foiiden Glagg Architects, ase of hichly innosative
frrrmeann specilication. The plan s diviced into 2
single 2spact soulh Boing ploeck cormpresng e
rren g s e g bedroom wing at righi
angles to L This wing s finkso 12 the et houss
inthe e resulting i the fiematinn of &8 private
aoaityan o sach hmisa,

Tho spacing af the houses ano The
mannpitchied ot are desinned ta orsesdde solar
acoees o tha tully glazsd teosdes ol e sollh
facivg bluck, The whgle “aeade s 0
e surrwhze it is 2l s masinrom altituoz onthe
anareat day [The sun-path dizgran iz dguea |
car ne naad teowars this b tor fouses al a
latinude of 527 nerthl,

woey of

Cpenatis parts of thase glaraed tacados
ara fitted with tniple glasec seaed wials
neorpoaling lae lowEmssnily goatings and
argoe-lilles coaviios. This gives o Wvalue of
11 WirfK. The ran-opanabla parts hava an
additicna pane of frass, maaling ina U-valus ol
0.8 WImAK  These gldasing sysigms ofler
improved heal loss chasclenshes, Do their
solgl transmissicn s recluced (o aboul 40%.,
comparac with anoul 7H% for dolble qlazing
AR for gingle glazing.

Autamatic blincs, 1o pravant  summer
cvarhestng, wers instalad in the first two
Ranzes, bul ware foone o be oneslable and
latar hovsss dse A pargela.

b

e hoating system a gas firad
cordenzing Doilcs soerving cadigtars, and
controfled By o ooler ercrgy managemenl
gystom, The two wirgs are separstely sonsd.
Thors s aleo a mechanicsl vent lalion systam

LgoG

U-values [WimZK)

dosign Builsing Regulations
o desigmzd
rizaf et 0.5
vl 027 [
windows: {8, 11 a7
Moo 0.27

Tra totzl haat loss rate ol the "ousgs i
2RO el th LEG WK porosneers malne
of flear ares Detalled reanitoring reveslad that
annnal space heating corsumpon was

a0 kih as an avarane figurs tar 10e heatng

gzasors 19R7ED and 90858 This souaias 1o
G5 whid, and i represants A space hisating
cost of 8187 par year (1983 prcag), Later
varsians of this houss desgn bt Leing aniy
gouble garicg natezd of nuadripie naed
alaout GO% reoras fusl i spans heating.

Lessons from the Case Studies

Tre Case Shudies in this Guides have 8 rumber
of cormmen fastras, Al the 2tes are aranged
to allew gond solar ancass. leor plans place
tha main living rooms oo s cherly facadas with,
in st cases, the anciilary rooma or th norts
gidla. Al have 100 rervor rree of wall imalaton,
anc at lzas; 150 e in ke rool Thay Al haws

fleor naulation fwhich was not compuiaoey
uricler the Builcling Reguiztions at the Hime ey
weors constucted). Thoy all use deoble glazing
o Leller, A nfiltration has oeen recucsd (in
SUTI el Lo ey low lovels and cantrel
wainasg over sentidnon, Haating systems ars
dusiyred o oraue incdortal galrs load 1o
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Ihe Courlyerd Heose 5, perhops, the most
radical ard irnovslive nils allsmpl o oeaplonl
solar gaing If doss g0 Dy its overal olaoning
which zlows large arsae nd high snacification
glazing withcut copypromising privacy Bub Iis
plerral anrangsmenl necossitoles & lange ratic
of exposed serdes ares condernel velame and
i anery consumplion for space healing =
rather highear than, for eeample, the Liteshyls
2000 house. which uses o more cermpact plar
fonrr s e highe s levels of inslatics,

The Case Studies lstrate 1he benefits of a

rurbicr of featurcs wivich can e smployad 1o

chesign wos gy ellent houses,

@ compact oldan forrrs el & omirimons of
peposad surtace area ana, oplicrslly, use
af 1marmial hilfaring

Weirnum sofar allilude for 22 Decembor
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Flooe plarn of o housaes

The gquadruple giazing reduced ihe amouni
of radiation transmitted and high inlernal
oalns reduced the usefulness of solar gairns.

& roductons in fabric heat oeses achesad
by high levas of wall, rool ard (e
[LgLet] v taty

® educbens i advaentiticus infiltration b
fnstruclinn Measras which improve the
airlighiness of e ervelops

@ plarning of siles grd roor layouls 59
houses moncfit froa eolar oairs

® cunsderabon of the energy Balance of
woirdnwes — with nnrth facing windows
reduaed it gide, Bul wilhoul gzisssve
ncease i south tacing anes
1
® adopiion of high spocificaton glazing
syElEmE In rrdlne heat Inssas whane large
windaws g reguired?
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Gz Study 90, Encrgy EXiciency in rew
hewsing nociporat ng passhe solar deaign -
e Fark Rooe.

Casec Stucy 91 Energy afficiansy innew
Riousitg incoroorating passive snlardasion —
Giffarcd Park
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