'
o

AN9RaNLULTINURNaAeNan13U sendanaausa sl ARADTTReNTTusTEiL

&

UNAM eNTInd W ANAEJaNA

awmﬁwuﬁiﬂuzﬁqwﬁwmmaﬁ“m:mmwﬁm}}mﬁmmmmﬂmmmmmmumﬁwﬁm
anandananntipenssy A1ARTNAnNTIRLNIINAIRAT
AnzannaNIsNAIART  WRNAINIINUNINENAY
Tnnadnmn 2547
ISBN 974-17-6712-9

-

AUANDVBINIAINTUNUNINENAE



RESIDENTIAL DESIGN FOR ENERGY SAVING WITH
SUSTAINABLE ARCHITECTURE CONCEPT

Miss Amornrat Pongpisitsakul

A Thesis Submitted.in Partial Fulfillment.of the Requirements
for the Degree of Master of Architecture in Architecture
Department of Architecture
Faculty of Architecture
Chulalongkorn University
Academic Year 2004
ISBN 974-17-6712-9



o a a

BN TINUS NN9RANLULTINURNA1AEINAN17U 2 M ANAIIN UL AR

aniImensoueiaging
Tne U819 aNeimil weANAJana
AT ADNLIRLNTIN
o‘d‘ Yo & a a a
AN EiaeANansNangs allm Auaacia

a‘d‘ 1 v Le e
@’W’Wﬁ‘ﬂ‘lfllﬁ‘ﬂ‘]:’ﬂ?')ll (a1N) AT AT.ATTAU Lﬂmgum

AEANTIRENITNANARST ATIAINIAINMNINENAY aUNR WTLANN TN USRI

iudunileraanisAns AIEnAngaIUE QN TTR

.................................................. ALAAMZANNTIRANITNANERT

(3R9ANEMTIAN38 LARAN ANILIANUUN )

ATUZNITNNTADLAINUNUNIS

................................................... 192811NIUNT
(sR9ANAMIIANTE] £7.39% z?ff«m@)
................................................... a1an9eNUTNE
(HqepansIanssd ailn Aun1aniA)
................................................... 212798 UTNEN T
(9297981 79.99991] VATHFLIAT)
................................................... n99NN"T

................................................... NITNNIT

(81a19¢] $1m TNTT)



3

ansinl WANARFana : NseanuuLTuANaAuNan LN aNANUAtILLI AR

1
o A

annilmenasueiaeiy.  (RESIDENTIAL DESIGN FOR ENERGY SAVING WITH

SUSTAINABLE ARCHITECTURE CONCEPT) 4. fitfinun : goaaansianstl alin
Auaatia |, 8. Mfinndan 1 @1a19e A9.09991 LATEFY AT, 136U,
ISBN 974-17-6712-9.

'
o

ANTANHINITRANUULTINUANAAAR LU A AR D TTREIN TN ETIEIH

o

)
MRUTTRIAINDANE
a aI/ ) o a QI/ A Y o
LuIANARANIne NN EukaziuAnantine ngsn iU T Huuuanieluniseanuuy

o o o Ao o A
U’luWﬂ'ﬂ’lﬁﬂuﬂQ\‘i NNHNPIUATNHAITNEINEIU

]
=) K

nsAnEBENAINNIIAnEILLIARAnNTTneNFTNENELTILT LN AR AN N DA N ANAE
spndnaniilenssy  wymdiaz@uonden  uazlduanuawseanhiiduwuednlunisesnuuy
andnenssulugtuuusine] W aandnenssud@es, antnanssndsdiu usu aglddnlunng

o K =K o

aenuuuanTnenssnsatuANTNmAn 4 dsenig laud wasew, Fan, W wazpunnaIngld
1 A nI/ S A dl [~ a 1 QI 3 e al v =®

21A13 naapeanilnanssudsEupeaniilnenssumiuiinssdeduondanuwazuyme lfunnan
aa ' o Y o o v a o

a1Asnengeauundienaeiall  unisesnuuutihwinerdudsuunAnannnenssueagiv

IHgausunannIseanLULaIAIaLININANIMIa TduaINaAN 1T AUt lwanAns Tneld

dszlamiannsssnand Winnngauazldmaulagidudoudsn  wonanideanilatanansznumes
Tapnaa¥esregeiondanuaraymdiaznisayinduisan  Inslunseanuunls liaaudrAnyiu
o/ dl 1 dl o/ [~ dlo o/ o/
nawun M luanasuazaniazinaunanialueasiliesannasauiuiloyvnndn Aoy lullaqiiv
A7UNaNT ENINRININANIY UILAZIAATDITNULTIAALEIUAILINITINABIANTNAOE
sunsuDOE2 waynizAunnsdFaumauiuTuin lARawa lndRaeis wuddiunng
. 4 y o da oy .y L “ S A, .
ninens i uunAsdsguteandiwioll - uazianuudalueieluaniaziiauanie
TuarA1su NNt il foel yanaInnaFaue T el udessinnuulss i ung
mmﬁsmm@m\iﬁﬂﬂuﬂimﬂfrj”\mq‘]:mﬂﬁumiﬂinﬁuﬁmumﬁmﬁqﬁu Fariruneanuuy
. Zn o
ANNIORMNNA TN LA
o a oI/d o U Y o
ANTULUIANHNAAFDNTIRENTTNE9E N 1 N2 8NLULBN AN MBNANT LN FNe N g
4‘ 1 v a 1 QI % ¥ o ] a aa % k%
anasmanaliiNANANIENUARRIMINAaNTasAY UATINAIATNADNINTINYRY IHaANTA0E LAY

aziinlselaminnauindnisiiuuAniianldluniseanuuulusyAguauuaz seauiossia il

AT A0TIMNIINANARS. .. AVEHATATRM . oo
ANUNATN o A01ImeNIIN. ... ANENATAANRNIEAUTNE ..o

dnsdnen.......... 2547 . ANNATARNANIETNUTNINTVN oo



# # 4674198525 : MAJOR ARCHITECTURE

KEY WORD: SUSTAINABLE ARCHITECTURE / GREEN ARCHITECTURE
AMORNRAT PONGPISITSAKUL: RESIDENTIAL DESIGN FOR ENERGY SAVING
WITH SUSTAINABLE ARCHITECTURE CONCEPT. THESIS ADVISOR : ASSISTANT
PROFESSOR THANIT CHINDAWANIK, THESIS COADVISOR : DR. ATCH
SETTABUT, 136 pp. ISBN 974-17-6712-9.

The purpose of this study was to gain an insight into the sustainable architecture
concept and apply it to residential design in Bangkok.

This concept advocates harmony between architecture and man as well as
environment. Later, it developed into Green Architecture and Sustainable Architecture. In
general, the sustainable architecture concept involves 4 aspects: energy, materials, water
and the lifestyle of those living in such a house. It does not imply that a house designed
using this concept will last longer than other houses designed using different concepts. The
major concern of residential design with this concept is that the house must be comfortable
to live in while at the same time expending less energy and water as well as being part of the
environment.

To study how much energy and how much water this kind of house used, the DOE 2
program was used to build a house model and it was compared to a common house of the
same size. It was found that the model house used fewer resources and created longer
periods of pleasant ambiance internally. In addition, it passed the criteria used to assess
housing. These standard criteria have been proposed by an institution in the United
Kingdom.

The sustainable architecture design requires fewer resources and thus, it poses little
threat to the environment. Moreover, the quality of life of the residents are better. As a result,

this concept should be promoted at community and city levels.
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Academic year............ 200400 Co-advisor's signature.........ooooeeeeeeeiieeiiiciiies



naAngsNUszn A

Ingninusariuidnsagaaslifaanudininaseteatees

KA. 81R AUAITIA UAT 819738 A7.83991 LATHTLAT @1ANTENLENHINNTINUS
gliponnagRe AT A LWL AILA BN AUAUNITRsIne N Tnus a5 BasFas

9A.79.29% AANA NA.NITUTAY 3188 WAz @1979¢ 9T BT A IRALWELn Y
nsuA ladnentinug Iiany sniuna

anNTAaNANIU easnsninmangadan lvuatiuayulunisindneninug

Tpunsan Wile wazAsaLATINANARFana uas widu nnepiunlinidslauas
AYNTILLNRDAABAN

4 X o LSO -

AN Y19 2 AU auuaz iy NAfedaeRefiuataunIsAne

a1a98AIEARNTINENIINAIART QWNaINININTINNAENNYINUN IR AN LAY
o o =2
AUz lunNNIANE

¥ o a e i Ao | 2 PP
Lfa’mu’mmmm@mﬂrﬁmma‘umz@mnﬂmuﬂummmﬂmmm@m 2 Unuum



unii Wi
UNA R RNV NG N
UNAREIBNIVENE S q
AR N SN R 0!
At 13T gl
AN 23
ARERTATE L I = . S o o
1. UM R | 1
1.1, ANNUNLAZAINGIATYIRST oY 1
1.2, QUsTaAYRINIIRE 3
1.3, VAU YR AT N 3
14 dslomfTenadnacldsn 3
15, AT 3
2. wnanswasewAseRfeades 5
2.1, pNvENEeC ISR RINeted e 5
2.2, MavmwRAn s AN 9
2.3, unAseudiulueandnenss 10
2.4. pafdsvnevvesaontlmenssndedi 14
2.5, FERARAPAEE | Lo e L e 24
26. nediAnmANAnddy - e 29
3. NN IOW UG 31
3. NI WU AR 31
32, wesdlefllumaAse 34
3.3, wuutunandesialURinun 1 FBedie 39

46



U \
AIVY (M) o

A ]
NN W
41. Meaziaanlpsenis 46

(-7
4.2. nsATzvnsalaganIg 48

4.3. WUIANNAALUIAMNAR TUNITAANLU LT UWN A At

AL AAADNTTREINTINEIEI 50

4.4, WLUNNIADN 55

4.5. ﬂ’]ﬁ‘V]ﬂ@‘ﬂUﬂ’]ﬁ‘ﬁ‘%U’mﬂ’m’]ﬂﬂJ@\‘lLL‘]_I‘]_I‘VI’NLa‘ﬂﬂﬁ’m

edasinanensluareseslya 59
4.6. NMITTUNLRNIARLIUNRNTSLNRRNA 62
4.7, wuthuinerfefeenuundoaopeaontinenssudediy 64
4.8. eaviden sgtuglnanienans . 70
4.9. nN3NBAFINRIANT 76

5. AnsulBauauwazlsziiutinuinandanaantiiLaosg

wnRsaolnanssudiufutinendesiald 81
B AN 81
5.2 AUIH0 o A . 88
R 94
5.4 pnaneldenas 9%

D¢
oD
m
£
=
[
e
ee
°)
=
o
X
m
m
>
<
6\
w

5.5 N13U 7zl uTN UL ARETaEi

5.6 AVNANAIMAMATHTANART . oo oo o e e 106
6. aUnanITIqUUATTIRAUBUNE . L o Lo e oo i e o 109
6. AUNANIRE . 109
6.2 OVAUBUUNY 114
PWNITBNBY 115
NIAKUIN 119

UsedRg @aniantinug 136



a3UYMI 2t

Y
NN
AN 2.1 AN LT U RS UL AANINADNTTRLN TN LS UANTN AR

R R A N L 12

AN34 2.2 N7 IENAIIIULAZINARY The Autonomous House, Southwell
NoOttiNgNaMSNIrE 30
FI1979 3.1 A euansdaiansanniseanuuuaaiinenssndetiulusnueine 34
AN 4.1 AT AN MdeutwWne A 28 46
FI197 4.2 msanansdunazans e s 47
A1979 4.3 AT UL UNANIINARALNIIILUNEAINIARNLASEIINTR 59

o o | D JH e v

M19N 4.4 uansdeyadannedswnaents 77
R34 4.5 NaNTENLAeTagnadiNssiamaI|deRuenden 79
F1979 5.1 ansnauaasdeyanileululleswnsnpoE2. 81
199 5.2 deyanFuumeudannessN 82

AN914 5.3 ANOTTV WAy RTTV 2asviasuanusaziaslutinuiuiAnsatiulaztinuinld 86

A1979 5.4 ipudflunsldngiunaslruiidssudamacnuiuaadaniall 87
A9 5.5 Bn0s CO, Anaannmsidwasadinluenes 88
N9 5.6 wﬁqmummm@ﬁm@Mﬁmﬁfﬂﬂ ___________________________________________________________________ 89
P99 5.7 nieuATdTe TRt ueARd 91

[ % { %

M13149 5.8 YsununinennslunisuandanneasetssinngngannidsunsuBEES 3.0 92

qumoueN=ld asbd TVIVEREIR | ¥ 1 TS oI TdNDIL LY IV
I

1314 5.9 ANFNLAAINANITNLTIRITanse AR LA Ide AN 93
;1374 5.10 mmmeﬂ‘immmﬂ%ﬁﬂuﬁ@mmr&i’mmﬂuﬁﬁuﬁﬂmﬁﬂ _____________________ 94
A1979 5.11 mmm;ﬂﬂ?mmﬁﬂﬁiﬂﬂ ______________________________________________________________________________ 95
P19 5. 12 ianstlsifiuiununAndediudeuimlazidiu BREEAM - 01 103
M1514 5.13 kuulseilin BREEAM (ﬂ§uﬂqqimﬂﬁm%ﬁlblzimmmﬂiuﬁﬂé’@@ﬂ) ___________ 105
P99 5.14 e TasuazAnneaiwtwiald 106
P1979 5.15 e TanuazAnneadetdEn 107
M1314 5.16 A ldAesNRaeneERANg 108

F1974 6.1 MsafFeumeunsidnineanesineresinuuwa AR e ula gl 111



A sUYMN

~
uni
917 1.1 unupAuan Wil ulszimalng w.a.2546

dl s % 1 oI/ A
917 2.1 eaALlsznanaInIIWIWNaENagEIY

dl & a aI/ A
91N 2.2 WARATWLAANDIALTENALADILUI AR AT NN TN ESRIL

g & W Rd T TTARIVINUNTTI L dal T IUNS ke dFIVIstel IVIL I ddN N U W e

7119 2.3 18 lAsaa519m 11

=

2119 2.4 N72UUN"719992 0 ULFAAZITIPURIRNANT

fRASAMENA 5 A 5 LAE 2D SR SR

[

=

317 2.7 pnaevuanaed

u

dl aa o a 2 o
71N 3.1 WHUATNLAANATAUELNNTIAE

=

7119 3.2 NINUAAILATEIRNARINNT A TaUd U

[

=

2

=

=

'
%

2117 3.12 21fRA tihuinanAasinly

u a F_ B & 17 AN BN B RN TN TS S B "M """

'
%

117 3.13 9UfnB tIhuwnandeayialyl

2ap

D

v 1
19 4.1 auranunculunlsnagsa

2ap

b

31714 2 unun wuansan ANt e et lurinwinen Ay

b

a e

1N 4.3 NiAn19n9anmel

2ap

b

6

U1 4.4 yureanserfinduarnistlesiunasunn lugaanansige

2o

! !
1 =

19 4.5 RAN19NILLAANNNANIUNF9TATINNT

b

2ap

¥ 1 ¥

117 4.6 LurAAN199AeN LN It aas lunNuARY

D

2ap

b

317 4.7 AN A BT UL AU

b

317 4.8 AU aTas dimatugandning

g R e s



a1517ay (s10) )
= Y
Uni iy
917 4.9 PudnsiusszudsguugieniAnauan-nalu LazaoassIesian 52
o o o ¥ ¥ x
UM 4.10 nenAUMNBWUAS AN 54
o v T o o
7N 411 TaNUFUANS WLLMRRNUULAT 55
917 412 AeRuFuLY WU RenUWUY 56
917 4.13 feNuduae woumedenwuun2 . 57
UM 414 GeRuduLY wIUMSReNUWLYR2 58
917 4.15 mesvuneenndlsvas ludoenaned 63
dl A = a o = A
717 4.16 nn3szunseIMIAlLAINANAY NIANNIANAARLIUBNIRENMNS 63
917 4.17 nsszunsaanAlunainaNARLBMIteTeluaY nalaNunaniiAls 63
917 4.18 nesvLnEaINABRAINANARK IUTBIUANT NatlaNINA Al 63
dl o a v a alz IS
7UN 419 FeUFnaUNWIARENEY 64
77 4.20 AeWuduaetiauweARdRE. 65
UM 4.21 deduduuntwieAngSEw 66
91U 4.22 drydnwoliagnldluinuuueradediy. 66
917 4.23 gdut ShwwwomedeEy 67
UM 4.24 g2 Thuwwemededis o 67
917 4.25 gUdu3 thmwweAndeei 68
UM 4.26 g ThmwweRedNRy_ 68
917 4.27 gUdipA thuwwodadeey 69
9107 4.28 qUABB TUWWIRASEW . . o 69
917 4.29 nssngeNIARINANIANFA N IR 70
gﬂﬁ 4:30-N1332UIERINIARINNITANTLANY sERITUANTIA 6 (gLE ) uay
Wewida(gilagn) - e e e 70
917 4.31 Auvdstldesszuneennad 71
7171 4.32 uamsnasszuneeniANeluLaessTuee A 71
o . - .
91U 4.33 paalaundauaeenimel 72
o .
71" 4.34 asAsznauaes Solar Collector . 72
31I7 4.35 uaasszuLNTAtARnaTN1TR 73

g T eI das L L L e e L L S N L e



a1517ay (s10) 9

unil Wi
gﬂ‘ﬁ' 4.36 QUNTAGAENIANAYN®Y 73
qU 4.37 davavidednsagl 73
gﬂﬁ' 4.38 metidavndwiteWlunewston 74
31 4.39 sumisesiuazdesafaluenens 74
317t 4.40 sowmbsssuutidadluiuitasens. 75
307 4.41 sUsAugRenssTanaz iR vl 75
gﬂ‘ﬁ' 5.1 me%uﬁﬁﬁ@ﬂﬂﬂmmuDOE veefiidld 83
31 5.2 uanediayaiiflewlulilsunasDOE sesfiuuadadedn 83
711 5.3 newuanenasymainpaaiune ileusesaseut lufiuunAndtiu
waztiurily 84

dl o [~3 =) £ % a A
317 5.4 nuansniagniainAINdusetirasiaInant luiuuw AndEy
uartinuvialal 84

717 5.5 naluannsznIstive e dalieaasiasen1andaulsznausinge

VNONANT L ST W . 85
71U 5.6 nauanandsuazasludanteaietinuuAndetiuuasiwiall 91
dl a U o 1 o/ dld a
317 5.7 newlgnamgRainaanig luiesineeuludunigumngiainianiauan
qgalu1d 9%
dl a % o dld a
717 5.8 nemignumnanniAnialuiesuent lwduniigomgiainiAniauan
quan w1y 97
dl a % o dld a
717 5.9 nognaRieanianiglurieswen2 luiundguugiieinaanisuen
quga vyl MO ORISR Ol Ve 99
717 5.10 naavgungRainanieluieswend luiundguugiannianisuen
qeam W T 100
3171 5.11 Anuandalusiedlwsauwnaniaziiaune ludeanaidnglden 101
91 5.12 Aandaltueneg lwrevmanasaue W1 102
. a oI/ A
917 6.1 waBnMUAAILUIARANN TN INENEIL 109

gt M B kRd e N B ko Vo e L e e N N



[
=
b

UNU

1.1 Anadlusnuazanudramaasiigm

tymnenuziivialanlfaudAty Aa TyumAUNAINIL WARININENTLAZN AN

P p A 9 ~ o - p A 9 o
LUBANAMNNAIMTNINEUAUBDILLAN SN N@ﬂﬁ‘gﬁWUIﬂﬂm?QﬂUNuwﬂ ADNIAENTTNNANNNLILBINL

Tymmanilugeiiduiladandrdnyivesuasmanazainaunelunsldaam liun

!
a Y a o

NyuefesERInATNIY 11 21n7A LATTRALAINSTINTIR  NsUsTRngAnAURIE W

q

o !

dl ¥ [ 2 dl[ 2 o dld 1 1 o %7, o 24
ANNATAINALNYTNF DT ULIAAAUARENAN IR at a9 Ay TR Wl Anasesw
918 inlinsldndsanuingeusesluwsiaztl aandeyanisldndsnnlulszmelnad

1 v
W.A.2546 Winlfdfinsldwasuniniagende s 22% 1eenisldwasuianue
Usanaliblanlalnansaag 5 v1./4.2546

RS EGAT DIRECT CUSTOMER

7o
2%

AGRICULTLIRE
RESIDEMTIAL

0%
22%

INOUSTRIAL BLISIMNESS

45% 24%

317 1.1 unupAuaa Wil ulszinalng w.a.2546

N :Energy Policy and Planning Office, Ministry of Energy, Thailand. Electricity Consumption for the

whole country[Online] Available from: http://www.eppo.go.th/info/T40.htmI[2005,Febuary 8]

UANANNRNIFENTNENN TN IR ANANI LN LANNIBNNANEIALINa Eipl!

¥
quunilangslu  nisanawaadialan  nnsgauBaninensssINTALAYNRANANY

Kl a

Wwsiu  wwellunisldingeaudumaoiunisldnasnu  Wesainuiludaulszneaui



aanylunnianssa iy udoutlsznavlunisuas 1lunisinanuazana Wusu Tunn

Q

b

9./9(; ds{ = 9(; al dl a d? 1 90/ 1 o = o
N3 N NINTRINNBDUNLAE AL mmmmu@mmmm@:mmmmLsnuﬂuwmiuummm

1
1% a

nsiane  nslddRgAussINTA luNsARLAzNTiaagetiEu dasuanainaziily
o a v o 1 v a | o = ¥ ° o ] 1o ¥
nsnaneassNTIAkAtana liinreviduduauninanaae lunisnidnaezdaulugeald
4~ . = ¥ X0 o o
nsdlenavmeinansenudenulaziy  wananidsRinuiresentanielueinisiau

s A | Yo A A @ v v a
nwAasaInnsszusanAllinaswe  nslddagndaised uwsiu IhAndTywige
173 o ¢4 a a o a dl 9/0I 1 ¥ %
e ldanans inliss@nanmlunisinnuuasnandnnlisn aandoymsinedneiu
MR AL AR luN IR RN atinasTIEIualL

= o S o v
LUIRANINEN LN B e ENNaNN 0 szens I A lunanefnu U fnuenainnesy
sunemsnesy Wusu  anilnenssaniluanduniuuuaaniiunlssgnsdldlunisaanuiy

A o o - , 3 o A a
A01IRLNITNNNANNNESEL  NANABLWIARZDNTIRENTINs 9 e LT L AR TN N LU
annilnenssunannansznusefudadeN lintesngnuazfevaenndediunisldannsues

Nt

o L

a o A gy o} o 1A
WIAALRIANLIRLNTTHENER LA INEAN yNuadAtsznau 4 49U Aa
1. UszBnBEn1wn13 1 IWa U (Energy Efficiency)
@mmwmmﬁmﬂummaﬁ (Indoor Air Quality)

AN (Water Quality)

> L

auiNENINENN38334117 (Conserving Natural Resources)

¥ o o A QI dJ -dl % 49{ Adl ¥ dl 1 1% Aﬂg’
thwinerAudedudmilinainauineaueaneuansednisietaAuiugiuzes
L 4 o o o o % 4 o 1 1 o ¥ o
e niseenuuutwinendeludaqidnluacndAnylugaanisesgende ldndseuly
nsldemsninndtasiansuindsnunlinaenieindnegin - nsnqanszan e b
na AU 380 wazininasnanasnInNgauardusTHAnN WA LeE e Tlugs
Pdanla  niseenuuutiuinaaseuAguisssuLIddIusae NN Lsra Ui ue19R

'
o A |

syl Atyiudsinedinsiuaidumsainsanudtiusie hlueuan

"Master Builders Association of King and Snohomish Counties, Washington. 2004. Built
Green Features[Online]. Available from: http://www.builtgreen.net/features.html#2[December 20,

2004]



1.2 ApguszasATaINIsIas

'
%

1. AnuasdmmsiuiAnaniinenssusati

2. eanuuuTuineAednaunAngoninanssusediuitiaonumunzanuaz vl
NUATHFANART

3. lsifunariuinendafeanuundiswnAnantingnssudeiiy wisuideuiuri
sinendaialulutlaqriu Ieldnnssnassanmissnenfimesunsssfiunisld
WANIUUATNITATUIINANUIINYBII AR (embodied energy) hazsunnungld

140

1.3 YAULAAYRINIFIAE

be
D

1. AANLULTINUWNaAe Uszianiiuifen 2 41 41915UATaLASUALNANITN 4 AL WUH
Idaatiszannd 150 AI91NAT 81ANIAIBLLEI AN WINBINTINNNUIUAT TIHNY
dIQ 1 a
ARulRL 60 A139997

2. ANHINANNUIINTEITAR(embodied energy) Aaein1aAIWIN N3 lENATW Y
a1AN7Ae TN TNAANNIAADT NIT MHIANENITANUIN
= ol o = N = a - a

3. Anmannilnanssudstiulusiumelulagdsas linsaungunisAnendinsziuwamn

NNAIANBAE TENUFTIN

1.4 Uselagunainanazlasu

1, mmmﬁﬁ%mmamamsﬁﬂmmﬂﬁzqﬂm"tsﬂumm@ﬂLmummﬁﬁﬁmmmhag
2 vite ¥ lumsufurqsennss i duunAnamilnenssudedusely)

2. lauauLLtuinan AefluiinAsaniindnssuesii Amnsduiudssmalng

3. g¥adriinluniseanuuuenAsfisnilsiananssnusedeuandenlduignnian o

AUNINLN DA Fadiechesnge luaanIsgaavinssunianeaineaealssina

1.5 A8ALHWN15IAE
1. AnEuIAAI9anTTReNTHeTag mﬂafarﬁmj U I9Ae $189N8N19INE 1N940T
sandumAIN Tuawmefiun uardinsziuwamndwsinelunstiun ldiuenans

Tulszwnelng



'
o A

. AnRsnnsdsziiunaanAns il AnanTnanssndaEy 1 33N19AIUIUNAY
ugINdan s
. @vakuInINIseanwuLTiuinan AudeuwaRnandnenssneEuludwsnge)

A

. aanuuUTuRnanAu Al ARAnTIRENT TNt URRN AN INNN AN

5. AmziuazasiuaniseanuuurinuinendadsunAnanniineanssudtiu e
= o v o o o ¥ [J Y a '8
Weudutuvnendeludaaiu doanisanaasaninsaallsunsuaannaimnes
DOE2 ia3tA31xin17 1 na99n1lianaAng wazn13ANaalivNesAszinis I uay

UHUDLUTIN UAY ATUNANIUIINUBITAR(embodied energy)



UNN 2
aov a a o
LANANIFTLLAZITUIALINENEAIURS

'
[

2.1 AMNUNIELRY “NITNAUDEN9E9EUW"

“NeNaNLNaeiNesTatin Tannldluuuan 9 lun 199w m LN a9 I1919719 UNLIDEHLD

u

]
o ©° a

a a A &l 4 A o ' o a ' dl
mmium@ﬂgumLW@slum‘::mummmmmLuu@qmmmmLuumvl,ﬂl,i@ﬂj AIMNUNTEUBN
o 1 aI/ = ] 1 I ¥ =KX o o ] oI/ IS | a dl dl 17 o
AN TR AZATUNAMNARIEARNNYE NSRRI ANt wuluAnNNga a9y
Y o o { A o Y o G
mﬂﬁjmwaﬂﬂﬂ@\‘mgwﬂuﬁmuuu@ﬂu@u’mm NA1IAR @mmmﬂ‘ﬁmmmmmmm@a
dl % o 1 el/ ¥ 4
LW@muaummmmmmﬂuﬁwuuﬂ,ummmwmzmmmmmmmmmﬂmugwﬂu

AUNAR

)
A o

fladannliianANAIrdalualNARNSNEuAe ANl ALuLlasannislan

FAUTULATNANTINUFABRIINADN FONDINATINNANUIULIZEINT eI nanuulszang

4
=< 1 !

S ' = o ed o X, N o
NENN EI@NZNN@ﬁ]@ﬂ?‘ﬂﬁmnﬁ?U?Iﬂﬂ?/]ﬁ‘v\lﬂﬁﬂﬁ“ﬂ‘ﬂﬂﬂié‘]:m‘l’]LWN’HHL‘HHL@EQHH

1
%

dgj o 1 A a a 1 v 1
2.1.1 NugIULeI N IR mUet ESE 1NAIN wwiAn 2 tsznis’ 1Hun
2111 WUIRA "ANINARNNIE" UNABITA AINARINIINENNIRATIIUNNT I

a % 1 o dl [ 14 ¥ Ce
Tapueuned e lwszAunaeaniuls Tnuaanseenisveauyed

v 1 o

Usznausie@augiu laun 21319 @edn Negendy uaze1an uay

a

Ca = dl dl o aa %
nymenAuAIRlandNeNasneBNLas LT UNIATFIUTIR 1Tga
é‘ = [ d’l
Tt AN ndunugIu
21.1.2 WIAA "18877R" Ua9LFNIUNINENTINBLANIAN AN ARIN199Ta T8

tlaqiiuuazeaunAn daaningesssuans Asdsununinensfideg)

' o v Aa aidd A a =3 ¥ 1o | v
DEWNANNA ANNANEAAD miu;mmemmmmﬂﬁimﬂumLﬂumm

WANLFHNR4N9LT N A

'
%

Timothy O'Riordan ° HWIAA 2 A1 AeqiuAuNegsdy Ae  Auwda(Strong

Sustainable) war FUEALW( Weak Sustainable) Auude AaLUIARIYNASTUANWIIA

'David Pearce, Anil Markandya and Edward Barbier, Blueprint for a Green Economy,

(London: Earthscan Publications Ltd., 1989), pp.173-85.
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Sustainable development is development which meets the needs of
the present without compromising the ability of future generation to
meet their own needs.’
2.1.2.2. ‘J_I?"uﬂﬁ;\‘i@mmw“um%‘imuuwﬂ'slum@Lﬂu@giuizuuﬁLqﬂﬁ@ﬂq§u1é’
[improves] . . . the quality of human life while living within the carrying
capacity of supporting ecosystems.4
2123, lniwenafvauieu ldgniaans siderinlidasas duFususe
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[uses] . . . natural renewable resources in a manner that does not
eliminate or degrade them or otherwise dimish their renewable
usefulness for future generations while maintaining effectively
constant or non-declining stocks of natural resources such as soil,

. 5
groundwater, and-biomass.

z O'Riordan, T, and Jiger, J. (eds.), Politics of Climate Change: A European perspective,

First Edition(London: Routledge, 1996), p.147.

* World Commission on Environment and Development, Our Common Future, (New York :

Oxford University Press, 1987), p. 4.

* International Union for the Conservation of Nature and Natural Resources (IUCN), World
Conservation Union, United Nation Environment Programme (UNEP) and World Wide Fund for Nature

(WWF), Caring for the Earth, (Switzerland: [IUCN/UNEP/WWF, 1991), p.10.

5 . . . . "
World Resources Institute, “Dimensions of sustainable development,” in World Resources

1992-93: A Guide to the Global Environment, (New York: Oxford University Press, 1992), p. 2.
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[maximizes] . . . the net benefits of economic development, subject to
maintaining the services and quality of natural resources.’
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lis based on the premise that] . . . current decisions should not impair

the prospects for maintaining or improving future living standards . . .

This implies that our economic systems should be managed so that

we live off the dividend of our resources, maintaining and improving

the asset base.’
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.. .is taken to mean a positive rate of change in the quality of life of
people, based on a system that permits this positive rate of change to
be maintained indeﬂnitely.8

2.1.2.7. Lﬂummﬁummmﬁmm%ﬁﬂﬂ@jmiﬁwm‘ﬁ'Lﬁ'umﬂ%mﬁﬂiﬁlﬁm
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. ..is a physically steady-state economy that may continue to develop

greater capacity-to satisfy human-wants by increasing the efficiency of

resource use, but not by increasing resource throughput.9

®R. Goodland and G. Ledec, “Neoclassical economics and principles of sustainable

development,” Ecological Modeling 38, (1987): 36.
"R. Repetto, World Enough and Time, (New Haven : Yale University Press, 1986), pp.15-16.

LM Eisgruber, Sustainable development, ethics, and the Endangered Species Act,

Choices, Third Quarter (1993): 4-8.

*H.E. Daly, Steady state economics: concepts, questions, and politics, Ecological

Economics 6 (1992): 333-338.



1
o

2.1.3. a9AUIeNaLURINIIWENLNa N9 EiL

NNIWENLNBEINaET9Ei Lﬁm%’mﬁumﬁﬂi:ﬂ@urﬁmj AGL NN

Environmental Sustainability
Ecosystem integrity
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#n1: Sam € M Hui. Sustainable Architecture[Online]. Available from:

http://www.arch.hku.hk/research/BEER/sustain.ntm[2004, Febuary 15]
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" Walker Wells and Denis Lofman. Greening Affordable Housing[PowerPiont]. Available
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2.3.3. Environmental Architecture

#dnn13 5 48 189 Environmental architecture’ &R aNNE LR
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" Thomas A. Fisher. 1992. Environmental Architecture. Sustainable Architecture[Online].

Available from: http://www.arch.hku.hk/research/BEER/sustain.htm#2.2[2004,JUNE 5]
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/-8 Hayter, P.A. Torcellini and others, “ Desgning for Sustainability,” Present at the

American Society of Heating, Refrigerating and Air-Conditioning Engineers(ASHRAE)

Conference. Dublin, Ireland’ September 20-22,2000.
/2 - Jong-Jin Kim, Brenda Rigdon and Jonathan Graves, “Introductory Module,” in

Pollution Prevention in Architecture. National Pollution Prevention Center for higher

education, 1998.

/°-The Integrated Waste Management Board(IWMB), Green Building Basic[Online]

Available from : www.ciwmb.ca.gov/GreenBuilding/ [May 25,2003]
/- Department of Environmental Services, Inspection Services Division; Arlington

County, Residential Green Building Program General Concept, Green Home

Choice Committee, 2003.
/° - The OECD Project, Organisation for Economic Co-operation and Development,

“Sustainable Construction,” Sustainable Architecture[Online] Available from:

http://www.arch.hku hk/research/BEER/sustain.htm#1.[ May 25,2003]
/° - Thomas A. Fisher. 1992. Environmental Architecture. Sustainable

Architecture[Online]. Availablefrom:

http://www.arch.hku.hk/research/BEER/sustain.htm#2.2[2004,JUNE 5]
/" -SamCM HUI, Sustainable Architecture[Online] Available from:

http://www.arch.hku.hk/research/BEER/sustain.htm#1.[ May 25,2003]

/- Tom Woolley and others, Green Building Handbook Volume1, (London: Spon Press,

2001), p.5
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Engineered wood products may be
used as columns, beams and
floor joists.
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r————— Reuse
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Pre-Building | Building | | Post-Building
Phase | - Phase | | Phase Waste
Manufacture Use Disposal
= Extraction + Construction = Recycling
* Processing * Installaticn » Reuse
= Packaging = Cperatron
« Shipping + Maintenance
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A": Joanna Glover, Which is Better? Steel, Concrete or Wood: A Comparison of

Assessments On Three Building Materials In the Housing Sector[Online].

Available from: http://www.boralgreen.shares.green.net.au/research3/chap1.htm[September

17, 2004]
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12 Low Impact Development Center, Inc. Sizing of Rain Barrels and Cisterns[Online]

Available from http://www.lid-stormwater.net/[January 4,2005]

" g9l iAsegyms, “antazinaung,” i a519as3f @1A19a108, (NFINN: aNANEANLIHN

asnulunszusnamUingg, 2547), ntin5-3.
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asnulunszusnamUingg, 2547), ntins-6.

" AU ARERTNT LATALE. 2547, LUANINNIIRBNLLILILTEUST AN VA NTUN RN A At

TpansszinaaniALararaNANNTUEIWARG9INTA[CD-Rom].  anntiumaTulatidnagnminsain

naeila[4 weAANIEw 2547).

17 o
FRLALINTU, 5-6.
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"®American Society of heating, Refrigerating and Air-Conditioning Engineers. ASHREA
Handbook CD [CD-ROM], 2001.



24

NAL T RNARALLNBAINGN ABINANTNBALATIAADLLARINTNEINT WANTEUN
1 Yo AI 1 Yo £ a
AN ldaneusnBuLazAn ldane luszeacn1s liaas a1 IAENANTEUNAINNITAY
2 -
NUIUENAULATITZINANNTAUN Y
2.5 ATUTIAAINNEIEI Y
251  AMUANHUEIRNAITTH
. o e 4 . 24y Y
n. AsiudRgsrasAiAuAades aunsnuans@enseanimanuls
. 141 1aledne)
d o4y
A. 1@anale

o L%

% ‘ﬂl v K 4 % 9 ¢ﬂl
3. wandagandnnsld iandeyaiiiuasi
252 ldsunsunnstlssidunanuesgiu
y. O 2 ey
nsiszmuafanslstin I uaniinanssuidudsnduden Tdsunsunig
UszifiuaandstiufaaldgnimmiieasnsaldlunisUsuidunansenusie
- . M- LE - "
AAAANTINENDRIN LA IIWANY, UFNIUNINENT ULAZNANTZNLAINY
29875 FUeY WaRansEnULNdun AT e Iannsatsuifiulugs
Bunld lilrauiauldean nisdsslunansznulnanisuanues
toyusineuazlinzunu Gedssiasiinnsimundanistssiliunansenudauan
v 2 49( I QI 2 1 ] = o o 1
danlvinseunquinausiall nansenudnadanwsazdouiianndanyly
winmeniy ungsiuilywdrdnnsesliiunastiulseuslaatinaugeson
253  NIIRARIAUAINAIATYARITIMINANTIIIAIN
dl a é’ aa a % =
N, UUAINHANIENLNNATU NANFNaNINUasinesln
2. d9nan unIINANanIENL
A ANNHIATIARTINY ST UAT T ULHA

o a ~ | A 1 My A A ey
. N@ﬂ?g‘WU@?’Nﬂ']’]NL@ﬂﬂqﬂm@qmq?ﬂﬂ?Uﬂé\jmuiﬂNvLmﬂﬁ‘@iN Vﬁ‘ﬂisﬂ

wialulat lunIstau TN A NNIRLVNLNIN AT

254  faetnelilsunsunisszifiuanudeduluanitinanssuslssiantinuinende
2.5.4.1 BREEAM (The Building Research Establishment Environmental
Assessment Method) W@Jm%ﬂuﬂﬁ:mﬁﬁqﬂqﬂmﬂmﬁ‘m‘ BRE
(Building Research Establishment Ltd.) Ingduuudssiluduivuanang
dszimene uaziuulssifiudmiunisdiudgeenansiin uavenans

Tl Ingazutanisazuuwiluindesinge



25

. WAL
I 5unnunisaannaasuaulnaan s
a a A a '8 o
1. Usz@nsn naadannanmns NaNTeuNaINLaFLmus MaN1TW W0
WRHLLAUNgUNIEeIANs T 1995 YTa 2002

a =2

1. Wufimnidain (LﬁmmﬂiuﬂixmﬂﬁQﬂqHﬁgmmmmmqmﬁﬂ%
m@@uﬁﬁqﬁaﬂ%ﬁwﬁqmu)
IV. Ecolabelled white goods 'qﬂﬂiaILL@:Lﬂ?'aqﬁlf’ﬁﬁmﬁﬁﬂmﬂmeﬁq
nsdszutanasn ez ulinssaanInwndan
V. Lgeda19n181an N9 sstulssne anatau
U, NNIUULS
| 32U IRANNARTY 322z NN D9 09TT LU VAN AT
Il A0 ATOANIENL (%of dwelling)
1. gasnangilina @rsasngilnag i Fawen Tilswdis sunang Taamau
s
IV. 1130119989514 15U Home office
A. AN
. UTuNnunigAIei4ns HCFC
II. 1310un12A221673 NO,
[1} mmm‘ﬁu‘ﬁ'@@ﬁuﬁﬁﬁ%mﬂiﬂ@;@zumqu s Shhannudaan A
ARLNTA UG
4. 40
1. 13TA294519.30%-75%FSC™ (or recycled/reused) OR 50%-95%
PEFC?' Certified and remaining timber temperate
1. 133’*5@@14% 30%-75%FSC (or.recycled/reused) OR 50%-95%
PEFC Certified and remaining timber temperate

Il nnsvidannauNn 14 vy

 §ragangunneennsrestsmAdingmineaiuAinsianieutesdan, ssuniiauas
a9, sEUUNNIINANTRULAzTNTBY
20 . . | P T o | DN o
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2.6 NSAANEIAIANTENEY

2.6.1 The Autonomous House, Southwell, Nottinghamshire
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A1374 2.2 N9 INAILLAZTNT89 The Autonomous House, Southwell, Nottinghamshire

Annual delivered energy and water consumption

Autonomous House UK average

ifloor area 176 m2 82 m2
space heating 1,400 kWhl 12,900 kWh
(water heating 1,900 kWhl 5,700 kWh

lights, appliances and
1,200 kwhil 3,000 kWh
cooking g

[total consumption 4,500 kWh" 21,600 kWh

[renewable energy:-

lwood 1,400 kWh‘l

solar electricity 1;600 kWh‘l

[total non-renewable energy 1,’5GO*I'<Wh| 21,600 kWh
y 7N

water in litres per head per o
34 160
Iday :f

11 Brenda and Robert Vale, The Autonomous House, a model for suburban sustainability[Online].

Avialable from: http://genoa.ecovillage.org/genoceania/resources/autnmshse.html#1[2004,November

5]

2.6.2 The Hockerton housing Project, Hockerton, Nottinghamshire
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User Input
Keyword file
‘ (BDLKEY .BIN)
BLD Processor
Weather (doebdl) )
processor ‘ Std Lib
(BDLLIB.DAT)
i Building description
Simulaiton User Lib
Peak weather 4.[ (doesim) ~ | (USRLIB.DAT)
Report processor
(rep,hrp)
|
[ H H
Loads —___ HVAC __—FECON
T |4
Output reports

917 3.3 WNUNINUAAINI9N19UTBN 1LI3UNINDOE2
1N : D. Charlie Curcija, Mahabir Bhandari and Lawrence L. Ambs.

Building Energy Simulation Tools: An Overview (PowerPoint). Center for Energy

Efficiency and Renewable Energy at University of Massachusetts[Febuary 25,2005]
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il saadng 702.00 2583 35128
arlsafloin 919600  33.11 460168
WRANGHENA £48.00 233 32425
793 5,277.22
ﬁu"ﬁ'ﬂ’lﬂ’l? 144 .00
kg COLim tyear 36,65

* 310U CO2 139kg/nasanilufln 1 GJ'
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1 Building Resesarch Establishment. EcoHomes-2005-The environmental rating for homes[Online}

Available from: www.ecohomes.org[November 5, 2004]
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L

n. dayanilaululisunsu DOE2

INPUT LOADS

TITLE LINE-1 *AMORNRAT*
LINE-2 *PASSIVE HOUSE*
LINE-3 *BANGKOK, THAILAND*

RUN-PERIOD JAN 11999 THRU DEC 31 1999
ABORT ERRORS
DIAGNOSTIC WARNINGS

LOADS-REPORT SUMMARY= (LS-A,LS-B,LS-E)
VERIFICATION= (LV-A) ..

BUILDING-LOCATION  LATITUDE= 13.9 LONGITUDE=-100.6 ALTITUDE= 39 TIME-ZONE= -7
HOLIDAY=NO GROSS-AREA= 15692.24  AZIMUTH= 0.0
DAYLIGHT-SAVINGS= NO
GROUND-T = (82.3,82.6,85.5,85.7,85.9,85.6,85.3,84.9,85.1,83.8,82.6,78.9)
SURF-TEMP-CALC = NO ..

$ CONSTRUCTION
BRICK-WALL1 =MATERIAL

THICKNESS = 0.328

CONDUCTIVITY = 0.467

DENSITY = 109.86 SPECIFIC-HEAT=0.2 ..
BRICK-WALL2 =MATERIAL

THICKNESS = 0.656

CONDUCTIVITY =0.467

DENSITY = 109.8 SPECIFIC-HEAT=0.2 ..
CPAC =MATERIAL

THICKNESS = 0.039

CONDUCTIVITY = 0.483

DENSITY = 103 SPECIFIC-HEAT= 0.20 ..
PRIMA =MATERIAL

THICKNESS = 0.016

CONDUCTIVITY = 0.398

DENSITY = 116 SPECIFIC-HEAT=0.20 ..
CONCRETE-FLOOR =MATERIAL

THICKNESS = 0.328

CONDUCTIVITY = 0.834

DENSITY = 149.8 SPECIFIC-HEAT=10.2 ..
GYPSUM =MATERIAL



THICKNESS = 0.04
CONDUCTIVITY = 0.0926
DENSITY = 50 SPECIFIC-HEAT=10.2 ..
GYPSUM-BOARD =MATERIAL
THICKNESS = 0.03
CONDUCTIVITY = 0.11
DENSITY = 55 SPECIFIC-HEAT=10.2 ..
FIBERCEMENT =MATERIAL
THICKNESS = 0.04
CONDUCTIVITY = 0.162
DENSITY = 81.1 SPECIFIC-HEAT=0.2 ..
CELLULOSE1  =MATERIAL
THICKNESS = 0.164
CONDUCTIVITY = 0.043
DENSITY = 3.2 SPECIFIC-HEAT= 0.33 ..
CELLULOSE  =MATERIAL
THICKNESS = 0.328
CONDUCTIVITY = 0.043
DENSITY = 3.2 SPECIFIC-HEAT=0.33 ..
AIR-WALL  =MATERIAL RESISTANCE=3.438 ..
AIR-ROOF  =MATERIAL RESISTANCE=5.6 ..
WA-1=LAYERS MATERIAL= (FIBERCEMENT,CELLULOSE BRICK-WALL1)
INSIDE-FILM-RES = 0.68
WA-2 = LAYERS  MATERIAL= (FIBERCEMENT,AL31,GYPSUM)
INSIDE-FILM-RES = 0.68
WA-3 = LAYERS MATERIAL= (GYPSUM,AL31,GYPSUM)
INSIDE-FILM-RES = 0.68
WA-4 = LAYERS - MATERIAL= (BRICK-WALL1)
INSIDE-FILM-RES = 0.68
WA-5 =LAYERS -~ MATERIAL=(FIBERCEMENT,CELLULOSE1,GYPSUM)
INSIDE-FILM-RES = 0.68
FL-1 = LAYERS MATERIAL= (CONCRETE-FLOOR)
INSIDE-FILM-RES = 0.92
FL-2 = LAYERS MATERIAL= (CONCRETE-FLOOR)
INSIDE-FILM-RES = 0.92
WALL-1 =CONSTRUCTION  LAYERS=WA-1 ABSORPTANCE=0.2
WALL-2 =CONSTRUCTION  LAYERS=WA-2 ABSORPTANCE=0.2
WALL-3 =CONSTRUCTION  LAYERS=WA-3 ABSORPTANCE=0.2
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WALL-4 =CONSTRUCTION  LAYERS=WA-4 ABSORPTANCE=0.2
WALL-5 =CONSTRUCTION  LAYERS=WA-5 ABSORPTANCE=0.2
ROOF-1 =CONSTRUCTION  U-VALUE=0.071 ..

FLOOR =CONSTRUCTION LAYERS=FL-1 ABSORPTANCE=0.65
FLOOR-2 =CONSTRUCTION  U-VALUE=0.85

FLOOR-3=CONSTRUCTION LAYERS=WA-5 ABSORPTANCE=0.65

CEIL-1 =CONSTRUCTION  U-VALUE=1.7

W-1 =GLASS-TYPE PANES=1 SHADING-COEF=0.54
GLASS-CONDUCTANCE=1.47 ..

W-2 =GLASS-TYPE PANES=1 SHADING-COEF= 0.54
GLASS-CONDUCTANCE=1.47 ..

$ OCCUPANCY SCHEDULE

0OCA1 =DAY-SCHEDULE (1,6)(0)(7,22)(1)(23,24)(0).. $LIVING$

0C-2 =DAY-SCHEDULE  (1,6)(1)(7,22)(0) (23,24)(1).. $BEDROOM$
OC-WEEK =WEEK-SCHEDULE (WD) OC-1 (WEH) OC-1

OC2-WEEK =WEEK-SCHEDULE (WD) OC-2 (WEH) OC-2

OCCUPY-1 =SCHEDULE THRU DEC 31 OC-WEEK

OCCUPY-2 =SCHEDULE THRU DEC 31 OC2-WEEK ..

$ LIGHTING SCHEDULE

LT-1 =DAY-SCHEDULE  (1,5)(0.05)(6,7)(0.5) (8,22)(0.6)(23,24)(0.1) ..
LT-2 =DAY-SCHEDULE  (1,8)(0.05)(9,22)(0.0)(23,24)(1.0) ..
LT-WEEK =WEEK-SCHEDULE (WD) LT-1 (WEH) LT-1

LT-WEEK2 =WEEK-SCHEDULE (WD) LT-2 (WEH) LT-2

LIGHTS-1 =SCHEDULE THRU DEC 31 LT-WEEK ..

LIGHTS-2 =SCHEDULE THRU DEC 31 LT-WEEK2 ..

$ EQUIPMENT SCHEDULE

EQ-1 =DAY-SCHEDULE (1,5)(0.05)(6,7)(0.5)(8,22)(0.8)(23,24)(0.05) ..
EQ-2 =DAY-SCHEDULE  (1,8)(0.1)(9,12)(0.0)(13,22)(0.0)(23,24)(0.7) ..
EQ-WEEK =WEEK-SCHEDULE (WD) EQ:1(WEH) EQ-1

EQ2WEEK | =WEEK-SCHEDULE ' (WD) EQ-2 (WEH) EQ-2

EQUIP-1 =SCHEDULE ~ THRU DEC 31 EQ-WEEK

EQUIP-2 =SCHEDULE  THRU DEC 31 EQ2-WEEK
$ INFILTRATION SCHEDULE

ALLVENT-T =SCHEDULE THRU DEC 31 (ALL) (1,24)(1) ..
NOVENT-T =SCHEDULE THRU DEC 31 (ALL) (1,24)(0) ..
DAYVENT-T =SCHEDULE THRU DEC 31 (ALL) (1,6)(0)(7,18)(1) (19,24) (0) ..

NIGHTVENT-T =SCHEDULE THRU DEC 31 (ALL) (1,9)(1)(10,18)(0) (19,24) (1) ..



$ SET DEFAULT VALUES

SET-DEFAULT FOR SPACE FLOOR-WEIGHT=0

$ GENERAL SPACE DEFINITION

HOUSE =S
TEMPERATURE

PEOPLE-SCHEDULE
PEOPLE-HEAT-GAIN

PACE-CONDITIONS
=(76)
=OCCUPY-2
=400

LIGHTING-SCHEDULE = =LIGHTS-2

LIGHTING-TYPE
LIGHT-TO-SPACE
LIGHTING-W/SQFT
EQUIP-SCHEDULE
EQUIPMENT-W/SQFT
INF-METHOD
INF-SCHEDULE
AIR-CHANGES/HR

$ 1ST FLOOR

LIVING =SPACE

F11-L=EXTERIOR-WALL

WF1-L=WINDOW

F1-L=EXTERIOR-WALL

WF2-L=WINDOW

=REC-FLUOR-NV
=1.0
=0.87
=EQUIP-2
=13
=AIR-CHANGE
=ALLVENT-T
=0.5..

ZONE-TYPE=UNCONDITIONED

VOLUME=7392.47 AREA=468.06 FURN-WEIGHT=50
NUMBER-OF-PEOPLE=4

PEOPLE-SCHEDULE =OCCUPY-1 PEOPLE-HEAT-GAIN=400
LIGHTING-SCHEDULE=LIGHTS-1 LIGHTING-TYPE=SUS-FLUOR
LIGHT-TO-SPACE =1.0 LIGHTING-W/SQFT=0.87
EQUIPMENT-W/SQFT=1.3

INF-METHOD = AIR-CHANGE INF-SCHEDULE =NIGHTVENT-T
INF-CFM/SQFT =1.5 ..

AZIMUTH=0 HEIGHT=10 WIDTH=13.12

X=26.24Y=30 Z=0

SHADING-SURFACE=YES CONSTRUCTION=WALL-1 ..
WIDTH=8HEIGHT=5

X=0Y=1.65 SETBACK=0.0

GLASS-TYPE=W-1 ..

AZIMUTH=0 HEIGHT=8 WIDTH=13.12

X=26.24 Y=30 Z=10

SHADING-SURFACE=YES CONSTRUCTION=WALL-5 ..
WIDTH=7 HEIGHT=4

X=6 Y=3 SETBACK=0.0

GLASS-TYPE=W-1 ..
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SHF2-L=BUILDING-SHADE HEIGHT=3.6 WIDTH=13.12
TILT=0 AZIMUTH=180
X=13.12Y=30 Z=8.5 ..
F2-L=EXTERIOR-WALL AZIMUTH=0 HEIGHT=10 WIDTH=4
X=30.24 Y=30 Z=0
CONSTRUCTION=WALL-1 SHADING-SURFACE=YES ..
F3-L=EXTERIOR-WALL AZIMUTH=0 HEIGHT=7 WIDTH=4
X=30.24 Y=30 Z=10
CONSTRUCTION=WALL-5 SHADING-SURFACE=YES
R1-L=EXTERIOR-WALL AZIMUTH=90 HEIGHT=10 WIDTH=15
X=30.24 Y=15 Z=0
CONSTRUCTION=WALL-1
SHADING-SURFACE=YES ..
WR1-L=WINDOW WIDTH=5 HEIGHT=5
X=2 Y=1.65 SETBACK=0.5
GLASS-TYPE=W-1 ..
SHR1-L=BUILDING-SHADE HEIGHT=1.64 WIDTH=6
TILT=0 AZIMUTH=90
X=83.5)Y=17 £=8.5-:!
R2-L=EXTERIOR-WALL AZIMUTH=90 HEIGHT=7 WIDTH=15
X=30.24'Y=156Z7=10
CONSTRUCTION=WALL-5 SHADING-SURFACE=YES ..
WR2-L=WINDOW WIDTH=6 HEIGHT=3
X=2Y=3
SETBACK=0.5 GLASS-TYPE=W-1 ..
SHR2-L=BUILDING-SHADE HEIGHT=3 WIDTH=6
TILT=90 AZIMUTH=90
X=30.7 Y=18 Z=13 TRANSMITTANCE=0.8 ..
B1-L=EXTERIOR-WALL AZIMUTH=180 HEIGHT=10 WIDTH=4
X=26.24Y=1527=10
CONSTRUCTION=WALL-5 SHADING-SURFACE=YES ..
B2-L=EXTERIOR-WALL AZIMUTH=180 HEIGHT=10 WIDTH=4
X=26.24 Y=15Z=0
CONSTRUCTION=WALL-1 SHADING-SURFACE=YES ..
R3-L=EXTERIOR-WALL AZIMUTH=90 HEIGHT=10 WIDTH=15
X=26.24 Y=0 Z=0
CONSTRUCTION=WALL-1 SHADING-SURFACE=YES ..
WR3-L=WINDOW WIDTH=8 HEIGHT=7
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X=1Y=0
SETBACK=0.5 GLASS-TYPE=W-1 ..
SHR3-L=BUILDING-SHADE HEIGHT=10 WIDTH=8
TILT=0 AZIMUTH=270
X=26.24 Y=97=85 ..
R4-L=EXTERIOR-WALL AZIMUTH=90 HEIGHT=10 WIDTH=4
X=26.24 Y=11Z=10
CONSTRUCTION=WALL-5 SHADING-SURFACE=YES ..
WR4-L=WINDOW WIDTH=3 HEIGHT=4
X=.5Y=3
SETBACK=0.0 GLASS-TYPE=W-1 ..
B3-L=EXTERIOR-WALL AZIMUTH=180 HEIGHT=10 WIDTH=9.5
X=16.72Y=0 Z=0
CONSTRUCTION=WALL-1 SHADING-SURFACE=YES ..
WB3-L=WINDOW WIDTH=5 HEIGHT=4
X=4Y=3
SETBACK=0.5 GLASS-TYPE=W-1 ..
L1-L=EXTERIOR-WALL AZIMUTH=90 HEIGHT=10 WIDTH=5
X=16.72'Y=0 Z=0
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
WL1-L=WINDOW WIDTH=4 HEIGHT=5
X=0Y=1.65
SETBACK=0.0 GLASS-TYPE=W-2 ..
B4-L=EXTERIOR-WALL AZIMUTH=180 HEIGHT=10 WIDTH=6.56
X=10Y=5Z=0
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
WB4-L=WINDOW WIDTH=3 HEIGHT=5
X=0Y=1.65
SETBACK=0.0 GLASS-TYPE=W-2 ..
L2-L=EXTERIOR-WALL AZIMUTH=270-HEIGHT=10 WIDTH=8.44
X=13.12 Y=30 Z=0
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
L3-L=EXTERIOR-WALL AZIMUTH=0 HEIGHT=10 WIDTH=6.56
X=13.12Y=15Z=0
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
L4-L=INTERIOR-WALL AZIMUTH=90 HEIGHT=10 WIDTH=6.56
X=13.12Y=15Z7=0
INT-WALL-TYPE=STANDARD NEXT-TO WC
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CONSTRUCTION=WALL-4 ..
L5-L=INTERIOR-WALL AZIMUTH=270 HEIGHT=10 WIDTH=4
X=6.56 Y=15 Z=0
INT-WALL-TYPE=STANDARD NEXT-TO WC
CONSTRUCTION=WALL-4 ..
L6-L=INTERIOR-WALL AZIMUTH=90 HEIGHT=10 WIDTH=6
X=10Y=527=0
INT-WALL-TYPE=STANDARD NEXT-TO KITCHEN
CONSTRUCTION=WALL-4 ..
B5-L=INTERIOR-WALL AZIMUTH=0 HEIGHT=8.5 WIDTH=9.5
X=26.24 Y=112=10
INT-WALL-TYPE=STANDARD NEXT-TO BR3
CONSTRUCTION=WALL-3 ..
B6-L=EXTERIOR-WALL AZIMUTH=180 HEIGHT=8.5 WIDTH=3.6
X=1312 Y=52=10
CONSTRUCTION=WALL-5 SHADING-SURFACE=YES ..
WB6-L=WINDOW WIDTH=3 HEIGHT=4
X=0 Y=3
SETBACK=0.0 GLASS-TYPE=W-2 ..
B7-L=INTERIOR-WALL AZIMUTH=0 HEIGHT=8.56 WIDTH=6.56
X=13.12 Y=11Z=10
INT-WALL-TYPE=STANDARD NEXT-TO BR2
CONSTRUCTION=WALL-3 ..
L7-L=INTERIOR-WALL AZIMUTH=270 HEIGHT=8.5 WIDTH=4
X=6.56 Y=1527=10
INT-WALL-TYPE=STANDARD NEXT-TO WC2
CONSTRUCTION=WALL-4 ..
B8-L=INTERIOR-WALL AZIMUTH=0 HEIGHT=8.5 WIDTH=6.56
X=13.12 Y=1527=10
INT-WALL-TYPE=STANDARD: NEXT-TO BR1
CONSTRUCTION=WALL-3 ..
L8-L=INTERIOR-WALL AZIMUTH=90 HEIGHT=8.5 WIDTH=15
X=13.12 Y=1527=10
INT-WALL-TYPE=STANDARD NEXT-TO BR1
CONSTRUCTION=WALL-3 ..
FLOOR1-L=UNDERGROUND-FLOOR AZIMUTH=90 TILT=0 AREA=90.2
X=26.24 Y=0 Z=8.5
CONSTRUCTION=FLOOR ..
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CEILING1-L=INTERIOR-WALL AZIMUTH=270 AREA=306.614
TILT=0 X=13.12Y=30Z=18.5
INT-WALL-TYPE=STANDARD NEXT-TO ATTIC
CONSTRUCTION=CEIL-1 ..
CEILING2-L=INTERIOR-WALL AZIMUTH=90 AREA=209.78
TILT=0 X=26.24 Y=0Z=8.5
INT-WALL-TYPE=STANDARD NEXT-TO BR3
CONSTRUCTION=CEIL-1 ..
KITCHEN =SPACE ZONE-TYPE=UNCONDITIONED
VOLUME=968.2 AREA=96.82
INF-METHOD = AIR-CHANGE INF-SCHEDULE = NIGHTVENT-T
AIR-CHANGES/HR =5 ..
K1=EXTERIOR-WALL AZIMUTH=180 HEIGHT=10 WIDTH=10
X=0Y=02=0
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
W-K1=WINDOW WIDTH=4 HEIGHT=4
X=8Y=8
SETBACK=0.0 GLASS-TYPE=W-2 ..
K2=EXTERIOR-WALL AZIMUTH=90 HEIGHT=10 WIDTH=10
X=0Y=02Z=0
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
W-K2=WINDOW WIDTH=4 HEIGHT=4
X=3Y=3
SETBACK=0.0 GLASS-TYPE=W-2 ..
K3=EXTERIOR-WALL AZIMUTH=90 HEIGHT=10 WIDTH=5
X=10Y=0Z=0
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
K4=INTERIOR-WALL AZIMUTH=180 HEIGHT=10 WIDTH=10
X=0 Y=112=0
INT-WALL-TYPE=STANDARD: NEXT-TO BR1
CONSTRUCTION=WALL-2 ..
FLOOR1-K=UNDERGROUND-WALL AZIMUTH=180 TILT=0
AREA=40 X=0Y=0Z=0
CONSTRUCTION=FLOOR ..
CEILING1-K=INTERIOR-WALL AZIMUTH=180 AREA=100
TILT=0 X=0Y=02=8.5
INT-WALL-TYPE=STANDARD
NEXT-TO BR2
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CONSTRUCTION=CEIL-1 ..
WC =SPACE ZONE-TYPE=UNCONDITIONED
VOLUME=258 AREA=25.8
INF-METHOD = AIR-CHANGE INF-SCHEDULE = DAYVENT-T
AIR-CHANGES/HR = 10.0 ..
WC-1=EXTERIOR-WALL  AZIMUTH=270 HEIGHT=10 WIDTH=4
X=0Y=1527=0
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
WC-2=EXTERIOR-WALL  AZIMUTH=180 HEIGHT=10 WIDTH=6.56
X=0Y=152=0
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
FLOOR1-WC=UNDERGROUND-FLOOR AZIMUTH=180 AREA=21
TILT=0 X=0 Y=10 Z=0
CONSTRUCTION=FLOOR ..
CEILING1-WC=INTERIOR-WALL AZIMUTH=180 AREA=26.24
TILT=0 X=0Y=102=8.5
INT-WALL-TYPE=STANDARD
NEXT-TO WC2
CONSTRUCTION=CEIL-1 ..
$ 2ND FLOOR
BR1 =SPACE SPACE-CONDITIONS= HOUSE
AREA=204.4 VOLUME=1676.16
HEIGHT=8.2 WIDTH=13.12 DEPTH=13.12
NUMBER-OF-PEOPLE=2 ..
F1-BR1=EXTERIOR-WALL AZIMUTH=0 HEIGHT=7.5 WIDTH=13.12
X=13.12Y=33.6 Z=10
CONSTRUCTION=WALL-2
INSIDE-SURF-TEMP = YES SHADING-SURFACE=YES ..
WF1-BR1=WINDOW WIDTH=5 HEIGHT=4
X=1Y=3
SETBACK=0.0 GLASS-TYPE=W-1 ..
R1-BR1=EXTERIOR-WALL AZIMUTH=90 HEIGHT=8.5 WIDTH=3.6
X=13.12 Y=30 Z=10
CONSTRUCTION=WALL-2
INSIDE-SURF-TEMP = YES SHADING-SURFACE=YES ..
L1-BR1=INTERIOR-WALL AZIMUTH=90 HEIGHT=8.5 WIDTH=5
X=6.56 Y=15Z7=10
INT-WALL-TYPE=STANDARD NEXT-TO WC2
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CONSTRUCTION=WALL-4 ..
B1-BR1=INTERIOR-WALL AZIMUTH=180 HEIGHT=8.5 WIDTH=6.56
X=0 Y=207Z=10
INT-WALL-TYPE=STANDARD NEXT-TO WC2
CONSTRUCTION=WALL-4 ..
L2-BR1=EXTERIOR-WALL AZIMUTH=90 HEIGHT=8.5 WIDTH=13.12
X=0Y=202=10
CONSTRUCTION=WALL-2
INSIDE-SURF-TEMP = YES
SHADING-SURFACE=YES ..
WL2-BR1=WINDOW WIDTH=5 HEIGHT=4
X=3.6 Y=3
SETBACK=0.0 GLASS-TYPE=W-1 ..
SHL21-BR1=BUILDING-SHADE HEIGHT=8.5 WIDTH=3
TILT=90 AZIMUTH=180
X=-3 Y=202=10 .
FLOOR1-BR1=EXTERIOR-WALL AZIMUTH=270 TILT=0
HEIGHT=13.12 WIDTH=18.6
X=0Y=33.6 Z=10
CONSTRUCTION=FLOOR-3
INSIDE-SURF-TEMP = YES SHADING-SURFACE=YES ..
CEILING1-BR1=INTERIOR-WALL  AZIMUTH=270 AREA=210
TILT=0 X=0Y=33.6 Z=18.5
INT-WALL-TYPE=STANDARD NEXT-TO ATTIC
CONSTRUCTION=CEIL-1 ..
BR2 =SPACE ZONE-TYPE=UNCONDITIONED
VOLUME=1129. AREA=137.76
NUMBER-OF-PEOPLE=1
PEOPLE-SCHEDULE =OCCUPY-2 PEOPLE-HEAT-GAIN=400

LIGHTING-SCHEDULE=LIGHTS-2 LIGHTING-TYPE=SUS-FLUOR
LIGHT-TO-SPACE=1.0 LIGHTING-W/SQFT=0.2
EQUIP-SCHEDULE=EQUIP-2 EQUIPMENT-W/SQFT=1.0
INF-METHOD = AIR-CHANGE INF-SCHEDULE = NIGHTVENT-T
AIR-CHANGES/HR = 452.88 ..

F1-BR2=INTERIOR-WALL AZIMUTH=180 HEIGHT=8.5 WIDTH=6.56
X=0Y=112=10
INT-WALL-TYPE=STANDARD NEXT-TO WC2
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CONSTRUCTION=WALL-4 ..
L1-BR2=EXTERIOR-WALL AZIMUTH=90 HEIGHT=8.5 WIDTH=11
X=0Y=02=10
CONSTRUCTION=WALL-2 SHADING-SURFACE=YES ..
WL1-BR2=WINDOW WIDTH=5 HEIGHT=4
X=0Y=3 SETBACK=0.0
GLASS-TYPE=W-1 ..
SHL1-BR2=BUILDING-SHADE HEIGHT=8.5 WIDTH=3
TILT=90 AZIMUTH=0
X=0Y=02=10 ..
B1-BR2=EXTERIOR-WALL AZIMUTH=180 HEIGHT=8.5 WIDTH=13.12
X=0Y=027=10
CONSTRUCTION=WALL-2 SHADING-SURFACE=YES ..
WB1-BR2=WINDOW WIDTH=5 HEIGHT=4
X=7.5Y=3
SETBACK=0.0 GLASS-TYPE=W-2 ..
R1-BR2=EXTERIOR-WALL AZIMUTH=90 HEIGHT=8.5 WIDTH=11
X=13.12 Y=0Z=10
CONSTRUCTION=WALL-2
SHADING-SURFACE=YES ..
WR1-BR2=WINDOW WIDTH=4 HEIGHT=4
X=0Y=3
SETBACK=0.0 GLASS-TYPE=W-2 ..
FLOOR1-BR2=INTERIOR-WALL AZIMUTH=180 TILT=0 AREA=197
X=0Y=02=10
INT-WALL-TYPE=STANDARD NEXT-TO KITCHEN
CONSTRUCTION=FLOOR-2 ..
CEILING1-BR2=INTERIOR-WALL =~ AZIMUTH=180 AREA=197
TILT=0 X=0Y=02=18.5
INT-WALL-TYPE=STANDARD NEXT-TO ATTIC
CONSTRUCTION=CEIL-1 ..
SH-BR2=BUILDING-SHADE HEIGHT=4 WIDTH=13.12
TILT=0 AZIMUTH=180 X=0Y=-4 Z=10 ..
BR3 =SPACE ZONE-TYPE=UNCONDITIONED
VOLUME=988.182 AREA=120.75
NUMBER-OF-PEOPLE=1
PEOPLE-SCHEDULE =OCCUPY-2 PEOPLE-HEAT-GAIN=400
LIGHTING-SCHEDULE=LIGHTS-2 LIGHTING-TYPE=SUS-FLUOR
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LIGHT-TO-SPACE=1.0 LIGHTING-W/SQFT=0.5
EQUIP-SCHEDULE=EQUIP-2 EQUIPMENT-W/SQFT=1.0
INF-METHOD = AIR-CHANGE INF-SCHEDULE = NIGHTVENT-T
AIR-CHANGES/HR = 517.6 ..
F1-BR3=EXTERIOR-WALL AZIMUTH=180 HEIGHT=8.5 WIDTH=2
X=26.24 Y=11Z=10
CONSTRUCTION=WALL-2 SHADING-SURFACE=YES ..
R1-BR3=EXTERIOR-WALL AZIMUTH=90 HEIGHT=8.5 WIDTH=11
X=28.24 Y=0 Z=10
CONSTRUCTION=WALL-2 SHADING-SURFACE=YES ..
WR1-BR3=WINDOW WIDTH=5 HEIGHT=4
X=55Y=3
SETBACK=0.0 GLASS-TYPE=W-2 ..
SHR1-BR3=BUILDING-SHADE HEIGHT=1 WIDTH=5.5
TILT=0 AZIMUTH=270 X=28.24 Y=117Z=18.50 ..
B1-BR3=EXTERIOR-WALL AZIMUTH=180 HEIGHT=8.5 WIDTH=12.5
X=16.72Y=02Z=10
CONSTRUCTION=WALL-2 SHADING-SURFACE=YES ..
WB1-BR3=WINDOW WIDTH=5 HEIGHT=4
X=5Y=3
SETBACK=0.0- GLASS-TYPE=W-2 ..
L1-BR3=EXTERIOR-WALL AZIMUTH=90 HEIGHT=8.5 WIDTH=11
X=16.72 Y=0 Z=10
CONSTRUCTION=WALL-2 SHADING-SURFACE=YES ..
WL1-BR3=WINDOW WIDTH=4 HEIGHT=4
X=0Y=3
SETBACK=0.0-GLASS-TYPE=W-2.
B7-BR3=EXTERIOR-WALL AZIMUTH=180 HEIGHT=8.56 WIDTH=2
X=26.24 Y=11Z=10
CONSTRUCTION=WALL-2 SHADING-SURFACE=YES ..
FLOOR1-BR3=INTERIOR-WALL AZIMUTH=180 TILT=0 AREA=120.75
INT-WALL-TYPE=STANDARD NEXT-TO LIVING
X=20.12Y=0 Z=10
CONSTRUCTION=FLOOR-2 ..
CEILING1-BR3=INTERIOR-WALL  AZIMUTH=180 AREA=120.75
TILT=0 X=20.12Y=0Z=18.5
INT-WALL-TYPE=STANDARD NEXT-TO ATTIC
CONSTRUCTION=CEIL-1 ..
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SH-BR3=BUILDING-SHADE HEIGHT=4 WIDTH=13.12
TILT=0 AZIMUTH=180 X=13.12Y=-4 Z=10 ..
WC2 =SPACE ZONE-TYPE=UNCONDITIONED
VOLUME=501.84 AREA=59
INF-METHOD = AIR-CHANGE INF-SCHEDULE = NIGHTVENT-T
AIR-CHANGES/HR = 10.0 ..
L1-WC2=EXTERIOR-WALL AZIMUTH=90 HEIGHT=8.5 WIDTH=9
X=0Y=112Z=10
CONSTRUCTION=WALL-4 SHADING-SURFACE=YES ..
WL1-WC2=WINDOW WIDTH=6 HEIGHT=1.5
X=0Y=5
SETBACK=0.0 GLASS-TYPE=W-1 ..
FLOOR1-WC2=INTERIOR-WALL AZIMUTH=180 TILT=0 AREA=59
X=0Y=112=10
INT-WALL-TYPE=STANDARD NEXT-TO KITCHEN
CONSTRUCTION=FLOOR ..
CEILING1-WC2=INTERIOR-WALL  AZIMUTH=180 AREA=59
TILT=0 X=0Y=112=18.5
INT-WALL-TYPE=STANDARD NEXT-TO ATTIC
CONSTRUCTION=CEIL-1 ..
ATTIC=SPACE = ZONE-TYPE=UNCONDITIONED
VOLUME=4647 AREA=774.6
INF-METHOD = AIR-CHANGE INF-SCHEDULE = NIGHTVENT-T
AIR-CHANGES/HR = 10.0 FLOOR-WEIGHT=60 ..
RF1=EXTERIOR-WALL AZIMUTH=0 HEIGHT=10 WIDTH=17.75
TILT=30 X=22.24 Y=30 Z=18.04
CONSTRUCTION=ROOF-1 ..
SRF1-1=BUILDING-SHADE HEIGHT=6.56 WIDTH=21.32
TILT=30 AZIMUTH=0
X=21.32'Y=356.66 Z=154
SRF1-2=BUILDING-SHADE HEIGHT=5 WIDTH=10.5
TILT=30 AZIMUTH=0
X=31.5Y=34.57=16.4
RF2=EXTERIOR-WALL AZIMUTH=90 HEIGHT=10 WIDTH=23
TILT=30 X=26.24 Y=2 Z=18.04
CONSTRUCTION=ROOF-1 ..
SRF-2=BUILDING-SHADE HEIGHT=6.56 WIDTH=40
TILT=30 AZIMUTH=90
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X=31.24 Y=-57=16.4
RF3=EXTERIOR-WALL AZIMUTH=180 HEIGHT=10 WIDTH=17.75
TILT=30 X=4 Y=0 Z=18.04
CONSTRUCTION=ROOF-1 ..
SRF-3=BUILDING-SHADE HEIGHT=5 WIDTH=36.08
TILT=30 AZIMUTH=180
X=-4Y=-47=164 ..
RF4=EXTERIOR-WALL AZIMUTH=270 HEIGHT=10 WIDTH=23
TILT=30 X=0 Y=25 Z=18.04
CONSTRUCTION=ROOF-1 ..
SRF-4=BUILDING-SHADE HEIGHT=56 WIDTH=40
TILT=30 AZIMUTH=270
X=-4 Y=35 Z=16.4
RF5=EXTERIOR-WALL AZIMUTH=0 HEIGHT=4.28 WIDTH=10
X=18'Y=21.32 Z=23
CONSTRUCTION=ROOF-1 ..
RF6=EXTERIOR-WALL AZIMUTH=90 HEIGHT=3.28 WIDTH=13.12
X=18 Y=8.2 Z=23
CONSTRUCTION=ROOF-1 ..
RF7=EXTERIOR-WALL AZIMUTH=180 HEIGHT=4.28 WIDTH=10
X=8.2Y=8.27=23
CONSTRUCTION=ROOF-1 ..
RF8=EXTERIOR-WALL AZIMUTH=270 HEIGHT=3.28 WIDTH=13.12
X=82Y=21.322=23
CONSTRUCTION=ROOF-1 ..
RFO=EXTERIOR-WALL AZIMUTH=270 HEIGHT=10 WIDTH=16.4
TILT=40 X=5.56Y=23 Z=27
CONSTRUCTION=ROOF-1 SHADING-SURFACE=YES ..
RF10=EXTERIOR-WALL  AZIMUTH=90 HEIGHT=10 WIDTH=16.4
TILT=40X=20.76 Y=6.6 Z=27
CONSTRUCTION=ROOF-1 SHADING-SURFACE=YES ..
AC=SPACE SPACE-CONDITIONS= HOUSE
AREA=1 VOLUME=1 HEIGHT=1 WIDTH=1 DEPTH=1
NUMBER-OF-PEOPLE=0 ..
BOX1=EXTERIOR-WALL  AZIMUTH=0 HEIGHT=1 WIDTH=1
X=-5Y=02=0
SHADING-SURFACE=YES CONSTRUCTION=WALL-1 ..
BOX2=EXTERIOR-WALL  AZIMUTH=90 HEIGHT=1 WIDTH=1
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X=-5 Y=0 Z=0
SHADING-SURFACE=YES CONSTRUCTION=WALL-1 .
BOX3=EXTERIOR-WALL  AZIMUTH=0 HEIGHT=1 WIDTH=1
X=-5 Y=1Z=0
SHADING-SURFACE=YES CONSTRUCTION=WALL-1 .
BOX4=EXTERIOR-WALL  AZIMUTH=90 HEIGHT=1 WIDTH=1
X=-6 Y=0 Z=0
SHADING-SURFACE=YES CONSTRUCTION=WALL-1 ..
FLOOR-BOX=UNDERGROUND-FLOOR AZIMUTH=180 TILT=0 AREA=4
HEIGHT=1 WIDTH=1
X=-6 Y=0 Z=0 CONSTRUCTION=FLOOR ..
CEILING-BOX=EXTERIOR-WALL  AZIMUTH=180 TILT=0
HEIGHT=1 WIDTH=1
X=-6.Y=0Z=1
SHADING-SURFACE=YESCONSTRUCTION=FLOOR ..
$SHADE SURROUNDING
SH1=BUILDING-SHADE ~ HEIGHT=13.12 WIDTH=25
TILT=90 AZIMUTH=180
X=15 Y=-10 Z=5 TRANSMITTANCE=0.5 ..
SH2=BUILDING-SHADE ~ HEIGHT=13.12 WIDTH=10
TILT=90 AZIMUTH=90
X=-6.56 Y=-15 Z=7 TRANSMITTANCE=0.7
$ LOADS HOURLY REPORT
HR-SCH-1 =SCHEDULE THRU DEC 31 (ALL) (1,24) (1) ..
LRB-1  =REPORT-BLOCK  VARIABLE-TYPE= GLOBAL
VARIABLE-LIST=(3,4,17,19) ..
LRB-2  =REPORT-BLOCK .~ VARIABLE-TYPE= LIVING
VARIABLE-LIST=(4,9,10,11,12,13) ..
$ LDS-REP-1 =HOURLY-REPORT  REPORT-SCHEDULE=HR-SCH-1
$ REPORT-BLOCK=(LRB-2) .. $
END
COMPUTE LOADS ..
INPUT SYSTEMS ..
SYSTEMS-REPORT SUMMARY=(SS-A) ..
$ SCHEDULES
HEAT-1  =SCHEDULE  THRU DEC 31 (ALL) (1,24) (45) ..
COOL-1  =SCHEDULE  THRU DEC 31 (ALL) (1,6)(76) (7,22)(150)(23,24)(76) ..
COOL-2  =SCHEDULE  THRU DEC 31 (ALL) (1,6)(76) (7.22)(150)(23,24)(76) ..



NOVENT-1=SCHEDULE THRU DEC 31 (ALL) (1,24)(0) ..
DAYVENT-1=SCHEDULE THRU DEC 31 (ALL) (1,6)(0)(7,18)(1) (19,24) (0) ..
NIGHTVENT-2=SCHEDULE THRU DEC 31 (ALL) (1,7)(1)(8,19)(0) (20,24) (1) ..
WINDOWS-OPENABLE=SCHEDULE THRU DEC 31 (ALL)(1,7)(1)(8,19)(0) (20,24)(1) ..
VENT-TEMP-SCH=SCHEDULE = THRU DEC 31 (ALL)(1,7)(72)(8,19)(100) (20,24)(72) ..
$ ZONE DATA
LIVING =ZONE ZONE-TYPE = UNCONDITIONED ..
AC =ZONE DESIGN-HEAT-T=50
DESIGN-COOL-T=76
ZONE-TYPE=CONDITIONED
THERMOSTAT-TYPE=TWO-POSITION
HEAT-TEMP-SCH=HEAT-1
COOL-TEMP-SCH=COOL-2
KITCHEN =ZONE LIKE LIVING

WC =ZONE LIKE LIVING
BR1 =ZONE LIKE AC

BR2 =ZONE LIKE LIVING
BR3 =ZONE LIKE LIVING
WC2 =ZONE LIKE LIVING
ATTIC =ZONE LIKE LIVING

$ AIR CONDITIONER
SYS-1 =SYSTEM SYSTEM-TYPE=RESYS
ZONE-NAMES=(BR1,AC,KITCHEN,LIVING,WC,BR2,BR3,WC2,ATTIC)
MAX-SUPPLY-T=110 MIN-SUPPLY-T=50
NATURAL-VENT-AC=100
NATURAL-VENT-SCH=DAYVENT-1 ..
PLANT-1 =PLANT-ASSIGNMENT SYSTEM-NAMES=(SYS-1)
$ SYSTEM HOURLY REPORT
HR-SCH-1 =SCHEDULE THRU DEC 31 (ALL) (1,24) (1) ..
SRB-1 =REPORT-BLOCK VARIABLE-TYPE= LIVING
VARIABLE-LIST=(6,91,92). ..
SYS-REP-1 =HOURLY-REPORT = REPORT-SCHEDULE=HR-SCH-2
REPORT-BLOCK=(SRB-1) ..
END ..
COMPUTE SYSTEMS ..
STOP ..
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