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##427 4167725 : MAJOR BUILDING TECHNOLOGY

KEYWORD : EXTERIOR WALL MASS / THERMAL COMFORT / COOLING LOAD
SAURAYA PRAVITRANGKUL : THE IMPACT OF EXTERIOR WALL MASS ON THERMAL COMFORT AND
COOLING LOAD IN BUILDING DESIGN. THESIS ADVISOR : ASSISTANT PROFESSOR THANIT
CHINDAVANIG, 307 pp. ISBN 974-13-0208-8.

This research aims to study the impact of exterior wall mass on thermal comfort and cooling load. The results of
this study should provide guidelines for designing exterior walls and characteristics of buildings suitable for both non-air
conditioned time and air conditionied time in order to be effective in terms of energy saving. The research categorizes
the circumstance of the buildings studied into non-air conditioned, 24-hours air-conditioned, daytime air conditioned
(8.00-18.00), and nighttime air conditioned (20.00-6.00). The types of exterior wall used in this research are categorized
by the characteristic of thermal mass with different heat transfer rate as follow ; 1. U-value =3.979-3.989 W/mc: This
group includes 12 mm hard wood, 7 cm brick + 8 mm cement mortar, 12.5 cm concrete. (In order from light mass,
medium mass, and high mass) 2. U-value =0.953- 0.959 W/mc includes 7.5 cm. lightweight concrete+5 mm.cement
plaster, 17 cm. lightweight concrete+1 cm.cement plaster, 27 cm. lightweight concrete+1 cm.cement plaster. (In order
from light mass, medium mass, and high mass)

The study is done by using the computer simulator program, DOE 2.1 D, which collect the data of inside-air
temperature and cooling load of the air conditioning system. The simulated data will be analyzed in order to evaluate the
efficiency of various types of wall mass and various types of building form with the same space area.

The research finds that;

For the building with no air conditioning, the type of wall that yields the longest period of comfort zone is low-
mass wall. The form of building that yields the longest period of comfort zone is spread out planning with more area of
exterior wall surface.

For the building with 24-hours air-conditioning and day-time-air-conditioning, the type of wall that yield the least
cooling load for the air conditioning system is high-mass wall. The form. of building that yields the best result is the
planning with the least area of exterior wall. (In this case is square)

For the building with night-time air-conditioning, the type of wall that yields the least cooling load for the air
conditioning system-is low-mass wall. The form of building that yields the best result'is the planning with the least area of
exterior wall.

The results of this research can be used as guidelines in designing energy saving architecture.

Department Architecture . Student’'ssignature............coooviiiiiiiiiii

Field of study __Building Technology . Advisor'ssignature ...

Academic year 2543 . Co-advisor's signature..........ccoooveviiiiiiinnnnnn.
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AFrmng | NE S S S S SW SW SW SW NE NE NE S,SW
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2.1 AMANTBNNNIENINANSAUTBIIRANBASINRIATS (thermophysical properties

of building materials)

aad o

A3LLNUNNTENEINAINT AU TRRANAINEIANT @NNTDNATLLA 4 8RR N1TENANN
$a14 (conduction) , N1INIAIINFRL (convection) , NN3LNF9AAINTAU (radiation) WAZNFFLLUE
nanenflule vi3e nsAauwL (evaporation or condensation)

[
o o

- msthannfen dunisanainadiaunta luinguils o) vsaszudnedng 2 Tunduda

o Py . =3 Sy ! o Py |
U mmmu%mﬂmmuqmmniﬁuL@Q@m@umﬂﬂmimL@Q@mﬂuﬂm Iuﬂ‘léﬂﬁﬁ

o

AR

=b.

- N1INNANNTRY LTUNIZLARNNTENEMNANN UL R LN TIARD UNTRINIATRS

v 1
184Ma 1w a1n1A Aesine o el TnadiAnisaesnisonemaanFeuainisang

1
[~3 1

Jd 4 s . L X d o .
Indiunga. iesanniuananiauuasiiindfazaanfalin- doultiananifuiazuin
A1ATANAITNI9ATS

- nagudfdanFen Wunistnamndsnunsgiiutesinele lugdaesnauuiivgn

TN aaniuRaaeing g gl gendmegrnull deiuiinreeingnig g d

q al

o_
2

o

n4n Lﬂuﬁﬂwmmmmimmm?@E‘Lugﬂmmm%mmLM&ﬂiWﬂﬁ@@ﬂ@ﬁﬂﬁuaqmﬂqqmq
lunniiannnig

- nsszwenaneiule visenisatuuly %Lﬂumm&ﬂﬁtﬁmm&ﬂ'ﬁwuﬂmmmumm
seamaanaaiile uazarnlenansiiluzesvas muadn Seumeusasmnulaey

anuztiesazi WRanstnemanieuay (gaauieu vianaaNiau )



=< o

AUaNTR893AA LAY (opaque materials) NHHAs 2

q

o

' ¥ ¥ A
RIINTTANLNANNTBULLN UTD
aana1Na1Ag , gunniinnely uaznaziiaunalueians A

2.1.1  AMN13EIANNERL (thermal conductivity)
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WA3NAR W/m °C

2.1.2 AMNATUNIUAINTEY (thermal resistance)
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h# °F/Btu lwszuuwsisnhe m* COW  89danien R-Value 1nwinls  sz@nininlumonsniu
QUINRENANINT UYL

2.1.3 anantRresuEadaaMnEALNNIuNEa
< y »

woAnssNATTLANIUAENIAAINFa BB WRHINBUENaIATIR AR NLAUN 3

a o o al A Aa o
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2.1.5 ANNqAINIRLU (heat capacity)

! v A % all o Y o dJ ] A d’l dla
ATATIN]AITNTRU AD ﬂ?mmmmmuwmﬂmm@Mu\mmﬁﬂ?mma‘ NTANUNNI

b

=

=£I 1 ng a n%’ = 1 30 o o da}a 1
NINUUIENUN mmugquu1 a9A1 AnneLili Keal / m™°C ZQ’]MTUﬂ?EHV]ﬂﬁﬂ’]ﬂ’J’]Nﬂﬁ’J’]N

a

Foureadan luniaaiFuims (C,) uaziuiaeilu Keal / m*°C A mfunisAnAiaainqaanian

209011 (C,, ) ANAINAANNTEULNTARAINATINN HAINaNNNg

C PO .. | . ( Givoni , 1969 )
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2.2 UNUINARINAFISNLNITONLNANSAY ( the role of thermal mass )
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(ﬁm . Passive Cooling of Building , p.187 )
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(ﬁm . Passive Cooling of Building , p.189)
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COOLING LOAD
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AN 2.3 handn19 At aseen13En1slSUeNNN AT NN AAN IR LA TNAA A TN 109 1 U

(ﬁm : Passive Cooling of Building , p.189)
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2.3 tadandenanalsz@nsNINNI9AITNTaUTRINIAET ( parameter influencing

thermal mass effectiveness )
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Thermal Diffusivity T9dAwNiY A /C (vsa A/PS de S ABAIAMNAAINNFAUANIZTBY
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‘me Thermal Diffusivity el
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2.4 fn12zungung ( thermal comfort )

v % %4

AN19LUNATININAIUGUUNH 1199 thermal comfort 11 IFRHANHAUAT LAz IAUE
uuaANAA dNNnNNE @9 Reynolds WA Stein 1A LA1RNTAAIINTR4 thermal comfort

w114 luurlade Mechanical and Electrical Equipment for Buildings , 8" Edition 9% " @n1az

o

, o a = Ao (v | | A \o=
u'\ﬁ‘]_mﬂmqﬂmquﬂmwﬁﬂﬂq@MNqﬂﬂ\j m?VlmL‘i’]hlgmﬂﬂﬂﬂumﬂﬂﬂuu’mum ‘Vl?‘ﬂiﬂg@ﬂmrﬂﬂ\i
' [y = o A Y ve o [y o a - a
QqLTqiﬂamL@ﬂﬂqf]N?@u Mﬁ?’ﬂimuwﬂm‘@u@’mzﬁﬂﬂwLL‘J&]@@N Lﬂu@ﬂqqumﬂﬁ‘]@ﬂmq\ﬁﬂ‘muQN

YIRTTUINNT NN UANMTLIAReN " (Reynolds and Stein , 1992 : 36 )

(
. v =< = doa = e
mqummmﬂmamuqmmwuwﬂummLﬂummquw‘aslmd'muﬂm@ IngazuANFNeiu

o a o

Tudausiaanugey AnuAuAY FMUGTIN ANHENINIENMUAZARlATesuRazyAAe  T9Fn

wilsninasagninziauan s uguugidegfoaiu 6 saudls Wusaulimiesiiuyana 2 6o

U

uils Aa ERINNITHINANYYTBNTE (metabolic rate) uazidadnfaanld (clo-value)  dausn
uwtsmadnuaninuandentsznaudn 4 dauils Ae gouunieiniA (ambient air temperature) |

gruunAWuiaTatsay (mean radiant temperature) , ATNTUANANS (relative humidity) La

ANEIaN (wind speed)
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241 SRATINNINIHANYNASNUIUINNNE (metabolic rate)
FnnagesNyEdiuarNanANfausanuIatanaenuarFaliles Tufanssy
Usrarduzeanyedidi N13UaN 1191 NN N1ININTBUATNITRBNNIAINE  AULATIN T
NANINARANTaUAUNNTUINNIY ANHERINIINATLLDITNNENY A lANNaINNIg
- . 4 4 4 yer y N
Uilnauaztataaareshnnyse lFiulsenudnly auounislunisulasuulasenmsuay
wizaspnansinadn Ui aswiunadsudwiusaniaausiiy Gondn Metabolism

a 1

AR3NINN N YEEINAR AN TAUIANNNEIUNINTUD LT LITTALITBINANTTNTDY

al

: oo o 4 4 veao oaX o o
$19n1e AuAvTiinevisuazieTesananEdliuinadnly uazuisdiuftuegiuaniung
uyweisegdlunisasedinlszandu  AuFaunidenianyedisnanaansigniay
Metabolic ¥Tanuas Met 1 Met azivinriu 58.2 W/m2 %378 18.4 Btu/h ft2 ludnmusiauienis
o oo A A X . " o y
Wn  dundsuindnaunaseuiehoinug teawedsdmiudlungiiall wasuanFeun

NARBANNILUTZNIL 117 W 3178 400 Biu/h - 89919018 ANANIINNINAINFaUNTINNARADN

N ABIANAY
A Metabolic Rate 5
9LAUNANTIN . Btu / h-ft
(Mot Met )
UaURNNaL 0.7 13
¥ 1.0 18
Elusin 1.2 22
A (1.34 4./AWI0) 2.6 48
eenumilede | @ewnilide 1.0 18
dusn 1.0 - 2.0 18- 37
dusnussvn 3.2 59
NB1YT 1.6-2.0 29 - 37
NANAZANA , NI9IUTU 2.0 -34 37-63
mu@mﬁ?@ﬁﬂﬂmm‘luag 4.0 74
WU 24 -4.4 44 - 81
UNALNALAA 50-7.6 90 - 140
Aveninwin 7.0-87 130 - 160

F197497 2.1 UaAY Metabolic Rate Tufianssusing

(ﬁm : Mechanical and Electrical Equipment for Buildings, 8" Edition ,p.35)



16

242 @efnainld (clo-value)
Arpauauaurasdadnnasnld gndaidu Clo units A1 1 Clo aztlezunm

Wruwiniugagnineulaesiallvesscesdiulul 1941

ANBOUZNTLFINNE A" Clo
AN9TNEL + WeERLILdY 0.41
ANIN9TNENT + R ALILAY 0.50
ANLNSTNENT + IABLAUENT 0.62
ANINIANENT + HENIUEN + e SALINg 0.96
Foa + HOUIUENT + NNINTANTNENT 1.01

+ LADAALADSIHAULND

neeTilseennniamin + AR LAY 0.54

+ IR
- ., ix 2

N7 112981909191 + LABETALYE9 0.67

+ AAUWLLANAY + IR9N AL

naclilsenniadiawin + @aiTmnuaeng 1.10

- 4 .
+ datuuuATesia + gagn

FNNT 2.2 (F18) WAANAT Clo UBILATEIFNNIEILLILIE 1N

(911 : Mechanical and Electrical Equipment for Buildings , 8" Edition , p.37)

¥ 1

Foutlsnasnuyanatiuldun dnsnismananty uazidednasuld Aslinanann

Yy o A o la y X ' o 4 A s 2
LA 'ﬂﬁ]ﬁ"]‘l/mlé‘iﬂ'ilN'&[51ﬂ')’mﬁ"ﬂu’ﬂ@ﬂﬁd’ﬂlu’ﬂﬂﬂ‘]_l@WM’]?LL@&F‘]?@\?G]N‘VI‘LI’;'I‘IﬂﬁL"].I’]VL']J LAZEIUNIN

a

AU AUIZAUNANTINYDIFI9NIY B98N 18HNANITHNIN WU ABNANEINIE  F19NEIAS

U

v o 1 % dl a nﬁl o o/ b4 % dl 1 a
ﬁ]‘ﬂ\‘m’]iﬂﬁ“ﬂﬂ’]ﬂL‘Vlﬁ')’mi“ﬂumN@ﬁl‘ﬂ’ﬂﬂll’]ll’mLWT’Jﬁ‘ﬂH’]ﬁ‘KﬂU@N@@Eﬂ'J ATHIAUNTINNIENAFDAN

o/ Sl

LA , Py o a | - Y = o
ngﬂqml,ﬂu Metabolic 199111381 Met AL AAR 2 AUNINANTTHRAINNL 1u@ﬂqWLL']ﬂ’§\]'ﬂNLﬂﬂqnu

o o 1 =

punilatinineden Bnaunilsingseanindeinieey AuNIAIeeniNAINLetasianguzaian

'
o

1 v v !
ndngntisindeuagiae MelmeziNeanidinieegnaRANTauaaNNININNTY

2.4.3 Qﬂmgﬁﬂ’m’]ﬂ (ambient air temperature)
gqruunieinialassauidudaudanlunisusuenis Thermal Comfort 494%

grungNanianetlu Thermal Comfort azagilszuins 20 asAgaidas (68 aamnauladn)
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¥ A

04 26.6 asA@aiiaa (80 asA M swlarl) digmuuniieduagAIndIviTegandngeil N9

y - o s = ° A o g X
ponFaumTanisiiANiiiu Havinaduiedinldes luanin Thermal Comfort  wanainil
g ANUialnEsey ANNTUANINE LazAINEIAN AsiNaaIN1I0T9849E3N Thermal
Comfort Iipauvzautiasls (daaesgungiianniafiagluaninzitaunall a1aazinianiuue
Aruansnaiueantyl u ASHRAE Aruualddesaungd 72-79 °F (22.2-26.1°C) il udiag

AN1zUNALNE )

a

2.4.4 fqmugu‘ﬁuaﬁmm@u (mean radiant temperature)

gmmﬁﬁuﬂqimm@uﬁu azinannrinavadnresiidaaufeuiiianinade
mmmmﬁﬂmﬁuj femuiauatunalaemsafan MRT mm‘mﬁ‘imqmmnqmmﬁﬁuawmﬁm
AN TuaauazFumandn MRT th Ineldyunaen (solid angle) AAnTUsE ML Rdn
uazteLRTatuRaz iU laANeAteenau MRT atndlsfinunatesgumndiuiafia
N@fﬁiﬂmﬂ"lfwﬂ’]@‘i_ﬂﬂLL@zﬂ’l?17‘;‘-03’&’1:LI’WTﬂ{m@ﬂﬂmﬂﬁ&u@ﬂ‘ﬂugﬂ‘ﬂﬂﬂ Operative Temperature
TneifiAn Operative Temperature ﬁu@zlﬂuﬂ"]L@gﬂmﬂﬂqquﬁﬂﬁﬂﬂﬂiuﬁm LAZA1ARL LD
fqmmgﬁ‘ﬁuﬁmw y ludesrdu ( MRT) 1un1sdnazld Globe Thermometer Tneldgnians
NEIUANNANTIAAIAIU IANZFNANIAN]] was e sTuilme faandn 1 Iveeszunmifnanses
gnlanznaw wefluiimesiazdnie Operative Temperature

MRT Huasia Thermal Comfort NaNN3ngasm eI 40 wefidusd turedi

temperature) WAZHNNIZHI (angle factor) MRT iluEasnneadesiunsfuifuacinianues

al,

aywel Asulunisdn MRT awiluiesnazipandeuuaziinisdnlaain aan1smn MRT aziins

o

X
N17ANL

maauaaslag 1A g M AN UAIA EHNNTEYIN

MRT = TF

1
=

Aun19t19Fulun139A1 MRT Tusiadnd N Wuiia Inei

MRT A Mean Radiant Temperature , ‘R
Ty Aa Surface Temperature of Surface N , °R
Fon Aa Angle Factor between Person and Surface N



18

n1zA1u9eulng 19 Globe Temperature wa=AI1MLFIAL

MRT = T+ K, Ov(T,-T,)
MRT A Mean Radiant Temperature , ‘R
V An ANNLIIAN | fom
Ks Gk convection coeffient of globe
T, An Globe Temperature ( °F )
T, An Dry Bulb Temperature ( °F )

Le

T s

2.4.5 ANMUTUANNNG ( relative humidity )

¥
] v o &

g9 ot Uy X A~ o A
AIMNTURANNND WN’]HQQ@ﬁ@qumﬂﬂﬁqqﬂmuiu@qﬂqﬁLN@LWHUﬂUﬂ?N’]m@]Q@@W

q

= 471 % el/ o 3| 9°/ . d‘ a %
a1n1Ag1N1saNANNTU LA IRads AaInnIsnause Ll U At (condensation) NBNLULAA

o o ¥

3 1 1
ponauaria A Aytesluanwerniafiiy  wesainnasgryidaannuFeulaanisin
o = = : =1 = o o Sy
TN UATNITWHTNA AxluaNIn  usAeINTuAzANgIATyHIn luanwenAnieu aenis

aryduannuFeulaanisssvigaeawNeg  ANARENR NNt luta918s Thermal Comfort Tiuat]

e

l34giq9 20 - 80 wlafidus

2.4.6 ANNLEEN (wind speed)

v 1

ANNITIAN TN LNt A AUNNANIENUFAS Thermal Comfort  ANATWANIAINN

U a

% o ° YR =3 5 :// o o d’l a a 1 dJ 1 b4
?‘ﬂ%?‘ﬂﬂ[ﬁlﬁ‘ﬂ‘ﬂﬂiﬂ‘l’l’ﬂﬁg@ﬂLEI‘WII‘H UBNANUUIINANLAIANTULTII R TN Tsa e 197

9928

ANITLMLTBIID AT éwmﬂqmlﬁﬂmm%@uiﬁﬁu ﬁﬂugmnLﬁmﬁmmnmﬁzmmmﬁﬂ
atinalsfinuanaaani s auludesidudmiuniseieannsinang  nanuEaau
terfuldfagenduaziindndn Wenaatiam  uswnanudraniiniadullfaginl93dn
$1ANTYUTAILNIUNITNBUAZAANITHE]

Reynolds ka2 Stein IAaALAAIANNANAUTILTUINIAINITIAN LaZaN192UN
aunalaan1s@neiaes Victor Olgyay #agunsananslddalunisdelli ( Reynolds and

Stein, 1992:41)
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piulillfaaspaanidngungiianas
ANNIEIAN (32919714 80-90 agANLgwlad, NANBAN AT

o P o a A X
mLﬂmwmﬂmumﬂummfamwumwmuad)

0-50fpm | lufeoslasuilasluaauidniiauns | Tlarunsodanals

50 - 100 fpm A8a 2 - 3°F aunel

100 - 200 fpm Fnad 4 - 5 °F e lufAnauny wisuFldand
nstaenlgesennA

200 - 300 fpm Fnaa 57 °F Fandndanwaantlas aunedang
nsunauls

49091 300 fpm FNANsANNGN 5 - 7 °F fasnnsnnsudlafigndes dnazld

al

NNUBENYNATAN UL

FN99T 2.3 LAAIANNANTNS5211919A20HIZI N LAZNATINANATUN ALY UM RUAANEAN

(ﬁm : Mechanical and Electrical Equipment for Buildings, 8" Edition ,p41)

AINUBIANIISUIALE

| a4 , o a A vl =

1091098 N ag THANZHEUIEN AWM 158 thermal comfort  lHNN3ANEN
Auusausnlaeilunisfnednaziandniussendeguugienia  wazdoudmiesii
ANNNTUIARBNTNAIN AR MRT RaNTRANTNS uazaaamiaan  TnalunisAnmdimsziidag

\ ° @ A a = ) 1= 'y = ,
PAIANIIZUNALNY AZNIUUANILTI LTS ﬂﬁ‘@u’i‘nmsﬁ\iﬂu@']ulﬁmg@ﬂ@uqﬂ VLNT@H M?@VLN‘WHW’J

o

A ]

= =< @ Y X4 o Ao = o o
auull dafludosrasnilszinn atlidlagandailsonilsan | BNUaERINNNARRANMN
AUNETRINYWE LW AINTEL  AINAUALTBILAATYAAA ANHIUENNNIEAINLATARLA

Q

o o a <o | X o A |
AHNUTTIH  TAUNAINTINNNDE uazidadnanld

Effective Temperature

1
adaa

Effective Temperature ( ET ) \fugaumgiinfianldlunisingungiaesanmuindan
unuamed A ldiunnngalunisiansananinaniaziiaunsaesuyselnagsaulaluiiade
windauneuen 1A gauunienia ANNTUANINS uaznisefeunuea A tagliNasn

NNTUHSIRIBIAN9RTIMET




W00 ET §’

L
S
N

Al
N

90° ET S,

SOET, / Y

Y Aol N L 7
20 LT, Va4 ,KX/
/ v,
e K
60°EL, -
50° FT; >
e
4O°FT 4@ ' < 2 i
- Y ‘ ] t}_,//“\
: > S

£0° a8 Jodt J0° = IOk N 100 N 120°
dry bulb femperaiure (7

NS combined winler @and stmmer comfort zones

NINT 2.4 UAANTONTRIANNIZHNEUIBNN A UEIUNAR U psychometric chart

(ﬁm : Mechanical and Electrical Equipment for Buildings, 8" Edition , p.41)

winter comrorl zone

SN

NN

7

% y///ﬂflﬂw

%

74

%//,,

N

l/ o -- | —

O5F ab JOF dkb ZE db GOF db LEF ab
dry bult femperature (F)

N9 2.5 WAANTNTBNANENA L EN N ALe N R i ArtuAs Y g fau

(ﬁm : Mechanical and Electrical Equipment for Buildings, 8" Edition , p.40)

humidity ratio

20
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Environmental Conditions

$neAuIIaztnameaNfaudauiullganwwanden 4 nede

v 1
1. 1911 ( conduction ) Iaen1sdudaRLNLRANLEWNG

o

2. 19w (convection ) e TuianatedainiAaziaNIuEa N BuAzNIA N Fauean |

a

Jo o A a - y X a \ |
3. NMTUHTN4A ( radiation ) LN@NQ?’Nﬂ’1ElllQmuﬂﬂ@ﬂﬂq’]WHNq@ﬂU’l?’Nﬂ']ﬂ ( Iﬂﬁl‘lllllﬂq?

a
'

&ula ) Ansenagoudsaanfeulildnuionidundd

4. nn93zwme ( evaporation ) 2edwmiasazszwie A lagn1shaninNiauanuRaNemuan
28]

TneanunInuanimaINduring uazdndounisgouasninuieuresiranielfifu Diagram

LnQ
=he

: :
2 I ]
%“ bady hear generated &y melabolism
#00 L
£
— body heal loss l
by conveclion
- Jo0 and radialio
3 |
&
3 |
w 200 &
w
~‘~’~ |
E L3
< 00 : |
/ﬁad_y heaft foss |
-—1 by evaporalion I
o+ ] |
50 55 0 g0 90 o0

room femperalure (F)

NNA 2.6 WARIANINANTUE wazdndaunisgayiduncinFeuresiaenie

(1" Mechanical and-Electrical Equipment for Buildings , 8" Edition, p.37)

azulddnilegumniiennia uas ﬁuﬁqmm@'mmﬂ%uggﬂnﬁLﬁqumuqﬁmméwmﬂ
nsgryidananfauaessranialag Convection uaz Radiation azantiasas nsgoyidaaiiuiai
1neiA3 Evaporation WiAssfluazdrdny faiu enmafuds uazinnsnaeulmazdasldunn
LLmé’mmmﬁmmmmzﬁuﬂqmmmrﬁ'qm nsgryidaannfaulaeds Evaporation azanias

a4 JanuE? Convection Conduction kay Intilannzasinagy Radiation AaZliuaLs
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o 1 o [
2.5 NMITATUIDUAINITENITNIANLEY

o

ASHRAE (1993) l#daunamalunisdnuanisynnsinanuiuld 3 wwamns silde
- 33 Transfer Function Method (TFM)
- 3% Cooling Load Temperature Difference / Solar Cooling Load / Cooling Load
Factor (CLTD/SCL/CLF)

- 7% Total Equivalent Temperature Difference / Time averaging (TETD/TA)

2.5.1 28 Transfer Function Method (TFM)

ANTATUATUNITENI9N 1A N L1 TAeAT Transfer Function Method 11119

v
o

o A = o ° o ] A o o &

ANUIUNRTUROUAZIBLA  IALAY LINITANUIIANNLI NYB9TIAA N AR iR Hs g9 Tann
RANTINNNEUANLAAZAIN NIATUITLAN Transmitted Solar Heat Gain Factor (TSGHF) LazAn
Absorbed Solar Heat Gain Factor (ASGHF) 9189114032 ANULNANMAAT1LNY WaTZAT Sol-air

Temperature 284NURRNTINELENLARZAUIRAZAIN1ARANW LT W E1F9 T

dwsunsfnuanansznsinnanandulnedail @xﬁ?@@@uuﬁuﬁmumﬁmuﬁnﬁ\i‘ﬁ

2.5.1.1 1493 Conduction Transfer Function (CTF) slum';“ﬁ'lmmmmm’m?@wﬁ
ﬂ"mmLﬁ?’]@:mmﬂmﬂmaﬁﬁmw%@ummﬁuaqmﬁamﬂu@ﬂmm?LLm:ﬁm Tneaziansaunao
AuTTAYRNTIRNANEAURTILLES iiavinAl CTF Awsuiin Ul unnsAuanilaelden Sol-air
Temperature gasniianneuana A siAaz iRt duedalue unldluntsA1uanen
N13818 AN T RIALNIINIAINTBUNINATELBIAITAIUTLULAY  N1TATUIUNATINTBIAN
mazmiv‘hﬁmuL?‘jumﬂmimﬂmmm%’ﬂu%wmﬁLﬁm%w,mmmmemm%’@u&hﬂ nglu
A1A1T %ﬁﬂmmim&lﬁ@ﬁmﬁﬁﬁzﬁlﬂ?ta%éWeighting Factor tiaulasAnniadnemauien
Famualfiflunisenisinaindulusasdeanan  nesnidennmeamiiaaninueuiife
T anuasanTesesflsEnaUmnesntingnIIesenas | s liHadNETIAT Aaz AL ALaL
Lalfinsnna

2.5.1.2 MdAAnNunnsnsendguuganeuanuaznialueinis (AT)
n1FANUANINNTENEWANNTaulnaN1TnANEaUR NN TaLaNANTE UL Felas

2.5.1.3 €A Solar Heat Gain Factor Tun1sAuaninstnamanuiaulnanig
weFedeunsauetAtsdaultlsuas Tnauannisauaneaniiy 2 dauAe Transmitted Solar

Heat Gain Factor (TSGHF) Was Absorbed Solar Heat Gain Factor (ASGHF)



Solar Heat I

Using "Solar" WF coefficients and
transmitted solar heat gains,
calculate hourly cooling loads due

to transmitted solar heat gains.

Calculate Calculate Calculate
solar Transmitted Transmitted
intensities for Solar Heat
each hour for Gain Gain for each
each exterior Factors hour for each
surface (TSGHF) window
Calculate Calculate
Absorbed Absorbed
Solar Heat Solar Heat
Gain Gain for each
Factors hour for each
( ASGHF ) window
Calculate Using conduction
sol-air transfer functions,
temperature calculate
for each conduction heat
hour for gain for each
each exterior surface
surface and any thermally

massive interior

surfaces separating

different

temperature needs

Using "Conduction" WF coefficients
and sum of conduction heat gains,
absorbed solar heat gains, and
window conduction heat gains ,
calculate hourly cooling loads due
to conduction heat gains, absorbed
solar heat gains, and window

conduction heat gains

23

Calculate
conduction heat
gain for each hour

for each window

Characterize effects of

control system

v

Calculate infiltration loads

If desired, correct
cooling loads for effects
of control system and
temperature with space

air transfer functions.

Determine lighting

heat gains

Using "Lighting" WF coefficients
and lighting heat gains, calculate

hourly cooling loads due to lighting.

Determine occupant

heat gains

Determine equipment

heat gains

Using "Occupant / Equipment" WF
coefficients and sum of occupant
heat gains and equipment heat
gains, calculate hourly cooling loads

due to occupants and equipment.

Overview of Transfer Function Method

ﬂ’]‘Wﬁ 2.7 LL@mﬁumumiﬁwmmmixmiﬁﬁmmw‘ju‘lﬁmﬁ% Transfer Function Method
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252 9% Cooling Load Temperature Difference / Solar Cooling Load / Cooling Load
Factor (CLTD/SCL/CLF)

'
ada o

NNTANUILNNTENINNAMNEUIALAT CLTD/SCL/CLF 11357 auLadn1a1nas
Transfer Function Method (TFM) e lifduneslunisduniinegs Ingasdnuduneuaanis
AansAINsTNemANFaudngenaisliiuntsAuanrinisznsinAiiuaesssuul fu
BINVA AMNUNFIANNFUAN] ﬁL%@jmmi LAZANNNIENN TN AU A UATIR AT AL
AMNUATINVBIAIINTDUAINUUAIFE] 28991ANTIALIATS TaeldlnnsdFumndine Weighting
Factor Coeffient lunisAatuan

fin CLTD shufludnfidandasinain AT Ingazsinnistiulsdruansnaann
AEueNUANYeIAUTTNaLITY 19a7 U Lﬁ@mmmmzﬁgmﬁﬁm Peak Load N9a@19789M1 &
AR NIINUIIAITBILINAADAAUNANTTNLIDILAIUAN GUUNN UAZANINUIARDN  TU
N1IATUINATANTIRDINER L api1 ] filavEnasansdnamanneu Wedunisfuanwlilng
Lﬁmﬁumqmﬂuﬁamﬂﬁ@m

LAMVATIN A ANV ELIAERE CLTD/SCL/CLE fdaiAe

2521 fasnnnsaLanAIsdIuiiuLas  ilevnA&ulszAvanistnemainudeu
194n301181A13 (U-Value ) AR UATAIAINKANFNY NN RN132N19MANHLEU ( cooling
load temperature difference ) el lunnsAe AN T AN I AL AN TN ANL FaLE L
n9aL81ANT TUAIUNL LA

2,522 fiansniniatinnn1edaulilfangs eI U-value uaviumanteensal
anesluduifiansnin . wayldsaniudn CLTD fidmua  wietinlldruanunisznisinasny
fiuannstinAuFaRRILNTa LR ANTAI UL TeLES

2.5.2.3 WasaresAdsznaufne nedadnenssuaedanang el
Solar Cooling Load (SCL) kagAn Cooling Load Factor (CLF)  @15uunld1dlun1sAauany
nszn1sinanadiivannsulfaniunsauatansludanilsauas  wagldlunasAuinunisenis

MinAKLENAINUAAA N TaUE Y e lueais TngazAn TR snn st pnFeuiifia

AUFUTIBINIANNHIARTUBIBNANTAE



Determine wall & roof

; look up CLTD

Calculate cooling load
based on CLTD and UA

for each exterior surface

Determine zone
parameter ; look up

SCL & CLF

Calculate cooling load

based on SCL and SC*A

for each transparent

exterior surface

Calculate occupant,
lighting and equipment
cooling load based on
CLF and heat gain at

each time.

Calculate ventilation and

infiltration load.

Overview of CLTD/SCL/CLF Method

Sum cooling load

J’]’W‘lﬁ 2.8 LLZQﬁﬂﬁum@uﬂ?iﬁ’]u’]MJ']']i‘zﬂ’]ﬁ‘Val’]ﬂ']’]ﬂJLﬁiﬂ:@ﬂ?ﬁi

Cooling Load Temperature Difference / Solar Cooling Load / Cooling Load Factor

25
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2.5.3 91 Total Equivalent Temperature Difference / Time averaging (TETD/TA)

N3AUINNTENIINANLEUTALASE TETD/TA  HuuwidalunisAtuanidaeldein
TETD 2e9dounianulunisauamnisaiamaanfoudngannis wazld3snisAuininuy
. . dl ! ! ¥ ¥ 1 al | 1 o
Time averaging TuniailasuainaAinistnemasnfaudoanisueiiad ldiludinisznismiaau
FUAINT99aT519] wazIINAITIINATIIATuAINUTAIA N TR U9 28981A3ne T

Na130UNDNAN Weighting Factor Coeffient lunnsAaiuan

o

LAMAN NI aRIANTEN19T A ElneRE TETDITA fidsiine

2.5.3.1 14An Sol-air Temperature Wluzadalusluusaztaanan  Usznaudy
AUANTTRT89NI0UBANS LN LILAS @A aRAn TETD AU lunnsdruaninng
fnamAnuiaLTiinanAsTh AU LN I8 LA AN AI LT ILES

2.5.3.2 MApenunnAeszndnsguuinisuenuaznialuetnns (AT)  lu
N1IATUILANNNTANEINANNERLAINN1THIAINTaRRAUNIa LAY Tuda Tl sallas

2.5.3.3 4@ Solar Heat Gain Factor (SHGF) lun19A1uatuAINIsaingmnalnu
fausaannsudfadnunsatenansludowltlsanas  waldlsnanisAaruaniuendu 2 daupe n1g
A6 (transmitted) Lmemmﬂau (absorbed) ¥1LALIALAT Transfer Function Method

2.5.3.4 493 Time averaging wWn1sutasArnisanemaanieulugaanasia o
Fufunisenisvianuiy neAAii it UR R AIINNIAGNTTRI0A

Usznausing] 18981A19A0E



Determine wall & roof
types ; look up decrement

and delay factors

v

Calculate hourly and
daily average sol-air
temperatures for each

opaque exterior surface

Calculate Total Equivalent
Temperature Differences
(TETD ) for each opaque

exterior surface

Calculate heat gains due
to conduction based on
TETD and UA for each
surface.

Determine radiative and

convective portion

Calculate solar
intensities for each hour

for each exterior surface

Cooling loads for conduction

through windows are based

on UAAT ; assumed all

convective

v

Calculate Solar Heat
Gain Factors ( SHGF )

for each window

Calculate solar heat gain
and determine radiant and

convective portions

Determine occupant,
lighting and equipment
loads ; also determine
radiant and convective

portions

All convective gains are
added immediately to

cooling load.

All radiative gains are
time averaged with
averaging period
selected by designer.
The time average
determines the cooling

load for each hour.

27

Sum
Cooling

Loads

Overview of TETD/TA Method

AN 2.9 LEAKTUAAUNNTIANIWININNTENNINNANNEILIALATE

Total Equivalent Temperature Difference / Time averaging
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Tt wsann &3t Anssasuna

nsdeTuiariatiuAnsanantifvesiannddny 2 et dlnasengAnssunisang
wanFaunesniieengls  dpnanRvieaasliun
- wasans udsdszinnidunaaansnan (nedganuyu) wazuaadnstes (Tndalssu
T3 )
= ' Ao =
- & wialszinndudniuazdsn
Ineddarvunsia A

1 v v
- Windswaaansunn (fedgaiuyu) Mvwd 4 Hauay 8 30 Aumilannagisdes (In

Aalmrulny ) NeNRIUTIS L

= o/ !

Hpnduilszdnonisdnamaanuieurinduniineds

UYMW 4 19 111 8 0

o o ' o

PRI Ao o = o o o o =
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AHNFRURN

RINAANITIFEINLID

1 o 4

- ulsoaansuInazazaNuazg adeaanfaulusandindniiannaansiies Ineai
HAdudsy@nannsanamennndan (U-Value ) winiu

- ulsnadnstiasaslanmnigedn ( peak temperature ) genanutisanagnsinn lng
Sa o S - X o o s a X
NAN U-Value iarii 4asaslAmiRNInaunaed U-Value 389015al AWNNINT Y

- pilsNoadIsNInazidasangunginialugendiauug HaaniAn auenungs

TandNlaNaagstes AN U-Value winiu

a

- NiRuoadItiasAziANATINLANF1NTB99 MUAR ( temperature swing ) HANNGINIR

a

UIAE1ININ TRENHAY U-Value Winiid UN1gANHIn NTNNNag18Inasin1ganem

=

¥ > Y B I~ L e 3 = a
ANFaUdN-aan TuARINARUINNAYAINNINATINIT NI AR T TR GINSJEMMQNJ“I’]E]ELM

3

1
o aa 1 1

%uzﬂaummﬁnmnﬁwﬁumn TnefiuiTsfiflen U-value snasiidrumnsnsaes
/NN (temperature swing ) WA

- widsnagnsunagiiimslaaniienioan ( time lag) W wazguunnTtluazgq
ﬂdﬂ@mmqﬁmmﬁmﬂu@ﬂLﬂummmuwmﬂ‘fmm douriisnnaanstasunuazll
fArnsvsamileananias Lwm:mﬁqm@m?ﬁ@m:ﬁ@mmﬁ%u@qLL@:mrs"hmu

@mwgﬁmmﬂmﬂu@nmmmm
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n3daaiatiilunisfnen ileudnsnasesuiasnasa s tuansaanIavinaunauay
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AuniseanuuueA1siiglieuuusiie luaniwgienniAuuuieuruluaangunnumiuag
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ad a o A ¥ A 4 dl o o o
Aan1999ededsznavullfae NITAANLACAANYNIAANIAAITNAZUININANDY , NITNIUUARI

ulslun1994e |, nenNMUALIZINNAB ST A NANFAINITNENINFALTANS |, N1TAANLLILNUNENNT

a
]

NAAEY  UaTLWINNNMAEdlssiunaiiati llgnislssynsldlunisesnuuuenasgtuuy
e sanlddaesesienldluntsidenwnalidnaside gUnsaildlunmasey dnende

ya aruuaziiuindeya uazmaniiamasilsunsy DOE 2.1 D.

3.1 AEALUUNIGIRE

R
¥ o a

4 = a a A a o d‘ v
3.1.1 duneun AN HLazkeANAnTNaeteaiun1side (luuni 2) o
3.1.1.1 AANTANIWNNIENINAIINTBUIBITARNDAT19871AT ( thermophysical
properties of building materials )
- nstANFau
- AMNANUNRANTEL
A z a o dl dl o 1 a
- ANANTRLRINUHTAATMNEINLNITLNTE

q
'

- ﬁhﬁuﬂizawﬁmammm?@uﬁﬁuﬂwmfm@
- ANINAAINTRL
3.1.1.2  UNLANIBINAAANINUNATTNBNANNTEL (‘the role of thermal mass )
3.1.1.3 ﬁ@ﬁﬂ?{zﬁwmwizam%m‘wmqmm?@ummm@mi(parameter
influencing thermal mass effectiveness’)
- AnaNTENINANNFauLeian
- AN9RRINANLULIINTRNNAANTNNEUANAIANT
- AVENATEININNIAANTLAYAUIUNUAIINT AL
3.1.1.4 mquﬂmmﬂmmmmﬁ ( thermal comfort )
3.1.1.5 NIIANUINAINNTZNNINNIANNLE L

- 33 Transfer Function Method (TFM)
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- 3% Cooling Load Temperature Difference / Solar Cooling Load /
Cooling Load Factor (CLTD/SCL/CLF)
- 3T Total Equivalent Temperature Difference / Time averaging

(TETD/TA)

3.1.2 9UAABNITAIUUAZAINANT U IUBNANINATRINTNAZEL  IRENANTNANN
anmnisldauaetanisasalaeiio lWndsngegluilaqiiu. AdveiatsdiueniAuazll
U5uainid  daluannisdsuanniAfasiansmifI Nl ssinnen A1 Hd09na1e9n1s 199119

1 o/ a o Z‘/ &/ v o o 2 dl o
wanAaduaanly warlunisdaaasalilaninisninuaan1nnislda1uae481A13 LWANINIS

NAFBLIAANTRNIARNINEUENAINANITANN]  Ingutisaanilu

3.1.2.1 dannzildfinistsueinis
Taun anarsdssinynd ldfdnasldeanssuudsuannidas fqatngaiang
tsvanilidu 5a , Tugd , 219 |, FuAn waztinwinande 1ue
3.1.2.2 anneNAnslfuainiFnann 24 Ty,
1o ana19ilsznnininisldauszuulsuainiAnaannan faasing
dy 1 a [~ £
81A13UTzNN T T3aneNUNg | T99usN waz@rINDY LIuEL
3.1.2.3 annzidnisdiuenisenizludaanainanedy
18wn a1pshRagn1nzliuannirnazlidsueniadzduiu Inaazi
sl uresszuLlSuaInN ANz lud9aIna19duwingy  warilinanlunistie-tlaueasesd
1 v 1 o’ 1 dil 1 o o v v 1 [~ % 4}
Aaudnauiueu faeenaIn1slssianil 11y 91a1sdlneIu uazinuAnsine duss  @elunig

AnmaisilldnruundesnaiaesnisinuaTasiliuaanialieludag 8.00 - 18.00 u. (10 dalus

]
=3

FRU ) GmLﬂu%mﬂ@mﬁmmnm@mummLL@:@%W@%Lfammﬂ%\mummmmmi:mmﬁ”\m@hq
Twaangamnumuas  Inagddalsnasunudadidaanaidenaniiaoumunzaunazinunld
[~1 o = dl = % o 1 Y o
dufounuzednisdne  HevaniAINge AAABINUTNAINNT Euaesa1Ans lullaq iy
mmﬁzgm (AT EN EBIANTLAZAANANNANATT )
3.1.2.4 annqeiinistfueniAen s lud9anainatanu

1awn a1AnsiRaanazlfuanninazlidsueiniadzduiy  Inaazi
N9l UEe9rz UL UaN N AR NI L IUT N9 AN ANA WAL Faat19a1ANT Ul ss NN T 1113
o o [~ £ d! =3 Zj/ d” v o 1 a dl o v [l 1
Wnende ludu Belunnsdneafil TinmusdasnanaesniasuaTesiueinielielutag
1987 20.00 - 6.00 W. (10 Faluesied) Fadudayainliuiannisaauninuazdismanainisld
Nurssaslszindenans lwaanganmnunmiues  TnefRdaldfaisuiudadn 4a90a169

1 = dl o Y @ o =S o dy dl =

NANINAINNMANIZANNAZUNNN M WA WNUL89IN19ANEIALUR1ANTUTZNNT 1 HBIRNINHAIN

% o 1 k24 v o’ o/ o dl
mﬂmmmﬂ‘umqLqmmﬂm'}ummmm:‘ﬂa‘xmwumwnmﬂﬂuﬁwuumnmm
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3.1.3 msfndnsvideyaiiarEaNnimaany
3.1.3.1 duABUNNIALATITTAANGNLAZIAANTAATNIAL NN AL

= ae 2 X = =2 a a o =
iegannisideaseiliiunisdnune@nsnazresutaansnilan e uenii

. y o e w . el - I
HasieLFuIANTaunaemeuNiiadgdetnns  seduinaeildlunsdiassiuazdnngu
A VY N . - N A
Janaadusudsineadesiunuansuznsiuutaansredan Tngaziarsunldattiuin
1297a01u uniiedlaniusenisanns wardanguuendszinnainaAimineandu 3

SUAL ANNINT IR NLAURINTNW AU AT AULATUNANNL Aai)

(2
o aa o o

- pan0agNsdes A NN UNMIN 0 - 125 Alandu / m139NmT

2
o ala o o

- wtlwnadnsthunatsaemienRumin 126 - 195 Alanu / ANs1amms

- pifsanagnsunn Ao naiitnutindiundn 195 Alansa / A1sams

TunnsAnEaasan 1R vmnliAn dutlssaninisdnamainaday (U-Value)
eawilanadsi 3 Uagin feneglusziuilndifasiunielungy  wazagimmageuing

€A1 U-Value 2 5261 5i9il

NauA 1 A1 U-Value agfluting 3.979-3.989 W/m™C leun

- e A Ao lhilaudann 12 mm.
Wuntdsunagnatias  U-Value = 3.984 W/m™C
- W B-1 A8 85una 7 om. + Yunasnsedaaz 8 mm.
usilsnnagnstunane U-Value = 3.979 W/im™C
- pefaC-1 Ae ABUMIAVLN 519 (12.5 om.)

Wusilanaaganan - U-Value = 3.989 W/m™°C

nauf2 A1 U-Value = 0.953-0.959 W/m™C 14ur
- NIRA2 A9 TAANENIALLNTUIAAINIET 7.5 cm. + Juanuniuiin
WANFIENAE 0.5¢cm.
\Wunlsiaanstias U-Value = 0.958 W/m™C
- O B2 A AARNTANIALLNIWIAAIEALA 17 cm. + uanuiuin
3
WNINAE 1 om.
Wunlsnnaansunans  U-value = 0.959 W/im™C
- W C2 AR ADWNTANIALLNIWIAAIINWLI 27 cm. + Yuaiuiiuiin
4
wWN1NeaE 1 om.

Wielannagnsnan  U-Value = 0.953 W/m™°C
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$18AZIDEIAUDIHINNAZNINIINAAD

WY A-1
OUTSIDE INSIDE
A
B
C
nnfl 3,1 wangUinTeInTiy A1
o density specific heat
Jan X1k R . ) PUIEILUB)
¢ (kg/m”) | (kcal/kg’C) ‘
A - Aduan1ANRanlednu ; 0.044 - - lunsedlfifianlaiouuen
an Henada.n1sunifadge
B - ldfilaudenun 12 mm. | 0.012/0.138 | 0.08695 720 0.30 -
C - WananANRINITIAI1 - 0.12 - - Tunsalfiftandasinuluil
% Anala.n1sueiFadgs

FN319% 3.1 UAAIIEATIBEAAUANTIRIAATBINII A-1

i - AlansannEwasulienast] 2536 Laz Mechanical and Electrical Equipment for Buildings , 8" Edition

ANANNANUNIUAINTRUIIN ( DR ) 0.25095 m*C/W
ArdutlszAnannstnemannufaw (U) 3.98485 W /mC
ﬁhmﬁmmm%@mqu (C) 2.592 kcal/m™C

NIAUBANII (W) 8.64 kg/m’
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133 B-1
OUTSIDE INSIDE
® A
® B
® C
® D
® E
NNy 3.2 wanagUsinaeenTiy B-1
o density specific heat
an) x / k R , ) NHEINR)
¢ (kg/m’) | (kcal/kg’C) ‘
A - a1 AR uTas - 0.044 - - lunselfifamlainuuen
uan Heata.nnauniadge
B- gummumfm 8 mm. 0.008/0.543 0.01473 1568 0.20 -
C- %gumy (%u 6%) 7 cm. | 0.07/1.211 0.05780 1872 0.19 -
D - ﬂmuN@N‘Wﬁ"‘IEI 8 mm. 0.008/0.543 0.01473 1568 0.20 -
E - WduanAnRanidediu - 0.12 - - lunsdliifiandedmilud
T Anala.n1sueiFadgs

N30T 3.2 UAANIN HAZLAEIAAMANITRI AR INTIY B-1

1 : gaamsayindwasnulueiaist] 2536 uaz Mechanical and Electrical Equipment for Buildings , 8" Edition

=D

ANAINFTLNLANNF LN ( DR ) 0.25126 m*C/W
Ardulsz@ntnsdnemannudan (U) 3.9799  W/m*C
ANAIINAANNTAUTIN (C ) 29.90 kcal/m*C

UIAUDIENIA (W) 156.12  kg/m’
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B9 C-1
OUTSIDE INSIDE
NN 3.3 udnagiliinaadniiy C-1
o density specific heat
Fan) x [k R . ) UNLILNR
‘ (kg/m”) | (kcal/kg’C) ‘
A - AduaniaTinuced - 0.044 - ; TunsainAaniafuuen
Heata.nsuniedge
UAN
B - AAUNTAVUI 5 119 0.125/1.442 0.08668 2400 0.20 -
(12.5cm.)

C - ananANRNTaRIY - 0.12 - - TunsedlfiRamiadlud

Tu

paLla.nnueifadge

71190971.3.3 WARNIIUALAEAADANLIRI AATEINTIY C-1

- AdlannsauinEwasuluenn1stl 2536 ez Mechanical and Electrical |Equipment for Buildings , 8" Edition

ANANNEIUNIBANTEUIIN ( DR )

ANdNLT¥aNENNTENemANEaw (U)

' v
ANAINHAPINTAUTIN (C)

NOAUBINIS (W)

0.25068
3.98914
60

300

m*°C/ W
W /m*°C
kcal/m*C

kg/m2
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9 A-2
OUTSIDE INSIDE
A
B
C
D
E
NN 3.4 uaAUARTDINTIY A2
o density specific heat
@n) x/ Kk R h ) NNIELIR)
‘ (kg/m”) | (kcal/kg'C) ‘
A - auanANR9NTaAU - 0.044 - - Tunsiifaudednuen
Hehata.nauniadg
uan g
B - uanuiuinauig 0.005/0.274 | ~ 0.01824 1104 0.18 -
Na1g 0.5 cm.
C - Janriannaiun 7.5 cm | 0.075/0.089 | 0.84269 600 019 | Fanrienawndildlui
3 1Ae ABUNTANIALLN
(P =600kg/m"”) o .
289171 guilesuden
D - yuanuivinauin 0.005/0.274 |  0.01824 1104 0.18 -
Na19 0.5 cm.
E - Hauan AR Auilasnw - 0:12 - - TunsedlfiRamiadmlud

Tu

Aala.nsueFadge

ANINT 3.4 BAAITIEATIEE ARDIANTTATARTBINTIY A-2

G

g

=)

ANANNEIUNIUAINEAUIIN ( DR )

s
o

ANdNLs¥aNnENNsaNemANEan (U)

! ¥
ATAINHIAINNTDUTIN (C)

NOAUBINILS (W)

@ﬂﬂ?@gﬁ?ﬂﬁwﬁw’]ﬂu‘mmﬂ 2536 WAy Mechanical and Electrical Equipment for Buildings , 8" Edition

1.04318  m™ °C/W
0.95860 W /m™C
10.53 kcal/m™C
56.04 kg/m”




N9 B-2

OUTSIDE

LT

r—r—

INSIDE

D] 2Tl

s DUt e

L]
Ll Cle i
"

o

uy
o
"

"
o

NN 3.5 uaAgUARTDIMTIY B2
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o density specific heat
an) X/ K R | ) UNELI5)
(kg/m™) (kcal / kg C)
A - AduanANRaNITaAIw - 0.044 - - lunselfifamlsinuuen
HeAnada.nsusifadge
uan B
B - yuanuimtinun 0.01/0.063 | 0.15873 300 0.18 -
1cm.
C - ABUNIANIALWN 17 cm | 0.17/0.303 0.56105 960 0.19 geaziBenveq
5 PRUNEANIAILNT AT
(P =960 kg/m’) o
1nnAuuan 0.
D - fuanuiwiiniug 0.01/0.063 | 0.15873 300 0.18 -
1cm.
E - Wanan1ANRNenI : 0.12 - - lunsedlifomfadmlud
T Anala.n1sueiFadgs

A3 3.5 LAAIIIEAZIDAADIANITRIAATDINTIY B-2

w1 : glansausnnasnuluenansil 2536 way Mechanical and Electrical Equipment for Buildings , 8" Edition

ANANNEIUNIUAINEAUIIN ( DR )

s
o

ANdulsz@nanisanamaInFau (U )

ANAIINYAINNTEUTIN (C)

UIRUBINT (W)

1.04251
0.95922
32.08
169.2

m*°C/ W

W /m”°C

kcal/m™C

kg/m2
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INSIDE

a

AN 3.6 LanagldRTaantie C-2

OUTSIDE

N9 C-2

: =
E)
2 & dm = Z
2 TS = c &
& |ag 3% = . w IE
=~ s = & ¢ < A
= = =3 = 4 < =
o < & & & & X =
c c £ a o 0= [SHG
=< (X . < prd = =S c
EN = < 33 = < s -
[~ & 1® c 2 9
o .mm o m s @ M
& -« - a = g &
— (2 &F &« — @«
;nm —
2
s 2|, g o g _
E=E— : : :
o o o o
L O
Q x
=]
> o
= e o 2 o
5 S | & 5 |G
S 42 =
(7% Q] [4p)]
3 o X & ~
o o It} © 0 <
o I © < S
(@] (@] (@]
(32) © ™
© N~ <o}
x Q ~ Q
= S S S !
X ~ N~ ~
Q N Q
S o (@]
= =
2 £ =
& (@) &
Z ) 24
2 |g | |g B
c - c £ c =
(=< = 4 O = (=
& 1= ~ <& X ~ 1=
< w — [ o c w®
N = o e % [¢0] po X =
< [ 3 & 9\ 3 =
m - . 1 ~ - - c
g Sle E|S & E|¢
s Q| =2 ol 2 = O | & =
% = -0 m Q 0 QW@ [t
1 1 I - ! 1
< m O @) w

m*°C/ W

W /m”°C

kcal/m™C
2

kg/m

1.04868

0.95357
66.74
351.6

q

o

e

q

IREAALANLAIAALDINYN C-2

=

(U)

(2R)

4

ANBNNT0NELLNANNTRU
(C)

1%

A17197 3.6 LARSINYA

lua1An3tl 2536 uaz Mechanical and Electrical Equipment for Buildings, 8" Edition

%

o
s
a

ar

HIRUBINUN (W)

-

N1 ANANAUTNHNAINIU

ATANHNANUNN AN LTI

q

o
o

o

]

1lg
ANAITNYAINTDUIIN

o

AAN

=

U

S
N
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. Resistance U-Value Weight Heat Capacity
. (m™C/W) (W/m*C) (kg/m?) (kcal/m®C)

Nl A-1 0.25095 3.98485 8.64 2.592
N1 B-1 0.25181 3.97124 156.12 29.90
N1l C-1 0.25068 3.98914 300 60

Nl A-2 1.04318 0.95860 56.04 10.53
Nl B-2 1.04251 0.95922 169.2 32.08
N1l C-2 1.04868 0.95357 351.6 66.74

aa

FNSWT 3.7 LA ELITEL ARMANTRAIUFN) 2RNTTTazin1InAaes

3.1.3.2 1UAAUNIILATSUTaYANETIN190BNILLINTNARDY

TudumanenN1391A Iz daya e ian19eenuuLN1IMAReIH AziENaIn

nsnnuuadaulslunsddesiaide - detnllgnasinunilszinmaesdeyansenisldluniids

o

]
a o

WannaiudaNg  AaenaunIseenluLdIanIImaaes IR ANNWNNzaNAuNITaee  Tedi

1 = = 1% ng
FRURNINT HTERZIAEA AU

n13nURARQL N33R

® FuLilsRaTy

ngNd 1 U = 3.979 - 3.989 W/m™C

pifa A1 Ae Thile ufomin 12 mm.
Wunsunaanstias

NITN B-1 AR BFNUNT om: +unan
nead19ay 8 mm. uadenanens
1unans

Nil9 C-1 A® ARWNTANWI 12.5 cm.

Wunilaunagnsunn

ngdi 2 U = 0.953 - 0.959 W /m*C

NI9A2 AR ABUNTANAALLNUUN 7.5
cm. + gumuﬁmﬁfﬂmmmnmq%m:
0.5 mm. uniisuaagsiiae

Nild B-2 AR AAURTANAALNUUN 17
cm. + Lﬂlumuﬁ’mﬁﬂ Wwatneae 1
cm.duniisuaaasunans

N9 C-2 AR ARUNTANAALLNUUN 27
cm. + gumuﬁwﬁﬂ wadneay 1

cm.ifuntlanaagnsunn
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® pauilspny

A o
4N ldn1stfuenia

aziInIaALdNadeyaaINNIImMAaes
ludnresanianiiaung Taeaziin
- o Lo
naiFeuWeLUNaTINTest Ut i
HAnaasgungieanianeluanaisi

aglugaaniaziiaug

=

d B
AN1zNdN1sUFUANNA

azinaALdNadeyaaINNIImMAaes
TUA1UN172N1INIA N UURITT LI
15ua1n1A TuFe9U89nN17EN1INIAINN
[~3 z:l' a o i’/ ay
EIUNLAAAINNIIANANTIINAABAIIL]
(‘annual wall cooling load ) was
1 BN UANNFAUN TN UN TN AZ AL
ﬁﬁuﬁi’m“] ( heat transfer from north

wall , east wall , south wall & west wall

to zone )
® FhuilsAiunu
- Surface Reflectivity - Surface Absorptivity
- Surface Emissivity - Surface Convection on Coefficient

- Longwave Radiation Heat Exchange

. y Aa P T T
LL@xﬂ’]i‘ﬂ’mL‘V]WJ’]N?’DLWILﬂﬂ@qﬂ's‘huﬂi‘ﬁiﬂ@ﬂ’ﬂuj adldmisniawenaasanais

AN9197 3.8 WARNNITANUAGALLTNTINE
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NUININAAR
PLAN
North
10 m.
West 10 m. East
South
SECTION
10 m.
2.7 m

Uik sz

Ihiniin

%3 %3 4 1
Ayant ] AD TAANTNNIAANINIUENARLIINTNAADS
(1fuA e1ds A-1, B-1, C-1, A2, B-2 @z C-2)
IRER Aa Nukazuaam ( 1dTanndenata.nstnam
ANFRLUAN U = 0.05 W/m™C)
VNIENB " - qq99aaa9luanineninislsuanid asiini1suyiaNa T NeedAIN13EnIs

MANIS a9 ULLFUINATMNA (D) LarANLFTNIUNNTTNIMAIN
Sautuntlanngey (Q) wiazey (Arwile , Aanzduaen , RAlH uwazid
pedusn ) et llldlundeeedt waredlneunalunisdssynsldeu

o o = LR A )
NINHNIARAITNIEUANNLNITARNLULAIATT ( Eﬁ\'i"iZﬂ@q'Jﬂ\ﬂuUVW] 5 ﬁ]@iﬂ )

AT 3.7 BAANIILAZIDEIAUDINUILNIINAADY
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3.1.4 dupeuniInmageuANiId@efevesdayalunisaiauuuaasIuaznIsinuIg
HANTINAREY TAENITTHLTIELHANTII1ABENINNNINARBIAE AN AR TILsUNIN DOE

2.1 D. fuN1INAaedluanInass

3.1.5 dunaualiuniImagaey Inglin1991a098NINNITNARBIAELADNNILADS
Tisunss DOE 2.1 D @vagyinnsiudnnadayanissnuguuugieinidanieluetas Taaazm
HATINTDIR WU I Ag g e luanatsieg ludasaniazinaunadmiuluanagnla
= o ] y A | o Y ] 2 =
Jn13UiueniA uaz AT AN AT N SN WNTRNARELATWANG ATRATINTINT 8

ANNT7ENNIN AN HEU NN IRNNIUS IR DA ANNANINNNTIEINWAR LA

3.1.6 WINANNTIMAAAIN LANNAATEY Laslssidunanis IMa11ae9NfaNag17NN8Lan
o , A ' g 2 X A |
AuenAsgLuuusne NHgUdeneuenveseInsANnuLAlNun IdaeaseAswiniu Tnaay

14n19919898N NN1INAADIAE A NNILADS L TNTH DOE 2.1 D

3.1.7 agunanisnnaay e ldiiluiwaniglunisesnuuunilisioaatsniauaniugil
P o Y o PR o
WLTa9e1AsRR A RN ITaN Uanwn1gldueas ivluaniasiliinsUfuaniduas

A o , ' Ao o
ANNZNRNTUFUBINIARINTAS LIRTFN7 ‘Vm’]ﬁu@llq

3.2 LATRINAN LELUN15IAe

3.2.1 wisesden i lumaiiudayaainniamaaesluaninass

(gangsziagnlinnianwan 9.)

3.2.2 AaNNLEesILswnsN DOE 2.1 D.
Tlsunsy DOE-2. Wulilsunsupaniamasnldauiudsviiunisldnasauly
al' o -RE( a o a & o a 2
a1AsgnimLn Tt dnendeuadnesditly dssmmanigeiadng,  nsldauaesidsunsy

o A ° Ay v v Ao o '
"wslfﬁL‘W‘ﬂﬂﬁ?"]q@‘ﬂ\i@ﬂﬂ/\l‘ﬂ’]ﬂ'}ﬁ‘%ﬁ]‘ﬂ\‘]ﬂ’]?ﬂﬁ@@‘i_l ‘Emm:mmmhmﬂmm U@Wﬂ’]‘ﬁ/]ﬂ’]@\iﬂ%iu

1
=

%umummmimmwuLL@fzmﬁJ%uﬂa;qmmarﬁzﬁwm%qLL@% WaTtA 3129 Building
Performance 78481A19NI9ANUNNT LTWAIIY
ﬁﬂwm:mﬂ%\mwﬂmiﬂ@Lmimuﬁuﬁmwm@mLLzJuéﬁ”Lumim@ﬂ%g@ uay
ﬂﬁaﬁﬁuqmiunﬂ%um'au ﬁﬁlwzmmimqﬂuuqﬁwﬁnj el
- AuaninsznsinANifiulagds Transfer Function Method

- AT WA uRaenlllngdd Hour-by-Hour
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- lddeyaaniwaniasedalulunisAurnnisldnganu Tnaanunsnldls

MedayaaninainiAase  uarnisaudayaaniwainiAunn ludainda

- A liwAsusessruu i uasadne Tneaitlstannslduassssuang
anwouzresdealn  svAvuaIngluaIAITuATNNEUANEIANT
. e e S s . d oy s
- AuAdulssAnanstuanresdeataluyn pdalue et ldAuen
nstnawmanfaundnganansunsazdalug
Tsunsn DOE-2  Magldeudmiunideluaieiiilunesdu DOE 2.1 D. W
ANAINNTD lUNNIANEITSAIBan N e nadnaa luatA1s  nasdsviiunisldnaseu
Aaananizasraansliuassssnand  Tunasldnu DOE 2.1 D. fldazfasdinniudnlantng

) Iy - R = = 9 o o o =
ﬂﬂ\‘]LLmuﬂq?ﬂ?ﬂﬂmﬂH@ ( input data ) ‘V]N‘J"]ﬁl@zl,@ﬁlﬂNqﬂQ\?mﬂQ@’]ﬂﬂﬁq’]quu’]ﬁyLﬂuWLﬂH (AN

1
o S

¥ 1 v
wiignlutlaqiiuldfinnaimun idsunaaliinenuitean  wafiasannlusunsuriue deliidadnmn

o 1 ¥ ]

T Aeluluniddgaieliasdenesdilsunsy DOE 2.1 D. fifkAsudnseanag

o

wdnnagealusunsa DOE 2.1 D. Heisid
1. I‘ﬂﬁ?LLﬂTN@uLﬂ@ﬂﬂﬁuﬁuﬁﬂ‘ﬁmﬂ@ﬁm‘@ﬂL‘ilJﬁVLﬂ(input data) ANNANE e
Far Text srrumlu MS-DOS  Iiflun wafildsunsuidihlaldie 1w Fortran
2. dnutleznaudnfny 9 fagfesinninsendayadnly Wenisldeu
Tusunsx DOE 2.1 D. Usznausag 5 &auuan said
- BDL ( the building description language processor ) Lﬂ%ﬂﬁ?@%ﬂ’]ﬁ"ﬁ‘ﬂsﬂ@
LﬁmﬁummﬂugﬂLL‘UU‘T/‘]Iﬁmumﬁfaﬂmmﬁ‘fﬂmmummiaLij”ﬂqiﬁ dield
Tunispuamsiaudsiiifaadesiunastnaimasnaeudngnialuenas uay
EAI PR R AT NI gy ‘ﬁlﬁmm’@m?Lﬂ?{ﬁuuﬂm‘qmmmumma
- LOADS ( the loads simulation subprogram ) FudaufiReniunnadsusnds
uazilaudayatetaians Weldlunisdwandaulaznauniadueniey

o o

Uila (sensible) WATAINNFAULEY (latent) WIBAINNABINITNAII1WN 1 1
ANANT TINTIINITLNNINNAINLEU (cooling load) #IBNTTN1AIINFEU
. ' X Ao vy ° = = !
(heating load) 99981A3 TUUAAEAUAN BN AW TasDeLadaud
X4 ., da - - e Y1,
Wunusazdaunfasunazipgun)inieluwindunueisnun - deyalute
Ardetlazipouduiusiuaningilannia , Aunidsuazdeyasiuisdans
a1 A1919179199U01A1390NE I sruunasadng, ginendlu
ANANTLAZNIT WATRIRINIA  FANTTINIIUUNLUTEan lunNENEmAIN

Founnuianulaanaansiduasaanimnieluannng



43

- SYSTEMS ( the secondary HVAC systems simulation subprogram ) Tuane
4 o w Al A Y e day .
7 LOADS azn niinflssiinAnmusiaan1snasaun nneluanans  wely
A91299 SYSTEMS tuarniutinnlunistseiluludruninaaduseuuin 1l
A1ANT TNANNABINITANNIARINANEUBNN TN INAWNY , Faluangldanuly

4

UL LASNNITAILANTEULURY HVAC TuenmAns  waannisdszilun o

b

(output data) 199 SYSTEMS azszijiilusanisaasnisinaadifiuvizeiaun
. 4 e ¥ 4 4 o s
Fa Coil euATasliuaIn ALLNANNNUA NansauiasszLn iy
- PLANT ( the primary HVAC systems simulation subprogram ) wunag
1829801913 1911 11ud91289 Boiler , Turbine , Chiller 1a% AN liin
o i~ = v dl o £ 4’ ¥
A3En13NIANNENTaFenlueANTANN SYSTEMS Aintuuadnld  Feasld
dl o % o dsll a = (23 dl %
SUNEANTATUINLIT NN AU RIN RS WigannTsias Lt lua1As
- ECONOMICS ( the economics analysis subprogram ) dudaunldinanns
ANUALENIIAN S LA I re981AT  @Nnen M iNeTauauanan A Wi
wranasnui ldluanansienisiliuggeeans soutsseunianWinaeg
dl ¥ 1 U
a1ATn@Fa sl
3. Weather Data  iluwdndeyaainiannivundudusedolue Tnaaziiu File
ﬁﬁumm}@ TMY ( test meteorological year ) 38 TRY ( test reference year ) Anneawidnisle
a o o v o o’ £ o al é{ v
HAn9dpin 3l dwiululszimalneazdeaswinnis@iaudiuesainaeanudayagninainisss
dolue Teazdealowliigluuy (format) NAsanu  (azilu text file Nszydayaaniaynatia
Aeannsulugnedalig )
A~ o % Y °
4. Hadn1INIandeyan1A1INAuATLAINANNABINITWAY  TUsunsNazning
dszifiuuarananunanenaugaullsenaunanaedlilsungy 5 dou  Walddldarunsnlssifiung

1A 917 b6

o

anmuzaensdendeyaidaglusunsy DOE 2.1 D. anunsnagIFidsil

14 I = o ' ¥ o
1. lunnsfleudeyameazi@aninaaiugdng, sUnsevesetnis azseinly
Anwouz 3 15 Tnenngaiesdtlsznausing 4 1eserasur i ultsunsn. Tensinvunesd
dsznevaesermsnaiauinduases Wduiusiuiudeyaanmsludonau o fae  Tnelunis
ANUUAALLFINANN Building Location ( 1w latitude , longitude , altitude LA time-zone ) ,
Building Coordinate ( A2N1TATULARATWUUIAFI1898 AT I AN W RETL Building Location )

o

WAz Space Coordination ( ABNIINUUARILILNLBS space MHENWNUSAL Building Coordinate)
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2. nstleudayaludauzes LOADS si1er 209e1As  azfludeyaiineady

a

'
¥ =*K =

5 % X S = I A
A1AN9LAZNNT a1AT éﬁﬂmﬂgaﬁlumuu%tﬂummanmmnmmﬂunimmq AINNTHEN

fayasaniludoutan Aol
® Header Information
®  Parameter
® Function
® Building Location
® Design Day
®  Operation Schedule
® \Wall Parameter
® Materials & Construction
® Exterior Shade
® Space Conditions
® Space
®  Fxterior Wall or Roof
® Trombe Wall
® \Windows
® Doors
® |nterior Walls
®  Underground Wall ( Floor)
® Building Resources
® Reports

®  Footer Information

3 n1atlandeayadou SYSTEMS 1avease T udeyamneafuszuul iy

anAluenans Anisuandayaesnidudiutias o gail
® Header Information
® Parameter
®  Function
®  Subr-Function

®  Operation Schedule



4.

o A = o | T
mﬂﬂﬁ‘zuuwmxﬂuﬂﬂummi %Nﬂﬂ‘iLLﬂﬂmﬂN‘j@LﬂuMuH@m 2NN

Curve-fit
Zone-by-Type
Zone-Control
Zone-Air
Zone-Fans

Zone
System-by-Type
System-Control
System-Air
System-Fans
System-terminal
System-Fluid
System-Equipment
System
Plant-Assignment
Reports

Footer Information

Header Information
Parameter
Operation Schedule
Curve-fit
Plant-Equipment
Part-Load-Ratio
Plant Parameters
Equipment-Quad
Heat-Recovery
Energy Storage

Load Assignment

45

nstleudiagadan PLANT #eva1m3  asifludayaninaadesivscuuiesasdns
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® | pad Management
® Energy Resource
® Plant Costs

® Reference Costs

® Reports

® [ooter Information

5. nstlaudayadiy ECONOMICS 2@481A13 %IqLﬂuﬁﬂgamqﬁmmmﬂmm%
aziinmsuandayailudauten) il

® Header Information

®  Parameter

® Operation Schedule

® Fnergy Cost

® (Charge Assignment

® Cost Parameter

® Component Cost

® Baseline

® Fconomics Reports

®  Footer Information

ANNN13AN®INTF1IE91TUsun9N DOE 2.1 D. & aziiuledn  luldsunsudmnng

azinun Fifuesaaialinimmndsaninnannisiinedos N9 aniULa1A? Wealls i unaS
Y o A Y Ay ~ ! [y ] o 2
Nuiuiu  WesandeyandesnislunistleuaslulisunsuaslininuazAeuieaziasn  anvia
o a o al o dl 1 U =l (% Y a 1 o Y
PANNITARAIUIULB9 T TUNTHAZHANHEULNABUT NAZLDHATUTDY 2171 NITAILINIT LT
WAULLUAT Transfer Function Method. &g Hour-by-Hour  sasfisnslddayaaniwainia
wazaa NNl Itanmslususng o) iunedalng idusiu - Anialinaresnisysyidinennnsh

THRAMHAZIDEALAZ LN LN L INALASNALAIINA T
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N1TNAKRAN ﬂ']‘é‘aLﬂ‘i’]zﬁttﬂzﬂﬁi"ﬂﬁﬂi’]ﬂﬁ@

4.1 FIEALIDUARNBUSNINNIEATNTDILLULIANRDY

4.1.1 dayanalilaasuuuanass

=
TERSLREA

FaLLls UNEIUR)
anmmislons | udadu 4 sz deil AINUAZIBYANNT
27A13 - annzithifinisisuennna nmungnIwNIg I

- anaedifnasliuennanaen 24 dala ailueAsiiazin
- annaefiinasuUiuennidiennzgadnainatasy maagey huumii 3
(8.00-18.00) vinde 3.1.2
- gnnziifnasUfiennnAenAzgaanaInaN AL
(20.00-6.00)
1WA 10 x 10 x 2.7 LA (1999 x 879 X §4) -
wilauazan ngufl 1 AN U-Value = 3.979 - 3.989 W/im™C l&un AZNINNINAFBLTIAT

- i A1 e lsitlandanun 12 uN. Wiieisunagnstias

ArdudsrAnanistnemansdey  3.984  Wim*C

AIAINNAAINTRU 2.592  kcal/m”C

IR 864  kg/m’

hiteuda Conductivity 0.138 W/m’C  (0.138 W/m-K)
Density 720 kg/m3

Specifictheat | 0.30 kcalkg'C (1255 J/kg-K)

- R B e guun 7 .+ Yunanedieas 8 au. il

WIaANTLUNANg

Anduise@ninstnemanaden 3979 WmC

AIANYAINFRU 29.90  kecal/m®C

UIATDINTL 156.12  kg/m’

g Conductivity 1.211 Wm’C  (1.211 W/m-K)
Density 1872 kg/m’

Specific heat 0.19 kcalkg’C (749 J/kg-K)

uils luynaaniwnig
F911481A"3 (ﬁmﬁ\ﬂ%\i
UM 6 Uszlnn Lay

ANWNT LT URNANg

4 4n11Y)

( AI8AZIBYATDINI

LAZTFALNNT

i)y

UAFITHIANGNTIN

q

N

A o A
Lﬁﬁ!&l@ﬂ’]ﬂ@@ﬂ’]@mw

q

AZTNNININITNARDL
AlATLNT 3 vinde

3.1.3.1)
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paus FUEHGHD) NHEILUB
LA AR YuuaunsIe  Conductivity 0.543 W/m’C (0.543 W/m-K)
([ﬂ' a) Density 1568 kg/m3
Specific heat 0.20 kcal/kg'C (836 J/kg-K)

- W9 C-1 WTARUATANWN 12.5 TN, WIUNIaNIad1THN

Andulsz@AninisanemAanudan  3.989 W/m™C

AIANFAINTRU 60  kcal/m*C

NIAUBINIL 300 kg/m’

ABUNTA Conductivity 1.442 W/m’C  (1.442 W/m-K)
Density 2400 kg/m3

Specific heat 0.20 kcallkg’C (836 J/kg-K)

NANT 2 A1 U-Value = 0.953 - 0.959 W/m>°C laun

RIILLRAF

o '

- N9 A2 iRTARNINIAIINN 7.5 TN. + ﬂmumuﬁmﬁﬂ
PWNANANTNAZ 0.5 TN,  LHUNTNNIad19Has
ArduilsyAntnistnemeniafen 0958 Wim™C
AIANNAAIINTDU 1058  keal/m*C
NIAUAIHTI 56.04  kg/m’
ABUNTANIALLA Conductivity  0.089 w/m°c (0.089 W/m-K)

Density 600 kg/m3

Specific heat  0.19 kcaltkg'C (794 J/kg-K)
YUuW.IIANAN- Conductivity —0.274- W/m’C - (0.274 W/m-K)

Density 1104 kg/m’

Specific heat 0.18 kcal/kg’C (753 J/kg-K)

- M B-2- MTNARUNTANAAIINUY 17 T, + gumuﬁmﬂﬂ
wd9as 1 an: iduniiunaanstaunans
ArdusyAnnistnemanaien  0.959° W/m™C
AR INE DL 32.08 _kcallm*C
NIAURIEIT 169.2  kg/m’
ABUNTANIALL Conductivity — 0.303 W/m°C  (0.303 W/m-K)

Density 960 kg/m’

Specific heat 0.19 kcal/kg’C (794 J/kg-K)
tuaIuuuLn  Conductivity  0.063 W/m'C  (0.063 W/m-K)

Density 300 kg/m3

Specific heat  0.18 kcal/kg'C (753 J/kg-K)
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Aawls

al
TIERTLREA

UNRIUR)

HiaLazIan

(me)

- HA C-2 WIRABUNTANIALLNNL 27 T, + gumuﬁmﬁﬂ
wndea 1 an. iWuniiannadnsunn
Ardutss@ninistneweninden 0953  W/m*C
A1AINAAINFRU 66.74  kcal/m*C
NIRTDINL 351.6  kg/m’
ABUNTANIALLA Conductivity — 0.476 W/m’C (0.476 W/m-K)

Density 1280 kg/m’

Specific heat 0.19  kcalkg’C (794 J/kg-K)
YuaIuuu.  Conductivity — 0.063 W/m'C  (0.063 W/m-K)

Density 300 kg/m’

Specific heat 0.18 kcal/kg’C (753 J/kg-K)

NULATUAIAN

o

l3agnfrA1aUa. nssemAINTanaI U = 0.05 W/m*™C
. 4 : N
e Wnansznumiiasanmstinamaianidiszaeanain

£ o Ay
DVNANTN WNULASUAIATHLUDE

dusaudsraun

Ventilation

o al o 1 3 ' A o
mewmmmm?mmm@mﬂuuﬂ?:@-ﬁmmq NIAWARANA A

a1nalas) A Wian1ssLneeInIA

dusaudspaun

Internal load

o

KULAABINNIN1INAR1AZ IANANTZNULRIANNFAUNLTA

'

anglda1Ans (occupant load) WANuasehng (ighing

49

'
o &K

load) , §1/n 9l W1 (equipment load) LazN1359T N B

A1NA (infiltration load)

dusaudsrauns

RUTEVR

AINUALBLATB input data IUNAANNIANWIN A,

13797 4.1 uansdayarialiliasiunsiaes
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PLAN
North
10 m.

West 10 m. East

South

SECTION

10 m.
2.7 m

Ui

Iiiniin

o [ L4 1
fyant ] AD TARNINNIAA1TAIIUBNNAZNININARDY
(1&un wila A-1, B-1, C-1, A2, B-2 way C-2)
A dy o Yo dld 1 '
IhEM AB NuLaznadAl ( 1E5anfidaala.nstnem
ANNNFEUAT U = 0.05 W/m™C)
VNIENB © - fqsnaaasluanineinislsuennis asnini1suIyiana sINee9AIn1sEnIg

MANIS a9 ULLFUINATVNG (D) LavANLTNIUNNTTNeImMAIN

Sautnuntlanngey (Q) wiazsu (Arwile , Aanzdueen , RAlH wazid

pzdumn ) et ldldlunnstmesd wazeflmeunalunisdseansldeu

o o < L= = '
NINHNIAAITNNEUANNLNITARNLULAIATT ( TIRZNANIDILULNT 5 [ﬂ'ﬂiﬂ )

ﬂ’]‘Wﬁ 4.1 WARIANBETUZIRIULILANADY



4.2 NANITNARRDY

421 annzildinnsdsuannna

52

ANN17ANRUNNINAGRLTAENNTANABIANINEIATYBIHTILLLANC (M AT,

B-1,C-1,A2,B-2uaz C-2) neldaninziluiinistfuainidsaananiamasislsunsy DOE 2.1 D.

(R9eaziBEAT04 input data MinNAuwan A.) ldnan1maaesisil

v Ay o Dry-bulb o o o o
mﬂNﬂﬂVﬂﬂ WU A-1 WU B-1 WU C-1 WU A-2
Temp.

W19 B-2

Nil9 C-2

a

Srunudalusfiflengningi . 6131 6312 6605 6865
2 nANTe lwaIANIaLgINg
199N nan1azin
aune

(§4n4126.9 C %78 80 F )

6996

7015

At luanHAgung - 2583 2413 2130 1895
2 AN luanAnseg lugag
g lunan1viiaung

(21.5-26.9 C %38 70-80 F )

1764

1745

a

Al A g y 46 35 25 0

U
'

2n1ANelueIANIRgAING
199N anan1azin
auNg

(A1N3121.5 C vi7a 70 F)

AN RANgA9NET] 15.6 18.9 19.5 20 22.3

(uaenilu °C)

22.7

23

AN RggAT ] 39.4 34.1 33.7 33.3 32.1

(naendl °C)

31.7

31.5

AR LAt gT 27.8 27.6 27.6 27.7 27.6

(daenilu °C)

277

277

UANEILVP) do9ananIngdnduIenianfiansnuiil | aznaadaenzdeyaniefiuguing ity duillasan

P P a o

Y o o < L R | MM o =
andaaninaaamsesten blun1siae mumuﬂmuj Mnaadasiuaninziraunews ldlfvinsdnm

'd a

Tun aNaudning , gouuginuialaasey , Avadaan , 8RsNNTRINANTYRINT wazidafniaan

]

' a '

ld  (gua output data 2B9ANGUNNNBINIANEUBNUATANG N NN ANE TUYBIULILANABIF N

] U

FnAANUIN 4. )

d' ¥ dl 1 [
A1919N 4.2 LL@ﬂ\‘]ﬂl‘ﬂﬂm@‘ﬂ‘ﬂﬂmﬂﬂq‘iﬂﬁ@ﬂ\ﬂu’&ﬂ’]QxVI»LNNﬂ”I?ﬂ?‘LI‘ﬂ"IﬂWﬂ
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o

o dus o . y T . 4 am

%@H@‘Vﬂm@’mﬂ’]i“ﬂm@ﬂUNuQLLUUMN"] maldaninegnldinislsuannia s {348l
unaFensmnaasauduiusssndnse g ianiAnsueniuguugeinianigluanang
RIS A1, B-1, C-1, A2, B2 uaz C-2 mndaanasne) 2esiu nsaylduanimanasluiui 15

gaanipauniufneteuans Al

Temperature Jan,15

34
—— DB
32 —— A1
—— B-1
30
—*—C-1
A “5)‘
28 - X ‘ —*— A2
Al A
— P\ A
26 | X ﬁﬁn;ﬁ;‘a—g—fn“‘""?ﬁ?"”’”i" ——B-2
¥ — .'%gﬁﬁ
_'lif ——C-2
24
22 Time

12 3 4 65 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

i 4.2 naluaniaNANS sz ugaAeIn AN EWana AL Rennianeluenang

12408 A-1, B-1, C-1, A2, B-2 uaz C-2 mNT2419a16197 2899U (January 15)

Temperature Feb,15

34

—— DB
33
32 7 —— A1
31 —A— B-1
30 7 —*— C-1
29

> —K— A2

28

——B-2
27
25
24 Time

1.2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24

NN 4.3 naruanIrNdNiusIsuIneg g ReInIAnIeuanatAsi U RenAn e luenAng

PA9NUS A1, B-1, C-1, A2, B-2 uaz C-2 muT2919a16197) 2899 ( February 15)



Temperature Mar,15

36

24 I

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

54

—*— DB

—E— A1

—— B-1

—X— C-1

—X— A2

—H—B-2

——C-2

Time

N 4.4 naluanaINANtE sz sgauRe N AN EuanaIANsiug ) Renian e luenang

1B9HT A-1, B-1, C-1, A2, B-2 uag C-2 AN12919816197 28994 ( March 15)

Temperature Apr,15
36

34

30

26

24

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

—*— DB

—E— A1

—— B-1

—X— C-1

—K— A2

—©—B-2

——C-2

Time

NN 4.5 nLAAIANNANTUSIE I M RN ANTIBENEI AT LM RN AN lWwaNAS

VRIHT A-1, B-1, C-1, A-2, B-2 uaz C-2 mNT12919a16N97 28994 (April 15)



34

33

32

31

30

29

28

27

26

25

24

Temperature May,15

12 3 4 656 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

55

—— DB

—— A

—&— B-1

—— C-1

—k— A2

—©—B-2

——C-2

Time

N 4.6 naluanIANANRuEsz g IR eIN ANIEwanaIANIiLguug)ReniAN e luenAg

32

31

30

29

28

27

26

25

24

1R9NIS A1, B-1, C-1, A2, B-2 WAz C-2 Ma19491987519 2099% (May 15)

Temperature Jun,15

0‘0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

—*—DB

—— A

—— B-1

—>— C-1

—*— A2

—©—B-2

——C-2

Time

nni 4.7 naruanIANdNiusssudneguug)ReInIAnIuanatAsiug g RenAn e luenang

VNI A1, B-1, C-1, A2, B-2 uaz C-2 muT299a1619 2899 (June 15)



34

32

30

28

26

24

22

Temperature Jul,15

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

56

—*— DB

—— A

—— B-1

—*— C-1

—*— A2

——B-2

——C-2

Time

N 4.8 naluanaNdNRuEsz I sgIReIN ANIEwanaIAfsiug g Rennianeluenang

34

299018 A-1, B-1, C-1, A2, B-2 A% C-2 Mu110a6147 2899%  (July 15)

Temperature Aug,15

33

32

31

24

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

—— DB

—— A

—— B-1

—*— C-1

—X*— A2

——B-2

——C-2

Time

NN 4.9 nauaAIANNANTUSIE I M RN ANTIBENEI AT LM RN AN lWwaNAS

PRHTI A-1, B-1, C-1, A-2, B-2 uaz C-2 mNT2919816197 28991 ( August 15 )



57

Temperature Sep,15

32
—*—DB

31
—E— A1

—— B-1

—>— C-1

—*— A2

—©—B-2

——C-2

22 Time

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

WA 4.10 N HLARIANNANRUS Iz MR UMY HaIN AN uANaANTTLg N ReIN AN e luan Ang

VNI A1, B-1,C-1, A2, B-2 W4z C-2 Au1291987597 2899%  ( September 15 )

Temperature Oct,15

34

—— DB
327 —— A

—— B-1
30

—*%— C-1
28

—k— A2
26 —6— B2

—— C-2
24
22 Time

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

nnA 411 navluansAnNdNRusIzd e g en AN auenanAsiugmnieanianieluanans

2990109 A-1, B-1, C-1, A2, B-2 az C-2 muga4i9a1mneT] 2899 ( October 15)



58

Temperature Nov,15

34
—— DB
32 7 —m— A
—A— RB-
30 | B-1
—*— C-1
28
—K— A2
26 - ——B-2
——C-2
24 |
22 Time

1 2 3 4 65 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

NNA 4.12 naluaneANdNRUSIzId e g aIN ANfenaIAsiugmnaanianieluanans

PAINUI A1, B-1, C-1, A2, B-2 WAz C-2 mu12919a75197) 2899%  ( November 15)

Temperature Dec,15

32
—*—DB

30 A —— A

—A— B-1

—*— C-1

—*— A2

——B-2

——C-2

Time

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Kl 4.13 newluanapanduiusszdnegungleaniAniauenalAsiugmnienianeluanang

124NS A1, B-1, C-1, A2, B-2 WAz C-2 mu2919a1519) 2899 ( December 15)



422 annziani1sdfuannirnann 24 dolug

59

ANN1TANTHUNNINAFRLTALNNTINABIANINAIATURIETILLLANC (W AT,

B-1,C-1,A2,B-2 waz C-2) Aalfan1nzninistiueinidnasn 24 d9lu4 sgpaniamasilswnss

DOE 2.1 D. (g318/az1@anwes input data WENNANWAN A.) lAHANNIMAASIAIL

o

¥ dl %
dai s

N9 A-1

W19 B-1

N9 C-1

Wil A-2

Nil9 B-2

N9 C-2

o ) 1
NATINAARATIILIRIAN
A1ILNITNIANNETUR
NARINKINAIANT

( vdoendlu watt )

11,263,538

10,796,633

10,547,111

2,641,136

2,381,701

2,295,545

ANNNTZNNINNAINLE U
AN [ bt IS A
A1ANT (maximum)

( wdaentlu watt )

Wall Cooling Load

6034

5510

5111

1366

1006

817

ANNFENNITNNANNLEY
LaAsINeI a9
D1A1T (average)

(wdaendlu watt )

1286

1232

1204

301

272

262

Building sensible
cooling load

(wdaentlu watt )

11,585,024

11,106,798

10,841,502

2,949,807

2,670,278

2,594,558

Building latent

cooling load

Building Cooling Load

( wdaentlu watt )

NHEILUR

ANszNNINAHIfuresTEuLLueInA  AntguunninngTuasi 25 aeanmaiTas

WATAHA output data 714¥HALE9AN cooling load TBuLLAAR4AN] THAN1ANLIN <.

AN397 4.3 uanadayarasnanimmaaedluaninciinisliveiniAnaen 24 4alus

k4 dl % o 1 v
m@yﬂ@ﬂmmnmmmmumm ASERRI nealfania

Tue aefRdarunaiiansvuansAinisenisinaaiiusadalug

aa
<NUNT

dFuainiAnann 24 49

MAAAINNINAIANT VRINITS

A-1,B-1,C-1,A2, B2 uaz C-2 A1ndaaaatsine] 2eed tnaarlduanismaaedludui 15 2e99n

= o -1
wauNTuFaE AR A9




4000

3500

3000

2500

2000

1500

1000

500

-500

Watt

60

—— A1

—=— B-1

—— C-1

—>— A2

—*— B-2

——C-2

January 15

Time : 0.00-24.00

AN 4.14 NI NLAAIANNITZANTNI AN AN ATRI T I 1996159 A-1, B-1, C-1,

4500

4000

3500

3000

2500

2000

1500

1000

500

-500

Watt

A-2,B-2 1Az C-2 AINTNANFANT 2899U  (January 15)

i

—— A

—&— B-1

—&— C-1

X A2

—%— B-2

——C-2

February 15

Time : 0.00-24.00

AN 4.15 NINWLAASAINNTZNNINIANNEILANATWIeT I 1996159 A1, B-1, C-1,

A2, B-2 Uaz C-2 AINTIaNANNT] 1999 (February 15)



Watt

4500

4000 -

3500 -

3000 -

2500

2000 -

1500

1000

500  *

-500

61

—— A1

—&— B-1

—2— C-1

> A2

—%— B-2

——C-2

March 15

Time : 0.00-24.00

AN 4.16 NIWHAASAINITZANINIANLEILANATRINETA NG 1996159 A1, B-1, C-1,

5000

A-2,B-2 Uag C-2 ANTaIaNAINT] 18991 (March 15)

Watt

4000

3000

2000

1000

b

1

2 3 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24

—— A1

—&— B-1

—&— C-1

> A2

—*—B-2

——C-2

April 15

Time : 0.00-24.00

AR 4.17 N2LAAIAINNTENNINNAHETIUIINATUIET9 NG 189Kt A1, B-1, C-1,

A-2,B-2 uaz C-2 ANTIIAIAINT 28991 (April 15)



3500

3000

2500

2000

1500

1000

500

2800

2400

2000

1600

1200

800

400

-400

62

Watt

—— A

—&— B-1

—A— C-1

A2

—*—B-2

——C-2

May 15

Time : 0.00-24.00

12 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24

AN 4.18 NINLAASANNITZANIN AN UANATWINET I 19960859 A1, B-1, C-1,

A-2,B-2 ua¥ C-2- AINTNIAFNNT] 18991 (May 15)

Watt

—— A1

—=— B-1

—&— C-1

> A2

—%— B-2

——C-2

June 15

Time : 0.00-24.00

AW 4.19 NPLAAIAINNTENNINNAHETIUIINATUINET9 NG 189Kl A1, B-1, C-1,

A-2,B-2 uaz C-2 ANTIIANANN] 1899U  (June 15)



4000

3500

3000

2500

2000

1500

1000

500

-500

3600

3200

2800

2400

2000

1600

1200

800

400

Watt

63

—— A1

—=— B-1

—&— C-1

> A2

—¥— B-2

——C-2

July 15

Time : 0.00-24.00

AN 4.20 NINLAAIANNITZANTNIANEI AN ATRI T I 1996159 A-1, B-1, C-1,

A2, B2 uaz C-2 AINTWMAFINT 2899 (July 15)

Watt

[/ AN
Lod A= AN\

1.2 3 4 65 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24

—— A

—&— B-1

—&— C-1

—>— A2

—*—B-2

——C-2

August 15

Time : 0.00-24.00

AW 4.21 NPLAAIAINNTENNINNAHEIUIINATUINET9 NG 1eaniia A-1, B-1, C-1,

A-2,B-2 uaz C-2 AINTWIANANNT] 28990 (August 15)



3000

2500

2000

1500

1000

500

4500

4000

3500

3000

2500

2000

1500

1000

500

-500

Watt

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

64

—— A1

—&— B-1

—&— C-1

> A2

—— B-2

——C-2

September 15

Time : 0.00-24.00

AN 4.22 NI NLAASANNITZNNIN AN WA ATWINETA I 19960839 A1, B-1, C-1,

A2, B2 uaz C2 MINTAANANNT 2899 ( September 15)

Watt

—— A

—&— B-1

—&— C-1

> A2

—%— B-2

——C-2

October 15

Time : 0.00-24.00

fﬂ’]Wﬁ 4.23 ﬂi"]WLL’&ﬂQﬁ’]ﬂ’ﬁ‘zﬂ’]i‘ﬁqﬂQWNLﬁuﬁLﬁﬂ%ui"Tﬂ“ﬁ/ﬂIﬁN YBINTR A-1 ,B-1,C-1,

A-2,B-2 uaz C-2 AINE299a1A19] 2999 ( October 15)



4500

4000

3500

3000

2500

2000

1500

1000

500

-500

3000

2500

2000

1500

1000

500

-500

Watt

65

—— A

—&— B-1

—&— C-1

> A2

—%— B-2

——C-2

November 15

Time : 0.00-24.00

AN 4.24 NINLAANANNNTZNNINN AN UANATUINe TR I 999619 A1, B-1, C-1,

A-2,B-2 Uaz C-2 MINTeAANA19T 28991 ( November 15)

Watt

—— A1

—=— B-1

—&— C-1

> A2

—%— B-2

——C-2

December 15

Time : 0.00-24.00

AN 4.25 NPLAAIAINITENNINNANHEIUIINATUINET9 NG 189K A1, B-1, C-1,

A-2,B-2 uaz C-2 AINTIIANANNT] 2899U  ( December 15 )



4.2.3 @n1azninnrlFue1nnARNIZinaInanad iy (8.00-18.00 14.)

66

ANNTANINNMARe L IAENNIANARIANINENANTYRINTRULLIANGT (i AT,

B-1,C-1,A2,B2uay C2) naldan1asiinisd5uainimanizinainated (8.00-18.00 1.)

sospanamaslilsunsy DOE 2.1 D. (A3uawlaen input data ldnnauuan a.) ldnanismaaasisil

¥ d‘ v
doyanls

NS A-1

N1l9 B-1

N1I9 C-1

Wil A-2

N1l9 B-2

N9 C-2

Wall Cooling Load

v .
NATINAADATIILIRIAN
A13LATNIANNETUR
NAAINKNTNANANT

(wdaendlu watt )

9,223,398

7,330,204

5,506,146

1,765,991

727,901

622,568

ANNIFENNTNNIAINNLEL
LRSI U9 H1T
A1ANT (average)

(widaentlu watt )

2527

2008

1508

484

199

170

Building Cooling Load

Building sensible
cooling load

( vdoendlu watt )

9,502,805

7,599,695

5,758,392

2,033,992

979,964

897,382

Building latent
cooling load

( vdoendlu watt )

ENaINGIY|

AnngznIsiaAMiiuaesszuuliuenid  Asngnninieluashl 25 asrnaides

LACANA output data NNNALDIAT cooling load ﬁJ'ﬂdLLUU'ﬁ’l@ﬂ\w}"N"] AN ARWAN 1.

;19797 4.4 wansdayareinan1snnaesliuan1nzianisliveniAenzinaInaedu

1 a‘l % o 1
da3a7 lFANNAIINAGRL NITIULILIAS

a

al

TanelAanIaEidngsiueaniAanIziIgn

Na191 (8.00-18.00'.) TeFRAtinNaFnsuansAntsznIsiaaNEuseda lueiifinan

N9B1ANT BIHUI A1, B-1, C-1, A2, B2 UaT C-2 mINTa0a1sine 289du Tnaazlduanis

o -dl A 3| o 1 o z
Neaasliun 15 mﬂmﬂLm@ummumm’mmm AN




4000
3500 -
3000 -
2500
2000

1500

1000

500

Watt

-500 9 10 11 12 13 14 15 16 17 18

4500

4000

3500

3000

2500

2000

1500

1000

500

-500

67

—— A1

—=— B-1

—— C-1

—>— A2

—*— B-2

——C-2

January 15

Time : 8.00-18.00

AN 4.26 NINLAAIANNITZNNTNIA NI AN ATNI T I 1996159 A-1, B-1, C-1,

A-2,B-2 uag C-2 MINTAIANT 28 (January 15)

Watt

N\

N

N

N

A

©
N
D
N
EN
N
N
N
@
EN

—— A

—=— B-1

—&— C-1

> A2

—%— B-2

——C-=2

February 15

Time : 8.00-18.00

AN 4.27 NINLAASAINNTZNNINIANNEIUANATWINeT I 99960859 A1, B-1, C-1,

A-2,B-2 UaY C-2 AINTI0ANAN9 28990 (February 15)



4500

4000

3500

3000

2500

2000

1500

1000

500

-500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

68

Watt

—— A1

3 —&— B-1

—&— C-1

> A2

—— B-2

——C-2

T T T March 15

9 10 14 45 13 14 15 16 17 18 Time : 8.00-18.00

AINT 4.28 NINLAAIANNITZANTNIA NN ATRI T I 1996159 A-1, B-1, C-1,

A-2,B-2 uag C-2 ANNTUIAAIN7 28991 (March 15)

Watt

—— A

—&— B-1

. —— C-1

> A2

—*—B-2

——C-2

N April 15

Time : 8.00-18.00

9 10 1" 12 13 14 15 16 17 18

AN 4.29 NPLAAIAINITENNINNANHETIUIINATUINET9 NG 189K A1, B-1, C-1,

A-2,B-2 uaz C-2 AINTWATANT 28990 (April 15)



69

Watt
3500
/\ —— A1
3000
—&— B-1
2500 -
—— C-1
2000 - —*— A2
1500 - *— B-2
—— C-2
1000 |
500 - e e ¢
/</' May 15
0 M_#:#jzm Time : 8.00-18.00
T T T I I T T T T

©

10 11 i2 13 14 15 16 17 18

AN 4.30 NIWHAASANNITZANINIANLEILANATRINET TN 1896159 A-1, B-1, C-1,

A-2,B-2 uaz C-2. ANENIAIAIN] 2899U (May 15)

Watt

2800
—— A1

2400

—=— B-1
2000
///‘/, ///)Z// ,///:>k::::i;;:;‘:¥;\\\ -

1600 \A —X— A2

1200 - / /Z// \ —%— B2
—— -

800 / C-2

400
0
June 15
400 9 10 11 12 13 14 15 16 17 18 Time : 8.00-18.00

AW 4.31 NPLAAIAINITENNINNAHEIUIINATUINET9 TG 189niia A1, B-1, C-1,

A-2,B-2 uaz C-2 ANNTINIAIAIN 28991 (June 15)



70

Watt

4000

—— A1
3500 -

—&— B-1
3000

—— C-1
2500

—>X— A2
2000

—X*— B-2
1500

——C-2
1000
500

0 July 15

500 9 10 11 12 13 14 15 16 17 18 Time : 8.00-18.00

AINT 4.32 NIWIAASAINITEANINIA NI LANATRINET TN 1996159 A-1, B-1, C-1,

A-2,B-2 uar C-2. AINENIAIAIN] 2999 (July 15)

Watt
3600
R Vi et

3200

—&— B-1
2800

—&— C-1
2400

—¢— A
2000 A2
1600 - —%— B2

1200 / ——C-2
800

400 August 15

0 Time : 8.00-18.00

9 10 " 12 13 14 15 16 17 18

AN 4.33 NINLAAAINNTZNNINIANNEILANATWINeT I 1996159 A-1, B-1, C-1,

A2 ,B-2 uaz C-2 Mn129a1m19] 2899 (August 15)



71

Watt
3000
—— A1
2500 - —&— B-1
—A— C-
2000 - o C-1
A
—X— A2
1500
—X— B2
1000 - —o— (C-2
500 -
September 15
Q
0 Time : 8.00-18.00

9 10 11 12 13 14 15 16 17 18

AN 4.34 NINLAASANNITENNINNI AN WANATWINET I 19960839 A1, B-1, C-1,

A2, B2 uaz C2 MINTAANANNT 2899 ( September 15)

Watt
4500
—— A
4000 -
—H— B-1
3500 /v m)
E\ —— C-
3000 /e\/ / /\3\—’2 C-1
2500 —%— A2
2000 —%— B2
1500 ——C2
1000
500
————
07 T \ October 15
-500 9 1——42— 43— H—15—46—47—4g— | me:8.00-18.00

AN 4.35 NPNLAAIAINITENNINNAHETIUIINATUINET9 NG 189Kiia A1, B-1, C-1,

A-2,B-2 uaz C-2 AINTWIANAN9T 28991 ( October 15)



Watt

4500

4000 -

3500

3000

2500

2000

1500

1000

500

©
N
D
N
AN

N

O
N

-500

4%
HN
~
iR
&
N
»

N
N

72

—— A1

—=— B-1

—— C-1

—>— A2

—*— B-2

——C-2

November 15

Time : 8.00-18.00

AINT 4.36 NINLAAIANNITZNNTNIAI NN AN T TN 1996159 A-1, B-1, C-1,

A-2,B-2 uaz C-2 mINTAIAI9T 2899 ( November 15)

Watt
3000

2500

2000

1500

1000

500

-500

—— A1

—=— B-1

—&— C-1

> A2

—¥— B-2

——C-2

December 15

Time : 8.00-18.00

AN 4.37 NINLAASAINNTZNNINIANNEILANATWINeT I 1996159 A-1, B-1, C-1,

A2, B-2 uaz C-2 mN129aNa1e] 28991 ( December 15)



4.2.4 @n1nEninnsliue1nIARNILaINaNeAY (20.00-6.00 14.)

73

ANNTANIUNMARe L IAENNIANARIANINENANTTRINTRULLIANG (i AT,

B-1,C-1,A2,B2uaz C2) nelfaniazninislfuainiA@nizinainalants (20.00-6.00 1.)

sospanamaslilsunsy DOE 2.1 D. (A3uawlaen input data ldnnauuan a.) ldnanismaaasisil

¥ d‘ v
doyanls

NS A-1

N1l9 B-1

N1I9 C-1

Wil A-2

N1l9 B-2

N9 C-2

Wall Cooling Load

v .
NATINAADATIILIRIAN
A13LATNIANNETUR
NAAINKNTNANANT

(wdaendlu watt )

934,643

1,929,055

3,217,779

479,153

1,175,665

1,201,275

ANNIFENNTNNIAINNLEL
LRSI U9 H1T
A1ANT (average)

(widaentlu watt )

256

528

881

131

322

329

Building Cooling Load

Building sensible
cooling load

( vdoendlu watt )

760,507

1,689,676

2,988,741

434,350

1,161,734

1,170,707

Building latent
cooling load

( vdoendlu watt )

ENaINGIY|

AnngznIsiaAMiiuaesszuuliuenid  Asngnninieluashl 25 asrnaides

LACANA output data NNNALDIAT cooling load ﬁJ'ﬂdLLUU'ﬁ’l@ﬂ\w}"N"] AN ARWAN 1.

13197 4.5 uansdayaresnanismagaasluanineiinisliveniAanizaInaeay

1 a‘l % o 1
da3a7 lFANNAIINAGRL NITIULILIAS

a

NA"N9AL (20.00-6.00 1.)

U

T lianaEh

al

HNNQT

UURINALRNIZLIAN

IEAR NN AT N TN LEAIANNTEN9NAAN NI T AR ARNN

N9B1ANT BIHUI A1, B-1, C-1, A2, B2 UaT C-2 mINTa0a1sine 289du Tnaazlduanis

o -dl A 3| o 1 o z
Neaasliun 15 mﬂmﬂLm@ummumm’mmm AN




74

Watt
2000
—— A1
1800 -
1600 —B— B-1
1400 —A— C-1
N
1200
—X— A2
1000 -
—X—B-2
800
—— (-
600 C-2
400
200 January 15
0 Time : 20.00-6.00

21 22 23 24 1 2 3 4 5 6

AINT 4.38 NINLAAIANNITZANTNIA N AN ATRI T I 1996159 A-1, B-1, C-1,

A-2,B-2 uag C-2 MINTAIANT 28 (January 15)

Watt
2500
—— A1
2000 —&— B-1
—2— C1
1500 -
X A2
—*— B-2
1000 -
——C-2
500 -
February 15
0 Time : 20.00-6.00

21 22 23 24 1 2 3 4 5 6

fﬂ’]Wﬁ 4.39 ﬂi"]WLL’&ﬂ\‘iﬁ’]ﬂ’ﬁ‘zﬂ’]i“ﬁqﬂQWNLﬂmuﬁlﬁﬂﬁui‘qﬂ“ﬁ/’ﬂﬂﬂ YBINTR A-1 ,B-1,C-1,

A-2,B-2 uaz C-2 MNNTIAIAINT 28991 (February 15)
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—— A

—=— B1

—— C1

> A2

—*—B-2

——C-2

March 15

Time : 20.00-6.00

AN 4.40 NINLAASANNITZNNINIANNLETWANATWINET I 99960859 A1, B-1, C-1,

3500

Watt

A-2,B-2 Uag C-2 AINTWIAAIN] 1899 (March 15)

3000

2500

2000

1500

1000 -

500

21

22

23 24 1 2 3 4 5

—— A

—=— B-1

—&— C-1

—>— A2

—*— B-2

——C-2

April 15

Time : 20.00-6.00

AW 4.41 NPLAAIAINNTENNINNAHETIUIINATUINET9 NG 189niia A1, B-1, C-1,

A-2,B-2 uaz C-2 AINTWATANT 28990 (April 15)
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1200

1000

800
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21 22 23 24 1 2 3 4 5 6
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—— A1

—=— B-1

—— C-1

—>— A2

—— B-2

——C-2

May 15

Time : 20.00-6.00

AN 4.42 NI NLAASANNITZANINI AN UANATWINET I 99960159 A1, B-1, C-1,

A-2,B-2 ua¥ C-2- AINTNIAFNNT] 18991 (May 15)

Watt

800

—— A1
700

—&— B-1
600

—— C-1
500

—>X— A2
400

—¥— B-2
300

——C-2
200
100 7 June 15

o - = Time : 20.00-6.00

21 22 23 24 1 2 3 4 5 6

AN 4.43 NPLAAIANNNTENNINNAHEIUIINATUINET9 NG 189K A1, B-1, C-1,

A-2,B-2 uaz C-2 ANTIIANANN] 1899U  (June 15)
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Watt
3000
—— A1
2500
—&— B-1
2000 —— C-1
—X— A2
1500 -
—¥—B-2
1000 ——C-2
500 -
July 15
0 Time : 20.00-6.00

21 22 23 24 1 2 3 4 5 6

NN 4.44 NINLAAIANNITZNNTNIA NN ATRI T I 1996159 A-1, B-1, C-1,

A2, B2 uaz C-2 AINTWMAFINT 2899 (July 15)

Watt
2500
—— A1
2000 —B8— B-1
—2— C-1
1500
—X— A2
—*— B-2
1000
——C-2
500
August 15
0 Time : 20.00-6.00
21 22 23 24 1 2 3 4 5 6

fﬂ’]Wﬁ 4.45 rmwmeﬁwmi:miﬁﬂmmLﬁuﬁlﬁmﬁm’mﬁqim YBINTIY A-1 ,B-1,C-1,

A2 ,B-2 uaz C-2 Mn129a1A1e] 2899 (August 15)
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—— A1

—=— B-1

—— C-1

> A2

—*— B-2

——C-2

September 15

Time : 20.00-6.00

AN 4.46 NINLAASANNITZANIN AN WANATWINET I 99960859 A1, B-1, C-1,

A2, B2 uaz C2 MINTAANANNT 2899 ( September 15)
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2500

2000 -

1500

1000

500

21 22 23 24 1 2 3 4 5 6

—— A1

—=— B-1

—&— C-1

> A2

—%— B-2

——C-2

October 15

Time : 20.00-6.00

AW 4.47 NPLAAIAINNTENNINNAHETIUIINATUINET9 TG 189niia A1, B-1, C-1,

A-2,B-2 uar C-2 AINTIA1ANST] 18991 ( October 15)
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2000

—— A
1800 - \ A
1600 —=— B-1
1400 - —A— C-1
1200

> A2
1000

—%— B-2
800

—— C-
600 C2
400
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0 Time : 20.00-6.00

21 22 23 24 1 2 <] 4 5 6

AN 4.48 NINLAASANNITZNNIN AN UANATWINET I 19960859 A1, B-1, C-1,

A2, B-2 uaz C-2 AINTIAAN9T] 28991 ( November 15)
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800
l\ —— A1

700

—&— B-1
600

—— C-1
500 -

—>— A2
400

—k— B-2
300

—— C-2
200
100 1 December 15

0 L - - o | Time :20.00-6.00

21 22 23 24 1 2 3 4 5 6

AN 4.49 NPLAAIANNNTENNINNANHEIUIINATUINET9 NG 19K A1, B-1, C-1,

A-2,B-2 uaz C-2 AINTIIANANNT] 2899U  ( December 15 )
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8000

6865 6996 7015
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7000 - — S
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5000 -
4000 -

3000 | | 4°83 2413

4130
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46 35 25 0 0 0
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H o lasiidiangungienmeaniglusapisegannitgumgiluananiazinaus (A1 21.5 CWia 70 F)

a

NAUNEILUB] dgnanIazinaunenifiasanluni  aznaiadaenizdayanisdiugumund

L2 . A Y o o 4 a4 A 2o 4o = a9
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[
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ANNIEIAN , BRIINITNINANTYEIMNT uazidadiniiaonld (Aua output data 299AN

gomninauenuazAgu)inig luzeuuLsaedsine lAnn1aNman 1)
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WEBART 4.1 uamanisifauiiauanwuda iendpaesgungiainianialuaanses ludo
B-

WAANINZUNALNY UBINI A-1, B-1, C-1, A2, B-2 llaz C-2
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Temperature

dry-bulb A1 B-1 C-1 A2 B-2 C-2

O goumgfisingased (minimum) 1) Ngqnae T (maximum) g iwanall (average)

WHUNHET 4.2 wasensuBeu@aurguuginnaluennisgean , Anqn uazgnuginialuedy

a

489619 A-1, B-1, C-1, A2, B-2 ey C-2 neldianinznlsdidinnsusuannia

Az fuazanilsnena

AnuaAnIIAaedaziiulidn uuudIaesniawInialuresAguunReiniAniely
aAnsegfludasaninziiaunsnnigalungun 1 e wils A1 (eelslfidaudannn 12 un.) Fadund

o '

waadnsey uarlungui 2 ABMTY A-2 (TTannaNealIuun 7.5 4y, + a1uyuiininaunananedie

Q

AL 0.5 93.) FUTUNTINIAE1IURLANEUTY  WALHANANTUIAINNINA 42 D94.13  TILAAY
AYNANTUETTNIN9g U HBINTANIEUBNEIATST (outside drybulb temperature ) fiLguu)RaINA
N8 lueIAITRULLA1ABIANNT TBHTN AT, B-1, C-1, A2, B2 WAz C-2  ANNTINNAIAINT] 189
Tu  azniwinguuniniglueinisesniiisansieaasiinasilazuulalinndaanansine aeeiu
wazdlANANLANFNIE I NN INe Tugg A LazRNgaN ABUENaNNAE  douriiannadsuInasl
. - 4 i e e G g
Anaasg ) ineluaasiidasuutlasuturesiudes ldldunnsieiunnntdn uazasdanaiiugi
Wunsaziggeainpanluninaniie Mellidesannuilsnineaansuanazianiuansnsalunisiniiy
Punuannfaulfldunn  WaBunuanufeundnifuliiuinivauiqadusa AnuFauiavdainu
sananellFes udanasuiadngetnslunaidaly vinlidesldinauiundinazipuniadagniely
A A a a X, | N Iy ) A , A a
81A17 WTaNFUNENENANIN n1suanutaaAINTaU (time lag) Nazdatiaauinaluni1snafAl
grungigeganialuaiatsaanlilainnamiindrguugigeaaniouan wazdaiunisdouansn
= A a X Y A a 9 ] a
U HgeganazinarunelueA1sandoy  wavilafiansunandunsniansdnguundniglu

21A19 T8 HU-AT AazmiuINiisnaasuInaz i At innaluanasgeanduiiunaanstias
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navyndatng netiidummzdiannfeuniivazannislunnaansresiliininndtuaz o ] iaausn
aananuidngannnstiues

WINAANTUNTHLUANINARDILENATNNGNAT U-Value 189utiaudn aziiudanguntis

AN U-Value g4n9n aziidnusudaluzesdgaugienianieluenaisfiegludesaniaziiaunanin

a a

'
aa L% =

NAINGUNIINEAT U-Value A1 tuduingzannilanian U-value geaziinninannisalunisainiu
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1 a

% v v o v % % 1 1 o ¥ o @ =<
ﬁfJ’]N?’ﬂuiﬂu’ﬂﬂ V]WSLMV’]'J’]NT@‘LAD’]F;ILV]N’]‘LAN‘LNL‘llWLLﬂZ@@ﬂvLmuﬂﬁ‘li"W]L‘a“fm'ﬂ AMNNINN 4.2 9 4.13

o
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nafazuansAguu)inieuiAIngd AviidesanuansigungieniAnauenEuansasluge
wanduiu Annfeunieluennnsiiazaes’ Buinfeusaiuniveangnieuen AanufiuinaNieu

o

< . . o, o & o ) . 4 o P vy
NazaemEuaanEAT U-Value Aa9dTunnitiasnia maznsiadaufrasnnnSeauuld A4

£
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ngn anvisAtANuAnENgIEdse U He N Antauenuazngluatas (AT) Tudasnanfiuiad

fiaandn lutaanainaneduiiuLe g

4.3.2 AN1NENNN13U5URINIANADR 24 TN,

a
1Ba1ALUHANNINARR

Watt

12000000 |—11263538 16796633 70547111
10000000
8000000 -
6000000 -
4000000

2641136 2381701 2295545

2000000 -

A1 B-1 C-1 A2 B-2 C-2

v '
o

E uamunseniataasdinisznisiianddiuiiiaainuiieaians

'
aa

WHUNHT 4.3 UAAINAIINAARATIL8IAINITENINNANEUTNAAAINNTIE1ANITRILLLANAB

N9 A-1,B-1,C-1, A2, B2 ua C-2 neldan1neninistfuanniAnaan 24 .
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7000 6034

5510
6000 5111

5000
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2000 1232 1204 1006 817
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Canszmsinaannfiugeganiintusmasn sesuiieiansiome [l 21sznsiaauifuedsiiiniuesu. 2eauiiee1aAnsiamun

' ' ' [

WHUNHT 4.4 UAASAINIIZANININAN TN URRELAZAIN 192N 1INIANHIEUAIAATIT ATUTBINIIS

=

A-1,B-1,C1, A2, B2 uaz C-2 Melian1nzninisiiuanniAnann 24 .

a o a
AATEVLAZAN1aNENA

AINUANIINAABIAZIARTATY NN C-1 (ABUNTANUY 12.591.) LATNIY C-2
= v d‘ o %

(ABUNTANIALLNUWN 27 3.+ Ui inndeas 1 98.) ddunilaaasuin azlinamunasn
natraeANITENNIINAN RSB AAINNITII8981A1T (building wall cooling load) HaanINuiie
dszinnsine nnelungs Astidluneizda adiningagisninasiavinginnsnlunisiniiy
PsnuannuFeuldlduan wazsdesldinaruiundinaanniauazidunisdiuuiadngsnenans
unnsdqaideunanlunafineanmnigeganialuaiaiseanllainnaiiifinagamnigega
nauanludeaing Wasanaufeuniauananasfialiaisnsoamidngnisluanansle

a

s liguunannaluaiasdsligennidn wazsaunlugasnanduan Hguugiainianig

a
' v

UDNLIUAILAN mm?@u?{mmmgiumﬁqmmaﬁ’%ﬁi@m indeusE Ll R Eundars
nauanuazae U ( @mwﬁ' 2.1 lutni 2 drzneu) Geeadunisananpinisznisin
AN NEI4ATRINITNBIANT ( maximum building wall cooling load ) adA9e  warinlinasan
paanvizasAintszneinAuidulliAaanuilienaelazinaaagisann Sandasnduis
u9ag191unane kazinaansder  efianannannandi 4.14 9 4.25 GeuansAnisenng
NANNEUIBINIEN A1, B-1, C-1, A2, B-2 UaT C-2 ANNTIIANAINT] 28491 aziiiudidu
navlresatanageunnazdnmanlsunlasuunresidudenll liuanseiumindn dade
namaesnilsaaadatetaziiniaasuiasunnaadaaaan UAZHANAYIHLANFNTEI N AZY

anuazqnAIgANINIY uardsndunariuldatnadniauanatinamisae dunsvaeuilisuaans
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o a

wnazigeannAaulinieaadeninnagn Eﬂ%ﬂﬂauﬂﬂzﬁqqmmLz’ifuﬂmWﬁ'iﬁﬂfjmﬁqmamimu
nanuaznTiINaaNItasdnsae

Lﬁ@L‘].I?‘f;mLﬁﬂ‘uN@m?wmmawdwmﬁqmﬁmﬁ 1 (A1 U =3.979-3.989 W/m™C)
uATHTNGNT 2 (A1 U = 0.953 - 0.959 Wim™C ) azifudnuilanguii 2 Gefin U Aandn ad
NATINTRIANNTE NI AR LT IRnAnuiTie Anstaendndes TeazaanndasTugnnis
AanmAniinanufauiidiamdnsidesanainenansiia Q = UA AT uaz Q= UACLTD
e LwimamwﬁnﬁpﬁﬁﬁLLﬁQﬂ@jmﬂwmmmwﬁ U-Value eeniflu 2 sziutiu fiiveay
NINNTATIRADLLANITNARBIVBININNIAANTHIN , NIINIAATTUIUNAN UATHIRINIARNIT e
luusiaznguinduldlufianaieaiuiell - soduaziuléan uanimeaaesiildzesia 2 ng

ARAAADINIU

4.3.3 4n10eNin13tfIa1nNARNIZIAINANN91 ( 8.00-18.00 .)
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WFeUILNANIINARAS
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9223398

10000000

9000000 -
7330204

8000000 -

7000000 -

6000000
5000000
4000000 -

3000000 7 1765961

. 727901 622568

2000000

1000000 -

O —
A1 B-1 C-1 A2 B-2 C-2

NATINARDATINTIUBIANNNTZNIINIA IR AAINEIIaIANT

1
a

WHLART 4.5 UAANHATINAABATNTUDIAINNTZNINIANNEUNAAAINEINE1ANT FDIULLUNTTS

A-1 B-1,C-1, A2, B-2 uay C-2 nalfani1neninisilsuainiddag 8.00-18.00 1.
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Waltt
3000 2507
2500 5508
2000 1508
1500 |
1000 | 284
500 199 170
0
A1 B-1 C-1 A2 B-2 C-2

1 % v

D ﬂ’]‘iZﬂ’]ﬁ‘ﬁ’]ﬁ’J’lﬁJLﬁuﬁﬁﬂﬁLﬁ@%uﬁ"]ﬂﬁﬂ.T@\Wﬁﬂ@’]ﬂ’]i‘ﬁ\‘mﬂﬂ

a

WHLRT 4.6 UAAIANNENINIALINLEIUIRALAARAYINTIIEINTIY A1, B-1, C-1, A2, B-2

wag C-2 - ngldaniaennnissuanniFdag 8.00-18.00 .

AN BAZANUT BN

AMNEANIINAABIAZTU AT HATINARARAINTIURIANIN1TENINNANNEUNLAARN
uilseaslunsazngn Fenaandesldvinanae wdsdoadnsunn , milsuoagnstiunans uas
NIlaNNaANTEeY  LaziNeNaTiInglkanIAINIsEN N AN NEuTeda T eeils A1, B-1,
C-1,A2,B-2 uay C-2 lutaananiinigldaanszuusl5ua1nia ( 8.00-18.00 1) Tun i 4.26
=& 1 2 Y ZJ/ a o a 49( & 1 ) 2
094.37 azfiulddn  dunsnienuaaslansusuuudeNaniuviraAaulinisanile andu

WunsnaeaiiaNnagntes Ae N A1 Lazpie A2 ARgdlA9A luLNaRen wazariAad

a
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funniga aniedsiAIn1sznsinANiveeisninaTugga Tunguanson  ietlitlasann

o v = %3 [~3 v v v 1 1 a‘l
pilannadnItieslAdnnanunn lunsinifudsnnuanndeuldtias uaz lianunsamisauilaanis
1 v % =S o £ % d‘l o b2 1
thamannfeuan§lFuw A lianufeuaineanianiauaniadeusadngnia luanans el
Bunnsnnuazanie  seasdinlaainAinisenisiiandfiuiinaannuilantadnstesaztan
49 uazazulsfiuninanmeInIAameuenaAeuinman, lenFomianiudunsvaeduiisngg

o dl 1 ! ) A A o v
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p = ' o | | 20
WafFau e UNaN1IMAaasssudNNTianguil 1 (A1 U = 3.979 - 3.989 W/m™C)
WAZEIINGNT 2 (A1 U = 0.953 - 0.959 W/m™C ) aziiulddnuanismaassluusazngy dfania

NaanAdaaiy warlAAIPauLLLLRENTL
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4.3.4 @n1ENAnsUueINTARNILaINANNAY ( 20.00-6.00 1)
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Lﬂ?ﬂ']_ILVIEI‘J_IN@ﬂ’]TV]ﬁ@@\?
Watt
3500000 3217779
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2500000
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2000000
1500000 - 1175665 1201275
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500000 g
WWW“
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NAIINAAARVIIT I IAIANNITZNNTNANNISIUN LA AR N LA AT

a

WHUART 4.7 UAAIKATINAABANNLABIAINNTENIINIA T UNINAAAINKINE1ANT FDIULLUNITS

A-1 B-1,C-1, A2, B-2uaz C-2 Analdianinzninislsuanniegag 20.00-6.00 .
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a
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WMWY 27 TN+ YuBIuu

o v
UUMUITNAE 1 T4.)

aa o
AN10ENanIssuaInIAlRNIg
FIUIRNNANAL

(20.00-6.00 w.)

Toun Nian0agnItias
AR e A1 ( Lhiilauds

W7 12 N4,

Toun wilaNagnItias

A8 W3 A2 |( dasnenaa

WMWY 7.5 T+ YURIU
o 3

wInIUIANANT AL 0.5

730.)

A13197 4.6 LL’M"I\?@@‘]JN@ﬂW?‘V]ﬂ@‘ﬂ\‘l“ﬂ@\?Nﬁﬂﬂ’)ﬂ@"lﬂu’&ﬂﬂﬂtﬁhﬂﬂ
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4.4.1 annznluinngdsuannia

ANNINAABILAZHATLATIZHIBRIANTNNNT M 91ueANs Tuan1eh ldfinn sl 5y

anAaLiinlidn  wuunilimiauudaluaesAgmninigluennseg Tudasaninziiiauny

E 274

uniige A wilmnaansten milidesanuitunaansdesasiianuaimnsalunimmisanilen
meﬁmﬁzum?mﬂmmm%@umnmﬂu@ﬂL%’ﬁzjmﬂ"luﬁé’ﬁ NN HAIAINAAYINTEULAZ AN
annsnlunisinifiuaaufeuldiies  inldinnstamanufeudiiseasnainaiaisdull il
Fmsfisanida uazulsdumuAzesgingiennidnauendeudneunn dunalfrigungi
neluenpsrasanadiesddngeanuazeige iefleuiunilmaagisunansuazuils
1aaa19Nn uarluniensaiudag nilsunagnsnanazilAiaangaNfaunin wazisunon
pnadeuiiinifulunndas  iegnmnfinanAnnsueniduas ANFRUAATARE \aeusadn
d4a1A19 ﬁﬂﬁm@qm‘wgﬁmmﬂmﬂummﬂuﬁqqLﬁu-ﬁwmmﬁqm@mwmﬁm'ﬁzgqndwﬁq
unaansunansuaziaad e eiauynda s iesannanafeuilifiuazanegnie lunaaans

1RNIRANINNGT uazAee”) wReuAIeanaINHIRNga1A e

4.4.2 AN19ENANIU5FUAINARARR 24 FalNs

'
o

AINNITNAABIUAZNATLA T L BRIANINNT IH I uaAsluannEiinnsl §y

aN1ARAEA 24 Folue AZUlAI LLLNTSARRA 19N 8IAINNTE NI AN UTaaTIgn AB
o o XA o Ao a v Py =

HaNaagnINIn eiliiesann WsidusaanINInasiAtANNqANFauNInNgon uarnn

antTRlunsmibsawmiiananuieu (time lag ) Nazdoeidananlunisiinagamnigeganial

a

a1aseanidannafifiadrgumniigeaaniauenlugoing  Wesainaniaunauanaiang

a

faldaunsndramdagnialueiaisls  amiliaamginieluetaisdsligaunnin uazsionn
:

Tutaaanfiu-an Ngpunieinianigueniiuacidas Arufeunazaneglunilsennnsias

q al

Aoe indauRaH Bl g uiifundaianiauenuaznielueans Geaziunisdesanan
NN9ENTINIAN NI BEI4ATBNETIN8I1AT3 (maximum building wall cooling load ) 44438 WAL
WinasanmaenialeeaAINITzN1sMIANE U AN ALsTInNaaasuan . Hentias

NIMNTNNIAEITUN AN LazHIAdN9Rs

al

4.4.3 anefinnnstiuennidaniznainatasy (8.00-18.00 1.)

ANNNINARDILATHAI AT ZHIBIEN NN I uenA s Tuan 19 RTinn g5y
ANNIALANIZIIATNANIY ( 8.00-18.00 U.) aziulgduunnieifinasueAnn1sEnsIAY
Lﬁuﬁ@ﬁﬁ'zﬁm Ao wifaNandnsun esannuTisnagsinnaziinanuannsalunnsinifuens
SauuazananTA lumembawigaanafaunn  ilfauieuaineinianieuannaeusa

dngnieluanaslédesuasdindinidsnnaansider  ludeeninisldeuszuuiiuainia (8.00-
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18.00 1.) AW lilAIINAAaATILII89AINENINIANNIEUTIAAAINUTIBIAS LATAINITE
navinANEiueALIaINTRINIAaNININRANTaEgn

4.4.4 an1azndnnsfuainiAanizinainanea (20.00-6.00 1.)

AINNIINAABINATHATLAT Iz TIaIaN1NNsIE I ueAs luan e dnnslfy
2INARNIZIIAMNAINAY ( 20.00-6.00 1W.) ALARIAIUMULNIRNTHLATINIBIAINTZNNINNAN
fiutdesgn Aa wilsoaansties  asanuilsuaansdeaianuainisnlunisanaiunistie

P ° N Y 9 = = y g o ,

mANFauI uarilAIANaANTautas  AsdiBunuAnFauliuaranien i lundsluga
nanawiuegtiesnin walivdasnaingnmgiainidnisuenifuasludeenn Fadudamanig
Tdussuuilfuenia 1BaiaasFeunazindaudasanainuiiadignislueasfiaziddos
1n  flunarinlinasmunaaniitaaddAin19zn1sniafuiiiaAaINuiieATLaTAINNIZNNg
o o = o o | Aa o o 2
aNfiueatresNiiaNtaansiey TudaaninisldvussuuilfueainiAnainatsau ( 20.00-

a

6.00 1.) HentianTign



UNN 5

NSUINANIGTN mamm’lﬁ"lumia@n LULRATIATT

P ° Y °o a °
Tuunn 54 m@mxmm@mmmm‘ﬂmmnmamLuumiwmm‘u IAEIN1910BIANTN

a

o ) v Ay = o A o
'mmiﬂ@wu\m'mmﬁl,l,uum’m"] fl’lﬁlimmﬂ’lfstvﬂummﬁﬂmﬂ’m’lﬂLL@mﬂ’mz‘l’mﬂ’]iﬂiu@’m’]ﬂIu
UVIﬁ 4 N'ﬁjﬁ':Lﬁuﬂ‘l@ﬂ’]ﬁ‘l%ﬂ’]uiuﬂ’]?@ﬂﬂLLU‘U@'W‘]"I? IﬁﬂqgﬁqN@ﬂ’]‘ﬁ/]@@ﬂﬁﬁl@ﬂmﬁﬁﬂq@@’]?ﬂqﬂ

uannauudalusasArguugdeinidnieluanansesludasaninzihaunasnnigna (dmiy

o

1919 Ue1AN97 IHNN3USLRINIA) WA WU URINARNAIINARRATTIUBIAINNTZNINIAINHN

1
=l Y

WiuRinnanuilaasiiAgesnan (@msunisldaneiansiinisdfuennid) w1minng

%

=
7 q
nageuiueiAsgtuuus e Pz auanaeaInsnuANENNiY  uidiunldaenaeq

a

21A19wNAY Tngazldn1799a8940 1NN 19 NI UAIBIANTNAENINIINARDLAIEABNANILADT

l1/sunsn DOE 2.1 D.

5.1 $18AZLALAURAILULANRDINALINNTUTELNUNS

5.1.1 dayanalluesunnanass

piauke ?WEI@SL%?;I@ UNNEILNF

an N3l | w4 dszian sl -
Al =
27ANT - @aneldinsdfuannid
- anasninislsuaIniAnaan 24 G9lue
- ANENANNTUS RN ARNIZ T AN AT
(8.00-18.00)

R o | =
- ANNNENHNNIUTLRINIARNIZTNAINANAL

(20.00-6.00)
X .
270 #uNa1A"? 100 FANINNAT usautlsmaunx
uilauazan Tuumil azihudsnagisnisuani liuadnsnangaainnig -

NAABY MWWAAZANINAT 1T (RANUNTA 4) 1IINNT
NAABY b
PRIV o a
- annzluiinislsuennia Ae
Nia A1 slelaileundeanun 12 wn. dWuesiinnagnstias

ANduLlszAnannsanamA el 3.984  W/m™C
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paus FUEHGHD) NHEILUB
nilauazdan AANgANFRY 2502 keallm®C .
(si9) NIAUBINI 8.64  kg/m’

Iafifiauds Conductivity 0.138 W/m°C (0.138 W/m-K)
Density 720 kg/m3
Specific heat 0.30 kcal/kg'C (1255 J/kg-K)

an1gninisUfueniAnaen 24 49lue Ao
HUR C-2 HIRABUNTANIALLNAL 27 TH. + JUILUNMTN

wdneas 1 an.  RRTenadnsunn
Ardutlssdninisdnemennien 0953 Wm®C
AANNAAINFRL 66.74  kcal/m™C
NOAUAIHTI 3516  kg/m’
AeUnTANIAI  Conductivity — 0.476 W/m’C  (0.476 W/m-K)

Density 1280 kg/m’

Specific heat  0.19 kcal/kg'C (794 J/kg-K)
YuRIWULAL  Conductivity  0.063 W/m'C  (0.063 W/m-K)

Density 300 kg/m’

Specific heat 0.18 kcal/kg’C (753 J/kg-K)

ANn=niinIsUueMAleIIZNaINaNsY Ae
HS C-2 HUIABUATANIALLINAWY 27 T3, + uumuﬁwﬁﬂ
WNdae 1 30, fupiisnadnsuan
ArdusyAninistnemanaien 0953  Wim™C
AIANRAINTRU 66.74  kcal/m”C
NIRUBIHTI 3516  kg/m’
ABUNTANIALL Conductivity — 0.476 W/m°C  (0.476 W/m-K)

Density 1280 kg/m’

Specific heat 0.19 kca//kg°C (794 J/kg-K)
YuaIuuliLn  Conductivity — 0.063 W/m'C  (0.063 W/m-K)

Density 300 kg/m’

Specific heat 0.18 ' kcaltkg’C (753 J/kg-K)

g o A
ANENANITUSUBAINIARNIZIATNANNAY A

o '

1l A2 wiladagniaNaalLnvu 7.5 13, + Yuaiuimin

q

PUIANANNTNAY 0.5 B3, LUNTNNIAdNTTas
Adulsz@Ansnisanemannudan 0.958  W/m™C
AIANAAINFRU 1053  keal/m*C

NIAURIHTI 56.04  kg/m’
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LTI EAEGHT NNIELR)
NUILAZAAR ABUATANIAILY  Conductivity — 0.089 W/m’C  (0.089 W/m-K)
. 3
(L”v]"ﬂ) Density 600 kg/m
Specific heat 0.19 kcalkg’C (794 J/kg-K)
YUUW.IWIANAN Conductivity — 0.274 W/m’C  (0.274 W/m-K)
Density 1104 kg/m’
Specific heat 0.18 kca//kgOC (753 J/kg-K)
X o Yo Ao ' 1% o 20 @ o
NULALUAIAT lidannurala.nssnamanFauni U =0.05 W/m™C dlusuilsmauns
d‘ % d' a 1 v ¥ =
waldnansznuniiaainnisaigmanuFeuid1virananann
1A NN UUATUAIAT TR E
L o A o = 9 Ao o
Ventilation LLUU@’]@m‘wmmi‘wmmmﬂmuﬂ@:@-wmmq vranangn | usautlsacuaw
o v a
2 la M liiAn1sszueaINA
o ~ o |d Yy A a o
Internal load WULRIaBIRNANITNAgaLAs ANANTZNULR9AN T UN LA dusaudsmaun
a1ng1a9r13 (occupant load) Ifluastszding (lighting
load) , g UnsallW#ln (equipment load) uazn1959dnaa3
AN1A (infiltration load)
K ° . A ;
sud19enAnsg AzNNMmAdeUaIAgLLULAYN DisUs N euanTed
= . Nalaf — = 1
ANANTNUANFANNAY - LANNUNUBIAIAINNY A9l
PR RN R G r) ANWIUZAINUEIANS NHELIR)
1. pAwaenana Wduenaaifouiiay
( BASE CASE )
PRI ) I:I ) fuwenensitiinsaues
ANLUILALL A1ANT (perimeter) Y RGIai
> LLﬁiﬁﬁﬁWW\?ﬂ’]T’]'NLLu’]’ﬂqﬂ’]i
3. gﬂﬁLM?ﬂlﬂuﬁuﬁﬁ (orientation) Nuansnamis T
AU Ptlazfansnnduuuuenans
J ANAZLLUL
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ginile eaviden NHELUB
sud19enAnsg
(5i|) sui9@nAnsg ANELLEINLRANT NHIELIR)

4. 3Usuea

5. glaszaIndausu

6. jdszen

7. pUslaweanaunin

da
WukuuenaAnEnau1es
21A"7 (perimeter) Wiau
114 WANRAANIINITINUT
g

A1ANT (oreintation) NEN
e T

Anan luiiaziangen

WuuuuenAsAuazLLIL

10, suFagAdn

11. guldiadnausnu

da
WikuuenaAnEnau ey
21A"7 (perimeter) Wiau
114 WANRAANIINITINUT
g

f1ANT (oreintation) NEN
e NI

Anans luiiaziangen

WuuwuuenAsAuazLLIL

WU court AN

DMEU—UEWMMW

F19°9% 5.1 uansdayanialiasuuianaas
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5.1.2 9188R8AT843LINBIANTULILIANT Nazinn1smaasy

10 m.
10 m. o
NuNaAg 100 m’
N ¥ 4 .
NUNEIIUR981A"3 108 m”

VUG F7ETANNGIRINAUINNA 2.7 1AT

2. AwRsNNUENNILLINeY

16 m.
6.25 m. Y W
= =
NuAaANg 100 m’
N NUNNINI0981ANT 12015 m’

UNEILNB iZﬂZﬂQﬁNQQ’QWﬂWuﬁQLWﬂW% 2.7 AT

3. UAWABNNWENN9UUWIFY

6.25 m.
16:m. NUNa1AT 100 m’
X A o 2
N NUNHT9UR981A1T 120.15 m
+ MHIELAB ’iwzmﬂm'@\i@’mﬁuﬁ\uwmu 2.7 WMT

4. 3dueaq

5m.
7.5m.
12.5m. 7.5m. v
NuNa1AT 100 m’
5m. o
A a o 2
NUNNUNUBNIBRIANT 135 m

N

12.5m. .
+ VNG 378IZANNGIANANUTINNATY 2.7 1AT
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5. gUaszaInauAY

12.5 m.
5m.
12.5 m. 7.5m. .
NUNA1AT 100 m”
N 7.5m. Y
- NUNEII981A"3 135 m”
m.
MHIEILAR ?Zﬂgﬂqqﬂéﬂ’ﬂqﬂﬁuﬁ\?LWﬂqu 2.7 WURT
6. sUdszan
1 2:Enmi
5m.
7.5 m. 12.5 m. AN\
7.5 NuNeIA"T 100 m’
N ¥ | NUANI9B981ANT 135 m’
UNILILAE ﬁ'xﬂxﬂqqﬂ@jﬂ“\’]ﬂﬁuaﬂLWﬂqu 2.7 AT
7. Usaueanausu
5m.
7.5m.
i 12:6-m. —_— ,
NuNa1Ag 100 m
5m. - 2
N NUNEII98981A"T 135 m
12.5m. X =
VENEIME ITHEANNGIANNHUTNINGY 2.7 LuAs
8. susing
a U
4m. 4'm.
55m.
9.5 m. 9.5m. Y
NunanAg 100 m”
N ¥ o4 .
14 m. NUNEIUR981ANT 156.6 m’

UNEILUBR ?:ﬂ:mm@amnﬁuﬁuwmu 2.7 AT
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9. gUdnT
9.5 m.
4 m.
55m.
14 m.
NunanAg 100 m”
N X 4 . )
4m. NUNHIIUB981ANT 156.6 m
95m. UNNLINB ?:ﬂ:mm@;\‘mmﬁuﬁammu 2.7 AT
10. gUsngAdn
14 m.
9.5 m. 9.5m.
5.5m. S
NuNaIA13 100 m’
) 4m y NUNEIIIUR9D1ANT 156.6 m’
VNG 328IZANGIANANUTINNATY 2.7 LUAT
11. guUsEnaus
9.5 m.
4 m.
14 m. X )
20 NUNBIANS 100 m
4m. 4’4’ = o 2
N NUNHI9UBIBNANT 156.6 m

' 9.5m.

UNEILNP ESEZﬂquQQ@WﬂWuﬁﬁLWﬂ’W% 2.7 AT

12. gUAmALNdRFaALUUN court Nang

10.5m.

o m. 10.5 m.

N

' 3.2m

PN

NuNaAg 100 m’
147.96 m°

[ '

A A %
NUNHUIUBIRIANT

NLNELUR TTEITANNAIANNNUIINANY 2.7 LWAT

U

1IN 5.2 UAANIIEATEEATR43LIF9RIANTLLLIANT Navinn1smaasy



5.2 WANITNAFAUNIINIAAITAUSLSI9RIANS

5.2.1 @an1aznldinislsuainis

98

annnanaasslagiiuianaaansidaruoudaTusresAgungdenianiely

T | = v Ay o = S o
mmifag‘l,umqLﬂJm@mf;:mmmﬂmnmmmﬂﬁlmmf;zwiummiﬂmmmﬁ T9lUNIAe Hil9 A-1

(mﬁﬂﬁﬂmv‘ﬁwm 12 WA, Lﬂumﬁﬁﬂ‘)ﬂ@’ﬁﬁﬂﬁ) untsziiunanisldanuluniseaaniuueinig

TneninnnmeaeunisnadsiueAsNgLlsuLLse] (ASh

a

'
' o =

fneipanfaaasilsunsy DOE 2.1 D. lAnanisneaaaasail

Tananaluudalusiade 5.1.2)

anenleatlsneenmng

. o ~
uauta il g
aanAnTeluaIAseEgendn
g lulnaneziauie

(89n4726.9 C 1138 80 F)

il =
AudaluendAgaung
anAnTeluananseg ugag
gampNlwananzingung

(21.5- 26.9 C 32 70 - 80 F)

PSR =
uaudaluaniAgungi
anANeluaIAsegAIndd
g luananinzinaune

(ANN91 21.5 C %38 70 F)

[] 6131 2583 46
2. pAdsEud g3 2792 55
NI —1
3. A wmanuiugh
’ D 6167 2535 o8
U
4. gusuea
1 4 5941 2757 62
5. guaszendusu El 5983 2716 61
6. jilaszan I{' 5892 2805 63
7. sUsaueandusiu I_I_—I 5941 2755 64
8. Uiy [L1] 5822 2870 68
9. g1lsin IE 5902 2790 68
10. guFngAdn ﬁ 5822 2870 68
11. gUsEnAUAW
9] 5902 2790 68
12, gAwdnwania
2 ¥ o] 5762 2931 67

a
N court NAY

F19797 5.3 uansdayaNanIIMAaLTeaNIR A1 TUgUi19R0ANTULLIFING

Aelaninsiluinisdsuannis
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=

5.2.2 gnaeinn1sdiuennidnaan 24 Falug
ANN1INAAR9LAENNTUNNTIINIA AN LA HATINAA AT ARIAIN1TENNT9 AN
@ A a o Ao ey A o pRp o o = X
duninmaanuiieanmmiatesngn nialsanizninisliueinianaan 24 dalua d9luniipe
p1e C-2 (NTlapaunNIANIaLLN 27 fa+uanuuiudneas 1 anduniisieasnsinn) intsuidiu
nang MU lunIseeNwLLeNANg TmﬂﬁwmfmM@‘umﬁam@maﬁumma“ﬁﬁgﬂéwLm‘um'wj (A9

Algnaaliudalwinda 5.1.2) saapaniamasilsunsy DOE 2.1 D. l@nan1maaadsiail

Building Wall Cooling Load
. , HATINAABATINLIBIANNTE AINNENINNANHIEY
Anwnuzgiliwenans ) WY p 5 UNIRILIG
N1sMIANIEuTRAATN 12ALUBILIIRANT
nifaa1mng (midaendli watt) (daenilu Watt)
1. JUAmANAR A
|:| 2,295,545 262
2. qUAwReNEu /
2,443,575 279
nuvouey  ——1
3. guAwAnnRuin
. 2,667,677 305
U
4. gusuea
4 2,873,496 328
5. glasvandusiu . . B
F 2 875,107 328 AnEninAai
edszuUliuenid An
6. stlaszen o - o
= 2,874,139 328 figranpiinmeluasil
25 eAIALTE UATe
7. 3UsRueanausu Y
|_|_—| 2,875,438 328 WA output data NUNA
989A1 cooling load
8. gulsing 1B9ULURNAB6] 1
[L] 3,346,998 382 ;
AnARWAN <.
9. 3UlFnd
IE 3,325,730 380
10. guldagadn
ﬁ 3,346,998 382
11. gusn@naudu
EI 3,325,730 380
12. qUAmANAR A
- (o] 3,151,873 360
H court NAN

F1999 5.4 uansdayanan1ImaaaLedNiiy C-2 fugLs19e1AMTULLIs 1N

melFan1enanisliuainiAnaan 24 dqlug
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=

5.2.3 @n1aEinn1sdiuennideniziiainatedi (8.00-18.00 1.)
ANN19NAABLAENIITN NN AN IFNATINAAR AT UBIAIN1IZNNTNIAIIN
[~1 ai a o d'd 1 2 dl v aial % o
duninaanutivaiAsniaasnga aalsianiasninisliueniaaniziaainanedy (8.00-
18.00 u.) @alunnAe wils C-2 (WlABUNTANIALLN 27 du+1juanuuniundneas 1 au. ilunilawnasns

1) Wndssifiunanisldanluniseanuuueians taaianamaseUEIINaaaNsiuaNANI NN LU

pinee] (Aenlinanaludalurinde 5.1.2) daneuiamesllsunsy DOE 2.1 D. 1Fuanismnaessil

Building Wall Cooling Load
. . LATILANDATITIIAIAINITE ANN1TENIINNAULEU
Anwnuzgilivenans - \\)17 p B UNEIUR)
N13N1ANE RN AN RAYUBINITIBIANT
NIaNANT (Minendli Watt) (Wdaendlu watt)
1. 9 mAEn 33
! ) |:| 622,568.33 170.56
2 plfoisuin 660,771.66 181.03
ey —— o5 4 '
s gl D 742,440.41 203.40
M9ULIR M '
4. 9ifquaa
: = 793,783.75 217.47
5. stl@szannauAnu
’ [~ 795,773.75 218.07 pmszmsinaody
9895zuuliuanIA An
6. 9ilaszan 4 -
m 797,646.66 218.53 fignmpilaelu 25
eAIAEIA UATANA
7 gﬂmLL’aﬂn@‘umu |£| 800.992.50 21945 output data %W;Jmm
AN cooling load 184
8. gilsig uusaesine 17
[L1] 934,491.25 256.02
NIANWIN .
9. sUsinT
IE 931,662.50 255.25
10. glaeiAdn
Iﬁl 934,491.25 256.02
11. sUs@nduAIL
EI 931,662.50 255.25
12 slAwAsndnia
; E 880,866.66 241.33
A court NANY

F19797 5.5 uAAdBYANANIINAADLTRINIR C-2 UgL31981ANTULILIF 1N

AelAan19enin1sUfue N ALRNIZIIAINA1991 (8.00-18.00 W.)
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5.2.4 @19 NNN13USUaNNARNIZIIAINA1NAL (20.00-6.00 1)
ANN1INAAR9LAENNTUNNTIANIA AN LA HATINAA AT ARIAIN1TEN1T9 AN
[=3 dl a o alld 1 v dl v Qid o A
IUNNARINNUNDTIATITNHATUBENIQR AelAani1asninIsU5uaInNIALRNIZIIATNAIAL (20.00-

6.00 1) Tl

o '

HAe (s A2 (MRFaRNaNIaLLN 7.5 Fu+uanuuu awanansdneay 0.5 au. unil
UIAg191e8) N1szilunanisldenulunisesntuueaiais IanIn1MmMAdeUaIaNIag13iua1ANT NN

sUiguunsing Fospaniiameslusunsy DOE 2.1 D, ldnanismaaeesiail

Building Wall Cooling Load
. . HAIINARAVITIRIAINITY ANN1TENIINNAULEU
Anwnuzgilivenans - \\)17 p B UNEIUR)
N13N1ANE RN AN RAYUBINITIBIANT
NIaNANT (Minendli Watt) (Wdaendlu watt)
1. 9 mAEn 33
! ) |:| 416,160.83 114.01
2 plfoisuin 449,527.91 123.15
ey —— 025 4 '
o plruniui D 463,945.41 127.10
M9ULIR bW '
4. 9ifquaa
? Il| 520,550.83 142.61
5. stl@szannauAnu
: EI 520,824.58 142 .69 ANNITENNTNIAINNLEY
9895zuuliuanIA An
o e = 520,520.41 142.60 fiquungitmly 25
eAIAEIA UATANA
7 gﬂmLL’aﬂn@‘umu |£| 520.763.75 14267 output data %W;Jmm
AN cooling load 184
8. gy uusaesine 17
[L] 605,230.83 165.81
NIANWIN .
9. sUsinT
IE 602,371.66 165.03
10. glaeiAdn
I_lTLl 605,230.83 165.81
11. sUs@nduAIL
EI 602,371.66 165.03
12 slAwAsndnia
o IE' 570,707.91 156.35
A court NANY

F197971 5.6 UAANdBYANANINAADLTBINII A2 U598 TULILFNG"

nelFaniaziinisUiueniAeniznaInaneAy (20.00-6.00 14.)
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5.3 WWINNNITHANTUILASAATIZRRANITNARDS

el ﬂfﬁﬁ?ﬂ@:ﬂdwﬁqLmeqﬁi"ﬂum@ﬁma*mwme‘aLmﬂzﬁw@ma‘wmm ANN"3
1/1mmmmﬁqmamiﬁummiﬁﬁgﬂéwmemﬂ TPEAZ LA EAZLB AN TN NNENTNT B
gﬂi’f]\iﬂf]miﬁ%v‘hmimmu saudenIsIAdndaulinnunistnamanuFeurunileia

e eldidudeyalszneulunsinaziianimaaesiuindasald

5.3.1 ANHOENNNNENINIadgLINeIAINazinnImaaey

a & A o= o = = o ~ a o ;
® W@qﬁ‘mqwui/)?l@ﬂﬂu@‘i/lﬁﬁnﬂ“] Zﬂﬂﬂ’)u\n—]ﬂﬂq?U\7L\7’77’1Lﬂﬁ7@'7775’792‘7./5"7\7@'7?77?

Nuafieie a5 unnrTan NuaTieTet 15NN T
Anenueglsng . . .
¥ ifinaneagineanans (m*) MAnansaglinesenans (m*) ST
|IANT )
N E S w N E S W (m?)
: gﬂ?im?iﬂu 634 27 27 27 27
] 25%) | (25%) | (@25%) | (25%) i ) _ ) 108
g9 108 /m° (100%) 98 0m’ (0%)
. qUAwmATLEEN 432 16.875 432 16.875
UL UL (35.96%) | (14.04%) | (35.96%) | (14.04%) _ ) ) ) 120.15
] 291 12045 -m’. . (100%) 290 0 m> (0%)
 qUAwAnuiuin | 16875 432 16.875 432
PO & (14.04%) | (35.96%) | (14.04%) | (35.96%) ) ) ) ) 120.15
D 994 120.15 m’°—(100%) 998 0 m°  (0%)
- Usuea 13.5 13.5 33.75 33.75 20.25 20.25
(10%) | (10%) | @5%) | @5%) | (5%) | (15%) ) ) 135
E 99 945 m° (70%) 393 405 m® (30%)
. jUaszeanay 33.75 13.5 13.5 33.75 20.25 20.25
Finul E (25%) (10%) (10%) (25%) _ (15%) (15%) ) 135
99945 m® ~(70%) 590 405 m® (30%)
glaszen 33.75 33.75 135 135 20.25 20.25
= (5%) | (25%) | (10%) | (10%) ] ) (15%) | (15%) 135
994945 m°_(70%) 991 40.5 m°~  (30%)
7. sudueanay 13:5 33.75 33.75 13.5 20.25 20.25
o 7 (10%) | @5%) | @5%) | (10%) | (15%) ) ) (15%) 135
99 945 m° (70%) 590 405 m* (30%)
quléing 21.6 25.65 37.8 25.65 16.2 14.85 14.85
(13.79%) (16.38%) (24.14%) (16.38%) (10.35%) (9.48%) _ (9.48%) 156.6
Ll 994 110.7 m® (70.69%) 994 459 m’ (29.31%)
. qul6ind 25.65 21.6 25.65 37.8 14.85 16.2 14.85
(16.38%) (13.79%) (16.38%) (24.14%) (9.48%) (10.35%) (9.48%) _ 156.6
91 110.7 m°  (70.69%) 91 459 m> (29.31%)




103

Nuaieaitedt a1 5unnrTann NuaTieTet & 5Nt UL
ANl . . Y
¥ Mfnansiaglinsenans (m?) MfAansagineenas (m*) ROSSET
e N E S W N E S w (m*)
10. glsfagadn 37.8 25.65 21.6 25.65 14.85 16.2 14.85
(24.14%) | (16.38%) | (13.79%) | (16.38%) ) (9.48%) | (10.35%) | (9.48%) 156.6
n 98 110.7 m°  (70.69%) 90 459 m° (29.31%)
11. gUsindindusdu | 2565 37.8 25.65 21.6 14.85 14.85 16.2
E (16.38%) | (24.14%) | (16.38%) | (13.79%) | (9.48%) _ (9.48%) | (10.35%) 156.6
998 1107 m°  (70.69%) 91 459 m> (29.31%)
12. guAwiden 28.35 28.35 28.35 28.35 8.64 8.64 8.64 8.64
inFadl court (19.16%) | (19.16%) | (19.16%) | (19.16%) | (5.84%) | (5.84%) | (5.84%) | (5.84%) 147 96
nan @ M 1134 m° (76.64%) 99N 3456 m°  (23.36%)

= o Ay v o o o ,
AR Nudﬂiﬂiﬂ?UﬂW?UQL\'i’WlLﬂﬂﬂ’mﬁl’]gﬂi‘%‘iﬂ’Wﬂ’]i‘

= o ah ve o S a o .
AR E\Iu\‘mvl,ﬂ?'i_lﬂ’\?‘]_l\‘]L\‘]’W]Lﬂﬂ”’l’]ﬂﬁ]'}@ﬂ?’]\?ﬂ’\ﬂ’]?

1 2 1 1
NN 5.7 wanedndauituintesnisiiafae InaAniiianistainifinansiaglinsennns

waeme  UuuuenARsNgLSILLAUeRs (UL 4-7) , WULEY (WUUT 8-11) uaTUULE
4ol o Ay oo g4 o dnwe
\WWALINAB)3AH court M9ANAN (LT 12) 1 arlAnwuzaasnuindsnldiunis
o dl a s ! U J o o/ i’/ v o R M v
Taiiaandagiineassaiaigessnn-deaunnsneaiuly - AeiufRdeasldls
indayaniesnudndniosazaasnuinien Hiunistveresgluuueansie 3
a = = o i =~ A o Y =
wuuNfAnFaumauiy  waduieanetiinnlddsenaunisiiaisaunlunig
FATISUNANIINARDIYINTIY
a 42/ d’ v a 1 10 £ =K o d’ a o U
®  WAPUIWUTIZBINWNTIASN s [HA1T989nI91 79 TiNAa1NAagLi1981A18
-/ 2 X 4 o
B . WiRilienAng-(m’) FINNUTINIIY
anmeuzglineeInng Y ,
N E S w ViauuA (m’)
1.gﬂ?4'm§'ﬂm“@§m |:| 27 27 27 27
108
(25%) (25%) (25%) (25%)
2. gUAmAnNRW 43.2 16.875 43.2 16.875
— 120.15
MNUILEY (35.96%) | (14.04%) | (35.96%) | (14.04%)
3. gUAwmRENELEN 16.875 43.2 16.875 43.2
v 125.15
PNUUIAN (14.04%) | (35.96%) | (14.04%) | (35.96%)
4. susauea Ill 33.75 33.75 33.75 33.75
135
(25%) (25%) (25%) (25%)
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5 . WunreanAs (m) FINNUNUTIS
Anmeuzglineenmng Y ,
N E S W NUNA (M)
5. 3Uasrandausu EI 33.75 33.75 33.75 33.75
135
(25%) (25%) (25%) (25%)
6. glasvan |_|—_| 33.75 33.75 33.75 33.75
135
(25%) (25%) (25%) (25%)
7. Usiueandusi |£| 33.75 33.75 33.75 33.75
135
(25%) (25%) (25%) (25%)
8. gl 37.8 405 3758 40.5
[L] 156.6
(24.14%) (25.86%) (24.14%) (25.86%)
9. gUlFnd 40.5 37.8 40.5 37.8
= 156.6
(25.86%) (24.14%) (25.86%) (24.14%)
10. gusiaglAdn 37.8 40.5 37.8 40.5
1 156.6
(24.14%) (25.86%) (24.14%) (25.86%)
11. gUdaEnAUA 40.5 37.8 40.5 37.8
E 156.6
(25.86%) (24.14%) (25.86%) (24.14%)
12. gUawaandnia 36.99 36.99 36.99 36.99
: @ 147.96
H court NA (25%) (25%) (25%) (25%)

= o & — 1o & = o o a o .
;139N 5.8 Lmmmmmuwummmmmmﬂ Imﬂ"l,ummmm?mmmmmmnmgﬂa‘wmma‘

5.3.2 NMIMIANEAAIULTNIINIIE BN AN TRUE TN TIAR9°]
dmiunsmasaslugnnsiiinssuena HAIREATNINITUINATINYBIANNTY
naeuifuresszuuyfuenidionmn (feinandlludalunanimaaessesni 4) uaz
aginnsunandadariuninisdnamannyiauiumimageulufigsne  iefiastinlldu

e lunsinnsiiareitgualunimaseLriianaaansfiuen AL aLLFNe) Al

=

5321 “&ningninisdiuainidnaan 24 doldq

. mﬂ‘%mmmm?ﬂuﬁﬁwmmumﬁqmmmfmmmm%ﬂ (Watt)
- North East South West
NTIS A-1 1,639,495 2,790,303 2,493,506 2,282,830

(17.81%) (30.31%) (27.08%) (24.79)
NTI B-1 1,672,445 2,743,345 2,511,870 2,328,578
(18.07%) (29.64%) (27.13%) (25.16%)
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. A BrnnAufeufitn s AgeUsILAAR AT (Watt)
o North East South West
Nl C-1 1,734,865 2,780,326 2,682,223 2,407,876
(18.25%) (29.25%) (27.17%) (25.33%)
N A2 379,568 668,404 594,151 538,989
(17.40%) (30.65%) (27.24%) (24.71%)
Nl B-2 387,130 676,011 603,297 548,070
(17.48%) (30.53%) (27.24%) (24.75%)
Nl C-2 388,675 674,510 603,374 548,996
(17.54%) (30.45%) (27.23%) (24.78%)
NHEILUG) NAIINAAB AYTIIB AL FHN A S auitn e kR agey azAalantyly
FalusiiinsAuesecFuennirwingu ez Funnnsfeufidnamsnumi
nageLduAuan %vmwﬁqﬁﬂmqmm?{@u'ﬁ'mmmm%’@uﬁ%ﬁ'mmi du
AL Az gt afAnIInIslAReuTiTeIAgaTaneaNAINeNANs
;19971 5.9 AN AAAEIULFNIUNTANENAINF U U ARG
meldannsiiinisdsuennanaen 24 4ol
5322 annEifinsiuenAlemiziaainanady (8.00-18.001.)
. AN BN AL AU TN A GO LI AR ATIIT] (Watt)
- North East South West
N A-1 2,226,162 2,979,223 3,156,884 2,999,431
(19:59%) (26.22%) (27.79%) (26.40%)
W13 B-1 1,730,063 2,683,930 2,578,187 2,201,314
(18.82%) (29.19%) (28.04%) (23.95%)
Nl C-1 1,195,276 2,100,034 1,871,500 1,460,692
(18.03%) (31.69%) (28.24%) (22.04%)
N A2 407,349 674,535 621,253 514,719
(18.37%) (30.41%) (28.01%) (23.21%)
Nl B-2 105,150 288,100 199,740 126,708
(14.61%) (40.03%) (27.75%) (17.61%)
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. A BrnnAufeufitn s AgeUsILAAR AT (Watt)
o North East South West
Hide C-2 90,889 192,618 142,544 129,358
(16.36%) (34.68%) (25.67%) (23.29%)
NG NAIINAAEATITILe AN BN DA S Ut Mr R agey azAalantzly

o S = o 2 . P | o
T laeNANgAWATEU T UaINAWINTY  uazANTNIANERUNNN BN HNUHTER

neaaufuAiuan azuniefsiiAnanisindeunvesanuiaudngennns dou

ANAL AZUNNDNTIANINNITIARAUTNUR4ANNTAUAANAINANANT

F19749 5,10 wanIAIEAdIULTHNUNSEINAYIN TR UNUN T ARNG)

Aelsan1aziin Ui uenn1menIZiiaINa1edis (8.00-18.001.)

5.3.2.2 AN1MZNANI3U5UaINIARNIZIIAINANNAL (20.00-6.001.)

. At BN iRt d e mHA L Aga LI AGE AV (Watt)
- North East South West
N A-1 -760,745 -760,745 -760,745 -760,745

(25%) (25%) (25%) (25%)
N B-1 -315,045 -322,466 -278,609 -215,323
(27.84%) (28.50%) (24.63%) (19.03%)
NI C-1 201,436 226,972 362,252 478,501
(15.87%) (17.89%) (28.54%) (37.70%)
N A2 -92,267 -94,791 -86,602 -70,230
(26.83%) (27.57%) (25.18%) (20.42%)
Nl B-2 197,928 247,612 288,678 314,600
(18.87%) (23.61%) (27.52%) (30.00%)
Nl C-2 231,085 330,018 337,441 332,701
(18.77%) (26.80%) (27.41%) (27.02%)
UHIEING NasIuAaeaTITIes A AN FauTidname T magey azAsanzludalis

= a oA o 2 ! P | o =
ARNsAWATANLTUANNNAWNIY  uazATNN A NTAUNaNEHN UNII AGa LN

\ 2 a A A o P !
wuanuan 'ﬂxﬁﬂqﬂﬂ\ﬂ’]ﬂi’]'\\?ﬂ’]ﬂﬂ@’ﬂum"ﬂ@\?ﬁ’]'\llﬁ"ﬂulfﬂ’]é@’lﬂqﬁ‘ AVUANAL AL

PUNL DR AN TARDUNUBIANNFAURDNAINAIANT

FI1997 511 uaneAdRdauENIuNstN AN F U URTIR AR

AelFAdan1E AN FUR N ARNIZINAINA19AY (20.00-6.004.)
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5.4.1 @n1aznldinislsuainis

whRauisunanimaaas (Meils A-1 iuesimagay)

LTOIIT GIEIN|

He= {] /a0 Aldd B S [ al [

O Suaudalusifirnguungdennmanieluenansagludasangniaziiauny (21.5-26.9C %ia 70 -80 F)

WAL RN 5.1

Al > R o
u@mﬂﬂﬂquHIMWEUN@ﬂﬂiwﬂ@@ﬂﬂﬂﬂimmﬂﬂaxwiuuﬂﬁ?ﬂTUQWﬂﬂﬂ

218481A173LULLIFN "]
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LULRTANT

S o o Sy = A
mm_l?ﬂumﬂumuqmqimwmmqmuqmmm Anneluan ﬂ’\ﬁ“ﬂ@%iu

UL gﬂé’mmma ﬁqamquummmmmm@gﬂmeﬁﬂﬁumﬂngﬂﬁmﬁﬂu 534
(Beanuanilias)
1 @ 1NN9190AN3FURMRLNAR TR 13.47%
2 A NINNI18IAN9ILRMRENARFA 11.11%
3 5] NNNd181ANILRMARENAR TR 8.59%
4 — NINNI12IANIURMANAR A 8.19%
5 g NINNT81ANTILRMAENARTA 8.01%
6 IS NN ANTILRMAENARTA 6.73%
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nauRauifad i luidmgnugienmanisluanesiieglu
SuAUN gﬂ’a"’mﬂﬂ AT TRNANNZUNALETB981A97L Lmuﬁimﬁummigﬂﬁmﬁm n5a
(Fraannannliiies)
7 O NINNT81ANTILRMAENARTA 6.65%
8 [ NINNG18ANILRMAENAR TR 5.15%
9 |:| 4 uamnsul3auiiisn (BASE CASE)
10 D dagninenAsglAmaNaRFa 1.85%

F1999 5,12 uanensilFaumeunasmesa uandn il Ag g ianianie uanans

o

ag/ludasaniezhauiavesenAnsgluuusing AuenAnsgLamanndsia

Apgzinazanilsneea

ANEANIINAABIaELInlAGY 8aa1Indss LR mALNuE19suuesauaAns

WennULREaEauuda lnerasAguingieinaAnialuaiaisag ludasantasihaunetaandianans

sURwReNAnFanidy BASE CASE  daup1mnsnizdinuuudu o daullanusudalusresiguingi

al Q

v
o o o

an1anglueansfiag ludasaninziiauigninndneanasgdmae udnFanidn  wasileRasunis

q

91/31981A199INNANINANBIAZWIWIY BULRIANIANAIN LT InsnasAgungRan1Ania e

o

agTugsannziiaunaNInty Aazilany iy ENieIATLILLAR-NTZA IR aN LAY NUTITa9MITs

o o =

T P P i = o & o < o v
ATAITHINNAN Lu@mﬂmummigﬂmm@ﬂmmm\mgﬂLmumwummmmﬂumwmzmLﬂuﬂquﬂ@u

q
v '

wardunaeniionasies AnEusAINaNNasinaet eI nd1nAe lutdasainasiuiiguuni
2IN1ANNEUANAAIGINY AdNTauazADE ] iAUFARHINIRa AT el vinldAguuninae
TuanAsgeaulunandann  uazludaanatdu-Andagnngiainidnisuenifiuacuda Anufaud
azanagniglueasiazAee ) dnameangniguen Pnldguugieinianialueiaisludaanaids
- a . > > o X a X A o
NANUHANAT  TIWGANTINANTEIEMANNFRUIERATeBNAINEIATTAIMNNEHE aviinaulnekTseq
o = P o T = ' 2 ] a =
aranaifludonanslunisuaniasuaninien Auinainaildsn ArguugietniAnisluaiansazd
ANAN RS unaesanang TragiluuuetasndnsnisdeiuduuuuuE Aduas RN U NTININTY
o ¥ a dl % k7 % =3 o v o a a o
Az liifanisuanidaauaniniaudn-eenldunuazsania  vinliagunginialuenaislAusdu
AINGOINANEINIANIEUANAIAITNINNGT (ANINT 5.2 Ua¥5.3) iHafansnilngsanudnaziiugl A
AUNNRDINIANIBUBNDIANTIUTINEU-AY azdAANouNNGalue TeazyinliifiafiAn1eansaemn
panfausananarmsuaziiunalidgumnieinianeluanasidnsaenludeanaisfaingnn
avsnadneadaniieaesgliwenissegunieniAanigluanasiAeiAneLeaNiig
8113 IHANATUIANENINT 5.9-5.11 azuiulddulianansiiongluuuiiianzduean-nzdunn axll

AN3uuANFauN N EuNe ludAgauin NIt luuun A dwite-18 TuudnamaanNgn g4
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ﬂqﬂqﬁ“lﬂNWH‘W%@\?NH\?@%IHWﬂmzquﬂ@ﬂ-mzqumﬂﬂqﬂ ﬂ@zﬂﬂqﬁﬂqmﬂqqﬂiﬂuWﬂ’]ﬂLwN']uf\lu\'islu@@

' [ v
] a =X v o

o c v pRp oA A A aa
AUNNINUUAIE @Q’QzLMuvLﬂqqﬂNf‘]ﬂ’]ﬁ“ﬂﬂ@@\i"ﬂ@\?LLUUﬂqﬂ’]iWNgﬂﬁ"}\i@LM@ENNHNWQWQLLHQWQW}I

AuudalusaasArguungiainianisluaaisiegludosantaniiaunsdeandtuuuenaisgdmas

o

o P PP S o o a o o ! 4 = o 1
ﬁlﬁ'm LuﬂqqqﬂNWuWﬂ'ﬂQNu\‘ﬁnqq\?F]'JELHLLH"JV]ﬂﬁ]:ﬁqu'ﬂ'ﬂﬂ-mzquﬁ]ﬂﬁqﬂﬂqq LL@zLNﬂLLﬁ‘ﬂULWﬂUﬂUgﬂ?"N

= o A A a  A g Ao o ! a
BIANTLLUULAEINUAR LL'U‘U'P]qﬂqi‘gﬂ@L‘W@EINNumqqﬁl\‘iLLuqu@uwN@ququﬂmIN\?m@\iﬂqﬂmﬂﬂﬂﬂqﬂqﬂﬂqﬂ

' ¥ o
o o a o aa

luanasag lutasaniziauienInnauuLeNANsAmaNa g ANl BASE CASE  Wianilgsneanmng

-dl d‘ S v A o a 1 o 3 £ dl 1 o Y o
WULAMASNHUE MR LARANIINITIMUIR1ANIANAY Aazlinanimaaesiuanseiuliai

AN NANENAAINA21TULE

Temperature

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 time

nd 5.1 nevluansaNdniusssrdgamneIn AN euanuaznnaluenag

219981AN97LULLIANS ma’lﬁmqumﬂﬁm@ﬂ%mmﬂmmj’qqLqmrﬂ'wj 20494 (Jun,15)
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5.4.2 @n10enanisliuainidAnaan 24 dqlug

uReusunanimeand (lduik c-2 Wuntlmagan)

Watt

O ]

e T = B L R (= Ty T =] B T=Y

O nasquman AT 9AINTZN 1T AN U NHTIaN AT

a

5.2 waAIN1uFUNEUNATINARRANILUDIAIN1TZNITNN AN AN AN N

81A13212987A" U LLFNe MelAdnNaENdnsiuenAnsen 24 49N

HULBNANT

iﬁ

=)

71$1981A03

= ?:J/ = 1 3 <
MrFeUfituNaTINAaeATaTa9ANINNTENNIRNANNLET Y

] o P o o, o o
m@ﬂ'ﬂ’]migﬂuﬂu{mﬂ ﬂuﬂqﬂqigﬂ@l,ﬁ@ﬂﬂqﬂ?@ (Liﬂﬁﬂqﬂu@ﬂiﬂﬂqﬂ)

ifluanansilBauiney (BASE CASE)

[
2 - | mnﬂdﬂmmigﬂ?qll,u?;ﬁmvﬁﬁm 6.44%
3 D mnﬂdﬂmma‘gﬂﬁu?ﬁuﬁ@?@ 16.21%
4 S mnndﬂmmigﬂ?ﬁu?{ﬂu%ﬁm 25.17%
5 5 mnnfiﬁmmigﬂﬁm?{ﬂu%ﬁ@ 25.20%
6 [ uﬁﬂﬂdﬂﬂﬂmﬂigﬂﬁLuﬁﬂuﬁa§m 25.24%
7 | mnﬂfiﬁmmigﬂﬁmgﬂmﬁ@?@ 25.26%
8 @ mnﬂdﬂmma‘gﬂﬁu?ﬁuﬁ@?@ 37.30%
9 g mnﬂfiﬁmmigﬂﬁmgw%ﬁm 44.87%
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L. 4 , s FeufeuNaTNAaaanItue9AINITZNNIMNA N
UpLIN 31$1981A03 L 4o 4 3
18981193 LuLLsne TuenAnsglAmanndnia (Faeandenliuin)
10 NNNI181ANIURWMRENARTA 45.30%

F19797 5,13 uARINSTELTEUNAIINAAATITII8IAIN1IENNINANLE NIRRT AT ML

=

. o - I v I~ o o
BN ﬂU@Wﬂ’]ﬁ‘gﬂ@m@HN@ﬁ]i@ malfaniasidnisdsuannidnaan 24 dalug

A zwaranilansua

Lo 4 . NSPEUW LN UTII9H18 AN L LLILIENSe]
UL 3191989A78 S T
Rl P IR RITET G
1 |:| fluenasinlFauiney (BASE CASE)
[ . oA o
2 D 1NN91871AN3FURRENARTA 11.25%
3 - NINNG18IANIFURMRENAB TR 25%
4 @ NINN9189ANILARENAR TR 37%
5 i NANdN@AATILRWRENAR TR 45%

o

= o X Ao . o o Ao
13NN 5.14 LLZQﬁ]\m’]ﬁ‘l,ﬂ?‘ﬂ‘]_lLV]T-'_I‘]_IWLL‘WN‘LN@’]ﬂ’?i‘m@d@ﬁﬂqﬁ‘gﬂl,l,‘]_l‘]_lﬁﬂ\'i"] ﬂ‘i_l‘ﬂ’]ﬂ’ﬁgﬂ@mﬂﬂu@ﬁﬁ@

\HENATUNRNEANNILFE LN UNATINAARATINTIIB4AIN172N 13N AU
\nanEiieAsese1AsuULs1e] TneFaeduduaindntesliunn Tunieei 5.13 funanis

p X 4 o ) ~ o o v a
L‘Lﬁ?il‘].lLVIEIU‘W‘L!‘V]Nu\i'ﬂ’lﬂ’]ﬂ'ﬂﬂ'ﬂﬂﬂ']?l,l,uum’m"‘] IﬂﬂL?ﬂﬂ@uﬂu@qﬂﬂf]u@ﬂiﬂﬂqﬂiumf]?flﬂm 5.14

1 [ 1
aad

AzFUlAIN LULAIANIN AN UNUBINTNNIN AR A1N1TEATNIANfiudnad Tl soe 11
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e o 9 A @ o = P =
wazdnilirasanasazininnidusananslunisuanidasuauiauina nsesenineiunnng

o
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s 5] 3,823,134 3,325,730 13.01 %
12. @ﬂﬁmﬁﬂmﬁm%@
’ ‘ @ 3,625,643 3,151,873 13.06 %
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UIAATUBINTN N UANALHANENAAANATINARDATNTIUDIAINITLANTNIAIH LI UIBIAIAITHAN
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AurrundnguiianaagstesfuNiaNnag1s8n luannesiinisdsuaninidnaan 24 49lue wanay

wudn HAnasinaiueglugos 12.96 - 13.83 %
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6.1.3 @an12LRAN1TLFLRINNARNIZIIAINAN9T1 ( 8.00-18.00 U.)

NANTINAADYTRINIAANIIAINIINEUAN
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AN 1 U =3.979 - 3.989 W/m™C nANA 2 U =0.953 - 0.959 W/m™C

q q
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AN U W) NHRATINAREAYINLI89AINIIENTNIANEIUIBNRIANININNGA ( AINUNTA 4 T3
lunflae WRIAgIaNIALITEN 7.5 Ta. +1uaraIana N Nas 0.5 1u. iduriiinaaansies )
N 1MIN199aaL TGN UILT998IAN9EE INENINNTUIRANIENLAINNT HNIUBIAITUATLAS
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HATINAREANITIIR9ANNTEN TN AN NITULR9R AT

(wdaendlu watt )

Anwnuzgilivenans — — — - nWReufaunasng
NS A-2 ( qzﬁ@ﬂ@mmnmm 7.5 pidg C-2 ( AAUNTANAIALLINUN 27
T+ JURNLIUIANA1T98T 0.5 T+ YJuanuuiundneas 1 1)
gy.) Wunlannagnsdas Wunlanaadnsunn
1. pawReNdn A [] 1,765,961 622,568.33 64.74 %
2. slAwaauiugn
: 1,899,886 660,771.66 65.22 %
ANELUIUBDU I:I °
3. sURwRsNELE
., D 029,157 742 440 .41 63.41 %
ANELUABIN
4. sUFauan
: 5 2,207,550 793,783.75 64.04 %
5. paszandudny [ 2,208,090 795,773.75 63.96 %
6. glasen = 2,209,923 797,646.66 63.90 %
7. pAupanddmy ] 2,207,866 800,992.50 63.72 %
8. iing [L] 2 568535 934,491 .25 63.61 %
9. o = 2.553.723 931,662.50 63.51 %
10. gudagadn Inl 2.568.535 934,491.25 63.61 %
11, susadnausinu
: 5] 2,553,723 931,662.50 63.51 %
12. @ﬂﬁmﬁﬂmﬁm%@
) ‘ @ 2,420,771 880,866.66 63.61 %
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UIAATUBINTN N UANALHANENAAANATINARDATNTIUDIAINITLANTNIAIH LI UIBIAIAITHAN
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ﬂ'lf]’ﬂ‘VlﬁW@‘V]Lﬂm@']ﬂgﬂLL‘JJ‘JJGI.I@\?@'WF]"]? IQEILN@LLE{?J‘]JWIEILIN@T]"]?V]m@ﬂ\?ﬂ]'ﬂ\i'ﬂf]ﬂqﬁ‘gﬂﬁ\q\ulﬁuLﬂﬁl'g

AUITUINNTNNIAR1 TR A UNITINaa191 N Twan19Rdn1l5ua N AanIZaInae Ty

(8.00-18.00 1.) udnazwuadn HAuaseiuagludag 63.41-65.22 %
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6.1.4 dn1azARN1UFURNARNIZIIAINANNAL ( 20.00-6.00 14.)
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NvNInAaeLluEegluuLTe981ATIHe INENINIIMRANTENLAINNIT T UEIANTUATING
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HATINAREANITIIRIANNTENIIN NS UTR9R AT

(wdaendlu watt )

Aneuzslseenmns — — — - nWReufaunasng
Y NIl A2 (JaRnaNIaLMWn 7.5 NIl C-2 ( ARKNIANIALLUNAUN 27
T+ JURNLIUIANA1T98T 0.5 T+ YJuanuuiundneas 1 1)
gy.) Wunlannagnsdas Wunlanaadnsunn
1. pawReNdn A ] 416,160.83 1,167,088 64.34 %
2 girdeaihul 449,527.91 1,251,646 64.08 %
N9ULIUAY (— T\ N\ T ' °
3. sURwRsNELE
., 463,945 .41 1,344,995 65.50 %
ANELUABIN
4. susiuea Ill
520,550.83 1,458,783 64.31 %
5. paszandudny [ 520,824.58 1,459,605 64.31 %
6. glasen = 520,520.41 1,459,300 64.33 %
7. pAupanddmy ] 520,763.75 1,459,939 64.32 %
8. iing [L] 605.230.83 1,697,493 64.34 %
9. o = 602.371.66 1,688,399 64.32 %
10. galéfagedn Il 605.230.83 1.697 493 64.34 %
11. glsiaEndusu
9] 602,371.66 1,688,399 64.32 %
12. gﬂﬁmﬁﬂmﬁsﬁ@
@ 570,707.91 1599278 64.31 %
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FN9NT 6.4 WARNNIALSEUWEUNANIINARBLIIBINTIN A2 uaz C-2 fiugdieanasuuusnge

Aaldan1azninnsdFueaniAanizinaInanaay (20.00-6.0044.)

IHaaN3NANNANIINAAeluA1997 6.4 Mnldanisnagllddn nasnen’ld

UIAATUBINTN N UANALHANENAAANATINARDATNTIUDIAINITLANTNIAIH LI UIBIAIAITHAN

i a a aa dll = ) =
ﬂ'lf]’ﬂ‘VlﬁW@‘V]Lﬂm@']ﬂgﬂLL‘JJ‘JJGI.I@\?@'WF]"]? IQEILN@LLE{?J‘]JWIEILIN@T]"]?V]m@ﬂ\?ﬂ]'ﬂ\i'ﬂf]ﬂqﬁ‘gﬂﬁ\q\ulﬁuLﬂﬁl'g

AUITUINUNTNNIAE170a 8 TUNTINIa4717:87N TUAN1ZARN19U5UBINARNIZIIAINANNA Y

(20.00-6.00 1.) udnazwudn HAuaseiuelutae 64.08-65.50 %
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AmfugieiniaFauduluilezmalng. InedwusUsoy ginuniuda ara1390

walulagianmns anzanilnenssurmans aiiainsninninenae , 2537.

8%im Aupnaia, WA, annilnenssuuazmatuladl . ngamne : 91AINININUNINEAY |, 2540,

Useiiug aglfemng . nasaanisdiemanufeudngdenissaasyunnianideddeainie .

IngninusiFyaanningn aramatulatiennns anzaniilaanssuaans aiag
nInINUNANLNAE | 2587,

WAL UATAULATUNANAY, N9X. ANANNUSNENAWIUIWAATT . ANWATIN 2. NN : NDY

AUFNHINANIL NINRAUILAZASETHNANIYE NFENIwIneAanfinaluladuasds

WIRRBN ,2536.

o

Andde qmineed . n91iuilgeniiienansiinaannisanamAINEeL | NIANE 81A199899HNAY

q T

neadaurangnas e dnusiBynyiunitdudgn araniaunalulagenans Ao
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A.J. Elder and Maritz Vandenberg . AJ HANDBOOK OF BUILDING ENCLOSURE . (n.p.) :
Architect Press, 1974.

American Society of Heating, Refrigerating and Air-Conditioning Engineers. 1997 ASHRAE
HANDBOOK OF FUNDAMENTALS. I-P Edition. (n.p.) : Atlanta , 1997.

Kwang - Woo Kim. THERMAL PERFORMANCE SIMULATION OF OPAQUE BUILDING

ENVELOPES. D. Arch. Dissertation, University of Michigan, 1984.
Givoni, B. MAN, CLIMATE AND ARCHITECTURE. New York : Elsevier Publishing , 1969.

Givoni, B. PASSIVE AND LOW ENERGY COOLING OF BUILDING New York : Van Nostrand

Reinhold, 1994.
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q' 1 e 4:1( ° L ] av ‘.
A5l 1 udavmaNyszansmsanusen (k) UATANNMB LI IFN6I

—

| @dun 159 ATIIRINLUY A1 k
| nn. u.” SRV
1L UHWTLIue LeFIUEARE 1860 0.198
S 2| UHUAWIMNUANIYTAUUERIUAAER 720 0.108
3 faepgmﬁomﬁﬁwﬁwnaaﬂaﬁ 2240 1.226
4 | {euiu (bitumen) 1.298
5 | 83
(2) whs uazauuvieladaouruluian 1760 0.807
(b) AT 6% 1872 1.211
(c) mis (laiannlu) 1.154
6 | AOUNIA 2400 1.442
7 | ABUNIA THALT TWIRAMUAWIULGN 9 960 0.303
1120 0.346
1280 . 0.476
8 | uiulinen 144 0.042
o | wdulWiuas (fibre board) 264 ° 0.652
10 | Wweinma (gloui)
(a) wuuaiau (Blanket) 10-24 0.038
(b) wuuunu (Rigid board) 32-48 0.033.
(c) wuuried3a (Rigid pipe sections) |  56-80 0.038
11| uHunTzan 2512 1.053
12 | low ;wDuudiu wisaenldagrzwing 32 0.035
1"&@1‘5% 2 UK (W)
13 NHUT LT 880 0.191
14 | uiwlideanfeueia
(a) NaIU 1024 0.216
(b) thuna 640 0.123
15 | lans |
'(a) Tam:mamaaagmﬁw WUUFITUAN 2672 211
(b) nosues TMoFowrdizd 8784 385
(c) winn® 7840 47.6
16 | lous aauvwiiuuein 32-104 0.035-0.032
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. Py ¢ i a S ) 2/ ) : @ [
a3 WA 1 (A2 UFAIAIANLTZENEMIHIA 5 B% (K ) UAA INHI MUK YDITAAGTH 9

—T] < , -
giaun | - 0 AMURUILUY Mk
. -3 - ¢ 1 -1
- nn. . Yaa u e
/_1 -~ v A A =Y
47 mqlﬁmumaﬂ@m
(a) Dy - 880 0.191
(b) Yuay iminun | 300 | 0.063
WIMUNTUIANA 1104 0.274
(c) wailart 616 0.115
~(d) Yungane 1568 0.533
€A «
(e) vodiliglayi 640-960 0.202-0.303
= = P f P
18 | Indaledu waroom 16 © 0.035
19 ,,..,Iw‘é'g‘%mu Wy 24 0.024
< [ ° X
20 | IRQMINU PVvC 1360 0.173
W o b N .J"
21 | @uBAMATY (SIUTD) ANINTY 14% 1200 0.375
22 | Pu
AUNINY 2000 1.298
wNIUG : 2640 2.927
Audan 2640 1.298
23 | niuilas nasan 1890  0.836
o0 |
: v A’ "
Thiledou 608 0.125
vd = r
Tfauds 720 0.138
o 528 0.138
25 ,na'?ﬁg‘?,aﬁ RUULARENLDARA 80-112 0.065
26 | lWaedwuae 800 0.144
’ va A
27 | liwuisinEou ; 400 | 0.086
“28 | Aua 2245 0.115
29 1 NTIARN 2244 0.115
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AU IUMUAN L BuTeIR S U MANA-

dulugeanasa (R;)
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%.1.1.1 AT

1.1.0.2 WMDY 225
NUUUITZAL

1.1.1.3 WRAUBBIYIN 45
NULUITZAL

912 i daauls AN msud
$38a
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9123 vsi?am;ﬁmﬁwn 45

g2

NULUITZAL

& hd A da
AUAMUNUANUIBUTBIW E.{IJ g AaYINg

- GuuENTIINAIN (R)

- g -~ = g{ & o el
- (mﬁmauﬁs:mﬂﬁmmmoaﬁoua:tam

ruula q)

0.162
0.148

0.133

6.801
0.585

0.361

0.055




N\
\ \

- ) ‘-.\\\ \\\\
NANUIN . ﬂ'l?lﬂ A DA R ‘\\\\T NTADAIRNTNNITNANRY
i N N\
A

AONUUINLUSNNS )
ANRINTUNINENAE



138

ﬂﬁ?ﬁl?’l’iﬂ‘ﬂuﬂ')’]“ﬁ’lL%ﬂﬁ'ﬂ‘i]'ﬂdﬂ’l?’i’)ﬁﬂ\mn’wm’)?ﬂﬂﬁf]\iﬁ’mﬂ'ﬂuﬁ'llﬂ'ﬂﬁﬂﬂmm DOE 2.1 uas

NIINARBINTY

‘o pFesiafldlunimmasas

- MMPRUMNN

- ipTaeTagnuundl (data logger) Winsesin | - vhdngumnll nesiawes
‘qmun“ﬁ‘u'ad Sciemetric Instrument System (thermister) 41U 10 Alalasin

200 $u 236 High speed A/D convector

- anedngnuunil  Wensnadw ( station
wire ) @amiingauunimedlismediv

4 o -
ATNIAHAUUUNN




139

- YURREY

- Yudaesf i lunsiduaiell ArsasiinnanR lung

b,

oEnANILERLY

o

B, 4ANISANALAMNTRUAT AT
4 fy - o
AdtAd N R e AReNANNRIn

UFN

Rhe

NNTENRINA2IN

L
a

Tulndalafumn 15 9. neofiaengnunan &

1Bumsnnely 0.60%0.60%0.60 Ly, Iesiudaaniiald

26 suvila ERessalifiasitnsnasey @n l
v -4; al « PH - I’, -4 <
suvihiihiladewelilumsRnsusradiauazneg

unFnmau gl A

v
TIFINRDIVIANEY

o o o X
(3PINADY NIPIIINNU 0.60 wimT

[aanBnIWaNHAIINNATANEW)

‘ & 3 .
NRIINARD AN FRURINTUA)
- uilsnldmeaey
o v o [ -
- HTARUNTAULS 10 [URNmT
AduLsrAnanstnamaluFeau 4285 W/m™C
Fnmnnngauiau 48 kcal/m*C
NIRTBIHII 240 kg/im®
.-~ o & -
- WTNABUNTAULN 20 HURINAST
Adud sy ansnstnuimannien 3.303 wim>°C
ArrNqAmTau 96 kcal/m®C
wnntasiy 480 kg/m’




o panmeseafaudiuy  (Aauniauun 10 TR -

- o o o o
- ﬂ’)‘i‘ﬂmﬂ’ﬂ\ﬂuﬂﬂﬁWQN (NINTINLNANIINAREAN [ TUN 23-25/11/43)

temperature / concrete 10 cm. §

e S, SOAVWI Y 7 e . R

» _

c%)

R

30

28

28

24111IIYI’TYTIAIIY(IF1YYTT11ITIIF]'ITI‘IFTIIlrllllrfll][YIIlTI]lr(rIrilIITI
12 3 4 5 86 7 8 9 1011121314 1516147 18183 202t 22 2324 1 2 3 4 5 6 7 8 9 10 11 1213 14 16 1817 18 19 2021 2 3 24 1 2 3 4 6§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
- —a— qunfionnAnBuen —&— qruunfanvinglundemndey MMARDIS fime 23-25/11

- mManasadduranARwesfilsunss DOE 2.1 D ('l%m”ﬂs&ammﬁmwfuﬁ 23-25/11 11 weather data file)

Temperature / concrete 10 cm.

34 — — : - SRR - =

20)11—! I L L L L L I L A L e e I SRR SR N ST i) SR SERE) e Sn RiEme Emny RS Eo R hat Tt v ECK? SR RS ShITRY Rkt SN tEa TRci ITEE (et SRR i et RN RERRE RADNS S RS I UMY RN B RN RN AR ERCRRY ENRN DA RNNRS R I |

12 3 456 7 8 8101M121314151617 18192021 223241 2 3 4 6 6 7 8 9 1011 121314 151617 1819 2021 2 B 241 2 3 4 65 6 7 8 9 1011 12 13 14 16 16 17 18 19 20 21 2 23 24

- ‘ Tlsunsu Doe time 23-25/11
A UANNaINIANILUEN —&— gqnugdemamelundsmagey



WA jznmaﬁqtuigug Nty ( ABUNTAULA 20 T.)
- MaaRead AN INATY (mm?muwam?wmam AUl 23-25/1 1/43)

temperature / concrete 20 cm. ¥

12 3 4 5 6 7 8 910111213 14151817 181920 21 22324 1 2 3 4 6§ 6 7 8 8 1011 1213 141516 17 1819 2020 2 2224 1 2 3 4 6 6 7 &8 9 1011 12 13 14 1516 17 18 18 20 211 2 8 24

~&— gl IniAnneuen —8— grunglanndnnelundamaaey MINARAIRT -+ time 23-25/11

;% - b 74 [ ﬂj
- masasdictnanRamasilsune DOE 2.1 D (ddayaniniarasiun 23-25/11 lu weather data file)

temperature / concrete 20 cm.

T T Ty Y T T T T T T T T T T g T st T il VT ey g e o g rreT T T Y T T T T T T

123 4567 8 9101122131415 181716192021 2282 1234667 8 6101121314 161817 1819202122324 1 2 3 45 6 7 8 9 10111213 14151617 18 19 20 21 22 23 24

—& gunilanmEnNEen ~8— gnamgfisnmAnelunaamagey Wrunay Doe fime 23-25/11



AONUUINLUSNNS )
ANRINTUNINENAE



INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

§ ————————— BUILDING DESCRIPTION —5
"$CASE1-1  UNCONDITIONED 24 HOURS
_SOIMENSION 10 x 10x 2.7 M.
SWALL  TYPE A-1: HARDWOOD 12 mm.
© §MATERIAL HARDWOOD CONDUCTIVITY 0,138 WM-C
$ - DENSITY 720 KGM3
3 SPECIFIGHEAT  0.30 KCAUKG-C ( 1255.15 JIKG-K )
s THICKNESS 0012 M.

$ ROOF&FLOOR U = 0.05 W/M2-C

$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION

TITLE LINE-1 *WALL TYPE A-1*
~ LINE-3 "HARGWOOD 12 mm.”

LINE-5 *CASE1-1 UNCONDITIONED 24 HOURS*™

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1885 THRU DEC 31 1985

§————— BUILDING LOCATION : BANGKOK , THAILAND

" BUILDING-LOCATION  LATITUDE = 13.44
bas

LONGITUDE = -100.6

ALTITUDE = 2.02 TIME-ZONE =-7

AZIMUTH =0
$———— CONSTRUCTION & MATERIALS INFORMATION
$. CONSTRUCTION

- WALL-1 = CONSTRUCTION
: U-VALUE = 4.83
ABSORPTANCE =0.40 $ white paint$
ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION
- U-VALUE = 0.05

ABSORPTANCE =0.65 $ uncolored concrate $

ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05 -
INT-W = CONSTRUCTION
U-VALUE = 0.05 -

$§— —  SPACE CONDITIONS
SPACE-1 = SPACE-CONDITIONS
" TEMPERATURE = (25)

INF-METHOD =NONE  ZONE-TYPE
§—  SPACES & SURFACES
_ ZONE-1 = SPACE
X=0 Y=0 Z=0

- CONDITSONED

AREA =100 VOLUME =270 AZIMUTH =0

SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
X=10 Y=10 2Z=0
REIGHT =27 WIDTH =10
AZIMUTH = 0 TILT =80
" EAST-W = EXTERIOR-WALL
© CONSTRUCTION = WALL-1
X=10 Y=0 Z=0
HEIGHT =27 WIDTH = 10

{0.138 W/M-K)

$
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AZIMUTH=90  TILT =80
_ SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
X=0 Y=0 Z=0
HEIGHT =2.7 WIDTH =10
AZIMUTH = 180 TILT =30
WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
X=0 Y=10 2=0
HEIGHT =27  WIDTH =10
AZIMUTH =270  TILT =80
" ROOF-1 = ROOF
CONSTRUCTION = ROOT-SLAB
X=0 Y=0 Z=27
HEIGHT =10  WIDTH =10
AZIMUTH =180 TIT =0
FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB
AREA = 11.64  TILT=180
LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-})
SUMMARY = (LS-ALS-D)

$ ————————— LOADS HOURLY REPORT —————$
LHR-SCH-1 ;SCHEDU LE
THRU DEC 31 (ALL){1,24) (3)
LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
VARIASLE-LIST=(21) .. $building wall cooling load $
" LHR = HOURLY-REPORT
. REPORYT-SCHEDULE = LHR-SCH-1
~ REPORT-BLOCK = (LR8-1)
“END
COMPUTE LOADS

$ ——————— SYSTEM INPUT ————————————§
INPUT SYSTEMS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC
$———  SCHEDULE———— 8
$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEDULE (NC OPERATION)
D-H-SP = DAY-SCHEDULE  (1,24) (12)
W—H—SP = WEEK-SCHEDULE (ALL) D-H-8P
H-SP-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-H-SP
% SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-C-SP = DAY-SCHEDULE  (1.24) (32)
" W-CSP = WEEK-SCHEDULE (ALL) D-C-SP
C-SP-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-C-SP
- § SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
$ HEATING IS SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1,24) (0)
W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..

- H-OFF-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..

$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL

$ COOLING IS SHUTDOWN

D-C-ON = BAY-SCHEDULE  (1,24) (0)

W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON

C-ON-SCH = SCHEDULE  THRU DEC31 WEEK-SCHEDULE = W-C-ON
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$ ———————— ZONE DESCRIPTION
* Z-CONTROL1 = ZONE-CONTROL

DESIGN-HEAT-T = 12 HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOQL-T =32  COOL-TEMP-SCH = C-SP-SCH

BASEBOARD-CTRL. = OUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL
THROTTLING-RANGE = 1.112

ZONE-t = ZONE
ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1
SIZING-OPTION = ADJUST-LOADS

- $ ————— SYSTEM DESCRIPTION
S-CONTROL1 = SYSTEM-CONTROL

MAXSUPPLY-T=24  HEATING-SCHEDULE = H-OFF-SCH
© MIN-SUPPLY-T =18  COOLING-SCHEDULE = C-ON-SCH

. SYS-1=S8SYSTEM

SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO = 1.0

| ZONE-NAMES = (ZONE-1)
. PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)
SYSTEMS-REPORT
' VERIFICATION = (SV-A)
SUMMARY = (SS-A SS-C,SS-F S51,55-0)

$————— SYSTEM HOURLY REPORT
HR-SCH-1 = SCHEDULE

v THRU DEC 31 (ALL) (1,24) (1)

" SRE-1 = REPORT-BLOCK

VARIABLE-TYPE = GLOBAL

) -7 VARIABLE-LIST = (7.8) .. $ outside wat-bulb , outside dry-bulb $

SRB-2 = REPCRT-ELOCK
VARIABLE-TYPE = ZONE-1

VARIABLE-UST =(6) . $ current hour zone temp $

SRB-3 = REPORT-BLOCK
VARIABLE-TYPE = §YS-t

VARIABLE-LIST = (47) - $ electric input to cooling $

SRB-4 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (1) .. $ sensible oad st constant temperature $

SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCHK-1

REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SRB4)

END
COMPUTE SYSTEMS
“sTOP
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ —————— BUILDING DESCRIPTION ——— §
A .S CASE 1-2  UNCONDITIONED 24 HOURS )
$ OIMENSION  10x10x2.7M.
$ WALL TYPE B-1: MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm.
$ MATERIAL  MORTAR CONDUCTIMITY 0.543 W/M-C  (0.543 W/M-K)

$ DENSITY 1568 KG/M3

$ SPECIFIC HEAT  0.20 KCAUKG-C (836.76 J/KG-K)
3 THICKNESS Q.008 M.

2 BRICK  COMDUCTMITY 1.211 WM-C (1.211 WM-K)
$ DENSITY 1872 KG/M3

$ SPECIFIC HEAY  0.18 KCAL/KG-C (794.92 J/KG-K)
] THICKNESS 0.07 M.

$ ROQF&FLOOR U =0.05 WiM2-C

$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO [NFILTRATION

TITLE LINE-1 "WALL TYPE B-1*
UNE-3 "MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm.*
LINE-5 "CASE1-2 UNCONDITIONED 24 HOURS®

ABORT ERRORS ..

DIAGNOSTIC COMMENTS

. kRUN-PERlO[s)F JAN 1 1985 THRU DEC 31 1885

. $————— BUILOING LOCATION : BANGKOK , THAILAND ——————§
BURDING-LOCATION LATITUDE = 13.44 LONGITUDE = -100.6
ALTITUDE = 2.02 TIME-ZONE =-7

AZIMUTH =90
$§ ————— CONSTRUCTION & MATERIALS INFORMATION —————§
$ MATERIALS

MORTAR-1 = MATERIAL
THICKNESS =0.008
CONDUCTIVITY = 0.643
DENSITY = 1568
SPECIFIC-HEAT = 836.76

BRICK-1 = MATERIAL
THICKNESS =10.07
CONDUCTIMITY = 1.211
DENSITY = 1872
SPECIFIC-HEAT = 79492

s LAYERS

MB-1 = LAYERS

. MATERIAL = (MORTAR-1,BRICK-1,MORTAR-1)
THICKNESS = (0.008,0.07,0.008)
INSIDE-FILM-RES =0.12

'3 CONSTRUCTION

WALL-1 = CONSTRUCTION
LAYERS = MB-1
ABSORPTANCE =0.40 $ white paint &
ROUGHNESS =3

ROOF-SLAB = CONSTRUCTION
U-VALUE = Q.05
ABSORPTANCE =0.65 $ uncolored concrete $
ROUGHNESS =3

FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05

lvNT»W = CONSTRUCTION
U-VALUE = 0.05
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§————— SPACE CONDITIONS

SPACE-1 = SPACE-CONDITIONS
" TEMPERATURE = (25)
INF-METHOD =NONE  ZONE-TYPE = CONDITIONED

———— SPACES & SURFACES $

- s -
" ZONE-1 = SPACE
X=0 Y=0 Z=0
AREA = 100 VOLUME =270 AZIMUTH =0
" SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
T X=10 Y=10 Z=0
HEIGHT =27  WIDTH =10
C AZIMUTH=0  TILT =90
EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
X=10 Y=0 Z=0
HEIGHT =27  WIDTH =10
AZMUTH=90  TILT =80
SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
X=0 Y=0 Z=0
HEIGHT =27  WIDTH =10
AZMUIH =180 TILT =90
WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
X=0 Y=10 Z=0
HEIGHT =27 WIDTH=10
- AZIMUTH =270  TILT =80
ROOF-1 = ROOF
CONSTRUCTION = RGOF-SLAB
X=0 Y=0 Zz=27
HEIGHT =10 WIDTH =10
AZMUTH=180  TILT =0
FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB
AREA=1164  TILT=180 .
" LOADS-REPORT VERIFIGATION = (LV-C,LV-D.LV-)
SUMMARY = (LSALSD)
L §— |OADSHOURLYREPORT— g
LHR-SCH-1 = SCHEDULE
THRU BEC 31 (ALL) (1.24).(1)
LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
VARIABLE-LIST=(21) .. $ bullding wail cooling load §
L-HR = HOURLY-REPORT
REPORT-SCHEDULE = LHR-SCH-1
REPORT-BLOCK = (LRB-1)
END
COMPUTE LOADS

$§ ——————— SYSTEMINPUT —————— %
INPUT SYSTEMS

INPUT-UNITS = METRIC

OUTPUT-UNITS = METRIC
§ ———SCHEDULE————————— ¢
$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE (1.24) (12)
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W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP
'H-SP-SCH = SCHEDULE ~ THRU DEC31 WEEK-SCHEDULE = W-H-8P
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL

$ COOLING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-C-SP = DAY-SCHEDULE  (1,24) (32)

W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP

C-SP-SCH = SCHEDULE ~ THRU DEC31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL

$ HEATING IS SHUTDOWN

D-H-OFF = DAY-SCHEDULE (1,24) (0)

W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..

H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..

$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL
-:'$ COOLING (S SHUTDOWN
D-C-ON = DAY-SCHEDULE (1,24) (C)
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON
C-ON-SCii = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-C-ON

$ ———————— ZONE DESCRIPTION ———48 ————— 3

" Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T= 12 HEAT-TEMP-SCH = H-SP-SCH
DESIGN-CCOL-T=32 {COOL-TEMP-SCH = C-SP-SCH

- BASEBOARD-CTRL = OUTDOOR-RESET
THERRSJ"OSTAY—TYPE = PROPORTIONAL
THROTTLING-RANGE = 1.112

© ZONE-1=ZONE

' ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1
SIZING-OFTION = ADJUST-LOADS ..

$ ———————— SYSTEM DESCRIPION ————————— §
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T = 18  COOLING-SCHEDULE = C-ON-SCH
SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS  SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO = 1.0
ZONE-NAMES = (ZONE-1)
 PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)
SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (§5-A,S5-C,55-F,86-1,58-0)
$ ——————— SYSTEM HOURLY REPORT ——— @ $§
HR-SCH-1 = SCHEDULE
. THRU DEC 31 (ALL) (1,24) (1)
SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST =(7,8) .. $ outside wet-buib, oulside dry-bulb $
SR8-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) .. $ current hour zone temp §
- SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,8RB-2)

" END
COMPUTE SYSTEMS
. sTOP
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

‘$—————  BUILDINGDESCRIPTION-———§
$ CASE13  UNCONDITIONED 24 HOURS
$OIMENSION 10x 10x 27 M.
© SWALL TYPE C-1: CONCRETE 12.5 cm.
SMATERIAL  CONCRETE CONDUCTIVITY  1.442 WM-C  (1.442 WM-K)

'$ DENSITY 2400 KG/M3
$ SPECIFIC HEAT  0.20 KCAL/KG-C (836.76 J/KG-K)
$ THICKNESS 0.125 M.

$ ROOF&FLOOR U = 0.05 W/M2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 “WALL TYPE C-1*
LINE-3 "CONCRETE 12.5 cm.*
LINE-5 *CASE1-3 UNCONDITIONED 24 HOURS®
* ABORT ERRORS
DIAGNOSTIC COMMENTS
" RUN-PERIOD  JAN 1 1986 THRU DEC 31 1985

$ ————— BUILDING LOCATLION : BANGKOK , THAILAND ————-§
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -100.6
- ALTITUDE = 2.02 TIME-ZCNE = -7

AZIMUTH =0 .-
$ ——————— CONSTRUCTION & MATERIALS INFORMATION ——————$§
$ MATERIALS

CONCRETE-1 = MATERIAL

THICKNESS ~ =0.125 CONDUCTIVITY = 1.442
DENSITY = 2400 SPECIFIC-HEAT = 836.76
$ LAYERS

CONC1 = LAYERS
MATERIAL = (CONCRETE-1)
THICKNESS = (0.125)
INSIDE-FILM-RES = 0.12 -
s CONSTRUCTION
WALL-1 = CONSTRUCTION
LAYERS = CONC-1
ABSORPTANCE = 0.40 $ whie paint $ ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05
ABSORPTANCE =065 % uncalared concrate $
ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05
INT-W = CONSTRUCTION
U-VALUE = 0.05 -

$— SPACECONDITONS ——
SPACE-1 = SPACE-CONDITIONS
" TEMPERATURE = (25)

INE-METHOD =NONE  ZONE-TYPE = CONDITIONED
$———  —  SPACES&SURFACES —— — 8§
ZONE-1 = SPACE

X=0 Y=0 Z=0
AREA= 100 VOLUME =270 AZIMUTH =0

_ SPACE-CONDITIONS = SPAGE-1

NORTH-W = EXTERIOR-WALL
© CONSTRUCTION = WALL-1

utia C-1
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X=10 Y=10 Z=0
HEIGHT =27  WIDTH = 10
AZIMUTH =0 TILT =90

" EAST-W = EXTERIOR-WALL

" CONSTRUCTION = WALL-1

X=10 Y=0 2=0
HEIGHT =27  WIDTH =10
AZMUTH=80  TILT =90

SOUTH-W = EXTERIOR-WALL"
CONSTRUCTION = WALL-1
X=0 Y=0 Z=0
HEIGHT =27  WIDTH = 10
AZIMUTH =180 TILT =90

WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
X=0 Y=1Cc Z=0
HEIGHT =27  WIDTH =10
AZMUTH=270  TILT =90

" ROOF-1 = ROOF
- CONSTRUCTION = ROOF-SLAB

X=0 Y=0 Z=27
HEIGHT =10 WIDTH =10
AZIMUTH =180 TILT =0

FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB
AREA=11.64  TILT = 180

LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-1)

SUMMARY = (LS-ALSD)

$— | OADSHOURLY REPORT ———_§
LHR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1,24) (1)
LRB-t = REPORT-BLOCK
" VARIABLE-TYPE = BUILDING
VARIABLE-LIST = (21) .. § building walt cooling load $
L-HR = HOURLY-REPORT
REPORT-SCHEDULE = LHR-SCH-1
~ REPORT-BLOCK = (LRB-1)
_END
* COMPUTE LOADS

§——  SYSTEMWNPUT———— %
INPUT SYSTEMS
INPUT-UNITS = METRIC
" QUTPUT-UNITS = METRIC
. $———  SCHEDULE—— %
$ SCHEDULE FOR HEAT-TEMP-SCH N ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
" D-H-SP = DAY-SCHEDULE  (1.24) (12)
W-H-8P = WEEK-SCHEOULE (ALL) D-H-SP
H-SP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COGL-TEMP-SCH IN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-C-SP = DAY-SCHEDULE  (1,24) (32)
W-C'SP = WEEK-SCHEDULE (ALL) D-C-SP
CSPSCH=SCHEDULE THRUDEC31 WEEK-SCHEDULE = W-C-SP
§ SCHEDULE FOR HEATING-SCHEDULE N SYSTEM-CONTROL
$ HEATING 1S SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1,24) (0)

WYY C-1
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W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..
.- H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL
$ COOLING 1S SHUTDOWN
- D-C-ON = DAY-SCHEDULE (1,24) (0)
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON
. C-ON-SCH = SCHEDULE  THRU DEC31 WEEK-SCHEDULE = W-C-ON

$———— —— ZONE DESCRIPTION ———————— §
Z-CONTROL1 = ZONE-CONTROL )
DESIGN-HEAT-T= 12 HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T=32  COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OUTDCOR-RESET '
THERMOSTAT-TYPE = PROPORTIONAL
THROTTLING-RANGE = 1.112
ZONE-1 = ZONE
ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1
SIZING-OPTION = ADJUST-LOADS
- § ——— SYSTEM DESCRIPTION ———————— §
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T=24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T = 18  COOLING-SCHEDULE = C-ON-SCH
SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO =1.0
. ZONE-NAMES = (ZONE-i)
PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)
SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (S5-A,S5-C,55-F,55-1,85-0)

. $ ———————— SYSTEM HOURLY REPORT ———————————-§
HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1,24) (1)
SRB-1 = RFPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-USST = (7,8) .. 'S cutside wet-bulb , outside dry-bulb $
;s SRB-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) ... $ curmrent hour zone temp $
SRB-3 = REPORT-BLOCK
_ VARIABLE-TYPE = SYS-1
VARIABLE-LIST = (47) .. $ siactric input to cocling $
" SRB-4 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1) .. $ sensible load at constant temperature $
SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SRB-4)

END

" COMPUTE SYSTEMS
sTOP
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INPUT LOADS

iNPUT-UNITS = METRIC

QUTPUT-UNITS = METRIC

BUILDING DESCRIPTION —M———$

$—

$CASE14  UNCONDITIONED 24 HOURS
$ DIMENSION  10x10x 2.7 M.

- $WALL TYPE A-2 : PLASTER § mm.+ LW-CONC. 7.5 cm. + PLASTER § mm,
$ MATERIAL  PLASTER CONDUCTIVITY  0.274 W/M-C  (0.274 W/M-K)

s DENSITY 1104 KG/M3
s SPECIFIC HEAT  0.18 KCALKKG-C (753.08 J/KG-K)

s THICKNESS  0.005 M.

$ LW-CONC. CONDUCTIVITY  0.089 W/M-C  (0.088 WM-K)
s DENSITY 600 KG/M3

$ SPECIFIC HEAT 0.1 KCAL/KG-C (794.92 JIKG-K)

o § THICKNESS 0.075 M.
$ ROOF&FLOOR U = 0.05 WiM2-C
$ INTERNAL LOAD: NO PECPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
VTlTLE LINE-1 "WALL TYPE A-2*
UNE-3 *PLASTER 5mm.+LW-CONC 7.5cm.+PLASTER 5mm.*
LINE-6 "CASE1-4 UNCONDITIONED 24 HOURS*

ABORT ERRORS
_DlAGNOSTlgCOMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 31 1885

$————— BUILDING LOCATION : BANGKOK , THAILAND ——————$
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -100.8
ALTITUDE = 2.02 TIME-ZONE = -7

AZIMUTH =0
$ —————— CONSTRUCTION & MATERIALS INFORMATION e
$ MATERIALS
PLASTER-1 = MATERIAL
THICKNESS = 0.005 - CONDUCTIVITY =0.274
) DENSITY =1104 SPECIFIC-HEAT = 753.08
" LW.CONC-1 = MATERIAL
THICKNESS  =0.075 CONDUCTIVITY =0.089
DENSITY =600 SPECIFIC-HEAT =784.92
$ LAYERS
P.LW-1 = LAYERS
MATERIAL = (PLASTER-1,LW.CONC-1,PLASTER-1)
. THICKNESS = (0.005,0.075,0.005)
INSIDE-FILM-RES =0.12
$ CONSTRUCTION
WALL-1 = CONSTRUCTION
LAYERS = P.LW-1 ABSORPTANCE =0.40 $ white paint $
ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05 ABSORPTANCE =0.65 $ uncolored concrete $

ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION

U-VALUE = 0.05
INT-W = CONSTRUCTION
" U-VALUE = 0.05
$—— ——  SPACECONDITIONS —— . §

SPACE-t = SPACE-CONDITIONS
TEMPERATURE = (25)
INF-METHOD = NONE ZONE-TYPE = CONDITIONED
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$— —  SPACES&SURFACES — g
ZONE-1 = SPACE
" X=0 v=0 z=0 AREA = 100 VOLUME = 270 AZIMUTH =0
SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=10 Y=16 Z=0
HEIGHT =2.7  WIDTH = 10
AZIMUTH =0 TLT =20
- EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=10 Y=0 Z=0
HEIGHT =27  WIDTH =10
AZIMUTH=90  TILT =90
" SOUTH-W = EXTER'OR-WALL
CONSTRUCTION = WALL-1 X=0 Y=0 Z=0
HEIGHT =27 WIDTH=10
AZIMUTH =180  TILT =90
WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=0 Y=10 Z=0
HEIGHT =2.7  WIDTH=10
AZMUTH =270 THT =90
ROOF-1 = ROOF
CONSTRUCTION = ROOF-SLAB X=0 Y=0 Zz=27
HEIGHT =10  WIDTH =10 AZMUTH=180  TILT =0
FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB AREA=11.64  TILT =180
LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-)
SUMMARY = (LS-ALS-D)

. $————— L OADS HOURLY REPORT ———————§
" LHR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1,24) (1)
LRB-1 = REPORT-BLOCK

VARIABLE-TYPE = BUILDING

VARIABLE-UIST = 21) .. $ building wall cooling load $
LHR = ROURLY-REPORT

REPORT-SCHEDULE = LHR-SCH-1

REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

. $——————— SYSTEM INPUT ————————§

* INPUT SYSTEMS

INPUT-UNITS = METRIC

OUTPUT-UNITS = METRIC

' $————  SCHEDULE————— &

$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL

$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1,24) (12)

W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP

H-SP-SCH = SCHEDULE ~ THRU DEC31 WEEK-SCHEDULE = W-H-SP

"'$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE (NO OPERATICN)
D-C-SP = DAY-SCHEDULE  (1,24) (32

_ W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
C-SP-SCH = SCHEDULE  THRUDEC 31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE iIN SYSTEM-CONTROL

~ $ HEATING IS SHUTDOWN
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D-H-OFF = DAY-SCHEDULE (1,24) (0)
W-H-OFF = WEEK-SCHEBULE (ALL) O-H-OFF ..

- H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..

$ SCHEDULE FOR COOUNG-SCHEDULE IN SYSTEM-CONTROL
$ COOLING IS SHUTDOWN

D-C-ON = DAY-SCHEDULE  (1,24) (0)

W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON
_ CON-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-ON

$— —  ZONEDESCRPTION————§

" Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T=12  HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOLT=32  COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL
THROTTLING-RANGE = 1.112

ZONE-1 = ZONE

ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1
SIZING-OPTION = ADJUST-LOADS

§— SYSTEM DESCRIPTION — 3
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T=24  HEATING-SCHEDULE = H-OFF-SCH
 MIN-SUPPLY-T=18  COOLING-SCHEDULE = G-ON-SGH
" 8Ys-1 = SYSTEM
" SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO = 1.0
ZONE-NAMES = (ZONE-1)
PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

_SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (SS-ASS-CSSFSS.SS0) .

$ ————————— SYSTEM HOURLY REPORT ~—————%
HR-SCH-1 = SCHEDULE
: THRU DEC 31 (ALL) (1.24) (1)
SRB-1 = REPORT-BLOCK
‘ VARIABLE-TYPE = GLOBAL
VARIABLE-UIST = (7,8) . $ outside wet-bulb , outside dry-bulb $
SRB-2 = REFORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-UST = (§) .. $§ current hour zane tamp $
SRB-3 = REPORT-BLOCK
VARIABLE-TYPE = SYS-1
. VARIABLE-LIST = (47) .. $ elactric inputto cooling $
- SRB-4 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-t )
VARIABLE-LIST = (1) .. $ sensible load at constant temperature $

SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
~ REPORT-BLOCK. = (SRB-1,SRB-2,SR8-3.5R8-4)

END-
COMPUTE SYSTEMS
. STOP
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" INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

- $
$ CASE1-6 UNCONDITIONED 24 HOURS

BUILDING DESCRIPTION ————————§

 $DIMENSION  10x10x 2.7 M.

$ WALL TYPE B-2: PLASTER 1 cm.+ tW-CONC. 17 ¢m.+ PLASTER 1 cm.

$MATERIAL  PLASTER CONDUCTIVITY 0.063 WM-C  (0.063 W/M-K)

$ DENSITY 300 KG/M3
SPECIFIC HEAT  0.18 KCAL/KG-C (753.08 J/KG-K)
THICKNESS 001 M.

LW-CONC. CONDUCTIVITY 0.303 W/M-C  (0.303 W/M-K)
DENSITY 950 KG/M3

SPECIFIC HEAT  0.19 KCAL/KG-C (794.92 JKG-K)
' THICKNESS ~ 0.17 M.
" $ROOFEELOOR U = 0.05 WiN2-C

$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATICN

" TITLE LINE-1 *WALL TYPE B-2*
LINE-3 *PLASTER 1cm.+LW-CONC 17em.+PLASTER fem.®
LINE-5 "CASE1-6 UNCONDITIONED 24 HOURS*

. ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD JAN1 1985 THRU DEC 311886 ..

$§ ——— BUILDING LOCATION : BANGKOK , THAILAND ———— $
.BUILDING-LOCATION  LATITUDE = 13.44 LONGITUDE =-100.6
ALTITUDE = 2.02 TIME-ZONE = -7

AZIMUTH =0
* § ———————— CONSTRUCTION & MATERIALS INFORMATION ———— 3§
3 MATERIALS

_ PLASTER-2 = MATERIAL
THICKNESS = 0.01 CONDUCTMITY = 0.063
DENSITY =30¢ SPECIFIC-HEAT = 753.08
LW.CONC-2 = MATERIAL

THICKNESS =0.17 CONDUCTIVITY =0.303
DENSITY =960 SPECIFIC-HEAT = 754.92

$ LAYERS

" PLW-2 = LAYERS

MATERIAL = (PLASTER-Z,LW.CONC-2,PLASTER-2)
THICKNESS = (0.01,0.17,0.07) INSIDE-FILM-RES = 0.12
3 CONSTRUCTION
WALL-1 = CONSTRUCTION
. LAYERS = P.LW-2
ABSORPTANCE =0.40 $ white paint $
ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.06
ABSORPTANCE =0.65 $ uncolored concrete $
ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05
INT-W = CONSTRUCTION
- U-VALUE = 0,05
- $—————————SPACECCNDITIONS —MMMMM 3%
SPACE-1 = SPACE-CONDITIONS
TEMPERATURE = (25)
INF-METHOD = NONE ZONE-TYPE = CONDITIONED
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§———— — SPACES & SURFACES ~———————§
ZONE-1 = SPACE

X=0 Y=0 2=0 AREA = 100 VOLUME =270 AZIMUTH =0

SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=10 Z=0

HEIGHT =27 WIDTH =10 AZIMUTH=0  TILT =90
EAST-W = EXTERIOR-WALL

CONSTRUCTION =WALL-1  X=10 Y=0 Z=0

HEIGHT =27  WIDTH =10 AZIMUTH =90  TILT =80
SOUTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=0 Z=0

HEIGHT =27  WIDTH =10 AZIMUTH =180  TILT =90
WEST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=10 Z=0

HEIGHT =27 WIDTH =10 AZIMUTH=270  TILT =80
- ROOF-1 = ROOF

CONSTRUCTION = ROOF-SLAB X=0 Y=0 Zz=27

HEIGHT =10  WIDTH=10 AZIMUTH = 180 TILT =0
FLOOR-1 = UNDERGROUND-FLOOR

CONSTRUCTION = FLOOR-SLAB AREA=11.64  TILT =180
LOADS-REPCRT * VERIFICATION = (LV-C,LV-D,LV-))

SUMMARY = (ASALS-D)

3 ———————- LOADS HOURLY REPORT ——————§
LHR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1,24} (1) -
LRB-1 = REPORT-BLOCK

VARIABLE-TYPE = BUILDING

VARIABLE-LIST = (21) .. $ building wall coaiing load $

- -HR = HOURLY-REPORT

REPORT-SCHEDULE = LHR-SCH-1
REPORT-BLOCK = (LRB-1)

END .
COMPUTE LOADS

. $——————— SYSTEM INPUT —— - §
INPUT SYSTEMS

INPUT-UNITS =METRIC

QUTPUT-UNITS = METRIC

$——— SCHEDULE ——————$§
$.SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1,24) (12)
W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP
 HSPSCH=SCHEDULE ~ THRUDEC 31 WEEK-SCHEDULE = W-H-SP
" § SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-CSP = DAY-SCHEDULE  (1,24) (32)
W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
C-SP-SCH=SCHEDULE  THRUDEC31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
.S HEATING 1S SHUTDOWN
" D-H-OFF = DAY-SCHEDULE (1.24) (0)
‘W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..
H-OFF-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..
" $ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL
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3 COOLING IS SHUTDOWN
D-C-ON = DAY-SCHEDULE (1.24) (0)
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON

. C-ON-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-C-ON

$§ ————————— ZONE DESCRIPTION ———————-§
Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T = 12 HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T=32  COOL-TEMP-SCH = C-P-SCH
BASEBOARD-CTRL = QUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL
" THROTTLING-RANGE = 1.112
ZONE-1 = ZONE
ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1
SIZING-OPTION = ALJUST-LOADS

$ ——— SYSTEM DESCRIPTION —m8M8M %

© S-CONTROL1 = SYSTEM-CONTROL

MAX-SUPPLY-T =24 HEATING-SCHEDULE = H-OFF-SCH
: MIN-SUPPLY-T = 18 COOLING-SCHEDULE = C-ON-SCH
SYS1 = SYSTEM
SYSTEM.TYPE = RESYS  SYSTEM-CONTROL = S-CONTROL1
HEAT-SQURCE =ELECTRIC SIZING-RATIO =1.0
ZONE-NAMES = (ZONE-1) .
FLANT-1 = PLANT-ASSIGNMENT
' SYSTEM-NAMES = (SYS-1)
SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (SS-A,SS-C,SS-F,55-1,850)

§——— SYSTEMHOURLYREPORT— g
HR-SCH-1 = SCHEDULE
" THRUDEC31 (AL (1,24)(1)
SRE-1 = REPORT-BLOCK
" VARIABLE-TYPE = GLOBAL
VARIABLE-LIST = (7,8) .. $ outside wet-bulb , outside dry-buib §
SRB-2 = REPORT-BLOCK
" VARIABLE-TYPE = ZONE-1
VARIABLE-UST = (§) .. $ currant haur zone tamp $
SRB-3 = REPORT-8LOCK
' VARIABLE-TYPE = SYS-1
VARIABLE-LIST = (47) .. § electric input to cooling $
* SRB-4 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1)} .. $ sensible [oad at constant temperature $

SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,5RB-2,5RB-3,5RB-4)

END
. COMPUTE SYSTEMS
STO0P
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_INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

‘s
$ CASE16  UNCONDITIONED 24 HOURS

———— BUILDING DESCRIPTION ——«———— %

SOMENSION  10x 10%27 M.
$WALL  TYPEC-2:PLASTER 1 om.+ LW-CONC. 27 em.+ PLASTER 1 cm.
$MATERIAL PLASTER CONDUCTIVITY 0.063 WM-C  (0.063 WM-K)
$ DENSITY 300 KG/M3

SPECIFICHEAT  0.18 KCAL/KG-C (753.08 J/KG-K)

THICKNESS 001 M.
LW-CONC. CONDUCTIVITY 0476 W/M-C  (0.476 WIM-K!

" DENSITY 1280 KG/M3

W B B B R

SPECIFIC HEAT  0.19 KCAL/KG-C (794.92 J/KG-K)
$ THICKNESS 0.27 M.
§ ROOFSFLOOR U =005 wiM2C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
: TITLE LINE-1 *“WALL TYPE C-2
LINE-3 "PLASTER 1cm.+LW-CONC 27 cm.+PLASTER tcm.”
LINE-5 “CASE1-6 UNCONDITIONED 24 HOURS*

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 31 1985

" §————— BUILDING LOCATION : BANGKOK , THAILAND —~—n%
BUILDING-LOCATION  LATITUDE = 13.44 LONGITUDE = -100.6
ALTITUDE = 2.02 TIME-ZONE = -7

AZIMUTH =0
$ e CONSTRUCTION & MATERIALS INFORMATION ~—rerr—— §
$ MATERIALS

. PLASTER-3 = MATERIAL
. THICKNESS =0.01 CONDUCTIVITY =0.063
- DENSITY =300 SPECIFIC-HEAT =753.08 =
LW.CONC-3 = MATERIAL

THICKNESS =027 CONDUCTIVITY =0.476
DENSITY =1280 SPECIFIC-HEAT = 794.92
$ LAYERS

P.LW-3 = LAYERS
MATERIAL = (PLASTER-3,LW.CONC-3,PLASTER-3)

THICKNESS = (0.01,0.27,0.01) INSIDE-FILM-RES = 0.12
$ CONSTRUCTION
" WALL-1 = CONSTRUCTION
LAYERS = P.LW-3
ABSORPTANCE =0.40 $ white paint$ ROUGHNESS =3

ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05
ABSORPTANCE =0.65 $ uncolored concrete $ ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05
INT-W = CONSTRUCTION
U-VALUE = 0.05

$———— SPACECONDITIONS — ¢
SPACE-1 = SPACE-CONDITIONS

TEMPERATURE = (25)

INF-METHOD = NONE  ZONE-TYPE = CONDITIONED
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§— — SPACES&SURFACES . ———§
- ZONE-1 = SPACE

X=0 Y=0 Z=0

AREA = 100 VOLUME =270 AZIMUTH =0

SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=10 Z=0

HEGHT =27 WIDTH=10  AZIMUTH=0  TILT =90
EAST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=0 Z=0

HEIGHT =27 WIDTH=10  AZIMUTH=9¢  TILT =90
SOUTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=0 Z=0

HEIGHT =27 WIDTH=10  AZIMUTH=180 TILT =90
WEST-W = EXTERIOR-WALL

CONSTRUGTION = WALL-1 X=0 Y=10 Z=0

HEIGHT =27 WDTH=10  AZIMUTH=270  TILT =80
ROOF-1 = ROOF

CONSTRUCTION = ROOF-SLAB X=0 Y=0 Z=2i

HEIGHT =10  WIDTH=10  AZIMUTH=180 TILT =0
FLOOR-1 = UNDERGROUND-FLOOR

CONSTRUCTION = FLOOR-SLAB

AREA=1164  TILT=180
LOADS-REPORT  VERIFICATION = (LV-C,LV-D.LV-)

SUMMARY = (LS-A.LS-D)

" § e LOADS HOURLY REPORT ——————§

LHR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (3,28) (1)
LRB-1.= REPORT-BLOCK

VARIABLE-TYPE = BUILDING

VARIABLE-UST=(21) .. $ building wall cooling load $
L-HR = HOURLY-REPORT

REPORT-SCHEDULE = LHR-SCH-1

REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

$— SYSYEMINPUT ———————$
. INPUT SYSTEMS
(NPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC
- $§4——— SCHEDULE ———oo-ouuuo—— %
$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEDULE {NO OPERATION)
' D-K-SP = DAY-SCHEOULE  (1,24)(12)
W-H-SP = WEEK-SCHEDULE (ALL} D-H-SP
H-SP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-H-SP
. $ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-C-SP = DAY-SCHEDULE  (1,24) (32)
W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
G-SP-SCH = SCHEDULE ~ THRU DEC31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
s HEATING IS SHUTDOWN
O-H-OFF = DAY-SCHEBULE (1,24) (0)
W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..

 H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..
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$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL
© $ COOLING 1S SHUTDOWN

D-C-ON = DAY-SCHEDULE  (1,24) (0)
" W-C-ON = WEEK-SCHEDULE (ALL} D-C-ON

C-ON-SCH=SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-ON

" § —————— ZONE DESCRIPTION —————————§

Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T =12 HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T=32  COOL-TEMP-SCH = G-SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL

. THROTTLING-RANGE = 1.112
"20st-1 = ZONE
. ZONE-TYPE = CONDITIONED

ZGONE-CONTROL = Z-CONTROL1
SIZING-OPTION = ADJUST-LOADS

. $ —————— SYSTEM DESCRIPTION —48¥ —— 3§
SzCONTROL1 = SYSTEM-CONTROL
v MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T =18  COOLING-SCHEDULE = C-ON-SCH

SYS1 = SYSTEM
SYSTEM—TYPE = RESYS SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO = 1.0
ZONE-NAMES = (ZONE-1)
PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)
SYSTEMS-REPORT
VERIFICATION = (SV-A)
" SUMMARY = (SS-A.SS-C,55-F,85-1,85-0)

$§——————— SYSTEM HOURLY REPOR} —48M8M8M8 ——— 3§
HR-SCH-1 = SCHEDULE
THRU.DEC 31 (ALL) {1.24) (1)
SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST = (7,8) .. $ autside wet-bulb , outside dry-bulb $
 $R8-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) ... $ current hour zone temp $
" §RB-3 = REPORT-BLOCK
VARIABLE-TYPE = 5YS5-1
VARIABLE-UST = (47) .. § electric input to cooling $
SRB4 = REPORT-BLOCK
. VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1) .. $ sensible load at constant temperature $
SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-8CH-1
REPORT-BLOCK = (SRB-1,SRB-2,SR8-3,SR8-4)

=) .
. COMPUTE SYSTEMS
sTop
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INPUT LOADS
INPUT-UNITS = METRIC
CUTPUT-UNITS = METRIC

$ —————— BUILDING DESCRIPTIOCN ———— %
$ CASE2-1  AIR-CONDITIONED 24 HOURS

$ DIMENSION  10x10x 2.7 M.

$WALL  TYPE A-1: HARDWOOD 12 mm.

$ MATERIAL HARDWOOD CONDUCTIVITY 0.138 WM-C  (0.138 W/M-K )
5 DENSITY 720 KG/M3
"y SPECIFIC HEAT ~ 0.30 KCAUKG-C ( 1255.15 JKG-K )

5. THICKNESS 0012 M.

~ $ROOF&FLOOR U = 0,05 WiM2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 *WALL TYPE A1* .
LINE-3 *HARDWOOD 12 mm.*
UNE-S “CASE2-1 AIR-CONDITIONED 24 HOURS®
ABORT ERRORS ..
" DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 31 1986

$ ———— BUILDING LOCATION : BANGKOK , THAILAND ————§

BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -100.6

_ALTITUDE =202 TIME-ZONE=-7
" AZMUTH =0
§— CONSTRUCTION & MATERIALS INFORMATION —§
s CONSTRLCTION

- WALL-1 = CONSTRUCTION
* U-VALUE = 4.83 ABSORPTANCE =0.40 $ white paint $
ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION
" UVALUE = 005 ABSORPTANGCE =065 $ uncolored concrets $
; ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05
INT-W = CONSTRUCTION

U-VALUE = 0.05

$—————— —SPACECONDITIONS ——M8M8@ %
SPACE-1 = SPACE-CONDITIONS
: TEMPERATURE = (25)
INF-METHOD = NONE | ZONE-TYPE = CONDITIONED
3 Sv—— SPACES & SURFACES ——«———— §
: ZONE-1 = SPACE
X=0 Y=0 Z=0 AREA - 100 VOLUME - 270 AZIMUTH =0
SPACE-CONDITIONS = SPACE-1
. NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=10 Z=0

HEIGHT =27  WIDTH =10 AZMUTH=0  TILT =90
EAST-W = EXTERIORWALL
 CONSTRUGTION=WALLY  X=10 Y=0 2=0
HEIGHT =27 WIDTH=10  AZIMUTH=90  TLT =90
SOUTHW = EXTERIOR-WALL
CONSTRUCTION =WALL-1 ~ X=0 Y=0 Z=0
HEIGHT =27 WIDTH=10  AZIMUTH =180  TILT =0
" WEST-W = EXTERIOR-WALL
CONSTRUCTION =WALL-U ~ X=0 Y=10 Z=0
HEIGHT =27  WIDTH=10  AZMUTH=270  TILT =80

iy A-1
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ROOF-1 = ROOF
" CONSTRUCTION = ROOF-SLAB X=0 Y=0 Z=27
HEIGHT =10  WIDTH=10  AZIMUTH=180 TILT =0
- FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB
AREA=1164  TILT =180
LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-I)
SUMMARY = (LS-ALS-D)

§ ———————————— LOADS HOURLY REPORT ————— %
LHR-SCH-1 = SCHEDULE

THRU BEC 31 (ALL) (1,24) (1)
LRB-1 = REPORT-BLOCK

YARIABLE-TYPE = BUILDING

VARIABLE-LIST = (21) .. $ building vsall cooling load $
L-HR = HOURLY-REPORT

REPORT-SCHEDULE = LR-SCH-1

REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

$—————— SYSTEM INPUT —————————§
- INPUT SYSTEMS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$——— SCHEDULE—— —§
'$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL

$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
“ D-H-SP = DAY-SCHEDULE (1,24) (12)

W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP
'HSPSCH=SCHEDULE THRUDEG31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL

$ COOLING THERMOSTAT SET POINT SCHEDULE
DCSP=DAY-SCHEDULE (1.26)(25) ..

W-C-SP = WEEK-ECHEDULE (ALL) D-C-SP

C-SP-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-C-6P
" $ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL

$ HEATING IS SHUTDOWN
" D-H-OFF = DAY-SCHEDULE (1.24)(0) ..

W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF .
" H-OFF-SCH = SCHEDULE THRU DEC31 WEEK-SCHEDULE = W-H-OFF ..
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL
" 8 COOLING IS ALWAYS ON
- DC-ON = DAY-SCHEDULE  (1.24) (1)

W.C-ON = WEEK-SCHEDULE (ALL) D-C-ON
_C-ON-SCH = SCHEDULE ~ THRU DEC31 WEEK-SCHEDULE = W-G-ON

§ ———————— ZONE DESCRIPTION -——————— §
Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T =12  HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T =25 COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET THERMOSTAT-TYPE = PROPORTIONAL
THROTTLING-RANGE = 1.112
ZONE-1 = ZONE
- ZONE-TYPE = CONDITIONED ZONE-CONTROL = Z-CONTROU1
SIZING-OPTION = ADJUST-LOADS

3 SYSTEM DESCRIPTION ———————§

S-CONTROL1 = SYSTEM-CONTROL

wi3a A1
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MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T = 18 COOLING—SCHEDULE = C-ON-SCH
SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO =10
ZONE-NAMES = (ZONE-1)
"PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (8YS-1)

| SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (85-A.85-C,S5-F.55-1.55-0)

Y $
" HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1,24) (1)

SYSTEM HOURLY REPORT —

3

‘SRE-1 = REPORT-BLOCK
. VARIABLE-TYPE = GLOBAL

VARIABLE-LIST = (7,8) .. $ outside wet-bulb , outside dry-bulb $
" SRB-2 = REPORT-BLOCK

VARIABLE-TYPE = ZONE-1

VARIABLE-UST = (6) .. % current hour zone temp $
SRB-3 = REPORT-BLOCK

VARIABI?E-TYPE =8YS-1

VARIABLE-LIST = (47) .. § electric input to coofing $
- SRB-4 = REPORT-BLOCK
. VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (1} .. $ sensible load at constant temperature $
SYS-HR = HOURLY-REPORT

REPORT-SCHEDULE = HR-SCH-1

REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SRB-4}

END -
COMPUTE SYSTEMS
- sToP
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INPUT LOADS
" INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

§———— BUILDING DESCRIPTION ———————§
$CASE 22  AIR-CONDITIONED 24 HOURS
$DIMENSION  10x10x2.7 M.

$SWALL TYPE B-1: MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm.
$MATERIAL MORTAR CONDUCTIVITY 0.543 W/M-C  (0.543 W/M-K)
$ DENSITY 1568 KG/M3

SPECIFIC HEAT  0.20 KCAL/KG-C (B36.76 J/KG-K)
THICKNESS 0.008 M.

BRICK  CONDUCTIVITY  1.211 WM-C  (1.211 WM-K)

DENSITY 1872 KG/M3

B o e B o

SPECIFIC HEAT  0.18 KCAL/KG-C (794.82 J/KG-K)
$ THICKNESS 0.07 M.
$ ROOF&FLOOR U= 0.05 WiM2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 "WALL TYPE B-1*
LINE-3 "MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm.*
LINE-5 "CASE2-2 AIR-CONDITIONED 24 HOURS*
ABORT ERRORS ..
DIAGNOSTIC COMMENTS

RUN-PERIOD  JAN 11985 THRU DEC 31 1985

$§ —————— BUILDING LOCATION : BANGKOK , THAILAND ————— §

BUILDING-LOCATION LATITUDE =13.44 LONGITUDE =-100.6

ALTITUDE = 202 TIME-ZONE = -7

AZIMUTH =0
$ —————— CONSTRUCTION & MATERIALS INFORMATION ——— §
S MATERIALS

MORTAR-1 = MATERIAL

THICKNESS =0.008 CONDUCTIVITY = 0543
DENSITY = 1568

BRICK-1 == MATERIAL

SPECIFIC-HEAT = 836.76

THICKNESS  =0.07 CONDUCTIVITY = 1.211

DENSITY =1872 SPECIFIC-HEAT = 794.92
3 LAYERS
MB-1 =LAYERS

MATERIAL = (MORTAR-1,BRICK-1,MORTAR-1)
THICKNESS = (0.008,0.07,0.008)
$ CONSTRUCTION

INSIDE-FILM-RES =0.12

WALL-1 = CONSTRUCTION

" LAYERS=MB-1  ABSORPTANGE =040 $white paint
ROUGHNESS =3

ROOF-SLAB = CONSTRUCTION
U-VALUE=0.05  ABSORPTANCE =0.65 $ uncolored concrete $
ROUGHNESS =3 .

FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05

INTW = CONSTRUCTION
U-VALUE = 0.05

§———— SPACE CONDITIONS ———— §

SPACE-1 = SPACE-CONDITIONS
TEMPERATURE = (25)
INF-METHOD =NONE

$—  SPACES&SURFACES ———— §

ZONE-TYPE = CONDITIONED

“ZONE-1 = SPACE

X=0 Y=D0 Z=0 AREA = 100 VOLUME =270 AZIMUTH =0
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SPACE-CONDITIONS = SPACE-1

NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=10 Z=0

HEIGHT =27  WIDTH =10 AZMUTH =0  TILT =90
"EAST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=0 Z=0

HEIGHT =27  WIDTH=10 AZIMUTH =90  TILT =90
SOUTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=0 Z=0

HEIGHT =2.7  WIDTH =10 AZIMUTH =180  TILT =80
WEST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=10 Z=0

HEIGHT =27  WIDTH =10 AZIMUTH =270 TiLY =90

" ROOF-1 = ROOF

CONSTRUCTION = ROOF-SLAB X=0 Y=0 Zz=27

HEIGHT =10 WIDTH =10 AZIMUTH =180  TILT =0
FLOOR-1 = UNDERGROUND-FLOOR

CONSTRUCTION = FLOOR-SLAB AREA= 1164  TILT =180
LOADS-REPORT  VERIFICATION = (LV-C, LV-D, LV-})

SUMMARY = (LSALS-D)

. $——— LOADS HOURLY REPORT —4—m—n——§
LHR-SCH-1 = SCHEDULE
THRU D?C 31 (ALL) (1,24) (1)
LRB-1 = REPCRT-BLOCK
VARIABLE-TYPE = BUILDING
VARIABLE-UIST = (21) .. $ building wal coofing load $
.~ LHR = HOURLY-REPORT
- REPORT-SCHEDRULE = LHR-SCH-1
REPORT-BLOCK =(LRB-1)

END
COMPUTE LOADS

$ ———————————— SYSTEM INPUT — o §
INPUT SYSTEMS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC
§——  SCHEDULE —————————§
5 SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1.24) (12)
W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP
H-SP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE
D-C-SP = DAY-SCHEDULE  (1,24) (25)
W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
C-SP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-SP
. $ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
" $ HEATING IS SHUTDOWN
. D-H-OFF = DAY-SCHERULE (1,24} (0)
W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF .,

H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-KH-OFF ..

$ SCHEDULE FOR COOLING-SCHEDULE {N SYSTEM-CONTROL
$ COOLING IS ALWAYS ON
D-C-ON = DAY-SCHEDULE  (1,24) (1)
_ W-C-ON = WEEK-SCHEDULE (ALL) O-C-ON
C-ON-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-ON
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$—————— ZONE DESCRIPTION —— - wmmeeeee §
* Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T=12  HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T =25 COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL
| THROTTLING-RANGE = 1.412
“ZONE-1 = ZONE
ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1
SIZING-OPTION = ADJUST-LOADS

$————— SYSTEM DESCRIPTION — 8
SCONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T=24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T =18 COOLING-SCHEDULE = C-ON-SCH
§YS-1 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO = 1.0
ZONE-NAMES = (ZONE-1)
PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

~ SYSTEMS-REPORT
VERIFICATION = (SV-A}
SUMMARY = (SS-ASS-C,85-F,858-J,88-0)

§———— SYSTEM HOURLY REPORT
* HR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1,24) (1)
" SRB-1 = REPORT-BLOCK

VARIABLE-TYPE = GLOBAL

VARIABLE-UST = (7,8) .. $ outside wet-bulb, outside dry-bulb $

_SRBAZ = REPCRT-BLOCK

- VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (6) .. $ cusrent hour zone temp $
SRB-3 = REPORT-BLOCK

VARIABLE-TYPE = S§YS-1

. VARIABLE-LIST = (47) .. § electric input to cocling $

SRB-4 = REPORT-BLOCK

VARIABLE-TYPE = ZONE-1 _

VARIABLE-LIST = (1) .. $ sensibie load at constant temperature $

.- 8YS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SRB4)

END
COMPUTE SYSTEMS
sTOP
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INPUT LOADS
- INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

§ ——— BUILDING DESCRIPTION —-————————=$§

$CASE2-3  AIR-CONDITIONED 24 HOURS

$ DIMENSION  10x 10x 2.7 M.

$ WALL TYPE C-1 : CONCRETE 12.5 cm.

$ MATERIAL CONCRETE CONBUCTIVITY  1.442 W/M-C  (1.442 W/M-K)

$ ' DENSITY 2400 KG/M3
$ . SPECIFIC HEAT 020 KCAL/KG-C (836.76 J/KG-K)
§ THICKNESS ~ 0.125 M.

$ROOFEFLOOR U = 0.05 W/M2-C
$ INTERNAL LOAD: NO PEOPLE , NO LISHTING , NO EQUIPMENT AND NO INFILTRATION
TTLE UNE-1 *WALLTYPEC-1* -

LINE-3 *"CONCRETE 12.5 cm.”

LINE-S "CASE2-3 AIR-CONDITIGNED 24 HOURS*

/ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 31 1985

$ —————— BUILDING LOCATION : BANGKOK, THAILAND ———+—$
' BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -1C0.6

ALTITUDE =2.02 TIME-ZONE =-7

AZIMUTH =0
§ == CONSTRUCTION & MATERIALS INFORMATION ——-——$§
- $ MATERIALS

CONCRETE-1 = MATERIAL
THICKNESS =0.125 CONDBUCTIVITY = 1.442
DENSITY = 2400 SPECIFIC-HEAT = 836.76
$: LAYERS

© CONC-1 = LAYERS

MATERIAL =(CONCRETE-1)  THICKNESS = (0.125)
INSIDE-FILM-RES = 0.12

s CONSTRUCTION

WALL-1 = CONSTRUCTION
LAYERS = CONC-1  ABSORPTANCE =0.40 -$ white paint $
ROUGHNESS =3

ROOF-SLAB = CONSTRUCTION
UVALUE=005  ABSORPTANGE =065 $ uncalored concrete $
ROUGHNESS =3

FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05

INT-W = CONSTRUCTION

. U-VALUE = 0.05

$—————— SPAGE CONDITIONS ——————$
‘SPACE-1 = SPACE-CONDITIONS
TEMPERATURE = (25)
INF-METHOD =NONE  ZONE-TYPE = CONDITIONED
§—  SPACESA&SURFACES —— —— ——§
- ZONE-f = SPACE
X=0 Y=0 Z=0  AREA=100 VOLUME=270 AZIMUTH=0
SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=10 Y=10 Z=0
HEIGHT =27  WIDTH=10 AZIMUTH =0  TILT =90
EAST-W = EXTERIOR-WALL
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CONSTRUCTION = WALL-1 X=10 ¥=0 2=0
HEIGHT =27 WIDTH = 10 AZIMUTH =80 TILT =80
SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=0 Y=0 Z=0
HEIGHT = 2.7 WIDTH =10 AZIMUTH = 180 TILT =90
WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=0 Y=10 Z=0
HEIGHT =27 WIDTH =10 AZIMUTH =270 TILT =30
ROOF-1 = ROOF
CONSTRUCTION = ROOF-SLAB X=0 Y=0 zZ=27
HEIGHT = 10 WIDTH = 10 AZIMUTH = 180 TLT =0
. FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB
AREA = 11.64 TILT = 180
LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-i)
SUMMARY = (LS-ALS-D)

$§ —————— LOADS HOURLY REPORT ————§
[HR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1,24} (1)
LRB-1 = REPORT-BLOCK

VARIABLE-TYPE = BUILDING

VARIABLE-LIST = (21) - $ huilding wall cooling lcad $
L-HR = HOU»RLY—REPORT

REPORT-SCHEDULE = LHR-SCH-1

REPORT-BLOCK = (LéB—‘I)

END
COMPUTE LOADS

§————— SYSTEMINPUT— — g
" INPUT SYSTEMS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC
$—— — SCHEDULE————————§
'$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
8 HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1,.24)(12) ..
W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP
" H-8P-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE
D-C-SP = DAY-SCHEDULE (1,24) (25) -
" W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
CSP-SCH = SCHEDULE ~ THRUDEC31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
$ HEATING 1S SHUTDOWN
" D-H-OFF = DAY-SCHEDULE (1.24) (0)
W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF .
" H-OFF-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..
$ SCHEDULE FOR COOLING-SCHEDULE N SYSTEM-CONTROL
$ COOLING IS ALWAYS ON
D-C-ON = DAY-SCHEDULE  (1,24) (1)
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON
C-ON-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-ON

$ —— — ZONE DESCRIPTION ——————-——§
Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T = 12 HEAT-TEMP-SCH = H-SP-SCH
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DESIGN-COOL-T =25  COOL-TEMP-SCH = C-SP-SCH
BASEBOARO-CTRL = OUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL
THROTTUNG-RANGE = 1.1t2

ZONE-1 = ZONE
ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1
SIZING-OPTION = ADJUST-LOADS

$—
S-CONTROL1 = SYSTEM-CONTROL

SYSTEM DESCRIPTION ————————————$

MAX-SUPPLY-T=24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T =18 COOLING-SCHEDULE = C-ON-SCH
V51 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO = 1.0
ZONE-NAMES = (ZOWE-%)
;. PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)
SYSTEMS-REPORT
" VERIFICATION = (SV-A)
SUMMARY = (SS-A,SS-C,SSF,55+,85-0)

§———— SYSTEM HOURLY REPORT —————$§
HR-SCH-1 = SCHEDULE
3 THRU DEC 31 (ALL)Y (1,24) (1)
SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST = (7.8) .. $ cutside wet-bulb , cutside dry-buib $
SRB-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-t
_VARIABLE-UST =(6) .. $ cumrent hour zone temp $
SRB-3 = REPORT-BLOCK
 VARIABLE-TYPE =SYS-1
VARIABLE-LIST = (47) .. $ electric input to cooling $
SRB4 = REFORT-BLOCK
" VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1) .. $ sensible load at constant temperature $
SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SRB-4)

END
' COMPUTE SYSTEMS
sTOP
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INPUT LOADS
INPUT-UNITS = METRIC
OQUTPUT-UNITS = METRIC

§ —— - BUILDING DESCRIPTION ———————§
$ CASE2-4  AIR-CONDITIONED 24 HOURS
.S OIMENSION  t0x 10x 2.7 M. )
$WALL TYPE A2 : PLASTER § mm.+ LW-CONC. 7.5 cm.+ PLASTER 6 mm.
$ MATERIAL  PLASTER CONDUCTIVITY 0.274 WM-C  (0.274 W/M-K}
$ DENSITY 1104 KGM3
SPECIFIC HEAT  0.18 KCAL/KG-C (753.08 J/KG-K)
THICKNESS 0.005 M.
LW-CONC. CONDUCTIVITY  0.088 WM-C  {0.038 W'M-)
DENSITY 600 KG/M3

@ . o e

SPEGIFIC HEAT 019 KCAUKG-C (194.92 JKGK)
s THICKNESS ~ 0.075 M.
" $ROOFEFLQOR U = 0.05 WIM2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TILE LINE-1 "WALL TYPE A-2"

- LINE-3 *PLASTER 5mm. +LW-CONC 7.5cm. +PLASTER 5mm.*
| LINE-5 "CASE2-4 AIR-CONDITIONED 24 HOURS®
 ABORTERRORS ..

_DIAGNOSTIC COMMENTS

RUN-PERIOD  JAN 1 1985 THRU DEC 31 1985

- $ —————— BUILDING LOCATION : BANGKOK , THAILAND ——— %

: BUILDING-LOCATION ~ LATITUDE =13.44  LONGITUDE =-100.6
ALTITUDE =202  TIME-ZONE=-7 AZIMUTH =0
$_— — CONSTRUGTION & MATERIALS INFORMATION s
s MATERIALS

PLASTER-1 = MATERIAL

THICKNESS =0005% CONDUCTIVITY =0.274
DENSITY =1104 SPECIFIC-HEAT = 753.08
LW.CONC-1 = MATERIAL
THICKNESS  =0.075 CONDUCTIVITY =0.089
DENSITY =800 SPECIFIC-HEAT =794.82
‘s LAYERS

P.LW-1 = LAYERS
MATERIAL = (PLASTER-1,LW.CONC-1,PLASTER-1)
THICKNESS = (0.005,0.075,0.005) INSIDE-FILM-RES =0.12

$ CONSTRUCTICN

WALL-1 = CONSTRUCTION
LAYERS = P.LW-1 ABSORPTANCE =0.40 $ white paint $
ROUGHNESS =3

ROOF-SLAB = CONSTRUCTION

: U-VALUE = 6.05 ABSORPTANCE =0.65 $ uncolored concrete $
ROUGHNESS =3

_FLOGOR-SLAB = CONSTRUCTION
U-VALUE = 0.05

INT-W = CONSTRUCTION
U-VALUE = 0.05

§-————— SPACE CONDITIONS
SPACE-1 = SPACE-CONDITIONS
TEMPERATURE = (25)
INF-METHOD =NONE  ZONE-TYPE = CONDITIONED
$——————  SPACES& SURFACES —— §
| ZONE-1 = SPACE
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X=0 Y=0 Z=0 AREA =100 VOLUME =270 AZIMUTH =0
SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL
CONSTRUCTION =WALL-1 ~ X=10 Y=10 Z=0
HEIGHT =27 WIDTH=10  AZIMUTH=0  TILT =80
" EAST-W = EXTERIORWALL
CONSTRUCTION =WALL-1  X=10 Y=0 Z=0
HEIGHT =27  WIDTH=10  AZMUTH=90  TILT =90
SOUTH-W = EXTERIOR-WALL
CONSTRUCTION =WALL-1 ~ X=0 Y=0 Zz=0
HEIGHT =27 WIDTH=10  AZIMUTH =180  TILT =40
WEST-W = EXTERIOR-WALL
CONSTRUCTION =WALL-1  X=0 Y=10 Z=0
HEIGHT =27 WIDTH=40  AZIMUTH=270 TILT =90
" ROOF-1 = ROOF
CONSTRUCTION = ROOF-SLAB ~ X=0 Y=0 Z=27
HEIGHT =10 WIDTH=10  AZIMUTH=180 TILT =0
FLOOR-1 = UNDERGROUND-FLOOR
- CONSTRUCTION = FLOOR-SLAB
AREA= 1164  TILT = 180
"LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-l)
SUMMARY = (LSALSD)

$—————— LOADS HOURLY REPORT

— 8
 LHR'SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1.24) (4)
LRB-1 = REPORT-BLOCK

VARIABLE-TYPE = BUILDING

VARIABLE-LIST = (21) .. $ buliding wall cooling load §
L-HR = HOURLY-REPORY

REPORT-SCHEDULE = LHR-SCH-1

REPORT-BLOCK = (LRB-1)

«- END ..
COMPUTE LOADS

$§ —————————— SYSTEM INPUT —rrree———§
INPUT SYSTEMS

INPUT-UNITS = METRIC

OUTPUT-UNITS = METRIC

$—————— ———— SCHEDULE —————————§
$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
- D-H-SP = DAY-SCHEDULE  (1,24) (12)
W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP
H-SP-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE
D-C-SP = DAY-SCHEDULE  (1,24) (25)
W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
C-SP-SCH =SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
- $ HEATING IS SHUTDOWN '
D-H-OFF = DAY-SCHEDULE (1,24) (0)
W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..

H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..

$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL
$ COOLING IS ALWAYS ON
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171
D-C-ON = DAY-SCHEDULE  (1.24) (1)
" W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON
. C-ON-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-ON

$——

— ZONE DESCRIPTION — g
" ZZCONTROL? = ZONE-CONTROL
DESIGN-HEAT-T=12  HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T=25 COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL ~ THROTTLING-RANGE = 1.112
: ZONE-1 = ZONE _
ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1

SIZING-OPTION = ADJUST-LOADS

S SYSTEM DESCRIPTION oo §

"S-CONTROL? = SYSTEM-CONTROL

© MAX-SUPPLY-T=24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T =18  COOUING-SCHEDULE = C-ON-SCH

SYS-1 = SYSTEM

SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = $-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO = 1.0
ZONE-NAMES = (ZONE-1)

- PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (SS-A,SS-C,SS-F,88-1,88-0)

$ ——————— SYSTEM HOURLY REPORT —M—M8 ———$
HR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1,24) (1)
SRB-1 = REPORT-BLOCK

VARIABLE-TYPE = GLOBAL

VARIABLE-LIST = (7,8) .. $ outside wet-bulb , outside dry-bulb $
SRB-2 = REPORT-BLOCK
. VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (6) .. $ current hour zone temp $
SRB-3 = REPORT-BLOCK

VARIABLE-TYPE = SYS-1

VARIABLE-LIST = (47) .. $ electric input to cooling §
.SRB-é = REPORY-BLOCK

VARIABLE-TYPE = ZONE-1
’ VARIABLE-LIST = (1) .. $ sensible ioad at constant temperature $
SYS-HR = HOURLY-REPORT

REPORT-SCHEDULE = HR-SCH-1

REPORT-BLOCK = (SRB-1,SRB-2,SRB-3.5RB-4)

END
COMPUTE SYSTEMS
SToP
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INPUT LOADS
INPUT-UNITS = METRIC
QUTPUT-UNITS = METRIC

§——— BUILDING DESCRIPTION — — 3
$CASE25  AIR-CONDITIONED 24 HOURS
" DIMENSION  10x 10 x 2.7 M.

S WALL TYPE B-2 : PLASTER 1 cm.+ LW-CONC. 17 cm. + PLASTER 1 cm.

$ MATERIAL  PLASTER CONDUCTIVITY  0.063 W/M-C  (0.063 W/M-K)

$ OENSITY 300 KG/M3
SPECIFIC HEAT  0.18 KCAL/KG-C (753.08 J/KG-K)
THICKNESS 0.01 M.
LW-CONC. CONDUCTIVITY  0.303 W/M-C  (0.303 W/M-K)
DENSITY 960 KG/M3
SPECIFIC HEAT  0.18 KCAL/KG-C (784.82 J/KG-K)

e o e e

$ THICKNESS 0.17 M.
$ ROOF&FLOOR U =0.05 wiM2-C
+ $INTERNAL LOAD: NO PEQOPLE, NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 *WALL TYPE B-2*
LINE-3 *PLASTER fem.+LW-CONC 17cm +PLASTER 1cm.”
LINE-5 *CASE2-5 AIR-ONDITICNED 24 HOURS®

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN—PERJOb JAN 1 1385 THRU DEC 31 1985

§ ————— BUILDING LOCATION : BANGKOK , THALAND —————3§
. BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE =-100.6
ALTITUDE = 2.02 TIME-ZONE = -7

AZIMUTH =0
$§ ——————— CONSTRUCTION & MATERIALS INFORMATION ————$§
3 MATERIALS

" PLASTER-2 =~ MATERIAL
THICKNESS = 0.01 CONDUCTMITY =0.063
DENSITY =300 SPECIFIC-HEAT = 753.08
LW.CONC-2 = MATERIAL

THICKNESS  =0.17 CONDUCTIVITY =0.303
DENSITY =960 SPECIFIC-HEAT =784.92
3 LAYERS

P.LW-2 = LAYERS
MATERIAL = (PLASTER-2,LW.CONC-2,PLASTER-2)
. THICKNESS = (0.01,0.17,0.01) INSIDE-FILM-RES = 0.12
3 CONSTRUCTION
. WALL-1 = CONSTRUCTION
LAYERS = P.LW-2
ABSORPTANCE =0.40 $ white paint$
ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05
ABSORPTANCE = 0.85 $ uncolored concrete $
ROUGHNESS =3
:FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05
; INT-W = CONSTRUCTION
U-VALUE = 0.05

§ ———— SPACE CONDITIONS ——————— %
. SPACE-1 = SPACE-CONDITIONS
TEMPERATURE = (265)

w4 B-2 : gnsh
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INF-METHOD = NONE ZONE-TYPE = CONDIT'ONED
$§ ~————————~ SPACES & SURFACES —-

$
ZONE-1 = SPACE

X=0 Y=0 Z=0 AREA =100 VOLUME =270 AZIMUTH =0

SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL
. CONSTRUCTION = WALL-1 X=10 Y=10 Z=0
HEIGHT =2.7 WIDTH =10 AZIMUTH =0 TILT =90
EAST-W = EXTERIOR-WALL
/  CONSTRUCTION = WALL-1 X=10 Y=0 Z=0
HEIGHT =27 WIDTH =10 AZIMUTH = S0 TILT =80
SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = ‘*WALL-1 ¥=0 Y=0 Z-=0
_ HEIGHT =27 WIBTH = 10 AZIMUTA = 180 TILT =80
WE.SlT-W‘ = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=0 Y=10 Z=0C
HEIGHT =2.7 WIDTH = 10 AZIMUTH = 270 TILT =80
. ROOF-1 = ROOF
- CONSTRUCTION = ROOF-SLAB X=0 Y=0 Z=27
HEIGHT =10 WIDTH = 10 AZIMUTH = 180 TILT =0
FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB
AREA = 11.64 TILT = 180

LOADS-REPORT  VERIFICATION = (LV-C.LV-D,LV-1)
SUMMARY = (LS-ALS-D)

$— | OADS HOURLY REPORT ——————$
_ LHRSCH-1 = SCHEDULE
- THRI DEC 31 (ALL) (1,24) (1)
LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
“ VARIABLE-LIST = 21) .. S bullding wall cooling load $
LHR = HOURLY-REPORT
REPORT-SCHEDULE = LHR-SCH-1
REPORT-BLOCK = (LRB-1)

CEND
COMPUTE LOADS ..

§— SYSTEM INPUT ——— %
INPUT SYSTEMS

INPUT-UNITS = METRIC

OUTPUT-UNITS = METRIC

$————— SCHEDULE————— %

$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL

S HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
‘D-H-SP = DAY-SCHEDULE  (1,24) (12)

W-H-SP = WEEK-SCHEDULE (ALL) D-H-8P

‘H-SP-SCH = SCHEDULE ~ THRU DEC31 WEEK-SCHEDULE = W-H-SP
ss;cAEDULE FOR COOL-TEMP-SCH N ZONE-CONTROL

$ COOLING THERMOSTAT SET POINT SCHEDULE

D-CSP = DAY-SCHEDULE  (1,24) (25)

W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP

CSP-SCH = SCHEDULE  THRUDEC 31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE N SYSTEM-CONTROL

! $ HEATING IS SHUTDOWN

" DHDFF = DAY-SCHEDULE (1.24) (0)
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

" §-——— BUILDING DESCRIPTON —— ¢
$CASE26  AIR-CONDITIONED 24 HOURS
. $DIMENSION  10x 10 2.7 M.
SWALL  TYPEG-2: PLASTER 1 cm.+ LW-CONC. 27 cm.+ PLASTER 1 cm.
SMATERIAL PLASTER CONDUGTMVITY 0.063 WM-C  (0.063 WM-K)
S DENSITY 300 KG/M3
SPECIFIC HEAT  0.18 KCAL/KG-C (753.08 JIKG-K)
THICKNESS 001 M.
LW-CONC., CONDUCTIVITY 0,476 W/M-C  (0.476 W/M-K)
DENSITY 1280 KG/M3

F Y S A

SPECIFICHEAT  0.19 KCAUKG-C (794.92 J/IKG-K)

$ THICKNESS 0.27 M.

$ ROOF&FLOOR U = 0.05 WiM2-C

$ INTERNAL LOAD: NO PECPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
. TILE: LINE-1 "WALL TYPE C-2*

. LINE-3 *PLASTER tcm.+LW-CONC 27 em.+PLASTER 1cm.”

LINE-§ "CASE2-6 AIR-CONDITIONED 24 HOURS®

ABORT ERRORS
_ DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 31 1885

$ ——————— BUILDING LOCATION : BANGKOK , THAILAND ———§
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -100.6

ALTITUDE = 2.02 TIME-ZONE = -7 AZIMUTH =0
" § —————— CONSTRUCTION & MATERIALS INFORMATION ——————$
$ - MATERIALS
PLASTER-3 = MATERIAL
THICKNESS =0.0% CONDUCTIVITY =0.063
DENSITY =300 SPECIFIC-HEAT =753.08

LW.CONC-3 = MATERIAL

THICKNESS  =0.27 CONDUCTIVITY =0.476
DENSITY =1280 SPECIFIC-HEAT = 794.92
$ LAYERS
P.iW-3 = LAYERS

MATERIAL = (PLASTER-3,L W.CONC-3,PLASTER-3)
THICKNESS = (0.01,0.27.0.01) INSIDE-FILM-RES = 0.12

$ CONSTRUCTION

WALL-1 = CONSTRUCTION
LAYERS = P.LW-3 ABSORPTANCE =0.40 § white paint $
ROUGHNESS =3

ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.0 ABSORPTANCE =0.65 $ uncolored concrete $
ROUGHNESS =3

FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.0

INT-W = CONSTRUCTION
U-VALUE = 0.05 -

: $§ ——————— SPACE CONDITIONS —— %
SPACE-1 = SPACE-CONDITIONS
TEMPERATURE = (25}
INF-METHOD = NONE ZONE-TYPE = CONDITIONED
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§ ———————— SPACES & SURFA
ZONE-1 = SPACE

X=0 Y=0 Z=0 AREA = 100 VOLUME =270 AZIMUTH=0

SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1

HEIGHT =27  WIDTH =10
EAST-W = EXTERIOR-WALL

CES ——M8MMM™ ——§

X=10 Y=10 Z2=0
AZIMUTH =0 TILT =80

CONSTRUCTION = WALL-1 X=10 Y=0 Z-=0

HEIGHT =27  WIDTH =10
SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 .
HEIGHT =2.7  WIDTH = 10
WEST-W = EXTERIOR-WALL
CONSTRUGTION = WALL-1
HEIGHT =2.7  WIDTH =10
"ROOF-1 = ROOF
CONSTRUCTION = ROOF-SLAB
HEIGHT =10 WIDTH =10
FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB
AREA=11.64  TILT =180

AZIMUTH =80 TILT =80

X=0 Y=¢. Z=C
AZIMUTH = 180 TILT =80

X=0 Y=10 Z2=0
AZIMUTEH = 270 TILT =80

X=0 Y=0 2=27
AZIMUTH = 180 JILT =0

LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-i)

SUMMARY ={L5-A.LSD)

§——— | OADS HOURLY REPORT —— ¢

. LHR-SCH-1 = SCHEDULE

THRU DEC 31 {ALL)(1,24)(1)

LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
VARIABLE-LIST = (21)

L-HR = HOURLY-REPORT
REPORT-SCHEDULE = LHR-SCH-1
REPORT-BLOCK =(LRB-1) .

END ..
COMPUTE LOADS

$
INPUT SYSTEMS

SYSTEM INPUT

INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ —————————— SCHEDULE

$ building wall cooling load $

$ SCHEDULE FOR HEAT-TEMP-SCH iN ZONE-CONTROL

$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)

D-H-SP = DAY-SCHEDULE  (1,24) (12}

W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP

H-SP-SCH = SCHEDULE  THRU DEC
$ SCHEDULE FOR COOL-TEMP-SCH IN

31 WEEK-SCHEDULE = W-H-SP
ZONE-CCNTROL

'$ COOUING THERMOSTAT SET POINT SCHEDULE

D-C-SP = DAY-SCHEDULE (1,24) (25)

W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP

C-SP-SCH =SCHEDULE  THRU DEC

31 WEEK-SCHEDULE = W-C-SP

$ SCHEDULE FOR HEATING-SCHEDULE IiN SYSTEM-CONTROL

- $ HEATING 1S SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1,24) (0)
 W-H-OFF = WEEK-SCHEDULE (ALL) D-

H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..

H-OFF ..
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" $ SCHEDULE FOR COOLING-SC_HEDULE IN SYSTEM-CONTROL
$ COOLING IS ALWAYS ON
D-C-ON = DAY-SCHEDULE (1.24) (1)
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON _
C-ON-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE =~ W-C-ON

 §-e———— ZONE DESCRIPTION ——vmicn————§
Z-CONTROL1 = ZONE-CONTROL

DESIGN-HEAT-T= 12 HEAT-TEMP-SCH = H-SP-SCH

DESIGN-COOL-T =25  COOL-TEMP-SCH = G-SP-SCH

BASEBOARD-CTRL = OUTDOOR-RESET

THERMOSTAT-TYPE = PROPORTIONAL  THROTTLING-RANGE = 1.112
ZONE-1 = ZONE

. ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1  SIZING-OPTION = ADJUST-LOADS

§ ————— SYSTEM DESCRIPTION —MM———$§

S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T = 18  COOUNG-SCHEDULE = C-ON-SCH

- SYS-1=SYSTEM

SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO =1.0
ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (8YS5-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (SS-A,S5-C,55-F,55-4,55-0)

$ ————————— SYSTEM HOURLY REPORT ———— §
HR-SCH-1 = SCHEDULE
~ THRUDEG3t (ALL)(1,24)(1)
p SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST = (7,8) .. $ outside wet-bulb , outside dry-bulb §
SRB-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) .. $ curent hour zone temp $
© SRB-3 = REPORT-BLOCK
VARIABLE-TYPE = SYS-1
VARIABLE-LIST = (47) .. $ electric input to cooling $
SRB-4 = REPORT-BLOCK
- VARIABLE-TYPE = ZONE-1
) VARIABLE-LIST = (1) .. $ sensible load at constant temperature $
SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,5R8-2,SRB-3 SRB-4)

END
COMPUTE SYSTEMS
ST10P
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INPUT LOADS
INPUT-UNITS = METRIC
QUTPUT-UNITS = METRIC

' .$~—7 BUILDING DESCRIPTION ——-—————-§%
$ CASE3-1  AIR-CONDITIONED (8.00-18.00)
$ DIMENSION  10x 10X 2.7 M.
$ WALL TYPE A-1 : HARDWOOD 12 mm.
§ MATERIAL  HARDWOOD CONDUCTIVITY  0.138 W/M-C  (0.138 W/M-K)

$ DENSITY 720 KG/M3
3 SPECIFIC HEAT  0.30 KCAL/KG-C ( 1255.15 J/KG-K)

$ THICKNESS 0A01_2 M.
$ROOF&FLOOR U = 0.05 W/M2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 *WALL TYPE A-t*
LINE-3 *HARDWOOD 12 1am.*
UNE-5 *"CASE3-1 AIR-CONDITIONED (8.00-18.00)"
ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 11985 THRU DEC 31 1985

$ —————— BUNRDING LOCATION : BANGKOK , THAILAND ———$%
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -100.6

ALTITUDE = 2.02 TIME-ZONE = -7 AZIMUTH =0
§——— CONSTRUCTION & MATERIALS INFORMATION —————§
$ CONSTRUCTION

WALL-1 = CONSTRUCTION
U-VALUE = 4.83 ABSORPTANCE =0.40 $ white paint $
ROUGHNESS =3

ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05 ABSORPTANCE =0.65 § uncolored concrete $
ROUGHNESS =13

FLOOR-SLAB = CONSTRUCTION

U-VALUE =0.05
INT-W = CONSTRUCTION
U-VALUE = D.05
$ ————————— SPACE CONDITIONS ————————- %

SPACE-1 = SPACE-CONDITIONS

TEMPERATURE = (25)

INF-METHOD = NONE ZONE-TYPE = CONDITIONED
$ ————————— SPACES & SURFACES ———————3%
ZONE-1 = SPACE

X=0 Y=0 Z=0

AREA = 100 VOLUME = 270 AZIMUTH =0

SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=10 Z=0

HEIGHT =2.7 WIDTH =10 AZIMUTH =0 TILT =80
EAST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1, X=10 Y=0 Z=0

HEIGHT =2.7 WIDTH =10 AZIMUTH = 90. TILT =80
SOUTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=0 Z=0

] HEIGHT =27 WIDTH = 10 AZIMUTH =180 TILT =80

WEST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=10 Z=0

HEIGHT =2.7 WIDTH =10 AZIMUTH = 270 TILT =90

Wi A1
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"ROOF-1 = ROGF

CONSTRUCTION = ROOF-SLAB~ X=0 Y=0 Z=27

HEIGHT =10  WIDTH =10 AZIMUTH =180 TILT =0
" FLOOR-1 = UNDERGROUND-FLOOR

" CONSTRUCTION = FLOOR-SLAB
AREA=11.64  TILT=180
LOADS-REPORT  VERIFICATION = (LV-C,LV-D,Lv-1)
SUMMARY = (LS-A,LS-D)

$—— ——— LOADS HOURLY REPORT ————
_LHR-SCH-1 = SCHEDULE
" THRU DEC 31 (ALL) (1.24) (1)
LRB-1 = REPORT-RLOCK
" VARIABLE-TYPE = BUILDING
VARIABLE-LIST = (21) .. $ building wall cooling load $
L-HR = HOURLY-REPORT
REPORT-SCHEDULE = LHR-SCH-1
REPORT-BLOCK = (LRB-1)

. END
COMPUTE LOADS

e SYSTEMINPUT——
INPUT SYSTEMS

INPUT-UNITS = METRIC

OUTPUT-UNITS = METRIC

$-——  — SCHEDULE — o §
$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
”$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1,24) (12)
W-H-5P = WEEK-SCHEDULE (ALL) D-H-SP
H-SP-SCH = SCHEDULE ~ THRU DEC31 WEEK-SCHEDULE = W-H-5P
$ SCHEDULE FOR GOOL-TEMP-SCH IN ZONE-CONTROL
 $ COOLING THERMOSTAT SET POINT SCHEDULE
"D.CSP = DAY-SCHEDULE  (1,8) (32) (9, 18) (25) (19,24) (32)
W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
‘CSPSCH=SCHEDULE THRUDEGC31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
$ HEATING IS SHUTDOWN
 D-H-OFF = DAY-SCHEDULE (1.24) (0)
W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF .
H-OFF-SCH = SCHEDULE THRU DEC31 WEEK-SCHEDULE = W-H-OFF ..
 § SCHEDULE FOR GOOLING-SCHEDULE IN SYSTEM-CONTROL
D-C-ON = DAY-SCHEDULE  (1,8) (0) (8,18 (1) (19,24) (0)
W-G-ON = WEEK-SCHEDULE (ALL) D-C-ON
| GON-SCH=SCHEDULE  THRU DEC31 WEEK-SCHEDULE =W-G-ON ..
$~———— ZONEDESCRIFTION ————§
Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T =12  HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T =25  COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL =OUTDOOR-RESET ~ THERMOSTAT-TYPE = PROPORTIONAL
THROTTLING-RANGE = 1.112
ZONE-1 = ZONE
ZONETYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROLY  SIZING-OPTION = ADJUST-LOADS
$— ———  SYSTEM DESCRIPTION —— %
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T=24  HEATING-SCHEDULE = H-OFF-SCH

i A-F
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MIN-SUPPLY-T = 18  COQLING-SCHEDULE = C-ON-SCH
SYS-1 = SYSTEM

SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1

HEAT-SQURCE = ELECTRIC SIZING-RATIO =1.0

ZONE-NAMES = (ZONE-1)

PLANT-.i = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (88-A,88-C,58-F,55-J,85-0)

$ —————— SYSTEM HOURLY REPORT ———————-§
HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1.24) (1)
SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST = (7,8) .. $ outside wet-bulb , outside dry-bulb $
SRB-2 = REPORT-8LOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) .. $ current hour zone temp $
SRB-3 = REPORT-BLOCK
VARIABLE-TYPE = SYS-1
VARIABLE-LIST = (47) .. $ slectric input to cooling $
SRB-4 = REPORT-8LOCK
VARIABLE-TYPE = ZONE-1
- VARIABLE-LIST = (1) .. $ sensible load at constant temperature $
SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,5R8-2,SRB-3,5RB-4)

END
COMPUTE SYSTEMS ..
s1oP -
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ ———-—————— BUILD!NG DESCRIPTION -— ——-——§
v$ CASE 3-2  AIR-CONDITIONED (8.00-18.00)
. $ DIMENSION  10x10x2.7 M.
3 WALL TYPE B-1 : MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm.
$ MATERIAL  MORTAR  CONDUCTIVITY 0,543 W/M-C  (0.543 W/M-K)

$ DENSITY 1568 KG/M3
SPECIFICHEAT  0.20 KCAU/KG-C (836.78 J/KG-K)
THICKNESS 0.008 M.
BPICK  CONLUCTIVITY *.211 WM-C  (1.211 WM-K)
DENSITY 1872 KG/M3
SPECIFIC HEAT  0.19 KCAL/KG-C (794.92 J/KG-K)

L IR IR )

3 THICKNESS 0.07 M.
$ROOFAFLOOR U =0.06W/M2C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-] "WALL TYPE B-1* i
LINE-3 *MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm.*
LINE-5 "CASE3-2 AIR-CONDITIONED (8.00-18.00)"

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 31 1985

$ ————— BUILDING LOCATION : BANGKOK , THAILAND ———— §
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE =-100.6
ALTITUDE = 2.02 TIME-ZONE =-7

AZIMUTH =0
$ ———— CONSTRUCTION & MATERIALS INFORMATION ——§

$ MATERIALS
" MORTAR-1 = MATERIAL
THICKNESS =0.008  CONDUCTIVITY =0.543
© DENSITY  =1868  SPECIFICHEAT =836.76
" BRICK-1 = MATERIAL
THICKNESS =0.07  CONDUCTMITY = 1.211
DENSITY  =1872  SPECIFICHEAT = 79492
$ LAYERS
MB =LAYERS
MATERIAL = (MORTAR-1,BRICK-1,MORTAR-1)
THICKNESS = (0.008,0.07,0.008)  INSIDE-FILM-RES = 0.12
$. CONSTRUCTION
WALL-1 = CONSTRUCTION
1 LAYERS=MB-1  ABSORPTANCE =0.40 § white paint §
ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION
UVALUE =005  ABSORPTANCE =0.65 $ uncolored concrets $
ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.0
INT-W = CONSTRUCTION
U-VALUE = 0.05
§—— SPACE CONDITIONS — —— 3
SPACE-1 = SPACE-CONDITIONS
" TEMPERATURE = (25)
INF-METHOD =NONE ~ ZONE-TYPE = CONDITIONED
$
ZONE-1 = SPACE

SPACES & SURFACES ———— %
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X=0 Y=0 Z=0 AREA = 100 VOLUME =270 AZIMUTH =0
SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=10 Y=10 Z=0
HEIGHT =27 WIDTH = 10 AZIMUTH =0 TILT =90
EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=10 Y=0 Z=0Q
HEIGHT =2.7 WIDTH =10 AZIMUTH = 80 TILT =90
SOUTH-W = EXTERIOR-WALL
. CONSTRUCTION = WALL-1 X=0 Y=0 Z=0
HEIGHT =27 WIDTH = 10 AZIMUTH = 180 TILT =90
WEST-W = D(TERIOR-W/.RLL
. CONSTRUCTION = WALL-1 X=0 Y=10 Z=0
HEIGHT = 2.7 WIDTH = 10 AZIMUTH =270 TILT =90
ROOF-1 = ROOF
CONSTRUCTION = ROOF-SLAB X=0 Y=0 Z=27
HEIGHT = 10 WIDTH =10 AZIMUTH = 180 THT =0
FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB AREA = 1.64 TILT = 180

LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-1)
SUMMARY = (LS-ALS-D)

$——— — LOADS HOURLY REPORT ————————$
LHR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1.24) (1)
LRB-1 = REPORT-BLOCK

VARIABLE-TYPE = BUILDING

VARIABLE-LIST = (21) .. $building wall cooling load $
L-HR = HOURLY-REPORT

REPORT-SCHEDULE = LHR-SCH-1

REPORT-3LOCK = (LRB-1)

END
COMPUTE LOADS

$ -————————— SYSTEM INPUY} ———-———§
INPUT SYSTEMS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC
§ ———— SCHEDULE ———— %
$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEDULE {(NO OPERATION)
D-H-SP = DAY-SCHEDULE (1,24) (12)
W-H-SP = WEEK-SCHEDULE (ALL) B-H-SP
H-SP-SCH = SCHEDULE  THRU DEC31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
.3 COOLING THERMOSTAT SET POINT SCHEDULE
D-C-SP = DAY-SCHEDULE  (1,8) (32) (3,18) (25) (19,24) (32)
W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
.OSFLSCH =SCHEDULE THRUDEC 3t WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
$ HEATING IS SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1.24) (0)
W-H-OFf = WEEK-SCHEDULE (ALL) D-H-OFF ..

H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEOULE = W-H-OFF ..

$ SCHEDULE FOR COOLING-SCHEDULE N SYSTEM-CONTROL
D-C-ON = DAY-SCHEDULE (1,8) (0) (9.18) (1) (18,24) (0)
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON
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C-ON-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-ON
$~———————————— ZONE DESCRIPTION ~———n—— %
Z-CONTROL1 = ZONE-CONTROL
l DESIGN-HEAT-T =12  HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T=25 COCL-TEMP-SCH = C-SP-SCH

BASEBOARD-CTRL = OUTDOOR-RESET THERMOSTAT-TYPE = PROPORTIONAL

THROTTLING-RANGE = 1.112
ZONE-1 = ZONE
ZONE-TYPE = CONDITIONED

ZONE-CONTROL = Z-CONTROL1 SIZING-OPTION = ADJUST-LOADS

SYSTEM DESCRIPTION ————— %

[P

S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
) MIN-SUPPLY-T = 18  COOUNG-SCHEDULE = C-ON-SCH
SYS-1 = SYSTEM
, SYSTEM-TYPE = RCSYS  SYSTEM-CONTROL = 3-CONTROL1

HEAT-SOURCE = ELECTRIC SIZING-RATIO =1.0 ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SY5-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (S5-A.8S-C,55-F,SS,55-0) ..

$ ———————— SYSTEM HOURLY REPORT —m8M8@ ——v+— %
HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1,24) (1)
SRB-1 = REPORT-BLGCK.
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST = (7,8) .. $ outside wet-bulb , outside dry-bulb $
SRB-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-UST=(6) .. $ cument haur zone temp $
- SRB-3 = REPORT-BLGCK
VARIABLE-TYPE = SYS-1
VARIABLE-LIST = (47) .. $ electric input to cooling $
SRB-4 = REPORT-BLOCK
" VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1) .. § sensible load at constant temperature $
SYS-HR = HOURLY-REPGRT
REPORT-SCHEBULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SR8-4)

END
COMPUTE SYSTEMS
STOP
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ ————————— BUILDING DESCRIPTION —_—%
$CASE3I-3  AIR-CONDITIONED (8.00-18.00)

$DIMENSION  10x183x 2.7 M.

SWALL TYPE C-1: CONCRETE 12.5 cm.

$ MATERIAL  CONCRETE CONDUCTIVITY  1.442 W/M-C  (1.442 W/M-K)

$ DENSITY 2400 KG/M3
. 8 SPECIFIC HEAT (.20 KCAUKG-C (836.76 J/KG-K)
3 THICKNESS 0.125 M.

$ ROOF&FLOOR U = 0.05 W/M2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 *WALL TYPE C-1*
LINE-3 *CONCRETE 12.5 em.*
UNE-5 *CASE3-3 AIR-CONDITIONED (8.00-18.00)*
ABORT ERRORS
DIAGNOS1IC COMMENTS
RUN-PERIOD  JAN 11985 THRU DEC 31 1985

$ ————— BUILDING LOCATION : BANGKOK , THAILAND —$
* BUILDING-LOCATION . LATITUDE = 13.44 LONGITUDE = -100.6
ALTITUDE = 2.62 TIME-ZONE = -7
AZIMUTH =0
$ ————— CONSTRUCTION & MATERIALS INFORMATION —————§
. % MATERIALS

CONCRETE-1 = MATERIAL
THICKNESS =0.125 CONDUCTIVITY = 1.442
DENSITY = 2400 SPECIFIC-HEAT = 836.76
$ (AYERS
CONC-1 = LAYERS
MATERIAL = (CONCRETE-1) THICKNESS = (0.125)
INSIDE-FILM-RES = 0.12
5 CONSTRUCTION
WALL-1 = CONSTRUCTION
LAYERS = CONCA1
ABSORPTANCE =0.40 $ white paint$
ROUGHNESS =3
RCOF-SLAB = CONSTRUCTION
U-VALUE = 0.05
ABSORPTANCE =0.65 $ uncolored concrete $
ROUGHNESS =3
FLOOR-SLAB = CONSTRUCT{ON
U-VALUE = 0.05
INT-W = CONSTRUCTION
U-VALUE =0.05

$——————  SPACECONDITIONS — s
SPACE-1 = SPACE-CONDITIONS

TEMPERATURE = (25)

INF-METHOD =NONE  ZONE-TYPE = CONDITIONED

§ ~——— SPACES & SURFACES —8M8MMM™—- %
ZONE-1 = SPACE
X=0 Y=0 Z=0
AREA =100 VOLUME =270 AZIMUTH =0
SPACE-CONDITIONS = SPACE-1

e C-1
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NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=10 Z2=0

HEIGHT =2.7  WIDTH = 10 AZMUTH =0  TILT =90
EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=10 Y=0 Z=0
HEIGHT =27  WIDTH =10 AZIMUTH =90  TILT =90
SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=0 Y=0 Z=0
HEIGHT =2.7  WIDTH =10 AZIMUTH = 180 TILT =30
WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=0 Y=10 2=0
HEIGHT =27  WIDTH =10 AZIMUTH =270 TILT =90
- ROOF-1 = ROOF
CONSTRUCTION = ROOF-SLAB
X=0 Y=n Z=27 HEIGHT =10 WIDTH =10
AZIMUTH =180 TILT =0
FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB
AREA=1164  TILT=180
' LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-))
SUMMARY = (LS-A,LS-D)
§ —~——————————— LOADS HOURLY REPORT ~—————-r——§

LHR-SCH-1 = SCHEDULE
THRU DEG 31 (ALL) (3,24) (1)

LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
VARIABLE-LIST = (21)

L-HR = HOURLY-REPORT

$ building walt cooling load $

REPORT-SCHEDULE = LHR-SCH-1

REPORT-BLOCK =(LRB-1) ..

END
COMPUTE LOADS
§ ————— SYSTEM INPUT $
INPUT SYSTEMS

INPUT-UNITS = METRIC

QUTPUT-UNITS = METRIC
$——— - SCHEDULE — -—$

$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
§ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1,24) (12)
W-H-SP = WEEK-SCHEDULE (ALL) D-K-SP
. H-SP-SCH = SCHEDULE ~ THRUDEC 31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH iN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE
D-C-SP = DAY-SCHEDULE  (1,8) (32) (9.18) (25) (19,24) (32)
W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
C-SP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
$ HEATING 1S SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1,24) (0)

W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..

I C-1
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H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL

D-C-ON = DAY-SCHEDULE  (1,8) (0) (8.18) (1) (19.24) (OY

W-C-ON = WEEK-SCHEDULE (AtL) D-C-ON

C-ON-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-ON

$ -~———————— ZONE DESCRIPTION -~ ——-—————— $
Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T = 12 . HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T =25  COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL THROTTLING-RANGE = 1.112
- ZONE-1 = ZONE
ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1
SIZING-OPTION = ADJUST-LOADS

$————— SYSTEM DESCRIPTION ———— . §
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T = 18 COOLING-SCHEDULE = C-ON-SCH
SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO =1.0
ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPCRT
VERIFICATION = (SV-A)
SUMMARY = (S5-A4,58-C,55-F,$5,55-0)

- § ————————— SYSTEM HOURLY REPORT —————————§
HR-SCH-1 = SCHEDULE
THRUDEC 31 {ALL) (1,24) ()

* SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST =(7,8) .. $ cutside wet-bulb , outside dry-bulb $
SRB-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) .. $curent hour zone temp $
SRB-3 = REPORT-BLOCK
VARIABLE-TYPE = SYS-1
VARIABLE-LIST = (47) .. § electric input to cooling 3
SRB-4 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1) ..$ sensible lcad at constant temperature $
SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB8-1,SRB-2,SRB-3,SRB-4)

" END

COMPUTE SYSTEMS
STOP

WY C-1
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ —————— BUILDING DESCRIPTION — ————§

$ CASE34  AIR-CONDITIONED (8.00-18.00)

$ DIMENSION  10x 10x 2.7 M.

$WALL TYPE A-2 : PLASTER § mn. + LW-CONC. 7.5 cm.+ PLASTER 5 mm.

$ MATERIAL  PLASTER CONDUCTIVITY  0.274 WM-C  (0.274 W/M-K)

$ DENSITY 1104 KG/M3
SPECIFIC HEAT  0.18 KCAL/KG-C (753.08 J/KG-K)
THICKNESS Q.005 M.

LW-CONC. CONDUCTIVITY  0.089 W/M-C  (0.083 W/M-K)
DENSITY 8§00 KG/M3

R B BH B A

SPECIFICHEAT 0.1 KCAUKG-C (794 .92 JIKG-K)

'3 THICKNESS  0.075 M.
§ ROCF&FLOOR U = 0.05 WiM2-C
$ INTERNAL LOAD: NO PECPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 "WALL TYPE A-2*

LINE-3 *PLASTER 5mm. +LW-CONC 7.5cm.+PLASTER 5mm.*

LINE-5 *CASE3-4 AIR-CONDITICNED (8.00-18.00)*

ABORT ERRORS
 DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 37 1885

$ ———— BUILDING LOCATION : BANGKOK , THAILAND ————§
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE =-100.6 .

ALTITUDE = 2.02 TIME-ZONE = -7 AZIMUTH =0
§ ———— CONSTRUCTION & MATERIALS INFORMATION ————$§
$ MATERIALS

PUléTER»1 = MATERIAL
THICKNESS  =0.605 CONDUCTIVITY =0.274
DENSITY =1104 SPECIFIC-HEAT = 753.08
LW.CONC-t = MATERIAL

THICKNESS  =0.075 CONDUCTIVITY =0.088
DENSITY =600 SPECIFICHEAT =794.92
$ LAYERS

P.LW-1 = LAYERS

MATERIAL = (PLASTER-1,LW.CCNC-1,PLASTER-1)

THICKNESS = (0.005,0.075 6.005)

{NSIDE-FILM-RES = 0.12
$ CONSTRUCTION
WALL-1 = CONSTRUCTION

LAYERS = P.LW-1

ABSORPTANCE = 0.40 $ white paint § ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION

U-VALUE = 0.05

ABSORPTANCE = 0.65 $ uncolored concrete $ ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION )

U-VALUE = 0.05
INT-W = CONSTRUCTION

U-VALUE = 0.05

$ ———————— SPACE CONDITIONS —-—————$
SPACE-1 = SPACE-CONDITIONS

TEMPERATURE = (25)

INF-METHOD = NONE ZONE-TYPE = CONDITIONED
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§ ~———————— SPACES & SURFA
ZONE-1 = SPACE
X=0 Y=0 Z=g0

AREA = 100 VOLUME =270 AZIMUTH =0

NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =2.7  WIDTH =10

EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27  WIDTH =10

SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27  WIDTH = 10

WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =2.7  WIDTH=10

ROOF-1 = ROOF
CONSTRUCTION = ROOF-SLAB
HEIGHT =10 WIDTH=10

FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB
AREA=1164  TILT=180

CES ——Mm8M8¥ M ——§

X=10 Y=10 Z=0

AZIMUTH =0 THLT =90

X=10 Y=0 2Z=0
AZIMUTH =90 TILT =80

X=0 Y=0 2Z=0
AZIMUTH =180  TiLT =90

X=0 Y=10 2Z=0
AZIMUTH = 270 TILT =40

X=0 Y=0 Z=27
AZIMUTH = 180 TILT =0

LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-)

SUMMARY = (LS-ALS-D)

$
LHR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1,24) (1)
LRB-1 = REPORT-BLOCK

VARIABLE-TYPE = BUILDING
) VARIABLE-LIST = (21) . $bu
L-HR = HOURLY-REPGRT
REPORT-SCHEDULE = LHR-SCH-1
REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

§ ————— SYSTEM INPUT
INPUT SYSTEMS
(NPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ ————— SCHEDULE
$ SCHEDULE FOR HEAT-TEMP-SCH IN

LOADS HOURLY REPORT —————————§

iiding wall cooling load $

ZONE-CONTROL

3 HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)Y

D-H-SP = DAY-SCHEDULE  (1,24) (12)

W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP

H-8P-SCH = SCHEDULE =~ THRU DEC
$ SCHEDULE FOR COOL-TEMP-SCH iN

31 WEEK-SCHEDULE = W-H-SP

ZONE-CONTROL

$ COOUNG THERMOSTAT SET POINT SCHEDULE

D-C-SP = DAY-SCHEDULE  (1.8) (32) (8. 18) (25) (19.24) (32)

W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP

C-SP-SCH = SCHEDULE ~ THRU DEC
$ SCHEDULE FOR HEATING-SCHEDUL
$ HEATING IS SHUTDOWN

D-H-OFF = DAY-SCHEDULE (1,24) (0)

31 WEEK-SCHEDULE = W-C-SP

E IN SYSTEM-CONTROL

W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..

SPACE-CONDITIONS = SPACE-1
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H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL
D-C-ON = DAY-SCHEDULE  (1.8) (0) (2.18) (1) (19.24) (0)
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON
" C-ON-SCH = SCHEDULE ~ THRU DEC31 WEEK-SCHEDULE = W-C-ON

$ -————-——— ZONE DESCRIPTION ————————-~—§
Z-CONTROL1 = ZONE-CONTROL

DESIGN-BEAT-T = 12 HEAT-TEMP-SCH = H-SP-SCH

DESIGN-COOL-T =25  COOL-TEMP-SCH = C-SP-SCH

BASEBOARD-CTRL = QUTDOOR-RESET

THERMOSTAT-TYPE = PROPORTIONAL THROTTLING-RANGE = 1.112
ZONE-1 = ZONE l

ZONE-TYPE = CONDITIONED ZONE-CONTROL = Z-CONTROL1

SIZING-OPTION = ADJUST-LOADS

$ - SYSTEM DESCRIPTION —— e §
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-3CHEDULE = H-OFF-SCH
MIN-SUPPLY-T =18 COOLING-SCHEDULE = C-ON-SCH
SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO = 1.0
ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (S5-A,SS-C,55-F,55-4,85-0)

$ ——————— SYSTEM HOURLY REPORT —M———§
HR-SCH-1 = SCHEDULE
THRU DEC 31 {ALL) (1,24} (1)

SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST =(7.8) . $ oulside wet-buib , outside dry-bulb $
SRB-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) .. $ cument hour zone temp §
SRB-3 = REPORT-BLOCK
VARIABLE-TYPE = SYS-1
VARIABLE-LIST = (47) .. $§ electric input ta cooling $
SRB-4 = REPORT-BLOCK
" VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1) .. $ sensible load at constant temperature $

SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1.SRB-2,SRB-3,SRB-4)

END v
COMPUTE SYSTEMS
STOP
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$§ ———————— BUILDING DESCRIPTION ——~—«——§

$ CASE3-5 AIR-CONDITIONED. (8.00-18.00)

$ DIMENSION  10x10x 2.7 M.

3 WALL TYPE B-2: PLASTER 3 cm.+ LW-CONC. 17 cm.+ PLASTER t cm.
$ MATERIAL  PLASTER CONDUCTIVITY 0.063 W/M-C  (0.063 W/M-K}

$ DENSITY 300 KG/M3

$ SPECIFIC HEAT  0.18 KCAUKG-C (753.08 J/KG-K)

$ THICKNESS 001 M. .
$ LW-CONC. CONDUCTIVITY 0.303 W/M-C (0.303 WM-K)
$ DENSITY 960 KG/M3

$ SPECIFIC HEAT 019 KCAL/KG-C (794.92 J/KG-K)

$ THICKNESS 017 M.

$ ROOFEFLOOR U =0.05 WMZ-C
§ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 "WALL TYPE B-2*
- LINE-3 *PLASTER 1cm_+LW-CONC 17cm.+PLASTER 1em.*
LINE-5 "CASE3-5 AIR-ONDITIONED (8.00-18.00)"

ABORT ERRORS .
DIAGNOSTIC COMMENTS .,
RUN-PERIOD  JAN 1 1885 THRU DEC 31 1885

$ —————— BUILDING LOCATION : BANGKOK , THAILAND —————$§
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -100.6
ALTITUDE = 2.02 TIME-ZONE =-7

AZIMUTH =0
$ ————— CONSTRUCTION & MATERIALS INFORMATION ————— 3§
$ MATERIALS

PLASTER-2 = MATERIAL

THICKNESS  =0.01 CONDUCTMTY =0.063
DENSITY =300 SPECIFIC-HEAT =753.08
LW.CONC-2 = MATERIAL
THICKNESS =0.17 CONDUCTIMTY =0.303
DENSITY =960 SPECIFIC-HEAT =794.92
$ LAYERS

P.LW-2 = LAYERS

MATERIAL = (PLASTER 2,LW.CONG-2,PLASTER2)

THICKNESS = (9.01,0.17,0.01)

INSIDE-FILM-RES = 0.12
$ CONSTRUGTION
WALL-1 = CONSTRUCTION

LAYERS = P.LW-2

ABSORPTANCE =040 $white paint§  ROUGHNESS =3

" ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05
- ABSORPTANCE =066 $ uncolorsd concrete$  ROUGHNESS = 3

FLOOR-SLAB = CONSTRUCTION

U-VALUE = 0.05
INT-W = CONSTRUCTION

U-VALUE = 0.05

$§ —————— —SPACECONDITIONS — ———— ¢
SPACE-1 = SPACE-CONDITIONS
TEMPERATURE = (25)
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INF-METHOD = NONE ZONE-TYPE = CONDITIONED

§—— - SPACES&SURFACES ~————————— %

ZONE-1 = SPACE
X=0 Y=0 Z=0

AREA =100 VOLUME =270 AZIMUTH =0

NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =2.7 WIDTH = 10

EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL—1
HEIGHT =2.7 WIDTH = 10

SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27 WIDTH = 10

WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27 WIDTH = 10

ROOF-1 = ROOF
CONSTRUCTION = ROOF-SLAB
HEIGHT =10 WIDTH =10

FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB

X=10 Y=10 Z=0
AZIMUTH =0 TILT =90

X=1¢ Y=0 2Z=0
AZIMUTH = S0 TILT =90

X=0 Y=0 2=90
AZIMUTH = 180 TILT =90

X=0 Y=10 Z=0
AZIMUTH =270 TILT =90

X=Q Y=0 Z=27
AZIMUTH =480 TILT =0

AREA = 1164 TILT = 180

LOADS-REPORT VERIFICATION = (LV-C,LV-D,LV-)

SUMMARY = (LS-A,LS-D)

$§ ————————— LOADS HOURLY REPORT ————————§

LHR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1,24) (1)

LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
VARIABLE-LIST = (21)

t-HR = HOURLY-REPQRT
REPORT-SCHEDULE = LHR-SCH-1
REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

§—— SYSTEMINPUT
INPUT SYSTEMS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ —————————— SCHEDULE

$ building wall cooling load $

—§

$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL

$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)

D-H-SP = DAY-SCHEDULE  (1,24) (12)

W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP

H-SP-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-SP

$ SCHEDULE FOR COOL-TEMP-SCH IN

ZONE-CONTROL

" $ COOLING THERMOSTAT SET POINT SCHEDULE

D-C-SP = DAY-SCHEDULE  (1,8) (32) (3, 18) (25) (19,24) (32)

W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP

C-5P-SCH =SCHEDULE THRUDEC31 WEEK-SCHEQULE = W-C-SP

$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL

3$ HEATING IS SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1,24) (0)

SPACE-CONDITIONS = SPACEA1

o - - .
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W-H-OFf = WEEK-SCHEDULE (ALL) D-H-OFF ..

R-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF .
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL

D-C-ON = DAY-SCHEDULE  (1.8) (0) (8.18) (1) (19.24) (@)

W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON

C-ON-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-ON

$ ————— ZONE DESCRIPTION

Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T=12  HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T=25 COOL-TEMP-SCH = O—SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL THROTTLING-RANGE =1.112
ZONE-1 =ZONE .
ZONE-TYPE = CONDITIONED
ZONE-COMTROL = Z-CONTROL1 SIZING-OPTION = ADJUST-LOADS

$ ———— SYSTEM DESCRIPTION —M ——§
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T=24  HEATING-SCHEQULE = H-OFF-SCH
MIN-SUPPLY-T = 18  COOLING-SCHEDULE = C-ON-SCH
SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO =1.0
ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (S5-A,88-C,55-F,55-4,55-0)

$ ———————— SYSTEM HOURLY REPORF ——— ¢
HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALLY (1.24) (1)

SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST = (7.8) .. $ outside wet-bulb , outside dry-buth $
SRB-2 = REPORT-8LOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) .. $ current hour zone temp $
SRB-3 = REPORT-BLOCK
VARIABLE-TYPE = SYS-1
VARIABLE-UIST = (47) .. $ slectric input to cooling $
SRB-4 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1) .. § sensible lcad at constant temperature $

SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SRB-4)

END
COMPUTE SYSTEMS
sToP

192

wile B-2 : amaziiinnlfusimAiemizasInayiu



* INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

BUILDING DESCRIPTION —M————-§

$——

$ CASE3-6  AIR-CONDITIONED (8.00-18.00)

3 DIMENSION  10x10x 2.7 M.

$ WALL TYPE C-2: PLASTER 1 cm.+ LW-CONC. 27 em.+ PLASTER 1 cm.
$ MATERIAL  PLASTER CONDUCTIVITY 0.063 W/M-C  (0.063 W/M-K)

$ DENSITY 300 KG/M3

$ SPECIFIC HEAT  0.18 KCAL/KG-C (753.08 J/KG-K)

% THICKNESS 001 ™.

$ LW-CONC. -CONDUCTIVITY  0.476 W/M-C  (C.476 W/M-K)
$ DENSITY 1280 KG/M3

$ SPECIFICHEAT 0.18 KCAL/KG-C (784.92 J/KG-K)

$ THICKNESS 0.27 M.
$ ROOFEFLOOR U = 0.05 WiM2-C
$ INTERNAL LOAD: NO PEOPLE, NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 "WALL TYPE C-2*
LINE-3 *PLASTER 1cm.+LW-CONC 27 cm.+PLASTER 1cm.*
LINE-5 *CASE3-6 AIR-CONDITIONED (8.00-18.00)*

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 11885 THRU DEC 31 1985

§ ————— BUILDING LOCATION : BANGKOK , THAHLAND —«+——§
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE =-100.8

ALTITUDE = 2.02 TIME-ZONE =-7 AZIMUTH =0
$ ——————— CONSTRUCTION & MATERIALS INFORMATION —————§
$ MATERIALS

PLASTER-3 = MATERIAL
THICKNESS = 0.01 CONDUCTIVITY =0,063
DENSITY =300 SPECIFICHEAT = 753.08
LW.CONG-3 = MATERIAL

THICKNESS =027 CONDUCTIVITY =0.476
DENSITY =1280 SPECIFIC-HEAT = 794.92
$ LAYERS

P.LW-3 = LAYERS

MATERIAL = (PLASTER-3,LW.CONC-3,PLASTER-3)

THICKNESS = (0.01,0.27,0.01) INSIDE-FILM-RES = 0.12
k] CONSTRICTION
WALL-1 = CONSTRUCTION

LAYERS = P.LW-3

ABSORPTANCE =0.4C $ white paint $ ROUGHNESS -3
ROOF-SLAB = CONSTRUCTION

U-VALUE =005 -

ABSORPTANCE =0.65 $ uncolored concrete $ ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION

U-VALUE = 0.05
INT-W = CONSTRUCTION

U-VALUE = 008

$ —-———————SPACE CONDITIONS ————— 3%
SPACE-1 = SPACE-CONDITIONS

TEMPERATURE = (25)

INF-METHOD = NONE ZONE-TYPE = CONDITIONED
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$ — SPACES & SURFACES ——————§

" ZONE-1 = SPACE
X=0 Y=0 Z=0
AREA = 100 VOLUME =270 AZIMUTH =0
SPACE-CONDITIONS = SPACE-1

NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=10 Y=10 Z=0
HEIGHT =27  WIDTH=10 AZIMUTH=0  TILT =90

EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=10 Y=0 Z=0
HEIGHT =27  WIOTH =10 AZIMUTH=90  TILT =90

SOUTH-W = EXTERIOR-WALL
SONSTRUCTION = WALL-1 X=0 Y=0 Z=0
HEIGHT =2.7  WIDTH =10 AZIMUTH =180  TILT =90

WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=0 Y=10 Z=9
HEIGHT =2.7  WIDTH=10 AZIMUTH =270  TILT =80

ROOF-1 = ROOF
CONSTRUCTION = ROOF-SLAS X=0 Y=0 Z=27
HEIGHT =10  WIDTH =10 AZIMUTH=180 TILT =0

FLOOR-1 = UNDERGROUND-FLOOR

' CONSTRUCTION = FLOOR-SLAB AREA=11.64  TILT = 180

. LOADS-REPORT VERIFICATION = (LV-C,LV-D,iV-))
SUMMARY = (LS-ALS-D)

$ ————— LOADS HOURLY REPORT ———r———§
LHR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1,24) (%)
LRB-1 = REPORT-BLOCK

VARIABLE-TYPE = BUILDING

VARIABLE-LIST = (21) - $ building wail cooling load $
L-HR = HOURLY-REPGRT

REPORT-SCHEDULE = LHR-SCH-1

REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

$— SYSTEMINPUT ———————— §
INPUT SYSTEMS
INPUT-UNITS = METRIC
QUTPUT-UNITS = METRIC

$o— — SCHEDWE——— 3
$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING TRERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1,24) (12)
W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP
H-SP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
. $ COOLING THERMOSTAT SET POINT SCHEDULE
 DCSP = DAY-SCHEDULE  (1.8) (32) (3,18) (25) (19,26) (32)
- W-C-8P = WEEK-SCHEDULE (ALL) D-C-SP
C-SP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-SP
_ $ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
$ HEATING IS SHUTDOWN
‘D-H-OFF = DAY-SCHEDULE (1,24) (0)
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W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..
H-OFF-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-H-OFF
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL
D-C-ON = DAY-SCHEDULE  (1.8) (0) (3.18) (1) (18,24) ()
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON
C-ON-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-C-ON

§ —--~--——————— ZONE DESCRIPTION ~—«———— %
Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T = 12 HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T =25  COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OQUTDOOR-RESET
THERMOSTAT-TYPE = PROPORTIONAL ~ THROTTLING-RANGE = 1.142

ZONE-1 = ZONE
ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1 SIZING-OPTION = ADJUST-LOADS

$
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T =18  COOLING-SCHEDULE = C-ON-SCH

SYSTEM DESCRIPTION ———«————§

SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SQURCE = ELECTRIC SIZING-RATIO =1.0
ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (S5-A,55-C,SS-F,$5-J,85-0)

$ —————————— SYSTEM HOURLY REPORT —————————§
HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1,26) (1)

SRB-1 = REPORT-BLOCK

VARIABLE-TYPE = GLOBAL

VARIABLE-LIST = (7,8)  ..$ outside wet-bulb , outside dry-bulb $
SRB-2 = REPORT-BLOCK

VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (6) .. $ current hour zone temp $
SRB-3 = REPORT-BLOCK

VARIABLE-TYPE = SY5-1

VARIABLE-LIST = (47) .. $ electric inputto coaling $
SRB-4 = REPORT-BLOCK

VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (1) .. S sensible load at constant temperature $
SYS-HR = HOURLY-REPORT

REPORT-SCHEDULE = HR-SCH-1

REPORT-BLOCK = (SRB-1,SRB-2,5RB-3,5RB4)

END
COMPUTE SYSTEMS
STOP
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ ————————— BUILDING DESCRIPTION ———«——3%
$ CASE4-1  AIR-CONDITIONED (20.00-6.00)
" $ DIMENSION 10 x 10x 2.7 M.
$ WALL TYPE A-1: HARDWOOD 12 mm.
3 MATERIAL  HARDWOOD CONDUCTIVITY  0.138 W/M-C  (0.138 WM-K )

3 DENSITY 720 KG/M3
$ SPECIFIC HEAT  0.30 KCAL/KG-C ( 1255.15 JIKG-K )
$ THICKNESS 0012 M.

$ ROOF&FLOOR U =0.05 W/M2-C
$ INTERNAL LOAD: NO PEQOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 “WALL TYPE A-1*

LINE-3 *HARDWOOD 12 mm.*

LNE-5 "CASE4-1 AIR-CONOITIONED (20.00-6.00)"

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 31 1885

$ ——————— BUILDING LOCATION : BANGKOK , THALAND ————§
BUILDING-LOCATION  LATITUDE = 13.44 LONGITUDE =-100.6

ALTITUDE = 2.02 TIME-ZONE =-7 AZIMUTH =0
$ —————— CONSTRUCTION & MATERIALS INFORMATION ————$
$ CONSTRUCTION

WALL-1 = CONSTRUCTION
U-VALUE = 4.83
ABSORPTANCE =0.40 $ white paint$ ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05
ABSORPTANCE =0.85 $ uncolored concrete $
ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05
INT-W = CONSTRUCTION
U-VALUE = 0.05

$ ————————— SPACE CONDITIONS ————————§
SPACE-1 = SPACE-CONDITIONS

TEMPERATURE = (29)

INF-METHOD = NONE ZONE-TYPE = CONDITIONED

§ —————— SPACES & SURFACES ———————3%
ZONE-1 = SPACE

X=0 Y=0 2=0

AREA =100 VOLUME =270 AZIMUTH =0

SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=10 Z=¢
) HEIGHT =27 MbTH =10 AZIMUTH =0 TILT =90
EAST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=0 Z=0

HEIGHT =27 WIDTH = 10 AZIMUTH = 90 TILT =90
SOUTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=Q0 ¥Y=0 Z=0

HEIGHT =2.7 WIDTH =10 AZIMUTH = 180 THT =80

Wl A1
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WEST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=10 Z=0

HEIGHT =2.7 WIDTH =10 AZIMUTH = 270 TILT =90

ROOF-1 = ROOF

CONSTRUCTION = ROOF-SLAB X=0 Y=0 Z=27

HEIGHT =10 WIDTH = 10 AZIMUTH = 180 TILT =0
FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB AREA = 11.64 TILT = 180
LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-1)
SUMMARY = (LS-A.LS-D)
$ ———————— LOADS HOURLY REPORT -~ -3

LHR-SCH-1 = SCHEDULE
THRU DEC 31 (mLL)(1.24) (1)

LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
VARIABLE-LIST = (21)

L-HR = HOURLY-REPORT

$ building wall cooling load $

REPORT-SCHEDULE = LHR-SCH-1
REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

$————— SYSTEMINPUT — ———— &
INPUT SYSTEMS

INPUT-UNITS = METRIC

OUTPUT-UNITS = METRIC

§—  SCHEDULE—————————§
$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1,24) (12)
W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP
H-SP-SCH = SCHEDULE ~ THRUDEC 31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH [N ZONE-CONTROL
. $ COOLING THERMOSTAT SET POINT SCHEDULE
D-C-SP = DAY-SCHEDULE  (1,6) (25) (7,20) (32) (21,24) (25)
W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP
C-8P-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
$ HEATING IS SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1,24) (0)
W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..
H-OFF-SCH = SCHEDULE  THRU DEC 31

§ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL
D-C-ON = DAY-SCHEDULE  (1,6) (1) (7.20) (0) (21.24) (1)
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON

C-ON-SCH = SCHEDULE

THRU DEC31 WEEK-SCHEDULE = W-C-ON

§— — ZONE DESCRIPTION +-— 3
Z-CONTROL1 = ZONE-CONTROL

DESIGN-HEAT-T = 12 HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T =25

BASEBOARD-CTRL = OUTDOOR-RESET

COOQL-TEMP-SCH = C-SP-SCH

WEEK-SCHEDULE = W-H-OFF ..

e A-1
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THERMOSTAT-TYPE = PROPORTIONAL
THROTTLING-RANGE = 1.112

ZONE-1 = ZONE
ZONE-TYPE = CONDITIONED

ZONE-CONTROL = Z-CONTROL1Y SIZING-OPTION = ADJUST-LOADS

© $ -—————————— SYSTEM DESCRIPTION ——-————— 5
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T =18 COOLING-SCHEDULE = @NSCH

SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS  SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO =10
ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (8YS-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (S5-A,SS-C,SS-F,5S-J,85-0)

§———  SYSTEM HOURLYREPORT — ¢
HR-SCH-1 = SCHEDULE
THRU DEC 31 (AL {1,24) (1)

SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST = (7,8) .. $ outside wet-bulb , cutside dry-bulb $
SRB-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) .. $ cumrent hour zcne temp $
SRB-3 = REPORT-BLOCK
VARJABLE-TYPE = SYS-1
VARIABLE-LIST = (47) .. $ siectric input to ceoling $
SRB-4 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1)} .. $ sensibie load at constant temperature $

SYS-HR = HCURLY-REPORT
REPORT-SCHEDULE = HR-8CH-1
REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,5RB-4)

END
COMPUTE SYSTEMS
STOP
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ —————— BUILDING DESCRIPTION ———-——— 3

$ CASE4-2  AIR-CONDITIONED (20.00-6.00)

$ DIMENSION  10x 10 x 2.7 M.

$ WALL TYPE B-1: MORTAR 8 mm.+ BRICK 7 em.+ MORTAR 8 mm.

$ MATERIAL MORTAR CONDUCTIVITY 0.543 W/M-C  (0.543 W/IM-K)

_ $ DENSITY 1668 KG/M3
$ SPECIFIC HEAT  0.20 KCAL/KG-C (836.76 J/KG-K)
3 THICKNESS 0008 M.
3 BRICK  CONDUCTIMITY  1.211 WM-C  (1.211 WIM-K)
$ DENSITY 1872 KG/M3 ]
$ SPECIFIC HEAT  0.18 KCAUKG-C (794.82 J/KG-K)

$ THICKNESS 0.07 M.
$ ROOFSFLOOR U =0.05 WM2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 *WALL TYPE B-1*
LINE-3 *MCRTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm.*
LINE-S *CASE4-2 AIR-CONDITIONED (20.00-6.00)*

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1885 THRU DEC 31 1885

$ ————— BUILDING LOCATION ; BANGKOK , THAILAND ————§
 BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -1060.6

ALTITUDE = 2.02 TIME-ZONE = -7 AZIMUTH =0
$—— CONSTRUCTION & MATERIALS INFORMATION ——————§
$ MATERIALS

MORTAR-1 = MATERIAL
THICKNESS  =0.008 CONDUCTIVITY = 0.543
DENSITY = 1568 SPECIFIC-HEAT =836.76

BRICK-1 = MATERIAL
THICKNESS  =0.07 CONDUCTIMITY = 1.211
DENSITY = 1872 SPECIFIC-REAT =T784.92

$ LAYERS

MB-1 = LAYERS
MATERIAL = (MCRTAR-1,BRICK-1,MORTAR-1)
THICKNESS = (0.008,0.07,0.008)
INSIDE-FILM-RES = £.12

$ CONSTRUCTION

WALL-1 = CONSTRUCTION
LAYERS = MB-1 ABSORPTANCE = 0.40 $ white paint$
ROUGHNESS =3

ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05 ABSORPTANCE =0.65 $ uncolored concrete $
ROUGHNESS =3

FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.06

" INT-W = CONSTRUCTION

U-VALUE = 0.06 -

$ ——————— SPACE CONDITIONS —————————§
~ SPACE-1 = SPACE-CONDITIONS

TEMPERATURE = (25) )

INF-METHOD = NONE ZONE-TYPE = CONDITIONED

#178 B-1
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S —— SPACES & SURFACES ——M———§
ZONE-1 = SPACE

X=0 Y=0 Z=0 AREA =100 VOLUME =270 AZIMUTH =0

SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=10 Z=0

HEIGHT =27 WIDTH = 10 AZIMUTH =0 TILT =80
EAST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=0 2Z2=0

HEIGHT =27 WIDTH = 10 AZIMUTH =80 TILT =90
SOUTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=0 Z=90

HEIGHT =2.7 WIDTH =10 AZIMUTH =180 TILT =90
WEST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=10 Z=0

HEIGHT =27 WIDTH = 10 AZIMUTH = 270 TILT =90
ROOF-1 =ROOF

CONSTRUCTION = ROOF-SLAB X=0 Y=0 Z=27

HEIGHT =10 WIDTH=10  AZIMUTH =180 TILT =0
FLOOR-1 = UNDERGROUND-FLOOR

CCNSTRUCTION = FLOOR-SLAB AREA = 11.64 TILT = 180

LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-l)
SUMMARY = (LS-ALSD)

$ ————— LOADS HOURLY REPORT ———————3$§
LHR-8CH-1 = SCHEDULE
THRU DEC 31 (ALL)(1,24) (1)

LRB-1 = REPORT-BLOCK

VARIABLE-TYPE = BUILDING

VARIABLE-LIST = (1) .. $ bullding wall cocling load $
L-HR = HOURLY-REPORT

REPORT-SCHEDULE = LHR-SCH-1

REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

§———————— SYSTEMINPUT ——————— 8
INPUT SYSTEMS

INPUT-UNITS = METRIC

OUTPUT-UNITS = METRIC

$——————  SCHEDULE —————————§

$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL

$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1,24) (12)

W-H-SP = WEEK-SCHEDULE (ALL) B-H-SP

H-SP-SCH = SCHEDULE ~ THRU DEC31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL

$ COOLING THERMOSTAT SET POINT SCHEDULE

D-C-SP = DAY-SCHEDULE  (1.6) (25) (7,20) (32) (21,24) (25)

W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP

C-SP-SCH = SCHEDULE  THRUDEC 31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL

$ HEATING IS SHUTDOWN

D-H-OFF = DAY-SCHEDULE (1,24) (0)

W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF .
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H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL

D-C-ON = DAY-SCHEDULE (1.8) (1) (7.20) (0) (21.24) (1)

W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON

C-ON-SCH = SCHEDULE ~ THRU DEC 3t WEEK-SCHEDULE = W-C-ON

 J— ZONE DESCRIPTION e §
Z-CONTROL1 = ZONE-CONTROL

DESIGN-HEAT-T = 12 HEAT-TEMP-SCH = H-SP-SCH

DESIGN-COOL-T=25  COOL-TEMP-SCH = C-SP-SCH

BASEBOARD-CTRL = OUTDOOR-RESET

THERMOSTAT-TYPE = PROPORTIONAL  THROTTLING-RANGE = 1.112
7ONE-1 = ZONE

ZONE TYPE = CONDITIONED

ZONE-CONTROL = Z-CONTROL1

SIZING-OPTION = ADJUST-LOADS

$— SYSTEM DESCRIPTION ———-3§
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-8CH

MIN-SUPPLY-T =18  COOLING-SCHEDULE = C-ON-SCH

SYS-1=SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO = 1.0
ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (85-A,S$S-C,85-F,55-),85-0)

$ —————————— SYSTEM HOURLY REPORT —————————— §
HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1,24) (1)

SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARIABLE-LIST =(7.8) .. $ outside wet-buib , outside dry-bulb $
SRB-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) .. $ current hour zone temp $
SRB-3 = REPORT-BLOCK
VARIABLE-TYPE = SYS-1
VARIABLE-LIST = (47) .. $ electric input to cooling $
SRB-4 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1) .. $ sensible load at constant temperature $

8YS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,SRB-2,5RB-3,SRB-4)

END
COMPUTE SYSTEMS
STOP
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INPUT LOADS
INPUT-UNITS = METRIC
OUTPUT-UNITS = METRIC

$ ———————~— BUILDING DESCRIPTION -~————-—§
$ CASE4-3  AIR-CONDITIONED (20.00-6.00)
. $ DIMENSION  10x10x 2.7 M.
SWALL - TYPE C-1 : CONCRETE 12.5 cm.
$ MATERIAL  CONCRETE CONDUCTIVITY  1.442 W/M-C  (1.442 WM-K)

$ DENSITY 2400 KG/M3
$ SPECIFIC HEAT  0.20 KCAUKG-C (836.76 J/KG-K)
3 THICKNESS 0.125 M.

$ ROOF&FLOOR U = 0.05 W/M2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 *WALL TYPE C-t*

LINE-3 *CONCRETE 12.5cm.*

LINE-5 "CASE4-3 AIR-CONDITIONED (20.00-680)" ..

ABCRT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 31 1985

$ ——— BUILDING LOCATION : BANGKOK , THALAND ————§
. BUILDING-LOCATION tATITUDE = 13.44 LONGITUDE = -100.6

ALTITUDE = 2.02 TIME-ZONE =-7 AZIMUTH =0
$ ———— CONSTRUCTION & MATERIALS INFORMATION —————3$
$ MATERIALS

CONCRETE-t = MATERIAL
THICKNESS =0.125 CONDUCTIVITY = 1.442
DENSITY =2400 SPECIFIC-HEAT = 836.76
3 LAYERS
CONC-1 = LAYERS
MATERIAL = {CONCRETE-1) THICKNESS = (0.125)
INSIDE-FILM-RES = 0.12
$ CONSTRUCTION
WALL-1 = CONSTRUCTION
LAYERS = GONC-1
ABSORPTANCE = 0.40 $ white paint$
ROUGHNESS =3 .
ROOF-StAB = CONSTRUCTION
U-VALUE = 0.05
ABSORPTANCE =065 §$ uncolored concrete $
ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05
ANT-W = CONSTRUCTION
U-VALUE = 0.05

$§——————— SPACECONDITIONS ———M — ——¢
SPACE-1 = SPACE-CONDITIONS

TEMPERATURE = (25)

INF-METHOD = NONE ZONE-TYPE = CONDITIONED

$ ————— SPACES & SURFACES — ——————§
20NE-1 = SPACE
X=0 Y=0 Z=0
AREA =100 VOLUME = 270 AZIMUTH = 0
SPACE-CONDITICNS = SPACE-1

uds C-1
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NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27 WIDTH =10

EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27  WIDTH = 10

SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27 WIDTH=10

WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =2.7  WIDTH =10

ROOF-1 = ROOF
CONSTRUGTION = ROOF-SLAB
HEIGHT =0 WIDTH=10

FLOGR-1 = UNDERGROUND-FLOOR
CONSTRUGTION = FLOOR-SLAB

X=10 Y=10 Z=0

AZIMUTH =0 TILT =80

X=1 Y=0 Z2=0
AZWMUTH = 90 TILT =80

X=0 Y=0 Z=0
AZIMUTH = 180 TLT =90

X=0 Y=10 Z=0
AZIMUTH =270 TiLT =90

X=0 Y=0 Z=27
AZIMUTH = 180 TILT =0

AREA = 11.64 TILT = 18C

LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-i)

SUMMARY = (LS-ALS-D)

$ ———— LOADS HOURLY REPORT ——————§

[HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1,24) (1)

LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
VARIABLE-LIST = (21)

L-HR = HOURLY-REPORT
REPORT-SCHEDULE = LHR-SCH-1
REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

§———————— SYSTEM INPUT
INPUT SYSTEMS
INPUT-UNITS = METRIC
OUTRUT-UNITS = METRIC

$§ ————————————— SCHEDULE

$ building wall cooling load $

.$ SCHEDULE FOR HEAT-TEMP-SCH !N ZONE-CONTROL

$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)

O-H-SP = DAY-SCHEDULE (1,24) (12)

W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP

H-SP-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-H-SP

$ SCHEDULE FOR COOL-TEMP-SCH IN

ZONE-CONTROL

$ COOLING THERMOSTAT SET POINT SCHEDULE

0-C-SP = DAY-SCHEDULE  (1,6) (25) (7,20) (32) (21,24) (25)
W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP

- C-SP-SCH=SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-C-SP

$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL

3 HEATING IS SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1.24) (0)

W-H-OFF = WEEK-SCHEDULE (ALL) O-H-OFF ..

" H-OFF-SCH = SCHEDULE  THRU DEC 31

$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL

D-C-ON = DAY-SCHEDULE (1,6) (1) (7.20) (0) (21,24) (1)

W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON

WEEK-SCHEDULE = W-H-OFF ..
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C-ON-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-ON

g —

ZONE DESCRIPTION ——

—_—

Z-CONTROL1 = ZONE-CONTROL

ZON

$

OESIGN-HEAT-T =12  HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COCL-T=25 COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET

THERMOSTAT-TYPE = PROPORTIONAL THROTTLING-RANGE = 1.112

E-1 =ZONE
ZONE-TYPE = CONDITIONED

ZONE-CONTROL = Z-CONTROL1 SIZING-OPTION = ADJUST-LOADS

SYSTEM DESCRPTION ———— §

S-CONTROL1 = SYSTEM-CONTROL

MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T =18  COOLING-SCHEDULE = C-ON-SCH

SYS-1 = SYSTEM

SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-<CONTROU1
HEAT-SOURCE = ELECTRIC SIZING-RATIO =1.0
ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT

SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPORT

$

VERIFICATION = (SV-A)
SUMMARY = (S5-A,55-C.S5-F,85,85-0)

SYSTEM HOURLY REPORT ————————§

HR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL){1,24) 1)

SRB-1 = REPORT-BLOCK

VARIABLE-TYPE = GLOBAL
VARIABLELIST = (7,8) .. outside wet-bulb , outside dry-bulb §

SRB-2 = REPORT-BLOCK

VARIABLE-TYPE = ZONE-1
VARIABLE-LIST=(6) .. $ current hour zanse temp $

SRB-3 = REPORT-BLOCK

VARIABLE-TYPE = SYS-1
VARIABLE-LIST=(47) .. $ elactric Input to cooling $

SRB-4 = REPORT-BLOCK

END

VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (1) .. $ sensible load at constant temperature $

" SYS-HR = HOURLY-REPORT

REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SRB4)

COMPUTE SYSTEMS

stToP
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INPUT LOADS
INPUT-UNITS = METRIC
QUTPUT-UNITS = METRIC

) $ ————————— BUILDING DESCRIPTION ——————-~-§

. $ C_ASE 44  AIR-CONDITICNED (20.00-6.00)

$ OIMENSION  10x10x2.7 M.

$ WALL TYPE A-2 : PLASTER § mm.+ LW-CONC. 7.5 cm.+ PLASTER § mm.
$ MATERIAL  PLASTER CONDUCTIVITY 0.274 W/M-C  (0.274 WM-K)

3 . DENSITY 1104 KG/M3

$ SPECIFIC HEAT  0.18 KCAUKG-C (753.08 J/KG-K)

3 THICKNESS 0.005 M.

$ LW-CONC. CONDUCTIVITY 0.059 WIM-C  (0.088 W/M-K)
3 DENSITY 600 KG/M3

% SPECIFIC HEAT 0.1 KCAUKG-C (794.92 J/IKG-K)

3 . THICKNESS 0.075 M.

$ ROOF&FLOOR U =10.05 WM2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 “WALL TYPE A-2*

LINE-3 *PLASTER Smm.+LW-CONC 7.5cm.+PLASTER dmm.®

LINE-5 *CASE4-4 AIR-CONDITIONED (20.00-6.00)*

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1985 THRU DEC 31 1985

$ ——————— BUILDING LOCATION : BANGKOK , THAILAND ———— %
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE =-100.6

ALTITUDE = 2.02 TIME-ZONE = -7 AZIMUTH =0
$ ——— CONSTRUCTION & MATERIALS INFORMATION —a'
3 WMATERIALS

PLASTER-1 = MATERIAL
THICKNESS  =10.006 CONDUCTIVITY =0.274
DENSITY =1104 SPECIFIC-HEAT =753.08
LW.CONC-1 = MATERIAL

THICKNESS  =0.075 CONDUCTIVITY =0.083
DENSITY =600 SPECIFIC-HEAT =794.92

$ LAYERS

P.LW-1 = LAYERS

MATERIAL = (PLASTER-1,LW.CONC-1,PLASTER-1)
THICKNESS = (0.005,0.075,0.005) INSIDE-FILM-RES = 0.12
3 CONSTRUCTION
WALL-1 = CONSTRUCTION
LAYERS = P.LW-1 ABSORPTANCE =0.40 $ white paint $
ROUGHNESS =3
ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05 ABSORPTANCE =0.65 $uncoloted concrete $
ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05
INT-W = CONSTRUCTION
U-VALUE = 0.05
$ SPACE CONDITIONS — ———————- %
SPACE-1 = SPACE-CONDITIONS'

TEMPERATURE = (25)
INF-METHOD = NONE ZONE-TYPE = CONDITIONED
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$ —————— SPACES & SURFACES

ZONE-1 = SPACE
X=0 Y=0 Z=0

AREA =100 VOLUME =270 AZIMUTH =0

NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27 WIDTH =10

EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27 WIDTH = 10

SOUTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =2.7 WIDTH =10

WEST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1
HEIGHT =27  WIDTH =10

ROQF-1 = ROOF

CONSTRUCTION = ROOF-SLAB

HEIGHT =10 WIDTH = 10 AZIMUTH =180  TILT =0
FLOOR-1 = UNDERGROUND-FLOOR
CONSTRUCTION = FLOOR-SLAB AREA = 11,64 TILT = 180
LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-I)
SUMMARY = (LSA,LS-D)
$ ———————— LOADS HOURLY REPORT ——n———§

LHR-SCH-1 = SCHEDULE
THRU DEC 3t (ALL) (1,24) (1)

LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
VARIABLE-LIST = (21)

L-HR = HOURLY-REPORT
REPORT-SCHEDULE = t HR-SCH-1
REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS

$ ————————————— SYSTEM {NPUT
INPUT SYSTEMS
INPUT-UNITS =METRIC
OUTPUT-UNITS = METRIC

$ —————————— SCHEDULE ———

X=10 Y=10 Z=0
AZIMUTH =0 TILT =90
X=10 Y=0 Z=0

AZIMUTH =90 TILT =90

X=0 Y=0 Z=0

AZIMUTH =180  TILT =90
X=0 Y=10 Z=0
AZIMUTH =270 TILT =80

X=0 Y=0 Z=27

$ building walt cooling load $

$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL

$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)

D-H-SP = DAY-SCHEDULE  (1.24) (12)

W-H-SP = WEEK-SCHEQULE  (ALL) D-H-SP

H-SP-SCH = SCHEDULE  THRUDEC31 WEEK-SCHEDULE = W-H-SP

$ SCHEDULE FOR COOL-TEMP-SCH IN

ZONE-CONTROL

$ COOLING THERMOSTAT SET POINT SCHEDULE

D-C-SP = DAY-SCHEDULE (1,8) (25) (7,20) (32) (21,24) (25)

W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP

CSP-SCH = SCHEDULE  THRUDEC31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL

$ HEATING 1S SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1.24) (0)

W-H-OFf = WEEK-SCHEDULE (ALL) D-H-OFF ..

SPACE-CONDITIONS = SPACE-1

WY A2
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H-OFF-SCH = SCHEDULE  THRU DEC 31 WEEK-SCHEDULE = W-H-OFF .
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL

D-C-ON = DAY-SCHEDULE (1.6 (1) (7.20) (0) (21.24) (1)

W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON

C-ON-SCH = SCHEDULE  THRU DEC 3% WEEK-SCHEDULE = W-C-ON

$-————————— ZONE DESCRIPTION

——§
Z-CONTROL1 = ZONE-CONTROL
DESIGN-HEAT-T=12  HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T=25  COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET
 THERMOSTAT-TYPE =PROPORTIONAL ~ THROTTLING-RANGE = 1.112
ZONE-1 = ZONE
ZONE-TYPE = CONDITIONED
ZONE-CONTROL = Z-CONTROL1
SIZING-OPTION = ADJUST-LOADS

$§ ——————— SYSTEM DESCRIPTION ———————§
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T=18 COOLING-SCHEDULE = C-ON-SCH ..

SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO =1.0
ZONE-NAMES = (ZONE-1) ..

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (8Y5-1) -

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (§$-ASS-C,SSF.SS-4,85-Q)

§——  SYSTEM HOURLY REPORT ———— %
HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1.24) (1)

-‘SRB-1 = REPORT-BLOCK

VARIABLE-TYPE = GLOBAL

VARIABLE-LIST = (7,8) .. $ cutside wet-bulb , outside dry-bulb $
SRB-2 = REPORT-BLOCK

VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (6) .. $ current hour zone temp $
SRB-3 = REPORT-BLOCK

VARIABLE-TYPE = SYS-1

VARIABLE-LIST = (47) .. $ electric input to cooling $
SRB-4 = REPORT-BLOCK

VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (1) .. $ seasible load at constant temperature $

SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCh-1
REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SRB-4)

END
COMPUTE SYSTEMS
STOP
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INPUT LOADS
INPUT-UNITS = METRIC
QUTPUT-UNITS = METRIC

. § ————— BUILDING DESCRIPTION

$CASE4-5  AIR-CONDITIONED (20.00-6.00)

$ O(MENSION  10x 10x2.7 M.

S WALL TYPE B-2: PLASTER 1 cm.+ LW-CONC. 17 cm.+ PLASTER 1 cm.
$ MATERIAL  PLASTER CONDUCTIVITY  0.063 W/M-C  (0.063 W/M-K)

5 DENSITY 300 KG/M3

3 SPECIFIC HEAT  0.18 KCAUKG-C (753.08 J/IKG-K)

3 TRICKNESS 0.01 M.

$ LW-CONC. CONDUCTIVITY 0.303 W/M-C  (0.303 W/M-K)
3 DENSITY 960 KG/M3

$ SPECIFIC HEAT  0.18 KCAU/KG-C (794.92 J/KG-K)

$ THICKNESS 017 M. '

" $ ROOF&FLOQR U =0.05 WrM2-C
$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING , NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 "WALL TYPE B-2*
LINE-3 *PLASTER 1cm.+LW-CONC 17cm, +PLASTER tcm.*
LINE-5 *CASE4-5 AIR-ONDITIONED (20.00-6.00)*

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1885 THRU DEC 31 1985

$ ——————— BUILDING LOCATION : BANGKOK , THAILAND ———§
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -100.6

ALTITUDE = 2.02 TIME-ZONE =-7 AZIMUTH =0
© § ——————— CONSTRUCTION & MATERIALS INFORMATION 3
3 MATERIALS

PLASTER-2 = MATERIAL
THICKNESS =0.01 CONDUCTIVITY =0.063
DENSITY =300 SPECHFIC-HEAT =753.08
LW.CONC-2 = MATERIAL

THICKNESS =0.17 CONDUCTIVITY =0.303
DENSITY =960 SPECIFIC-HEAT =794.92
$ LAYERS

P.LW-2 = LAYERS

MATERIAL = (PLASTER-2,LW.CONC-2,PLASTER-2)

THICKNESS = (0.01,0.17.0.01) INSIDE-FILM-RES =0.12
3 CONSTRUCTION
WALL-1 = CONSTRUCTION

LAYERS = P.LW-2

ABSORFTANCE =0.40 § white paint 5 ROUGHNESS =3
ROOF-3LAB = CONSTRUCTION

U-VALUE = 0.05

ABSORPTANCE =0.65 $ uncotored concrete $ ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION

U-VALUE = 0.05
.INT—W = CONSTRUCTION

U-VALUE = 0.05

$ ——————————— SPACE CONDITIONS

SPACE-1 = SPACE-CONDITIONS
TEMPERATURE = (25)
INF-METHOD = NONE ZONE-TYPE = CONDITIONED

1% B-2
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$ --——~————— SPACES & SURFACES ~———--———3%
ZONE-1 = SPACE

X=0 ¥=0 Z=90

AREA = 100 VOLUME =270 AZIMUTH =0

SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=10 Y=10 Z=0

HEIGHT =2.7 WIDTH =10 AZIMUTH =0 TILT =90
EAST-W = EXTERIOR-WALL

CONSTRUCTIOFLJ =WALL-1 X=10 Y=0 Z=0

HEIGHT =27 WIDTH = 10 AZIMUTH = 80 TILT =90
SOUTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=0 Z=0

HEIGHT =27 WIOTH =10 AZIMUTH = 180 TILT =80
WEST-W = EXTERIOR-WALL

CCONSTRUCTION = WALL-1 X=0 Y=10 Z=0

HEIGHT = 2.7 WIDTH =10 AZIMUTH =270 TILT =90
RQOF-1 =ROOF

CONSTRUCTION = ROOF-SLAB X=0 Y=0 Zz=27

HEIGHT =10 WIDTH = 10 AZIMUTH =180 TILT =0
FLOOR-1 = UNDERGROUND-FLOOR

CONSTRUCTION = FLOOR-SLAB AREA = 11.64 TILY = 180

LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-})
SUMMARY  =(LS-ALS-D)

$—  —  LOADSHOURLYREPORT ——— 8
LHR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL) (1,24) (1)

LRB-1 = REPORT-BLOCK
VARIABLE-TYPE = BUILDING
VARIABLE-LIST = (21) .. $ building wall caoling load $
 L-HR = HOURLY-REPORT
REPORT-SCHEDULE = Lt HR-SCH-1
REPORT-BLOCK = (LRB-1)

END ..
COMPUTE LOADS

$— - SYSTEMINPUT ———————§
INPUT SYSTEMS

INPUT-UNITS = METRIC

OUTPUT-UNITS = METRIC

$—— . SCHEDULE—
$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL
$ HEATING THERMOSTAT SET POINT SCHEQULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE (1,24) (12)
| W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP
H-SP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL
$ COOLING THERMOSTAT SET POINT SCHEDULE
0-C-SP = DAY-SCHEDULE  (1.6) (25) (7.20) (32) (21,24) (25)
W-C-SP = WEEK-SCHEDULE (ALL) D-G-SP
CSP-SCH =SCHEDULE ~ THRUDEC 31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL
$ HEATING IS SHUTDOWN
D-H-OFF = DAY-SCHEDULE (1.24) (0)
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W-H-OFF. = WEEK-SCHEDULE (ALL) O-H-OFF ..
H-OFF-SCH = SCHEDULE THRU DEC 1
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL

WEEK-SCHEDULE = W-H-OFF .

D-C-ON = DAY-SCHEDULE (1,8} (1) (7,20} (0) (21,24) (1)
W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON
C-ON-SCH = SCHEDULE

THRU DEC 31 WEEK-SCHEDULE = W-C-ON

$ ———————— ZONE DESCRIPTION ——-3
Z-CONTYROL1 = ZONE-CONTROL

DESIGN-HEAT-T = 12 HEAT-TEMP-SCH = H-SP-SCH
DESIGN-COOL-T =25  COOL-TEMP-SCH = C-SP-SCH
BASEBOARD-CTRL = OUTDOOR-RESET THERMOSTAT-TYPE = PROPORTIONAL

THROTTLING-RANGE = 1.112

ZONE-1 = ZONE
ZONE-TYPE = CONDITIORED

ZONE-CONTROL = Z-CONTROLT SIZING-OPTION = ADJUST-LOADS
$ ———— SYSTEM DESCRIPTION —M8M8M —«—$%
S-CONTROLT = SYSTEM-CONTROL

MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH
MIN-SUPPLY-T =18  COOLING-SCHEDULE = C-ON-SCH
SYS1 = SYSTEM

SYSTEM-TYPE = RESYS  SYSTEM-CONTROL = S-CONTROL1

HEAT-SOURCE = ELECTRIC SIZING-RATIO =1.0

ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY  =(SS-ASS-C,SSF,S3,S50) .

$ ————————— SYSTEM HOURLY REPORY —— 3§
HR-SCH-1 = SCHEDULE
THRU DEC 31 (ALL)(1.24)(1) -

SRB-1 = REPORT-BLOCK
VARIABLE-TYPE = GLOBAL
VARJABLE-LIST = (7,8) .. $ outside wet-bulb , outside dry-bulb $

SRB-2 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1
VARIABLE-LIST = (6) .. % current hour zone temp $

SRB-3 = REPORT-BLOCK
VARIABLE-TYPE = 5YS-1
VARIABLE-LIST = (47) .. $ electric input to cooling $

SRB-4 = REPORT-BLOCK
VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (1) ..$ sensibie load at constant temperature $

SYS-HR = HOURLY-REPORT
REPORT-SCHEDULE = HR-SCH-1
REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,5RB-4) ..
END
COMPUTE SYSTEMS
STOP
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INPUT LOADS
INPUT-UNITS = METRIC
QUTPUT-UNITS = METRIC

$ ————— BUILDING DESCRIPTION — 3§

$ CASE 48 AIR-CONDITIONED (20.00-6.00)

$ DIMENSION  10x 10x 2.7 M.

$WALL TYPE C-2 : PLASTER 1 cm.+ LW-CONC. 27 cm.+ PLASTER 1 cm.

$ MATERIAL  PLASTER CONDUCTIVITY 0.063 W/M-C  (0.063 W/M»K)

$ DENSITY 300 KG/M3
SPECIFIC HEAT  0.18 KCAUKG-C (753.08 J/KG-K)
THICKNESS 001 M.

LW-CONC. CONDUCTMTY 0.476 W/M-C  (0.478 W/M-K)
DENSITY 1280 KG/M3

P v B e

SPECIFIC HEAT  0.19 KCALKG-C (794.92 J/KG-K)
s THICKNESS 027 M.

$ ROOF&FLOOR. U = 0,05 W/M2-C

$ INTERNAL LOAD: NO PEOPLE , NO LIGHTING . NO EQUIPMENT AND NO INFILTRATION
TITLE LINE-1 *WALL TYPE C-2*

LINE-3 *PLASTER 1em.+LW-CONC 27 cm_+PLASTER 1cm.®

LINE-5 “CASE4-6 AIR-CONDITIONED (20.00-6.00)

ABORT ERRORS
DIAGNOSTIC COMMENTS
RUN-PERIOD  JAN 1 1885 THRU DEC 31 1885

$——— BUILDING LOCATION : BANGKOK , THAILAND ————3§
BUILDING-LOCATION LATITUDE = 13.44 LONGITUDE = -106.6

ALTITUDE = 2.02 TIME-ZONE =-7 AZIMUTH =0
$ ————— CONSTRUCTION & MATERIALS INFORMATION ————— 3§
$ MATERIALS

PLASTER-3 = MATERIAL
THICKNESS =0.01 CONDUCTIVITY =0.063
DENSITY =300 SPECIFIC-HEAT =753.08
LW.CONC-3 = MATERIAL

THICKNESS =0.27 CONDUCTIMITY =0.476
DENSITY = 1280 SPECIFIC-HEAT =794.92
$ LAYERS
P.LW-3 = LAYERS

MATERIAL = (PLASTER-3,LW.CONC-3,PLASTER-3)
THICKNESS = (0.01,0.27,0.01) INSIDE-FILM-RES = 0.12
$ CONSTRUCTION
WALL-1 = CONSTRUCTION
. LAYERS = P.LW-3
] ABSORPTANCE =040 $ white paint$ ROUGHNESS -3
ROOF-SLAB = CONSTRUCTION
U-VALUE = 0.05
ABSORPTANCE =065 § uncalored concrete $ ROUGHNESS =3
FLOOR-SLAB = CONSTRUCTION
U-VALUE = 0.05
INT-W = CONSTRUCTION

U-VALUE = 0.05

$§ ————— SPACE CONDITIONS —M8MM8m %
SPACE-1 = SPACE-CONDITIONS

TEMPERATURE = (25)

INF-METHOD = NONE ZONE-TYPE = CONOITIONED
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$ -———————— SPACES & SURFACES —————-——3§
ZONE-1 = SPACE
X=0 Y=0 Z=0
AREA =100 VOLUME =270 AZIMUTH =0
SPACE-CONDITIONS = SPACE-1
NORTH-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=10 Y=10 Z2=0
HEIGHT =2.7 WIDTH =10 AZIMUTH =0 TiLT =930
EAST-W = EXTERIOR-WALL
CONSTRUCTION = WALL-1 X=1C Y=0 Z=0
HEIGHT =27 WIDTH = 10 AZIMUTH =80 TILT

"
8

SOUTH-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=0 Z=0

HEIGHT =2.7 WIDTH = 10 AZIMUTH =180  TILT =90
WEST-W = EXTERIOR-WALL

CONSTRUCTION = WALL-1 X=0 Y=10 Z=0

HEIGHT =2.7 WIDTH =10 AZIMUTH =270 TILT =90
ROOF-1 = ROOF

CONSTRUCTION = ROOF-SLAB X=0 Y=0 Z=27

HEIGHT =10 WIDTH =10 AZIMUTH =180  TILT =0
FLOOR-1 = UNDERGROUND-FLOOR

CONSTRUCTION = FLOCR-SLAB

AREA = 11.64 TILT =180

LOADS-REPORT  VERIFICATION = (LV-C,LV-D,LV-I)
SUMMARY = (LS-A,LS-D)

$§—— 10ADS HOURLY REPORT ————— 8
LHR-SCH-1 = SCHEDULE

THRU DEC 31 (ALL) (1,24) (1)
LRB-1 = REPORT-BLOCK

VARIABLE-TYPE = BUILDING

VARIABLE-LIST=(21) .. $ builcing wall cooling load §
L-HR = HOURLY-REPORT

REPORT-SCHEDULE = LHR-SCH-1

REPORT-BLOCK = (LRB-1)

END
COMPUTE LOADS
§ ————— SYSTEM INPUT - $
INPUT SYSTEMS
INPUT-UNITS = METRIC
QUTPUT-UNITS = METRIC
3 SCHEDULE —————-— 8%

$ SCHEDULE FOR HEAT-TEMP-SCH IN ZONE-CONTROL

$ HEATING THERMOSTAT SET POINT SCHEDULE (NO OPERATION)
D-H-SP = DAY-SCHEDULE  (1,24) (12)

W-H-SP = WEEK-SCHEDULE (ALL) D-H-SP

H-SP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-H-SP
$ SCHEDULE FOR COOL-TEMP-SCH IN ZONE-CONTROL

$ COOLING THERMQSTAT SET POINT SCHEDULE

D-C-SP = DAY-SCHEDULE  (1,6) (25) (7.20) (32) (21,28) (25).

W-C-SP = WEEK-SCHEDULE (ALL) D-C-SP

CSP-SCH = SCHEDULE ~ THRU DEC 31 WEEK-SCHEDULE = W-C-SP
$ SCHEDULE FOR HEATING-SCHEDULE IN SYSTEM-CONTROL

$ HEATING IS SHUTDOWN

D-H-OFF = DAY-SCHEDULE (1.24) (0)
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W-H-OFF = WEEK-SCHEDULE (ALL) D-H-OFF ..

H-OFF-SCH = SCHEDULE THRU DEC 31 WEEK-SCHEDULE = W-H-OFF ..
$ SCHEDULE FOR COOLING-SCHEDULE IN SYSTEM-CONTROL

D-C-ON = DAY-SCHEDULE (1,8} (1) (7.20) {C) (21.24) (1)

W-C-ON = WEEK-SCHEDULE (ALL) D-C-ON

C-ON-SCH = SCHEDULE = THRU DEC31 WEEK-SCHEDULE = W-C-ON

$ ———————— ZONE DESCRIPTION -——————————§
Z-CONTROLt = ZONE-CONTROL

DESIGN-HEAT-T = 12 HEAT-TEMP-SCH = H-SP-SCH

DESIGN-COOL-T =25  COOL-TEMP-SCH = C-SP-SCH

BASEBOARD-CTRL = QUTDOOR-RESET

THERMOSTAT-TYPE = PROPORTIONAL THROTTLING-RANGE = 1.112
ZONE-t = ZONE

ZONE-TYPE = CONDITIONED

ZONE-CONTROL = Z-CONTROL1

SIZING-OPTION = ADJUST-LOADS

[ J—
S-CONTROL1 = SYSTEM-CONTROL
MAX-SUPPLY-T =24  HEATING-SCHEDULE = H-OFF-SCH

SYSTEM DESCRIPTION ~-—————§

MIN-SUPPLY-T =18  COOLING-SCHEDULE = C-ON-SCH

SYS-1 = SYSTEM
SYSTEM-TYPE = RESYS ~ SYSTEM-CONTROL = S-CONTROL1
HEAT-SOURCE = ELECTRIC SIZING-RATIO =1.0
ZONE-NAMES = (ZONE-1)

PLANT-1 = PLANT-ASSIGNMENT
SYSTEM-NAMES = (SYS-1)

SYSTEMS-REPORT
VERIFICATION = (SV-A)
SUMMARY = (8S-A,S5-C,SS-F,55-1,55-0)

[ P
HR-SCH-1 = SCHEDULE

SYSTEM HOURLY REPORT — ————————§

THRU DEC 31 (ALL) (1,24) (1)
SRB-1 = REPORT-BLOCK

VARIABLE-TYPE = GLOBAL

VARIABLE-LIST = (7.8) .. § outside wet-bulb , outside dry-bulb §
SRB-2 = REPORT-BLOCK

VARIABLE-TYPE = ZONE-1

VARIABLE-UST = (6) .. $ curent hour zona temp $
SRB-3 = REPORT-8LOCK

VARIABLE-TYPE = SYS-1

VARIABLE-LIST = (47) .. $ eiectric input to cooling $
SRB-4 = REPORT-BLOCK

VARIABLE-TYPE = ZONE-1

VARIABLE-LIST = (1) .. $ sensible load at constant temperature $
SYS-HR = HOURLY-REPORT

REPORT-SCHEDULE = HR-SCH-1

REPORT-BLOCK = (SRB-1,SRB-2,SRB-3,SRB-4)

END

COMPUTE SYSTEMS
STOP

v C-2
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WALL TYPE A-1 DOE~-2.1D 11/22/2000 17:15:12 SDL RUN 1
HARDWOOD 12 mm. CASE1-1 UNCONDITIONED 24 HOURS
REPORT~ SS~O TEMPERATURE SCATTER PLOT SYs-1 FOR ZONE-1 WEATHER FILE- 1985 BANGKOK W/SOLAR

TOTAL HOURS AT TEMPERATURE LEVEL AND TIME OF DAY

HOUR = 1AM 2 3 4 5 6 7 8 9 10 11 12 ipM 2 3 4 5 6 7 8 g 10 11 12 TOTAL

ABOVE 29.5 20 12 11 10 7 5 5 15 31 48 70 82 108 150 161 161 132 102 63 53 46 38 26 21 1377
27.0-29.4 188 182 165 142 128 114 111 189 227 243 248 243 226 192 183 182 205 220 242 244 230 229 218 203 4754
24.0-26.9 143 156 170 192 207 215 216 137 93 64 40 33 26 19 18 19 24 36 53 60 81 .87 109 127 2325
21.5-23.9 10 10 14 16 18 25 25 19 12 10 7 7 5 4 3 3 4 7 7 8 8§ 11 12 13 258
18.7-21.4 4 5 5 5 5 6 8 5 2 0 0 0 0 0 0 0 0 0 0 v 0 0 0 1 46
15.9-18.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BELOW 15.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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WALL TYPE B-1 DOE-2.1D 11/22/2000 18:35:45 SDL RUN 1
MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm. CASE1~-2 UNCONDITIONED 24 HOURS
REPORT~ SS-O TEMPERATURE SCATTER PLOT SYS-1 FOR ZONE-1 WEATHER FILE- 1985 BANGKOK W/SOLAR

TOTAL HOURS AT TEMPERATURE LEVEL AND TIME OF DAY

HOUR 1AM 2 3 4 5 6 U 8 9 10 11 12 1PM 2 3 4 5 6 7 8 9 10 11 12 TOTAL

ABOVE 29.5 24 20 17 12 11 10 i 9 12 16 28 47 59 82 10% 129 138 131 106 87 67 55 45 36 1259
27,0-29.4 234 214 .200 188 170 146 132 137 167 208 230 240 250 244 227 éll 202 207 224 237 249 251 247 238 5053
24.0-26.9 86 120 135 150 167 190 203 198 166 126 94 68 49 33 24 21 22 23 31 37 43 52 65 82 2195
21.5-23.9 11 10 12 12 12 14 16 16 15 12 11 10 7 6 5 4 3 4 4 4 6 7 8 9 218
18.7-21.4 0 1 1 3 5 5 5 5 5 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 35
15.9-18.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BELOW 15.8 0 0 0 0 0 0 0 0 Q o] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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WALL TYPE C-1

CONCRETE 12.5 cm.
REPORT~ SS~O TEMPERATURE SCATTER

HOUR

ABOVE 28.5

27.0-29.4

24.0-26.

21.5-23.

18.7-21.

15.9-18.

BELOW 15.8

1AM 2

46

253 242 238

59

o

PLOT

22
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105
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FOR ZONE-1

TEMPERATURE

Sl 11
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169 189 216

167 146 118

(o]
o
o

i
il
n
i
Il
|
B
it
i

o
(@]
(@]
[«

i
i
i
]
i
Il
#
Il
i
it

DOE-2.1D

11/28/2000

CASE1-3 UNCONDITIONED 24 HOURS

SDL RUN 1

WEATEER FILE- 1985 BANGKOK W/SOLAR
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WALL TYPE A-2 DOE-2.1D 11/22/2000 17:17: 4 SDL RUN 1
PLASTER 5mm.+LW-CONC 7.5cm.+PLASTER 5mm. CASE1-4 UNCONDITIONED 24 HOURS
REPORT- SS-0 TEMPERATURE SCATTER PLOT SYS-1 FOR ZONE-1 WEATHER FILE- 1985 BANGKOK W/SOLAR

TOTAL HOURS AT TEMPERATURE LEVEL AND TIME OF DAY

HOUR 1aM 2 3 4 5 6 7 8 9200 11 12 ieM 2 3 4 5 6 7 8 9 10 11 12 TOTAL

ABOVE 29.5 34 31 28 23 22 18 16 16 19 21 30 38 44 49 50 55 58 59 55 51 46 43 41 37 884
27.0-29.4 252 248 240 235 229 228 222 222 228 248 248 252 253 255 260 265 275 275 271 258 255 257 254 251 5981
24.0-26.9 68 76 85 95 102 106 113 112 103 83 75 64 59 53 47 41 28 27 35 50 57 57 61 67 1664
21.5-23.9 11 10 12 12 12 13 14 15 15 13 12 11 9 8 8 4 4 .4 4 6 7 8 9 10 231
18.7-21.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15.9-18.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BELOW 15.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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WALL TYPE B-2 DOE-2.1D 11/22/2000 17:17:45 SDL RUN 1
PLASTER lcm.+LW-CONC 17cm.+PLASTER lcm. CASE1-~5 UNCONDITIONED 24 HOURS
REPORT~ SS~O TEMPERATURE SCATTER PLOT SYS-1 FOR ZONE-1 WEATHER FILE~ 1985 BANGKOK W/SOLAR

TOTAL HOURS AT TEMPERATURE LEVEL AND TIME OF DAY

HOUR 1AM 2 3 4 5 6 7 8 9 10 11 12 1PM 2 S 4 5 6 7 8 9 10 11 12 TOTAL

ABOVE 29.:% 43 41 41 41 37 35 32 32 30 26 26 30 31 34 39 41 43 44 44 47 47 46 45 43 918
27.0-29.4 256 256 252 249 251 252 248 247 246 251 253 251 252 253 251 253 253 254 258 258 258 258 259 259 6078
24.0~-26.9 58 60 62 €65 67 68 74 74 77 76 74 73 71 68 65 61 59 59 55 52 52 54 54 56 1534
21.5-23.9 8 8 10 10 10 10 i1 12 12 12 12 11 11 10 10 10 10 8 8 8 8 7 7 7 230
18.7-21.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15.9-18.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BELOW 15.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 it 0 0 0 0 0 0
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WALL TYPE C-2 DOE~2.1D 11/22/2000 17:18:14 SDL RUN 1
PLASTER lcm.+LW-CONC 27 cm.+PLASTER lcm. CASE1~6 UNCONDITIONED 24 HOQURS
REPORT- S$5~0 TEMPERATURE SCATTER PLOT SYS-1 FOR ZONE~1 WEATHER FILE- 1985 BANGKOK W/SOLAR

TOTAL HOURS AT TEMPERATURE LEVEL AND TIME OF DAY

HOUR 1AM 2 3 4 5 6 Vi 8 g 1o 11 12 1pM 2 3 4 5 6 7 8 g 10 11 12 TOTAL

VABOVE 29.5 44 44 42 42 41 39 38 38 38 38 37 36 37 37 37 37 37 38 39 40 41 43 44 44 951
27.6—29.4 253 253 253 252 253 254 252 252 252 252 253 254 253 253 251 251 252 250 251 252 256 254 254 254 6064
24,0-26.9 583 59 61 62 62 63 66 65 65 65 65 65 65 65 67 67 66 67 66 63 58 58 58 58 1515
21.5-23.9 9 9 ] 9 9 9 g 10 10 10 10 10 10 10 10 10 10 10 9 10 10 10 9 9 230
18.7-21.4 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 )
15.9-18.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BELOW 15.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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WALL TYPE A-1
HARDWOOD 12 mm.
REPORT- LS-D BUILDING MONTHLY LOADS SUMMARY

MONTH

JAN

FEB

AUG

SEP

OCT

NOV

DEC

TOTAL

Max

COOLING
ENERGY
( MWH)

0.80891

1.04807

1.42663

1.43025

1.16370

1.01406

0.84262

0.98178

0.76347

0.67214

0.78412

——

11.585

TIME
OF MAX
DY HR
23 15
28 16

1 15
20 16

5 16
19 15
22 17
18 15
21 14
20 15
21 15

& 18

DRY~

BULB

TEMP

33.C

34.C

36.C

38.cC

37.C

39.C

33.C

34.C

32.c

31.C

33.C

39.C

WET-

BULB

TEMP

26.C

27.C

24.C

26.C

27.C

25.¢

26.C

MAXIMUM
COOLING
LOAD
(KW )
4.550
4.820
5230
6.144
5:.8318
5.524
4.839
4.671

4.342

5.057

6.144

HEATING
ENERGY
( MWH)
~0.384
-0.095
-0.054
~0.055
~0.066
~0.025
-0.131
~0.078
-0.148
~0.226

-0.191

DOE-2.1D

11/22/2000

17:18:41 LDL RUN 1

CASE2~1 AIR~CONDITIONED 24 HOURS
WEATHER FILE- 1985 BANGKOK W/SOLAR

~--HEATING----- -~ -

TIME
OF MAX
DY HR

1 7
1 7
3 7
18 5
1 6
16 6
13 6
2 4
19 7
30 6
24 6
17 7

DRY -
BULB
TEMP
20.C
22.C
21.C
24.C
24.C

25.C

24.C

209G

23.C

21.C

le.C

MAXTMUM

WET- HEATING
BULB LOAD
TEMP (KW )
18.C =2,887
19.C -2.375
18.C -2.172
23.C -1.457
23.C -1.199
24.C ~0.930
23.C ~1.430
24.C . -1.066
23.C ' -1.514
23.C ~1.547
19.C -2.362
14.¢C -4.612
-4.6%2

---ELEC- - -
ELEC- MAX IMUM
TRICAL ELEC
ENERGY LOAD
(KWH) (KW)
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000

0.
0.000

0¢e



WALL TYPE A-~1 ' DOE-2.1D 11/22/2000 17:18:41 SDL RUN 1

HARDWOOD 12 mm. CASE2~1 AIR-CONDITIONED 24 HOURS
REPORT~ SS~A SYSTEM MONTHLY LOADS SUMMARY FOR SYS-1 WEATHER FILE- 1985 BANGKOK W/SOLAR
———————— COOLING -~ =~~~ =~ - - = = =« ~HEATING ~ =~~~ - -~ = - ~-ELEC ~ - =
MAXIMUM MBAXIMUM ELEC- MAXIMUM
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING  TRICAL ELEC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH ( MWH) DY HR TEMP TEMP (KW ) ( MWH) DY HR TEMP TEMP (KW ) (KWH) (KW)
JBN 1.84971 22 16 33.C 22.C 4.063 0.000 0.000 1019. 2.085
FEB 2.06555 9 17 34.C 22.¢C 4.457 0.000 0.000 1070. 2.255
MAR 2.50375 2 17  34.c 21.c 4.560 0.000 0.000 1276. 2.370
APR 2.41345 14 17 37.C 26.C 4.563 0.000 0.9000 1237. 2.406
MAY 2.29900 5 18 36.C 27.C 4.533 0.000 0.000 1194. 2.295
JUN 2.22666 19 17  29.C 25.C 4.372 ' 0.000 0.000 1148. 2.093
JUL 2.06801 22 19 32.C 26.C 4.115 0.000 0.000 1096. © 2,071
AUG 2.20376 18 18 32.C 27.C 3.991 0.000 0.000 1149. 2.027
SEP 1.93388 10 17  33.C 26.C 3.950 0.000 0.000 1036. 2.007
oCT 1.84419 20 17  25.C 23.C 4.059 0.000 0.000 1013. 1.953
NOV 1.90641 21 16 33.C 24.C 4.127 0.000 0.000 1028. 2.067
DEC 1.58681 6 19 29.C 24.C 4.056 0.000 0.000 917. 2.084
TOTAL 24.901 v | 0.000 . 13183,
MAX 4.563 0.000 ' 2.406

lcc



WALL TYPE B-1 ' DOE-2.1D 11/22/2000 17:19: 8 LDL RUN 1

MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm. CASE2-2 AIR-CONDITIONED 24 HOURS
REPORT- LS~D BUILDING MONTHLY LOADS SUMMARY WEATHER FILE- 1985 BANGKOK W/SOLAR
———————— COOLING® ==~ = - = - - === - ~HEATING=- == == = = ---ELEC - - -
MBXTIMUM MAXTMUM ELEC- MAXIMUM
COOLING TIME DRY- WET- COOLING HEATING TIME  DRY- WET- HEATING TRICAL ELEC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH ( MWH) DY HR TEMP TEMP (KW ) ( MWH) DY HR TEMP TEMP (KW ) (KWH) (KW)
JAN 0.74973 23 16 32.C¢ 26.C 3.671 -0.299 1 7 20.C 18.cC -2.260 . 0. 0.000
FEB 1.01427 28 17 34.C 26.C 4.593 ~0.062 3, 7 22.C 19.c ~1.880 0. 0.000
MAR 1.39833 30 17 34.C 27.C 4.803 -0.029 3 8 23.C 18.C ~1.431 0. 0.000
APR 1.40289 14 17 37.¢ 26.C 5.609 ~0.040 18 6 24.C 23.C ~1.365 0. 0.000
MAY 1.13554 5 17 36.C 27.C 5.220 ~-0.039 14 6 24.C 24.cC _ - —-0.988 0. 0.000
JUN 1.00064 1 17  33.c 27.C 4.25% -0.012 16 7 26.C 25.C -0.704 0. 0.000
JUL 0.79818 22 17 33.C 286.C 4.106 ~0.092 13 7 24.C 23.C -1.345 0. 0.000
AUG 0.95201 18 17 32.C 27.C 3.979 ~0.047 7 7 25.C 24.C ~0.926 0. 0.000
SEP 0.71639 2 16 32.C 25.C 3.571 -0.104 19 8 24.Cc 23.C -1.269 - o. 0.000
OCT 0.61870 20 15 31.C¢ 26.C 4,024 ~0.166 30 7 23.C 23.cC ~-1.303 0. 0.000
NOV 0.73889 21 17 32.C 25.C 4.097 ~0.132 24 7 22.C 20.C ~2.068 0. 0.000
DEC 0.58123 7 16 33.C 25.C 3.833 -0.522 17 8 17.C 14.C -3.983 0. 0.000
TOTAL 11.107 -1.545 0.

MAX 5.608 ~-3.983 0.000

cee



WALL TYPE B-1 DOE~2.1D 11/22/2000 17:19: 8 SDL RUN 1

MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm. CASE2~2 AIR-CONDITIONED 24 HOURS
REPORT~ SS~A SYSTEM MONTHLY LOADS SUMMARY FOR SYs-1 WEATHER FILE- 1985 BANGKOK W/SOLAR
———————— COOLINGH === ==~ = w ===~ =HEATING ===~ =~ - = ---ELEC~-- -
MAX IMUM MAX TMUM ELEC- MAXIMUM
COOLING TIME DRY~ WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH ( MWH) DY HR TEMP TEMP (KW ) ( MWH) DY HR TEMP TEMP (KW ) (KWH) (KW)
JAN 1.80099 25 17  31.C 24.C 3.541 0.000 0.000 959. 1.798
FEB  1.98112 9 18 32.¢ 22.C 3.905 0.000 0.000 1002. 1.966
MAR 2.39225 2 18 32.C 20.C 4.143 0.000 0.000 1193. 2.086
APR 2.29745 13 19. 32.¢ 26.C 4.280 0.000 0.000 1154. 2.129
MAY 2.20513 6 20 32.C 27.C 4.182 0.000 0.000 1119. 2.035
JUN  2.13523 3 19  30.C 26.C 3.751 0.000 0.000 1077. 1.877
JUL 1.98571 22 20 31.C 26.C 3.623 0.000 0.000 1027, 1.805
AUG 2.11720 18 20 30.C 26.C 3.631 0.000 0.000 1078. 1.787
SEP 1.86142 2 18 32.C 26.C 3.560 0.000 0.000 971. 1.771
oCT 1.78372 20 18 26.C 24.C 3.555 0.000 0.000 952. 1.717
NOV 1.84650 22 18  30.C 23.C 3.570 0.000 _ : 0.000 967. 1.786
DEC 1.55065 7 17 32.C 25.C 3.573 0.000 0.000 867. 1.942
TOTAL 23.957 0.000 12366,
MAX 4.280 0.000 2.129

g€ce



WALL TYPE C-1 DOE~2.1D 11/22/2000 17:19:36 LDL RUN 1

CONCRETE 12.5 cm. : CASE2~3 AIR-CONDITIONED 24 HOURS
REPORT- LS~D BUILDING MONTHLY LOADS SUMMARY WEATHER FILE- 1985 BANGKOK W/SOLAR
———————— COOLING === ===~ = -—-~—~-—~'-—H‘EATING-v--————— ~~~-~ELEC -~ =
MAX IMUM MAXIMUM ELEC-  MAXIMUM
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL - ELEC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB " LOAD ENERGY LOAD
MONTH ( MWH) DY HR TEMP TEMP (KW ) ( MWH) DY HR TEMP TEMP (KW ) (KWH) (KW)
JAN 0.69145 25 17 31.C 24.C agling -0.199 27 7 21.C 20.C -1.996 0. 0.000
FEB 1.00286 28 18 32.C 26.C 4.238 -0.032 1 8 23.C 19.C . ~1.445 0. 0.000
MAR . 1.39943 30 18 31.C 26.C 4.401 ~0.012 3 8 23.Cc 18.C -0.996 0. 0.000
APR 1.39743 14 18  36.C 26.C 5.190 ~0.026 18 7 24.C 23.C -1.252 0. 0.000
MAY 1.13368 5 18 34.C 27.C 4.671 -0.016 14 7 25.C 24.C ~0.753 0. 0.000
JUN 1.01198 1 18 31.C 26.C 3.843 ~0.004 16 7 26.C 25.C -0.519 0. 0.000
JUL 0.77407 22 18 32.C 26.C 3.468 -0.054 13 7 24.C 23.C -1.171 0. ~0.000
AUG 0.94841 18 18 31.C 26.C 3.443 ~0.022 7 8 27.C 24.C -0.745 0. 0.000
SEP 0.68844 2 18 30.C 26.C 3.182 -0.060 17 8 24.C 23.C ~1.111 0. 0.000
ocT 0.57785 17 17 29.C 25.C 3.049 -0.106 4 7 24.c 22.C -1.096 0. 0.000
NOV 0.70275 21 18 31.C 25.C 3.550 -0.075 24 7 22.C 20.C ~1.664 0. 0.000
DEC 0.5131% 7 17  32.C 25.C 3.387 ~0.424 17 8 17.Cc 14.C -3.531 0. ©.000
TOTAL 10.842 -1.031 0.
MAX 5.190 ' -3.531 0.000

vee



WALL TYPE C-~-1

CONCRETE 12.5 cm.

REPORT- SS~A .SYSTEM MONTHLY LOADS SUMMARY FOR

o e A g ot o A e el i o s e e o e o T e it S D A ot e e i b T it i e s g O e T e i e o ek g b B e o ettt o e e = e s e o

MONTH

JAN

FEB

AUG
SEP
oCcT
NOV.

DEC

TOTAL

COOLING

1.

1.

2.

_——

ENERGY
( MWH)

78093

82920

31487

.21964
.14709
.07609
.93720
-06523
.82026
.74886

.80974

23.378

TIME
OF MAX
DY HR
25 19
28 20

2 19
14 21
6 21
3 20
17 22
16 20
2 21
17 18
21 20
6 20

DRY~

BULB

TEMP

27.¢C

29.C

29.C

30.C

31.C

29.C

29.C

24.C

27.C

29.C

29.C

29.C

WET~
BULB
TEMP
23.C
25.C
20.C
27.C
27.C
26.C
26.C
24.cC
26.C
25.C
25.C

24.C

- -

MAX IMUM
COOLING
LOAD
(KW )
Py B
3.651
3.821
4.048
3.972
3.512
3.369
3.422

3.337

3.263

b g i g o e

4.048

HEATING
ENERGY
( MWH)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

e e e o

0.000

DOE~2.1D 11/22/2000

17:19:36 SDL RUN 1

CASE2~3 AIR-~-CONDITIONED 24 HOURS
WEATHER FILE- 1985 BANGKOK W/SOLAR

MAXTIMUM

TIME DRY~ WET- HEATING
OF MAX BULB BULB LOAD
DY HR TEMP TEMP (KW )
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

- = -ELEC - - =
ELEC-  MAXIMUM
TRICAL ELECG
ENERGY LOAD
(KWH) (KW)
922. 1.595
958. 1.760
1135. 1.872
1098, 1.951
1069. 1.877
1029. 1.723
982, 1.645
1031. 1.650
929. 1.623
912. 1.562
927. 1.613
832 1.798
11824

1.951

Gee



WALL TYPE A-2

PLASTER 5mm.+LW~CONC 7.5cm,+PLASTER 5mm.

REPORT~ LS~D BUILDING MONTHLY LOADS SUMMARY

o A e o = e S e e e T S AR S e i e o e e e By St T S i e o T S S i i A e g B S = A ke o o g e b S B e A o e o A arn o i o = o A A s o i et b e At e e o o A e

MONTH

JAN

FEB

AUG

SEP

OCT

NOV

DEC

TOTAL

— e = =

COOLING
ENERGY
( MWH)

0.19995

0.25968

0.35856

0.36680

0.29838

0.25290

0.21765
0.24934
0.19956
0.18091

0.20422

o

TIME
OF MAX
DY HR
23 16

g8 17
1 17
13 .17
5 17
1 17
22 17
18 17
21 15
20 15
21 17
6 15

DRY~

BULB

TEMP

32.C

33.C

34.C

36.C

36.C

33.C

33.C

32.C

31.cC

31.C

32.C

32.C

WET -

BULB

TEMP

26.C

24.C

25.C

27.C

27.C

27.C

26.C

27.¢C

27.¢C

26.C

25.C

24.C

MAX TMUM
COOLING
LOAD

(KW )

1.168
1.221
1.464
1.475
1.077
1.250
1.214

1.024

1.475

HEATING
ENERGY
( MWH)
~0.092
~0.020
~0.009
~0.012
~0.013
~0.004
-0.028
~0.015
~0.031
~0.050

~0.041

——— 8 o 2

TIME
OF MAX
DY HR

1 8
1 8
4 8
18 6
14 6
16 7
13 7
T 7
19 8
30 7
24 7
17 8

DOE-2.1D

11/22/2000

17:20:

CASE2~4 AIR~-CONDITIONED 24 HOURS
WEATHER FILE-~ 1985 BANGKOK W/SOLAR

DRY-
BULB
TEMP
22.C
23.cC
24.C
24.C
24.C
26.C
24.C
25.C
24.C
23.C
22.C

17.c

WET~
BULB
TEMP
18.C
19.C

21.cC

MAXIMUM
HEATING
LOAD

(KW )
~0.682
~0.574
-0.423
-0.385
-C.285
-0.209
-0.384
-0.264
~0.360
~0.405

~0.602

-1.125

LDL RUN 1

---ELEC- ~ -
ELEC- MAX IMUM
TRICAL ELEC
ENERGY LOAD
(KWH) (KW)
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000
0. 0.000

0.
0.000

9¢¢



WALL TYPE A-2 DOE~2.1D 11/22/2000 17:20: 6 SDL RUN 1

PLASTER 5mm,+LW~CONC 7.5cm,+PLASTER 5mm. .CASE2~4 AIR-CONDITIONED 24 HOURS
REPORT~- SS-A SYSTEM MONTHLY LOADS SUMMARY FOR SYS=~1 WEATHER FILE- 1985 BANGKOK W/SOLAR
———————— COOLING S ===~ = = - == ===~ =-HEATING- ===~~~ = -~ -ELEC =~ ~ -
v MAXIMUM MAXIMUM ELEC- MAXTMUM
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAL ENERGY LOAD
MONTH  ( MWH) DY HR TEMP TEMP (KW ) ( MWH) DY HR TEMP TEMP (KW ) (KWH) (KW)
JBN 0.47766 25 19 27.C 23.C 0.836 0.000 0.000 254, 0.428
FEB 0.51898 9 18 32.C 22.C 0.951 0.000 0.000 264, 0.488
MAR 0.63017 2 19  29.C 20.C 0.976 0.000 0.000 315. 0.507
APR 0.61505 13 19 32.C 26.C 1.022 0.000 0.000 308. 0.522
MAY 0.58936 6 21 31.c 27.C 0.992 0.000 0.000 299. 0.502
JUN 0.55842 4 20 29.C 26.C 0.888 0.000 0.000 283. 0.467
JUL . 0.53394 22 20 31.C 26.C n.881 0.000 0.000 275, 0.454
AUG 0.56090 18 20 30.C 26.C 0.878 0.000 0.000 286. 0.443
SEP 0.50576 2 21 27.C 26.C 0.853 0.000 0.000 - '262.. 0.439
oCT 0.49430 20 18 26.C 24.C 0.867 0.000 0.000 260. 0.438
NOV 0.50149 22 18 30.C 23.C 0.849 0.0Q0 0.000 261. 0.437
DEC 0.41786 8 18  30.C 23.C 0.846 0.000 0.000 233, 0.488
TOTAL 6.404 - | 0.000 ‘ 3301.
MAX ‘ 1.022 0.000 0.522

e



WALL TYPE B-2 DOE-2.1D 11/22/2000 17:20:33 LDL RUN 1

PLASTER lcm.+LW~CONC 17cm.+PLASTER lcm. CASE2~5 AIR-ONDITIONED 24 HOURS
REPORT- LS~D BUILDING MONTHLY LOADS SUMMARY WEATHER FILE- 1985 BANGKOK W/SOLAR
———————— COOLING - =~ ==~ = = - == === =-~HEATING -« = = = - ~ = ~~--ELEC- -~
MAXIMUM MAXTMUM ELEC- MAXTIMUM
COOLING TIME DRY~ WET~ COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC
ENERGY OF MBX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH ( MWH) DY HR TEMP TEMP (KW ) ( MWH) DY HR TEMP TEMP (Kw ) (KWH) (KW)
dAN 0.13922 25 19 27.¢ 23.cC 0.592 -0.027 27 8 22.C 21.c ~0.436 0. 0.000
FEB 0!24339 28 20 29.C¢ 25.C 0.809 ~0.003 2 2 26.C 21.cC -0.211 0. 0.000
MAR 0.35507 30 20 29.C 26.C 0.862 0.000 4 9 26.C 21.cC - -3.048 0. 0.000
APR 0.35862 14 21 30.Cc 27.cC 1.044 ~0.003 18 7 24.C 23.cC ~0.263 0. 0.000
MAY 0.28903 5 20 31.¢ 27.cC 1.047 0.000 14 8 27.c 26.C ~0.057 0. 0.000
JUN 0.25195 3 20 29.C 26.C 0.746 0.000 1é 7 26.C 25.C -0.043 0. . 0.000
JUL 0.19743 22 20 30.C 26.C 0.803 -0.005 13 7 24.C 23.cC -0.228 0. 0.000
AUG 0.23762 18 20 27.C¢ 25.C 0.752 -0.001 7 9 28.C 24.C -0,105 0. ~0.000
SEP 0.17514 2 20 27.C 26.C 0.615 -0.004 19 9 25.C 24.cC -0.194 ) 0. 0.000
OoCT 0.14693 1 20 28.C 25.C 0.637 ~-0.012 23 7 24.C 23.C ~0.198 0. 0.000
Nov 0.17150 21 20 29.C 25.C 0.712 ~-0.007 24 8 24.Cc 21.cC .~0.27O 0. 0.000
DEC 0.10437 6 21 28.C 24.cC 0.676 -0.088 17 9 19.C 16.C -0.758 0. 0.000
TOTAL 2.670 -0.151 ) 0.
MAX | 1.047 ~0.758 v 6.000

8ce



WALL TYPE B-2
PLASTER lcm,+LW-CONC 17cm.+PLASTER lcm.
REPORT- SS~A SYSTEM MONTHLY LOADS SUMMARY FOR

o - ot o A o A e = T o i o T R S 4 e e ot B Pt S S ok e 4 o T T = i ke o

MAXIMUM
COOLING TIME DRY~ WET- COOLING
: ENERGY OF MAX BULB BULB LOAD
MONTH ( MWH) DY HR TEMP TEMP (Kw )
JAN 0.41488 25 24 23.C 22.cC 0.653
FEB 0.43234 9 17 34.C 22.cC 0.743
MAR 0.52049 2 8 24.C 17.C 0.799
APR 0.51048 15 1 29.C 27.c 0.832
MAY 0.49204 8 2 24.C 23.C 0.829
JUN 0.46611 . 8 1 28.C 24.cC 0.717
JUL 0.45472 23 5 25.C 24.C 0.689
AUG - 0.47107 18 22 25.C 24.c 0.707
SEP 0.43232 3 22 25.C 24.C J2.681
ocT 0.42703 3 2 26.C 24.C 0.660
NOV 0.42974 11 21 26.C 24.cC 0.666
DEC 0.36121 8 1 28.C 23.C 0.668
TOTAL 5.412
MAX 0.832

HEATING TIME
OF MAX
DY HR

ENERGY
( MWH)
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

DOE~2.1D

11/22/2000

17:20:33

CASE2~5 AIR~ONDITIONED 24 HOURS
WEATHER FILE- 1985 BANGKOK W/SOLAR

D (i o ks s i s e i [ VOB o o s g = R o4 4 o o ot i o Nt et S oy AR et i o A o o s g T o e Ak e ey e S = A e e e

MAXIMUM

WET- HEATING
BULB LOAD
TEMP (KW )
0.000

0.000

0.000

0.000

0.000

0.00¢C

0.000

1 0.000

0.000

0.000

0.000

0.000

SDL RUN 1

~-~-ELEC ~ ~ -

ELEC- MAXTMUM
TRICAL ELEC
ENERGY LOAD

(KwH) (KW)

204. 0.319
207. 0.379
246. 0.406
242, 0.393
235. 0.380
223. 0.350
219, 0.328
226. 0.328
209. 0.324
208. 0.317
208 0.319
185. 0.356

2612,

0.406

6cc



WALL TYPE C-2 DOE-2.1D 11/22/2000 17:21: 2 LDL RUN 1

PLASTER lcm.+LW-CONC 27 cm,+PLASTER lcm. CASE2-6 AIR-CONDITIONED 24 HOURS
REPORT~ LS~D BUILDING MONTHLY LOADS SUMMARY WEATHER FILE- 1985 BANGKOK W/SOLAR
———————— COOLING - == ==~ = w- ==~ =-==HEATING -+~ = - - - ~~=-ELEC- - -
MAX TMUM MAXIMUM ELEC- MBXIMUM
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH ( MWH) DY HR TEMP TEMP (KW ) ( MWH) DY HR TEMP TEMP (KW ) (KWH) (KW)
JAN 0.11730 25 22 24.C 22.C 0.412 -0.003 27 10 24.C 22.C -0.199 0. 0.000
FEB 0.23646 28 23 28.C 26.C 0.619 0.000 0.000 0. 0.000
MAR 0.35606 30 22 29.C 26.C 0.685 0.000 0.000 0. 0.000
APR 0.35615 14 24 29.C 26.C 0.844 0.000 18 7 24.C 23.C -0.051 0. 0.000
- MAY 0.28814 6 23 30.C 27.C 0.848 0.000 0.000 0. 0.000
JUN 0.25146 8 23 28.C 24.C 0.589 0.000 0.000 0. 0.000
JUL 0.19324 22 24 29.C 26.C 0.578 -0.001 13 11 28.C 24.C -0.075 0. 0.000
AUG 0.23537 4 14 32.C 26.C 0.542 0.000 0.000 0. 0.000
SEP 0.17169 2 22 27.C 24.C 0.460 0.000 19 8 24.C 23.C -0.070 0. 0.000
oCT 0.13826 1 23 28.C 25.C 0.457 -0.002 15 7 25.C 24.C -0.091 0. 0.000
NOV 0.16499 22 22 26.C 23.C 0.456 0.000 15 7 24.C 24.C -0.053 0. 0.000
DEC 0.08542 6 24 27.C 24.C n.475 -0.067 18 12 27.C 19.C ~-0.499 0. 0.000
TOTAL 2.595% -0.074 0.
MAX - 0.848 ~0.499 0.000

oge



WALL TYPE C-2 DOE-2.1D 11/22/2000 17:21: 2 SPL RUN 1

PLASTER lcm.+LW~CONC 27 cm,+PLASTER lcm. CASE2-6 AIR-CONDITIONED 24 HOURS
REPORT-~ SS-A SYSTEM MONTHLY LOADS SUMMARY FOR SYS-1 WEATHER FILE-~ 1985 BANGKOK W/SOLAR
———————— COOLING - ==~ - = =~ ~ o= sl E ARTI NG - - - - - - -~ -~-=-ELEC- - -
MAXIMUM | MAXTIMUM ' ELEC- MAXTMUM
COOLING TIME DRY~- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
“ MONTH ( MWH) DY HR TEMP TEMP (KW ) ( MwH) DY HR TEMP TEMP (KW ) (KWH) (KW)
JAN 0.36944 26 3 23.C 22.c 0.565 0.000 0.000 176, 0.284
FEB 0.37958 9 10 28.C 20.cC 0.693 0.000 0.000 178. 0.339
MAR 0.45820 2 8 24.C 17.cC 0.746 0.000 0.000 212. 0.366
APR 0.45050 15 24 26.C 24.C 0.729 0.000 0.000 208. 0.338
MAY 0.43286 8 2 24.C 23.C 0.725 0.000 0.000 202. 0.324
JUN 0.40949 9 7 27.C 23.C 0.627 0.000 0.000 191. 0.300
JUL 0.40056 23 6 26.C 24.cC 0.594 0.000 0.000 188. 0.276
AUG 0.41383 19 22 25.C 24.C 0.610 0.000 0.000 194. 0.283
SEP 0.38186 3 1 25.C 24.C 0.582 0.000 0.000 180. 0.277
OCT 0.37941 3 5 24.C 23.C 0.578 0.000 0.000 _ 180. 6.270
NOV 0.37970 10 2 26.C 24.C 0.578 0.000 0.000 179. 0.274
DEC 0.32392 8 5 24.C 23.C 0.583 0.000 0.000 160. 0.298
TOTAL 4.779 0.000 2248.

MAX 0.746 0.000 0.366

LeC



WRALL TYPE A-1 DOE-2.1D 11/22/2000232
17:15:12 LDL RUN 1

HARDWOOD 12 mm. CASE1-1 UNCCNDITIONED 24 HOURS
L-HR = HOURLY-REPORT
PAGE 15- 1
BUILDING
WALL
CLG LOAD
WATT
~--=(21)
S115 1 0
©-115 2 0
+.115 3 0
<115 4 ]
115 5 o
115 6 0
115 7 0
115 8 0.
115 9 647.
11510 1651.
11511 1931.
11512 2208.
11513 2759.
11514 3294.
11515 3526.
11516 3802.
11517 3101.
11518 1754,
11519 460.
11520 703.
11521 31s6.
11522 0.
11523 0.
11524 0.
DAILY SUMMARY (JAN 15)
MN 0.
MX . 3802.
M 26151.
AV 1090.
. WALL TYPE A-1 DOE-2.1D 11/22/2000
- 17:15:12 LDL RUN 1
*HARDWCOOD 12 mm. . CASE1-1 UNCONDITIONED 24 HOURS
L-HR = HOURLY-REPORT
PAGE 46- 1
BUILDING
WALL
CLG LOAD
WATT
--=-(21)
215 1 61.
215 2 0.
215 3 0.
215 4 0.
215 5 0.
215 6 0.
215 7 0.
215 8 0.
215 9 1056.
21510 2066.
21511 2166
21512 3163.
21513 3256
21514 3720.
21515 4404
21516 4336
21517 3732
21518" 2596
21519 1484
(1121520 1240.
121521 947.
121522 724.
21523 452.
21524 319.

DAILY SUMMARY (FEB 15)

MN 0.
MK 4404.
SM 35722.

AV 1488.



WALL TYPE A-1
17:15:12 LDL RUN 1
HARDWOOD 12 mm.

DOE-2.1D 1l/22/2%]38

CASE1-1 UNCONDITIONED 24 HOURS

L-HR — HOURLY-REPORT
PRGE 74- 1
BUILDING
WALL
CLG LOAD
WATT
———-(21)
315 1 310.
315 2 506
315 3 440
315 ¢ 236
315 § 173.
315 6 15.
315 7 0.
315 8§ 614.
315 & 1053
31510 1753
31511 2681
31512 2921
31513 3558
31514 3692
31515 4132
31516 4332
31517 3565.
31518 2634
31519 1859
31520 1481.
31521 1230.
31522 1165
31523 653
31524 576
DAILY SUMMARY (MAR 15)
MN 0.
MX 4332,
M 39579.
Av 1649.

WALL TYPE A-1
17:15:12 LDL RUN 1
HARDWOOD 12 mm.

DOE-2.,1D 11/22/2000

CASE1-1 UNCONDITICNED 24 HOURS

DAILY SUMMARY (APR 15)

MN 633.
MX 4678,
SM 53253.

AV 2219.

L-HR = HOURLY~REPORT
PAGE105- 1
BUILDING
WALL
CLG LOAD
WATT
-—=-=(21)
415 1 1652,
415 2 1584.
415 3 1439.
415 4 993.
415 5 920.
415 6 701.
415 7 755.
415 8 2085.
415 9 2554.
41510 2752.
41511 1513.
41512 3310.
41513 3810.
- 41514 4501.
41515 4678,
41516 4528.
41517 3955.
41518 2813.
41519 2456.
41520 1448.
41521 2333,
41522 1202.
41523 633.
41524 638.



WALL TYPE A-1 DOE~2.1D 11/22/2Q234
17:15:12 LDL RUN 1

HARDWOOD 12 wm. CASE1-1 UNCONDITIONED 24 HOURS
L-HR = HOURLY-REPORT
PAGE135- 1
BUILDING
WALL
CLG LOAD
WATT
----(21)
515 1 222.
515 2 0.
515 3 0.
515 4 0.
515 5 0.
515 6 0.
515 7 0.
515 8 947.
515 9 1743,
51510 2681.
51511 2442.
51512 1373.
51513 1027.
51514 1743.
51515 2564.
51516 3278.
51517 2357.
51518 2513.
51519 944.
51520 612.
51521 295.
51522 516.
51523 570.
51524 377.
DAILY SUMMRRY (MRY 15)
MN 0.
MX 3278,
sM 26204.
AV 1092.
WALL TYPE A-1 DOE-2.1D  11/22/2000
17:15:12 LDL RUN 1
HARDWOOD 12 mm. CASE1-1 UNCONDITIONED 24 HOURS
L-HR = HOURLY-REPORT
PAGE166- 1
BUILDING
WALL
CLG LOAD
WATT
----(21)
615 1 0.
615 2 0.
615 3 0.
615 4 0.
615 5 0.
615 6 0.
615 7 0.
615 8 92.
615 9 555.
61510 1342
61511 1853.
61512 2349.
61513 2521.
61514 2520.
61515 1787.
61516 1533
61517 328.
61518 53.
61519 0.
61520 0.
61521 0.
61522 0.
61523 0.
61524 0.
DAILY SUMMARY (JUN 15)
MN 0.
MK 2521.
sM 14932.

AV €22,



WALL TYPE A-1 DOE-2.1D 11/22/20285
17:15:12 LDL RUN 1

HARDWOOD 12 mn. CASE1~1 UNCONDITIONED 24 HOURS
L-HR = HOURLY~REPORT
PAGE196- 1
BUILDING
WALL
CLG LOAD
WATT
-——-(21)
715 1 0.
715 2 0.
715 3 0.
75 4 0.
715 5 0.
715 6 0.
715 7 0.
715 8 2093.
715 9 2674.
71510 2497.
71511 2769.
71512 2683.
71513 3015.
71514 3295.
71515 3497.
71516 3468.
71517 3657.
71518 3278.
71519 1913.
71520 1309.
71521 183.
71522 0.
71523 0.
71524 0.
DAILY SUMMARY (JUL 15)
MY 0.
MX 3657.
M 36331.
AV 1514.
WALL TYPE A-1 DOE-2.1D 11/22/2000
17:15512 LDL RUN 1
HARDWOOD 12 mm. CASE1-1 UNCONDITIONED 24 HOURS
L-HR = HOURLY-REPORT
PAGE227~- 1
BUILDING
WALL
CLG LOAD
WATT
-——=(21)
815 1 164.
815 2 317.
815 3 0.
815 4 0.
815 5 0.
815 6 0.
815 7 0.
815 8 1255.
815 9 2035.
81510 2696.
81511 2969.
81512 2956.
81513 3211.
81514 3310.
81515 3492.
81516 3255.
81517 2938.
81518 2065.
81519 1462.
81520 1383.
81521 1256.
81522 1025.
81523 1294.
81524 1068.
DAILY SUMMARY (AUG 15)
MY 0.
MX 3492.
M 38152.

AV 1590.



WALL TYPE A-1 DOE-2.1D  11/22/2000 236
17:15:12 LDL RUN 1

HARDWOOD 12 ma. CASE1-1 UNCONDITIONED 24 HOURS
L-HR = HOURLY-REPORT
PAGE258- 1

BUILDING

WALL

CLG LOAD

WATT

-——-(21)
915 1 0.
915 2 0.
915 3 0.
915 4 0.
915 5 0.
915 6 0.
915 7 0.
915 8 504
915 9 1155
91510 1512,
91511 1348.
91512 1276.
91513 2411.
91514 2783,
91515 2386.
91516 2312.
91517 1775.
91518 1140.
91519 351.
91520 325.
91521 166.
91522 0.
91523 0.
91524 0.

- DAILY SUMMARY (SEP 15)

MN 0.
MX 2783.
SM 19444.
AV 810.
WALL TYPE A-1 DOE-2.1D 11/22/2000
17:15:12 LDL RUN 1
HARDWOOD 12 mm. CASE1-1 UNCONDITIONED 24 HOURS
L-HR = HOURLY-REPORT
. PAGE2£8- 1
BUILDING
WALL
CLG LOAD
WATT
—=--={21)
1015 1 0.
1015 2 0.
1015 3 0.
1015 4 0.
1015 5 0.
1015 6 0.
1015 7 0.
1015 8 636.
1015 9 885
101510 2611.
101511 2996.
101512 2595.
101513 3200.
101514 3479,
101515 4062.
101516 3419.
101517 2787.
101518 1312,
101519 1025.
101520 934.
101521 973.
101522 445.
101523 123,
101524 43,

“DAILY SUMMARY (OCT 15)

MN 0.
ME 4062.
M 31525.

AV 1314.



WALL TYPE A-1 DOE-2.1D 11/22/2000 237
17:15:12 LDL RUN 1

HARDWOOD 12 mm. CASE1-1 UNCONDITIONED 24 HOURS
L-HR = HOURLY-REPORT
PAGE319- 1
BUILDING
WALL
CLG LOAD
WATT
---=-{21)
1115 1 0.
1115 2 0.
1115 3 0.
1115 4 e.
1115 5 0.
1115 6 0.
. 1115 7 0.
11115 8 753.
1115 9 2321.
111510 2683.
111511 2621.
111512 3141.
111513 3322.
111514 3311.
111515 3933,
111516 . 33309.
111517 2587.
111518 1098,
111519 655.
111520 294.
111521 706.
111522 630.
. 111523 137.
111524 0.
DAILY SUMMARY (NOV 15)
MN 0.
MX 3933.
SM 31532,
RV 1314.
WALL TYPE A-1 DOE-2.1D 11/22/2000
.17:15:12 LDL RUN 1
" HARDWOOD 12 mm. CASE1-1 UNCONDITIONED 24 HOURS
; L-HR = HOURLY-REPORT
PAGE349- 1
BUILDING
WALL
CLG LOAD
WATT
--—- (21}
1215 1 0.
1215 2 0.
1215 3 0.
1215 4 0.
1215 5 0.
1215 6 0.
: 1215 7 a.
1215 8 0.
1215 9 0.
121510 496.
121511 571.
121512 1265.
121513 1650.
121514 2327.
121515 2753,
121516 2429.
121517 1719.
121518 0.
121519 0.
121520 0
17121521 0.
11121522 0.
121523 0
121524 0

DAILY SUMMARY (DEC 15)

MN 0.
MX 2753..
SM 13209.
AV 550.
YEARLY SUMMARY
MN -66.
MX . 6034.
SM 11263538.

AV 1286.



WALL TYPE B-1 DOE-2.1D 11/22/2000 238
18:35:45 LDL RUN 1

MORTAR 8 mm.+ BRICK 7 cm.+ MORTAR 8 mm. CASE1-2 UNCONDITIONED 24 HOURS
L-HR = HOURLY-REPORT
PAGE 15- 1
BUILDING
WALL
CLG LOAD
WATT
--——(21)
115 1 0.
115 2 . 0.
115 3 0.
115 4 0.
115 5 - 0.
115 6 0.
115 7 . 0.
115 8 0.
115 9 0.
11510 -3.
11511 774.
11512 1348,
11513 1855.
11514 2354.
11515 2785.
11516 3131.
11517 3299.
11518 3052.
11519 2418.
11520 1747.
11521 1230.
11522 785.
11523 383.
11524 13.
DAILY SUMMARY (JAN 15)
MN -3.
MX 3299.
sM 25172.
AV 1049.
WALL TYPE B-1 DOE-2.1D 11/22/2000
18:35:45 LDL RUN 1
M