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Abstract

The objective of this study is to find a method for calculating
the cooling load of a building from calculated values of the overall
thermal transfer value (OTTV) and the roof thermal transfer value
(RTTV) of the building. Some existing work on this subject
proposed correlations between the cooling load and the OTTV

and RTTV values. To test the validity of the correlations, four

different designs of buildings for calculating the OTTV and the
RTTV which were used in the correlations for cooling load
calculation. The calculated cooling loads were then compared
with the values calculate by the transfer function method (TFM)
and it was found that the cooling loads derived from the OTTV
and the RTTV deviated substantially from the values obtained
from the transfer function method when the window-to-wall ratio
(WWR) was large. The existing correlations were therefore
studied and modified to yield better correlations for calculating the
cooling load with higher accuracy. The new correlations give
cooling load values within 7% of the values calculated by the

transfer function method.
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02 | 4216 | 2873 | 2839 | 1.18 | 4247 | 2017 | 2880 | 1.26 anay RTTV lay lay fUM3N Y
03 | 4892 | 3366 | 33.99 | 096 | 48.93 | 34.22 | 34.56 | -0.97 30U TFM TFM 12 uaneing
0.4 55.67 | 38.60 | 39.59 | -2.57 | 55.68 | 39.27 | 40.30 | -2.63 Aang 14.40 10.71 10.15 8.02 21
0.5 62.42 43.54 45.19 -3.79 62.44 44.32 46.05 -3.91 vl,&ia@é;\'] 50.40 37.50 35.53 35.76 -0.66

@179 5 WEAIHANIAIWIMAT OTTV, d1n132n1sinanuLin
AMNITEN9 9 uazanITtUIsufisudnTzNIIRIAN UL w89

WuUs1a09010137 3 lufid N-E-W-S uazfiet NE-SE-SW-NW

N-E-W-S NE-SE-SW-NW
WWR Tormv | aL cL | %@ |ormv ]| cL cL %(b)
Tag Tag amw Tag Tag ReRtY
TFM | swms | uan TFM | &wms | uen
iis 0} il 10 @y

0 29.06 16.61 17.43 -4.90 29.06 16.70 17.55 -5.09

0.1 34.83 | 21.11 22.44 -6.30 34.83 | 21.29 | 2270 -6.62

0.2 40.60 | 25.61 27.45 -7.21 40.61 2589 | 27.87 -7.64

0.3 46.37 | 30.10 | 32.47 -7.85 46.38 | 30.48 | 33.02 -8.33

0.4 52.14 | 34.60 | 37.48 -8.33 52.15 | 35.07 | 38.18 -8.84

AU HG cL cL lag %(c)
Reaty RTTV Tan Tan sumTh A
fou TFM TFM 12 UANES
aﬂ@i‘i 14.40 10.71 10.15 8.02 21

lifiaas | 50.40 37.50 35.53 35.77 -0.66
HG = Heat Gain CL = Cooling load TFM = Transfer Function

Unit = W/m2 Method
a) %ANULANGIITZWING Cooling load AdwImalas TFM Ay

Cooling load fidnwilasldaunin 8 [1]

0.5 57.89 | 39.05 | 4248 -8.78 57.91 39.62 | 43.32 -9.34

0.6 63.64 | 43.55 | 47.48 -9.01 63.65 | 44.10 | 48.46 -9.90

0.7 69.14 48.05 52.49 -9.24 69.43 48.82 53.62 -9.84

0.8 75.18 | 52.55 | 57.50 -9.44 7520 | 53.41 58.78 -10.05

0.9 80.95 | 57.04 | 62.52 -9.60 80.97 | 58.00 | 63.93 | -10.22

1.0 86.72 | 61.54 | 67.53 -9.74 86.75 | 62.60 | 69.09 | -10.38
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ANTHN 6 WRAIHANITAIWIIAT RTTV, fnNTemsvinanuLin
MNITE 9 uazran1stlTaufisudinisznsinanuiuaes

o P
LUUIRBIBN1AIIN 3

AU HG cL cL lag %(c)

anu RTTV Ton Tan sunTh a7
Sou TFM TFM 12 UANEI
aﬂ@?ﬂ 19.20 7.32 7.15 11.72 -63.99
vL&jaWs%:\i 48.00 24.64 23.82 33.92 -42.38

A13NN 7 LEAINANITAIWIIGAT OTTV, dnnTensinanuLdn
MNATE g uaznansdTouisuantsznsiian i nuad

wuudaedannsi 4 Iuﬁﬂ N-E-W-S

N-E-W-S N-E-W-S
WWR vL e X a ¢ o
iliauUnsalisuannsusnannis figunsniisuaansuanaians
OoTTV CL CL %(a) oTTV CL CL %(b)
Tag Tag au Tag Tag ReRtY
TEM | swms | uen TFM | swms | uen
s 69 10 (2}
0 17.90 10.85 10.75 0.91 17.90 10.85 10.75 0.91

0.1 23.08 | 14.84 15.41 -3.84 2238 | 14.37 14.99 -4.38
0.2 28.27 | 18.84 | 20.08 -6.60 26.87 | 17.88 19.24 -7.63
0.3 33.45 | 22.83 | 24.74 -8.39 31.35 | 21.39 | 23.48 -9.79
04 38.63 | 26.82 | 29.40 -9.63 35.84 | 24.90
0.5 43.82 | 30.81 34.06 | -10.57 | 40.32 | 28.42 | 3197 | -1251
0.6 49.00 | 34.80 | 38.72 | -11.28 | 4480 | 31.93 | 36.21 -13.42
0.7 5418 | 38.79 | 43.38 | -11.84 | 49.29 | 3544 | 4046 | -14.16
0.8 59.37 | 42.78 | 48.05 | -1232 | 53.77 | 38.95 | 44.70 | -14.76
0.9 64.55 | 46.77 | 52.71 -12.70 | 58.26 | 4246 | 4895 | -15.27
1.0 69.73 | 50.76 | 57.37 | -13.01 62.74 | 4598 | 53.19 | -15.69

27.73 -11.36

39N 8 URAIHANITAIWIILAT RTTV, d1n13zmsvinanuidn
AMNITE9 9 uazran1silIeufisudinisznisinanuiuaes

UUUFIRDI0NANTN 4

AU HG cL cL lay %(c)
[P EY RTTV I(ﬂEJ Iﬂﬂ ﬁﬂJﬂ'ﬁﬁ [2IPREY
Sou TFM TFM 12 LANENS
A 14.40 10.71 10.15 8.02 21

Iifiaes 50.40 37.50 35.53 35.77 -0.66

o o ' ' o o & 1
7. ﬂ'!'lNﬁ&lW%ﬁeliz‘W!'l\‘iﬂ'] OTTV nUAINNIIENITNIANNLLUGD

witemiaRuAnEnanYasNIkIa1AN3
nnuamISeufisua i rmsvhenuiufidiuwam
&1n TFM fumszmsvanuduidmmldanaunisi 8, 10
waz12 [1] wmfwnJaﬁ%mﬁ‘mwuﬂmmﬂﬁauﬁdma 9'ldmn
AnuFURUT Ind s NzinInanasEnined OTTV nu
M3z nuiudenitsnitafuinouenuosntisaran s
NN9gFuas WWR Tufia N-E-W-S Fefanusuiuiiduuouidodu
uaziisrdudananutdeu R® viniy 0.97 wanainiinisma

ANMNFNAUT I AR OTTV  waznIsznsrinanuLdues

ERUATUAIY T9619970 [1] PRIITNIIANNFURHE TR 96N
OTTV NUATEMITNANULEUVBINTIT UNIL A BdadaL@ e

NAINMIAIANUFNAUT I euTauaaddugumienss
mynanonBsLd e

Cooling load (W/m?*)=0.59729 x OTTV +k, (13)

Taofl k, faddauny Cooling load 1 WWR lag dwiufie N-E-
W-S
k|, =10.69451 x WWR -0.08974 (14)

Ui na L@ INUEINTUAA NE-SE-NW-SW aUFUNUETznINg
. \ N DR

OTTV AumszmsrinanuLindanitoniioNuinisnauanas

pasRanwuziniaunuUAMNFNNUT I ufia N-E-W-S

Cooling load (W/m®)=0.60137xOTTV +k, (15)

ool k, fedrdauny Cooling load #i WWR a9 §wsufia NE-
SE-NW-SW

k, =11.50193 x WWR + 0.00566 (16)

8.8

nMsansramsdsufisuszninedinszmsinanuin
fdmnmldnsumaieszinisnanas [1] (un1sf 8,10uaz12)
fud1n1sznisinauiiuiidiuaimldanis TFM laold
LUU$1889810NTHIFULY wuhﬂawﬂamﬂﬁ'auﬁmgaLi‘jaﬁwm
oTTV

Uszifinnidararsznisvinanudu 39ldnianusunusaienis

WAz RTTV  §RSURAIANAAAIanIUNUANNTaUINN
a 6 1 1 . 0 I3 [ '
AATEHENTNANBYIZHINNAT OTTV NUANMTZNITHNaNNLE e
A ' Y 4 o % o o e a
nians AU N ERanTaIaaT ldA N FN AT T WLULLES
o a o A 4 2 . o o ¢
LFULAZTTALAIANLTENY R VNND 0.97 WAZINNANFUNUT
aananansaien oTTV ludsziiumdinisznmsvinanuin
A o a o ° & do ad a
Alndfssnuniszmavinanuidundiwinlasas TFM laaiianany
amararanliiiu 7% lusinussnszmsianudunyssiinle
N1 RTTV #S19TURAIANNAAAIRUINNWANNTOUAI¥IN1 TN
o o oA a ¢ = & A
mmauwuﬂmmaamnuLﬂasmummmﬂmmmaauga

LanNaNIa198e
= = o - a ' '
[1]1 U373 dezaasla. msfinsuiamaifSeuifisudimsthamany
FOUTINVBINHIAUUBNYBIBNAT LATHAIAINLAR LaINNNNT
AMuIna183THN0I3 % [AnerfwusdIygdaansinaisas
UR1U N @ F1UNITITAINTTNLATOING] VOUWAU:
NRIINLRBVB WU, 2547
o .o a £, o o '

[2] WIFNT SUQYBIAN. MImAsNLTEENTEMILMIE WM le

77 PnerfinusUSygiimnssuamsasumimda 8197370
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eJﬂ’JﬂSSJJLﬂ%.E]\‘]ﬂa]. NIILNN: TuhaIngIay i;wmaﬂsni
VANINENRY; 2541

[3] Warke SnANgY. MITYTINAIIuLazN I ELiuaw
Jawidngenansvaslsousnawialng  AnorfdwuidIygn
Inmaasundudia svizinaluladgmnninl.nianm:
JuAAINGNNE wﬁﬂmﬁ'ﬂmﬂiﬂaEwszaaumﬁwuq‘%; 2530
[4] WABILASFILRIUNRIING, NI, gjﬁamimﬁm;wé'wmslu
a3, Ruesan 2. TssRuwuvanmassisuenaas; 2538

[5] ASHRAE. “ASHRAE Handbook-Fundamental” Atlanta:
American Society of Heating, Refrigeration and Air-Conditioning

Engineers; 1997

sryanwol

U, = sudssansmsmomanuieusinvesniafi (Wim’ °c)

U = sudszAnimithemanuiaususesnszan (Wim’ °C)

TDey = fnadWgmn)TifinuiIzniamowanuaznolu
2115 (°C)

AT = @hmmmﬂ@mqm%gﬁixmwmﬂmmzmUuaﬂmmi
°c)

A, = Auflwesmisiiy md)

A = Auflasnszanviamislusouss (m’)

A = Aufirsnuavassuifansan = AgtAs

sC = fudsransmatiuaauaaniingns

SF = @esznausidanfiag (solar factor)

WWR = samauiufivasninansTUsouasdofufinmuavoans
Fufifanson

RSR = sansuiuivassiullssusefitesunsissinmman
FofuinInuaUasnaIaIUARTIn

= anuSauiiruusavisanasanfivae 0 lag (w)

9.0

A =#Hui (m)

0 =1 (@l

0 = F2919

n = qudl

t.g_.5 = Sol — Air Temperature fiaan 0-nd °c)

= qmunﬂﬁmﬁmaammﬂmﬂu °c)

o a £ o .
by, Cn, dn = FUUIEENDNIUWNETWIATY (Transfer Function

Coefficients)
dg = dnamusaniiniunszan (W)
N = fennila
E = iz Iuaan
w = fdazuan
s = fiale
NE = fiaazinaanidsaniie
SE = fimaziuaaniduale
NW = fiaaz nandaaniie
sw = faaziuanidioale
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