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A mariissgainsenIniiguugiioafuaaeausu ( 7;,) sawianaoimisezgnues

" " ] » L4
Nilguugiimiuaasanmavuanie (1, )

Weighting factor method TUNIBUBTTNT weighting factor method 92UM MU
- 2 G .. . o ; v
nuseenuaeITuABUINENITMIAIQUNYIVEIDINIA LAZ heat extraction rate YDINDI HTD

£ L ¥ oo
Tuvuaouisngangiiveansavzgnimmualuegiia

”#/mm TudaTuedt ¢ msdnmeziuem

agiiunazefnves  instans % s §1s---). cooling load (

Or-15 Qi25--) uaz |

luanuus

X ar i
AIUVDIDIATT IHTUAAINMITUHLA

- = 3 = » -
nyalaganils uaddahmsing

ighting factor) NANIUTIAY

w0, 5 —

O

Tavi O, fie ¢ fiD heat gain Tus TuaAvaiv
& < : AR . ¥4 .
Tuduneunaes a1 cockng foad HIEMILN13HDMIAT heat extraction rate D

QuUUQIYeIAT Yo

sas

NIATHIV cooling log

ﬂmm VAR WM Teriviorurics
““"%WW‘WW’T?VIWW

L CLTD/CLF procedure lﬂm:mmhnummu n1:ﬂ1u1m1]1~ﬂﬂu"l1]mum:
W13 heat gain mmmq{uﬂﬁu'mmqmqq fu @Y INMBINANUTBURILMT, M3
AT BATNATEINMINAN, TINMIUNTIFYBIAeIinY WuAu Mm151eR 2.1 udeds
azBoATNEINUNIIAIIN heat gain ¥iiama fu Taofimdulsz@niang aunsomla

970 ASHRAE HANDBOOK (Fundamentals). Ui 26, 1981



ATN 2.1
Procedure for Calculating Space Design Cooling Load - Summary of Load Sources and Eanations

External
Roof q=Ux A x CLTD
Wall =Ux A x CLTD
Glass
Conduction L4 g=Ux A x CLTD
Solar 4= A x SC x SHFG x CLF
Partitions,Ceilings,Floors / pagy | Ux AxTD
Internal Lights q = INPUT x CLF
People
Sensible &= MNo. x Sens.H.G. x CLF
Latent A ‘ No. x LatH.G.
Aopli

=AU INENTNY Y=

q = HEATGAIN
AR NN I NEAad -
q
Ventilation & Infiltation Air
Sensible q=1232xLis x AT
Latent q=3012 x Lis x Aw

Total q=4334xLisx An
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2. Hour-by-hour method ITMIUIANANMIATUIUNUFIU 4 YUARIWAUAD

" »

2.1 heat gain HIUMTINOUBNIAEUAINTIAY Y transfer function
" : I ¥

22 heat gain fuRINHUNW Y, A uaziuTaoly ransfer function

o L] 4 w W w

2.3 1Auu heat gain M lauInnaioilu cooling load fignaes

2.4 wnwIsnsoonlignaA A heat extraction rate HAZYUHNLYDY

w

imaniwluves

mafls (1) nsuwiiduasetiing (2)

unasnuseu AT A3 puoiazmsialnaveseime viaii

A A0 .\\ ! '.I'lu CLTD/CLF procedure (1u

arsait 2.1) mdulszang i \\:‘i\\\ mmnnm wazml¥aums heat
L5 N _

Nduvbatinail
\\
Ger = le, i)~ = ] 8 — I ZDC,,] (2.1)
- . ~TEE LA ""‘:- o -

1u'lmm :

qt,ﬂ ﬁdﬁuﬁﬂ%ﬂ?ﬁﬁﬁqﬁ“‘%nmwmﬂm S (Bu/h)

.ﬁ — s7anan, FaTua ¢

Q Wq&m NW]'W]EI'T&] t)
+_na = sol-air temperatur 301 T-na, muawiihu °C CF)
te = qmuau-uaqmmﬁnw‘luummﬁmun‘h‘lumn

a,, b, ,Cy = transfer function coefficients (M3 2.2)

" : ' J - " = . ] J
M1 transfer coefficients MarignAMIUTWAUTTHIIMANLTEANTMIN

il » .-f » " [ da.'r N #
anuseunwueni . aulszaniminianusounolun uasmdudssansmaninnusen
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" o P i o a L] L] ] ¥ ¥ W
ariandendam lunsdifiviiavesiagiidenn luloglumaai 2.2 Tnlemlumsaiid

L e [ - w ¥ w ‘
dnuuzamwiuiagiidenuuniiga uazly U-value ratio YFunlaoumduilszdng b uay ¢
¥
Taae

# » N ¥ "
ndann'lam heat gain ¥ nouiivziir llfaum cooling load $utluse
» " [l i » w
avaiimsyiummudonou Maiing iz luaudusTaiuesil heat gain wiaemgymo iy

(2.2)

\ B UI8ATINETENIeIMANe Y

Taoii \\ W\

wostudanaaeylunita £ ? 010 e
A\
' L A, +UA) (2.3)

¥
IUUINTL, ow ABAIIWANIY

" on, c ADIILLY)

DRyl HRGE
ﬂ '3 - [ £ oy - i : [
ﬂ'IHTLIﬂ‘]mil 0.0116 ﬂ“ﬂ'lﬂ‘l'll'l.lﬂiﬂ'mmﬂiﬂﬁ 'lmw'\m-mu:lumm]m:

;ﬂmﬂa}lummqnﬁm l MF]IJWEI’]a El

- - - s - z : & a
SEfiunveuFudmunsAIMIn cooling load 11U ITUIBMTAMINT

- - - 2 . o ol -t ar
NOITUIDIETTUYIAVD heat gain 11D heat extraction yosRuiieuls Tuns@iuisiiveya
i J [ [l " " 0 " ¥ o ¥
U094 heat gain Tudnuaziivifuiueeg Tasuaazyaiisnamaveanaums i sxiln
e
15118A7 cooling load B IUANNUIY
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@1319% 2.2 #20619 Transfer function coefficients

b
Construction’ Code No. Coefficient b, and d, U E,
Mo, Description of Layers =) n=1 n=2 n=3 =4 n=5 n=56
AD,C12, Bl
| Roof terrace system .B6, E2, p 00000  DOOOE 0004 00003 00006 sz 00101
ELESEL 4 100 A0 % -ne oo
2  4-in. wood with 2-in. A0,E3,E), b GO0 00000 0000 OO0  DOOIM 00006 00000 0064 0042
B, B8, E4, .
insulation ES,E0 d o - Lo
—
3 2.5-in. wood with 2-in. ADLEZ,ED, L 0oTe D020
SR “-l;'f ~ o -0000
4 l-in. wood with 2-in. A, . Y, 00000 oM oo
o
insulaticn ES. EO 00000
5  4-in. wond with 1-in. PEZ, E; o0 0001 0045 DD0SD
—— o84 005 000
; i A5
6 2.5-in. wood with I-in. s 0095
insulation -0
7 l-in. wood with 1-in. R E ]
imsulation
8 B-in. Lw. concrete AD, BV 23 000 O001) o0 00Tl
C16,E4,5 i o, S
9 Gin. Lw. concrele AD, E2,E3. 00T 0009 D0ALD
18, B4, 5Lt o
10 4in. Lw. concrete - Daa2 013 (0
: : 00
! 00076 A GoEY 00146
11 6-in. h.w, concrete with ‘u.u. b ™ A0S
2-in. insulation ' ":“'“ ase S0 081

"::LWEHVIEHIM’TM e

Wﬁ‘“ﬁ%‘?‘i‘?ﬁfﬂ’ ANYNaY
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(cooling load fian T)
O, = Z("u‘h +Vigr-a +V2Grapat...)— W Orn —W20r 2a— (2.4)
i=1

- . ¥ J -
dmium v's uaz w's glaninminei 2.4 uaz 2.3 muddu

1ﬂuﬂmmnunaqlﬁﬂm1ﬂua'z FUTuanIMeINIA QUHNLIVBIINIAIE
mﬂ'lﬂmaq:-'muqaﬂuqn wadosnYBIguUgiitia s
"lﬁmnmmgn&'num*miﬁ @AY ANNULMINIUYBUATEN
anuBwiuamnseyss

(2.5)

panan T

te =
W iiaz 190 qﬂnm?li’ummrr
S : qmﬂqunuuu:u'lﬁ
w E e

Aui i %’"ﬁ'ﬂ‘ﬁm

L fl"
'lwum i heat extractidh rate unquwmmmﬁwmnaﬂ s

oo ittt ieiobd E V11 VIE TR 2

3 P (ER, -t~ Qi) = 2381l =) 4%

H =
M p uaz g i duilse@nBveq wansfer function AT Q AB cooling load Y84

L J a
HoAMINMsNIsTan
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A1519N 2.3

The Value of w| for Different Room Air Circulation Rates and Envclupe Construction

Room Envelope 50.%-mm (24n.) 76.2-mm (3Ha) Iﬂ.&-—ﬁ-h.] 03.2-mm (B-In} mtﬂ-‘u ] Room Alr==
Constroctlon® Wood Floor Concrete Floor Cancreie Floor Cancrie Floor Conerele Floor Crealation &
. .3 ; & : Trpes of Seppiy
2 ‘,_{"m“"!a _ : - 124 Retura
of Moor ares 48.82 (100 195.13 [lﬂ]l 366.15(75) 585.84 (1200 TEL12 (160) e

=0.88 ] ' . =0.97 -=0.98 " Low
—0.34 . : =0.96 097 - Medium
0.8, - s; \ =.95 =0.97 High
~0.77 ; -0.95 —0.97 Yery high
=0.72 =0.94 —{.96

*Floor covered wish carpet o ruboer pad: for 3 Noor
**Low: Low veatiachon rate—minimam requiied 1o cope wiah cooling
wnd b = 137 Wemd o C (0.4 Biwh- (12 - F){wiere b = is
Medium: Modiam vontilation rate, supply throegn foor,
High: Reom air circalation indisced by primary air of
Wery high: High room circulation esed (o misimise 1o

rioe Taae, Sapply tkrough loor, wall, or ceiling diffuss. Cﬁlmum

pom 341 W/ead « °C 0.6 Bewh- - B, "
& = 4,54 W/m2 - *C{0.8 Bowsh-fi2- 5,
| Wimld . '\'-‘tl.ll-n i« F).

(91N ASHRAE HANDBOOK [

fer Functions
£ o : : &
Hewi Gala Componmi THmeushanl
Solar heas gaim throwgh glawt with no lmerier . =, . - 02 sy =g - 1]
shading 3nd heat genersied by equipment and seopie. o =y = oo
which i dissicaied by fadiazion T e e ' a0
conduction beal gata through exterior walls, rools, 0.7 =l4wy=vy 0o
partitions and doory, and windows with blinds or drapes sl =ltwy=vg (-1}
o ) (707 =] #wp =g 0.0
Heat generated by ighus? - a0 =3 i Table 13 ]
. 80 - ="y"iaTablc|3 ~1uy=n
a8 ="a2" in Table 13 =14y =y
Heat generaied by equipment and poople which is La ao. S B0
" dissipated bry convection sad cocrry gaia due to Lo 00" R T
wentilation and infilirscion sir 1.8 00 - " 1] .

AThe tranafer function coclliciends in this tble were
" eompuder program wsed was devedoped a1 the Mations!
BThe designacions Light, Medium, and Hervp denotes

mmn—-m—;mﬂ i ] mﬂﬂmm‘}ﬂm

Medium construction: 101, 6~mm | ] rterios wall, 11 T et o spproximatety M Wlﬂlﬂfm'ﬂ

Heary contruction: | 5L &mm | tonchife exterior wall 15; : o e lab, spprommady & materialfm L T2 of Moar sre

For all cases, the room wus ax d | g

The cocflicients of the transfer fumcrien that ' . it absorbed. I the window is shaded by an inside bisd

ar curnain, mou of the solir esergy ia L h‘*MHEWHh“m:ﬂMMEMhHWIMHﬂMﬂM
reols. Thus, beat gain throwgh windaws m:inimmhw*n-h-uuﬂuphuwn ing the trissfer fenction lor ke gabs tiorgh
walli.

om the sir-cosditioniey plast if the sir is
Trmi Rty me—

@134 2.5 Normalized Cocfficients of Space Air Transfer Functions®

Room Envelope 0" 0" n*
Construction® ‘ml"tml‘-lj i M
Light +9.54 -9.82 +0.28 1.0 -0.82
Medium +10.28 -10.73 +0.45 1.0 -0.87
Heavy +10.5¢ -11.07 +0.57 1.0 =093
*For simplified procedune for calculating space air transfer function coefTicients, see
ASHRAE [1975),
designations Medium, and
; oz l..i:h. Heavy denote the tame meanings as those

(910 ASHRAE HANDBOOK Fundamentals. UM# 26, 1981)
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iofieslam p uas g srapaIdatl

(1) BONR1 Pos Pis80» L1 » €5 INAN 2.5

@ dlesmnmnnmnai 25 Euﬁﬁ'lﬁnnuﬁqn11qq|1ﬂﬂﬂ1m;nunan'lﬂﬁ
Aunaaounouen wnzilunsAnm TR RN T Fufusmenihmalium Tao
191 conductance K- area A, vetilation rate ¥, 10 infiltration rate V7, Lis (cfm) ity

gor = DolKr 123 )] @7
gir =8 A_' iy + 123 S + VI 1a)] (2.8)
By = 3‘27 (2.9)
#1131 English unit \
gn‘r — g 4 1 - j‘ 1. | X ; - [Zlﬁ}
8l = MK L0y A VT 14 )] @11
. PRdor
nnaumsi (2.5) uaz (2.6) 9fla)p L 2
‘ﬁf < -J"'

R =4 ‘ (2.12)
v

Tavit Iﬂ - Iﬁﬁ
g ot i@@gﬁﬂr-m m;?wﬂg@iﬁ) > pi(ER )

i=1 ¢

ARAND AU HAIA IR ki

A1 ER uqunﬁmun'luﬁnumﬂu ER,, 30 ER amanstimuddy uazlundann

Yussaeeinnamn 1 qmﬂqﬁ'p:mﬁa"f‘ﬂuqiuqmnuum:
t,. =[(1/ go)I, —ER,)—17.77] (2.13)

lunsdinuudangy daav 17.77 szgndnsenl
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2, Heat Balanm Equamn mmﬂﬁm1m11.|1ﬂ|1uuu1*n1ﬂquuﬂuunj1uﬁﬂ

gy Q‘HHEQHN Illﬂ ﬂuﬂ'l'l-lﬂul‘ﬂ'l ﬂuﬂﬂ'ﬂﬂ'ﬂ TI'I-HIHH '511“1-1 Qﬂlﬂﬂ”ﬂﬂﬂﬂ'ﬁﬁ'ﬂﬂ"ﬂ’fﬂw"uﬂ 04

¥ " »

‘Bﬂ'HENI.‘I'l'II"I‘I-IH':IH nauummmun it l‘l'!.lﬂ'l‘i'ﬂliﬂﬁﬂ'l'lﬂiﬂ'l-lﬂHHH'JU{“‘I"I?FHE

(2.14)

(2.15)

B e e et e T B e e

'!umuﬁ*umwmmﬁ'ny }

“meﬂ NEYIEITS
wﬁnmﬁwwﬁwaﬁw%

— (2.16)

4 . z :
Fazilmslacumseenun n ga uenwniidaliaumsvenaniniamolu
L]
-
wodAnilaeums fe

;,thf(i'},r —To ) +mecp(Tog, —To )+ QL+ 0S5, =0 @17)
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£ » ‘J
mumnmwmﬁn-uumumma mIMANTOY NOUNADAUNUMTTEUY
o fie mmmwuaanmu'luum‘luzﬂuuun'nn'mw:nu woz Ao Sanvesnisld

nﬁu'mnn'lﬂ TELRIRLLL T Tasinionluoin e ﬂmmmﬁ'luu'luu'lﬂﬂ

) =—mcpToa — QI - 0S; @18

;Sih!(i},r = T:z.:) B

nwnqni ﬁﬂu"lwn-un ) nas

(2.19)

d
Tao® meandiznouvelin

- ﬂn+1,,u
ﬂuﬁgimﬂm_wmm

AR YAIANYAY

o 4 - o o o a L]
gy samlsEnoUVBAUATNT B AAanIUNIv N pYeIAUNIN (2.16) UAL

(2.18) Tu104
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m3fIIM Heatgain n'lwninummﬂnu'l; Response factor

ﬂumaqumnmiﬁmwm Heatgain munmwnwﬂﬂnﬂn Transfer Function
Method ( 52uDaM 3l Heatload Tau3% CLTD ) inﬂunaqunnnnummnmqq Tuasn
m:u‘h'lu ASHRAE Handbook ( Fundamentals ). unit 25, 1977 Faszinlnglyandims
W iwummmuflﬂnm'suﬁ'\u111]:?1H:uﬂ11

AN mmﬁ‘lum&mmnnuuﬂum :

: 2
_ umiﬁwmmmmmmunnnm'lﬂmﬂﬁu

L
MIATNYAD mwmmi:mwmuuu Gy
- ‘ \\']\}\
DINEUATIITIOY TR 1ﬂﬂ|.uﬁlﬂll'1 fie

(2.20)

Lm-*mﬂuﬂﬂmﬂ'ﬂ ij El/] n i
R aﬂmm%ﬁﬂ ng1ay "

where
g=heat flux
k = conductivity
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mﬁmmﬂnnﬁumq fagyl 2. 2n
surface 1 D AIATUUBAYOINDS

surface 2 fiD mmu'lwﬂmm

X=

5 a  w " . .
FINUUTIFTH 'lﬂlﬂ'lﬂg:g iz
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- (2.22)
where
C=pC,L
k=k/L

T = temperature _‘ A TN

= fime -53 1

(5waz1BuR Hmw
0 1Jﬂ'[u1ﬂ ﬂ

Q 'm,ﬁ.’ﬂ ﬂﬁﬁl&iﬂ&l&ﬂﬁ] rLM:. Worind i

mwiwﬂu'tmwmaunuwumﬂutmuﬂmuq wnfuiiusaunn

1. Tn-:mﬂwmnuuh:naummrrﬂﬂmuwﬁ Taiim C,, p uez k AU A
'lugﬂﬂ:“nﬂu-.mnu

2. wwanuvvesrianniulyl 1111H'ln clement WYL Faazilvnans
danTaud3ns Finite Element Method fauamandeule @Euiudnuuzmmzyeaii

1FaaY)



'HEH ﬂl

+ f(q;}ml
2( )y

m 2C (T3)n
ﬂ u H ,-J ,ﬂ gﬁ,ﬂ ‘Qj(?m}nﬂ.-

W

23

Cpyi + 2km_1 4

(2.23)
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wiodwmualuuihy o, +a, +a, +.ta, = Za = U comein (2.25)
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cos) = (sinf3sinL - sind)/(cosP-cosL) (2.29)
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