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The Estimation of Cooling Load for District Cooling in Apartment Buildings

Sang-Hun Kim', Woon-Seob Byun"

ABSTRACT: The purpose of this study is to establish a standard for unit cooling load in
central control type apartment applied district cooling.

The model of unit household was selected. And the standard of coefficient of overall heat
transmission, location of unit household, indoor air temperature, solar radiation & thermal
conduction at window and interior load was selected, and region, expansion or non-—expansion
of balcony, pyeong type, azimuth, rate of window area was applied as parameter. And then
cooling load simulation was performed.

Based on the result of simulation, the synthetic district cooling load was presented for selecting
heat source of apartment applied district cooling, and unit cooling load was analyzed according
to design parameter.

Key words: District Cooling(A 9 W¥4), Cooling load(WH5-3}), Energy Simulation(Energy
Simulation), Apartment(3-55€), DOE
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Table 2. District cooling load per unit area in Seoul
Rate of simultaneous use 100% [unit : keal/h « nr]

Over 101m

- Area | Under 101m’ Under 166m’ Over 166m’
Bacony | Epa0 | Row = xpan | e~ | Epn | e,

S |67.00] 69.71 | 64.11 | 64.58 | 57.98 | 59.22

| SW | 86.80 | 87.65 | 82.72 | 81.21 | 72.23 | 71.98

BCIE W 1108.95| 115.61 |103.36] 105.25 | 87.30 | 89.42
on | N [ 64.98] 69.15 | 62.16 | 64.20 | 56.79 | 59.08
E | 7400 | 81.40 | 69.32 | 72.64 | 63.34 | 66.63

NE | 70.87 | 75.19 | 67.47 | 6855 | 61.19 | 64.01

Table 3. District cooling load per unit area in Busan
Rate of simultaneous use 1009 [unit : kcal/h - ]

Over 101m'

L

e Area | Under 101m Under 166m Over 166m
' Expans| Non - |Expans| Non - |Expans| Non -
Belcony )%n Exp. ﬁgn Exp. }%n Exp.
S | 7282 | 74.96 | 69.99 | 70.27 | 64.38 | 64.99
L SW | 87.23 | 83.61 | 83.11 | 7843 | 72.69 | 70.47
Egg W 1102.37] 109.51 | 97.04 | 99.49 | 82.51 | 84.72
n LN 7079 | 7427 | 67.97 | 69.60 | 63.05 | 64.59
E | 7652 | 81.26 | 72.77 | 74.82 | 67.46 | 69.35
NE | 75.21 | 7850 | 71.93 | 72.90 | 66.46 | 67.66
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Fig. 5 Maximum cooling load in concentrated
cooling period zone (Region)

- 646 -



120

o o Y, EEE— ] e =
= e & P #7—-4 e
S ® 3 D e 30T TE i, o k o | SEEE
PR R S) = e o
£y =05 8 Po | mU% SR e, Sown 2 pepin R
. T o o << g ERRYAYAY a &S T
*5e 8 mom & M g OB Ein Zwozow & & Kogoro
g e »FF a M5 o L G oI o -« g
> w T e s 0.0 s (S e e, AR
a S o m Pe] o & 3030 % A - o Pl 5 P MFoPoFo
B . o B 2 o I EE - SITT o “oe ] GTRE
= & @0l LH anﬁqn% - i » m. oV 3050 .= ﬂ S
e F0T0 g~ - o 11 © < — FOFOFO g — o
e @ X > ol N OE 1 o 3 e < bk
5 Frw S8 ‘m Raw S [0 S S [ SR
" e wT R e QT oW, N =
e o MK a2 by w© o = M iq — KRR - ia — AoE0=0
ae S EE 2R » g £ 8 - ey o mmE & " e =
&) ”b Jap] o 3F .|Qf Q) o T S N Al M R FaF m i — Wi
o TLW ST [, & “mE S8 i i 89 » @ TR
e AE - o P T o * SiEnm < BITIE
+a o 5 - o ) L o— [ W ¢ o~
3 S o E.9 2. =h ER T o oot ET 5y o LLE
i Y] (o KO R mm sbn-] o T mg -4 w EEE mn 04 o
2" W ) T e HH 5.5 & Ma Do o1 el
o) . &34 = %
i R & oy 0 0 le ¢l la == > T ' HHH
..bn. < &0 <) Q..n. 4%%%0 T e 0« E i L
a e e Al © i e + 4 «w BEEE
i = © - — = + e - s - BEE
i - M + o 0> . =5
s 2 8 =2 £ g g 8 8 2 $ HRESBEEBT 2 gggssesss "7
(ILU/RMHe sk hhhERER (Hy/ e o trfa b il ks (OuEDle s {n i kB s (my/ren e s kB iR EE
T TR PHFTIFEN BT o BN T BT M o RN W I
moioog.wcmﬂﬁ. I - FWTu%wr‘_ﬁozo ﬂ,ﬂﬂlimﬂwaﬂl JPoq_mouowM ZTWSLH
Gl R ol v I = RN R g™ — oM 2w o i°
—_ . N W o 0 U o Wr o) Njo ~ Og = o s o
N NO ‘;.._ oF X0 ™ ,H_ol & TR T e ~ —_ \ﬁl =3 r B
o) 1 = I No A T8 W I TR M E 9 = X
T T w? g ones doo o o o oo = FPe
—_— Q —_ ) frse] ~ - olJ — ) P e ‘M f
ol =g TR o uoxﬁMﬂ.qraT N I N STl e N
N Xmorom R N g TEN e BT Zo T Thgw Vg
~ KO ) O 5 o = 1o - o < o 3 30 o . G o ™ = F ~
2o B B - A UR = S T R e NP o ]
s P_SEingw o o mY L oE S TR TR N e C - o
e TN X2 Ry ® R T Mo
pHERITIITEThg s I Yy o W E v CeI L AREETET <
m«%ﬂ%ﬁq%ﬂuﬁm%mﬁmﬂg Ik J%éﬂﬁvdm 1+ ﬂ%y%ﬁu%%xﬂ.e_bmgb T W g
sV TRkl PR on SLwdagg @ TR OTBTIIST LT 5 ¥
= — 0 f i — n}
Fes BT oM Tggle P omeT o, w P FaPeTelHy 2w 7
A o] P = _ M j;MﬂW i [ < i ﬁko_]io}EoLoPoNIOZu]\_].lwmﬂ
K A O R R I < o B 7% o g Vx-o Py lLg®wiis
%6&%%6@%%%%% = mome o o o ®om = NX ﬁ.skowsaq BT )
Mo RLyTEETROT 5 ERELEERTI 5 g nelrpreT PR wo
Pl z H_O —_ - T I 0 o =3 o ) oy ~ Jod yA ‘WE - —
TELE _ZragiEaea’ m sz iuTCd g Sgazxiawad EugLR
Whg &l B ITXT T OB BN B R EU N e BH T oW AR
2 o T WRTEHERTTR L Fe VAT o ERE | ®EFWEET BB
i) B S < W AK 6 mp o] < & Mm% < o] ke X OTO TP E = o o

Fig. 9 Maximum cooling load in concentrated
cooling period zone (pyeong type)
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