128 AWty Al 20 9 Al 2 5.(2008)/pp. 128-136

A Study on Estimation of Cooling Load for Effective Control of
Ice Thermal Storage System
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ABSTRACT: It is necessary to estimate the cooling load of the next day for effective control
of ice thermal storage system. In this paper, new methodology is proposed to estimate the
cooling load using design parameters of building and predicted weather data. Only six input
parameters such as sensible heat coefficient and constant, latent heat coefficient and constant,
maximum and minimum temperature are necessary to obtain hourly distribution of cooling load
for the next day. Two benchmarking buildings(hospital and research institute) are selected to
validate the performance of the proposed method, and the estimated cooling loads in hourly
and daily bases are calculated and compared with the measured data for E hospital. The
estimated results show fairly good agreement with the measured data for both buildings.

Key words: Cooling load estimation(®*4-3} o), Ice thermal storage system( =% Al~
€)  Temperature(==%), Specific humidity(¥]<% %), Sensible heat load(&d < 3}),
Latent heat load(ZF€53}), Weather data(7]% ©]¥)
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normalized temperature

time (h)

Fig. 1 Variation of hourly outdoor temperature
for five years at Daejeon.
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Fig. 2 Variation of hourly averaged specific
humidity for five years at Daejeon.

259 Htzkolg EE
LrHslE 1409 Hugt
2zke]l YElES Hol:=

gl A
Jepd

o]
94 %

£

6E5E 997t# ¥ w55
Fig. 291 YEhfl e,

FE2HEH 37 220

mf] -5- )
& s vetda ol
=7] AR H|
AdH 54

/\01—

0% =& @<=

F g%l MR

77t 84 -H

o

o

+

Ny
B4
Q‘L
=

24
=l
=
=
[e)

B s el Be A 131
oA E oyd HFme Fkek i)
datel HlgsA Wval 7k st vt 22
A daas Akl
f(d)= Cld— 46|+ C, 10)
o714 d= 649 156YHE AR Ao,
I G Ao 540 wet A=

64, 79, 89, 999 ¥ H|FEEFEEH

G ok, 7 gel Az

it

tste] UENH Fig. 30 1 npe} o] e
AHeE e HEE ATAS 98 £ 9
o9} ro] 5 HolHE A% Az 97
=, AdEEe] e dASA UHEEs B
gon Fx9d or]ewe nHEE Adudow
YepE o3k 2o
T (h) =— 0.94+ 0.46h — 0.25h> 4+ 0.04h°> (1D
—0.003h* +1.07E— 4h> —1.29E— 6Ah°
SH(h,d)=0.011—5.31E— 4h+ 2.19 E— 4h>
—3.61E—6h*+ 2.52E—6h* (12)
—7.51E—8h° +7.67TE—10h°
—0.000141|d — 46| + 0.006375
oA =& FAY or]eme) vHE g4
A5 A FYr|eEs, dISFESTE W
st o, 21D NNAHAA drstE U
TEEe HALES 2A(13)o] st Az

0.018 LI B B B I B BN B
1 JUN

JUL
AUG E
SEP
—— COR

0.0174

oe4dbpnm

0.016+

0.015+

0.014+
0.013+ 1
0.012

A
0.011%

specific humidity (kg/kg)

0.0104

0.009+

0.008+———T——T T T T T T T T T T
0o 2 4 6 8

time (h)
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humidity for five years at Daejeon.
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Fig. 5 Comparison of predicted load with

measured load for E hospital.
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Fig. 7 Measured cooling load for a day on

with measured data on 22nd July.

22nd July.
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Fig. 9 Comparison of predicted cooling load with measured data from 15th July to 15th August.
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