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ABSTRACT: It is important issue to reduce the electric energy to save the operating cost of
HVAC system. Even if electrical energy is the clean energy, it is difficult and takes high cost for
storage of electricity. These cause the high peak load of electric energy for HVAC in summer
season. In korea, government impose the electric charge with several grade for the purpose of
cut—off the peak load of electricity. Government has a policy to support to design and install the
heat/ice storage system using midnight electricity. In this study, analysis of cooling load and
operating characteristics for ice storage system are performed. And, also economical efficiency is

compared between ordinary charge system of electricity and midnight rate charge of electricity.

The systematic and economical supports are needed for expansion of usage of energy saving

equipments.
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Key words: Peak load(3-3}), Ice storage system(=WY A 2¥l) Ice storage(ZFY =), Zone(A ),
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Fig. 1 Schematic diagram of the ice storage

system.
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Table 1 An example of cooling load analysis

Chiller ~ Chiller ~ Chiller ~ Brine Brine ISL Total [, C-load C-load Chiller Hour
load(#1) load(#2) load sum load(#1) load(#2) sum 1 2 cop
680.6 0.0 680.6 680.6 0.0 0.0 6806  649.1 22
680.6 0.0 680.6 680.6 0.0 0.0 680.6 6491 7583 0.0 37 23
694.2 0.0 694.2 680.6 0.0 0.0 642 6534 7764 0.0 37 0
694.2 0.0 694.2 680.6 0.0 0.0 6942 6545 7764 0.0 3.7 1
0.0 667.0 667.0 0.0 667.0 0.0 6670 6559 00 7222 36 2
0.0 530.9 530.9 0.0 558.1 0.0 5309  567.1 00 6139 33 3
0.0 571.7 571.7 0.0 558.1 0.0 5717  595.1 00 6319 34 4
0.0 680.6 680.6 0.0 680.6 0.0 6806 6588 00 7403 36 5
0.0 694.2 694.2 0.0 694.2 0.0 6942 6533 00 7583 37 6
667.0 667.0 13339 680.6 639.7 00 13339 13027 8486 8125 36 7
680.6 667.0 13475 680.6 639.7 00 13475 13093 8667 7944 36 8
707.8 0.0 707.8 694.2 503.6 4900 11978 6547 7764 0.0 38 9
721.4 0.0 721.4 707.8 381.1 3675 10889 6565 7944 0.0 39 10
721.4 0.0 721.4 707.8 2095 2858 10073 6523 7944 0.0 39 11
707.8 0.0 707.8 694.2 2314 2178 9256 6536 8125 0.0 38 12
707.8 0.0 707.8 694.2 1906 1770 884.8 6532 7944 0.0 38 13
667.0 667.0 13338 680.6 653.4 00 13339 13028 8486 7944 36 14
735.0 0.0 735.0 762.2 7214 7486 14837 7038 7944 0.0 37 15
721.4 0.0 721.4 775.9 7078 7622 14837 7057 7944 0.0 36 16
7214 0.0 721.4 762.2 7350 7759 14973 7074 7944 0.0 36 17
667.0 6534 13203 653.4 653.4 00 13067 13051 10292 8125 36 18
571.7 5445 11161 571.7 5445 00 11161 12254 7583  704.2 32 19
0.0 476.4 476.4 0.0 462.8 0.0 1628 5546 00 5778 3.0 20
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21
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Fig. 2 The graph of operating status for the

ice storage system at 15th June.
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Fig. 3 The graph of operating status for the
ice storage system at 6th July.
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Fig. 4 The graph of operating status for the
ice storage system at 20th July.
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Fig. 5 The graph of operating status for the
ice storage system at 12th August.
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Fig. 7 The usage rate of ice storage tank.
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Fig. 8 Cut down amount of operation cost.

H

4) 24719 FFY LA

29, 93 B4 Yesg Bghew
o) [e)

o 64 2,026%F €, 7€ 16047k 9, 8¢ 14147

f
o
do o >

Ao FAngS A3t

1S
it
=)
i
i)
2
il
o
Ao
o%
BN
il
inj
Ho
o
44
Yy
o
fr
is)

g8t edugol 2a% Ao JvHch

S ©

10.

Kim, Y., Kim, T., Park, H., Choi, D and Chung,
C., 2003, The KEEI estimation of the demand
for energy, Vol. 6, pp. 6-8.

Ministry of Commerce, Industry and Energy,
2005, The Annual Report of Ministry of Com-
merce, Industry and Energy, p. 73.

Lee, S. R, Lee, K. H. and Choi, B. Y., 2000,
Laboratory test of optimal control algorithm
for ice storage system, proceedings of the
SAREK Winter Conference, pp. 446-450.
Moon, K. S. and Kang, H. K., 2004, An appli—
cation case ice-thermal storage system of com-
munity energy supply system, Proceedings of the
SAREK Summer Conference, pp. 455-460.
Ahn, Y. H, Kang, B. H., Kim, S. H and Lee,
D. Y., 2005, Study on operation characteristics
and cost analysis of an ice storage system, Jo-
urnal of the SAREK, Vol. 17, No. 2, pp. 156-164.
Son, H. S, Kim, J. C., Shim, C. H. and Kim,
K. H., 2002, Study and survey of operating
efficiency with cooling storage system, Energy
Eng. Journal, Vol. 11, No. 1, pp. 1-9.
Spethmann., D. H., 1993, Application consid-
eration in optimal control of cool storage,
ASHRAE trans., pp. 1009-1015.

McQuiston, F. C., Parker, J. D., and Spitler, J.
D., 2002, Heating, Ventilating and Air condi—
tioning Analysis and Design, John Wiley and
Sons., pp. 85-88.

Yoo, S. Y. and Lee, J. M., The study of Eco-
nomical Efficiency for the Ice storage system
of General Hospital, Proceedings of the SAR
EK summer conference, pp, 1131-1136.

Cho, S. C., A study on the economic analysis
of ice Thermal storage system in commercial
building, SAREK, Vol. 28. No. 2. pp. 108-122.





