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An Evaluation of Chiller Control Strategy in Ice Storage System for
Cost-Saving Operation

Kyoung-Ho Lee*, Byoung-Youn Choi*, Sang-Ryoul Lee”
Korea Electric Power Research Institute (KEPRI), KEPCO, Daejeon, Korea
‘HP system tech Co., Seoul, Korea
" Leewoos Co., Yongin, Korea

(Received September 20, 2007, revision received November 23, 2007)

ABSTRACT: This paper presents simulated and experimental test results of optimal control
algorithm for an encapsulated ice thermal storage system with full capacity chiller operation.
The algorithm finds an optimal combination of a chiller and/or a storage tank operation for the
minimum total operation cost through a cycle of charging and discharging. Dynamic pro-
gramming is used to find the optimal control schedule. The conventional control strategy of
chiller-priority is the baseline case for comparing with the optimal control strategy through
simulation and experimental teét. Simulation shows that operating cost for the optimal control
with chiller on-off operation is not so different from that with chiller part load capacity control.
As a result from the experimental test, the optimal control operation according to the simulated
operation schedule showed about 14 % of cost saving compared with the chiller—priority control.
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Fig. 2 Simulated loads of chiller and storage in
chiller priority for a higher load day.
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Table 1 Simulated energy consumption and oper-
ating costs for a day with higher loads

. Energy Cost

Period (kWh) (won)

Chiller Coolipg 475.07 36,485
priority Charging 324.41 8,500
Total 799.47 44985

Cost Cooling 385.95 29,640
optimal Charging 443.49 11,620
Total 829.44 41,260

Table 2 Simulated energy consumption and oper-
ating costs for a day with lower loads

. Energy Cost
Period (kWh) (won)
. Cooling 47528 36501
Chiller ) o ging 22501 5,919
priority
Total 701.19 42,420
Cooling 386.15 28,273
Cost  parging  392.43 10574
optimal ) ’
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Table 3 Comparison of measured energy con-—
sumption and operating cost a day for
chiller-priority and optimal control

. Energy Cost

Perid “(wn)  (won)

Chiller Coolir'lg 525.79 40,381
priority Charging 475,48 12,458
Total 1,001.27 52,839

Cost Coolir.lg 386.22 29,662
optimal Charging 604.96 15,850
Total 991.18 45512
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