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Optimal Scheduling for Dynamic Ice Storage System
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Abstract

This paper describes an optimal scheduling for ice slurry systems for energy cost saving. The
optimization technique applied in the study is the dynamic programming method, for which the state
variable is the storage in the ice storage tank and the conirol variable is the state of chiller's on-off
switching. Though the costs during charge period is included in optimization by taking the average cost
of ice per hour for slurry making, the time horizon for the simulation is limited building cooling
period because accurate charge rate from the ice maker into the ice storage tank cannot be estimated
during the charge period. In the operating simulation after optimizing procedure, energy consumption
and operating cost for the optimal control are calculated and compared with them for a conventional

control with one case of cooling load profile.
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Table 1 Specification of components of the
ice storage system
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Component Capacity Value
I Nominal 75,600
Chiller ce capacity keal/hr
making
Power input 30 kW
Ice maker Power input 0.75 kW
Ice tank Storage 185 RT-hr
Brine .
pump Power input 119 kW
Pump ?)tlnrfg Power input 6.0 kW
and fan C/T fan| Power input 35 kW
C/T .
- Power input 25 kW
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Fig. 5 Load of storage and chiller in C.C.
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Fig. 7 Thermal energy in ice slurry tank
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Table 3 Energy consumption and
operating costs for a day with
medium cooling loads

Control eriod Energy costs
strategy (kWh) (won)
Day 43850 33,676
Conventional Night 39420 11,328
Total 83270 44,004
Day 357.29 27,440
Cost Night  439.12 11,504
optimal 0 79641 33945
A 2"l dste dEd IuFEE st
AU 48 Aozt g ARLALAL
Adergon), AEeAYAe Hmggos @
Y gAAEANAE A
Wz £33 185 RT-hrs (659,440 kcal)
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“AZYEstE ol WHEALEHY F
HeRAA", dulgd =24, Ard A
<, pp.982-993.
(2) Kirk, D. E., 1970, Optimal control theory-An

introduction, Prentice-Hall Inc.



