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Optimal Scheduling of Ice Storage System with Prediction of Cooling Loads
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ABSTRACT: This paper describes an optimal control scheduling of an encapsulated ice sto-
rage system with a chiller of nominal chiller 34 RT (103,200 kcal/hr) and an ice storage tank
of 170 RT-hrs (514,080 kcal). The optimization technique used in the study is dynamic pro-
gramming. The objective function is summed cost during a day including charge and dis-
charge periods. Control strategies being used commercially are chiller priority and storage pri-
ority control. In chiller priority control, the chiller is allowed to run at full capacity during the
day, subject to limitations of the building load, and the ice is only melted when and if the
load exceeds the chillers full capacity. In contrast to chiller priority control, the aim in storage
priority control is to melt as much as ice as possible during the day time period. The system
simulation calculates the operation costs for the three control strategies in the condition of the
same cooling load and the same ice storage system. The simulation period is a day, assuming
that initially the tank is stored fully and the cooling load is perfectly predicted for the
scheduling. Also Final state of the tank is to be charged fully.

Key words: Ice storage system(*§ & EA2H), Optimal operation(33£34), Dynamic pro-
gramming(% 3 A 8 ¥), Energy saving(dl\ A d2}), Cost saving(®] &3d7h)
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Fig. 1 Chiller power input at part load.
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Table 1 Specification of components of the
ice storage system

Component Capacity Value
Cooling Nominal c.apac1ty 103,200 kcal/hr
. Power input 31 kW
Chiller

Ice |Nominal capacity | 68,000 kcal/hr

making Power input 302 kW
Storage 170 RT-hr

lee tank IPF 43.79%

Brine pump Power input 11.9kW

C/T fan Power input 35kW

C/T pump Power input 2.5 kW

Chiller

Cooled
water

Brine ux| loop

toop Load

e
Ice storage
tank .................

Fig. 4 Schematic of ice storage system.
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Variation of chiller COP during cooling
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12 14
Variation of chiller COP during cooling
operation for lower-load day.
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Table 2 Energy consumption and operating
costs for a day with higher loads

Table 3 Energy consumption and operating
costs for a day with lower loads

Energy Operating Energy Operating
Period consumptions costs Period consumptions costs
(kWh) (won) (kWh) (won)
Day 475,07 36,485 Day 475.28 36,501
Ch-pr  Night 324.41 8,500 Ch-pr  Night 22591 5,919
Total 799.47 44,985 Total 701.19 42,420
Day 44773 34,385 Day 420.25 32,274
St-pr Night 443.82 11,628 St-pr Night 441.46 11,567
Total 891.55 46,013 Total 861.71 43,841
Day 378.71 29,084 Day 341.50 26,227
Cost . Cost .
. Night 444.44 11,644 . Night 461.60 12,094
optimal optimal
Total 823.15 40,729 Total 803.10 38,321
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