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Comparative analysis of the minimum capacity

of an ice-on—coil thermal storage system for various operation strategies

ol o
D.-Y. Lee, S.-H. Jung, B. H. Kang
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ABSTRACT

An ice storage cooling facility with cooling capacity of 150 kW has been constructed for

the purpose of developing optimal design and control strategy for an ice storage system. As
the first step to this purpose, a computer program has been developed to simulate the

operation of the ice storage system and examined precisely by comparing the results with
those measured from the test facility. With the simulation program verified from the
comparison, a design procedure has been developed to determine the minimum capacity

required for each operation strategy available commercially. It is shown that the minimum
sizes of the chiller and the storage tank are strongly dependent on the control strategy, i.e.,
chiller priority or storage priority, but less affected by the arrangement method, i.e., chiller

upstream or chiller downstream.
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Table 1 Ice storage system configuration
compressor single stage screw compressor
condenser shell-and-tube type, coolant flow rate : 450//min
Chill evaporator shell-and-tube type, chilled water flow rate : 400//min
iller

nominal capacity

92.4kW (coolant inlet temp. 32°C, chilled water outlet temp. 7°C)

nominal COP

2.92 (coolant inlet temp. 32°C, chilled water outlet temp. 7°C)

part load control

continuous control between 25~100% of full load capacity

type

ice on coil

dimension

1.66X2.42X2.08m

Ice storage
heat transfer area

178m“(based on the external surface of the heat transfer coil)

tank
2 brine flow rate typical - 350//min
nominal capacity | 125Rthr (1584MJ)
Boiler nominal capacity |174kW (can be reduced to 80kW by installing a smaller nozzle)

load control

continuous control between 55~100% of maximum capacity

Working fluid

water and ethylene-glycol mixture - 75/25 by volume

Flow meter

vortex shedding type, 30~1300/min, *1%Rdg.

Thermometer

T-type thermocouple, +0.05°C
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Fig. 6 Discharge operation with the chiller priority and chiller upstream.
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Table 2 Electric charge rate (as of 1998)

system type

base charge rate
[¥¢/kW (maximum power consumption)]

energy charge rate
[#/kWhl

chiller only system* 5,240

92.8%x

6. 950 % daytime energy consumption

nighttime : 26.7

ice storage system***

total energy consumption

daytime : 76.8

*  For electricity supply of 110V, 220V or 380V

** For summertime(July and August)
+#% For partial storage system.

1.0 T
energy charge of conventional system H
/ --------- base charge
0.8 - — — night-energy charge:
- \ -— day-energy charge
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Fig. 11 Electric cost structure of the ice

storage system with the SPCU

strategy.
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between various operation strategies.
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