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Experiment of Characteristic on the Charge and Discharge of Cold
for In-Water Harvest-Type Ice Storage System
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Abstract

A fundamental study on the harvest-type ice storage system applied ice making method in-water
and its temperature characteristics in ice storage system was performed experimentally of the charge
and discharge of cold. This paper is concerned with the development of a new method for making
and separating ice and saving floated ice by installing an evaporation plate at in-water within a
storage tank. In a conventional harvest-type ice storage system, a tank saves ice by separating a
formed ice from an installed evaporation plate, which is located above an ice storage tank as an ice
storage system. A new harvest-type method shows very good heat transfer efficiency than a
convectional method. It is because the evaporation panel is directly contacted with water in a storage
tank. Also, at a conventional system a circulating pump, a circulating water distributor and a piping
are installed, but these components are not necessary in a new method. In this study two kinds of
ice storage systems are experimentally investigated to study the thermal characteristics of ice storage

tanks.
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Fig. 1 Schematic diagram of experimental apparatus.

(a) System unit (b) Ice storage tank

(c) Detail of storage tank (d) View of ice storage

Fig. 2 Schematic diagram of ice storage system
applied ice making method in-water.
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Table 1 Experimental conditions

Parameter Conditions
Refrigerant HCFC-22
Defrost refrigerant temperature [T] -7
Defrost time [min] 6
Initial water temperature [TC] 12
Outdoor temperature {C] 28
Relative humidity [%] 80
Cooled water flow rate [ £ /min] 46
Charging processing time [h] 10
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Fig. 3 Vertical water temperature distribution of in
storage tank on charging process.
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Fig. 4 Temperature distribution of inlet and outlet

in compressor on charging process.
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Fig. 5 Temperature distribution of inlet and outlet
in condenser on charging process.

84e YEyR At 2R AP
we @ 47 wexn o
Mo 292y 29 &
ol weh @y 847}

¢

.

=

Fig. 5+
= % 494 A e
AX et Zo] FF7) ‘?J:rl 2 EFXEE &7
A&7 2% ¥H3s BdsiA A nEELS
YEr 2 vk a8y &7 €7L2EE 4T

-271-

120

—o— : Evaporator Inlet
—g— : Evaporator Outlet

100

o
[«

(023
o

40

Temperature(°C)

2 3 456 7 8 9 10
Time(h)

Fig. 6 Temperature distribution of inlet and outlet
in evaporator on charging process.
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Fig. 7 Vertical water temperature distribution
of in storage tank on discharging process.
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Fig. 8 Cooling capacity and temperature
distribution of inlet and outlet in fan
coil unit on discharging process.
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