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Cold Energy Storage System Using Direct Contact Heat Transfer
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Abstract

In this study, experimental investigations to find cold energy storage performance have been made
for two different temperatures at condenser. Temperatures at inlet and outlet of condenser were
measured to calculate global heat transfer coefficient of direct contact method in our cold energy
storage system. Also storage performance by direct contact method was compared with that of Ice-
On-Coil type ice storage which was calculated by analytic solution. Results show that, in the case
of —8.0TC at condenser inlet, heat transfer coefficient of direct contact method is 3.25 times higher

than that of conventional method and COP of system is improved by using R141b as refrigerant

which produces gas hydrate and has higher phase change temperature than 0.0C.
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Fig.3 Freezing proces T.=—80C H.=5.5cm

Fig.4 Appearance of freezing water Fig.5 Appearance of frozen water
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Table 1 Comparison of thermal resistance and

overal heat transfer coefficient

Method
Thermal

IDirect Contact| Indirect Contact

Resistance 0.0167 0.0543
R, K/'W

Overal Heat
Transfer Coefficent

h, W/m’K

398.8 122.7

Table 2 Thermal resistance of direct contact me-

thod
Film Direct Contact
Method | Total .
Condensation | Heat Transfer
Thermal
Resistance |0.0167 0.00376 0.0129
R, K/'W
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