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A study on cooling characteristics of clathrate compound
for cold storage applications
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ABSTRACT

The objective of this paper is to investigate the thermal properties of TMA clathrate
compound applicable to cold storage system for building air-conditioning. Especially, the
test tube experiments are performed by comparing and analyzing the temperature of
phase change, specific heat and subcooling characteristic according to the variation of
density, temperature of heat source and charging quantity in TMA clathrate compound.
The results are summarized as follows; 1) -5 C is not proper as the temperature of heat
source because the temperature of subcooling is above 83 T, 2) temperature of phase
change is dropped as the temperature of heat source is lower, 3) the effect of subcooling
suppression with about 8C is confirmed when the temperature of heat source is -10 T
in case of 26, 27, and 30 wt9%, while the temperature of subcooling is about 0C when
the temperature of heat source is - 15C in case of 25, 26 and 30 wt%. Thus, the effect of
subcooling suppression is greater as the temperature of heat source is lower.

Additionally, the concentrative study is needed on mass concentration causing the phase
change without subcooling phenomenon when the temperature of heat source is - 15TC.
Thus, it is concluded that TMA clathrate compound has enough thermal properties as the
cold storage medium for building air-conditioning.
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Table 1 Physical properties of TMA™®

Molecular | Boiling | Freezing | Firing | Critical | Critical
. point point point temp. | pressure
Weight | () | () (C) | (C) | (MPa)

59.11 2.85 -1172 190 161 4.02
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Table 2. Physical properties of TMA clathrate for
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present investigation
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Fig. 3 Phase change curves of TMA clathrate

for various concentration in heat source
of -5C(mass 5g).
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Fig. 4 Phase change temperature of TMA clathrate

for various concentrations (mass 5g).
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Fig. 12 Subcooling of TMA clathrate(mass 5g).
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Fig. 13 Subcooling of TMA clathrate(mass 10g).
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Fig. 14 Subcooling of TMA clathrate(mass 15g).
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