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ABSTRACT : This study was performed to investigate the phase change temperature, the
supercooling, the maintenance time of liquid phase and the change rate of volume of TMA
30 wt% clathrate compound with additives. TMA 30 wt% clathrate compound with additive
was cooled at heat source temperature of -6C. The additives are ethylene glycol and
chloroform. Their concentration are 0.1 wt% respectively. The experimental results showed
that the phase change temperature was not affected by additives and this was average 53TC.
Also the supercooling and the maintenance time of liquid phase were decreased by additives.
Especially, the average value of supercooling showed by 8.8C and the maintenance time of
liquid phase was by 19 minutes in the case of chloroform 0.1wt%. Additionally, the average
change rate of volume showed by 1.26~1.31% according to additives and the volume was

decreased by the phase change from liquid to solid.

Key words : Clathrate compound(E 3 3}¢&), Phase change temperature(433}2 %), Super-
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Table 1 Thermal properties of TMA((CHjs)sN)

clathrate

Boiling pt.[T] 29
prcfs::ies Freezing pt.[T] -117.2

Hydrate number 11

Critical Temp.[T] 53

decomposition Pressure[kPa] -

Temp.[T] 160.2
Critical Pressure[kPa) 4090.0
properties Specific volume

[m'/kg] 0.00429

Table 2 Thermal properties of Additives

Characteristics
. Concentration ]t boili
Additives me . g © .mg specific
fwt9s) point point ravity
. 1
el | e | ®
Ethyl Glycol
viene BVl o -126 | 1977 | 1u31
(HO(CHz):OH)
Chloroform
0.1 -635 61 1.492
(CHCL)
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Fig. 1 Schematic diagram of the experimental
apparatus.
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Table 3 Specifications of experimental appara-

tus
Ttems Specifications
Refrigerator 10R/T
acrylic resin
Test chamber 720 mn % 520 mo * 390 ma
(width X length X height)
LTD : VS-190CS

Constant temp.
(Range : -20TC ~2007C,

bath
Accuracy @ £0.01TC)
) ) LG PW-K132M
Circulation pump
(90 I/min)
DA100
Data acquisition (Yokogawa Electric Co.
system measurement accuracy ;
+05% of range)
K-type

Omega Engineering, INC.
©0.24 mn, Range : -200~300T

Thermocouple

Table 4 Experimental conditions

Items Conditions
Heat source -6T
Test chamber 146 1
Bottle Capacity 90 mi

Pyrex test tube _46 un > 88 ?un

(diameter X height)
Mass of test material 50g(D=41 mm, H=55 nm)
Test times 60-80 times
Pure water

TMA 30 wt%
TMA 30 wt%+Additive {wt%]

Test material
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Fig. 2 Cooling curves for TMA30wt% clathrate with additives.
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Fig. 3 Distributions of supercooling for TMA
30 wt% with additives.
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Fig. 4 Change rate of volume for TMA 30
wt% with additives.
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