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ABSTRACT: The purpose of this study is to investigate the propriety of TMA clathrate as
a cold storage medium. Particularly, this is to examine the extent of subcooling improvement
when the additives are added to the TMA clathrate, because water used cold storage material
has low phase change temperature and subcooling. This study has been analyzed and com-
pared with TMA 30 wt% clathrate how phase change temperature, subcooling and specific
heat in the various concentrations are changed. This results view to be improved phase
change temperature and subcooling of TMA 30 wt% as a cold storage medium, when it had
some additive. Additionally, it is found that the additive must be controlled under available
solution limit and study for new additive must be lasted to know its effect.
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Table 1 Physical properties for TMA 30 wt%
clathrate with additives at heat source
temperature —7°C

e - A%

Table 2 Physical properties for TMA 30 wt%
clathrate with additives at heat source

temperature —8C

Substance c T, AT Cy.,
Base |Additives| (%6) | (T) | (T) [(kJ/kgK)

0 4.4 59 3.6

1 4.1 8.1 2.9

3 1.4 3.0 24

C:H50H 5 93

7 2.1

9 29

0 4.4 59 36

1 3.6 6.3 2.8

TMA 3 1.6 5.7 29

sowios| THOH | 5 2.6

7 2.8

9 24

0 44 59 36

1 3.2 1.0 4.3

3 3.2 1.1 4.2

GHCHs | 5 1 47 1 111 | 40

7 3.1 0.1 53

9 3.2 0.3 54

Table 3 Physical properties for TMA 30 wt%
clathrate with additives at heat source
temperature —10C

Substance c T, AT Cp,
Base |Additives| (26) { (T) | (T) [(k)/kgK)

0 49 6.9 36

1 35 3.8 2.7

3 34 7.7 24

C2HsOH 5 35

7 24

9 2.8

0 49 6.9 36

1 4.7 104 4.0

TMA 3 2.1 8.8 3.1

CH30H

30 wt2 H:0 5 29

7 3.2

9 29

0 4.9 6.9 36

1 40 50 38

3 3.3 14 44

CHLCH: | 5 | 45 | 97| 43

7 3.1 0.9 51

9 3.2 1.9 5.1

Substance c T, AT <y,
Base |Additives| (%6) | (T) | (C) |(kJ/kgK)

0 42| 39 34

1 37 48| 3l

3 08| 20 28

CHOH | o1 5] 103 | 30

7 081 108 2.3

9 3.3

0 421 39| 34

1 321 33 38

TMA 3 12| 321 39

30 wt% CHOH | 5 34

7 | -32! 68| 35

9 3.1

0 42| 39 34

1 30| 00! 32

3 30| 00| 31

CHsCHs | o | o9 01| 36

7 29 03 38

9 251 36 37
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