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E Aol TMA 25 wi%-27 ZH 38 A7AES Arlsie] Asles shie uld =) A
Asige] YZAEAC] gk A dFE fadedn)h AHE AR oEke o, Yugdere
-7°Coltt. ARANEL ohga Aok 1) AR EE TMA 25 wi%-574 ZH 8318 ojghe-g As}
ale] YZAHAERE 0.32~0.96°C7F ARSEIE . 2) FEE TMA 25 wi%-B7 EA 381 ogkg 0.5 wi%
= 71 Afel 0.9°C7F dAEE. 3) B1PHL TMA 25 wi%-BA] A 35126 ek 0.1 wi%2 3
7Vt 7ol 019 ki/kg'C7F 2718l9iT). 4) AADEEE-2. TMA 25 wi%-B4] EH3RFE] oekeS A
7hgt Aol 1.15~1.5%7) Zasladel.

F8o] 1 TMA 25 wi%e-27] EAHIRME, hishes, =, g, Auste

Abstract — This study is performed to investigate the cooling characteristics of TMA 25 wt% clathrate com-
pound with an additive; the phase change temperature, the degree of supercooling, specific heat and the rate
of volume change. The used additive is ethanol and the heat source temperature is —7°C. Experimental
results are as follows: 1) The phase change temperature is increased by 0.32~0.96°C during the cooling pro-
cess of TMA 25 wt% clathrate compound with ethanol. 2) The degree of supercooling is repressed by 0.9°C
in case of TMA 25 wt% clathrate compound with 0.5 wt% ethanol. 3) The specific heat is increased by
0.19klkg’C in case of TMA 25 wt% clathrate compound with 0.1wt% ethanol. 4) The rate of volume
change is decreased by 1.15~1.5% in case of TMA 25 wt% clathrate compound with ethanol.

Key words : TMA 25 wt% clathrate compound, Phase change temperature, Supercooling, Specific heat, Rate
of volume change
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Table 1. Composition of cool storage materials.

Cool storage material

adin TMA 25 wt% | Ethanol

itive [g] ]

Base [wi%] g (g

none 50 -
o, | €thanol 0.1 49.95 0.05
TMA 25 W% | ipanol 0.3 49.8 50.15
ethanol 0.5 49.7 50.25

epoxXy

silcon

uple

cocl storage material

460

Fig. 1. Test pyrex bottle of cool storage materials.
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Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 3. Temperature history curve for cool storage material during a cooling process.

Journal of Energy Engineering, Vol. 14, No. 2 (2005)



e

121

120 ZAF -

3. A8 Zat ¥ DF

3-1. HHsREel oilds

Fig. 32 A259E4Y A7l & &5H3ts
=g FA5 Aeloh. WA 51t A S o
W7 A E vehe, g7 HAEE Tl i
o] dAEe], AL MNEdTH e WE A W
29| o8l 1 25t FAI AsEE, EeiaE g
AaA-E 7A A EE AR Al Ee el
ANAHE A 25 2= TFodd] E= diloi 2
o]l WME o) dAsA FAE S5 Wb, B AT
oAM= TMAS] 7 EA7) E8xlel el S8
B oo 2HIAFES YT o 2= e x
2} HoJ3lele}. 2P = ATE= Fig. 3004 Hisnfe} 7o
A5G EAe] hasteE T8 2 HALxE T2
253tz Al Ze] vEhdg.

AT=T,T, )
H7HI2A ollekg 0.1, 0.3, 0.5 wt%7F TMA 25 wt%-

27 23] YA el wAe dekE delH3k
o} Table 2 o1& AY AAE Als)e] vepd 72

Table 2. Cooling characteristics of TMA 25 wt%
clathrate with an ethanol.

Cool storage material A
o o {

Base Additive T, ['C] AT [°C] {min]

[wt%]

none 4444041 | 1.71+1.62 [
TMA | ethanol 0.1 | 5.40+0.03 | 10.39£1.06 | 13
25 wt% | ethanol 0.3 | 4.72+0.49 | 4.99+2.65 6
ethanol 0.5 | 3.82+£0.07 | 0.81+0.21 7
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Fig. 4. Phase change temperature of TMA 25 wt%
clathrate with an ethanol.
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Fig. 5. Degree of supercooling of TMA 25wt%
clathrate with an ethanol.
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Fig. 6. Distribution of supercooling for TMA 25 wt%
with an ethanol.
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