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ABSTRACT: T-history method, measuring heat-of-fusion of phase change material (PCM) in
sealed tubes, has the advantages of a simple experimental device and no requirements in
sampling process. However, a degree of supercooling used in selecting the range of latent
heat release and neglecting sensible heat during the phase change process can cause signifi-
cant errors in determining the heat of fusion in the original method, which has been improved
in order to predict better results by us. In the present study, the modified method was applied
to a variety of PCM such as paraffin and lauric acid having very small or no supercooling
with a satisfactory precision. Also the selection of inflection point and temperature measure-
ment position was turned out not to affect the accuracy of heat-of-fusion significantly. As a
result, the method can provide an appropriate means to assess a new developed PCM by
cycle test even if a very accurate value cannot be obtained.

Key words: Phase change material(4'83}23), Heat of fusion(§3 <), Latent heat(Z<g),
T-history method(T-history®), Thermal storage(¥d A3)
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Fig. 2 A typical modified T-hostory curve.
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Table 1 Areas of interval used in equations

Interval Range of temperature Area Range of time Area Range of time
Liquid Ty— T A ty~1 AY '~
Phase change T,—T: A, h~t Ay W~ ts
Solid T,— Ty As ty~ 1t Ay B~
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Table 2 Heat of fusion and specific heat for

FA%E - 587

Table 3 Heat of fusion and specific heat for

CH;COONa - 3Hz0 paraffin
C, C, H, C, Cp.s H,
S 1 W pos S 1 N
ample |11 K kJ/kg - K] [k)/ke] ample | K] [kl/ke - K] [(k]/kg]
1 2.86 217 262 1 1.89 550 141
2 335 2.19 242 2 2.83 5.09 127
3 371 2.42 237 3 179 596 126
4 429 2.29 242 4 2.35 475 143
5 393 2.44 240 5 250 488 138
6 429 2.22 244 6 175 4.49 132
+ +959
Average £309%| 304 459 9964013 245+9 Average £95%| 5194019 5114056 135+8
confidence limit confidence limit
DSC - - 253 DSC - - 130
Reference Reference _ _
value? 3.05 - 226 value® 156.8
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value® e e ABE Mt Fuzel GolE B
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Fig. 5 T-history curve for paraffin.
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Table 4 Heat of fusion and specific heat for
Lauric acid

Sample Co.i Co.s H,
[k]/kg K] [kJ/kg K] [kJ/kgl

1 2.16 3.01 171

2 2.10 1.98 191

3 1.93 2.50 192

4 2.45 3.70 186

5 2.16 2.81 197

6 217 2.85 184

Average 1£95%

. . .1214X046 281x060 186%10
confidence limit

DSC 179
R
Rji‘fgi’?s?e 2.38 1.80 183
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Table 5 Variation according to selection of in-
flection point

C, . Tsensitivity H,, *sensitivity
Sample || Vie - K1 (%/C)  [kl/kel (%/C)
1 21520 262+3.1
2 222126 241%£25
3 2.33%£0.7 242105
4 245+04 237£0.6
5 2483%4.7 24004
6 2.16%£0.9 232+15
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Table 6 Variation according to selection of
start point of liquid region

C, s+ 95% H,,+95%
Sample | confidence limit  confidence limit
[ki/kg - Kl [kJ/kgl
1 2.21+0.03 26109
2 2.06+0.12 242109
3 2.21£0.08 237+0.6
4 2.36%20.07 243+0.7
5 228+0.12 24106
6 2.23%0.10 232106
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