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ABSTRACT: Though conventional calorimetry methods such as differential scanning calori-
metry (DSC) and differential thermal analysis (DTA) are used generally in measuring heat of
fusion, T-history method has the advantages of a simple experimental apparatus and no re-
quirements of sampling process, which is particularly useful for measuring thermal properties
of inhomogeneous phase change materials (PCMs) in sealed tubes. However, random criteria (a
degree of supercooling) used in selecting the range of latent heat release and neglecting sen-
sible heat during the phase change process can cause significant errors in determining the
heat of fusion. In the present study, it was shown that a 40% discrepancy exists between the
original T-history and the present methods when analyzing the same experimental data. As a
result, a reasonable modification to the original T-history method is proposed.

Key words: Phase change material(4d3%3), Heat of fusion(§3¥), Latent heat(}<g),
T-history method(T-history¥), Thermal storage(d %)
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Fig. 1 Schematic diagram of experimental ap-
paratus.
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Fig. 2 A typical T-history curve for PCM
curing a cooling process.

Fig. 3 A typical T-history curve for pure
water during a cooling process.



PCMe] AY&A & 9% T-historydo] & 22 1225

S
oS+
=
)
Xl
ol
s
2
o -
rx
=
_c:l_:
rir
i)
N
o
N\
Sl

?%‘4. 1?—14 T—hlstory‘ﬂ-gl HYAM= ZF
Fhe 14 G Aele] FEE FH4WE 8
A2EE ol&3ldrh &, Fig. 20AM f~4 T3
o A LY, Hh~t Tl FETFH2EA
HFYzt rere T4A &7AsddE @ Azt
S K2 HE Aotk

oy 37t a2 Ee FEFe] FEHE
SEoE A o] glen, ggel Hfzto
EA9 mHF Aol ol &de Ry &%
Wass 87] W A, S48 Ty o R4
ug} 2 AErF 27 dEd FgAe EAE
22 3}7] %’4?‘.% 7o g AMREE AL EFEEA
% PCM9] 8 WwEFddqAe Fgw

Ao g 73l e, Fig. 2944 B
Bxo] h~He FEFIANE 2529
o old) W& PPo] &AL o]
Beo| AL FH AAAFo] okd PCM
ajsfoF g}

o
(S,‘i i

% gele Fro AR

mINS L

Ts (2 Tl
Ti
/A TR R —— — e TTETE=-
Tu

10 1t 12 13 .
Fig. 4 A typical modified T-history curve for
PCM during a cooling process.
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Table 1 Comparison of results according to analysis methods

Cy, . [k]/kgC] C, s [kJ/kgC] H, [k]/kgl
T-history 3.41%059 1.98*0.45 408%+27
Modified T-history 3.77£057 2.25+0.24 245+9

Analysis | 3.74%0.60 2.35%10.20 23611

Analysis T 3.40+0.60 153£0.44 423+33
Reference value® 3.05 - 226
Reference value” 3.68 2.11 263
Value of DSC 253

Analysis 1 :including the effect of sensible heat in the range of latent heat release
Analysis I:using an inflection point in T-history method to determine the range of latent heat release



Table 2 Comparison

of T,., T;, T; and their

differences
No. T, T, T, T,-T; T,.—T;
1 581 46,6 438 14.3 2.8
2 578 482 468 11.0 14
3 581 483 425 156 58
4 580 483 411 16.9 72
5 579 472 444 135 2.8
6 58.1 453 457 124 —04
Average 580 473 441 14.0 3.3
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