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ABSTRACT: When test tubes for PCM with melting point lower than a room temperature
are installed vertically as the T-history method proposes, there exists a temperature
distribution in the longitudinal direction by natural convection, which lowers the precision of
measured heat-of-fusion. The purpose of the present work is to improve the precision by
arranging the test tubes horizontally, while maintaining the simplicity and convenience.
Assuming that the amount of heat transfer is very small through the vapor space formed in
the upper part of the tubes by volumetric change, the obtained value by the T-history
method using the latent heat period bounded by two inflection points is in good agreement
with that of the literature. Also, the scattering of measured values by the proposed method
decreases markedly compared to that of vertical positioning.
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Fig. 1 A typical modified T-history curve for
PCM during cooling process.
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Fig. 2 A typical T-history curve for Ilow
melting temperature PCMs.

Table 1 Areas of interval used in equations

range of range range

temperature area area of time

interval .
of time

solid To~Tis | A bo~t (A} ' ~t'

phase Ao,
Tis~Tit |Az| ti~t2 A |1’ ~12
change

liquid Tiu~Tr | Az | tbo~ta |A3' | &' ~15'
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Fig. 4 Schematic of horizontal tube with vol-
ume expansion device.
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Table 2 Heat of fusion for ice(pure water)

heat of fusion (kJ/kg)
number of test

using Tm using Tis

1 324 333

2 329 329

3 323 319

4 325 336

5 324 321

6 321 331

7 316 323

8 320 335

9 319 325

average+95%
confidence interval 322%29 328+438
standard deviation 3.8 6.3
reference value® 335

Table 3 Heat of fusion for CisHz

heat of fusion (kJ/kg)

number of test

using T using Tis
1 183 221
2 183 225
3 219 237
4 185 220
5 183 210
6 175 212
7 189 219
8 172 214
9 171 220
average £ 95%
confidence interval 184+11.0 220%6.1
standard deviation 14.3 79
reference value'” 229
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Fig. 8 T-history curve for PEG 400.

ALy HEgdRd §d3y 2 AgE
Fig. 89 Yetddct o] 8 T 149l
Hlggte] el UA 4E AEZ EFHA i &
MEE& B, §H-o] 8CE ¢#HA4 glaoay &
SN xRt Al Fig 8olM & ¢
A%l nAFE T FE 7 o] A FEo)
Hx gt agdE WZdel £ 2 U
yez og FETFez Fa Adsardl.
GME AdFeG Tl A1), @A T35 ud
#e aox Hax] gon AdFE Fae
A= o wyezg 7§ ZFF udgol
EA3H o] AMEElY Hoh Y AE o
& 4 ok 3y PEG 4009 A% C,, 2 22
kj/kg - Ko.2 94 o] zdgd Aol of g
& AHE3R oY, G, 9 @2 g vt
A gemz DS B ¢ A L C,, 4 2o
714 st 7 A& &7 Table 50 A2letqd
. O|2RE ANE G, E olgdle ABYE o
ARF)NE st ¢, 9 FE 2AHeE A}

R U



230 ol &N - BFH - AT - F37

Table 5 Heat of fusion for PEG 400

heat of fusion (kJ/kg)

number of test
using eq. 1 using Gy
1 76 88
2 98 106
3 103 100
4 93 97
5 81 100
6 84 93
7 90 112
8 83 0
9 83 105
average+95%
confidence interval 88465 99.5+57
standard deviation 84 74
reference value 97
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