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Improvement of Calculation Method for Material Phase Change Latent Heat
Based on T-history Curve

LI Yao, QIAN Jing, WU Li-bin
(Jiangnan University, Wuxi 214122, China)

ABSTRACT: Objective To improve the calculation method for latent heat of material phase change based on T—history
curve. Methods The time—temperature data measured during cooling of phase change material by the temperature logger
were fitted into curves with polynomial and cubic spline interpolation, to calculate the latent heat of deionized water and
hydrated salt, respectively. For phase change material without supercooling, the first derivative maximum, the point
mutation in the first derivative, and the inflection of the cooling curve after fitting were used as the beginning point of phase
change to calculate the latent heat, respectively. Results The deviation from the theoretical value of fitting with cubic
spline interpolation was substantially less than 10% . For phase change material without supercooling, when the first
derivative maximum was used as the beginning point of phase change, the maximum deviation from the theoretical value
from the calculated value of latent heat was 8.01%, and the minimum was 1.55%. Conclusion Calculation of the latent
heat of PCM by fitting with cubic spline interpolation was the most stable and close to the theoretical value. When the first
derivative maximum was used as the beginning point of phase change to calculate the latent heat of the phase change
material, the result was more accurate.
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Fig.1 Schematic of T-history experimental device
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Tab.1 Latent heat of deionized water
ik TERE/ (K kg ™)
G /D IRk NG ST
1 382.89 336.43
2 315.29 338.25
3 290.83 358.11
4 388.99 302.17
5 298.74 348.45
FHIfE 335.35 336.68
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HHE(E 335
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Fig.4 Comparison of calculation results for latent heat of deionized
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Tab.2 Latent heat of hydrated salts

jrv ARSI (K] -kg™)
P N3k RV = S IEN
1 107.78 123.10
2 117.28 136.54
3 130.42 122.94
4 140.09 139.98
5 121.04 135.71
FEIE 123.32 131.65
DSC —
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Tab.3 Calculated values for latent heat of stearic acid when

different phase change beginning points were used

kJ/kg
T TR = SE [ E21
—rfuRmEm s B essRAE AR
1 194.84 219.71 198.01
2 199.85 245.68 181.75
3 198.10 218.79 202.36
4 219.27 272.62 231.61
5 206.77 234.41 209.54
A 203.85 238.24 204.65
DSC 210.7
FBAH 203
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Tab.4 Latent heat deviation of deionized water and hydrated

salts
%
F BT ARKAHAE A IKAE B AHAR A
iK% SEEA mIRET CIRFES
ARG WEENS G EME
1 -14.30 -0.43 21.21 10.01
2 5.88 -0.97 14.27 0.19
3 13.19 -6.90 4.66 10.13
4 -16.12 9.80 —2.40 -2.32
5 10.82 -4.01 11.52 0.80
STNE 16.12 9.80 21.21 10.13
/M2 5.88 0.43 2.40 0.19
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Tab.5 Latent heat deviation of stearic acid

%

T i FEAAHRAE (S E2TEY

—Mr SRR R B ESI

1 4.02 -8.23 2.46

2 1.55 -21.02 10.47

3 241 -7.78 0.32

4 -8.01 -34.30 -14.09

5 -1.86 -15.47 -3.22
STNE 8.01 34.30 14.09
e/ M2 1.55 7.78 0.32
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