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Phase-change Temperature of Micro—encapsulated Phase—change Material
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Department of Mechanical Engineering, Myongji University, Yongin 449-728, Korea
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ABSTRACT: In order to obtain a new heat transfer fluid having a high thermal capacity,
micro—capsules of a phase-change material can be a successful candidate to be added into
water. In this study, 25, 50, 100, and 200 um diameter micro-encapsulated Lauric acids were
tested by a differential scanning calorimeter. The Lauric acid itself had a single freezing
curve, but the micro-encapsulated Lauric acid had double freezing curves. The second freezing

dominated for 25 um diameter Lauric acids. But the first freeing energy became big as the

size of the capsule increased.

Key words: Lauric acid(Z24}), Micro-encapsulated phase-change material(¥] ¥ ¥ 93}
E3), Convective heat transfer(tl% €39), Differential scanning calorimeter(%
£ 7]), Undercooling(3}¥2}H), Melting($-§), Freezing(§3L)
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AT 27 the] FAoiAY, £E tho] HF
A ASdE F3AE ALY & g
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F271(2 0] 5~200um HE) £ AY ¥
ROZAM, o] EHtfAd £4HA7]"H MCPCM
g7t gt MCPCM9 71¢e 4F 2 4F
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o 2~48 $=8L B Colvin and Mulli-
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MCPCM €8] & ol &% ddddd #fMe #
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FAANE 4 Aoz HAY B dFdgiE
MCPCM €818l €49 #ide A dAZA o

Urea Resin

(a) Schematic diagram of a MC lauric acid
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(b) Photograph of MC lauric acid

Fig. 1 Micro-encapsulated lauric acid.
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Fig. 2 Photographs of DSC system.
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Table 1 Calibration of DSC by using pure water

Number of measurement 1 2 3 Average

. Melting temp. (C) -15 -14 -14
1°C/min .

Melting energy (kcal/kg) 65.70 65.35 65.35

. Melting temp. (C) -038 -11 -12 —-1.15
2°C/min .

Melting energy (kcal/kg) 70.89 73.49 73.45 73.47

5°C/min Melting temp. (C) -1.3 -10 -09 -0.95

Melting energy (kcal/kg) 74.10 74.47 74.42 74.45

. Melting temp. (C) -04 -05 -0.6 -0.55
10C/min .

Melting energy (kcal/kg) 76.11 75.90 76.25 76.08
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(b) DSC curve of MC lauric acid

Fig. 3 DSC curves.
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Fig. 4 Thermal analysis of lauric acid in cycle
tests.
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Fig. 6 Phase-change temperatures of the mi-
crocapsules with various sizes.
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with various sizes.
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