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Fig. 1. Schematics of computational model.
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Table 1.  Thermophysical properties of the base fluid and particle.
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Fig. 2. Grid diagram.
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Fig. 3. Grid sensitivity tests: (a) Average Nu number; (b) local Nu number.
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Numerical simulation of inhibition characteristics of
wall temperature rise of phase change microcapsule
in liquid-cooled microchannel”

Guo Yi-Feng  Wang Zhi-Bin®  Jia Li-Si Mo Song-Ping  Chen Ying
(Guangdong Provincial Key Laboratory of Functional Soft Condensed Matter, School of Materials

and Energy, Guangdong University of Technology, Guangzhou 510006, China)
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Abstract

Phase change microcapsule suspension is a new type of heat-storage and heat-transfer functional fluid.
Owing to the lack of understanding of flow-solid interaction, there exists a difference in research result of the
heat transfer performance of suspension fluid. Therefore, the arbitrary Lagrangian-Euler method is used to
simulate the flow-solid transfer characteristics of phase-change microcapsules in the liquid-cooled microchannel.
Furthermore, the comparison of heat-transfer between particle and phase-change capsules is conducted. The
influences of the position, shape, and number of capsules on the inhibition of the wall temperature rise are
investigated. The results show that the wall-temperature-rise inhibition mainly occurs in the upstream area of
the capsules. The phase change of capsules can reduce the wall temperature rise. On the other hand, the spin
movement is faster when the capsule is closer to the wall, and the heat transfer is enhanced. As a result, the
inhibitory effect on the wall temperature rise becomes stronger, especially near the heating surface. The circular
capsules spin movement is faster and the inhibition performance is better than the ellipse. With the capsules

number increasing, the wall temperature inhibition effect also gradually strengthens.

Keywords: phase change microcapsule, microchannel liquid cooling, fluid-particle interaction, wall-

temperature inhibition
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