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A Study on Convective Heat Transfer of Microcapsulated Lauric Acid Slurry
in Laminar Flows Through a Circular Pipe
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ABSTRACT: The objective of the present study is to reveal thermal characteristic of micro-
capsulated lauric acid slurry, which has high latent heat during phase change from solid to
liquid, in circular pipe. Tests were performed with the microcapsulated lauric acid slurry in
the heating test section with a constant heat flux boundary condition. Local Nusselt number
and the effective thermal capacity were measured. As the sizes of microcapsulated lauric acids
were increased, local Nusselt numbers of microcapsulated lauric acid slurries were increased.
The effective thermal capacity of microcapsulated lauric acid shurry was 1.43 times larger
than that of water.
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(a) Schematic diagram of experimental apparatus
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(b) Schematic diagram of test section and heating plate

Fig. 1 Schematic diagram of heat transfer experimental apparatus, test section and heating plate.
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Table 1 Experimental conditions

Input power (W) 110~182

Inlet temperature of slurry (C) | 11.9~526
Outlet temperature of slurry (C) | 29.9~749
Reynolds number 160~840

Mass fraction (96) 5~18
Mass flow rate (g/s) 09~1.7
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Fig. 2 Friction coefficients of slurries with
various fractions.
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Fig. 3 Local Nusselt numbers of slurries with various capsule sizes.
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Fig. 4 The effective thermal capacity ratio of
slurries with various fractions.
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