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Heat Transfer Characteristics of Latent Microcapsule-Water Mixed Slurry
Flowing in a Pipe with Constant Wall Heat Flux
(Numerical Analysis)
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The present numerical analysis has been performed for obtaining the heat transfer characteris-
tics of microencapsulated solid-liquid phase change material and water mixed slurry flow in a
circular tube heated with constant wall heat flux. The energy equation was formulated by taking into
consideration of the heat sink due to melting process and the heat transfer enhancement induced by
the motion of microcapsules. The heat source function in the energy equation was derived from
solutions for melting in a spherical latent heat material. The governing parameters were found to
be latent heat material concentration, pipe diameter, microcapsule diameter, heat flux, and the slurry
velocity. The numerical results revealed that mean heat transfer coefficient for latent microcapsule
slurry was about 1.3~1.8 times greater than that for the single phase of water.
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Table. 1 Parameters range for experiment and calculation

Parameters for Experiment.

Heat Flux [ W/m2 ] 1200~2000
Concentration 0.2,0.3,04
Bulk Velocity [ m/s ] 0.04~0.15
Material n-Tetradecane
D/d 10000

Latent Heat [ kJ/kg ]
(Melting Point [KD
Parameters for Calculation
Heat Flux [ W/m2 ] . 900~2000
Concentration 0.2,0.3,04
Bulk Velocity [ m/s | 0.05~0.35
n-Docosane
n-Tetradecane
n-Octadecane
D/d 3300~10000

Latent Heat [kJ/kg ] 157(317.2)

Toles . . 229(278.9)
(Melting Point [ K D 243(301.4)

229(278.9)
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Fig 1 Schematic dingram of experimental apparatus
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Fig. 5 Comparison of experiment and calculation
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