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Heat Transfer Characteristics of Plastic Particle Slurry
in a Circular tube Flow

Myoung-Jun Kimt - Myoung-Hwan Kim#*

Abstract : This present experimental study has dealt with the heat transfer
characteristics of plastic particle slurry which flows in a circular tube. This type of
slurry is suggested for heat transfer enhancement effect cause by random and vortex
effect of plastic particle dispersed in water. As a result, the thermal boundary layer
becomes thin so the heat transfer coefficient on the tube wall more increase compare to
pure water flow.

This experimental test section was composed with stainless pipe which has the
length of 2000mm, inner pipe diameter of 14mm and outer pipe diameter of 60mm. The
most effective and important parameter of this experiment is plastic packing
factor(PPF). The focuses of these results are pressure drop and heat transfer
coefficient. As results, the friction factor of plastic particle slurry becomes higher at
laminar flow region than pure water because of buoyancy effect of plastic particle but
the local heat transfer coefficient becomes higher.

Key words : Buoyancy Effect(3*38%93), Plastic Particle Slurry(Zt2¥ <z £87),
Plastic Packing Factor(Z2~8 %} £21&), Local Heat Transfer Coefficient
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Fig. 1 Schematic of experimental apparatus
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Fig. 2 Overall heat transfer model of double pipe
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Fig. 3 Plastic particle diameter distribution
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Fig. 4 Pressure drop of plastic particle slurry
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Fig. 6 (a) Local heat transfer coefficient of plastic
particle slurry at low flow velocity region
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Fig. 6 (b) Local heat transfer coefficient of plastic
particle slurry at high flow velocity region
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Fig. 7 (a) Local heat transfer coefficient of plastic
particle slurry and ice particle slurry at low flow
velocity region
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Fig. 7 (b) Local heat transfer coefficient of plastic
particle slurry and ice particle slurry at high
flow velocity region
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