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Effect of Thermal Resistance in a Sphere on Apparent Convective Heat Transfer Coefficient
Katsuya Sato, Takeaki Muravyama and Yoicki Ono

Synopsis : The apparent convective heat transfer coefficient between a spherical particle and a surrounding fluid was investigated
by the techniques of numerical analysis and dimensional analysis in case of a considerable heat transfer resistance in

the particle.

The ratio of the apparent Nusselt number, Nu’, to the true Nusselt number, Nu, was found to be related with Biot

number, Bi, by the following equation.

Nu’
Nu

T w-Bi+1

1

In this equation, the value of n was as follows ; (1) n was 0.2 in case of a constant heat flux between the particle and
the fluid, and (2) n varied with Bi number in case of a constant fluid temperature.
Key words : convective heat transfer coefficient ; numerical analysis ; heat flux ; Biot number ; dimensional analysis.
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Fig. 1. Relation between Nu’/Nu and Biot number.
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Fig. 2. Relation between 2® and Fourier number.
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Fig. 3. Comparison of the result of numerical analy-
sis with Stuke’s eqution.
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Fig. 4. Comparison of the result of numerical analy-
sis with Stuke’s eqution.
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Fig. 5. Comparison of the result of numerical analy-
sis with Stuke’s eqution.
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