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A Study of the Conjugate Mixed Convection-Conduction Heat
Transfer from a Vertical Plate Fin

# 2 #r = 18 B
J. H. Cho, S. K. Lee

ABSTRACT

‘The problem of laminar mixed convection flowing over a vertical plate fin is analytically
studied by conjugate convection-conduction theory. The analysis is based on a first principles
approach whereby the heat conduction equation for the fin is solved simultaneously with the
conservation equations for mass, momentum and energy in the fluid boundary layer adjacent
to the fin. Numerical results are given for various quantities of interest including the local heat
transfer coefficient, local heat flux, fin efficiency and temperature distributions of fin under
the effects of Prandtl number, the buoyancy parameter and the convection-conduction para-
meter. The results of the present numerical solution have been compared with those of the
conventional fin theory. It is found that there are some discrepancies in the fin efficiency and
the temperature distribution between present method and the conventional fin theory.
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