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A Numerical Study of Mixed Convection in Boundary Layer Flows
over Inclined Surfaces
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Abstract

An analysis of laminar mixed convection flow adjacent to the inclined flat surface which is
subjected to a uniform temperature in a uniform free stream is performed. Nonsimilar boundary
layer equations are derived by using the mixed convection parameters such that smooth transition
from the purely forced convection limit to the purely free convection limit is possible. The
governing equations are solved by a finite difference method using the coupled box scheme of
sixth order. Numerical results are presented for prandtl numbers of 0.7 and 7 with the angle of
inclination ranging from 0 to 90 degree from the vertical. The velocity distributions for the
buoyancy assisting flow exhibit a significant overshoot above the free stream value in the region
of intense mixed convection and the velocity field is found to be more sensitive to the buoyoancy
effect than the temperature field. The separation point near the wall was obtained for the
buoyancy opposing flow. The local Nusselt number increases for buoyancy assisting flow and
decreases for opposing flow with increasing value of the local Grashoff number in the mixed
convection parameter. For large Prandtl number, the Nusselt number and the friction factor
decrease significantly near the separation point. Present numerical predictions are in good
agreement with recent experimental results by Ramachandran.
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