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Abstract

An analysis is performed to study flow and heat transfer characteristics of mixed free and
forced convection about a sphere. Nonsimilar boundary layer equations which are valid over the
entire regime of mixed convection are derived in terms of the ‘mixed convection parameter,
Gr/Re?, through a dimensional analysis. The transformed conservation equations are solved by
a finite difference method for the whole range of mixed convection régime.

Numerical results for fluids having the Prandtl number 0.7 and 7 are presented. As the mixed
convection parameter increases, the local friction coefficient and local heat transfer coefficient
increases as well. For small Prandtl number, the friction coefficient is larger, while for large
Prandt! number, the heat transfer coefficient is larger. Natural convection effect on the forced
flow is more sensitive for small Prandtl number fluid. Flow separation migrates rearward as
an increase in the mixed convection parameter. For small Prandtl number, the buoyancy effect

is relatively small so that the flow separation occurs earlier.
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