Forced-convection heat transfer over a circular cylinder with Newtonian heating.

Abstract

A mathematical model for the forced convection boundary-layer flow over a circular cylinder
is considered when there is Newtonian heating on the surface of the cylinder through which
the heat transfer is proportional to the local surface temperature. The dimensionless version
of the boundary-layer equations involve two parameters, the Prandtl number o and y
measuring the strength of the surface heating. The solution near the stagnation point is
considered first and this reveals that, to get a physically acceptable solution, y must be less
than some critical value y ¢ , dependent on 6. Numerical solutions to the full boundary-layer
problem are obtained which show that the surface temperature increases as the flow develops
from the stagnation point.
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