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Free-Convection Heat Transfer from a Horizontal Isothermal

Circular Plate with an Extension Surface

Takayuki OYAMA

In order to clarify the heat transfer mechanism of free-convection above a horizontal isothermal
circular plate with an extension surface, measurements of the heat transfer coefficients, and observations
of the flow field, using a schlieren apparatus, were conducted for Rayleigh numbers from 1.69 X 10° to
8.32X 10°. As a result, heat transfer coefficients were nearly constant in the Rayleigh number range from
2.80X 10° to 7.33%10° and above this range increased rapidly. Flow visualization photo-graphs taken at a
Rayleigh number of 5.15X 10° showed that isolated mushroom thermal plumes were generated at times
during the course of the run. It seems from these results that at low Rayleigh numbers heat transfer from
a horizontal isothermal circular plate is governed by thermal boundary-layer formation due to unsteady
heat conduction and its separation because of buoyancy forces.
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