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Effects of Extension Surface Heating on the Natural Convection

above a Horizontal Isothermal Circular Plate

Takayuki OYAMA and Takao KAWABATA

An experimental study is described concerning natural convection above a 73.8-mm circular plate,
having an extension surface, heated on the lower side by steam at atmospheric pressure. Nusselt numbers
were obtained at Rayleigh numbers about 1.2X10° under three temperature distributions for the extension
surface around the heated circular plate. As a result, the Nusselt number is the highest when the extension
surface is cooled at bulk fluid temperature. In this case, the thermal plumes generated intermittently from
the edge of the circular plate, where the heat transfer performance is considerably high as is well known.
On the other hand, when the extension surface is heated the Nusselt number is low and conventional plumes

were observed.
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Fig.3 Comparison of Nusselt numbers
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