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Laminer Free Convection Heat Transfer from a Vertical Plate

with Uniform Heat Generation to Air

(Overall Radiation Interchange Factor)

Masahide MivamoTo, Yasuo KaToH and Junii KuriMa

Abstract

An open-air vertical thin flat plate with uniform heat generation was cooled by the free convection
heat transfer to air and by the radiation heat transfer to the enclosing walls.

The overall radiation interchange factor was calculated from the heat generation rate and the convective
heat flux. The convective heat flux on the surface was determined by the following two different

methods;

1. the measured normal temperature gradient in the boundary layer very near the plate surface,
2. the measured surface temperature and the theoretical solution for laminar free convection on a

uniform heat flux vertical surface.

It seems that the radiation interchange factor calculated by using of the both methods agree well with
each other, when the emissivity of the surface is small.
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Fig. | (a) Experimental apparatus and coor-

dinate system
1 Copper bus bars
2 C-A Thermocouple
3 Acrylic plate
4 Micrometer
5 Heated plate
6 Spring for tension
(b) Structure of heated plate
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Fig. 2 Thermocouple probe to measure tem-
perature in the boundary layer
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Fig. 3 Experimental conditions and their sym-
bols
Upper row, Case A (bare surface)
Lower row, Case B (black painted surface)
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Fig. 4 Horizontal distribution of temperature difference, T~ 7", on the heated
plate (a) Case A (b) Case B
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Fig. 5 Vertical distribution of temperature differece, Tw— T
on the heated plate (a) Case A (b) Case B
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Fig. 6 Normal temperature distribution adjacent to heated plate
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