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Turbulent Free Convection Heat Transfer
along a Vertical Plate in Air

Masahide Mivamoro, Yasuo Kato, Junji Kurima
and Hajime Kasno

Abstract

Turbulent free convection heat transfer along a vertical flat plate with uniform-heat-generation in air was
studied experimentally. The obtained results of local Nusselt number are approximated by the following

equations:

Transition-Turbulent region (3.5~6.0 X 10'2<<Grx* Pr<<1.5 x 10'?)

Nux =0.724(Grx* Pr)o- 208

Turbulent region (1.5 x 10'3<< Grx*Pr 1.7 x 1014)

Nux=0.104(Grx* Pr)°- 272,

Furthermore, it was found that modified Grashof number at the transition point had some connection with

ambient fluid temperature.
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Fig. 1 Experimental apparatus.

1. heated plate

2. convection room

3. measuring room

4. He-Ne laser

5. photo-multiplier

6. thermocouple probe to measure temperature in
the boundary layer

thermocouple probes to measure ambient fluid
temperature
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Fig. 2 Structure of heated plate.
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Fig. 3,a Ambient fluid temperature, surface

temperature and convective heat flux on

heated plate.
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Fig. 3, b Ambient fluid temperature, surface

temperature and convective heat flux on

heated plate.
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temperature and convective heat flux on
heated plate.
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Fig. 4 Modified Grashof number Grx* at second
and third transition points.
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Fig. 5 Relation between Grx*c2 and dimensionless
convective heat flux gcc2/q.
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temperature distribution on heated plate.
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Fig. 7 Relation between Grx*c2 and temperature
stratification of ambient fluid.
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