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_Free Convective Heat Transfer in a Vertical Channel

with Heat Source at the Wall

Hi Yong Pak*and Min Soo Doo**

ABSTRACT

In this study, a numerical analysis was performed for the natural convection heat trans-
fer in a vertical channel which was consisted of two finite-thickness vertical walls with
heat source. The ratio of the thermal conductivity of wall to air played an important role
in the analysis. The case for which one side wall has protrusion resistances was also examined.

The governing equations for the system was discretized by control volume formulation and
solved by SIMPLE method.

As the result of this study, it was found that the uniform heat flux boundary condition
could be applied when the conductivity ratio was below approximately 50 and the uniform temper-
ature boundary condition could be used when the conductivity ratio was over approximately
15,000. However, when the conductivity ratio was between 50 and 15,000, the thermal conducti-
vity ratio value should be considered for the analysis. It was also found that the existence of
protrusion resistance influenced the thermal field up to the distance of 3-4 times of the protr-

usion length.
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Free Convective Heat Transfer in a Vertical Channel with Heat Source at the Wall
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