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Conjugate Heat Transfer by Natural Convection from a Horizontal
Heat Exchanger Tube with a Long Vertical Longitudinal Plate Fin

£ X By # fif F
Dai Sok Bai, Sun Sok Kwon

ABSTRACT

Laminar natural convection heat transfer from a horizontal heat exchanger tube with one
infinitely long vertical plate fin has been studied by a finite-difference numerical procedure.
In predicting convective heat transfer from a circular tube, the thermal boundary condition
at solid fluid interface is usually assumed to be isothermal. However, in reality, the thermal
boundary condition is not isothermal, and the tube has the thickness and the conductivity. So
the temperature at the interface is not known a priori to the calculation. This problem has the
conjugate phenomena which occur between the tube conduction and external natural convection,
and between the fin conduction and external natural convection. Numerical results are obtained
to determine the effects of the conductivity of solid wall and the thickness of tube wall on heat
transfer. It is found that the conduction causes significant influence on the natural convection
heat transfer at low K and high 6.
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