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ABSTRACT

The effect of radiation heat transfer was investigated under various operating conditions In a circular
tube with circumferential fins and circular disks. Using a finite volume technique(FVM) for steady
laminar flow, the governing equations were derived in order to simulate the flow and temperature fields.
In addition, the P-1 approximation and the Weighted Sum of Gray Gas Model(WSGGM) were used for
the radiation transport equation(RTE).

From the results, radiation heat transfer was significant compared to convection heat transfer. These

results will be applied to the design of the heat exchanger for a condensing bolier, which were
developed for domestic heating.
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Co specific heat at constant pressure
D diameter
Dh hydraulic diameter
F fin height
I radiation intensity
G Integrated radiation intensity
h heat transfer coefficient
H pitch of the circumferential fin
k thermal conductivity
L disk radius
S distance of fin and circular disk
Jo, pressure
r radius
Qeonv convection heat flux
Qrad radiation heat flux
Qtot total heat flux
u axial velocity
U radial velocity
T temperature
Tm bulk mean temperature
Pr Prandtl number
Re Reynolds number

Nueconv  convection Nusselt number
Nurad radiation Nusselt number
Nugot total Nusselt number
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