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Two-dimensional finite difference numerical analysis is used to study conjugate natural convec-
tion heat transfer from a horizontal conducting tube with one vertical axial fin. By increasing
dimensionless fin length (L;), the mean total Nusselt number of the upward fin is slightly less than
that of the downward fin at Ly < 0.18 and is higher than that of the downward finat Ly > 0. 18.
However comparing the upward fin and the downward fin with the no fin, the mean total Nusselt
numbers of downward fin and upward fin at L '=0.30 are increased approxnnately 4.01% and
5.51%, respectively. As Rayleigh number, Prandtl number and Biot number increase, the mean
total and the mean tube Nusselt numbers are increased, but as wall thickness increases, the mean
total and the mean tube Nusselt numbers are decreased. As the fin conduction parameter increases,
the mean total Nusselt number is slightly increased because of increasing the mean fin Nusselt

number.

NOMENCLATURE - % ! Dimensionless radial velocity

| v : Dimensionless angular velocity
Bi : Biot number, h;Di/K,, a . : Thermal diffusivity
Cr * Fin conduction parameter, K t/Kf B : Thermal expansion coefficient
D ! Tube diameter 6 : Angular coordinate
g Gravitational acceleration v : Kinematic viscosity
h Heat transfer coefficient ¢ . Dimensionless temperature, (T-Te)/AT
K : Thermal conductivity ¥ . Stream function
Ly : Dimensionless fin length /D, Y : Dimensionless stream function, \I!/a,-
Nu : Nusselt number, hD/K W Vorticity
Pr : Prandt] number w : Dimensionless vorticity, WD, / o
Q : Total heat transfer per unit length of tube Ow : Tube wall thickness
R ' Radial coordinate Subscripts
r  : Dimensionless radial coordinate, R/D, F . Fin
Ra : Rayleigh number, ggD3 AT /va £ Fluid
T Temperature i : Tube inside surface
Tv : Internal bulk temperature 0 . Tube outside surface
Te : External temperature T . Total
AT : Temperature difference, (T, ~T,) W Tube wall
t : Fin half thickness

Superscripts
¥ EER : FEEREK K m . Current iteration number

* * FTER: R ARk BRIEN —  : Mean value
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