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(A Study on the Heat Transfer in Radial Fin of
Rectangular Profile)
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ABSTRACT

In this paper, temperature distributions in radial fin of rectangular profile
for steady - state with no heat gen.eration are obtained by one ~dimensional analy-
tical method, finite difference method and experiment respectively,

Heat flow rate and fin efficiency from the fin model are obtained by analytical

method,

Consequently, temperature distributiéns in radial fin can certify that are sim-
ilar to exact solution,

From theoretical analysis, the effects according to heat flow ré.te and fin eff-
iciency are related to variation of parameters which are fin thickness 0o, fin

base temperature T, , thermal conductivity K with same basic dimensions and the

effects are studied and compared.
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C15C2 5 A constant Ka() ; Modified Bessel function of the

h ; Convection heat transfer coeff- second kind and order n, dimen-

icient, WM

sionless
he ; Convection heat transfer coeff- K ; Thermal conductivity, W./m C
icient at fin edge, W/m'C Yo/ ; Distance between adjacent nodes

In() ; Modified Bessel function of the at regular boundary, m

first kind and order n, dimen - o . Fin performance factor(}%g )—5— 9
. 0
sionless
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x EBAERE KBE q ; Heat flow rate, W
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Qi,Qi+1 setc ;- Heat flow rate for

Ri

Ro

6o
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; Heat flow rate at fin base, W

untt

area, defined where used, W/ 77

; Diameter in the cylinder, m

; Inner diameter in the cylinder,

m

; Outer diameter in the cylinder,

m

s Fin radius, distance in the cy-

lindrical coordinate, m

; Radius at fin edge, m
; Radius at fin base, m

; Ratio of radial fin radius at

fin base to fin edge, dimensi -

onless

; Temperature, C

; Temperature at nodal point (i,

i1, C

; Ambient temperature, C

y Fin thickness, m

; Thickness at fin edge, m

; Thickness at fin base, m

; Fin efficiency, dimensionless

; Temperature excess = T- To ,

G

C

; Temperature excess at fin edge,

63 =Te -Too ’ o(:

; Temperature excess at fin base,

60 =TO -ng OC
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Spec. K {00 ] ri| ro| re
Profile Metal (WAICK () | @) | M) | (m)

Rectan=-|Carbon
gular |[Steel
Profile |(c=15%)

36.34 (0.020.017] 0.02 | 0,055
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