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Theoretical Performance Analysis of a Modified Rectangular Fin
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ABSTRACT: A modified rectangular fin is analyzed by two-dimensional analytic method and
finite difference method. Relative error of heat loss from the modified rectangular fin between
analytic method and finite difference method is presented. Comparisons of fin effectiveness
and heat loss between a modified rectangular fin and a plane rectangular fin are made as a
function of the non-dimensional fin length and wing height for different positions of wings by
using analytic method. The ratio of the incremental rate of heat loss to that of the area of a
modified rectangular fin is shown as a function of the wing height. One of the results shows
that performance of a modified fin is more improved as the wing approaches the fin root.
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Fig. 2 Upper half modified rectangular fin.
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Fig. 3 Relative error of heat loss between
analytic method and finite difference
method for a modified rectangular fin
(H=1.15, a= L/3, =2 L/3).
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Fig. 4 Comparison of temperature profile along
the fin height between analytic method
and finite difference method ( H=1.15,
L=3, Bi=0.1, a=L/3, b=2L/3).
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Table 1 Heat loss comparison from each side
between conduction and convection for
L=5 g=2, b=3 and H=1.1

Qlkb,

Bi=0.05 Bi=0.1
cond conv cond conv
ths 0.0852 | 0.0821 0.1518 | 0.1467
lvs | —0.0110] 0.0034 | —0.0146 | 0.0054
ths 00328 | 0.0317 0.0493 | 0.0477
Vs 0.0078 | 0.0029 0.0098 | 0.0042
rhs 0.0549 | 0.0530 0.0716 | 0.0693
tip 00248 | 0.0248 0.0306 | 0.0306
total 0.1945 ] 01979 0.2985 | 0.3038

root 0.1977 (.3033
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Fig. 5 Relative incremental rate of heat loss vs. non-dimensional fin length for H=12.
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Fig. 6 Relative incremental rate of fin effec-

tiveness versus H for Bi=001 and L=
10.

FE 207HA) EsiNzl A 7 A do)s}
3 otz FolEd we dede FiFhgol
BAY F7kst7] Wil @ 2 AR e we
M3 A%E FRel YEd £ 7] Wi o
ol SR FE WAz Aolrt,

Fig.6& Biot 7} 001°]3 #3449 Zeo] Lo
102w, A8 GAH AAE 4z a=29 b=4,
a=4% b=6, 281 a=63} b=8%A Al o
stdl #2140l HE L1944 2074 @A 2
W, Az Ao fEEol tE @) gd A A
fré&xe Ad37he s vehin. adeA Be
vheh Zol F24 gol H7b wobddl wet 7zt
o @ AA s FEE FUFItEo]
AFHer F71ge HAER 53] 249 A
7h B R ZoR Jhol BEE FUSHE
NE717F ARE @ & e, 4R dAsL
a=2, b=4% ZB¥At FAY ¥l H7} 11Y
WETh 209 B9 oF 1088 FH8E R

Fig. 72 4 2749 X7t a=3, b=6°l2 F
Z4 Aol Lol 159 ), Biot  0.001, 0.01, =&
3019 Aol st F2A4L ol HE 119
AN 2072 AN o, Atz M) fExd o
g7l 29 Az d /R ddsshe ws
HEn. Biot 7t S7hdel me f8E9
AFIHE] #aTE & F o, FAd &

=2
=

12}
Bi=0.001
- - - Bi=0.01
10}
—-— Bi=0.1
[
[—]
-
X er
@ o
~
¢ af
g
W
S’
2k
oF
I L 'l 1 1 ]
1.0 12 14 16 18 20
H
Fig. 7 Relative incremental rate of fin effec-

tiveness versus H for a=3, b=6 and
L=15.
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Table 2 The variation of fin effectiveness with
the width of the wings for the modi-

fied fin for a=1, H=12, and L =10

Em
b Bi=0.001  Bi=0.01 Bi=0.1
2 10953462 8547550  3.225886
4 10949877 8235567  3.193210
6 10946893 8221460  3.176196
8 1094510 8211761  3.167411
10 10943905 8206006  3.163178
7t ARTE dAFA Zolrt ARE RAFEH,

53] H7} 20914 AdE7t&o BlotTﬂ 0.1
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Fig. 8 The ratio of the incremental rate of
heat loss to that of fin area versus H
for a=2, b=4 and L=10.
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