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A Study on the Effects of Fin Length on Natural Convection Heat
Transfer from a Inclined Flat Plate
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Choun Dae-Hee

Abstract

This study has been conducted experimentally on the effects of natural convection heat transfer
characteristics for inclined flat plate with vertical fin in air, The effects of various fin length,
flat plate inclined angle and Grashof number are mainly investigated The experimented results
are as follows: The mean heat transfer coefficient increase according to the decrease of H /S in
the various fin lengh. The mean heat transfer coefficient at H /S=0.5, 1.0, 1.5 for Gr=2,11%
10°. g9=0°increase by 107%, 43%, 15% than H /S=2.0. The mean heat transfer coefficient de-
crease with the increase of ¢ the inclined angles. The mean heat transfer coefficient at Gr=
2.97x10% is constant, at §=0° for H /S=0.5 decrease by 33% than §= 90°. The mean heat trans-
fer coefficient increase as Grashof number increase. The mean heat transfer coefficient at
Gr=2.31x10%, Gr=2.61x10% Gr=297x10? for H /S=1.0, §=0° increase by 9%, 16%, 28% than
Gr=2.11x10%.
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Fig- 1. Schematic diagram of test apparatus.



Table 1. Test fin dimensions. (mm)
test no 1 2 3 4
H 5 10 15 20
S 10 10 10 10
H/S 0.5 1.0 1.5 2.0
t 0.2 0.2 0.2 0.2
w 61.2 61.2 61.2 61.2
L 122.4 122.4 122.4 122.4
c 15 15 15 15
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Table 2. Surface temperatures of a horizon talplate with

six aluminum fins.

no
© 1 2 3 4

Ta 60.04 70.03 80.04 90.06
To 60.03 70.04 80.05 90.05
Te 60.06 70.07 80.07 90.06
Ta 60.05 70.08 80.06 90.06
Te 59,96 69.97 79.96 89.95
Tt 59.97 69.96 79.95 89.96
Te 59.96 70.09 79.94 89.95
Tm 60.01 69.94 80.01 90.01

error +0.07 +0.06 +0.08 +0.06
(%) —0.06 —0.07 —0.06 =0.05
Two 20.3 20.3 20.3 20.3
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2.3.3 Rayleigh number (Ra)
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2.3.4 Grashof number (Gr)
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Ra =f(Gr.Pr)= (5)
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Fig. 2. Mean heat transfer coefficient versus H/ S at
Gr=2.11X10% Pr=0.71.
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Fig. 3. Mean heat transfer coefficient versus H/ S at
Gr=2.31X% 103, Pr=0.71.
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Fig- 4. Mean heat transfer coefficient versus H/ S at
Gr=2.61X10° Pr=0.71.
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Fig. 5. Mean heat transfer coefficient versus H/ S at
Gr=2.97x10° Pr=0.71.
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Fig. 6. Mean heat transfer coefficient versus Grashof
number at H/ S=0.5, Pr=0.71.
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