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Numerical Solution for the Natural Convection Heat Transfer from
a Horizontal Flat Plate with Vertical Fins
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Abstract

The natural convection heat transfer from a horizontal flat plate with vertical fins has been
studied by a numerical method. The governing equations for the system are solved by finite

difference method and successive over relaxation scheme for Pr=0.71,

Cr=7.75, Ra=4Xx10°

~7%x10° and H/S=1.0~6.0, From the results obtained for various dimensionless fin length,
H /S, the mean plate Nusselt numbers decrease as dimensionless fin length, H /S increases. The

mean Nusselt numbers for vertical upward fins increase rapidly up to H/S=2,0 and then
decrease with increasing dimensionless fin length, H/S and its maximum value occurs at H/

S=2.0. The mean Nusselt numbers for vertical downward fins increase rapidly up to H/S=
4.0 and then decrease with increasing dimensionless fin length, H/S and its maximum value

occurs at H/S=1.0,

The mean plate, fin and total Nusselt numbers for vertical upward fins

show higher value at H/S<3.0 and lower value at H/5>3,0 than those for vertical down-

ward fins.
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Fig. 3 (a) Streamlines and isotherms for Ra=7x10°, Pr=0.71, Cr=7.75, H/S=1.0
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Hehiold FA7t o zve dWLE Pols
S uheb 4t Waeld B Fodold e
of AAYFo R shifEel wAstn Yol A
4% Aol ool fale]l £ WAL et

A " e

Fig 3(b)& 4253 wo| 4, sispoz atg
FHAA APl AdolAl R FLA} A4
Mol 73 52AE 4 ulnd Holch, 2%
o] YA Ao D B Fo| 43
B4 Astolnh, FEel FeAdRee A
AA Aze 2 Aol Ade 24l 3

el & ok 4 st Fig
v odelkAl Fasd fAolo] w3l FAY
Aeloll gt a8l L2825 deldoh T2
A7t Fobddel whel frew Aasioid, o

= MY dfdAigel Fapsl
web FohE 7] wltoloh AbakHl A dakRlol A g

10

09t

08}

06}

upward fins —
05t downward fing ——-
oo] . . " .
00 02 04 06 08 10
X

Fig. 4 Dimensionless fin temperature distributions
for various upward fins and downward fins at
Ra=7x10%, Pr=0,71, Ce=7.75

A8l £EE vlmstd Adede] Fe #E e
deleh ol gRleld fe) WEol daRE
ol ol sharglol At §1 AnlEel ool
Asl7] w ol ek,

Fig. 5% of 274 Fab4d #7olo] 2hsfod %3
AAle] g FaH FAEST vebgc
§ FAESE QAo 445 FA% 27

6

GEF . F AR §1 A ] A}

B

A



950 BEH - A — - M

rHisz1.0

upward fins

downward fing ——--~
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