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Abstract

In this study, the problem of conjugated mixed convection-conduction heat transfer along the
vertical circular pin-fin around which gases flow in the direction of fin axes is analysed by taking
the radiative effect into account and the general algorithm that can be applied to both circular
fin and flat-plate fin is suggested. The governing equations of cylindrical coordinates are
nondimensionalized by introducing the radiation-conduction parameter M, convection-condution
parameter N, buoyancy force parameter Ri and transverse curvature parameter 4 and solved
numerically by varying these parameters properly. The radiative heat flux in the energy equation
is presented by using the Rosseland approximation and is calculated by the modified Killer's Box
method together with the momentum equation and the finite control volume method is used to
solve the heat conduction equation of the fin. The calculated results for the cases of neglecting
radiative effect (M=0q), forced convection alone(R;=0) and flat-plate fin (i=0) were compared
fairly well with those of previous papers. When radiation effect was not considered, the local heat
transfer coefficient was almost constant from the fin root to the fin tip. But when the radiative
effect was considered, in the all over the fin surface the local modified heat transfer coefficient
became higher and increased as it goes from the the fin tip to the fin root.

71 3 4 Y —m DR 2R = Te/ (T~ Tw) ]
ap 7k A4 f DAl freretes
Gr Grashof 4[=gB(To— Tw) L%/ V%]

THEY, Faswdrs
s sporoiatm o) erel h -

— (
cogsial debuism FAUE A3 HR B RAS S0 AAAS( 10)



AR Y5 elde) EYRF-AE FPFA2A vlAE

L S ¥ Ao
M EA-AE AR =40(Th—x)% (kay) ]
Ne P oHF-AE AT =24LRe" (kro) ]
q CEA GEE e
R ®Y eiAdSF =GR
¥o C¥e A
T sAex
7y Ty =
T, #e] slEEs
S D9 ®9 Hel[=x/L]
. ik ST PR
8,6 &# o o FAY 2=
A CHARE ART=4L R
1. M B

dAfolz el dALE FAAlINE & P24
dzjolze] Fol A-P§ AAAA ALHAT F
A7l nat A5 stk olehe o]z ol A
Axs AAs 25t dsleds YE Ayl 2
o E4S gulzd AT £ golok dn, =F
Ho] AL TFE B4R sbdbe TEHF-AE
odAMetolets Azslch e B AT ol
g JzdF2A ANYF A-Hold ELHF-A

Aol M o

T EgdA el Ydoig @ B4 A

ga sbAS :
Axe #HAsdch ey e xR ITE AA
DAlgo] 2 G vm =G AdLATE W
of ol gt A FrEAel FEHHE

=

2

e

g

U

. ee
fa
—B .
¢
b
e o
I'H [
N

o
rie e
x W
2
N
2 5
-~ n
Ha o
Y
2
X
1A
of)
n
b
32
%
4

o o

ol oo
N

lo
ofn
>
2
-8
o
2
2
o~
=
S
3
°
1)
[l
o
172]
o,
=

o R B R B £ o

.
)
2

of M
de ™
o%
o

1

™
Hu
>

He 1z L
oY
o
N
2
e nlu
N
r)
3
lo
b
2
)
o
ey
2%
% =
T
r)«

f“io o
L

LS
of
oX,
a2
L
A
|o
J

RosselandZAb&) @

LA R

dotd R¥PEAd 2ot dAEEH YN F4
@ ol¥yoz wiHAA oz

Loz, =g o TANYL FEHoz
(optically) F7AF siAelde iz Hesich
610 olof) ¥ A FojAéE ofxjubyAle] Zitgl=
221512 RosselandZ Aoz Aelsigdch 7
A& B4 AL Kellere] Boxa!'Wg 53 slod A
Ay, Mo AT WAHAL A"y
(finite control volume method) 2. 2 A % 3} 3} o
2 A AR E

2 d7eE {805 d2AU5Y A" g o
& EAbEsbo] Rosseland 248 e =93 =
B AAEYAAT H HEAAL Fild &4

ghed £ 2}-# % off 74 4~ radiation-conduction para-
M, dF-H o4
conduction parameter) N, -2 uf7i3¥ 5 (buoy-
R, 22z 33§ ofH
% (transverse curvature parameter) A5 A4} 3z}
glulel g shed g HAHAA 7| Be] e FHA
Tae FLFAGATAS, FAY F
H FEEEEE ALY & o 13
algorithm-g& %3}
Aggezd, F o SAY 4 AEH

meter) -iconvection-

ancy force parameter)

S
"

oo rlf an (R
=
e
5
2

ol d7o Fog =iAdsrE

+ M, ¥doiiHSE R, AFE H4 4 28

af e 4 Neoloh, T A4 2% & {nondimen-
C: &
ME 0,13,
0. 1, 3 =8z N |,
3 Foiol u:}_é_ —_}A
&, 2ely 3
Joll el or~ :}am

F-HE
sional temperature difference parameter)
0.5, Pre¥e 0.78 AR F2,
RE 0.1, 3 AxX
off i, ZEALE,

AALA S, FALEEHS
# Egd 2 g 454
< AlAbsta e

~r

B o}ﬂ o

Z
Wl w8,

I'

Kt
ol
ol
S
N
5
ol
ok
rir
o
B
o
o
o
rlo

Fig. 13+ Zoe)
L%—%ﬂ 3 2

=
o,
~
Q
o
kd
b
o
N
NS
[\4
-0
2
JZ‘_
;\2

0}0 Ok\ ol &
oF
£
o
ok
2
o
£

Ho
2

fo o o&

o o
o

ols
L

oo o

w
ke
GO )
o &
o ol
2

dr b



1708

Moo

Fig. 1 Model used for vertical circular fin analysis
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