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Effect of Louvered Positions on Air-Side Heat Transfer
in Louvered Fin Heat Exchangers.

& F OB O T T OE M v
S. J. Kim, T.H.Chung. S.S. Kwon

ABSTRACT

A Study has been conducted experimentally on heat transfer characteristics of louvered
fin heat exchangers with various louvered positions in air.
The experimental results are as follows;
1. Mean heat transfer coefficient is increased with increasing air velocity and decreasing tem-
perature difference. The maximum value of heat transfer coefficient shows at 10mm back-
ward louvered fins.

[39]

Pressure drop is increased with increasing air velocity and apparently depended on the
louvered positions at V>>10m/sec.

3. h/AP is decreased with increasing air velocity and its maximum value shows at 10mm for-
ward louvered fins and its minimum value shows at plate fins.
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Fig.1 Schematic diogram of a lLouvered fin



Fig.2 Photograph of e xper i mental appa-
ratus

3. 4¥Eny & na

g= kA AT (kecal/h)

Fig .32 2580 kcal /h ol X F5o o dt
A g AGAFE odespx] mEe] s v
@RS VeERF L Aok, HagdAgA s
= &7t Fopshd S7F "H9n 4 23l
5k e A Hell A Bk seA & abo)
7b ek, oli= &l SrtslH FHI S
wE GHde] &5 wiEe|vh %—é‘ ]
10m/sec Yu] HAdA A g Fui2lo]
iz erzu 259 vyt 10 mm 4:1
ol %38 FuWe 259%, 10mm Vo2 olF
&t %——H%Aflt 21%, +4FHaAL 16 %,
5mm F& ol%3 FWHe 1% 5Smm
o olEgt FHHAL 6% F7HEUTE
g =51.47kcal/h Q) B9 ¢=797Tkcal/h
ol Ao HFANGATE Fig .49 Fig.d
o vpeRIATH
o] AL % Fig.3 & HAM A& S e
k. AUnkd o &Hrrh rhge] ohek st
AP A FE FUHEU G

Fig.6-& #Hybdlo] A 7} Agke] njsje] 4T
o 3k Jéﬁ%%* YA £ F v e -2 vl
Far sl

BEAN - AHTE HLE F24% F25% (1990)/101

60 T T T 1 T T
2]
:
- ca
a &
50 b .
a 4 -
. L]
s 54 e
~ A e
o
= 40F a 2 - 1
- Q
= A
E R
= a
A <]
.
a [ ]
30k a e} O : without louvers -
] & i middle louvers
<] G : lésw backward louvers
® . 10ws forward leuvers
4 : 5es backward Jouvers
® : Sam forvard Jouvers
w0i e
01 " " 1 L -
3 6 8 1 12 e 15
V{s/sac)

Fig.3 Mean heat tronster coefficient versus
air velocity.

90 T Y T T T
L 8
a0 1
.
51.47 Keal/b
a a
.
o a 7
a
. A
a L ]
60 | ] + -
~ . A
2 o °
™ ] 4
3 SO o 7
K LJ
= 4 A
- o
[ 3
©
. A
sof 4 " ’ 1
o
IS
u
Q © : without louvers
SOL & : siddle louvers ]
e B : 10es backvard louvers
® : 10ms forvard louvers
; 4 : Sam backvard louvers
W Sem forvard louvers
20
el : \ L , T
3 & 6 8 10 12 115
V(n/sec)

Fig.4 Mean heat tronsfer coefficient ver
. I PR



102/

100
T T T T T T
a
.
90 |-
a
a
.
80}
a
s .
P A
L ]
70 |- a
@ 4 °
.; .
"
- .
3 eof ° 1
ki a 2 b
= [
[ (<]
a A -
sof - .
.
A A °
] o : vithout louvers
L 4 o 4 : aiddla lsuvers
L] @ : 10mm dackward louvers
@ ® : 10s# forvard louvers
4 ; Sam backward louvers
30l ® : Sea forvacd louvers ]
0 r s P a 1 |
34 [ 8 10 12 1% 15

via/sect

Fig.5 Mean heat tronster coefficient ver
sus air velacity

80

BlReel/nia')

20

o

T

T T T

NI

withoul Jouvers
—O— :25.80Keal/h
=¥ :51.4TKcal/h
—)— :79.77Xcal/b

1 1 L

2

Fig.6 Meon heat transfer coefficient versus

é 8 10

aT(x)

temperature difference.

oANNA AT & RE A7y F715 9
T AIAJT] Fr1Lexe] Ho|t}
B ggex e FreEE 26T~ 27.2C ©l
o, JFgAGATE 4T7F 480E E71s
I gl F7HEhd Frhelid v

Fig.72 10mm ¥ o5& 2w
Azt Dol tale] 4T B3 HAIdAG
AFE Hagt A& e F929,10mm
A= ol53 Fujge] HEHuY 4T 71 &
o FaIdAGAS7E B4 el
Fig.82 2580 keal/holM & 7}x] o &
o 3t F&ol 3 gHELdE v wgzl
vepd Holth gH A e £ Sl
ZF71E9 a1, 10m/sec o5l M= 2w
o st gkl A7 et 10mfsec ©l
Aol = @A g zelst el ol o
2EHol £ vl sl o Folt}

10m/sec o A%, ¢4EHE4E 10mm 5
2 olEsl Ful¥e] yydurt 34 % EFrt
HA o

Fig. 92 odei7px] 2yl djste] Z5ei )
3 99dE Falg HFIAGASE, h/ AP
2 eld golh, WAP = &5t &7l
wat Zasdn zh 2o o3l gAlelx &
q3] ZAastdoh HAdge 10mm o=
3 F e A, A FHgA o
Elgtc), o] £ujgo] ol AR §ro g 9ol
ERfe Eoldo] S J&g HA wol
g3 Adu @A = vaAd 7]
o] ol of, Hgywe JHgsst Yo gA
A ¢7F oS 7] o Folt}, F&Ho] 10m/
sec Yul}, A/ 4P= Huwlol 79 vl s}
o 10mm ¢oE olFd FHAL 44 %,
5mm °l%53% FHAL 32 %, 10mm*F
2 ol%3 Fude 32%, Smm ¢
2 ol®3 FuHe 17% S5mm FE °lF
3t FHEe 12% S71HAct. ¢g=5147
keal/h 9 g =797Tkcal/holMe] B/4PE
Fig.103 Fig . 1101 Yehileh o 24 9%
Fig.9 9 #AHs A &S JrepA

B ot X

o]



ERAN - RWTR KL F24H H28 (1990)/103

100 T : — T 16 r r T T . .

n
BO | E 12 a B
" L
70 ~ 10 + E : ~
a C o a
3
\ 0ol :

Rekcal/a* Wi
o
<
T
/ /
n
War
or> M e
il

sol , \ N 0.6
a

or P e

O : without louvars L4
Lo+ - LN S N : middle louvers ? . T
t0mm backvard louvers B : t0as backward louvars 5 g
—O—  :25.80Kcal/b ® : 0ax forvazd louvers =
30 - T 51 4TKealsb - 02F ta | s backvard fouvers ° 7
—T 19 1MKesl/h = Sas forvard louvers
¢ T ¢ s : o " I 00 4 1 L . 1 !
7 3 4 5 3 7 9 3 o4 [ 8 10 12 16 15
sTCT) V(a/sec)
Fig.9 B/ aP versus air velocity
ig.7 Mean heat 1ronsfer coefficient versus
temperature difference Fig.9 hk/AJP versus air velocity
200 v ' ' ; : 18— : o . . ,
a
180 - -1
A 16t <
a
A . —
. S EN YN
ol | =
. 14 F R
[ A n
160 |- o] 4
-3
ry 12 E . -
a )
120 | = i g
L Q
10 - | 4 E
o |
. 8
= o} b
. 3 s,
e - -
n o .
80 | a -1 E
.
.
A
© 0.6+ ° -
60 | @ T g .
A - -
I © i without louvers Q ,2
o : @ : vithout louvars 04t A @ aiddle louvers "
40 A @ & . mddls louvers . O : l0ms backward lauvers 3
3 H '@ : L0ae backvard louvers ® : 10ss forvard lauvers
g © ® : 10us forvard louvers 02k A Sem backvard louvers 1
20 | A Ssm backward louvers ® : Ses forvard louvaers
m_: Sam forvard louvars
0 00 : L I A o4
i 1 A i 1 1 3 l‘ a 10 12 1L 15
E I $ 8 10 12 14 15 $
Viessec:
vic/sec*
Fig.8 Fluid friction Prssure dror versus Fig.10 A/4P versus air velocity

air velecity



104/

fap

4.

0 3 Y T T
8r h
. . (7577 reain ]
16 - R
&
a
i M .
a A .
o]
o
12 1
®
.
S
a
10 |- . :
° L]
&
08 g . T
L]
s
o
a
06 - 4 e
A a
o : withoul lauvers @ )
o4 b &  middle louvers g
: @ : l0ms backvard lovvers
® : 10ww forvard louvers
0z A Ses backward louvers 4
’ a : 5aw forvard louvers
00 s L 1 L ! 1
E ) 10 12 1% 15
)

Vin/sec)

Fig.11 B/4AP versus air wlocity

4 &

Iouvered fin ¥z 7)o F7FEHAE S
o 744 Fu Ao thsle] APHow AT
3 Az ohgd Zrh

l.

FAGA A F = £t Sk F7t
He1m, 10mm ¥ 2 ©1%3% Louverfin

o] 744 Al Yebwtth

. BERQAYAISE 4T 7V A4 F7)

stal, gekol SUtetd SrFEAUT

. gERsks £t b Z7 E A

10m/sec olalol A= 7t wyel digh @t
o} 217} v]4st, 10m/sec oldlA=
&g 2ol 7t vhEFRT

H/4Py %57} S bEel mek skl
i, A mEeA Ho gk 10mm o=
o H8h F Mol A, HAghe FuFelA
vhebuih

. Sparrow, EM. and Samie, F, Natural

Convection Analysis of Two Laterally
Misaligned Vertical Plates Situated one
above the other, Numerical Heat Transfer,
vol.4, pp.427-446, 1981.

. Suzuki, K, Hirai, E. Sato, T. and Kieda, S.,

Numerical Study of Heat Transfer system
with staggered Array of Vertical Flat
Plates used at Low Reynolds number,
Proc. of the 7th Int. Heat Transfer con-
ference, vol.3, pp.483-488, 1982.

. Davenport, C.J., Heat Transfer and Flow

Friction Characteristics of Louvered Heat

Exchanger Surfaces, Heat Exchangers
Theory and Practice, McGraw-Hill, pp.

397-417,1983.

. Kurosaki, Y., Kashiwagi, H., Uzuhashi, H.

andTang, X.Z., Experimental Study of
Heat Transfer of Parallel Louvered
Fins through Laser Holographic Inter-
ferometry, Trans. JAR, No.2,
pp-31-39, 1985.

vol.2,

. Kwon, S.S. and Kim, S.J., Air-Side Heat

Transfer in Louvered Fin Heat Exchangers,
KSARE, vol.1, No.1, pp.82-86, 1989.





