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Abstract: The convective heat transfer of a crossflow fin-tube heat exchanger was studied numerically. In
order to investigate the dependence of the heat transfer performance on the fan position, several cases with
different blowing and suction types were selected for the fan position. A staggered tube arrangement was
used for the heat exchanger, and the temperatures of the tube wall and air were 50°C and 30°C, respectively.
The three-dimensional flow structures were examined based on the results. In addition, the convective heat
transfer coefficient and mean temperature difference between the inlet and outlet of the heat exchanger were
analyzed for the various fan positions, and the heat transfer performance was investigated
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(a) Numerical model and velocity vectors

50

45

40

35

Pressure(N/m2)
58 % 8

,_.
S

—_—.

00 09 18 20 36 45 54 63 72 81

w

Flow rate(m3/h)

(b) Flow rates of fan at different pressures

Fig. 2 Fan model and characteristic curve
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(a) x-velocity
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Fig. 3 x-velocity and temperature of a fin-tube
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S E YA dudr]e] ARE dus -0,
SR ddS +0e2 AHsta X, S Blowing
Hefel -10mm ~ -90mm3¥}  Suction B <1
+10mm ~ +90mmo 2 WIIA|AZPHA 4] 5] 4]
< FIYsth dTek E7v U7 el
T2 Y= 3719 2%5= 30315 K BEE
lkg/m?, SAZEL 0.027 W/m— K, AgH|Ge
1005 J/kg— K, AAATE 1.89%x10 °Pa » s°|
o FHO 2xi= 32315 A% AAGFIL F
AAE dHA=E 167 W/ m— K9 AL6061-T6=
Aty dugkrio) Adey #AA"E SxEE

fetol dugr)e] s GHOREE Sm
"olzl 9ol 9w AS AT Wo] da
71 el AT W A TP A



274 7 9
320
—g—Moh et al.
319 A
\ - Prosent
318
¥ 317 -
2
g
2 316 -
-3
£
= 315 -
314

313

[¢] 1.5 25 35 45 L, 6.5
Velocity[m/s]

Fig. 4 Comparison of the predicted temperature

—10mm °|B& RE X, o dsi U
qg= = gl duo] Aegd
AT A Fgstaat s sl g
PAT A EAEA 7] Wil
Moh F¥e] Z71o| digk A
Fig. 3o FE7}F oy widd 4
1.5m/s¢ 6.5m/s<l Aol thJ
CEEEE YERAS f&o] SR A §-
sto] A A1 FAe
Al AEgS BT
al

Holel Wl f4

E
>~

>,

BN

e

o

o\
ol
1%
)
o

Oolt
A,
32
O

He o

ro
bl
N
2ood do o ong o 4 -

Rl Lo

1/
(‘v

g
2
o4
~N
N
N
ot 2 rlo p@ O Hi

Bl oot K
dob 2 Nt of i o

it
2t
£
)
=1
Gl %0,
rr
J[m
o,
o
)
o
0,

B rfop

a,
&3
(0}
o
)
2
o2
18
=
= 4
:Oé

o
sl A=5-
AzbE oF 1,000871 2 AA skl

& 12709 X0 Bi@ aiAo] o] Hle
™ Fig. 59 z=20mmol W3]+ x-y plane?]

Temperature

3230

320.6

318.1

315.6

31341

310.6

308.1

305.6

B

303.1

|

!

TEmpcralure
3231

3181

315.6

il

33a

|

310.6

308.1

305.6

8 +90

Fig. 5 Temperature distributions (z=20mm)
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Fig. 8 Area averaged velocity at plane A
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