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Flow Condensation Heat Transfer Coefficients of
R22 Alternative refrigerants in Aluminum Multi—-Channel Tube

Ki-Young Lee, Min-Hang Lee, Dongsoo Jung”'
"Department of Mechanical Engineering, Inha University, Inchon 402-751, Korea

ABSTRACT : Flow condensation heat transfer coefficients(HTCs) of R22, R410,
Propane(R290) were measured inside a horizontal 9 hole aluminum multi-channel flat tube.
The main test section in the refrigerant loop was made of a 0.53 m long multi-channel flat
tube of hydraulic diameter of 1.4 mm. Refrigerant was cooled by passing cold water through
an annulus swrrounding the test section. Data were obtained in qualities of 0.1~0.9 at mass
flux of 200~400 kg/m?'s and heat flux of 7.3~7.7 kW/m’ at the saturation temperature of 4
0C. All popular heat transfer correlations in single-phase subcooled liquid flow and flow
condensation originally developed for large single tubes predicted the present data of the multi
channel flat tube within 25% deviation when effective heat transfer area was used in
determining experimental data. This suggests that there is little change in flow characteristics
and patterns when the tube diameter is reduced down to 1.4 mm diameter range. Hence, a
modified correlation based on the present data was proposed which could be applied to small
diameter tubes with effective heat transfer area. The correlation showed a mean deviation of
less than 20% for all data.
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Fig. 1 Details of test section.

JaE 718S AHEEA ¥ &
plavg HEE AL
—-%—756}71 A8 2E F
%2 AUEZ FHS
AP%E}%G Hd 4 kW
qE7|E AP 7hdE A
Abgsle] g d7)e FF EFE
| . og7] HolE 4000 mm AES ¥
d #e MAAzte] Yoyl GEE FEelA
EA A4 JEE o] FA & T APFd
7}
_7[:
=

gu) 288
e AT + A& A
fek £9 Yolel fFL
Al 4z FRel 20

o
ek
»

e F3A
FEY + AES o

[}
Stk 1 =
*H5 AXNE

wn Jo r_,_,

AgRe Flg 19 ge A% o] 0|52
FAsEY WRoE: ¢FvFE IR
e Y

o WAz gzl 15 2 mm°l H3e
AT =¢ FAIE g FAF
¥ EdzHoz AFsid dEdI

nl9.
W
e
v
[
a0
lo
fu
2,
b rE
X ob o ofh

AL

8
>
ot
o

H 233

e

o}, Fig. 25 & APdAM A23 ¢Fvy Fd
#L wHe Fo FAFFAAES d ‘gu}m
F23 o 9T Alole A Tl Eo] &

27 3t gFHFE o] w3t Fig. 10;]/\1
2 £ %] A o] e FAYF 2
o] 530 mmel® Wulel {IF FHeAMEEH T5

mme Ao 2 o EAE ALgele u#e 9F
Fdo & 18709 T-type AUH(36 gage)E #H
HAA HALEE ZFH =AUt

FAYE AEFAAM Yo B9 2EE 53
371 98l AYE7F 001TS RTDE AHE3Ix
Yo 29 gHL +01% FUEES 71 YEAR
2R3, Ao Abgd EAde 4 A
AANE EF AREd A AYsA 2AEHUG
Zoz 48, £, 49 59 RE AZe FF

[o3

|0.4

~@DDDDD@D}}

1.75 0.91]

Fig. 2 Multi-channel test tube.
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Fig. 3 Heat balance for single-phase liquid
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Fig. 4 Experimental data and predictions of
propane for single-phase liquid flow.
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Fig. 5 HTCs of R22, R410A and Propane at
200 kg/m’s in a multi-channel flat
tube.
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Fig. 6 HTCs of R22, R410A and Propane at
300 kg/m’s in a multi-channel flat
tube.
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Fig. 7 HTCs of R22, R410A and Propane at
400 kg/m’s in a multi-channel flat
tube.
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Fig. 8 Deviation of various correlations

against the present data when

effective area is used.
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