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Condensation heat transfer characteristics of hydrocarbon
refrigerants R-290 and R-600a inside horizontal tubes
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ABSTRACT

An experimental study on the condensation heat transfer coefficients of R-22, R-290 and
R-600a inside horizontal tube was performed. Heat transfer measurements were performed for
smooth tube with inside diameter of 10.07 mm and outside diameter of 12.07 mm and inner
grooved tube having 75 fins whose height is 0.25 mm. This study was performed for
condensation temperatures were from 308 K to 323 K, and mass velocity of 51 kg/mzs - 250
kg/mzs. The test results showed that the local condensation heat transfer coefficients
increased as the mass flux increased, and also the effect of mass flow rate on heat transfer
coefficients of R-290 was less than R-22. In addition, heat transfer coefficient of R-22
increased to a larger extent than R-290 and R-600a as the mass flow rate increased. Average
condensation heat transfer coefficients of natural refrigerants were superior to that of R-22.
The present results had a good agreement with Cavallini-Zecchin’s correlation for smooth and

inner grooved tubes.
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Fig. 3 Comparison of heat transfer coefficients
with existing correlations for R-22.

g@sittn AZEE Traviss 5,” Cavallini-
Zecchin,™® Shah™ So] #etet Ao 53 u
2 - HESAY. o w, WHALAANY AH4
Ade HGHAMY Agd HEHHFINE
3t #3989 1 23E Fig. 3~59 YEY
Aed, $EEALAFE FIF SEsE 27
dE dAl FAsAY Ay A A=)
ot wel ZxHoz Fadgo od A
ko oute]l TA7F FUIEIHA X&) T

ok OIN OIN

2w ohet 370N AAR WsHAA 2719
Fdol HUHOR Fasy] dEold AZan,

Fig. 3& R-22¢] ik 447 E HAM I+F
 Fde A A ABAEF ¥ Aot
JgA & F 9l A ol £ AEF AN
9e AFHEY doAs Shahd Aol St &

£ QAR Axd we dALE
FgHo ALBG UHA#HY A7t A Tt
< 7 g 2 AolE B zy

T Hlay #& 4"]% B
ola gt a2 R AFHKHolt e 2
FH4 AMH 22 E Cavallini-Zecchin®] 434
o] 7} & X3t

Fig. 4& R-290°1 i3t AdZ2#4E oA o
% oo A A ABAEFH vad Aolh.
A & F dE A Zo] ¥ AFHES
Hol & Cavallini-Zecchin®} 4jo] 7}& & oz 3
2 dew, FFHFe H$rh WEAB] A

Fl

£

=
o

| G, ke/m’s 1024 1927 1036
This study [} Pay ®
Traviss [
Cavallini-Zecchin =~ — — — — —_—
I” | Shah ————— —_—

h kWim?K]
o - N w » (4] [+ - (-] ©

1.0 09 08 0.7 0.6 05 0.4 03 0.2 0.1 00

X

Fig. 4 Comparison of heat transfer coefficients
with existing correlations for R-290.
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