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Experimental Investigation on Flow Condensation Heat Transfer
Characteristics of R152a in a Horizontal Circular Macro-channel

XIA Yang-kai, LUO Xiang-long, HE Jia-cheng, CHEN Ying
(School of Materials and Energy, Guangdong University of Technology, Guangzhou, China, Post Code; 510006 )

Abstract; The flow condensation heat transfer characteristics of the working fluid in a macro-channel are
critical to the design of condenser in the organic Rankine cycle. In this paper, an experimental investiga-
tion on the flow condensation heat transfer characteristics of R152a with a mass flux of 131 to 306 kg/ (m’+s)
and a saturation temperature of 303 to 323 K in a horizontal smooth circular tube with 9 mm inner diame-
ter is conducted. The comparison of experimental data and the predicted values based on traditional flow
heat transfer correlations is conducted, and the correlations are revised. The result shows that the conden-
sation heat transfer coefficient and frictional pressure drop gradient of R152a present the same change
trend and amplitude under the influence of dryness, mass flux and saturation temperature. The enhanced
effect of increasing mass flux on heat transfer is more obvious in the high dryness region; the mean pre-
diction deviations of the revised correlations for heat transfer coefficient and frictional pressure drop gradi-
ent to experimental data are 5.3% and 6.3% respectively, indicating an obvious improved prediction ac-
curacy.
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Fig. 1 Schematic diagram of experimental facility

ST % A 3 R R ) SEAT AR ] B T
FIG o5, TE TR 0 Ak, TA/E TR
HEA I 58 AR A, 55 % T 0 o 55 BT I i 1
[l 1) figg Y 5 A5 e g D el 3 el BT O I 2 A
5 P R v B 0 1T, b v AR s TR U O
AR, DA EIRAT R A PID I8 7 g8 EATHE ] LA
PRUESE R R AR e M o

TESCg it R Vo i A KRR RS fit, 7K
PEIRZR 58 2l PS8 7K A KV ML RIS [ 3L
TR R . VKA A [n) ik ¥ 25 32 1 278 ~
293 K MRS 207K o ¥ /KAR B[] v B i AN 1B
P 288 ~313 K R A HIK, R KEE A, B IR FE
H 27K HLRT 9 kW AT AR Dy S # g 456 . AT
TRFE KA L T a8 2% A BE 2 DL R I B 1 v



- 98 - W hE

3 5 T

2023 4F

HEORRIE TS RGN L AIETT .

2 WV BEM B A 1 By — K&
EHAGS , TEPRAR A EE 1500 mm, T JBi7E A A
VBN, Vo R K D) 396 3 ek PN AR 22 TR] Y BR RL GE T
WE NN 9 mm, Fp42 K 12 mm; ShE 12N
32 mm, #4235 mm, A TORE A HE DU TR AR A
TRBHRRE 7R NS LA AN T S 101 43 391 5% 41 e BHL
Uk B2 I A2 JEk s (PT-100 ) 0 5 1058 KooKk 3t 11
JE OFE A R D e 25 I R A I
SRR

1 500 mm

B2 XrliREaE

Fig. 2 Structure diagram of condensation test section
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Fig. 4 Transition of flow pattern during condensation
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Fig. 5 Influences of mass flux on frictional pressure drop gradient and heat transfer coefficient
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Fig. 6 Influences of saturation temperature on frictional pressure drop gradient and heat transfer coefficient
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