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Condensing Test of R404A Outside Horizontal Enhanced Tubes
and Method of Data Processing

Ouyang Xinping Yuan Dacan Zhang Tongrong

(Institute of refrigeration technology, University of Shanghai for Science and Technology, Shanghai, 200093, China)

Abstract Condensation of refrigerant R404 A on doubly-enhanced tubes and convection heat transfer of water inside tube were measured
and analyzed. The experimental data were processed by Wilson graphical method and Gnielinski method. Theoretical analysis and experi-
mental studies show that the Gnielinski method is more appropriate to process the experiment data of doubly-enhanced tubes inside and
outside surface heat transfer coefficients than the Wilson graphical method which will engender great error. The correlations of convective
heat transfer inside tube and condensation heat transfer outside tube were obtained. The heat transfer enhancement ratios of inside and out-
side tube are 2. 17 and 7.91, respectively. The condensation surface heat transfer coefficients of non-azeotropic refrigerant R404A on en-

hanced tubes increase with increasing wall subcooling degree which present a different variation trend from pure refrigerants condensation

on smooth tubes. That is mainly due to the vapour diffusion layer formed between the liquid film and the vapour bulk.
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Fig. 1 Schematic diagram of condensation heat transfer system

HHVEFIIE R R GE AN B | A 8000 B s, 28 R e
BEAE R — R R P9, Il el T AR B T, 22 M o 28 A
AT R v BN o 7 ¥4 50 DA TRT A 08 28 o i 2%\ D U
AR A TS | h WA 0 21 26 K48 S m, BEAT
WEIEZE K o BIG Ve R Z8 R Ged T 0, IEA AR S A
TV TR V4 U5 DAy YRR TR E AR, A1 AN AT 2

KA B 28 G253 R 7% AN 7K AT B 4% B3 0 7K A0 36
R MK 22K 5 R RGBT, AR LIS o A0
P B A W B S R A 2R R A A SR
TET ) 1 4 70 AR S AR T, 4 el K SR R Bh A 38 o v
MoK L ik 7K 5 I 1 AR SRR, 5 2 R K iR
Frafe i, o e, PR R BETTE AR BEE, 5
HP RV R ZEVR I AT, PR K SRS R ER . £
7K 8 A R A R PR R WA v A K ) R ]
B & T REKA 5 2wV LAV J ) £ WK

AR, M & R YRS G R o 32 [ s v A o 44
o B £ K I WO . SE G R Y 2 S
R BT 1.

SEEG A O — b H AT A A XU 55 1 Y v BE AR A A
TR AR AR A ) BE Al L TR, A O N R B0k
Tl FRIEHIARANE 2 Pros , RSN 2 Pos.

F1ETEMEME

Tab.1 Main measuring instruments
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Fig. 2 Surface structure of condenser tube
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Tab. 2 Structure parameters of condenser tube
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Fig. 4 Inner flow resistance coefficient of enhanced tubes
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