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ABSTRACT: In this study, condensation heat transfer coefficients (HTCs) of 2 nonazeotropic
refrigerant mixtures of HFC32/HFCl134a and HFC134a/HCFC123 at various compositions were
measured on a horizontal smooth tube. All data were taken at the vapor temperature of 39C
with a wall subcooling of 3~8K. Test results showed that HTCs of tested mixtures were
11.0~85.0% lower than the ideal values calculated by the mass fraction weighting of the pure
component HTCs. Thermal resistance due to the diffusion vapor film was partly responsible
for the significant reduction of HTCs with these nonaéeotropic mixtures. The measured data
were compared against the predicted ones by Colburn and Drew’s film model and a good
agreement was observed.

Key words: Condensation heat transfer($%%d4g), Binary refrigerant mixture(o]¥ E#u
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Fig. 1 Schematic diagram of the apparatus.
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Fig. 2 Detailed description of test tube.
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Table 1 Composition and GTD of tested zeo-
tropic mixtures (P=300%kPa)

R32/R134a R134a/R123
R32 |GTD(K)| Rl34a |GTD(K)

Case 1 0.00 0.00 0.00 0.00
Case 2 0.39 5.04 0.08 9.76
Case 3 0.64 341 0.29 26.20
Case 4 0.84 1.83 0.55 22.94
Case 5 1.00 0.00 0.74 14.58
Case 6 - - 0.86 7.64
Case 7 - - 1.00 0.00

C A3 - BB

I Fig. 37 Fig. 4= HFC32/HFCl34a8 &%+
et Ho AT &5 dASAFRE 249
a2 JEerd Zlejrh H@elA HFC32/HFC134a
of A uwe dHAGAFE FHET HFC32
Yool zgo] F7IelHA AFERER EAE
Fol At o] g h(Fig. 49 )R} Case
29 AH$ 157~205%, Case 39 7<¢ 21.0~243
%, Case 42 7% 11.0~169% 2 A ‘tebwc}.
Fig. 59 Fig. 6& HFC134a/HCFC1239] <&
TFuj et FANA FHS 5 AALAFE A
o g2 vebd Rdd HFC134a 9
o] FttHAM AJFEEGE JFAE Fol AN
o] 4A Q) F(Fig. 69 AR Case 29 A%
18.2~23.3%, Case 39 %% 50.0~55.1%, Case 4
o] AL 71.1~787%, Case 59 H$ 70.2~85.0

*Wl‘
o oX o

HFC32/HFC134a
P=300kPa

L L A 1 L
0.00 0.25 0.50 0.75 1.00
Mass fraction of HFC32

Fig. 3 GTDs of HFC32/HFC134a.
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Fig. 4 Condensation HTCs of HFC32/HFC134a
on a smooth tube.



F3 o)A olg YUY &5 dARAT 1053

40

HFC134a/HCFC123
P=300kPa

case 2 case 6

case 1
L 1

., caser
0.00 0.25 0.50 0.75
Mass fraction of HFC134a

Fig. 5 GTDs of HFC134a/HCFC123.
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Fig. 6 Condensation HTCs of HFC134a/HCFC-
123 on a smooth tube.
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Fig. 8 Comparison of measured HTCs with
calculated ones by Colburn and Drew’s
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Fig. 9 Comparison of measured HTCs with
calculated ones by Colburn and Drew’s
film model for HFC134a/HCFC123.
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