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Abstract The two-phase flow-condensation heat transfer experiment of R134a inside the micro-fin tube was operated on the test bench,
the influence of working conditions and micro-fin tube structural parameters on the pressure drop was studied, and its correlations were al-
so used to predict the pressure drop inside the tube in this study. The experimental results show that the pressure drop is positively correla-
ted with mass flux and fin helical angle; however, they are negatively correlated with condensation temperature and Re of cooling water.
Correlations of Cavallini et al., Haraguchi et al., and Pierre have good predictive effects on the pressure drop with an average prediction
error of less than 17% , while the correlation Goto et al. overestimates the pressure drop. Based on the pressure drop experimental data of
R134a, the functional relationship between @ /@, and Xit was fitted again and referred to the computing mechanism of Goto et al. for cor-
relation. Then, a new correlation for predicting the pressure drop inside the tube is put forward, and statistic test shows that the prediction

error of the new correlation is within +30% and the average prediction error is less than 10%.

Keywords micro-fin tube; flow condensation; pressure drop; correlation
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Fig.1 Principle of the flow condensation heat transfer

inside the tube
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Fig.2 Principle of the heat transfer in the test section
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Tab.1 Structural parameters of internally ribbed tube

=gl 1# 21
YETEAM/ (°) 18 28
JH1 75/ mm 0.23 0.23
fil%x 60 60
YA/ (°) 24.5 24.5
Wi/ mm 0.4 0.4
il %/ mm 0.2 0.2
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Tab.2 Properties of R134a under the working conditions

S By
A/ C 35 40 45
J%J1/MPa 0.8870 1.0166 1.1599
Wk B/ (kg/m’) 1167.5 1146.7 1125.1
SIRERE/ (kg/m’) 43.42  50.09 57.66
WIARZEEEX107*/ (Pa/s) 1.72 1.61 1.51
SARFEE/ (Pa/s) 12.1 12.4 12.6
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Fig.3 The influence of the test conditions on the pressure

drop inside the tube
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Fig.4 The influence of the helical angle on the pressure

drop inside the tube
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