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Calculation Models of Properties of POE/R32 and PVE/R32
and the Properties Analysis

Shi Hongyan Wu Jianhua

(School of Energy and Power Engineering,Xi’ an Jiaotong University ,Xi’ an,710049 , China)

Abstract The accurate calculation of thermodynamic properties of refrigerant-oil mixture is the foundation to analyze and evaluate the in-
fluence of oil on compressor. Thermodynamic property models of R32/POE and R32/PVE are provided by explicit calculation method with
the given experimental data and empirical formula. Simultaneously,the solubility and viscosity models of R410A/POE are given with the
same method for comparative analysis. The maximum deviation of the predicted values of these models to experiment data is within 5 % ,
and these simple and reliable models provide accurate and reliable ways for the optimal design and performance analysis of compressors.
Besides , the variations of solubility with temperature and pressure, and the variations of viscosity with solubility, temperature and pressure
are analyzed at GX condition. In addition,the mixture properties are studied, the results show that PVE oil is better than POE when used
with R32, and R32 is better than R410A when used with POE oil.
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Fig. 1 Comparison between model and experimental data of pressure-temperature-solubility
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Tab.1 The coefficient of correlation of solubility
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P S(FH SCYIIE SCRADE SR RO KA
ik A AHH) UEAXIAE) WEAXHAE) BRZEAAXIE % IRZEAAXIE/ %
-10 0.5 0. 180 0.177 0.183 1.69 1.62
10 1.0 0.242 0.237 0.213 2.05 11.8
20 1.0 0. 150 0. 149 0. 154 0.34 3.00
30 1.5 0.192 0.192 0.193 0.20 0.40
40 1.5 0. 140 0. 144 0. 148 2.55 5.53
50 1.5 0.112 0.115 0.117 2.89 4.38
60 3.5 0.295 0.294 0.269 0.24 8.87
70 4.5 0.325 0.325 0.300 0.03 7.77
80 4.5 0.250 0.251 0. 245 0.39 1.63
90 4.5 0. 206 0.207 0. 206 0. 67 0.03
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Tab. 3 The coefficient of correlation of mixture kinematic viscosity
£ R32&POE-VG74 R410A&POE-VG74 R32& PVE-VG68
a, 6. 8273 6. 8208 6.9372
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a, 18.597 -12.329 1.3100 x 10 °
ay -7.7253 x10"* 5.5670 x 10 ~* -10. 401
as 3.0734 x107* 1. 6609 x 10 ~* -1.6825
a, 0.2237 -3.3007 x10~* 9.0240 x 10 *
a, -0.1780 2.0518 1.9170
ag -8.6913 x10™* 6.9934 2. 0495
aq 6.2598 x107* 5.2029 x10~* -2.7616
ay - —4.4121 x107° -
n - 2.3858 x 107’ -
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