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The calculation of interaction parameters for the binary HFC mixtures

CHEN Jian-xin, CHEN Ze-shao, HU Peng
(Dept. of Thermal Science and Energy Engineering . University of Science and Technology of China, Hefei 230027, China)

Abstract: The calculation of vapor-liquid equilibria for binary mixtures was performed by Peng-Robinson
(PR) equation and the HFCs experimental data from the references, and some correlative binary
interaction parameters were obtained. Then a theoretical calculated model was set up about the interaction
parameters of binary mixtures. Using the model, random binary interaction parameters of manifold HFC
refrigerants can be calculated without requirement of the experimental data, and the deviation of pressure
that was calculated by these theoretical binary interaction parameters is below 2%. The accuracy can meet
the requirements of engineering applications.
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Tab. 1 The interaction parameters of binary HFC mixtures,

the deviation of pressure and vapor mole fraction

REY S R0 kij AAD, &y
HFC23-HFC32 16 —0.0027 0.68 0.006 8
HFC23-HFC125 19 0.0032 0.50 0.004 4
HFC23- HFC134a 14 0.0081 1.12 0.0064
HFC23- HFC143a 16 —0.0022 0.86 0.005 1
HFC23- HFC152a 16 —0.019  1.25 0.006 6
HFC23- HFC227ea 16 0.0234 2,03 0.006 0
HFC32-HFC125 25 0.0022 0.28 0.004 2
HFC32-HFC134a 22 0.0042 0.39 0.009 7
HFC32-HFC143a 48 0.0169 0.43 0.0057
HFC32-HFC152a 14 0.016 6 1.61 0.007 3
HFC32-HF(C227ea 16 0.0225 1.31 0.0059
HF(C32-HFC236ea 25 —0.0155 0.56 0.004 5
HFC32-HFC236{a 15 —0.0032 0.64 0.0054
HFC125-HFC134a 25 0.0017 0.43 0.004 4
HFC125-HFC143a 12 0.0005 0.32 0.004 6
HFC125-HFC152a 6 —0.0193 0.54 0.0085
HFC125-HFC236ea 23 0.0174 1.65 0.008 3
HFC125-HFC236fa 14 0.0220 1.44 0.009 5
HFC134a-HFC152a 13 —0.0044 0.82 0.006 5
HFC134a-HFC227ea 31 0.0091 0.64 0.0068
HFC134a-HFC236{a 15 —0.0021 0.30 0.0037
HFC134a-HFC245fa 25 0.006 3 0.52 0.003 3
HFC143a-HFC134a 42 —0.0014 0.46 0.007 0
HFC143a-HFC152a 25 0.0102 0.68 0.0059
HFC143a-HFC236fa 21 —0.0009 1.15 0.008 5
HFC152a-HFC227ea 16 —0.0085 0.63 0.007 5
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Tab.2 The k; value of ten kinds of HFC refrigerants
75 4l T ki A= 4l T k;
1 HFC-23 —0.001 9| 6 HFC-152a —0.016 9
2 HFC-32 0.008 3| 7 HFC-227ea 0.024 9
3 HFC-125 0.008 2| 8 HFC-236ea —0.007 1
4 HFC-134a 0.000 Off 9 HFC-236fa 0. 000 0
5 HFC-143a 0.008 O 10 HFC-245fa 0.012 0
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Tab.3 The calculated 45 binary interaction parameters

HFC23 HFC32 HFC125 HFCl34a  HFCl43a  HFC152a HFC227ea HFC236ea HFC236fa
HFC32 0.003 2
HFC125 0.003 2 0.008 3
HFC134a —0.001 0 0.004 1 0.004 2
HFC143a 0.003 0 0.008 1 0.008 1 0.004 0
HFC152a —0. 009 4 —0.004 3 —0. 004 3 —0. 008 5 —0. 004 5
HFC227ca 0.011 5 0.016 6 0.016 6 0.012 5 0.016 5 0.004 0
HFC236ea —0.004 5 0. 000 6 0. 000 6 —0.003 5 0.0005 —0.0120 0.008 9
HFC236fa —0.001 0 0.004 2 0. 004 2 0. 000 O 0.004 0 —0.008 4 0.012 5 —0.003 5
HFC245fa 0.005 0 0.010 1 0.010 1 0.006 0 0.010 0 —0.002 5 0.018 5 0.002 5 0.006 0
1600 F —— = 303.15 A
fr L 2400 | 313.15
1400 2200
1200 2000 303.15
s 1800
£ 1000 g
g 2 1600 293.15
g B
z 800 S 1400 T
o a,
400 1000 1 273.15
800 W
263.15
200 600 _ - —s——u—j
o b v v e e e 400|—""-.‘_T""""'1'
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
mole fraction of HFC125 mole fraction of HFC32
(a) HFC125/134a (b) HFC32/143a

1 HFC125/134a #= HFC32/142a &k FHriH £ 4& R
Fig. 1 The calculated results of HFC125/134a and HFC32/143a in vapor-liquid equilibria
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