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Investigation of vapor-liquid equilibrium of HFC125/134a system
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Abstract

Vapor-liquid equilibrium apparatus is designed and set up. The vapor-liquid equilibrium
data of the binary system HFC125/134a are measured in the range between 258.15 and 283.
15K at five compositions. Twenty-five equilibrium data are obtained. To verify consistency
of these data, they are tested for thermodynamic consistency. Based upon the present data,
the binary interaction parameter for CSD and RKS equation of state is calculated at five iso-
therms and comparison with the data in the open literatures is made. Results of Nagel and
Bier are in very good agreements with those from this study within 0.32~1.11% for bubble
point pressure and —0.66~0.18% for vapor mole fraction.
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Table 1 Vapor-liquid equilibrium data from available data
Mixtures Author(year) Temperature range No. of data points
Fujiwara et al.(’92) 273.15K 6
Higashi(’95) 283.05~313.06K 12
R32/134a Nagel and Bier(’95) 203~369K 50
Jung(’97) 263.15~323.15K 21+14*
Kim and Park(’97) 258.15~283.15K 22
R125/134a Nagel and Bier(’95) 206~364K 31
Nagel and Bier("95) 205.02~360.73K 12
R143a/134a -
Kubota(’93) 278.15~333.15K 31+10*
Nagel and Bier(’95) 205~345K 34
R32/125 Hig?shi('QS) 283.07~313.04K 14 +8*
Fujiwara et al.(’92) 273.15K 8
Zhelezny et al.(’95) 280.15~337.65K 17
R32/143a Fujiwara(’92) 273.15K 6
R125/143a Nagel and Bier(’96) 205.33~343.12K 19
Zhelezny et al.(’95) 282.01~331.14K 10
R32/152a Fujiwara et al.(’92) 273.15K 6

* Number of data points of pure refrigerants
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Table 2 Vapor pressure coefficients to Equation(9)

Fluld n k| a) kz a, k3 ajs k4 ay k5 as
R23 4| 11—7.331225|1.5| 1.454741 | 3 | —2.876237| 6 | —1.446653| — -
R32 4| 11—7368346)1.5| 1.348312 | 3 | —2.488136| 6 | —1.717491 | — —
R125 4 111—7390496| 1.5} 1.243800 | 3 § —3.210086| 6 | —2.091729) — —
R134 4 {1|—-7475494]1.5| 1.880554 | 3 | —8.021970| 6 { 83.583759 | — -
R134a | 5|1 |—7.684890) 1.5 2.312816 | 2 | —2.051899| 4 | —3.528461 | 6.5 | —0.130941
R143a (4 |1 {—7.310777 1.5 | 1.499193 | 3 | —2.936954| 6 | —1.510775| — -
R152a | 5| 1 | —7.481531}1.5| 2.342874 | 2 | —1.953010| 4 | —2.389405 | 6.5 | —1.438490
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Table 3 Constants in equation of activity
coefficient of Margules for

Mg

Table 4 Constants in equation of activity
coefficient of Van Ness et al. for

HFC125/134a system HFC125/134a system
Temperature(K) A, Ay Temperature(K) A’ B D’
263.15 0.0660 0.0576 263.15 —0.1735| —0.0610 | —0.1204
273.15 0.0363 0.0684 273.15 —0.1433| —0.0240 | —0.0926
283.15 0.0490 0.0771 283.15 —0.0600| 0.0198| —0.0574
293.15 —0.0029 0.0899 293.15 —0.2709 | —0.0621 | —0.1455
303.15 0.0407 0.0700 303.15 —0.0233] 0.0438 | —0.0320

Table 5 Relative deviation between calculated and measured data for HFC125/134a system from

thermodynamic consistency
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Fig.1 Vapor-liquid equilibrium for HFC125/134a

system from thermodynamic
consistency
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Table 6 Interaction parameters for
HFC125/134a system from CSD
and RKS equation of state

Interaction parameters(f,,)
Temperature(K) oD RKS
263.15 0.0000 0.0027
273.15 - 0.0006 0.0008
283.15 0.0006 0.0010
293.15 —0.0013 —0.0023
303.15 0.0000 —0.0016
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Table 7 Vapor-liquid equilibrium data for

HFC125/134a system
T(K) P(kPa) MOlt’:) fr.action of HFC125
Liqud Vapor
253.732 0.1853 0.3513
294.551 0.3258 0.5324
263.15 345.038 0.5084 0.6921
374.961 0.6265 0.7770
431.725 | 0.8136 0.8947
368.922 0.2000 0.3622
413.794 0.3258 0.5043
273.15 483.250 0.5061 0.6734
527.251 0.6228 0.7663
600.363 0.8120 0.8910
513.862 0.1992 0.3516
582.588 0.3466 0.5064
283.15 659.685 | 0.4884 0.6562
709.878 | 0.6084 0.7482
816.401 0.8102 0.8819
681.304 0.1794 0.3081
779.253 0.3461 0.4836
293.15 871.814 0.4898 0.6324
993.449 0.6646 0.7782
1,083.778 0.8078 0.8767
908.287 0.1786 0.2802
1,021.985 0.3298 0.4562
303.15 1,138.136 0.4737 0.6215
1,288.985 0.6597 0.7657
1,408.670 0.8075 0.8648

Table 8 Relative deviation between calculated
and measured data for HFC125/134a
system from CSD and RKS equation

of state
Equation R.M.S.
of state |4Pww(kPa)| Pui( %) Ay y( %)
CSD 3.2545 0.41 0.0081 | 1.93
RKS 3.7541 0.63 0.0099 | 1.86
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Fig.3 Vapor-liquid equilibrium for
HFC125/134a system in the temperature
range of 263.15~303.15K
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