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In the background of recent environmental problems, more environmentally friendly refrigerants are required.

Low-GWP refrigerant mixtures including HFO-1234yf are expected for stationary air-conditioning use in next

generation. In this study, vapor-liquid-equilibrium properties were measured for binary R125 and R134a / HFO. And

liquid-viscosity and -density were measured for binary R32 and R125 / HFO. And calculation model representing

measured data were developed. Therefore, the applicability of the refrigerant mixtures to room air-conditioner were

evaluated.
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Fig. 1 Diagram of VLE Measurement Apparatus
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Table 1 Fundamental Constants for HFCs? and HFO?

Property R32 R125 R134a HFO1234yf
M [g/mol] 52.02 120.02 102.03 114.042
T. ['C] 78.1 66.0 101.2 94.7
P. [kPal 5782 3618 4059 3382
o] 0.277 0.305 0.327 0.280
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Table 2 AAD [%] and Mixing Parameters for Saturated

Pressure Calculation

EoS PR Helmholtz
. Optimal|Not Used|Optimal|Estimated
Mixing Prameter

(k12) (kr2) (&2) (&12)

R32 / HFO 0.6 5.4 0.9 2.9
0.030 | (0 (-35.8) | (-43.0)

R125 / HFO 0.6 0.7 0.4 10.0
(0.009) | (0 (15) | (182

R134a / HFO 0.5 2.5 0.2 3.7
0.0200 | (0 (-10.3) | (-25.0)
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Fig. 2 Results of VLE Measurements
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Table 3 AAD [%] for Liquid-Viscosity and
Liquid-Density Calculation
EoS Helmholtz PR
Mixing . . .
Prameter Optimal Estimated | Optimal
Liquid- | R32/HFO 7.1 8.3
Viscosity | R125/HFO 2.4 5.4
Liquid- R32/HFO 0.7 0.9 9.7
Density R125/HFO 0.5 1.4 2.2

K T T T T T T
0.201 .
0.15F .
0.10[ R32/ HFO1234yf
r Exp. Calc.
[ O —— 0/100wt%
L A —— 30/ 70 wt% 4
005 o —— 50/50wt% 7]
= 70/ 30 wt%
L, - & —— 100/0wt%
N ot I . I . I . I
2 T T T T T T
3 0.20
2 3
S i
0.15}
0.10F R125/ HFO1234yf
- Exp. Calc.
[ o —— 0/100wt%
L& —— 30/ 70 wt%
0.05_— O —— 50/50wt% ]
L 70/ 30 wt%
& —— 100/ 0 wt%
ot . I . I . I . I . i
10 20 30 40 50
T[°C]

Fig. 4 Results of Liquid-Viscosity Measurements
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Fig. 6 Results of Cycle Simulation on P— A Diagram
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