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Study for the vapor-liquid critical point of ternary mixture composed of next
generation refrigerants

HIGASHI, Yukihiro

3,400,000

There is an urgent need to search for new substances to replace fluorocarbon

refrigerants, which are thought to be the causative agents of ozone layer depletion and global
warming. However, | found it was difficult to search for candidates from a single substance based on

the results of our previous research. Therefore, ternary or multi-component mixtures are considered

as an expecting candidate. The thermodynamic properties that form the basis of the development of
three-component refrigerants are still unknown, and even reliable estimation methods have not been
completed. In this study, the critical constants, which are the most fundamental thermophysical
properties, were obtained from experiments for three kinds of ternary refrigerant mixtures (R32 +
R1234yf + C02, R32 + R1234yf + R290, R32 + R1234yf + R1123) with high accuracy. Then, the
conventional estimation methods were compared with the present results.
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Mix_A
Mix_B
Mix_C
Mix_D
Mix_E
Mix_F

21.5 mass% R32 + 75.5 mass% R1234yf + 3.0 %mass% CO2
44.0 mass% R32 + 52.0 mass% R1234yf + 4.0 %mass% CO2
29.0 mass% R32 + 65.0 mass% R1234yf + 6.0 %mass% CO2
21.0 mass% R32 + 71.1 mass% R1234yf + 7.9 mass% R290
21.2 mass% R32 + 19.3 mass% R1234yf + 59.5 mass% R1123
21.2 mass% R32 + 38.5 mass% R1234yf + 40.3 mass% R1123

R32+R1234yf+C0O2 370 R32+R1234yf+R1123
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Fig.1 R32+R1234yF+C02 Fig.2 R32+R1234yF+C02

Table 1 3
Mix_A Mix_B Mix_C Mix_D Mix_E Mix_F
350.95 353.00 355.10 340.36 346.48
356.40
352.48 355.57 354.91 340.33 346.00
Tc/K 358.76
0.44 0.73 -0.053 -0.009 -0.14
0.66
4536 4552 4796 4647
Pc/ kPa 4654 n/a n/a 4336 4817 4672
2.60 -4.75 0.44 0.54
460 449 450 460 485 503
pc/kgm-3 455 445 449 423 480 470
1.09 -0.89 -0.22 -8.04 -1.03 -6.6
REFPROP 10.0
3
(true critical
point)

(pseudocritical point)

NIST

REFPROP 10.0
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