Au) 2 =24 A 14 & A 4 £(2002)/pp. 285~292 285

R-404A/POE 2 &3 E&9 F714# &34

of B ¥ % 9 %7
obFuisti il Z)AF s, olFdEE A R AL TR

Vapor Pressure and Miscibility for R404A/POE Oil Mixtures
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ABSTRACT: The vapor pressure and miscibility measurement apparatus was developed and
used to obtain data for refrigerant/oil mixture. The vapor pressure and miscibility data for
R-404A/32 1ISO VG polyol ester (POE) oil mixture and R-404A/46 ISO VG polyol ester oil
mixture are obtained over the temperature range from —20 to 60°C with at 10C intervals and
the oil concentration range from 0 to 70 wt%. Using the experimental data, an empirical model
was developed to predict the temperature vapor pressure-concentration relations for R-404A/
46 ISO VG polyol ester oil mixtures at equilibrium. In the R-404A/32 ISO VG polyol ester oil
mixture, the average root-mean-square deviation between measured data and calculated
results from the empirical model is 1.24% and in the R-404A/46 ISO VG polyol ester oil
mixture, that is 1.37%. Miscibility for R-404A/32 ISO VG polyol ester oil mixture was
observed all over the experimental conditions. Immiscibility for R-404A/Solest 46 oil mixture
was observed at the low oil concentrations (20~30 wt%) over the high experimental
temperature range (50~607C).

Key words: Concentration( %), Vapor pressure(Z7]%}), Miscibility(¥F24), POE(EE o)
H 2), R-404A, Refrigerant oil(*d 7] &)
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1. Constant tempera—- 7. Digital pressure trans-

ture bath ducer(60bar)
2. Equilibrium cell 8. DC motor and stirrer
3. Magnetic stirrer 9. Constant temperature
4. RTD bath(control)
5. Charging valve 10. Digital thermometer
6. Digital pressure 11. Digital pressure indicator

transducer(20 bar) 12. Magnetic stirrer controller

Fig. 1 Schematic diagram of experimental ap-
paratus.
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Table 1 Typical properties of oil

Items Property
Company CPlL. Eng. |CPIL Eng.
Model Soleast LT 32| Soleast 46
Molecular weight, g/mol 520 550
Viscosity, ¢St @40C 30.7 505
Viscosity, ¢St @100C 54 70
Density, g/ml @20°C 0.965 0.918
Pour Point C —48 —45
Flash Point, CO.C, C 248 248
Fire Point, C.OC, C 273 276
Specific Gravity @20C 0975 0.925
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Fig. 2 Comparison of the measured vapor
pressure of the R-404A with data in
REFPROP 6.01 data.
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Fig. 3 Vapor pressure for the R-404A/POE oil mixture as a function of temperature and oil con-

centration (0~ 30 wt%).
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(b) R-404A/Solest 46 mixture

Fig. 4 Vapor pressure for the R-404A/POE oil mixture as a function of temperature and oil con-

centration (30~ 70 wt%).
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Table 2 Constants in equation (1)
O cation Solest LT 32 (wt%) Solest 46 (wt%)

Coeff. 0~30 30~70 0~70 0~30 30~70 0~70
2 5.000 7.120 3.820 2737 4508 6.147
a, 310434 | —1352820 | 518917 1353.004 81.898 —867.047
a3 —245361.197 | 44775178 | —217795.145| —356797.959 | —154105.399| - 15977.618
ay 2.262 0.211 3.430 6.945 2.465 0.770
as -2051.374 | —97633 | 1928897 | —4316735 | —1321.743 | —339.858
a 384696.033 | 12094764 | 269871.867 | 645583579 | 180724995 | 37884126
a; -0.787 —0.306 —0.960 —3.079 -0.716 —0.358
ay 757.795 155.104 528.214 1902.601 373.662 166.062
ag —146408.391 | —20425.001 | —73036516 | —284141.328 | —50030.283 | — 19835278
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Fig. 5 Comparison of the measured vapor pressure for the R-404A/POE oil mixture with empirical

model.
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Table 3 Miscibility data of the R-404A/Solest
LT 32 mixture at various oil concen-
tration

Table 4 Miscibility data of the R-404A/Solest
46 mixture at various oil concentra-
tion

Nominal | Qil concentration [%](Mass fraction)

temp.
¢y | 5% | 10% | 20% [ 30% | 509 [ 70%

Né)minal Oil concentration {%](Mass fraction)
emp.

[c 5% [10% | 20% 30% | 50% | 70%

~20 | Clear | Clear | Clear | Clear | Clear | Clear
~10 | Clear | Clear | Clear | Clear | Clear | Clear
0 Clear | Clear | Clear | Clear | Clear | Clear
10 Clear | Clear | Clear | Clear | Clear | Clear
20 Clear | Clear | Clear | Clear | Clear | Clear
30 Clear | Clear | Clear | Clear | Clear | Clear
40 Clear | Clear | Clear | Clear | Clear | Clear
50 Clear | Clear | Clear | Clear | Clear | Clear
60 Clear | Clear | Clear | Clear | Clear | Clear

—20 [Clear|Clear| Clear Clear |Clear|Clear
—10 |Clear|Clear| Clear Clear |Clear|Clear

0 Clear|Clear| Clear Clear |Clear|Clear
10 |Clear|Clear| Clear Clear |Clear|Clear
20 |Clear|Clear| Clear Clear |ClearClear
30 |Clear|Clear{ Clear Clear |Clear|Clear
40 |Clear|Clear| Clear Clear |Clear|Clear
50  |Clear|Clear|2-Phase-2|2~Phase-2|Clear|Clear
60  |Clear|Clear|2-Phase-2|2-Phase-2|Clear|Clear
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