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Abstract

This paper is concerned about alternative refrigerants for HCFC22 used in room air
conditioners and heat pumps. Computer simulation of residential air conditioners using re-
frigerant mixtures is carried out. Following refrigerants are selected as the pure refrigerants
constituting the mixtures studied: R32, R124, R125, R134, R134a, R143a and R152a. Simu-
lation results are presented for the following mixtures: R32/R134a, R32/R152a, R32/R134,
R32/R124, R143a/R134a, R143a/R152a, R143a/R124, R125/R134a, R125/R152a, R125/R124,
R32/R152a/R134a, R32/R152a/R134, R32/R152a/R124. The best fluid is found to be the ter-
nary mixture of R32/R152a/R124. For that mixture, the coefficient of performance(COP) and
volumetric capacity for refrigeration (VCR) are 13. 7% larger and 23% smaller than the re-
spective values for HCFC22. R32/R124 mixture is the best binary fluid pair whose COP and
- VCR are 13. 4% larger and 9. 6% smaller than those for HCFC22.

Nomenclature

A Heat transfer area 'm?2]

Cp Specific heat kJ/kgC]

H,h Specific enthalpy kJ/kg]

m Mass flow-rate kg/s]

ILMTD Log mean temperature difference ]

P Pressure kPa]

Q Rate of energy Watts]

RE Array containing residuals

U Overall heat transfer coefficient 'W/mz2C]

S Specific entropy kJ/kgC]

TS Heat transfer fluid temperature K or C]

\\Y Power 'Watts]
v Specific volume m3/kg]

VA Array containing unknowns

VCR  Volumetric capacity for refrigeration  [kJ/m3]
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Greek symbols

Ec Isentropic compressor efficiency

&hx Heat exchanger correction factor

Subscripts

air Air stream
amb Ambient

C Condenser
dis Discharge
E Evaporator

HX Heat exchanger

1 Liquid

ref Refrigerant
sub Subcooled
SUC Suction

sup Superheated

tp Two-phase
\ Vapor
I.M &
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Table 4 Summary of the performance of refrigerant mixtures

| IR1 | IR2 | IR3| X1 | x2 | X3 | cop Ch(a:)ge (k‘ﬁ:% i‘:tsiso' (E;“; ) (E‘E’j;) {K“;'
7]-5_&n R22 | R22 | | 1 3.37| 0 | 3735 | 3.3 | 614 | 2015 | 360
1 | R32 |R152a|RI124| 0.2 | 0.2 | 0.6 | 3.83 | 13.7 | 2878 | 3.4 | 412 | 1409 | 352
2 | R32 | R124 0.3 | 0.7 3.82 | 13.4 | 3377 | 3.3 | 495 | 1650 | 355
3 | R32 |R152a|R134| 0.3 | 0.4 | 0.3 [ 3.79 | 12.6 | 3439 | 3.4 | 493 | 1672 | 363
4 | R32 |R152a 0.4 | 0.6 3.78 | 12.1 | 3809 | 3.3 | 551 | 1833 | 363
5 | R32 | R134 0.3 | 0.7 3.77 | 11.8 | 3512 | 3.4 | 512 | 1740 | 354
6 | R32 |R152a|R134a| 0.4 | 0.5 | 0.1 |3.76 | 11.7 | 3865 | 3.3 | 563 | 1872 | 358
7 | R125 |R152a 0.2 | 0.8 3.58 | 6.2 | 2511 | 3.6 | 372 | 1324 | 348
8 | R32 |R134a 0.3 | 0.7 3.58 | 6.2 | 3820 | 3.4 | 589 | 1993 | 354
9 [R143a| R124 0.3 | 0.7 3.57| 5.9 | 2170 | 3.5 | 339 | 1175 | 338
10 |R143a |R152a 0.1 | 0.9 3.57| 5.9 | 2413 | 3.6 | 353 | 1271 | 350
11 |RI52a|RI52a| | 1 3.56 | 5.8 | 2308 | 3.7 | 332 | 1219 | 351
12 | R134 | R134 1 3.44 | 2.0 | 1940 | 3.84 | 287 | 1104 | 338
13 'HR134a R134a 1 3.33| 1.2 | 2342 | 3.72 | 369 | 1373 | 340
14 | R32 | R32 1 3.23 | -4.2 | 6227 | 3.35 | 1005 | 3363 | 382
15 | R124 | R124 1 2.04 | -9.8 | 1382 | 3.94 | 208 | 817 | 337
16 |R134a R143a 1 2.89 | -14.3 | 3441 | 3.11 | 740 | 2301 | 339
17 ﬂmzs R125 1 2.45 | -27.4 | 3305 | 3.31 | 821 |2718 | 336
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Computer Simulation Study for Analyzing Alternative
Refrigerants in Residential Air-conditioners

Yoo, Hwaan-Kyu, Jung, Dongsoo

Abstract

This paper 1s concerned about alternative refrigerants for HCFC22 used in room air
conditioners and heat pumps. Computer simulation of residential air conditioners using re-
frigerant mixtures is carried out. Following refrigerants are selected as the pure refrigerants
constituting the mixtures studied: R32, R124, R125, R134, R134a, R143a and R152a. Simu-
lation results are presented for the following mixtures: R32/R134a, R32/R152a, R32/R134,
R32/R124, R143a/R134a, R143a/R152a, R143a/R124, R125/R134a, R125/R152a, R125/R124,
R32/R152a/R134a, R32/R152a/R134, R32/R152a/R124. The best fluid is found to be the ter-
nary mixture of R32/R152a/R124. For that mixture, the coefficient of performance(COP) and
volumetric capacity for refrigération (VCR) are 13. 7% larger and 23% smaller than the re-
spective values for HCFC22. R32/R124 mixture is the best binary fluid pair whose COP and
VCR are 13. 4% larger and 9. 6% smaller than those for HCFC22.
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