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Abstract

In this study, 14 refrigerant mixtures composed of R32, R125, R134a, R143a, R152a,
and R1270(Propylene) were tested in a breadboard heat pump in an attempt to replace
R22 used in most of the residential air conditioners and heat pumps. The heat pump
was of 1 ton capacity and water was employed as the secondary heat transfer fluids.
All tests were conducted under ARI test A condition. Ternary mixtures composed of
R32, R125, and Rl134a were shown to have 4~5% higher COP and capacity than R22
and hence they seem to be very promising candidates to replace R22. On the other
hand, ternary mixtures containing R125, R134a, and R152a have lower COP and capacity
than R22. R32/R134a binary mixtures show a 7% increase in COP and have the similar
capacity to that of R22 and hence they are also good candidates to replace R22. Special
care must be exercised when a suction line heat exchanger is used with these mixtures
in air conditioners. Finally, the compressor discharge temperatures of all mixtures tested
were lower than those of R22 by 159~3477T, which indicates that these mixtures
would offer better system reliability and longer life time than R22.
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Schematic diagram of the breadboard heat pump
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Table 1 Refrigerants tested in this study Table 2 Test results for various refrigerants
Ref. . Temp. Ref. Use of dis.

Number Refrigerants Glide(T) Number | SLHX COP | Qe(W) Temp(TC)
1 |R2 0.00 . No | 2435 | 35% | 1122

o | 2RO25%RIZ5/526R134a 664 Yes | 2482 | 3553 | 1170
(RA07C, Du PontAbe] AC9000) ' ) N 2456 | 3801 | 927

3 | 26%R32/14%R125/60%R134a 6.87 Y 2493 | 3760 | 991

4 | 26%R32/20%R125/54%R134a 6.74 N 2544 | 3659 | 933

5 | 5096R125/30%R134a/20%R152a 464 3 Y 2569 | 3605 | 1003

6 | T0%R125/10%R134a/20%R152a 485 N 2509 | 3709 | 925

7 | T5%R125/5%R134a/20%R152a 477 4 Y 2566 | 3770 | 979

8 | 25%R32/71 5%R134a/35%R152%a | 10.91 . N 2417 | 2841 | 821

9 | 26%R32/60%R134a/14%R152a 6.19 Y 2410 | 2837 | 879
10 | 30%R125/60%R134a/10%R1270 6.08 N 2391 | 3167 | 810
11 | 33%RI125/55%R134a/12%R1270 5.82 6 Y 2481 | 3214 | 880
12 | 436%R125/459%R134a/105%R1270{ 5.40 ; N 2339 | 3261 | 800
13 | 30%R32/70%R134a 6.93 Y 2430 | 3291 | 87.0
14 | 26%R32/74%R134a 6.77 N 2605 | 3326 | 943
15 | 45%R290/55%R134a 0.00 8 Y 2639 | 3300 | 987

o N 2618 | 338 | 959

o 45g mmsly) A8 HFCALS 39 &4 Y | 2660 | 33% | 1020
w12l R407C(Du Pontrhe] ACO000)E g3l 10 N | 240 | 3466 | 820
ok Table 1€ 2 @74 Ad¢ Pisg 1 Y | 2514 | 3480 | 870
Fo e4qvae 7180 9t R2US 43 1 N_| 2429 | 3594 | 801
3, 11749) 390 EFyeh 3709 29 Edviel Y | 248l | 3604 | 878
Az 2R3} 12 N 2.348 3,602 80.0
AE710) Sol7hs FBFE Wt EFH Y | 24% | 3703 | 870
Aze) WBeld By dRe] gviE §u% 13 N | 2609 | 3626 | 960
o) ¥AE Fasth ¢ B o < HFC134a Y | 2620 | 3569 | 1040
o te AFst ®ol aslel K3, oz s u N | 2613 | 3492 | 963
HFCHUs 3840 & ¥4 7180 /=3l Y | 2610 | 3397 | 1031
ot B Agejre HCFC229 A5l 71&9 3 15 N 2521 | 3715 76.0
fHSUNISO-3GS)& AHgsiglen], HFCE Y 2615 | 3841 | 840

3 E3gie] AdE e AEY EEL o2
B $&(Mobhil Arctic32 synthetic refrigera-
tion oil EAL™E& AR&-3}gith
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Fig.6 Change in capacity of various
refrigerants as compared to R22
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