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Performance Analysis of a Heat Pump Using Refrigerant Mixtures(])
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ABSTRACT

A theoretical cycle analysis has been performed for a basic heat pump, charged with non-
azeotropic refrigerant mixtures, R22/R114 and R13B1/R152a. At first, a procedure is intro-
duced to calculate thermodynamic properties simply and correctly, and the advantages of using
refrigerant mixtures are discussed through the cycle analysis. It is shown that by using refri-
gerant mixtures in the heat pump, several improvements can be made. In comparison with
conventional pure refrigerants, the application of refrigerant mixtures results in high reliabili-
ties caused by the extension of the application limit, energetic improvements, and a continuous
capacity control. From generalizing various results, the optimum compositions in refrigerant
mixtures are also determined. The 30%/70% and 40%/60% compositions are selected for R22/
R114 and R13B1/R152a, respectively.
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Table 1. Pure Component Parameters for Selected Pure Refrigerants

M- BRI RE E248 H2H(1990)/145

parametrs| PR RKS PRS Temp. Range
refrig ) m n m n o
R22 0.219 0.64148 0.21514 0.47369 0.23071 | —50~80
Ril4 0.250 0. 64834 0.25169 0.48913 0.25827 | —50~95
RI3B1 0.173 0.60432 0.18074 0.43831 0.19935 | —60~60
R152a 0. 265 0.84701 0.12451 0.65160 0.15495 | —50 ~ 80

Table 2. Absolute Averages of Relative Deviations of Estimoted Values to ASHRAE Data[23)
about Vapor Pressure, Saturated Liquid Volume, and Saturated Vapor Volume, for
Selected Pure Refrigerants

~.€ITOr'S Vapor Pressure 4F,, Sat. Lig. Volume 4 vy Sat. Vap. Volume 4v,
refrig PR RKS PRS PR RKS PRS PR RKS | PRS

R22 0. 34 0.09 0.08 2.27 13.26 2.27 1.11 1.99 0.98
R114 1. 53 0.27 2.30 6.18 612 6.18 1.59 0.69 0.57
R13B1 0.22 0.10 0.04 4.08 9.09 406 0.89 J2.14 0.96
R152a 1. 47 0.73 0.86 8.45 22. 65 8 43 1.99 1.81 1.19
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Table 3. Variations of Qc and COP, According to the Change of Composition, under the Cond—
ition of the Same Average Condensing Temperature, 55 C and the Same Average

Evaporating Temperature, —10°C

R22/R114 R13B1/R152a
i | gy [ on | W | phe [ on
0.0 3.89 3.101 - - -
0.2 3.20 3.09 0.2 4.47 2.872
0.5 2.04 3.093 0.5 3.34 3.148
0.8 0.93 3.011 0.8 2.50 3.266
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2EE oFYile FeeErRtd I #FF
dhol AZEE AR A5t dnge
1 o, &Y A9t v & ex
Aatolj A GuE- A % olm gic}, vkl
é—i}‘@‘ﬂH—J B 2259 HF Zweny)

el &% ¥ FWwews 55C,—10C

2 7—}7—} & W] Z7 vlm7} Table 3o W
Bt Slth o] Hlae E@Yel ARgAl e%
Aol gharell 71918 o) o] Y A zA,
R22/R114E & ol 44 R22

1 v3) =% ey S & 4 glw RI3BI/
R152a—4 Ate AFEg et vus =
7HE HolZlE Fth AF R AEaae] &
=gt zlolg 7hEd & A4 = Ao
Aol M FoFL & £ Yon, ex
AE 2ol AL T AgHFY =71 9n
stee Ehdu] AMEAl S A o] uf
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£ A& FHe AR
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Al A o g ol ATE Ak

r

¢

ol T Ue2

4 F Ae AL oo, EP¥le] ddg
Azl EFHe 4Yurg 3-}°P7‘]“4,94—“F
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S2AY F o2 EE YA LHAE A
ol ny, AF¥3tAl xjol oz} FRAQ 3
o} ztelell 71203 714 ¥ (vapor slip) A
Sl 459 stgg ti {EsiA "9

323 3 &9 =4
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At
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dsA el AsE olv] AdFHE Table 394
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&2 It Wt FF& T Havt o] F
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