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Abstract Nowadays, more and more attention is being paid to the new low Global Warming Potential ( GWP) refrigerant R1234ze
(E). Mixing this refrigerant with R32 has been studied in recent years. We focused on contrasting the actual performance of the
R1234ze(E)/R32 mixture ( mass ratio; 27% /73% , named L-41b, with a GWP value of 493) with R410A in a heat pump system. A
test system of an air source heat pump was designed and built in an environmental chamber in order to compare the differences between
L-41b and R410A under a wide range of working conditions. The compressor energy consumption ( COP) , heating capacity, refrigera-
tion cycle pressure ratio, and discharge temperature of the compressor were discussed and compared with R410A under similar working
conditions. The results shows that, in the variable-condition experiments, the COP deviation decreased from 8. 6% to 2. 8% when the
evaporation temperature increased from 5 °C to 13 °C at a constant condensation temperature of 38 “C. The COP deviation was mini-
mized when the condensation temperature increased from 30 “C to 42 °C at a constant evaporation temperature of 5 C. The results fur-
ther demonstrate that the L-41b mixture can be used to replace R410A in a heat pump system, particularly at relatively high cycle tem-
peratures.
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Tab. 1 Physical properties of R410A, R32 and R1234ze(E)

il ¥4 751 B ab/K JEE /R Gt/ (kg/kmol ) Il ST /K Il 51 71/ MPa ODP GWP

R410A 247.1 102.3 374.21 4.059 3 0 1 430

R32 221 52.02 351. 1 5.782 0 675

R1234z¢(E) 254.2 114.04 382.52 3.6363 0 <1
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Tab.2 Working condition of environmental chamber
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Fig. 1 Schematic diagram of experimental bench

and measuring points
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Tab. 3 Variable evaporation temperature working condition

g AR/ C YR BEIR I/ C
Z1 4 38
72 8 38
73 12 38

RATARBEEIRR

Tab. 4 Variable condensation temperature working condition

LR AL/ C Ve BRI/ C
N1 5 30
N2 5 36
N3 5 42
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Fig.2 COP varies with evaporation temperature
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Fig.3 COP varies with condensation temperature
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Fig. 4 The work of compressor varies with evaporation

temperature
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Fig.5 The work of compressor varies with condensation

temperature
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Fig. 6 Heating capacity varies with evaporation temperature
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Fig. 7 Heating capacity varies with condensation temperature
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Fig. 8 The discharge temperature of compressor varies

with evaporation temperature
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Fig. 9 The discharge temperature of compressor varies with

condensation temperature



$38% F3H
2017 &£ 6 B

#l % %
Journal of Refrigeration

Vol. 38,No. 3
June, 2017

2.5 fEIRE L HIXTEE

%5 F1%% 6 fin RA10A I L41b 75 & —
TR PRI RE ) — M) As Ak ds . R 6 A, Y
FRRURPETEE N S C R, PRR T R 4R B HE S
Fb ¥ B V4 250 ek 8 1 i v T % 9 G K, VR TR R
30 CZEAEF, RAIOA MTER H LL/NT R1234ze(E)

THZEN 8.2% , FEREEIRE AR T, S BER T &
3| 43 C AT, RA10A TEIRE F1 KT L41b, 22 H
3.1% . R Y28 Ak B 5 740 2 T T B S 3 A 4B
RIPR TJ0 7E 3 i T B X B AT, L41b PG R 1718
F R410A A FIF RGBT HERE M 2 5, RIAER &
PP X L41b BAC RA10A BYRTFTE

R S5 THRBEIRNLHER

Tab.5 The test results in the condition of variable evaporation temperature

. ERIET BB L RIS Vo BRI
TS5 T
Pewy/ MPa Peont/ MPa p,/ MPa b/ C beona” C
R410A 0.952 2.289 2.404 4.90 38.48
71
L41b 0.809 1.971 2.436 5.33 36.03
R410A 0.963 2.194 2.278 8.63 37.50
72
L41b 0.905 1.996 2.206 8.26 36.84
R410A 1.028 2.297 2.234 13.50 38.44
73
L41b 0.983 2.122 2.159 12.29 37.61
6 TR RIBEE WK TR
Tab. 6 The test results in the condition of variable condensation temperature
. HERIES] BEITE ] JE R VR BEIR
TG TJ%
Pesay’ MPa Peona” MPa p./MPa Levy/ C Loa” G
R410A 0. 888 1. 826 2. 056 4.71 28.24
N1
L41b 0.772 1.717 2.224 4.41 29. 54
R410A 0.927 2.235 2.411 5.61 38.34
N2
L41b 0. 838 1. 996 2.382 5.52 36. 10
R410A 0.934 2. 650 2.837 6.50 43.68
N3
L41b 0. 859 2.364 2.752 5.45 42.58
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