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[ Abstract ] The performance of high temperature heat pump based on different working mediums is analysed. The
thermodynamic model of high temperature heat pump cycle is firstly constructed. Then according to the screening principle of high
temperature heat pump working medium, the potential five kinds of high temperature pure working medium are preliminary
selected. Based on five indexes of COP, VHC, compression ratio, discharge temperature, the performance of high temperature heat
pump based on different working mediums is comparative analysed and comprehensively evaluated with grey relation analysis
method. The results show that the working medium R1234Ze(Z) is the best of the five comprehensive performance. Although its
COP is 3.63, which is not the highest, compared with other working materials, its VHC, compression ratio, heat production and

other properties have obvious advantages. At the same time, its ODP value is 0 and GWP is less than 1, which is the most potential
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Fig.1 Schematic diagram of high temperature heat pump
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Table 1 Parameters for calculations

= PrEfE AL

TR E mref/kg/ s 1 -
ZRWRE /C 55 40-80
W S 3 fp/ C 10 —
P EER P /°C 125 —
B Pt/ C 5 —
W HE A 0.3 —
NSRS RIP 1 —
AL IE fsup.ini/ C 5 —
IR AR LA R R s 0.72 —

2 TREVHE

200

R1336mzz(Z) R365mfe

Novec649 =
- R245fa

150 - R1234ze(Z)

100 |

Temperature/°C

%3
T

L 1
1.0 12 1.8 20

Erii:opy/(kJ/k;-?()
B3 FRIEA T-s Exitt
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Table 2 Thermodynamic performance of different working fluids at fixed conditions

TR COP VHC/(kJ/m?) Praio Pevap/kPa Peona/kPa QOcond kKW Taisen/ C
R245fa 3.52 2630 5.33 399.2 2127 149.2 131.2
R365mfc 3.71 1278 6.14 167.7 1030 163.5 125
R1336mzz(Z) 3.60 1490 5.82 210 1221 136 125
R1234Ze(Z2) 3.63 2953 4.95 450.6 2232 170.8 139.5
Novec649 2.56 578.2 6.4 124 793.1 46.5 125
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