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Fig.1 Trans—critical CO, heat pump air conditioning system

with intermediate gas injection and regenerator
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Fig.2 Theoretical cycle p—h diagram of trans—critical CO,

heat pump air conditioning system with intermediate gas

injection and regenerator
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Table 1 Parameters of system simulation
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Fig.4 The changes of EER on gas cooler pressure at different
gas cooler outlet temperatures
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Fig.5 The simulation value and fitting curve of the optimal
gas cooler pressure and the gas cooler outlet

temperature change

3.2 PEANAE A 3T RGP0 %R

rhE RN 16 EER BISEIRANE 6 TR .

2.8 ssnma
L " 7,=35C
26 ® 7,=40 C
24F AT,=45C
v 7,=50 C
o 227 eoe
=
M 20t
1.8+
1.6F
14+
6.0 6.2 6.4 6.6 6.8 7.0
P,,/MPa
E6 AESKMELHFJHOEET EER B
HERSEAREWL

Fig.6 The changes of EER with middle supply pressure at

different outlet temperature of gas cooler
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Fig.7 The simulation value and fitting curve of the optimal
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Optimization and cooling performance analysis of CO, heat pump
air conditioning system for electric vehicle

Li Jiangfeng'?, Li Shuaiqi', Song Wenji', Feng Ziping'~
(1.Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China ;
2.University of Chinese Academy of Sciences, Beijing 100049, China; 3.Zibo Energy Research Institute, Zibo
255000, China)

Abstract; In order to improve the efficiency of CO, cycle system for electric vehicle, a trans—critical
CO, system with regenerator and gas injection in the middle was constructed. The effects of T, P, P,,
B,AT on EER, Q. and T, were studied by simulation. The results show that P,, and Pm,opt makes the
EER reach the maximum value, and the relationship between the P,, and the T, An increase in T}, can
degrade system performance, The performance of the system can be improved by increasing the
amount of gas injection in the middle and the superheat of the regenerator, which can increase the EER
by 15.64% and 6.07%, respectively, and the cooling capacity by 27.88% and 4.78%. The increase of the
superheat of the regenerator will lead to the increase of the discharge temperature of the compressor,
the gas injection in the middle can reduce the discharge temperature of the compressor, when the
discharge temperature of the compressor is limited, the optimization ability of the regenerator to EER
and cooling capacity can be increased by 203% and 173.87%. Compared with the basic trans—critical
CO, system, the optimized system can increase the EER and cooling capacity by 18.38% and 35.03%.

Keywords; heat pump air conditioning; gas injection in the middle; regenerator; trans—critical
CO, cycle
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