$£39% £51H v e o sosm Vol. 39, No. 5
2018 % 10 A CO, ZRARTARGHAT R RIEEERF October, 2018

XEHES.0253 - 4339(2018) 05 — 0047 - 06
doi: 10. 3969/j. issn. 0253 — 4339. 2018. 05. 047

CO, FRARRTPRRR AR L L EBERF

FAE BRIFE? s Rl FHE' EEHE

(1 EETBERZHSSMBIBHRA i 200240; 2 LiBESWANREZIRERAGL  EiF  200240)
W E AXMET —£E CO, BIf R EMMESHARSL ,IZRGRA CO, M3 AR HL  S0E i e A% | 1 ik i 45 5 i
HAE, SR T CO, ZE MR 2 TR R G0 R = HE R R AR PR, SRR T R AR X CO, EARE SRR IR
INRHE B R TE B 52, 2 Hh AE AR AR T 2 PN B A R DR 3 i v T ) S B R g, JF SEBR 90 E T2 ik v 42 AR
IR RGEREMIRTHEN , SRR A T I — 02 4% R BB 28 B E I CE 2 R R Ge 0y il # A COP, 43 48 7+ T
17% ~31% F120% ~33% ;& RGAE 20 C AR T, B RIRBETTIL 40. 4 °C,COP, Ky 1.8, FHILIZ RGREMS I AL L3R4
TEARIREREE T 03 % 67 18 P R 4 57 fr oK, ELFE R RE RO L i 2% .
S EFIIGE  HIHE BRI ; CO, IR ; I FE A s LB 7E
FE 425 :TQO051.5;TUS31. 3;U469. 72 XHkFRIREG . A

Technology Development and Performance Improvement of CO, Automobile
Heat Pump Air-conditioning System
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Abstract This study develops a set of CO, transcritical automobile heat pump air-conditioning systems, which adopts a CO, vehicle elec-
trical compressor, micro-channel heat exchanger, electronic expansion valve and other key components. This is to overcome technical
challenges brought by CO, automobile’s heat pump air-conditioning system such as high pressure and high exhaust temperature. The
effects of the amount of system refrigerant charge on the system performance, circulation characteristics, and the expansion valve opening
of the CO, automobile heat pump air-conditioning are studied in this paper. In addition, this paper proposes a series of indoor heat ex-
changers to increase the heat transfer capacity of the high-pressure side in the heat pump mode, and experimentally verifies the effect of
this method on automobile heat pump air-conditioning system performance. Results show that compared with the single gas cooler, the au-
tomobile heat pump air-conditioning system with series gas coolers achieves an increase in heating capacity of 17% —31% and coefficient
of performance( COP, ) of 20% —33% . The system can generate 40.4 °C gas cooler outlet air and COP, =1. 8 under the environment of
—20 °C fresh air mode. Therefore, the developed CO, automobile heat pump air-conditioning system can satisfy passenger comfort and ve-
hicle load demand under a low-temperature environment for electric vehicles and has a very significant advantage in heating energy effi-
ciency.

Keywords automotive heat pump; heating performance experiment; CO, refrigerant; transcritical cycle; electric vehicle
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Fig.1 CO, automobile heat pump air conditioning system

with a single gas cooler
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Fig.2 CO, automobile heat pump air conditioning

system with series gas cooler
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Tab. 1 Operation conditions of refrigerant charge experiment
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Fig. 3 Impacts of refrigerant charge on automobile heat

pump air-conditioning system performance
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Fig. 4 p-h diagram of heat pump cycles with

various refrigerant charge
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Fig. 5 Impacts of refrigerant charge on refrigerant

mass flow and EEV opening
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Tab. 2 Operation conditions of automobile heat pump
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Fig. 6 Impacts of gas cooler type on the performance of

automobile heat pump air-conditioning system
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Fig.7 p-h diagram of heat pump cycles with

various gas cooler type
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