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Structural Analysis of Heat Pump Scroll Compressor for
Electric Automobile Air-conditioning

Tang Jingchun Zuo Chengji

(School of Machinery and Automobile Engineering, Hefei University of Technology, Hefei,230009, China)

Abstract The pressure ratio of compressor operating in winter is much greater than that in summer, which makes the heating by electric
vehicle air conditioning system in winter a problem. In order to solve it, the coefficient of heating performance was taken as the thermody-
namic optimization objective function of scroll compressor. The optimal middle pressure of refrigerant injection in the scroll compressor ori-
fice was determined accordingly. The geometric position and shape of refrigerant injection orifice have been built, which makes the system
working in a quasi two-stage compression. Based on the method of air enthalpy difference, the heating and refrigerating performance of
heat pump type scroll compressor which was installed on the electric vehicle air conditioning system, had been conducted in refrigeration
laboratory. After optimizing the structure of static scroll plate, the experimental results show that the capability of heating and cooling for
the heat pump type electric scroll compressor could be met the comfort requirements of 5 seat electric vehicle in summer and winter, and
the performance coefficients of heating and cooling have been improved accordingly.
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Fig. 1 The working principle of heat pump type air conditioning system for electric automobile

MRAE T 2 R 7 R T, He 4 MLHE <R T,
(K) SR T, (K) IR RN -

Ty =T (py/potm (D)

A em IR Z T8 p. o 5300 AR LAY
WSt FIAHE U ST, MPa,

RO T4 v AR A, A FAVRG A0 Fp T 4 AL B I <
ARG, B LG po/p RE 4R, p X () AT AL, T 4
HLAHE il B T, X2 T B0 I A 4 b il 4 5
OMR B AR AL T A e, 7 I I
ST U A T M U A R AR REFE . BT, R T R

D

i
At

RE4E MR HESORLEE T, 385 IS A 2R B 3 42 v i)
BRI B, 7 ZE T R WA T h sl AN
ZE AR )[R IS A R H 240 e T e 408 BIL P4 38 1 i i e
FEA S5 AT e 4 BL Y B0 e 4 o 8 A 48 Ry o WL
KRGa L RE  BAG po/p A po/p A p o/ BN TR
i B, R AN ZE SR o ok iR R (T, po)
TR SRR HACE R LA VL HER . BEis, i 4
G ER B il ¥ 0 () 1 7 ik A K 5 H X R 1 R - ks
w2 s

hi(J/kg)

B2 fIRERAAHNEEREE - BE

Fig. 2 The thermodynamic process of heat pump cycle and its pressure-enthalpy diagram
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Fig. 3 The structure of heat pump type static scroll
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Tab. 1 Heat pump cycle experiment
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