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Design and Experiment of Double Power Automobile
Air Conditioning Compressor

GONG Jian', XU Yuanli', ZHANG Shanhong', LIU Qiang', ZHAO Feng’
(1. College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China;
2. China Automotive Technology & Research Center, Tianjin 300300, China)

Abstract: A thermal/electric double-power compressor was designed for the normal operation of the automobile air condi-
tioning system when the engine is turned off, which can reduce both energy consumption and exhaust pollution during park-
ing or normal driving. The design of the compressor and its control strategy is based on the OX-60A-1 model of scroll-
compressor. The new compressor can realize a quick switch between the engine driving mode and the electric driving
mode. Its performance has been checked with bench test, and the whole vehicle environment simulation was conducted. The
results indicate that the dual-power compressor can reach the functional level of the original machine, and the whole vehicle
air conditioning can meet the environmental requirements. The research provides an experimental basis for the application of
the double-power compressor on vehicles.
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Fig.1 Overall design of the double power automotive
HVAC compressor
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Fig.2 Design of air conditioner compressor for thermal/
electric double power automobile
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AT RA TS B RAE LS T - IRAAHLHE
it 60 mL/r; Fe BRI A% 10 000 r/min; 1E# 187 7%
HAE L 900 ~ 8 000 r/min ; #ll ¥ 7 R134a; iH ¥ i
PAG56; WLl 110 mL; FifE 5.1 kg; BLE T
BRREE 90% LA F 53 000 r/min BFRERLEL 2.0 LA ks
A TAERE 12V EE 8 st TA/ERE 8.5 V.

2 RWAHE

2.1 ZEMHRERIE
RIGPES BN - 28K BB KL 0.06 m*; REERs
AU 0.198 m”s FRAFHLHER: 60 mL/r; B4 A i
Eliiekt. HARRAHIRIR 5 IL R 1.
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Tab.1 Conditions of compressor test

WiH pAgIEd
R E TR 27.00 °C
R A E IR 19.50 °C
JEAEHLIR R T 0.20 MPa
JEAEHLE L 10.00 °C
JEAEHLHE RS 1.45 MPa
BB E T RRIRE 35.00 °C
FEAEHLAE L 50.00 °C
JE G b 1 000 r/min
PRk I E 12 Ve i 5.00 C
TR 5.00 C

K AT A P 3 S A 2 A PR R S
BN WS RS HEAELS OX-60A-1 #R
BEFEARHLAERE. IR H AR 1C SR A

Bl 5 izl EmEr, Hep1 oy A =, llE
JLFEl 800~ 10000 W;2 A B ;3 i C =, METEHI
1750 ~ 14 000 W (ifil¥%) ;4 2 A ZXUR , W& 75
80 ~ 1200 m*/h GEXBH 71 <500 Pa) ; 5 & B = XU,
MHRTERE 1000 ~ 24 000 m*/h GEJXUBH S <1 200 Pa) ;
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6 A C ZEXJW, MEFEE 110 ~ 1, 500 m?/h (Gl XEH
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Fig.5 Layout of automotive HVAC compressor per-
formance lab
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Fig. 6 Position of respiratory point temperature sensors
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Tab. 2 Set conditions of the test

E i B fE
IR (45+1)C
FREE AR 50%
H G i 1 000 W/m?
T ZE 40 km/h
RNyl 45 min
KXV LIRSS
JE R E R RS A A
Fe 51 IR 14
s HH IR A 2 0 1) 3 B s o sk 7
AT I e R
AU T W T
GBI K
TEFRAE L HAEER
TR A &
3 HRAWH

3.1 BUBENZNRETHAERNES LR

RGiRE BT P EGHLR ISR Wk 3. %
s FREHLITNA BB RFERLE T .00 F 4 & 1078 4
BUH A JR]— BN % () TR 28 ML A4 5 B A7 s )
SRR HU B R b 5 TR4R HE 3R R AR AL L
HES 4 3 1 2Z e 5 SR O TR R PLSE br
SIS R BREZ H.

TERIG S A, & S LR SR A e UK s AT
PLSZEUsE DI, 5% A2 AE 1 000 r/min (5 5E (E.
MR 3 AT LIE H W8 R 2 2 TR R AR HLAD SR I TiE
FEARAILAY IR 25 SR IEAHIR] , Wsh 1 FRARHLAY T AERE
FIRE R SRR R 4 LA AT, % B A T & B # re
BN 19528 P R AR L RE AR A .
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Tab.3 Result of the compressor test

2 SRR BN 1 4L
JE4EHLEE T1/W 35425 3490.6
JE 45 H 5.12 5.13
WAThE/W 1694.4 1688.9
R RE% 93.8 923
FE4E /W 1614.7 1615.1
48/ (N-m) 16.19 16.13
JEARHLENS R AL 2.091 2.067

AU st iz k amA IR Lk 4.
R AR RE ) 7R K g S U BEST Sv& BE T i
IrEe. RGAE BT TN e BE AR BE L 5.

x4 FRFRGHGE
Tab. 4 Result of the evaporator test

B JRAUEZRHL WS ESEbL
=R MEETI/W 3395.70 3350.90
TR /W 3404.30 3341.40
FERARBESI/% 99.75 100.29
OB/ (m>h ) 290.60 284.40
H OB (m>h ) 268.00 262.20
U 5 2% /Pa 348.50 335.60
i JABH 71 /Pa 59.30 57.20
TRk C 27.02 27.02
HEERBRIELEE/C 19.52 19.50
H O FERIERE/C 5.99 5.90
BB ERIEREE/C 5.69 5.43
i 11 £ /1/MPa 0.24 0.24
H FEJ1/MPa 0.20 0.20

x5 AERFBLLHE
Tab.5 Result of the condenser test

B JFRIEGRHL WU EARAL
=S MR IIIW 4946.10 4856.00
A FIgE /W 5059.40 5006.00
REEARRE T /% 97.76 97.00
AR (mh™) 966.60 958.40
H T AU (m>h ) 1016.10 1006.70
AT 55 6 e 25/ Pa 141.60 139.70
18 XBH ) /Pa 17.00 16.30
TRk C 34.99 35.00
HECR BRI/ C 17.41 18.28
AT ERIREE/C 50.71 50.48
H 2 S H R (kgm™) 1.09 1.09
11K J1/MPa 1.46 1.46
Hi FHJ1/MPa 1.41 1.42
PECT R/ (mes™) 1.36 1.34
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Fig.7 Experimental data of the scroll compressor
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Fig. 8 Experimental data of the double power compressor
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Tab. 6 Simulation result of the whole vehicle air condi-
tioning environment

ey JERIRGEHL W EAERL

AR K IR C 88.10 88.10
T H KRB/ C 73.30 71.80
HLIREE/C 94.20 94.80
HOX P2/ C 11.70 11.30
AR IREC 23.60 22.50
23 YA 1R A H 71 /M Pa 2.26 2.20
Z PSS J1/MPa 0.18 0.17

M 6 WTLIEH : 253 45 min X5, SN
FEAAHLATRZE 25 A R Ge itk th ARLEE | AL B2
DL 22 28 PR A 5 i B R g AR 25 0N, 10
B A FH e b B R AR DN 52 1 25 8 32 40 ) 1 5 F
AT LLIR B0 H ).

N T BRI S MR G IE R B
5, IF FLRRARTE 42 L OE R4 T (Y BRI AE A
1Y, ARSCEET T 3 OSSN g BB B R e AL, R T
TR, E5REH. (1) FET OX-60A-1 HiRjiE
FEZEHLAF i A9 R 5h F7 FE 4 WL S Hep il SR, ml LASE R
R ShAILIR Sl AR 2 55 o 9K Sh S 1 PR 1 48 1T AS 52
FWARG I TAE, B X8 7 42 R4
BITAIAT. (2) RS 1R A2 R R pLE) T AERE 1 AN
i SR AT LSRR R R AR LA K 5 2545 W8l g e
GO ZS TARG, HZR RIS B P ERE T AR
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T RE A A WS T R 4E AL 2 T R G aRale |
IR S AL IR B A AL I 28 5 R R e e A, He
VAR A2 ol FH 5K
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