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Reduction in EMI Noise of an Electric Compressor for Hybrid Electric Vehicles
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Recently, hybrid electric vehicles (HEV) and electric vehicles (EV) have been rapidly growing in production
amount, and this trend will continue in the future. To use the air conditioner in vehicles even the Automatic
Engine Stop & Start System (Idle Stop System) is in stop-mode, these vehicles have come to use an electric com-
pressor instead of an engine-driven compressor. However, conventional electric compressors had a critical EMI
noise generation problem at the start-up of the compressor motor in vehicles. Therefore, we have investigated
and analyzed this EMI noise to solve this problem. In this paper, we present the generation mechanism of the
EMI noise from the electric compressor, and a newly developed control method of the inverter to reduce the
common-mode noise level of the motor.

Key words: electric compressor, inverter, EMI, stray capacitance, common-mode voltage, neutral point voltage

1. [FU&IC DAYy g FVGREREHEICT VY UEE R

COHEFHHIIR R E L AN F—D=— X03E £ 5, T LA %&%ﬁ%#t&a
NATY vy FHE (HEV) RERXAHHE (EV) 20 BEI T Ly IIEE—F &4 N FSEME
BILHEM A2 CHMMEENTRTV S, %D 2 NB70, EEILENT 5720121, 6B
DBEFLOTAIIMEL TIT b EEbNL., 22 m@k%&¢ﬂmﬁﬁﬁk&é.¢ﬂmféif@ﬁ
Wfibhbrz7aryHary 7Ly oz, HEVIC BERRA VML, BE=F A UN—FDOEHTH 5.
BWTIETA FVA Ly FRICERERSE R b % INERRTDI2DE—F L v N=FFTT a2
WENICEBE AL ERE B> THRTWS. EVOY b TR EHEZ R L2 L7z,
BELT VBN ENS, BHFRE LTV, Fig. 1.\ CEH > 7Ly FoWmMz Ry, £—% &
BB Ty HOERIE, 3 TLyHo A UN=IPEHETHEHINTEY, FICE—713%
ﬁ%%ﬁﬁﬁmm%#bk%w:k#% HEMjEFT IS BESF DAL S, WS X ) RS EIT D i
Ao bHELE NNy TYPMbhTwns, Z0E— WCLTwa., ZHLATRICEVEH IV TLyHD
5’%:5[@})‘5’67’:&50)4’ UN=FIL, BVWETEEEHT

Discharge

AA 0 F U IT B0, TVF R EITERSEE RITYT i
EMI (BEWIE) 28ETH5E60H 5. ' Suction

SITE, EHTYTL IO Z O A
HZHAL, WEOMOEICHE L-EMIOHHE % 5
BILBHS, Y NA—FRBENZE—F D4 X Compresser g DC Brush-fess Motor

FEHERA N Z AL OWTHEGL, BEa Y7Ly ¥ H
E—FAFETICH D &) REBRIREE L ) A X5k
OBEVEZWREICL, /A4 XZ2WHT L o N—F D
BT EIZOWTHET 5.

2. BEHOLTL vy HOER "

2.1 AEAHICKB/EE

IV VB ERoOI T ayHarTLy i, =
VYU VRKIZERENANL P TR IR TWE, Zh
WL TAHAA 7Yy FEHOEBI > 7Ly ¥, 2

Fig. 1 Structure of electric compressor
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Fig. 3 Comparison of noise levels before and after isolation
from vehicle-body-earth

32 JECE—-FEEOR4EER

CDE) %A YN— VBB SNI2E— B D5
T HIEVE—F A XITDOWTOBGRANTIZD W
T, ANEFREESAFHLCHELTYWS 2. TiRiC
IR, E=FBRERAT—5 a7 LOMIIZIFER
WCVEE L, TOWFERREIZL YN —F DEdv/dt
DOPWMBENHMENS EZD AL v F » 7 M
IEVE— FNERIZEL, ThPaEVE—-F /A
Azl EEIT.

ZOIEVE— FERIORKIL, Fig. 412RT4
E—YBMEAT -V ATHOFEFRECEL, &
HOHMEEZ Vv, Vv, V,, T—FHEHEEMNE
v.edhE

ir=(C - (1)

d %Vu+Vv+Vw %
dt 3

En, (1) RcFEENSE (Vu+r Vv+Vw) 313,

ARTF—R

R 1 — ,Jf

Fig. 4 Simplified model of inverter and motor
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Fig. 5 Stray capacitance characteristics of motor
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Fig. 6 Change in modulated phase voltage and neutral
point voltage of motor
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and 1-phase modulations at start-up
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