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Effects of Compressor Characteristics in Outdoor Air Conditioner Units on
Common-Mode Emission Noise
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Abstract

This study analyzes how the impedance characteristics of compressors in outdoor air conditioner units affect the common-mode emis-
sion noise. The findings reveal that a higher impedance in compressors substantially reduces common-mode noise levels, indicating that
the impedance characteristics of compressors play a crucial role in enhancing the electromagnetic compatibility (EMC). These findings
highlights a new approach for effectively managing conducted emission noise in the design and improvement of outdoor air conditioner
systems, offering vital foundational data for the development of future noise management strategies.
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Fig. 1. Configuration of the air conditioner outdoor unit.
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Fig. 3. Simplified circuit of air conditioner outdoor unit system
connected to LISN.

S Yehdth 133 M3oE JEE B 1Y A WA
Y AAER Cnt A HA X ARAEHL Cus A
CM %235 Al 283 F WAl X AGAE S Cpot
T WA Y ANAIER] CpE AW, 1§ HElA] tho]
QT 9} & &3] DC Link ANAEHE AA QAHE Ao
£ 53 3 4712 dgdrh

T

AuE A BT ko= JEESo] LHS HA 7H
o 71 AWNE2E T T ARE 4271, ol
g rddTe ZHY WA R A dFe 2 5 4
& B olle, 35 BE koj2dk s & 7 n
T gAYl ok Mg O E IME oA
PAshs 35 BE AR 4E kol2k 4F7] Aoz
g HAE Tl ZE2A HI, ole vF BRE Ak WE
wol2of B G F A0E A wabA 5
719] YR 5A4o] o] g 3 BE ko|Z9} o
g #A7E d=A el M2 e JAE2E 2 9]
= F 45718 Haskes Aledolds T Fothia
gt

I =7 L S0t &8 25 8

0|z s s flet ZHT

3 QHE 35 Y=T| ALHS 88 ZE STt
=z

578

RC? Choke
L

__| |__ Crz

Cyy _L Vaem
Cem croke +C :_
RCM Choke
— AR
. UYLk -
LPI%

Jj I fomon [:I
Cem choke
2! LFZ

2F 4. QWE TE G437 A2dY B BE 5}
32

Fig. 4. Common-mode equivalent circuit for inverter driven
compressor system.
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Table 1. The values of Y-capacitors and parasitic compo-
nents extracted from compressor driver PCB.

Parameter Cyi Crp, Lp Lp
Value 3.3 nF 3.3 nF 9 nH 54 nH
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Fig. 8. Impedance characteristics of CM choke applied to
compressor drive controller PCB.
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Table 2. The equivalent circuit parameter values of the CM
choke in the compressor driver PCB.

Parameter Reut choke Ler cioke Cem Choke

Value 6.5 kohm 6 mH 23 pF
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Fig. 9. Vi Vior graph in Fig. 4. equivalent circuit with
compressor characteristics of manufacturers A and B.
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Table 3. The equivalent circuit parameter values of comp-
ressors of manufacturer A and B.

Manufacturer A Manufacturer B
Parameter Value Value
Rq 552533 Q 48.242 Q
Ry 569.427 Q 861.585 Q
Ca 97.384 pF 86.939 pF
Co 21549 pF 152.02 pF
R, 8,986.7 & 13,447 Q
Re 0.015 Q 0.015 Q
L, 69.993 uH 102.78 uH
L. 399.07 nH 437.71 nH
R 1.686 kQ 2.578 k&
L 74421 uH 1200 uH
G 31.288 pF 23.896 pF

70—

Jos)
°
o
E
é
40 1 T 4
1E6 7E6
Freq, Hz

28 14, G720 %A AT W WelE 3E B
E guds 54 54

Fig. 14. Common mode impedance characteristic curve that
changes as C,, decreases by 20 %.
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