2
H40E F 2 W ’é R]/ ? Vol. 40, No. 2

2021 £ 3 H Journal of Applied Acoustics March, 2021

o ARIME ©

AERRIEESRRDIERIEERES LT
% el meEaE? OB 2D ox| &8
(1 WAL TN RSB #kH 412000)

(2 HHARETHFRERE T 315336)
(3 HHERERAMRAR L 201800)

FEEE: A1 008 R A S S SRod i AR T 3G e 25 [ 0 U M 7 el R, % SO A A LR AT i
Wotbo B, M %M 5 RHE S5 AL FR I A% s LUK, BT 0 EORBRL . R FH B D) S s i B 2 5 40 8 3
WU R L0 1 28 BEAT RS S AR RS BSR40, SRIAERR ISR I I 48 5 AL 2% T R A AR
TR BT, EENL R FE A R, HROZIE R 2R SN BE R A g A . il B A SR A S I
2, AR50 2 5 SNSRI C & U 2R, 1238 He 25 14 75 (R ) (i A K P41 24 15.3 AB(A), THBR T [P
W R, O RS BE L TC 5 o 120 A B AR ok 7 105 R] DUN R SRS e S AL R A IME I 2%
KRR : AL IR I I« A3l M 75 17 s TR S s PR 2R L

PEDESES: TK464 XHERFRIREE: A XEHS: 1000-310X(2021)02-0220-07

DOI: 10.11684/j.issn.1000-310X.2021.02.007

Simulation optimization of synchronous harmonic noise in automobile

turbocharger

LING Xu! HUANG Shouhui? XIAO Zhi! LIU Min?
(1 Hunan Chemical Vocational Technology College, Zhuzhou 412000, China)
(2 Geely Automobile Research Institute, Ningbo 315336, China)

(3 Scattered Automobile Technology Co., Ltd., Shanghai 201800, China)

Abstract: In order to study synchronous harmonic noise of turbocharger caused by rapid acceleration and
deceleration of engine, this paper analyzes and optimizes the noise simulation technology. Firstly, the charac-
teristics and propagation path of synchronous harmonic noise were analyzed. Secondly, the flow field simulation
model was established. Shear stress transport (SST) turbulence model and detached eddy simulation (DES)
turbulence model were used to analyze the steady and unsteady transient flow field of compressor, and the
dipole sound source on the flow channel surface of impeller and compressor was extracted in the unsteady
flow field. Finally, noise propagation model was established, and inlet sound field distribution of compressor
simulations was implemented. With the theoretical analysis and experimental method, it shows that the peak
of the impeller order noise was reduced by about 15.3 dB(A) and eliminated synchronous harmonic noise by
optimization of fit profile between impeller flange and housing. Besides, it almost has no effect on the engine
performance. This study enriches the methods of research on optimization of compressor’s aerodynamic noise
and provides a useful reference for others.
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Fig. 1 Turbocharger noise measurement point
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Fig. 2 Campbell on compressor wheel vibration and near field noise
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Fig. 3 Campbell on near field noise and compressor outlet pulsation
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Fig. 4 Compressor hex mesh
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Fig. 8 Noise distribution on compressor under com-

pressor housing flow as sound source at 4000 Hz
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