S 2355 21 LY T & P M ¥ W Vol.23 No.2
202544 CHINESE JOURNAL OF CONSTRUCTION MACHINERY Apr. 2025

ETFTSNGR A ZEHEHBEMES SRS
3R 538 Fou il % B4 E

ik"?‘ﬂ,i}:f %27}'1‘%}?4{2’£%é12

(1P E TS T BrE B RES, Jb 5t 1001765 2. KRR K FUL TR, g KB 030024 )

FEE : O I ZE J ALB XS Bl e 7 ) PR T , SR FH — B AL 75 7= A FE % (SNGR) o AR F— i< 3h
Mg P AR Ty 92 , 12607 vk B T R T - N - T 5 W (RANS) 7 R R At o 45 i 3 , 200 3 ok I LA 280 o A 7 05 00
5 R A BRI R i PR S LU B2 R R4 0 A W o DL T3R0S 00 o AR 2 22 500 e o7 R ASE 8, DRt
J3 120 ke/h SR8 T80, ZEAR R 4R L 23 59157 JH SNGR J5 12 AR AR 30 A 7 32 SR 80 ) — IR o 3 7 i
PEATAERL, 25 SRR I SNGR Jr ik BT T i) K A4 4, 45 A 500~5 000 Hz 45 BL N HAF — 3ok e 17
BRI . AEMEIERE b XS LR XS 2 S A T A AT , AR R 1 A SR R S R T
AT s AT IS B A BE 43 B 7R A 2 L adb A 7 XA S 56 , 388 ad XoF EU S AR B O Ak T J B9 7 R A A B
SNGR 5 115 45 S B MERf M | 12 AR 40 5 SEGR 22 76 4%~5% 2 0], UE B 1% 7 36 vl F T 2 4 e A s < B g
FPEREMI AL B L

KR KM ; SNGR 5% Ja B ; KR S5
FE2E5: U463.83 XHERARERD: A X EHS: 1672-5581(2025)02-0259-05

Rapid prediction and verification of vehicle rearview
mirror aerodynamic noise based on SNGR method

WANG Dayu',; WANG Xichang®, SUN Haoran®, WANG Aihong®

(1.Science and Technology Quality Department of China Construction Machinery Industry Association, Beijing 100176, China;
2.College of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, Shanxi, China)

Abstract: To achieve rapid prediction of aerodynamic noise in the rearview mirror area of vehicles,
an stochastic noise generation and propagation (SNGR) method is adopted. Unlike general
aerodynamic noise simulation methods, this method is based on the reynolds-averaged navier-stokes
(RANS) equation to solve the steady flow field, reconstructing the sound source term through a
velocity random model, and finally using the finite interpolation method to solve the acoustic analogy
equation, greatly reducing the computational period of aerodynamic noise simulation. Based on
actual vehicle data, a wind tunnel model is established, with a speed of 120 km/h as the simulation
condition. Under the same conditions, the SNGR method and the general unsteady method using
large eddy simulation as the flow field calculation model are respectively used for simulation. The
results show that the calculation time of the SNGR method is greatly reduced, and the calculation
results are consistent in the frequency range of 500-5 000 Hz, proving the efficiency of this method.
On this basis, the flow field results in the rearview mirror area are analyzed, and the design of the car

rearview mirror is optimized based on the principle of aerodynamic noise generation. Install the
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rearview mirrors before and after optimization on the entire vehicle for wind tunnel experiments, and

verify the accuracy of the SNGR method calculation results by comparing the sound pressure level

reduction before and after rearview mirror optimization. The simulation and experimental error of

this method is between 4%-56%, proving that this method can be used in the optimization stage of

aerodynamic noise performance of vehicle rearview mirrors.

Key words: aerodynamic noise; SNGR method; rearview mirror; wind tunnel experiment
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Fig.4 Comparison of simulation results
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Fig.5 Rearview mirror optimization parameter

structure diagram

4.2 RUERILESHT

Ja B RT (A 5 (Z2) , 125 B H=0.88 m
SR S A 6 s . 6 T, A
T J LS 12 By 22 ) ] B Ak 4 32 2 vy T A X
SR, AR B8 S0 25 ARG S LB S AR e L
SR P IE 5 D7 T I — A B DX s DX
AP T A DI, 7R SR A PE R A X e <
L2 i) G A 57 A D, e IR A A 20 5 X
SN S 2 By T, S IR A R B8 B /N e R AR R X
TN A3 4 B T P 2 O B A T o

6 HESEH=0.88 miEE=E
Fig.6 Velocity cloud map of section height H=0.88 m
JEA BT B T2 B s 0] 2 1 B R 4~ 42
FE = B 7R o i HerT LU )5 R
PeJE O BEEE 1 A 124975 T G el 102 dB(A)
U7 93.5 dAB(A) , HLAU T SRS (1P 42 75 He 9 B AR 7
A {H A BT AIC

7R / dAB(A)
935
I 85.1

76.7

68.2

59.8

51.4 4
43.0 &
345 ‘

E7 RUENERETEHEERRE
Fig.7 Optimize the average sound pressure level

cloud map of the rear side

Je ML A I 528 Bl 3 O 5 8 P e R L
UnTEl 8 iz o #h [T 8 W R, P Ak i AR B HC 75 T 2



552 1

FRF 45 3T SNGR I 745 05 Wt B ) K 4 i 263

1E 250~5 000 Hz iX — KA SR B N AR A T AR R
HEAL , AR R Z00E 10 dB(A) 247 .

140 ¢
130 |+ — s
120\ Al

=
D =
(=)
—

FIEZ / dB(A)
88

N
S

(=23
(=]

[l
(=]

0 1000 2000 3000 4000 5000
$HZf / Ha

8 MMUBIEFRERITLL
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and after optimization
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