WoE TR
2025 4R (55 47 4 ) 45 5 ] Automotive Engineering 2025(Vol.47 )No.5

doi:10.19562/j.chinasae.qcgc.2025.05.016

BT 2RO R 40 XU SR ST g A e S

LR R ER, T GREK KA R A4 452
(1. EERXFMMEERILARFR, TR 400030; 2. PEAE RGN A RAS, EE  401122)

(HZE] L — e IS A SE T RE AR LTI 42 Py JXUMR P 00 37 75 2 A 9 R S I i) AR o AR SC 4t — i
BT 2RO PO 8 0 XU S ST RE R A D5 0k, AT T AL R A ] I CRIE TG B2 o AR 42 B 4
ST AR UAGE T B AT , KO0 7 282 T Mok sl 8l R DXL S 0 1 53 DA R ) i A o £ IR
DUACTA W B RY ) 75 1 2 B, A 30 e S AU 7 1 Y S A o DASREARE 420 091, (0 FH A5 AR e T RE S 20 Tt
AN ) 35 750 75 58T 1A 3 3 A DXUMER P ) 7, S P T T 5 22 9P B0 1. 47% , AR5 i 349 5 ARER 220 1. 23 B 45
R« AERIORY T AR B AN 7] 5 207 56 A 2 P XU P O 7, O 9k 2 DXL X6 ) 0 2, BA v 1) TR L
e
KEEIA R EXR; SRR IIRAL B IR AT ; SRt REE S

Equivalent Statistical Energy Analysis Model and Wind Noise Prediction of

Vehicle Based on Parameter Identification

Wen Yuelin', He Yansong', Luo Xuhui', Zhang Zhifei', Zhang Quanzhou® & Ren Hui’

1. College of Mechanical and Mehicle Engineering, Chongqing University, Chongging 400030;
2. China Automotive Engineering Research Institute Co. , Lid. , Chongqing 401122

[Abstract]  Developing a high-precision Statistical Energy Analysis (SEA) model to predict vehicle wind
noise response requires a significant amount of time and cost. In this paper, a method is proposed for rapidly con-
structing an equivalent SEA model for vehicle wind noise based on parameter identification, which simplifies the
modeling process while ensuring prediction accuracy. An initial SEA model of the compartment is established ac-
cording to the vehicle’s body structure and dimensions, with the pressure fluctuation excitation on the side window
surface and the actual wind tunnel response serving as the model’s input and output, respectively. The Grey Wolf
Optimizer (GWO) algorithm is employed to identify the acoustic cavity parameters of the model, resulting in an
equivalent model that approximates the true wind noise response characteristics. Taking a prototype vehicle as an ex-
ample, the equivalent wind noise SEA model is used to predict the wind noise response in the compartment under
different design schemes. The average prediction error for the total sound pressure level is 1.47%, and the root mean
square error of the spectrum is 1.23 dB. The results show that the equivalent model can accurately predict the in-ve-
hicle wind noise response under different design schemes, thereby reducing the number of wind tunnel tests and
having high engineering application value.
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