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sound quality in electric vehicle acceleration conditions

WANG Yunling!, LYU Xinghao!, CAO Yuntao?, LI Yipeng®, ZHANG Shuai!, ZHANG Yuzhuo!
(1. School of Vehicles and Traffic Engineering, Henan University of Science and Technology, Luoyang, Henan 471003, China;

2. China FAW Group Corporation, National Key Laboratory of Integrated and Control of High-end Vehicles, Changchun, Jilin 130013,
China;

3. Changchun University of Technology, Changchun, Jilin 130012, China)

Abstract: This study aims to develop an active sound generation system for electric vehicles to enhance the comfort and power
sensation of the in-car sound during acceleration. A design method for in-car sound during acceleration is proposed, considering three
aspects: the composition of engine orders, the distribution of spectral energy, and the enhancement of sound amplitude within typical
speed ranges. Based on in-car sound surveys, subjective evaluations, and test results, the simulation analysis of engine order sounds
was completed. An acoustic design scheme for the acceleration scenario was established for a certain A-class pure electric SUV model,

and an active sound generation system based on the vehicle's audio system was developed. The in-vehicle test results show that the
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active sound generation system increases the sound pressure level and loudness inside the vehicle, achieving a maximum reduction of
1.0 acum in the sharpness of the in-car sound. This active sound generation system can effectively improve the sound quality inside
electric vehicles, providing reference for the subjective evaluation calibration and active control method research of in-car sound
quality during the acceleration condition of electric vehicles.

Keywords: vehicle engineering; electric vehicle; acceleration condition; in-vehicle sound quality; subjective evaluation method;
active sound-generating system
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Tab.1 Information table of subjective evaluation of team members
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Tab.2 Classification table of subjective evaluation score levels
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Tab.3 Evaluation results of in-car sound samples during accelerated driving
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Fig.3 Subjective evaluation results of the audio quality in the cabin of the prototype vehicle during acceleration driving
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Fig.29 Time-domain signal of the simulated sound ] ) o )
Fig.30 Time-domain signal under the sound design

inside the vehicle during accelerated driving obtained .
condition of Scheme Three

through testing
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Fig.31 Layout of frequency response measurement . L .
Fig.32 Total sound value curve inside the vehicle

points at the right ear position of the driver inside the . ) )
during acceleration at 100% pedal opening

vehicle
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Fig.35 FFT spectrum of the accelerating sound ) )
. . . Fig.36 FFT spectrum of the sound of accelerating when
produced by the active sound generation system during ] ) )
. the active sound system is not working
operation
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