"m Check for updates

Trans. Korean Soc. Noise Vib. Eng., 34(5) : 482~494, 2024
https://doi.org/10.5050/KSNVE.2024.34.5.482

A 79 B2z B4 A
A%

EEi%ﬂ%%i*ili—E—é M 34 H X 55, pp. 482~494, 2024
N 1598-2785(Print),

1 HVAC A|2HGA Bs=

&% 229 5 AoE 4% 39 197 duE

Conjugate Gradient-based Algorithm for Active Control
of Vibroacoustic Noise from Seat HVAC System in an Autonomous Bus

*
57 ¥

2149733

.o] /6]' ..:ﬂT

Orhun Okcu’, Seongyeol Kim', Jin-Hoi Goo and Sang-Kwon Lee'

(Received May 2, 2024 ; Revised July 31, 2024 ; Accepted August 7, 2024)

ISSN 2287-5476(Online)

Key Words : HVAC Noise(HVAC

%), Active Noise Control('ss A2 Al©]), Conjugate Gradient Algorithm

(N 71&7] 428F), FXLMS Algorithm(FXLMS €112]F)

ABSTRACT

The paper presents the conjugate gradient algorithm for the active cancellation of vibroacoustic noise

radiated from the compressor installed under each passenger’s seat in an autonomous bus. The sound

radiated from the compressor of the HVAC system corresponds to a high-frequency annoyance noise caused

by vibroacoustic noise due to the shell vibration of the compressor. The dominant frequency components of

the vibroacoustic noise are harmonics of the rotation frequency of the reciprocating compressor. The HVAC

system generates vibroacoustic noise dominantly in the frequency range between 300 Hz and 600 Hz. This

type of noise is not only distinctly perceptible but also contributes to passenger discomfort and negatively
impacts the perceived quality of the vehicle. The aim of this study is to attenuate the vibroacoustic noise of

the HVAC system by developing an active noise control(ANC) system. Generally, the widely recognized

filtered-X least mean squared(FXLMS) algorithm has been successfully implemented to active noise control of

reciprocating compressor. However, its performance was found lacking outside the peak frequency of compressor

operation noise. To address this, the conjugate gradient algorithm was employed to enhance ANC performance.
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(a) Sound intensity at front side surface
of the HVAC system

(b) Sound intensity at right side surface
of the HVAC system

Fig. 6 Sound intensity map for noise radiated from
compressor of HVAC system
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Fig. 10 Comparison of the convergence performance of
the FXLMS and conjugate gradient algorithm
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Fig. 11 Set up of microphones used for sound pressure Fig. 12 Fourier transform of the error microphones data
measurement of HVAC system without and with ANC
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