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Fig.1 Rotor noise ground simulation system
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Fig.2 Schematic diagram of the time—domain acoustic

field simulation
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adaptive modeling
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Fig.4 Time-domain deconvolutional network

solution flowchart
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Fig.5 The sound pressure spectrum of a monitoring point

on the surface of the simulation cabin
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Fig.6 Comparison between sound pressure levels at 9 measurement

points on the surface of the simulated cabin
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Fig.7 Actual diagram of the active noise control system in

the helicopter cabin
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Fig.8 Block diagram of active noise control system
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Fig.9 Test model and semi-anechoic chamber
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Fig.10 Schematic diagram of the initial deployment of
secondary sound sources and error

microphones(Unit:m)
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Table 1 Description of different deployment positions of

the active control system

A bR 2 R A A S R I B /m
1 0.05
2 0.10
3 0.15
4 0.20
5 0.25
6 0.30
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Table 2 The amount of noise reduction at the error points
of different placement positions

7 4 /dB =y H2 53 r4 )=
VES! 16.7 17.0 252 8.6 8.2
ik V] 13.4 14.0 21.7 11.2 9.7
EX 15.8 18.0 22.9 17.3 14.6
VEL! 16.2 21.4 20.3 20.0 19.0
VE S 16.7 24.6 19.2 21.4 222
VEL) 18.0 27.8 17.6 24.4 25.4
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Fig.11 In scheme 4, the noise spectrum curve before and

after active controlling at measurement point 3
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aliasing noise of different convergence steps
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Fig.21 Noise spectrum at error point 1 before and after

active controlling
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Research on Active Control Technology of High-speed Helicopter Interior Noise

Liang Ningyuan'?, Chen Bao'?, Han Songchen'?, Chen Jiawei'?, Wang Yuzhuo'?, Wang Puyuan'?

1. Heilongjiang Provincial Key Laboratory of Aerodynamic Noise and Control, AVIC Aerodynamics Research Institute,
Harbin 150001, China

2. Low Speed and High Reynolds Number Aeronautical Key Laboratory, Harbin 150001, China

Abstract: In view of the serious noise problem caused by the transmission of rotor noise into the cabin of high-speed
helicopters, the research on active control technology of interior noise was carried out. According to the calculation
results of rotor noise, the sound field of the flight state was reconstructed outside the helicopter ground simulation
cabin in the laboratory environment by sound pressure matching method using the sound source simulation system.
The noise active control algorithm was simulated analyzed, and the noise reduction performance of the algorithm on
low-frequency line spectrum noise was studied. An optimization method for speaker and microphone placement of
active noise control system combining test and simulation was proposed, and the theoretical noise reduction that can
be obtained under different placement combination schemes is compared. According to the simulation analysis and
test results, the active noise control in the helicopter cabin was implemented, and the noise reduction effect of the
average total sound pressure level of 12.7dB in the range of 0~1000Hz at the five error points of the laboratory
environment was obtained.

Key Words: helicopter; interior noise; rotor noise; sound field reconstruction; adaptive filtering; active noise control
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