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Abstract: Noise reduction is an important demand on civil airplane navigability, and it is also the need of military
airplane stealth. The main noise source of aircraft comes from aero-engine. So it is necessary to reduce the noise
radiation from aero-engine as the main noise source to reduce the noise from airplane. For high speed engine, the dis-
perse noise is dominant. For supersonic fan, besides discrete noise, it appears shock noise because of interaction
between fan and supersonic flow, which is mainly distributed at the shaft frequency and its harmonic frequency. As a
main part of this thesis, the duct acoustic experiments are carried out in the fan rig to verify the analysis tool. The
experiments are carried out in several different work conditions of fan, the acoustic mode is measured in duct by 40
microphones which is circumferential uniform at two axial location, at the same time the shock noise is measured in
duct by 10 microphones which is axial arrangement at the same circumferential location. It is very important to have a
good understanding of the proper method of frequency spectrum analysis and noise sources and noise propagation in
high speed fan duct, because they could help to measure the noise level more accurately and show the
characteristics of ducted fan noise sources and propagation more clearly. The theory of duct acoustic mode are
presented in this paper, furthermore, the acoustic mode measurement is carried out to have some comparison with
simulation result which obtains a consistent result. According to the empirical model, the shock noise mainly
distributes in shaft frequency within 1BPF, data analysis is carried out to obtain the sound power level of shock noise
which is used to compare with simulation result, and the problem of test is found, the reason of amplitude error is also
analyzed.

Key Words: engine; fan; acoustic mode; shock noise; test

Received: 2022-03-26; Revised: 2022-04-15; Accepted: 2022-06-17



