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Investigation on the aeroacoustic characteristics of
the turboprop propeller

GENG Xin' HU Tianxiang' ZHOU Ruojun® LIU Wenbo' LIU Peiging' *

(1. Key Laboratory of Aero-Acoustics Ministry of Industry and Information Technology( Lu Shijia Laboratory) ,
Beihang University, Beijing 100191, China;
2. The First Aircraft Institute, Xian 710089, China)

Abstract: As airlines switch from turbofan engines to turboprop engines on short-haul flights and noise pollution
limits around airports become more limited, the acoustical characteristics of commercial propeller aircraft are be-
coming a key design parameter. In order to study the aerodynamic performance and acoustic characteristics of the
propeller, a turboprop aircraft six-blade propeller was studied in the D5 aerodynamic acoustics wind tunnel of Shahe
campus, Beijing University of Aeronautics and Astronautics. In the experiment, the combined working conditions of
different incoming flow wind speeds were measured under the conditions of fixed blade Angle and rotating speed, so
as to obtain the balance force measurement data and far-field sound pressure signal of the propeller under different
working conditions. The influence law of incoming flow speed on the far-field noise of the propeller was obtained
through the fast Fourier transform. The experimental results show that the discrete part noise can excite higher order
harmonic noise under the condition of large incoming flow, and the amplitude of each order harmonic noise decrea-
ses gradually with the increase of harmonic number. When the wind speed is low, the sound pressure level of
broadband noise increases. This is because the blade is in the stall state and the tension coefficient is in the nonlin-
ear section under the condition of low forward ratio, which is related to the increase of turbulent noise caused by the
complex flow field on the blade surface. According to the directivity analysis, the total SPL level at the upstream of
the propeller disc is greater than that at the downstream of the propeller disc, mainly because the relative velocity of
the propeller disc before and after the change, resulting in the delay of sound propagation distance and acceleration
phenomenon.

Keywords : turboprop; wind tunnel; aerodynamic performance; acoustic characteristics; directivity
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