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The Analysis of Noise Features for Multi-element Airfoil Based on

Slat Configuration Parameters

Wang Hongjian, Luo Wang, Zhang Rui

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Leading edge slat configurations can affect the flow field features of multi-element airfoil, and also
have an impact on the distributions of slat noise sources. Based on LES(large eddy current simulation) simula-
tions and FW-H integration equation, together with the typical multi-element airfoil 30P-30N model, the flow
characteristics and far field noise features are investigated. Through adjustment of slat configurations, the sensi-
tivity of slat noise radiation to slat position parameters is analyzed. The position parameter features are studied
by keeping high aerodynamic performances and effectively attenuating slat noise. The study shows, with fixed
slat gap and overlap, slightly decreasing slat deflection angle could effectively reduce slat noise without any com-
promise with aerodynamic performance; If continuing decrease the slat deflection angle, the slat noise will be in-
creased. On the condition of fixed deflection angle, decreasing gap width, meanwhile increasing overlaps can
suppress slat noise to certain degree. Optimizing the slat position parameters is an effective way to improve the
wing aerodynamic performance and control the slat noise.

Key words: multi-element airfoil; slat gap width; overlap; slat deflection angle; noise attenuation
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