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Slat noise is largely dependent on its structure parameters such as geometric and morphing 

parameters. The investigation of the effects of these two types of parameters on the 

characteristics of flow field around an airfoil with slat and the induced noise can be an 

effective way to study and suppress the slat noise radiations. Three-element airfoil model 

30P30N is employed to establish the model of investigation for analyzing the flow field and 

noise features.  

 

Based on RANS and LES methods, steady and unsteady flow filed characteristics of the 

airfoil are studied for typical geometric (overlap, gap and rotation angle) and reshaped 

profiles (morphed trailing edge of slat seals the gap). The corresponding distribution of 

pressure and turbulent kinetic energy are obtained. FW-H acoustic analogy formulation is 

employed to solve the far-field noise radiation of the slat. The effects of various slat structure 

parameters on the far-field sound pressure level and its directivity characteristics are 

investigated. Finally, based upon the obtained characteristics of flow field and slat noise 

radiations, the interaction between slat noise suppression and corresponding lift change are 

analyzed and discussed. The results show that the variation of geometric and morphing 

parameters can effectively change the flow field mode around the slat and the airfoil. 

Choosing proper slat parameters, the far-field noise radiation can be reduced with little 

penalty for the lift performance of airfoil. 

 

The current study demonstrates that it is a promising method for slat noise attenuation, 

through slat structure parameter adjustments and controls, which include slat setting and 

adaptive morphing parameter controls. These controls are dynamic and adaptive, which can 

be adjusted to different flight conditions. It can significantly weaken or even eliminate some 

of the slat noise sources while keeping the high aerodynamic performance of slat which is 

very important for normal functions of civil aircraft wings. 
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