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Influence of Flap Surface Roughness on the Lift of Multi-element Airfoil

Zhu Qiliang, Gao Yongwei, Ye Zhengyin
(National Key Laboratory of Science and Technology on Aerodynamic Design and Research,
Northwestern Polytechnical University, Xi’an 710072 , China)

Abstract: The upper surface of flap is filled with porous sound-absorbing material. The wind tunnel experiment
is accomplished in NF-3 low-speed wind tunnel. The result shows that, although the noise of gap is decreased,
the airfoil lift coefficient is of a larger loss. In order to determine whether the increased roughness of flap surface
by porous material causes the drop of lift coefficient, and determine the applicability of numerical simulated the
rough surface with a simplified model, the experiment and numerical simulation research are both applied. The
triangular protrusion along the flow direction is used to simulate the roughness of absorption material, The nu-
merical simulation is carried on the two-dimensional simulation of ANSYS Fluent with the unstructured mesh
and kw SST turbulence model. The experiment model is two-dimensional model with the same chord length,
The smooth and rough situations are achieved by filling sound-absorbing porous material in upper surface of flap
and using plastic membrane to overlap it or not. The result shows that the triangular protrusion can simulate the
roughness of absorption material and the roughness of sound-absorbing material indeed affect airfoil lift coeffi-
cient, Thus, further research on smooth surface of sound-absorbing material/structure is needed before using
the sound-absorbing material to reduce the flow noise in gap.

Key words: wind tunnel experiment; sound-absorbing porous material; surface roughness; multi-element air-

foil; triangular protrusion
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