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Abstract : In this paper, the influence of different trailing edge thickness on aerodynamic noise of airfoil is studied.
The DU 93-W-210 and DU 97-W-300 airfoils are chosen as research object, and the XFOIL is used to calculate
the aerodynamic data of airfoils, and semi-empirical model is used to simulate the aero-acoustic characteristics
of airfoils. The influence of trailing edge thickness on aerodynamic characteristics and sound pressure level was
studied. Results show that the trailing edge thickness has little effect on the lift-drag ratio of DU 97-w-300 airfoil
which has larger thickness, while it has obvious effect on the thinner DU 93-w-210 airfoil. Compared with the
thinner airfoil, the sound pressure level of the thicker airfoil changes greatly. In a certain range, the sound pressure
level increases first and then decreases when the trailing edge becomes thicker. The trailing edge thickness of
thinner airfoils should be strictly controlled. However, increasing the trailing edge thickness of thicker airfoils in a
certain range can improve the structural performance, reduce the loss of lift-drag ratio and achieve a lower noise

level.
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Fig 7 Comparison of lift coefficient curves of
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Fig 12 Comparison of drag coefficient curves of Fig 13 Comparison of lift to drag ratio curves of
DU30 airfoil with different trailing edge thick- DU30 airfoil with different trailing edge thick-
ness ness
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Tab 1 Sound pressure level of DU21 airfoil with different trailing edge thickness

I A
i
7 (dB(A)) DU21 DU21.005 DU21.010 DU21.015 DU21.020
85.1 85.7 86.2 85.8 85.8
et
S (0%) (0.8%) (1.3%) (0.9%) (0.8%)
oA 82.4 83.2 83.7 83.3 83.3
(0%) (0.9%) (1.5%) (1.1%) (0.9%)
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Tab 2 Sound pressure level of DU30 airfoil with different trailing edge thickness

- A
I (dB(A
7 (dB(A)) DU30 DU30.005 DU30-010 DU30-015 DU30.020
85.6 85.2 85.3 85.1 84.9
T
H (0%) (-0.4%) (-0.3%) (-0.5%) (-0.8%)
- 83.1 82.6 82.7 82.5 82.3
P

(0%) (-0.5%) (-0.3%) (0.6%) (-0.9%)
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Fig 14 Sound pressure level of original DU21 and DU30 airfoils
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Fig 16 Sound pressure level of DU30 airfoil with different trailing edge thickness
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