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Numerical investigation of noise reduction law and acoustic
mecha-nism of the sweepback propfan
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Abstract: The propfan flow-field and acoustic features were investigated by combining the 3D
numerical simulation with Ffowcs Williams-Hawkings equation. And the effects of propfan sweepback
angle on aerodynamic performance and noise level were studied. It indicated that, with propfan sweepback
angle increasing from 0° to 40°, the thrust efficiency was promoted about 1.5 percentage points at the high
speed cruise condition but slightly at the take-off condition. The propfan noise level was directly related to
the pressure fluctuation intensity of the rear blade suction surface. With the increase of sweepback angle,
the pressure fluctuation intensity decreased, and then the noise level in all angular positions was reduced at
the take-off condition. At the 75° angular position with the maximum sound pressure level, the sound

pressure level decrease by more than 3 dB with propfan sweepback angle increasing from 0° to 40°.
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Fig. 1 Contra rotating propfan model
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K G HEEN fo, BTG 2 T 200 o IR Z 5 HTJT
160°07 & . J5 J7 2002 3000 B M g K, 15
STV MR RS, A £ K S T2/
w2

6) 25 45 ] A R AT A A T 3
PR TR /IN, FEE 5 B K1Y 750 Tl v B, I
AN 0015 2 2007 R LA 1 dB, FR1S % 40°7 [
L R#AIK 2.6 dB.
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