5531 % 59 M= NFH Vol.31 No. 9
2016 4= 9 A Journal of Aerospace Power Sep. 2016

XEHS:1000-8055(2016)09-2146-10 doi;10. 13224/j. cnki. jasp. 2016. 09. 013

EFLES S5 FW-H FRENEH-BER
FHEEHEMRAR

A, FREMR, TR%, 3K, & M
(FAAE Tk k2= sh T S5 RETR= B, VU4 710129)

i . RHKRBEII(LES) 454 Flowes Williams-Hawkings (FW-H) J5 #2807 57 7 5 #:-32 %1 T 45 W 7
B A0 3 AT 0 W AR TR 75 0 S I I S A R S SL IR W B A, R RS T S SIS A — BUW T T AR 3R AT 2%
309055y R BT U IR P R, B0 15 S R e v B S [R) 9 R0 R, T ST TR 06 bR B = A bR B B E B
5T R MMEIE 253X, I 5 405G SOk R F AR eR R 48 50008 3000 = 07 sR BT A5 25 SR AT T X L. 25 R B R
BB IE 7 A8 1E i 2200 5535 7. 6 dB, — f MRS 1% MR BUE (E AR 25 1 F o 30 o 450 4 280 eR U8 IE R B
2. 43 I R A g TR T 2 3 S TR SR R T AR ST TR 7R R A S I, 45 SR SR MG D R AR DU T R S Y
S 00 AT DL 200 R

% # W KRB FW-H 58 SRS =MAmE: BIEIE; WKTFERS

FESEE. V23l XEARERD: A

Investigation of rod-airfoil interaction noise using large eddy

simulation and FW-H equation
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Abstract: Large eddy simulation (LES) and Ffowcs Williams-Hawkings (FW-H) equa-
tion were used to investigate the spectral characteristics of the rod-airfoil interaction noise
and the influence of the quadrupole source. The flow field prediction was in good agreement
with experiment data, and the spectral shape of the acoustic radiation was consistent with
experiment results. The front 30% chord length at the leading edge of the airfoil is the main
interaction noise source. For the reason of the different span-wise length between simulation
and experiment, a new group of formulas was derived based on the hypothesis of trigonomet-
ric correction function and the results were compared with the rectangular, exponential and
Gaussian functions. The correction deviation for different correction methods is as large as
7. 6dB. The correction effect of the trigonometric function is similar to the rectangular func-
tion and better than Gaussian function, whilst the exponential function has the poorest cor-
rection effect. Solid wall surfaces and permeable data surfaces were used for acoustic calcula-
tion to investigate the effect of quadrupole source. The results show that the impact of qua-

drupole source is negligible at low Mach number.
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