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Duct sound propagation prediction based on grazing flow duct test

JIA Wengiang, LIU Changchun, XU Jun

(External and Nacelle System Department,
Commercial Aircraft Engine Company Limited,
Aero Engine Corporation of China, Shanghai 200241, China)

Abstract: Acoustic complex pressure distribution on the duct wall opposite to the acous-
tic liner sample was obtained from grazing flow duct test with and without flow. Based on
the test model and data, sound prediction study was carried out to validate the 2D and 3D
duct sound propagation models. Result showed that 2D and 3D prediction results were very
consistent, especially in the absence of flow. Duct sound propagation predictions were well
matched to the corresponding grazing flow test results with and without flow at different fre-
quencies, which verified the sound propagation model accuracy. Considering the influence of
flow and frequency, the error between prediction and test results with flow was bigger than

the situation without flow, and error at low frequency was bigger than that at high frequency.

Key words: grazing flow duct test; duct sound propagation; prediction validation;

acoustic liner; two-dimensional(2D) /three-dimensional(3D)
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Fig. 1 Acoustic liner grazing flow duct test facility

U A 6 1 A 1 2 2 B L 6 ) B

PR A AT A T B YD 1 3R R 3 3 05
AT AE A [ 177 15 38 328 175 T 20T % 75 e il 6 11 i
P, P2 A RS ) A
FE P U P e 0 B S O BT P i 2 8

Kl 2 s scy i

Fig. 2 Photograph of acoustic liner grazing flow duct

PRI 1k 1R AU o P A A R T A
—E AR PD )AL 7 IR 4 AR IR f il
o P OIRE A S A R AT K A AR
AR P S AL 8 HE A R TP AR T Y
DI o P At D B 7 T I A R AR T BE T 5%
T2 PR AT TR+ b BE T E X P A A 007 A [A] B
A 1AL g 5 SME AR BT LS B i B
IR W Beop A B 1AL P A o AL 7R AR T
Pl ER R e b o PR AIE 22 2 I Sk 78 5 9 A BE T -
. Il AL 20 G R B EOR . R AT 3R [ IR
JEE AR 75 A 1 0 e R S T B s B A B
DRIE (75 48 2 T 5 308 N BE ST 2 e . TR
BB AL TR A DK B 2 s o T 0 A AR T L
4L 3 s 7 R B S RO S R T e TR
B R S 5 — 15 T o O A8 R 10 3 ) P S AR DR/ N R
A PRl o) B R W L 55— T T AT LA A AR
Bl /NFI ORI Y T

2 RIS

PRI RO B LS A S5 R R
REANEL 3 P B g LA e s DA K
B RE R AL . A U7 i B8 1 S HE TR, 1 400

SILBURIE

BEEEE— T

{3 R A R
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Table 1 Geometry parameters of acoustic liner test sample
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Table 2 Sound pressure measurement at the tube inlet

PIm R/ (m/s) SR /Hz  FEY/dB M7/ rad
0 1000 129.7 —1.90
50 1000 130.7 —2.49
50 3000 130. 8 —1.30
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Table 3 Normalized impedance of acoustic liner test sample

DIm e/ (m/s) M /Hz P
0 1000 0. 201 —2.113
50 1000 0. 871 —2.307
50 3000 0. 444 0. 363
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3D calculation
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