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Experiment of jet noise reduction technology using lobed mixer
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Abstract: On'\the basis of the baseline nozzle with annular mixer, the far field noise
spectra performance and the noise-feduction of the nozzle with lobed mixer were investigated
under cold jet condition through scaled model experiments of high bybass ratio turbofan en-
gine mixing exhaust-System. The experiments were carried out on the jet noise experiment
rig in the anechoic chamber. The experimental results show that, compared with the baseline
nozzle with annular mixer, the nozzle with lobed mixer has better jet noise reduction at low
frequencies, but the sound pressure level increases at high frequencies, while overall sound
pressure level reduces at downstream (0= 150°) but increases at middlestream and up-
stream. With increased velocity differences between core exit flow and fan exit flow of lobed
mixer, the nozzle with lobed mixer has better noise reduction at low frequencies, but the
sound pressure level increases at high frequencies, while overall sound pressure level reduces

at downstream (0=150°) but increases at middlestream and upstream.

Key words: high bypass ratio turbofan engine; mixing exhaust system; lobed mixer;

scale model experiment; jet noise reduction
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Fig. 1 Schematic diagram of scaled model

experiment nozzles
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Fig. 2 Dual-flow cold jet noise experiment rig
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Fig. 4 Comparison of far field noise spectra between baseline nozzle with annular mixer and nozzle with lobed mixer



1648 it =

1o AR

5530 %

TR A A kg 304 55 0 2K B (S YN AR A O TEAA I
AP — RS, AL dB) L TR A S
WD AL (2).

_ ID;
Sr = Ul @)

A f OISR Uy S WA ) 0 R
S, = 101g(p*/p2) = 201g(p/py)  (2)

K p R po=2X10"° Pa, R EN

P 4 AT O R mEAE B3O 1) (0=60°) | iiF
J5 18] (0= 90" F1 T i 5 0] (0= 150 , B ot 7Y g 4%
D52 TS 45 W A5 1100328 75 7 A1 3 3% 52 vl () gy R A0
R Ay 2R 43 A0 T S A TR 7 7R 3 1) A AR
PERUAE, E AL L AE PSR TR R A [ B 4%
RTI4TN I R G i I A O 7 4 1K
B 75 FEGAE WA T 0E D 1) L b e O 1) R U
TR YR T BTG 400 B e 7 3= 22 46 v 7R 8545 T Ul
J7 1], X — 45 5 5 ek (20— 8. k2 o el 5
IR, KRG HIR R & sh MR A 2 HE R R SR
B A A RO it U 45 A o A /N R Tif U 4
5 W S 2 AR A0 B M 7 R g A1 B R 7 7 2 Y
F R W R U ) 0 S S B R R
T PG A oy F2 10

SR BE TR
(fER A )

NIFE T

WP ()

5 JRIRGE Lo K gl ATLIBE IR I 7 I

Fig. 5 Jet noise sources of high bybass ratio

turbofan engine
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