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Experiment of noise reduction/in separate flow system

using chevron nozzles
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Abstract: The noise reduction characteristics of chevron nozzles was investigated in sep-
arate flow system. All-the experiments were carried out on the jet noise rig in the anechoic
chamber. The'effect of the structural parameters and distribution of chevron nozzles on cold
jet noise reduction was explored in which shear velocity ratio was 0. 92. The results show
that chevron nozzles reduce jet noise at low frequencies, but increase jet noise at high fre-
quencies. Besides, chevron nozzles has a best low-frequency noise reduction at downstream
with lowest high-frequency noise penalty. The noise is decreased at the low frequencies and
the peak noise reduction is 5 dB when penetration angles of chevron nozzles are increased.
The chevron nozzle only on fan has a good low frequency noise reduction and an ability of
noise suppression at high frequencies. Although slight differences are observed with varying
number of chevron, it seems that the effect is less significant than that of the penetration an-

gles. The sound pressure level downstream is reduced significantly by chevron nozzles.
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Fig. 1 Jet noise rig
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Table 1 Parameters of chevron nozzles

W R WY\ AN SR
£BOREC AR/ O\ W AR
S-000 0 0

S-001 12 18 0

S-002 8 18 0

S-003 0 12 18
S-004 0 8 18
S-005 12 18 12 18
S-006 8 11 8 11
S-007 8 18 8 18
S-008 8 22 8 22
S-009 12 18 12 18
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Fig. 2 Physical diagram of different combinations

of nozzles
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Fig. 3 Far sound field measurement scheme
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Fig. 4 Frequency spectrum of chevron nhozzleon both
fan and core and/standdrd nozzle

at-90° position

T3 AN L 4 Hp i ki 4 0 T 2 ) L 3G T LA
Fo L LA AN 12 5 18R4SRl DLk — 4
WA AT ARR BT M 7, (L A2 vy A0 e P %) 3 20 1 Sl A1
B E A 0. 8dB. X FE & MM VIR R T
B IR A R e s T 5 R S SR A R
NPE: b N RSB R R W E 2 Y TR A NS S5
AR MR P — 2D 8 BRI, TR AR R Y
Hom. POAE I TS, SAE N RRE I VI # i
LG AN TSN VTR A A AT LA R AR AR
AN R A T L 3 AT ) R AR MR A ) B

K5~ 7 g5 th T AMBRAA VIR 4 5
FERE ARy b R 3 Ay 1) AR R A
Xof L A AT K] 3 R Y LR AT LU L, VOB
= = NG LN N = [ R DO R i
FE A — 8 I R MR AR L O 5 | R e R P — o R
JEE 38 . 5 At T 1 UL A R L AE 60° 0

WA VIR A TE AR B i) R M i I A1 ) B g
T I 7 S8 A i oA B L HCE S i R Tk 2 dB. T
TEWEAS B9 T U 75 18] B 150° 3 &, VI R 5 45 76 11
W B P o M i i v ATk E 3 B fHL R R A M 7
EF) T ARG oM. AE 90°fir B, AR M S g
ik 1. 7dB. A T W By b AR e 2 (8], e A0 0 S

A

g — #AH
;'_ lm¥ /'_”'F_F\"’_\,.\_‘
b EI \\,“
™
, .
10-2 10 100 i
SRR IR A
Fl5  SMERHEA VIR S T A 60° (i B
L]

Fig. 5 Frequency spectrum of chevron nézzle on fan

and standard nozzle at\60° ‘position
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Fig. 6 Frequency spectrum of chevron nozzle on fan

and standard nozzle at 90° position
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