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Suppression of Noise Generated from Supersonic Rectangular Jet with Microjet
—Part 3 Discussion on the Reason of Noise Reduction—
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ABSTRACT

Jet noise reduction is one of essential issues to realize environmentally-friendly and highly-efficient supersonic
jet propulsion system. In the present study, experimental and numerical investigations were conducted in order to
clarify the effect of microjet injection on supersonic jet noise. The experiments were focused on supersonic jet with
Mach number of 1.4, generated from a rectangular nozzle with high aspect ratio. Far field acoustic measurements
were conducted for the jet noise in the cases with and without microjet injection, and the noise reduction up to 13.0
dB(A) was obtained. Flow field visualization and CFD analysis were also performed to study the mechanism of noise
reduction from aerodynamic point of view.
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Fig. 1 2-D main nozzle with microjet injection holes

Table 1 Experimental condition
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Fig. 2 Power spectra measured on the minor axis plane
(Ponton et al”, NPR=3.71)
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Fig. 3 Power spectra (w/o microjet, NPR=3.9)
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Fig. 4 Instantaneous Schlieren image of the upper shear layer
(w/0 microjet, NPR=3.9)
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Fig. 5 Frequency analysis of Schlieren images
(w/0 microjet, NPR=39, amplitude)
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Fig. 7 Power spectra in the cases with and without baffle plate
(NPR=39)
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Lower: NPR=39, w/0 microjet
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Fig. 9 Mach number contours on the planes perpendicular

to the main jet axis (CFD)
Typel-every-three-hole injection
NPR=39, w/0 microjet

Upper:
Lower:

Fig. 10 Mach number contours on the planes

perpendicular to the main jet axis (CFD)
Upper:
Lower:

Typel-every-six-hole injection
NPR=39, w/0 microjet

720, EEECIEY A 70T 2y PORIBAG 7D
TR T EARBOYyH MO RBBE L ETRHl R 57,
2RI TN > Twbd, 528 EHEEOYAIC
By H MO RBELERIRZ S 00, BE I
HWOTHTLYA 2782y FORERZZIT TV
WHIEAEAE L TV B, 204 — A TR R EES O
IR EA Type 1 -2 2B &MWL Y b/ L, WJHALAS
RE06d 77y ¥ AR, KBNS A5 E
FTAHHTRRALENZY, S oE»S, KREEHD
B RE RIS €121, WA KBS B
WS ELZLDVEETHLEEZ LN,

5.2 BBABRBEOERER

A7) —FEH R EOBEREIREE I, EHERECAR
FWNOBEND TR L CRAE L2F WA AVIO0ELn
WCHEDERLE LTHERT 27 14— FNy 2RSSR L
TBYEE, J2AVvHOTY 4 7uyzy BT
CETT4— Ny JHENRBELZ DL DN S,
ARBEOFEY 2 v MZBWT, Typel-2-2o3 XIE4
DYEIZA 7 ) — F B RARSE WL O BEFR BT K & <
I L 7= 085 R R BERUR D 0T O Z A o, KB

F Type2, every three holes injection

I 10dB(A)
H | +— 8875[Hz]
. § e ]
ard t I--I'"L\"’-\'.’“ X .” oD 7
Ll {8.4)=(30dcg. . Odeg |

“‘e‘.'-\-_r.'_,”_“‘ A
e 1
g -
]

T vaxv ™
&

(08 )={Odeg , 30deg Il

(B gy=(0deg , H0deg ) |

< L

9 [ y

5‘: (0. 4)y=(Ddeg . 60deg T

w § C:
i T
i

(0.4)=(0deg . 120deg )

pialsiiaag jaaliiaas

iaal e s iy ||||-
30000 50000
Frequency[Hz]

iaa s s s lesiing
10000

Fig. 11 Power spectra in the case of Type2 injection
(NPR=3.9, Pn/p:=50)
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