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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)

Wm.\ W h-n

Fig. 6 Positions of baffle plate (NPR=3.9)

- w/o baffle plate d
——— with baffle plate: x#h=1.5 Screech |

50

with

SPL [dB(A)]

Measured at (#,¢)=(30deg. Odeg.)

0 5000 10000
Frequency[Hz]

Fig. 7 Power spectra in the cases with and without baffle plate
(NPR=39)
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Fig. 8 Mach number contours on the planes perpendicular
to the main jet axis (CFD)
Upper: Typel-all-hole injection
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)
Upper: Typel-every-three-hole injection
Lower: NPR=39, w/0 microjet

Fig. 10 Mach number contours on the planes

perpendicular to the main jet axis (CFD)
Upper: Typel-every-six-hole injection
Lower: NPR=39, w/0 microjet
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Fig. 11 Power spectra in the case of Type2 injection
(NPR=3.9, Pn/p:=50)
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