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Suppression of Noise Generated from Supersonic Rectangular Jet with Microjet
—Part 2 Influence of Main Jet Condition—

B FH R — !

OKADA Ryuichi

L WE S

HIMENO Takehiro

ABSTRACT

i S FEIR Ei ™
WATANABE Toshinori UZAWA Seiji
S o K ™’

INOUE Chihiro OISHI Tsutomu

Jet noise reduction is essential for next-generation environmentally-friendly supersonic transport. In the previous
study, 13dB(A) reduction at the maximum is achieved with microjet of 1.5% mass flow ratio in the case of under-
expanded jet. In the present study, experimental and numerical investigations are conducted to clarify the influence

of main jet condition on noise reduction. The experiments varied several parameters including main nozzle pressure

ratio, total pressure of microjet, number of microjets and microjet injection angle. To investigate the effect of
microjets on the 3-dimensional flow field, steady RANS analysis of the flow field is performed under various

conditions of the main jet and the microjets.
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Fig. 1 Overall view of 2-D main nozzle with microjet
injection holes
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Fig. 2 Coordinate system and measurement points
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Nozzle Wall ;
Side Wall T

In the experiment,

walls were installed on both sides.

Fig. 3 Schematic of side wall for static pressure measurement
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Fig. 4 Grid system for RANS analysis
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Fig. 5 Comparison of wall static pressure between
experiment and CFD
(Left: NPR=2.7, Right: NPR=39)
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Fig. 7 Power spectra at 6 =30deg., ¢ =0deg.
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Fig. 9 Power spectra measured on # =0deg. plane
(NPR=31, Type2 every three holes injection)
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Fig. 10 Power spectra at 6 =0deg., ¢ =120deg.
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Fig. 11 Power spectra of the noise generated from microjet
(NPR=31, Type2 every three holes injection)
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Fig. 13 Spectrum of color value
(NPR=27, “A” in Fig.11)
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Table 2 Summary of effect of microjet on acoustic field and flow field
Mk Tet Microjet Acoustic Field Flow Field
Low frequency | High frequency | Screech | Flapping | Shock cell
NPR=2.7 Typel | every 3 holes O X X X X
(Over-expanded) | Type2 | every 3 holes O x O O X
NPR=3.1 Typel | every 3 holes O x x x X
(Fully-expanded) | Type2 | every 3 holes @] X O O x
all holes & - - O X
_ Typel | every 3 holes o] O o ®) o
el every 6 holes O - x X O
(Under-expanded) all holes - X x X X
Typel every 3 holes @) X ®) -
M) FYzy PRUBOERLHFONTATY) v 7 RS ZEXM
FAL DR, A7)—FEFET v VEABBOT T (1) Greska, B. and Krothapalli, A: The Effects of Microjet
Vo 7B HERRD LN T2, VLY A Injection on an F404 Jet Engine, AIAA Paper 2005-
OBEEYEATR < 7 2 FAN I3 B RS DA T 5 3047, (2005). . . o
AT X L7 (2) Zaman, K., B.i M, Q. Jet Noise Reduction by Microjets
- A Parametric Study, AIAA paper 2009-3129, (2009).
_ (3) Cuppoletti, D., R, T., Perrino, M. and Gutmark, E.:
At Fluid Injection Effects on Acoustics of a Supersonic
AR 58S V3 B BF S8 B DR BEAE SEB (R AR Jet at Various Mach Numbers, AIAA Paper 2011-2900,
20360381) DB =2 120 72, FEHO— NIICHF (2011).
FHRGCOETU s I L [BWIY AT A - A /) R—=a v (4) FHBE—, LM FBUEE, EEREE, R
EBES | X227, TR LTHEELZR KAMW : BEFERY v v oRETIRED<YA Y
T 5o Yy MIX B —8— BE KRR &g
DEAb—, HAHN A ¥ — ¥ V245K BRTE
(5) MEHERE, Sz WRIE: BFHI BT 5 BT O FHIC O W
T —R IR R & 2 OMGEE, M T i BB gE TRl
YR2TE, F12DM R R AR E Y YR T T AN
%, pp. 255-260 (1994).
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