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Study of Noise Phenomenon in Supersonic Nozzle with Constant Area Duct
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The present paper describes an experimental and numerical works to investigate a noise
phenomenon in supersonic flow that are discharged from a convergent-divergent nozzle with a
constant area duct. The noise phenomenon of flow is generated by an emission of acoustic tones. The
results obtained shows that unlike the frequency of the screech tone due to the shock-cell structures
in the jet flow, the one of the acoustic tone due to the shock wave in the nozzle increases proportional
to the nozzle pressure ratio. The frequency of the acoustic tone is depending on the distance from the
shockwave to nozzle exit.
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Fig.1 Schematic of experimental apparatus (unit : mm)
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Fig.2 Nozzle geometry (unit : mm)
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Fig.3 Computational grid ()=26mm)

.. MR LEFE

3.1 LD IZBH5BROEFARING T

J ZANDIERLID=0.0 D HITBN T, J A/LEH)
JEJJHUNPRZ1.27:52.2F TA{L S H T2 & DO FIEA
N xR A @ ~@IZRT. NPR=1.2D 84,
$12.6kHz T64dBRLD A /XA 7 RO BELTE 5.
Z un¥transonic resonance’ & PRI TV B BI4 (T &
STRETHEETHS. AT nE FEN—
VERESZ EIZT D, ANVEWREINT 5 L, JE
WKL I A7 U —F h—r LWy, 8 N —
COREEIINT 5. £ LT, M4 OITRT LI,
J RIVEDWA 1.8 L 2.0D54E, —ODR 5 RN
THEEN—UPEGNS. filx1E, NPR=1.8D,
F1kHz & 3kHz TA /A 7RO EE b — U3 @lgi T&
L. L L4 @ICrRT X ole, /7 AVESNEHR2.0
PUbic2 &, @EEEOEE =3 E 2D, K
JAW I DG S — T NRET D,

50 =
40 1 L L L 'l |
0.5 1 20 30
f (kHz) 10
90
(c) NPR=2.4
80 <

P | N
10 20 30

7 f (kHz)
Fig.4 Sound pressure level spectra for 2/0=0.0



PR 194F JuUN R F k5 & A B L% H & E29% 2 291
0 M 2.0
]
Throat Exit Throat Exit
¥ ¥
(a) L/D=0.0, NPR=1.6 - (e) L/D=0.0, NPR=2.8
Axis Shock wave
v ¥ v
(b) L/D=0.5, NPR=1.6 ﬂ: %ﬁﬂ_ (®) L/D=0.5, NPR=2.8 W: ﬁ"m
A )
v ¥ v L
/)

(¢) L/D=3.0, NPR=1.6

() L/D=3.0, NPR=2.8

' — £y —
s 2 I

(d) L/D=6.0, NPR=1.6

(h) L/D=6.0, NPR=2.8

Fig.5 Mach number contours for NPR=1.6 and NPR=2.8
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Fig.6 Relationship between distance from shock
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