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Numerical Analysis for Self- Oscillation of Supersonic Impinging Jet in consideration of viscosity
Yumiko OTOBE, Tsuyoshi YASUNOBU

Abstract

When the supersonic jet impinges on the obstacle, the self-induced flow oscillation occurs. The characteristic and the

mechanism of self-induced flow oscillation have to be cleared to control the various noise problems. This paper aims to clarify the

effect of the pressure ratio and the obstacle position and the mechanism of self-induced flow oscillation by the numerical analysis

in consideration of viscosity, when the supersonic jet impinges on the cylindrical body.
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Fig. 1 Supersonic impinging Jet model
Table 1 Symbols used in this study
polPal reservoir pressure
py[Pal back pressure
s (=py/ ) pressure ratio
Dlmm] Nozzle exit diameter
d,[mm] Mach disk diameter
d,[mm] cylindrical diameter
distance from nozzle exit to Mach
X, [mm] .
disk
[mm] distance from nozzle exit to
FsLmm Standoff shock
distance from nozzle exit to
x,[mm] .
cylinder
7ls] period of oscillation
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Fig.2 Calculation domain

Fig.3 Calculation grid around nozzle and
obstacle
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Fig. 4 Jet structure at one period (x/[=5, #=8)
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Fig.5 Pressure distribution at jet axis (x/0=5)
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Fig. 6 Pressure distribution at cylindrical surface
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Fig. 7 Relationship between position of shock wave
and pressure ratio

L

AWTIE TITEE A RIEIRE A RIS THT 5 &

LTI T2 S5 R P AR e 5 55 49 5 (2016 4R 1 J1)

= O MR G OV TEREMIT L TR bR %
UTFICERT 5.

(1) 3 RITDOREMEIMEMATIZ £ D, R ORI O A i)
REHGE L B2 D LN TET.

(2) WIKE TOMRBERSARIOZM T T, Mach disk (3HA
FFEE S AEIE R UL E ISR S L 5.

(3)Standoff shock IXJF 77 DN EWIREIIE Y /N & <
R, RN THEKT .

(4) EJhREN O JEBE I Mach disk & 0 Standoff shock
DFBRE.

(5) Standoff shock o T yRAAIILIEHEAS H Lo & B A 1A
WZIERPRIZZEL L TN D,

(6) MA:RFm DOESIE Standoff shock & PH D+ X
D &<, Standoff shock =° Mach disk % EFICHI LK
B E, AR ARSI A EESEL R THDLEB X
bND.

SE X

1. T. Yasunobu, Y. Otobe and H.Kashimura, THEORETICAL
AND APPLIED MECANICS JAPAN, Vol. 58, (2010), 197-203.

2. T.Yasunobu, H.Kashimura and T.Setoguchi, Proc.
of THE FIFTH JSME-KSME FLUIDS ENGINEERING CONFERENCE
ABSTRACTS, (2002), CD-ROM.

3. Addy,A.L, Effects of Axisymmetric Sonic Nozzle
Geometry on Mach Disk Characteristics, AIAA Journal,
Vol 19, Nol, (1981), pp.121-122

4. R FE, ERE, IREL, oK i, 215 0,
1BE 5, FEOT- OO A, U —tf, (2010).

(20154 11 H 9 A3 )



