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Vibration Characteristics of Supersonic Flows around Concave Body at Rest / Motion

OZAKI Akihiko"”, TSUKISAWA Yuya”, MIYAMOTO Keiji” and TAKAKURA Yoko (Tokai University)

ABSTRACT

The purpose of the present study is to investigate the basic vibrational characteristics of supersonic flows around a concave body at rest
without and with flow perturbations and clarify the relation between vibrational characteristics of flows and self-induced motion of the body.
The body motion was computed by use of the moving-coordinate method proposed by the authors, and numerical computations were carried
out by using the WENO scheme. As results, due to back pressure the sting introduces disturbance into the flow field, without a sting raised
back pressure causes reverse flows to disturb the flow field, and periodically oscillating inflow Mach number makes the detached shock
distance vibrate with same period of Mach number. At Mach number 3, in the time histories of lift coefficients, waves with low and high
frequencies appear, regardless of a stationary or moving body, and at a stationary body the low frequency appears as low frequency band. The
dominant frequencies of lift oscillations at motion overall corresponds to those at rest. In self-induced vibration of the body, the time history
of angular velocity has low and high frequencies same as lift oscillations, whereas the time history of angle has only the lower frequency.
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(b) FFT analysis of lift coefficient.

Fig.6 FFT analysis of lift coefficient (M=3.0, pou=1/y).
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Table 1 Summary of aerodynamics characteristics for flow conditions
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Fig.10 Coefficient of y force C, in moving case of
M= 3.0, pour = 14 and I = 1000.
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Fig.11 Self-sustained vibration in M.=3.0, pou=1/ and /=1000.
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Fig.12 Coefficient of y force C, in moving case of
Moo= 3.0, pour = Iy and I = 9000.
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Fig.13 Self-sustained vibration in M.=3.0, pous =1/ and /=9000.
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Fig.14 Pressure contours in Self-sustained vibration
(M= 3.0, pout = 1/y).
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