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NUMERICAL ANALYSIS OF AXISYMMETIC SCREECH TONE FROM SUPERSONIC JET
USING HIGH-ORDER HIGH-RESOLUTION COMPACT SCHEME

LC. Lee" and D.J. Lee’

The screech tone of an underexpanded jet is numerically calculated without any specific modeling for the
screech tone ifself. A fourth-order optimized compact scheme and fourth-order Runge-Kutta method are used to solve
the 2D axisymmetric Euler equation. The Fourier transform of pressure signal at upstream shows the directivity
pattern of the screech tone very clearly. Pressure signal is shown to observe the generation of the screech tone.
Most importantly, we can simulate the axisymmetric mode change of the screech tone very precisely with the
proposed method. It can be concluded that the basic phenomenon of the screech tone including its frequency can be
calculated and its mode change can be simulated with inviscid Euler equations.
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Fig. 4 Instantaneous density contour of supersonic jet of
M=1.18
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Fig. 5 Adjusted instantaneous density contour (0.99 <p/p a <
1.01) of M=1.18 supersonic jet
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Fig. 7 Fourier transform of pressure signal
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Fig. 8 instantaneous density contours of near flow field for one
period (M=1.18)
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