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Numerical Simulation of Instability Waves in Yawed Cylinders
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*Graduate School of Engineering, Tohoku University
ABSTRACT

Development of point source disturbance in the three-dimensional boundary layer of vawed circular cylinders
is studied using Direct Numerical Simulation(DNS). Using a 2D FFT technique, the waves are separated into
two instability modes. One is the streamline-curvature instability and the other is the cross-flow instability as
predicted theoretically. It is shown that the T-S wave type instability appears when the frequency of excited
distubance is high, while the cross-flow instability becomes dominant when the frequency is low.
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Fig. 1: Calculation grids. (a) Re = 2.6 x 10° and (b)
Re = 1.3 x 10°.
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Fig. 2: Contour map of the velocity fluctuation in
the plane 0.25 mm away form the surface.
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Fig. 3: Contour maps of velocity fluctuation at 6 =
29°. (a)DNS; (b) experimental result by Tokugawa
et. al®
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Fig. 4: Contour map of the 2D power spectra.
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Fig. 5: Contour maps of separated velocity fluctua-
tion. (a) mode A and (b) mode B.
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Fig. 7: Amplitude and phase distributions of the ve-
locity component in the direction of external stream-
line (w =0.06, 0 = 10°, Z=0.11).
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Fig. 8 Contour map of velocity fluctuation in the

n
plane 0.88 mm away from the surface {w =0.15).
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Fig. : Amplitude and phase distributions of the ve-
locity component in the direction of external stream-
line (w =0.15, § = 10°, Z=0.11).
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