(SR ER O LI WFFEGRER SO (5 41 [8] - 55 42 [A]) 45

ST PR IR L D A2 0E - — FIZB 2 AT

ERE—, B, BN (EHER)
/NPERERS, mARIEY:, EHEFB R (JAXA)

Experimental study on the instability modes of axisymmetric wake
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ABSTRACT

The instability of axisymmetric laminar wake behind a body of revolution whose cross section is a
NACAO0018 airfoil is studied experimentally under a natural disturbance condition. Magnetic Suspension and
Balance Systems (MSBS) are used to support the axisymmetric body in order to avoid undesirable influences
of mechanical supports on the disturbance development. A multi-hotwire-sensor probe is used to identify
helical instability modes. The experiment is conducted mainly at a Reynolds number based on the
maximum diameter Re = 1.9 x 10*. It is found that the wake is convectively unstable despite that the flow is
slightly reversed near the trailing edge. Spatially-growing instability waves are found to be helical modes
with azimuthal wavenumber of 1 as predicted by the linear stability theory for the axisymmetric wake. The
spatial growth rate and amplitude distribution obtained experimentally agree well with those calculated from
the linear stability theory.
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Fig. 1. Experimental setup.

Fig.2. Axisymmetric model suspended by the MSBS.
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Fig. 3. The y-distributions of mean velocity U
in (a) and r.m.s. value of velocity fluctuation
u’ in (b). U,=8m/s.
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Fig. 5. Streamwise development of disturbances
at U, =8 m/s.

u (m/s)

23 231 232 233 234 235
1(s)
Fig. 6. Waveforms of velocity fluctuations. (U=
8 m/s, x = 100 mm). 109 Hz-component is
singled out.
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Fig. 7. Azimuthal variation of the phase of
disturbance. U, = 8 m/s.
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Fig. 8. Spatial growth rate —¢; calculated from the

Rayleigh stability equation.
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Fig. 9. Amplitude distribution of the most
unstable mode at x = 50 mm.
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