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Fig.1 The schematic of flow field and cross-sectional view of axisymnmetric b:uff bocy
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Fig.3 The photograph of flow visualization of the wake of axisymmetric bluff body, Re = 7.0 x 10%
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Fig.8 The typical distribution of turbulence kinetic energy and Reynolds shear stress
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Fig.13 The effect of acoustic forcing on the mean velocity profile, Re = 3.2 x 10*
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Fig.14 The effect of acoustic forcing on reverse-flow-factor, Re = 3.2 X 104
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Fig.15 The effect of acoustic forcing on streamwise turbulence kinetic energy u'?, Re = 3.2 x 104
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Fig.16 The effect of acoustic forcing on the streamwise skewness factor and flatness factor, Re = 3.2 x 10*
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EXPERIMENTAL INVESTIGATION OF THE WAKE OF
AXISYMMETRIC BLUFF BODY AND ITS CONTROL
BY MEANS OF ACOUSTIC FORCINGY

Dong Yufei*** Wei Zhcnglei*
*(SKLTR, Peking University, Beijing 100871, China)
** (Institute of Mechanics, CAS, Pejing 100080, China)

Abstract Behaviors of the wake of an axisymraeiric bluff body and its control by means of
acoustic forring have been experimentslly investigated for Reynolds numbers ranging from 3.0 x 103
to 1.0 x 10°.

According to flow visualization, the flow separates at the rear of model, and the evolution of
separated shear layer finally results in the helical vortices shedding and forming the reverse flow.
The length of recirculation region increases from Re = 3.0 x 10% to Re = 2.0 x 10%, and remains a
constant of X,./D = 0.975 in Reynolds number range of Re = 2.0 x 10* ~ 1.0 x 105.

From the Reynolds number of Re = 3.0 x 10% to Re = 5.0 x 10%, the growth rate of vortex
shedding frequency is less than that of the Reynolds number. However, in the range of Re =
5.0 x 10* ~ 1.0 x 103, the growth of vortex shedding frequency matches the increment of Reynolds
number, and there exists a universal value for the dimensionless vortex shedding frequency, St =
0.27.

The turbulence characteristics of flow field under acoustic forcing is similar to the case in
the natural state. Within the recirculation region, Wmax, Sy = 0 and F, min Occurs at the same
position. Near the cross of the axis of the model and the edge of recirculation, S, ~ —0.4, which
is consistent with the case of isotropic homogeneous turbulence.

Acoustic forcing in a certain frequency range can shrink the recirculation region, and for
Ste ranging from 1.0 to 1.4, the rtecirculation region is the smallest, which is beneficial for drag
reduction in engineering practice.

Key words wake, recirculation region, acoustic forcing, control

Received 13 February 1998, revised 4 November 1998.
1) The project supported by the National Natural Science Foundation of China.



