211) 17

P _EISE 2 N ERE = RoTRRE )
MALICBI T 25
(B4 HED DL L B

W B - R HERRTT - ORI RMET - R2ih SRR

An Investigation of the Flow around a Permeable Three-dimensional
Body on the Plate

(3rd Report, The Variation of Velocity Profile
and the Vortex Shedding)

Hidemi YAaMADA*, Masahiro Furuya**, Hideo OsakA*
and Yoshiro KAGEYAMA*

Abstract

Measurements were made of the velocity vectors and the power spectra around the permeable wall
cube placed in the turbulent boundary layer. The aim was to investigate the effects of the open area
ratio of cube and the boundary layer characteristics on both the mean velocity field and the aspects of
the vortex-shedding.

The range of open area ratio for which the separation bubble attaches to the permeable wall cube, was
smaller in the case of the thin boundary layer thickness than the thick one. The research of the peak
spectrum at a prominent frequency, its value in the power spectra and the flow visualization using
the smoke wire method, clarified the structure of the vortex shedding from the permeable wall cube.
The vortex-shedding frequency was independent of the value of open area ratio for each boundary layer,
but the values of the power spectrum at the shedding frequency were different in the various positions

around the cube.
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Fig.1 Cylindrical pressure probe.
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Fig.3 Velocity vector profiles (RUN 1).
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Fig.5 Flow pattern in the symmetric plane.

(RUN 1, left: U, =2 m/s, right: U;=5m/s)
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Fig. 6 Flow pattern in the symmetric plane.
(RUN 2, left: U,=2m/s, right: U;=5m/s)
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Fig.7 Streamwise velocity profiles.
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Fig. 8 Power spectra at each location.
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Fig. 12 Visualization of the shedding vortex.
(RUN 1, left: y/h=0.5, right: y/h=0.8)
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