oooooooo
0720 M40 OO 11070

Technology Reports of Kyushu University
Vol.72, No.4, July 1999

goobooobbboobooobod pivod

et A R 0

PIV Measurements of Subsonic Flows around

Biconvex Blade and Cylinder

Kazu TOSHIMITSU, Tetsuaki OGAWA, Nobuhiko YAMASAKI and Masanobu NAMBA

(Received May 6, 1999)

Abstract: This paper presents the quantitative comparison of particle image velocimetry (PIV)
measurements and finite element method (FEM) analyses of the steady flow around a biconvex
blade with 20% thickness, and the qualitative PIV flow visualization of the strong turbulent flows
around a cylinder at Reynolds number 1.0 x10°. In the former comparison, the maximum velocity
of PIV is 6.5% smaller than that of the numerical calculation of the inviscid FEM. This difference
is caused by the effect of boundary layers along the blade surfaces from mid-chord to trailing edge.
In the latter case, we can qualitatively observe Karméan vortices and its vorticities in the wake
region by means of a combined seeding equipment. As the results, the PIV system is useful for us
to measure the steady flow velocities and observe the unsteady flow.
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0-1 Schematic of Subsonic Wind Tunnel and Optical arrangement for PIV
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0-3 Visualized image of flow around the blade

model
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0-4 Velocity Field; Upper) PIV(64 x 64), Mid-
dle) PIV(32 x 32), Lower) FEM analysis
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Stream lines; Upper) PIV(64 x 64), Mid-
dle) PIV(32 x 32), Lower) FEM analysis
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0-8 Visualized flow around the cylinder (Seed
3)
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0-9 Visualized flow around the cylinder (Seed
1+ 3)
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0-1 Gaussian filter
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0-10 Velocity field filtered with Gaussian dis-
tribution
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0-11 Vorticity distribution around the cylinder
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