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Streamwise variation in the flow field of a plane wall jet due to the perturbation by a cylinder

Yoshiro Kacevama, Hideo Osaka, Hidemi Yamapa and Isao TErRUYA

Abstract

The changes in the mean velocity and turbulent flow fields of the plane wall jet disturbed by a
circular cylinder which is placed at various distances from the plane wall and the fluid dynamical forces
acting on the cylinder are investigated experimentally. The results show that the mean and fluctuating
velocity profiles are conciderably affected by the disturbance of the cylinder, and that the change in the
profiles of the mean flow and turbulent field exhibits different behaviour according to the locations of
the inserted cylinder. The drag coefficient of the cylinder has the maximum value at the location of
y./d=1.2, whereas the lift coefficient has the minimum one.
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Table.1 Characteristics of the undisturbed wall jet
at the streamwise location the cylinder being

fixed
Yc mm 2.5 4.0 16.5 26.5 33.0T
Yc/d 0.5 0.8 3.3 5.3 6.6

Ye/b2 | 0.075 | 0.120 | 0.494 | 0.793 0.988

U/Un 0.967 | 0.993 | 0.848 | 0.646 0.505
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Fig.5 Pressure distributions around the circular
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