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Flow around a Circular Cylinder Placed in a Turbulent Wall Jet

Hideo Osaka, Hideki Fuin and Yoshiro K AGEYAMA

Abstract

The flow around a circular cylinder placed in a plane wall jet was investigated experimentally. The effect
on the cylinder of the velocity gradient, the turbulent intensity and the ratio of thickness of the wall jet to
the cylinder diameter was estimated by changing distance between the cylinder and the flat plate and the
cylinder diameter. The results show that the front stagnation point on the cylinder is shifted towards under
side of the cylinder. The lift acting on the cylinder due to the shift of the front stagnation point increases
as shear parameter increases. The drag acting on the cylinder decreases as turbulent intensity increases.
Pressure distributions along the flat plate appear similar configurations with changing diameter of the circu-

lar cylinder.
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Fig. 1 Configuration of the flow field, nomenclature
and coordinate system.
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Fig. 2 Characteristics of the basic flow field.
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Table 1 Characteristics of the basic flow field at the streamwise location the cylinder being fixed
ye@m 25| 4 | 5| 8 | 1012|1530 | as | 60 | 80 | 105 | 140
yc/b, \0.024 0.038 | 0.048 | 0.076 0.095|0.014 0.143 0.28610.429\0.571 0.762 | 1.000 | 1.333
U./Um 0.854 | 0.904 | 0.926 | 0.967 | 0.982 | 0.992 1.000’0.959\0.879 0.792 | 0.667 | 0.500 | 0.274
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Fig. 3 Pressure distributions around the circular cylinder. (d=5 mm)
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Fig. 4 Pressure distributions around the circular cylinder. (¢=10 mm)
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Fig. 6 Profiles of pressure at the front stagnation
point of the circular cylinder.
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Fig. 7 Profiles of back pressure on the circular cylin-
der.
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a minimum value
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Fig. 10 Non-dimentional profiles of fluid dynamical
force acting on the circular cylinder.
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Fig. 12 Displacement angle of the front stagnation
point and directional angle of the fluid dynami-
cal force.
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Fig. 15 Values and positions of both maximum and
minimum pressure coefficient on the flat plate.
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Fig. 16 Variation of fluid dynamical force acting on
the circular cylinder against to the velocity
gradient.
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