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Flow Management of a Plane Turbulent Wall Jet by a Streamwise Vortex Pair with Periodic
Variation in Strength and Radius

Shinsuke MOCHIZUKI", Seiji YAMADA and Takatsugu KAMEDA

“!Graduate School of Science and Engineering, Yamaguchi University
2-16-1 Tokiwadai, Ube 755-8611, Japan

Flow management of a plane turbulent wall jet has been studied experimentally by utilizing a streamwise vortex
pair with periodic variation in strength and radius. The magnitudes of the streamwise vorticity and secondary current
induced by the vortex pair are weakened by the periodic variation. The integrated streamwise momentum flux is
increased by the introduction of the streamwise vortex pair which consists of two counter-rotating longitudinal vortices
into the shear layer. Despite the weakening of the vorticity and secondary current caused by the periodic variation, the
increasing increment rate of the momentum flux is slightly increased due to the periodic variation. In an analysis with
triple velocity decomposition and phase averaging, it is evident that the periodic fluctuating velocity component

contributes significantly to the production of the Reynolds shear stress.
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Fig.1 Schematic of flow field, nomenclature, and coordinate system.
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Fig.2 Vortex generator.
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Fig.3 Velocity vector plot of secondary current in the cross streamwise plane at x/h=3
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Fig.4 Contour map of the streamwise vorticity in the cross streamwise plane at x/h=3.
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Fig.7 Deformation and relaxation of the mean velocity profile along the centerline.
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Fig.8 Deformation and relaxation of the streamwise turbulent intensity profile along the centerline.
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Fig.9 Deformation and relaxation of the transverse turbulent intensity profile along the centerline.
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Fig.10 Deformation and relaxation of the Reynolds Shear stress profile along the centerline.
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Fig.11 Increment rate of the integrated streamwise momentum flux in the cross streamwise plane.
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Fig.12 Spanwise distribution of deviation of centroid in the mean velocity profile from two-dimensional flow.
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Fig.13 Periodic fluctuating velocity components obtained by phase averaging at x/h=3 and y/h=0.71 along the centerline
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Fig.14 Contribution of the periodic and random velocity components on the Reynolds shear stress.
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