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Time-averaged and Fluctuated Wall Shear Stresses Downstream from an Orifice
in a Circular Pipe

Takahiro KIWATA*', Youichi UTANOHARA, Akira NAKAMURA, Shigeo KIMURA,
Nobuyoshi KOMATSU, Kouji YAMADA, Yasuhiro SUGAWARA and Junpei NAKAMICHI

*! School of Mechanical Engineering, Kanazawa University, Kakuma-machi, Kanazawa, 920-1192, Japan

In the present study, the distributions of time-averaged and fluctuated wall shear stresses downstream from an
orifice were measured using a Flow Vector Sensor of MEMS (Micro Electro Mechanical System). The air flow was
supplied to a circular pipe from a blow-down wind tunnel. The diameter of the pipe is D = 194 mm and the diameter of the
orifice is d = 97mm, yielding a diameter ratio of 0.5. The axial distance from separation (orifice) to reattachment was
approximately 2.5D. Near the wall in the recirculating region, the minimum mean wall shear stress was located at
approximately x/D = 1.75, and the maximum rms value of the wall shear stress was approximately x/D = 1 — 2. The
experimental results were found to approximately agree with the numerical results obtained previously by Large-eddy
simulation. It seems that using the fluctuated wall shear stress to estimate the FAC(Flow-Accelerated Corrosion) rate of the

circular pipe wall downstream from the orifice is appropriate.
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Fig.7 Flow visualization by an oil-film method on
the wall surface of a circular pipe

downstream from the orifice (U, = 9 m/s)
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Fig.9 Distributions of mean skin friction
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Fig.11 Distributions of RMS intensity of
streamwise skin friction coefficient
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