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Influence of Curved Swirling Flow on Mass Transfer Phenomenon behind an Orifice
(Velocity Field Measurement by Stereo PIV)
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Abstract The velocity field behind an orifice in a circular pipe is studied by PIV measurement under the
influence of curved swirling flow to elucidate the asymmetric pipe-wall thinning phenomenon behind an orifice.
The experiment is carried out in a closed water tunnel at Reynolds number Re = 19,000. The stereo PIV
measurement of the cross-sectional velocity field in a pipe flow indicates that the flow reattachment occurs on
one side of the pipe flow irrespective of the orifice bias. This is due to the influence of the twisted vortex core
of the swirling flow through the orifice. This flow pattern is expected to promote the mass transfer rate on one
side of the pipe, which is closely related to the higher thinning rate of the pipe wall behind the orifice.
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Fig.1 Layout of test section
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Fig.2 Comparison of streamwise mean velocitiy fields with a
straight pipe: (a) without bias; (b) positive bias; (c) negative

bias.
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Fig.3 Comparison of streamwise mean velocitiy fields with a
curved pipe: (a) without bias; (b) positive bias; (c) negative

bias.
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Fig.4 Comparison of mean velocitiy fields: Left: streamwise velocity; middie: velocity vectors; right:

velocity magnitude in-plane components: (a) without bias; (b) positive bias; (c) negative bias.
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Fig.5 Schematic diagram of the curved swirling flow through an orifice:(a) Top view ;(b) Side view
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