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Identification on the Three-Dimensional Vortical Structures of Impeller
Flow by a Multi-Plane Stereoscopic PIV Method
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Abstract

The three-dimensional spatial structures of impeller flow created by a six bladed Rushton turbine
have identified based on the volumetric velocity information from multi-plane - stereoscopic PIV
measurements. A total of 10 planes with 2 mm space and a 50 mm by 64 mm size of the field of
view were targeted. To reduce the depth of focus, we adopted an angle offset configuration which
satisfied the Scheimpflug condition. The distortion compensation procedure was utilized during the in
situ calibration. Phase-locked instantaneous data were ensemble averaged and interpolated in order to
obtain mean 3-D, volumetric velocity fields on a 60 degree sector of a cylindrical ring volume
enclosing the turbine blade. Using the equi-vorticity surface rendering, the spatial structure of the
trailing vortices was clearly demonstrated. Detail flow characteristics of the radial jet reported in
previous studies of mixer flows were easily identified.
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Fig. 2 Schematic of the experimental setup
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Fig. 3 Development of the Tip Vortices
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