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PIV measurement of the magnetic stirring flow field and POD analysis of the dynamic structure
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Abstract:In order to understand the turbulent flow characteristics of the magnetic stirring process,the Laser Particle Image
Velocimetry (PIV) experiment is carried out on them,and Proper Orthogonal Decomposition (POD) method is used to analyze
them. As demonstrated by the results, in the outer region of the planar rotor, the flow structures with higher energy are the cyclic shear
flow and wake vortex structure of rotor rotation.The swirling strength at the bottom of the stirring tank is higher, which is conducive to
the suspension of solid particles except the average flow.The coupling between the fluid and the rotor causes the rotor to oscillate. With
the increase of rotational speed, the system stability decreases, the average flow energy content decreases, the energy content of small—
scale structure increases, and the vortex expansion is enhanced, which are conducive to progress of mixing and reaction.
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Fig.11 Reconstruction of instantaneous swirling strength field
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