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On Flow Field of a Bionic Whale Tail Turbine Agitator Based on PIV

HAN Dingqgiang'*, ZHAO Hang"?, WU Yifan'?*,
LI Rui"*,  YANG Ling"*, ZOU Xiang®, YANG Mingjin'*

1. College of Engineering and Technology , Southwest University , Chongqging 400715, China ;
2. Chongqing Key Laboratory of Agriculture Equipment for Hilly and Mountainous Regions , Chongqing 400715, China ;
3. College of Pharmaceutical Sciences, Southwest University , Chongging 400715, China

Abstract: In order to enhance the mixing performance of stirred reactors, a whale tail turbine (WTT) was
proposed based on the idea of bionics, and the bionic design was proceeded, in addition, the flow field
experiments were carried out by mean of 2D-PIV equipment. The results show that WTT impeller can
improve the maximum radial velocity and axial velocity at the bottom of the tank compared with the RT
impeller, and the enhancement of axial velocity is more obvious when the impeller is far away from the impeller.
The WTT and RT are both radial flow agitators. The WTT impeller can generate larger velocity, which can
promote the mixing of fluid and the transfer of energy. The WTT impeller can slightly improve the turbulent
kinetic energy of fluid at the bottom of the agitator tank. The largest Lyapunov exponent of axial velocity and radial
velocity generated by the WTT impeller is greater than that of the RT impeller, which means that the flow field
generated by the WTT impeller has a higher degree of chaos and better mixing performance.
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