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Optimizing turbulent kinetic energy in agitated
tanks using modified axial flow impellers: A
numerical study

Abstract: In this study, Computational Fluid Dynamics (CFD) was employed
to investigate the impact of modified pitched blade turbines (PBT) on turbulent
kinetic energy distribution and power consumption in agitated tanks. The solid-
liquid two-phase flow was simulated using the Eulerian-Eulerian (E-E)
approach combined with the Multiple Reference Frame (MRF) method, while
the standard k—¢ turbulence model was applied to capture the turbulent flow
characteristics. The pressure distribution around the impeller blades was first
analyzed, followed by an evaluation of turbulent kinetic energy distribution and
mixing homogeneity. The simulation results demonstrated that modifying the
blade geometry can significantly reduce turbulent kinetic energy and lower
power consumption. Specifically, transverse blade modifications improved
turbulence uniformity by 71% and reduced power consumption by 10%, while
longitudinal modifications enhanced turbulence uniformity by 68% and
achieved a 22% reduction in power consumption.
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¢ Phase Change Material (PCM)

7 Detached Eddy Simulation (DES)
8 Particle Image Velocimetry (P1V)
® Discrete Element Method (DEM)
10 \/olume of Fluid (VOF)

v

! Turbulent Kinetic Energy (TKE)

2 Computational Fluid Dynamics (CFD)

3 Pitched-Blade Punched Turbine (PBPT)

4 Bionic Cut Blade Turhine (BCBT)

5 Bionic Cut punched Blade Turbine (BCBT)
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