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Abstract

Computational Fluid Dynamics (CFD), which based on Lattice Boltzmann Methods (LBM) and
Navier-Stokes equation, is used to simulate particle movement behavior of solids in liquids and analyze
compound mixing ability in Continuous Stirred Tank Reactor (CSTR). The CSTR model is 21.2 liters
cylinder tank with a 0.2 meter diameter of 4-45°Pitched Blade Turbine. The experiments operated at
stirred speed of 80, 100 and 120 RPM. As a result, the internal flow behavior is the axial flow with the
flow direction from impeller to the bottom of tank. The vortex was found at beside and below the impeller
including dead zone at the edge of bottom tank. In addition, the results show vortex at the surface of
liquid is made the particle velocity close to the fluid velocity which probably decreased compound mixing
ability. However, the defects can be fixed by changing the shape of tank's bottom from cylinder shape to

dish shape and install the baffle at the 4 sides of tank.
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Turbine, 4 flat blades, vaned disc 60.0 | 5.31
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Flat paddles, 4 blades, D /W = 6 49.0 | 2.75

Turbine, 6 pitched blades at 45° - 1.63

Turbine, 4 pitched blades at 45° 445 | 1.27
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