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A Numerical Study on an Optimum Design of a Hybrid Collector
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Abstract The current research reviewed the design conditions that would maximize the efficiency of the hybrid
collector that combines in one unit "cyclone-inertial impaction-bag filter". The computational analysis for the
shape of cyclone entry predicts that a design that installs the guide vane at the entry of the tangential type
cyclone brings a high-rpm and powerful vortex, very effective in promoting the deflection of coarse particles
from the streamline at the cyclone. As the lower part of the cyclone is venturi-shaped, however, a strong flow
downward of 4 to 5 m/sec persists through the lower part of the hopper, revealing the likely reentrainment of
collected dust. And the removal of the venturi at the lower part of the cyclone would solve the problem of the
reentrainment of collected dust. The acceleration of the flow velocity through the adjustment of the gap of the
collision baffle would increase the effect of collision, but as the interference with the dust separation is
expected, the original design should be kept for the baffle.
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1] Cleaning mechanism of the hybrid collector
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[Fig. 4] Modified cases and boundary conditions for
computational fluid dynamics of hybrid collector
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