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Abstract

The effects of structure modification of the vortex finder on the collection efficiency and pressure drop have
been investigated. The pressure drop in a cyclone having the two stage vortex finder is higher than that in a
conventional cyclone and increases proportionally with the increase of square of gas inlet velocity in both cases.
The pressure drop of both conventional cyclone and cyclone having two stage vortex finder decreases with
increasing concentration of dust loading due to reduction of friction resistance at the boundary layer. The collection
efficiency of fine dust has been enhanced by addition of vortex finder in a conventional cyclone and gas inlet
velocity showing maximum dust removal efficiency increases to 17m/s (1.7 times of saltation velocity). Optimum
size of two stage vortex finder has been induced to 13 cm [.D. X 26 cm Length from the results of overall dust

collection efficiency. Previous models were tested for the simulation of collection efficiency of cyclone having two

stage vortex finder and the Dietz model predicts the similar value with experimental results of the present study.
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Fig. 1. Schematic diagram of experimental apparatus.

Table 1. Dimensions of experimental apparatus.

Cyclone Lapple dimension  Size {cm)
Body diameter (/D) [ Z0] 20
Height of inlet (H/D) 05 10
Width of inlet (W/D) 0.25 5
Diameter of gas exit  (D./D) 0.3 10
Length of vortex (5/D) 0.625 15
Length of body (Lo/D) 20 40
Length of cone (LJ/D) 20 40
Diameter of dust outtet {D+/D) 0.25 5
Two stage vortex finder
Body diameter (d) 13,16,18
- 15,21.26
Length (L) 31.36,39
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Fig. 2. Effect of gas inlet velocity on the pressure drop of
conventional cyclone and modified cyclone hav-
ing two stage vortex finder (L =39 ¢m) with the
calculated value.
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Fig. 3. Effect of annulus gap (d-D.} on the pressure drop
of modified cyclone having two stage vortex fin-
der with variation of the vortex finder length.
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Fig. 4. Effect of gas inlet velocity on the pressure drop of
conventional and modified cyclone having two st-
age vortex finder with vartation of dust loadings.
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Fig. 6. Effect of particle diameter on the grade collection
efficiency of conventional cyclone and modified
cyclone having two stage vortex finder with vari-
ation of vortex finder length.
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