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Abstract

In this paper, an attempt is made to improve the gas-solid cyclone collection efficiency by
applying a low strength magnetic field. At first, Eulerian-Lagrangian approach is utilized to
model the fluid flow and track a large number of solid particles inside a high efficiency
Stairmand cyclone with body diameter of 0.3 m. Then, response surface methodology (RSM)
is used to design a series of experiments with magnetic number, horizontal and vertical
distance of the magnetic field source from the origin as the effective parameters. Finally,
desirability function is used to calculate the values of the effective parameters at which the
efficiency has its highest value. Also, a comprehensive study on the effect of magnetic field
parameters on separation efficiency is done by means of sensitivity analysis. The results show
that a low strength magnetic field can increase the separation efficiency for 2 and 4 um
particles from 82.96% and 97.78% to 91.11% and 100%, respectively. Analysis of response
surface methodology declare that there is a strong interaction between the magnetic number
and the position of the magnetic source. Sensitivity analysis shows that separation efficiency
is highly sensitive to the vertical distance of the magnetic source from the origin, rather than
horizontal distance and magnetic number. Also, the total separation efficiency is increased by
1.1% at its optimum value. Increase in separation efficiency without a change in pressure
drop and cyclone geometry configuration are the main advantages of this method.
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