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Determination of stable zone and related factors in magnetically fluidized bed
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Abstract: Experimental research on the fluidized characteristics of four magnetic particles with different

average diameters (from 213 pm to 512 pm) was carried out in this study. The effects of such factors as

intensity of the magnetic field and diameter of the particles, on the stable zone in the magnetically fluidized

bed were investigated and discussed. Based on the experiments, by using the dimensionless analysis

method, an experimental correlation to calculate the stable zone with three dimensionless numbers, i. e.

the ratio of magnetic potential to gravity potential E,, Archimedes number Ar and Reynolds number Re,

was proposed. In addition, the level of significance of the correlation was tested, and the results showed

that the most significant factor to influence the stable fluidization zone was E,., and Ar was the second,

while Re was the least significant factor.
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Fig. 1 Schematic diagram of experimental facility

1—piping; 2—valves; 3—rotameters; 4—fluidized bed;
5—magnetic field generator; 6—Gaussmeter;

7—pressure-drop sensor; 8—fabric filter; 9—introduced fan
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Table 1 Physical property of magnetic particles

d, o Us
/pm /kg + m™? € Jm e s
231 5340 0.403 0. 25
275 5420 0.410 0. 29
362 5440 0.412 0. 34
512 5620 0.416 0.62
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Fig. 2 Fluidized curves of particles for various

intensity of magnetic field (d, =231 pm)
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Fig. 3

Fluidized curves of particles for various

intensity of magnetic field (d, =512 pm)
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Fig. 6 Variation of (U,, —Uu) /Uy as a

function of E, for different values of Ar
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