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Particle Motion of a Vertical Rotary Distributor
for Granular Material
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Summary

S B A

The performance of a vertical type centrifugal distributor of granular materials was studied by

means of mathematical models and experimental investigations. To develop the mathematical

description of particle motion, some assumptions were made. The distribution process consisted of

three stages: the entrance of a particle to the blade, the motion of the particle on the blade, and

the motion of the particle in the air.

The physical properties of fertilizer, which affected the particle motion, were investigated:

bluk density, coefficient of friction, coefficient of restitution, and particle size distribution. The

particle motion were simulated by using a computer.

constructed for experimental tests.

A prototype distributor was designed and

The following conclusions were drawn from the computer simulation and experiment results.

1. The fertilizer may slide or roll at the point of contact when they impact on the blade and

move along the blade.

2. The interaction among fertilizers may prevent them from bouncing.

When fertilizers roll on the blade, rolling resistance is one of the factors affecting the particle’s

motion. .

4, The trajectory angle and position of fertilizers from a disc depend on the blade position and

particle shape, but the rotating speed of the disc affected them only slightly.
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Fig. 3. Mode of particle motion on a blade
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Table 1. Simulated projectile conditions of fertilizers for different blade positions

Straight Blade
Bo (projection angle, deg.) 0p (outlet point angle, deg.)
blade superphosphate urea superphosphate urea
position slide e=0.1 slide €=0.0 slide €=0.1 slide €=0.0
1 5.4 61.0 36.4 72.6 208.2 160.4 181.0 150.8
2 27.5 81.3 54.3 90.9 185.3 139.1 162.3 131.7
3 46.5 93.0 70.1 102.6 165.4 126.4 145.6 119.0
4 67.8 108.2 89.1 117.9 143.3 110.3 125.9 102.9
5 85.5 121.4 105.2 151.3 124.7 96.1 108.9 88.5
6 100.4 133.3 118.9 143.8 109.0 83.2 94.4 75.6
Circular arc Blade
Bo (projection angle, deg.) 6p (outlet point angle, deg.)
blade superphosphate urea superphosphate urcat
position slide e0.07 slide €=0.0 " slide €=0.07 slide e=0.0
1 -383.2 36.1 10.0 49.5 221.6 160.3 182.0 148.4
2 -11.5 50.7 27.5 64.3 200.7 146.4 165.3 134.4
3 6.9 63.6 42.6 77.2 183.2 134.2 151.1 122.3
4 22.3 74.8 55.5 88.2 168.5 123.8 138.9 112.1
5 35.3 84.9 67.5 99.7 156.3 114.4 127.7 101.4
6 47.0 94.3 80.2 112.8 145.5 105.8 115.8 89.1
Table 2. Geometrical parameters of blades for diffferent positions («, Rj, R are based on Figure 4 and 5)
Shape Straight Circular arc
position a(deg.) Rj{mm) Ry (mm) a(deg.) Rj(mm) Ro(mm)
1 22.9 63.5 371.3 ~14.4 63.5 347.8
2 12.9 63.5 380.2 -24.4 63.5 351.8
3 2.9 63.5 381.4 ~34.4 63.5 354.2
4 -7.1 63.5 381.1 -44.4 63.5 355.1
5 -17.1 63.5 379.1 -54.4 63.5 354.4
6 -27.1 63.5 375.6 -64.4 63.5 852.2
Table 3. Physical properties of fertilizers
Friction Restitution
Fertilizers Bulk o
density coeffi. std. dev. coeffi. std. dev.
superphosphate 1.124 0.58 0.074 0.34 0.088
urea 0.718 0.43 0.067 0,52 0.078
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Fig. 9. Trajectorics of fertilizer particles at the

circular arc blade outlets (blade position
444444)
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