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Abstract

Screw conveyors are widely used in conveying processes in agriculture and manufacturing industries for transporting
granular materials. The performance of a screw conveyor can be affected by many factors, such as shape and size
of the granular materials, influence of the friction between each particle and between particle-walls, rotational speed
and geometries of screw, inclination of the screw conveyor, screw conveyor design and mass flow rate. In this study
we examine the movement of materials within the screw conveyor using the Discrete Element Method (DEM) to
simulate granular flow and investigate performance in terms of variations of particle speeds (300 — 700 rpm), incline
of a screw conveyor (0 — 15 degree) and the characteristics of the pitch (P) to diameter (D) of screw conveyor 0.5P/D,
1.0P/D and 1.5P/D. The results show that the amount of material is accumulated at low speed and the ratio of P/D is

low. The amount of material will decrease as the speed increases or the ratio of P/D is adjusted accordingly.
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Figure 1 Spring-dashpot contact model.
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Figure 2 Geometry of screw and shape of particle.
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Figure 3 Ratio of pitch (P) and diameter (D) of screw
(a) 1.5, (b) 1.0 and (c) 0.5.
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Figure 5 Mass of particle in a horizontal level with the

ratio 0.5P/D, 1.0P/D and 1.5P/D.
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Figure 6 Mass of particle in the horizontal level (P/D =

1.0) with 0, 5, 10 and 15 degree
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Figure 7 Particle dispersion for various rotation speeds
View from left to right: side view, section long
view, cross-sectional view. (a) 300, (b) 400,
(c) 500, (d) 600 and (e) 700 rpm
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Figure 8 Particle dispersion for various rotation speeds
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