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“Pensistence is ta the character of man as carbion is to
steel”’
Napalean Fill
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Thesis Summary

Belt conveyors are one of the most common systems in the field of bulk materials
handling. Such systems are typically used to convey bulk materials such as coal,
cement, ores and grains throughout processing facilities or to storage or shipping
facilities. Belt conveyor systems may extend for tens of kilometers of length with an
approximate maximum standard belt width of 275 centimeters (108 inches). Driving
such systems consumes energy at high rates and accordingly results in emitting huge

amounts of pollutants in the environment.

The study aims at analyzing the most significant factors affecting power
consumptions in such systems and attempting to find solutions that can lower power
consumption in the design phase. As a first step, the most influential factors on power
demand of belt conveyors were studied and summarized based on literature review.
These factors can be classified to system design parameters (as idler roll material,
trough angle, idler spacing, idler roll diameter and idler roll bearing type), operational
conditions (as belt speed) and environmental conditions (as ambient temperature).
Calculations of the power demand of a belt conveyor system are prepared under
different working conditions, based on common inputs applied in the mining industry.
The calculated values were closely examined in a factorial design to investigate the

significance of these factors and their interaction effects on power demand.

Based on this factorial design study, the influential factors could be narrowed down to
idler spacing, idler roll material and diameter, idler spacing, belt speed and ambient
temperature. Accordingly, Finite Element Method (FEM) was used to study the effect
of some of these factors on the Indentation Rolling Resistance (IRR), one of the major
resistances contributing to increased power demand in horizontal belt conveyor
systems. In order to construct the FE model, material data were defined through a set
of experimental characterization methods, involving mechanical testing of tensile

properties, density measurements and Dynamic Mechanical Analysis (DMA).

A pilot study FE model was prepared to assure that results are accurate in comparison
to experimental results for a similar application. The pilot study FE model was used to
compare indentation rolling resistance of a flat belt conveyor system against

experimental results reported in literature. The applied model proved good agreement



