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ABSTRACT

The objective of this study was to predict theoretically the mass flow rate of coarse
granufar materials in wedge hopper. This equation was derived from equations of motion and
equations of continuity which took into account the angle of internal friction (5) and angle of
wall friction (5, ). Experiments had been carried out to obtain measured mass flow rate (ri2) for
comparison with the predicted values. Wedge hopper, that used in experiments, had dimension
100x150x1,500 mm. and the width of hopper orifice (#) could be varied from 15-30 mm. in step
of 5 mm. and had the fixed length of hopper orifice (/) of 1,500 mm. The half angles (i) used
were 10, 20, 30, 45 and 60 degrees. Five coarse granular materials which had different bulk
density (p) were tested: Fish food, Silica gel, Sand, Triplephosphate and Urea fertilizers. All the
materials had mean diameter of 2.0, 3.5, 3.0, 3.0, and 1.5 mm. respectively. The variation of the
depth of filled granulate for tested were 800, 900, 1,000, 1,100 and 1,200 mm,

Experimental results showed that-fhe tnass flow rate of coarse granular material
independent of the depth of fill but it depended on parameters of half angle, width of orifice,

angle of internal friction, angle of wall friction and material properties.



The theoretical equation for predicting mass flow rate in the case of frictionless wall
and friction wall were obtained. Considering of theoretical and experimental results led to an
empirical formula, in the general form of M = Ff{p,4,8,8,,,b,/). The limit of this empirical

formula was 10° < 4 <60° and 15mm. < < 30mm. and had average error 5-13 percent.



