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Abstract

An understanding of the factors governing flow of bulk
solids is needed in mineral processing and many chemical.industries.
But there has been very little systematic work published in the
literature on the flow characteristics of granular materials flowing
through orifices from cylindrical bins and conical hoppers. Due to
lack of any reliable formula for predicting the flow rate of granular
materials, the design of cylindrical bins and hoppers has been to
some extent of an empirical nature.

It was the purpose of this work to investigate the flow
of granular materials through circular orifices from cylindrical bins
and conical hoppers to find the effect of such variables as flowing
density, distance from the orifice, orifice diameter,wall roughness,
geometry of the materials on the discharge rate.

After the flow had become stationary, mass flow rates were
determined by "bucket and stopwatch"method,

The containers used were cylindrical tubes with flat-
bottom and conical hoppers. The diameter of the tubes considered
were from 4. 0 to 15.4 cm., and their circular orifices were from
1. 5 to 5. 1 em. The half angles of the conical hoppers were from

9.3 to 27.6 degrees and their orfices were from 1.8 to 3.3 cm.



The materials used were long-grained rice with 0.20 cm. mean diameter
and mung beanh with 0.41 cm. mean diameter.

The mass flow rate was found to be independent of height
from the orfice, wall roughness and cylinder diameter as long as
the orifice diameter being less than about 0.4 times the cylinder
diameter. The mass flow rate was found to increase with decreasing
half angle.

Beverloo equation and the "Hour-Glass" theory were con-
sidered. Al1 of these gave much error in predicting mass flow
rate. A modified "Hour-Glass" theory was proposed and it was found to be
more agreeable with the experimental results obtained in this work.
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