Variable amplitude
vibrator provides
tighter control

Challenges of requlating dry product flow succumb
to motor-drive-gear algorithm




By G. Paul Baker

ry material whether powdered,

clumped, stranded, or pelletized, usu-

ally feeds into a reactor, blender, or kiln
by means of a conveyor belt.

The entire feed system works so specific
amounts of material enter the receiving vessel
at aregulated rate.

Often, bulk material is stored in a feed hopper
or bin and from there transfers directly onto the
conveyor belt. If deposition is relatively uni-
form, the feed can be regulated either in a batch
mode by starting and stopping the conveyor, or
by regulating conveyor speed for continuous
feed.

In each application, the characteristics of the
dry materials determine whether achieving an
even deposition on a conveyor is easy or
difficult.

Important characteristics are the density of
the material and its average, minimum, and
maximum clump (or pellet) size. Also consid-
ered is the particle’s stickiness (adhesiveness to
itself and to the sides of a bin or chute), mois-
ture content, the angle of friction, and the angle
of repose (the angle at which a conical pile of
the material will become stable—i.e. stop
sliding down). These characteristics combine to
produce another parameter, which may be
important depending upon the design philos-
ophy used—the natural or resonant frequency.

If the material is dense, has a relatively uni-
form particle size, and a large angle of repose,
equalized deposition of material can be
achieved onto the conveyor by means of the

FAST FORWARD

e Chutes are the transition elements
between a feed bin and the conveyor

system.

FACTORY AUTOMATION

e Random step changes in loading render

PID ineffective.

e The eventual control algorithm is

complex and not mathematically

continuous.

design of the mouth of the feed bin.

An offset, rectangular mouth, cut so the edge
on the direction of movement of the conveyor is
at the desired height of the material should
work nicely.

If the material has a relatively small angle of
repose and displays little adhesiveness, a clos-
able gate at the mouth of the feed bin, coordi-
nated with the motion of the conveyor, should
be able to accomplish an even deposition of
material on the belt.

However, in most real-world applications,
variations in material characteristics are large
and somewhat random, with differences occur-
ring due to sources of material, local ambient
conditions, environmental factors, and so on.
This fact limits the ability of a fixed design to
regulate material feed.

Weight systems can be a part of the con-
veyors, providing a continuous view of the
amount of material in one specific area of the
belt, typically between a pair of rollers.

Variable speed motors can regulate the con-
veyor speed to allow manipulation of the belt
speed to accommodate varying amounts of
deposition. This approach can be effective in
slow moving processes.

However, the mass and inertia of a typical
conveyor system prevents it from responding to
rapidly varying loads. Here, the conveyor is the
final control element. Its slow response would
not allow the use of ordinary control algorithms.

The designer’s task, then, is to provide some
uniformity to the material loaded onto the belt,
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