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Conveying principle and design of a pneumatic
conveying system
Pneumatic conveying is based on the physical principle
that air, under certain conditions, is able to convey
heavy materials. In nature, air can carry many substances,
such as sand, snow, leaves, and seeds. Pn e u m a t i c
conveying causes air to flow by creating a pre s s u re
difference between the beginning and end of a pipe.

From basic physics, it is known that the suction of liquid
is theoretically limited to 10m height, but for granular
material in suction mode, the conveying height is close
to unlimited – on condition that an air stream at the neces-
sary speed is available to carry the material. The first
pneumatic conveying equipment was used to unload grain
f rom ships before the 19th Century. Later, this new contin-
uous conveying method spread to small and middle
size systems, as well as to other bulk products.

Pneumatic conveying systems may be differe n t i a t e d
as low, medium or high pre s s u re. Blowers for industrial
applications develop a conveying pre s s u re of approx. 0.5
to 1 bar positive pre s s u re, which corresponds to a
vacuum of 0.3 to 0.5 bar. The three systems used are:
suction only, pressure only, and combined.

Fi g u re 1 shows the suction only mode. A blower
(7) at the end of the pipe creates a vacuum in order to
generate the necessary air stream in the pipe. Like in a
vacuum cleaner, the product is picked up at the suction
nozzle (1) and transported through the pipes (2,3) to the
separation cyclone (4). Here the air and product are again
separated. The product is taken out from the system thro u g h
a rotary airlock (5). The air is exhausted from the
blower (7) to the atmosphere, or to a filter for cleaning
the air. This type of suction layout allows the product to
be introduced at a number of points, and be delivered to
a central location.

Typical examples of suction only mode are stationary,
mobile, self travelling, or floating pneumatic ship
unloaders, used for grain and oil seeds carried in ocean
going and inland vessels, barges, rail wagons and trucks.

Fi g u re 2 illustrates a pre s s u re only mode system. Here
air is taken directly from atmosphere and pressurised by
the blower (1). The product to be conveyed is intro d u c e d
into the system using a rotary airlock (2) which allows
the material to enter the air stream in the pipe (3). At the
end of the pipe, air and product is separated in a pre s s u re
cyclone (5). The product falls downward, and the air is
exhausted out of the top.
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he article initially explains the diff e rent types of

pneumatic systems and the conveying princi-

ples, and then analyses the flow in both vert i c a l

and horizontal pipes. It also examines the effect of vary i n g

air speed, and quantifies the loss of conveying pre s s u re

when the pipe bends, showing how this can be trans-

lated into equivalent increase in pipe length.
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Figure 1 (top)
Pneumatic conveying - suc-
tion mode

Figure 2 (above)
Pneumatic conveying - pres-
sure mode
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