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ABSTRACT

For the design of pneumatic couveying systems for bulk
trausportation of solids, information is required on .the saltation
veloeily and the pressure drop accompanying the conveying.
Although & large volume ol literature has appeared in the field,
no single unified approach has evolved for predicting them in
hovizontal pneumatic conveying systems. Prediction of pressure
drop will require a knowledge of particle velocity which, in
turn, has been correlated by many carlier workers in terms of
the excess pressure drop due to presence of solids. Moreover,
particle-wall and particle-particle interaction factors,
incluied in some of the correlations, cannot be measured
accurately. |

in the present study, horizontal pneumatic transport of
solids, at low solids to gas ratios, is analysed in terms of
the mechanisms of particle suspension and its transport and the
Lactors responsible for energy losses during the conveying, At
galbation, the upward forces due to veloeity fluctuations
accompanying burbulence is assumed to counterbalance the gravi-
tational forces acting on the particles. at higher gas velocities,
the already suspended particle is pushed forward by the drag
exerted by the gas on it, The particle velocity can, therefore,
be related bo the size and shape of the particle, gas velocity
and bhe phyusical properties of the gas. The excess pressure

drop due to colids i1s analysed in terms of the drag on the
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particles, particle concentration and the eunergy required to
sugpend the particleas.

Correlations are proposed for'predicting (a) saltation
velocities of large-sized single and multiparticles, (b)
particle velocity aﬁd-(és ﬁressure drop, on the lines indicater
above. All the correlations are in terms of properly identifli.
dimensionless groups, involving easily measurable parameters.
Prediction of particle velocity by the proposed correlation
does not require a knowledge of the excess pressure drop.

5ingle particle saltation velocities of a variety of
large-sized pacvticles were measured using a horizontal glass
pipe. Particle velocity and pressure drop measurements were
wwde by pneumatic conveying of particles of different sige,
denuity and sphericity in a horizontal copper pipe.

The proposed correlations are found to agree well with
the duta of the present investigation as well as with those
oi several earlier investigators, covering a very wide range

of variables.
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