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Abstract— A method based on the analogy of a particle motion relative to fluid in settling and transport condition
was proposed for the correlation of the minimum transport velocity of settling slurries through horizontal pipes. The
correlation was applied to uniform slurries with different density and the applicability was confirmed. Then the
method was extended to include the multidispersed slurries with varying solid densities and sizes. This extension was
based on a theory of settling for multidispersed slurries.

With experimentally determined settling velocity, density volume fraction of each group of nearly uniform par-
ticles, the minimum transport velocity of multidispersed slurries was calculated. Comparison with experimental values
for multidispersed slurries with different sizes and densities showed good agreement,
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Table 1. Detailed information on the particles used in the experiment.

>

material mean paticle sieve si;e densit’y termipal falling
size (um) (mesh) (g/cm3) velocity (cm/sec)
230 ~60/+70 241
heavy sand lf)3 ~80/ +100 2.634 1.92
137 -100/ +120 1.37
115 -120/ + 150* 0.98
163 ~-80/ +100 5.233 3.49
cast iron 137 -100/ + 120 5.138 3.10
96 -140/ +170 5.185 1.95
*: U.S Tyler Sieve, Others ASTM.
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Fig. 1. Minimum transport velocity correlation
for the nearly uniform particles of cast
iron.
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Fig. 3. Effects of concentration on the minimum
transport velocities for the mixture and
the nearly uniform slurries.
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NOMENCLATURE

C . volume fraction of sotid

Cp, : drag coefficient for a particle settling at ter-
minal velocity in quiescent fluid

D; : drag coefficient, equation (10)

C, : correction factor, equation (1)

C, : total volume fraction of solid in multidispers-
ed slurry

D . diameter of pipe, m

d . diameter of particle, m

E turbulent energy density, J/m3

g acceleration due to gravity, m/sec’

k. : average turbulentintensity at infinite dilution

k . average turbulent intensity of suspension

TAE e ArsFEE 149

n : index of settling velocity tendency, equation
(16)

Re : pipe Reynolds number, Pv.p,/u,

R, ,. ¢ particle Reynolds number,dU,, .., 0/,

s ratio of solid particle to fluid density

U~ : terminal falling velocity of a particle, m/sec

U, settling velocity of suspension relative to
fluid, m/sec

U : settling velocity of suspension relative to
wall, m/sec

V. : minimum transport velocity, m/sec

V. minimum transport velocity at infinite dilu-
tion, m/sec

Subscripts

L . large particle

S . small particle

1 . 1st interface

2 : 2nd interface

M . media

Greek Letters

a, B
€

fr
Hy

. regression constants, equation (1)

- volume fraction of fluid in suspension,
dimensionless

. density of fluid, kg/m?

. density of particle, kg/m®

: viscosity of fluid, kg/m.sec
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