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The Study on the Effect of Air Injection
for Vertical Slurry Transport
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Makoto SUZUKI **

Synopsis

For slurry transport method in the pipeline such as air-lift, air have been
used effectively for many years. In recenl years, al wmarine construction fields,
1t is increasing the need of transporting the soft mud slurry at high density,
so many slurry fransport systems using air are developed for its advantages of
defending the pipeline from clogging and separating air from slurry easily at
reclaimed land. For example air-lift, air mixed slurry transport, compressed
air bubble iransport, pneumatic slurry conveyer, air plug transport, air jet,
slurry transport by compressed air, and so on.

The purpose of this research is to investigate air mixed slurry flow pattern,
flow resistance, effect of air injection to the transport system and so on to apply
and design those system suitably to the work.

Pipeline using dredging work basically consist of vertical and horizontal
pipe and this report describe ‘about the [low characteristic of liquid-solid-gas
three phase flow and the effect of air injection to the outlet of the slurry pump
on the whole transport system in vertical pipe.

The data was especially analyzed aboui pressure loss in pipe by air injec-
tion to the outlet of the slurry pump, the effect of air injection to the transport
system with pump and relation to the velocity of slurry,

The following is the results of this analysis.

(1) Friction loss of fine sand slurry ( solid-liquid two phase flow ) in vertical

pipe is calculated by Darcy-Weisbach’'s formula with following 4,,.

Ay = 0.3347 R, 2663
Rem = 0y DU, /1y, -

{2) TFriction loss of solid-liquid-gas three phase flow is arranged by Lockhart-
Martinelli’s parameter which applied three phase flow. And the data is
almost on the Wallis’ formula except the area of small void fraction.

(3] Pressure loss of three phase flow is calculated by exact void fraction
and friction loss. And characteristic of the transport system with pump is
estimated with this pressure loss and pump characteristic,

{4) There is a minimum point of pressure loss of the transport system against
certain void fraction. This effect is remarkable at low slurry velocity and
does not appear at high slurry velocity.

Key Words : Gas-liquid-Solid Three Phese Flow, Vertical Pipe, Fine Sand Slurry
Air, System Loss, Transpori System.
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