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8. On the Air-Lift Characteristics with Gas-Liquid Mixture

Yoshikuni OKAYAMA*
Tokuji YAGI**

-

Synopsis

The air lift system is very unique method for deep dredging due to its simple mecha-
nism with no restriction such as a vacuum in a common dredging pump.
~ As a preliminary step for material transportation, the present study was carried out
for the purpose of knowing the effects of submerged pipe ratio, by which the lifting up
capacity is affected, by using the air lift apparatus of which inner diameter is 52mm
and the total vertical pipe length 3.6 m.

The lifting up capacity can be obtained by some equilibrium equations in a vertical
pipe as follows. '

Qi =A12gS(1 — FY2(p —1+ ) ((Car+ ALI A — F Y245+ 1+ AS|de} @]/

And the boid ratio is given by a following empirical formula.

f=/}1 +0. 78¢3-375(Us — l“].zz)l-“35 ----------- for piston flow
F=0.82Xy(pofps)(To| To)--++wrevesveerensens for slug flow

where }I and U.r are the boid ratio and the apparent air phaée velocity, respectively,
which decide an initial condition of the two phase flow in the vertical pipe, and are given
as follows.

Ffi=H|Hr

Uz =HJAJ2820

From the result of this experiment it is revealed that the lifting up capacity is
strongly dependent on the flow pattern. And though both the water quantity delivered
and the efficiency keep increasing up to the point of a piston-slug transition as the sub-
merged pipe ratio increase, the rate of increase in the water quantity lifted decreases
and the efficiency begins to go down.

A maximum point of efficiency changes with the submerged pipe ratio and a peak
appeared in the region of 0.7 of the submerged pipe ratio.

* Member of Hydraulic Transportation Laboratory, Machinery Division
** Chief of Hydraulic Transportation Laboratory, Machinery Division
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