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UKRAINE

A liquid-lifting device refers to units that are used to lift water and other liquids
from reservoirs or wells to the required height.

Analyze the design and principle of operation of the water-lifting wind device.

A known liquid lifting device consists of a wind catcher, hingedly connected to a
liquid supply pipe, in the side wall of which a hole is made, into which a suction pipe
with helical turns on its outer surface is hermetically inserted [1, 2].

This liquid lifting device uses wind energy to lift liquids to the desired height
without moving parts, but has insufficient efficiency.

The basis of the proposed model is a well-known liquid lifting device, which
consists of a wind catcher, hingedly connected to a liquid supply pipe with a hole in
the side wall, into which a suction pipe with helical turns on its outer surface is
hermetically inserted, by expanding the liquid supply pipe in the area of the end of
the suction pipe, achieve an increase in the mass of the lifted liquid, which ensures
an increase in the efficiency.

Figure 1 shows a diagram of a liquid lifting device.
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Fig. 1. Scheme of the liquid lifting device
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The liquid lifting device consists of a wind catcher 1, hingedly connected to the
first end of a bent liquid supply pipe 2, a suction pipe 3 with screw turns 4 on its outer
surface. The suction pipe 3 is hermetically inserted from the side of the second end
of the liquid supply pipe 2 into the hole in its side wall made at the bend. In the area
of the upper end of the suction pipe 3, the expansion 5 of the liquid supply pipe 2 is
made.

A liquid lifter works like this. Through the wind catcher 1, which is oriented in the
direction of the wind, the air enters the liquid supply pipe 2. Passing between the
spiral turns 4, the air, in addition to translational, gains rotational motion. Centrifugal
forces of inertia, pressing the air against the inner surface of the liquid supply pipe 2,
create a rarefied space near its axis, into which the liquid is drawn through the end
hole of the suction pipe 3. The liquid drops are raised by the movement of air in the
liquid supply pipe 2 to the required height.

The volume of air V that passes in one second through the liquid supply pipe 2.

V=A v
where: A — the area of the projection of the wind catcher 1 on the plane perpendicular
to the wind direction; v — wind speed.

The power P developed by this volume of air during movement,
_pAV3

2
where p — air density.

The mass m of liquid drops that can be lifted in one second to a height h by this
liquid lifting device
_K-p-A-V?
m= 2-m-h

where K is the efficiency factor.

Conclusions. The presence of the expansion 5 of the liquid supply pipe 2 leads
to an increase in the vacuum near the upper end opening of the suction pipe 3 and
the mass m of the sucked liquid, as a result of which the efficiency factor K increases.

This liquid lifting device can be used for: lifting water into water towers and
reservoirs of hydroelectric power stations; oil extraction; desilting and deepening of
reservoirs; construction of fountains; irrigation; protection of plants from frost;
beneficiation of ores; protection of large areas from fires and the like.

References:
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