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(54) METHOD FOR SELECTIVE-RECIRCULATING LIQUID ATOMISATION AND A DEVICE FOR 
CARRYING OUT SAID METHOD

(57) The invention relates to methods and devices
for spraying liquid during production processes requiring
a uniform dispersion mixture, in particular in internal com-
bustion engines requiring a fine fuel-air mixture, in the
chemical industry for apparatuses for rinsing gas with
liquid, which require a uniform coarse-dispersion mixture
for reducing the drop entrainment of a rinsing liquid. The
inventive method consists in collecting, during the liquid
spraying, which is carried out by injecting a liquid at an
angle to a gas flow, particles in those sectors of the spray
cone that are appropriate to particles of specified sizes.
The liquid spraying and collecting processes are carried
out at one section of a laminar unidirectional gas flow.
The collected particles form, when accumulated, a liquid
that is returned for re-spraying. The inventive device
comprises a body (1) with an internal channel (2) for pro-
viding a laminar unidirectional gas flow, a spray nozzle
(3) which is placed at an angle to the gas flow direction
and is connected to a liquid feed pipe (6) and a collector
for particles (4) which is made and placed in such a man-
ner that it is able to collect particles in those sectors of
the spray cone that are appropriate to particles of spec-
ified sizes. In the first variant, the collector is connected
to a pipe for returning the liquid for re-spraying (5), and
in the second variant, the collector is connected to an
additional spray nozzle (7) made in the internal channel
of the body.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to methods and devices
for spraying liquid during production processes requiring
a uniform dispersion mixture, in particular in internal com-
bustion engines requiring a fine fuel-air mixture, in the
chemical industry for apparatuses for rinsing gas with
liquid that require a uniform coarse-dispersion mixture
for reducing the drop entrainment of a rinsing liquid.

BACKGROUND OF THE INVENTION

[0002] Many devices are known for spraying liquid dur-
ing production processes that use the method of pneu-
matic spraying and belong to jet devices. Jet devices are
those where a process of exchanging kinetic energy from
one flow to another takes place by immediate mixing.
Despite a variety of jet device constructions the following
basic elements can be noted: an active nozzle, a mixing
chamber, a diffusor, an input part of the throat for passive
flow, which is usually made in the form of a confusor (New
reference book for chemist and technologist. Processes
and apparatuses for chemical technology, part 1, St. Pe-
terburg, ANO NPO "Professional", 2004, on page 405).
A disadvantage of such devices is the inhomogeneity of
the resulting mixture, i.e. diameter of particles vary widely
and the particle size distribution is very non-uniform. For
example, there are not many large particles but they have
the most part of fuel mass (Morozov K.A. Matuhin L.N.
Feeding systems of modern petrol engines, Manual, MA-
DI, M., 1988, on page 7).
[0003] One device is known from inventor’s certificate
of USSR NT797783 of 1981. The device comprises air-
supply and fluid-supply systems, a spray chamber with
input and output pipes, sprayers and a liquid collector.
Sprayers are chordally installed in the spray chamber.
Disadvantages of this device are high aerodynamic re-
sistance, large size and high material consumption, and
impossibility of production of a homogeneous coarse-
dispersion mixture. The following cause these disadvan-
tages. The cylindrical part of the spray chamber, where
sprayers are chordally installed, enforces rotary moving
gas inside the chamber. It results in high aerodynamic
resistance in comparison with laminar unidirectional gas
flow. The spray chamber has to measure a certain size
to set up rotary movement of a gas flow. It is necessary
to enlarge the diameter of the cylindrical part in order to
reduce aerodynamic resistance. The large size of the
device predetermines its high material consumption.
When a gas flow is moving in a rotary manner, particles
of all sizes except the smallest ones are collected on the
internal side of the chamber. The smallest particles are
held in the rotary gas flow, not for their low sedimentation
velocity, which is determined by the relation of aerody-
namic forces to mass of a particle, but due to mechanism
of Brownian movements acting, as it is known, on parti-

cles of sizes that do not exceed many times the sizes of
gas molecules.
[0004] One more device is known from inventor’s cer-
tificate of USSR NT246200 of 1969 (point 2). The device
comprises a case, a water sprayer and a water collector
connected to the water sprayer. The water sprayer is
made in the form of a set of pipes with perforated sides.
Pipes are placed in the case and are parallel to the air
flow direction. A disadvantage of this device is inhomo-
geneity of the resulting mixture. The following cause this
disadvantage. A liquid goes out of the end faces and
many apertures in the pipe sides. A liquid is broken down
into particles of various sizes that are carried away so it
forms a set of spray cones. Sectors with prevailing large,
medium and small particles can be found in every spray
cone except spray cones from the pipe end faces. Many
spray cones overlay one upon another in an irregular way
and form a flow of a liquid spray where particles of various
sizes are distributed uniformly. As a result, large, medium
and small particles are collected in a nonselective way
on the sides of the case. The collected particles form,
when accumulated, a liquid that is returned for re-spray-
ing.
[0005] The most similar to technical essence of the
inventive method is the method for spraying liquid (pro-
totype), described in the book Morozov K.A. Matuhin L.N.
Feeding systems of modern petrol engines, Manual, MA-
DI, M., 1988, on page 7. The method consists in injecting
liquid at an angle into a gas flow. A disadvantage of the
method is inhomogeneity of the resulting mixture that in-
creases fuel consumption in internal combustion engines
because of incomplete combustion of large particles of
fuel.
[0006] The most similar to technical essence of the
inventive device is the device for spraying liquid (proto-
type), described in the book Dmitrievsky A.V., Kamenev
V.F. Automobile carburetors. M: Mechanical engineer-
ing, 1990, on pages 76-77. The device comprises a body
with an internal channel, which is made in the form of a
Venturi pipe, and a spray nozzle placed in the narrow
part of the internal channel at an angle to the gas flow
direction. A disadvantage of this device is inhomogeneity
of the resulting mixture that increases fuel consumption
in internal combustion engines because of incomplete
combustion of large particles of fuel.

SUMMARY AND BRIEF DESCRIPTION OF THE IN-
VENTION

[0007] The present invention solves the problem of ho-
mogeneous enhancement for a mixture, which is pro-
duced in spraying liquid by injection of a liquid into a gas
flow. In order to solve the problem, spraying is carried
out by injection of a liquid into a gas flow at an angle to
the gas flow direction but not parallel. The gas flow breaks
down a liquid flow into particles of various sizes and car-
ries them away so it forms a spray cone. The trajectories
of large particles deviate from a spray nozzle further than
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the trajectories of small particles do. It is due to an action
of the field of aerodynamic forces and the initial momen-
tum of a liquid, which goes out of the nozzle at an angle
to the gas flow direction and is broken down into particles.
It brings to the non-uniform particle size distribution in
the spray cone, i.e. the different sectors with prevailing
large, medium and small particles are formed. The illus-
tration of dividing the spray cone into sectors with parti-
cles of various sizes is given in fig. 3. Particles of specified
sizes in the resulting spray cone are selected (removed),
i.e. particles of such sizes that are undesirable for what-
ever reason. If large and medium particles in the spray
cone are removed then small particles remain. If medium
and small particles are removed then large particles re-
main. If medium particles are removed then large and
small particles remain. Selection (removal) of particles
is carried out as follows. A collector for particles of a liquid
spray is installed at some distance from the spray nozzle.
The collector is made and placed to be able to collect
particles of specified sizes in those sectors of the spray
cone that are appropriate to particle sizes. It is necessary
and sufficient for selection (removal) of particles of spec-
ified sizes that the collector collects all particles of a liquid
spray. In addition, the collector should be placed in the
appropriate sectors of the spray cone. Particles, which
are collected by the collector for particles of a liquid spray,
form, when accumulated, a liquid that is returned for re-
spraying (recirculating). The processes of spraying liquid
and selecting (removing) particles of specified sizes in
the spray cone are carried out in one section of a laminar
gas flow, which has no turns and rotations.
[0008] The technical result is the production of a mix-
ture that is more homogenous in terms of the particle
sizes due to removing particles of specified sizes in the
spray cone where specified sizes depend on a variant of
the method usage or the purpose of the device.
[0009] The inventive concept consists in departure
from known technical decisions where at first a liquid is
sprayed and a flow with large and small particles uni-
formly distributed is obtained. Further, particles of spec-
ified sizes in a flow are separated and removed. Instead
of doing so, liquid is sprayed in such a manner that spatial
separation of particles of various sizes takes place in the
very spray cone at the same time as spraying liquid. In
this case removing particles of specified sizes reduces
to removing particles of all sizes in the appropriate sec-
tors of the spray cone. Mathematical modeling proves
the efficiency of such approach to solving the problem of
homogeneous enhancement for spraying liquid. It shows
that the determinant influence for the whole trajectory
has only the initial phase of the trajectory where particles
appear from a liquid flow and have minimum velocity.
The less velocity a particle has the more easily its trajec-
tory can be changed. As a particle of a liquid accelerates,
it becomes more difficult to change its trajectory.
[0010] According to the invention, the technical result
for the method (production of a mixture that is more ho-
mogeneous in terms of particle sizes) is achieved due to

spraying liquid by injection of a liquid through a spray
nozzle at an angle to the gas flow direction. In addition,
a process of selection of (removal of) particles of speci-
fied sizes is carried out in a spray cone simultaneously
with the process of spraying. The process of selection is
carried out by a collector for particles of a liquid spray
that is installed at some distance from the spray nozzle
and it is made and placed to be able to collect particles
of a liquid spray in those sectors of the spray cone that
are appropriate to particle sizes. The processes of spray-
ing liquid and selection of (removal of) particles of spec-
ified sizes are carried out in one section of a laminar gas
flow, which has no turns and rotations. Particles of a liquid
spray, which are collected by the collector, form, when
accumulated, a liquid that is returned for re-spraying.
[0011] The common element with the known method
for spraying liquid is spraying liquid by injection through
a spray nozzle at an angle to the gas flow direction.
[0012] The new elements, which differentiate the in-
ventive method from the prototype, are the following:

- the process of selection of (removal of) particles of
specified sizes is carried out in the spray cone simul-
taneously with the process of spraying;

- the process of selection (removal) is carried out by
the collector for particles of a liquid spray that is in-
stalled at some distance from the spray nozzle and
it is made and placed to be able to collect particles
of a liquid spray in those sectors of the spray cone
that are appropriate to particle sizes;

- the processes of spraying liquid and selection of (re-
moval of) particles of specified sizes are carried out
in one section of a laminar gas flow, which has no
turns and rotations;

- particles of a liquid spray, which are collected by the
collector, form, when accumulated, a liquid that is
returned for re-spraying.

[0013] According to the invention, the technical result
for the device of variant NT1 (production of a mixture that
is more homogeneous in terms of particle sizes) is
achieved due to a device comprising: a body with an in-
ternal channel, a spray nozzle, which is placed at an an-
gle to the gas flow direction and is connected to a liquid
feed pipe, a collector for particles of a liquid spray, which
is installed at some distance from the spray nozzle and
it is made and placed to be able to collect particles of
specified sizes in those sectors of the spray cone that
are appropriate to particle sizes. The internal channel is
made to be able to provide a laminar gas flow, which has
no turns and rotations, in the section that starts before
the spray nozzle and ends at the collector for particles
of a liquid spray. The collector for particles of a liquid
spray is connected to a pipe for returning a liquid for re-
spraying.
[0014] The common elements with the device known
from prototype are:
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- the body with the internal channel;
- the spray nozzle, which is placed at an angle to the

gas flow direction and is connected to the liquid feed
pipe.

[0015] The new elements, which differentiate the in-
ventive device from the prototype, are:

- the collector for particles of a liquid spray which is
installed at some distance from the spray nozzle and
it is made and placed to be able to collect particles
of specified sizes in those sectors of the spray cone
that are appropriate to particle sizes;

- the internal channel, which is made to be able to
provide a laminar gas flow, which has no turns and
rotations, in the section that starts before the spray
nozzle and ends at the collector for particles of a
liquid spray;

- the collector for particles of a liquid spray, which is
connected to the pipe for returning a liquid for re-
spraying.

[0016] According to the invention, the technical result
for the device of variant NT2 (production of a mixture that
is more homogeneous in terms of particle sizes) is
achieved due to a device comprising: a body with an in-
ternal channel, a spray nozzle, which is placed at an an-
gle to the gas flow direction and is connected to a liquid
feed pipe, a collector for particles of a liquid spray, which
is installed at some distance from the spray nozzle and
it is made and placed to be able to collect particles of
specified sizes in those sectors of the spray cone that
are appropriate to particle sizes. The internal channel is
made to be able to provide a laminar gas flow, which has
no turns and rotations, in the section that starts before
the spray nozzle and ends at the collector for particles
of a liquid spray. The collector for particles of a liquid
spray is connected via a pipe for returning a liquid for re-
spraying to an additional spray nozzle, which is made
and placed to be able to overlay the appropriate sectors
of the spray cones regarding those sectors of both spray
cones where particles are collected.
[0017] The common elements with the device known
from prototype are:

- the body with the internal channel;
- the spray nozzle, which is placed at an angle to the

gas flow direction and connected to the liquid feed
pipe.

[0018] The new elements, which differentiate the in-
ventive device from the prototype, are:

- the collector for particles of a liquid spray, which is
installed at some distance from the spray nozzle and
it is made and placed to be able to collect particles
of specified sizes in those sectors of the spray cone
that are appropriate to particle sizes;

- the internal channel, which is made to be able to
provide a laminar gas flow, which has no turns and
rotations, in the section that starts before the spray
nozzle and ends at the collector for particles of a
liquid spray;

- the collector for particles of a liquid spray is connect-
ed via the pipe for returning a liquid for re-spraying
to the additional spray nozzle, which is made and
placed to be able to overlay the appropriate sectors
of the spray cones regarding those sectors of the
both spray cones where particles are collected by
the collector for a liquid spray.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 shows the device of variant NT1.
FIG. 2 shows the device of variant NT2.
FIG. 3 is an illustration of dividing the spray cone into
sectors with particles of various sizes.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] The inventive method is carried out as follows.
A liquid is injected through a spray nozzle at an angle of
90° to the gas flow direction. The gas flow breaks down
the liquid flow, which goes out of the spray nozzle, into
particles of various sizes and carries them away so that
it forms a spray cone. The trajectories of large particles
deviate from the spray nozzle further than the trajectories
of small particles do. It is due to an action of the field of
aerodynamic forces and the initial momentum of a liquid,
which goes out of the nozzle at an angle to the gas flow
direction, and is broken down into particles. It brings to
the non-uniform particle size distribution in the spray
cone and different sectors with prevailing large, medium
and small particles being formed. The illustration of di-
viding the spray cone into sectors with particles of various
sizes is given in FIG 3. The process of selection of (re-
moval of) particles of specified sizes in the spray cone is
carried out simultaneously with the process of spraying.
The process of selection (removal) is carried out by a
collector for particles of a liquid spray that is installed at
some distance from the spray nozzle and it is made and
placed to be able to collect particles of specified sizes in
those sectors of the spray cone that are appropriate to
particles of specified sizes. The processes of spraying
liquid and selection (removal) of particles of specified siz-
es in the spray cone are carried out in one section of a
laminar unidirectional gas flow. Particles of a liquid spray,
which are collected by the collector, form, when accumu-
lated, a liquid, which is returned for re-spraying. After
selection (removal) of particles of specified sizes in the
spray cone, it is characterized as more homogeneous in
terms of particle sizes.
[0021] The spray nozzle is made in the form of the end
of a pipe. Other embodiments of the spray nozzle are
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possible. It is necessary and sufficient to realize that the
function of the spray nozzle is to direct a liquid flow. This
function in combination with other elements provides the
possibility to achieve the technical result.
[0022] The angle between the spray nozzle and the
gas flow direction is 90°. Other values of the angle are
possible. It is necessary and sufficient that a liquid flow
is not parallel to the gas flow direction. It provides the
non-uniform distribution of large and small particles in
the spray cone. The angle in combination with other el-
ements provides the possibility to achieve the technical
result.
[0023] The collector for particles of a liquid spray is
made in the form of the end of a pipe. The collector is
installed at some distance from the spray nozzle. It is
made and placed to be able to collect particles of a liquid
spray in those sectors of the spray cone that are appro-
priate to particles of specified sizes. There is some dis-
tance between the end of the pipe and the spray nozzle.
Some distance is necessary for starting the process of
breaking down a liquid flow into particles. The end of the
pipe is made and placed in those sectors of the spray
cone that are appropriate to particles of specified sizes.
It is possible to embody the collector for particles of a
liquid spray in the form of socket pipes, rings, plates,
parts of the internal channel and other embodiments. It
is necessary and sufficient to realize that the function of
the collector for particles of a liquid spray is to select
(remove) particles of a liquid spray in those sectors of
the spray cone that are appropriate to particles of spec-
ified sizes. This function in combination with other ele-
ments provides the possibility to achieve the technical
result.
[0024] The processes of spraying liquid and selecting
particles of specified sizes in the spray cone are carried
out in one section of a laminar unidirectional gas flow.
This condition of passing processes is achieved due to
the arrangement of the spray nozzle and the collector for
particles in the rectilinear channel. Other known methods
are possible. It is necessary and sufficient to provide just
the condition but not a particular method or material
means. This condition in combination with other elements
provides the possibility to achieve the technical result.
[0025] According to variant NT1, the inventive device
comprises a body 1 with an internal channel 2, made in
the form of a Venturi pipe. There is a spray nozzle 3 in
the narrow part of the internal channel 2. The spray noz-
zle is placed at an angle of about 90° to the gas flow
direction and it is connected to a liquid feed pipe 6. A
collector for particles of a liquid spray 4 is installed at
some distance from the spray nozzle 3. It is made and
placed to be able to collect particles of specified sizes in
those sectors of the spray cone that are appropriate to
particle sizes. The collector for particles of a liquid spray
4 is connected to a pipe for returning a liquid for re-spray-
ing 5.
[0026] The device works as follows. A gas flow goes
through the internal channel 2 where its rate increases

and depression takes place. A liquid goes through the
feed pipe 6 to the spray nozzle 3 and goes out of it under
the influence of this depression. The gas flow breaks
down the liquid flow, which goes out of spray nozzle 3,
into particles of various sizes and carries them away so
it forms a spray cone. The trajectories of large particles
deviate from a spray nozzle further than the trajectories
of small particles do. It is due to an action of the field of
aerodynamic forces and the initial momentum of a liquid,
which goes out of the nozzle at an angle to the gas flow
direction and is broken down into particles. The non-uni-
formly sized particles are distributed in the spray cone,
i.e. the different sectors with prevailing large, medium
and small particles are formed. The illustration of dividing
the spray cone into sectors with particles of various sizes
is given in FIG. 3. Particles of specified sizes are collected
in the appropriate sectors of the spray cone by the col-
lector for particles of a liquid spray 4. The collector is
installed at some distance from the spray nozzle 3. It is
made and placed to be able to collect particles of spec-
ified sizes in those sectors of the spray cone that are
appropriate to particles of specified sizes. Particles of a
liquid spray are collected in the collector 4. They form,
when accumulated, a liquid, which goes under the influ-
ence of aerodynamic forces to the pipe for returning a
liquid for re-spraying 5. It means re-spraying by the spray
nozzle 3. Particular detail is not specified as it is easy to
do and it is not essential for this invention. After collecting
(removing) particles of specified sizes in the spray cone,
it is characterized as more homogeneous in terms of par-
ticle sizes.
[0027] The spray nozzle 3 is made in the form of the
end of a pipe 6. Other embodiments of the spray nozzle
3 are possible. It is necessary and sufficient to realize
that the function of the spray nozzle is to direct a liquid
flow. This function in combination with other elements
provides the possibility to achieve the technical result.
[0028] The angle between the spray nozzle 3 and the
gas flow direction is about 90°. Other values of the angle
are possible. It is necessary and sufficient that a liquid
flow is not parallel to the gas flow direction. It provides
the non-uniform distribution of large and small particles
in the spray cone. The angle in combination with other
elements provides the possibility to achieve the technical
result.
[0029] The internal channel 2 is made in the form of a
Venturi pipe. This form of the internal channel 2 gives
the possibility of providing a laminar unidirectional gas
flow in the section that starts before the spray nozzle and
ends at the collector for particles of a liquid spray. Sec-
ondly, it makes depression in the narrow part of the chan-
nel 2 and provides moving a liquid to the spray nozzle 3.
It is possible to embody the internal channel 2 in the form
of pipes having round, square and other section, in the
form of confusor, diffusor and other forms, which provides
a laminar unidirectional gas flow in the section that starts
before the spray nozzle 3 and ends at the collector for
particles of a liquid spray 4. It is necessary and sufficient
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to realize that the function of the internal channel 2 is to
provide a laminar unidirectional gas flow in the section
that starts before the spray nozzle 3 and ends at the
collector for particles of a liquid spray 4. This function in
combination with other elements provides the possibility
to achieve the technical result.
[0030] The collector for particles of a liquid spray 4 is
made in the form of the end of the pipe 5. The collector
is installed at some distance from the spray nozzle 3. It
is made and placed to be able to collect particles of a
liquid spray in those sectors of the spray cone that are
appropriate to particles of specified sizes. There is some
distance between the end of the pipe 5 and the spray
nozzle 3. Some distance is necessary for starting the
process of breaking down a liquid flow into particles. The
end of the pipe 5 is made and placed in those sectors of
the spray cone that are appropriate to particles of spec-
ified sizes. It is possible to embody the collector for par-
ticles of a liquid spray 4 in the form of socket pipes, rings,
plates, parts of the internal channel 2 and other embod-
iments. It is necessary and sufficient to realize that the
function of the collector for particles of a liquid spray 4 is
to select (remove) particles of a liquid spray in those sec-
tors of the spray cone that are appropriate to particles of
specified sizes. This function in combination with other
elements provides the possibility to achieve the technical
result.
[0031] According to variant NT2 the inventive device
comprises a body 1 with an internal channel 2, made in
the form of a Venturi pipe. There is a spray nozzle 3 in
the narrow part of the internal channel 2. The spray noz-
zle is placed at an angle of about 90° to the gas flow
direction and it is connected to a liquid feed pipe 6. A
collector for particles of a liquid spray 4 is installed at
some distance from the spray nozzle 3. It is made and
placed to be able to collect particles of specified sizes in
those sectors of the spray cone that are appropriate to
particle sizes. The collector for particles of a liquid spray
4 is connected via a pipe for returning a liquid for re-
spraying 5 to an additional spray nozzle 7 that is placed
at an angle of 90° to the gas flow direction nearly to the
spray nozzle 3.
[0032] The device works as follows. A gas flow goes
through the internal channel 2 where its rate increases
and depression takes place. A liquid goes through the
feed pipe 6 to the spray nozzle 3 and goes out of it under
the influence of this depression. The gas flow breaks
down the liquid flow, which goes out of spray nozzle 3,
into particles of various sizes and carries them away so
it forms a spray cone. The trajectories of large particles
deviate from a spray nozzle further than the trajectories
of small particles do. It is due to an action of the field of
aerodynamic forces and the initial momentum of a liquid,
which goes out of the nozzle at an angle to the gas flow
direction and is broken down into particles. The non-uni-
formly sized particles are distributed in the spray cone,
i.e. the different sectors with prevailing large, medium
and small particles are formed. The illustration of dividing

the spray cone into sectors with particles of various sizes
is given in FIG. 3. Particles of specified sizes are collected
in the appropriate sectors of the spray cone by the col-
lector for particles of a liquid spray 4. The collector is
installed at some distance from spray nozzle 3. It is made
and placed to be able to collect particles of specified sizes
in those sectors of the spray cone that are appropriate
to particles of specified sizes. Particles of a liquid spray
are collected in the collector 4. They form, when accu-
mulated, a liquid, which goes under the influence of aer-
odynamic forces to the pipe for returning a liquid for re-
spraying 5 and further to the additional spray nozzle 7.
The additional spray nozzle 7 forms its spray cone in
such a manner that the appropriate sectors of both spray
cones from the spray nozzle 3 and the additional spray
nozzle 7 are coincident. After selecting (removing) par-
ticles of specified sizes in the spray cone, it is character-
ized as more homogeneous in terms of particle sizes.
[0033] The spray nozzle 3 is made in the form of the
end of a pipe 6. Other embodiments of the spray nozzle
3 are possible. It is necessary and sufficient to realize
that the function of the spray nozzle is to direct a liquid
flow. This function in combination with other elements
provides the possibility to achieve the technical result.
[0034] The angle between the spray nozzle 3 and the
gas flow direction is about 90°. Other values of the angle
are possible. It is necessary and sufficient that a liquid
flow is not parallel to the gas flow direction. It provides
the non-uniform distribution of large and small particles
in the spray cone. The angle in combination with other
elements provides the possibility to achieve the technical
result.
[0035] The internal channel 2 is made in the form of a
Venturi pipe. This form of the internal channel 2 gives
the possibility of providing a laminar unidirectional gas
flow in the section that starts before the spray nozzle and
ends at the collector for particles of a liquid spray. Sec-
ondly, it makes depression in the narrow part of the chan-
nel 2 and provides moving a liquid to the spray nozzle 3.
It is possible to embody the internal channel 2 in the form
of pipes having round, square and other section, in the
form of confusor, diffusor and other forms, which provide
a laminar unidirectional gas flow in the section that starts
before the spray nozzle 3 and ends at the collector for
particles of a liquid spray 4. It is necessary and sufficient
to realize that the function of the internal channel 2 is to
provide a laminar unidirectional gas flow in the section
which starts before the spray nozzle 3 and ends at the
collector for particles of a liquid spray 4. This function in
combination with other elements provides the possibility
to achieve the technical result.
[0036] The collector for particles of a liquid spray 4 is
made in the form of the end of the pipe 5. The collector
is installed at some distance from the spray nozzle 3. It
is made and placed to be able to collect particles of a
liquid spray in those sectors of the spray cone that are
appropriate to particles of specified sizes. There is some
distance between the end of the pipe 5 and the spray
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nozzle 3. Some distance is necessary for starting the
process of breaking down a liquid flow into particles. The
end of the pipe 5 is made and placed in those sectors of
the spray cone that are appropriate to particles of spec-
ified sizes. It is possible to embody the collector for par-
ticles of a liquid spray 4 in the form of socket pipes, rings,
plates, parts of the internal channel 2 and other embod-
iments. It is necessary and sufficient to realize that the
function of the collector for particles of a liquid spray 4 is
to select (remove) particles of a liquid spray in those sec-
tors of the spray cone that are appropriate to particles of
specified sizes. This function in combination with other
elements provides the possibility to achieve the technical
result.
[0037] The additional spray nozzle 7 is made in the
form of the end of the pipe 5. It is made and placed to be
able to overlay the appropriate sectors of the spray cones
regarding those sectors of both spray cones where par-
ticles of specified sizes are collected by the collector for
particles of a liquid spray. The end of the pipe 5 is made
and placed in such a manner that the appropriate sectors
of both spray cones are coincident. Other embodiments
and placement of the additional spray nozzle 7 are pos-
sible. It is necessary and sufficient to realize that the func-
tion of the additional spray nozzle 7 is to spray a liquid
with the possibility of overlaying the appropriate sectors
of the spray cones regarding those sectors of both spray
cones where particles of specified sizes are collected by
the collector for particles of a liquid spray.

Claims

1. A method for selective-recirculating spraying liquid
consisting in: spraying liquid, by injection of a liquid
through a spray nozzle at an angle to the gas flow
direction, that has the differences that a process of
selection (removal) of particles of specified sizes is
carried out in a spray cone simultaneously with the
process of spraying; the process of selection (remov-
al) is carried out by a collector for particles of a liquid
spray that is installed at some distance from the
spray nozzle and it is made and placed to be able to
collect particles of a liquid spray in those sectors of
the spray cone that are appropriate to particles of
specified sizes; in addition, the processes of spray-
ing liquid and selection of (removal) particles of spec-
ified sizes in the the spray cone are carried out in
one section of a laminar gas flow, which has no turns
and rotations; particles of a liquid spray, which are
collected by the collector, form, when accumulated,
a liquid that is returned for re-spraying.

2. A device for selective-recirculating spraying liquid
comprising: a body with an internal channel, a spray
nozzle which is placed at an angle to the gas flow
direction and is connected to a liquid feed pipe, that
has the differences that a collector for particles of a

liquid spray is installed at some distance from the
spray nozzle; it is made and placed to be able to
collect particles of specified sizes in those sectors
of the spray cone that are appropriate to particles of
specified sizes; the internal channel is made to be
able to provide a laminar gas flow, which has no turns
and rotations, in the section that starts before the
spray nozzle and ends at the collector for particles
of a liquid spray; the collector for particles of a liquid
spray is connected to a pipe for returning a liquid for
re-spraying.

3. A device for selective-recirculating spraying liquid
comprising: a body with an internal channel, a spray
nozzle which is placed at an angle to the gas flow
direction and is connected to a liquid feed pipe, that
has the differences that a collector for particles of a
liquid spray is installed at some distance from the
spray nozzle; it is made and placed to be able to
collect particles of specified sizes in those sectors
of the spray cone that are appropriate to particles of
specified sizes; the internal channel is made to be
able to provide a laminar gas flow, which has no turns
and rotations, in the section that starts before the
spray nozzle and ends at the collector for particles
of a liquid spray; the collector for particles of a liquid
spray is connected via a pipe for returning liquid for
re-spraying to an additional spray nozzle, which is
made and placed to be able to overlay the appropri-
ate sectors of the spray cones regarding those sec-
tors of both spray cones where particles are collected
by the collector for particles of a liquid spray.
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