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(54) HYDRODYNAMIC DISPERSER

(57)  The invention relates to the field of producing
and homogenizing disperse systems with a liquid medi-
um, specifically for producing emulsions with a set con-
centration of components, for example hydrofuel com-
ponents, and can be used in the fuel, energy, oil-process-
ing and other sectors of industry. The technical result
consists in producing a hydrodynamic disperser which
makes it possible to introduce acoustic oscillations of dif-
ferent frequencies into a liquid, said frequencies being
selected by means of manual adjustment without the dis-
perserbeing dismantled, as well asinincreasing the qual-
ity of the emulsion produced with the aid of the disperser
by virtue of the fact that the hydrodynamic disperser com-

prises a body, a nozzle and a resonance plate, which is
fixed in such a way as to be capable of moving towards
the nozzle, the fastening elements of said resonance
plate being arranged on the nozzle, wherein the nozzle
comprises a slotted head and is in the form of a pipe with
a flange, in which a threaded sleeve is fixed firmly, with
a threaded plunger being passed through said threaded
sleeve, the outer end of said threaded plunger being
sealed on the inner side and on the outer side of a guide
channel, and being provided with wrench flats, wherein
the outer end of the threaded plunger is fixed with a nut.
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Description

[0001] The invention relates to the field of producing
and homogenizing disperse systems with a liquid medi-
um, specifically for producing emulsions with a prespec-
ified concentration of components, for instance, hydro-
fuel components, and can be employed in fuel, energy,
oil processing and other sectors of the industry.

[0002] An apparatus to process liquids as per USSR
Author’s Certificate No. 101112 (cl. 12e) is known, which
consists of a receptacle to where the liquid to be proc-
essed is fed at a high velocity through a nozzle, and an
oscillator that produces ultrasonic oscillations in the lig-
uid. As the oscillator, a plate with sharpened edges is
used, placed in front of the nozzle outlet in the direction
of the jet of the medium being processed and vibrating
under the pressure of the medium. The plate is made
adjustable relative to the nozzle.

[0003] A shortcoming of the above apparatus is the
impossibility of introducing acoustic oscillations of vary-
ing frequency into the liquid.

[0004] Also, a method for preparation of the emulsion,
a system and a device for implementation of the method
are known (Russian Federation patent No. 2223815 (cl.
B 01F 11/00, 2004) taken as a prototype by the applicant.
The emulsion preparation method comprises pre-
processing of components and further mixing of the com-
ponents in the first hydrodynamic disperser, with the mix
so prepared exposed to the effect of an acoustic field.
The emulsion preparation system comprises a main line
of the first component, a main line of the second compo-
nent, an emulsion line with the first hydrodynamic dis-
perser whose outlet is connected with the inlet of an ad-
ditional hydrodynamic disperser, and a mixer located at
the inlet of the first hydrodynamic disperser. The hydro-
dynamic disperser consists of a body, a nozzle and a
resonance plate fixed in such a way as to be capable of
moving towards the nozzle, with the fastening elements
of said resonance plate arranged on the nozzle.

[0005] The proposed technical solutionis aimed at cre-
ating a hydrodynamic disperser that makes it possible to
introduce acoustic waves of varying frequency into the
liquid. Said frequencies are selected by means of manual
adjustment without dismantling the disperser. One more
objective of the invention is improvement of the quality
of the emulsion produced with the help of the disperser.
[0006] Therequired technical results are achieved ow-
ing to that the hydrodynamic disperser comprises a body,
a nozzle, and a resonance plate attached so as to be
capable of moving towards the nozzle, with the fastening
elements arranged on the nozzle. Also, the nozzle in-
cludes a slotted head and is made in the form of a pipe
with a flange where a threaded sleeve is firmly fixed, with
athreaded plunger passed through said threaded sleeve,
the outer end of said threaded plunger sealed off on the
inner side and on the outer side of the guide channel,
and having wrench flats, wherein the outer end of the
threaded plunger is fixed with a nut.
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[0007] The hydrodynamic disperser is depicted in fig-
ures, where FIG.1 is a hydrodynamic disperser with a
nozzle adjustment device (axial section); FIG.2 is con-
struction unit | in FIG.1, nozzle adjustment device (axial
section); FIG.3 is view A in FIG.1, slotted head.

[0008] The hydrodynamic disperser is made as fol-
lows. The hydrodynamic disperser comprises the body
1, the nozzle 2 with the slotted head 3, and the resonance
plate 4, the nozzle 2 made movable for adjustment pur-
poses whereas the resonance plate 4 is firmly fixed.
[0009] The nozzle 2 is placed in the guide channel 5
with the capability of moving and adjusting the nozzle
relative to the resonance plate 4, while the resonance
plate 4 is firmly fixed on the guide channel 5 by means
of supports 6. The slotted head 3 of the nozzle 2 is made
replaceable and fixed in the nozzle 2 to prevent rotation
or dropout. The nozzle 2 is fitted with an outlet translation/
adjustment device rigidly connected with the nozzle 2
and arranged inside the guide channel 5, while the drive
arrangement of the device is arranged on the outer sur-
face of the guide channel 5. To this end, the nozzle 2 is
made in the form of a pipe with a flange 7 wherein the
threaded sleeve 8 is firmly fixed, through which the
threaded plunger 9 is passed. One end of the threaded
plunger 9 is placed inside the guide channel 5 and butts
against its vertical wall and the other end goes outside
and made, for instance, with wrench flats. This being the
case, the external end of the threaded plunger 9 is sealed
off on both inner and outer sides of the guide channel 5
and is fixed with the nut 10 used , while in operation, for
alignment and adjustment of the nozzle outlet, as well as
for prevention of inadvertent falling-out.

[0010] The hydrodynamic disperser performs as fol-
lows.
[0011] When a single-component jet (mazuth, diesel,

water), water-diesel emulsion or a water/mazuth mixture
is ejected in the hydrodynamic disperser from the nozzle
2 viathe slotted head 3, hydrodynamic cavitation accom-
panied by intense ultrasonic oscillations takes place due
to the high velocity of the jet and impingement inside the
body 1 of the hydrodynamic disperser.

[0012] When the flow of a single-component emulsion
or a mixture of emulsion components runs against the
sharp edge of the resonance plate 4 in the zone of such
hydrodynamic cavitation, there oscillations are generat-
ed that penetrate to the surrounding medium. Ifthe nozzle
2 is adjusted by shifting it relative to the resonance plate
4 to the state of resonance with the oscillations in the
flow of mixtures (emulsion), intense acoustic oscillations
necessary for dispersal of particles are produced. The
resonance plate 4 is also affected by the jet ejected via
the slotted head 3 of the nozzle.

[0013] The hydrodynamic disperser (each of the pri-
mary ones, 10 and 17, and the main one, 26) is made so
as to ensure the capability of setting up the operation
mode under conditions of a low-frequency and high-fre-
quency fields. Such setting-up is performed by moving
the nozzle 2 relative to the resonance plate 4, due to
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which the frequency of the acoustic field can be changed.
[0014] For the setting-up, the nozzle 2 has a transla-
tion/adjustment device whose drive arrangement is
made in the form of a threaded plunger 9. The outer end

of the threaded plunger 9 is made with wrench flats and 5
fixed in the guide channel 5 with the nut 10. To adjust

the outlet of the nozzle 2 relative to the resonance plate

4, one has to back the nut 10 off by as many turns as is
required to shift the nozzle 2 (calibrated). After that, the
threaded plunger 9 with the threaded sleeve rigidly con- 70
nected with the flange 7 of the nozzle 2 is rotated by
means of a wrench. Rotation of the threaded plunger 9
results in linear translation of the threaded sleeve 8. It
operates as a screw pair that moves the nozzle 2 by
moving the flange 7. 15
[0015] The above design of the hydrodynamic dispers-

er allows easy frequency tuning without dismantling the
disperser itself.

[0016] The technical result consists in creating a hy-
drodynamic disperser that makes it possible to introduce 20
acoustic waves of varying frequency into the liquid. Said
frequencies are selected by means of manual adjustment
without dismantling the disperser. Also, an improved

quality of the emulsion so produced is achieved.
25

Claims

1. The hydrodynamic disperser comprising a body (1),
a nozzle (2), and a resonance plate (4) fixed soas 30
to retain the capability for moving towards the nozzle
(2), with the fastening elements arranged on the noz-
zle (2), characterized in that the nozzle (2) com-
prises a slotted head (3) and is made in the form of
a pipe with a flange (7) in which a threaded sleeve 35
(8) is firmly fixed, with a threaded plunger (9) passed
through the sleeve (8), the outer end of said threaded
plunger (9) sealed off on the inner side and on the
outer side of the guide channel (5) and made with
wrench flats while the outer end is fixed with a nut 40
(10).
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Fig. 3
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