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Abstract. Unlike many other industries, where the electrohydraulic effect is widely used, its potential is practically not
used in oil production. However, this phenomenon allows for the efficient conversion of electrical energy into mechanical
energy and can contribute to the intensification of oil production processes. The aim of the study was to analyse the use
of the electrohydraulic effect in industry, develop an electrical circuit for its implementation in the laboratory, and assess
the possibilities of using this circuit to intensify oil production and treatment processes. For this purpose, the available
literature on the electrohydraulic effect in other industries was analysed. A schematic diagram of a laboratory setup has
been developed that will allow studying the effect directly on oil samples and oil emulsions. The created electrical circuit
consists of elements that allow processing various liquid media, including formation water, oil emulsions and oil itself.
The key advantages of using this circuit are high efficiency, powerful intensity of action, environmental friendliness, and
the ability to adjust the intensity of the process. Widespread practical application of study results will help improve the
efficiency and environmental safety of processes in the oil industry; thus, revealing the potential of this effect will be a
significant step forward in the technologies of collecting, preparation and intensification of production of high-viscosity
oils. This will reduce the cost of oil production, improve the quality of commercial oil, reduce oil losses with stable oil
emulsions, and increase production. The results of this study will form the practical basis for the development of optimal
technologies for the treatment of various types of heavy oils using the electrohydraulic effect
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Introduction

The analysis of the state and problems of the technology
of collection and preparation of oils and oil emulsions with
abnormally viscous, non-specific properties shows that
these technological processes require comprehensive re-
search and intensification. These problems are mainly re-
lated to abnormal, non-standard, different physico-chem-
ical properties of well products, such as density, viscosi-
ty, pourpoint, the presence of resins and asphaltenes, the

content of paraffins and accompanying formation waters,
etc. At the same time, the environmental component of
production is also important, as the state of technology
for the collection and processing of such abnormally vis-
cous oils and oil emulsions can have a significant impact
on the technogenic load in oil production areas. Solving
these problems requires the use of similar non-standard
solutions for intensifying production processes. One of the
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ways of significant intensification of technological pro-
cesses of collection and treatment of mainly high-viscos-
ity oil emulsions can be the technology of action using the
electrohydraulic effect (EHE).

The EHE is used in various technological processes.
For example, Q. Yu et al. (2022) investigated the effect of
pulsed electrohydraulic shock used in the stimulation of
hydrocarbon production on the parameters of a production
well. The authors emphasised the main advantages of this
method of action compared to others: significant energy
capacity, the ability to remotely control the intensity and
frequency of the action, environmental friendliness, etc.
S. Chushchak et al. (2023) theoretically substantiated the
use of electrohydraulic action to increase the efficiency of
disintegration of tungsten pseudoalloys into microcompo-
nents. In the work by A.G. Naryzhnyj (2019), the technolo-
gy of using the EHE for deformation of a metallic cylindri-
cal shell has been described. Researchers V. Matviychuk et
al. (2020) described the application of the EHE in the
agro-industry, where the classical scheme of the developed
effect is used; equipment parameters and scope of appli-
cation are given. In their research, V. Popescu et al. (2019)
also justified the development of an electrohydraulic
scheme for processing agricultural products. V. Baranov et
al. (2022) suggested using the electrohydraulic method for
promising methods of obtaining organic fertilisers. In the
work by V. Bereka & I. Kondratenko (2021), the use of the
EHE for water purification and disinfection has been jus-
tified, and in the article by A. Turdiboyev et al. (2023), the
EHE has been used to disinfect the water environment and
feed plants. N. Markaev et al. (2023) also substantiated the
use of EHE for intensification of plant growth. The paper
by J.V. Sabrejos et al. (2020) showed the design parameters
of the hydraulic installation and simulated the factors in-
fluencing the process of electrohydraulic water treatment.

Basically, all the mentioned works relate to the use of
EHE in various industries. In the oil industry, this effect
was hardly used, and research on the intensification of the
processes of preparation of abnormally viscous oils and oil
emulsions, as well as associated formation waters using the
EHE, is devoted to a small number of works, which indi-
cates insufficient study of the effective action of this ef-
fect and the conditions of its application. The above-men-
tioned well-known and quoted works, such as Q. Yu et
al. (2022), did not provide reasonable electrical schemes
for the realisation of this effect. Experimentally, V. Bychk-
ov & A. Ivanov (2019) established that it is possible to de-
liberately distribute the energy properties of discharges in
series-connected three-electrode systems. This finding ex-
pands the technological possibilities for processing mate-
rials in discharge chambers with complex geometry. There
are practically no laboratory facilities, the different modes
of operation of the facilities are not studied, and there are
no characteristics of the necessary equipment, etc. This
work requires extensive consideration, justification and
research. The purpose of this study was to justify the use
of EHE in the production and preparation of high-viscosity
oil. This required an analysis and comparison of the way
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this effect is used in other industries, as well as the creation
of a basic electrical scheme for implementing this effect in
laboratory conditions.

Materials and Methods

A comprehensive analysis and integral summary of a sig-
nificant mass of scientific and technical literature was
carried out; a large number of literary sources, including
monographs, articles in leading scientific publications,
materials from conferences devoted to the use of EHE in
various industries were analysed. Most of these sources
refer to the initial period of the discovery of this effect
by L. Yutkin in the period from 1950 to 1989. This anal-
ysis made it possible to identify modern trends and gaps
in research and to formulate concrete tasks for the ap-
plication of this effect in the oil industry. More than 238
patents were searched, leading technical solutions, struc-
tural features, parameters, trends in the development of
technologies using EHE were analysed in detail, which al-
lowed to theoretically substantiate the optimal parame-
ters for specific conditions of its application (Google pat-
ents, n.d.). The main patent base for the analysis were the
developments and official patents developed by L. Yutkin
as the founder of this field of research.

An analysis of existing problems in the extraction of
abnormally viscous oils and oil emulsions was carried out.
Based on the theoretical analysis of the physico-chemical
properties of oils, oil emulsions and accompanying waters
with different physico-chemical characteristics, the analy-
sis of regulatory and technical documentation, a wide array
of patent information, the use of the EHE in the collection
and preparation of oil is substantiated. An analysis of the
sources of existing methods of extracting high-viscosity
oils and technologies of wave action on them was also car-
ried out. In the course of this research, a thorough compar-
ative analysis of existing technologies and various methods
and approaches to the creation and practical application
of the EHE in scientific research and industry was carried
out. The methodological basis of the study was a detailed
study and critical analysis of the results of previous studies
of this issue already available in the scientific literature.
Scientific methods were comprehensively applied in the re-
search, a comprehensive analysis of literature, patents and
technical solutions was carried out in order to deeply study
the possibilities and positive aspects of using the EHE.

An in-depth analysis of the physical processes that
can occur during the application of EHE allowed the de-
velopment and theoretical substantiation of the optimal
parameters and regimes of the electrical circuit for spe-
cific conditions and applications. The main principles of
the development of this electrical scheme were that the
scheme should fully ensure the given functionality and
work reliably and stably in the entire possible range of
operating modes and operating conditions, taking into
account limit and transient processes. It must be as sim-
ple as possible, logically and rationally constructed, and
use the optimum element base from the point of view
of the price/quality ratio in order to reliably achieve all

1)




Use of the electrohydraulic effect...

the necessary technical parameters, characteristics and
requirements. In addition, the developed scheme shall
include reliable and comprehensive means of protec-
tion against the possible harmful effects of interference,
current and voltage overloads, short circuits and other
emergency and undesirable situations that may lead to
damage or failure.

Results

The production of classic abnormally viscous oils and oil
emulsions is insignificant in Ukraine. Such oils are pro-
duced in the Kokhanivske, Bugrivativske, Orkhovytske
and Yablunivske fields. The almost insignificant produc-
tion of such oils from these deposits is due to industri-
al and production difficulties, increased costs, problems
with oil collecting and preparing, etc. Taking into account
the properties of oils under standard conditions, accord-
ing to international practice, hard-to-recover oils and oil
emulsions also include oils with a high pour point due to
high paraffin content; therefore, the share of such oils is
much higher. As an example, such oils can be mentioned
as oils from the Verkhnemaslovetske field with a pour
point of +16 °C, Novoskhidnetske (+14 °C), Zavodivske
(+20 °C), Oryv-Ulychnianske (+20 °C) and others. To min-
imise these costs and increase production at such fields, it
is necessary to introduce new methods and technologies
to intensify all technological processes from the well to
the finished product. One of these new, innovative meth-
ods can be the method of acting on oil and oil emulsions
using the EHE.

EHE is based on a hitherto unknown phenomenon,
which consists in a sharp increase in the hydraulic and
hydrodynamic effect, as well as the amplitude of the
shock wave, when a pulsed electrical discharge is created
in a liquid. In order to obtain the maximum effect, it is
necessary to reduce the duration of the pulse to a mini-
mum in order to ensure the possible leading edge of the
pulse and its shape close to the aperiodic one. EHE was
discovered in 1953 by L. Yutkin (1955). In spite of nu-
merous discussions about this phenomenon, the effect is
widely used in many industries to develop advanced tech-
nologies. L. Yutkin made a significant contribution to the
research and implementation of EHE and was awarded
around 200 patents (Electrohydraulic effect..., n.d.). The
researcher’s work helped to realise the potential of this
discovery in practice. As of 2024, the figure of L. Yutkin
and his achievements are undeservedly forgotten. Effec-
tive implementation of EHE in industry requires thorough
laboratory research and feasibility studies. It is important
to record all the results of such work for further analysis
and improvement of technologies based on this effect. As
L. Yutkin (1986) stated, the essence of this method is that
when a specially formed pulsed electric discharge (spark,
brush and other forms) is carried out inside a volume of
liquid located in an open or closed vessel, ultra-high hy-
draulic pressures arise around the zone of its action, capa-
ble of performing useful mechanical work and accompa-
nied by a complex of physical and chemical phenomena.

The mechanical effect of the fluid on the objects lo-
cated near the discharge channel according to the basic
scheme shown in Figure 1 is extremely small for fluids with
ionic conductivity (formation water) and comparatively
larger for fluids with dielectric properties (oil). The me-
chanical effect is due to the pressure inside the vapour-gas
bubble in the discharge zone. According to V. Matviychuk et
al. (2020), these values are insignificant and do not have a
significant effect on the fluid.
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Figure 1. The basic electrical scheme
of electric discharge technology
Note: R1 - charging resistance; Tr - transformer; C1 - ca-
pacitor, working capacity; V - rectifier; WSG - working and
spark gap in the liquid
Source: created by the authors based on L. Yutkin (1955)

According to the scheme shown in Figure 1, L. Yut-
kin (1986) proposed schemes (Fig. 2; Fig. 3) that made it
possible to significantly increase the intensity of the me-
chanical action of the discharge on the liquid and which
differ in that they contain an air spark gap that forms the
discharge.
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Figure 2. Schematic diagram of the EHE
Note: a — schematic diagram of the EHE with one forming
spark gap (FSG); b — schematic diagram of the EHE with
two FSGs
Source: created by the authors based on L. Yutkin (1986)
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Figure 3. Schematic diagram of the discharge channel
structure and pressure distribution

Note: 1 - the central part of the discharge channel; 2 -
“skin” shell of the channel; 3 — vapor-gas shell; a - thick-
ness of the vapour-gas shell, a~0.001...0.1 mm; b — thick-
ness of the “skin” shell, b= 107%...10* mm; ¢ — radius of the
discharge channel, ¢~ 0.5... 5 mm; P,...P, — pressures in
the corresponding zones, P, =0...2 x 10° Pa, P,< 2 x 10° Pa,
P,<5x10°Pa,P,<2x10"Pa, P,<10x 10" Pa
Source: created by the authors based on L. Yutkin (1986)

L. Yutkin (1986) defined three main operating modes
of operation of the plant: hard - V > 50 kV; C<0.1 pF; me-
dium - 20 kV<V <50 kV; 0.1 pF < C< 1.0 pF; soft - V<20
kV, C> 1.0 pF. According to L. Yutkin (1986), FSGs provide
an opportunity: to accumulate the necessary amount of
energy with a pulse supply for the main gap of the dis-
charge; to significantly reduce the pulse time and regulate
its frequency and intensity; to create a steep pulse front
preventing the transition to an arc discharge; to obtain the
required current and voltage at a given main gap; to create
the required shape and character of the pulse. The imple-
mentation of the EHE is characterised by the mode of ener-
gy release at the active resistance of the circuit close to the
critical one, according to the formula:

1/C<R?/4xL, 1

where C is a capacitor capacity; R is an active resistance of
the circuit; L is an inductive resistance of the circuit. The
mainideais that due to the special parameters of the electric
pulse in the fluid, there is a sharp increase in hydraulic and
impact effects, which was previously an unknown phenom-
enon. According to the formula, the key factors influencing
the occurrence of EHE are the amplitude, the slope of the
front,theshapeandthedurationoftheelectric current pulse.

The duration of the current pulse, measured in micro-
seconds, allows the instantaneous power of the pulse to
reach hundreds of thousands of kilowatts. The steepness
of the pulse front determines how quickly the discharge
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channel expands. At voltages of several tens of kilovolts,
the current amplitude of the pulse reaches tens of thou-
sands of amperes, resulting in a sharp increase in fluid
pressure. This sudden increase in pressure results from the
instantaneous release of a significant amount of energy
within a confined volume of liquid. The implementation
of EHE is associated with a relatively slow accumulation of
energy in the power source and its almost instantaneous
release into the liquid medium. The energy is gradually ac-
cumulated and then suddenly released, creating an EHE.

The main factors of EHE are ultra-high impulse hy-
draulic pressures (Fig. 3), which cause shock waves with
supersonic speed; significant impulse movements of liquid
at a speed of hundreds of metres per second; powerful cav-
itation processes; infrared and ultrasonic radiation; me-
chanical resonance phenomena; strong electromagnetic
fields; intense light, heat, ultraviolet and X-ray radiation;
pulsed gamma and neutron radiation; multiple ionisations
of substances. All these factors together create a powerful,
complex effect on the liquid and the objects in it. Due to
these factors, EHE is able to perform a wide range of phys-
ical and chemical actions. For example, shock waves can
destroy solid structures, and cavitation processes can dis-
perse solid particles.

The main advantages of using EHE include: high in-
tensity of action; the possibility of simple intensity adjust-
ment; a relatively simple scheme with the use of standard
elements; environmental friendliness; and high efficiency.
The EHE is of great practical importance and is used in var-
ious fields, from mining to medicine. Due to the unique ca-
pabilities of this physical phenomenon, EHE allows solving
complex technical and technological problems. Research
on EHE is still ongoing, as this effect still holds significant
potential for the development of science and technology.
Powerful shock waves arising during the development and
sudden collapse of cavitation cavities can destroy non-me-
tallic materials and cause plastic deformations of metallic
objects located near the discharge zone. Intense infra- and
high-frequency ultrasonic vibrations accompanying the
electro-hydraulic effect during the discharge additionally
grind materials already split into pieces, cause resonant
destruction of large solid objects into separate small crys-
talline particles, and intensify the fast-moving chemical
processes of synthesis, polymerisation, and breaking of
sorption and strong chemical bonds between molecules.

The strong electromagnetic fields generated during
electrical discharge also have a significant impact on both
the discharge process itself and the ionic processes occur-
ring in the liquid around the discharge channel. Under the
influence of these electromagnetic fields, a variety of tran-
sient physical and chemical changes can occur in the pro-
cessed material and the surrounding liquid. The form of
electrical discharge, which causes the generation of power-
ful impulse shock waves and pressures, can be very diverse —
from a spark discharge to a discharge in the form of a long
brush, as well as in the form of a continuous flow without
a clear structure (the so-called impulse electric wind). The
use of the method of generating ultra-long spark discharges
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directly in liquid media is the basis that provides wide tech-
nological possibilities of the EHE and its application for
processing various materials. However, the EHE and relat-
ed phenomena can also be obtained as a result of another
physical process, the so-called “thermal explosion”, when
instead of a spark electric discharge, rapid heating and ex-
plosive vaporisation of a thin conductive element connect-
ing electrodes placed in liquid The use of this method makes
it possible to expand the fields of application of phenomena
related to the EHE to high-temperature liquid and gaseous
media, including melts of metals and salts, as well as plasma.

The environmental friendliness of processing materials
by means of EHE should be emphasised, as the physical prin-
ciple of this method does not introduce any harmful impu-
rities or additional sources of pollution into the processed
environment. The electro-hydraulic influence is based sole-
ly on the use of electrical energy and the properties of the
medium itself. EHE can be effectively used in chemical tech-
nologies to intensify processes. As a method of mechanical,
physical and chemical action on materials, it can be used
for polymerisation, depolymerisation, synthesis of chemical
compounds, increasing the activity of catalysts and acceler-
ating the speed of reactions in the chemical industry.

Studies of the effects of waves and pulses on oil and
gas formations have been carried out in the past but have
not been widely used. Recently, attention to such methods
has increased in connection with the development of tech-
nologies and the search for new effective approaches to the
extraction of hard-to-reach hydrocarbon reserves. Abroad,
considerable success has been achieved in the production
of high-viscosity oil using new specialised equipment such
as long-stroke rod pumps, screw pumps and hydraulically
driven centrifugal pumps. This allows more efficient pro-
duction of complex, high-viscosity hydrocarbon reservoirs.

A promising direction is the complex combination of
various physicochemical methods for the integrated im-
pact on the productive layer and the maximum increase in
the efficiency of extraction of hard-to-reach hydrocarbon
reserves. Each of the methods correctly selected for specific
geological and technological conditions will achieve a pos-
itive result. A group of technologies based on various wave
and resonance processes and chemical or thermal effects
can be considered promising for the development of hard-
to-extract reserves. To study the effect of EHE on oil-water
mixtures, a scheme for conducting laboratory studies was
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Figure 4. Developed schematic electrical diagram of the EHE study
Note: 1 - grounding; 2 — switch; 3 - fuse; 4 — lamp; 5 — transformer; 6 — diode; 7 — capacitor; 8 — voltage regulator; 9 - resis-
tor; 10 — working capacitor; 11 — air spark gap; 12 — WSG forming spark gap in the working capacity

Source: created by the authors

The main advantages of using this scheme are high ef-
ficiency, high intensity of action, environmental friendli-
ness, ability to regulate the intensity of the process, etc.
The aim is to reduce the cost of oil production, improve
the quality of commercial oil, minimise oil losses by main-
taining stable oil emulsions and ultimately increase pro-
duction rates. As known from L. Yutkin (1955), the efficien-
cy of EHE is significant. It should be noted that, according
to the scheme developed, the intensity of the effect can be
regulated by changing the charging rate of the capacitors,
which makes it possible to process emulsions at three dif-
ferent charging rates. The intensity of the effect can also
be adjusted by choosing the distance between the air gaps
and the capacitance of the capacitors. The use of this effect
will make it possible to reduce or even eliminate the use
of chemicals in the destruction of stable emulsions. The

developed scheme will allow the medium to be processed at
medium speed and can be used in both industrial and labo-
ratory conditions. The high efficiency of EHE and the unique
possibilities of electrohydraulic action are the basis for the
wide use of EHE in all fields of science and technology.

Discussion

According to the analysis of the existing literature, the use of
EHE for the preparation and extraction of heavy oil was prac-
tically not carried out. At the same time, EHE is used in other
industries due to its versatility. For example, A.G. Naryzh-
nyj (2019) considered a mathematical model of thermome-
chanical processes in a technological system of free dispens-
ing of a thin-walled shell under the influence of the EHE.
The model included: vapour-plasma channel that expands
as a result of the release of a heat pulse, a process fluid that
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transmits hydraulic action, equipment that directs the
movement of the fluid and a technological object in the
form of a thin-walled deformable elastic-plastic shell. The
model was used to study the processes of EHE action on a
thin-walled shell in specific technological schemes, which
were used for experimental studies and their comparison.

Since its discovery, the EHE has been mainly used to
deform metals. V. Zagoruyko (2019) emphasised that one
of the distinctive features of high-energy metal process-
ing methods is the ability to stamp hard-to-deform metals
and alloys. In addition, such methods ensure the manu-
facture of parts with high dimensional and shape accura-
cy. An important factor is the uniform load distribution
over the entire surface of the workpiece during deforma-
tion. This ensures that the relative velocities of the work-
piece particles are below critical values and eliminates the
possibility of metal fracture. V. Sirenko & O. Manchen-
ko (2020) substantiated that the use of electrical energy —
a high-potential and environmentally friendly form of en-
ergy — contributes to the implementation of technological
processes with high intensity and minimal emissions. The
direct interaction of electric and magnetic fields and their
effect on food raw materials is particularly effective in the
processing of agricultural products. The main feature of
these processes is the direct conversion of electrical en-
ergy into mechanical action. However, the duration of this
action cannot be too long due to the significant thermal
effects that occur.

N. Markaev et al. (2023) investigated the effect of
EHE on the aquatic environment and considered possi-
ble options for electrical schemes. The article by A. Tur-
diboyev et al. (2023) described the use of the EHE for
wastewater decontamination and increasing the nutrient
content in water. They emphasised that EHE is character-
ised by low energy consumption, short processing time,
simplicity of equipment, and environmental friendliness.
The developed circuit contained a laboratory autotrans-
former, high-voltage diodes, a high-voltage capacitor
bank K75-15, and an FP-emission gap for voltage regula-
tion. J.V. Sabrejos et al. (2020) also studied the technolo-
gy and technical means of electrohydraulic action on wa-
ter. The authors developed the shape of the electrode tip
to increase the electromagnetic field density and reduce
power losses. The paper specified the parameters of the
electrohydraulic plant, modelled the factors affecting the
process of electrohydraulic water treatment, optimised
the operating modes of the electrohydraulic plant, and
conducted a feasibility study. The work of T. Golubeva et
al. (2018) presented the experimental laboratory equip-
ment developed by the authors, which enables the use of a
pulsed electric discharge using the EHE. This experimental
equipment can be used to treat wastewater from thermal
power plants, oil refineries, and other polluting industrial
enterprises. The work investigated the environmental ef-
fects of the developed equipment on the example of water
contaminated with phenols and oil products, which is pu-
rified by destroying molecular and ionic bonds with free
electrons and ions that appear during the discharge.

Prospecting and Development of Oil and Gas Fields, 2025, Vol. 25, No. 1

The effect of EHE use during reservoir treatment
can significantly intensify and increase the production
of heavy oil. Research by I. Denysiuk et al. (2019) showed
that the oscillating movement of a viscous fluid in the pore
channels of an oil reservoir is accompanied by waves of
compression and rarefaction. These waves create a dynam-
ic effect on the pore channels and initiate directionally var-
iable filtration flows. The analysis of velocity profiles along
the cross section of the pore channels revealed that during
the harmonic action, reverse oscillatory flows occur inside
the pores. There is also an increase in fluid velocity near
the walls of the pore channels compared to regions near
the axis of the channel. According to the results of numer-
ical calculations of the volumes of fluid filtered through
the pore channels of the formation during wave treatment
and the analysis of literary sources, it is recommended to
use the combined effect of several methods, for example,
a combination of wave and chemical treatment. The basic
idea is that the oscillatory movement of the fluid in the
pore channels creates compression/discharge waves that
initiate alternating filtration flows, reverse flows, and an
uneven velocity profile. To increase production efficiency,
it is proposed to combine wave treatment with other meth-
ods, such as chemical treatment.

The technology for the intensification of oil produc-
tion by means of wave technology is described in the work
of Y. Yakymechko & S. Oveckiy (2023). This study described
the technology and technical means for creating a shock
wave impact on the bottomhole zone of a productive for-
mation in the perforation interval. This allows to locally
simulate the geodynamic impact on the formation in small
volumes. Restoration of the potential productivity of pro-
duction and injection wells is achieved by destroying col-
loidal dispersed systems that clog the bottomhole zone of
the formation. This occurs as a result of wave impact, which
restores the permeability and patency of the pore channels
in this zone. Thus, a special technology is used with the
use of technical equipment to generate shock waves and
transmit them to the bottomhole zone of the well. This
simulates the impact of natural geodynamic processes and
allows the formation zone near the well to be cleaned of
contaminants, restoring its productivity. A similar effect on
the formation can be achieved using EHE.

More recent studies on the bottomhole treatment
of reservoir zones carried out in Ukrainian fields include
V. Zhekul et al. (2017). They presented a generalised ana-
lytical review of research and development carried out at
the Institute of Pulse Processes and Technologies of the
National Academy of Sciences of Ukraine from the end
of the 1970s, regarding the creation of downhole electric
discharge units for the intensification of mineral produc-
tion. The features and advantages of such installations are:
high power, selectivity and cyclicity of repeated impact on
the treated object — the bottomhole zone of an oil and gas
formation; the ability to regulate the main technological
parameters; ease of operation; safety and environmental
friendliness with a fairly high impact efficiency and rela-
tively low costs for well treatment. The idea that the use
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of the EHE is not only efficient but also causes minimal
environmental damage is confirmed by A. Satybaldin et
al. (2021). In this paper, researchers considered the appli-
cation of the EHE for the processing of oil sediments.

As can be seen from the above discussion, EHE is
widely used in many industrial sectors: mechanical engi-
neering — sheet metal stamping, cylindrical billet form-
ing, calibration, pressing, strengthening, and removal of
residual stress in structures; metallurgy - intensification
of charge preparation processes, ingot crystallisation, flat-
tening, drawing and pressing, destruction of metallurgical
equipment lining during repair work, regeneration of lin-
ing materials mining and exploration - rock destruction,
ore dressing; oil and gas — well drilling, cleaning of drill-
ing equipment; construction - sinking of sheet piles, piles,
pipes, soil compaction, development of frozen ground,
preparation of mortars, etc. The number of studies inves-
tigating the application of this effect in the oil and gas in-
dustry is limited, yet highly promising.

Conclusions

Technological processes for the collection and prepara-
tion of oils with abnormal properties, such as high-vis-
cosity, presence of resins, asphaltenes, paraffins, etc., re-
quire careful study and intensification due to their specif-
ic physical and chemical characteristics and the potential
environmental impact of their production. The use of EHE
can be a promising and effective way to intensify the pro-
cesses of collection and preparation of high-viscosity oils
and oil emulsions. However, despite its significant poten-
tial, the use of EHE in the oil industry is currently limit-
ed and existing research does not provide sufficient data
and technical solutions for its practical implementation
and introduction into production processes. The purpose
of this study was achieved by summarising and analysing
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Use of the electrohydraulic effect...

BukopucTaHHSa eneKTporigpaBnivyHoro epexkTy
fIK cnocoby iHTeHcniKaL,ii TeXHONOTriYHMX NpoueciB 36opy
Ta NiQroToBKn HadT

Tapac LWyMiniH
[dokTopaHT
IBaHO-PpPaHKIBCbKMI HaLLiOHaNbHUM TEXHIYHWI YHiBepcUTeT HadTU i rasy
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Onekcanpp KoHppart

[loKTOp TexHiYHMX HayK, Npodecop

IBaHO-PpaHKIBCbKMI HALLIOHANbHUI TEXHIYHWI yHiIBEpcUTeT HadTH i rasy
76019, Byn. KapnaTtcbka, 15, M. IBaHo-PpaHKiBCbK, YKpaiHa
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AHoTauiga. Ha Bigminy Bim 6araTbox iHmMMX raayseil IPOMMCIOBOCTI, Ze eIeKTPOrigpaBiiunmuii edexkr mae
MIMPOKe 3aCTOCYBaHHS, y HAGTOBMIOOYTKY OTO MOTEeHIlial MpakTUYHO He BUKOPUCTOBYEThCS. IIpoTe came lie
sIBUIIE 03BOJIsIE e(heKTUBHO MepeTBOPIOBATH eeKTPUUHY eHeprilo B MeXaHiuHy i Moxe crpusiTi iHTeHcudikanii
npoieciB HabTOBMAO0OYTKY. MeTOI0 JOCIiIxKeHHs Oy/I0 37iliCHeHHSI aHa/li3y BUKOPUCTAHHS eJIeKTPOTipaBaiYHOTO
edekTy B IpOMMCIOBOCTi, po3po6Ka eJIEKTPUUHOI cxeMu JjIs1 #ioro peasisaliii B 1abopaTOpHUX YMOBAxX Ta OIliHKA
MOX/IMBOCTEl 3aCTOCYBaHHS Liiei cxemu mJis iHTeHcupikauii mpoieciB BUIOOYTKY Ta MHiAroToBku HadbTu. st
1[bOr0 6YyJI0 MPOBeNEeHO aHali3 HOCTYMHUX JiTepaTypHUX NaHUX IIOLO eNeKTPOTifpaBiiyHOTO edeKkTy B iHIIMX
rayy3six IPpOMUCIOBOCTi. PO3p06/ieHO MPUHIUIIOBY e/IeKTPUUHY CXeMy J1abopaTOpPHOi yCTaHOBKH, SIKa JO3BOIUTH
nocrimkyBaTu edekT 6esnocepenHbo Ha 3paskax HadTu Ta HadTOBMX eMyibCisx. CTBOpeHa eleKTpuMUHa cxema
CKJIAJAETHCS 3 e/leMeHTIB, Ki JaloTh 3MOTry 06pOOISITM pPi3HOMAHITHI piJiki ceperoBuila, 30KpeMa IIacCTOBY BOLY,
HadTOBi emysbcii Ta camy HadTy. KimrouoBuMM repeBaramMy BUKOPUCTAHHS IIi€ei cXxeMM € BUCOKMIT KoedilieHT
KOPUCHOI fii, MOTy’KHA iHTEHCUBHICTh [ii, eKOJOTiuHiCTh, a TAKOX MOXJIMUBICTb pPeryialoBaTU iHTEHCUBHICTb
niporiecy. [lInpoke mpakTMUYHe 3aCTOCYBAHHS Pe3y/IbTaTiB JOCTIIKEeHHS CIIPUITUMe TiABUIIeHHI0 e(eKTUBHOCTI Ta
eKoJIoTiuHOi 6e3meky mpoleciB y HahTOBUIOOYBHIl rasysi, TAKMM UMHOM, PO3KPUTTSI MOTeHI[iaay 1[bOTO edeKTy
CTaHe 3HAYHMM KPOKOM BIIepel, Y TEXHOJOTiIX 360Dy, MiArOTOBKYU Ta iHTeHcudikalii BUI0GYTKY BUCOKOB SI3KUX
HadT. Lle 7acTh MOXKIMBICTb 3MEHIIUTHM COOIBapTICTh BUAOOYTKY Ha(TH, MOKPALIUTHU SIKICHI TOKAa3HMUKYU TOBapHOI
HadTy, 3MeHIIUTH BTpaTy HadTH 3i CTifiKMMM HaADTOBUMM eMYIbCiSIMMU, 30ITBIINTY BUOOOYTOK. PesyapTaT 1ux
OOCTiIKeHb CTaHYTh MPAKTUYHOIO OCHOBOIO JJII PO3POOKM ONMTUMATbHUX TEXHOJIOTiN MiJTOTOBKYU Pi3HMUX THUIIIB
BaKKMX HAdT i3 BUKOPUCTAHHSIM eJIeKTPOrigpaBiaiuHoro ehexTy
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