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DEPOSITION OF MICROSCALE DROPLETS
IN HUMAN RESPIRATORY AIRWAYS

V. S. Ajaev, M.S.A. Javed, M. Rahman
Southern Methodist University,
6425 Boaz Lang’5205,Dallas, Texas, USA

The transport and deposition of evaporating respiratory dropléisnnan airways are
critical for understanding disease transmission. A matilelopedincorporates
evaporative effects at the droplet surface and airway wall, alongside aerodynamic and
Saffman forces. Results indicate that evaporation significantly drlegtet deposition
compared to isothermal scenarios. The-pegosition evolution of a droplet, including

its absorption into the mucus laysignificantly influences the fate of viral particles.
These findings highlighthe key factors governing patheg transport in respiratory
systems.

Keywords: respiratory droplets, evaporation, deposition
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fOtScjdtso » H'ROljd d' a8 fklswna.

sdz® ujor j e @OIsteds | COfdzd, dMmyOtejddy, MOy

We investigate trajectories and deposition of miatesevaporating droplets in
human respiratory airways. The configuration is motivated by behavior of respiratory
droplets which are essential for the transmission of infectious diseases, such as
tuberculosis and COVIRY9. Steady laminar boundary layer etipres are used to
describe the airflow near airway walls while the equations of motion of the droplet
include contributions from gravity, aerodynamic drag, and Saffman force.
Evaporation is accounted for at both the droplet surface and the wall of iingtoegp

E AjaevV. S., Javed MS.A., Rahman M.2025
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airway and is shown to delay droplet deposition as compared to the predictions of
isothermal models. The model is then extended to incorporate the unsteady nature of
the flow during inhalation. Evolution of droplets after the deposition on theofall
mucuscovered airway is also investigated. The droplet size is determined by a
complex interplay between evaporation from its surface and liquid absorption into the
mucus layer. Implications of these processes to transport of viral particles from the
droplet and through the mucus layer are discussed.
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INFLUENCE OF HEAT DEFECT ON CHARACTERISTICS
OF THE THERMOCAPILLARY RESPONSEOF THE INTERFACE
UPONLOCAL THERMAL IMPACT

V. B. Bekezlanow?, O. N. Gonchaova’
dnstitute of Computational Modeling SB RAS
50/44 Akademgorodok $660036,Krasnoyarsk
PAltai state University
61 Lenina Pr., 656049, Barnaul

The problem othermaapillary convectiomesulting fromlocal boundary heating in

a closed chamber partially filled with a volatile liquid is considered within the frame
of the Boussinesq approximation. A comparative analysis of the numerical modelling
results obtained basem two models which differ in the thermal balance condition
stated on the liquid gas phase boundary is perform&te generalized condition
includes a term related téhe consumption of energy for thermocapillary
deformations of the interfaceThe considration of the effect provideshe
quantitative changdsr a number otharacteristics which cdre from 1 tal7 %. In
particular, the improved model predicts a significant decrease in the depth of a
thermocapillary dimple in the zone of thermal impact.

Keywords mathematicamodeling convection interface
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THE MA RANGONI CONVECTION IN A DROPLET
ON A LIQUID SUBSTRATE

A. Nepomnyashchy, I. SimanovskKii
Department of Mathematics, Technidsrael Institute of Technology,
Technion City32000, Haifa, Israel

Heating of a liquid droplet on an immiscible liquid substrate generates
thermocapillary Marangoni convection. A lemgve approximation model reveals
how this flow deforms the fluid interfaces and induces droplet motion. As the heating
intensifies, the initially axisymmetric flow becomes unstable, leading to the
development of complex patterns within both the droplet and the underlying substrate
layer.

Keywords: thermocapillary convection, liquid lenses, longwave approximation, precursor
model
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Droplets on a I|liquid substrate (Al
various branchesf engineering, including microfluidics, chemical engineering,
environment protection, etc. The simplest way to influence a liquid droplet is
heating, which creates Marangoni convection in the droplet and in the liquid
substrate. In the present talk, waswler a liquid droplet that floats on the layer of
another liquid while being in contact with the gas phase. Assuming that the liquid
droplet is slender because of a small (negative) spreading coefficient or because of
the action of gravity, we apply theng-wave approximation that allows to reduce
the problem to a closed system of equations that govern the evolution of the shapes
of interfaces. In the region of the droplet, the top layer has a macroscopic thickness,

E Nepomnyashchy., Simanovskiil., 2025
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and it is described by standard thimfequations. In the precursor, the equations
are amended by corresponding disjoining pressures. If the temperature of the
substrate is different from that of the gas and the droplet is axisymmetric, a
stationary radially symmetric thermocapillary flowgth inside the droplet and in

the liquid substrate, is generated. That flow changes the shape of the interfaces,
especially that of the interface between the droplet and the substrate. The
temperature gradient along the surface creates a thermocaplaryhtit moves

the droplet. With the enhancement of heating, instabilities are developed in the
liquid substrate and in the droplet.
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FEATURES OF INTEGRABLE AND NONINTEGRABLE TURBULENCE
WITHIN THE KORTEWEG 1 DE VRIES LIKE SOLITON GAS

E. N. Pelinovsky, E. G. Didenkulovg M. V. Flamarior?
2nstitute of @plied physics RAS,
Ul 6yanov St. 46, 603950, Nizhn
PHSE University,
25/12Bolshaya Pecherskair., 603155Nizhny NovgorodRussia
MDepartamento de Ciencias, Pontifitlani ver si dad Cat - | i ¢z
Av. Universitaria 1801, San Miguel 15088, lma, Per %

The characteristics of a rarefied soliton gas are studied within the framework of
integrable and nemtegrable equations of the Kortewdg Vries hierarchy. Muki
soliton solutions of the modified Kortewelg Vries equation and the modular
Schamel equation are considered as examples. A common property of the dynamics
of bipolar solitons is the formation of rogue waves, which do not occur in unipolar
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gases. The fourth moment of the wave fidtdr{osig increases compared to the
initial value inthe case of a bipolar gas, and decreases for a unipolar gas. In the case
of integrable equations, the characteristics of the soliton gas reach a stationary level,
whereas in nofintegrable equations they remain functions of time. Inelastic energy
transferfrom small to large solitons occurs, and large waves become "more extreme”
against the background of small solitons. The tendency for an anomalously large
wave (champion soliton) to arise in nonegrable systems is discussed.

Keywords: soliton gas; Schaet equation; modified Kortewede Vries equation; rogue waves;
numerical modeling
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MARANG ONI-DRIVEN PATTERN FORMATION
IN AN ABSORBING BINARY MIXTURE

V. Shevtsova, P. F. Aoiabe, M.M. Bou-Ali
Fluid Mechanics Group, Faculty of Engineering, Mondragon University,
4 Loramendi, 20500, Mondragon, Spain

This study numerically investigates the complex dynamics of convective instabilities
during water vapor absorption into lithidmomide (LiBiH O) sol uti ons. The
focuses on the interplay between absorptiomen solutal Marangoni convection,
buoyancy, and the Soret effect. Under microgravity conditions, a stable rim structure
forms and spreads due to pure Marangoni flavgent of buoyant forces. With Earth's
gravity, the competition between Marangoni and buoyancy convection generates
periodic spatial patterns and temporal oscillations. Furthermore, a nonlinegeriong
competition emerges between the immediate Marargj@sses and the delayed Soret
effect, which fundamentally reshapes the flow and transport. These findings reveal a rich,
multi-mechanism instability landscape critical for optimizing absorption processes in
engineering applications.

Keywords: Marangoni cavection, absorption, Soret effect
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Theabsorption of vapors by liquids is a fundamental process withnartgng
applications in environmental control, chemical engineering, and space technology. A

E Shevtsovad/., Arroiabe P. F., BoWli M. M.
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particularly important working pair is the lithium bromiigeater (LiBfiH O) syst e
widely usedn absorptiorbased cooling devices. While absorption is ideally a purely
diffusive process at a flat and undisturbed interface, in practice even small
perturbations are unavoidable. Such disturbances locally alter surface tension and
trigger thermal andolutal Marangoni convection. The situation is further complicated

by crossdiffusion effects such as the Soret effect, which drives solute redistribution
under temperature gradients. Together, these mechanisms set the stage for rich,
multiscale pattern fonation.

In this work, we investigate the evolution of convective instabilities during
absorption of water vapor into LiBrvater solutions, combining physical insight with
numerical simulations. Because LiBr has negligible vapor pressure, only water enters
the liquid phase, while LiBr remains effectively conserved. For the purposes of
macroscopic flow and transport, the salt solution is treated as a single component with
well-defined bulk properties, despite ionic dissociatio3][1

Our study addresses ¢ermain aspects.

1. Absorptiordriven Marangoni convection in microgravity. To isolate the
interplay between absorption and surfgeresiondriven flow, we examined the LiBr
water system under microgravity conditions. A localized perturbation at thaaater
modeled as a small reduction of LiBr concentration, immediately initiates Marangoni
convection. Strikingly, we observed the formation of a stable rim structure at the
center of the absorption region, which first contracts slowly and then spreathg rapi
across the interface. This -phegomehbdbac
Marangoni spreading observed in evaporating binary mixtures, but here it emerges in
a fundamentally different, absorptioinven context. The result highlights how ave
subtle concentration changes can reorganize mass transport throughteodiace
dynamics alone.

2. Competing roles of Marangoni and buoyancy under different level of gravity.
When gravity is reintroduced, buoyandgiven convection adds a new layer of
complexity. The coupling of solutal, thermal, and buoyant effects can either reinforce
or compete with one another, depending on the stage of absorption and the sign of the
surface tension gradients. Under Earth gravity, the nonlinear interaction of these
mechanisms generates periodic spatial structures and sustained temporal oscillations
d an unexpected form of weak but persistent instability. By contrast, in microgravity,
such oscillations vanish, demonstrating that they arise from the tension between
sufacedriven and buoyanegriven flows. Intermediate levels of gravity reveal a
gradual transition: periodic patterns weaken but remain regular, while their scale
expands and their geometry becomes increasingly intricate. This systematic
dependence on grisiy opens the door to targeted control strategies for absorption
driven convection.

3.Nonlinear competition between Marangoni and Soret effects. Finally, we
examined how the Soret effect, the thermally induced redistribution of solute,
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influences absormin. In LiBri water and similar systems, the Soret coefficient is
negative, driving LiBr toward colder regions. Marangoni stresses respond nearly
instantaneously to interfacial gradients, while Sdreten transport builds up more
slowly over longer timeur simulations uncovered a nonlinear regime in which the
delayed but persistent Soret effect eventually challenges the initially dominant
Marangoni convection. This lorigrm competition reshapes flow patterns in
surprising ways, fundamentally altering tstructure of absorption and transport in the
binary mixture.
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CAPILLARY -POROUSCHARGED MEMBRANE MODEL:
DYSYMMETRY OF ELECTROOSMOTIC PERMEABILITY
AND CURRENT CONDUCTION

A. N. Filippov
GubkinUniversity,
65-1 Leninsky Prospecti19991 Moscow

Earlier, the author established the presence of a dissymmetry of the cross kinetic
coefficients of theOnsager matrix fothe cell model of a thin layer of a porous
medium (membrane) consisting of identically charged porous balls carrying a fixed
electric charge. However, simplifications of that cell model, such as the replacement
of double electric layersy jumps of electric potential and ion concentrations, as well

as the linearization of the boundary value problem, raised some doubts about the
result obtained. Therefore, it was necessary to prove the dissymmetry of the cross
coefficients on a simpler ndel without using the abowaentioned simplifications.

For this purpose, a cell model of a charged membrane was chosen, consisting of
parallel slitlike pores filled with a porous medium and surrounded by layers of pure
liquid. The flow of an aqueous saiom of a binary asymmetric electrolyte under the
action of constant pressure and electric potential gradients was considered. The
discrepancy between the coefficients of electroosmotic permeabilitycuament
conductivity is showrfior the first time

Keywords: electroosmosisstreamingcurrent dissymmetry
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A theoretical model of electrowetting on a dielectric substrate is proposed taking into
account the saturation of the dynamic contact angle from the electric voltage in this
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article. As an example, forced oscillations of an electrolyte droplet platecdn

two parallel solid surfaces in an alternating electric field are considered. In the state
of mechanical equilibrium, the droplet has the shape of a round cylinder whose
symmetry axis is perpendicular to the plates. The velocities of the contacbtine
both surfaces depend on the external periodic force of the electric field and the
deviation of the cottact angle from its equilibrium value. To describe the surface
inhomogeneity, it is assumed that the proportionality coefficient is a function of
coordinates. This function is individual for each surface. It is shown that this leads to
the excitation of additional azimuthal modes, in contrast to the case of homogeneous
surfaces. The external alternating electric field is also spatially inhomogesgmes,

it is difficult to achieve a uniform field in experiments with finite conductor sizes. It

is found that the inhomogeneity of the plates changes the value of the saturation
angle. Qualitative agreement with experiments was demonstrated.

Keywords: forced oscillations; contact line motion; electrowetting; dynamic contact angle; con
tact angle saturation; heterogeneous surface
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NEGATIVE TURBULENT VISCOSITY IN THE UNDER-ICE
TIDAL CURRENT IN THE ONEGA ESTUARY
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34_omonosov Moscow State University,
1 Leninskie GoryFaculty of Geographyi19991 Moscow
®PMoscow Institute of Physics and Technology
9 Institutskiy Pereulok, 141701, Moscow Region, Dolgoprudny
‘Institute of Water Problems of the Russian Academy of Sciences
3 Gubkina St.119333, Moscow

A special hydrometric experiment at the Onega riglsd estuary using an acoustic
Doppler current profilershowed significant variations in turbulent viscosity in
different phases of the tidal cycle and the appearance of areas with negative turbulent
viscosity after a change in the direction of the main current.

Key words: Onega river, reversible flow, turbuleviscosity
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LOW -FREQUENCY GAS DISCHARGE
IN A MICROWAVE RADIATION FIELD

og=¢ T

V. A. AleksandroyM. Yu. Alies
Udmurt Federal Research Center UB RAS,
34 T. Baramzina St., 426067, Izhevsk

The excitation of microwave plasma in a leacuum gas environment in quartz
tubes placed near and in the cavity of a waveguide with open ends of microwave
emitters containing magnetron with an operating frequency @b2GHz has been
studied. Metal conductors and a kre@quency spark dischargestreamer inside the
tubes initiate rapid excitation of the plasma in the electromagnetic field of microwave
radiation. Under the ftuence of radiation, streamers increase in volume and branch
out in the form of plasma luminous filaments, extending in the direction of radiation.
In the presence of long conducting electrodes of a spark discharge, streamers move
by microwave waves alonthe surface of the electrodes, forming a picture of
periodically repeating plasma channels. Eaquency spark discharge and
microwave radiation in the gas flow can create a jet of plasma at atmospheric
pressure. The increase in plasma current in stnesaamel the transport of streamers

in the field of microwave radiation indicate an increasta@number oélectrons in

the plasma current and the effect of the magnetic field of microwaves on streamers.

Keywords: microwaveradiation plasma streamer
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In this paper, eluent desorption is modelethe release of a surfactant from
Mesoporous nanocontainers into an aqueous medium. The process is described
within the framework of the diffusion approach. An algorithm for calculatimey
inverse Laplace transformasdeveloped.
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V. B. BekezhanovaV. S. Kobycheva
Institute of Computational Modeling SB RAS
50/44 Akademgorodok, 660036, Krasnoyarsk

The problen of weakly evaporating liquid flow driven by a laminar gas flow in a
horizontal channel is considered. A parametric analysis is performed within a
conjugateproblem statemenDifferent time and velocity scalese examinedhat

take into accounthe domhance ofunsteady effectsviscousor inertial forces. For

one configuration, the influence of the boundary thermal regime on the flow
characteristics in the FZ2 7 nitrogen system is studiegith the help ofan exact
partially invariant exact solution dhe convection equations. The stability of the
flows in the cases of linear heating and thermal insulation of the upper wall of the
channel is investigated. In both cases, an oscillatory nature afiirgy instability

is establishedhere the changeni the boundary thermal regime does not lead to a
change in the structure of the most dangerous disturbances.

Keywords: evaporativeconvection; parametric analysisability
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NUMERICAL SIMULATION

OF COUNTER -ROTATING FLOWS OF LIQUID METAL
IN T-SHAPED CYLINDRICAL CELL

A. A. Bondarenkd®, I. V. Kolesnichenkd®
gnstitute of Continuous Media Mechanics UB RAS
1 Academician Korolev St., 614013, Perm
bPermNationalResearch Polytechnic University

29 Komsomolsky prospec61890, Perm

The study considers a-§haped cylindrical cell filled with liquid metal. Fluid is
driven by the electromagnetic forces created by a rotating magnetic field inductors.
The radii of the upper and lower parts of the cell differ in two times, and their heights
are equal and three times greater than the lower radius. The problem of the interaction
of fluid flows rotating in opposite directions is solved numerically in an axisgtric
approximation. The neutral curves of Kehitelmholtz and TayloG° r t | er
instabilities are presented on the magnetic Taylor numbers plane. The dependencies
of the instability characteristic frequencies on the magnetic Taylor number of the
problem ae obtained using wavelet analysis.

Keywords: rotatingmagneticfield; electromagnetic forgeaylor-G°rtler vortices
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PERMEABILITY OF SYNT HETIC POROUS MEDIA

D. A. Bratsun, N. V. Elenskaya, R. R. Siraev, M. A. Tashkinov
Peam National Research Polytechnic University,
29 Komsomolsky prospekt, 614990, Perm

In this work, we numerically study the hydrodynamic permeability of -new
generation artificial porous materiaised as scaffolds for cell growth in a perfusion
bioreactor.We consider two popular solid matrix designs basettiply periodic
minimal surfaces, the Schwarz P (primitive) and D (diamond) surfaces, which enable
the creatiorof materials with controlled porosity gradients. The latter property is
crucial for reguléing the shear stress fieldtine pores of the scaffold, which makes

it possible to control the intensity of cell growth. The permeabilitfunttionally
graded materials is studied within the framework of both a microscopic approach
based on théNavierStokes equation and an averaged description of the liquid
filtration through a porous medium based the equations of the Darcy or
Forchheimer models. We calculate the permeability coefficients for both ¢ypes
solid matrices formed by Schwarz surfacefydy their properties concerning
forward and reverse fluid flowand determine the ranges of Reynolds number for
which the description within the Darcy or Forchheimer magapplicable.

Keywords: artificial porous media; filtration models; functionatjiraded materiais
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INFLUENCE OF LOCAL PERIOD HEAT FORCING
ON RAYLEIGH -BENARD CONVECTION

A.Yu. Vasiliev, A. N. Sukhanovskii
Institute of Continuous Media Mechanics UB RAS,
1 Academician Korolev St., 6148, Perm

The dynamics of largecale circulation in twalimensional RayleigiBenard
convection with constant heat flux at horizontal boundaries and localized time
periodic heating at the vertical boundary is studied numerically. The main focus is
on the rde of heating location and intensity. It is found that even a small heat
injection through a vertical wall leads to a preferential direction of circulation
rotation. The strongest impact on the lasgale circulation characteristics and
dynamics is providd by the forcing near the top boundary.

Keywords: turbulent convectioniargescale circulatioprare events
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INFLUENCE OF MULTI -SCALE ROUGHNESSON HEAT TRANSFER

IN TURBULENT RAYLEIGH -BENARD CONVECTION
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gnstitute of Continuous Media Mechanics UB RAS,
1 Academician Korolev St., 614013, Perm
bPerm State University,
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Heat transfer in turbulent Rayleigenard convection with muiscale roughness at

the lower boundary is experimentally investigated for three Prandtl numbers: Pr=6.4,
Pr=62 and Pr=2374Multi-scale roughness is a set of rectangular elements of square
crosssection of different heightslwo heat transfer regimes are found at Pr=6.4,
which differ from the case with smooth boundaries not only in the exponent in the
dependence of the Nusselt number on the Rayleigh number, but also in the intensity
of heatexchangeA significant increase in the Prandtl number slightly changes the
value of the exponent.
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EFFECT OF SUPERHYDROPHOBIC SURFACEROUGHNESS
ONWATER DROPLET SPLASHING AT HIGH -SPEEDIMPACT

D. A. Verkhodano® I. S. Vozhako?¥, M. V. Piskuno¥ ®, A.l. SafonoV,
N.I. SmirnoV, S.V. Starinsk§; N. A. KhomutoV
fTomsk Polytechnic University,
30 Lenin Ave., 634050Tomsk
bInstitute of Thermophysics, SB RAS,
1 Academician Lavrentiev Ave., 630090, Novosibirsk

The highspeed impact of water droplets (Weber number range from 450 to 2700) on
titanium surfaces modified with a fluoropolymer coating of varying roughness (f

0.04 to 15.4 micrometers) and wettability (contact angles from 74 to 164 degrees)
was experimentally investigated. Higpeed imaging at 60,000 frames per second
was used to study the dynamics of crown formation. A novel dimensionless
parameter, defirceas the ratio of the crown base angle to the static contact angle, is
proposed to describe the balance between inertial forces and adhesive interaction.
Based on this parameter, an empirical model was developed and validated to predict
the crown diameteacross wide ranges of Weber number, surface roughness, and
contact angle.

Keywords: superhydrophobicityoughness, Crown splasiettability
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REQUIREMENTS FOR PREPARATION
USING THE TEMPERATURE PULSATION METHOD TO STUDY
THE STRUCTURE OF ELECTROVORTEX FLOW OF MELT InGaSn

D. A. Vinogradow®, Yu. P.lvochkir?, 1. O. TeplyakowP
aJoint Institute for High Temperatures of Russian Academy of Sciences
13 Bd.2lzhorskaya st.125412 Moscow
PNational Research Centre "Kurchatov Institute"
1 Akademika Kurchatova pl., 12318#l0oscow

The hydrodynamic structure of the electrovortex flow in th&hSn melt between

two hemispherical electrodes under the action of a constant vertical magnetic field
was studied experimentally and numerically. The external field creates a swirl of the
liquid in the horizontal plane and, if sufficient, leads to the formation of a secondary
toroidal vortex. The collision of two vortices leads to the occurrence of self
oscillations in the liquid. A method for determining the flow structure based on the
analysisof temperature pulsations caused by-seffillations is proposed. In this
work, the time of formation of the secondary vortex after switching on the external

El ddsctc@H.t5o RrRro.tsYS o dzv § f 220289 R.
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magnetic field is experimentally determined. For the current range dDB0A and
external magne fields up to 1e4 T, a boundary is obtained separating the and
two-vortex zones in the coordinates "electric curiemtagnetic field".

Keywords: liquid metal; flow; electric current; temperature pulsations
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INFLU ENCE OF THE ROTATION AXIS ANGLE
OF A CYLINDRICAL CAVITY ONTHE DYNAMICS
OF A LIGHT SPHERICAL BODY IN A LIQUID

O. A. Vlasova
Perm Statédumanitarian Pedagogicllniversity,
24 SibirskayaSt., 614990, Perm

The dynamics of a light spherical body floating in a rotating cylindrical cavity with
liquid is experimentally invegiated. It is shown that when the cavity rotates around
a vertical axis, the body performs differential rotation, the direction and intensity of
which is determined by the asymmetry of the fluid motion in the upper and lower
Taylor-Proudman columns, whichn turn, is determined by the ratio of their heights.

It is known that when the cavity rotation axis is horizontal, under the action of gravity
oscillating in the rotating system, the light body shifts from the rotation axis and
performs lagging differerdl rotation. When the cavity rotation axis deviates from
the vertical, two mechanisms that initiate differential rotation of the body are
superimposed. The paper investigates the intensity and direction of differential
rotation of a sphere depending onitngdination angle of the cavity rotation axis and
the cavity rotation speed.

Keywords: spherical bodyrotation; TaylofProudman columiii
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INFLUENCE OF LIBRATION ON CONVECTION STRUCTURE AND

HEAT TRANSFERIN A ROTATING CYLINDRICAL LAYER OF LIQUID

¢.¢. Vjatkin, V. G. Kozlov, S. V. Petuhov
Perm State Humaarian-Pedagogical University,
Laboratoryof vibrational hydromechanics,
24 SibirskayaSt., 614990, Perm

The averaged thermal convection in a rotating horizontal cylindrical layer, the inner
boundary of which has a higher temperature, is studied. The case of relatively fast
rotation is considered, with the centrifugal force piaya stabilizing role. It is found

that librations (modulation of the rotation speed) significantly intensify heat transfer.
In the region of small libration amplitudes, two types of convective flows in the form
of toroidal flows are observed in the lay&mallscale flows are TayleGortler
vortices arising against the background of centrifugal instability of the oscillatory
fluid flow. Other threedimensional vortices, the axial wave number of which is
determined by the frequency of the rotation speedutation, are associated with
the excitation of inertial modes. In the region of large libration amplitudes, the
structures of an inertiabave nature are replaced by an irregular system of two
dimensional convective rolls. The nature of the latter remainkear.

Keywords: thermal convection; rotation; libratioiis
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THE IMPACT OF ELECTROMAGNETIC FIELDS
ON COMPLEX WATER-OIL EMULSIONS

R. R. Galeev, V. I. Valiullina, R. R. Zinnatullin
Ufa University of Scienceral Technology
32 Zaki Walidi St., 450076, Ufa

The effect of a hi-frequency electromagnetic field on the destabilization and
separation processes of reverse emulsions has been experimentally investigated. The
study demonstrates that the field induces dielectrophoretic movement and
coalescence of aqueous phase dropetsling to faster stratification of the system.

It was found that the presence of a solid dispersed phase (clay) decreases the
efficiency of dielectrophoresis but promotes faster settling of drqpleicle
aggregates. These findings suggest the potdatiasing electrophysical techniques

to control the stability of complex dispersions.

Keywords: oil sludge, electromagnetic field, electrophysical methods, emulsion, demulsation.
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INVESTIGATION OF THE ACTIVITY OF CAVITATION
EVENTS IN A SONOCHEMICAL REACTOR FILLED
WITH A HETEROGENEOUS MEDIUM

V. A. Galishevsky?, M. O. Kuchinsky?®®, K. A. Rybkin®®, T. P. Lyubimova®,
A. D. Sadovnikov&?, D. E. lvano#”
Perm State University,
15 Bukireva St., 614990, Perm
bInstitute of Continuous Media Mechanics UB RAS,
1 Academician Korolev St., 614013, Perm

Cavitation effects caused by ultrasound in liquadth suspended particles and gas
bubbles are highly complex and remain poorly understood, despite their importance
for the development of ultrasound technologies. In this paper, the effect of ultrasound
on a liquid containing air bubbles and solid paesals investigated, and the effect of
inclusions on ultrasound propagation and cavitation activity in such a system is
considered. The experimental study is carried out using a modified foil test method,
which makes it possible to visualize the temporahatyics of cavitation event
activity in a sonochemical reactor

Keywords: ultrasoungl cavitation air bubbles
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NUMERI CAL MODELING OF ELECTROPHORESIS
OF A MICROPARTICLE WITH A THIN POLYELECTROLYTE SHELL

G. S. GanchenkpE. A. Demekhi®
3 aboratory of Micre and Nanoscal&lectro and Hydrodynamics, Financial
University under the Governmenttble Russian Federation,
32, room 105 Neftyanikov Highway St., 3500KtasnodarKrasnodar Krai
bInstitute of Mechanics, Lomonosov Moscow State University,
1 Michurinsky prosp, 11919Moscow

We present numerical results for the electrophoresis of a composite microparticle
composed of a dielectric core and a thin polyelectrolyte shell in a binary electrolyte
under an external electric field. The problem is formulated using the cdJptedt
Planck, Poisson, and Navi&tokes equations in axisymmetric geometry.
Comparisons with dielectric and fully ieselective particles are made. We show that
even a thin shell induces concentration polarization and specge formation;
characterigc flow regimes are identified, as well as conditions for the onset of
electrokinetic instabilities.

Keywords: electrophoresis; composite microparticle; polyelectrolyte shell; concentration
polarization; electrokinetic instability; numerical modeling
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OSCILLATIO NS OF THIN FREE COLLOIDAL FILMS
DURING THEIR LIFTING IN CONICAL TUBES

T.A. GertzenN.Yu. Lyubimova A.A. Lyubimova
PermNationalResearch Poytechnic University
29 Komsomolsky Pi614990, Perm
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Unlike the previously considered oscillations of a film fixed on wire contours, in this
case the contour is the border of fitra and the inner wall of the tube. This "contour"
moves spontaneously together with the film towards the narrow part of the tube. At
the same time, small oscillations of the film can be observed. Two cases are
considered: oscillations of the film itsedffter a slight push of the tube and
oscillations of a load suspended to the film. Using video recording, the characteristics
of oscillations and their influence on temperature, tube profile, and gelatin addition
are determined.

Keywords: thin colloidal films; conical tubes; oscillatioris
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THREE-DIMENSIONAL CO NVECTION WITH EVAPOR ATION
IN A TWO -LAYER SYSTEM:
MODELLING WITH REFINED BOUNDAR Y CONDITION

O. N. Goncharova
Altai State University,
61 Lenina Pr.656049 Barnaul

Convective flows ofevaporative liquid and gavapor mixture are studied dhe

basis of a partially invariant solution of the convection equations coupled with the
diffusion equation for the vapor transfer process in the gas phase. Equations and
boundary conditions are geméized to take into account the thermaffulion
effects,evaporation/condensation processes and heat defect as a characteristic of the
energyconsumption fomterface deformation in the longitudinal direction as a result

of the action of the thermocdlpry forces. Analysis of structure of the tdayer
threedimensional flows in channelguantitative flow characteristicsomparisorof
thecomputational and experimental data, are presented.

Keywords: convection; thermocapillary interface; evaporatioodelling
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FORMATION OF CHANNEL WAVEGUIDES
ONLITHIUM NIOBATE CRYSTALS UNDER THE INFLUENCE
OF THERMOGRAVITATIONAL CONVECTION
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Perm State University,
15 Bukireva St., 614990, Perm

The effect of the hydrodynamic flownotion on the characteristics of channel
waveguides made on the surface of lithium niobate crystals by proton exchange is
experimentally investigated. The qualitfithe obtained waveguides using integrated
optical methodshas been evaluated. The patterns between the characteristics of the
waveguides and the input parameters of the experiment are revealed

Keywords: proton exchange; thermogravitational convectmrgnnel waveguide
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FIBER-OPTIC ELECTROMAGNETIC FIELD SENSOR
BASED ON NEMATIC -CHOLESTEROL MIXTURE
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Perm State University
15 Bukireva St., 614990, Perm

A fiber-optic electromagnetic field sensor based on a misiped cavity filled with

a nematiecholesterol mixture is proposed and experimentally tested. Its sensitivity
has been determined, and practical applicationsmote monitoring of the magnetic
field have been proposed

Keywords: fiber-optic sensor; nematicholesterol mixture; magnetic field
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SIMULATION OF POLYMER FILM STRUCTURING VIA
EVAPORATIVE LITHOGRAPHY : CASE OF PARTIAL COVERING
OF ATHIN LIQUID LAYER WITH AN OBSTACLE

V. Yu. Gordeeva, K. S. Kolegov
Astrakhan Tatishchev State Ueisity,
20aTatishcheva414056 Astrakhan

Evaporation of thin layers of twphase liquids (suspensions, emulsions) is of interest
in many technological processes, for example, in evaporative lgpbgr which is

used to produce layers of microscopic thickness. Various factors allow to control
production of layers with constant or variable thickness, as well as layers with a
desired pattern. Thisaperpresents a theoretical model of an evaporatinglayer

of polymer solution with partial evaporation limitation. The model is developed
based on the lubricati@approximatiorwith values of velocity, density, viscosity and
other liquid parameters averaged over the film thickness. The simulation stiatved

a layer of uneven thickness is formed as a result of evaporation, and the maximum
thickness is under the edge of the evaporation limiter. The simulation results are
qualitatively consistent with the experimental data.

Keywords: thin films; two-phasdiquid; evaporation limitation
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ON THE DIFFERENCE OF TEM PERATURE
AND CONCENTRAT ION FIELDS IN THE WORKING SPACE
OF THE FURNACE DURING VAPOR -PHASE
SILICONIZING PROCESS

V.A. Demir?, T.V. Demin&®, T.P. Lyubimov&
¥Perm Stat National Research University,
15 Bukireva St., 614990, Perm
bInstitute of Continuous Eda Mechanic2JB RAS, PFRC
1 Korolev Str., 614013, Perm

The dynamics of ondimensional temperature distribution in a retort under medium
vacuum conditions is analyzed. The ibvestigation is based on the modified heat transfer
equation. The conjugate heablplem is solved, taking into account the joint heating of

a rarefied gas mixture (argon plus silicon vapor) and a carbon product located in the
retort. Numerical modeling is performed using the finite difference method, taking into
account the convectivand conductive transfer mechanisms. The behavior of the
temperature field and silicon concentration in the working space of the furnace at
different moments of time is compared until steatife distributions are established.

An explanation is given whyhe equation for silicon vapor concentration in the retort

Erddsdde, | 1 j d3tfdz® ¥ Bd #8260 u.
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requires a radical modification, while the heat transfer equation in its simplest form
(taking into account only the heatnducting transfer mechanism) gives satisfactory
agreement with the experemtal data.

Keywords: vaporphase method of siliconizing, diffusive processes, convective transfer,
numerical modeling
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CHARACTERISTICS OF THE PROCESSOF HIGH -TEMPERATURE
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V. A. Demir?, V. E. Zinurov&
¥Perm State University,
15 Bukireva St., 614990, Perm
bInstitute of Continuous Media Mechanics UB RAS,
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The paper considers a theoretical model of the process of delivering silicon vapor to
a product under medium vacuum conditions. The purpose of the study is to establish
the patterns of the silicon vapor delivery process to the product durinficsition.
Different models are considered, taking into account the complicating factors that
make the formulation more realistic. At the same time, the analysis and verification
of existing theoretical approaches is carried out. The numerical simulatitve of
process was carried out taking into account realistic assumptions about the thermal
conditions under which the process is carried out.

Keywords: carbon fiber; silicon vapor; diffusive transport; medium vacuum
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