XXXVII Siberian Thermophysical
Seminar (STS37)

Journal of Physics: Conference Series Volume 2119

Novosibirsk, Russia
14 — 16 September 2021

Part 1 of 2

ISBN: 978-1-7138-5090-8
ISSN: 1742-6588



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution 3.0 International Licence.
Licence details: http://creativecommons.org/licenses/by/3.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2023)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117929 7481
Fax: 44117 920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

PART 1
Preface
Peer Review Declaration
Experimental Study of Perturbations Modeled by a Membrane in 2D and 3D Boundary Layers................cc.e... 1

1 A Sadovskii, M M Katasonov

Numerical Study of the Flow Around a Circular Cylinder with the Slip Length Boundary Effect at a
Critical REYNOIAS NUIMDET .......civiiviiiiiiiiie e bbb r et ab e e nr e renreene s 7
A. Sentyabov, A. Gavrilov, A. Dekterev

Development of Flow Control Methods in Free and Impinging Jets..........c.ccoovvvviviiviiiiiniiiiiecies 12
A K Shevchenko, S N Yakovenko

Temperature Distribution in @ SUDAUCHION ZOMNE.........c.eiiiririiiniiieie et 16
A G Kirdyashkin, A A Kirdyashkin, Yu M Nepogodina

Flow Control by Distributed Suction Behind Three-Dimensional Roughness Element on the
Straight WING MOGEL .....ccuiiviiiiiiiiiii s 22
V'S Kaprilevskaya, A M Pavlenko, M M Katasonov, V' V Kozlov

Temperature Distribution in the Three-Layered Upper Mantle Beneath a Continent............c.cocveeverenerenennnnn 27
A G Kirdyashkin, A A Kirdyashkin, A V Borodin, V'S Kolmakov

Computational and Experimental Evaluation of Heat Transfer Intensity in Channels of Complex
Configuration for Gas Flow with Different Levels of Turbulence ...........c.cccooeiieiiniiiini e 33
L V Plotnikov, B P Zhilkin, Yu M Brodov, L E Osipov

Investigation of the Influence of Controls on the Flow Around the UAV Model..........ccoooiieiiiiiininiiiiien 39
N S Alpatskiy, A M Pavlenko, A V Bykov, B Y Zanin

Effect of Local Turbulent Structures on the Hot Jet in Transitional FIOW ..........cccovviiiiiiiiiiiiiiin s 45
A Sakhnov, V'V Lukashov

Penetration of Vertical Pulsed Jets in Crossflow at Low Velocity Ratio .........ccccceovvviiininiiiiiiniec e 51
K G Dobroselsky

Influence of Pressure on the Wake of a Hydrophobic Circular Cylinder for a Flow Regime with

Reynolds NUMDET Of 2.2X 105 .....oiiieiieiiiiie ettt nr e e e e sne e bt e nne e neennensnennee s 56
K G Dobroselsky

Flow and Heat Transfer in the Separation Region Behind a Backward-Facing Step with
Convergently Mounted Plates of Longitudinal Vortex Generator ............cocuevieiieririienie e see e 61
V I Terekhov, A Yu Dyachenko, V L Zhdanov, Ya J Smulsky, K A Sharov

Heat Transfer Behind the Backward-Facing Step in the Presence of Longitudinal Vortex Generators
Installed at an Angle to0 EaCh Other .........cocooiiiiiiiiie e 67
V I Terekhov, A Yu Dyachenko, V L Zhdanov, Ya J Smulsky



Effect of Coherent Structures on Convective Heat Transfer in a Swirling Impinging Jet...........ccccooniniinnnns 73
A § Lobasov

Investigation of Unsteady Combustion of Methane-Air Flame in a Model Combustion Chamber
WIth SWITTING FLOW ...t r bbbt r b nne s 79
A § Lobasov

Vortex Heat Transfer Enhancement on Energy-Efficient Surfaces Structured by Inclined Trench
L1101 o) (T T TP T TSP PP PRSPPI 84
S A Isaev, N I Mikheev, N S Dushin, A E Goltsman, D V Nikushchenko, A G Sudakov

The Effect of Microtexture on the Liquid Flow Over the Sheets ...........c.ccooviiiiiiiiiiinceeee e 90
B V Perepelitsa

Adjoint Shape Optimization of a Duct for a Wall Jet Film Cooling Setup.........cccccevvviiiniiiiiiiiiiiciinies 95
N N Kozyulin, M S Bobrov, M Y Hrebtov

Parametric Study of Cone Angle Influence on Bubble Vortex Breakdown Onset in Laminar Conical
Flow at Various SWirl NUINDETS........cuiiiiuiiiiieiiie ettt ste e st e st e et e e steeabe e e beeebeesstaeaneeans 101
S G Skripkin

Investigating a Pulsating Flow in the Smooth Channel and at the Bifurcation Section with Regard
to the Popliteal Artery HemOAYNamICS. .......civeiiiiiiiiiieiiesiceee e nne s 106
V' M Molochnikov, N I Mikheev, A N Mikheev, A A Paereliy, A E Goltsman

Characteristics of the Circular Subsonic Laminar Jets Flow with an Initial Poiseuille Profile ...............cooeuuee 112
V'V Lemanov, V I Terekhov, K A Sharov, A A Shumeiko

Experimental Study of the Flow Structure in Cross FIOWS.........ccccooiviiiiiininiicieee e 118
A § Nebuchinov

Experimental Study of Heat Transfer of Impinging Swirling Jets and Jets with Chevrons............cc.cocevvnnenne. 126
A § Nebuchinov

Non-Stationary Convective Heat Transfer in an Air Synthetic Impinging Jet. Experiment and
Numerical SIMUIAtION. ......cciiiiiiiii i s 133
V.V. Lemanov, M.A. Pakhomov, V.I. Terekhov, Z. Travnicek

Control of Flow Separation Over a Circular Cylinder Using Synthetic Jet...........ccccoininiininiiiiciniiie, 139
A. S. Lebedev, M. 1. Sorokin, D. M. Markovich

Large-Eddy Simulations of a Swirling Flow in a Model Francis Turbine...........ccccccocvninienininicnc e, 143
E V Palkin, M Yu Hrebtov, R I Mullyadzhanov

Effect of the Attack Angle of the Ribs on the Flow and Heat Transfer in a Flat Channel ..............ccccovniene. 149
A V Barsukov, V'V Terekhov, V I Terekhov

Numerical Simulation of Flow Dynamics and Heat Transfer in a Rectangular Channel with
Periodic RiDS 01 OnNe O the WallS......occveiiiiiiiiieetiie ettt ettt e e s s e ettt s e e s s e st e e e e e s sesabbaeeeeessssarbeeees 153
A V Barsukov, V'V Terekhov, V I Terekhov

Experimental Study of the Heat Transfer of Two Parallel Impinging Jets..........cccccovviinininiiiniiiiii 157
MV Philippov, I A Chokhar, V'V Terekhov, V I Terekhov

Quasi-Periodic Forces and Conditionally Averaged Characteristics of Unsteady Cavitation Flow
ATOUNA @ HYATOTOI ..ot b bbbt nn e r e ne e 162
E I vashchenko, M Yu Hrebtov, R I Mullyadzhanov



Large-Eddy Simulation of a Reacting Swirling Flow in a Model Combustion Chamber ..............ccccccovnninee 167
M Yu Hrebtov, E V Palkin, D A Slastnaya, R I Mullyadzhanov, S V Alekseenko

The Effect of Reynolds Number on Near-Wall Reverse Flow in a Turbulent Duct Flow ..........ccccoooiiininnnnne. 171
V A Ivashchenko, D I Zaripov, R I Mullyadzhanov

Experimental Investigation of Pressure Fields in a Single Trench Dimple ..........ccccooiiiiiiiiiicicne, 175
N Yan Lun, I N Baranov, V I Terekhov, I A Chokhar

Experimental Study of Flow Dynamics of a Sweeping Jet in a Slot Channel ............cccocevveiiniiiiic e, 182
MV Shestakov

A Study and Comparison of the Modes of Diffusion Combustion of Hydrogen and Methane at

Their Outflow from the Annular Nozzle Together with the Flow of Supplied Air from the Coaxially

Located CirCUIar NOZZI ... ...c..oiieiiiiiiieie ettt ettt b e b et e b e ae e bs e eb e e bt e sbe e s b e nbeesbeesbeenneennas 186
A S Tambovtsev, V'V Kozlov, M V Litvinenko, Yu A Litvinenko, A G Shmakov

Simulation of Thermal Processes of Shaft Plasma Furnace for Waste Gasification.........cccccovvvvvvevvreeersiivvnnns. 191
A S Anshakov, V.A. Faleev, P V Domarov

Peculiarities of Hydrogen Production Using Methane Steam Reforming in a Microstructured
Reactor-Heat EXCRANGET ..o n e re s 195
V'V Kuznetsov, O A Gasenko

Investigation of the Swirled Flow Structure in the Improved Four-Vortex Furnace Model ..............cccccovnnne. 200
E Yu Shadrin, 1 S Anufriev, S V Alekseenko

Electroplasma Processing of Medical and Biological Waste............ccoceieeiiiiiiiiiiicneeceee e 205
P V Domarov, A S Anshakov, V A Faleev

Combustion of Kerosene Sprayed with a Jet of Superheated Steam ..........ccoocviiiiiiiiiiiiiiiic e, 210
E P Kopyev, I S Anufriev, M A Mukhina, I S Sadkin

Non-Equilibrium Process of Transfer of Momentum in Medium with Relaxation Microstructure.................. 216
VI Popov, A V Kuznetsov

Temperature Measurements in a Swirling Impinging Flame by Planar Laser-Induced Fluorescence.............. 220
R. V. Tolstoguzov

Modern Methods of Direct Numerical Simulations of Transfer Processes in Random Media...........ccc.ccoeennn. 226
1V Derevich, A K Klochkov

Investigation of Service Life Characteristics of Hot Cathodes in Arc Plasmatrons............ccocceveeverieeieeneenne. 233
A S Anshakov, A I Aliferov, P V Domarov

Investigation of the Characteristics of an Electric Arc Plasmatron with Variable Geometry
ELECIIOAES ...t s 240
V.A. Faleev, R.A. Bikeev, P.V. Domarov

Statistical Analysis of Vapor Distribution in a Cavitation Flow Based on an Ensemble of
Instantaneous Liquid Velocity FIelds.........cuiiiiiiiiiiiiiiiii e s 245
A S Severin, M V Timoshevskiy, B B Ilyushin, K S Pervunin

Ultra-Dispersed Particles of Water-Soluble and Water-Insoluble Substances Formed from Gas-
DITOPIEE FLOWS ...ttt et b e et bt bbbt e e ne bt bbbt e e e n b enenns 250
V' G Prikhodko, V N Yarygin, I V Yarygin



Multi-Scale Flow Patterns During Immiscible Displacement of Oil by Water in a Layer-
INhomOoZeNeoUS POTOUS IMEAIA ....c.veiiiieiiiiiiiie et r e r et e et esr e nreenneennas 256
V'V Kuznetsov, S A Safonov

Mathematical Modeling of Three-Layer Flows with Evaporation Based on Exact Solutions...........ccc.ccevuenee. 260
E V Laskovets

The Investigation of the Height Effect of a Slit Microchannel with a Textured Wall on Its
HYyArodynamic DI ........oiviiiiiieiiiieie ettt ettt b e b et e bt e e eae e eb e e bt et e e st e s beesbeenbeenreennas 266
A S Lobasov, A V Minakov

Numerical Study of Cutting Transport Using Aerated Drilling FIUids .........ccoooveviiiiiniiiiniie e 272
V A Zhigarev, S O Zazulya, A V Minakov, A L Neverov

The Investigation of the Efficiency of Oil Displacing from the Pore in the Rock Formation
Depending on the Width and Height of the Pore Using Nanosuspension as a Displacing Agent..................... 278
A S Lobasov, A V Minakov

An Experimental Study on the Subcooled Flow Boiling Pressure Drop of R141b in the System of
TWO MICTOCHANNELS ...ttt sr e e se e n e e sr s 284
A. S. Shamirzaev

Numerical Modelling of Liquid Film Spreading Dynamics Over Smooth Vertical Surface Under
ISOthermal CONAIIONS ......c.viiieiiiiciie et n e r e n e e e r e sreenreenreennas 290
A Sakhnov, O A Volodin, N I Pecherkin, A N Pavlenko

Application of the Riemann Problem with Complex Equations of State for Modeling Three-
Dimensional FIOWS 0f REal MEAIa ..........oiiiiiiiiiiiiii ettt nne s 296
V A Tenenev, M R Koroleva, A A Chernova

Calculation of Evaporation Length of a Liquid Bridge Flowing Between Inclined Hot Tubes.............ccce...... 302
P I Geshev

Capillary-Gravitational Waves and Storage of Liquid CO2 in the Oceans............ccccoocvviriiiiniinieieniieie e, 310
O G Derzho

Nonlinear Evolution Equation for Modeling Waves at the Boundary of a Stratified Flow of Viscous
Liquids in an INclined CRanNEl..........c..ooiiiiiiiiiiie e sn s 315
D G Arkhipov, G A Khabakhpashov

Study of Interface Gas-Liquid Flow Characteristics in a Rectangular Microchannel for Wavy-
ANNUIAT FIOW ...ttt bbb 321
G V Bartkus, V'V Kuznetsov

Movement of Gas Slug in Annular Channels with Different Diameter Ratios..........ccooeveiieiiiiiiiniie e, 325
O.N. Kashinsky, A.S. Kurdumov

Experimental Study of Wavy-Annular Flow in a Rectangular Microchannel Using LIF Method.................... 329
G V Bartkus, V'V Kuznetsov

Research of Pressure Pulsations During Gas Outlet to Closed Pipe Area with Liquid and Installed
DTl 2715 4 1<) TR UT OO URR 333
MV Alekseev, 1S Vozhakov, S I Lezhnin

Modeling of Nonstationary Gas Outflow at Breaks of Subsea Gas Pipelines ............cccocvevvveiiiniinieiicnenneenn, 339
A A Lukyanov, M V Alekseev



Experimental Study of the Effect of Various Surfactants on the Wave Characteristics of the Film

V'V Guzanov, A V Bobylev, A Z Kvon

Heat Transfer in a Centrifugal VOrteX TUDE ..........cceriiiiiiiiiiiiicce e s 350
E U Gorelikov, I V Naumov, M A Tsoy, V N Shtern

Sound Emission of Solid Surfaces Through Bubble Layer ...........cccccoviiiiiiiiiiiiii s 356
1 A Ogorodnikov

Application of Microfluidic Technologies for Enhanced Oil RECOVETY ........ccoiiiiiiiiiiiiiiiii e 362
M I Pryazhnikov, A V Minakov, A I Pryazhnikov, I A Denisov, A S Yakimov, I V Nemtsev

CNN-Based Visual Analysis to Study Local Boiling Characteristics..........cuouvvrieiiiiiininiisiiice e 368
A N Chernyavskiy, I P Malakhov

Automatically Hemodynamic Analysis of AAA from CT Images Based on Deep Learning and CFD
AAPPTOACKES ...ttt bbb R R R R R R R R R R Rt Rt r e nn e n e 372
Y V Fedotova, R UI Epifanov, A A Karpenko, R I Mullyadzhanov

Experimental Investigation of Water-Nitrogen Flow in Microchannel with High Aspect Ratio (with

ThE 20 LI GAP) ettt E Rt E e Rt Rt e R r e reenas 378
Y A Dementyev, F' V Ronshin, E A Chinnov, A A Evstrapov, S S Karpich, VS Gusev, O A
Kabov

Rivulet Deflection in the Heated Liquid Film with Different Initial Characteristics..........ccocvvvvrvverineniininnnnn 384

V'V Semionov

An Experimental Study of Flow Boiling Heat Transfer of Zeotropic Mixture R32/R134a in a
Microchannel Heat EXCRANGET ..........cuviiiiiiiie i 388
A. S. Shamirzaev

Modelling of Water Jet Impact on Molten Metal............cccooiiiiiiiiiiie e 393
S E Yakush, N S Sivakov, V I Melikhov, O I Melikhov

A Review of Modern Numerical and Analytical Models of Heat Transfer in a Dielectric Layer
During Melting Due to Microwave Radiation ............cccooiiiiiiiiiiiie e s 399
V A Karelin, VIV Salomatov

Heat Transfer Enhancement at Evaporation and Boiling of Liquid on Capillary-Porous Surfaces
Created Dy 3D PrINTINE......coviiiiiiiiiiiie i bbb 405
O A Volodin, N I Pecherkin, A N Pavlenko

Effect of Phase Transitions on Operation of Air-To-Air Heat Exchangers with Drop Irrigation...................... 410
M I Nizovtsev, V N Letushko

Experience in Registration of Evaporation of Liquid Drops on a Substrate by the Capacitive
IMETROM ... s 417
A V Kokorin, A D Nazarov, A F Serov

Numerical Simulation of the Flow Around a Circular Cylinder at Reynolds Number Re = 3900 by
Means 0f the PANS IMOGECL.......oouiiiiiiiiii ettt sttt ettt ae e bt e s bt e be st e eseesaeesbeeseeeneas 423
A. Shebelev, A. Gavrilov, A. Dekterev, A. Sentyabov

Parameters of Temperature Disturbance Triggering the Propagation of the Quench Front on an
Extremely Overheated SUITACE ..........c.uiiiiiiiie it nre s 428
[ P Starodubtseva, A N Pavlenko



Calculation of Heat Transfer Coefficients for Explosive Boiling of a Liquid Under Conditions of
LLOW PLOSSUIE ...ttt sttt b e b b s et e s b e b e e b e e e et e e e e an e eR e e eR e e bt e s b e e s b e e r e e nreenreenneennas 433
A E Brester, V I Zhukov, D A Shvetsov, A N Pavlenko

Effect of the Distance Between the Micro/Nanostructures on Pool Boiling Heat Transfer with Water
ON @ COPPET HEALET ... et enr e r et e st nre e nreenneennis 439
V Yu Vladimirov, S Ya Khmel

Experimental Study of Heat Transfer During Boiling in a Thin Layer of Liquid on Surfaces with
Structured POrous COAINES .......viviiiiiiiiiii i bbb s sr e sre s 445
D A Shvetsov, A N Pavlenko, A E Brester, V I Zhukov

Investigation of Heat Transfer During Evaporation of Droplets of Fe304 Nanofluids from Biphilic
N 22T T ST UPUPURTURPROON 451
E M Starinskaya, N B Miskiv, M K Lei, V'V Terekhov

Numerical Studies of the Effect of the Temperature Drop in the Crucible - Melt - Cooled Disk
System on the Shapes of Crystallization FIONES .........ccooiiiiiiiiieniee e 455
S A Kislitsyn, V'S Berdnikov

Numerical Studies of the Advective Flow of Heptadecane in a Horizontal Layer with a
Longitudinal Temperature Gradient at the Lower Boundary ...........cccccoooiiiiiiiiiiiiiiie 461
S A Kislitsyn, V S Berdnikov

PART 2

Numerical Simulation of the Formation of Dry Spots During Film Evaporation..........c.cccoceeveveriviniiinieneenn 468
A V Shebelev, A V Minakov, D Y Kochkin, O A Kabov

Effect of Fluoropolymer Spots on Pool Boiling Heat Transfer ...........cccccooviiiiiiiiiiiisiee 476
V Yu Viadimirov, S Ya Khmel, A I Safonov, V'V Semionov, E A Chinnov

The Effect of Operating Parameters on the Heat Transfer in the Heat Pipe .......ccccccovviiiiiiiiinin e 482
A. A. Litvintceva, N. I. Volkov, N. I. Vorogushina, V. A. Moskovskikh, V. V. Cheverda

Hollow Cathode Gun for Electron Beam Annealing ...........cccoovviiiiiiiiiiiiiiiiieee e 486
V O Konstantinov, V G Shchukin

Numerical Simulation of the Processes of Atomization and Combustion of a Coal-Water Slurry in
Different-Scale INStAllationS .........ccivieiiiiiie e iee e re e see e e sre e eeste e e s e e e saa e e stbeesaeeestaeesseeesreeeaseeesreeenneeesres 490
V A Kuznetsov, A A Dekterev

The Heat Supply Object Thermal Regime Under Conditions of Gas Infrared Emitter and Air
Exchange System JOINt OPEration .........cciiiiiiiiiiieieiiie s 494
G V Kuznetsov, V I Maksimov, T A Nagornova, A V Vyatkin

Numerical Analysis of the Equipment Position Influence on the Premises Thermal Regime Under
Gas Infrared Emitter Operation and Mixed Convection Conditions ...........ccooveveverienininiesineeeese e 499
B V Borisov, G V Kuznetsov, V I Maksimov, T A Nagornova, A V Vyatkin

Improving the Efficiency of Carousel Wind Turbine Using Aerodynamic Shield .............ccocovviiriiiiinnnenn, 505
A F Serov, VN Mamonov, A D Nazarov, N B Miskiv

Study of Dispersed Composition of Spray During Atomization of Water-Fuel Emulsion with a
SUPETNEALEA STEAM JEL.. .o ueiitiiitieiieii ettt ettt b bt e be et e ese e ebe e sbe e be e s beesbenbeesbeesbeeneeaneeanes 511
E Yu Shadrin, E P Kopyev



Influence of Vacuumetric Pressure on Thermal Properties of High-Temperature Radioactive
Graphite-NITOZEIN SYSTEIMI.....uuiiieiieeiieeiteeie sttt s st eesre e sb e e e e e e e ese e abe e sb e e b e e reesne s s e e sreesreenreenneannas 515
M R Shavaleev, N M Barbin, D I Terentyev, S I Osipenko, D S Belkin

Experimental and Theoretical Investigations of Traditional Solar Still Productivity in Cold Climatic............ 520
Naseer T. Alwan, S E Shcheklein, O M Ali

Verification of the Model for Calculating Conjugated Heat and Moisture Transfer When
Moistening POrous MAtEIIal .........ccuiiuiiiiiieiee ettt e e bbbt et be e b e nbeenneennas 527
A N Sterlyagov, M I Nizovtsev

Dual Axis Solar Tracking System for a Parabolic Dish CPU Water Heater ...........cccocvvininineicnenincneee 533
Naseer T. Alwan, H. M Milia, S E Shcheklein, A V Matveev

Analysis of Different Factors on the Features of Thermal Destruction of a Fuel Pin.........cccccooiviiiiinnennn, 540
E V Usov, T A Saikina, V I Chuhno

Metallurgical Silicon Refining Using Electron-Beam Plasma ............cccovvviiiiiiiciiiinecee e 545
V G Shchukin, V O Konstantinov, R G Sharafutdinov

Thermodynamic Modeling of Solid Fuel Gasification in Mixtures of Oxygen and Carbon Dioxide............... 551
1 G Donskoy

Numerical Estimation of Thermal Ignition Conditions for Reactive Medium with Gaussian

Distribution of ACtivation ENETZY .........cccoiiiiiiiiiiiii e 557
I G Donskoy

Flow Regimes in a Multi-Gap Circular Couette-Taylor System with Opposite Rotating Cylinders ................ 562

A F Serov, VN Mamonov, A D Nazarov, N B Miskiv

Visualization in the Ranque-Hilsch Vortex Tube Using High-Speed Video Recording ........c.cccovevvvicrinninnnne 569
M R Gordienko, N I Yavorsky, M Kh Pravdina, S V Kakaulin, I K Kabardin

Energy Efficiency of an Absorption Thermotransformer with Two-Stage Absorption as Part of a
Heat and Cold Supply Complex Based on a Gas Boiler HOUSE ..........cccooeeiieiiiiiiiiiicnccecse e 574
K I Stepanov, D G Mukhin

The Unsteady Swirling Jet in a Model of Radial BUrner...........c..cccooiiiiiiiiiiic e, 580
1V Litvinov, E U Gorelikov, S I Shtork

Study of the Dependences of Coal-Wood Composition, Identification of Combustion Features of
the Obtained CompOSite MAtEIIALS .........viiiiiieieeii e nr e nre s 585
AV Kuznetsov, E U Gorelikov

Morphological Model of Activated Carbomn............ccccueviiiiiiiiiiiie e 590
E V Yezhov, V'V Ponurovskaya, S P Kolotukhin, I M Mazurin

Increasing the Efficiency of Electric Submersible Pumps by Using Big Data Processing and
Machine Learning TeChNOIOZIES. .......cviiviriiiiriiieiiei et nn e n e sn s 598
S Abdurakipov

Development of the Method of Laser Doppler Anemometry for Diagnostics of Turbulent Flows at

HIZH SPEEA ... e 603
M R Gordienko, I K Kabardin, V G Meledin, A K Kabardin, M Kn Pravdina, V'V Rahmanov, S
V Kakaulin, V A Pavlov, N I Yavorsky



V A Pinaev

Interaction of a Liquid Jet with a Co-Current Gas Flow Inside the Nozzle and Under Ejection into

V' G Prikhodko, V N Yarygin, I V Yarygin

Synthesis of Methanol in MicroChnnel...........c.coviiiiiiiiiiiiii e 619
SV Dimov
Modelling Corners Flow in Rectangular Microchannel .............cccooviiiiiiiiiiiiicccse e 623

D S Gluzdov, E Ya Gatapova

Distributed Ferromagnetic Enhanced Inductive Plasma Source for Plasma Processing ..........cc.cccceveninninnnne 628
MV Isupov

Numerical Simulation of Pulsed Planar Evaporation into Background Gas Based on Direct Monte
Carlo Simulation and Solution of the BGK Model Kinetic EQUation...........c.ccccecveiiiininiiiiiicce 632
A A Morozov, V A Titarev

Measurement and Study of Thermophysical Properties of Nanofluids with Carbon Nanotubes...................... 638
V Ya Rudyak, G R Dashapilov, A A Shupik

Radiation of Argon Clustered Flow Particles Outside the Exciting Electron Beam...........cccccoeviiiiieniennennnn. 647
K A Dubrovin, A E Zarvin, A K Rebrov, S E Konstantinov, K I Borynyak, A S Yaskin, V'V
Kalyada

Effective Cooling of Substrates with Low Thermal Conductivity Under Conditions of Gas-Jet
MPCVD Diamond SYNTRESIS. ....cuveviiririiriieiee ettt n e an e ane e n e e e sreenreenreennas 651
A A Emelyanov, M Yu Plotnikov, N I Timoshenko, I B Yudin

Applicability of Gas-Jet MPCVD Polycrystalline Diamond Films on Silicon with NV Centers in

QuAantum MagNEtOMEIIY .......cuiiiiiiii i s 657
S M Tarkov, V A Antonov, S N Podlesny, A A Yemelyanov, A K Rebrov, V P Popov, V A Volodin,
V I Vdovin, N I Timoshenko, I B Yudin, V A Nadolinny

Influence of Synthesis Parameters and Thermal Annealing on Grain Size of Polycrystalline

ATuminum THIN FIIM ..ot e e e s te e ste et e e e sneenneenbeenteenseeneesreenreeneeenees 663
1 E Merkulova
Molecular Diffusion in Gases and LiqUids ........ccccoviuiiiiiiiiieiieiee s 669

G V Kharlamov

Numerical Investigation of Energy Transfer Efficiency from Microwave Radiation to Plasma in a
Cylindrical ReSONANT CAVILY......ccciiiiiiiiiiiiiie i e 675
M Y Hrebtov, M S Bobrov

Numerical Simulation of Domain Wall Motion in a Surface Discharge Over a Ferroelectric..............c.ceovee. 680
M S Bobrov, M Y Hrebtov, PV Yudin

Deposition of Fluoropolymer Coating on Stainless Steel Surface from Plasma of Glow Discharge ............... 685
A V Petrova, A L Bogoslovtseva, A I Safonov

Modification of the Copper Wettability by Nanosecond Laser TeXtUIiNg ..........ccoocvvrierienieniinieninenee e 689
M M Vasilev, Y G Shukhov, A A Rodionov, Y P Li, M K Lei



Investigation of the Effect of Air Humidity on the Condensation Growth of Levitating Liquid
A et (a1 (0) o] £ U PP PRSI 693
DV Zaitsev, A I Shatekova

Evaporation of Levitating Liquid Microdroplets Over a Dry Heated Surface...........c.ccoovvviinivicicnnnnne, 698
K A Kunts, D V Zaitsev, O A Kabov

Device Cooling Features in Wiggler Synchrotron Workstations ............ccocviiiiiiiiniiiscees s 703
O A Kabov, Ya V Zubavichus, K E Cooper, M 'V Pukhovoy, V'V Vinokurov, K A Finnikov, F V
Ronshin, A A Nikitin, E F Bykovskaya, V A Vinokurov, A S Mungalov, I V Marchuk

Numerical Simulation of Thermal Diamond Filter for Working Station 1-5 of Synchrotron “SKIF“.............. 710
V A Vinokurov, V'V Vinokurov, O A Kabov

Experimental Achievements in Mini- And Micro- Channel Cooling ...........ccocvvvvviiniiiiiiiniiine 717
M. V. Pukhovoy, E. F. Bykovskaya, O. A. Kabov

Contact Line Dynamics on a Substrate Coated with a FIuoropolymer..............ccooeiiiininiiiiniicee e 723
D Y Kochkin, A L Bogoslovtseva, O A Kabov

Experimental Setup for Studying Two-Phase Flows in Micro-And Minichannels at Ultra-High Heat
Fluxes: Methodology and First Experimental RESUItS..........cccoviiiiiiiiiiiiiieiec s 727
DV Zaitsev, V'V Belosludtsev

Dynamics of Bubble Growth Under a Heated SubStrate ...........ccooveviiiiiiiiiiiiiicieesre e 732
D Y Kochkin, A S Mungalov, I A Derevyannikov

Thermophysical Properties of NP2 Brand NicKel ..........ccccooiiiiiiiiiiiieie e 737
D A Samoshkin, A Sh Agazhanov, SV Stankus

The Linear Thermal Expansion Coefficient of Inconel 617 ALIOY ........cccovvviiriiieiininiiesecee e 742
Yu M Kozlovskii, S V Stankus

The Low Temperature Heat Capacity of Li2Mo00.05W0.9504 .........oooeiiiiiiiiieieeee s 746
A E Musikhin, M A Bespyatov, T M Kuzin, V D Grigorieva, V N Shlegel

Heat Capacity of INCONEL 617 AILOY .....oooviiririiiriiiiieie et 752
D A Samoshkin, A Sh Agazhanov, S V Stankus

Degradation Processes in Tungsten Filaments at High Temperatures ..........c.ccooviviiiinienieninicc e 757
Y A Zakharov, S S Ghots, T I Sharipov, R Z Bakhtizin

Thermodynamic Properties of Single Crystals Based on Lithium Tungstate by Reaction and DSC

(01102 01111 o T TP U PO PRSP P PP PRTPRO 762
N I Matskevich, V' N Shlegel, D A Samoshkin, S V Stankus, A N Semerikova, V D Grigorieva,
V P Zaitsev, V A Kuznetsov, S A Ponomareva, A Yu Novikov

Heat Capacity of Bismuth Cobalt Oxides Doped by Neodymium and Holmium in the Temperature

Range 0F 319-1000 K ..ot ettt et 767
N I Matskevich, D A Samoshkin, SV Stankus, E N Tkachev, V P Zaitsev, V A Trifonov, A N
Semerikova, O I Anyfrieva

The Interdiffusion in Liquid Alloys of Alkali Metals with Lead ............ccccooviiiiiiiciiii e, 772
R N Abdullaev, R A Khairulin, S V Stankus



Low -Parametric Equation for Calculating the Viscosity Coefficient of Nitrogen in Liquid, Gas and

FIUIA SEALES ...t e s 776
O S Dutova, A B Meshalkin
Experimental Study of R-32/R-125 (75/25 Wt.%) Thermal Conductivity in the Vapor Phase..............c.coco.... 781

E P Raschektaeva, SV Stankus

Thermal Diffusivity of Corrosion-Resistant Coating SDP-1..........cccccooiiiiiiiiiiiii e, 785
A Sh Agazhanov, D A Samoshkin, SV Stankus

Radiation Heat Transfer Between Human and Cryocabin Walls ...........ccocviiiiiiiiiiiincne e 789
1 A Burkov, S I Khutsieva, V A Voronov

Non-Contact Heat Transfer Models Identification for Laser Hyperthermia of Semi-Transparent
IMAEETIALS ...ttt 794
D S Semenov, A V Nenarokomov

Numerical Study of Thermal Stress of a Silicon Mirror Forming a Beam of Synchrotron Radiation.............. 798
K.A. Finnikov, V.V. Vinokurov, A.D. Nikolenko, Y.V. Zubavichus, O.A. Kabov

Calculation Analysis of Heat Transfer in a Four-Vortex Furnace of a Pulverized Coal Boiler When
Operating at Variots LOAAS .......eoiuiiiiiiiiieiere et r e nreenre s 803
A A Dekterev, V A Kuznetsov, E S Tepfer

Modeling Heat and Mass Transfer Processes During Evaporation of a Water Film in a Horizontal
Channel with a Cocurrent FIOW Of MOISt AL ......cccviiiiiiiiiiiiinieee e 808
MV Gorbachev, V I Terekhov

Analysis of Ribbed Tube Heating in the Cooling SYStEIM .......cocoviriiriiiieiieiece e 814
A F Gizzatullina, O V Mischenkova, F' N Pushkarev, A N Terentyev

Numerical Study of a Case of the Free Discharge of Water Through the Turbine with a Braked
014 ) PRSP 819
D V Platonov, A V Minakov, A V Sentyabov

The Study of a Consistent Pattern of Heat and Mass Transfer at Drying Fiber-Forming Polymers................. 825
Yu A Geller, G I Efremov, I S Antanenkova, Yu V Shatskikh

Aerodynamics of Airfoil Moving Along a Circular Trajectory .........cccoveviririeiieiiiiiie e 830
D M Bozheeva, D A Dekterev, Ar A Dekterev, A A Dekterev, D V Platonov

Computational Fluid Dynamics as a Method for Studying Wind Comfort ............ccooveviiiiniinicnienieeneeneee, 835
V' D Meshkova, A A Dekterev

Optimization of the Operation Mode of Regenerative Heat EXchangers ..........cccccccvviiiniiiniiicicni e, 840
Yu V Shatskikh, A I Sharapov, A G Arzamassev, Yu A Geller

Modeling the Conjugate Problem of Heat Transfer at Hot Jet Impingement onto a Cooled Surface............... 846
V'V Lukashov, V' S Naumkin

Experimental Studies of In-Line Gasification of Mechanically Activated Coal Fuel............ccccooeviiininnnnnne 851
E N Bondarchuk, A S Pochtar, S 'V Vinogradov, V I Popov

Monitoring and Control of Polymer Production Line Based on Machine Learning...........c.ccocoecvevenincnnnnenne. 855
S Abdurakipov



The Swirl Number as a Method for Determining the Optimal Operating Mode of the Micro Hydro
TUIDINE L.t 861
D A Suslov, 1V Litvinov, E U Gorelikov, S I Shtork

The Influence of Conjugate Natural Convective Heat Transfer on the Temperature Field in a
Monocrystalline Sapphire Tape in the Stepanov Method ............ccoovviiiiiiiiii e 866
K. A. Mitin, V. S. Berdnikov, A. V. Mitina

Influence of Thermal Gravitational-Capillary Convection on Temperature Fields in a Thin Wall................... 873
N I Bodneva, V' S Berdnikov, V A Grishkov, A V Mikhailov

Development of Unsteady Boundary Layers on the Generatrices of a Vertical Silicon Rod Heated
by Electric Current in the Mode of Conjugate Radiation-Convective Heat Transfer............cccccooevininincnnnne 879
A. V. Mitina, V. S. Berdnikov, K. A. Mitin

Conjugate Heat Transfer in the Mode of Thermal Gravitational-Capillary Convection in the Model
of a Fuel Tank, After a Sudden Heating of the Sidewall.............ccooiviiiiiiiii e 886
K. A. Mitin, V. S. Berdnikov, N. I. Bodneva, V. O. Ryabov

Numerical and Physical Study of Transitions to Unsteady Modes of Melt Flow with the Prandtl
Number 16 in the Czochralski Method...........cooiiiiiiiiiiiiieie st e et aeenaee e 892
V'S Berdnikov, V A Vinokurov, V'V Vinokurov

Laminar-Turbulent Transitions During Thermal Gravitational-Capillary Convection in Horizontal
Liquid Layers Heated from BelOW ...........ccoiiiiiiiiiiii e 898
V'S Berdnikov, V A Grishkov, A V Mikhailov, V O Ryabov

Design Features of a High-Vacuum Steam Jet Pump and Some Results of Its Tests........c.ccoevviiiiiiiiniinnnne 905
[V Petrova, V I Ermolov, A K Rebrov

Gas Dynamic Protective Devices for Orientation Thruster Jets of Space Vehicles and Orbital
I 72T ) TSSOSO 910
Y I Gerasimov, A S Balakin, V G Prikhodko, V N Yarygin, I V Yarygin

Approximate Determination of the Plasma Potential Spatial Distribution in the Isolated Dust

PaATtICIE VICINILY vttt et b bbb e bbbt r e 916
MV Salnikov
Dynamics of Bubble Growth During Boiling at MICTOZIaVILY .....ccveiveriiiiriiiiieieie s 922

F Ronshin, A Sielaff, L Tadrist, P Stephan, O Kabov

Spatiotemporal Distribution of the Temperature Field Inside the Thin Heated Foil During Impacting
BT | s B 5] PR U PR P TR PR PSR 927
V'V Cheverda, T G Gigola, P M Somwanshi

The Study of Spray Impact on the Heated Sapphire Plate...........cccccoiiiiiiiiiiiiic e 931
T G Gigola, V'V Cheverda

Numerical Simulation of the Surfactants Effect on the Taylor Bubble in the PHP ............ccooiiiiiiiiiinn 935
MV Alekseev, IS Vozhakov, V'V Cheverda

Author Index





