
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 ISBN: 978-1-7138-5121-9 
ISSN: 1742-6588 

XII All Russian Conference 
"Thermophysics and Power 
Engineering in Academic 
Centers" (TPEAC 2021) 

Sochi, Russia 
25 – 27 October 2021 

 

 

Journal of Physics: Conference Series Volume 2150 

 



Printed from e-media with permission by: 

 
Curran Associates, Inc. 

57 Morehouse Lane 
Red Hook, NY  12571 

 

 
 

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:    44 1 17 929 7481 
Fax:   44 1 17 920 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 

 
Preface  

Peer Review Declaration  

Comparative Analysis of Air and Water Flows in Simplified Hydraulic Turbine Models .................................... 1 
S G Skripkin, D A Suslov, I V Litvinov, E U Gorelikov, M A Tsoy, S I Shtork 

Research and Results of Mathematical Modeling of Block Ion-Exchange Water Treatment Plants 

Operating Modes and Regeneration ..................................................................................................................... 7 
A A Chichirov, A A Filimonova, N D Chichirova, O E Babikov 

Practical Application of Natural Convective Heat Exchange of Electrical Equipment with Air ........................ 12 
S M Gubanov 

Vortex Heat Transfer Enhancement by Energy-Efficient Structured Plates with Zigzag Grooves for 

Micro- And Macro-Scale Energy and Electronic Devices .................................................................................. 18 
S A Isaev, A I Leontiev, D V Nikushchenko, D Kong, K M Chung, A G Sudakov 

The Percolation Model of Relative Conductivities and Phase Permeabilities .................................................... 24 
B P Kolesnikov, R R Arushanyan 

On Thermal Problems of the Solar Thermal Multigeneration: New Nanomaterials and Working 

Fluids .................................................................................................................................................................. 30 
A S Dmitriev, A V Klimenko 

Improving the Compact Heat Exchangers with Profiled Tubes for Marine Power Plants .................................. 36 
A V Naumenko, V D Lychakov, M Yu Egorov, A A Shcheglov, A S Matyash, A O Borisov, B F 

Balunov 

Active Thermal Interface Graphene Nanocomposites for Thermal Control of Electronic and Power 

Devices ............................................................................................................................................................... 45 
D D Babenko, A S Dmitriev, I A Mikhailova 

Comparative Analysis of Characteristics of Liquid Fuel Combustion for Various Designs of Oil-

Steam Burners .................................................................................................................................................... 51 
I S Anufriev, E P Kopyev 

Problem of Maintaining a Normal Condensate Dissolved Oxygen Concentration ............................................ 57 
A D Vodeniktov, N D Chichirova 

Influence of the Initial Parameters on the Thermodynamic Efficiency of Carbon Dioxide Power 

Cycles ................................................................................................................................................................. 62 
P A Shchinnikov, I S Sadkin, A P Shchinnikov, N F Cheganova, N I Vorogushina 

Intensification of Heat and Mass Transfer of the Gas Channel of the Multi-Temperature 

Condensation Filter ............................................................................................................................................ 66 
M V Malevany, D A Konovalov 

Simulation of Combustion of Methane-Air Mixture in Two-Dimensional Approximation ................................ 72 
K M Moiseeva, A Yu Krainov 



Multicomponent Mixing on the “diffusion – Convection” Transition Boundary at Elevated 

Pressures ............................................................................................................................................................. 78 
V N Kossov, O V Fedorenko, M Zhaneli, K Mukhatova 

Experimental Study of an Internal Combustion Engine Fueled by a Low-Calorific Value Producer 

Gas ...................................................................................................................................................................... 84 
G I Nikitina, A N Kozlov, M V Penzik 

Development of the Design of a New Working Section Cooled by a Dispersed Coolant Flow for a 

Stand with Induction Heating ............................................................................................................................. 90 
A V Dedov, A T Komov, V S Shteling, P P Shcherbakov, V V Iliyn, A V Zakharenkov 

Design Optimization of a Helical Coil Gas Cooler Based on the Results of CFD Modeling of 

Erosion Wear ...................................................................................................................................................... 96 
V A Mikula, G E Maslennikov, T F Bogatova 

Control of Ship Tank Heating Systems to Increase Their Energy Efficiency ................................................... 102 
M N Syraleva, I V Kudinovich 

Displacement of Oil by SiO2-Nanofluid from a Microporous Medium: Microfluidic Experiments................ 106 
A I Pryazhnikov, A V Minakov, M I Pryazhnikov, V A Zhigarev, I V Nemtsev 

Improving the Maneuverability and Thermal Efficiency of Modern Cogeneration Systems Based on 

Gas Turbine Power Plants ................................................................................................................................. 112 
E M Lisin, V O Kindra 

A New Technique for Modelling Phonon Scattering Processes at Rough Interfaces and Free 

Boundaries of Solids.......................................................................................................................................... 118 
A A Barinov, B Liu, V I Khvesyuk 

Problems of Acoustic Safety in Power Engineering ......................................................................................... 124 
V B Tupov, A A Taratorin, V S Skvortsov, A B Mukhametov 

Properties of Anhydrous Hydrogen Fluoride in the Temperature Range from 140 K to 190 K ....................... 130 
S M Gubanov 

Power Units with Full CO2 Utilization ............................................................................................................ 135 
O O Milman 

The Investigation of the Average Diameter of the SiO2 Nanoparticles Effect on the Oil Displacing 

Efficiency from the Pore in the Rock Formation Using Nanosuspension as a Displacing Agent ..................... 141 
A S Lobasov, A V Minakov 

Composition of the Gas-Plasma Phase in the Radioactive Graphite - Water Vapor System ............................. 147 
N M Barbin, A M Kobelev, D I Terent’ev, S A Titov 

Mathematical Modelling of Thermal Microexplosion in a Catalyst Granule with Point Sources of 

Heat Release ..................................................................................................................................................... 153 
I V Derevich, A Yu Fokina 

Investigating the Characteristics of the Development of the Boundary Layer Motion of Locally 

Nonequilibrium Systems .................................................................................................................................. 159 
V I Popov, A V Kuznetsov 

Application of Machine Learning to Predict the Thermal Power Plant Process Condition .............................. 165 
M M Sultanov, I A Boldyrev, K V Evseev 



Experimental Studies of the Formation of Zones Resulted from Air Flow Around a System of 

Model Buildings ............................................................................................................................................... 170 
V D Meshkova, A A Dekterev, D A Dekterev, A S Lobasov 

Features of the Educational Program «Nanotechnologies and Nanomaterials in Energy»: Machine 

Learning ........................................................................................................................................................... 176 
D. D. Babenko, A. S. Dmitriev, P.G. Makarov, I.A. Mikhailova 

Integrated Development of Low-Temperature Thermal Waters ....................................................................... 181 
D A Alkhasova, B A Alkhasov 

Improving a Heat Supply System by Increasing the Efficiency of the Heat Pump Unit .................................. 186 
P V Rotov, R A Gafurov 

Circulation Management in Hot Water Supply Systems .................................................................................. 190 
P V Rotov, A A Sivukhin, M A Rotova, R A Gafurov, A V Gorshkov 

Author Index 

 




