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The object of this research is the working process of high-speed separation 
of soil mass elements by the cutting elements of a rotor. The existing problem is 
that soil cutting by the rotor occurs during the translational movement of the 
base machine. This creates a complex trajectory of the cutting edge and leads to 
continuous changes in chip thickness. Considering the trajectory of the cutting 
edges and the function of chip thickness variation allows for a more accurate as-
sessment of the energy characteristics of the rotor drive.

Key parameters, such as the torque on the drive shaft, drive power, and en-
ergy consumption, were analyzed as functions of the working body’s geometry, 
rotational speed, base machine velocity, and soil properties. The obtained math-
ematical models account for the actual trajectories of the cutting elements and 
changes in soil cutting thickness. Additionally, the interaction conditions with the 
surrounding environment and the physical and mechanical properties of the soil 
were considered. A methodology for engineering calculation and optimization 
of the rotary working body’s parameters was developed. It considers the rotor’s 
design, size, interaction conditions, and environmental factors. Analysis of the 
working process of a rotary working body with specified parameters and soil 
properties led to the following conclusions:

– The power consumption for the drive and the energy intensity of the 
process in direct and reverse soil cutting are practically equal. The differences 
do not exceed 5 %.

– In reverse operation, the average horizontal component of soil cutting 
resistance increases by 1.15–1.25 times compared to direct cutting. However, the 
resistance force vector is directed toward the working body’s movement, reduc-
ing the required traction force of the base machine.

– The average value of the vertical component of cutting resistance in re-
verse operation is 2.0–2.5 times lower than in direct cutting. This reduces the ef-
fort required to deepen the working body or adjust the soil development depth.

This study will be useful for machine-building enterprises specializing in 
the design and manufacture of earthmoving and road construction machines, 
particularly those with an active rotary working body.

Keywords: rotary working body, cutting trajectory, cutting knives, cutting 
thickness, absolute speed, energy consumption.
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The object of this research is the process of oscillation of liquid metallurgi-
cal slag in a slag bowl under the influence of acceleration. The work considers 
the oscillation processes in bowls used on railway and road slug cars, which 
differ in design and operating conditions. One of the key problems associated 
with the transportation of liquid slag is the dynamic instability of the melt, 
which leads to oscillations and splashing, which can pose a safety threat and 
reduce the efficiency of the transportation process. In this regard, the study of 
the dynamics of liquid slag in bowls of various designs is an urgent task aimed 
at optimizing transportation parameters and developing measures to reduce the 
risk of slag splashing.

Based on the results of numerical modeling, it was established that the 
nature of the oscillations of liquid slag in the bowl significantly depends on 
the magnitude of the acceleration, the type of slag and the design of the bowl. 
In particular, the acceleration ranges at which different oscillation modes are 
observed, from minor surface disturbances to intensive slag splashing, have been 
determined. At the same time, the differences in the nature of oscillations for 
different types of slag and bowl designs lie within the limits determined by their 
physicochemical properties and geometric parameters.

The results obtained allow to conclude that it is possible to develop mea-
sures for the operation of slag bowls, as well as their designs, in the direction of 
reducing the amplitude of liquid slag oscillations, which, in turn, contributes to 
increasing transportation safety and reducing dynamic loads on the bowl walls.

The obtained data can be used in the design of new bowl designs to opti-
mize their shape and internal elements in order to minimize slag oscillations. In 
addition, the information provided can be useful for metallurgical enterprises to 
develop effective methods for controlling and monitoring slag stability during 
transportation.

Keywords: slag bowl, density, viscosity, transportation, acceleration, nu-
merical modeling, liquid slag.

References

1.	 Hasheminejad, S. M., Soleimani, H. (2017). An analytical solution for free liquid 
sloshing in a finite-length horizontal cylindrical container filled to an arbitrary 
depth. Applied Mathematical Modelling, 48, 338–352. https://doi.org/10.1016/ 
j.apm.2017.03.060

2.	 Dai, H. L., Wang, L., Qian, Q., Ni, Q. (2013). Vortex-induced vibrations of pipes 
conveying fluid in the subcritical and supercritical regimes. Journal of Fluids and 
Structures, 39, 322–334. https://doi.org/10.1016/j.jfluidstructs.2013.02.015

3.	 Disimile, P. J., Toy, N. (2019). The imaging of fluid sloshing within a closed 
tank undergoing oscillations. Results in Engineering, 2, 100014. https://doi.
org/10.1016/j.rineng.2019.100014

4.	 Guo, C. Q., Zhang, C. H., Païdoussis, M. P. (2010). Modification of equation 
of motion of fluid-conveying pipe for laminar and turbulent flow profiles. 

Journal of Fluids and Structures, 26 (5), 793–803. https://doi.org/10.1016/ 
j.jfluidstructs.2010.04.005

5.	 Busciglio, A., Scargiali, F., Grisafi, F., Brucato, A. (2016). Oscillation dynamics of 
free vortex surface in uncovered unbaffled stirred vessels. Chemical Engineering 
Journal, 285, 477–486. https://doi.org/10.1016/j.cej.2015.10.015

6.	 Cao, W., Li, X ., Gao, Y., Li, X ., Liu, Z. (2023). A numerical analysis of sloshing 
dynamics of two-layer liquid with a free surface. Ocean Engineering, 268, 113295. 
https://doi.org/10.1016/j.oceaneng.2022.113295

7.	 Chen, J., Sun, H. F., Lin, W. M., Shi, Y. L., Yi, G. L. (2012). Gravitational segrega-
tion of liquid slag in large ladle. Metalurgija, 195, 74844. Available at: https://
hrcak.srce.hr/74844

8.	 Rothenbuchner, L., Neudorfer, C., Fallmann, M., Toth, F., Schirrer, A., Hamet-
ner, C., Jakubek, S. (2024). Efficient feedforward sloshing suppression strategy 
for liquid transport. Journal of Sound and Vibration, 590, 118542. https://doi.
org/10.1016/j.jsv.2024.118542

9.	 Iranmanesh, A., Nikbakhti, R. (2021). Numerical study on suppressing liquid 
sloshing of a rectangular tank using moving baffles linked to a spring sys-
tem. Ocean Engineering, 229, 109002. https://doi.org/10.1016/j.oceaneng. 
2021.109002

10.	 Chen, N.-Z., Zhang, J., Feng, A., Ma, Y. (2024). Experimental study on vibration 
responses of flexible riser transporting spiral flow in deep sea mining: Part I – 
Liquid single-phase transportation. Ocean Engineering, 298, 117068. https://doi.
org/10.1016/j.oceaneng.2024.117068

11.	 Prikhodko, E. V., Togobitckaia, D. N., Khamkhotko, A. F., Stepanenko, D. A. 
(2013). Prognozirovanie fiziko-khimicheskikh svoistv oksidnykh sistem. Dneprop-
etrovsk: Porogi, 344.

12.	 Povorotnii, V., Shcherbyna, I., Zdanevych, S., Diachenko, N., Kimstach, T., 
Solonenko, L., Usenko, R. (2024). Determining the thermally-stressed state of 
motor-driven bowls for transporting liquid slag. Eastern-European Journal of 
Enterprise Technologies, 1 (7 (127)), 99–106. https://doi.org/10.15587/1729-
4061.2024.299180

DOI: 10.15587/2706-5448.2025.325695

CONSTRUCTION OF A KINETIC EQUATION OF 

CARBON REMOVAL FOR CONTROLLING STEEL 

MELTING IN THE METALLURGICAL SYSTEM "CUPOLA 

FURNACE – SMALL CONVERTER"

pages 19–23

Dmytro Makarenko, Senior Lecturer, Department of Ecology and Technogenic 
Safety, National Aerospace University "Kharkiv Aviation Institute", Kharkiv, 
Ukraine, e-mail: d.makarenko@khai.edu, ORCID: https://orcid.org/0000-
0002-4672-2880

Tetiana Selivorstova, PhD, Associate Professor, Department of Information 
Technology and Systems, Ukrainian State University of Science and Technologies, 
Dnipro, Ukraine, ORCID: https://orcid.org/0000-0002-2470-6986

Yuriy Dotsenko, PhD, Associate Professor, Department of Foundry Produc-
tion, Ukrainian State University of Science and Technologies, Dnipro, Ukraine, 
ORCID: https://orcid.org/0000-0002-7734-7884

Iryna Osypenko, PhD, Associate Professor, Department of Foundry Produc-
tion, Ukrainian State University of Science and Technologies, Dnipro, Ukraine, 
ORCID: https://orcid.org/0000-0002-7119-9278

Oleksandr Dzevochko, PhD, Associate Professor, Head of Department of Tech-
nological Systems Automation and Environmental Monitoring, National Technical 
University "Kharkiv Polytechnic Institute", Kharkiv, Ukraine, ORCID: https://
orcid.org/0000-0002-1297-1045

Alevtyna Pereverzieva, Assistant, Department of Technological Systems Auto-
mation and Environmental Monitoring, National Technical University "Kharkiv 
Polytechnic Institute", Kharkiv, Ukraine, ORCID: https://orcid.org/0000-0003-
2072-2521



ABSTRACTS AND REFERENCES: 

METALLURGICAL TECHNOLOGY

71TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No. 2/1(82), 2025

ISSN-L 2664-9969; E-ISSN 2706-5448

Alona Dzevochko, PhD, Associate Professor, Department of Technological 
Systems Automation and Environmental Monitoring, National Technical Uni-
versity "Kharkiv Polytechnic Institute", Kharkiv, Ukraine, ORCID: https://orcid.
org/0000-0001-5988-5577

The object of research in the paper is the process of steelmaking in a small 
converter, which works in tandem with a cupola furnace.

The existing problem is that the control of the process of obtaining steel in an 
oxygen converter is complicated by the need to determine in real time the current 
chemical composition of the melt, in particular carbon. This is due to the fact that 
the rate of carbon removal is too high, as a result of which the process of carbon 
removal is transient. Therefore, it is too difficult to implement regulation based 
on feedback on continuous measurement.

The presence of the specified problem requires solutions related to the pos-
sibilities of developing or improving software control of the process.

It is shown that in certain sections of the process within each time section 
of oxygen purging of the melt in the converter, the kinetic curve has a linear 
form with a constant coefficient value in front of the inlet mine. But the value 
of the initial coefficient for each equation that describes the process within 
its limits changes. This allows to state that in case of a change in the initial 
condition, the kinetic curves shift relative to each other in parallel. On this 
basis, a system of equations has been constructed that describes the process 
of carbon removal in a small oxygen converter that receives liquid iron from 
a cupola furnace.

It has been shown that to use the obtained system of equations, it is neces-
sary to know the initial carbon content in the melt discharged from the cupola 
furnace, and it depends on the method of oxygen supply to the cupola furnace. 
Based on the modeling of this process in two variants – using a "sharp blow" and 
supplying oxygen to the air blown into the tuyeres, a nomogram has been con-
structed. It allows to determine the initial carbon content for the practical use of 
the obtained system of equations.

Using the obtained system makes it possible to determine the time after 
which oxygen cutoff should be made. This will allow to decide to implement 
software control of the melt blowing process in the converter.

The presented study will be useful for machine-building enterprises that 
have foundry shops in their structure, where cast iron is smelted for the manu-
facture of castings.

Keywords: cupola melting, converter, oxygen blowing, sharp blast in a cu-
pola furnace, kinetic equations.
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The object of research is the processes of multiphase filtration in porous 
media. These processes occur when carbon dioxide (CO2) is injected into oil 
reservoirs to increase oil recovery. The object is also the interphase phenomena, 
geochemical interactions and technological operations for well control associ-
ated with these processes.

One of the most problematic areas is the lack of understanding of complex 
relationships. These relationships exist between physicochemical processes at 
the micro level (interfacial tension, wettability, solubility, adsorption, geochemi-
cal reactions) and macroscopic characteristics of the reservoir (permeability, 
porosity, heterogeneity). Technological parameters of CO2 injection (pressure, 
temperature, speed, volume) are also important. This leads to suboptimal selec-
tion of technologies for increasing oil recovery technologies, premature CO2 
breakthroughs, low oil recovery ratios, and also complicates the prediction of the 
behavior of the "reservoir – fluid – CO2" system in the long term, in particular, 
from the point of view of CO2 storage safety. Another problematic area is the 
limitation of existing empirical models describing the impact of CO2 injection 
on well productivity, which do not fully take into account the heterogeneity of 
the reservoir and the complexity of physicochemical processes.

A comprehensive overview of the mechanisms of CO2 interaction with 
reservoir fluids and rock has been obtained. The impact of supercritical CO2 on 
interfacial tension, wettability, swelling and viscosity of oil has been analyzed. 
Geochemical reactions and their impact on permeability have been considered. 
CO2 mobility control has been investigated. Mathematical relations for the cal-
culation of throttling devices have been developed. An analysis of industrial data 
has been conducted, which revealed a nonlinear response of wells and allowed 
to refine regression models.

This provides the possibility of obtaining increased oil recovery rates and 
long-term CO2 binding. Compared with similar known methods, CO2 provides 
a decrease in interfacial tension, a decrease in oil viscosity, dissolution of residual 
oil and a potential reduction in greenhouse gas emissions. Refined regression 
models allow for a more accurate prediction of well productivity. The developed 
mathematical relationships provide effective well management. The results ob-
tained can be used in practice to optimize oil field development processes using 
CO2 injection technologies, as well as to assess and ensure the safety of long-term 
CO2 storage in geological formations.

Keywords: carbon dioxide, oil recovery, multiphase filtration, permeability, 
geochemical interactions, wettability, fittings.
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The object of study is the biopolymer system "X", which is used as a clay-free 
drilling fluid for development of productive horizons. Biopolymer system "X" is 
a  clay-free drilling fluid for drilling directional and horizontal wells, develop-
ment of productive horizons under high pressures and temperatures. 

A distinctive feature of the biopolymer system is a high level of mineraliza-
tion, increased heat resistance and high density, which significantly expands the 
scope of clay-free muds.

At the same time, this system has a number of significant advantages:
– high level of mineralization;
– increased heat resistance (operable up to 150 °C);
– high density, which expands the scope of application;
– provides a higher coefficient of recovery of reservoir permeability com-

pared to traditional weighted solutions;
– low content of colloidal particles, which reduces the risk of deterioration 

of reservoir performance;
– ability to control filtration properties at high temperatures and pressures.
The following disadvantages can be identified based on the research:
1. Significant increase in the filtration rate with increasing temperature 

(nonlinear dependence with a correlation coefficient of 0.773).
2. The need to maintain a constant concentration of potassium chloride 

(~3 %) to ensure the development quality of productive formations.
3. Difficulty in controlling the properties due to the need to accurately select 

the concentrations of various components (sodium chloride and organomineral 
colmatant).

The optimal ratio of components to ensure the stability of the system at tem-
peratures up to 150 °C was obtained: sodium chloride concentration 15–20 %, 
stabilizer 0.75–1 %. This is due to the fact that the proposed composition has 
a  number of features of synergistic interaction of the components, in particular 
the formation of stable complexes between biopolymers and sodium ions, which 
prevents the thermal destruction of polymer chains at high temperatures. At the 
same time, the stabilizer forms an additional protective layer around the polymer 
molecules, ensuring their resistance to oxidation and hydrolysis under high pres-
sure of up to 7 MPa.

The obtained research results indicate the possibility of effective use of the 
biopolymer system at high temperatures and pressures due to the thermostabiliz-
ing effect of sodium chloride and organo-mineral colmatant.

Keywords: biopolymer system, rheological properties, biopolymer stability, 
formulation optimization, high-temperature stability.
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The object of research is systems for online monitoring of the technical con-
dition of oil-filled high-voltage electrical equipment during operation, which are 
used for automated diagnostics of the technical condition of equipment, resource 
forecasting and reducing of accidents.

The work is devoted to finding opportunities to reduce the cost of online 
monitoring systems, taking into account the military situation in Ukraine. The 
problem is caused by the need to use such systems to increase personnel safety 
and reliability of power grids, reduce the risk of failures due to deterioration of 
the technical condition of equipment due to unforeseen resource depletion or ac-
celerated development of hidden defects due to military actions (excessive short-
circuit currents, overvoltage). But taking into account the fact that the restoration 
of the power structure of Ukraine takes place in conditions of limited financial 
resources, one of the important tasks is to use online monitoring systems with an 
optimal price/diagnostic capabilities ratio to ensure the required level of diagnos-
tics with a reduction in material costs for such systems.

The paper presents the results of an analytical study of the operation of on-
line monitoring systems operated at various facilities over the past 20 years. The 
approach to diagnostics under operating voltage proposed in this study is aimed, 
first of all, at preventing emergency situations caused by the most frequent causes 
of accidents associated with: partial breakdown of capacitor insulation, increase 
in relative moisture saturation of transformer oil, appearance of dissolved gases 
in oil. The use of such an approach will increase the reliability of the power in-
frastructure and improve fault detection and preventive maintenance strategies 
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while reducing the costs of organizing automated diagnostics in relation to "full-
range" online monitoring systems of high-voltage equipment, which have been 
actively installed in Ukraine in recent years.

Keywords: online monitoring systems, transformer oil, accident preven-
tion, dissolved gas analysis, partial insulation breakdown.
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The object of research is the technological processes of corn grain drying, energy 
plants. One of the most problematic areas for agricultural producers is providing en-
ergy for technological processes of bringing grain material to the indicators of product 
sales. And during the war and post-war period in Ukraine, this requires non-standard 
approaches and ways of implementation. Therefore, for operation in autonomous 
mode, the technology involves the use of biomass, electricity from solar panels and/or  
a diesel generator to supply the coolant to the grain drying zone. The availability of 
biomass is ensured by cleaning grain material after harvesting and crop residues.

The study examined the technology of corn grain drying in "Agrotech-
service" LLC of the Poltava district of the Poltava region (Ukraine) using the 
Saphir  2134 modular grain dryer with an improved biomass boiler.
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The results of studies of the operation of a grain dryer using different types 
of fuel (gas, diesel fuel, alternative fuel) showed that the energy consumption for 
reducing humidity by 1 ton-percent was: for gas – 1.5 m3; for diesel fuel – 1.8 l; 
for biomass – 3.4 kg. The total cost of drying on a Saphir 2134 grain dryer was 
obtained, which is 0.205 USD, which is 3.7 times less than when using natural 
gas and 9.2 times less than when using diesel fuel. This is due to the fact that 
the proposed technology involves the use of an improved biomass boiler and 
alternative energy sources. This provides the possibility of obtaining average 
daily savings using a grain dryer of this model with an improved biomass boiler, 
which will be about 1.1 thousand USD. Compared to similar corn grain drying 
processes, these studies have shown the economic feasibility of using biomass 
as an energy material for the production of thermal energy in the corn grain 
drying process.

Keywords: corn grain drying, biomass, grain dryer, energy efficiency, bio-
fuel boiler, alternative energy sources.
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The object of research is the basic fuel consumption of a bus in standard 
urban cycles and identical conditions in real operation.

Standard driving cycles are used to estimate fuel consumption. This allows 
consumers to compare buses and choose the best one, and manufacturers in 
the process of improving buses also allow them to estimate fuel consumption. 
However, sometimes standards may not correspond to reality. Therefore, specific 
routes are developed for some cities, which requires significant development 
costs. This problem is solved by collecting reliable information on average fuel 
consumption with an operating period of 1 year and bus mileage of 40–90 thou-
sand km. As a rule, operating organizations do not provide such information. The 
development of electronic control systems allows to obtain information from 
"black boxes" additionally installed by the manufacturer, which record informa-
tion throughout the entire service life of the bus. This approach is implemented 
in this work.

Existing standards for determining fuel consumption in urban driving cycles 
are presented. The results of modeling and real tests are presented. Information 
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was collected from the "black boxes" on fuel consumption on 12 buses for 1 year 
of operation with mileage from 40 to 90 thousand km on Ataman A092N6 buses. 
Fuel consumption was 16.4–21.2 l/100 km when operating buses in one city 
(the manufacturer claims up to 23 l/100 km). This makes it possible to solve the 
problem of collecting reliable information on fuel consumption based on year-
round operation of buses, which has not been carried out in this format before.

The results of this study will allow operating organizations to see the real 
fuel consumption on Ataman A092N6 buses in the city. Implementation of this 
approach on other buses will allow obtaining data for interested organizations 
in a similar way. This will allow estimating fuel consumption without additional 
tests, which will reduce research costs.

Keywords: fuel consumption by buses, driving cycles, road tests, passenger 
transportation, urban cycle.
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The object of research is the circulation path of a water-water small modular 
reactor. The work is aimed at assessing the influence of corrosion intensity on the 
formation of sediments on the surfaces of the first circuit of the SMR 160 reac-
tor module. The analysis of the circuit structure was performed, the intensity of 
corrosion destruction and the intensity of sediments on the local sections of the 
circuit are evaluated. The circulation circuit of vertical architecture, the move-
ment of the coolant in which excites thermal pressure, created by heating in the 
core and cooling in the steam generator.

The methodology is based on the principle of material balance of the transi-
tion of corrosion products into the coolant and their sediment on the circuit 
surface. To estimate the speed of corrosion the results of complex studies con-
ducted at stations in normal operation and on the physical models of sections of 
the first circuit in the laboratory were used. Estimation of the speed of sediments 
is performed according to the ratios that take into account the impact of the con-
centration of the sedimented substance in the coolant, the thermal load of the site 
and the consumption of the coolant.

The calculations showed that the main source of iron oxides in the circuit is 
the surface of the steam generator, causing the average value of their concentra-
tion in the final areas, and zirconium oxides come from the surface of the core and 
retain the concentration close to the average along the entire tract.

The research results showed that the high corrosion stability of the structural 
materials of the circuit significantly limits the transition and accumulation of cor-
rosion products in the coolant. In turn, low concentrations of corrosion products 
in the coolant restrain the formation of their sediments on the surfaces of the core 
and steam generator. The values of the surface density of sediments and their 
average thickness are estimated.

Analysis of corrosion processes of structural materials and the distribution 
of their sediments in the circuit allow to predict the level of radiation contamina-
tion and to plan the service life of the system.
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The presented technique allows to evaluate the effectiveness of the water-
chemical regime used.

Keywords: modular reactor, water-chemical regime, corrosion, sediment, 
austenitic steel, zirconium.
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The object of research is the process of fuel mixture formation in a vortex 
combustion chamber located in the piston of a diesel engine.

Ineffective mixture formation leads to increased specific fuel consumption 
and harmful emissions into the atmosphere. The research addresses determining 
the conditions under which complete evaporation of droplets is achieved and 
the required ratio of the amount of fuel vapor and the available amount of air 
depending on the piston radius.

A mathematical model was created to describe the behavior of fuel drop-
lets under the influence of aerodynamic forces, heat transfer, and phase transi-
tion processes. The calculations determined the radial fuel vapor concentration 
and air-fuel ratio distribution. The study found that fuel droplets with sizes 
ranging to 90.7 µm are completely evaporated which contributes to volumet-
ric mixture formation. The model also identified regions where the mixture 
reaches stoichiometric conditions necessary for autoignition, particularly at  
a radius of r/Rc = 0.22.

This is explained by the rapid evaporation of small droplets, the number of 
which, as a function of the diameter distribution, is the majority, and their high 
speeds of movement relative to air and high mass transfer coefficients in the initial 
spraying area.

The study demonstrates that despite non-uniform fuel vapor distribution, 
volumetric mixture formation is achieved. The interaction between fuel droplets 
and the swirling air motion ensures adequate mixing, facilitating complete and 
efficient fuel combustion.

The results can be applied to optimize diesel engine designs by improving 
combustion chamber geometry and fuel injection strategies. The model is par-
ticularly useful for engines with high-pressure fuel injection systems. The work 
results contribute to developing more efficient diesel engines that comply with 
stricter emission regulations.

Keywords: droplet movement, evaporation, mixture formation, spray dis-
persion, volumetric combustion, excess air, steam unevenness.

References

1.	 Changxiong, L., Hu, Y., Yang, Z., Guo, H. (2023). Experimental Study of Fuel 
Combustion and Emission Characteristics of Marine Diesel Engines Using Ad-
vanced Fuels. Polish Maritime Research, 30 (3), 48–58. https://doi.org/10.2478/
pomr-2023-0038

2.	 Elkelawy, M., Alm ElDin Mohamad, H., Abd Elhamid, E., El-Gamal, M. (2022). 
A critical review of the performance, combustion, and emissions characteristics 
of PCCI engine controlled by injection strategy and fuel properties. Journal of 
Engineering Research, 6 (5). https://doi.org/10.21608/erjeng.2022.168050.1108

3.	 Smyth, T., Jaspers, I. (2024). Diesel exhaust particles induce polarization state-
dependent functional and transcriptional changes in human monocyte-derived 
macrophages. American Journal of Physiology-Lung Cellular and Molecular Physi-
ology, 326 (1), L83–L97. https://doi.org/10.1152/ajplung.00085.2023

4.	 Long, E., Carlsten, C. (2022). Controlled human exposure to diesel exhaust: 
results illuminate health effects of traffic-related air pollution and inform future 
directions. Particle and Fibre Toxicology, 19 (1). https://doi.org/10.1186/s12989-
022-00450-5

5.	 Richard, P. (2024). Feynman Center for Innovation. KIVA. Available at: https://
www.lanl.gov/engage/collaboration/feynman-center

6.	 AVL FIRE™ M. Simulations That Challenge Reality. Available at: https://www.avl.
com/en/simulation-solutions/software-offering/simulation-tools-a-z/avl-fire-m

7.	 VECTIS. Realis Simulation. Available at: https://www.realis-simulation.com/
insights/brochures/vectis/



ABSTRACTS AND REFERENCES: 
TECHNOLOGY AND SYSTEM OF POWER SUPPLY

78 TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No. 2/1(82), 2025

ISSN-L 2664-9969; E-ISSN 2706-5448

8.	 ANSYS. Available at: https://www.ansys.com
9.	 Millo, F., Piano, A., Roggio, S., Pastor, J. V., Micó, C., Lewiski, F. et al. (2022). 

Mixture formation and combustion process analysis of an innovative diesel 
piston bowl design through the synergetic application of numerical and optical 
techniques. Fuel, 309, 122144. https://doi.org/10.1016/j.fuel.2021.122144

10.	 Yazar, O., Demir, B. (2022). Development of the Software Program That Can 
Account the Combustion, Emission and Engine Performance Values of Internal 
Combustion Engines. European Journal of Technic, 12 (2), 129–136. https://doi.
org/10.36222/ejt.1147020

11.	 Wang, D., Shi, Z., Yang, Z., Chen, H., Li, Y. (2022). Numerical study on the 
wall-impinging diesel spray mixture formation, ignition, and combustion charac-
teristics in the cylinder under cold-start conditions of a diesel engine. Fuel, 317, 
123518. https://doi.org/10.1016/j.fuel.2022.123518

12.	 Strauß, L., Rieß, S., Wensing, M. (2023). Mixture formation of OME3−5 and  
1-Octanol in comparison with diesel-like Dodecane under ECN Spray A condi-
tions. Frontiers in Mechanical Engineering, 9. https://doi.org/10.3389/fmech. 
2023.1083658

13.	 Xiang, L. W., Sapit, A., Azizul, M. A., Darlis, N., Abidin, S. F. Z., Ismail, M. M., 
Andsaler, A. (2023) Effect of High Ambient Temperature and Pressure on Spray 

Penetration Length Using Computational Fluid Dynamics. Fuel, Mixture Forma-
tion and Combustion Process, 5 (1).

14.	 Nur Syuhada, M. Y., Norrizam, J., Shaiful Fadzil, Z., Imadduddin, R., Muhammad 
Nazif, M., Norrizal, M. et al. (2023). Combustion Strategies in Controlling the 
Combustion Process and Emission for Internal Combustion Engines: A Review. 
Fuel, Mixture Formation and Combustion Process, 5 (2).

15.	 Koval, V. P., Al Rusan, A. A. (2003). Pat. 56266 UA. Kamera zghoriannia dyzelnoho 
dvyhuna. MPK: F02B 23/04. published: 15.05.2003, Bul. No. 5.

16.	 Al Rusan, A. A. D. (2003). Obiemne sumishoutvorennia u vykhrovii kameri, yaka 
zapovniuietsia. [Dysertatsiia na zdobuttia stupenia kandydata nauk; Natsionalna 
metalurhiina akademiia Ukrainy].

17.	 Raushenbakh, B. V., Belyy, S. A., Bespalov, I. V., Borodachev, V. Ya., Volynskiy, M. S.,  
Prudnikov, A. G. (1967). Physical principles of the working process in combustion 
chambers of jet engines. Wright-Patterson Air Force Base, FTD-MT-65–78.

18.	 Koval, V. P., Al Rusan, A. A. (2002). Dvizhenie ispariaiushchikhsia kapel v glukhoi 
vikhrevoi kamere sgoraniia porshnia dizelnogo DVS. Integrirovannye tekhnologii 
i energosberezhenie, 4, 59–66.

19.	 Bretsznajder, St. (1962). Własności gazów i cieczy. Warszawa: Wydawnictwa 
Naukowo-Techniczne. 


