Competitive analysis of the company's environment is a key tool for assessing the economic
security of the company. The presence of a company's competitive advantages ensures its stable
position in the industry.

In this study the competitive analysis of 21 largest transport enterprises in Russia was carried
out using cluster analysis by Ward's method and k-means. It was determined that it is optimal to
divide this industry into 4 competitive groups - competitive superiority, sustainable competitive
position, crisis competitive position and competitive parity. Clustering into 4 classes allowed us to
assess the strengths and weaknesses of each group of companies.

The market leader was the railway company JSC "Russian Railways", which was singled out
as a separate class. This is due to the fact that JSC "Russian Railways" is the key railway company
in Russia, the largest railway carrier, owner and builder of public railway infrastructure.

Further research could explore the impact of external factors on the competitive positioning of
these companies, as well as delve into strategies for enhancing competitive advantages and
addressing weaknesses within each group. Additionally, investigating the long-term sustainability
of these competitive positions and potential shifts in market leadership dynamics could provide
valuable insights for strategic decision-making in the transport industry.
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Improvement of the exploitation performance of light vehicle internal

combustion engines by addition of hydrogen fuel
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Abstract Transport is one of the main elements of development of our country. Development
prospects of our country largely depend on the possibility of fueling vehicles. The increasing cost
of petroleum-derived liquid hydrocarbon fuels, the depletion of their reserves, and the problems
of environmental pollution are forcing humanity to conduct scientific research to reduce
transportation or to develop new ways to provide alternative fuel energy for car engines. The
internal combustion engine, which is the main energy device of motor vehicles, requires solving
fuel and environmental problems. A promising way to solve the fuel and environmental problems
of the internal combustion engine is to use hydrogen fuel.
Keywords hydrogen, gasoline, alternative fuel, alcohol, natural gas, energy, methanol, ethanol.
JEL codes Q01 ¢ Q4 » Q56 » Q57

1 Introduction

Resolution PR-4422 of the President of the Republic of Uzbekistan dated August 22, 2019 "On
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urgent measures to increase the energy efficiency of the economy and social networks, introduce
energy-saving technologies and develop renewable energy sources”. Comprehensive measures
aimed at solving tactical and strategic main tasks. In the industrial sector, this means rapid
modernization of enterprises, technical and technological re-equipment, introduction of modern
flexible technologies, increasing the competitiveness of enterprises due to the introduction of a
strict economic regime, transition to international quality standards, and large-scale expansion of
production. introduction of innovative technologies [1], [2].

Transportation is one of the main elements of modern civilization. Its condition and
development prospects largely depend on the possibility of fueling vehicles. The increase in the
price of liquid hydrocarbon fuels, the depletion of their reserves and the problems related to
environmental pollution require humanity to reduce transportation or to develop new methods of
providing transportation with alternative energy. Prospects for solving the fuel and environmental
problems of the internal combustion engine, which is the main energy device of vehicles, are
related to the use of hydrogen in the future [3].

2 Materials and Methods

Currently, the internal combustion engines of ground transport and transport-technological
vehicles occupy the first place in terms of energy production in the overall global energy balance.
According to the data provided by MAGATE, OPEK, UNO Industrial Development Department
and the prediction of the International Energy Agency (IEA), the share of oil in the world energy
balance in 2030 will be 40%, gas - 27%, coal - 24%, others - 9%. Table 1 presents the world's
predicted fuel-energy balance for 2010-2050.

Table 1 Predicted fuel energy balance of the world for 2010-2050 years, (%)

Types of energy 2010 2020 2050
sources
Oil 35...39 30 28...29
Natural gas 24...25 29 28...30
Coal 18...19 17 22...24
Others 13...14 24 20

Currently, in the world, approximately 5 billion in 1 year. tons, in Russia - 0.5 billion. tons, in
Uzbekistan - 6 million tons of oil are being extracted. It should be noted that 19 min. barrels (2.9
million tons) of oil are used, and according to the American Petroleum Institute, 43% of oil
products are used as light fuel for cars, 11% - as diesel fuel, 9% - as aviation fuel, 16% - oil, tar,
plastic as fuel, 4% as furnace fuel, 5% as heavy fuel and 12% as miscellaneous fuel. Such a trend
requires constant attention to the consumption of primary energy resources (Table 2).

Table 2 Prediction of the consumption of primary energy resources in the world

Types of energy 2001 2025
sourees 1018 BTU* % 1018 BTU %
Qil 156,5 38,7 240,7 37,6
Natural gas 93,1 23,1 181,8 28,4
Coal 95,9 23,7 139,0 21,7
Nuclear fuel 26,4 6,5 28,6 4,5
Hydropower and other
types of energy resources 32,2 8,0 50,0 7.8
erall 404,1 100,0 640,1 100,0

* BTU — British thermal unit
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Such dynamics of the use of petroleum products forces them to look for replacement motor
fuels.

In this regard, in almost all highly developed countries, scientific and practical works related to
the rationalization of the balance of fuel and energy resources and alternative fuels for various
types of transport, as the most energy-consuming sector of the economy, are being carried out.

Alternative fuels include: synthetic gasoline derived from coal, oil shale, peat, natural gas,
benzo-methanol and benzo-ethanol blends, hydrogen, liquefied petroleum gas (LPG), compressed
natural gas (CNG) or liquefied natural gas (LNG), gas (SuyuTG), gas generator, domain, plastic
gases, biogas, gas condensate fuels, ammonia, water-fuel emulsions, etc.

According to the above, alternative fuels can be classified according to a number of their
characteristics. (Figure 1) [4, 5, 6, 7, 8].

| Alternative motor fuels

Upon recsipt On the ability to give heat
’ {energy capacity or energy density)
Natural {derived Synthetic High Average Low
from petroleum) {non-petroleum) >31.4 MJ/im* 12.6...31.4 MJim® <12.6 MJ/m®
According to the state of the unit | | By state of space
Gaseous Liquid Liquefied gas Single phase Multiphase
According to the method of use in ICE | |Ar.r.ording to the method of transmission to ICE
Primary fuel Additional fuel Alon?n;:h the Separate from the main
| Continuous ‘ | Discrete I
According to the value of the working pressure According to the task
in the fusl tank
‘ High | Medium ’ Low ‘ A functional | Multifunctional
JAcnord‘mg to the method of delivery to the consumer | | According to the application prediction |
” In the
Stationary Portable Pipeline s dGE In the future distant
future St

l By component composition ]

| Single component } | Multi-component |

Fig. 1 Classification of alternative motor fuels.

In addition, they can be divided into domestic, promising and other alternative fuels.

Emission of toxic substances in the used exhaust gases of internal combustion engines: nitrogen
oxides (NOy), carbon monoxide (CO), carbon dioxide (CO.), sulfur oxides (SOx), hydrocarbons
(CnHm), soot, ammonia (NHs), aldehydes (CnH2nO) and polycyclic aromatic hydrocarbons and
benzopyrene are the most dangerous for human life [9-10].

3 Results and Discussion

The total amount of toxic substances released into the atmosphere by land transport and
transport-technological means is more than three times the volume of toxic substances released by
industrial enterprises.

They enter the atmospheric air, water and soil, have a negative impact on people and the
environment, lead to the deterioration of people’s living conditions, and a decrease in the quality
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of plant and livestock products.

When the fuel consumption of a passenger car with a spark-ignition engine is 8 liters (6 kg) per
100 km in the combined mode, for the optimal operation of the engine, 13.5 kg of air is consumed
for 1 kg of gasoline combustion and 14.5 kg of exhaust emissions are released. Their composition
is presented in Table 3.

Operational characteristics of engine oil in production, transportation, storage, testing and
mixing, which describe its usefulness when used for its purpose, and therefore define the scope of
application of this product.

Operational characteristics of motor fuels in production, transportation, storage, testing and use,
which describe their usefulness when used for their purpose, and therefore define the scope of
application of this product.

As the main energy indicator of an internal combustion engine, power depends on the energy
properties of the fuel used or the value of the heat of combustion. The heat of combustion of the
resulting combustible mixture varies over a wide range depending on the value of the air excess
coefficient or the composition of the combustible mixture. [11,12].

Table 3 Composition of car exhaust gases, % by volume

Engine

Components carburetor nozzle

N2 72-75 74-76

02 0,3-0,8 1,5-3,6

H20 3-8 0,8-4

CO2 10-14,5 6-10

CO 0,5-1,3 0,1-0,5
NOx 0,1-0,8 0,01-0,5
CxHy 0,2-0,3 0,02-0,5
Aldehydes 0-0,2 0-0,01
Particles, g/m? 0,1-0,4 0,1-1,5
Benzopyrene, mkg/m3 10-20 Till 10

Alternative fuels used in vehicles using internal combustion engines in the world include:

- methanol, denatured ethanol and other alcohols;

- with gasoline or diesel fuel and mixtures containing alcohol;

- natural gas (compressed or liquefied);

- liquefied petroleum gas;

- hydrogen;

- liquid fuels derived from coal and biological materials.

Currently, issues of production of alternative fuels other than oil are being considered. Of these,
methanol, hydrogen and ammonia are attracting the most attention [13, 14,15].

It is possible to achieve complete absence of SO, SO, and CH in exhaust gases when using
hydrogen as motor fuel. In this case, when the engine is running on a slightly leaner mixture, it
produces more NOy than when running on gasoline due to the higher combustion temperature of
hydrogen, the ESE test shows lower NOy emissions compared to running on gasoline (due to the
use of leaner hydrogen-air mixtures).

Today, the price of hydrogen is very high, in addition, when the engine is switched to hydrogen
supply, the maximum power decreases, re-ignition (ignition and combustion of the mixture in the
intake system) occurs, "hydrogen embrittlement” occurs as a result of hydrogen saturation in the
surface layers of metals. Storage of gaseous H on board a vehicle (due to the low volumetric heat
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of combustion of hydrogen gas) or storage of liquid Hz in cryogenic tanks, as well as production,
transportation and storage of Hy, are difficult.

4 Conclusion

The only gas released from burning hydrogen is water vapor, which appears as natural water.
The source for this process is the electrolysis of hydrogen from water. This closed cycle, whichis
the basis of the idea of hydrogen energy, makes hydrogen one of the most environmentally friendly
fuels.

It seems that the environmental problems of big cities would be completely solved with the
transition of transport to hydrogen fuel. However, such a transition faces a number of problems,
including:

- the need for high energy consumption for the production of hydrogen by electrolysis of water;

- the need to use special super-hermetic containers for storing and transporting hydrogen,
because due to the small size of its molecules, it has a high permeability.

In addition, using hydrogen in conventional internal combustion engines not only makes them
run cleaner, but also increases thermal efficiency and improves operational flexibility.
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Investigation of The Influence of The Evenness of Road Surfaces on Traffic

Safety
Muzrab Daropov, Abrorbek M. Axrarov,
Tashkent State Transport university, Uzbekistan

Abstract: The weather and climatic conditions have the most significant impact on the drivability and
evenness of roads. Therefore, when designing the pavement, the dimensions of each layer are chosen
taking into account the local climatic conditions of the road construction area. During operation, each
highway is continuously exposed to natural factors: climatic, hydrological and hydrogeological, as well
as terrain. All these factors can be conditionally combined and called the *“external environment ™. The
analysis of the interaction of the components of the “highway external environment” is important in
assessing the evenness of the coating and they ultimately affect the strength and durability of the
pavement. These factors are ofgreat importance in ensuring road safety.

Keywords:traffic safety, road, the weather and climatic conditions, climate change, construction area.

1 Introduction

In the 2020s, the mountainous sections of the A - 373 highway that passed through the “whip” pass
(185 - 285 km) carried freight at the rate of 16.2 min tons per year. At the beginning of 2022, the speed
of movement of vehicles on these sections of the road amounted to 10415 auto/day, and in the middle
of the year-15851 auto/day, in October, the speed of movement of vehicles amounted to 18250
auto/day (figure 1.1) [1].

According to road terminology the evenness of the road, the quality of the road. determined by
the presence of irregularities on it, causing the wheels and body of vehicles to oscillate.

Prof. V.V. Silyanov has established the main causes of the destruction of the pavement, which
lead to a deterioration in the condition of the evenness of the road as a whole [2]. The main causes of
destruction may be: poor quality of work, insufficient or incorrect accounting of hydro-geological
conditions, the use of low-quality materials. Timely repair of destroyed sections of the road surface is
of great importance in ensuring the stability of the pavement. The appearance of remaining
(irreversible) deformations that are not eliminated in a timely manner leads to significant damage, both
under the influence of the movement of cars and under the influence of weather and climatic factors
[3].

The strength of the pavement is the most important indicator of the transport and operational
condition of the highway, which must be regularly evaluated throughout its service life. As long as the
high strength of the road surface provides good indicators ofroad evenness [4].

The strength qualities of the pavement are determined, first of all, by the resistance of the
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