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METHODS FOR IMPLEMENTING RESOURCE-SAVING
TECHNOLOGIES IN RAILWAY TRANSPORT

Nerubatskyi V. P., Hordiienko D. A.
Ukrainian State University of Railway Transport
(Ukraine)

Introduction. Railway transport plays an important role in the global economy, ensuring
the movement of goods and passengers over long distances. However, in the context of growing
environmental awareness and the need for efficient use of resources, there is a need for the
development and implementation of resource-saving technologies [1].

Relevance of the research. There is a wide range of resource-saving technologies
applicable in the railway industry [2, 3]. These technologies include electrification, lightweight
materials, intelligent control systems and waste recycling. However, their successful
implementation requires collaboration between governments, industry and society, as well as
investment in research and development of new technologies.

The studies [4, 5] considers modern trends and innovations aimed at sustainable
development of the transport system. Particular attention is paid to electrification and intelligent
control systems to reduce energy consumption and emissions of harmful substances.

The studies [6, 7] presents strategies and technologies aimed at reducing resource and
energy consumption in the railway industry. The authors analyze various approaches to energy
management, including fuel efficiency, route optimization, and the use of alternative energy
sources.

Formulation of the problem. It is necessary to find and implement technologies that
will create a more sustainable and efficient railway system that can meet the needs of modern
society with minimal harm to the environment.

Research of the results. There are several innovations aimed at improving the efficiency
and environmental sustainability of railway transport (Figure 1).

Resource-saving technologies in railway transport
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Figure 1 — Resource-saving technologies in railway transport

One of the most effective ways to reduce your environmental impact is to switch from
traditional diesel engines to electric systems. Electrification of railway transport can significantly
reduce emissions of harmful substances into the atmosphere and reduce dependence on
petroleum products.

Energy saving systems also play an important role in improving the efficiency of railway
transport. Using regenerative braking converts the kinetic energy released when a train brakes
into electrical energy, which can then be used to power other trains or be fed back into the grid.

The use of lightweight materials such as aluminum and composites in the construction of
carriages and railway transport infrastructure reduces the weight of trains and, as a result,
reduces energy consumption and CO2 emissions. In addition, innovations in train design improve
aerodynamic performance, which also helps reduce energy consumption.
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The introduction of intelligent transport management systems makes it possible to
optimize routes, travel speed and fuel consumption. Automatic train control technologies can
reduce fuel consumption through smoother speed control and optimized braking.

The use of equipment condition monitoring and predictive maintenance systems allows
you to identify problems before they occur, which reduces the risk of accidents and malfunctions
and increases the service life of equipment.

The use of resource-saving technologies includes not only reducing energy consumption,
but also effective waste management and recycling. Many materials used in the railway industry
can be recycled and reused, helping to reduce waste and reduce environmental impact.

Introduction of renewable energy sources such as solar panels and wind turbines installed
in stations and trains. This can provide energy to various systems such as lighting, air
conditioning, etc. And also placed along railway tracks or at stations, can provide electricity to
some sections of the railway network.

Conclusion. Resource-saving technologies play a important role in the development of
sustainable railway transport. Electrification, the use of lightweight materials, intelligent control
systems and waste recycling are all innovations that help reduce resource consumption, lower
emissions and improve the economic efficiency of railway transport. The development and
implementation of these technologies is a important step towards creating a sustainable and
efficient railway transport system capable of meeting the needs of modern society without
compromising the environment.
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