VK 621.318:004.94

Oleh Pidlisniy', Olena Syvachuk®

Istudent of group E-413m (en) NU “Zaporizhzhia Polytechnic”
Zsenior teacher NU “Zaporizhzhia Polytechnic”

FIELD MODELING IN ELECTRICAL ENGINEERING

Field modeling in electrical engineering is a method used to analyze
and study electric fields in various systems, devices, and materials. This
approach plays a crucial role in designing, optimizing, and analyzing
electrical systems, ensuring their efficient operation and reliable
protection against external influences.

The principle of field modeling relies on the numerical solution of
Maxwell’s equations, which depict the behavior of electric and magnetic
fields in both space and time. Using specialized software tools such as
the finite element method (FEM), finite difference method (FDM), and
finite volume method (FVM), electromagnetic fields can be numerically
modeled under various conditions.

Field modeling allows engineers to analyze parameters such as the
distribution of electric and magnetic fields, current density, voltage,
potentials, and other characteristics of the system. This helps engineers
and designers improve device geometries, select appropriate materials,
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improve electromagnetic compatibility, and ensure the safety of electrical
systems.

One of the key advantages of field modeling is the ability to conduct
virtual experiments, significantly reducing the time and costs involved in
developing new devices and systems, as well as in testing and debugging
them. Additionally, field modeling enables predicting the behavior of the
system under various operating conditions and addressing issues related
to electromagnetic compatibility and immunity. In conclusion, field
modeling in electrical engineering is a powerful tool that allows
engineers to understand, analyze, and optimize the behavior of
electromagnetic fields in various systems and devices, leading to improved
performance, reliability, and safety.

Field modeling in electrical engineering also enables the investigation of
complex phenomena such as electromagnetic interference (EMI) and
electromagnetic compatibility (EMC). By simulating how electrical fields
interact with each other and with the surrounding environment, engineers can
identify potential sources of interference and design systems to mitigate their
effects. This is particularly important in applications where multiple electronic
devices operate in close proximity, such as in automotive electronics,
telecommunications, and industrial automation.

Furthermore, field modeling plays a crucial role in the design and
optimization of electromagnetic sensors and actuators. For example, in the
design of magnetic resonance imaging (MRI) machines, field modeling helps
engineers improve the magnetic field distribution for improved imaging
quality and patient safety. Similarly, in the design of electromagnetic actuators
for robotics and automation, field modeling allows engineers to optimize
the magnetic field strength and distribution to achieve precise control and
efficient energy conversion.

Moreover, field modeling is essential for the development of
innovative technologies such as wireless power transfer (WPT) and
electromagnetic propulsion systems. By simulating the behavior of
electromagnetic fields in these systems, engineers can refine the design
parameters to maximize efficiency, range, and safety.

In summary, field modeling in electrical engineering is a versatile and
powerful tool that enables engineers to analyze, optimize, and innovate in a
wide range of applications, from electronic devices and systems to advanced
technologies such as wireless power transfer and electromagnetic propulsion.
By providing insights into the behavior of electromagnetic fields, field
modeling accelerates the development of new technologies and contributes to
the advancement of electrical engineering as a discipline.
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