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Anomauin
B pobomi onucarno easicnusicmo 3axucmy 8i0 el1eKMPOMAZHIMHO20 SUNPOMIHIOBAHHSL.
Kiro4oBi ci1oBa: 3aXHCT, €1EKTpOMarHiTHE BUIIPOMiHIOBaHHS, CKPaHYBaHHs, XapaKTEPUCTUKA EKPAHY.

Abstract
The paper describes the importance of protection against electromagnetic radiation..
Keywords: protection, electromagnetic radiation, shielding, screen characteristics.

Introduction

In recent years, both in Ukraine and around the world, much attention has been paid to shielding
electromagnetic fields and radiation [1-9]. This is due to the growing requirements for protecting people
from this physical factor, and ensuring electromagnetic compatibility of technical means. The relevance of
work in this field in Ukraine is due to the gradual transition to pan-European standards and standards for
both electromagnetic safety of the population and employees, as well as electromagnetic compatibility of
Electrical and electronic devices and devices for various purposes and applications [10-17]. In the conditions
of saturation of modern premises with various technical means and their wide radiation spectrum, the task
arises to develop and implement protection systems against their impact in industrial and domestic
conditions that meet modern requirements.

Research results

Shielding of radiation sources is used to reduce the intensity of the electromagnetic field in the workplace.
Screens made of metal sheets or grids in the form of locked chambers, cabinets or enclosures are used [5-7].

Fig. 1 — Block diagram of workplace shielding from electromagnetic radiation:
1 — Workplace; 2 — metal plate; 3 — radio-absorbing material

The main characteristic of the screen is the degree of attenuation of the electromagnetic field, that is, the
efficiency of shielding, which is the ratio of E, H, w at a given point in the absence of a screen to Ee, He, ve
at the same point with the screen.

The degree of attenuation of the electromagnetic field depends on the depth of penetration of the high-
frequency current into the thickness of the screen (fig. 2). The greater the magnetic permeability of the
screen and the higher the frequency of the shielded field, the lower the penetration depth and the required
screen thickness.
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Fig. 2 — dependence of the penetration depth of the electromagnetic field for different materials

Screen designs and sizes may vary depending on the application conditions. Structures can be closed or
open, reflective or absorbent. For absorbent screens, a base made of rubber, foam rubber, polystyrene, etc.
with electrically conductive additives (activated carbon, soot, carbonyl iron powder), as well as ceramic-
metal compositions are used. For reflective screens, the best materials are copper, brass, aluminum, and steel.
The effectiveness of screens depends on the EMF frequency, screen material, size, and design quality.
Screens can be solid or mesh. Knowing the characteristics of the metal, you can calculate the thickness of the
screen 6, mm, which provides the necessary attenuation of electromagnetic fields at a given distance
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where w= 27f — AC angular frequency, rad / s;

1 — magnetic permeability of the protective screen metal, G / m;
y— electrical conductivity of the screen metal, (Ohm-m)™;
E, — efficiency of screening in the workplace, expressed from the formula
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ne Hy i Hyy — maximum values of the strength of the magnetic component of the field at a distance X, m,
from the source, respectively, without a screen and with a screen, A/ m.
The Hy intensity can be determined from the expression
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where wand a — number of turns and coil radius, m;
I — current in the coil, a;
X — distance from the source (coil) to the workplace, m;
[Fm — coefficient determined by the ratio X/a — (at X/a > 10 S,=1).

If the permissible electrical component of the E; field is regulated, the magnetic component can be
determined from the expression
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ne f — field frequency, Hz.

Thus, one of the most effective technical means of protection against electromagnetic radiation in the
radio frequency range is shielding. Materials with high electrical conductivity are used for screens. The
principle of operation of protective screens is based on the absorption of radiation energy by the material
with subsequent discharge into the ground, as well as on its reflection from the screen.

Conclusions

The need for electromagnetic compatibility is due to the fact that in real operating conditions of
equipment there is a considerable number of different types of radiation, and the joint correct and reliable
operation of technical means is impossible without ensuring electromagnetic compatibility (EMC). Failure of
technical means or improper operation can cause an accident, including a system one. In addition, violations
can be either reversible or irreversible. EMC of technical means should be provided at all stages of their
"life": both during design, commissioning, and during operation.
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