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Abstract:  Radiation is the emission or transmission of energy in the form of waves or 

particles. It is often categorized as either ionizing or non-ionizing. Ionizing radiation has 
sufficiently high energy to ionize atoms. The kinetic energy of particles of non-ionizing 
radiation is too small to ionize atoms. Non-ionizing radiation includes the spectrum of 
ultraviolet (UV), visible light, infrared (IR), microwave (MW), radio frequency (RF), and 
extremely low frequency (ELF). In this paper, we first describe IR radiation characteristics 
and applications and then we describe protection methods against IR radiation.  

Keywords: non-ionizing radiation, infrared radiation, detectors, infrared thermography, 
protection 

 
 
 
1. INTRODUCTION  
 
Electromagnetic (EM) radiation is the propagation of electromagnetic waves - 

synchronized oscillations of electric and magnetic fields - through space at the speed 
of light. It includes all types of electromagnetic waves, from low-frequency waves to 
microwaves and the optical spectrum to high-frequency X-rays and gamma rays. 
Part of the wavelengths from 380 nanometers to 760 nanometers belongs to visible 
light, and each wavelength within this range has one color [1]. The entire color 
spectrum is contained in the white light of the sun. In general, the electromagnetic 
spectrum can be divided into ionizing and non-ionizing radiation. Ionizing radiation 
is radiation whose energy is sufficient to remove tightly bound electrons from the 
orbit of the atom when interacting with it, thus ionizing the atom [2]. Ionizing 
radiation can be a product of nuclear fission, nuclear fusion, radioactive decay, 
extremely hot objects, and accelerated charges. Ionizing radiation includes X-rays 
(X-rays), gamma rays, and cosmic rays, which can harm human cells. Lower energy 
rays include radio waves, visible light, microwaves, infrared and ultraviolet rays, 
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which do not have the power to ionize an atom and are called non-ionizing rays. 
Infrared radiation is widely used because it is almost harmless to humans and the 
environment. Human health can only be affected by long-term exposure, but there 
are various measures and protection methods to prevent this.  

 
 
2. INFRARED RADIATION 
 

This type of radiation is invisible to the human eye, but we can feel it as heat. In the 
electromagnetic spectrum, infrared radiation is located below visible light and above 
microwaves. The wavelength is between 1000 µm and 760 nm. The red color in 
visible light has the longest wavelength, i.e. the lowest frequency. 
Infrared radiation can be absorbed or reflected, depending on the nature of the 
matter it encounters. Water vapor, carbon dioxide, and ozone absorb infrared 
radiation effectively. When infrared radiation interacts with matter, the transmitted 
energy of the radiation usually manifests itself in an increase in the temperature of 
the matter. This increase causes secondary phenomena, a change in many properties 
of matter: body volume, pressure, refractive index, dielectricity, electrical 
conductivity, and chemical properties. The occurrence of secondary radiation is also 
possible. [3] 
 
 

3. APPLICATIONS OF INFRARED RADIATION 
 
Infrared radiation is used for various purposes. The most common are thermal 

sensors, thermal imaging, night vision, spectroscopy, meteorology, and 
communications. 

Infrared thermography is a non-contact method of measuring temperature and its 
distribution on the surface of the body, based on measuring the intensity of infrared 
radiation from the surface of the observed body [4]. Temperature measurement is 
based on measuring the intensity of infrared radiation of a certain wavelength 
emitted from the surface of the observed body, which is converted into a visible 
image in the form of a temperature field using an IR camera. 

Infrared thermography is widely used in medicine to detect diseases. It is a non-
contact and non-invasive procedure, adapted to the patient, which can be used to 
localize and detect thermal irregularities. It is frequently used in sports medicine. 
Thermography is the most important method for detecting breast cancer. Tumors 
usually have an increased blood supply and metabolic rate, resulting in high 
temperatures in these areas, which is why infrared thermography can detect them. 

The skin is the largest organ in the human body and serves as a barrier between 
the environment and the internal organs of the body. An imbalance in the system or 
external influences can lead to various skin diseases such as rashes, itching, 
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allergies, and cancer. Skin diseases usually cause inflammation, which causes an 
abnormal temperature pattern on the skin surface. Infrared thermography serves as a 
tool for the early detection of oncological diseases of the skin. 

Thermography provides us with a method of visualizing the vascular network. It 
determines the relationship between the difference in skin temperature and blood 
flow. The oscillations of the blood flow are the source of the heat waves that spread 
from the vessels to the skin surface. Using thermography, a spectral filtering 
technique has been developed to process blood flow [5]. 

The application of infrared technology in the industry is for fault diagnosis and 
verification of measures taken to prevent the occurrence of a fault or accident. 
Infrared camera systems detect leaks in pipes and insulation and detect pipe 
blockages. Many pipes are insulated with temperature-resistant stone, so infrared 
technology can also be used to confirm that the insulation is still intact. Electrical 
and mechanical problems result from hot spots that indicate loose electrical 
connections, faulty components, improper installation of components, overloaded 
motors or pumps, misaligned connections, and other undesirable conditions. 
Material thinning may be observed as heat is dissipated more quickly from the 
surface of thicker parts. Defects can be detected as heat flow from the surface of the 
solid is affected by internal defects such as decay, voids, or inclusions. 

The field of electrical engineering is relatively challenging, as there is no single 
technical standard for assessing the correctness of electrical installations based on 
thermograms. Several organizations have developed their maintenance methodology 
over the years. 

The standard diagnostic tool for integrated circuit inspection is microscopic 
thermal testing. Faults such as drain current, short circuits, and low impedance 
generation in MOSFET transistors result in heat sources. Even the normal operation 
of an integrated circuit can lead to, usually lower, characteristic local heating, which 
can be used to analyze the correctness of the circuit. 

Infrared spectroscopy is an instrumental method for detecting or identifying the 
functional groups present in a molecule. Since each molecule has a different infrared 
spectrum, infrared spectroscopy is used to identify substances. Molecules vibrate at 
different frequencies because their structures are different. This technique is used in 
organic and inorganic chemistry, petrochemistry, the pharmaceutical industry, and 
food analysis.[6] 

Infrared communication is used in today's technology, for example, to give 
commands to robots. This includes household devices that we use every day. Each 
device has an infrared transmitter and receiver. Through this receiver, the device 
receives a signal from a remote control. The frequency of the transmitter is usually 
38 kHz, as it rarely occurs in nature and therefore cannot be confused with the 
environment. The receiving diode detects all frequencies of infrared light, but lets 
through only 38 kHz. It then amplifies the modular signal and converts it into a 
binary signal that transmits data to the circuit board [7]. 

Safety in the workplace is becoming an increasingly important concept in the 
world. There are fewer injuries that occur at work and fewer sick and annual leave 
are taken at work. As a result, workplace efficiency is higher, the company is more 
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successful and better, and employees are happier. In today's world, many physical 
and other jobs have been replaced by a robot, machines, or devices. Some of them 
work on the principle of infrared rays, which means that the commands are given to 
the robots through remote controls. It is useful that a human does not have to do 
physical work, but a robot does it for him. With infrared radiation, it is possible to 
find out where energy losses from power plants, pipe installations, and elements 
occur. With the help of an infrared camera and computer infrared analysis in parallel 
with technical documentation, the exact location of the leak or crack can be 
determined. This is often used for underground pipelines. Often the temperature is 
an important parameter of production processes, so production can be monitored in 
this way. The use of thermography also comes into play in fire protection, where 
aerial images can be used to detect fires or monitor fire areas. When moving through 
smoke-filled rooms, thermography is used. 

To obtain the most accurate and precise weather forecasts possible, 
meteorologists obtain infrared images from meteorological satellites equipped with 
radiometers. Using these images, meteorologists can determine the type and height 
of clouds, the temperature of water and land surfaces, and make long-term and short-
term weather forecasts and predictions. The advantage of infrared imaging is that 
clouds can be seen even at night. The atmosphere gets colder as altitude increases, 
so higher clouds are also colder. 

This technology is essential both at sea and on land. In seafaring, it can 
accurately track ocean currents by observing the mixing of seawater at different 
temperatures and detect various problems such as hurricanes. It is also important in 
agriculture, for which meteorological forecasts are crucial so that farmers can plan 
their work. 

 
 
4. INFRARED RADIATION PROTECTION 

 
Most IR is emitted by the Sun but with technological advances, artificial devices 
increase the appearance of radiation. The most common disease caused by IR is 
cataracts. Prolonged exposure causes irreversible damage to the lens of the eye. 
Small amounts of IR can cause symptoms such as irritation, redness of the eyes, 
swelling of the eyes, or bleeding. In addition to damaging the human eye, infrared 
radiation can have significant effects on human skin. Intense radiation can cause 
burns or blisters on the skin. The effect on the skin depends on the total dose of 
radiation, which depends on the intensity, duration of exposure, and wavelength of 
the radiation. 
To prevent contact of an employer with IR, it is necessary to install filtering screens 
and curtains and to build special rooms. When installing barriers and directing the 
rays, it should be taken into consideration that infrared rays can be reflected from 
shiny surfaces, so the place where the radiation is directed should be dull and not 
shiny. The warning and hazard signs should be placed in the workplace. 
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IR only affects the surface of the human body, as it does not have enough energy to 
penetrate the inside of the body. Long-term exposure can also have harmful effects 
on the eyes. To prevent this, measures for protection from infrared radiation and 
non-ionizing radiation have been introduced [8]:  

1. Setting limits and controlling human exposure to non-ionizing radiation,  
2. Calculating and evaluating radiation levels in the vicinity of sources of non-

ionizing radiation,  
3. Measurement of radiation levels in the vicinity of sources of non-ionizing 

radiation,  
4. Time limitation of exposure of persons to non-ionizing radiation,  
5. Labeling of sources of non-ionizing radiation and the rooms in which they 

are located,  
6. Use of protective equipment when working with sources of non-ionizing 

radiation or when working in areas with non-ionizing radiation,  
7. Establishment of conditions for accommodation, procurement, and use of 

sources of non-ionizing radiation,  
8. Education and professional training of personnel concerning protection 

from non-ionizing radiation,  
9. Determination and monitoring of the health of persons exposed to non-

ionizing radiation at their workplaces,  
10. Personal and mutual protection of persons from exposure to non-ionizing 

radiation,  
11. Provision of skilled personnel, technical, financial, and other conditions for 

the implementation of protective measures against non-ionizing radiation,  
12. Maintenance of records on sources of non-ionizing radiation and the 

exposure of persons to sources of non-ionizing radiation,  
13. Monitoring of sources of non-ionizing radiation and the application of 

protective measures [8]. 
If exposure to infrared radiation cannot be controlled, personal protective equipment 
and personal protective devices should be used. Protective eyewear, visors, and 
protective clothing are used to reduce exposure to light. 
 
 

5. CONCLUSION 
 

The use of IR is widespread. We use IR in spectroscopy, communications, 
meteorology, and most commonly in infrared thermography. In medicine, we use it 
to detect various diseases, and in construction and industry to detect defects, which 
can be very important for the continuous operation of the equipment. With the 
development of technology, the application of infrared radiation is also developing, 
and so the properties of infrared radiation are more and more researched and studied, 
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and attempts are made to reduce the negative influence of radiation on biological 
tissue. By applying the measures required by law, using personal protective 
equipment, and setting up protective measures in the workplace, people working 
with infrared radiation should not be at risk. 
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