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Distribution of physical factors

A. Waves   

1) Mechanical waves  

a) noise - periodic changes of pressure in air layers

b) vibrations - oscillatory motion of an elastic environment about a fixed 

point 



Distribution of physical factors

2) Electromagnetic waves 

a) non ionising radiation ðlower frequency range

Å radio waves (broadcasting, television)

Å microwaves (generators, warming ovens) 

Å radar waves (radio locators)

Å infrared radiation (thermal radiation)

Å visible light (red - violet)

Å ultraviolet radiation (A, B, C)

b) ionising radiation (alpha, beta, gamma, X -rays) ðhigh frequency range



Distribution of physical factors

B. Thermal Comfort

Environmental factors

1) Air temperature

2) Air humidity   

3) Speed of air flow

4) Intensity of heat radiation

Individual factors

1) Activity

2) Thermal resistance of clothes



Electromagnetic Spectrum
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Electromagnetic Waves

https :// youtu.be/lwfJPc -rSXw

https://youtu.be/lwfJPc-rSXw


Non -ionising Radiation
éin general

Biological effects

a) thermal phenomena

b) non thermal phenomena

Principles of health protection

a) time protection

b) protection by distance 

c) protection by screening - Faraday s cage (screening HF field) 



Radio Waves

Ô frequencies from 300 GHz to 3 kHz, 

Ô wavelengths from 1 millimeter (0.039 in) to 100 kilometers (62 mi);

Ô they are used for transmission of data, television, mobile 

phones, wireless networking or amateur radio;

Ô naturally occurring radio waves are made by lightning, or by 

astronomical objects ;

Ô artificially generated radio waves are used for fixed and mobile 

radio communication, broadcasting, radar and other navigation 

systems, communications satellites, computer networks and 

innumerable other applications ;



Radio Waves

https :// youtu.be/OzDmEA8x0nQ

https://youtu.be/OzDmEA8x0nQ


Microwaves

Ô Microwaves are absorbed by molecules that have a dipole moment in 

liquids. In a microwave oven, this effect is used to heat food. 

Ô Low-intensity microwave radiation is used in Wi -Fi, although this is at intensity 

levels unable to cause thermal heating.



Microwaves
Radar Waves

Ô Radar uses microwave radiation to 

detect the range, speed, and other 

characteristics of remote objects. 

Ô Applications : 

Ô air traffic control, weather 

forecasting, navigation of ships, 

speed limit measurement ; 

Ô Radio astronomy ; 

Ô Heating and power application ; 

Ô Spectroscopy

https://upload.wikimedia.org/wikipedia/commons/9/90/Radar_antenna.jpg



Microwaves

https:// youtu.be/UZeBzTI5Omk

https://youtu.be/UZeBzTI5Omk


Infrared Radiation

Ô The infrared part of the electromagnetic spectrum covers the range from 

300 GHz to 400 THz (1 mm - 750 nm). It can be divided into parts:

1) IR-A = Near -infrared, from 120 to 400 THz (2,500 - 750 nm)

2) IR-B = Short-wavelength infrared, from 100 to 214 THz (1.4ð3 Õm)

3) IR-C = Mid -infrared, from 37 to 100 THz (3ð8 Õm), 

Long -wavelength infrared, from 20 ð37 THz (8ð15 Õm)

4) FIR = Far-infrared, from 300 GHz to 30 THz (1 mm - 10 ȋm)



Infrared Radiation
IR-A

Ô IR-A isdefined by the water absorption, and commonly used in fibre optic 

telecommunication ;

Ô Examples include night vision devices such as night vision goggles .

Ô The highest frequencies in this region can be detected directly by some 

types of photographic film, and by many types of solid state image 

sensors for infrared photography and videography.

https://en.wikipedia.or

g/wiki/Infrared_photo

graphy#/media/File:Tr

ee_example_VIS.jpg



Infrared Radiation
IR-B

Ô Water absorption increases significantly at 1450 nm. The 1530 to 1560 nm 

range is the dominant spectral region for long -distance 

telecommunications .

Ô Hot objects (black -body radiators) can radiate strongly in this range, and 

human skin at normal body temperature radiates strongly at the lower end 

of this region.



Infrared Radiation
IR-C

Ô The "thermal imaging" region, in which sensors can obtain a completely 

passive image of objects only slightly higher in temperature than room 

temperature - for example, the human body - based on thermal emissions 

only and requiring no illumination such as the sun, moon, or infrared 

illuminator. This region is also called the "thermal infrared".

https://en.wikipedia.org

/wiki/Thermography



Infrared Waves

https :// youtu.be/i8caGm9Fmh0

https://youtu.be/i8caGm9Fmh0


Visible radiation (light)

Ô Visible light is the part of the EM spectrum the human eye is the most 

sensitive to. 

Ô A rainbow shows the optical (visible) part of the electromagnetic spectrum; 

infrared (if it could be seen) would be located just beyond the red side of 

the rainbow with ultraviolet appearing just beyond the violet end.


