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I. Molokovskiy 
Donetsk National Technical University 
The propagation of radio waves in the underground part of the mine. This paper has presented 
and analyzed the mathematical model of radio-wave propagation in the conditions of a limited 
space that is typical for a coal producer substructure. This mathematical model is based on use of 
the parameters of side walls, ceiling and floor of coal openings  that brings to taking into account 
three types of losses: refraction losses, losses due to dispersion  and losses due to different tilt angle 
of walls.  
Refraction losses can be calculated as capacity losses of separate bundles of parallel rays 
reflecting from all four walls of a tunnel. Do this requires detection of a grazing angle of a wave 
which depends upon the array of factors. Though, an upper-range value will be introduced by the 
effective reflecting surface on side walls and number of rays reverberation at a certain distance. 
For definition of dispersion losses due to walls unevenness the assumptions that walls are uneven 
should be made. By dint of Gaussian distribution we describe amplitude of walls unevenness 
through a mean-square deviation.  
The losses for greater range of tilt values using Gaussian distribution with a mean-square deviation 
have been considered instead of  calculation of angular losses for a fixed angle. An important 
criterion is consideration of horizontal and vertical modes as well as consideration of a size effect 
of horizontal and vertical openings. A mathematical model also enables to calculate overall 
attenuation. On the grounds of this overall attenuation the calculation of a maximum radio signal 
propagation depending on wave-length of a radio signals propagated in a free space is made.   
On the grounds of the developed mathematical model there was made modelling of a radio signal 
propagation. Figures 1 and 2 show attenuation dependences upon various frequencies for vertical 
and horizontal polarization. As expected – a vertical polarization is more susceptible to the effect of 
attenuation. The fig. 3 represents frequency dependence of a signal propagation distance as at 
greater frequency attenuations are decreased and attenuation propagation distance is increased. 
Keywords: model, radio wave, loss, refraction. 
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