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by heated objects into the environment; criterion equation 
describing the accumulated heat rejection process under 
forced convection. We have designed the mathematical 
model of formalized description of the process of heat 
transfer into the surrounding dust-methane-air medium by 
moving cloud of frictional sparks. 

Findings. We have obtained the dependencies for de-
termining the amount of accumulated heat and heat trans-
ferred by a friction particle to into the surrounding methane-
air medium, and calculation of the time spent on heat trans-
fer into the combustible mixture, allowing taking into ac-
count the induction properties of methane-air medium. 

Originality. We have developed and theoretically sub-
stantiated the formal mathematical model describing the 
process of heat transfer into the surrounding methane-air 
medium by the moving cloud of frictional sparks formed 
as a result of interaction of the cutting tool of the working 
body of the shearer with gas-saturated rock. It differs from 

the existing as it takes into account the induction proper-
ties of methane-air medium and allows determining of the 
range of dangerous levels of thermal parameters capable 
for the combustible mixture ignition. 

Practical value. We have determined the effective 
measures and means to prevent explosions methane-air 
mixtures. We have suggested the criterion of methane ig-
nition safety. It allows evaluating the effect of frictional 
sparking on the ignition of dust-methane-air mixture and 
determining the level of danger during the gas-saturated 
rock destruction by cutting tool of the working body of 
the combine. 

Keywords: friction particle, heat flow, methane-air me-
dium, dust-methane-air mixture inflammation, cutting tool 
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Purpose. Determination of dust sedimentation time 

taking into consideration the size of particles and type of 
dust. 

Methodology. We have used theoretical and exper-
imental methods in particular, analysis of existing 
methods of study, mathematical simulation, and field 
testing.  

Findings. We have developed the method of estima-
tion of the speed of dust sedimentation taking into con-
sideration time, location and charge of the particles. We 
have found out that the ability of the dust consisting of 
the particles of hematite ore and jaspilite to attenuate the 
laser ray depends on the size of the particles. We have 
calculated the time period after explosion required to 
reach the concentration of dust particles in the goaf 
which doesn’t influence the passage of the laser ray. This 
can ensure reliable measurement of the camera with min-
imal errors. 

Originality. The study of dust particles sedimenta-
tion has been carried out using the mathematical model-
ing of the dust particles behavior, when some of them 
move up and some move down, taking into account par-
ticles density. This allows us to determine the speed of 
their movement based on the initial concentration of 
dust. 

Practical value. We have developed the research 
method allowing us to calculate the time period after 
which most of the particles will settle. And in the air 
there only particles which make the same amount of 
‘front’ and ‘back’ scattered light will remain. Their influ-
ence on the passage of the laser ray is negligible. So, the 
necessary measurements should be carried out in not less 
than 24 hours after the explosion. In this case the error in 
the measurements is minimal.  

Keywords: dust particle concentration, sedimenta-
tion rate, settling time 
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