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R.I. Solomichev 
Donetsk national technical university 
Investigation of two-beam optical-absorption concentration and dispersion meter of dust in the 
conditions of coal mines. Existing aspiration samplers do not satisfy modern atmospheric dust 
control requirements in coal mines for speed, accuracy and ability to make measurements 
automatically. Shown deficiencies causing lack of security introduced in modern Ukraine coal mine 
system UTAS (unified telecommunication system supervisory control and automated control of 
mining machinery and technological systems) sensors for concentration and dispersion measuring 
of coal dust. However, the optical absorption method for concentration measuring of deprived 
deficiencies and based on it is proposed to measure not only the concentration of coal dust, and 
dispersion, due to the fact that using multiple light beams of different wavelengths. This paper first 
proposed a mathematical model of two-beam measuring aerosol concentration and dispersion of 
coal dust, which is based on a comparison of experimental and theoretical information in a 
transparent spectral ratios of coefficients for the two wavelengths. This provided the foundation for 
the development of model standards for two-beam measuring. Experimental studies in vitro model 
standards developed for the concentration and dispersion measuring of coal dust is present, the 
results of which established metrological characteristics of the meter: the sensitivity of the 
concentration of coal dust in the range from 0 to 3 g/m3 for the first channel (wavelength 1 = 427 
nm) is 0.65 V  m3 / h, and the second ( 2 = 624 nm) 0.74 V  m3 / d , the amplitude of the noise 
component of the preamplifier output voltage does not exceed ± 10 mV that with confidence 
probability P=0.95 corresponds to the mean square value of ± 5 mV, the value of basic absolute 
error of dust concentration measurement results in this range does not exceed ± 7.7 mg/m3 for 
probing radiation wavelength 427 nm and ± 6,8 mg/m3 for wavelength 624 nm. Determined by the 
results of experimental data function coefficients log-normal distribution of dust particles in size for 
the sample of coal dust (b = 2.79 and  = 0.36  10-6), which helped to build the kind of graphically 
and vividly demonstrate the particulate composition coal dust is present. Preferably, the fraction of 
dust dispersion from 1 to 6 microns without sedimentation are in the air, and over 6 microns – 
gradually accumulate over time. 
Keywords: coal dust, concentration, measuring instrument, radiation, absorption, error. 
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