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Based on a numerical simulation of gas flows in an ejector unit and an analysis of grinding chamber
acoustic signals, this paper shows ways to increase the efficiency of jet grinding. To prevent ejector speed-up tube
wear and to obtain a ground product without impurities, the effect of feeding an additional energy carrier flow on
the flow pattern in the speed-up tube of a jet mill was studied. A comparative analysis of the ejector flow pattern
as a function of the presence of an additional feed and the speed-up tube shape was carried out. It was shown that
the use of a conical nozzle offers a more uniform flow at the ejector outlet. The additional energy carrier feed
provides a uniform increase in flow speed and reduces speed-up tube wall wear. The acoustic signals of the mill
working zones were related to the jet grinding process parameters, around which a ground product quality control
method was developed. The paper presents a technique for determining the material particle size in the energy
carrier flow from the results of acoustic monitoring of the process. The technique uses the established relationship
between the dispersion of the acoustic signal characteristic frequency and the mass of the corresponding fracture
of the mixture in in-flow material transportation. The technique speeds up material particle size determination and
improves the finished product quality. An automatic system was developed to control the grinding process by
controlling the loading process according to the characteristics of the grinding zone acoustic signals. An operating
model of a controlled hopper of a gas jet mill was made. The operability of the control system was verified on a
simulation model, which includes a control objet (mill) model and a control system model. It was shown that the
system of mill loading automatic control by the characteristics of the grinding zone acoustic signals offers an up
to 10 percent increase in mill capacity, which was verified in industrial conditions at Vilnohorsk Mining and
Metallurgical Plant.
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