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Here are expounded the principles of creating the optimal control system of managing the grind-
ing of raw coal for burning in steam boilers’ furnaces heat electropower station based on information
about the mill’s loading level, humidity of raw coal and air-and-fuel mixture’s temperature. Here is given
information about the real increase of energy and economic efficiency of introduced control systems.

Ball-tube mills (BTM) are widely used in heavy industry for making coal dust, which is used
as a fuel for steam boilers of heat electropower stations, and are characterized by high energy intensi-
ty. The increase in energy efficiency of the grinding process is an important scientific and technical
problem which solving allows to get a significant economic effect with help of slight investments and
shortest payback time.

It is known that the dependence of the Ball-tube mills’s (BTM) efficiency from the drum’s
loading level has an extreme nature. It should be noted that the position of the extreme performance
shifts by the changing in humidity of raw coal and its mechanical properties (figure 1).

Fig. 1. The dependence of the mill’s performance from the drum’s volumetric filling
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When operating BTM in the extreme point of mentioned dependence, the specific electric
power consumption on grinding of a ton of coal decreases, the thinness of grinding improves and it
helps to reduce coal underburning and increase the boiler unit’s coefficient of efficiency.

The mill operates stably on the ascending branch and unstably on the descending branch of the
characteristics, what makes complicated to control the loading of the drum, and in order to avoid an
emergency situation caused by blockage of mill with raw coal, an operating point is usually tried to be
kept far left from to the point of maximum performance.

To ensure stable operation of the developed control system on the motion path of the operating
point with both left and right side of the extreme, the special corrector is inserted in the feedback path
on the level of loading the drum with raw coal [1, p. 228 — 230].

The value of the BMT’s volume filling is calculated on the basis of decomposition of informa-
tion about drum’s bearing vibration acceleration in Fourier series.

Air-and-fuel mixture output speed of the barrel determines the diameter of the mill and the
coal particles entrained mass. Reducing the speed of air-and-fuel mixture leads to overgrinding ma-
terial and improve the specific energy consumption for grinding .

To prevent this, the control system maintains a constant air flow rate in front of mill exhauster
fan. In other words, to carry away grinded material timely from the mill barrel a constant air flow
speed is retained controlling by electric drive the mill exhauster fan which produces the required pres-
sure differential across the inlet and outlet of the mill barrel.

With increasing of raw coal moisture [2, p. 13 — 14] maximum performance of mill is
achieved by combined controlling coal feeder and exhauster fan with the help of electric drivers. Tem-
perature stabilization of the air-and-fuel mixture at the output of ball-tube mill is produced by chang-
ing the proportion of cold and hot air supplied into the drum barrel.

Under the influence of hot air heat the moisture contained in raw coal evaporates. The temper-
ature of air-and-fuel mixture reduces at the output of mill barell because of moisture evaporating. As a
result a quantity of evaporated moisture receded and call for rise in temperature of air supplied by mill
exhauster fan. This is achieved by lower supply of cold air at the inlet of mill fan. After the air temper-
ature reached rated value the stabilization of air-and-fuel mixture temperature is provide by reduction
of charging the raw coal into the mill.

Thus, to prevent decreasing the temperature of air-and-fuel mixture and productivity of ball-tube mill
when humidity of raw coal increases, the added heat increases too by an amount which is necessary to evapo-
rate an extra moisture . It is accomplishes by using three methods of controlling: lowering of cold air con-
sumption, increase the productivity of mill exhauster fan, reduction of charging the raw coal [3].

Figure 2 shows the transient processes to maximize productivity of the mill by changing the
properties of the coal controlling by electric drive the coal feeder.

Fig. 2. Supporting of maximum performance of the mill by changing the properties of coal
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