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The power system of the Republic of Kazakhstan is focused on use of coal as a source of
the developed energy. Fuel moisture is the ballast that substantially reduces the effectiveness of
its combustion. However, the studies on burning of coals of various moisture carried out by
groups of scientists [ 1-3] showed the need for a more complete investigation.

Numerical simulation of today is quite an effective method of predicting the behavior of
complex systems for the analytical studies, one of which is the burning of low-grade coal in the
thermal power plant boiler combustion chambers. Computer simulation allows obtaining of
qualitative and quantitative characteristics of the process and the response of the system to the
change of its parameters and initial conditions [4-5].

Numerical modeling was carried out with FLOREAN software [6-7] on the basis of the
three-dimensional equations convective heat and mass transfer for a prediction of influence of
moisture of coal for the general operation of the furnace chamber and formation of products of
combustion [1,5]. As the object of research, the real industrial boiler PK-39 established at Aksu
power plant has been chosen. The combustion chamber of the boiler is equipped with 12 vortex
coal-dust burners located on two tiers.

As a result of carrying out computing experiments the main characteristics of a heat mass
transfer have been received. The study has shown that an increase in moisture leads to a decrease
in fuel temperature and the average concentration of carbon dioxide CO; in the combustion
chamber. The greatest distinctions between temperature curves for coal of different moisture are
observed in a furnace chamber in the field of a belt of burners.

The increase in moisture of coal leads to reduce the carbon monoxide concentration CO in
the active burning. With reduction of moisture content in coal the maximum of concentration of
CO increases and is displaced to area of an arrangement of burners.

It is also shown that the increase in moisture of coal leads to reduction of concentration of
NO in the central part of the combustion chamber. Concentrations of CO, CO,, NO, which are
the main substances polluting the atmosphere, at the outlet of the flue space does not exceed
maximum permissible concentration norms adopted in the Republic of Kazakhstan.
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