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Kazakhstan power plants includes coal-fired and hydroelectric power stations, giving the country an overall installed generating capacity, 80 percent of which are coal fired, and 12 percent of which are hydroelectric. Almost 85 percent of the country's power generation comes from coal-fired plants. The power system of Kazakhstan consists mainly of thermal power stations, which burn predominantly low-grade coals. As the usage of low grade coals in domestic industry increases, it becomes especially important to develop and introduce new technologies to reduce fuel consumption and pollutant emissions.

Many CHP Kazakhstan is used primarily of high-Ekibastuzsky cheap coal, which is mined open pit. Adopted the technology of coal mining and the use of it without pre-enrichment leads to the fact that the ecosystem is experiencing significant anthropogenic pressure. Ash component is a mixture of coal minerals in the free state or in connection with the fuel.
To solve the problems of modern power engineering and ecology it is especially important to study the processes of heat-and-mass transfer in the high-temperature reacting media and to simulate physical and chemical processes that occur during the combustion of pulverized coal. These problems are related, on the one hand, to the concept of “energy safety” of the country and, on the other hand, to the development of processes of “clean” fuel combustion under strict standards of emission of harmful substances into the environment. 

The importance of and interest in applying numerical methods is growing as they are a promising tool to get detailed information about the combustion process behavior inside full-scale combustion furnaces of steam generators. 

These non-combustible minerals consist mainly of alkali and alkaline earth metals, oxides of silicon, iron and magnesium in approximately the following proportions: SiO2-49, 5%, Al2O3-16, 7%, Fe2O3-12, 8%, CaO-7, 3 %, MgO-1, 9%, TiO2-0, 6%, MnO2, SO3, Na2O + K2O, P2O5-0, 12%.

The presence of ash in the fuel affects its quality as ash reduces the amount of heat per unit mass of fuel. The smallest particles of ash entrained flow of flue gas and carried out of the furnace, forming fly ash, which pollutes and sometimes floods the convection heating surface. This changes and dust content, reaching for high-ash coals of 60-70% g / m 3.

The program system FLOREAN for simulating fluid flow, heat transfer, combustion and pollutant formation, is applied to a coal fired power stations of Kazakhstan to perform the possibilities of numerical furnace chamber modeling and to illustrate the approach and advantages of using CFD for the optimization of full-scale boiler performance with implementation of OFA to maximize the reduction in NOx emission while minimizing negative effects such as increased CO emission and heat losses with unburned carbon and carbon monoxide. 

