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Abstract. The article shows that coal mining enterprisesdravironmental problems and energy
losses in recycling process. Expediency of heatcgsuwise in order to protect the environment
and increasing the efficiency of secondary eneayyces use is described in the research. The
ways of recycling energy sources in processingtplas well as prospects for the improvement
of modern power plants are investigated. The metliddecycling are presented in the article.
The technology of co-combustion of coal-water gland biogas is described and developed. It
is one of the proposed solutions for recycling sédidispersed materials at processing plants.
The results of cluster analysis in determininghibsic fossil fuels for the developed installation
are given. The prospects for industry developmenshown. These prospects are based on the
recovery methods at coal preparation plants.

1. Introduction

An extracted coal is the most important producttf@ modern enterprises. However, while receiving
energy by fuel combustion, enterprises negativéfigcathe environment and exceed the permissible
pollution limits. That points to the necessity afcendary energy sources, which allow reducing
emissions, as well as increasing power plant efficy and reducing fuel consumption. This article
proposes to consider the option of two types of deenbustion. M. Lauer and others show economic
assessment of power generation from biogas inrtiwea[1]. Use and development of new improved
installations for the recycling of power plants described in the same article [1]. Implementatén
recycling projects in the future power plants isogportunity for development of power energy indyst

in Russia.

2. Statement of the problem

The calculation of efficiency allows assessingphaspects for the development of energy industdy an
the environmental protection against emissions.réfbes, the aim of this work is to analyze the
methods of waste recovery at processing plantgf@ndevelopment of an energy-efficient method of
waste recovery. Researchers, like as S. Gao, @8 about water cleanup under the biogas-induced
pressure [2]. The practical significance of theaigeto increase the efficiency of a thermal poplant

and to improve the environmental situation.

3. Wasterecovery at processing plants

The mineral products are used in industrial martufary. The one should admit that deep-seated
mineral deposits come with high ore costs. Wasteuery or recycling at mining and processing plants
is the solution to this problem. The procedure vimpry processing is to manufacture secondary
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products used as a secondary source of energympletely recycled. Another problem in this field is
low efficiency of using materials. In addition, ies can be separated and disposed in case of
inexpedience of recycling. E. Murko, V. Kalashnikexote about slag dehydration [3]. Nowadays, the
secondary processing of the materials and itssif@asecondary source to get the raw materiatiedee
for construction companies are essential. For el@rivp R. Konduri, P. Fatehi described the progerti

of coal-water slurry obtained from these wastehéir article [4].

4. Evaluation of waste recovery methods at processing plants

The remaining solid is meant to be raw materialgtie production of construction materials. Witk th
growth of recycling proposals, the efficiency ofst&arecovery is increasing. That problem is shawn i
research of A.V. Minakov, A.A. Shebeleva [5]. Thegative impact on the environment will decrease
significantly. There is an increased amount of caements in the storehouses of some processing
plants and those elements can badly influence humeaith. However, with significant production
volumes, the level of recycling still remains lovhis leads to the idea of creating a more promising
waste management system. Analysis of the structutiee flow of coal-water fuel was given in the
articles by A.V. Zenkov, M. Kurgankina [6, 7]. Thuke best option from the point of view of ecolpgy
economics and expediency of the resource use irctease the number of efficient installations in
processing plants. G.S. Nyashina, K.Y. Vershinkd. Shlegel and others wrote in detail about this
decision [8].

5. Thewaste storage problem

The waste recovery level remains low while wasteimes are significant. That is connected with an
increasing waste volumes and their placement witine or more storehouse and their capacity is
limited. This method of storing raw materials sfgiantly affects the environment. The problems
created are the air pollution with dust, the ingresminerals into the soil and the impact on thalth

of population. However, there is a way to get fithese problems. For example, the suggested method
of waste recovery at coal processing plants andwgmral complexes by burning water-coal fuel and
biogas received from installations. B. Mohseni-Gasafa and others wrote about the thermodynamic
properties and economical evaluation of biogad (9, The article about biological innovations by M.
Tabatabaei, M. Aghbashlo and others [11] is welimn. The process scheme of water and steam
heating using the technology of co-combustion @ashin the Figures 1, 2.

10

Figure 1.The process scheme of co-combustion of cé#djur e 2. Experimental study co-combustion
water slurry and biogas in a boiler: 1 — conveyb¥, of coal-water slurry and biogas in a boiler
coal-water slurry producing unit; 3 secondary ra

material source; 4 — pulp pump; 5 agricultura

complex; 6 — biogas production unit; 7 — boilertu@i-

heat network; 9 — cooling tower; 10 — heat consumer

The concept of heating water and steam in a boildris in co-combustion of two types of fuel. In
the first case, it is a unit for the production adal-water slurry from wastes received from coal
processing plants. H.-Y. Lu, X.-F. Li, C.-Q. Zhaagd others wrote about using coal slurry [12]. Y.
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Zhang, H. Wang, K. V. Osintsev, K. Vershinina andeos [13-15] wrote about preparation of coal-
water slurry.

In the second case, it is a unit for biogas pradadh the processing of secondary materials of the
agricultural complex. K.B. Prajapati and R. Singtote about improvement of biogas using [16]. The
combustion process takes place with air supplymigs-based gas use in Swedish iron and steel
industry is supplied from process integration. Tisathown in the article of C. M. Nwachukwu and
others [17]. A. Can studied the statistical modglih potential biogas production capacity from doli
waste disposal sites in Turkey [18].

Nowadays, the technology use is critical in somegroengineering systems. For example, new
technologies can improve existing wastewater treatnsystems as well as micro algal biogas
processing units. Hegab, Akker and others wrote&dmmestic wastewater treatment [19]. I. Wiesberg,
J. Pinto and others [20] wrote about processimgiofo algal biogas.

6. Methodology of research investigation. Cluster analysis

The applied method implements a hierarchical aggtate algorithm. Before starting clustering, all
objects are considered as separate clusters, @hectombined in the course of the algorithm. Astfir

N objects are taken and distances are computediiig. @hen let us select a pair of objects that are
closest to each other. These objects are combirtedne cluster. As a result, the number of clgster
becomes equal to N-1. More details about clustelyars in paper of K. V. Osintsev, I. S. Prikhodko,
T. A. Pshenitsyna [21].

7. Scientific novelty

This technology innovation is to improve the tedbgy of modern use of resources. The significance
of the environmental factor in the country's meiajical regions is shown in terms of this idea.sThi
unit includes a number of facilities for processivgstes in the heat power system. The method
guarantees an increase in the ecological levebaridcrease in the efficiency of industrial entesgs.
That will not only protect the health of the citie but also will improve the results in the ecogarh

the country.

8. Practical significance. Experimental study

Such kind of development will play a significantean the future, as the efficiency of the enteseri
will increase. Heated water can be supplied to lse@ply areas through heating networks. The
advantage of this method is the serious cost savirfigenterprises, despite the costs of additional
installation construction. J. P. Singh, S. KumarKSMohapatra wrote about that [22]. Thanks t® thi
technology, the necessary amount of additionalggneill be obtained at the minimum costs through
the processing of secondary resources.

The implementation of new waste recycling instalais possible even in the territory of the plant
itself. This processing structure will give the gibdlity to observe the process of successful
development of the country's energy sector andrniges in general. In addition, the data are given
when burning coal with a heat of combustion of 20,&J / kg. Analysis of the calculated and
experimental data showed a discrepancy between tet¥b%, which could be explained by some
error in conducting experiments at high temperatimeboiler installations, for example, re-radiatio
and high dust plume in the combustion space [2]3, 24

9. Conclusion

The undertaken research study has shown that éhefwgastes as a potential energy source is greall
effective way in terms of industrial developmestyeell as the energy and economic level of the tgun
in general. The highest efficiency will be obtaimeith the complete waste recovery at coal processin
plants. Furthermore, researchers showed that | @aso-combustion could use woody pellets with
dispersed materials [25, 26]. Forecasting of usiagerials in coal mining and combustion is shown in
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some research [27-29]. In total, development gbafised materials is necessary in cases aimed at
achievement of high efficiency.
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