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         ABSTRACT. The paper considers modelling the efficiency of waste generation from the world population, along with the demand for renewable energy sources, are two topics gaining prominence in global conversations. Energy recovery of municipal solid wastes stands out as a possible solution for both problems. Thus, the present study aims to analyze the use of gasifiers and incinerators as technology for municipal solid waste treatment and energy generation from economic and energetic perspectives. 
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           АНОТАЦІЯ. Шляхом числового моделювання досліджена ефективності генерації енергії з побутових відходів, що відповідає попиту на відновлювані джерела енергії у глобальних масштабах. Встановлено, що переробка твердих побутових відходів здатна вирішити вказану проблему. Аналіз результатів числового моделювання технологічних процесів показує, що використання газифікаторів та інсинераторів для переробки твердих побутових відходів, є доцільним для генерації енергії з економічної та енергетичної точки зору.
           Ключові слова: моделювання, відновлювальні джерела енергії, генерація енергії, газифікатор, інсинератор. 
Introduction. Sustainability, climate change, increasing cost of fossil fuels and a political imperative for energy independence have combined to increase interest in the use of renewable energy sources to meet growing electricity demands, as well partially displacing existing thermal power generation. To combat global warming and to address the fossil fuel scarcity, a shift to less carbon intensive resources in energy supply is necessary [1].

Some of the main advantages of gasification of municipal solid waste (MSW) are: (a) the sharp reduction in the waste mass (about 70…80%) and volume (approximately 80…90%); (b) the drastic reduction in land use; (c) destruction of organic pollutants and other halogenated hydrocarbons; (d) concentration and immobilization of inorganic contaminants so that they can be used effectively and safely removed; (e) use recyclables, such as ferrous metals, ferrous ash and slag materials; (f) reducing emissions of greenhouse gases by anaerobic decomposition of organic waste and (g) power generation.

The objective. The work aims to increasing the effectiveness of gasification technologies of municipal solid waste for power generation. 

The main part. Thermal waste treatment is only one part of an integrated waste management. The heat treatment can play a number of important functions in an integrated system of waste management. The heat treatment may [2]: (a) reduce the volume of waste, thus preserving landfill space; (b) allow the recovery of energy from solid waste stream unwilling landfill; (c) allow the minerals and chemicals recovery from the solid waste stream, which can be reused or recycled; (d) destroying a variety of contaminants that may be present in the waste stream; (e) Can often reduce the need for excessive handling of waste. In most jurisdictions, the thermal waste treatment is applied to manage the waste flow remaining after diversion of source separated by recyclables and organic materials [2]. 

The MSW thermal treatment has a number of technologies to extract energy from waste, reducing its volume and making the remaining fraction mainly inert. These technologies can be generally grouped into two main categories: conventional and advanced combustion heat treatment. 

Conventional combustion technologies include incineration and burning mass of fluidized bed incineration, among others. Incineration is the most common type of technology used worldwide. Incineration is a process of waste thermal destruction at high temperatures around 900….1200 °C with time-controlled residence, the process is done through a thermal decomposition via oxidation at high temperature, where a plot organic the waste is converted into gas and another portion is converted into a solid. This practice helps reduce the volume, weight and hazardous materials intended for this treatment. 

The advanced technologies of heat treatment include gasification, pyrolysis and plasma gasification. These technologies tend to be less proven on a commercial scale and involve more complex technological processes [3]. Gasification is the heating of organic municipal solid waste to produce a fuel gas (syngas), which consists of a mixture of mainly H2 and CO, along with minor amounts of CH4, N2, CO2 and H2O. The synthesis gas produced can then be used on site or off site or a second stage of combustion heat or electricity to generate heat; gasifiers are primarily designed to produce useful syngas. The electrical efficiency of synthesis gas in the steam turbine is 15…24%, 20…30%, in gas turbines and combustion in 14…26% engines. There are three main gasification technologies that can be used to treat waste materials, including fixed bed, fluidized bed gasification and high temperature types. 

The gasification process is an intermediate for the production of a fuel gas which can be used in a wide variety of applications. It is also evident that, although the fuel and chemicals production from municipal solid waste gasification is possible, and it is likely the true goal for the near future. The most prevalent method is the synthesis gas use for energy production is already thermal or electrical. Brazil has an interesting potential for energy from municipal solid waste, collection reaches almost 80%, which translates to 243707 ton/day, considering the process efficiency in the literature and manufacturers, the potential energy from MSW gasification is about 180 MWt/day. Gasification could be proposed as a viable alternative for the treatment of municipal solid waste with energy recovery, can be a solution to the problem through the use of land used for landfill, and compared with the practice of incineration has lower emissions. However, it still faces some technical and economic challenges, mainly related to the highly heterogeneous MSW nature, some little-known experiences of the world using this technology, and costs, which are now high compared to the current incineration technologies.

The study was carried out in three municipalities in different regions of Brazil with distinct characteristics: Itajubá, Campinas and Campo Grande. The numeric modelling was performed considering each city's waste production values and gravimetric composition. For each, two different waste flow scenarios were considered: the first adopted constant power and waste treatment values, while the second used values that varied year to year. The results obtained showed that the second scenario had greater energy potential than the first; however, its generation costs are higher, due to the greater flow of waste. Regarding the types of technology, gasification resulted in lower generation costs in Itajubá, while incineration was more attractive for Campinas and Campo Grande. This distinction can be explained by the different levels of organic matter in the cities involved. The use of both types of technology did not prove to be economically viable for any of the cities and conditions analyzed, thus demonstrating the need for government incentives for their viability [4].
Conclusions. In this work, the results of numeric modelling of the thermochemical processing of municipal solid waste as the final disposal in Brazil are analyzed, explores recent publications in the field of solid waste generated, its origin, characteristics and removal mechanisms currently employed, in the same way, available technologies for the thermochemical treatment of municipal solid waste with an emphasis on gasification and clean technology are evaluated, highlighting the current technical and reported in the literature in order to identify indicators of efficiency and flexibility of the technology. From the review it is concluded that gasification is a technically feasible option for the thermochemical conversion of municipal solid waste and subsequent power generation, besides being a technology that meets the applicable emission limits. 
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