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ABSTRACT

Biomass is considered as a renewable energy source with increasing popularity because of its energy production and
greenhouse gas (GHG) reduction potentials. The heat and electricity are produced with burned gasification products,
otherwise the products are treated by synthesis of liquid transport fuels. Biomass gasification is a flexible, efficient,
and environmentally acceptable process to meet the future energy demand. In this study, a life cycle analysis (LCA)
approach is used to determine the environmental performance of an energy generation plant that is using synthesis
gases derived from biomasses. Hence, a life cycle analysis of an Organic Rankine Cycle (ORC) power plant being
able to produce 955 kW electrical, 5415 kW thermal power with 15% net electrical efficiency of biomass was
carried out. The probability distribution of the daily inventory demand was examined and modeled using historical
outcomes of last 200 days, and the results were analyzed. The findings are remarkable to note that the average
demand of 1480 kg biomass in the 10-day simulation varies slightly after the daily projected biomass demand of
1402.5 kg calculated. The result of gasification and electrical energy production is waste heat and is used for drying
waste biomass in the plant for the heat demands of other units.
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