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Abstract

Biomass is one of the most commonly used renewable energy sources. Using synthesis gas
that is generated from gasification of municipal solid waste in a high temperature fuel cell
system can lead to an increase in the contribution of biomass in the future global energy
supply. In addition it can cause a significant reduction in waste disposal costs and adverse
environmental effects. In this paper municipal solid waste of Tehran is considered as the main
feed of the proposed system. The proposed system can be considered as a new idea for using
the municipal waste of Tehran. In this study, a thermodynamic equilibrium model was
developed based on hybrid gasifier-molten carbonate fuel cell to evaluate the effect of waste
moisture content on synthesis gas composition. In addition, equilibrium temperature and
heating value of synthesized gas have been analyzed. Then, a thermodynamic model is
presented for MCFC. The modeling results showed reasonable agreement with the experiment.
The results showed a promising performance based on the heating value of synthesized gas,
power production and economic analysis for gasification-MCFC power plant in Iran. Finally,
an economic analysis for gasification-MCFC power plant with a capacity of 14 MW and 20
MW is presented.
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