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Abstract. Cities  with  high  population  density  and  large  urban 
infrastructure have an acute problem in common: that of generation and 
management of wastes.  Considerable amount of solid waste is generated, 
which if  properly  segregated and treated,  can substantially  mitigate  the 
city�s Carbon and Methane emission footprints while providing support 
also to the power and energy needs of  the municipal  area.  The present 
study focuses on the development of material and energy flow models for  
solid waste based energy conversion system that employs pyrolysis and 
gasification of solid and plastic wastes to convert them into usable fuel 
with  prospect  of  Carbon  recycle.  Power  generation  via  combustion 
engines, indirectly heated air turbine and high temperature fuel cells have 
been  explored  and  analyzed.  The  study  reveals  that,  with  proper  gas 
enrichment reactors, product gas from gasification can yield cleaner gas 
with high Hydrogen content (60% and above), suitable for consumption by 
traditional gas engine combustors as well as by high temperature fuel cells, 
such  as  MCFC  and  SOFC.   Energy,  exergy  and  environmental  (3-E) 
analyses  have  been  carried  out  for  the  plant  configurations.  All 
configurations  offer  high  energy  efficiency  (35-45%).  MCFC  aids  in 
carbon  separation,  greatly  reducing  the  overall  carbon  intensity  of  the 
system.  Waste heat driven heating and cooling plants enhance the energy 
utilization  of  the  system,  offering  better  plant  economy.  Integration  of 
other  renewable  resources  and  energy  storage  potentially  enhance  the 
system reliability at nominal cost premium. 
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