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Abstract:In order to improve the energy utilization efficiency of the system, a novel power system scheme is
proposed , which consists of medical wastes gasification ( MWG ), solid oxide fuel cell ( SOFC), supercritical carbon
dioxide cycle (S-CO,) ,and organic Rankine cycle (ORC).The syngas generated from the gasification of medical wastes
is mixed with methane,and enters together the subsystem of SOFC to provide energy for the SOFC system.After passing
the SOFC system, the exhaust gas still has a high temperature and is fully combusted in the afterburning chamber,
releasing the chemical energy in the remaining unreacted substances and further increasing the temperature of exhaust
gas.Then , the bottom circulation system composed of S-CO, and ORC is employed to fully utilize the residual heat of the
system , in order to improve the overall performance of the system.The key parameters in terms of system thermodynamics,
as well as the economics of the system, are fully considered.The results show that the proposed system can achieve a
power output of 36.72 MW with an energy efficiency of 66.34% and a heat-power efficiency of 64.07%. SOFC
contributes the largest heat and power loss, accounting for 21. 64% of the total heat and power loss.The construction
investment of the coupled system can be returned in only 4. 15 years,and a NPV of 17. 723 8 million US § is obtained
over the 20-year service life.

Key words : gasifier; solid oxide fuel cell; S-CO, cycle; ORC cycle; multi-system coupling
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