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Table 1  Parameters used in numerical simulation
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OPTIMIZATION ANALYSIS OF MCFC/AR HYBRID SYSTEM BASED ON
ECOLOGICAL CRITERION

Miao Chengzhuang, Huang Yuewu
(College of Environmental Science and Engineering , Donghua University, Shanghai 201620, China )

Abstract: The optimization of the molten carbonate fuel cell (MCFC) and the absorption refrigerator (AR ) hybrid system
running in a stable state is carried out based on the ecological criterion. By considering the electrochemical and
thermodynamic irreversibility of the system, the numerical expressions for the equivalent power output, the efficiency and
the performance coefficient (ECOP) of the hybrid system are respectively derived. The performance of the hybrid system is
analyzed by numerical simulation, and the basic relationship between the current density and the power density, the
efficiency and the ECOP are obtained respectively. Then the optimization intervals of the working parameters are
determined. The results show that the power output and efficiency of the hybrid system are increased compared to that of the
stand- alone MCFC, and that the optimized working intervals is more accurate by ecological optimization. Finally, the
influences of the operating temperature, operating pressure of the MCFC and the internal irreversibility of the AR on the
ecological performance of the hybrid system are studied.

Keywords: molten carbonate fuel cell (MCFC) ; absorption refrigeration; hybrid system; ecological optimization



