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Performance Analysis and Multivariate Parameter Optimization for
Fuel Reforming Solid Oxide Fuel Cell System
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2. School of Electronic Engineering, Nanjing Xiaozhuang University, Nanjing, China, Post Code: 211171)

Abstract: Taking the fuel reforming solid oxide fuel cell (SOFC) system as the research object, the per-
formance of the system, exergy loss, exergy efficiency and multivariate operating parameter optimisation
were simulated and analyzed by the numerical simulation method. The research results show that the fuel
utilization factor, cell operating temperature, water to carbon ratio and electric stack current density in
the reforming reaction have a significant impact on the performance of the system; there are optimum op-
erating temperatures and fuel utilization factor operating points for electric stack at different current densi-
ties ; the water to carbon ratio can change the amount of hydrogen produced by the reforming reaction and
thus the electrochemical reaction rate. The air heater accounts for the largest share of the exergy loss; the
optimized system efficiency and exergy efficiency are 0.480 9 and 0.462 6 with an improved efficiency
of 4% .
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Fig. 1 Flow chart of a fuel reforming SOFC power generation system
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Tab. 1 Chemical reaction process for fuel reforming reactions
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Tab.4 Comparison and verification of the model calculation results and experimental data

HL i Hy AL 3V PR/ W em 2
Aem™? A Fa > Y X iR HEA Sy X2
2000 0.767 7 0.76 0.007 7 0.153 5 150 0 35
3000 0.733 0 0.68 0.053 0 0.2199 210 0 99
4000 0.698 8 0.62 0.078 8 0.279 5 260 0 195
5000 0.648 8 0.57 0.078 8 0.332 4 2950 374
6000 0.630 4 0.52 0.110 4 0.378 3 3150 633
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