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Abstract
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Abstract:

In this study, effect of the inclusion of a CO removal process on the integrated HT-PEMFC
system is considered. When considering the HT-PEMFC system with a water gas shift (WGS)
reactor as the CO removal process, the CO poisoning has less significant impact on the cell
performance and the system can be operated over a broader range to minimize the required total
active area. A WGS reactor is necessary for the methane autothermal reforming and HT-PEMFC
integrated system with regard to the system efficiency. In addition, due to the non-uniform of H,
and CO distributions within fuel cells, the stack design is one of the key factors to enhance the
performance and efficiency of HT-PEMFC. At high fuel utilization, hydrogen is highly consumed
and CO concentration increases, having a significant impact on cell performance. The multi-stack
HT-PEMFC is designed to minimize the CO poisoning effect and to maximize its efficiency. Effect
of different flow patterns, i.e., co-current and counter-current flow, on the HT-PEMFC stack
performance is also presented. In addition, the fuel processor and a proton exchange membrane
fuel cell (PEMFC) integrated process fuelled by cassava based bio-ethanol and methane as co-
reactant is theoretically investigated and compared with that run by dehydrated bio-ethanol. The
optimal operating conditions of mixed bio-ethanol and methane reformer and dehydrated bio-
ethanol reformer, which achieve the highest reformer efficiency, are presented. The life cycle

assessment of power generation from cassava based bio-ethanol is also investigated.
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	where aRikR is the number of atoms of element k in component i, ARkR is the total number of atoms of element k in the reaction mixture, and w is the total number of elements.
	Lagrange’s undetermined method was used to solve the optimization problem mentioned above and find the amounts of gaseous components (in moles) in the system at equilibrium. In addition, the WGS reactor was also modeled as an equilibrium reactor, and...


