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Electrochemical performance investigation of solid oxide fuel cell in micro-gas
turbine hybrid systems to determine optimum fuel utilization factor
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The present study was undertaken to design and analyze three different configurations of SOFC (solid
Received 23 August 2016 oxide fuel cell) and MGT (micro-gas turbine) hybrid system. The first presented configuration is a
Accepted 06 November 2016 hybrid system with one fuel cell which is considered as a basic mode. Two other configurations are

Available Online 18 December 2016 considered with two fuel cells that are mounted upstream of the turbine in series and parallel forms. The

aim of the current study was thermodynamic analysis of designed hybrid systems and achieving the

ﬁ?@ﬁ‘;’ﬁ;;tem optimum fuel consumption factor for fuel cells that are used in hybrid systems. Therefore, other
Solid Oxide Fuel Cell performance parameters such as turbine inlet temperature, compressor pressure ratio and the number of
Micro-gas Turbine cells, which play an important role in implementation of SOFC and gas-turbine, were parametrically

Fuel Utilization Factor

analyzed and the obtained optimum values were used in analyses. In this regard, the parameters
System Performance

associated with electrochemical processes within cells are considered as a function of their chemical and
thermodynamic conditions, and their modeling code combined with the modeling code of micro gas
turbine cycle. The results of this study revealed that fuel utilization factor has direct impact on the
SOFC/MGT hybrid system performance. Also we demonstrate that the optimal fuel utilization factor for
basic mode hybrid system was 0.85, hybrid system with 2 series fuel cells were obtained 0.7 and 0.8
respectively and hybrid system with two parallel fuel cells were calculated to be 0.85(for both fuel
cells). Moreover, the SOFC/MGT hybrid system with two series fuel cells account for the highest
electrical efficiency (more than 48%) and was selected as the most efficient configuration.
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Fig. 1 Schematic of SOFC/MGT hybrid system
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Fig. 2 Schematic of SOFC/MGT hybrid system with two series fuel cells
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Fig. 3 Schematic of SOFC/MGT hybrid system with two parallel fuel cells
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fuel utilization factor
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Fig. 15 Variations of system electrical efficiency with second fuel cell
fuel utilization factor
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fuel utilization factor

£99 rp S g by o o s (S0 0331y i 16 JSs

12 o plads 16 055 1395 il yorde ilSe uudige

Gy Sl 0 EE g Bras culyo ane gla el 4 Joua
Table 4 Optimum parameters of fuel utilization factor in series mode
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Fig. 13 Variations of system electrical efficiency with second fuel cell
fuel utilization factor
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Table 5 Optimum parameters of fuel utilization factor in parallel mode
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