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Thermoeconomic analysis of a novel trigeneration system based on solid oxide
fuel cell and gas turbine with hydrogen fuel
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this article, a new power, cooling and heating cogeneration system consisting of a solid oxide fuel
Received 12 February 2018 cell (SOFC) - gas turbine (GT), a heat recovery steam generator (HRSG), Generator-Absorber-heat
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; ) exchange (GAX) absorption refrigeration cycle and a heat exchanger for heat recovery (HR) has been
Available Online 27 Apnl 2018 .

studied from a thermodynamic and economic perspective. The modeling of this cycle was done by

T solving the electrochemical, thermodynamic and exergoeconomic equations for fuel cell and system
S . ts. simultancously. The results showed that th f sed combined cycle is
Solid oxide fuel cell components, simultaneously. The results showed that the exergy of our proposed combined cycle is
GAX 14.9% more and the irreversibility rate of this cycle is 10.6% less than that of the combined SOFC-GT-
HRSG

GAX systems in the same conditions. Also, the fuel cell and the afierbummer have the highest rate of
exergy destruction among other components due to irreversibility. Exergoeconomic analysis showed
that the sum of uint cost of products (SUCP), the exergoeconomic factor, the capital cost rate and the
exergy destruction cost rate for the overall system is equal to 331.1 $/GJ, 29.3%, 10.47 $/h and 25.32
$/h, respectively. The performance analysis of the system indicates that the increase of the pressure ratio
of a compressor, the energy efficiency of the cycle will decrease, while SUCP at a certain pressure ratio
it reaches its minimum value. Also, with increasing of the current density, both the exergy efficiency
and SUCP decrease.

Cogeneration
Thermodynamic and Exergoeconomics
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' HRSG (Heat Recovery Steam Generator)
? GAX (Generator-Absorber-heat eXchange)
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FC: Fuel Compressor
HRSG:Heat Recovery Steam Generator

AC: Air Compressor  AB: Afterburner
M:Motor

GT: Gas Turbine  AHE: Air heat exchanger FHE: Fuel heat exchanger
EV: Expansion Valve

HW: Hot Water  HR: Heat Recover  P: Pump

Fig. 1 Schematic diagram of the electrical power/cooling/Heating trigeneration system
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