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Basic Characteristics of Gas Turbine-Solid Oxide Fuel Cell

Hybrid System with Air Recirculation
Daisuke OKAWA, Naoki SHIKAZONO, and Nobuhide KASAGI

The University of Tokyo, Department of Mechanical Engineering,
Hongo 7-3-1, Bunkyo-ku, Tokyo 113-8656, Japan

A Gas turbine (GT) and solid oxide fuel cell (SOFC) hybrid system is expected to achieve a high
efficiency over 60% LHV. However, in order to operate the system at such a high efficiency and an
increased power density, it is important to keep the whole SOFC temperature as uniform as possible.
Cathodic air recirculation is one of the most effective methods to improve the cell temperature

distribution.

In the present study, numerical simulation of GT-SOFC hybrid system with air

recirculation is carried out. The ejector and blower systems are compared, and the effects of
recirculation ratio on the overall system performance are evaluated. Furthermore, the part load

performance of the ejector system is investigated.
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Table 1 Parameters for activation overpotential

Eact [kI/mol] 7 [AIm?]
Cathode 140 5.0 % 10°
Anode 120 5.0 % 10°

Table 2 Physical properties of cell components

2 [W/mK] o [10°Q cm]
Electrolyte 20 3.0 exp(10300/T)
Cathode 11.0 8.11 exp(600/T)
Anode 10.0 2.98 exp(-1392/T)
Interconnector 6.0 25
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