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OBJECTIVE: to improve rapid thermal cycling and mechanical ruggedness of solid oxide fuel cells by investigating various fuel cell geometries and supports

BACKGROUND REACTOR DESIGN

Solid Oxide Fuel Cells (SOFCs) are a highly efficient, fuel Air Exhaust e
flexible type of fuel cell with high operating temperatures ([600-
900]°C) [1,2]. They operate by means of electrochemical half
reactions taking place at an anode and a cathode, separated by a
ceramic electrolyte. These half reactions force electrons to travel
though an external circuit where they can be utilized as current to
produce work.

SOFCs In particular have several hurdles to overcome before
successful commercialization, these iInclude: high cost of
production (materials and manufacturing), failure due to rapid
thermal cycling, failure due to mechanical shock, unreliable sealing,
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Figure 1: Schematic of single solid oxide fuel cell [2].

SUPPORTS & CONFIGURATIONS

Cell supports include electrolyte-supported cells (ESCs),
cathode-supported cells (CSCs), and anode-supported cells (ASCs).
These historic approaches have poor mechanical shock tolerance
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(CSCs), slow temperature ramp rates (ASCs), and comparatively Combustion
high operating temperatures in the world of SOFCs (ESCs) [3,4]. Exhaust
By using metal-supported cells (MSCs), a number of these Issues
could be eliminated [3].
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Figure 2: Schematic representation of anode supported cell (ASC) and
metal-supported cell (MSC). Only a thin portion of the anode layer, as

required for electrochemical function is retained in the MSC design [3]. METHODS AND EXPECTED RESULTS
The current-voltage method with four probe technique will be used to analyze
A)  soid Oxide Fuel Cel B)  soia oxide Fuci cen the electrical efficiency, power density, and polarization of the planar MSC FFC upon
completion of reactor construction. Once sufficient data Is obtained, the cell will be
Combustion Exhaust o Combustion Exhaust tested for its ability to thermally cycle.
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Urborned We expect to see, through sufficient thermal management, significantly higher
< X Fuel / electrical efficiencies for the fuel cells in this configuration. In addition, the expected
2 % 7 - result of the thermal cycling experiments is that the MSC offers a significant increase
N ‘ ) Dﬁgggsgu';‘:ﬁ'ch : I | In the number of rapid thermal cycles the system can handle before failure.
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Figure 3: Schematic of the A) direct flame fuel cell (DFFC) setup
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