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An Experimental Study on Catalytic Reformer
with Direct Spraying of Fuel and Water for SOFC

Dae Keun Lee” - Sang Geun Dong” - Je Bok Yang - Hak Joo Kim" - Heon Jumg®

ABSTRACT

An experimental study on the catalytic reformer adopted in the auxiliary power unit
system of solid oxide fuel cell was conducted. A 3-fluid nozzle, by which liquid fuel
such as diesel, water and air are sprayed and uniformed mixed, was designed and used
in this study. An electrically heated monolith inserted in the reformer was used for the
vaporization of fuel and water in the transient state of reformer. The reformer uses the
partial oxidizing reaction at the catalyst and the supply of water prevents the flame
combustion in the spraying zone and lessens the deactivation of catalyst. The result
showed that the reforming of liquid fuel can be started by the electrically heated
monolith and the 3-fluid nozzle can give the uniform mixing of fuel, water and air. It
was also found that the reformer fueled by n-hexadecane can make the reformate, at
best, containing H, at 15.5% and (0 at 11.5% that are used as fuel in the solid oxide

fuel cell.
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APU Auxiliary Power Unit POx Partial Oxidation
C/O  Ratio of carbon to oxygen SOFC Solid Oxide Fuel Cell
CPOx Catalytic partial oxidation Steam/C Ratio of steam to carbon
DP Design Point TOx Total oxidation
EHM Electrically Heated Monolith WGSR  Water-gas shift reaction
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