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About
Katie graduated from Cambridge University with a first class Natural Sciences (Physical) degree in 2008. She then worked as a financial analyst for a year before returning
to academia. She started her PhD with integrated study in hydrogen and fuel cell applications at the University of Birmingham in September 2009.
Katie’s PhD within the Doctoral Training Centre is funded by RCUK and sponsored by EADS Innovation Works. It focuses on solid oxide fuel cell (SOFC) and stack
development for unmanned aerial vehicles (UAVs). SOFCs show promise for a number of possible applications due to their high efficiency and ability to cope with fuels
that are not pure hydrogen. This fuel tolerance is important as high-purity hydrogen is not widely available at present.
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UAVs provide a niche market where energy capabilities matter more than price. This is an ideal platform for a new, so expensive, but potentially very beneficial,
technology. Working in partnership with EADS IW provides aerospace engineering experience and an insight into customer requirements.
The process of making the individual mSOFCs is being considered in detail, with various changes to the “in-house” techniques previously used being suggested. Dipcoating was tested as an alternative to hand-painting the cathode layer for the cells; the results show proof-of-concept, although more work is needed to make this a viable
alternative.
The power output and transient performance of the cells was also investigated, with promising results. It was shown that the hand-painted cells take less than half a
second to adjust to a change in demanded current, without any overshooting of voltage.
The performance of individual cells on various hydrocarbon fuel compositions is being investigated, with humidification of the fuel and use of an inert buffer gas being
considered. It has been concluded that a buffer gas will be needed, as the performance shows strong positive correlation with total gas flow rate. A small, six-cell module
was made following the same design used previously in-house. This was tested for both power density and transient performance. The intention is to build up to a larger
stack of around 100W, using a modular approach.
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Patent pending: UK Patent Application Number 1107672.6

Presentations
1st Annual DTC Conference, 2010 (Birmingham, UK)
MEGS Christmas Event, 2010 (Birmingham, UK)
219th Meeting of the Electrochemical Society, SOFC XII – 2011 (Montreal, Canada)

Posters Presented
6th International Hydrogen and Fuel Cell Conference, 2010 (NEC, Birmingham)
IMA; Fluid Problems in Process Engineering, 2010 (Leeds, UK)
9th European Solid Oxide Fuel Cell Forum, 2010. (Lucerne, Switzerland)
7th International Hydrogen and Fuel Cell Conference, 2011 (NEC, Birmingham)

Other Events

11th Grove Fuel Cell Symposium, 2009 (London, UK)
Innovative Future Conference, 2009 (Coventry, UK)
Sustainability Live, 2010 (Birmingham, UK)
Sustainability Live, 2011 (Birmingham, UK)

Responsibilities
DTC student representative to the teaching committee
Outreach – laboratory tours and presentation to school children
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