FUEL CELL DEVELOPMENT —Vijay Vajrala is cur-
rently enrolled in the UH doctoral program in physics
and biophysics. He arrived at the university having
earned his M.S. in physics and a B.S. in Mechanical
Engineering from the University of Hyderbabal in India.

CLEAN ENERGY —Gustavo Cardenas, doctoral student
in the Department of Physics, completed his undergradu-
ate study at the Monterey Technological University
(TESM), Mexico. His UH studies focus upon fuel cells
combining oxygen and hydrogen as a clean energy source.
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LIFE CELLS—D. Nawarathna is currently enrolled in
the doctoral program in biophysics at the University of
Houston. A member of Dr. Miller’s research team in fuel
cell research, Nawarathna earned his B.S. degree in
mechanical engineering in his native country, Sri Lanka.

PHYSICS-BIOPHYSICS —Hugo Sanabria, doctoral stu-
dent in physics/biophysics, is engaged in Dr. Miller’s lab
in dielectric spectroscopy for the study of life cells and
proteins. He earned his B.S. degree in physics at the
Monterey Technological University (TESM) in Mexico.
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Fuel Cells for Space Applications

John H. Miller, Jr. [UH] / James R. Claycomb [Houston Baptist University]

ROJECTIONS OF THE DOMESTIC AND
Pworldwide markets for electric

power indicate the need for sig-
nificant increases in power generating
capacity. Fuel cells, which combine
hydrogen and oxygen to produce elec-
tricity and water in an electrochemical
reaction, hold promise as clean, effi-
cient power sources. NASA first em-
ployed fuel cells to provide on-board
power for the Gemini and Apollo space-
craft in the 1960s and, more recently,
the Space Shuttle. Proton exchange
membrane (PEM) fuel cells have
advanced to the point of commercial-
ization in the last decade. The Power
Branch at Johnson Space Center (JSC)
tests PEM fuel cells to determine life
limits, establish voltage and current .
output stability, and determine perform- !
ance requirements for reliable, safe '
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UH researchers have studied a unique
approach to the study of PEM fuel
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cells—the use of sensitive magnetic
sensors, known as superconducting
quantum interference devices
(SQUIDs). For example, we have found
that frequency domain measurements
enable detection of fuel gas crossover
and membrane poisoning. Magnetic
noise spectra have been observed to
increase by roughly two orders of magnitude while the volt-
age noise increases roughly one order of magnitude during
gas crossover. Noise measurements are probably best suited
for on-site inspection because they are rapid, noninvasive and
can be applied to individual cells in a stack.

Magnetic noise measurements can be made when it is not
possible to make direct electrical contact with the cell. The
ability to identify incipient failure mechanisms, including gas
crossover, could prove to be a valuable non-destructive test-
ing technique.

signal analyzer.
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Figure 1. Electric and Magnetic Noise Spectra Recorded Before and After
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