Novel Thermophotovoltaic Device for Direct Heat to Electricity Conversion
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Enable revolutionary capabilities
through new technology. — 10 6*

* These objectives are reflected in the overall Research
Partnership Program and thus not connected to specific
requirements of any single research program.
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Requirements

Requirement: space
vehicles: energy. Power
sources with long life are
needed for satellites, space
probes or rover/landers.

Requirement: space
" "venhicles: long life power

sources. Efficient long-life
power sources for deep space
exploration (where solar
arrays are not useful).

Plans

Plans. Material and
processes are in

[ development. Prototype
low power (benchtop) TPV
devices are currently in
production. Practical scale
power sources are planned
by the end of 2006.

More
efficient power conversion of
terrestrial fuels and direct
conversion of heat to electricity
(no generator losses).

Hypotheses & Projects

temperature
thermophotovoltaic devices
can be made with new
materials that will have no
moving parts, and hence be
more reliable and quiet.

Hypothesis. Efficient low ——&- pgiect: NOVEL THERMOPHOTOVOLTAIC DEVICE

FOR DIRECT HEAT TO ELECTRICITY CONVERSION

Project description. This project is developing a new
material to use in thermophotovoltaic devices. The new
material has a more ideal absorption of heat from lower
temperature radiators (~1000(/C) than current materials.
This will lead to higher efficiencies. TPV power
generators will have no moving parts, be more reliable
and quiet.

Status: We have modeled the band structure of the
material and have begun film depositions. We have
designed TPV film structures and will be depositing TPV
structures soon.

Project site(s): Texas Center for Superconductivity and
Advanced Materials

stretch its research dollars.

Research Partnership Centers Multiple Benefits

Immediate applications on Earth. A TPV generator can be made in a standard size of about 1 kW
and stacked together to make a power generator of whatever size needed. The TPV power generator
could be the electrical source for an electric car or truck or power satellites, rovers, space probes.

Leverage NASA research funds. State of Texas in partnership with NASA enables NASA to

Importance: space
vehicles: next generation.
This technology is perfectly
suited to nuclear power
sources for deep space and
for next generation
terrestrial uses. A TPV
automobile engine could
use current fuel and
distribution infrastructure,
burn the fuel more
completely at lower
temperatures with fewer

Importance: energy: space vehicles and
rovers. This work will provide a power
source for satellites, space probes or
rover/landers. The heat can be generated
by a long life radioactive species.

Knowns and
unknowns

— Known. Materials with greater
sensitivity to thermal energy are
needed for TPV generators to work
with emitter temperatures down
around 1000 C or lower. To properly
design and fabricate a TPV device
the material properties of the
absorber are required to be known.
The TPV material in testing shows
promise in a number of applications,
demonstrated the required thermal
sensitivity.

— Known: experiments already
completed in space. We have
modeled the band structure of the
material system and have found the
sensitivity to thermal energy to be well
suited for TPV use.

L Unknown. The material is still
under development in determining
the optimal deposition conditions
and optical properties.

| Unknown. Tests have been
conducted only on a modest scale.
System performance cannot be
extrapolated.

Status: Prototype V.3
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Status, Plans, Connections to NASA's Mission and Vision
and to the Space Architect's Capability Requirements
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