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Abstract:
Thermophotovoltaic cells convert thermal radiation from local 1500-
1800 K hot sources to electricity. Obstacles to efficient photovoltaic energy
conversion include sub-bandgap photon loss, carriers from high-energy Cells as Spectral Filters

Benefits of a High-Reflectivity Back-Mirror:
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photons thermalizing to the band edge, and low external luminescent g5 X 10 . . .
efficiency. We propose that single-bandgap thermophotovoltaic cells can — Blackbody "‘(F‘I“;;t[;:""
surpass the 23.6% efficiency record through the use of spectrum- E 4 )|
appropriate semiconductors and a reflecting back mirror. Indium-gallium- =
arsenide (InGaAs) cells have a 0.74 eV bandgap optimal for spectral O 3 0.74 oV
filtering at thermal radiation energies. Adding a gold back mirror to the cell e o Tz %
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Fig.4: Diagram of a high-reflectivity back-mirrored cell functioning as a spectral filter

and accompanying black body curve recycling plot
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Results and Future Work:
Cell Specular Reflectivity o Power vs.Voltage at 1488 K
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Fig.7: Reflectivity of the InGaAs Cell Fig.8: Efficiency of the InGaAs Cell
Example Application:
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Fig.9: Diagram of a thermophotovoltaic water heater and power source
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