Modeling of Near-Field Concentrated Solar Thermophotovoltaic Microsystem
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Introduction

* Solar Thermophotovoltaic cell (STPV) tailors
solar spectrum to better match with PV cell
guantum efficiency.

* Enhancement in radiation flux between two
closely separated surface (~A,,4iation) €AN
be orders of magnitudes higher than the

blackbody limit, which can increase cell

output power density.
* Flexible system; Solar energy.
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Modeling

* Emitter/Absorber is made of Tungsten,
selective absorber has a 2D Photonic crystal.

* PV cell is single PN junction (Ing1gGagg>,Sb)
with bandgap 0.56 eV

* Near-field radiation is originated from source

at z' and calculated at PV cell at point z
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* Electron/hole generation rate in PV cell,
1 09(z, w)
G(z,w) = —
(2, @) hw 0z
* Solving minority carrier diffusion equation,
photocurrent is calculated,
OZA h\Z, W A h\Z, W
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* Electron hole recombination is considered
T. p is lifetime of electron/hole.
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Results & conclusion
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* Near-field STPV have potential for high power
density (100 W /cm?) compared to
conventional PV cell (0.845 W /cm?), with
conversion efficiency 17. 5%.

e Efficiency can be increased by employing
special enclosure.

* Cooling may be a concern.
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