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Multijunction photovoltaic devices may be sensitive
to spectral alterations due to accumulated soil

Multijunction cells are
limited by the current
G of the lowest junction
Soil composition influences the in series.

transmission of light
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A small loss at a
specific wavelength
could cause significant
decrease in overall
performance.



Common minerals can reduce transmission in the g s
most energy-rich region of the AM 1.5D spectrum
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UV/vis DNI Response to Soiled Glass Coupons
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The effect of soil at each wavelength can be e
predicted by calculating J
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Az
A Spectrum-dependant Current of Black Photon Isotype Cell
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Predicted J.,. magnitude is independent
soil type at AM1.5D
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At each point, the middle junction is
the current limiting subcell.
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Red soils undergo consistent current
switching behavior; Yellow soils are
less uniform
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Current limiting behavior varies over thez, ..
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course of a day and year with soil type
Summer shown in thick lines, winter shown in thin lines.
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Seasonal availability of light, coupled with soil, can ) s,
influence device behavior
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Summary and Conclusions ) &,

= Device response can be modeled using measured optical
properties of soils and known quantum efficiency.

= The magnitude of loss predicted for multijunction cells was
insensitive to soil type

= Current limiting behavior was sensitive to soil type

= Predicted limiting behavior was less consistent for spectrally
responsive (yellow) soils

= Seasonal variations were also noted, and may be useful for
determining cost-effective cleaning strategies in the winter




