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Do photovoltaic materials have a practical conversion performance based on spectral measurements?

By average photon energy, this paper assessed the practical conversion performance of ten types of
photovoltaic materials based on the spectra measurements of Beijing and Changsha, China. Photon energy
utilization efficiency was proposed to assess the practical conversion performance of photovoltaic materials at
the same aperture area.

How efficient are photovoltaic panels?

Due to the many advances in photovoltaic technology over recent yearsthe average panel conversion
efficiency has increased from 15% to over 23%. This significant jump in efficiency resulted in the power
rating of a standard-size panel increasing from 250W to over 450W.

How does peu affect the energy conversion performance of PV materials?

As the PEU increasesithe energy conversion performance of PV materials with the same aperture also
increases. Moreover,the weighted photon energy utilization efficiency (WPEU) was proposed to assess the
successional energy conversion performance of PV materials with the dynamic spectral distribution. WPEU is
expressed by Eq.

Does a PV module degradation rate increase?
Quintana et al. documented the increased degradation rate for an entire system compared with module
degradation for the Natural Bridges National Park PV system in Utah, USA.

Does aperture area affect energy conversion performance of PV modules?

In the first situation where the aperture area of the PV modules is the same, the WPEU was put forward to
compare the average energy conversion performance of PV materials in the long-term measurement, as shown
in Fig. 10. The average APE was used as the representative APE value under the successiona field
measurements.

What isthe relative deviation of PV materials in Changsha?

Asfor the early autumn of Changsha,the average APE is close to the APE of the reference solar spectrum,and
thus the relative deviation of all the ten types of PV materials was between & #177;5 %.
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