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ABSTRACT

Soiling of PV modules has a
measurable impact on PV

INTRODUCTION

The accumulation of surface debris on PV modules
can significantly reduce energy production!ll.

METHODS (Continued)

Soiling Data Filters: Two daily soiling filters were
developed to automate the calculation of a daily
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temporal resolution soiling
data into irradiance-weighted
average daily soiling ratios.

Here we present a short term
evaluation of the two data
filters utilizing the same data
set from a single soiling
measurement system located
in Northern Utah with daily
maintenance.
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sky days for a given month.

samples are included in the daily calculation.

Table 1. Daily soiling ratios as calculated using the
Clear-Sky and All-Sky filters, and the number of one-
minute samples contributing to each.

Figure 3. Regression comparison of daily soiling ratios as
calculated using the two filters. Blue dots represent the All-Sky
filter when data from the entire day are included. Purple dots

Figure 4. Time series of one-minute average soiling
ratios with daily ratios calculated by the Clear-Sky and
the All-Sky Filters superimposed.

Clear-Sky Filter

>500 W/mz, clear sky

Irradiance Threshold

>500 W/mz, any sky

represent the All-Sky filter when data from only the solar noon
window are included.

CONCLUSION

Time period Included Solar noon £2 h

Any

Any collected under
unstable sky conditions

Data not Included

>1 standard deviation from
clean vs soiled regression

Figure 1. Soiling measurement system at the GroundWork research facility in Logan, Utah.

Although clear-sky filters yield quality results, they only output daily average soiling ratios on clear sky days. An all-sky filter is required in order to reliably generate
daily soiling ratios at locations with frequent cloudy weather. Preliminary results from the GroundWork All-Sky filter are very promising. Irradiance-weighted daily
average soiling ratios calculated by the Clear-Sky and the All-Sky filter showed strong correlation across the month of June, particularly on stable clear sky days. The
correlation improved from R? = 0.8859 to R? = 0.9964 when the All-Sky filter data processing window was narrowed from all day to +2 hours of local solar noon to
match the Clear-Sky filter window and comply with IEC 61724-1 fixed tilt recommendations. The All-Sky filter included on average more samples than the Clear-Sky
filter in the daily average soiling ratio calculation. The All-Sky filter also generated daily values on cloudy days June 17, 18, 19 when the Clear-Sky filter did not. The
All-Sky filter shows promise for locations with significant solar variability. Further testing is warranted to evaluate spatial and temporal performance.
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