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Dustl@ Solling Measurement System




INntroduction

In recent years, photovoltaic (PV) technology has emerged as one of the leading renewable

energy tech
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-igure 1: Solling loss accumulation per day for different locations; recreated from [1].



Figure 2: Global dust intensity, the darker colours represent a higher ug/m?

PM10 (recreated from [2])



he PV plant performance can be significantly influenced by module soiling; but when and w
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to clean the modules”? To answer this question there Is a need for accurate measurements of the

amount of soiling on PV modules.
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DustlQ Soiling Measurement System
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using the Optical

Soiling Measurement (OSM) technology to measure the scattered light from soiling on top of
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glass panel (figure 3).
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Figure 3: diagram of DustlQ function with pulsed LED and photodiode with (a) clean glass
and (b) soiled glass resulting in detection of scattered light.

A unique feature Is that the soiling measurement does not use the irradiance of the sun, therefore
it Is iIndependent of the sun position and sky conditions. The system com
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Figure 4: (a) A naturally soiled DustlQ in Morocco with t
ight). (b) Possible
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Preliminary Results Field Campaign Morocco

€

DustlQ was installed at the Green

Figure 5 An overview of Green Energy

—nergy

Park (figure 5) next to PV modules.

—SEN, where the DustlQ is installed.
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Conclusions

he soiling of PV modules is of significant influence on the power produced and can be
measured with the DustlQ. Using the local dust calibration the DustlQ OSM technology can
e calibrated to your local dust, if they differ from the standard Arizona Test Dust.

The stable field test result from the measurement campaign at Green Energy Park in Morocco

show a loss in power of up to 14%. The Soiling Ratio information that is available real-time,
day and night can identify when to clean or not.




Acknowledgements

We acknowledge the good collaboration with dr. Anmed Alami Merrouni at Green Energy Park
RESEN In Ben Guerir Morocco and with dr. Fabian Wolferstetter and dr. Stefan Wilbert at
DLR and CIEMAT at CIEMATs Plataforma Solar de Almeria.

References

[1] A. Sayyah, M. Horenstein, and M. Mazumder, “Yield loss of photovoltaic panels caused by depositions”, Solar Energy 107, 2014.

2] M. Maghami et al., “Power loss due to soiling on solar panel”, Renewable and Sustainable Energy Reviews 59, 2016.

[3] J. Zorrilla-Casanova, M. Philiougine, J. Carretero, P. Bernaola, P. Carpena, L. Mora-Lopez, and M. Sidrach-de-Cardona, “Analysis of dust losses in photovoltaic
modules”, World Renewable Energy Congress, 2011.

[4] M. Gostein, T. Duster, and C. Thuman, “Soiling Station Employing Module Power Measurements”, Proc. IEEE PVSC, 2015.

5] International Standard IEC 61724-1.

6] M. Gostein, J. Caron, and B. Littmann, “Measuring Soiling Losses at Utility-scale PV Power Plants”, IEEE Photovoltaic Specialists Conference, 2014.

[7] M. Korevaar, J. Mes, P. Nepal, G. Snijders, X. van Mechelen, “Novel Soiling Detection System for Solar Panels”, Proc. EU PVSEC, 2017.



www.Kkippzonen.com/dustiq

S
PP i

Ly

‘
r A
el



