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Abstract

Understanding of reflectance of solar concentrators is important for assessing concentration performance. However,
inaccurate data about refractive indices of constituent materials and dust accumulation on the surface often prevent
figuring out reflectance variations. The current study proposes an approach calculating concentrator reflectance based
on the refractive index of glass obtained from reflectance and transmittance measurements. This approach improved
accuracy of solar-averaged reflectance from 2.9% to 0.4% compared to the use of existing reference data. Reflectance
variations with incidence angles are negligible up to 60° at various glass thicknesses. When concentrators are
contaminated with dust during 2 months, specular reflectance loss of vertically exposed concentrators is less than 7%.
However, for horizontally exposed concentrators, the loss significantly increases up to 40% while dependence of
reflectance on incidence angles becomes strong. Measurements of  hemispherical reflectance indicate that 80
percentage of the loss comes from scattering rather than absorption by dust. Data of refractive index and reflectance
provided in the current study will help estimate or model the concentrated solar flux.

Keywords : Bl%¥<¥ 3 7](Solar Concentrators), &= & & (Refractive Index), % WFAlE-(Specular Reflectance),
Hk=1 kARS8 (Hemispherical Reflectance), W #] (Dust), WFAFE- =2 (Reflectance Loss)
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