Solar Energy Materials and Solar Cells, vol.238, pp.111579-1-111579-15, May, 2022.

L aboratory intercomparison of solar absorptance and
thermal emittance measurements at room
temperature

S. Caron; L. Herding; Y. Binyamin; M. Baidossi; Y. Vinetsky; A. Morales
Sabio; C. Hildebrandt; R. Reoyo-Prats; O. Faugeroux; A. Aglero Brung;
S. Rodriguez Catela; F. Sutter; M. Roger; F. Manzano Agugliaro

Abstract-

Solar thermal absorber coatings play an important role in the opto-thermal
efficiency of receiversin Concentrated Solar Power (CSP). Two standard figures
of merit are the solar absorptance & alpha;sol&nbsp;and thermal emittance
&epsilon;th, derived from spectral directional hemispherical reflectance
measur ements at room temperature. These two figures of merit allow comparing
coating formulationsin terms of performance and durability.

In this study, a black coating and a solar selective coating are optically
characterized by different laboratories to compare spectral datasets, solar
absor ptance & alpha;sol& nbsp;and thermal emittance
& epsilon;th& nbsp;calculations. The comparison includes various benchtop
spectrophotometers operating in the UV-VISNIR and Infrared spectral ranges
aswell asthree commercial portablereflectometer semissometers.

A good agreement is found between the nine parties participating in this
intercomparison campaign. The black coating &alpha;sol&nbsp;value is
96.6& nbsp; & plusmn; & nbsp;0.2%, while the solar selective  coating
& alpha;sol& nbsp;value is 94.5& nbsp; & plusmn;& nbsp;0.4%. For the thermal
emittance, spectral data is concatenated and integrated from 0.3 to
16& nbsp;&mu;m. The black coating & epsilon;th& nbsp;value calculated at
650& nbsp; & deg; C is 80.8& nbsp; & plusmn; & nbsp;3.8%, while the solar selective
coating &epsilon;th&nbsp;value calculated at 650&nbsp;&deg;C s
25.0& nbsp; & plusmn; & nbsp;0.5%.
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