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Solar thermal devices convert solar radiation into heat, which is subsequently converted into electricity using a typical thermal power 

plant. Functional coatings on components of a solar thermal device, especially in the heat collection element (HCE), can substantially 

improve the efficiency of the solar to thermal energy conversion.  The absorber tube in the HCE has a solar selective coating (SSC) to 

realize high solar to thermal conversion efficiency. Any improvement in the solar selective property directly results in reduced cost of 

solar power by bringing down the cost of thermal energy storage. In the past, hexavalent chrome-based coatings were used as SSC. 

However, due to the toxic and carcinogenic nature of hexavalent chrome, its use has been strictly banned across the world. ARCI has 

developed a hexavalent chrome-free, non-toxic environmental friendly solar selective coating that can exhibit optical properties better 

than the chrome-based coatings. 

 
 
 
  94 ± 1 % absorbance in 300-1500 nm range 

 14 ± 1 % Thermal IR emittance 

 Withstood 20 cycles of thermal cycling at 350
o
C 

 Withstood 80 h of salt spray test as per ASTM B117 

 Non-toxic and environmental friendly 

 

 Solar selective coatings on absorber tubes of Concentrated Solar Power plant (Non-
evacuated up to 250 deg C and evacuated up to 400 deg C) 

 Solar selective coatings on metal tubes for water heating applications (up to 100 deg C) 
 

 

 Performance and stability validated at laboratory scale 

 Scale-up and prototype testing completed 
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Coating 

composition 

Chrome based coating by 

electrodeposition 

ARCI sol-gel 

solar selective 

coating 

Average DNI 

(W/m2) 

680 719 

Optical 

efficiency (%) 

60 60 

Heat loss at 

200oC, (W/m) 

96 76 

 

 

Field test data on SS304 substrate 

UV-Vis-NIR spectrum of sol-gel based solar 

selective coating 
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