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B. Anti Reflecting (AR) Coating Details
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Appendix B contains additional details about the anti-reflective coating.
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Anti Reflecting Coating



Our Anti-Refl ective (AR) coating for solar glass sets the 
benchmark in the solar industry today. It gives you a 
consistent 3% performance boost (measured extensively 
in fl ash tests) and can be applied to a wide range of 
solar applications, including c-Si, thin-fi lm, concentrated 
photovoltaic modules and solar thermal collectors. 
Same sun. More power.™

More reflection
Less gain

PV  module 
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DSM Anti-Refl ective 
coating for solar glass. 
Crystal-clear light transmission
for a 3% performance boost. 

Our Anti-Refl ective coating is a legacy 
innovation with the best anti-refl ective 
properties in its class. The patented materials 
science behind it is based on reversing the 
traditional nano-porous silica coating. 



We monitor the Isc performance of up to 16 modules, measured 
simultaneously at five-minute intervals under maximum load 
in the Netherlands - which was established in partnership with 
Fraunhofer ISE.

BENEFITS:
•	 Significantly higher transmission compared to blank glass. 
•	 Up to 3% higher output gain compared to non-coated 

modules, resulting in a higher Wp-class distribution. 
•	 Extra power gain due to angular effect, eg, the coating is 

even more effective during morning and evening hours. 
•	 Extensively evaluated durability in accelerated weathering 

tests conducted in accordance with IEC 61215. 
•	 Longest track record in the industry for consistent batch-to-

batch performance.
•	 Extremely easy-to-clean, and mechanically robust during 

module production and assembly.
•	 Suitable for use on both rolled (patterned) and float glass.
•	 Applicable on either one side or both sides of the glass.
•	 Technology can be incorporated into the tempering process.
•	 No additional curing step required for tempered glass.
•	 Applicable to a wide range of cell types, module technologies 

and solar applications.
•	 Convenient to apply using various technologies, including 

roller, spray, aerosol, slot-die and dip coating.

MONITORING IN STATE OF THE ART FACILITIES 

INCREASED POWER GAIN 

EXTRA  POWER DUE TO ANGULAR EFFECT

DURABILITY IN AN EXTENDED IEC TEST PROGRAM
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THE PURPOSE BEHIND THE POWER
As a global science-based company, our purpose at DSM is to use our expertise in solar materials and technology to create 
clean and affordable energy for all. In fact, our strategy is specifically aligned with United Nations’ Sustainable Development 
Goals 7 (‘Ensuring access to affordable, clean energy for all’) and 13 (‘Taking urgent action to combat climate change’). 
For our customers, this means offering you expert advice and technical support that enables you to maximize your 
competitive advantage – wherever in the world you are. 
 
For more information: info.samesunmorepower@dsm.com or visit www.dsm.com/solar

DISCLAIMER 
Although DSM has used diligent care to ensure that the information provided in this document is accurate and up to date, DSM makes 
no representation or warranty of the accuracy, reliability, or completeness of the information. This publication is distributed without 
warranty of any kind, either expressly or implied. In no event shall DSM be liable for any damages arising from the reader’s reliance 
upon, or use of, these materials. The reader shall be solely responsible for any interpretation or use of the material contained in this 
brochure. The content of this document is subject to change without further notice. Please contact your local DSM representative for 
more details. All trademarks listed in this brochure are trademarks of DSM in the Netherlands and/or other countries. 
 
20.001  © DSM Advanced Solar 2020



PV MODULE REFLECTION – GLARE
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PV MODULE REFLECTION – GLARE

When light falls on a surface it is split; some of the light traverses the 
surface (transmission), some light enters the surface and is lost (ab-
sorption) and some is redirected away from the surface (reflection). In 
order for a PV module to produce as much power as possible, the cover 
glass is optimized for high transmission. This is why Hanwha Q CELLS 
PV modules have cutting-edge anti-reflective coatings (ARC) in order 
to maximize transmission and limiting the possibility for reflections.

Each of these actions, transmission, absorption and reflection, can be 
measured as a proportion of the original light falling on the surface, 
eg. T + A + R = 100 %. For our purposes it is only necessary to look 
at the proportion of this original light, as the intensity of the light fall-
ing on the surface of the PV module glass will change with numerous 
factors including different system configurations, locations and times 
of both the day and year.

The proportion of light reflected from any surface is dependent upon the 
angle at which the light hits the glass, called the incident angle where 
0° is direct light and 90° is parallel to the surface. The proportion of 
reflected light can be calculated for different incident angles using the 
Fresnel equations. For a sheet of glass it would be necessary to calcu-
late the reflection twice, once for the frontside of the glass and once 
for the backside. However as the rear of PV module glass is connected 
to an EVA and light absorbing PV cell it is only necessary to consider 
the frontside effect. To calculate the reflection the refractive index of 
the involved media is needed. As an example air has an index of 1, for 
normal “window” glass the value is around 1.5, for water it is 1.33 
and for PV module glass it is around 1.25. From these figures alone it 
is possible to, correctly, presume that the glass used in PV modules 
creates less reflected light than normal “window” glass or a body of 
water. Figure 2 shows the curves of these different cases, along with 
measurements by TÜV Rheinland of Hanwha Q CELLS modules. It can 
be seen that the proportion of light reflected starts close to zero but 
rises as the incident angle gets closer to 90°.

 
CONCLUSION

From both the theoretical and measured data it is clear that ARC glass 
used in all Hanwha Q CELLS currently produced PV modules reflects less 
light than both naturally occurring features, such as bodies of water, and 
common manmade structures. Moreover for incident angles below 55° 
less than 4 % of the initial light is reflected away from the PV module.

EMAIL: service@q-cells.com
TEL: +49 (0)3494 66 99 23222

Figure 2: Reflection vs. incident angle
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Figure 2: Reflection vs. incident angle
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