
Material Considerations for Crystalline Silicon PV 
Module Backsheets

Delta E QUV 3000hr Exposure Cell Side 
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Legend for all Charts:
"F" = Fluoropolymer layer applied as film
"P" = PET film layer
"E" = EVA (modified PE) layer
"F*" = Fluoropolymer layer liquid-applied 
Adhesive layers not noted
No glass or encapsulant used for all but 
power retention study

Damp Heat Inner Layer Peel (cell side)
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Dielectric Strength (kV) After Damp Heat Exposure
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Purpose of Work: In response to market growth and drive to grid parity, PV module

 

producers have a number of new 
backsheet

 

offerings to consider for cost-effective performance and supply assurance.  Many share similar generic 
descriptions and components.  This study attempts to gain insight to any significant impact with respect to module 

reliability and critical performance areas such as power retention from various generic backsheet

 

structures.

Conclusion:

 

While many of today’s available backsheet

 

offerings for c-Si modules often are described 
with similar constructions and components, it appears there can be considerable differences in certain 

properties and their retention over time.  This implies that not

 

all products with/without equivalent 
constructions perform equally over time and therefore may have varying degrees of impact on module 
reliability and power retention.  Testing beyond 2000 hours and adding more structures will continue.
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Damp heat appears to have little effect on 
dielectric strength of various structures tested out 

to 2500 exposure hours.

Sun-facing layers appearing more color-fast than 
others could maintain prolonged reflectivity and 

stable (1 –

 

2 unit ΔE) BIPV esthetics.

Shrinkage in excess of 1% may induce module 
stress and results from degree of orientation 

and heat stabilization of thick PET film layer(s).

Modules using single or double side 
fluoropolymer

 

backsheet

 

displayed good power 
retention after 2000 hours damp heat exposure.

Relative comparisons of backsheet

 

long-term inter-laminar bond strengths can become much more 
revealing beyond 1000 hours damp heat exposure.  Also, destructive bonds must be interpreted for 

adhesive bond strength vs. tear strength or embrittlement

 

of film layer(s) .

Module Power Loss 
in Damp Heat Exposure
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This presentation poster does not contain any proprietary or confidential information.
This data is generated from preliminary testing only. Additional tests will need to be conducted to verify these results. While Honeywell
International Inc. believes that the information presented is accurate, we makes no representations or warranties (either expressed or
implied) of any kind to the reliability of this data as incorporated into any specific product design. A number of factors may affect 
Performance of any specific photovoltaic module, such as design, components, construction and manufacturing conditions, all of which
must be taken into account by the customer in manufacturing its product. Information provided herein does not relieve the user from
the responsibility of carrying out its own tests and experiments and the user assumes all risks and liability (including, but not limited to,
risks relating to results, performance, patent infringements and health, safety and environment) for the results obtained by the use of
this information.

Damp Heat Outer Layer Peel (air side)
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