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EVA Encapsulant in Photovoltaic Modules: Protection, Optics, and Life

A quiet material with a loud effect on yield

Module designers spend many hours on cells and glass, and rightly so. The encapsulant is thinner than either, and it  
is easy to treat as a given. In the field, though, a surprising share of visual defects and of slow power loss can be  
traced  to  how  that  thin  sheet  was  stored,  laminated,  or  formulated.  EVA  remains  essential  in  photovoltaic 
manufacturing because it is the layer that both optically couples the cell to the world and mechanically locks the  
stack together.

Figure 1. Encapsulant film unrolled to show the sheet that will sit above and below the cells.

Between the front glass and the cell, the film should present a clear, well-wetted optical path. Between the cell and  
the backsheet or rear glass, it should fill every gap around ribbons and spaces, then stay there. If the film shrinks 
excessively,  takes  up  water,  or  under-cures,  those  gaps  return  as  bubbles,  corrosion  sites,  or  a  dulling  of  the  
package.

Reliability is built in the laminator

EVA arrives as a thermoplastic sheet containing a latent crosslinking system. The laminator’s heat and vacuum turn 
that sheet into a gelled interlayer. Uniform temperature, an adequate vacuum period, and a hold long enough to 
finish the cure are more important than any single headline property on a data sheet. We look for a gel content that 
is consistent from the center of the module to the edge, and from the first module in a shift to the last.

Once cured, the film should keep peel strength to glass and to the backsheet, resist yellowing, and maintain a high  
volume resistivity. Those qualities, together with a thoughtful UV package, are what allow a module to be offered for 
a long service period. Additives do not replace process control; they reward it.
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Matching the film to the climate and the cell

Not every project should default to the same EVA. High-humidity, high-voltage arrays put more pressure on PID and 
moisture barriers. Some newer cell structures are more comfortable behind a polyolefin elastomer, or behind a co-
extruded EPE sheet that puts POE in the core and EVA at the bonding faces. A manufacturer who can explain those 
trade-offs, rather than offering one roll for every drawing, is a more useful partner.

Even when EVA is the right choice, the grade still matters: cut-off versus high-transmittance optics, faster or slower 
cure to suit the line, and a shrinkage band that will not pull ribbons or open gaps at the corners. These are ordinary  
engineering decisions, and they should be made with the laminator’s actual curve in hand.

Why the industry still relies on this film

EVA is widely available, well understood, and compatible with a large installed base of laminators. That is not a small  
advantage when a factory has to keep running while cell technology changes around it. Combined with competent 
formulation  and  a  disciplined  store  room—cool,  dry,  and  with  respect  for  open  time  after  the  bag  is  cut—it 
continues to be a dependable encapsulant.

We expect EVA to remain central  to module production for years,  even as POE and EPE take a larger share of  
demanding designs. The cornerstone, in other words, is not a particular brand roll. It is a correctly specified, correctly 
cured encapsulant, of which EVA is still the most familiar example.

Treat EVA as a reliability component with a process window, and it will continue to justify its place in the module. 
Treat it as an interchangeable wrap, and the module will eventually reveal the difference.
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If you are reviewing EVA against POE or EPE, or tightening a lamination window, we are glad to work through the 
options with your process team.


