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1. Introduction 
Those of you that are really old like me might remember that the above quote was 
uttered by Mr. McGuire to the title character in “The Graduate.” 

Discussion of the title subject will populate sections 2 and 3 of this post. The reason is 
that, although the current design for photovoltaic (PV) modules (a.k.a. panels) have 
been widely deployed, there are still many places where they will not work, because: 

 They are too heavy 

 No flat surfaces on the top surfaces of the target structure (or vehicle) 

 They are too difficult to recycle 

Several manufacturers are starting to produce modules that solve these problems, and 
the key to their design is (you guessed it), plastics. 

2. Typical Photovoltaic Module Construction 
Most current PV Modules (a.k.a. Panels) use the construction described below. 

Many panel manufacturers assemble solar panels using externally sourced parts 
including cells, polymer back sheet and encapsulation EVA material. These 
manufacturers can be more selective about which components they chose but they do 
not always have control over the quality of the products so they should be sure they use 
the best suppliers available.1 

 

                                                 
1 Jason Svarc, Clean Energy Review, “Solar Panel Construction,” March 20, 2020, 

https://www.cleanenergyreviews.info/blog/solar-panel-components-construction  

https://www.cleanenergyreviews.info/blog/solar-panel-components-construction
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Regarding EVA Encapsulant: Solar cells are susceptible to brittleness failure under 
physical stress like bending and tension. Also, environmental factors like rain, dust, and 
external electric fields can create a negative effect on the performance of solar cells. 2 

This brings the need to protect solar cells through packaging and encapsulation. The 
goal of encapsulation is to provide the mechanical support and environmental isolation 
required by the cells and electrical wire system to ensure their performance. 

The most common encapsulating material used for this purpose is EVA (Ethylene-vinyl 
acetate). In fact, EVA encases over 80% of photovoltaic (PV) modules on the market 
today. Since EVA is inexpensive and has good optical properties, it serves as a good 
encapsulant for solar cells… 

The primary function of encapsulation can be explained as follows: 

Provide support: Encapsulation provides structural and positioning support to the solar 
cell in the module design layout throughout manufacturing, transport, storage, 
installation, and use. 

Maintain optical transmittance: Encapsulation helps to achieve and maintain the 
optical connection between the solar cell and the glass while maintaining an incidence of 
solar radiation transmittance of at least 90% and a maximum loss of 5% over a period of 
20–30 years or more. 

Maintain proper physical isolation: Encapsulation also provides and maintain proper 
physical isolation of solar cells and components, as well as circuit protection in the 
operating environment (i.e. from potentially aggressive and degrading elements) 

Maintain electrical insulation: Another function of encapsulation is to maintain the 
electrical insulation between the solar cells and the circuit elements during the lifetime of 
the photovoltaic module. 

Maintain the integrity of the electric circuit: Encapsulation maintains the integrity of 
the electric circuit, which generates the necessary current and voltage in the presence of 
sunlight. 

Both the frame and the glass are rather heavy. Typical monocrystalline panels are 
either: 

 The size of a solar panel with 60 cell configuration is 39 inch X 66 inch (3.25 ft X 
5.5 ft). The weight of a 60 cell solar panel is 35-48 lbs. 

 The size of a solar panel with 72 cell configuration is 39 inch X 77 inch (3.25 ft X 
6.42 ft). The weight of 72 cell solar panel is 48-61 lbs. 

3. PV Modules using Plastic 
Three manufacturers, Merlin Solar, Solarge, and LG, are making a move away from the 
standard aluminum and glass solar panel in a bid to lower weight, emissions, and cost.3 

                                                 
2 Solartechadvisor, “EVA (Ethylene-vinyl acetate) film as solar PV Encapsulant” October 12, 2021, 

https://solartechadvisor.com/eva-encapsulant/  
3 John Fitzgerald Weaver, PV Magazine, “Plastic for solar panels?” Oct 25, 2021, https://pv-magazine-

usa.com/2021/10/25/plastic-for-solar-panels/  

https://solartechadvisor.com/eva-encapsulant/
https://pv-magazine-usa.com/2021/10/25/plastic-for-solar-panels/
https://pv-magazine-usa.com/2021/10/25/plastic-for-solar-panels/
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I researched each of these three designs, and found the following. 

3.1. Merlin Solar 
Note that, although Merlin has both rigid and flexible PV panels, their cell apparently 
uses mono technology. Their more-conventional design panel (BR Series) has a 25 year 
warranty (90% power after 25 years). Per reference 3, “Even so, the product weighs 
considerably less than a standard solar panel because it does not use a glass front 
shield.”4 

This begs the question, can a front glass of a conventional module be replaced with a 
plastic (vinyl or polyvinyl) and retain its clarity for 20 to 30 years. Apparently the answer 
is “yes.”   

Although Merlin didn’t have any specifics on what plastic material it used, I found 
another source that offers a polyvinyl material that seems to be very durable (next 
subsection). Also Merlin seemed to offer reasonable warranties. 

The FX Series is frameless, flexible and very light. It has a 20 year warranty with 85% 
power after 20 years. It comes in two form factors. “Fast and easy peel-and-stick 
application.” Datasheet is linked below. This too uses mono cells. 

https://merlinsolar.com/wp-content/uploads/2021/05/Merlin-Solar-FX-for-Roofing-lo-
050321.pdf  

The GX series is very similar to the FX Series. Datasheet is below. 

https://merlinsolar.com/wp-content/uploads/2021/05/Merlin-Solar-GX-for-Roofing-Flyer-
lo-050321.pdf  

3.2. SOLAR-THRU 
AIT SOLAR-THRU is a Polyvinylidene Fluoride (PVDF) film which, like other fluorinated 
films, has a high resistance to UV disintegration without the use of organic UV 
absorbers. The use of this high transparency front sheet allows more spectrum of energy 
through to allow more energy conversion than the EVA encapsulant. The highest 
conversion efficiency is achieved without the glass front sheet if mechanical strength can 
be imparted by the back-plane structure:5 

At current, high vacuum forming time, costly materials and sub-par performance equates 
to disproportionately large manufacturing costs for producing solar panels. The physical 
challenges demand expert solutions and creativity from diverse disciplines to develop a 
solution. 

With over 30 years of experience in formulating and manufacturing of specialty materials 
and adhesives for electronic applications, AIT has developed a series of fluorinated melt-
encapsulating PVDF front and back sheets, UV resistant coatings, sealant-adhesives 
and conductive tabbing without soldering. 

                                                 
4 Merlin Solar, “Merlin Advantage,” https://merlinsolar.com/merlin-advantage/  
5 AIT Technology, “SOLAR-THRU™: A Single Ply Fluorinated Melt-Encapsulating PVDF Front Sheet 

For Instant Melt-Bonding Lamination,” https://www.aitechnology.com/products/solar/transparent-pvdf-

encapsulating-front-sheet/  

https://merlinsolar.com/wp-content/uploads/2021/05/Merlin-Solar-FX-for-Roofing-lo-050321.pdf
https://merlinsolar.com/wp-content/uploads/2021/05/Merlin-Solar-FX-for-Roofing-lo-050321.pdf
https://merlinsolar.com/wp-content/uploads/2021/05/Merlin-Solar-GX-for-Roofing-Flyer-lo-050321.pdf
https://merlinsolar.com/wp-content/uploads/2021/05/Merlin-Solar-GX-for-Roofing-Flyer-lo-050321.pdf
https://merlinsolar.com/merlin-advantage/
https://www.aitechnology.com/products/solar/transparent-pvdf-encapsulating-front-sheet/
https://www.aitechnology.com/products/solar/transparent-pvdf-encapsulating-front-sheet/
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The melt-encapsulating fluorinated front and back sheets are coupled to allow 10 times 
reduction in vacuum laminating-curing processing time than traditional laminating-
encapsulation of solar panels with EVA. With the introduction of SOLAR-THRU™ and 
SOLAR-THRU™ PVDF, AIT can assist solar panel manufacturers implement inline 
lamination processing rather than batch based vacuum encapsulation processing. 

Industry’s first low pressure, low temperature and instant melt-bondable thermoplastic 
encapsulating materials for inline encapsulation with lamination pressure. 

The same pressure lamination at temperatures of 140-160°C will complete the tabbing 
process of connecting the solar cells in series. 

3.3. Solarge 
A Dutch company that makes lightweight PERC Panels. Their calling card is that their 
panels are “100% recyclable”: 

Conventional solar panels contain aluminum and glass. Recycling a glass panel is not a 
simple process and separating the different materials consumes a considerable amount 
of energy. Furthermore, solar glass is difficult to recycle within its own production chain 
because of the high purity requirements.6 

Solarge’s design replaces aluminum and glass with a fiber-reinforced thermoplastic 
polymer. The module also contains tinned copper which electrically connects the solar 
cells. The cells are made of silicon. All these materials are 100% recyclable. In addition, 
Solarge is able to produce the polymers for the modules in full from recycled materials. 

They have two designs, a flat (Solo) 78” x 39” design that weighs 23 lbs, and a “Duo” 
design (little data, but it looks like two Solos on a low A-Frame) which tilts two modules 
in differed directions. The former’s datasheet is linked below. 

https://solarge.com/en/producten/solarge-solo  

One other feature from Solarge: 

The product will have a CO2 footprint which is 80% lower than conventional solar panels 
and the panel is completely circular in design and uses no per- and polyfluoroalkyl 
substances (PFAS) materials, unlike all other solar panels that use a polymeric film 
instead of glass.  

3.4. LG Solar 
LG Solar is the solar business of the same company that makes LG Chem battery 
energy storage systems. They appear to be taking a baby-step into the plastic EV panel 
technology. 

LG Chem has developed a plastic material that can replace the metal in solar panel 
frames and is planning to “start full-scale market penetration,” according to a press 
release.7 

                                                 
6 Solarge Solar, https://solarge.com/en  
7 Kelsey Misbrener, Solar Power World, Oct 19, 2021, 

https://www.solarpowerworldonline.com/2021/10/lg-chem-announces-plans-to-create-plastic-solar-panel-

frames/  

https://solarge.com/en/producten/solarge-solo
https://solarge.com/en
https://www.solarpowerworldonline.com/2021/10/lg-chem-announces-plans-to-create-plastic-solar-panel-frames/
https://www.solarpowerworldonline.com/2021/10/lg-chem-announces-plans-to-create-plastic-solar-panel-frames/
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The ‘LUPOY EU5201’ developed by LG Chem is a flame-retardant engineered plastic 
material that supplements the mechanical properties of general plastics by adding glass 
fiber to polycarbonate compounds. It’s a flame-retardant material that maintains the 
material shape even during temperature changes due to its low thermal expansion 
levels. 

LG says its solution has the same level of durability as existing aluminum, but is half the 
weight and competitive in price. Also, it has excellent dimensional stability that maintains 
its shape even in temperature changes, so it is not easily deteriorated or deformed by 
the external environment. The chemical decomposition caused by ultraviolet rays 
exposure has been reduced, which has significantly improved the lifespan of the product 
compared to general plastics, and the color remains the same even after long-term 
exposure to ultraviolet rays. 

LG Chem has PCR PC (Post-Consumer Recycled Polycarbonate) development 
technology that recycles plastics used by general consumers, so the company can also 
produce eco-friendly low-carbon products using high-content PCR raw materials at the 
request of customers. The company also plans to review ways to collect the solar panel 
frame that will be discarded in the future and reproduce them into PCR PC. 

“Solar panel frames made of plastic have many advantages that differentiate them from 
existing frames, such as ease of installation, and therefore have great market potential. 
Based on the world’s best compounding technology, LG Chem plans to lead the rapidly 
growing solar material market through continuous R&D and investment into mass 
production capabilities,” said Steven Kim, leader of the engineering materials division at 
LG Chem. 

I see no mention of plastic front glazing. 

3.5. Dragonscale 
One of Google’s newest buildings is using a building integrated photovoltaic (BIPV) 
product called Dragonscale, which is manufactured by European solar panel company 
SunStyle. And it is gorgeous (see picture below).8 

The internet giant, which 
also is a world-leading 
clean energy procurement 
company, has installed 
around 7 MW of the 
product on two buildings at 
its Silicon Valley campus. 
The 90,000 individual 
solar panels will generate 
enough electricity to cover 
around 40% of the 
electricity use in the 
buildings… 

                                                 
8 John Fitzgerald Weaver, PV Magazine, “Watch: Dragon scale solar tiles installed on Google buildings in 

Silicon Valley,” Oct 26, 2021, https://pv-magazine-usa.com/2021/10/26/watch-dragon-scale-solar-tiles-

installed-on-google-buildings-in-silicon-valley/  

https://pv-magazine-usa.com/2021/10/26/watch-dragon-scale-solar-tiles-installed-on-google-buildings-in-silicon-valley/
https://pv-magazine-usa.com/2021/10/26/watch-dragon-scale-solar-tiles-installed-on-google-buildings-in-silicon-valley/
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The solar cells are embedded into a sturdy, but flexible, polyvinyl acetate (PVAc) layer. 
Six millimeters of hardened solar glass protects the face of the panels; the back is 
protected by a layer of fire resistant Tedlar (polyvinyl fluoride). Because the edges of the 
tiles are sealed to keep out moisture — much like a glass-glass solar panel — aluminum 
framing on the panel is not necessary. 

The polyvinyl layer is a highly textured “prismatic” surface, which traps photons within 
the solar panel that would normally escape from traditional flat solar panels. The result is 
an increase in the solar panel’s generation… 


