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About Metsolar

Since 2015 Metsolar is an European manufacturer of Custom Solar 
solutions for IPV, such as: BIPV roof, facade, Solar street lighting, 
AgriPV, VIPV  and other Smart City applications. We specialize in 
design and development of bespoke solar panels, which require a 
personal touch and unique approach to the specific enquiry.

We are successfully moving towards our goal to become in the world, 
No. 1 Custom Solar manufacturer by combining our and outside 
in-depth R&D experience the box thinking to deliver innovation in every 
step along the way. This approach together with a strong and 
dedicated team allowed Metsolar to grow into one of the most flexible 
solar manufacturer worldwide.

Lithuania
Location

98%
Exported production

10+
Years in PV

METSOLAR



METSOLAR
INTEGRATED PV MANUFACTURING BIPV

 BIPV Roofs BIPV Facades  BIPV Skylights BIPV Shades



METSOLAR
INTEGRATED PV MANUFACTURING AgriPV

Greenhouse Open field



METSOLAR

Customization 
options

Custom
Cell arrangement
variations

Tailored shapes

Size options 18+ dynamic colors



Selection of materials

METSOLAR



METSOLAR

Lightweight
BOM

Flexible and
Semi-flexible

Back layers

PP based HoneyComb Aluminium based 
Honeycomb

FR4 (glass textolite)

Front layers

ETFE (textured) PET

Back sheet

EVA POE TPO

Encapsulants and colored layers

Colored film

IBC PERC TopCon

Solar cells



METSOLAR

Glass based
BOM

Glass/glass and 
glass/backheet

Front layers

Satin (acid-etched) glass

Back sheet

EVA POE TPO

Encapsulants and colored layers

Colored film

IBC PERC TopCon

Solar cells

Solar with AR Float Glass Colored glass

Back layers

Satin (acid-etched) glass Solar with AR Float Glass

PVB



White
104 Wp/m2

Light-gray
141 Wp/m2

Gray
181 Wp/m2

Dark gray
170 Wp/m2

Black
190 Wp/m2

Light Terracotta
153 Wp/m2

Terracotta
155 Wp/m2

Dark Brown
166 Wp/m2

Falu Red
121 Wp/m2

Barbados Beige
128 Wp/m2

Verdigris
115 Wp/m2

Blue-green
177 Wp/m2

Blue
177 Wp/m2

Terra Orange
100 Wp/m2

Pine Green
151 Wp/m2

Bronze
179 Wp/m2

Brass
173 Wp/m2

Gold
136 Wp/m2

* maximum design values

Visible ribbons

Hidden ribbons

METSOLAR Colored PV options / seamless approach



1 - PV modules,
2 - Conventional roof tiles

Installed roof with roof tiles and PV modules

Merging a conventional building elements with PV modules

Roof tiles PV tiles

METSOLAR

Installed roof with metal roof and PV modules

Metal roof PV modules



Interconnection

METSOLAR



Series Connection

In a series connection, the positive terminal (+) of one cell or module is 
connected to the negative terminal (–) of the next.

Electrical effect:

● Voltage increases (adds up).
● Current remains the same.

Advantages:

● Lower current means lower cable losses and reduced thermal stress on 
the system.

● Enables efficient power transmission over longer distances.

Example:

If one cell produces 0.6 V and 10 A, then three cells connected in series will 
produce: 0.6 V × 3 = 1.8 V and 10 A current.

METSOLAR



Parallel Connection

In a parallel connection, all positive terminals (+) are connected 
together, and all negative terminals (–) are connected together.

Electrical effect:

● Voltage remains constant.
● Current increases (adds up).

Advantages:

● Increases current, useful for low-voltage systems (e.g. off-grid or 
battery charging).

Disadvantages:

● Higher current causes higher resistive losses, requiring thicker 
cables and stronger protection components.

Example:

If one cell produces 0.6 V and 10 A, then three cells connected in parallel 
will produce: 0.6 V at 30 A total current.

METSOLAR



Manufacturing 
process



METSOLAR MANUFACTURING

1 Laser cutter machine, 2 Stringer machine, 2 Stringer machine (second), 3 Layup system, 4 Ribbon cutter, 5 EVA / Backsheet cutter machine, 6 Electroluminescence tester 

(pre-lamination), 7 Electric laminator, 7 Electric laminator (second), 8 Motorized trimming, 9 AAA class flasher, 10 Electroluminescence tester (post-lamination)
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METSOLAR MANUFACTURING

Preparation of materials

All materials, such as encapsulants (EVA, TPO, 
PVB, and POE) and backsheets, are cut according 
to the specific PV module design.

Preparation of ribbons

Ribbons are cut and bent according to the PV 
module design, ensuring proper length and shape 
for the interconnection process.

Preparation of Solar Cells

Cells are checked and sorted based on their 
efficiency and physical quality and cutted to the 
required dimensions.

EVA/POE/Backsheet cutting machine Ribbon cutterLaser cutter machine
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57
8

9

7

Infrared (IR) soldering

● Higher efficiency with faster cycle time and lower energy consumption.
● Precise temperature control reduces the risk of microcracks and 

improves solder quality.
● Capable of soldering multiple cells simultaneously, increasing 

throughput.

Mechanical Stringer (Hot Air / Contact Soldering)

● Uneven heat distribution increases the risk of cell microcracks.
● Slower process with higher energy consumption.

METSOLAR MANUFACTURING / SOLDERING Stringing
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METSOLAR MANUFACTURING

Stringing the Cells

Solar cells are connected in series (positive to 
negative) to form a continuous string. The 
stringer machine arranges the cells into strings 
according to the specific module design.

String connection

After arranging the strings, metal strips called 
busbars are soldered to the ends of each string. 
The busbars connect all the strings, allowing the 
electricity generated by each cell to flow through 
the entire PV module.

Components placement

Strings of solar cells are placed on glass together 
with encapsulant and backsheet layers according 
to the module layout. The layup system ensures 
accurate alignment of all layers before the 
lamination process.

Stringer Layup system

32
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METSOLAR MANUFACTURING

Checking PV module before lamination

Test highlights the defects within the solar cells 
in the module that cannot be detected with visual 
inspection only

Laminating the layers together

Once the solar cells, encapsulation material, and 
glass or “backsheet” are stacked, the module is 
sent to a laminator. The laminator uses heat and 
pressure to seal the layers together.

Stringer LaminatorElectroluminescence tester

Checking PV module after lamination

Test highlights the defects within the solar cells 
in the module that cannot be detected with visual 
inspection only

StringerElectroluminescence tester

76 10
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METSOLAR MANUFACTURING

IV curve measurement

Determines the electrical parameters of the solar 
panel (rated power, current, voltage etc.)

Trimming Process

After lamination, the excess encapsulant material 
around the module edges is removed using a 
motorized trimmer. This ensures clean edges and 
precise dimensions before the framing or 
junction box installation.

StringerMotorized trimming AAA class flasher

Attaching the junction box

A junction box is attached to the back of the 
module. The junction box is a small, waterproof 
box that contains the electrical terminals, where 
the positive and negative wires of the solar panel 
are connected.

8 9



Types of modules (GG, GB, flexible)



METSOLAR

Technologies
OEM

Flexible and semi-flexible Glass / backsheet

Glass / glass PV Insulated Glass Units



Lightweight PV modules



Lightweight not flexible PV modulesMETSOLAR

Min. dimensions for modules with composite (LxWxH) (mm) 200x300x7,5

Max. dimensions for modules with composite (LxWxH) (mm) 2500x1200x21,5

Min. weight modules with composite (kg/m2) 3.4

Max. weight modules with composite (kg/m2) 5.19

Front layer thickness (mm) 0,1

Back layer thickness (mm) 6 - 20

Front layer type ETFE textured, PET

Back layer type Composite

PP based composite

Encapsulant

Solar cells

Encapsulant

ETFE, PET

PV module layers:



Min. dimensions (LxWxH) (mm) 200x300x2,3

Max. dimensions (LxWxH) (mm) 2600x1250x4,3

Min. weight (kg/m2) 3

Max. weight (kg/m2) 6

Front layer thickness (mm) 0,1

Back layer thickness (mm) 1-3

Front layer type ETFE textured, PET

Back layer type FR4

Cell Size G1, M6, M10, M12 (full or cut)

Frame Frameless

Operating temperature (oC) -40 ÷ +85

Bending radius 65cm

Lightweight flexible and semi-flexible PV modulesMETSOLAR

FR4

Encapsulant

Solar cells

Encapsulant

ETFE, PET

PV module layers:



METSOLAR Lightweight PV modules applications

VIPV

BAPV

Marine

BAPV

VIPV

IPV



Sample 1-2

Component Material Kg / square 
meter

Thickness 
(mm)

Front Layer PET (polyethylene 
terephthalate)

0.37 0.268

Encapsulant (polyolefin elastomer) 
POE

0.45*3=1.3
5

0.5*3=1.5

Cells Silicon 0.008732*3
0=0.26

0.25

Back layer Honeycomb (PP) 
(12mm x Skin layer 
thickness 0.4mm)

3.2 12

  Total:
5.18 kg / 
m2 

Total: 
14.01mm
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Lightweight flexible and semi-flexible PV modulesMETSOLAR



Sample 3-4

Component Material Kg / square 
meter

Thickness 
(mm)

Front Layer PET (polyethylene 
terephthalate)

0.51 0.370

Encapsulant (polyolefin elastomer) 
POE

0.45*3=1.3
5

0.5*3=1.5

Cells Silicon 0.008732*3
0=0.26

0.25

Back layer Honeycomb (PP) (12mm 
x Skin layer thickness 
0.4mm)

3.2 12

  Total:
5.32 kg / 
m2 

Total: 
14.12mm
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Lightweight flexible and semi-flexible PV modulesMETSOLAR



Glass based PV modules



Min. dimensions (LxWxH) (mm) 150x150

Max. dimensions (LxWxH) (mm) 2200x3300

Front layer thickness (mm) 3-10

Back layer thickness (mm) 3-10

Front layer type Glass

Back layer type Glass / backsheet

Frame Frameless

Operating temperature (oC) -40 ÷ +85

Glass based PV modulesMETSOLAR

Encapsulant

Solar cells

Encapsulant

PV module layers:

Glass / Backsheet

Glass



METSOLAR Glass based PV applications

Urban spaces Noise barriersBIPV



Sample 5

Component Material Kg / square meter Thickness (mm)

Front Layer Glass 5 2

Encapsulant (polyolefin elastomer) POE 0.45*3=1.35 0.5*3=1.5

Cells Silicon 0.008732*30=0.26 0.25

Back layer Backsheet 0.46 0.33

  Total:
7.07 kg / m2 

Total: 4.08mm
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Insulated Glass Unit



Glass based PV modulesMETSOLAR

Double 
glazed IGU

Triple 
glazed IGU

Parameter Value

Power density Up to 185 Wp/m²

Weight From 32 kg/m²

Cell technology Mono PERC

Dimensions Width: up to 2200 mmLength: up to 3300 
mm

Layer technology (build-up) Double / Triple Glazed Unit

Thermal transmittance (Ug-value) From >0.6 W/m²K

Insulation Air / Argon

Mounting systems Schüco / Reynaers / SAPA / Sadev

Different transparency options

Encapsulant Thermal spacer

Monolithic
glass

Laminated
glass

Insulate laminated 
glass



METSOLAR Glass based PV applications

Skylight WindowsSkylight



Products



Kovas
Tile

Products

METSOLAR PRODUCTS



Installation of PV 
modules

● Nails and hooks for 
fastening PV tiles and 
conventional elements

● Fixing directly to 
wooden battens

METSOLAR PRODUCTS



Laumė
Roof

Products

METSOLAR PRODUCTS



METSOLAR

Installation of PV 
modules

● Screws for fastening 
metal sheets and PV 
modules

● Fixing directly to 
wooden battens



Thank you for
Your attention
Algirdas Baležentis
UAB Metsolar
algirdas@metsolar.eu


