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A New Advancement in Solar Module
Solar modules have come a long way since they were
first introduced, with scientists constantly enhancing cell
technology and inventing innovative designs to optimize
reliability and efficiency. Recently, Trina Solar took a significant
leap in module design by designing and developing a new
frameless crystalline silicon dual glass module that guarantees
higher lifetime energy output than prior modules.
For years, traditional solar modules contained a back sheet
and a frame. These were thought to be necessary design
features. However, industry experts have collected claims data
to conclude they were allowing moisture ingress, leading to
potential induced degradation, snail tracks and, ultimately,
increased brittleness of encapsulant, delamination and cracks.
Trina Solar discovered that replacing the back sheet with
another glass panel eliminates these phenomena and boosts
the module’s reliability. Trina’s DUOMAX modules represent a
revolutionary advancement in solar module adding value at
every step of the supply chain.
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The enhanced product life and improved
product reliability under more complex and
harsh environments increases the customers
return on investment (ROI).

EVA, Cell, Glass and Junction-box Components
Although the DUOMAX utilizes the
traditional 6x10 and 6x12 cell layout - it’s
the replacement of the back sheet with heatstrengthened glass that sets it apart
from the framed models.
Further, by removing the frame, Trina’s engineers helped
reduce customer installation costs and timing by eliminating
the need for module grounding.
A sheet of ethylene-vinyl acetate (EVA) encapsulates the
crystalline silicon solar cells on both sides further protecting
these fragile components.
Finally, the next generation split junction box allows higher
heat dissipation and reliability. These junction boxes are
connected to the solar cells using a unique drilling technique
on the back glass that guarantees the overall reliability of the
electrical connection, j-box, and the module.
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Certifications
Validating Trina’s commitment to design innovation and
long-term reliability, the DUOMAX was the world’s first dual
glass module to have received the coveted International
Electrotechnical Commission (IEC61215/IEC61730) and
Underwriter Laboratories (UL1703) photovoltaic (PV)
certifications.
These certifications are crucial in giving customers the
confidence in the long-term reliability of DUOMAX
modules. By utilizing outdoor data for stress tests, IEC &
UL have developed several standards and certifications for
solar modules. The IEC61215 is now the gold standard for
companies to participate in the solar marketplace, as this tests
sequence conditions and performance requirements for PV
modules.
The certification for IEC61730 covers the electrical safety
aspects of PV modules, ensuring the modules are designed
with strict adherence to the standards set forth by the IEC.
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The UL1703 certification from the world’s
foremost safety science company, UL is
essential for sales in USA and further validates
the safety features of the DUOMAX modules.

Features and Specifications
The DUOMAX is constructed with two 2.5mm heat-

In addition, this design feature decreases the weight compared

strengthened glass sheets laminated on the cell layers using

to the first generation dual glass modules, which typically

EVA. Although thinner than the 3.2mm glass layer used in

weighed more than 50 kilograms. With a weight of ~24

traditional framed modules, the dual glass construction

kilograms, Trina’s DUOMAX modules are only 25% heavier than

increases the load bearing capacity of the DUOMAX modules.

the standard modules.

The deformation of the DUOMAX modules are much lower
than that of traditional framed modules under the same
mechanical load. This allows for higher snow and wind load
field performance.

The strength of the glass and the
sandwich-like design offer stronger resistance
to the vibrations and disruptions inherent
in the production, transportation, and
installation processes, thereby preventing
invisible cell cracking and other damage that
could negatively affect the cells’ long-term
performance.
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Why is DUOMAX a Better Module?
By replacing the polymer back sheet material with the

appearance of snail trails. This phenomena is the invisible

inorganic, heat-treated glass panel, Trina’s DUOMAX provides

cracking in the PV cells caused by heat, UV radiation, and

superior weather resistance, thereby making it less vulnerable

humidity at the solar installation. The DUOMAX module design

to salt spray, acids and alkalis that degrade the traditional

greatly diminishes the occurrence of snail trails and increases the

module performance over time. There is no backsheet

long-term energy output for a better ROI for the solar customer.

yellowing, warping, cracking or delamination, greatly improving
long-term reliability.

The DUOMAX has the lowest degradation at 0.5% annually
versus 0.7% for traditional framed modules. In addition, this

The potential induced degradation (PID) phenomenon has

frameless module has better performance and a higher lifetime

been identified as a cause for power degradation in the solar

energy yield, with a 30-year linear power warranty.

module. The unique structure of the frameless, double-glass
module offers increased protection against PID. There are two
reasons for this. First, the absence of the frame diminishes
the risk of high electrical potential between cells and the
grounded frame. Secondly, replacing the polymer back sheet
offers greater protection against moisture ingress, enhancing
DUOMAX module performance.
The additional protection afforded by the dual glass
encapsulation also increases the protection against the
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Enhanced Reliability
The improved technical and structural features of the DUOMAX

In addition to internal tests, the reliability data is also validated by

modules make them superior in quality and reliability relative

third-party testing done by industry renowned labs in USA. All of

to the framed modules. This enables a high amount of

these positive results give Trina Solar customers the confidence

quality assurance for Trina Solar during the manufacturing,

and peace of mind these DUOMAX modules will perform better

transportation, installation, and operational phases.

and last longer without the need to fix any potential problems or

Before any new DUOMAX module is launched into volume
production, the reliability data is validated by Trina Solar in the
State Key Lab at China headquarters following industry standard
testing and qualification procedures. Damp Heat (test the
capability to withstand moisture penetration), Thermal Cycle
(test fatigue due to temperature stresses), and Humidity Freeze
(test to withstand high temperature, high humidity, and then low
temperature stress) are some of the tests performed. These tests
have shown the DUOMAX outperforms the standard framed
modules by > 30% on average across all of the standardized tests.
This and other reliability test data have enabled Trina Solar to
extend the product warranty to 10 years and power warranty to
an industry leading 30 years for the entire DUOMAX portfolio.
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replace them, reducing operational and maintenance costs.

Overall, the DUOMAX modules make a better
solar investment.

Increased Mechanical Loading
The improved module stiffness engineered by the heatstrengthened laminated dual-glass design reduces module
deformation when compared to traditional models. Even
if the DUOMAX modules undergo a minor deformity due
to normal environmental or operational stresses, the inner
glass surface of the module has compressive stress, the outer
surface has tensile stress, but the neutral cell layer remains
unstressed, protecting long-term cell performance.
Deformation of a traditional module mounted on two rails is
typically concentrated in the middle of the panel, and may
reach up to 31 millimeters on the module. Meanwhile, the
unique dual-glass design of the DUOMAX module disperses
the deformation stresses, only allowing a maximum of 20
millimeters in the middle.
This means any loading within the operational limits outlined
in the installation manual, either static or dynamic, should
not degrade the DUOMAX PV cells.
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Financial Benefits
The technical and structural improvements featured in the

such as combiner boxes, inverters, wiring, mounting systems

DUOMAX modules relative to the framed modules translates

and other optional elements. Moving from 1,000 Vdc to 1,500

directly into financial dollars for Trina Solar customers.

Vdc increases the energy produced for the same land area and

Selecting the dual-glass modules provide long-term energy

string lengths by up to 50%, reducing the number of source

and revenue improvements and cost savings throughout their

circuits, combiner boxes, and home-run wires by up to 33%.

extended operational lifetime.

Since the module lasts longer and has a lower degradation

Due to the industry leading 0.5% annual power degradation

rate than traditional solar modules, the DUOMAX offers its

rate over 30 years, DUOMAX modules produce more energy

owners a significant reduction in levelized cost of electricity

year after year. The technical and structural superiority of the

(LCOE), ensuring long-lasting energy savings.

DUOMAX modules allow Trina Solar to give customers a 10-year
workmanship and 30-year linear power warranty guaranteeing
these dual-glass modules will perform at or better than 80% of
their power rating even after 30 years! This allows a higher ROI
from the same initial investment than framed modules.
The frameless design eliminates the grounding requirements
for solar installations. This along with the 1500 Vdc system
voltage lowers the costs associated with the balance of system
(BOS - components of the PV system other than the modules)
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Environmental Benefits
Although traditional back sheet solar modules have
significant environmental benefit over fossil fuels for users
and the planet as whole, the dual-glass modules provide even
greater environmental benefits.
This lower environmental footprint results from the DUOMAX
structure, components, and durability. Since the DUOMAX is
less likely to suffer from power degradation, it will have a longer
life span than traditional solar modules. This means there’s less
need to repair or replace the module, which leads to less waste,
lower manufacturing numbers, and a significant reduction in
the need to transport and install more modules. Due to the
dual-glass structure, there is better recycling and reusability of
these modules, further reducing the carbon footprint.
The dual-glass modules are more efficient in extreme weather
climates. With less manufacturing involved and a better ability
to convert solar rays into usable electrical energy, using the
DUOMAX ultimately benefits the living environment for us all.
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Why Trina Solar?
Trina Solar Limited (NYSE: TSL) is a leading manufacturer of
high-quality modules with a solid reputation as a PV pioneer.
Growing to 14,200 employees worldwide since it was founded
in 1997, Trina Solar is known globally as a manufacturing
powerhouse. Trina Solar has shipped more than 15GW since
2007 and has emerged as the No.1 PV manufacturer in the
world with 3.66GW shipped in 2014. With $2.3B in revenues,
Trina Solar is a strong player that has the resources to support
the sustainable growth of your company.
Trina Solar is one of the few PV manufacturers to develop a
vertically integrated business model from the production of
mono-crystalline and poly-crystalline silicon ingots, wafers
and cells to the assembly of high-quality modules. This

As a Tier 1 solar manufacturer leading the industry in

broad capability enables Trina to break through performance

technological and engineering improvements, those

barriers, while ensuring the highest quality in long-lasting

companies and institutions relying on outside financing to

products. The continued quality certifications by industry

cover the cost of solar module purchases and installations

standard bodies like IEC & UL and other third-party test

know they’re working with a quality company and a bankable

houses support these facts.

manufacturer with close to 20 years of industry experience.
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www.trinasolar.com | contactus@trinasolar.com
Trina Solar (U.S.) Inc
100 Century Center, Suite 501
San Jose CA 95112
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