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Linea Energia brings biomass energy to two
Italian communities.

PROBLEM

Italian energy company seeks
new ways to decentralize green
energy production with small,

Organic Rankine cycle (ORC)
technology delivers one of the
best ways to convert biomass

green technology plants. into fuel on a local level.

SOLUTION

Two new plants are
successfully creating green
energy for Italian towns.

Technology needs tried-and-true
fluids that extend the life and
hence reliability of the ORC heat
transfer system while allowing
the plant to economize. Eastman
Therminol® 66 heat transfer
fluid helps new plants run
smoothly and efficiently.

Europeans have always done the “local” thing very well. Now, green
energy production has followed that trend with innovative, small
decentralized plants delivering energy right to the communities

they serve. As evidence, an astounding 349 small energy projects have
been created in Europe in less than 20 years.* Organic Rankine cycle
(ORC) technology is ideal for these small plants because it is fueled
by locally available resources such as wood or low-grade waste heat.
These biomass heater technology plants have one universal
element—they use heat transfer fluids (HTF) to operate. And one
HTF product—Eastman Therminol 66® heat transfer fluid—has been

the product of choice due to its long and reliable record of success.

The ORC process finds its fuel source from waste heat recovery (WHR),
the sun (CSP/ORC hybrids), or biomass (wood biomass). Yet many of
the elements of the HTF system are different from project to project.
These different factors include the process and flow rate, temperature,
pressure, and equipment components. Finding the correct HTF is
central to a project’s success, no matter what the fuel source.

Linea Energia leads in clean energy production.

Italian-based Linea Energia is an energy business unit of the
multi-utility LGH based in Rovato, Italy. Linea Energia is primarily
focused on green energy and operates several hydro plants,

*Source: Turboden.com

photovoltaic parks, and landfill biogas plants. In addition, Linea
Energia is a rising star in the ORC industry and operates two of the
most innovative and successful biomass plants in Italy. The company
saw the potential of small, decentralized plants that could produce
continuous, around-the-clock energy without relying on variable
sources like wind and solar. Italy is rich in biomass sources, offering
a readily available local fuel source which reduces transportation
costs while adding jobs to the local economy.

In 2010, Linea took the plunge into biomass. After studying the
available technologies, Linea selected ORC technology coupled with
a thermal oil biomass heater. This decision was primarily driven by
the overall efficiency (80%—85%) of the technology in the combined
heat and power mode. At the time, the Italian government was
offering fixed electricity prices to support new green energy projects,

making the investment even more attractive.

Rodengo-Saiano plant selects Therminol 66.

The village of Rodengo-Saiano, Italy, was chosen for the first plant
because of its proximity to local infrastructure and biomass
availability, plus the possibility to deliver heat power to the nearby
city center. Linea Energia chose to work with the Eastman team when
the time came to select a reliable heat transfer fluid to be used for the



ORC biomass project. The outstanding performance record and
references of Therminol 66 on several applications—including
biomass ORC applications—convinced the company’s technicians
to select this particular formulation for the project.

Linea Energia completed the 1-MWe plant in about 1 year, and by
the end of 2012, Linea was producing 8 MWh of electricity every
year plus 24 MWh of hot water that could be supplied via a district
heating network to the nearby town.

In addition to generating sustainable power from a green source,
the project reduces the production of greenhouse gases. This
highlights the importance of small, decentralized power plants.
ORC technology is ideal for small plants because it derives its
success by using locally available resources. This technology is
now widely available and considered to be the best solution to
turn low-grade waste heat or biomass fuel into clean energy.

“Linea Energia had been working hard to bring this opportunity
to fruition,” said Davide Alberti, general director of Linea Energia.
“This project is a great example of bringing sound economics to

an environmentally friendly solution to produce green energy.”

Cremona plant teams up with Therminol.

A second plant in Cremona, Italy, is producing 8 MWh of electricity
every year plus 40 MWh of hot water that is supplied via a district
heating network to Cremona. The Cremona site uses wood from the
local wood recycling collection center to feed a thermal oil biomass
heater. The heater is connected via a thermal oil circuit using
Therminol 66 as heat transfer media to a 1-MWe ORC.

TLC: Extending the life of an ORC heat transfer
fluid system

One of the best ways to economize at an ORC plant is to maintain
the system’s heat transfer fluid system.That’s why Eastman’s TLC
Total Lifecycle Care® program is so valued by customers. Matthias
Schopf, technical manager at Eastman, says, “In addition to
Eastman’s commitment to energy efficiency, the Therminol product
line offers a TLC program that also supports the success of clean
energy projects. The TLC program includes assistance with system
design, start-up assistance, a technical support hotline, operational
training,

and more. The technical support minimizes the volume of fluid
required for an initial fill, as well as the quantity of fluid used during
maintenance and operation, and extends the life of

the fluid.”

Marco Di Prima, key account manager at Eastman, concludes,
“The more than 50 years of science and technology behind the
Therminol brand is a significant benefit that reduces risk for
stakeholders in these emerging-technology clean energy projects.”

Alberti agrees, “The key factor in selecting Therminol heat
transfer fluid for the demanding requirements for both of these
projects was the proven experience, technical support, and
after-sales service offered by Eastman to ensure success for these
emerging technologies.”



Organic Rankine cycle: How it works

With ever-increasing energy costs and a drive to reduce carbon
footprints, European governments are seeing the wisdom in
changing their electricity production from large centralized
power plants to small, decentralized power plants. ORC
technology is ideal because it uses local resources that tend to
be readily available. This technology is now widely available and
considered to be the best solution to turn low-grade waste heat

or biomass fuel into clean energy.

A heat source from waste heat or from a furnace that uses wood
biomass as fuel is used to heat an HTF in a primary loop. Since
precise temperature control and excellent thermal stability and
heat transfer coefficients are key for reliable operation in the
primary loop, a quality HTF is widely used for ORC systems. In
an ORC evaporator, the HTF in the primary loop is used to heat a
fluid (a refrigerant, silicon oil, or hydrocarbon) in the secondary
loop that becomes the “working fluid.” The low-boiling-point
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working fluid is vaporized in the heat exchanger and then travels
to the turbine, which drives an electrical generator to produce
power that can be transmitted to the grid. After the energy is
extracted from the working fluid, it is condensed to its liquid state
in a condenser (usually water or air cooled) then recirculated by a

pump back to the ORC evaporator to continue the cycle.

ORC systems are widely used for the production of electricity
from biomass combustion or the safe recovery of thermal energy
from exhaust gases from industrial processes such as cement,
glass, or metal processing plants. This expanding green
technology is helping reduce the global energy footprint. ORC is a
process designed to use high- or medium-temperature heat
transfer fluids with lower operating pressures and higher
partial-load efficiency than steam-driven conventional power
plant turbines. ORC hybrid applications, such as combined CSP
and biomass, are also finding Therminol products to be excellent
heat transfer media.
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For more information or to find the sales or technical contact nearest you, visit the "Contact us” page on our website:

www.therminol.com.
North America Latin America Europe/Middle East/Africa Asia Pacific
Solutia Inc. Solutia Brasil Ltda. Solutia Europe SPRL/BVBA Eastman (Shanghai) Chemical
A subsidiary of Eastman Chemical Company A subsidiary of Eastman Chemical Company A subsidiary of Eastman Chemical Company Commercial Company Ltd.
575 Maryville Centre Drive Rua Alexandre Dumas, 1711—Birmann 12— Corporate Village—Aramis Building Building 3, Yaxin Science & Technology Park
St. Louis, MO 63141 US.A. 7° Andar 04717-004 Leonardo Da Vincilaan 1 Lane 399 Shengxia Road
) S&o Paulo, SP, Brazil 1935 Zaventem, Belgium Pudong New District
Telephone: 201210, Shanghai, PR. China
Customer Service, 800-426-2463 Telephone: Telephone: +32 2 746 5000 ! L
Technical Service, 800-433-6997 Brazil, 0800 55 9989 Fax: +32 2 746 5700 Telephone: +86 21 6120 8700
Fax: Customer Service, (1) 314-674-7433 Other Locations, +55 11 3579 1800 Fax: +86 21 5027 9229
Fax: +55 11 3579 1833

EASTMVIAN

The results of insight~

Eastman Corporate Headquarters
P.O.Box 431
Kingsport, TN 37662-5280 U.S.A.

U.S.A. and Canada, 800-EASTMAN (800-327-8626)
Other Locations, +(1) 423-229-2000

www.eastman.com/locations

Although the information and recommendations set forth herein are presented in good faith, Eastman Chemical
Company (“Eastman”) and its subsidiaries make no representations or warranties as to the completeness or
accuracy thereof. You must make your own determination of its suitability and completeness for your own use,

for the protection of the environment, and for the health and safety of your employees and purchasers of your
products. Nothing contained herein is to be construed as a recommendation to use any product, process, equipment,
or formulation in conflict with any patent, and we make no representations or warranties, express or implied,

that the use thereof will not infringe any patent. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS

OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR OF ANY OTHER NATURE ARE
MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH INFORMATION REFERS
AND NOTHING HEREIN WAIVES ANY OF THE SELLER'S CONDITIONS OF SALE.

Safety Data Sheets providing safety precautions that should be observed when handling and storing our products
are available online or by request. You should obtain and review available material safety information before
handling our products. If any materials mentioned are not our products, appropriate industrial hygiene and other
safety precautions recommended by their manufacturers should be observed.

© 2017 Eastman. Eastman brands referenced herein are trademarks of Eastman or one of its subsidiaries or are

being used under license. The ® symbol denotes registered trademark status in the U.S.; marks may also be
registered internationally. Non-Eastman brands referenced herein are trademarks of their respective owners.

TF-4892 10/17





