SMARTER.
CLEANER.
GREENER.
HOW PRATT & WHITNEY
IS POWERING
SUSTAINABLE AVIATION
Pratt & Whitney, a world leader in aircraft propulsion
technology, supports its customers’ goals to achieve net
zero CO2 emissions by 2050 through a strategic framework
for powering the future of sustainable aviation.
Pratt & Whitney’s strategy focuses on advancing smarter
technologies, enabling aviation’s transition towards
cleaner fuels, and protecting the environment through
greener business and manufacturing practices.
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SMARTER TECHNOLOGY
CONTINUALLY ADVANCING FUEL EFFICIENCY IN AIRCRAFT
PROPULSION SYSTEMS
Pratt & Whitney has led the advancement
of engine technologies to improve aircraft
efficiency by 80% since the dawn of the
jet age. Now powering more than 14,000
customers — ranging from helicopter
operators to large commercial airlines and
military aircraft fleets —
Pratt & Whitney is uniquely positioned to
drive impact across a range of applications,
pursuing smarter technologies to
continuously improve aircraft efficiency.
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HYBRID-ELECTRIC

We pioneered the revolutionary Pratt &
Whitney GTF™ engine, which increases
fuel efficiency by 16-to-20% over prior
generation engines. Since the GTF
entered service in 2016, it has enabled
single-aisle aircraft operators to save
700 million gallons of fuel, avoid 7 million
metric tonnes of CO2 emissions, reduced
NOx emissions by 50%, and reduced
noise by 75%.

The PW127XT engine series features the
latest materials and technologies that
deliver next-level efficiency, 40% extended
time on wing, 20% lower maintenance costs
and a 3% improvement in fuel efficiency.

Hybrid-electric technology will offer
even more fuel efficiency and reduced
emissions. Pratt & Whitney is advancing
this technology with a regional aircraft
scale hybrid-electric flight demonstrator
that targets a 30% reduction in fuel
burn and CO2 emissions, with plans to
eventually apply this technology to larger
aircraft. This project is supported by
the governments of Canada and Quebec.
Ground testing is scheduled for 2022
and flight testing of the demonstrator
is planned to begin in 2024. Collins
Aerospace has completed Preliminary
Design Review of the 1-megawatt electric
motor and motor controller it is developing
for this flight demonstrator.

The GTF Advantage for the A320neo
family is the first evolution of the baseline
GTF architecture. It will deliver up to 4%
more takeoff thrust at sea level, up to 8%
more takeoff thrust at high-altitude airports
and up to 1% better fuel efficiency. And
we recently successfully tested it to run on
100% Sustainable Aviation Fuel (SAF).

CERAMIC MATRIX COMPOSITES
Further opportunity to improve efficiency
and performance will result from
investments in advanced materials,
such as ceramic matrix composites
(CMCs), reducing weight and improving
thermal efficiency. Pratt & Whitney
has a CMC development facility in
Carlsbad, California, and the company is
collaborating with NASA on CMC-based
engine core technologies, as part of the
HyTEC program.

Pratt & Whitney, Collins and Raytheon
Technologies Research Center are
collaborating on a new hybrid-electric
technology demonstrator program
applicable to future advanced air mobility
vehicles. STEP-Tech: Scalable Turboelectric
Powertrain Technology addresses a
variety of potential applications, including
advanced air mobility vehicles, high-speed
eVTOL, and blended wing body aircraft,
requiring 100-500 kW.
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CLEANER FUEL
SUPPORTING THE TRANSITION TO CLEANER, NON-FOSSIL, BASED
FUELS IS CRITICAL TO ACHIEVING NET ZERO EMISSIONS BY 2050
Alongside the pursuit of ever more efficient
aircraft propulsion technologies, Pratt &
Whitney is also leading efforts to reduce
aviation’s dependence on fossil-based fuels
by enabling the use of cleaner alternative
fuels, such as SAF and hydrogen. As a
“drop in” solution for aircraft flying today
and over the coming decades, SAFs will be
critical to help achieve the target of net
zero CO2 emissions for aviation by 2050.
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Pratt & Whitney has been active in the
field of SAF testing and certification since
2006, and contributed to the definition
of today’s technical standards, which allow
all of the company’s engines to operate
with SAF at blends of up to 50% with
standard Jet A Kerosene.

Pratt & Whitney continues its collaboration
with industry regulators, customers
and partners, towards establishing new
standards for the use of 100% SAF and
will ensure that all currently in-production
engines will be fully compatible with a
100% SAF standard. Our collaboration
with Air bp includes additional testing of
SAF blends in propulsion systems.

Pratt & Whitney is also developing
technologies for zero carbon alternative
fuels, foremost hydrogen. Our HySIITE
project, in partnership with the U.S.
Department of Energy’s ARPA-E program,
looks to develop propulsion technology
that takes full advantage of the cryogenic
properties of liquid hydrogen fuel. This
could be up to 35% more efficient and
produce 80% less NOx than today’s most
efficient single aisle aircraft.

In March 2022, we successfully tested
100% SAF in our GTF Advantage engine
and we continue to partner with our
customers in their 100% SAF tests.
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GREENER BUSINESS
SUSTAINABILITY STARTS AT HOME

While Pratt & Whitney is focused on
enabling sustainable aviation by developing
more efficient propulsion technology,
we are also committed to continually
reducing the environmental footprint
of our own operations and facilities,
through various energy, emissions and
waste reduction initiatives.

Our Environmental, Health & Safety
(EH&S) goals provide clear targets for
reducing greenhouse gas emissions,
energy consumption water usage, and
waste, while increasing renewable energy
usage. Since 2006, we have reduced
annual greenhouse gas emissions by
2.9 million metric tons of CO2 emissions,
and we increased waste recycling while
reducing annual water consumption.
Pratt & Whitney has also launched a
dedicated effort across the company’s
worldwide manufacturing footprint to
modernize and transform its operations,
supporting the overall Raytheon
Technologies Industry 4.0 strategy, which
in turn has resulted in lower energy
consumption and less waste in the
production cycle.

MODERN FACILITIES
A prime example of Pratt & Whitney’s
modernization initiative is its new, 1.2M
square foot turbine airfoil production
facility in Asheville, North Carolina. This
vertically integrated facility features
many Industry 4.0 capabilities such
as connected and automated assets,
optimized production scheduling, and
efficient design and operations setup.
In the current manufacturing process,
a part travels over 2,500 miles, with at
least eight different site handoffs, before
installation. The new production facility
was designed to be more efficient by
housing under one roof the entire airfoil
value stream which includes part casting,
core production, coating, and finishing.
That same part will now be produced
entirely within one factory, with a total
distance traveled of less than 1 mile with
zero handoffs, ensuring efficiency and
resulting in less energy and waste in the
production of our turbine airfoil products.
Globally, Pratt & Whitney has 14 buildings
that are certified LEED Silver or better
and the company is pursuing LEED
certification for its new facilities in Asheville
and Carlsbad. To extend the reach of

the company’s efforts, Pratt & Whitney
shares its sustainability goals and
expectations with its supply chain.
Together, Pratt & Whitney and suppliers
are focused on reducing facility waste,
water and energy use, as regularly
evaluated through the Supplier Health
Assessment process within Raytheon
Technologies Performance+. Those
suppliers who meet or exceed these
sustainability expectations, along with other
best-in-class performance requirements,
are awarded and recognized with the
Raytheon Technologies Platinum supplier
certification. Additionally, Pratt & Whitney
works with its supply chain to proactively
reduce materials of concern in products
and processes.

ABOUT PRATT & WHITNEY

Pratt & Whitney is a world leader in the design,
manufacture and service of aircraft and helicopter
engines, and auxiliary power units. To learn
more visit www.prattwhitney.com. To receive press
releases and other news directly, please sign up here.
Learn more about Raytheon Technologies
commitment to people, the planet and its
principles in the 2021 ESG Report.
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