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1. Introduction 
One of the toughest challenges in moving to greenhouse gas (GHG)-free mobility will be 
long-haul aviation. Initially we may need to be satisfied with “lower GHG”, and offset the 
remaining GHG. 

Early in my career, I worked for GE Nuclear. I loved GE, but was concerned about 
nuclear energy’s impact on my career. First I saw pieces of the last nuclear plant GE had 
on their books go through our shop, then very high interest rates seemed to deliver the 
cru de grass to the industry and my career with GE. 

But when I left GE I took some stock with me, and have kept in touch all of these years 
(mainly though GE investor updates). Then I came across their 2020 sustainability 
report: 

Over the course of our 129-year history, GE has pioneered technologies that have 
driven transformational changes and improved the lives of billions. In addition to 
innovative technology to help solve the world’s most pressing challenges, we are 
committed to improving our impacts to our people, communities and planet.  Looking 
ahead, we are setting a further ambition for GE to be a net zero company by 2050—
encompassing not just GE’s operations, but also the Scope 3 emissions from the use of 
sold products. We look forward to partnering closely with our customers on providing 
existing and future technologies to help them succeed in meeting their own ambitions 
and addressing climate change.1 

And further to this (regarding “…sold products.”), I will report some information on a 
program for more sustainable aviation. It should be noted that GE Aviation is an 
industry-leader in large jet transport powerplants (read: aviation combustion turbo-fans).  

2. CFM RISE2 
CFM-RISE is an advanced technology program recently created by GE Aviation and 
Safran. Safran is an international high-technology group, operating in the aviation 
(propulsion, equipment and interiors), defense and space markets. Its core purpose is to 
contribute to a safer, more sustainable world, where air transport is more 
environmentally friendly, comfortable and accessible.3 

The goals of this program are summarized below: 

 CFM RISE program targets more than 20 percent lower emissions. 

                                                 
1 GE 2020 Sustainability Report (quote is from the Executive Summary), https://www.ge.com/sustainability  
2 RISE (Revolutionary Innovation for Sustainable Engines) is a registered trademark of CFM International. 
3 GE Press Release: “GE Aviation and Safran Launch Advanced Technology Demonstration Program for 

Sustainable Engines; Extend CFM Partnership to 2050,” June 14, 2021, https://www.ge.com/news/press-

releases/ge-aviation-and-safran-launch-advanced-technology-demonstration-program-for  

https://www.ge.com/sustainability
https://www.ge.com/news/press-releases/ge-aviation-and-safran-launch-advanced-technology-demonstration-program-for
https://www.ge.com/news/press-releases/ge-aviation-and-safran-launch-advanced-technology-demonstration-program-for
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 Program will include open fan architecture, hybrid electric capability, 
demonstrator ground and flight tests around middle of decade. 

 100 percent Sustainable Aviation Fuel, Hydrogen capability in scope 

John Slattery, President and CEO of GE Aviation:  “Together, through the RISE 
technology demonstration program, we are reinventing the future of flight, bringing an 
advanced suite of revolutionary technologies to market that will take the next generation 
of single-aisle aircraft to a new level of fuel efficiency and reduced emissions.  We fully 
embrace the sustainability imperative.  As we have always done in the past, we will 
deliver for the future.” 

"Our industry is in the midst of the most challenging times we have ever faced,” said 
Olivier Andriès, CEO of Safran.  “We have to act now to accelerate our efforts to reduce 
our impact on the environment. Since the early 1970s, breakthrough engine efficiency 
and reliability have been the hallmark of our historic partnership and our LEAP engine 
already reduces emissions by 15 percent compared to previous generation engines. 
Through the extension of our CFM partnership to 2050, we are today reaffirming our 
commitment to work together as technology leaders to help our industry meet the urgent 
climate challenges.” 

2.1. CFM International History 
It should be noted that this is not the beginning of the CFM Partnership. Digging way 
back in time, I found it was officially started with a 1973 meeting of Presidents Nixon and 
Pompidou in Reykjavík, Iceland, but was planned even earlier. In the late 1960s 
research began into the next generation of commercial jet engines, high-bypass ratio 
turbofans in the "10-ton" (20,000 pounds-force) thrust class. Snecma (now Safran), who 
had mostly built military engines previously, was the first company to seek entrance into 
the market by searching for a partner with commercial experience to design and build an 
engine for this class. After two company executives, Gerhard Neumann from GE and 
René Ravaud from Snecma, introduced themselves at the 1971 Paris Air Show a 
decision was made. The two companies saw mutual benefit in the collaboration and met 
several more times, fleshing out the basics of the joint project.4 

At the time, Pratt & Whitney dominated the commercial market. GE needed an engine in 
this market class, and Snecma had previous experience of working with them, 
collaborating on the production of the CF6-505 turbofan for the Airbus A300.  

A major reason for GE's interest in the collaboration, rather than building a 10-ton engine 
on their own, was that the Snecma project was the only source of development funds for 
an engine in this class at this time. GE was initially considering only contributing 
technology from its CF6 engine rather than its much more advanced F101 engine, 
developed for the B-1 Lancer supersonic bomber. The company was faced with a 
dilemma when the United States Air Force (USAF) announced its Advanced Medium 
STOL (short takeoff and landing) Transport (AMST) project in 1972 which included 
funding for the development of a 10-ton engine. The dilemma was either to build a 
"limited" technology 10-ton engine with Snecma, or a similar engine with "advanced" 
technology on their own. Concerned that the company would be left with only the 

                                                 
4 Wikipedia Article on the “CFM International CFM56,” https://en.wikipedia.org/wiki/CFM_International_CFM56  
5 See the Wikipedia Article on the “General Electric CF6”, The General Electric CF6… is a family of high-

bypass turbofan engines produced by GE Aviation. https://en.wikipedia.org/wiki/General_Electric_CF6  

https://en.wikipedia.org/wiki/CFM_International_CFM56
https://en.wikipedia.org/wiki/General_Electric_CF6
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"limited" engine in its portfolio if it did not win the Air Force contract, GE decided to apply 
for an export license for the F101 core technology. 

There were security concerns by the U.S. over the export of the F101 technology, and 
these held up the approval of the required licenses and thus threatened the partnership. 
GE reportedly argued at the highest levels that having half of the market was better than 
having none of it, which they believed would happen if Snecma pursued the engine on 
their own without GE's contribution.  

Both the French and GE continued to push the Nixon Administration for permission to 
export the F101 technology. Efforts continued for months, culminating in the engine 
becoming an agenda topic during the 1973 meeting of Presidents Nixon and Pompidou 
in Reykjavík. Discussions at this meeting resulted in an agreement that allowed the 
development of the CFM56 to proceed. 

2.2. CFM56 and LEAP 
The CFM56 was the first product of the CFM Partnership, and CFM International, a 50–
50 joint venture that would be responsible for producing and marketing the 10-ton 
engine. The venture was officially founded in 1974. The CFM56 was a highly successful, 
with a long lifetime. By 2016, 30,000 CFM56 engines had been deployed on both military 
and civilian aircraft. The latter included the DC-8, Boeing 373-300 (and other 737 
variants), Airbus A320ceo and A340-200/300. 

The CFM56 led to the LEAP ("Leading Edge Aviation Propulsion") engine, another 
successful product. 

The LEAP's basic architecture includes a low pressure turbine with flexible blades, which 
are designed to untwist as the fan's rotational speed increases. While the LEAP is 
designed to operate at a higher pressure than the CFM56 (which is partly why it is more 
efficient), the operating pressure was set lower than the maximum for the best engine 
service life and reliability.6 

LEAP uses ceramic matrix composites to build the turbine shrouds. This engine is first to 
use additive manufacturing (3D printing). Its fuel nozzles use this technique, are 25% 
lighter than previous models and five times more durable than parts manufactured 
conventionally. These technological advances produce 16% lower fuel consumption. 
Reliability is also supported by use of an eductor-based oil cooling system7, featuring 
coolers mounted on the inner lining of the fan duct.  

The LEAP started production in 2016. CFM produced 1,200 engines in 2018, 1,900 in 
2019, and 2,100 in 2020. 

LEAP Engines were used in Boeing 737 models (including the MAX), Airbus A320neo 
and the Comac C919 (Chinese). 

By 2019 the combined production of the CFM56 and LEAP engines exceeded 50,000. 

                                                 
6 Wikipedia Article on “CFM International LEAP,” https://en.wikipedia.org/wiki/CFM_International_LEAP  
7 Eductors are a kind of jet-type pump that do not require any moving parts to be able to pump out a liquid 

or gas. These pumps make use of their structure to transfer energy from one fluid to another via the Venturi 

effect. https://eductors.net/eductor-work/  

https://en.wikipedia.org/wiki/CFM_International_LEAP
https://eductors.net/eductor-work/
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Both of these engines made various incremental improvements in efficiency totaling 15% 
resulting in a 15% CO2 reduction. NOx emissions were reduced 50% versus CAEP/68. 
LEAP also supports a higher utilization of 96% and a 25 minute gate turnaround time. 
Both the CFM56 and LEAP reduced noise emissions. 

CFM International is a proven partnership with impressive results. I believe they have a 
good chance of achieving the CFM-RISE goals listed at the beginning of this section.  

                                                 
8 International Civil Aviation Organization’s (ICAO) Committee on Aviation Environmental Protection 

(CAEP) standards that correspond to CAEP’s sixth meeting (CAEP/6). Overall, CAEP/6 represents an 

approximate 12 percent reduction in NOx emissions from CAEP/4 standards, which were adopted by the 

ICAO in 2005. 


