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Motivation and Objectives 

Evaluated Scenarios

Outcomes & Practical Applications

CLEEN II Technologies
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CLEEN I Fleet Level Results

• Outcome: Quantifiable benefit of CLEEN II technologies
through fleet level analysis of different technology scenarios

Analysis showed: 

• CLEEN I technologies could provide 24 billion gallons of jet fuel savings by 2050

• CLEEN I technologies maintain landing and takeoff NOx levels to 2006 levels in spite of 

projected increase in operations

• Technology packages analyzed showed potential to reduce noise contour area below 2010 

levels in spite of projected increase in operations

Technology insertion 

scenarios reduced contour 

area below 2010 in spite of 

nearly 2x increase in 

operations
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Summary of CLEEN II Technologies

Fuel Burn

Noise Emissions

Aurora – D8 Fuselage
America Phenix/Delta/MDS – Fan LE Coating

GE – TAPS III
Honeywell - SABER

Honeywell – Ceramic BOAS

Rolls-Royce Adv. Combustor

PW Advanced Core

(HPC/HPT)

UTAS – Advanced Nacelle

Technology Package
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Technology Scenario Definitions

• Before defining specific technology packages GT & FAA 
developed three scenarios

• Each scenario subdivided into N+1 and N+2

• Aggressive w/o CLEEN can be compared to Aggressive to 
identify CLEEN contribution

Scenario Description

Evolutionary ‘Normal’ technology evolution

TAPS II only CLEEN technology included in N+1

Aggressive Represents higher rate of technology development

Includes all CLEEN Techs in N+1

Aggressive w/o CLEEN Identical to aggressive with all CLEEN technologies

removed and PW GTF cycle constrained to current 

technology level

Progress & Next Steps

• Established necessary non-

disclosure agreements to 

support proprietary data 

exchange with CLEEN II 

companies

• Conducted initial modeling 

discussions with each CLEEN II 

company, planning types of data 

to be exchanged, availability, 

timeline

• Georgia Tech has defined 

assessment roadmaps with FAA 

for all 8 contracts

• Sharing modeling and 

assessment between GT and 

FAA CLEEN team
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Motivation 

• Independently assess technologies proposed under the 

Continuous Lower Energy, Emission, and Noise (CLEEN II) 

program

• CLEEN II Objectives:
– Reduce fuel burn 40% relative to year 2000 best in class

– Reduce NOx emissions 70% relative to 2011 ICAO standard without 

increasing other emissions

– Reduce noise to 32 EPNdB relative to Stage IV

– Expedite the commercialization of “drop-in” sustainable jet fuels

• Desire for introduction of technologies on aircraft by 2026

• Use Georgia Tech’s EDS to assess contractor technologies
– Model CLEEN II technologies

– Assess impacts at a vehicle and fleet level

– Provide FAA with independent system level assessment


