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Honeywell and the FAA under
the CLEEN program are maturing
advanced propulsion engine technologies *.
to power the Next Generation _

of cleaner, fuel efficient and quieter aircraft ~

Honeywell has been part of CLEEN since 2010
T B and is currently developing advanced engine
' it ™ technologies under CLEEN lll that will substantially
£ reduce Fuel Burn (CO2), Noise and Emissions



CLEEN ENABLES NEXT GENERATION TECHNOLOGIES

Honeywell is integrating ', ) , 7 o ;\
innovative technologies L /d /SN
that improve engine Efficient High-Pressure Green Core

performance and (Compressor - Combustor - HP Turbine) =
reduce environmental [ — Y |

Impact
High Work / High Lift
Low Pressure Turbine

,, // \\\ y

High Efficiency
Fan Module

Advanced ).

O

Technology Advances Enable Lower Fuel Burn (CO2), Noise & Emissions

Technologies

[ Noise Reduction ]




HONEYWELL’S NEXT GENERATION TURBOFAN
LEVERAGES EXPERIENCE AND CLEEN Iill TECHNOLOGIES

« State-of-the-Art (SOA) Engine Performance
 Industry Leading Dispatch Reliability

* Excellent Value: Cost, Performance and Durability
 Versatile Technology for Business Aviation Market

« Seven Aircraft Applications
- > 2900 engines in service
- > 9 million cumulative flight hours

HTF7000 T : :
- > 5 million cumulative flight cycles
Bombardier Gulfstream Bombardier Embraer Cessna Embraer
CL300 G280 CL350 Legacy 450/500 Longitude Praetor 500/600
<, ‘- :
2004 2012 2014 2014 - 2015 2018 2019

CLEEN Ill Technologies Enhance Next Gen Engine Capabilities



DATA SUPPORTS AIRCRAFT MISSION AND FLEET BENEFITS
ASSESSMENT FOR FUEL BURN, EMISSIONS, & NOISE

3 DEGREE
GLIDE SLOPE

TAKEOFF REFEREN(

1) Generate cycle-based benefit predictions for CLEEN engine
2) Aircraft Manufacturer assessing benefit for aircraft mission
SIDELI(I:E%E;E;RENCE

3) Results will feed Georgia Tech for fleet wide technology benefit APPRORCH REFERECE
assessment Fleet Benefits Assessment

Honeywell generates engine Fuel Burn (TSFC), |
Emissions and Noise Predictions and data ICAO Landing/Takeoff (LTO)

i Emissions Cycle A -climb
Measured engine test data to assess “?ﬁd y m
Technology Benefits

Taxi Out

Aircraft MlSSlon Benefit Assessment

CLEEN Ill Technology Test Results Support FAA Global Benefits Assessment
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HONEYWELL CLEEN 11l TECHNOLOGY MATURATION PLAN

Component Technology and Core / Engine Demonstration

Design, Analysis and ne L _
System Development Testing and Validation Testing

Sub-Component Testing

TRL 3 TRL 4 TRL 5 TRL 6

TRL ~ Technical Readiness Level

Acoustic Testing

Engine / Aircraft
System Assessments

Component Techinology
Design & Analysis

Component Technology
Rig & Engine Testing

s Acoustiqd Reduction Tg

Acoustic Engine Testing

Core / Engine Test Validation

Technology Maturation Progressing to Core & Engine System Demonstrations
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http://aerospace.honeywell.com/product-listing/engines

PROGRESS & NEXT STEPS el E @ acoust

= Honeywell’s innovative engine technologies are being developed to substantially
lower fuel burn, noise and emissions for our next generation of engines

= Significant progress has been achieved to date on advanced
component technology designs and on technology demonstrations

= Completed detail design for all major component technologies and Test Rigs
= Multiple component technology rig tests were completed in 2023

= Next Steps... CLEEN Ill Program Plans are to validate technologies through
Component Rig, Development Engine and Core Engine testing in 2024
O High Efficiency Fan Module Rig Testing
Advanced Low Emissions Combustor Rig and Engine Testing
Advanced High Pressure Turbine (HPT) Technology Engine Testing
High Work / High Lift Low Pressure Turbine Rig Testing
Acoustic Technology Bench and Engine Validation Testing
Core Engine testing of HPC (Compressor) and HPT (Turbine) technologies
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THANK YOU!
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