
Imagination at work  

Technology Impact On Future 
Products 

Thurmond Senter 

GE Aviation 

November 6th, 2014 



Å Military Propulsion & Power 

Engineering Organization 

Update 

Å GE Heritage of              

Innovation                 

Å Commercial Technology 
Synergy 

Å Military Customer               

Impact 

Å Conclusions 

Agenda 

The ADVENT Turbofan Demonstrator  



Mark Pearson, General Manager 

Formerly Three Organizations, Now Under One GM 

1. Military Propulsion Engineering 

ÅMilitary Systems Engineering, MTES, Operations  

2. Advanced Products & Development Programs 

ÅAETD, ITEP, Bus. Development/Technology Programs 

3. Commercial Engines Engineering      

ÅMarine & Industrial Systems Engineering 

MPPE Priorities 

ÅOne face to the military customerç technology, NPI, & fielded engines. 

ÅDifferentiated product offerings on next gen rotorcraft.  Win ITEP. 

ÅTransform the combat segment with adaptive cycle technology. 

ÅDefine and execute a differentiated industrial engine strategy. 

 

Military Propulsion & Power Engineering 



Technical Innovation ç Military Products 
 
U.S. Jet Engine,  I-A  

Axial-flow Compressor, J35 

U.S. Turboprop Engine, T31 

Turbine-powered Helicopter Flight, T58 

VSV Compressor, J79 

Mach 2.0 Turbojet, J79 

High bypass Turbofan, TF39 

3-stream Adaptive Cycle Engine, ADVENT 



50 Years Of Engine Improvements 
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The Suppliersò Broader Task ç  

ÅFuel consumption 

ÅEmissions 

ÅNoise 

ÅOwnership Cost 

ÅMaintenance Burden 

ÅDisruptions 
 

ÅThrust 

ÅMaterials 

ÅAerodynamics 

ÅCombustion 

ÅCycles / Planforms 

ÅArchitectures 

ÅFuels 

Delivering customer value with technology - Clean, quiet ,           
affordable, and reliable systems 

Impact of New Technologies R&D investments 



The Future Of Combat Propulsion 

Enhanced Survivability 

Integrated Power & 
Thermal Management 

Systems 

Adaptive Engines with 
Advanced Components 

Warfighter Need Propulsion Solution 

Generational  Improvement  
in Range, Loiter, & Combat 

Performance  

Advanced Exhaust 
Systems 

Demanding Power 
Requirements 

ñ The best way to predict the future is to invent it.ò  -  Alan Kay  



The Physics of ïReadiness to Serveð 

ÅHighly Loaded 
Compressors 

ÅHigh OPR Low 

Emissions 
Combustors 

ÅNovel Alloys / 
MMCòs 

ÅNon-metallics 

ÅLow Loss 
Inlets 

ÅVariable Low 

Loss Exhausts 

ÅVery High BPR 
Turbofans 

ÅAlternate or 
Compound Cycle 

ÅHybrid Electric 
Propulsion 

ÅAdaptive cycles 

ÅDistributed 
Power 
Transmission 

ÅUltra High BPR 
Turbofans 
 

ÅOpen Rotors 

ÅDistributed 
Propulsion 

ÅWake Ingestion 
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ÅAdvanced  
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Commercial Technology Synergy 

Composites 
Advanced 
Coatings 

High-Temp 
Materials 

CMCs 
High P/R 

Compressor 
Advanced 

Combustion 
Advanced 
Cooling 

Composite 
Additive 3D 

Printing 
Robotic 

Automation 

GEnx (2011) 

Leap (2016) 

Passport (2016) 

GE9X (2020) 

Next 
Generation 

Commercial 
Products 

ADVENT / AETD 

Next generation military product reaping 
the benefits of heavy GE investment in 
commercial technology 

GE38 

ITEP 

Commercial Marketplace 
Driving Technology 

Investment  >15M EFH before 2020 

Materials / Coatings Turbomachinery Design 
Advanced Mfg. 

Lean Labs 



Heading Into Our New Shared Golden Age 
ç 

Prepared To Deliver Revolutionary Capability To The 
Warfighter At Affordable Cost And Acceptable Risk 

Investment in US 
Supply Chain Capacity 

VADVENT 

VAETD 
VAATE 

VFATE 

VHEETE 
VINVENT 

VVCAT 

737MAX A320neo 

Global 7000/8000 

747-8 787 

777X 

Commercial 
Portfolio Reset 

VAATE Technology 

Portfolio  

Asheville, NC 


