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Boeing Defense, Space & Security  

ÁHeadquartered in St. Louis, Mo., with global 
operations in 4 nations and 21 states 

ÁDesigning, building and supporting 
net-enabled platforms and systems for 
government and commercial customers 

ÁBalanced backlog across all markets including 
a strong mix of development, production and 
support contracts 

ÁApproximately 
64,000 employees 

Delivering the future 
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Integrated Team, Working for Growth 

BDS Businesses 

Á Execution 

Á Keep it sold 

Á Follow-on business 

Phantom Works 

Á Integrated concept development 

Á Analysis, modeling, simulation & experiments 

Á Rapid prototyping 

ÁMature and apply new technology 

Á Next generation systems (pre-SDD) 

Á Adjacencies and new markets 

Boeing Research & Technology 

Á Develop required core technology 

Á Leap frog and disruptive technology 

New Program & Business Transition 

Technology Transition 
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Operations in the Stratosphere 

Mission Needs 

ÁThreats to communications infrastructure 

and inability to rapidly reconstitute 

ÁNeed to persist over areas of interest, 

providing continual, long-dwell surveillance 

Enabling Technologies 

ÁHydrogen internal combustion engines 

ÁLightweight cryogenic fuel storage 

ÁLightweight, high efficiency solar arrays 

ÁSolid oxide fuel cell energy storage 

Emerging HALE Capabilities 

ÁRepositionable pseudo-satellites operating 

in the stratosphere for Persistent ISR 

and Assured Communications 

Phantom Eye 

SolarEagle 
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Boeing Condor Program 
Long Endurance Flight Demonstration in the Stratosphere 

World Record for Internal Combustion Engine Powered 
UAV (67,000 ft) 

World Record for Endurance (58.2 hr) 

 

Engine ground testing 
validated control 

schedules, optimized 
thermal design and 

demonstrated reliability 

ÁDeveloped by DARPA & Boeing in the 1980õs to 
evaluate technologies for high altitude long 
endurance (HALE) flight 

ÁDemonstrated integration of critical 
HALE UAV technologies: 
ïInternal Combustion Engine (ICE) 

Propulsion with low BSFC 

ïLow Reynolds Number Aerodynamics 

ïAll-composite structures 

ïAutonomous operation 

ïEngine-out operation and landing 

Current HALE developments leveraging Condor design 
and development knowledge 

Iron wing test 
fixture used to 
solve early 
integration 
issues 
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Hydrogen Propulsion 
Enables Extreme Persistence 

Boeing Cryogenic Hydrogen Technology and Operations 

Hydrogen Is a Superior Fuel 
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Hydrogen Engines are Ready for Use 

BMW 
Converted 
7-Series 

Ford 
Converted 

Sedan 

Launch Vehicles Space Shuttle Fuel Cell 
Cryogenic Test 

Facilities 
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The Boeing Phantom Eye 
 
ÅDual hydrogen-burning Ford engines & liquid 

hydrogen tanks 

Å1100 to 2500 lbs Payload, 7 to 10 days Endurance 

ÅHighly reliable avionics & subsystems design 

ÅHighly autonomous with contingency management 

ÅProvides affordable 24/7 operation to support 

Missile Defense, ISR, or Communications needs 

 

 
 

First Flight of the 

Phantom Eye Demonstrator 

in 2012 

Transformational Loitering Endurance in the Stratosphere 
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Benefits of Stratospheric Operations 

25kft Air Vehicle 

Afghanistan 

Pakistan 

Afghanistan 

Pakistan 

65kft Air Vehicles 

25kft Air Vehicles 

Fewer Orbits, Air Vehicles, Crews, and Simplified Operations 
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Altitude with Endurance 
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