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Presenter
Presentation Notes
ONR S&T Investment Portfolio:
Resource Allocation focuses heavily on discovery and inventions. These results often are public knowledge and publicly accessible. 
Another large focus is on Acquisition Enablers where money is focused on topics that PEOs have expressed interest in. 
Including an IR&D section in the S&T Strategic Plan would include strategic enablers that we would like industry to focus on (ex. Risk mitigators or “sure bets”)
Focus Areas are based on how our fleet customer thinks. They are capability areas where the Navy sees needs.
Our new Naval S&T Strategic Plan is available on our website.
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The P&E technology investments support Ship/Submarine; Air; Expeditionary; Unmanned Vehicles; and now Expeditionary Applications

Investments in all the tech areas are supporting ships and subs

UxV power and UxV autonomy are primarily supported by Power Generation, Energy Storage, Distribution and Control  and Power Loads (materials, structures, etc). 

Aircraft systems investments are primarily focused on the propulsion (engine) where the Power Generation and Fuels investments focus and advanced materials which is a power loads investment. 

Expeditionary systems investments are focused on lightening the load (power generation and energy storage); reducing the logistics tail (fuels); and efficiency improvements (power loads – vehicle improvements).

Installations is a new application area for ONR since the majority of investments focus on tactical systems (Gaps).  However, many of the tactical investment areas are applicable to installations  and increasing efficiency (reducing energy usage).  The new Power and Energy FNC will open up the S&T investments for the installation community.   
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The power required for the new advanced high power sensors, defensive systems, and weapons is increasing.  We must ensure that these systems are designed to use power as efficiently as possible.  We must be able to manage the power to each of these systems as well as meet propulsion and ship service power needs. 
With respect to this power management dilemma, it would be desirable to devise a power distribution system that could quickly and safely direct large quantities of electric power where it is needed -when it is needed -based upon the immediate needs of the ship. This would relax the installed power generation requirements by removing the need for dedicated power generation for each installed high energy load. Installed power generation equipment would then be more optimally configured in terms of its operating duty cycle (duty cycle would increase) and space allocation. Integrated Power System (IPS) power density could be improved further if the power system architecture could minimize the need for dedicated power conversion equipment for each high energy load. This would have the same effect for power conversion equipment as it did for power generation equipment. The overall footprint of installed power conversion equipment would be optimized and its overall operating duty cycle would be increased.
Within the Navy, NGIPS is the joint effort addressing the future power needs of all Navy ships, and the Electric Ship Office is the office within the Navy responsible for promulgating technical commonality across the Fleet to reduce costs and increase reliability and performance.
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Consortium of universities with industry partnerships established in 2002 to
address fundamental science and technology issues in power distribution
and control.

A Center for:

 Hardware in the loop coupled with physics
based models for system design, testing, and
validation

« Computational tools for early-stage ship
systems design

» Total ship system solution to thermal
management

* Load management

* Next Generation Integrated Power System
(NGIPS)
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Advanced Aerospace Propulsion S&T is a critical technology investment area required to achieve ONR’s mission of providing S&T products to support the operational concepts and visions for the Navy and Marine Corps of the future

ONR is working with Industry, Academia, other DoD services and Government agencies to develop and mature propulsion-related technologies 

Propulsion systems are the most important subsystem from an aircraft performance perspective.

Propulsion system capability enables our Forces to achieve the reach, responsiveness and persistence they need to execute their missions, though at a price; they typically are the primary fleet readiness driver and are the largest cost driver in operational systems since they require extensive development and maintenance/support.  However, with the large impact on readiness and cost comes the greatest opportunity for improvements due to advanced technology.

Near/mid-term direction is variable/adaptive cycle technology (NAVCENT) for reduced fuel consumption (better range and loiter), increased survivability and reduced noise

Far-term direction is advanced propulsion cycles such as pulse detonation/constant volume combustion providing even higher efficiency while reducing cost
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Power Output 10kWe (threshold); 15kW (objective)
Efficiency >30%; 
Weight 35 watts/kilogram
Total System Volume 30 watts/liter
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Unmanned Air Vehicle Power

> Long endurance fuel cell power (26hrfI|ght Nov 2009)
> Low noise & heat sighature
> Affordable

Unmanned Undersea Vehicle
Power

> Lithium-ion battery safety

> Long endurance, air
independent power systems
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Ion Tiger
High Power Fuel Cell Propulsion System
550-W fuel cell
High pressure, lightweight hydrogen storage tanks
Electrochemical protocols to improve durability
UAV System
24-hour flight endurance
35-pound gross takeoff weight
5-pound payload
Low heat and noise signatures
D&I Investments focused on lightweight fuel cell performance
Increased operational temperature of polymer fuel cell
Increased heat rejection in hot weather 
Removal of airborne fuel catalyst “poisons” 
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Fact Sheets are provided for each technology


PeTuifomsry Phasinich |- alosiet o

Summary

Broad portfolio of research in power, energy and
thermal with applications across sea, land, and air
systems

Partnerships with industry academia and government
with strong international engagement

Holistic approach to efficiency (demand reduction
plus improved systems)

Key areas of technical interest: distribution and
control, energy storage, hybrid systems

Focus on: optimized platform efficiency, extending
unmanned missions, providing adaptive networks,
and enabling integration of high power sensors and\
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