NAVY

SBIR FY10.3 PROPOSAL SUBMISSION INSTRUCTIONS
The responsibility for the implementation, administration and management of the Navy SBIR Program is with the Office of Naval Research (ONR).  The Director of the Navy SBIR Program is Mr. John Williams, john.williams6@navy.mil.  For general inquiries or problems with electronic submission, contact the DoD Help Desk at 1-866-724-7457 (8:00 am to 5:00 pm ET).  For program and administrative questions, please contact the Program Managers listed in Table 1; do not contact them for technical questions.  For technical questions about the topic, contact the Topic Authors listed under each topic on the Web site before 17 August 2010.  Beginning 17 August, the SITIS system (http://www.dodsbir.net/Sitis/Default.asp) listed in section 1.5c of the program solicitation must be used for any technical inquiry.

TABLE 1: NAVY ACTIVITY SBIR PROGRAM MANAGERS POINTS OF CONTACT 

	Topic Numbers
	Point of Contact
	Activity
	Email

	N103-193 thru N103-194
	Mr. Paul Lambert
	MARCOR
	sbir.admin@usmc.mil

	N103-195 thru N103-214
	Mrs. Janet McGovern
	NAVAIR
	navair.sbir@navy.mil

	N103-215 thru N103-229
	Mr. Dean Putnam
	NAVSEA
	dean.r.putnam@navy.mil

	N103-230 thru N103-231
	Ms. Summer Jones
	SPAWAR
	summer.m.jones@navy.mil

	N103-232 
	Mr. Robert Thorne
	SSP
	Robert.Thorne@ssp.navy.mil

	N103-233
	Mr. Nick Olah
	NAVFAC
	nick.olah@navy.mil



The Navy’s SBIR Program is a mission‑oriented program that integrates the needs and requirements of the Navy’s Fleet through R&D topics that have dual‑use potential, but primarily address the needs of the Navy.  Companies are encouraged to address the manufacturing needs of the Defense Sector in their proposals. Information on the Navy SBIR Program can be found on the Navy SBIR Web site at http://www.onr.navy.mil/sbir.  Additional information pertaining to the Department of the Navy’s mission can be obtained by viewing the Web site at http://www.navy.mil.  

PHASE I GUIDELINES

Follow the instructions in the DoD Program Solicitation at www.dodsbir.net/solicitation for program requirements and proposal submission.  Cost estimates for travel to the sponsoring activity's facility for one day of meetings are recommended for all proposals and required for proposals submitted to MARCOR, NAVSEA, and SPAWAR.  The Navy encourages proposers to include, within the 25 page limit, an option which furthers the effort and will bridge the funding gap between Phase I and the Phase II start.  Phase I options are typically exercised upon the decision to fund the Phase II.  For NAVAIR and NAVSEA topics N103-195 thru N103-229 the base amount should not exceed $80,000 and 6 months; the option should not exceed $70,000 and 6 months. For all other Navy topics the base effort should not exceed $70,000 and 6 months; the option should not exceed $30,000 and 3 months.   PROPOSALS THAT HAVE A HIGHER DOLLAR AMOUNT THAN ALLOWED FOR THAT TOPIC WILL BE CONSIDERED NON-RESPONSIVE.

The Navy will evaluate and select Phase I proposals using the evaluation criteria in section 4.2 of the DoD solicitation in descending order of importance with technical merit being most important, followed by the qualifications, and followed by commercialization potential.  Due to limited funding, the Navy reserves the right to limit awards under any topic and only proposals considered to be of superior quality will be funded.

One week after solicitation closing, e-mail notifications that proposals have been received and processed for evaluation will be sent.  Consequently, e-mail addresses on the proposal coversheets must be correct

The Navy typically awards a firm fixed price contract or a small purchase agreement for Phase I.

PHASE I SUMMARY REPORT

In addition to the final report required in the funding agreement, all awardees must electronically submit a non-proprietary summary of that report (and without any proprietary or data rights markings) through the Navy SBIR Web site.  Following the template provided on the site, submit the summary at: http://www.onr.navy.mil/sbir, click on “Submission”, and then click on “Submit a Phase I or II Summary Report”.  This summary will be publicly accessible via the Navy’s Search Database. 

NAVY FAST TRACK DATES AND REQUIREMENTS

The Fast Track application must be received by the Navy 150 days from the Phase I award start date.  Phase II Proposal must be submitted within 180 days of the Phase I award start date.  Any Fast Track applications or proposals not meeting these dates may be declined.  All Fast Track applications and required information must be sent to the Technical Point of Contact for the contract and to the appropriate Navy Activity SBIR Program Manager listed in Table 1 above.  The information required by the Navy, is the same as the information required under the DoD Fast Track described in section 4.5 of this solicitation.

PHASE II GUIDELINES

Phase II proposal submission, other than Fast Track, is by invitation only.  If you have been invited, follow the instructions in the invitation.  Each of the Navy Activities has different instructions for Phase II submission.  Visit the Web site cited in the invitation to get specific guidance before submitting the Phase II proposal.  

The Navy will invite, evaluate and select Phase II proposals using the evaluation criteria in section 4.3 of the DoD solicitation in descending order of importance with technical merit being most important, followed by the qualifications, and followed by commercialization potential.  Due to limited funding, the Navy reserves the right to limit awards under any topic and only proposals considered to be of superior quality will be funded.

Under the new OSD (AT&L) directed Commercialization Pilot Program (CPP), the Navy SBIR Program will be structuring more of our Phase II contracts in a way that allows for increased funding levels based on the projects transition potential.  This will be done through either multiple options that may range from $250,000 to $1M each, substantial expansions to the existing contract, or a second Phase II award.  For currently existing Phase II contracts, the goals of the CPP will primarily be attained through contract expansions, some of which may significantly exceed the $750,000 recommended limits for Phase II awards not identified as a CPP project.  All projects in the CPP will include notice of such status in their Phase II contract modifications.
All awardees, during the second year of the Phase II, must attend a one-day Transition Assistance Program (TAP) meeting.  This meeting is typically held in the summer in the Washington, D.C. area.  Information can be obtained at http://www.dawnbreaker.com/navytap

.  Awardees will be contacted separately regarding this program.  It is recommended that Phase II cost estimates include travel to Washington, D.C. for this event.

As with the Phase I award, Phase II award winners must electronically submit a Phase II summary (without any proprietary or data rights markings) through the Navy SBIR Web site at the end of their Phase II.  

A Navy Activity will not issue a Navy SBIR Phase II award to a company when the elapsed time between the completion of the Phase I award and the actual Phase II award date is eight (8) months or greater; unless the process and the award have been formally reviewed and approved by the Navy SBIR Program Office.  Also, any SBIR Phase I contract that has been extended by a no cost extension beyond one year will be ineligible for a Navy SBIR Phase II award using SBIR funds.

The Navy typically awards a cost plus fixed fee contract or an Other Transaction Agreement for Phase II.
PHASE II ENHANCEMENT

The Navy has adopted a Phase II Enhancement Plan to encourage transition of Navy SBIR funded technology to the Fleet.  Since Phase III awards are permitted during Phase II work, the Navy may match on a one-to-four ratio, SBIR funds to funds that the company obtains from an acquisition program, usually up to $250,000.  The SBIR enhancement funds may only be provided to the existing Phase II contract.  If you have questions, please contact the Navy Activity SBIR Program Manager.

PHASE III

A Phase III SBIR award is any work that derives from, extends or logically concludes effort(s) performed under prior SBIR funding agreements, but is funded by sources other than the SBIR Program.  Thus, any contract or grant where the technology is the same as, derived from, or evolved from a Phase I or a Phase II SBIR/STTR contract and awarded to the company which was awarded the Phase I/II SBIR is a Phase III SBIR contract.  This covers any contract/grant issued as a follow-on Phase III SBIR award or any contract/grant award issued as a result of a competitive process where the awardee was an SBIR firm that developed the technology as a result of a Phase I or Phase II SBIR.  The Navy will give SBIR Phase III status to any award that falls within the above-mentioned description, which includes according SBIR Data Rights to any noncommercial technical data and/or noncommercial computer software delivered in Phase III that was developed under SBIR Phase I/II effort(s).  The government’s prime contractors and/or their subcontractors shall follow the same guidelines as above and ensure that companies operating on behalf of the Navy protect rights of the SBIR company.

ADDITIONAL NOTES

Proposals submitted with Federal Government organizations (including the Naval Academy, Naval Post Graduate School, or any other military academy) as subcontractors will be subject to approval by the Small Business Administration (SBA) after selection and prior to award.
Any contractor proposing research that requires human, animal and recombinant DNA use is advised to view requirements at Web site http://www.onr.navy.mil/About-ONR/compliance-protections/Research-Protections.aspx. This Web site provides guidance and notes approvals that may be required before contract/work may begin.

PHASE I PROPOSAL SUBMISSION CHECKLIST:  
All of the following criteria must be met or your proposal will be REJECTED.

____1.
Make sure you have added a header with company name, proposal number and topic number to each page of your technical proposal. 

____2.  Your technical proposal has been uploaded and the DoD Proposal Cover Sheet, the DoD Company Commercialization Report, and the Cost Proposal have been submitted electronically through the DoD submission site by 6:00 a.m. ET, 15 September 2010.
____3.
After uploading your file and it is saved on the DoD submission site, review it to ensure that it appears correctly. 

____4.
For NAVAIR and NAVSEA topics N103-195 thru N103-229, the base effort does not exceed $80,000 and 6 months and the option does not exceed $70,000 and 6 months.  For all other proposals, the Phase I proposed cost for the base effort does not exceed $70,000 and 6 months and for the option $30,000 and 3 months.  The costs for the base and option are clearly separate, and identified on the Proposal Cover Sheet, in the cost proposal, and in the work plan section of the proposal.
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NAVY SBIR 10.3 Topic Descriptions
N103-193
TITLE: Fuel Efficient Forward Operating Base (FOB)
TECHNOLOGY AREAS: Chemical/Bio Defense, Ground/Sea Vehicles, Materials/Processes, Electronics, Human Systems

ACQUISITION PROGRAM: Ground Transportation and Engineer Systems, PM Expeditionary Power Systems

OBJECTIVE: Develop concepts and/or systems to improve energy efficiency and reduce convoy logistics requirements to sustain a FOB.

DESCRIPTION: The Marine Corps is looking for innovative ways to become more energy efficient, particularly in company-sized FOBs. Generators are the biggest users of fuel at the FOBs and are often deployed in inefficient ways. For example; generators are oversized for peak operating hours. Generators sometimes run at less than 30% of their capacity during non peak hours, burning more fuel than necessary and causing maintenance issues like engine wet-stacking.

Environmental Control Units (ECUs) currently consume between 75 and 80% of the electric power generated at the FOBs. ECUs and space heaters use fans to convey conditioned air through bulky flexible outdoor ducts to long distribution plenums located inside the conditioned space. Total duct network lengths of over 75 ft are common. Outdoor duct length limitations constrain placement of ECUs to 15 ft or closer resulting in high noise levels inside of the shelter. Inefficiencies attributed to duct friction loss and outdoor duct heat transfer account for up to 30% of the energy consumption of a typical ECU-shelter system. This inefficiency is also of concern in non-military applications. Recent research funded by DOE and CIEE through LBNL concluded that duct system energy losses of 25% of the total energy used for heating and cooling are typical in residential and commercial applications.  In addition to the inherent inefficiencies, external forced air systems decrease the effectiveness of Nuclear/Biological/Chemical (NBC) protection equipment by significantly increasing the number of threat entry paths.  

Power distribution systems, micro-grids, and load shedding techniques should be investigated to determine applicability to the Marine Corps mission. Distribution of heating and cooling, and thermal energy management should also be considered to reduce ECU power requirements.

Hybrid Power Systems should be considered using traditional energy storage in batteries and ultra capacitors. Novel cogeneration, heat driven cooling, combined hybrid heat cycles, and solar power could also improve overall FOB efficiency. Ease of setup and operation, energy efficiency, and ruggedness are all key attributes desired.   

PHASE I: Develop an analytical model of the power and ECU loads for a small and medium FOB. The model should start with a baseline using current Marine Corps equipment. Using the model, conduct a sensitivity analysis to determine how making equipment changes effect fuel usage. Determine what concepts would have the largest impact on energy usage balanced against logistics considerations and cost. 

PHASE II: Develop, build and demonstrate the system concept developed in Phase I. This prototype can be a scaled model, but must validate the efficiency projected by the model. For example, if it is determined that a micro grid would reduce inefficient generator operation, a model with a micro grid will be developed. A hardware demonstration of the modeled grid will be accomplished to validate the model. The contractor will develop a Phase III transition plan including a business model and identification of risks.

PHASE III: The small business will run the model for customers on a fee basis or will license the model to customers in DoD, to product developers, and to the architectural design and construction businesses.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Energy efficient systems have potential application in heating, cooling and power distribution in buildings, construction sites, temporary classrooms or offices and outdoor events.

REFERENCES: 

1. 2007 ASHRAE Handbook, Applications, ISBN 1-931862-70-2, Chapter 40.

2. M. Modera, T. Xu, H. Feustel, and N. Matson, Efficient Thermal Energy Distribution in Commercial Buildings, Final Report to the California Institute for Energy Efficiency, Lawrence Berkeley National Laboratory (1999).

3. Delp, W. W., N. Matson, and M. P. Modera. 1996. Exterior Exposed Ductwork: Delivery Effectiveness and Efficiency. Lawrence Berkeley National Laboratory Report. LBNL-39083

4. Andrews, J. 1996. Field Comparison of Design and Diagnostic Pathways of Duct Efficiency Evaluation. Proceedings of the 1996 ACEEE Summer Study on Energy Efficiency in Buildings, Washington D.C.; American Council for an Energy Efficient Economy

5. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
6. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
7. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
8. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
9. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
10. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
11. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
12. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
13. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
14. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
15. Additional information from TPOC on a typical Marine Corps company-sized Forward Operating Base. (Uploaded to SITIS on 8/2/2010.)
KEYWORDS: Micro Grids; Hybrid Systems; Distributed Heating and Cooling; Thermal Energy Storage; and Thermal Management

N103-194
TITLE: High Efficiency Renewable Energy System 
TECHNOLOGY AREAS: Ground/Sea Vehicles, Materials/Processes, Human Systems

ACQUISITION PROGRAM: Ground Transportation and Engineer Systems - PM Expeditionary Power Systems

OBJECTIVE: The objective of this topic is to develop a 5-10kW HMMWV towable trailer mounted renewable system. This system should overcome the short comings of existing renewable trailers and have a high renewable efficiency, low deployment foot print, be rapidly deployable, and reliable for power 24 hours/day regardless of environmental conditions.

DESCRIPTION: There is a need within the DoD to reduce the dependence on oil based power.  This need has been emphasized by the current conflict with 80% of casualties occurring during resupply convoys.  Reducing the number of convoys delivering fuel and water to the front line is critical.  Renewable energy is one way to achieve this goal. Unfortunately, renewable energy is bulky, hard to deploy, takes a significant foot print to deploy, and has a long pay back time with regards to weight, volume and cost. Previous attempts to fit a continuous 3kW renewable energy system on a HMMWV towable trailer, such as the DREAMS system, was met with limited success only achieving around 2kW of continuous power. This system also suffered from the numerous problems stated above and the cost of the system prevented full scale deployment. 

This topic is looking for development efforts related to building a HMMWV towable renewable energy system that requires minimal space outside the trailer to deploy. This topic seeks innovative scientific and engineering solutions. Of particular interest are initiatives with a clear business case.  Proposals should specifically describe the technology that will be applied to solve the problem, how it will be developed, what the estimated benefits will be and how it might be transitioned into the DoD.  Of primary interest to this topic are the following areas (but not limited to):

1. Solar reflective technology that focuses light to a Stirling engine based technology (>25% conversion efficiency)

2. Hybridization, power management and controls of renewable energy (>90% conversion efficiency)

3. Advanced JP8 fuel based energy generation to support loads during poor renewable conditions. (>35% conversion efficiency)

4. Advanced energy storage systems (>200wh/kg)

5. Reduction in renewable energy weight and deployment size (>5kW of continuous renewable energy)

Both complete systems and component level developments will be considered under this topic.  Component level developments must factor in integration related issues that could arise while operation in a trailer mounted renewable energy system.

PHASE I: At the completion of Phase I there shall be a detailed design, feasibility study, energy consumption models, technical characteristics, and a cost analysis of the design. Include a first order Return-On-Investment (ROI) analysis for implementation and estimate potential Total Ownership Cost (TOC) reduction. Establish Phase II performance goals and key developmental milestones.

PHASE II: Finalize the design and demonstrate a working prototype of the proposed system to a TRL 6. Perform laboratory tests to validate the performance characteristics established in Phase I. Develop a detailed plan and method of implementation into a full-scale application.

PHASE III: Implement the Phase III plan developed in Phase II. Prepare a manufacturing plan and marketing plan to sell this product to the government as well as the private sector. Make the necessary teaming arrangements with the manufacturers of the components used in this product.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Renewable energy is highly used in the private sector. A higher efficiency renewable energy system will have many applications.  In addition all renewable energy systems are hybrid system with energy storage needs. These developments will also benefit the commercial sector by advancing the technology in these areas.

REFERENCES: 

1. http://www.marcorsyscom.usmc.mil/sites/pmeps/

KEYWORDS: Renewable, solar, Stirling engine, power management, solar reflectors, solar tracking, batteries, fuel cells 

N103-195
TITLE: Rotor-Airwake Aerodynamic Coupling in Real-Time Simulation
TECHNOLOGY AREAS: Air Platform, Information Systems

ACQUISITION PROGRAM: PMA-261; H-53 Heavy Lift Helicopter Program

OBJECTIVE: Develop an innovative method to incorporate the effects of fully coupled interactions between ship airwake and rotor downwash in real-time dynamic interface simulation.

DESCRIPTION: The shipboard dynamic interface is characterized by complex aerodynamic interactions between the flowfield created by the passage of air over the ship (airwake) and the flowfield created by the helicopter (downwash). Early computational modeling of the dynamic interface sought to minimize the complexity of the problem by adopting a superposition approach in which the helicopter was influenced by the airwake, but the airwake was not changed by the presence of the aircraft. This allowed the ship-alone airwake to be computed offline and used as a look-up table in real-time simulation. However, superposition limits the fidelity of the simulation when the rotorcraft is operating close to a solid structure because recirculation effects are ignored. Recirculation can significantly impact handling qualities and performance and its effects need to be included in the next generation of dynamic interface simulators. Computational Fluid Dynamics (CFD) has been used to predict the fully coupled flowfield but it is not currently possible to do so in real-time. An innovative approach is needed that modifies the ship-alone airwake with rotor recirculation effects as an aircraft model flies through an airwake database in a real-time simulation. The model must account for changes due to rotor proximity to both horizontal and vertical surfaces. Methods may be based on experimental or computational data of a rotor near a surface having both a vertical and horizontal element. Ship alone and coupled ship/helicopter CFD airwake data may be made available by NAVAIR upon request.

PHASE I: Demonstrate feasibility of the proposed approach to incorporate recirculation effects in a ship-alone airwake by applying it to a rotor in a stationary hover near a backward-facing step. Demonstrate the modifications to the ship-alone airwake data due to recirculation effects.

PHASE II: Generalize the proposed real-time modeling approach to account for the recirculation effects of a helicopter moving through the ship airwake in real-time. Emphasis should be placed on regions where coupling effects are significant such as hover position over a flight deck. Compare the results against CFD predictions for the fully coupled flowfield to confirm the fidelity of the method.  Demonstrate the prototype method in the Manned Flight Simulator (MFS) for a piloted simulation. Access to the MFS will be provided to the selected Small Business Company (SBC) at no cost to the SBC.

PHASE III: Further develop the prototype method for general implementation in training and engineering simulators for multiple ship and aircraft types.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Coupled rotor-airwake aerodynamic effects are relevant to helicopters operating in confined areas in general, whether shipboard, urban or mountain. It is anticipated that the technology developed will provide a valuable increase in modeling fidelity for emergency services and offshore platform operators, as well as naval operators.

REFERENCES: 

1. Landsberg, A.M., Boris, J.P., Sandberg, W, & Young, T.R. Jr. (1995). Analysis of the Nonlinear Coupling Effects of a Helicopter Downwash with an Unsteady Ship Airwake (Publication No. AIAA-1995-47). Paper presented at the Aerospace Sciences Meeting and Exhibit, 33rd. Reno, NV; 9-12 January.

2. Tattersall, P., Albone, C.M., Soliman, M.M., & Allen, C.B. (1998). Prediction of Ship Air Wakes Over Flight Decks Using CFD. Paper presented at the RTO/AVT Symposium on Fluid Dynamics Problems of Vehicles Operating near or in the Air-Sea Interface. Amsterdam, The Netherlands; 5-8 October.

3. Xin, H., He, C., & Lee, J. (2001). Combined finite state rotor wake and panel ship deck models for simulation of helicopter shipboard operations. Paper presented at the American Helicopter Society 57th Annual Forum. Washington, DC; 9-11 May.

4. McKillip, Jr., R.M., Boschitsch, A.H., Quackenbush, T.R., Keller, J.D., & Wachspress, D.A. (2002). Dynamic Interface Simulation Using A Coupled Vortex-Based Ship Airwake And Rotor Wake Model, Paper presented at the American Helicopter Society 58th Annual Forum, Montreal, Canada; 11-13 June.

5. Wakefield, N. H., Newman, S. J., & Wilson P. A. (2002). Helicopter flight around a ship’s superstructure. Journal of Aerospace Engineering, 216, 13-28.

6. Alpman, E., Long, L.N., Bridges, D.O., and Horn, J.F. (2007). Fully-Coupled Simulations of the Rotorcraft/Ship Dynamic Interface. Paper presented at the American Helicopter Society 63rd Annual Forum. Virginia Beach, VA; 1-3 May.

7. Polsky, S.A, & Wilkinson, C.H. (2009). A Computational Study of Outwash for a Helicopter Operating Near a Vertical Face with Comparison to Experimental Data (Publication No. AIAA-2009-5684). Paper presented at AIAA Modeling and Simulation Technologies Conference and Exhibit. Chicago, IL; 10-13 August.

KEYWORDS: Ship Airwake; Rotor; Coupled Aerodynamics; Computational Fluid Dynamics; Helicopter Downwash; Rotorcraft

N103-196
TITLE: Life and Reliability Prediction for Turbopropulsion Systems 
TECHNOLOGY AREAS: Air Platform

ACQUISITION PROGRAM: F-35 Joint Strike Fighter Program

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop innovative techniques to predict life and reliability for advanced turbine propulsion technologies.

DESCRIPTION: The Department of Defense (DOD) has embarked on a new, adaptive engine to enable a versatile combat aircraft engine capable of effortlessly switching from high-speed combat maneuvers to long-range persistence modes. Adaptive Versatile Engine Technology (ADVENT) objectives transcend today’s fixed geometry engines to require optimizing engine performance over a broad range of operating conditions, altitudes, and speeds. The aggressive mission objective and innovative engine configurations require high peek and dwell temperatures in the engine resulting in an accelerated potential for many different synergistic damage modes including creep, stress corrosion, and stress rupture failure modes in super alloys. Completely new material systems such as ceramic composites may be required. 

Innovative research and development of techniques is needed for life prediction applicable to advanced materials such as ceramic matrix and organic matrix composites as well as new super alloy materials. The effects of the high heat dwell environment associated with the next generation Versatile, Affordable, Advanced Turbine Engine (VAATE) propulsion systems should also be taken into account through the development of new algorithms addressing part life and failure probability. These could be developed from conventional empirical functions relating stress versus cycles and life. In addition there is a need to integrate these techniques with existing finite element analysis (FEA) tools and maintenance cost initiatives such as reliability centered maintenance (RCM). The ability to estimate part life and reliability, understand complex failure modes, and assess maintenance cost impact holds a promise of significant savings for the military and commercial engine manufacturers.

PHASE I: Demonstrate the feasibility of life cycle and reliability prediction techniques for advanced materials subject to extreme operating environments. Identify and quantify the potential impact on life and reliability for VAATE propulsion systems.

PHASE II: Develop a working software tool for generating life cycle and reliability parameters and predicting the life of advanced turbo propulsion system components prior to introduction into fielded service.

PHASE III: Develop and test a working software tool for generating life cycle and reliability parameters and predicting the life of advanced turbo propulsion system in cooperation with an engine manufacturer.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The methods developed for the Department of Defense are equally applicable to the maintenance and repair of commercial gas turbine engines.

REFERENCES: 

1. Melis, M. E. and. Zaretsky, Dr. Erwin V. (1999) Probabilistic Analysis of Aircraft Gas Turbine Disk Life and Reliability (NASA/TM-1999-107436), NASA Glenn Research Center, Brook Park, OH. 

2. Zaretsky, Dr. Erwin V. (1997) A. Palmgren Revisited-A Basis for Bearing Life Prediction (NASA/TM-107440), NASA Lewis Research Center, Cleveland, OH.

KEYWORDS: Failure Prediction; Reliability; Life Prediction; Maintenance Cost Analysis; Advanced Turbine Propulsion Technologies; Advanced Materials

N103-197
TITLE: Innovative improvements to High-Frequency Simulation Methods for Installed Antenna


Performance
TECHNOLOGY AREAS: Information Systems, Sensors, Electronics, Battlespace

ACQUISITION PROGRAM: PMA 231, E-2 Hawkeye; PMA-234, EA-6B Prowler, PMA 265, F-18 Hornet

OBJECTIVE: Develop innovative improvements to the performance of high-frequency, hybrid, computational electromagnetics codes, and validate the updated code through a judicious choice of antenna-in-situ benchmark cases.

DESCRIPTION: The goal of physics-based installed antenna simulation tools is to allow analysts to accurately predict the performance of antennas when mounted on platforms with realistically complex shapes and materials. The performance metrics include installed antenna pattern, near-field radiation distribution, and cosite coupling. The physical extent of the platform can vary from sub-wavelength to thousands of wavelengths. Modern implementations of full-wave methods such as the method of moments (MoM), finite-difference time-domain (FDTD), and finite element method (FEM) have been shown to be effective in predicting installed antenna performance for platform sizes ranging up to tens of wavelengths. Full-wave methods, however, scale poorly with problem size, and beyond this point, they are no longer practical. When this threshold is reached, analysts often turn to asymptotic or hybrid asymptotic/full-wave codes, whose approximate methodologies offer better scaling with problem size. 

Innovative improvements to asymptotic and hybrid solvers are needed that focus on the types of problems that have posed challenges to asymptotic and hybrid solvers in the past, such as creeping wave implementation for realistically complex platforms, accurate prediction of input impedance when strong geometric interactions are present, multi-bounce/multi-diffraction mechanisms on complex platforms, and complex inhomogeneous materials and treatments. New physics based methods and algorithms are needed to capture the physical mechanisms of specific problems that will be identified by the government. Such enhancements and additions should work harmoniously with the core methodologies of the chosen solver(s), comparisons should be made between the asymptotic and hybrid solvers with measurements as well as full-wave solutions (where possible) for a set of benchmark problems. As shortcomings in existing methods/algorithms are identified, they should be investigated and revised as necessary to provide good comparison with the benchmark solutions. The ultimate goal of this project is a close match between measurements and simulations as generated by the modified asymptotic and hybrid solvers developed under this effort for high-frequency antennas installed on Navy aircraft. Proposing companies must have access to source code of an antenna simulation asymptotic/hybrid code. This code must be in an advanced stage of development. Its capabilities must be presented in the proposal clearly and in detail.

The result of this effort should be a validated antenna analysis tool that can be used for a wide range of installed antenna problems with a high degree of confidence.

PHASE I: Demonstrate proof of concept algorithm design improvements to asymptotic or hybrid solver code and design validations tests to be performed in Phase II.

PHASE II: Finalize and validate the innovative algorithms developed in Phase I to the asymptotic or hybrid solver code, including necessary changes to the graphical user interface (GUI) to support the new features. Perform an iterative series of validation and code improvement exercises until the asymptotic or hybrid solvers provide good agreement for the benchmark cases developed in Phase I.

PHASE III: Deliver the analysis tool with thorough end-user documentation to the Navy and provide on-site training. Develop a commercial-grade application suitable for simulating a wide variety of commercial and military systems.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The technology developed under this topic has direct utility in a wide variety of commercial and military applications, such as communications and navigation.
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N103-198
TITLE: Innovative Methods of Supplemental Cooling Applications for High Temperature


Transient Capability
TECHNOLOGY AREAS: Air Platform, Ground/Sea Vehicles, Electronics

ACQUISITION PROGRAM: F-35 Joint Strike Fighter Program; ACAT I

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop and demonstrate effective methods to supplementally cool high temperature transient applications.

DESCRIPTION: There are various portions of the flight envelope where the Environmental Control System or Thermal Management System for the F-35 can not provide adequate cooling capability to mission system or air vehicle equipment to meet requirements. Requirements can be met and reliability improved through use of novel ideas in phase changing materials that store additional thermal capacity for the air system. Innovative phase change materials or methods are needed to increase mission capability of the Power and Thermal Management System and Thermal Management System for extreme thermal missions where failure is expected. Materials or methods that utilize a vapor cycle system will not be considered. Goals for the operational temperature outputs of the cooling system are 100 degrees Fahrenheit for fuel system applications and 59 degrees Fahrenheit for Polyalphaolephin applications.  Additionally, the transient cooling system should dissipate at least 5.0 kW of heat load and be operational for 30 minutes.

PHASE I: Develop an approach to develop a light weight, durable, phase changing heat rejection apparatus to accept high temperature fuel or polyalphaolephin. Demonstrate the feasibility of applying one such approach through modeling or showing an initial concept.

PHASE II: Provide practical implementation of a production-scalable process to implement the recommended approach developed under Phase I. Evaluate the approach by showing concept maturity, initial fabrication of a prototype, and capabilities validated. Develop an integration hardware design scheme to add a developed system to the cooling loop of the Thermal Management System.

PHASE III: Transition the approach to appropriate platforms and additional propulsion and high temperature applications such as hypersonic platforms.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Development of transient phase change thermal materials could apply to various, similar, thermal problems within aviation and ships, both commercial and military.
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N103-199
TITLE: Extremely Insensitive Reactive Liner 
TECHNOLOGY AREAS: Materials/Processes, Weapons

ACQUISITION PROGRAM: PMA-201 Conventional Strike Weapons Program

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop a reactive material which produces dramatically different explosive blast output and/or Gurney energy release dependent on shock input.

DESCRIPTION: Some energetic polymers mixed with metal fuels have shown differences of 30% in blast output based on input stimulus. An order of magnitude increase in blast is desired. Focus should be on developing new reactive materials; understanding the underlying chemistry and physics. The material should produce little or no output when subjected to incident shock pulses with a peak pressure of nominally 150 kilobar (kbar). When subjected to shock pressure of 300 kbar for a duration of ten or more microseconds the material should show a significantly higher increase in blast and fragmentation.

PHASE I: Develop and demonstrate initial concept design of reactive material.

PHASE II: Optimize reactive liner material formulation and development of computer simulation tools adequate for system level implementation of the reactive material into various warhead configurations. Perform subscale proof of concept tests.

PHASE III: Use simulation tools developed in Phase II to determine optimal liner configuration and apply the liner to the inside of full-scale government furnished warhead cases. Support full-scale tests at a government facility. Finalize and transition technology to appropriate platform.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The reactive material may have applications as the liner for oil field shaped charge perforators.
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N103-200
TITLE: Innovative Methods to Determine Thermal Capacity of Remaining Fuel Quantity Heat


Sink in Real Time
TECHNOLOGY AREAS: Air Platform, Materials/Processes

ACQUISITION PROGRAM: F-35 Joint Strike Fighter; ACAT I

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop and demonstrate effective methods for determining the thermal capacity of the remaining fuel as a heat sink.

DESCRIPTION: Aircraft have become more and more dependent on fuel as a heat sink due to the availability of its thermal properties to efficiently reject heat off of the aircraft. Fuel temperatures within the air vehicle are starting to reach limits that adversely affect avionics (engine controls), structure (fuel tank sealing), and pumps (engine fuel pumps). As a result, fuel thermal management has become a necessity in flight in order to prevent performing a mission that results in either a mission abort or the loss of aircraft. Currently, the plan has been to model all of the mission heat loads post design and create flight limitations that predict an estimated mission time limit. The ability of the war fighters to determine true mission capability would be greatly enhanced by the successful completion of this topic to actively predict fuel thermal capacity in flight.

PHASE I: Develop a method for determining thermal capacity of remaining fuel quantity heat sink in real time. Demonstrate the feasibility of the method by developing an analytical thermal capacity model.

PHASE II: Provide practical implementation of the method developed under Phase I. Evaluate and demonstrate the approach by validating models with flight test data. Develop a Thermal Capacity Model for the F-35's Thermal Management System (TMS) and Integrated Heat loads.

PHASE III: Transition the approach to appropriate platforms and additional propulsion and high temperature applications such as hypersonic platforms.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The onboard capability for the air vehicle to measure the amount of cooling capacity available from the fuel heat sink in order for a pilot to determine the ability to complete a flight before thermal shortfall occurs in real time could be helpful tor newer commercial airframes with higher heat loads.
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N103-201
TITLE: Fiber Delivery Systems for Ultrashort Pulse Lasers
TECHNOLOGY AREAS: Air Platform, Sensors, Weapons

ACQUISITION PROGRAM: PMA-272, Advanced Tactical Aircraft IRCM

OBJECTIVE: Design and develop an innovative process using fiber based delivery of high peak power ultrashort pulsed laser (USPL) radiation to support and advance laser-based defensive systems.

DESCRIPTION: A common difficulty with many commercial and military continuous wave and pulsed laser systems is that they are extremely susceptible to misalignments that can cause degradation of the laser beam quality, average (or peak) power, and spectral content. In recent years, many of these issues have been ameliorated through the incorporation of fiber laser technology, which significantly reduces or eliminates misalignment issues. The issue of misalignment takes on even more importance for USPLs.  In addition to the issues identified above, the spatial, temporal, and spectral quality of the laser pulses also depends (in a very complex way) on the design of the laser cavity and the beam delivery system.  In addition, fiber delivery systems for USPL devices are currently limited by the peak power damage threshold of contemporary fiber materials. The development of a fiber based laser and beam delivery system could substantially improve the utility of laser systems for various military applications. In addition to improving the overall quality of the laser energy, a fiber based delivery system could enable the relocation of the bulky laser, power supply, and other components away from the beam delivery subsystem. Large mode area and hollow core Bragg fibers have been proposed for such applications, but to date, no commercial examples exist. Other advanced fiber technologies or techniques may also apply.

PHASE I: Develop a concept and basic design for robust fiber delivery for a high peak and average power USPL system. Utilize modeling or simple laboratory experimentation to validate the feasibility of the basic concept.

PHASE II: Complete the design developed in Phase I. Build, test, and characterize the designed subsystem. Notional delivery system specifications should meet or exceed 1+ mJ per pulse, <1 ps pulse duration, and 1 kHz repetition rate.

PHASE III: Develop and execute a plan to incorporate and/or manufacture the fiber-based USPL delivery subsystem developed in Phase II, and assist in the engineering integration and testing into existing or future systems.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Potential commercial applications include law enforcement, maritime and aviation systems, medical uses and homeland defense.
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N103-202
TITLE: Radio Frequency (RF) System Performance and Electromagnetic Interference (EMI) in


Dynamic Environments
TECHNOLOGY AREAS: Air Platform, Sensors, Electronics, Battlespace

ACQUISITION PROGRAM: PMA-265 EA-18G Growler

OBJECTIVE: Develop a physics-based simulation tool for modeling radio frequency (RF) systems operating in dynamic and hostile environments, including effects of electromagnetic interference (EMI) and moving-part modulation.

DESCRIPTION: Tools for physics-based simulation of RF systems, such as those to predict installed antenna patterns and cosite interference, typically model a static physical environment. These include asymptotic and full-wave solvers for modeling the electromagnetic interactions of the antennas with each other and with the 3-D platform geometry, as well as RF system modeling tools that take into account the architecture of the RF devices connected to the antennas. In practice, the physical environment can change over time, sometimes rapidly, and this influences not just the final result, but also the character and domain of the result. For example, rotating propellers and fan blades are known to introduce periodic modulations in the antenna patterns for installed RF systems, resulting in additional spectra in the signal. Another example is a jamming scenario where the victim and/or the threat platforms travel on complex trajectories that influence the coupling of the jammer signal into the victim system versus time. In either case, it is desirable to predict the impact of the dynamic scenario down to the RF system level, where modulation harmonics and jammer signals are actually manifested in ways that impact the system's ability to perform its intended function. Such issues are typical of electronic warfare (EW) platforms like the EA-18G, whose intended missions include hostile environments.

A tool is required that allows analysts to accurately assess RF system performance over a time window where physical conditions change. This could be the period of a fan blade rotation or the time span of an engagement. The tool should use high-fidelity physics-based modeling to account for interactions involving moving parts of the platform(s) (or the motion of the entire platform or platforms). Use of physics-based algorithms is strongly encouraged, and the methodologies must work with arbitrary geometrical shapes and motion trajectories. In addition, the tool should be able to carry the analysis beyond the antenna terminals down to the system level metrics, such as signal to interference & noise ratio (SINR) and bit error rate (BER).

PHASE I: Demonstrate proof-of-concept prototype algorithms for solving the problems of EMI, installed antenna pattern, and other RF-system-level metrics under dynamic conditions of moving parts on platforms and also one or more platforms in complex maneuvers.

PHASE II: Further develop the proposed methods and demonstrate their accuracy, robustness, and speed. Where simulation over a time-span introduces computational bottlenecks, develop suitable algorithmic accelerations that do not unduly compromise accuracy.  Incorporate these methods in a prototype tool or tool suite, including a graphical user interface (GUI).

PHASE III: Refine the methodology and tool developed in Phase II either alone or in partnership with another company to produce a commercial-grade tool that can be transitioned to the fleet.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The problems of dynamic EMI encountered on military aircraft frequently arise in commercial vehicles. A dynamic tool such as the one outlined here will find application in many industries where electromagnetic compatibility (EMC) is an issue.
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N103-203
TITLE: Intelligent, Fault Tolerant, and Robust Power Management for Aircraft Applications
TECHNOLOGY AREAS: Air Platform, Electronics

ACQUISITION PROGRAM: F-34 Joint Strike Fighter Program

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Design a 270 VDC aircraft electrical power distribution and protection device with increased power and fault handling, intelligent control, and improved diagnostic capabilities.

DESCRIPTION: New generation power line contactor and relay technology is required to improve upon current electromechanical and solid state technologies in order to meet emerging and future naval aviation electrical power requirements. Innovation is necessary to develop enhanced power and fault handling, intelligent control, self-diagnostics, power line diagnostics and/or prognostics, and arc fault detection in a device suitable for use in naval aviation applications. Intelligent control for the selected technology will enhance fault tolerance and system reconfiguration capability. It is anticipated that new technology will improve safety and reliability, reduce maintenance costs, and reduce procurement costs by extending the service life of the equipment. The use of wide temperature power electronics/components, prognostics health management (PHM), and/or 270 VDC arc fault detection may be considered. Topic proposals should focus on the development of replacement technologies for main-line contactor power levels between 250 and 300 amps steady-state. Proposals at power levels of 25 - 150 amps steady-state will also be considered if significant innovation is planned to reduce size and weight of current electromechanical and/or solid state technologies, while including the requested enhanced capabilities. 

Technical risks include, but are not limited to 1) producing components of sufficient reliability and power density at high power conditions; 2) producing intelligent control capability; 3) producing components that can withstand high operating temperatures; and 4) developing components that can withstand the harsh Navy aircraft operational, electrical, and environmental requirements (e.g. temperature, altitude, shock, vibration, and electromagnetic interference (EMI)). 

PHASE I: Demonstrate the feasibility of developing a 270 VDC aircraft electrical power distribution and protection device with the described capabilities. Validate the approach analytically or provide test data or bench top hardware that would validate the approach. Test data can include initial characterization of breadboard components or samples for electrical power and thermal limits per commercial or military standards.

PHASE II: Design, develop, and demonstrate a prototype 270 VDC electrical power distribution and protection device. Development should include electrical, thermal, and mechanical characterization of the equipment per commercial or military standards. Demonstration can include a high-fidelity laboratory environment and/or aircraft ground demonstration.

PHASE III: Complete packaging and integration of the prototype 270 VDC electrical power distribution and protection device for use in a Navy aircraft platform, complete safety of flight certification, and perform a flight demonstration. Transition the prototype equipment to NAVAIR Program Offices for final system integration, flight evaluations, and procurement.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Private sectors that face similar reliability concerns include aerospace, power utilities, and automotive industries. Commercial airlines are specifically interested in more reliable and longer-life components and equipment.
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N103-204
TITLE: Ultra Wideband Conformal Antennas for Network Enabled Weapons
TECHNOLOGY AREAS: Sensors, Electronics, Battlespace, Weapons

ACQUISITION PROGRAM: PMA-242 Direct and Time Sensitive Strike Weapon Program

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop and demonstrate conformal antennas suitable for a number of existing missile airframes which are capable of transmitting and receiving an ultra wide bandwidth of frequencies.

DESCRIPTION: Innovative conformal antenna designs are being sought which are capable of operating in two specific bands of interest. The lower band covers the frequencies of 30 Mega Hertz (MHz) to 1000 MHz (the first Radio Frequency (RF) port) and the other band covers 960 MHz to 2000 MHz (the second RF port).

Current weapon antennas are confined to narrow bands and are directional. Software Defined Radios (SDR) are becoming the choice for data terminals for weapons.  SDRs avoid costs associated with hardware changes for weapons that are in storage for up to 20 years. To allow the upgrades to SDRs, comparable antennas are needed to allow new spectrum utilization.  Also, the Network Enabled Weapons (NEW) need to operate in an omni-directional environment to allow simultaneous link completion with as many network nodes as is possible.

Conformal antennas are needed to mount on existing missile bodies. The introduction of new antennas cannot produce new aero structures as that would force redesign of propulsion systems, force redesign of control surfaces, and force expensive recertification of the airframe. These antennas will be installed on existing airframes. The fundamental designs will need to scale to be accommodated on multiple missile airframes. The following are design goals for the conformal antennas:

     Size - Conformal, with depths less than 0.7 inch. The anticipated missile diameters will range from a minimum of 9 inches to a maximum of 21 inches. 

     Weight - These antennas will need to be retrofitted on existing airframes.  The combined weight of the antennas cannot exceed 5 lbs. 

     Bandwidth - Two bands are of interest.  The lower band covers 100 MHz to 1000MHz and the other covers 960 MHz to 2000 MHz.  The Voltage Standing Wave Ratio (VSWR) needs to be equal to or less than 2:1.  

     Antenna Pattern - Threshold: Less than 2 decibel isotropic (dBi) variance Goal: Omni over the entire bandwidth.  Antenna gains for legacy waveforms will need to be the same or better than existing antennas. Polarization - Vertical relative to skin of weapon airframe.

     Materials - Temperatures need to withstand high speed (supersonic) flight and need to be highly repeatable for manufacturing purposes.

     Power - This is a transceiver and both antennas will need to handle a nominal power of 90 Watts with a maximum of 125 Watts. 

     Structural - The installation of the antennas cannot degrade the structural integrity of the weapon all up round.  Ideally, it would not be a stressed airframe component.  Analysis will need to be done to show that it will not degrade structural integrity.

PHASE I: Demonstrate proof of concept antenna design using modeling and simulation to characterize the performance of the antenna relative to the design goals listed above.

PHASE II: Based on the results from Phase I, design a prototype conformal antenna and demonstrate its performance in a laboratory environment.

PHASE III: Develop an engineering model of the antenna and integrate with a notional missile. The goal is the Advanced Anti Radiation Guided Missile (AARGM) and flight test with Office of Naval Research (ONR) Weapons Data Link (WDL) terminal.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: This has application to commercial airlines and emerging Unmanned Aerial Vehicles (UAV) markets.  

Concepts are maturing in the industry for networking airliners together in flight to do in-flight autonomous flight path deconfliction, route optimization, and fuel consumption optimization. Similar requirements exist for long term viability (20 to 40 years) of antennas without having to reintegrate new antennas every time a new frequency spectrum is utilized.

UAVs are networked and have a similar set of requirements to ensure RF connectivity is maintained during the vehicle's mission.
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N103-205
TITLE: Innovative Imagery Processing Architecture
TECHNOLOGY AREAS: Air Platform, Information Systems, Sensors, Battlespace

ACQUISITION PROGRAM: PMA-265, F/A-18 Hornet Program

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop an innovative and hardware agnostic software processing architecture capable of processing multi-sensor imagery (imagery and meta-data) collected from tactical and national Intelligence Surveillance, and Reconnaissance (ISR) assets that will allow for technology upgrades and insertion of new capability to meet next generation sensor and war fighter capabilities.

DESCRIPTION: New ISR sensors are being developed which require specific processing of both real time and post mission sensor data at the tactical level resulting in a large inventory of uniquely designed processors that process only ISR data for that particular sensor. An innovative software architecture design for imagery processing is being sought that will provide concurrent processing of still-frame (NITF 2.1 format) and Full Motion Video (FMV) imagery (MPEG 2 step 10, MPEG 4, and H.264 standard and high definition formats). The processor must be capable of extracting metadata embedded in the imagery stream. The goal of this imagery and data fusion is the development of a hardware agnostic software application that can process the ISR data for a list of candidate sensor systems. This initiative would investigate merging capabilities within existing common configuration processors that would be able to host software applications capable of ingesting and processing ISR data collected from existing ISR sensors. The software application would also be capable of growth to add additional sensor processing capabilities, compatible interfaces as defined in the referenced Standardized Agreements (STANAG), and Motion Imagery Standards Board (MISB) standards. The software design would allow for simultaneous processing and merging of sensor data from different ISR sensors along with the associated metadata. The system must meet all Federal Information Security Management Act (FISMA) requirements for information assurance certification and accreditation.

PHASE I: Determine the feasibility of developing a common imagery processing software architecture using the referenced imagery standards. Provide a risk analysis assessing the ability to meet all processing requirements of the candidate sensors and identify all technical challenges that might be encountered in developing and implementing a common processing software design.

PHASE II: Using the results of the Phase I, develop a prototype common imagery processing software application. Identify future ISR technology growth areas that may be addressed by the common imagery processing software and demonstrate how the candidate software design will respond to future growth as part of a pre-planned product improvement process.

PHASE III: Finalize the software application design for processing ISR sensor data. Integrate information assurance requirements into the design. Conduct operational assessment and testing at the user activity to show that the software application can meet all performance requirements.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The use of a common software application to host and process ISR type data has application in other Government and civilian applications beyond DoD. Other Government agencies such as Homeland Security and Drug Enforcement Agency (DEA) could use this application to process their EO/IR imagery of border areas and drug interdiction routes. The application can be used to track movement of potential terrorist threats on our borders and those seeking to enter the country illegally through comparative imagery analysis. In a civilian application the software can be used in the maintenance management of the domestic power grid where thermal imagery of power lines can be processed and compared over time to identify insulator leaks and hot spots where energy is lost during transmission will require repair.
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N103-206
TITLE: Optical Correlator for Realtime Pattern Recognition Applications
TECHNOLOGY AREAS: Information Systems, Sensors, Weapons

ACQUISITION PROGRAM: PMA-281, Cruise Missile Command & Control; Joint Mission Planning System 

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop an optical correlator to filter sensor data streams searching for and automatically recognizing, classifying and potentially identifying, multiple battlefield targets.

DESCRIPTION: Current Automatic Target Recognition (ATR) technology can only provide a limited number of template matches per second because they are constrained by the processing speeds of the digital electronic processors. Optical systems can operate at much higher speeds thus providing a manifold orders-of-magnitude increase over current electronic systems. As an Unmanned Aerial System (UAS) approaches a target, there is no way to predict exactly how that target will look so multiple images must be provided for comparison. Even more difficult, if the aircraft is seeking targets in general (i.e. tanks, missile launchers, warships, jeeps, etc.) rather than a specific target, the number of templates required to match the target is much larger.  

Under current technology conditions, a UAS sensor or sensor integrated into a missile system might present up to 60 image frames per second to the analyzer to be screened. If a digital image analyzer can process 60 frames per second, this is less than two templates per image. To provide sufficient analytical speed, optical processors are probably the only viable method. An optical correlator operating at over several thousand frames per second potentially could check each image against a large set of target templates in a second.  Furthermore, any data that can be rendered as optical images can be addressed this way. Radar images are an easy example. Other sorts of data, such as frequency and location of electronic data transfers that preceded previous terrorist attacks could be compared to current electronic data traffic. Any data which can be arranged into predictable 2-dimensional patterns would be applicable for this.

PHASE I: Develop and demonstrate an initial conceptual design for an optical correlator sized for integration and operation in weapon systems that will be able to check each frame in a video feed against thousands of target templates.

PHASE II: Based on Phase I results, design and develop a prototype optical correlator and demonstrate that several thousand target templates can be tested against each video frame in a normal speed video input. Show successful classification and identification of multiple target types in an operational environment.

PHASE III: Transition optical correlator into applicable Navy electronic warfare assets and commercial applications such as manufacturing, homeland security, and medical pattern recognition applications.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Optical Correlators will be useful in any application that would benefit from rapid real time identification of targets/patterns in images.  This could vary from medical images, to security work - facial recognition, fingerprint classification, identifying weapons in scanned luggage, and home-land security. It could be used for automated searches of graphical data on the internet. Once the leap is made to any data that can be put into a two-dimensional array, data such as crop health vs. date could be used to better predict agricultural outcomes.
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N103-207
TITLE: High Density, High Efficiency Electrical Power Generation 
TECHNOLOGY AREAS: Air Platform, Space Platforms

ACQUISITION PROGRAM: F-35 Joint Strike Fighter Program

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop innovative concepts to improve the efficiency and power density of aircraft electrical power generation systems.
DESCRIPTION: Electrical power generation systems have inherent inefficiencies due to electrical and mechanical loss mechanisms. The no-load and full-load losses, winding resistances, hysteresis losses, eddy current losses, stator and rotor heat thermal operating limits are some of the inefficiencies that continue to challenge modern day generator designs. 

The Navy is seeking new technologies to increase the power density and efficiency of today’s electrical power generation system. This can be accomplished through improvements to the existing electrical power generation system or through new and novel power generation system architectures/designs. The existing Joint Strike Fighter (JSF) 270 Volt Direct Current (DC), 80 Kilowatt (KW) generator has been selected as the configuration baseline for this effort. Approaches should be capable of meeting JSF power quality standards, while producing a minimum of 80 Kilowatts, in an envelop not to exceed 2900 cubic inches and weighing less than 125 pounds. 

PHASE I: Define and prove through the use of modeling the feasibility for proposed power generation system. Provide analysis of expected improvements (i.e. size, weight, efficiency, power output, reliability, etc.).

PHASE II: Design, develop and demonstrate a bread board of proposed power generation system. Conduct a comprehensive analysis of potential integration and interface issues.

PHASE III: Package new electrical power generation technology to transition to the JSF.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The results of this work can be commercialized to numerous industries requiring electrical power generation systems including aviation, automotive, utilities, etc. This will result in an increase in power density and efficiency for electrical power generation devices that will ultimately result in improved reliability, smaller size/weight, and increased power output when compared to today’s state-of-the-art generation capabilities.
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N103-208
TITLE: Innovative Methods to Convert Waste Heat to Electrical Power for use in High and Ultra-


High Altitude Unmanned Air Vehicle (UAV) Applications
TECHNOLOGY AREAS: Air Platform, Ground/Sea Vehicles

ACQUISITION PROGRAM: PMA-262; Maritime Unmanned Aerial Vehicles

OBJECTIVE: Develop a highly efficient compact converter system used to produce electrical power from waste heat generated in ultra-high altitude Intelligence, Surveillance and Reconnaissance (ISR) UAVs operating at descending or low altitude cruise conditions.

DESCRIPTION: Current UAVs are experiencing a build up of excessive heat when all onboard systems are functioning at full capacity. Heat rejection issues are primarily at low altitude cruise under hot conditions when mission and flight systems are all operational. Currently, fuel is used as a coolant for the radar, avionics, and engine generated waste heat, and the wing tanks are used as a heat sink. Additionally, under certain conditions, power requirements can exceed what is available. An innovative solution is sought to convert the excess heat generated by the UAV systems into energy to power required onboard systems. The system should be on-demand, allowing the converter to function at only necessary points in the mission. In some instances, such as high altitude travel, heat is necessary in the UAV, however when the mission is low altitude, the converter should be actively converting excessive heat to power. 

The resulting technology should consider size, weight, and power restrictions of UAVs without reducing fuel storage capacity. Initial design should allow flexibility so that it can be shaped to fit into a variety of spaces. Converting heat most closely to its generative source is desired. The converter system should produce electrical power in excess of the additional fuel energy required to operate.

Current and future UAVs would benefit from a system designed to convert excess heat into needed power.

PHASE I: Develop and prove feasibility of a concept model to convert waste heat to electrical power on board UAVs with heat source operating temperatures of 135 and 300 degrees Fahrenheit.

PHASE II: Based on the Phase I concept model and design, estimate the amount of electricity generated based on source heat surface temperatures of 135, 300, and 450 degrees Fahrenheit. Develop aircraft interfaces and perform a minimum of two iterations of component design; First demonstrate the feasibility of the technology to generate electricity from a heated surface at the three referenced temperatures in a laboratory bench test and second, redesign if necessary and in a scaled-up demonstration, characterize the design and report on component test results at the same referenced surface temperatures.

PHASE III: Transition developed technology to applicable military platforms as well as commercial aviation and other interested industries.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The converter system could clearly be useful for any purpose where electricity is in limited supply, waste heat is plentiful, and conversion of heat to electricity is more constrained by size and weight, rather then efficiency. This would apply to any vehicle such as cars, commercial ships, aircraft and space exploration.
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N103-209
TITLE: AN/ALE-47 Dispenser Assembly Retaining System
TECHNOLOGY AREAS: Air Platform, Materials/Processes, Weapons

ACQUISITION PROGRAM: PMA-272, Advanced Tactical Aircraft Protection Systems, ALE-47 CMDS

OBJECTIVE: Design and develop a reliable, maintainable, and safe dispenser retaining system with positive locking indications for the U.S. Navy configuration (round expendables) AN/ALE-47 dispenser assembly that allows for efficient removal and replacement of the on-aircraft magazine.

DESCRIPTION: The AN/ALE-47 Countermeasures Dispenser System (CMDS) is flown on almost all U.S. Navy and U.S. Marine Corps aircraft. It provides an integrated, reprogrammable, computer controlled system to dispense expendables/decoys to enhance aircraft survivability. The AN/ALE-47 CMDS has an unsafe fastening system that does not allow for the most efficient removal and replacement of the magazine. The current four-bolt retaining/fastening system experiences wear to the bolt and receptacles due to repeated removal and replacement. This condition results in the inability of the fastening system to retain the magazine into the dispenser housing through all aspects of flight and vibration. Current inspection criteria for the bolts and receptacles are limited to a visual inspection, which is subjective and does not provide specific pass/fail criteria. Additionally, current fastener space is limited by magazine design to accommodate thirty expendables.

Innovative fasteners are required that function under vibration and stress situations and give the installer positive indication of "LOCK." Additionally, the fasteners should be capable of rapid and repeated installation and removal to allow for replenishment on a flight-ready aircraft. Since limited changes to the airframe and AN/ALE-47 components are highly desirable, the fastening system should use the current magazine and housing envelope dimensions. AN/ALE-47 system drawings and Critical Item Development Specifications are available and can be provided in electronic format via SITIS.

The design must include specific and measurable provisions to test and/or check the fastening system to preclude use of fasteners with excessive wear.

PHASE I: Determine the feasibility of designing and developing an AN/ALE-47 CMDS fastening system that meets system specifications. Validate the approach analytically.

PHASE II: Design, develop and demonstrate AN/ALE-47 fastening technology prototype hardware that will meet all vibration specifications and flight profiles.

PHASE III: Prepare fastening system samples for qualification testing. Assist in transitioning the technology to operating forces and depots.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Innovative fasteners developed under this SBIR can be used in aviation and other industries, such as automotive and marine, where vibration and fastening are essential to safety and proper operation.

REFERENCES: 
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3. Critical Item Development Specification:  Magazine/Breechplate Assembly, Countermeasures, Chaff-Flare (Uploaded Ref. 3 in SITIS on 7/28/10.)
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N103-210
TITLE: Novel Amplifier Materials and Technology for Ultrashort Pulse Lasers
TECHNOLOGY AREAS: Air Platform, Materials/Processes, Sensors, Weapons

ACQUISITION PROGRAM: PMA-272, Advance Tactical Aircraft IR Countermeasures (ATIRCM)

OBJECTIVE: Design and develop a 2-micron ultrashort pulsed laser (USPL) system that uses scalable laser technology for advanced electro-optic (EO) and infrared countermeasure (IRCM) applications.

DESCRIPTION: The most common commercial USPL systems produce laser radiation at 800 nm, 1 micron, or 1.5 microns via the use of titanium (Ti), ytterbium (Yb) doped glasses or crystals, or chromium (Cr) doped glasses or crystals, respectively. Unfortunately, these wavelengths are out-of-band for many IRCM applications. The current generation of Ti, Yb, and Cr based devices can be wavelength shifted by a variety of methods to an in-band wavelength of 2 microns, but only at a substantial cost to the overall system efficiency. The development of thulium doped femtosecond lasers or other materials, architectures, subsystems, and components that advance the state of the art for mid-infrared (2 micron) USPL systems while maintaining ease-of-use and portability would significantly enhance the utility of USPLs for next generation DoD and industrial applications. Nominal specifications required to demonstrate military utility are at least 5 microjoules per pulse, 1 - 10 kHz repetition rate, and <1 ps pulse duration, with at least 90 percent of the pulse energy contained in 5 ps. Finally, to promote portability and usability, a fiber based design is highly desirable.

PHASE I: Design and develop a concept for a 2-micron USPL that is scalable to high average and high peak power. As needed, perform modeling to prove feasibility. 

PHASE II: Build, demonstrate, characterize, and test the design developed in Phase I. Produce a prototype laser that can be used to promote and demonstrate military utility. 

PHASE III: Transition and manufacture the system developed in Phase II and assist in the engineering integration and testing into existing or future military systems.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Fields such as law enforcement, nano-machining, maritime and aviation systems, homeland defense, and medicine (ophthalmology) have requirements that may be well suited for this technology.
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N103-211
TITLE: Automated Ultrashort Pulsed Laser (USPL) Tailoring Technology
TECHNOLOGY AREAS: Air Platform, Sensors, Weapons

ACQUISITION PROGRAM: PMA-272, Advanced Tactical Aircraft IRCM

OBJECTIVE: Design a completely automated pulse tailoring capability for ultrashort pulsed laser (USPL) systems.

DESCRIPTION: The ultimate utility of USPL devices for next-generation laser applications may require more control over the temporal, spatial, and spectral nature than is currently available in commercial USPL systems. Current generation systems temporally shape USPLs via one or more manually adjustable optics within a very complicated grating-based compressor stage.  While this method is effective and well understood, it is also very labor intensive and requires a significant level of expertise. To maximize the future utility of this laser technology, techniques and systems that measure and optimize the detailed properties (i.e. temporal, spatial, spectral) of a USPL system need to be fully integrated into the laser architecture and operating system so that the laser itself can self-diagnose and self-correct to optimize performance.

PHASE I: Design and develop an innovative and comprehensive USPL architecture that allows a user to fully and automatically monitor and program the temporal, spatial, and spectral nature of the laser output. Where appropriate, develop and use modeling to prove the feasibility.

PHASE II: Build, demonstrate, and characterize a prototype system suitable for commercial packaging that incorporates comprehensive real-time pulse characterization and user-selected optimization.

PHASE III: Transition, incorporate and/or manufacture the automated pulse tailoring capability developed in Phase II and assist in the engineering integration and testing into existing or future systems.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Potential commercial applications include law enforcement, maritime and aviation systems, medical, and homeland defense.
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N103-212
TITLE: Robust Aircraft Electrical Power System Architectures
TECHNOLOGY AREAS: Air Platform, Electronics

ACQUISITION PROGRAM: F-35 Joint Strike Fighter Program

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop a generator/accumulator/control architecture that ensures large-displacement stability of a modern fighter aircraft electric power system against any load type.

DESCRIPTION: The movement toward more-electric architectures during the past decade in military and commercial airborne systems continues to increase the complexity of designing and specifying the electric power system. In particular, the electrical power system faces challenges in meeting the highly dynamic power demands of advanced power electronics based loads. Numerous control techniques and design methodologies have been developed to ensure stable operation for expected operating conditions. However, many of these techniques are difficult to apply to complex systems due to the need to develop small-signal impedance models of all potential loads under all operating conditions including various permutations of which loads are active at any given time. In addition to these challenges, such techniques still do not guarantee large-displacement stability following major disturbances such as faults, regenerative operation, large pulsed loads, and/or the loss of generating capacity. 

Practicable approaches are sought to guarantee the large-signal stability of isolated power systems such as those found in modern more-electric fighter aircraft like the Joint Strike Fighter Lightning II. As modern aircraft power architectures often include a variety of potential sources and loads, responses that account for the interaction and coordination of multiple sources such as a generator, electrical accumulator unit, auxiliary power units, and batteries are encouraged.

PHASE I: Determine the feasibility of the proposed approach and architecture for guaranteeing large-displacement stability of the electric power system. Validate the approach using modeling, simulation and analysis (MS&A).

PHASE II: Demonstrate the stability of the electric power system architecture using MS&A. Finalize the system design and construct/assemble appropriate prototype hardware and associated controls to validate system performance in a laboratory setting.

PHASE III: Transition the analysis approach and system design to the F-35 platform for final hardware and software development, system integration, flight evaluation, and procurement.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The given technology could have application to commercial aviation as well as future hybrid and all-electric vehicles.
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N103-213
TITLE: Increased Fuel and Oil System Component Temperature Capability
TECHNOLOGY AREAS: Air Platform, Ground/Sea Vehicles, Materials/Processes

ACQUISITION PROGRAM: F-35, Joint Strike Fighter Program

OBJECTIVE: Develop innovative materials capable of operational effectiveness in a high temperature fuel system and engine oil lubrication system

DESCRIPTION: Multiple notional Thermal Management Systems (TMS) studies have shown that increasing both the fuel system and the engine lubrication system allowable temperatures by +25 degrees Fahrenheit would reduce the return-to-tank heat by about 50% (relative to a realistic, representative baseline return-to-tank system). It is necessary to improve both fuel and oil sides of the system due to the strong coupling at the Fuel-Oil Cooler (FOC), where heat exchange from the oil to the fuel requires that allowable temperatures on both side increase in a similar way. As the fuel temperature increases, the amount of excess fuel circulating through the system is reduced and less heat is returned to the tank. Current materials are limited due to thermal creep issues associated with castable aluminum gearboxes as well as fuel pump and valve housing materials (about 300 F) and temperature limitations of elastomeric seals (about 400 F).

Increasing the temperature capability of the entire system would enable the Joint Strike Fighter (JSF) to take advantage of JP8+100 and high thermal stability oils, resulting in a significant TMS improvement. The innovative material developed should be suitable to be used for one or more of the following: elastomeric seals, bearings/ bearing coatings, and rotating seals and coatings. The operational effectiveness of these new materials includes maintaining surface integrity and materials properties during long term exposure (80 days) to fuel temperatures of a maximum of 350 degrees Fahrenheit and engine oil temperature limited to a scavenge temperature of 425 degrees Fahrenheit. 

PHASE I: Define the design concept and the materials selection test and validation plan for the high temperature components.

PHASE II: Develop, construct and validate prototype hardware based on the technical requirements and validation plan developed in Phase I.

PHASE III: Transition validated hardware for transition to applicable platforms. It is anticipated that the small company would need to partner with an Original Equipment Manufacturer.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: High temperature, durable, fuel system materials/components are in demand in the private sector for use in various aircraft. Materials that operate at higher temperatures and are more durable than current materials will result in lower maintenance costs and overall life cycle cost reductions.
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N103-214
TITLE: High Power and Energy Density, Electrical Energy Storage Device
TECHNOLOGY AREAS: Air Platform, Ground/Sea Vehicles

ACQUISITION PROGRAM: F-35 Joint Strike Fighter Program

OBJECTIVE: Develop an electrical energy storage device capable of increased power and energy density, improved safety, and longer service life.

DESCRIPTION: Naval aircraft presently use Lead-acid and Nickel-Cadmium batteries to perform engine and auxiliary power unit (APU) starts, provide fill-in power in emergency situations, and various other specialized functions. In order to improve energy and power density, the Navy is currently looking to develop and transition Lithium-ion chemistries to Naval aviation applications. The main batteries used aboard the Joint Strike Fighter (JSF) are a 28 Volt Direct Current (DC) and a 270 Volt DC Lithium-ion battery. Lithium-ion chemistries that are presently common-place in the battery industry will be challenged by emerging and future requirements of Naval aviation applications. An energy storage device to manage peak and regenerative power levels of approximately 50 - 150 kW for electric actuators will be required as more energy optimized aircraft are developed. Also, the use of Directed Energy Weapons on Naval aircraft will place extreme demands on the aircraft electrical system to provide sufficient power.

The purpose of this topic is to develop 28 Volt DC and 270 Volt DC electrical energy storage devices utilizing technologies including, but not limited to, advanced lithium chemistries (lithium-air, lithium-sulphur, etc.), advanced capacitor technologies, or a battery-capacitor hybrid system. The energy storage system should demonstrate an energy density exceeding the 200 Wh/kg energy density threshold and 1500 W/kg power density threshold of present Lithium-ion chemistries. If advanced capacitor technologies are proposed, the energy storage system should demonstrate energy densities of 5-10 Wh/kg and power densities of 5,000-10,000 W/kg. The system should be functional and stable under aircraft operational, electrical, and environmental requirements. Such requirements should include, but are not limited to, operation over a wide temperature range (from -40C to +71C) with exposure of up to +85C, to an altitude of up to 65,000 feet, under carrier based vibration and shock loads, and electromagnetic interference of up to 200 V/m. Innovation will be necessary to meet additional requirements of low self-discharge (<5% per month), good cycle life (>5,000 at 100% depth of discharge cycles), and long calendar life (>5 years service life). Safety requirements of the proposed technology should be addressed along with improved self-diagnostic/prognostic capabilities to enhance safety and service life.

PHASE I: Demonstrate the feasibility of the proposed energy storage device. Provide an initial manufacturability assessment and production cost estimates.

PHASE II: Develop, build and demonstrate a prototype energy storage device. Perform functional test and evaluation. Validate the prototypes ability to meet Naval Aviation requirements.

PHASE III: Integrate the energy storage device into JSF aircraft power system including ground and flight demonstrations. Work with weapon system contractor to transition technology across naval platforms.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The results of this work can be directly applied to enhance or develop energy storage devices for use on commercial ground, aviation and maritime vehicle applications.
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N103-215
TITLE: Detection of Heat Sensitization in 5XXX-Series Aluminum Alloys
TECHNOLOGY AREAS: Materials/Processes, Sensors

ACQUISITION PROGRAM: PMS 501, Littoral Combat Ship, ACAT 1

OBJECTIVE: To develop a light-weight, low-cost, reliable, sensor technology to enable the detection of heat sensitization and the resultant material degradation in 5XXX-series aluminum alloys onboard naval ships.

DESCRIPTION: Sensitization can be describes as changes in the chemical composition of the grain boundaries of a material. There is no visible loss of material (e.g. pitting, etc.) and little or no special chemicals on the metals surface. Current marine-grade aluminum alloys (5XXX-series) are commonly used in naval combatants and are known to be susceptible to sensitization. These aluminum alloys provide high strength-to-weight ratios while maintaining good as-welded strength and excellent corrosion resistance. However, alloys with above 3 wt% magnesium (Mg) are known to be susceptible to heat sensitization. At relatively low temperatures (~70°C) over long periods of time (10 - 20 years), the Mg diffuses to the grain boundary regions. When the local concentration of Mg is high enough, beta (ß) phase (Al3Mg2) forms. The ß phase is anodic to the matrix of alloy in seawater and this potential difference provides the driving force for dissolution of the from the grain boundaries, which then manifest as stress corrosion cracking (SCC) and exfoliation corrosion. SCC is common in sensitized, recrystallized, high-strength, marine, aluminum alloys in naval environments subjected to prolonged tensile stresses. Exfoliation corrosion affects sensitized, un-recrystallized plates and sheets in marine environments. Material degradation due to sensitization has been observed in the fleet in the form of SCC problems on the Guided Missile Cruisers (CGs) and exfoliation from the Vietnam-era Swift boats. 

The ability to detect phase in commercial alloys onboard ship is therefore of great interest in order to find areas that may be especially susceptible to SCC and/or exfoliation corrosion. The current standard for detecting the degree of sensitization (DoS) in these materials is the laboratory performed, ASTM G67 Nitric Acid Mass Loss Test. However, this test is not amenable to field use due to the destructive nature and long exposure time of the test. Currently, there is no method of real-time, sensitization detection and in-situ monitoring.

This topic seeks to develop, affordable, light-weight, reliable, sensor technology to enable real-time, in-situ monitoring of heat sensitization and its related physical property degradations. Since the physical properties of the material systems being measured change slowly over time, sampling rates of 1 per minute are acceptable. The sensor(s) should be able to differentiate the DoS over the range of 5 to 50 mg/cm2 as determined by ASTM G67. The goal is to be able to assess an area of material of at lease 20 cm2. Incorporation of self powering (e.g., energy harvesting methodologies) for system power would be most beneficial. The sensor(s) should also be capable of operating in stressful operating environments such as high humidity and/or flooding, high temperatures, electromagnetic interference, etc. with minimal degradation of performance and should be compliant with current American Bureau of Shipping (ABS) and Naval Vessel Rules (NVR) standards (www.eagle.org). It is intended that the proposed technologies will be able to be either permanently installed as part of the platform construction or back-fitable in areas of known concern. Proposers should address the ability of the proposed sensor technology solution(s) to exhibit sufficient performance robustness for the ship’s life which is expected to exceed 30 years. It is envisioned that information gathered from these sensors will provide real-world raw data to better understand the degradation of the physical properties over time, to validate the models used to determine and predict structural health, and to alert the platform operators of potentially disabling or platform damaging events as soon as possible. Technologies proposed need to be compliant with open architecture design protocols to able to interface with navy data acquisition systems such as, but not limited to, the Integrated Condition Assessment System (ICAS).

PHASE I: Demonstrate the feasibility of the development of an affordable, light-weight, reliable, sensor technology to enable real-time, in-situ monitoring of heat sensitization and its related physical property degradations. As applicable, the feasibility demonstration should include or address the ability to determine significant deviations from expected conditions on a laboratory test bed. Develop an initial conceptual design and establish performance goals and metrics to analyze the feasibility of the proposed solution. Develop a test and evaluation plan that contains discrete milestones for product development for verifying performance and suitability.

PHASE II: Develop and demonstrate the prototype(s) as identified in Phase I. Through laboratory testing, demonstrate and validate the performance goals as established in Phase I. Refine design and develop a detailed concept of operation and projected capabilities including, as applicable: prototype descriptions, production drawings, interface specifications, operating sequences, emergency procedures, logistics support plan, weight breakdown, system cost estimates (both acquisition and lifecycle), and manning/Human Systems Interface (H.S.I.) requirements. Develop a cost benefit analysis and a Phase III testing, qualification and validation plan.

PHASE III: The small business will work with the Navy and commercial industry to complete any remaining qualification testing, construct full-scale prototype(s) and install onboard a suitable naval platform.  Conduct extended shipboard testing.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Any structural monitoring system developed for Navy ships will have direct commercial applications in ferries and cargo ships as well as possible applications in both military and civilian aviation.

REFERENCES: 

1. H. Sohn. C.R. Farrar, F. M. Hemez, D. D. Shunk, S. W. Stinemates, B. R. Nadler and J. J. Czarnecki, "A Review of Structural Health Monitoring Literature form 1996-2001," Los Alamos National Laboratory report LA-13976-MS (2004). http://www.lanl.gov/projects/ei/shm/publications.shtml

2. Stress Corrosion Cracking of Aluminum Alloys - www.key-to-metals.com/Article17.htm

3. Oguocha et al, "Effect of Sensitization Heat Treatment on Properties of Al-Mg Alloy AA5083-H116", Journal of Material Science, DOI 10.1007/s10853-008-2606-1.

4. Bushfield, Harold Sr., et al, "Marine Aluminum Plate ASTM Standard Specification B 928 and the Events Leading to Its Adoption". Presented at the October 2003 Meeting of the Society of Naval Architects and Marine Engineers, San Francisco, California.

5. Bovard, FS, "Sensitization and Environmental Cracking of 5xxx Aluminum Marine Sheet and Plate Alloys," Corrosion in Marine and Saltwater Environments II: Proceedings of the Electrochemical Society, ed. DA Shifler, 2004, pp. 232-243.

6. Searles, JL, et al, "Stress Corrosion Cracking of Sensitized AA5083," Aluminum Alloys 2002: Their Physical and Mechanical Properties Pts 1-3: Materials Science Forum, 396-4, 2002, 1437-1442.

7. ICAS Web site: https://icas.navsses.navy.mil/ (accessible without username/password)
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N103-216
TITLE: Lightweight Aircraft Tiedowns
TECHNOLOGY AREAS: Air Platform, Materials/Processes

ACQUISITION PROGRAM: PMS-312

OBJECTIVE: Develop an aircraft tiedown that can effectively secure aircraft to the flight deck and weigh a maximum of 6 pounds, half of the weight of the current tiedown.

DESCRIPTION: Current steel/aluminum TD-1A/B series chain tiedowns have been in the fleet for over 40 years. They incur high attrition due to rough usage, corrosion and high utilization. They are heavy and physically demanding for flight deck personnel to handle as aircraft are moved and respotted. Each tiedown weighs 12 lbs. and one blue shirt will typically lug 6 to 12 tiedowns, depending on sea state, (72 to 144 lbs. total) for the better part of a 12-hour flight day. During high sea states, the blue shirt will carry 18 to 20 tiedowns (up to 240 lbs. total).  

The Navy seeks a technology development effort leading to a lightweight tiedown. Lighter weight tiedowns would improve safety and long term health of sailors and improve personnel performance and quality of work life aboard all air capable ships. Additional savings in initial acquisition cost and through reduced attrition are also possible. Objective is to provide a tiedown that is 6 lbs., half of the weight of the current tiedown.

A solution would need to have a long operating life, and withstand conditions in the harsh flight deck environment, including exposure to sun/UV rays, saltwater, grease/dirt/aviation fuel, ice and temperature extremes (120 deg F to -40 deg F). It must be resistant to abrasion from non-skid and repeated impacts from being dropped onto the deck. It must withstand heat loads from nearby aircraft exhaust (estimated: 140 deg F for 1 hour, 500 deg F for 30 seconds). Tension must be adjustable and not slip under loads. They must be quickly installed and removed from the aircraft to minimize potential accidents from inadvertent aircraft movement and to maintain the tempo of flight operations. Aircraft tiedowns have a working strength requirement of 10,000 lbs., and an ultimate tensile strength requirement of 15,000 lbs. Per unit production cost must be low enough to be viable.

PHASE I: Provide a conceptual design. Prove the concept can meet the stated requirements through analysis and/or limited lab demonstrations. Provide cost and reliability estimates.

PHASE II: Develop a prototype tiedown. Demonstrate form, fit and function and speed of application/release with Navy aircraft and pad-eyes and Navy personnel. Demonstrate compliance with requirements by conducting environmental testing and subjecting prototype samples to conditions that include representative heat loads, oil/aviation fuel, salt spray, freezing, and hard impacts then pull testing to determine whether the samples can maintain resistance to tensile loads under these environmental conditions.  Provide detailed drawings and cost and reliability estimates.

PHASE III: Provide production tiedowns for the fleet.  On average, NAVICP Philadelphia procures approximately 10,000 per year.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: This material could benefit any industry application for tiedowns where high strength-to-weight ratio and resistance to high heat loads are required.

REFERENCES: 

1. NAVAIR 17-1-537, Aircraft Securing and Handling Procedures

2. Lightweight Tiedown Specification (posted to SITIS 8/2/2010)
3. Document comprises the level III drawing package detailing the 1540AS100 series aircraft chain tiedown commonly called TD-1B. (Uploaded in SITIS 8/4/10)

4. Chain and hook component drawing of the TD-1B aircraft tiedown drawing package.  (Uploaded in SITIS 8/4/10)

5. File consists of the historical military specification of which the TD-1A and TD-1B chain tiedown design was based on; this specification is no longer active.  (Uploaded in SITIS 8/4/10)

6. File consists of a current governing military specification pertaining to aircraft tiedowns.  (Uploaded in SITIS 8/4/10)

7. File consists of governing NAVAIR Technical Manual for Aircraft Securing and Handling Procedures.  Operation details and Maintenance requirements for aircraft tiedowns are found herein.  (Uploaded in SITIS 8/4/10)
8.  Named Non-Skid Coating Specification, MIL-PRF-24667, 42 pages.

This document comprises the non-skid surface specification used on carrier vessel flight deck.  (Uploaded in SITIS 8/26/10.)
KEYWORDS: Lightweight materials; aircraft tiedowns

N103-217
TITLE: High Definition, High Dynamic Range Color Camera
TECHNOLOGY AREAS: Sensors

ACQUISITION PROGRAM: The AN/BVS-1 (Photonics Mast) is an ACAT III Program. ISIS is an ACAT IV.

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Simultaneously acquire regions of low and high visual light intensity within a single imaged scene, meaning 120 db or more of dynamic range, to allow characterization of ISR-quality imagery data for submarine imaging systems.

DESCRIPTION: Imaging sensor (camera) quality can be broadly characterized by two parameters, sampling and dynamic range. Sampling can be equated with the number of pixels in a sensor. The number of pixels you place on target allows a camera to resolve finer details about the target.  The technological maturity of camera CCD and CMOS sensor chips is such that over ten million pixels can be built onto a chip, and these chips can be even be combined so that sensor arrays of tens to hundreds of millions of pixels can be produced.  

However, to achieve these large arrays, pixels have gotten smaller, which has severely limited their capability to be sensitive to large spectrum of light levels within a scene. The typical visual imaging sensor only has the capability to acquire images that contain a couple decades of light intensity (lux), typically 60 dB, otherwise the scenery washes out if it is too bright, or cannot be collected at all if it is too dark, and valuable data and details are lost in both instances. In professional photography or film, scenes are built such that this scenario doesn’t occur. However, in real tactical scenarios, with sun glare, front-lighting, and backlighting of targets or coastal scenes, imaged scenes will inherently have areas of high light intensity and low light intensity, and the range of the intensity will be ten or more decades of intensity, or 120 dB or more. With a typical visual imaging sensor, this means that valuable details of the scene cannot be collected, the details in the shadows or bright lights, severely impacting Intelligence, Surveillance, and Reconnaissance (ISR) effectiveness.

Image processing algorithms such as local or adaptive contrast enhancement can produce some post-image data capture improvement in scene dynamic range, but original data has inherently already been lost that will never be restored to the image because of limitation of the cameras. The goal of this effort to develop and field an imaging sensor technology that captures the data at the front end so it is not lost. This sensor shall provide over 120 dB of dynamic range or more, provide high sampling resolution (1.9 million pixels or more, in either 4:3 or 16:9 aspect ratios), while operating at 30 frames per second or more.

PHASE I: Define the performance characteristics for the sensor. Document the novel design of the pixels or pixel control method that provides the high dynamic range performance. Provide analysis and calculations showing how this design supports the requirements. Produce prototype sensor and evaluate against performance requirements in laboratory environment or factory level environment.  Assess any required changes, and produce a more mature design if necessary. Document results in a final report.

PHASE II: Develop camera design using sensor from Phase I such that the camera meets all submarine periscope environmental requirements. Produce prototype. Insert into periscope at factory level and conduct testing. Document results and produce final report.

PHASE III: If successfully demonstrated in Phase II, participate in imaging trials during at sea testing on a surface ship or submarine. Fleet implementation may be accomplished through Technology Insertion (TI) upgrade to existing submarine imaging systems.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS:

-Security Cameras

-Robotic Cameras

-Automotive Cameras

REFERENCES: 

1. A. El Gamal: "High Dynamic Range Image Sensorsï", Tutorial at International Solid-State Circuits Conference, February 2002, Available: http://www.isl.stanford.edu/~abbas/group/papers_and_pub/isscc02_tutorial.pdf

2. S. Kavusi and A. El Gamal, "Quantitative study of high dynamic range image sensor architectures," in Sensors, Cameras, and Systems for Scientific/Industrial Applications, M. M. Blouke, G. M. W. Jr., and R. J. Motta, eds., Proc. SPIE 5301, January 2004.

KEYWORDS: Contact Tracking; Contact Surveillance; Vulnerability to Counter Detection; Counter-Detection Threat Reduction; Active Camouflage; Visual Sensors; Fiber Optic Surfaces 

N103-218

TITLE: Long Distance Remote Maintenance Capability 
TECHNOLOGY AREAS: Information Systems, Materials/Processes, Electronics

ACQUISITION PROGRAM: PMS 312

OBJECTIVE: Reduce the frequency of required ship visits by Shipyard Engineers through a portable, ruggedized, and innovative remote-monitoring diagnostic assessment capability.

DESCRIPTION: Provide capability for integrated remote communications, trouble shooting, data inputs, measurements and "eyes-on" assessment of high maintenance equipment. Technological advances in communication and information systems have negated much of the required travel for necessary personnel in various technical fields. Requirements for Subject Matter Experts (SMEs) and Navy Shipyard Engineers have increased throughout the years to aide Aircraft Carrier crews in trouble shooting specific technological and mechanical problems in the arena of Auxiliary Machinery. The costs incurred for travel, training, wait time for repairs, reductions in operational availability and logistic support are unnecessary expenditures in a field capable of remote assistance. 

SMEs are limited in number due to extensive training and experience, and are invaluable resources to the Fleet as a whole. Time spent traveling reduces the ability of the Fleet to utilize the SMEs expertise in specific arenas. Onboard diagnosis of auxiliary equipment has been pivotal in the identification of mission critical deficiencies and the SMEs are crucial players in the assessment, evaluation and diagnosis of specific systems due to their acumen and working knowledge of Navy Systems. Aircraft Carriers are having increased difficulty in the fielding of these SMEs, and are creating an ever-evolving process to attempt to keep the Fleet mission-ready, while decreasing the total cost of repairs, manning, training, and maintenance.

Methods of remote communications, trouble shooting, data inputs, measurements and "eyes-on" assessment could possibly be conducted in a maritime environment. The complex nature of systems interaction has produced a plethora of data sources of various types, all of which are necessary simultaneously to accurately diagnose system malfunctions. SMEs require multi-faceted interfaces including gross measurements (temperature, pressure, vibration, RPMs, etc.), audio and visual inputs, and real-time communications while on-site to diagnose problems and recommend solutions for repair.  The breadth of auxiliary equipment is also problematic, as this equipment includes air conditioning plants, refrigerators, elevators, lube and fuel oil systems, and many others.     

Remote access to data, while maintaining system security and using existing network limitations, will be technically difficult to achieve, as will reliable, real-time (or near real-time) interchange of data for the remote SME.  The ability of the SME to direct Ship's Force personnel remotely will require live audio/video feeds, and all related equipment will need to be able to withstand a maritime environment and use existing network infrastructure. Any diagnostic equipment will need to be ruggedized, portable, user friendly, and be able to address multiple pieces of auxiliary equipment. Connectivity while at sea is also limited, particularly during flight operations, and would have to be addressed in order to receive and transmit data to the SME on shore.  

PHASE I: Develop a concept proposal for a portable, integrated, ruggedized system enabling a SME to remotely diagnose, assess, monitor, and evaluate critical deficiencies and provide corrective actions to Ship's Force. System will need to be adaptable to a wide-range of ship systems (electronic, mechanical, habitability, etc.) and utilize the organic shipboard network capabilities. The SME will require access to gross measurements and real-time audio/video feeds to the Ship's force to effectively diagnose system deficiencies.

PHASE II: Generate full-scale working prototype of the portable, integrated, ruggedized capability for remote diagnosis, assessment, monitoring, and evaluation of deficiencies. Demonstrate real-time audio/visual, multifaceted interfaces of hardware in a land-based environment. Demonstrate operability onboard an Aircraft Carrier while the ship is in homeport, with additional testing occurring while ship is out to sea for short exercise periods to determine effective connectivity. These operability tests would be contingent on the Navy’s ability to make assets available for demonstration, at no cost to the contractor.  

PHASE III: Demonstrate operability onboard an Aircraft Carrier as a Test and Evaluation (T & E) during one 6-month deployment with multiple SMEs to verify readiness. Correct any shortcomings noted in Shipboard T & E. Develop the capacity for full-scale manufacturing, including special tools. Develop the capacity for logistic, communications, HW/SW, and training support, as well as provisioning technical documentation and operating instructions.  Generate full-scale manufacturing, Fleet introduction and Fielding, and training as necessary. 

PRIVATE SECTOR COMMERCIAL POTENTIAL: Commercial Manufacturing Environments, Commercial Industrial Environments, Commercial Maritime Maintenance

REFERENCES:

1. COMNAVAIRLANTINST 4105.2 - Aircraft Carrier Maintenance Support Centers (MSC) Policy and Procedures

2. COMSERVFORNAVCENTINST 4700.1 - Maintenance Handbook for Deployed Ships

3. NETWARCOM Reference- Satellite Database Futures

4. COMFLTFORCOMINST 4790.3 REV B CH-1 - Joint Fleet Maintenance Manual (JFMM) 

KEYWORDS: Remote Diagnosis; Communications; Data Stream; Repair 

N103-219
TITLE: Low Cost/Low Phase Noise Laser Source for Interferometer Hydrophone Sensor 
Array
TECHNOLOGY AREAS: Sensors, Electronics

ACQUISITION PROGRAM: PMS 450 - Virginia Class Submarine Program - ACAT I

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Research and develop a low cost/low phase noise laser source for use with existing fiber optic interferometer hydrophone sensors on Virginia Class Submarines.

DESCRIPTION: Current Virginia Class submarines incorporate a series of hull-mounted Light Weight Wide Aperture Array (LWWAA) hydrophone sensor arrays for detection and passive ranging. The LWWAA is very desirable on a submarine, in lieu of traditional ceramic Wide Aperture Arrays, due to its low power consumption, low cost of manufacturing/maintenance, resistance to electromagnetic interference (EMI), lack of outboard electronics, and light weight materials. The current sensor array consists of several Nd:YAG Non-Planar Ring Oscillator (NPRO) solid state laser sources, optical components, fiber optic hydrophones, and receiver/processing equipment.  

This SBIR seeks to develop a laser source to meet required specifications of low phase noise, fiber coupled output that is at least 200 milliwatts (mW), and an optical continuous wave (CW) output of 1319 nanometers (nm). Other important considerations would be to create an innovative laser that is low cost, compact in size, has a low sensitivity to vibration, has efficient fiber coupling, and is supportable for the expected lifetime of the LWWAA. Developing methods to maintain a workable temperature environment for the laser with minimal input power and extra parts may be examined to help reduce total lifetime maintenance costs. The applicability of various laser technologies such as Fiber Lasers, Semiconductor Lasers, and Solid State Lasers should also be researched and considered. Tuning the laser through frequency modulation in low intervals and with negligible amplitude modulation as well as adjusting wavelength in low intervals is needed; it is also an area that can be explored for new and more precise methods of tuning.

PHASE I: Research new design approaches for laser optics using advanced technologies. The design should include; proposed design specifications (output power, phase noise, size, and wavelength), cost estimates, and any potential risks with proposed mitigations for each risk identified.

PHASE I: Develop, fabricate and test a prototype to demonstrate the capability of the laser solution to meet design specifications of output power, phase noise, size, and wavelength. Evaluate design with a provided sensor array and receiver unit to show the solution’s application on future sensor arrays.

PHASE II: Develop, fabricate and test a prototype to demonstrate the capability of the laser solution to work with a provided sensor array and receiver unit and show the solution’s application to future sensor arrays.

PHASE III: Finalize the laser solution; including any redesign required incorporating the lessons learned in Phase II, and conduct necessary qualification testing for transition into an acquisition program.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The technology generated by this research and development project has the potential to benefit commercial applications of fiber optic technology by providing greater control of laser source characteristics. This may result in longer fiber optic transmission distances as well as higher data rates and lower transmission loss. Increasing the capabilities of existing fiber optic resources is of tremendous value to the commercial sector.

REFERENCES: 

1. R.E. Bartolo, et al., “The Quest for Inexpensive, Compact, Low Phase Noise Laser Sources for Fiber Optic Sensing Applications.,” Proc. of SPIE, Vol. 7503, pp.750370-1, 2009

2. A.B. Dandridge, et al., “Development of the Fiber Optic Wide Aperture Array: From Initial Development to Production.,” Optical Sciences Division 2004 http://www.nrl.navy.mil/content.php?P=04REVIEW177

3. G. A. Cranch, et al., “Large-Scale Remotely Pumped and Interrogated Fiber-Optic Interferometric Sensor Array.” IEEE PHOTONICS TECHNOLOGY LETTERS, VOL. 15, NO. 11, NOVEMBER 2003.  http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=01237594

4. Northrop Grumman Fiber-Optic Acoustic Sensors (FOAS)

www.es.northropgrumman.com/solutions/lwwaa/assets/Fiber-Optic-Acoustic-Sensors_F.pdf

5. Additional Q&A from TPOC in Response to questions received during Pre-Release (Uploaded to SITIS 8/2/10).
6. .E. Bartolo, et al., "Characterization of a Low-phase-noise, High-power (370 mW), External-cavity Semiconductor Laser" Naval Research Laboratory http://handle.dtic.mil/100.2/ADA524836
KEYWORDS: Laser; Hydrophone; Sensor Array; Interferometer,; Electro-Optical

N103-220
TITLE: Low density 6500 meter man-rated syntactic foam 
TECHNOLOGY AREAS: Materials/Processes

ACQUISITION PROGRAM: Advanced Undersea Systems; Deeo Submergence Sytem; Alvin Replacement Progra

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop a low density 6500 meter syntactic foam material capable of being man-rated with a composite density of 30 +2/-1 pcf.

DESCRIPTION: There is no syntactic foam available anywhere that is capable of 6500 meter manned rating with a density of less than 35 pcf. The goal is to produce a low density (30 +2/-1 pcf) man-rated material that is operable in the ultra deep environment having a working life of 25 years. The technology improvement may be used in commercial (example ALVIN), and military (example U.S. Submarine) applications. For design of deep submergence vehicles, a lighter (less dense) syntactic foam will allow for much greater vehicle design flexibility. Syntactic foams have a very long life cycle, typically 25 years. Materials produced in the 1970's are still operating, however the density is very high. Developing a new foam process will provide for a new lighter material capable of having a working shelf life of approximately 25 years, and being used for the next 25 years.

PHASE I: The contractor will develop a formulation to produce a low density (30+2/-1 pcf) material that is capable of use on a 6500 meter operational depth Human Occupied Vehicle (HOV) and provide an evaluation/assessment of the new foam's predicted performance.

PHASE II: The contractor will provide 100 cubic feet of prototype material for the Navy to evaluate, classify and certify for the man-rated requirements. The concept proofing of the new low density foam parameters will allow entry in to Phase III qualification.

PHASE III: The contractor will be capable of supplying a minimum of 1,000 cubic feet of the new material over a three year period.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Ultra light weight materials for depths of 6500 meters are not available. The new Alvin Human Occupied Vehicle (HOV) program is in need of low density syntactic foam in order to enable it to dive to ocean depths greater than 21,000 feet. More is known about the surface of the moon than these great depths of the ocean -- this technology can open the way for future research and scientific discovery of unknown value.

REFERENCES: 

1. Deep Water Syntactic Foam.  http://www.esyntactic.com/dwf.htm

2. Syntactic Foam Material Selection and Depth Rating.  http://www.cumingcorp.com/pdf/cumingtechnicalnote100-3.pdf

3. A Functionally Graded Syntactic Foam Material for High Energy Absorption under Compression http://composites.poly.edu/Publications/Gupta-FGSF%20Paper.pdf

4. Composite Syntactics for Autonomous Underwater Vehicles (AUVs) http://jteagueenterprises.com/markets/

KEYWORDS: Buoyancy; foam; undersea; man-rated; submersible; low-density

N103-221
TITLE: Affordable Rugged Inertial Navigation System for Unmanned Surface Vehicles and other


Small Boats and Combatant Craft Using Various Inertial Measurement Units
TECHNOLOGY AREAS: Ground/Sea Vehicles, Sensors, Electronics

ACQUISITION PROGRAM: Unmanned Surface Vehicles, MkV, Combatant Craft Medium Mk1

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop a small, affordable, rugged, and marinized Inertial Navigation System (INS) utilizing an Inertial Measurement Unit (IMU) comprised of accelerometers, gyroscopes, heading, speed sensors, etc. and a small rugged CPU. The IMU and the CPU shall withstand the operating environment of Unmanned Surface Vessels (USV) and other Small Boats and Combatant Craft.

DESCRIPTION: The operational requirements of USVs and Small Boats will place them in situations where GPS navigation may be denied, jammed, or spoofed. An INS is capable of accurate navigation without the GPS after its first initialization. An Inertial Navigation System (INS) also enhances the accuracy of navigation when coupled with GPS, heading sensors, speed sensors, etc. which will drastically increase navigation accuracy to USV operations. Currently most, if not all, INS development has been focused on aerial vehicles, large ships, and submarines. These systems are expensive, too large or too small, and not designed to withstand the operating environment of small boats and USVs that encompasses the shocks and vibration therein. This causes a much smaller mean time between failure that requires system replacement adding significant cost to the program. There are some commercially available INS units for smaller vessels, but rely heavily on GPS. These INS drastically lose accuracy when GPS is denied for a trivial length of time as they do not encompass a true heading sensor as a component of their Inertial Measurement Unit (IMU). 

This topic seeks to identify and apply innovative solutions for the future combatant craft and Unmanned Surface Vessel navigation and situational awareness that will maintain accuracy when GPS is denied, survive the littoral marine environment, and easily integrate into current and future ECDIS and USV control systems. The INS consists of a CPU and Inertial Measurement Units. The CPU needs to be able to obtain information from the IMUs, process the information accurately, and relay that information to the navigation system on board such as an ECDIS system for manned or the control system for a USV. The IMUs to be utilized shall consist of a minimum of a heading sensor that can maintain accurate heading when GPS is denied, accelerometers, and/or gyroscopes, to calculate rate of turn, and a speed sensor for speed over ground when GPS is denied. These IMUs shall be able to withstand the littoral marine environment described below. The INS shall be capable of communicating with external devices via Controller Area Network (CAN) bus and RS232 serial communication in order to properly interface into the USV control systems and future combatant craft control and navigation systems. The INS shall be "plug and play" utilizing a commercial standard such as NMEA 2000 or NMEA 0183. The INS shall be powered by 10-32 VDC power. The INS shall be capable of operating in a littoral marine environment including but not limited to operating on a 40ft craft in a sea state 3 at speeds of 30 kts encompassing the shock and vibration exhibited in such an environment. It shall be a minimum of IP66, withstand salt spray and dust, and able to operate in temperatures ranging from -40C to 60C. The system shall be compact, light weight, and be comprised of as few components as practical. The INS shall be able to maintain position accuracy drift of less than 0.5nmi/hr by developing intelligent algorithms to minimize integration errors such as recursive Kahlman filtering and by filtering out the accelerations due to the shock and vibration of the craft. 

Achieving this goal of developing an INS that is accurate, rugged, and affordable greatly enhances the Navy's capability to meet the objective set forth by Admiral Pottenger, which is the ability to easily convert a manned boat into a USV for a wide array of reconnaissance missions. 

PHASE I: Demonstrate the design feasibility of an innovative, rugged, small, light weight, inertial navigation system capable of surviving the littoral marine environment. Perform bench top experimentation where applicable to demonstrate concepts. Complete preliminary design and develop interface control document that addresses the needs as identified above.

PHASE II: Develop, demonstrate, and fabricate a prototype as identified in Phase I. In a laboratory environment demonstrate that the prototype meets the performance goals established in Phase I. Verify final prototype operation in a representative environment and provide results. Develop a cost benefit analysis and a Phase III installation, testing, and validation plan.

PHASE III: Working with the government and industry, construct a full-scale prototype and install on board a selected combatant craft. Conduct extended shipboard testing. The small business will pursue global commercial markets in applying the new technology to commercial craft.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: An INS would be extremely beneficial to the maritime market including the commercial boating industry, yachting, fishing, etc. Any maritime application that requires a high degree of accuracy in maintaining and calculating position.

REFERENCES: 
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N103-222
TITLE: Shock Sensitive Circuit Breaker
TECHNOLOGY AREAS: Sensors

ACQUISITION PROGRAM: The AN/BVS-1 (Photonics Mast) is an ACAT III Program. ISIS is an ACAT IV.

OBJECTIVE: Develop a shock sensitive circuit breaker that would open based on a pressure pulse and electrically disconnect equipment, simplifying the Grade B shock-certification process.

DESCRIPTION:  Equipment on US Naval Ships must survive when subjected to shock events. Shipboard equipment fall into three shock categories: Grade A, Grade B and Grade C. Systems that meet Grade B shock qualification are required to pose no threat to other Grade A equipment or personnel upon exposure to pressure waves; this includes both electrical and fire safety. The Navy can demonstrate mechanical safety through analysis, but must perform tests to determine the potential for electrical or fire hazard. This testing is costly, time consuming, and requires a one-use expenditure of equipment.  

If a circuit breaker could open when sensing a pressure pulse of approximately 600g, then power would be cut to the equipment, eliminating the potential for a fire or electrocution event. The circuit breaker would need to be sized for integration into standard 19" wide Navy Shipboard equipment racks. The circuit breaker would need to meet current Navy requirements including vibration, thermal, pressure, noise, and atmospheric control, and not become a hazard itself (see reference documents). Development and implementation of a circuit breaker that performs in this fashion would eliminate the need to evaluate dedicated test assets.

Innovation would be applied to the circuit breaker's logic which would determine if a pressure pulse was of sufficient magnitude to cause harm to the downstream electronics, but also eliminate false alarm tripping when subjected to pressure pulses below that of the Grade B shock event.

PHASE I: Develop a conceptual design for shock sensitive circuit breaker that would trigger upon sensing a pressure pulse.

PHASE II: Design, Fabricate and test a prototype of the circuit breaker designed in Phase I. Testing must be performed under real world atmospheric conditions, including performing as intended when subjected to MIL-S-901D shock testing.

PHASE III: If successfully demonstrated in Phase II, develop and install devices in current Navy shipboard systems as technology insertion.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Transportation - could be used as an electronics "kill-switch" during a collision.

REFERENCES:
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N103-223
TITLE: Very Low Frequency (VLF) Transducer
TECHNOLOGY AREAS: Sensors, Electronics

ACQUISITION PROGRAM: PMS 415 –Acoustic Augmentation Support Project, not a “ACAT level” program.

OBJECTIVE: Conduct a research and development effort to develop a transducer capable of providing continuous wave (CW) output of simultaneous narrowband tones and broadband noise in a frequency band from 1kHz down to 10Hz at output levels not  less than 150 dB (referenced to 1 micro-pascal at 1 meter) over the entire operating spectrum of the transducer. While in a standby condition the transducer should not produce any appreciable acoustic signal.  In depth knowledge of the Navy, submarines, and ASW techniques is not required for the first or second phases of this SBIR. The work being done under this SBIR will be unclassified.

DESCRIPTION: The Acoustic augmentation Support Project (AASP) provides a temporary system that is used to produce acoustic signals across an operating band of 10Hz to 44kHz. These signals are used by the Navy for team training exercises in anti-submarine warfare (ASW). The AASP system, as it is currently configured, consists of a drive computer, 2 power amplifiers, and 3 transducers. One of the transducers supports the VLF frequency spectrum, one supports the LF to MF frequency spectrum, and the last supports the HF frequency spectrum. The problem with the AASP system lies primarily with the HLF-1 transducer that supports the system’s VLF frequency band. The transducer options currently available to the Navy to support the VLF spectrum of AASP all have limitations such as external compensation, excessively large size, high power draw, etc. The transducer currently used by the Navy to fill this role is a hydro-acoustic design (HLF-1) which does not meet the source level requirements that would satisfy the Navy’s current interest in high source level/VLF signals, and, when in a standby mode, this transducer contributes unwanted signals that are natural artifacts of the rotating machinery inside the transducer.  

Because of the problems stated above the AASP system cannot completely satisfy the requirements of the Navy at frequencies below 60 Hz. When the system attempts to produce a complex signal with a high level VLF component, the HLF-1 will overdrive and go into oscillation resulting in an unnatural signal with a high source level. The R&D effort generated as a result of this SBIR should design a new transducer that is capable of generating simultaneous broadband and narrowband acoustic signals at frequencies down to 10 Hz and at source levels of not less than 150dB (referenced to 1 micro-pascal at 1 meter) over the entire operating spectrum of the transducer. While in a standby condition the transducer should not produce any appreciable acoustic signal.  

PHASE I: Conduct a research and development (R&D) effort to design a VLF transducer to meet the goals stated in the objectives section of this paper. Develop details for the design and provide theoretical reasons for expected acoustic performance. Develop conceptual drawings of the transducer including physical size, means of compensation, and means of transduction. Estimate the time to manufacture, cost to manufacture, and the transducer’s expected VLF performance. The transducer‘s design should be capable of fitting within existing spaces on all U.S. submarines. The dimensions of the mounting spaces for the current transducer are listed in the reference documentation. If available, modeling of the transducer’s physical size, and theoretical operating characteristics should accompany the candidate transducer.

PHASE II: Develop and assemble an Engineering Development Model (EDM) of the VLF transducer.  Conduct tests of the EDM prototype VLF transducer in acoustic free-field conditions at depths varying from 50 to 1000 ft. to determine the ability of the prototype VLF transducer to produce an omni-directional noise field in both the vertical and the horizontal axes. Determine the ability of the prototype VLF transducer to simultaneous produce complex narrow band and broadband signals. Determine the ability of the prototype VLF transducer to remain in an energized “standby” condition and not produce any unwanted acoustic artifacts.

PHASE III: Take the information gathered from the EDM transducer tests and develop a production model transducer. Conduct tests of the production model transducer to verify it’s ability to meet the Navy’s needs. Support integration of the production VLF transducer into the AASP system (mechanical, electrical and control system design). Lab based integration tests should be performed at the system level to validate system compatibility and transducer performance. These laboratory tests should be followed by system level testing in a relevant environment at full scale. All testing should be coupled with continued design modification to reduce the incidence of future developmental efforts.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The resulting VLF transducer would greatly aid in the areas of underwater tomography, oil exploration, and fisheries biology.

REFERENCES:
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7.  HLF-1 Acceptance Specification, 12 pages.  (Uploaded in SITIS 8/12/10)

8. AASP TA 183.02R4 Technical Data Package (no calculations), 85 pages.  (Uploaded in SITIS 8/12/10)
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10. AASP 774 CL Technical Data Package Rev B as Approved (mechanical) 9, 1 page.  (Uploaded in SITIS 8/12/10)
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N103-224
TITLE: Adaptive Data Fusion for Real-time Threat Assessment
TECHNOLOGY AREAS: Information Systems, Sensors

ACQUISITION PROGRAM: NAVSEA-  Navy Electronic Warfare (EW) Programs (AN/BLQ-10, InTop) 

OBJECTIVE:  Research and develop advanced Data Fusion algorithms capable of robust in-situ adaptation based on environmental context which utilize information from on-board and off-board sensors to improve situational awareness in a real-time environment.

DESCRIPTION:  Electronic Warfare systems aboard US Navy vessels were designed to contend with a very predictable threat environment. The problem of classifying an emitter as a threat, although not trivial, was fairly well understood.  Over the last decade, the number and type of RF emitters in littoral environments has grown with increasing rapidity. This has highlighted shortcomings with current EW systems and drastically increased operator workload. In particular, an emerging problem for EW systems is the proliferation of radars that employ solid state amplifiers. This problem is further compounded by the use of wideband coded or chirped waveforms. Conventional Specific Emitter Identification (SEI) algorithms that target the Unintentional Modulation on Pulse (UMOP) characteristics of Travelling Wave Tube Amplifiers (TWTA) fail to discriminate between emitters of these types. As new SEI algorithms are developed which extract non-traditional features (e.g., higher order spectra) to contend with these emitter types, linear or quadratic discrimination techniques that are currently employed in EW systems cannot make use of the output from these multi-modal feature extractors, due to the fact that the resulting decision regions are highly non-linear.

The Navy seeks Adaptive Data Fusion Algorithms (based on Kernel Logistic Regression for example) that are capable of robustly adapting to improve detection, feature extraction, feature selection, and classification by creating and mapping multi-dimensional feature vectors to a non-linear vector space.  In general, these algorithms should employ a multi-modal, multi-sensor (including off-board sensors and meta-data) fusion approach to weight features in terms of importance and relevance, depending on environmental context, to further minimize the probability of incorrect classification. Finally, these algorithms should incorporate machine learning, based on feedback (operator or classifier) to adapt to “feature drift” or new (unknown) emitters, by shifting or creating decision boundaries in the non-linear space.

PHASE I: Research and Development of an overall concept and detailed description based on simulated data of the decision space; how the algorithm(s) adapt; on what information the adaptation is based; an estimate of improvement in Pcc; and a simple demonstration. 

PHASE II: Extend proof-of-concept algorithm from Phase I to robustly and substantially adapt in a laboratory environment. Evaluate performance using government provided data and develop specifications for transition to system insertion.

PHASE III: Transition the system into a production Navy system.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATION: These algorithms are applicable to the telecommunications industry as well as industries requiring surveys, searches, or mapping.

Multi-modal data fusion learning algorithms are sensor independent. They are applicable in any application where disparate information can be vectorized and weighted in such a way as to create a vector space in order to more accurately interpret (classify) real-time sensor data. The learning aspect makes them particularly suited to changing environments. For example, in the telecommunications industry, wireless network planning is highly dependent on the very dynamic electromagnetic environment (EME). Currently, test vans with collectors roam urban areas to attempt to characterize the EME in terms of detecting potential co-channel interference or areas of obscuration. This data is then manually processed and assessed to determine where to place new cell towers and repeaters. An algorithm capable of fusing collected information with other types of sensors (imagery, terrain maps, meteorological information, GPS, etc.) and is adaptable to the dynamic urban environment would be very useful to this industry in order to reduce 1) the search area of the van; 2) automate the classification of the co-channel interference (TV station, other cell tower, communications transmitter); 3) learn via the incorporation of a new training set to adapt to changes (frequency allocations, new communications infrastructure, etc.).

In general, industries where route planning, infrastructure planning and situational awareness are required, algorithms of this type can add value by reducing cost and improving business execution.
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N103-225
TITLE: Service Oriented Architecture (SOA) Solution for Multivehicle Control and Unmanned


Aircraft System (UAS) Capability Core Unmanned Control System (CUCS)
TECHNOLOGY AREAS: Information Systems

ACQUISITION PROGRAM: 425 AN/BYG-1 Submarine Combat Control System (CCS) ACAT III

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop an innovative SOA Solution for Multivehicle Control from a Submarine including Unmanned Aerial Vehicles (UAV), Unmanned Surface Vehicles (USV), Unmanned Underwater Vehicles (UUV), and Unmanned Ground Vehicles (UGV)

DESCRIPTION: Under Rapid Technology Transition (RTT) Project TS-00375, Over-The-Horizon (OTH) Target Identification for Submarines, NUWCDIVNPT successfully demonstrated the ability for a submarine to control UAV. However, we should not be only limiting this capability to UAVs. As part of the RTT, the Open UMI Controller that was integrated into AN/BYG1 CCS is a universal controller capable of controlling different types of unmanned vehicles. This SBIR proposes to expand the BYG1/O-UMI CCS control capability by integrating USV, UUV, and UGV into the system. This will provide an overall Service Oriented Architecture solution for the submarine force. .

The Navy needs an open architecture, platform independent, non-proprietary control station software to control unmanned vehicles from submarines. Due to submarine space restrictions, the Navy cannot development multiple control stations and the life cycle management associated with submarines. Current control stations are limited by the architecture, controls only a few unmanned vehicles with proprietary message sets, software, hardware. These control stations are costly to upgrade or expand to control other vehicles and sensors. The Navy is pursuing SOA approach to allow the control of current and future unmanned vehicles and/or sensors. SOA would allow operator tools to be brought easily as services. The control station shall implement STANAG 4586 and Joint Architecture for Unmanned Systems (JAUS) Standards.

The biggest benefit of SOA systems is the agility. With the rapid changing of technology with unmanned vehicles the traditional constrained monolithic software solutions provides little flexibility. The loosely-coupled infrastructure, which is SOA offers, that is open to change and can adapt quickly to new unmanned vehicles and sensors that have not even been developed yet. The Navy wants to maximize the reuse control station software in many functional areas such as mission planning and operator tools. The use of SOA and XML schemas for message definition allow for code reuse. The services shall be designed to perform simple, granular functions with limited knowledge of how messages are passed or retrieved will result in more reused code within a larger SOA infrastructure.

PHASE I: Develop a SOA approach and architecture to meet the above requirements for a SOA solution for multivehicle control of unmanned vehicles. 

PHASE II: Document and protopye the newly designed SOA control station in a laboratory environment.

PHASE III: Demonstrate a full SOA Control Station using a variety of unmanned vehicles in a shipboard environment. 

KEYWORDS: UAS; UAV; Submarine; CCS; CUCS; ISR; USV; UUV; UGV; ISR       

N103-226
TITLE: Compact High-Speed Isolation Device for MVDC Applications
TECHNOLOGY AREAS: Ground/Sea Vehicles

ACQUISITION PROGRAM: PMS 320, Electric Ship Office

OBJECTIVE: Develop a compact, high-speed, electrical circuit isolation device for use in medium voltage, direct current (MVDC) architectures thereby enabling the use of MVDC architectures with acceptable survivability, reliability, efficiency, power density and cost.

DESCRIPTION: Future ships will have significantly increased power demands compared to ships of similar size constructed today. To enable this, advanced architectures such as MVDC will be needed to effectively move generated power to both propulsion and advanced weapons and sensors. Integrating large power sources and loads via a common DC bus simplifies the interface control and hardware requirements, eliminating the need to synchronize frequency and phase in paralleled sources and in transient event recovery. 

Following on concepts developed for the Navy’s low voltage DC architecture, referred to as the Integrated Fight Through Power (IFTP) system, it is anticipated that future MVDC architectures will control system currents via source power converters or advanced circuit interruption devices, such as solid-state or hybrid breakers. By combining advance protection concepts and this ability to quickly control/interrupt source currents, there is a decreasing need to incorporate fault interruption capability within each node of the MVDC architecture. To support a fault clearing response that minimizes the system impact, a means of isolation is still required at the zonal nodes of the MVDC architecture. Utilization of a high-speed isolation device would, in theory, provide the functionality to isolate a faulted circuit. However, the Navy does not have a device to perform this MVDC isolation function. Additionally, the Navy is not aware of any direct commercial solutions to this MVDC isolation application. It is assumed that without additional research and development such MVDC isolation would be implemented via modified commercial MV switchgear technologies, such as MVAC vacuum circuit breakers, MVDC circuit breakers, solid-state breakers, hybrid breakers and power converters. However, each of these solutions has technical application issues that result in an unacceptable, or at least a sub-optimal, solution for a MVDC isolation device. 

This topic seeks non-traditional and innovative approaches to the development of a compact and efficient circuit isolation device to enable MVDC architectures with acceptable power density and power continuity. MVDC architecture applications include voltages ranging from 5-10kVDC and currents ranging from 1-10kA steady-state. The objective is to develop such a device with the following features:

o  Power volumetric densities exceeding 30MW/m3,

o  Opening response times less than 1msec, 

o  Steady-state resistance less than 0.5mohms, and

o  Connected/isolated cycles of 5000 or greater without failure.

The device is not expected to interrupt current, but if interruption capability exists that should be stated. The device is not expected to make current, but if making current capability exists that should be stated. Additionally, considerations should be made to ensure that contact bounce-based arching from shock events is considered in mechanical switch solutions.

PHASE I: Demonstrate the feasibility of a circuit isolation device(s) for use within MVDC applications with voltages ranging from 5-10kVDC and currents ranging from 1-10kA steady-state. As a means of demonstrating feasibility, provide a preliminary design of a 10kVDC 4kA circuit isolation device. Establish performance goals and metrics to analyze the feasibility of the proposed solution. Provide a Phase II development approach and schedule that contains discrete milestones for product development

PHASE II: Develop, demonstrate and fabricate a prototype as identified in Phase I. In a laboratory environment, demonstrate that the prototype meets the performance goals established in Phase I.  Conduct performance, integration, and risk assessments. Develop a cost benefit analysis and cost estimate for a naval shipboard unit. Provide a Phase III installation, testing, and validation plan.

PHASE III: Working with government and industry, fabrication of shipboard module to be provided to Navy for transition into commercial and military MVDC power applications. Conduct extended testing and verify performance.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: This technology would be applicable to any future Commercial MVDC system.
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N103-227
TITLE: Structural Sensing of Corrosion in 5XXX-Series Aluminum
TECHNOLOGY AREAS: Materials/Processes, Sensors

ACQUISITION PROGRAM: PMS 501, Littoral Combat Ship, ACAT 1

OBJECTIVE: To develop and demonstrate high-performance, light-weight, reliable sensor technology to enable the detection of corrosion in 5XXX-series aluminum onboard naval ships.

DESCRIPTION: Littoral Combat Ship (LCS), Joint High Speed Vessel (JHSV), and other newer ships are using new hull forms and structural materials such as 5XXX-series aluminum, whose physical properties and future degradation potential are not completely understood. While these material systems provide high strength-to-weight ratios while maintaining good as-welded strength and excellent corrosion resistance they are not completely immune from the possibility of corrosion over time especially once aluminum is combined with other materials to form aluminum alloys. Corrosion can be described as the formation and growth of pits due to a loss of material in the presence of a particular ion(s) on the surface of the material.  In addition to corrosion on the outermost surface of a material, there is the potential for hidden corrosion between sandwiched or mechanically fused elements as well as within the ship’s internal structural components. As such, many preferable sensor locations for detecting and monitoring corrosion may not be assessable after construction is complete (e.g., interior of outer hull structure). The current state-of-the-art detection mechanisms include ultrasonic (including guided waves), eddy current, x-ray diffraction, and thermography. However, these mechanisms require external exciters that are not suitable for installation within hidden or inaccessible spaces and operation over long time periods or are destructive inspection methodologies. 

This topic seeks to explore the development of non-traditional and innovative methodologies/approaches to provide the capability of detecting and monitoring corrosion (e.g., galvanic, dissimilar metal contact, salt water induced, fresh water induced, etc.) and its related physical property degradations for 5XXX-series aluminum. Since the physical properties of the material systems being measured change slowly over time, sampling rates of 1 per minute are acceptable. The goal is to be able to assess an area of material of at lease 20 cm2. Incorporation of “self powering” (e.g., energy harvesting methodologies) for system power would be most beneficial. The sensor(s) should also be capable of operating in stressful operating environments such as high humidity and/or flooding, high temperatures, electromagnetic interference, etc. with minimal degradation of performance and should be compliant with current American Bureau of Shipping (ABS) and Naval Vessel Rules (NVR) standards (www.eagle.org). It is intended that the proposed technologies will be able to be either permanently installed as part of the platform construction or back-fitable in areas of known concern. Proposers should address the ability of the proposed sensor technology solution(s) to exhibit sufficient performance robustness for the ship’s life which is expected to exceed 30 years. It is envisioned that information gathered from these sensors will provide real-world raw data to better understand the degradation of the physical properties over time, to validate the models used to determine and predict structural health, and to alert the platform operators of potentially disabling or platform damaging events as soon as possible. Technologies proposed need to be compliant with open architecture design protocols to able to interface with navy data acquisition systems such as, but not limited to, the Integrated Condition Assessment System (ICAS).

PHASE I: Demonstrate the feasibility of innovative methodologies/approaches and the associated senor technologies to provide the capability of detecting and monitoring corrosion (e.g., galvanic, dissimilar metal contact, salt water induced, fresh water induced, etc.) and its related physical property degradations for 5XXX-series aluminum. As applicable, the feasibility demonstration should include or address the ability to determine significant deviations from expected conditions on a laboratory test bed. Develop an initial conceptual design and establish performance goals and metrics to analyze the feasibility of the proposed solution. Develop a test and evaluation plan that contains discrete milestones for product development for verifying performance and suitability.

PHASE II: Develop and demonstrate the prototype(s) as identified in Phase I. Through laboratory testing, demonstrate and validate the performance goals as established in Phase I. Refine design and develop a detailed concept of operation and projected capabilities including, as applicable: prototype descriptions, production drawings, interface specifications, operating sequences, emergency procedures, logistics support plan, weight breakdown, system cost estimates (both acquisition and lifecycle), and manning/Human Systems Interface (H.S.I.) requirements. Develop a cost benefit analysis and a Phase III testing, qualification and validation plan.

PHASE III: The small business will work with the Navy and commercial industry to complete any remaining qualification testing, construct full-scale prototype(s) and install onboard a suitable naval platform. Conduct extended shipboard testing.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Any structural monitoring system developed for Navy ships will have direct commercial applications in ferries and cargo ships as well as possible applications in both military and civilian aviation.
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N103-228
TITLE: Structural Integrity Assessment and Analysis Tools for Structural Health


Monitoring  
TECHNOLOGY AREAS: Ground/Sea Vehicles, Materials/Processes

ACQUISITION PROGRAM: PMS 501, Littoral Combat Ship, ACAT 1

OBJECTIVE: Develop an approach that will provide analysis and trending algorithms with sufficient flexibility to function with current and future Structural Health Monitoring (SHM) sensors to support a real-time, situational awareness capability required by ship operators and the long-term, oversight awareness required by maintainers of future, aluminum, naval, ship structures.

DESCRIPTION: The Navy is moving toward the use of light-weight, aluminum, high-speed naval ship structures with targeted service lives of 30 years. The ability of the ship’s force to understand the impacts of structural “wear and tear” over time without having to resort to labor-intensive and time-consuming projection-calculations or laboratory sampling and testing is of paramount interest. These methods do not clearly articulate or anticipate the impacting operational variables such as load, material condition, sea-state, weather, etc. Additionally, it is not uncommon for both naval and commercial ships to plan their travel routes to be mindful of weather concerns so as not to further add to the “wear and tear” of the ship’s structure over time. To address these and other issues, it is envisioned that future SHM systems will be able to monitor and record data from hundreds of sensors and will provide the operators with real-time knowledge of how the ship is operating as compared to its identified Safe Operating Envelope (SOE). Initially, the SHM system suite of sensors will be simple conventional strain gages, accelerometers and possibly some thermocouples. Eventually, as technology become available and/or matures, the suite of sensors will likely grow to include technologies such as, but not limited to, fiber optic strain gages, MEMs devices and a variety of active and passive acoustic emission sensors. There could also be a pairing of sensors to provide an elevated level of status for many areas of the structure. In addition to normal stress/strain data there will be temperature data, data for changes due to corrosion as well as crack initiation and growth, and the change in the state of sensitization if the material is aluminum. One of the key challenges to achieving this goal is in the conversion of data (strain, temperature, acceleration, etc.) to information (describing the fatigue state of a structure, etc).  Using conventional analysis tools on a vast data stream will only produce a burdensome array of results that cannot be displayed on a single computer screen or easily interpreted in real time by ship’s force. 

This topic seeks the development of an innovative and non-traditional approaches to quantitatively collect, analyze and present data to enable existing and future ship’s force or even shore-based support facilities to address emerging problems and assess areas of impact to the ship’s structural integrity and, if applicable, it’s operational capability. This technology will allow the ship to optimize its operational profile based on dynamic, real-time, ship-specific data. The goal is to quickly generate useful information that supports decisions by the maintainers and operators. As the tool progresses in development, ship sensors might be identified that could provide additional ship performance data that impacts the structural integrity of the ship. For this reason and to be able to interface with any and future data acquisition systems, the approach proposed should employ the use of open architecture principles as practicable. For the purposes of demonstration, the proposed tool shall be able to interface with the Integrated Condition Assessment System (ICAS). This system provides a ship to shore link that can be used to send data to shore based analysts. This will support long term strategies that match structural inspections with planned industrial availabilities.

PHASE I: Demonstrate the feasibility of an approach for an automated structural integrity assesement and analysis tool for shipboard or shore-based support activity using representative strain, acceleration and ship motion time history data from naval sea trials (Ref 1). Establish validation goals and metrics to analyze the feasibility of the proposed solution(s).  Provide a Phase II development approach and schedule that contains discrete milestones for product development.

PHASE II: Finalize the design approach and fabricate a prototype system based on the results in Phase I. In a laboratory environment, use representative inputs/data to demonstrate the viability of the prototype product. Develop testing procedures to measure the effectiveness of the tool.  Provide a detailed concept of operation and projected capabilities, prototype descriptions, interface specifications, operating sequences, emergency procedures, logistics support plan, system cost estimates (both acquisition and lifecycle), and manning/Human Systems Interface (H.S.I.) requirements. As applicable, plan for software certification, validation and method of implementation into a future ship support environment.

PHASE III: Expanding the concept developed in Phase I and II, work with the Navy and Industry to certify and implement this technology onto a future surface combatant requiring a SHM capability.  As needed, support the creation of appropriate infrastructure for handling, analyzing, and archiving the data and analysis.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The use of aluminum and advance material structures is prevalent in commercial shipping where the same concerns exist regarding the long-life operation of these assets. Any structural monitoring system analysis tools developed for Navy ships will have direct commercial applications in ferries and cargo ships as well as possible applications in both military and civilian aviation.
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N103-229
TITLE: Gas Turbine Engine Exhaust Waste Heat Recovery Shipboard Module Development
TECHNOLOGY AREAS: Ground/Sea Vehicles

ACQUISITION PROGRAM: PMS 320, Electric Ship Office

OBJECTIVE: Explore the development of innovative approaches to enable compact, durable, engine waste heat recovery, power generation module designs suitable for naval shipboard application.

DESCRIPTION: Typical gas turbine engines are less than 35% thermally efficient at full power, and significantly less at partial power. Although diesel engine efficiency is more uniform across its operating power range, thermal efficiency typically does not exceed 45%. The engine exhaust stream is the primary pathway of engine waste heat, see Table 1. Recovering useful energy, in the form of electrical power, alternative heating and cooling, from engine exhaust waste heat would directly reduce system fuel consumption, increase available electric power and improve overall system efficiency by augmenting the power produced by the prime mover and enabling it to operate at a lower net power with lower net fuel consumption. Industrial gas turbines have achieved efficiencies—up to 60%—when waste heat from the gas turbine is recovered by a heat recovery system in a combined cycle configuration. Identification and development of a viable shipboard waste heat recovery system in this effort will provide reduced ship service electric power fuel consumption. 

	Typical Marine Gas Turbine Characteristics

	Gas Turbine Type      
	Temperature
	Mass Flow Rates

	501K17/34
	1040°F
	34 lbm/s

	LM2500
	1050°F
	155 lbm/s

	MT30
	860°F
	250 lbm/s

	ETF40B
	1120°F
	28 lbm/s

	TF40B
	1080°F
	30 lbm/s

	Extracted from publicly available reference material


Table 1: Typical Marine Gas Turbines
Although waste heat recovery systems are commonly used in industrial power generation, the highly transient operation of U. S. Navy engines introduce significant technical challenges  to heat exchanger durability, caused by the resultant high thermo-mechanical stresses (fatigue and material failure) as per Table 1, and shipboard space constraints may limit the applicability of commercially available systems.  Past U.S. Navy efforts, utilizing steam-based systems, ref (1) and (2), have been conducted, but the additional complexity and maintenance intensive nature of steam systems represent a major life cycle cost risk.  Consequently, only non-aqueous solutions shall be considered for this effort.  

This topic seeks to explore innovative, affordable, advanced concepts and technologies to develop compact, durable waste heat recovery systems for application to naval ships. Primary technical risks to be addressed by the offerors include (a) high thermo-mechanical stresses on the heat exchanger which may result in high rate of failure, (b) high engine back pressure (exhaust losses 20”) which may reduce prime mover power capability, and (c) system integration. The proposed system should enable a goal of 20% reduction in fuel consumption, for a given power requirement, compared to baseline gas turbine fuel consumption (available upon request) and shall not impose any limitations on engine operations. Attention shall be paid to solutions that minimize weight as well as the overall footprint specified earlier, with emphasis on modularity and scalability. A key challenge is going to be identifying and overcoming material fatigue based on high temperature, high flow exhaust gases in the range of (800°F – 1200°F), coupled with limited footprint constraints of the ship.

PHASE I: Demonstrate the feasibility of innovative, affordable, advanced concepts and technologies to develop compact, durable waste heat recovery systems for application to naval ships. Develop a design discussing the salient features of the performance as well as the physical and functional characteristics of the proposed system(s). Establish performance goals and metrics to analyze the feasibility of the proposed solution. Outline a notional post-Phase I plan that contains development schedule, tests and evaluations, long lead, discrete product development milestones for verifying performance and suitability and other events as required to reach production.

PHASE II: Develop, fabricate, install and demonstrate a full scale prototype of the module as identified in Phase I. In a laboratory environment, demonstrate that the prototype meets the performance goals established in Phase I. Perform all analyses and effort required to update all Phase I products to reflect the Phase II design. Develop a Phase III installation, testing, and validation plan.

PHASE III: Working with Government and industry, conduct detail design and fabrication of shipboard module to be provided to Navy for transition into advanced naval power systems demonstrations and tactical design development programs. Conduct extended testing to verify performance.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Waste heat recovery systems are featured in commercial industrial applications. Advances in waste heat recovery for naval applications will provide enhanced capability directly applicable to commercial and marine applications, resulting in improved performance, higher reliability and increased durability.
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N103-230
TITLE: UHF SATCOM Wideband Interference Mitigation
TECHNOLOGY AREAS: Electronics

ACQUISITION PROGRAM: Mobile User Objective System (MUOS), ACAT I program

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop methods and algorithms for mitigating wideband interference in UHF SATCOM channels.

DESCRIPTION: Interference is one of the major impediments to Satellite Communications (SATCOM).  Interference comes from sporadic unregulated RF transmission such as pirate radio and TV stations or other devices, as well as other sources. When strong interference is inside SATCOM channels, signals may be corrupted so that mission critical communications via satellite are disrupted. This impediment exists in both commercial and military systems.

Various methods and algorithms for mitigation of narrowband interference in UHF SATCOM systems have been proposed and implemented. However, wideband interference mitigation remains a difficult task.  Coding and interleaving can only achieve limited mitigation. If some information about the wideband interference is available, e.g. its modulation format, then one could try to estimate the wideband interference and subtract it from the received signal. If no prior information is available, however, mitigation of wideband interference seems very difficult. This topic solicits innovative ideas for wideband interference mitigation in SATCOM channels without prior knowledge of the interference. For example, time and/or spatial diversity could be considered.  

The developed system should operate as a “black box”, which sits in between the original SATCOM antenna system and SATCOM receiver. The system should be able to mitigate multiple narrowband as well as wideband interferences, located anywhere within the UHF SATCOM frequency range.  The interferences may appear and disappear sporadically, and the system should be able to adapt quickly to mitigate emerging interference with minimal communication down time. For signals received from the satellite, the mitigation system should be transparent to the receiver, simply passing the SATCOM signal from the antenna output to the receiver input with wideband interference removed. The ideal system should operate in real-time and require no operating parameter information from the antenna system or receiver.

PHASE I: Develop methods and algorithms for mitigating wideband interference in UHF SATCOM channels.  

Tasks under this phase could include:

• Develop methods and algorithms

• Validate the proposed approach by computer simulation

• Estimate performance metrics such as bit error rate (BER), the effect of interference bandwidth and strength on       BER, and adaptation time for effective mitigation

• Create an initial design of a prototype system

PHASE II: Implement and demonstrate the method(s) or algorithm(s) in a prototype device.

Tasks under this phase could include:

• Implement the new design and demonstrate its performance against expectations

• Evaluate measured performance characteristics versus expectations and make design/process adjustments as necessary

• Using a SATCOM simulator and/or actual over-the-air satellite signal, demonstrate the operation of the system and its effectiveness in mitigating various wideband interference scenarios in UHF SATCOM channels.

PHASE III: This phase will focus on further testing and integrating the technology with existing military SATCOM systems such as the Mobile User Objective System (MUOS).

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: The technologies produced under this program could be applied to any commercial SATCOM channels/systems that experience similar kinds of interference.
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N103-231
TITLE: Implement Automatic Code Generation tools (ACGT) in secure communications


systems
TECHNOLOGY AREAS: Information Systems, Battlespace

ACQUISITION PROGRAM: JPEO JTRS ACAT I

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop protocols and software to implement previously un-trusted code within secure communications systems. Leverage the isolation features and other capabilities of real-time operating systems to meet system performance requirements while mitigating information assurance (IA) risks posed by the use of automatic code generators in the development of secure systems.

DESCRIPTION: Recent developments in Software Defined Radio (SDR) have enabled the translation of code developed for one system to be translated into another, promising to allow rapid integration while leveraging earlier development cost. In a parallel vein, recent advances in ACG tools allow designers to originate a system using high-level models, then invoke the automated tool to translate the high-level model specification into code.

However, when code eligible for re-use has not been developed in a secure environment with current best practices, it must be assumed untrusted. Threats include modification of local data, information leaks, luring attacks (co-opting trusted code), serialization attacks and exception attacks [see ref. 2].  Re-used code can contain Trojan horses or back-doors. On the other hand, visual code evaluation, subsequent re-writing and testing to establish trust, are costly. Recently, active research has addressed safe re-use of untrusted code [See refs. 1 and 2].

Real time operating systems (RTOS) play a central role in mitigating the risks posed by auto-generated code.  Once a platform has been specified, commercial codes targeted for re-use, and choices of RTOS and ACG tools have been made, developers need to need to configure parameters and settings to safely meet system performance requirements (such as latency) while minimizing IA risks incurred by inappropriate placement of commercial code within program memory. Specifically, both RTOS and code generators allow users to partition program and data memory so that isolated segments only share data through tightly controlled structures. Changes in memory allocations influence these data structures, ensuing test strategies and performance profiles. For example, a finer segmentation of code functions within memory might result in a simpler test plan but impair program performance. The challenge is to organize memory so that designers can exhaustively map input-output space while maintaining system performance. Investigators should isolate key components of the IP stack and develop a proof of concept for a candidate implementation. They should perform tests to validate a series of experiments around the use of isolation capabilities of a RTOS running on one to three JTRS-like processing elements, implementing key functions of JTRS IP waveforms, such as Soldier Radio Waveform or Wideband Networking Waveform.

PHASE I: Identify state-of-the-art ACG tools and an RTOS applicable to SDR. Through experiment and analysis, characterize key trade-offs between granularity of memory partitioning, IA risk mitigation and performance. Develop methodology to exhaustively test input/output behaviors of software within partitions. Develop high-level design of prototype device that will approximate the behavior of a JTRS waveform and utilize isolation technology. Provide report to the government that details experiments, hardware and software elements/tools to be utilized, and the plan for using the same.

PHASE II: Build prototype based on Phase 1 effort. Implement testing strategy to establish I/O behavior of partitioned software. Conduct experiments to characterize throughput and latency with isolation scheme implemented. Negative testing should be included. Allow government observation of experimental work. Report on experimental outcomes in both briefing charts and technical reports.

PHASE III: Transition the Phase II implementation to the JTRS software environment and perform Development Tests. The software generated in this project is subject to approval prior to incorporation into a JTRS radio, which will have security requirements and impacts to the vendor. In addition, the software generated in this project would be considered for incorporation into the JTRS Information Repository, thus allowing JTRS vendors to utilize common software.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS: Upon completion of the Phase II of this SBIR, the contractor will be able to leverage a Government investment that encompasses (a) the research and development of a knowledge base to implement un-trusted code (such as freeware IP stacks) in a secure manner; (b) origination of a set of test methods to validate the security of key components (e.g., the GNU Zebra stack) and thereby prepare for their insertion in a secure implementation; and (c) the development of a deep base of experience in the mediation of security risks against performance objectives, allowing the contractor to market its expertise to government agencies and commercial entities involved in IA risk mitigation. 

A key aspect of commercialization is the use of lower-cost RTOS vice the high-end RTOS used in DoD classified systems. Another potential product includes a Secure Private Network router or firewall:  a router device built from the ground up with secure implementations (secure because of isolation, as opposed to code re-write) of IPSec, OSPF, etc. that provides greater protection of personal data (passwords, financial and health data, etc.) than currently available products at the given price point. 

Database security tool: Isolation is used to separate sensitive personal and/or business data from business logic in data processing tools. Potential government products:  Government variant of Secure Private Network router/firewall described above.
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N103-232
TITLE: Submersible GPS Enhancement and Playback System
TECHNOLOGY AREAS: Ground/Sea Vehicles, Weapons

ACQUISITION PROGRAM: Strategic Systems Programs, DRPM, ACAT I

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.5.b.(7) of the solicitation.

OBJECTIVE: Develop a system to couple with a military GPS receiver to enhance submersible navigation performance.

DESCRIPTION: A submarine’s inertial navigation system is the critical input to the weapon’s subsystem. The inertial navigation system errors grow with time and GPS has been the prime method of bounding the inertial navigation system for all Navy submarines. The utilization of GPS by submarines presents unique challenges and opportunities. The unique aspects include: 

a)  Its infrequent availability while maintaining covertness

b) The availability of a high accuracy ship’s inertial navigation system

c) The availability of a high accuracy atomic time standard

d) The reduced effect of instantaneous accuracy on a time rms accuracy basis

e) The difficulty associated with antenna modifications on masts/periscopes

In conventional GPS receivers, the acquisition process must occur in real time, implying that the signal must always be available in real time. This furthermore means that the antenna must be exposed during the lengthy code acquisition process. The capability of recording and replaying a GPS signal provides an alternate strategy. By storing the broadband signal, the signal can be "recirculated" in non real-time among the correlator resources. Instead of having to slew the correlator resources in real time to the incoming signal until synchronization is achieved, the recorded signal can be played back ("recirculated") in post time without requiring further signal collection. Thus the storage capability could reduce exposure time for those platforms for which stealthiness is a premium. Since, at least theoretically, the recorded signal can be "recirculated" forever, the storage concept guarantees an "eventual" acquisition within the given exposure time. The technique can be made complementary to massively parallel correlator techniques. For this large time uncertainty, only the signal storage capability enables viable exposure times, although at the expense of post exposure data processing time.  

This SBIR involves exploring the potential opportunities of a Submersible GPS Enhancement and Playback System, which is an appliqué to a Military Off-the-Shelf (MOTS) GPS receiver, with the goals of reduced exposure time, improved availability and integrity. These goals shall be accomplished while still working in conjunction with a MOTS GPS Receiver Module. Amongst the enhancements to be examined include the capability of recording and playing back the GPS signal in post time. Post time processing enables increased robustness against friendly and enemy interference. The contractor shall analyze operational enhancements which may accrue as a result of this augmentation. The contractor shall analyze time-to-first-fix (TTFF), integrity and accuracy impacts of employing extended range ephemerides applicable permission for durations of up to 180 days (within or without the context of the record/playback capability). The contractor shall provide system block diagrams with proposed mechanizations of the record/playback capability. The block diagrams shall identify major hardware and software blocks as well as the interfacing proposed with the MOTS GPS receiver.

Technical challenges include, but are not limited to:

a) Streaming raw L-Band digitized data at rates of greater than 150 Megabytes/second to storage which pushes this envelope of current off-the-shelf storage media technology.  This extremely high data rate is necessary due to the 30 Megahertz bandwidth and the dynamic range of the required measurements. 

b) Storing and “recirculating” this data over a sufficiently long duration - The duration of data must be concomitant with maximum submarine exposure time. This corresponds to storage requirements on the order of a 75 Gigabytes over approximately a several minute period.

c) Developing algorithms to detect and excise interfering signals - GPS robustness in the presence of friendly and adversarial interference is a major DoD initiative. The utilization of post-processing is an innovative approach that has yet to be accomplished and enables algorithmic enhancements based on smoothing (in addition to filtering) approaches thereby increasing jamming attenuation and spoofer recognition.

PHASE I: Determine requirements and develop the architecture for the Submersible GPS Enhancement and Playback System including the utilization of extended duration ephemerides.  Document how the system would operate, any technical issues, and components needed.  

PHASE II: Develop and demonstrate a prototype Submersible GPS Enhancement and Playback System.  Evaluate and document algorithm and system performances with respect to GPS availability, TTFF and robustness.

PHASE III: Transition the Submersible GPS Enhancement and Playback System into the TRIDENT navigation subsystem, with applicability to GPS M-Code.

PRIVATE SECTOR: Although not initially designed for commercial use, less complex systems can be used in civilian applications such as testing GPS receivers, and automobile and railroad navigation systems where GPS signal becomes weak and intermittent due to foliage, tunnels, and multipath in urban environments.
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N103-233
TITLE: Full Spectrum Photovoltaic Cells
TECHNOLOGY AREAS: Materials/Processes
ACQUISITION PROGRAM: NAVFAC TECHVAL PROGRAM ACAT IV
OBJECTIVE:  The objective is to develop a photovoltaic (PV) cell that is capable of converting up to 60% of solar radiation to electrical energy.
DESCRIPTION:   Typical PV panels are capable of only converting a small part of solar radiation into electrical energy. This limits solar-to-electric conversion efficiency and can increase the PV cell temperature. PV cell efficiencies drop rapidly when the sun is obscured by clouds or it rains. And efficiencies are also compromised as the angle of the sun’s rays shift over the course of the day. Large industrial solar parks provide continuous tilting by aligning their panels for improving efficiencies in gathering the sun’s rays but suffering penalties in additional machinery and maintenance costs. Commercial panels are theoretically 30% efficient but in practice are lower than that. To improve efficiencies additional layers of cells are added to absorb the full spectrum of the sun’s energy. Newer techniques are constantly being developed and reports show that under controlled laboratory settings they achieve 40% ratings for the capture and conversion of solar radiation to electrical energy. When reduced to practice the cell materials need to be rugged, relatively inexpensive and be able to be manufactured on a practical and recurring basis. 
PHASE I: Develop a conceptual design for a full spectrum PV cell that has the potential to achieve a field efficiency of 50-60%.  Address issues relating to how a working prototype PV cell can be fabricated. Give consideration to cost effective manufacturability for future commercialization of the technology.

PHASE II: Fabricate and test a working prototype PV cell based on the Phase I study whose target efficiency ranges between 50-60% solar capture and conversion to electricity. Address issues and provide guidance relating to cost effective manufacturability for future commercialization of the technology.

PHASE III:  Fabricate a working PV panel (i.e., a panel with multiple PV cells) based on cost effective manufacturing guidance. Suggest specific detailed design changes to make production models more reliable and cost competitive with the manufacturing of conventional PV panels.

PRIVATE SECTOR COMMERCIAL POTENTIAL/DUAL-USE APPLICATIONS:  Solar PV panels are commercially available, but mass manufactured PV cells have solar-to-electric conversion efficiencies of less than 20%. More efficient solar PV cells will reduce the number PV systems needed and, thus, lower costs. This can greatly increase the return on investment of a PV system and can benefit both the private industry and DoD installations if the technology can be demonstrated to work and the manufacturing costs can be made comparable to that of conventional PV panels.
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