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N153-124 TITLE: Harvestable Energy System for Use in Covered Locations

TECHNOLOGY AREA(S): Materials/Processes 

ACQUISITION PROGRAM: PM Combat Support Systems (CSS), PdM Expeditionary Power Systems (EPS) 

OBJECTIVE: Develop innovative approaches to enable a Marine unit to harvest energy in locations that are covered with low direct-light levels and low wind levels. 

DESCRIPTION: Logistics resupply of power, both fuel and batteries, is a major burden on a Marine Company and can limit their desired operations. The USMC Expeditionary Energy Strategy and Implementation Plan (Ref. 1) states an ultimate goal of eliminating liquid fuel needs except for mobility platforms by 2025. Several renewable energy efforts are underway to get the Marine Corps closer to this goal (Ref. 2); however, most of these efforts are focused on technologies that are most efficient in open sunny locations. With the Marine Corps push to the Pacific and locations where terrain will consist of denser foliage areas, the more standard solar and wind technologies will not be as effective. There is a need for technology that can harvest energy in covered locations which would reduce the Marines total logistical burden of fuel and batteries. Currently all fielded renewable energy systems require open uncovered locations for deployment. Systems such as wind and solar do not perform well near or under covered locations such as in forests or jungles. Known harvesting technology that can be used in covered locations such as waste-to-energy technology is currently too bulky, time consuming to initiate and unreliable for small units of Marines. Other efforts have been looked at such as micro-hydro turbines, hand crank generators, and biomass energy converters. All of these systems have had deficiencies in ether size, weight, operational area limitation, or ease of deployment, making them currently unsuitable for wide use. The Marine Corps deploys in a variety of environments and needs advanced technology that will allow for harvesting of available energy in locations that are covered (Ref. 3). 

The Marine Corps is interested in innovative approaches in the development of renewable expeditionary energy systems. Proposed concepts must be able to operate in temperature ranges of -20°F to 125°F in rain, dust, salt conditions and survive transit over rough terrain (Ref. 4). Proposed concept systems must be light and compact allowing a small number of Marines to carry and deploy the system. The objective for an individual component is no more than a 2 person lift (88lbs). To limit deployment area and overall weight, the proposed concepts should be scalable and have energy densities greater than 25W/ft^2 and 5W/lbs. Proposed concepts should have minimal start up time (< 10 minutes for 2 people) allowing the Marines to rapidly set-up and start powering their equipment. It is anticipated that successfully developed energy harvesting concepts would be used in conjunction with the USMC renewable energy and hybrid systems. Therefore, proposed concepts will be required to have either a nominal 24V output which is fairly stable (MIL-STD-1275F) or a 120V AC output (MIL-STD-1332B) (Ref. 5,6).

PHASE I: Develop concepts for harvesting energy in covered locations that meet the requirements described above. The small business will demonstrate the feasibility of the concepts in meeting Marine Corps needs and will establish that the concepts can be developed into a useful product for the Marine Corps. Analytical modeling and simulation may be used to demonstrate feasibility.  The small business will also articulate a plan for Phase II development that identifies performance goals, key technical milestones, and, as appropriate, any technical risk reduction strategy(ies). 

PHASE II: Based on the results of Phase I and the Phase II development plan, develop and deliver a prototype system for government evaluation. The prototype will be evaluated to determine its capability in meeting the performance goals defined in the Phase II SOW and the Marine Corps requirements for renewable energy systems. System performance will be demonstrated through prototype evaluation and over the required range of parameters as discussed in the Description above. Evaluation results will be used to refine the prototype into a final design. The company will prepare a Phase III development plan to transition the technology for Marine Corps use. 

PHASE III DUAL USE APPLICATIONS: If Phase II is successful, the small business will be expected to support the Marine Corps in transitioning the technology for Marine Corps use. The small business will develop a plan to determine the effectiveness of the renewable energy system in an operationally relevant environment. The small business will support the Marine Corps for test and validation to certify and qualify the system for Marine Corps use. As applicable, the small business will prepare manufacturing plans and develop manufacturing capabilities to produce the product for military and commercial markets.
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http://www.hqmc.marines.mil/Portals/160/Docs/USMC%20Expeditionary%20Energy%20Strategy%20%20Implemen tation%20Planning%20Guidance.pdf
2.	PdM Expeditionary Power Systems website:
http://www.marcorsyscom.marines.mil/ProgramOffices/EPSHome/AlternatePowerSources.aspx
3.	Information on Marine Corps Operating Structure and Battlespace Environments
http://www.marines.com/operating-forces/
4.	Department of Defense. MIL-STD-810G, Department of Defense Test Method Standard: Environmental Engineering Considerations and Laboratory Tests. 31 Oct 2008. http://www.atec.army.mil/publications/Mil-Std-810G/Mil-std-810G.pdf
5.	MIL-STD-1275E. Department of Defense Interface Standard: Characteristics of 28 Volt DC Electrical Systems in Military Vehicles (22-MAR-2013), http://everyspec.com/MIL-STD/MIL-STD-1100-1299/MIL-STD-1275E_45886/
6.	MIL-STD-1332 B (Notice-2), Definitions of Tactical, Prime, Precise and Utility Terminologie
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Excerpt from Topics FY2016 Phase I Release 1

14. ADVANCED FOSSIL ENERGY TECHNOLOGY RESEARCH

[bookmark: _GoBack]For the foreseeable future, the energy needed to sustain economic growth will continue to come largely from hydrocarbon fuels. Advanced Fossil Energy technologies must allow the Nation to use its indigenous fossil energy resources more wisely, cleanly, and efficiently. These include R&D activities required to reduce the capital and operating cost and to meet zero emission targets in power systems (e.g., turbines, fuel cells, hybrids, novel power generation cycles), coal conversion (e.g., gasification) and beneficiation, advanced combustion (e.g., oxy‐combustion, chemical looping, ultra super critical steam), hydrogen and fuels, and beneficial re‐use of CO2. This topic addresses grant applications for the development of innovative, cost‐effective technologies for improving the efficiency and environmental performance of advanced large scale industrial and utility fossil energy power generation and natural gas recovery systems. The topic serves as a bridge between basic science and the fabrication and testing of new technologies. Small scale applications, such as residential, commercial and transportation will not be considered. Generally, electrochemical (SOFC excepted), microwave and plasma processes will not be considered due to high energy requirements. Applications determined to be outside the mission or not mutually beneficial to the Fossil Energy and Basic Energy Sciences programs will not be considered. 

Grant applications are sought in the following subtopics:

a. Enabling Technologies for Advanced Combustion Systems

Develop and validate a predictive, multi-scale, combustion model to optimize the design and operation of a spouted bed using a coal and biomass mixture to reduce GHG emissions. This predictive capability, if attained, will change fundamentally the process for combustion of combined fuels by establishing a scientific understanding of sufficient depth and flexibility to facilitate realistic simulation of mixed fuel combustion in these newly proposed power boiler designs.

Similar understanding in aeronautics has produced the beautiful and efficient complex curves of modern aircraft wings. These designs could never have been realized through cut‐and‐try engineering, but rather rely on the prediction and optimization of complex air flows. An analogous experimentally validated, predictive capability for combustion is a daunting challenge.

This SBIR project should demonstrate and validate the design and operation of the spouting fluidized bed for use with coal and biomass fueled combustion and verifies how it compares with a conventional fluidized bed in terms of efficiency and reduces carbon in ash due to better control of residence time. 

The scope of the project can comprise design, fabrication, and testing of a small demonstrable unit with pulverized coal and biomass as feedstock. Research will include collecting various data and information to address any major technical gaps. If successful in Phase 1 the project has a chance to move to Phase II where substantially higher funding is given.

Questions – Contact: Bhima Sastri, Bhima.Sastri@hq.doe.go



Department of Health and Human Services (HHS) – granting institution
Excerpt from Omnibus Solicitation  - submission dates September 5, 2015 and January 5, April 5, 2016

National Institute of Aging (NIA)
[bookmark: _Toc373927648][bookmark: _Toc377113461][bookmark: _Toc421027725]Division of Behavioral and Social Research (DBSR)
Basic and translational social and behavioral research on aging processes and the place of older people in society. The division focuses on how people change with age, on the interrelations between older people and social institutions (e.g., the family, health-care systems), and on the societal impact of the changing age-composition of the population. Special emphasis areas are (1) Health Disparities; (2) Aging Minds; (3) Increasing Health Expectancy; (4) Health, Work, and Retirement; (5) Interventions and Behavior Change; (6) Genetics, Behavior, and the Social Environment; and (7) the Burden of Illness and the Efficiency of Health Systems.
A. Development and translation of behavioral economics approaches (incentives or disincentives) to motivate sustainable behavior change to improve health and well-being.  
1. Increasing levels of physical activity or promoting treatment adherence.  
2. Addressing biases such as loss aversion, errors in affective forecasting, present bias, ambiguity effect, base-rate neglect, and susceptibility to framing effects in health and financial decision making. 
3. Using information, or the mode of data presentation to systematically improve decision making (e.g., through “nudges”, policies, or practices that constrain choices). 
B. Development of robotics applications to aid elderly. 
1. Socially assistive robots allowing elderly to remain independent in their homes.  Technology could support machine cognition, language understanding and production, human-robot interaction (cognition, perception, action control, linguistics, and developmental science), perception, and systems. 
2. Use of robots to motivate elderly to exercise and improve social interaction.
C. Development of cognitive training applications/intervention to improve cognitive function in elderly.
1. Rapidly develop novel, engaging computer-based cognitive training programs that are based on efficacious approaches and which use cognitive training to target a specific neural system/functional domain. 
2. Augment existing computerized cognitive interventions to be individually tailored, engaging, adaptive, sufficiently challenging, and optimized for sustaining functional abilities and maximizing real world improvements.
3. Interventions to remediate age-related cognitive decline, especially using technology platforms with wide acceptance among older adults.
D. Development of applications for smartphones to track exercise, sleep, time use, and health status to identify, track, and monitor psychological and physical health measures that are HIPPA-sensitive for healthcare practitioners as well as for data collection in clinical trials and surveys.
E. Social, behavioral, environmental and or/technical interventions on the individual, institutional, family, community or national level intended to maintain older adult independence or functioning, increase well-being and prevent disease and/or disability.
1. Interventions that can promote a safe home environment, including those which make use of technological innovations for improved monitoring, surveillance, and communication.

2. Interventions directed at self-management of chronic diseases among the elderly, including behavioral change and applications to enhance compliance.
3. Interventions designed for caregivers to promote self-awareness and attention to self-care health and well-being needs in managing stress, maintaining a healthy diet, creating and maintaining contact with a supportive social network, and attending to one’s own physical health. 
4. Interventions that can promote productive and effective communication with health care providers, to increase understanding and communication of changes in symptomology , promote transparency of care needs, increase receipt of family-centered optimal care, and make informed health care decisions, and for informed advance care planning and directives. 
F. Genetics and Genome Wide Association Approaches
1.	Development of innovative methods and software to facilitate analysis of personal data linked to geocoded data, biological, cognitive or genetic measures, with improved protection for confidentiality.
2.	Develop online genetic counseling for users to interface with professionals regarding issues that may have arisen after learning about genetic risk for disease.
3.	Develop a more targeted understanding of who will engage in Direct-to-Consumer genetic testing and who will not, based on personality and other characteristics. This could be accomplished through comparisons with other large-scale surveys.
Contact Person: Partha Bhattacharyya, Ph.D.
Telephone: 301-496-3138
Email: bhattacharyyap@nia.nih.gov 


National Science Foundation (NSF) – granting institution
Excerpt from NSF SBIR/STTR Solicitation Topics and Subtopics for proposals due December 2015

Smart Health (SH) and Biomedical (BM) Technologies

Smart Health (SH) 
The need for a significant healthcare transformation has been recognized by numerous organizations, including the President's Council of Advisors on Science and Technology (PCAST), National Research Council (NRC), Institute of Medicine (IOM), Computing Community Consortium (CCC), the National Academy of Engineering and the Office of the National Coordinator for Health Information Technology (ONC). 

The Smart Health subtopics aim to support the early stage development of novel devices, components, systems, algorithms, networks, applications, or services that will enable the much needed transformation of healthcare from reactive, hospital-centered, and indemnity-based to proactive, person-centered, preventive, and cost-efficient. The SH subtopics are not aimed at supporting clinical trials, the clinical validation of information technologies, or medical devices or studies performed primarily for regulatory purposes. Limited studies with human subjects may be acceptable to the extent that they are performed in support of feasibility, proof-of-concept studies of early-stage technologies. Proposals that request support for clinical studies will be deemed non-compliant with the SBIR/STTR solicitations. 

SH1. Business Models for User-Centered Healthcare 
Proposed projects should include transformative business models that are enabled by novel technologies and are designed for the benefit of healthcare providers, consumers, patients and/or their caregivers. Such technology-driven business models will: reduce the cost of health care; facilitate the shift of public and private incentives toward patient-centric goals; empower patients and healthy individuals to participate in their own health and treatment, such as educating customers, accessing, and visualizing health data and knowledge; reduce the impact of socio-economic status, gender, and ethnicity in the participation of people in their own health treatment. Overall, these new business models are expected to improve health-related behaviors; improve patient-physician communication, patient engagement, and care coordination. Proposed projects must a) focus on the development of technology that enables such novel business model(s); and b) demonstrate the expected economic benefit of the novel business model in user-centered healthcare.


National Aeronautics and Space Administration (NASA) – contracting agency
Excerpt form FY 2016 Solicitation

Topic: A1 Air Vehicle Technology 
The Air Vehicle Technology topic solicits cutting-edge research in aeronautics to overcome technology barriers and challenges in developing safe, new vehicles that will fly faster, cleaner, and quieter, and use fuel far more efficiently. The primary objective is the development of knowledge, technologies, tools, innovative concepts and capabilities needed as the Nation continues to experience growth in both domestic and international air transportation while needing to protect and preserve the environment. This topic solicits tools, technologies and capabilities to facilitate assessment of new vehicle designs and their potential performance characteristics. These tools, technologies and capabilities will enable:  

· The best design solutions to meet performance and environmental requirements and challenges.
· Technology innovations for future air vehicles.

It also solicits focused research in revolutionary aircraft technologies enabling improved structural, aerodynamic, and propulsion efficiency and reduced noise and emissions while maintaining vehicle safety in order to meet the performance, efficiency and environmental requirements of future aircraft operating in the Next Gen airspace. This topic includes tools and technologies that contribute to meeting metrics derived from a definitive set of Technical Challenges responsive to the goals of the National Aeronautics Research and Development (R&D) Policy and Plan, the National Aeronautics R&D Test and Evaluation (T&E) Infrastructure Plan (2011), and the NASA Aeronautics Strategic Implementation Plan (2015). The topic focuses on the needs of NASA’s Advanced Air Vehicles Program (AAVP) which consists of five projects, three that target a specific vehicle class/type, and two crosscutting projects focused on commonly encountered challenges associated with composite materials and capabilities necessary to enable advanced technology development.  
· Advanced Air Transport Technologies (AATT) Project explores and develops technologies and concepts for improved energy efficiency and environmental compatibility of fixed wing, subsonic transports.
· Revolutionary Vertical Lift Technologies (RVLT) Project develops and validates tools, technologies, and concepts to overcome key barriers for rotary wing vehicles.
· Commercial Supersonics Technology (CST) Project enables tools and technologies and validation capabilities necessary to overcome environmental and performance barriers to practical civil supersonic airliners and sustains NASA competence in hypersonic air-breathing propulsion necessary to support the nearer-term Department of Defense (DoD) hypersonic mission.
· Advanced Composites (AC) Project focuses on reducing the timeline for development and certification of innovative composite materials and structures.
· Aeronautics Evaluation & Test Capabilities (AETC) Project sustains and enhances those specific research and test capabilities necessary to address and achieve the future air vehicles and operations as described above.

A1.01 Structural Efficiency - Aeroelasticity and Aeroservoelastic Control 
Lead Center: LaRC 
Participating Center(s): AFRC 

The technical discipline of aeroelasticity is a critical ingredient necessary in the design process of a flight vehicle for maintaining optimal performance while ensuring freedom from aeroelastic and aeroservoelastic instabilities.  This discipline requires a thorough understanding of the complex interactions between a flexible structure and the steady and unsteady aerodynamic forces acting on the structure, with interactive control systems for flight vehicle performance and stability.  This fundamental aeronautics work is focused on active/adaptive aerostructural control for lightweight flexible structures, specifically related to load distribution, flutter prediction and suppression, gust load prediction and alleviation, and aeroservoelasticity for Ultra-Efficient and Supersonic Commercial Vehicles. 
The program's work on aeroservoelasticity includes conduct of broad-based research and technology development to obtain a fundamental understanding of aeroelastic and unsteady-aerodynamic phenomena experienced by aerospace vehicles in subsonic, transonic, supersonic, and hypersonic speed regimes.

The program content includes theoretical aeroelasticity, experimental aeroelasticity, and advanced aeroservoelastic concepts. Of interest are:

· Aeroelastic, aeroservoelastic, and unsteady aerodynamic analyses at the appropriate level of fidelity for the problem at hand.
· Aeroelastic, aeroservoelastic, and unsteady aerodynamic experiments to validate methodologies and to gain valuable insights available only through testing.
· Development of computational-fluid-dynamic, computational-aeroelastic, and computational-aeroservoelastic analysis tools that advance the state of the art in aeroservoelasticity through novel and creative application of aeroelastic knowledge.

Specific subjects to be considered include:

· Development of aerostructural control design methodologies that include CFD steady and unsteady aerodynamics, flexible structures, and active control systems.
· Development of efficient methods to generate mathematical models of wind-tunnel models and flight vehicles for performing aeroservoelastic studies.
· Development of CFD-based methods (reduced-order models) for aeroservoelasticity models and simulation that can be used to predict gust loads, ride quality issues, flight dynamics stability, and aerostructural control issues.
· Development of novel aeroservoelasticity sensing and control approaches, including active/adaptive control concepts and architectures that employ smart materials embedded in the structure and aerodynamic sensing and control schemes for suppressing aeroelastic instabilities and improving performance.
· Development of techniques that support simulations, ground testing, wind-tunnel tests, and flight experiments for aerostructural control of aeroservoelastic phenomena.
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