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EXECUTIVE SUMMARY 

This NASA Research Announcement (NRA) entitled RESEARCH AND TECHNOLOGY GLENN RESEARCH CONTRACTS solicits proposals for research and development to advance the state-of-the-art technologies in support of the following National Aeronautics and Space Administration (NASA) missions:  Aeronautics Research, Exploration Systems, Science, and Space Operations. A major focus of this solicitation is to foster a working, contractual relationship with organizations that can request the utilization of the facilities at the Glenn Research Center (GRC) in Cleveland, Ohio. Based upon the current program plans and budget allocations, it is anticipated that the total award for all tasks will be approximately $25M for the performance period, Fiscal Year (FY) 07 -12.  This estimate is subject to change per the annual NASA budget appropriation and program planning cycle. 
Participation in this program is open to all categories of U.S. and non-U.S. organizations, including educational institutions, industry, and not-for-profit institutions. Historically Black Colleges and Universities (HBCUs), Other Minority Universities (OMUs), small disadvantaged businesses (SDBs), veteran-owned small businesses, service disabled veteran-owned small businesses, HUBZone small businesses, and women-owned small businesses (WOSBs) are encouraged to apply. Participation by eligible non-U.S. organizations in this program is welcome but subject to NASA’s policy of no exchange of funds, in which each government supports their own national participants and associated costs (further information on foreign participation is provided in Section 1.6 of the NASA Guidebook for Proposers). Other government agencies, Federally Funded Research and Development Centers (FFRDCs), and NASA Centers are not eligible to submit proposals under this NRA or participate as team members under proposals submitted by eligible entities.  Awards will be made as contracts based upon a peer review utilizing the published evaluation criteria in Section IV. The typical period of performance for an award will be up to five years distributed in annual increments. Each successive disbursement will be contingent upon successful performance and achievements of goals and deliverables.  Contracts may be proposed for a shorter period of performance. Details of the technical disciplines in this solicitation are discussed in Section II.  All proposals are due by April 30, 2007 following the instructions for submission in Section III.

Note that the NASA Safety Policy states, “Safety is the freedom from those conditions that can cause death, injury, occupational illness, damage to or loss of equipment or property, or damage to the environment. NASA’s safety priority is to protect the public, astronauts and pilots, the NASA workforce (including employees working under NASA award instruments), and high-value equipment and property.”
All proposers are encouraged to consult the NASA Guidebook for Proposers Responding to a NRA, January 2007 Edition.  Proposers who plan to respond to this solicitation can use this resource for general guidance, but must adhere to the guidelines, instructions, and requirements contained in this specific solicitation. The most recent edition of this guidebook can be accessed at: http://www.hq.nasa.gov/office/procurement/nraguidebook/.  
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I. INTRODUCTION

The Research and Technology (R&T) Directorate is responsible for developing, directing and maintaining the core research and technology capabilities at the NASA John H. Glenn Research Center. It executes research and technology development activities to advance the state-of-the art technologies in support of NASA’s missions:  Aeronautics Research, Exploration Systems, Science, and Space Operations.

Technical competencies in the R&T Directorate include: 1. High Temperature Materials and Structures, 2. Aeropropulsion – Acoustics, Combustion, Engine Systems Analysis, Inlets, Nozzles, Icing, Turbomachinery, 3. In-Space Propulsion, 4. Power – Energy Storage, Power Generation, Energy Conversion, 5. Instrumentation, Sensors, Electronics and Controls, 6. Communications and Navigation, 7. Bioscience and Technology, and    8. Microgravity Research.  Current research and development activities are conducted using in-house facilities and in partnership with industry, universities, other NASA Centers and other government agencies.  The R& T Directorate continuously seeks opportunities for internal and external collaborations to leverage personnel and facilities in support of NASA missions and to further US scientific, security and economic interests.

The 2006 NASA Strategic Plan describes the Agency’s goals and addresses the strategy for reaching the established goals.  “Over the next 10 years, NASA will focus on six Strategic goals to move forward in Achieving the Vision for Space Exploration.”  The six NASA’s Strategic Goals are: 

[image: image1.wmf]
Further valuable, in-depth insight into NASA’s strategic plan and supporting research areas may be found in the following document:  The 2006 NASA Strategic Plan, available at http://www.nasa.gov.
In support of NASA’s Strategic Goals, GRC personnel are fully engaged in the implementation of projects in all four missions.  Current activities in Aeronautics Research involve numerous tasks generating knowledge to address the goals of three research programs:  Fundamental Aeronautics, Aviation Safety, and Airspace Systems.  In Exploration Systems, the Center is pursuing many tasks in the Advanced Capabilities Project ranging from the advancement of propulsion and cryogenic systems to the realization of human-rated, long-life energy storage devices for launch and lunar missions.  Within the Science Mission, researchers are developing new technologies for the nuclear power radioisotope system as well as in-space propulsion systems.  The Center had a very active role in Return to Flight activities in Space Operations, and continues to support the Space Shuttle program with technology issues when they arise.  In addition, R&T is involved with the Space Station electrical power system and leading space communication and navigation technology development. Collaborative relationships with outside partners help the R&T Directorate to advance the state-of the-art, develop technology innovations, and strengthen the core research and technology capabilities at NASA GRC.  

II. FUNDING OPPORTUNITY DESCRIPTION

This Research Contracts announcement solicits proposals that will be initiated in FY 2007. The scope and focus of this solicitation is to advance the state-of-the-art in technologies being developed in support of NASA’s missions in space exploration, aeronautics, space science, and space operations, and in which educational elements are desirable.  

This announcement solicits contract proposals in multiple broad research and technology areas in which GRC is seeking ideas and solutions to questions germane to advancing the state-of-the-art. Areas of interest are:  1. High Temperature Materials and Structures,              2. Aeropropulsion – Acoustics, Combustion, Engine Systems Analysis, Inlets, Nozzles, Icing, Turbomachinery, 3. In-Space Propulsion, 4. Power – Energy Storage, Power Generation, Energy Conversion, 5. Instrumentation, Sensors, Electronics and Controls,                            6. Communications and Navigation, 7. Bioscience and Technology, and 8. Microgravity Research.  The following is a detailed description of the topic areas comprising the research opportunities. Each Specific Area of Interest is identified with a unique index number.

1.0 High Temperature Materials and Structures
Research will focus on development and demonstration of high temperature and lightweight materials and structures for aerospace applications, which include propulsion and power, thermal management systems, space vehicles, and robotic science missions.  The scope of research includes synthesis, microstructural characterization, and mechanical behavior of advanced materials, which include metals, polymers, ceramics, and composites;  constitutive and micromechanics model development and validation; understanding of failure modes; development of multi-scale models for predicting structural response;  structural optimization; life prediction; adaptive materials and structures; multifunctional materials and structures; structural dynamics; aeroelasticity; computational materials science, including computational thermodynamics; nanotechnology; joining of dissimilar materials; advanced seals for gas turbine engines, thermal protection system, and exploration vehicles; advanced bearing technology; and extreme environment tribology.  

Specific areas of interest include:

1.1   High Temperature Metallic Materials


1.1.1  
Development of high temperature shape memory alloys, advanced 



titanium alloys, and advanced nickel-base superalloys with improved 


material performance.

            1.1.2 
 Advanced process development, modeling, testing and analysis of 



advanced thermoelectric materials (including nanostructured materials) 
with higher conversion efficiency and sublimation coatings to be used in 
deep space environments. 

            1.1.3
 Measurement and prediction of thermodynamics and kinetics of chemical




interaction and environmental degradation of high temperature materials 
(including ceramics and metallic alloys) using computational 
thermodynamic and kinetic software and specialized experimental 
techniques.

            1.1.4    Computationally efficient, accurate atomistic modeling of alloy formation 
energetics for designing high temperature shape memory alloy (HTSMA) 
compositions, with an emphasis on modeling temperature driven 
transformation of HTSMA alloys.

1.2    High Temperature Ceramic Materials


1.2.1   
Development of ceramic membranes with engineered microstructures 


for high power density solid oxide fuel cells, electrolysis devices, 



regenerative power, oxygen generation and other devices.   
1.2.2    Process development and modeling, physics-based mechanistic modeling 


and associated advanced testing and characterization techniques for 


understanding processing-reliability issues and their effects on chemical, 


physical and thermal properties of ceramic matrix composites with 



temperature capability ranging from 2000 F to greater than 3200 F.

1.2.3    Concept development, process development, processing and modeling of 


non-mechanical fastening techniques for non-metallic to non-metallic and 


non-metallic to metallic materials exposed to high temperature 



applications.

            1.2.4    Advanced process development, modeling, testing and analysis of 
high  


 temperature piezoelectric materials and devices for sensors, actuators and 


 power harvesting, with emphasis on use at temperatures greater than those 
current commercially available. 

 1.3   High Temperature Polymeric Materials

            1.3.1

Synthesis, processing, and characterization of new polyimides (including 
novel approaches that employ nanostructured additives) that can be 
processed by cost-effective manufacturing techniques such as resin 
transfer molding and have thermal oxidative stability and mechanical 
properties suitable for use at temperatures up to 600oF. 

            1.3.2   
Synthesis, processing, and characterization of new silica and other metal 
oxide compositions that will lead to the development of new aerogel 
compositions with (a) enhanced durability and potential for use in 
multifunctional structures for ballistic impact protection and/or passive 
noise abatement for aircraft engines, and (b) enhanced transparency in the 
visible infrared for use in sensor platforms. 

            1.3.3  

Synthesis and characterization of new functional polymer materials 
(includes materials with self assembly and controlled phase separation) as 
well as evaluation of their performance for various functionalities and 
applications including:  electrolytes in lithium polymer batteries, new fuel 
cell membranes operable to 250oF , adaptive polymers that can change 
shape or properties when subject to heat (shape memory polymers), 
electrical fields (piezoelectric), or light (photochemical polymers) for 
deployment in large space structures, adaptive seals, and aircraft engine 
components, space rigidizable polymers that cure with ultraviolet light, 
and  molecular sensors capable of detecting chemical or biochemical 
analytes. 

          
  1.3.4    Synthesis, processing, characterization, and demonstration of polymer and composite performance in sub-components and components for space power 
applications, including:  low outgassing, good radiation and thermal 
stability for use in Stirling Radioisotope Generator components, and high thermal conductivity and good thermal stability with nanostructured 
additives for use in radiators and other thermal management components such as heat sinks.

 1.4   Mechanics and Life Prediction Methodologies  


  1.4.1   Experimental mechanics and material characterization studies to determine 
responses of a wide range of materials (nickel-base superalloys, 
titanium alloys, polymers, ceramics, composites, and cellular materials) 
and structural aerospace components (such as composite pressure vessels 
and Stirling heater heads) over a wide range of conditions (temperature, 
stress, strain, and environment).

            1.4.2    Development of constitutive and life prediction models incorporating 
material nonlinearity (both time-dependent and time-independent) as well 
as damage/fracture mechanics and probabilistic methodology, analytical 
techniques and computational tools for physics-based, multiscale design 
and analysis of structural components subjected to complex multiaxial 
thermomechanical loadings and extreme environments, with the capability 
of integrating the models into GRC in-house tools, commercial nonlinear 
finite element codes, and commercial structural sizing codes so as to 
maximize the usability and impact of the tools throughout industry and the 
Agency.  Materials of interest include nickel-base superalloys, titanium 
alloys, composites (metal, polymer and ceramics), cellular materials, smart 
and multifunctional materials. 

            1.4.3    Analysis of advanced structural concepts (such as multifunctional 
structures, all composite space structures, weight reduction concepts) 
using multiple sets of analytical tools, which includes finite element 
analysis codes and structural sizing codes), and expertise in damage 
tolerant designs, fatigue, deformation and failure behavior, fracture 
mechanics, and experimental data on material degradation/aging.

1.5    Structures and Dynamics Technologies


  1.5.1   Development, validation, and application of computational tools to model 
the aeroelastic vibration characteristics of turbomachinery components in 
aerospace propulsion systems, and to develop, model, characterize and test 
damping systems to suppress aeroelastic vibrations of turbomachinery 
blades. 

            1.5.2    Development of smart active/adaptive structural systems to alter the 
structure of a propulsion system using high temperature piezoelectric or 
shape memory alloy materials; conception, design, development, analysis, 
and testing of active/adaptive dynamic and static structural systems; smart 
damping to alter the dynamic behavior of a structure intelligently to 
achieve reduced vibration. 
            1.5.3    Development and analysis of a lightweight multifunctional fan 
containment structure that has noise-absorption characteristics; modeling, 
analysis and experimental testing related to impact mechanics and 
structural dynamics, blast wave, pyrotechnic and debris analysis, ballistic 
protection and energy-absorbing structures.

            1.5.4    Development, analysis, optimization, and validation of  tools to design 
high power density generator/motor components for aeropropulsion 
applications, such as electric powering of multiple fans from a single 
motor/generator/turbine propulsion system, reliable helicopter electric 
powered tail rotors, and reliable electric tilt rotors.
          
  1.5.5   Development and demonstration of fast-running and robust 
multidisciplinary optimization algorithms and numerical tools, as well as 
tools for multi-point optimized designs for large problems and 
probabilistic analysis, for aerospace structures. 

1.6    Mechanical Components

             1.6.1  
Development of new liquid lubricant additives with anticorrosion and/or 
extreme pressure (EP) properties, compatibility with traditional space 
lubricants, capability  of being used at high temperatures without 
increasing the vapor pressure of lubricants, and measurable performance 
improvements (such as reduced fretting wear at high loads with EP 
additive) in relevant environments.

            1.6.2   
Development of new high temperature solid lubricant formulations, 
potentially including nano-carbon based or composite formulations which 
are vacuum compatible, for mechanical assemblies operating at extreme 
temperatures with projected life of five years or longer.

          
  1.6.3   Development of advanced bearing technology which include (a) novel 
fluid film bearings for withstanding high loads in geared transmission 
systems, and the development of performance models for such systems, 
and (b) passive and active bearing technology to isolate vibration through 
bearings to reduce gear noise transmission in the rotorcraft cabin 
environment.
             1.6.4   Development and demonstration of advanced seals technology for Low 
Impact Docking Systems (LIDS) and for dusty environments (Moon and 
Mars) including those required for space suits and air interlocks. 

             1.6.5   Research and development of high temperature structural thermal barriers 
and heat shield seals to support a variety of NASA’s missions, including   





Shuttle and Crew Exploration Vehicle thermal protection systems, 





hypersonic airframe, and propulsion systems.

2.0   Propulsion 
The focus is on research and technology development in the areas of Turbomachinery, Combustion, Propellants, Icing, Inlets and Nozzles, Engine Systems, and Acoustics. 

2.1   Turbomachinery
High performance fans, compressors and turbines are critical for the development of future aerospace propulsion systems. Aircraft in the subsonic fixed wing, rotary wing and supersonic flight regimes all require turbomachinery that operate efficiently with high levels of aerodynamic loading. The fan and compressor must deliver pressure rise efficiently with adequate surge margin to enable wide engine operability, even under adverse operating conditions that result in inlet flow distortions at the fan face boundary. Fundamental research in turbomachinery, computational fluid dynamic methods are necessary to provide the foundation for technology development critical to air breathing aerospace vehicles. 

Specific areas of interest include:
2.1.1    
Numerical methods to simulate the flow fields in fans and compressors 
with an accurate characterization of the blade row interactions and 
multistage effects on aerodynamic performance.

2.1.2
Unsteady numerical methods that can simulate the flow fields in 

fans and compressors. The unsteady methods should be capable of 
simulating single passage with phase lag boundary conditions as well as 
full annulus simulations.

2.1.3
Coupled inlet/fan simulations with circumferential flow distortions at the 
fan face using unsteady methods.  

     2.1.4
Capability to enable concurrent simulation of split flow path compression 


systems such as the fan, bypass duct and the low pressure ratio compressor 

and centrifugal compressors with splitter blades. 

     2.1.5
Accurately simulate turbomachinery performance at the design as well as 



at the off-design operating conditions, including the ability to predict the 



surge line for fans and multistage compressors.

     2.1.6
Turbomachinery simulation codes that have the capability to model 


innovative steady and unsteady flow injection techniques with the 



goal of enabling high work factors while maintaining or increasing 



fan/compressor efficiency and operability. 

     2.1.7
Generation of unique turbomachinery computational meshes for steady 


and unsteady flow simulation codes. 

     2.1.8
A post processor capable of handling large unsteady 




simulation files of multistage compressors. Additionally, the post-



processor should provide compressor flow, efficiency, pressure ratio and 


temperature ratio per stage.

     2.1.9
Models to provide an accurate physics-based prediction of flow separation 

patterns and of aerodynamic losses due to transition and separation for 


highly-loaded turbomachinery. Included in the suite of models is the 


ability to incorporate flow control models into turbomachinery codes.

     2.1.10
Development of turbomachinery simulation tools that are parallelized to 


enable
running with high computational efficiency and scalability on 


multi-processor PC clusters. In addition, specialized pre and post-



processors for 
multi-block, multi-stage turbomachinery simulations 


inclusive of flow visualization.
2.2   Engine Systems Technology

2.2.2   Advanced High Speed Propulsion

Technologies are required for analyzing and simulating advanced high speed turbine based and rocket combined cycle propulsion concepts in support of the Fundamental Aeronautics Program. These technologies will enable the exploration of advanced high speed propulsion concepts and experimental techniques for supersonic and hypersonic flight regimes.   

Specific areas of interest include:
      2.2.2.1
Propulsion analyses required for conceptual and preliminary through 


three-dimensional analyses/simulations.

      2.2.2.2
Experimental techniques and applications for integrated performance of 


Turbine Based Combined Cycle and Rocket Based Combined Cycle 


concepts.

      2.2.2.3
Mode transition concepts for the overall system; maintaining continuous 


thrust control vehicle stability.

      2.2.2.4
Design concepts using Computational Fluid Dynamics (CFD) 



tools, leading to subscale experimentation and concept verification.
      2.2.2.5
Variable Cycle Engine technology across wide Mach number range using 


CFD tools and experimental data.

2.2.3 Integrated Computational Aero-Science Methods

Advanced numerical method schemes and algorithms are required to reduce the time to solution, increase accuracy and stability of the numerical solver in support of subsonic, supersonic and hypersonic applications.  These numerical schemes include: 1- dimensional, Parabolozied Navier-Stokes, and 3-dimensional Navier-Stokes solvers.  

Specific areas of interest include:
        2.2.3.1
Robust and accurate (in both space and time) high-order methods.      

        2.2.3.2
Nonlinear limiting schemes that suppress oscillations near shocks while 


preserving accuracy at smooth regions.

        2.2.3.3
Methods that yield high accuracy to both advection and dissipation terms 


for the Navier-Stokes equations.

        2.2.3.4
Methods for structured and unstructured meshes.
2.2.4   Multidisciplinary/ Multi-Fidelity Methods 

Advancing the state of the art in complex aerospace simulations where multi-fidelity and multi-discipline capabilities must be integrated with the overall system level simulation is essential in addressing the technical challenges.  Simulating a system-level model at low-fidelity while simultaneously running one or more components of different disciplines at higher-fidelity provides more accurate results earlier in the design and analysis phases.  Improved multi-disciplinary tools are needed to focus on the engineering aspects of complex simulations instead of the software difficulties of tool integration.   

Specific areas of interest include:
       2.2.4.1
System tool analysis with component/discipline integration.
       2.2.4.2
Numerical methods that capture multi-scale, multi-discipline physical 


phenomena.
       2.2.4.3
Integration frameworks for multi-discipline/multi-fidelity optimization. 


Evolutionary algorithms to achieve a high-fidelity multidisciplinary 


(including e.g., aerodynamics, structural, weight, reliability, etc.)



optimization for propulsion related components. The target is to yield an 


optimal design that is valid over a wide range of operating conditions.
      2.2.4.4
High-Fidelity coupled component simulations integrated with lower 


fidelity models.

      2.2.4.5
Integrated access to geometry and grids from aero-propulsion CFD tools.

      2.2.4.6
Data coupling, expansion, and contraction techniques that capture multi-


scale, multi-discipline affects.

2.3   Combustion

Combustion research is critical for the development of future aerospace vehicles. Vehicles for subsonic and supersonic flight regimes will be required to emit extremely low amounts of gaseous and particulate emissions to satisfy increasingly stringent emissions regulations. Hypersonic vehicles require combustion systems capable of sustaining stable and efficient combustion in very high speed flowfields where fuel/air mixing must be accomplished very rapidly and residence times for combustion are extremely limited. Fundamental combustion research coupled with associated physics based model development of combustion processes will provide the foundation for technology development critical for aerospace vehicles. 
Specific areas of interest include:

   2.3.1
Validation data sets at appropriate conditions that can be used for physics-


based model development.

   2.3.2
Detailed and reduced chemical kinetics mechanisms for practical fuels 


under rich and lean conditions for combustion calculations.

   2.3.3
Simulation submodels for reacting, multiphase flow 




simulations under realistic operating conditions.

   2.3.4
Turbulence-chemistry interaction models and validation data

   2.3.5
Development of laser-based diagnostics and novel experimental 



techniques for measurements in reacting flows.
   2.3.6
Two-phase flow simulation models including liquid breakup and 




vaporization under subcritical and supercritical conditions.

   2.3.7
Combustion instability modeling and validation.

   2.3.8
Novel combustion simulation methodologies.
   2.3.9
Novel low emissions combustion concepts that enhance the state of the art 


in subsonic combustors.

 2.3.10

Reformer technology and catalyst development for the processing of 




aviation fuels. 

 2.3.11
Novel concepts for low emissions suitable for operation at supersonic 


cruise conditions.

 2.3.12
Active combustion control methodologies including high frequency 


actuators and sensors.

 2.3.13
Combustor and/or combustion physics and mechanisms, enhanced mixing 


concepts, ignition and flame holding, turbulent flame propagation, 



vitiated-test media and facility-contamination effects, 




hydrogen/hydrocarbon-air kinetic mechanisms, multi-phase combustion 


processes, and engine/propulsion component(s) characterization. 
 2.3.14
Novel combustor concepts that advance/enhance the state-of-the-art in


hypersonic propulsion to improve system performance, operability, 


reliability and reduce cost.  Analytical and/or experimental efforts are 


encouraged; as well as collaborative efforts that leverage technology from 


on-going research activities. 
2.4   Acoustics 

Current day aviation design practice requires detailed understanding of the acoustic performance of vehicles and components to achieve overall system design objectives. Commercial aircraft must meet stringent noise requirements to be certified for flight and be competitive in the marketplace. Military vehicles have seen increasing importance for acoustic emissions to meet operational performance goals. Space vehicles being designed for NASA’s Exploration Initiative require predictions of the acoustic environment experienced as they travel through earth’s atmosphere. GRC conducts research to understand the fundamental physics responsible for noise generation and mitigation. Additionally, capability is developed to model, analyze, and predict acoustic levels for aerospace applications, as mentioned above, with a primary research focus on civil aviation noise reduction.

Specific areas of interest include:

      2.4.1
Efficient algorithms, non-reflecting boundary conditions, and 
simulation capability to predict turbomachinery broadband noise.  As 
well as a plan to validate the capability using experimental data obtained 
in model- or full- scale tests. 

     2.4.2
The development of source and directivity models to predict the jet noise 



from non-axisymmetric nozzles and the comparison of the results 




with experimental data. It is desirable to develop a model that can be used 



for design purposes that can guide future nozzle development for 




advanced aircraft.  The design space should include nozzle geometric 



parameters such as the nozzle aspect ratio, internal noise sources such as 



mixers, shielding from adjacent jets, temperature, velocity, and turbulence 



properties. 
       2.4.3
In support of ongoing efforts on ARES I-1 and ARES I vehicles, review 


state-of-the-art space flight vehicle acoustic environment development 


methodology. Identify strengths and weaknesses and propose and 



develop alternative approaches to improve accuracy of environment 


definition. Validate approaches using data from wind tunnel tests and 


reports.  Propose suitable wind tunnel tests, within the existing program 


definition, to reduce project risk and improve environment predictions. 


Provide wind tunnel test guidance and support for model development, 


instrumentation definition and installation, data acquisition, and analysis.

2.5   Inlets and Nozzles

Highly-integrated, high performance inlets and nozzles are critical for the development of future aerospace propulsion systems.  Advanced numerical codes and unique concepts are required to advance the technology for aircraft inlet and nozzle systems. Both steady-state and time-dependent analytical solutions and diagnostic (or bench-mark) data are required for conditions ranging from low subsonic through hypersonic speeds.  Physics-based models, numerical solutions, and validation data are required to define/predict basic flow properties (e.g., turbulence, transition, boundary layers, boundary-layer bleed, diffusion, jet mixing, separated flow, heat transfer, and surface cooling, etc.) and to predict isolated and integrated component performance (e.g., inlet/fan interaction effects, external spillage, inlet stability, ejector operation, and augmentor operation, etc.).
The specific area of interest is: 

       2.5.1
Novel concepts for inlets, mixers, augmentors, ejectors, and nozzles are 



sought for all flight regimes powered by rotor, turboprop, turbojet, 




turbofan, or ramjet propulsion systems.  

2.6  Icing
Advancing the technology for safe and efficient aircraft operation in atmospheric icing conditions requires a better understanding of the micro-physical phenomena associated with the accretion and growth of ice, and the attendant aerodynamic effects.  Research into the aerodynamics of ice contaminated aircraft, including but not limited to, flow separation, turbulence modeling, unsteady flow behavior over complex surfaces, transition physics, and flow over rough surfaces, is needed to better understand and predict performance changes for such vehicles. This research will lead to the development of improved engineering tools for design, testing, and certification of all classes of modern aircraft and rotorcraft.

Specific areas of interest include: 
       2.6.1
Identification of the relevant physical processes that govern ice growth on 



aircraft surfaces and quantification of their important temporal and spatial 



scales.
       2.6.2
Development of innovative approaches to the measurement of important 


ice growth physical processes such as, water film dynamics over ice 


surfaces, roughness characterization and its effects on water film flow as 


well as air flow, water droplet and ice crystal dynamics and 



thermodynamics, and 
phase change processes on complex surfaces.
       2.6.3
Innovative approaches to icing physics model development based upon the 


investigations described in (2.6.1) and (2.6.2). Incorporation of new icing 



physics models into existing ice accretion computational simulation 



methods.
       2.6.4
Development of innovative approaches for simulation of icing cloud 


conditions within ground-based icing test facilities.
       2.6.5
Development and application of scaling methods for both ice growth and 


thermal system modeling.
       2.6.6
Investigations into the aerodynamics of ice contaminated aircraft surfaces. 


Identification of critical physical processes leading to premature stall, 


increased drag, and changes to pitching moment.
3.0   In-Space Propulsion
The In-Space Propulsion area is focused on research and technology development of low cost, highly reliable, highly efficient space propulsion components and systems for Science and Exploration missions.  These areas include: Solar electric propulsion, advanced chemical propulsion and propellant system components.

Specific areas of interest include:

3.1       Solar electric propulsion thrusters, power processing units and associated    modeling techniques for increased performance, lifetime prediction and test validation.

3.2
Advanced chemical engine systems modeling, test characterization and model validation for ignition, performance, combustion stability and thermal management.

3.3
Technologies, techniques and models for cryogenic fluid measurement, acquisition, distribution and thermal management.

4.0   Power

The Aerospace power discipline is focused on research and technology development of aerospace power systems.  Power technologies include photovoltaic, batteries and fuel cells, energy storage, thermal energy conversion, power management and distribution and electronic components.   This area also includes space and extraterrestrial environments as related to power system performance.

Specific areas of interest include:

4.1    
Photovoltaic device technologies, including measurement/characterization        
for high altitude, space, lunar and planetary based applications.                
Objectives include low cost/high reliability, high specific energy 
components and arrays.

4.2       Battery and fuel cell materials, electrochemical characterization of single 
cells and stacks, battery charge/discharge control methodologies, system 
modeling and analysis including test validation for increased performance, 
lifetime and specific energy.

4.3
Energy storage, recovery and control technologies inclusive of flywheels 

4.4
Thermal energy conversion, heat rejection, and control techniques in                               
support of high performance solar, radioisotope and fission-based systems.

4.5
Electronic device research and technology, characterization for extreme 
environments and aerospace applications.

4.6
Electrical components and modular power technologies including 
actuators

4.7
Performance characterization, through modeling and test, of deleterious 
space and extraterrestrial environments on space power system 
components. Research and technology development of coatings, materials 
and techniques applied to mitigate identified power systems and 
component performance impacts.

5.0   Instrumentation, Sensors, Electronics and Controls
5.1   Sensors and Electronics 

The objective is to conduct research and development in sensing concepts, sensor technology, high temperature electronics and related areas such as materials and materials processing techniques. Emphasis is on developing advanced capabilities for measurement and control of aerospace propulsion systems, particularly for harsh environments and safety applications. The technologies being developed have application to future launch vehicles, air & space vehicles, and ground systems. 
Specific areas of interest include: 

5.1.1  
Thin film sensors for temperature, strain, heat flux and flow measurements

5.1.2  
Chemical species sensors for leak detection, and emission and safety  
 
monitoring

5.1.3  
Silicon carbide (SiC) crystal growth and SiC-based electronic devices and 
sensors

5.1.4    Micro-ElectroMechanical Systems (MEMS), e.g., pressure, acceleration, 
flow measurements

5.1.5    Nanotechnology for harsh environment sensors and electronic devices

5.1.6    Packaging technology for sensors and electronic devices

GRC facilities are equipped to fabricate sensors and electronic devices in micro/nano scales. Facilities include crystal growth facilities, cleanrooms for device fabrication, packaging laboratory, and facilities for test and evaluation of the sensors and devices.

5.2   Optical Instrumentation and Non-Destructive Evaluation (NDE)
The objective is to conduct research to develop novel measurement capabilities and advanced data processing for aerospace flight and ground testing and to design advanced photonic systems for space exploration.   Emphasis is on developing diagnostic methods and other flow imaging techniques; NDE technologies; rotor dynamic systems for structural health monitoring; and optics and electronics hardware for space applications. 

Specific areas of interest include: 
5.2.1   
Planar optical diagnostics for flow field measurements and optical systems 
build up

5.2.2   
Integration of NDE and Finite element modeling and image visualization

5.2.3   
Development of acoustics, tomography and radiography sciences and 


facilities operations

5.2.4    Propulsion health monitoring system development and instrumentation

5.2.5    Firmware and software for electronic platforms in harsh environments
5.2.6    Structural health monitoring theory and physics based modeling
6.0   Communication and Navigation

The Space Communications area is focused on research and technology development of low cost, reliable and efficient components and systems for Science, Operations, Exploration and Aeronautics Missions.
The specific area of interest is:
            6.1    Investigation of ferroelectric materials for frequency and phase agile 


         microwave components and systems. These efforts are relevant to the 

         development of tunable
microwave components such as resonators, filters 

         and phase shifters required to develop advanced communications systems 

         such as electronically steerable
phased array antennas in support of NASA   
 
         missions.
7.0   Bioscience and Technology
The Bioscience and Technology area is focused on research and development in biological systems and applying this knowledge to improve the performance of humans, human systems and physical systems in space as well as on Earth.

Specific areas of interest include:

7.1   
Analysis, modeling and testing of biological systems and components 
using advanced imaging and modeling tools.

7.2   
Development of novel noninvasive optical probes for interrogating 
biological and physical systems.

7.3   
Computational and analytical modeling of complex interactive systems.

8.0    Microgravity Research
Microgravity research focuses on elucidating the effects of microgravity and reduced gravity environments physical, chemical and biological processes and phenomena and applying this knowledge to develop advanced technologies for space exploration.  

Specific areas of interest include:


8.1   Developing novel sensors, analytical tools, and strategies for fire prevention, 

        detection and suppression in exploration environments for microgravity and 

         reduced-gravity conditions.


8.2   Analytical and computational modeling multiphase systems including liquid 

        acquisition and management in microgravity.


8.3   Analysis and design of physical and chemical processes for In situ Resource 

        utilization on the moon and Mars.


8.4   Development of sensors for the detection of fire and for environment 

  
        monitoring including detection of particulate matter.


8.5   Development of advanced spacecraft thermal control technologies.

III. PROPOSAL AND SUBMISSION INFORMATION

This NASA Research Announcement (NRA) entitled RESEARCH AND TECHNOLOGY GLENN RESEARCH CONTRACTS solicits contract proposals for research and development to advance the state-of-the-art in technologies being developed in support of NASA missions. The response to this solicitation is limited to the Specific Area of Interest level.  The proposal is permitted to address more than one specific area of interest.  While there is no overall size limitation, the proposal must provide the information described in the next paragraph.  The proposer is encouraged to review, “1852.235-72 Instructions for Responding to NASA Research Announcements” which can be found in Appendix A.  Note that this document provides general information.  The proposer is required to respond to the specific requirements contained in this solicitation. To the extent that the provisions of Appendix A conflict with the solicitation, the solicitation controls.   
The following elements must be addressed in the proposal.  These elements reflect the standard outline in a Statement of Work (SOW) which is required of all contracts. Since the award of this solicitation will be a contract, the proposal is required to provide the following information:
1. Scope of the entire Proposal

2. Objective(s), herein, refers to “Specific Area of Interest”. 


- For each objective, the proposal is to provide a detailed technical description of the work to be performed.


- For each objective, the technical plan is limited to 3 pages when printed in MS Word in Size 12 font.    

3. Tasks and Milestones organized by Specific Area of Interest, per year, for a period of up to 5 years.

4. Budget per Specific Area of Interest, per year, for a period of up to 5 years using the required format in Appendix B. 

5. Deliverables per Specific Area of Interest, per year, for a period of up to 5 years.

6. Utilization Plan for GRC analytical and experimental facilities.  Within this plan, the proposer is required to submit a detailed description of the efforts which will be used to protect the data (intellectual property) which is being developed under the resulting contract. 

7.  Small Business Subcontracting Plan (Not applicable $500,000 and under.)

(a) In accordance with the clause at FAR 52.219-9 (Alt II), this solicitation requires the submission of a Small Business Subcontracting Plan at the same time that the offerer submits its initial proposal. 

(b) Offerers are advised that NASA encourages the inclusion of the following goals in the proposed Subcontracting Plan:  

(1) an overall Small Business subcontracting goal of 16%. 

(2) which incorporates a Small Disadvantaged Business (SDB) subcontracting goal

      of 4%. 

(3) a Women-Owned Small Business (WOSB) subcontracting goal of 3%. 

(4) a Historically Black Colleges and Universities (HBCU) / Other Minority

     Educational Institutions (OMEI) subcontracting goal of 1%. 

(5) a Historically Underutilized Business (HUB) Zone subcontracting goal of 3%.  

(6) a Veteran-owned Small Business (VOSB) subcontracting goal of 1%, and 

(7) a Service-disabled Veretan-0wned Small Business (SDVOSB) subcontracting

      goal of 1%. 

     (c) For solicitation purposes only, the preceding goals are expressed as percentages of the total proposed contract value as opposed to only a percentage of proposed total planned subcontracting dollars.  For the offerer's subcontracting plan, however, in order to parallel SF294 and SF295 subcontracting reporting, the resultant dollar goals are to be converted, i.e., reflected, as percentages based on total subcontracted dollars.  The Offerer's Subcontracting Plan will be evaluated by the Government as stated elsewhere in this solicitation.  
The proposers are requested to provide the (1) the specific location (address or addresses for prime and proposed major subcontractors) where auditable cost information physically resides that supports amounts proposed; (2) the person or persons (name, address, phone number, and e-mail address) who can be contacted by DCAA to provide audit information for the prime Offeror, (3) the person or persons (name, address, phone number, and e-mail address) who can be contacted by DCAA to provide audit information for companies, partners (in a teaming, joint venture or partnership situation) or proposed major subcontractor(s); and (4) the name and address of the cognizant DCAA field audit office to which electronic and hardcopy proposals were sent.  
It is NASA’s policy to reduce fee/profit objectives dollar-for-dollar for imputed facilities capital cost of money. The Offeror may elect to forego the development of facilities capital cost of money and attendant profit/fee objective reduction.

All contract proposals submitted in response to this solicitation must be submitted in electronic format filed to a CD and postmarked and/or delivered by midnight April 30, 2007. LATE PROPOSALS WILL NOT BE ACCEPTED.   The package containing the CD and a cover letter, listing all areas of interest, by index number, contained in the proposal, is to be addressed and/or delivered to:

Dr. Marla Perez-Davis

MS  3-5

NASA Glenn Research Center

21000 Brookpark Rd.

Cleveland, OH 44135

The proposal must be prepared in Microsoft Office Products – Word format using a size 12 font.  While there is no limit to the overall size of the proposal, the proposal must contain all of the required sections described, above.  

IV.   PROPOSAL REVIEW, EVALUATION AND SELECTION

Proposal Review
NASA Civil Service personnel will be in charge of and direct all aspects of the review and selection processes.  This peer review process will be managed by the Selecting Official (SO) who is the Director of the Research and Technology Directorate at GRC.   The SO will identify and invite peers to serve on the review panel(s), monitor deliberations of the panel(s), and address any conflicts of interest that may occur.  Government employees who are involved in the peer review process are bound by Government law and regulation not to make unauthorized disclosure of trade secrets and confidential commercial and financial information contained in the proposals.  Each proposal that meets all of the criteria in Section III will be deemed, accepted, and will be peer reviewed utilizing the following evaluation criteria. 
Proposal Evaluation
Each accepted proposal will be reviewed by a minimum of three peers utilizing the following three evaluation factors.  For this review, the factors are weighted as noted.
1. Technical Quality 
The technical quality of the proposal will be assessed based upon the ratings of the following criteria which will be equally weighed:

1a. Technical Merit:  Evaluation of intrinsic merit includes consideration of the following factors: 

- Overall scientific or technical merit of the proposal and/or unique and 
innovative methods, approaches, concepts, or advanced technologies 
demonstrated by the proposal.  These efforts shall enhance the nation’s 
science and engineering talent pool through educational opportunities for 
faculty, graduate and undergraduate students.

- Evaluation against the state-of-the-art.  Review panels are instructed not to 
compare proposals to each other, but each has an assessment of the current 
state-of-the-art.
1b. Past Experience 

       - Proposer has demonstrated past experience in this technical area and has      
made substantial contributions in the technical proposed areas.

       - Proposer has demonstrated past experience with formulating and managing 
diverse research/educational programs with university personnel.

1c. Key Personnel

- The qualifications, capabilities, and experience of the proposed principal 
investigator, team leader, or key personnel are critical in achieving the 
proposal objectives.
2. Utilization Plan 
- Proposers capabilities, related experience, facilities, techniques, or unique combination of these which can be integrated into a plan which provides frequent interaction and communication between the proposers key personnel and GRC personnel resulting in a collaborative relationship leveraging GRC analytical and experimental facilities to: advance the state-of the-art, develop technology innovations, and strengthen the core research and technology capabilities at NASA GRC.


- A well thought out plan that protects the intellectual property that will result 
from this contractual effort. 

3.  Cost 
Evaluation of the cost of a proposed effort shall include the realism and reasonableness of the proposed cost, and the comparison of that proposed cost to available funds.  Low cost, while desirable, does not offset the importance of realism and reasonableness of the proposed budget.   Review panels evaluate cost realism and reasonableness; however, comparison of the proposed cost to available funds is performed by the SO.
RELATIVE IMPORTANCE OF EVALUATION CRITERIA

A.  Technical Quality and Utilization Plan are approximately equal in importance, and combined together, both are significantly more important than Cost.   

B.  Within the Technical Quality Factor: Technical Merit, Past Performance, and Key Personnel are all equally weighted.     

C.  Relative Importance of Price:
All evaluation factors other than cost, when combined, are— 

Greater than cost.

Proposal Selection

Once the evaluations have been completed, the peer review panel(s) develops a recommendation for selection based on the results of each proposal’s evaluation.  The panel chair will present the recommendations to the SO.  The SO will then select the proposals to be funded.  This final selection results from a process in which the merit of the proposal is balanced with programmatic requirements and available budgetary resources.
V.   CONTRACT AWARDS

Once a decision has been made, the Selecting Official will inform each proposer of the selection or declination of his/her proposal by postal letter.  Within this notice will be instructions for a debriefing should a proposer decide to request one.  Please note that this correspondence does not constitute an award to the selected proposer nor a commitment to transfer funds.  Upon selection, a negotiation phase will occur between the proposer and contract officials at GRC.  During this phase, NASA GRC may elect to offer partial selection of the total proposal.  It is anticipated that this partial selection will occur at either the objective (Specific Area of Interest) or task level.  
If selected for a contract award, any proposer whose work under the contract is expected to generate data exempt from public disclosure will be required to execute an appropriate nondisclosure agreement.   During the negotiation phase, the permitted use(s) of this data will be discussed and agreed to by GRC and the proposer.  Those terms will be incorporated into the final nondisclosure agreement which will be signed by GRC and the proposer.  

The current NRA schedule allocates approximately one month for this negotiation phase.  NASA GRC plans to award the selected contracts in mid to late June, 2007.

VI.   POINT OF CONTACT

Additional information, general questions and comments about the topic areas and NRA processes may be directed to: 

Dr. Marla Perez-Davis

Chief, Projects Liaison and Integration Office

Research and Technology Directorate

NASA Glenn Research Center

E-mail: Marla.E.Perez-Davis@nasa.gov
Note: Proposals shall not be submitted to this E-mail address. Proposals shall be submitted as described in Section III above.

No communication concerning this solicitation may be made to any other NASA official other than those specifically listed in this solicitation.
APPENDIX A

1852.235-72 Instructions for Responding to NASA Research Announcements.

As prescribed in 1835.070(c), insert the following provision:

INSTRUCTIONS FOR RESPONDING TO

NASA RESEARCH ANNOUNCEMENTS

(NOVEMBER 2004)

     (a)  General.

            (1)  Proposals received in response to a NASA Research Announcement (NRA) will be used only for evaluation purposes. NASA does not allow a proposal, the contents of which are not available without restriction from another source, or any unique ideas submitted in response to an NRA to be used as the basis of a solicitation or in negotiation with other organizations, nor is a pre-award synopsis published for individual proposals.

            (2)  A solicited proposal that results in a NASA award becomes part of the record of that transaction and may be available to the public on specific request; however, information or material that NASA and the awardee mutually agree to be of a privileged nature will be held in confidence to the extent permitted by law, including the Freedom of Information Act.

            (3)  NRAs contain programmatic information and certain requirements which apply only to proposals prepared in response to that particular announcement. These instructions contain the general proposal preparation information which applies to responses to all NRAs.

            (4)  A contract, grant, cooperative agreement, or other agreement may be used to accomplish an effort funded in response to an NRA. NASA will determine the appropriate award instrument. Contracts resulting from NRAs are subject to the Federal Acquisition Regulation and the NASA FAR Supplement. Any resultant grants or cooperative agreements will be awarded and administered in accordance with the NASA Grant and Cooperative Agreement Handbook (NPR 5800.1).

            (5)  NASA does not have mandatory forms or formats for responses to NRAs; however, it is requested that proposals conform to the guidelines in these instructions. NASA may accept proposals without discussion; hence, proposals should initially be as complete as possible and be submitted on the proposers' most favorable terms.

            (6)  To be considered for award, a submission must, at a minimum, present a specific project within the areas delineated by the NRA; contain sufficient technical and cost information to permit a meaningful evaluation; be signed by an official authorized to legally bind the submitting organization; not merely offer to perform standard services or to just provide computer facilities or services; and not significantly duplicate a more specific current or pending NASA solicitation.

     (b)  NRA-Specific Items.  Several proposal submission items appear in the NRA itself: the unique NRA identifier; when to submit proposals; where to send proposals; number of copies required; and sources for more information. Items included in these instructions may be supplemented by the NRA.

     (c)  The following information is needed to permit consideration in an objective manner. NRAs will generally specify topics for which additional information or greater detail is desirable. Each proposal copy shall contain all submitted material, including a copy of the transmittal letter if it contains substantive information.

            (1)  Transmittal Letter or Prefatory Material.

                   (i)   The legal name and address of the organization and specific division or campus identification if part of a larger organization;

                   (ii)  A brief, scientifically valid project title intelligible to a scientifically literate reader and suitable for use in the public press;

                   (iii) Type of organization: e.g., profit, nonprofit, educational, small business, minority, women-owned, etc.;

                   (iv) Name and telephone number of the principal investigator and business personnel who may be contacted during evaluation or negotiation;

                    (v) Identification of other organizations that are currently evaluating a proposal for the same efforts;

                    (vi) Identification of the NRA, by number and title, to which the proposal is responding;

                    (vii) Dollar amount requested, desired starting date, and duration of project;

                    (viii) Date of submission; and

                     (ix) Signature of a responsible official or authorized representative of the organization, or any other person authorized to legally bind the organization (unless the signature appears on the proposal itself).

            (2)  Restriction on Use and Disclosure of Proposal Information. Information contained in proposals is used for evaluation purposes only. Offerors or quoters should, in order to maximize protection of trade secrets or other information that is confidential or privileged, place the following notice on the title page of the proposal and specify the information subject to the notice by inserting an appropriate identification in the notice. In any event, information contained in proposals will be protected to the extent permitted by law, but NASA assumes no liability for use and disclosure of information not made subject to the notice.

Notice

Restriction on Use and Disclosure of Proposal Information

The information (data) contained in [insert page numbers or other identification] of this proposal constitutes a trade secret and/or information that is commercial or financial and confidential or privileged. It is furnished to the Government in confidence with the understanding that it will not, without permission of the offeror, be used or disclosed other than for evaluation purposes; provided, however, that in the event a contract (or other agreement) is awarded on the basis of this proposal the Government shall have the right to use and disclose this information (data) to the extent provided in the contract (or other agreement). This restriction does not limit the Government's right to use or disclose this information (data) if obtained from another source without restriction.

(3) Abstract. Include a concise (200-300 word if not otherwise specified in the NRA) abstract describing the objective and the method of approach.

            (4)  Project Description.

                   (i)   The main body of the proposal shall be a detailed statement of the work to be undertaken and should include objectives and expected significance; relation to the present state of knowledge; and relation to previous work done on the project and to related work in progress elsewhere. The statement should outline the plan of work, including the broad design of experiments to be undertaken and a description of experimental methods and procedures. The project description should address the evaluation factors in these instructions and any specific factors in the NRA. Any substantial collaboration with individuals not referred to in the budget or use of consultants should be described. Subcontracting significant portions of a research project is discouraged.

                   (ii)  When it is expected that the effort will require more than one year, the proposal should cover the complete project to the extent that it can be reasonably anticipated. Principal emphasis should be on the first year of work, and the description should distinguish clearly between the first year's work and work planned for subsequent years.

            (5)  Management Approach. For large or complex efforts involving interactions among numerous individuals or other organizations, plans for distribution of responsibilities and arrangements for ensuring a coordinated effort should be described.

            (6)  Personnel. The principal investigator is responsible for supervision of the work and participates in the conduct of the research regardless of whether or not compensated under the award. A short biographical sketch of the principal investigator, a list of principal publications and any exceptional qualifications should be included. Omit social security number and other personal items which do not merit consideration in evaluation of the proposal. Give similar biographical information on other senior professional personnel who will be directly associated with the project. Give the names and titles of any other scientists and technical personnel associated substantially with the project in an advisory capacity. Universities should list the approximate number of students or other assistants, together with information as to their level of academic attainment. Any special industry-university cooperative arrangements should be described.

            (7)  Facilities and Equipment.

                   (i)   Describe available facilities and major items of equipment especially adapted or suited to the proposed project, and any additional major equipment that will be required. Identify any Government-owned facilities, industrial plant equipment, or special tooling that are proposed for use. Include evidence of its availability and the cognizant Government points of contact.

                    (ii)  Before requesting a major item of capital equipment, the proposer should determine if sharing or loan of equipment already within the organization is a feasible alternative. Where such arrangements cannot be made, the proposal should so state. The need for items that typically can be used for research and non-research purposes should be explained.

            (8)  Proposed Costs (U.S. Proposals Only).

                   (i)   Proposals should contain cost and technical parts in one volume: do not use separate "confidential" salary pages. As applicable, include separate cost estimates for salaries and wages; fringe benefits; equipment; expendable materials and supplies; services; domestic and foreign travel; ADP expenses; publication or page charges; consultants; subcontracts; other miscellaneous identifiable direct costs; and indirect costs. List salaries and wages in appropriate organizational categories (e.g., principal investigator, other scientific and engineering professionals, graduate students, research assistants, and technicians and other non-professional personnel). Estimate all staffing data in terms of staff-months or fractions of full-time.

                   (ii)  Explanatory notes should accompany the cost proposal to provide identification and estimated cost of major capital equipment items to be acquired; purpose and estimated number and lengths of trips planned; basis for indirect cost computation (including date of most recent negotiation and cognizant agency); and clarification of other items in the cost proposal that are not self-evident. List estimated expenses as yearly requirements by major work phases.

                    (iii) Allowable costs are governed by FAR Part 31 and the NASA FAR Supplement Part 1831 (and OMB Circulars A-21 for educational institutions and A-122 for nonprofit organizations).

                    (iv) Use of NASA funds--NASA funding may not be used for foreign research efforts at any level, whether as a collaborator or a subcontract. The direct purchase of supplies and/or services, which do not constitute research, from non-U.S. sources by U.S. award recipients is permitted. Additionally, in accordance with the National Space Transportation Policy, use of a non-U.S. manufactured launch vehicle is permitted only on a no-exchange-of-funds basis.

            (9)  Security. Proposals should not contain security classified material. If the research requires access to or may generate security classified information, the submitter will be required to comply with Government security regulations.

            (10)  Current Support. For other current projects being conducted by the principal investigator, provide title of project, sponsoring agency, and ending date.

            (11)  Special Matters.

                     (i)   Include any required statements of environmental impact of the research, human subject or animal care provisions, conflict of interest, or on such other topics as may be required by the nature of the effort and current statutes, executive orders, or other current Government-wide guidelines.

                    (ii) Identify and discuss risk factors and issues throughout the proposal where they are relevant, and your approach to managing these risks.

                        (iii)  Proposers should include a brief description of the organization, its facilities, and previous work experience in the field of the proposal. Identify the cognizant Government audit agency, inspection agency, and administrative contracting officer, when applicable.

     (d)  Renewal Proposals.

            (1)  Renewal proposals for existing awards will be considered in the same manner as proposals for new endeavors. A renewal proposal should not repeat all of the information that was in the original proposal. The renewal proposal should refer to its predecessor, update the parts that are no longer current, and indicate what elements of the research are expected to be covered during the period for which support is desired. A description of any significant findings since the most recent progress report should be included. The renewal proposal should treat, in reasonable detail, the plans for the next period, contain a cost estimate, and otherwise adhere to these instructions.

            (2)  NASA may renew an effort either through amendment of an existing contract or by a new award.

     (e)  Length.  Unless otherwise specified in the NRA, effort should be made to keep proposals as brief as possible, concentrating on substantive material. Few proposals need exceed 15-20 pages. Necessary detailed information, such as reprints, should be included as attachments. A complete set of attachments is necessary for each copy of the proposal. As proposals are not returned, avoid use of "one-of-a-kind" attachments.

     (f)  Joint Proposals.

           (1)  Where multiple organizations are involved, the proposal may be submitted by only one of them. It should clearly describe the role to be played by the other organizations and indicate the legal and managerial arrangements contemplated. In other instances, simultaneous submission of related proposals from each organization might be appropriate, in which case parallel awards would be made.

            (2)  Where a project of a cooperative nature with NASA is contemplated, describe the contributions expected from any participating NASA investigator and agency facilities or equipment which may be required. The proposal must be confined only to that which the proposing organization can commit itself. "Joint" proposals which specify the internal arrangements NASA will actually make are not acceptable as a means of establishing an agency commitment.

     (g)  Late Proposals. Proposals or proposal modifications received after the latest date specified for receipt may be considered if a significant reduction in cost to the Government is probable or if there are significant technical advantages, as compared with proposals previously received.

     (h)  Withdrawal. Proposals may be withdrawn by the proposer at any time before award. Offerors are requested to notify NASA if the proposal is funded by another organization or of other changed circumstances which dictate termination of evaluation.

     (i)   Evaluation Factors.

           (1)  Unless otherwise specified in the NRA, the principal elements (of approximately equal weight) considered in evaluating a proposal are its relevance to NASA's objectives, intrinsic merit, and cost.

            (2)  Evaluation of a proposal's relevance to NASA's objectives includes the consideration of the potential contribution of the effort to NASA's mission.

            (3)  Evaluation of its intrinsic merit includes the consideration of the following factors of equal importance:

                   (i)   Overall scientific or technical merit of the proposal or unique and innovative methods, approaches, or concepts demonstrated by the proposal.

                   (ii)  Offeror's capabilities, related experience, facilities, techniques, or unique combinations of these which are integral factors for achieving the proposal objectives.

                   (iii) The qualifications, capabilities, and experience of the proposed principal investigator, team leader, or key personnel critical in achieving the proposal objectives.

                   (iv) Overall standing among similar proposals and/or evaluation against the state-of-the-art.

            (4)  Evaluation of the cost of a proposed effort may include the realism and reasonableness of the proposed cost and available funds.

     (j)  Evaluation Techniques. Selection decisions will be made following peer and/or scientific review of the proposals. Several evaluation techniques are regularly used within NASA. In all cases proposals are subject to scientific review by discipline specialists in the area of the proposal. Some proposals are reviewed entirely in-house, others are evaluated by a combination of in-house and selected external reviewers, while yet others are subject to the full external peer review technique (with due regard for conflict-of-interest and protection of proposal information), such as by mail or through assembled panels. The final decisions are made by a NASA selecting official. A proposal which is scientifically and programmatically meritorious, but not selected for award during its initial review, may be included in subsequent reviews unless the proposer requests otherwise.

     (k)  Selection for Award.

            (1)  When a proposal is not selected for award, the proposer will be notified. NASA will explain generally why the proposal was not selected. Proposers desiring additional information may contact the selecting official who will arrange a debriefing.

            (2)  When a proposal is selected for award, negotiation and award will be handled by the procurement office in the funding installation. The proposal is used as the basis for negotiation. The contracting officer may request certain business data and may forward a model award instrument and other information pertinent to negotiation.

     (l)  Additional Guidelines Applicable to Foreign Proposals and Proposals Including Foreign Participation.

          (1)  NASA welcomes proposals from outside the U.S.  However, foreign entities are generally not eligible for funding from NASA.  Therefore, unless otherwise noted in the NRA, proposals from foreign entities should not include a cost plan unless the proposal involves collaboration with a U.S. institution, in which case a cost plan for only the participation of the U.S. entity must be included. Proposals from foreign entities and proposals from U.S. entities that include foreign participation must be endorsed by the respective government agency or funding/sponsoring institution in the country from which the foreign entity is proposing. Such endorsement should indicate that the proposal merits careful consideration by NASA, and if the proposal is selected, sufficient funds will be made available to undertake the activity as proposed.

            (2)  All foreign proposals must be typewritten in English and comply with all other submission requirements stated in the NRA.  All foreign proposals will undergo the same evaluation and selection process as those originating in the U.S. All proposals must be received before the established closing date.  Those received after the closing date will be treated in accordance with paragraph (g) of this provision. Sponsoring foreign government agencies or funding institutions may, in exceptional situations, forward a proposal without endorsement if endorsement is not possible before the announced closing date.  In such cases, the NASA sponsoring office should be advised when a decision on endorsement can be expected.

            (3)  Successful and unsuccessful foreign entities will be contacted directly by the NASA sponsoring office. Copies of these letters will be sent to the foreign sponsor. Should a foreign proposal or a U.S. proposal with foreign participation be selected, NASA's Office of External Relations will arrange with the foreign sponsor for the proposed participation on a no-exchange-of-funds basis, in which NASA and the non-U.S. sponsoring agency or funding institution will each bear the cost of discharging their respective responsibilities.

             (4)  Depending on the nature and extent of the proposed cooperation, these arrangements may entail:

                    (i)   An exchange of letters between NASA and the foreign sponsor; or

                    (ii)  A formal Agency-to-Agency Memorandum of Understanding (MOU).

     (m)  Cancellation of NRA. NASA reserves the right to make no awards under this NRA and to cancel this NRA. NASA assumes no liability for canceling the NRA or for anyone's failure to receive actual notice of cancellation.

(End of provision)

APPENDIX B
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	                BUDGET SUMMARY    NASA use only
FROM _____________      TO  ______________ (performance period)

Recipient’s Costs

	
	A
	B
	C

	Direct Labor:

(salaries, wages, fringe benefits)


	
	
	

	Other Direct Costs:

   Subcontracts

    Consultants

    Equipment

    Supplies

    Travel

    Other

    Other

    Other


	
	
	

	Facilities & Administrative Costs:


	
	
	

	Other Applicable Costs:


	
	
	

	SUBTOTAL – Estimated Costs:
	
	
	

	Less:  Proposed Cost Sharing (if any):
	
	
	

	Carryover Funds (if any)

     a.  Anticipated amount:

     b.  Amount used to reduce budget
	
	
	

	TOTAL ESTIMATED COST:
	
	
	

	APPROVED BUDGET:
	
	
	


    ____________

Instructions
1.   Provide a completed budget summary sheet for year one and separate estimates for each subsequent year.

2.   Recipient’s estimated costs should be entered in Column A.   Columns B and C are for NASA use only.  

            Column C represents the approved budget.

3.   Provide as attachments detailed computations of estimates in each cost category with narratives required to fully explain proposed costs.   

            NOTICE:  INFORMATION CONTAINED ON THIS FORM IS NOT TO BE RELEASED OUTSIDE OF THE GOVERNMENT WITHOUT THE EXPRESS WRITTEN CONSENT OF THE RECIPIENT.

SPECIFIC  COSTS
1.          Direct Labor (salaries, wages, and fringe benefits):    Attachments should list number and titles of personnel, amounts of time to be devoted to the effort, and rates of pay.

2.          Other Direct Costs:  

a.
Subcontracts:   Attachments should describe the work to be subcontracted, estimated amount, recipient (if known), and the reason for subcontracting.

b.
Consultants:    Identify consultants to be used, why they are necessary, the time they will spend on the project, and rates of pay. 

c.
Equipment:    List separately.   Explain the need for items costing more than $5,000, unless a lower threshold has been established by your institution for classifying such purchases as equipment.  Describe the basis for estimated cost.  General purpose equipment is not allowable as a direct cost unless specifically approved by the contract officer.  Any equipment purchase requested to be made as a direct charge under this contract must include the equipment description, how it will be used in the conduct of the basic research proposed, why it cannot be purchased with indirect funds, and a statement certifying that the equipment will be used exclusively for research and not for general business or administrative purposes..

d.
Supplies:    For items below the threshold established for equipment, provide the general categories of needed supplies, the method of acquisition and the estimated cost.

e.
Travel:   Describe the purpose of the proposed travel in relation to the contract and provide the basis of the estimate, including information on destination and number of travelers where known.

f.
Other:   Enter the total of direct costs not covered by 2a through 2e.   Attach an itemized list explaining the need for each item and the basis for the estimate.

3.
Facilities and Administrative (F&A) Costs:   Identify F&A cost rate(s) and base(s) as approved by the cognizant Federal agency, including the effective period of the rate.   Provide the name, address, and telephone number of the Federal agency official having cognizance.  If unapproved rates are used, explain why, and include the computational basis for the F&A expense pool and corresponding allocation base for each rate.

4.
Other Applicable Costs:   Enter total, explaining the need for each item.

5.
Subtotal-Estimated Costs:   Enter the sum of items 1 through 4.

6.
Less Proposed Cost Sharing (if any):   Enter any amount proposed.   If cost sharing is based on specific cost items, identify each item and amount in an attachment.

7.
Carryover Funds (if any)   Enter the dollar amount of any funds that are expected to be available for carryover from the prior budget period    Identify how the funds will be used if they are not used to reduce the budget.   NASA officials will decide whether to use all or part of the anticipated carryover to reduce the budget.   Not applicable to 2nd-year and subsequent-year budgets submitted for the award of a multiple year grant.  

8.
Total Estimated Costs:   Enter the total after subtracting items 6 and 7b from item 5.
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