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APPENDIX A: Integrated Systems Research Programs (ISRP)

A.1 Program Overview 

The air transportation system is expected to expand by a factor of two or three within the next two decades. This expansion will similarly increase the contribution of aviation to climate change through emission of greenhouse gases, nitrogen oxides (NOx), water vapor and particulates. These environmental impacts from aviation are in conflict with the ever-increasing awareness of the need to reduce the human impact on the environment, with a particular and heightened focus on global climate change. As the Next Generation Air Transportation System (NextGen) evolves to meet the projected growth in demand for air transportation, the environmental impacts of noise and emissions could limit the ability of the system to accommodate growth. To address this growing concern, NASA has initiated the Environmentally Responsible Aviation (ERA) Project to explore and document the feasibility, benefits and technical risks of vehicle concepts and enabling technologies identified in the Aeronautics Research Mission Directorate (ARMD) Fundamental Aeronautics Program (FAP) and, in particular, the Fixed Wing (FW) Project in order to mitigate the impact of aviation on the environment.

Throughout its existence, NASA has invested in technologies aimed at improving fuel efficiency and reducing noise and emissions. Many of these technologies have directly impacted the advancement of capability present in today’s fleet, but are also applicable to the continued evolution of conventional configurations and to the realization of alternate airframe, propulsion and vehicle-system concepts. To varying degrees, NASA has invested in alternative configuration concepts, most heavily over the last decade in hybrid wing body (HWB) configurations. Other concepts such as over-the-wing nacelle configurations and strut-braced, or truss-braced wings, have been studied, but primarily on paper or in computers. Engine concepts – from turbofans with ever-increasing bypass ratios, unducted or open rotor, and boundary-layer-ingesting embedded engines – have also been studied. We are at a special time in history – a time where the need for revolutionary improvements in performance are required to overcome ever-increasing environmental and economic challenges is dovetailing with the result of years of investment toward reducing substantial technical risk of alternate configuration concepts. Combined with sustained investment in propulsion technology and propulsion-system concepts, the next major steps can be taken toward enabling this revolutionary advancement by the 2020 timeframe. The next steps are system-level experiments to demonstrate the viability and practical development of specific technologies and integration into advanced, alternative vehicle concepts.

A.2: Environmentally Responsible Aviation Program (ERA)

The ERA Project is part of the Integrated Systems Research Program (ISRP), a new effort, begun in FY2010, whose goal is to conduct research at an integrated system-level on promising concepts and technologies and explore, assess and demonstrate their benefits in a relevant environment. The integrated system-level research in this program will be coordinated with the ongoing long-term, foundational research programs within ARMD, and will focus specifically on maturing and integrating technologies in major vehicle and operational systems and subsystems for accelerated technology transition to practical application.
The ERA Project, through system-level analyses, will select promising N+2 vehicle and propulsion concepts and technologies to develop based on their potential benefit toward simultaneously reducing fuel burn, noise and emissions. These concepts and technologies will then be matured and their performance will be evaluated at the system and sub-system level in relevant environments. Among the technologies to be explored are the following:

· Unconventional aircraft configurations that have higher lift to drag ratio, reduced drag and reduced community noise;

· Drag reduction through laminar flow;

· Advanced composite structural concepts for weight reduction;

· Low NOx combustors; and

· Propulsion and airframe integration for noise reduction and fuel-burn improvements.
The ERA Project is approved to be a six-year technology development project within the ISRP. ERA is being conducted in two phases. Phase 1 spanned over the first three years from FY10-12. Phase 2 is planned to span FY13-15. A Key Decision Point Review in late FY12 evaluated the Phase 2 portfolio for approval. The ERA Program will end on September 30, 2015.

2. Project Overview

The technology goals for the N+2 vehicle capability and timeframe are a part of the National Plan for Aeronautics R&D and Related Infrastructure. The goals are shown in Table 1 in the context of multiple generations of future aircraft and are denoted as N+1, N+2, and N+3 where N signifies the latest generation of aircraft currently in operation. The N+2 goals are shown below and are relative to a reference vehicle defined as the Boeing 777 twin-aisle transport with GE90 engines that entered into service in 1997. These challenging goals represent the corners of a trade space for aircraft design. NASA has been working technologies appropriate to each corner with an eye toward enabling synergistic combinations to meet multiple goals simultaneously, the likelihood of which increases the further into the future one looks as alternative configurations become more realizable. The ERA Project activity will raise the Technology Readiness Level (TRL) of enabling vehicle technology, both airframe and propulsion, for reduced fuel burn, noise and emissions.
Table 1 — NASA's Technology Goals for Future Subsonic Vehicles
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3. Description of Solicited Combustor Technology Demonstration
NASA’s goals are to expand the viable and well-informed trade space for vehicle design decisions and enable simultaneous realization of engine noise, emissions, and performance goals. An advanced combustor for high pressure and high by-pass ratio engines is required to simultaneously meet fuel burn and NOx reduction goals.  The goals of the proposed work are to demonstrate emission goals through sector rig and full annular combustor testing and demonstrate effectiveness of conventional and alternative fuels to meet combustor performance, operability, and durability goals.  With this solicitation, NASA is seeking proposals that will mature the combustor technology identified in ERA Phase I that is capable of meeting NASA’s N+2 NOx goals into a hardware demonstration that will advance the TRL from the current TRL 4 to TRL 5 via a test campaign utilizing NASA’s CE5 and NASA’s Advanced Subsonic Combustion Rig (ASCR) test rigs as well as a full annular rig provided by the proposer. NASA will award up to 1 award to perform the solicited research.  

A sector combustor rig will be used to demonstrate improved operability over the ERA Phase I combustor over the following operational conditions:  
· Inlet temperature: ambient to 1300 deg F

· Inlet pressure: 1 to 50 atm

· Flame temperature up to 3000F 

Stability, operability and performance acceptable for commercial airline operations must be demonstrated, in part by 100 hours of operation of a full annular test rig.  The use of conventional and alternative fuels in all three test rigs: CE5, ASCR and full annular, is required to deliver a state-of-the-art emissions, performance, and fuel flexibility database to enable a large-scale engine ground demonstration for combustors to be integrated into the fleet by 2025.  This ITD will be fully successful when the full annular test rig achieves 75% LTO NOx reduction and 70% cruise NOx reduction referenced to a 2005 state of the art engine, 
Work proposed should include:
· Utilize the NASA CE-5 flametube facility to screen injector designs prior to installation in ASCR .  
· Contractor delivery of a new or refurbished multi-injector sector for evaluation at and with NASA at realistic engine conditions. Realistic engine conditions will define the combustor inlet pressure and temperature levels based on the offeror's advanced engine concept capable of meeting the N+2 NASA noise, emissions, and performance goals.
· Conduct multi-injector arc-sector design, improvement, and testing at realistic engine conditions utilizing the NASA ASCR and CE-5 facilities.
· Demonstrate burning blends of 50% alternative fuel to 50% jet fuel in NASA’s CE-5 flametube combustor and ASCR facilities, and proposer provided full annular test rig, using test injector company provided hardware. 
· Develop enabling technologies identified in the Phase I contract to a level that allows successful demonstration in the full annular rig.

· Demonstrate N+2-level NOx reduction for 100 hrs in a full-annular combustor in existing contractor facility.
· Generate additional technology development roadmaps which describe what is required to advance the technology from TRL 5 to 6.
Technologies proposed must currently be at TRL 4 at 50:1 engine pressure ratio conditions to be developed to TRL 5 during the execution of the contract and be scalable across all aircraft size classes.  Approximately $12M funding investment by NASA is anticipated for this ERA Phase 2 down-select effort.  All technical work is to be completed by March 31, 2015. 
3.1 Objective

Develop a robust, low emissions combustor concept capable of meeting the LTO (landing and take-off) and cruise NOx emissions reduction goals while contributing to the achievement of the fuel burn goal without negatively impacting carbon monoxide, unburned hydrocarbons or smoke, or particulates relative to CAEP/6 levels, at realistic N+2 engine conditions. Increased operability, stability, thermal management and performance of the combustor should be demonstrated for  100 hours in a full annular rig.  Fuel flexibility should be shown burning blends of up to 50% alternative fuel and 50% jet fuel.  The low emissions combustor should be capable of meeting the N+2 LTO NOx goal of 75% reduction from the ICAO (International Civil Aviation Organization) standard adopted at CAEP/6 (Committee on Aviation Environmental Protection). Figure 1 shows the N+2 LTO NOx goal line of 75% reduction. In addition, 70% cruise-level NOx reduction from 2005 State of the Art also is specified.
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Figure 1. LTO NOx goal of 75% reduction from the ICAO standard adopted at
CAEP/6
3.2 Approach
3.2.1 Conduct developmental testing and refinement of the selected low emissions combustor concepts from ERA Phase I to mature the enabling barrier technologies including advanced thermal management and fuel flexibility / adaptability assessment(s) for each concept.
3.2.2 Develop and support a testing program that combines the use of NASA’s CE-5 flametube and ASCR combustor rigs to accelerate injector design maturation to allow the combustor concept to meet stringent N+2 LTO NOx goals while maintaining acceptable operability at relevant N+2 engine cycle conditions.  
3.2.3 Provide complete support of emissions testing at NASA GRC and assess the multi-injector sector combustor emissions and performance data provided by NASA. NASA personnel will conduct the emissions testing, but the contractor may be required to support the test rig and instrumentation during testing at NASA GRC.

3.2.4 Report performance data from all development and technology maturation testing to NASA at the completion of tests. Fuel flexibility/adaptability assessment(s) for each concept and barrier technology development testing may continue by the Contractor while the multi-injector sector is being built-up or refurbished for the continuing high pressure testing at NASA GRC.  Injector testing and barrier technology investigations need to be completed no less than 3 months prior to full annular combustor Test Readiness Review (TRR). (R.ITD40.1308)
3.2.5 Test full annular combustor at proposer-provided test facility.  Document configuration, test facility, and test data.  

3.2.6 Document and report the low emissions combustor design, emissions and performance data, and the enabling technologies in interim reports every 3 mos and in the final report.  Present these results at interim (~9-month, ~15-month) and final reviews.

3.2.7 The contractor and NASA shall jointly analyze and obtain combustor performance and emissions data which subsequently will be used by the NASA Systems Analysis branch to determine progress towards NASA’s Subsonic System Level Metrics. (R.ITD40.1304). 
3.2.8 A Critical Design Review (CDR) will be conducted for the thermal and mechanical details of the full annular test hardware prior to fabrication.  A technology maturation roadmap (i.e., fuel flexibility/adaptability assessment, active combustion control, combustor liner material) to develop the technology from TRL 5 to 6 must be submitted to and approved by NASA. (R.ITD40.1305) 
3.2.9 Test Readiness Reviews will be held after each new fabrication, prior to testing, to ensure that the test hardware, test facility, support personnel and test procedures are ready for testing and data acquisition, reduction and control.
3.2.10 All testing and technical data gathering shall be finished by March 31, 2015. The final report shall be submitted no later than June 30, 2015.

3.3 Outcome

The desired outcome of the low emissions combustor design and testing:

· Meet the stringent LTO NOx goal of 75% reduction from CAEP/6 during multi-injector arc-sector testing at realistic N+2 engine conditions (50:1 OPR),

· Meet the stringent LTO NOx emissions goal with at least 75% reduction from CAEP/6,  during full-annular combustor testing that is scalable to N+2 engine conditions,

· Exhibit a cruise NOx reduction compared to state-of-the-art capability for an engine with thrust in the range of 30,000 to 100,000 lbs,
· Result in no increase of carbon monoxide, unburned hydrocarbons or smoke, or particulates relative to CAEP/6 levels,

· Demonstrate:

· Fuel adaptability using 50% alternative fuel and 50% jet fuel (an acceptable demonstration would be rig testing to verify that combustor emissions and performance are not adversely affected using alternative fuels.),

· Good operability with combustion stability over the complete operating range, per industry design guidelines, and 
· 100-hr durability on full-annular using testing and analysis. (R.ITD40.1307)
· Document and report the low emissions combustor design and emissions and performance data and the enabling technologies.

3.4 Deliverables

The Phase 2 award recipients are expected to deliver the following during the Phase 2 performance period:

· A schedule of tasks to be completed and major milestones that allow NASA and contractor to jointly monitor progress.

· A plan to identify, manage, mitigate and status risks that threaten the successful completion of the research.
· Weekly or bi-weekly (once every two weeks) telecom.  Contractor will present project status including schedule progress, budget status and risk status.  Schedule slips must be explained by the contractor and include a plan to mitigate delay to assure that all technical work is completed by March 31, 2015 with final reports submitted to NASA no later than June 30, 2015.  A new schedule must be provided by the contractor to NASA if schedule slip is more than 30 days.

· Kickoff meeting and accompanying briefing package.  Kickoff meeting to be held within the first month of contract award.  All presentation materials shall be uploaded to a Government secure remote data server one day prior to the kickoff meeting.
· Support for an ITD Requirements Review (IRR).  The purpose of the IRR is to baseline the top level requirements that set the scope of the proposed task.
· Documentation to support a Critical Design Review (CDR) for the full annular test hardware (see 3.2.8).  CDR documentation shall be uploaded to a Government secure remote data server no less than 2 weeks prior to CDR.

· Documentation and personnel to support Test Readiness Reviews (TRR) (see 3.2.9).  TRR documentation shall be uploaded to a Government secure remote data server no less than 2 weeks prior to TRR.
· Two Interim Project Reviews to be conducted at approximately 9 months and 15 months after contract award, with accompanying briefing packages.  All presentation materials shall be uploaded to a Government secure remote data server one day prior to the review.
· Provide injector hardware to test in NASA’s CE-5 flametube rig and for insertion into the multi-injector arc-sector hardware. Contractor provided hardware shall meet NASA Test Rig Operations Manual Requirements for the CE-5.  (R.ITD40.407 )
· Provide a new or refurbished multi-injector arc-sector with complete instrumentation package for emission testing at the NASA Glenn Advanced Subsonic Combustion Rig (ASCR) facility. Detailed information on the ASCR facility is available at http://facilities.grc.nasa.gov/ascr/.  Contractor provided hardware shall meet NASA Test Rig Operations Manual Requirements for the ASCR.  
· The contractor shall provide full annular combustor hardware. (R.ITD40.1301)

· Performance data from the screening tests of the refined designs from the flametube and sector tests and diagnostics results of all development and technology maturation testing shall be reported to NASA at the completion of screening tests.
· Combustor performance and emissions database and the N+2 engine cycle identified to establish combustor design conditions with sufficient detail for NASA to include in future N+2 vehicle studies. (R.ITD40.1306).  Database should include results from comprehensive combustor, aerothermodynamic, flowpath, and CFD analysis.
· A report detailing the development needed to take the technology from TRL 5 to 6 and the impact of the advanced technology for future applications. (R.ITD40.1305)
· Interim reports every 3 months to be uploaded to a Government secure remote data server.  

· Final Presentation with accompanying briefing package. All presentation materials shall be uploaded to a Government secure remote data server one day prior to the Final Presentation. 
· Final Report to be published as a NASA CR (Contractor Report) on the advanced low emission combustion concept and demonstrated emissions and enabling technologies based on multi-injector arc-sector and full annular combustor testing.  Final report to be uploaded to a Government secure remote data server prior to contract expiration.
Review Summary:
	Review
	Timing
	Frequency

	Kickoff
	Within first month of contract award
	Once

	IRR
	Within 2 months of contract award
	Once

	CDR
	Prior to full annular hardware fabrication
	Once

	TRR
	After every new fabrication
	As needed

	Interim Reviews
	Approx. 9 and 15 mos after contract award
	Twice

	Final Briefing
	No later than June 30, 2015
	Once


3.5 Competitive Down-Selection for Phase 2

NASA is conducting a phased acquisition involving a progressive competitive down-selection process. These are NASA’s down-select criteria: 
· Experimental test data demonstrating at least 75% reduction in LTO NOx from CAEP/6 from multi-injector arc-sector testing at realistic N+2 engine conditions. (Margin over 75% will be an evaluation criteria.) 
· Experimental test data demonstrating at least 70% reduction in cruise NOx vs. 2005 state of the art engine at realistic N+2 engine conditions.  
· Experimental test data demonstrating no increase in carbon monoxide, unburned hydrocarbons or smoke, nor particulates relative to CAEP/6 levels, at realistic N+2 engine conditions
· The above experimental test data should be presented with corresponding test conditions and a description of the facility that was used to perform the testing.  
· NASA’s evaluation of the ability to demonstrate, with both jet fuel and an alternative fuel blend with at least 50% alternative fuels, (a) good operability with combustion stability over the complete operating range, (b) durability and (c) performance. 
· NASA's evaluation of the ability of the award recipients to address the key enabling technology challenges (i.e., altitude relight, thermal management, operability, durability, and stability, over the operating range) and to refine the low emissions combustion concept identified in ERA Phase 1, and

· Availability of award recipient's resources to support the proposed work for Phase 2 with additional cost sharing.

4. Programmatic Considerations

An expenditure of approximately $12M is anticipated by NASA. A similar commitment for cost share (cash and in-kind) is highly suggested. In-kind cost share may include existing research combustor components, instrumentation, and/or rig hardware, but it must contribute to the success of the end product. The budget should be developed so that all technical work shall be completed by March 31, 2015. The value of the awards will depend on the quality of the proposals received and the cost sharing proposed.

The technical section of the proposal is the most important for selection. It must clearly describe the following:
· Relevance to the specified objectives of this solicitation.

· Background and objectives of the proposed research.

· Technical approaches.

· Traceability of the technologies to the full-scale "N+2" vehicle class.

· Level of effort to be employed.
· Grass Roots, resource-loaded schedule with milestones and specific quantifiable metrics to be used to judge progress toward achieving the proposed goal.
· 80% confidence level schedule with defined schedule uncertainty allocation at the level 4 WBS.  Include discrete risk impacts.
· Risk Management Plan including identification of risk threats (technical, cost and schedule), impact of risk threats (cost and schedule), risk mitigations, and risk disposition approach (including reserve allocation set aside)
· Work plan including a comprehensive Statement of Work.

· Cost sharing (cash and in-kind) details.
· Anticipated results and deliverables at the end of the development effort.

· Qualifications, capabilities, and experience of the team members in the activities related to the content proposed in the work plan.

· Intellectual property condition — including what type of information will be made available to the U.S. aeronautics community at the conclusion of the work. NASA would consider negotiating the intellectual property terms/conditions on a case‑by-case basis, which in part will depend on the amount cost share offered/negotiated.

· Schedule for oral presentations (Kick-off, IRR, CDR, TRR, interim reviews, and final reviews), interim quarterly reports, and final report. A travel budget to support proposed reviews and other interactions should be included in the proposal.

The science-technical-management section must not exceed 25 pages. Supporting information such as budget, resumes, and commitment letters will not be counted toward the 25 page limit.  Please see “Proposal and Submission Information” in Research Opportunities In Aeronautics (ROA)–2011, NASA Research Announcement (NRA): NNH10ZEA001N for requirements on proposal content, format, budget details, and submission procedures. Proposers should propose an appropriate level of effort (cost and duration). The estimated level of effort provided with the topic description is for general guidance.
There will be a kick-off meeting at the beginning of the award period, an IRR shortly after the kick-off meeting a CDR prior to full annular test hardware fabrication, TRRs after every major new fabrication to assure test readiness, two interim reviews, and a final review to monitor progress. Final oral presentations are to be made as part of an open technical exchange meeting for purposes of technology transfer and knowledge dissemination will be expected. These meetings are expected to be held at either the NASA Glenn Research Center or the Langley Research Center, and must be attended by at least the principal investigator for the award. At a minimum, interim progress reports are expected every 3 months; the information in these reports will be one of the factors used to determine whether adequate progress has been made.
The intent of the NRA process is to foster strategic partnerships between NASA and the awarded institutions for collaborative research and development of innovative concepts, ideas, technologies and approaches. Therefore substantial interaction with NASA researchers may be anticipated while performing work under these awards. Proposers may include as part of the proposal visits of appropriate length to a NASA Center for the purpose of coordinating the proposed work with corresponding efforts by NASA researchers.

The following information is requested to supplement the information requested in Research Opportunities In Aeronautics (ROA) – 2011, NASA Research Announcement (NRA) NNH10ZEA001N, “Additional ROA Requirements for Budget Formats”:

· Cost proposals should provide sufficient detail to allow direct and indirect rate verifications with DCAA and audit of selected costs, if necessary. It is expected that adequate price competition will be obtained and that a determination of price reasonableness will be made in accordance with FAR 15.403-3.

· Proposers should include information other than cost of pricing data (see FAR 15.403-3). Cost of pricing information will not be requested unless proposed prices appear unreasonable or unrealistically low given the proposed approach and concerns that the proposer may not be able to accomplish the effort within the proposed cost. Proposers will be advised if cost or pricing data is needed (See FAR 15.403-4).
5.  Evaluation Criteria and Basis for Award

The evaluation criteria in Appendix B, part (i) and Appendix C, paragraph C.2 of the Guidebook for Proposers Responding to a NASA Research Announcement - 2012 are superseded by the following. Every proposal will be evaluated on its own merits and not compared with other proposals. The principal elements considered in evaluating a proposal are its relevance to NASA's objectives, technical merit, effectiveness of the proposed work plan (including cost), and proposed team qualifications. Failure of a proposal to be highly rated in any one of the following elements is sufficient cause for the proposal to not be selected.

5.1. Relevance (weight 10%):

· Evaluation of a proposal's relevance to NASA's objectives includes the consideration of the potential contribution of the effort to the specific objectives and goals given in the solicitation to which the proposal is submitted.

· The evaluation process will also consider the importance of the work to the primary project objectives of advancing knowledge and understanding of the fundamental principles of flight unique to subsonic flight.

5.2. Technical Merit (weight 45%):
· Overall scientific or technical merit of the proposal, including unique and innovative methods, approaches, or concepts.

· Evaluation will also include: credibility of technical approach including a clear assessment of primary risks and a means to address them; proposer's capabilities, related experience, facilities, techniques, or unique combination of these which are integral factors for achieving the proposal's objective.

· Ability to meet NASA’s NOx emissions reduction goal at N+2 conditions based on the down selection criteria outlined in Section 3.5.

5.3. Effectiveness of the Proposed Work Plan (weight, 15%):
· Comprehensiveness of work plan, effective use of resources, cost, management approach, and proposed schedule for meeting the objectives.

· Objectives with measurable metrics toward achieving the proposer's goal must be provided, with a minimum of three milestones per year.
· Budget and risk-informed work plan developed so that all technical work shall be completed by March 31, 2015, with final reports due to NASA by June 30, 2015.   All NASA funds are to be costed by August 31, 2015.
· Documentation of approach and results in the form of final written technical reports is required to be submitted to NASA by June 30, 2015.

· A clear statement of what intellectual property is expected to be publicly available to the U.S. Aerospace Community at the conclusion of the work. NASA would consider negotiating the intellectual property terms/conditions on a case-by-case basis.

· Collaboration with NASA researchers (including joint use of facilities, sharing of materials, development of computer code modules compatible with NASA's software, and synergistic research goals) is desirable, with the objective of enhancing knowledge transfer and the long-term value of the proposed work.
· Past performance (schedule and budget) on similar testing at NASA ERA N+2 relevant conditions

· The amount of contractor cost share.
· Options may be included if a relatively modest increase in cost would result in a substantial increase in benefits for the project.  Options also may be included if a significant decrease in cost could be achieved while only modestly impacting project goals and objectives.
5.4. Proposed Team Qualifications (weight 15%):

· Experience and breadth of the team that is organized to conduct the proposed work.

· Experience of members of the proposal team in subsonic commercial aircraft engine design.

· Expertise in gas turbine engines, combustion technology, and test system development.

· Ability of the team to offer innovative approaches to address future aviation design requirements.
· Past performance of team members on combustor development relevant to NASA N+2 conditions.
5.5. Portfolio Risk Analysis (weight 15 %)

Each proposal will be assessed for the following risks:

· Cost: Risk of not completing the development within initial estimated cost (inclusive of facility sustainment failures, resource labor, and hardware development).

· Schedule: Risk of not meeting schedule due to inaccurate estimation of the total time to complete the effort. Includes inherent risk related to Integrated Technology Demonstration (ITD) duration (i.e., multiyear vs. single year effort).
· Technical: Risk of not reaching technical performance goals (emissions, performance, operability and stability) due to insufficient technical maturation. 
· Resources: Risk of key resources not available when required.

· Workforce: Risk of workforce not available…unforeseen personnel issues.

· Facilities: Risk of required facilities not being available or not prepared.

· Industry Partnership Cost Share: Risk that industry partner is unable or unwilling to enter into cost share.

· Procurement: Risk of procurement, selection or competition issues (including IP).

6. Summary of Key Information

	Expected program budget for new awards
	$12M of NASA funds. Cost share is required

	Number of new awards pending adequate proposals of merit
	1 award

	Contract End Date
	July 31, 2015

	Due date for Notice of Intent to propose (NOI)
	Not Applicable

	Due date for proposals
	February 4, 2013, 4:30 PM

	NASA objective(s) which proposals must state and demonstrate relevance to
	Every proposal must address the specified objectives and outcomes in the solicitation of this NRA.

	General information and overview of this solicitation
	See the Summary of Key Information of this NRA.

	Detailed instructions for the preparation and submission of proposals
	See the NASA Guidebook for Proposers Responding to a

	
	NASA Research Announcement — 2012 at

	
	http://www.hq.nasa.gov/office/procurement/nraguidebook/.

	Page limit for the central Science- Technical-Management section of proposal
	25 pages; see also Chapter 2 of the Guidebook for Proposers —2012.

	Submission medium
	Mail hard copy to

Contracting POC:  Melissa Merrill
NASA Glenn Research Center 

21000 Brookpark Rd, MS 60-1

Cleveland, Ohio 44135

	Web site for submission of proposal via NSPIRES
	Not Applicable

	Expected award type
	Cost Share Contract Preferred

	Funding opportunity number
	NNC13K000KS

	NASA points of contact (POC)
	Email questions to: Melissa.a.Merrill@nasa.gov

	
	Contracting POC:  Melissa Merrill

NASA Glenn Research Center 

21000 Brookpark Rd, MS 60-1

Cleveland, Ohio 44135

	
	For the Environmentally Responsible Aviation Project: 
Project Manager: Fay Collier
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