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Request for Proposals 
for

NASA Hydrogen Research at Florida Universities
Introduction

In January 2004, the NASA fiscal year 2004 budget was approved, which included funding at “$8.0 M for the Florida State University System Hydrogen Research Initiative.”  Of this amount, NASA Glenn has elected to provide approximately $2.4M to the Florida Universities under contract to the Florida Solar Energy Center.  These funds are to be used to conduct hydrogen research activities that support FSEC’s scope of work.  It is expected that the NASA funds will be received in July or August 2004.  

Thus, we will be accepting continuing and/or new proposals for the NASA Program for 2004-05. These proposals should have research activities in the following areas of work.

 SEQ CHAPTER \h \r 1Task I.

Densified Propellant Technology

Subtask A.
Transport Properties, Density and Viscosity Measurements of Subcooled Liquids

Subtask B.
Experimental and Numerical Investigations of Cryogenic Multiphase Flow

Subtask C.
New Design Concepts for Low Cost, Light Weight and More Accurate Mass Gauging Systems

Task II.
Safety and Monitoring Systems

Subtask A.
Hydrogen Sensor Technologies

Subtask B.
New Sealing Configurations and Development of Valves

Task III.
Hydrogen Storage for Spaceport and Space Vehicle Applications

Subtask A.
Evaluate Reverse Turbo Brayton Cycle (RTBC) Cryocoolers

Subtask B.
Evaluate New Concepts for Storage of liquid hydrogen and ZBO Systems

Subtask C.
Evaluate liquid hydrogen Storage at Kennedy Space Center

Task IV.
Local Hydrogen Production, Transport Liquefaction and Recovery

Subtask A.
Systems Analysis of Hydrogen Production and Utilization Technologies

Subtask B.
Evaluation of Advanced Hydrogen Production Technologies

Subtask C.
Evaluation of Hydrogen Liquefaction, Separation and Recovery Technologies

Task V.
New Propellants & Cryofuels (no work in this area by FSEC)

Task VI.
In-Space Cryogenic Fluid Management Technology Elements

Subtask A.
ZBO Pressure Control

Task VII.
Hydrogen Powered Aeropropulsion
 SEQ CHAPTER \h \r 1A full description of the scope of work is included as a separate file attachment entitled "Hydrogen Scope of Work." The attached "Hydrogen Scope of Work" document should be consulted for thorough description of the topics of interest to this solicitation.  

Eligibility Requirements

This request for proposals is open to any State University System faculty member. Collaboration with other faculty members within with other universities, and/or with industry is highly encouraged. 

Award Amount and Duration

There is no maximum or minimum amount for an award but  SEQ CHAPTER \h \r 1the general funding splits between universities is not expected to greatly change from the past two years.  The total funding for this year was $7.28 million as compared to $7.551 million last year.

Schedule

Request for Proposals Released:  July 30, 2004

Proposal Due Date:  September 10, 2004

Collaborations with Industry and Required Cost Sharing

Up to $100K of the available funding under this grant may be set aside for research collaborations with special institutions or industry.  Faculty are encouraged to propose research of specific interest to industry and develop a research collaboration in which the industry partner agrees to match the funding requested by the faculty researcher.  Matching funds from industry can be in the form of direct funding to the task PI to supplement the research; materials and supplies; equipment; loan of equipment; laboratory support, test and evaluation support; and graduate student support.  Subcontracts to industry are not anticipated under this grant program. 

Proposal Content and Evaluation Criteria 

Each proposal will be reviewed and evaluated by a selection panel that includes both NASA and FSEC personnel. The following criteria will be used to evaluate the proposal and should be considered as guidance for proposal content:

1. Technical merit of the proposed research 

· How innovative is the research?

· How technically sound is the approach?

· How well does the proposed research address the fundamental technical issues? 

· How reasonable are the proposed funding, phasing plan, and planned products?
· Qualifications of the proposing faculty 
2. For proposals that are a continuation of presently funded efforts

· What are the expected results and deliverables from this year’s effort?

· What will the next year’s activities accomplish?

· What are next year’s expected deliverables and results?

3. Alignment with needs of NASA

· Does the proposed research fall within the TRL 1-4 levels (see Attachment 2) as defined by NASA?

· How will this approach, if successful, improve the current technology?

· How well do the proposed research goals and objectives meet NASA requirements?

· Does the proposed research lend itself to eventual development; application and potential technology transfer to NASA and/or industry?

· Will the specific proposed research products be useful to NASA? Is there a plan to collaborate with NASA researchers to guide the research?

4. Potential for continued research programs

· Are there other current sources of faculty support related to the proposed research or are other funding sources being sought to leverage the proposed NASA funding?

· Is there defined collaboration within the university, with other universities, and/or with industry?

· Does the program contribute to the research infrastructure at your institution?

Proposal Format

Proposals should be clearly and concisely written, be formatted for 8.5” x 11” sheets with 1” margins, in 12-point font size, and submitted in MS Word.  Proposals should consist of a description of the proposed research (up to five pages), a one-page budget, and a one page biographical sketch if the proposer is new to the NASA program (formats are given in Attachments 3-5.) Thus, the total proposal to be submitted must not exceed seven pages.

Proposal Budget

In addition to salaries, benefits, materials and supplies, O/H, etc., the budget page should include a phasing plan that indicates the quarterly rate of expenditures over the 12 month period of performance.  Also, include the anticipated technical milestones (research progress), and the expected products or deliverables by quarter. 

NASA Requirements

· Task PI’s are required to submit a progress report every three months that will be included in a complete quarterly progress report to NASA.

· NASA intends to conduct a review of the research program every six months and provide input on the progress of the research.  Faculty coordinators and task PI’s are expected to participate in the review meetings to present progress and funding expenditures to NASA against plan.

· Task PI’s and other researchers may participate in special events, such as workshops and conferences.

· NASA has requested that periodic internal reviews be conducted on the research tasks, the frequency of which is to be determined.

Proposal Submittals
Proposals should be submitted by the individual task PI’s or by the university coordinator to David L. Block (block@fsec.ucf.edu) electronically. For collaborative proposals, please submit the individual task proposals together, adding a notation as to the collaborative nature of the proposals. An e-mail confirmation of receipt will be sent to the PI of each proposal submitted.  

Proposal Evaluation and Award

A technical review team composed of four FSEC and/or other appropriate members will evaluate the proposals.  Dr. David Block will preside as the Chair of the review committee.  The review results will be forwarded to NASA Program Managers who will make final funding decisions. PI’s will be informed of the status of their submissions and those selected for award shortly upon completion of the review process. Final adjustments and/or revisions may be required in the overall proposal, or in individual task proposals, if changes requested by NASA, including the proposal content and funding levels. 
Technology Readiness Level Description

(http://www.sei.cmu.edu/pub/documents/02.reports/pdf/02sr027.pdf)

For each TRL, descriptions are given for hardware/subsystems (HW/S), and software (SW).

1.
Basic principles observed and reported


HW/S: Lowest level of technology readiness. Scientific research begins to be 
translated into applied research and development. Examples might include paper 
studies 
of a technology’s basic properties.


SW: Lowest level of software readiness. Basic research begins to be translated into 
applied research and development. Examples might include a concept that can be 
implemented in software or analytic studies of an algorithm’s basic properties.

2.
Technology concept and/or application formulated


HW/S/SW: Invention begins. Once basic principles are observed, practical 
applications can be invented. Applications are speculative and there may be no proof or 
detailed analysis to support the assumptions. Examples are limited to analytic studies.

3.
Analytical and experimental critical function and/or characteristic proof of 
concept


HW/S: Active research and development is initiated. This includes analytical studies and 
laboratory studies to physically validate analytical predictions of 
separate elements of the 
technology. Examples include components that are not 
yet integrated or representative.


SW: Active research and development is initiated. This includes analytical studies 
to produce code that validates analytical predictions of separate software elements 
of the technology. Examples include software components that are not yet 
integrated or representative but satisfy an operational need. Algorithms run on a 
surrogate processor in a laboratory environment.

4.
Component and/or breadboard validation in laboratory environment


HW/S: Basic technological components are integrated to establish that they will 
work 
together. This is relatively “low fidelity” compared to the eventual system.  Examples 
include integration of ad hoc hardware in the laboratory.


SW: Basic software components are integrated to establish that they will work 
together. They are relatively primitive with regard to efficiency and reliability 
compared to the eventual system. System software architecture development 
initiated to include interoperability, reliability, maintainability, extensibility, 
scalability, and security issues. Software integrated with simulated current/legacy 
elements as appropriate.

5.
Component and/or breadboard validation in relevant environment


HW/S: Fidelity of breadboard technology increases significantly. The basic 
technological components are integrated with reasonably realistic supporting 
elements so it can be tested in a simulated environment. Examples include “high 
fidelity” laboratory integration of components.


SW: Reliability of software ensemble increases significantly. The basic software 
components are integrated with reasonably realistic supporting elements so that it 
can be tested in a simulated environment. Examples include “high fidelity” 
laboratory integration of software components. System software architecture 
established. Algorithms run on a processor(s) with characteristics expected in the 
operational environment. Software releases are “Alpha” versions and configuration 
control is initiated. Verification, Validation, and Accreditation (VV&A) initiated.

6.
System/subsystem model or prototype demonstration in a relevant 
environment


HW/S: Representative model or prototype system, which is well beyond that of 
TRL 5, 
is tested in a relevant environment. Represents a major step up in a technology’s 
demonstrated readiness. Examples include testing a prototype in a high-fidelity 
laboratory environment or in a simulated operational environment.


SW: Representative model or prototype system, which is well beyond that of TRL 
5, is tested in a relevant environment. Represents a major step up in software-
demonstrated readiness. Examples include testing a prototype in a live/virtual 
experiment or in a simulated operational environment. Algorithms run on 
processor of the operational environment are integrated with actual external entities. 
Software releases are “Beta” versions and configuration controlled. Software support 
structure is in development. VV&A is in process.

7.
System prototype demonstration in an operational environment


HW/S: Prototype near, or at, planned operational system. Represents a major step 
up from TRL 6, requiring demonstration of an actual system prototype in an 
operational environment such as an aircraft, vehicle, or space. Examples include 
testing 
the prototype in a test bed aircraft.


SW: Represents a major step up from TRL 6, requiring the demonstration of an 
actual 
system prototype in an operational environment, such as in a command post or 
air/ground vehicle. Algorithms run on processor of the operational environment are 
integrated with actual external entities. Software support structure is in place. Software 
releases are in distinct versions. Frequency and 
severity of software deficiency reports 
do not significantly degrade functionality or performance. VV&A completed.

8.
Actual system completed and qualified through test and demonstration


HW/S: Technology has been proven to work in its final form and under expected 
conditions. In almost all cases, this TRL represents the end of true system 
development. Examples include developmental test and evaluation of the system 
in its 

intended weapon system to determine if it meets design specifications.


SW: Software has been demonstrated to work in its final form and under expected 
conditions. In most cases, this TRL represents the end of system development. 
Examples include test and evaluation of the software in its intended system to 
determine if it meets design specifications. Software releases are production 
versions and configuration controlled, in a secure environment. Software 
deficiencies are 
rapidly resolved through support infrastructure.

9.
Actual system proven through successful mission operations


HW/S: Actual application of the technology in its final form and under mission 
conditions, such as those encountered in operational test and evaluation. Examples 
include using the system under operational mission conditions.


SW: Actual application of the software in its final form and under mission 
conditions, such as those encountered in operational test and evaluation. In almost 
all cases, this is the end of the last “bug fixing” aspects of the system development. 
Examples include using the system under operational mission conditions. Software 
releases are production versions and configuration controlled. Frequency and severity of 
software deficiencies are at a minimum.
NASA’S TECHNOLOGY READINESS LEVEL (TRL) SCALE 
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Attachment 3 – Proposal Format 

Proposal Format

(Pages 1-5)

Proposal Task Title:

Task PI and Department; Co-PI’s and Department(s)

Task PI Contact Information (phone, fax, e-mail address)

Project Summary:  The project summary should be one to three paragraphs to describe the proposed project in technical terms and explain how the proposed project will work toward the achievement of the goals and objectives as noted in the Appendix.

Project Description:  The proposed research should be described in adequate detail to indicate successful achievement of the evaluation criteria as described in the RFP.  Please include unique facilities and other capabilities that will be used to conduct the research. 

Attachment 4 – Budget Form
Budget Format

(One page)

Task PI: 

Task Title: 

Agency: NASA – Hydrogen; Project Period: 12 months

	
	
	Months
	Monthly Rate
	Fringe Benefits *
	Total ($)

	1
	Faculty 
	
	$
	$
	$

	2
	Research Assistant
	
	$
	$
	$


* Fringe Benefits:  Use your universities fringe benefits rate

	3
	Travel
	$

	4
	Materials and Supplies
	$

	5
	Publications
	$

	6
	Services
	$

	7
	Consultants
	

	8
	Subcontracts
	

	9
	OCO
	$

	10
	Tuition
	$

	11
	Total Direct Cost
	$

	12
	O/H**
	$

	13
	Total Costs
	$


**  O/H: Use your universities O/H rate. For sub-contracts, O/H is to be applied to the first $25K only.

Phasing Plan – Planned Expenditures by Quarter

	
	1st Quarter
	2nd Quarter
	3rd Quarter
	4th Quarter

	Expenditures
	$
	$
	$
	$


Milestones

1st Quarter: 

2nd Quarter: 

3rd Quarter:

4th Quarter:

Products and Deliverables

1st Quarter:

2nd Quarter:

3rd Quarter:

4th Quarter:
Attachment 5 – Biographical Sketch Form

Biographical Sketch
(one page)

Biographical sketches are limited to one page each and are required for all faculty personnel included on a proposal.  The following information must be provided:
a. Professional Preparation. A list of the individual’s undergraduate and graduate education and postdoctoral training as indicated below:

	Undergraduate Institution(s)
	Major
	Degree & Year

	Graduate Institution(s) 
	Major
	Degree & Year

	Postdoctoral Institution(s) 
	Area
	Inclusive Dates (years) 


b 
Appointments. A list, in reverse chronological order, of all the individual’s academic/professional appointments beginning with the current appointment. 

c.
Publications. (i) List up to five publications most closely related to the proposed project. (ii) List up to five other significant publications, whether or not related to the proposed project. Each reference must include: 

· Names of all authors (in the same sequence in which they appear in the publication); 

· Article (or book or journal) title; 

· Volume number; 

· Page numbers; 

· Year of publication; and 

· Web site address if available electronically 

For unpublished manuscripts, list only those submitted or accepted for publication (along with most likely date of publication). Patents, copyrights and software systems developed may be substituted for publications. Additional lists of publications, invited lectures, etc., should not be included. Only the list of 10 will be used in the review of the proposal. 

d.
Synergistic Activities. A list of up to five examples that demonstrate the broader impact of the individual’s professional and scholarly activities that focuses on the integration and transfer of knowledge as well as its creation. Examples could include, among others:  basic technology development and validation; development and/or refinement of research tools; computation methodologies, and algorithms for problem solving; contribution to the science related to the proposed project; development of technical education programs; and service on national boards and committees. 

e.
Collaborators. A list of all persons (including, where possible, their current organizational affiliations) who are currently or who have been collaborators or co-authors with the individual on a project, book, article, report, abstract or paper during the 48 months preceding the submission of this proposal. Include collaborators on this proposal. If there are no collaborators, this should be so indicated. 
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