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REIMBURSABLE SPACE ACT AGREEMENT 
BETWEEN 

THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GLENN RESEARCH CENTER 

AND GENERAL ELECTRIC COMPANY 
FOR EVALUATION OF ALTERNATIVE FUELS ON CONTRAIL FORMATION IN 

THE GRC PARTICULATE AEROSOL LABORATORY (PAL) 

ARTICLE 1. AUTHORITY AND PARTIES 

In accordance with the National Aeronautics and Space Act (51 U.S.C. § 20113(e)), this 
Agreement is entered into by the National Aeronautics and Space Administration Glenn 
Research Center, located at 21000 Brookpark Road, Cleveland, OH 44135 (hereinafter 
referred to as "NASA" or "NASA GRC") and GENERAL ELECTRIC COMPANY 
located at 1 Neumann Way, Cincinnati, OH 45215-1915 (hereinafter referred to as 
"Partner" or "GE"). NASA and Partner may be individually referred to as a "Party" and 
collectively referred to as the "Parties." 

ARTICLE 2. PURPOSE 

This Agreement shall be for the purpose of conducting a test to evaluate the effect of 
alternative fuels, including hydrogen, on contrail formation. This testing will take place 
in NASA GRC's Particulate Aerosol Laboratory (PAL) located in the Engine Research 
Building. Aircraft contrails are currently estimated as the largest impact of commercial 
aviation on climate warming and improved understanding of contrail formation 
contributes to NASA's mission to develop sustainable aviation technologies. The work 
under this Agreement is consistent with NASA's efforts to enhance understanding of 
contrail formation for new aircraft concepts with higher concentrations of water vapor 
emitted at cruise level altitudes relative to aircraft burning conventional jet fuel. 

ARTICLE 3. RESPONSIBILITIES 

A. NASA will use reasonable efforts to:

1. Provide the use of the PAL and all associated equipment, support systems, and
facilities necessary to operate the research test rig for the purpose of conducting the test
activity under this Agreement. Subsystems may include the following:
Liquid Nitrogen (LN2), Altitude Exhaust, electric heater, H20 spray chamber, Optical
Lidar System (ice crystal measurements), Particulate Diagnostics, NASA Optical System
(Mie scattering ice particulate measurements), and Plume prediction code output.

2. Provide engineering and software support to develop the rig data acquisition program
necessary to acquire and reduce raw aerodynamic, thermal, mechanical, and optical
diagnostic data and provide measured and calculated data in engineering units to GE. The
rig data acquisition program will include real-time displays and printouts of performance
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ARTICLE 25. APPLICABLE LAW 

U.S. Federal law governs this Agreement for all purposes, including, but not limited to, 
determining the validity of the Agreement, the meaning of its provisions, and the rights, 
obligations and remedies of the Parties. 

ARTICLE 26. INDEPENDENT RELATIONSHIP 

This Agreement is not intended to constitute, create, give effect to or otherwise recognize 
a joint venture, partnership, or formal business organization, or agency agreement of any 
kind, and the rights and obligations of the Parties shall be only those expressly set forth 
herein. 

ARTICLE 27. LOAN OF GOVERNMENT PROPERTY 

The Parties shall enter into a NASA Form 893, Loan of NASA Equipment, for NASA 
equipment loaned to Partner. 

ARTICLE 28. SIGNATORY AUTHORITY 

The signatories to this Agreement covenant and warrant that they have authority to 
execute this Agreement. By signing below, the undersigned agrees to the above terms 
and conditions. 

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 
GLENN RESEARCH CENTER 

BY: ___________ _ 
Timothy P. McCartney 
Director, Aeronautics 

DATE: _________ _ 
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GENERAL ELECTRIC COMPANY 

BY: K,<m� HowCAAJ..
Kimberly m:�rd 
Sr. Contracts Manager 

DATE:_4/13/2023 ____ _ 
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