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Back to ResultsZero Boil-Off Methods for Large Scale Liquid Hydrogen Tanks Using Integrated Refrigeration and StorageNASA has completed a series of tests at the Kennedy Space Center to demonstrate the capability of using integrated refrigeration and storage (IRAS) to remove energy from a liquid hydrogen (LH2) tank and control the state of the propellant. A primary test objective was the keeping and storing of the liquid in a zero boil-off state, so that the total heat leak entering the tank is removed by a cryogenic refrigerator with an internal heat exchanger. The LH2 is therefore stored and kept with zero losses for an indefinite period of time. The LH2 tank is a horizontal cylindrical geometry with a vacuum-jacketed, multi-layer insulation system and a capacity of 125,000 liters. The closed-loop helium refrigeration system was a Linde LR1620 capable of 390W cooling at 20K (without any liquid nitrogen pre-cooling). Three different control methods were used to obtain zero boil-off: temperature control of the helium refrigerant, refrigerator control using the tank pressure sensor, and duty cycling (on/off) of the refrigerator as needed. Summarized are the IRAS design approach, zero boil-off control methods, and results of the series of zero boil-off tests.Document ID
 20170006481 

Acquisition Source
 Kennedy Space Center 

Document Type
 Conference Paper 

Authors

 Notardonato, W. U. (NASA Kennedy Space Center Cocoa Beach, FL United States)

 Swanger, A. M. (NASA Kennedy Space Center Cocoa Beach, FL United States)

 Fesmire, J. E. (NASA Kennedy Space Center Cocoa Beach, FL United States)

 Jumper, K. M. (NASA Kennedy Space Center Cocoa Beach, FL United States)

 Johnson, W. L. (NASA Glenn Research Center Cleveland, OH United States)

 Tomsik, T. M. (NASA Glenn Research Center Cleveland, OH United States)


Date Acquired
 July 11, 2017 

Publication Date
 July 9, 2017 

Subject Category

Engineering (General)


Report/Patent Number

KSC-E-DAA-TN44054


Meeting Information
Meeting: Joint Cryogenic Engineering Conference and International Cryogenic Materials Conference (CEC/ICMC) 2017 
Location: Madison, WI 
Country: United States 
Start Date: July 9, 2017 
End Date: July 13, 2017 
Sponsors:  Fermilab Particle Astrophysics Center 


Distribution Limits
 Public 

Copyright
 Public Use Permitted. 

Keywords

 ZBO
hydrogen


Available Downloads
NameType 20170006481.pdf STIcloud_downloadcontent_copyvisibility
Related Records
There are no records associated with this record.

visibility_offNo Preview Available







