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Back to ResultsA Crewed Mission to Apophis Using a Hybrid Bimodal Nuclear Thermal Electric Propulsion (BNTEP) SystemA BNTEP system is a dual propellant, hybrid propulsion concept that utilizes Bimodal Nuclear Thermal Rocket (BNTR) propulsion during high thrust operations, providing 10's of kilo-Newtons of thrust per engine at a high specific impulse (Isp) of 900 s, and an Electric Propulsion (EP) system during low thrust operations at even higher Isp of around 3000 s. Electrical power for the EP system is provided by the BNTR engines in combination with a Brayton Power Conversion (BPC) closed loop system, which can provide electrical power on the order of 100's of kWe. High thrust BNTR operation uses liquid hydrogen (LH2) as reactor coolant propellant expelled out a nozzle, while low thrust EP uses high pressure xenon expelled by an electric grid. By utilizing an optimized combination of low and high thrust propulsion, significant mass savings over a conventional NTR vehicle can be realized. Low thrust mission events, such as midcourse corrections (MCC), tank settling burns, some reaction control system (RCS) burns, and even a small portion at the end of the departure burn can be performed with EP. Crewed and robotic deep space missions to a near Earth asteroid (NEA) are best suited for this hybrid propulsion approach. For these mission scenarios, the Earth return V is typically small enough that EP alone is sufficient. A crewed mission to the NEA Apophis in the year 2028 with an expendable BNTEP transfer vehicle is presented. Assembly operations, launch element masses, and other key characteristics of the vehicle are described. A comparison with a conventional NTR vehicle performing the same mission is also provided. Finally, reusability of the BNTEP transfer vehicle is explored.Document ID
 20140017159 

Acquisition Source
 Glenn Research Center 

Document Type
 Conference Paper 

Authors

 Mccurdy, David R. (Vantage Partners, LLC Brook Park, OH, United States)

 Borowski, Stanley K. (NASA Glenn Research Center Cleveland, OH United States)

 Burke, Laura M. (NASA Glenn Research Center Cleveland, OH United States)

 Packard, Thomas W. (Vantage Partners, LLC Brook Park, OH, United States)


Date Acquired
 December 9, 2014 

Publication Date
 July 28, 2014 

Subject Category

Spacecraft Propulsion And Power
Lunar And Planetary Science And Exploration


Report/Patent Number

GRC-E-DAA-TN16216


Meeting Information
Meeting: AIAA/ASME/SAE/ASEE Joint Propulsion Conference 
Location: Cleveland, OH 
Country: United States 
Start Date: July 28, 2014 
End Date: July 30, 2014 
Sponsors:  American Inst. of Aeronautics and Astronautics 


Funding Number(s)

 CONTRACT_GRANT: NNC12BA01B

 WBS: WBS 279585.04.02.22



Distribution Limits
 Public 

Copyright
 Public Use Permitted. 

Keywords

Electric Propulsion
Nuclear Propulsion
Mathematical Models


Available Downloads
NameType 20140017159.pdf STIcloud_downloadcontent_copyvisibility
Related Records
There are no records associated with this record.

visibility_offNo Preview Available







