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Abstract

Existing options for delivering smallsat missions to MEO or GEO all have significant drawbacks.
Launches using dedicated smallsat launchers with transfer stages tend to be very expensive on a /kgbasis, andtheirpayloadcapacitytoMEOorGEOisoftenseverelylimited.Ridingonlargerlaunchvehiclestypicallyrequiresarideshareapproach,wherethepayloadfliesasasecondaryorsinglepayloadamongmany.Thiscreatesmanycoordinationandschedulingchallenges, andtypicallyimposeschallengingconstraintsonthesmallsat.Additionally,mostrideshareoptionsonlyprovidetransfertogeostationarytransferorbit, insteadofallthewaytoacircularMEOorGEOorbit.ThisrequiresthesatellitetoeitherincorporatesignificantmaneuveringcapabilityortoacquireaGTO−
to−GEOorGTO−to−MEOdeliveryservice, typicallyonasingleusetug.Eitheroptioncanaddsignificantexpensetothemission.F inally, severalcompaniesaredevelopingSolarElectricPropulsion(SEP )tugstodeliverpayloadsfromLEO−
to−MEOorGEO, butthesetugsareexpensiveandveryslow, takingmonthstodeliverthepayloadtoitsfinaloperationalorbit.Inpreviousstudies, SpaceExplorationEngineeringandV oyagerSpacehavedemonstratedthepotentialforusingaLEOdepotforenablingaffordable, high−
performance, dedicatedinterplanetarysmallsatmissions.ByrefuelingthesecondstageandtransferstageofadedicatedsmallsatlauncheratadepotinanISS−
likeorbit, thelauncher′spayloadtointerplanetarydestinationscanoftenbeincreasedby10−12xcomparedtowhatthelauncherandtransferstagecandowithoutLEOrefueling.Inthispaper, SEEandV oyagerwillexpandthisstudytofocusontheuseofLEOdepotsforenablingrapid, affordable, dedicatedsmallsatmissionstoMEOandGEOdestinations.Specifically, inthispaperwewilllookatusingaLEOdepot, cislunarflybys, andaerobrakingtoexaminearangeofLEOtoMEO/GEOdeliveryoperationswithexpendableorreusablestages.ThesewillrangefromthecaseofadedicatedsmallsatlauncherwithstorabletransferstagebeingrefueledattheLEOdepotandthendeliveringtheirpayloadtoMEOorGEO,withbothstagesexpendedintheprocess, tothecasewhereapayloadisdeliveredtotheLEOdepotviarideshare, andisconnectedtoareusablesecondandtransferstage, whichdeliverthepayloadtoMEO/GEOandthenreturntothedepotusingcislunarflybyandaerobraking.

1

Paper ID: 72728
oral


