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What internal space is available for research? 
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NASA Science Laboratory "Rack" Facilities 
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ISS External Research Facilities 

(ULF6, 2011) 

(ULF5) 

Columbus 
Externa l Payload Facility 
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Kibo 
External Faci lity 

(ULF6, 2011) 

5 sites NASA, 10 sites total 
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Numberof Investigations 

by Discipline 

• Physica l and Materia lsand Science 

• Biology and Biotechno logy 
II Educational Activities 

• Human research 

• Technology 
... Earth and Space Sciences 





HTV (JAXA) 



ATV Cargo Capabilities 

Up mass 
• Internal 

Powered : None 

Late Load 

» Up to 28 bags (not CTBE) of 
late access 

Racks 

» Up to 8 passive racks 

External 

None 

• On Dock 

Cargo: L-14 weeks 

Late Load : L-4 weeks 

Down mass 

. Internal 

Disposal only 

External 

None 

ATV-2 Racks with M-01 bags 



HTV Cargo Capabilities 

Up mass 
· Internal 

Powered: None 

Late Load 

» Maximum 3 CTBE (0 .5 or 1.0 CTB). 
each <20 kg 

» Additional possible if negotiated in 
advance. 

Racks 

» up to 8 passive racks 

» Forward Bay: ISPR compatible 

» Aft Bay racks fixed : HTV Resupply 
Rack 

· External 

Exposed Pallet (on following chart) 

· On Dock 

Cargo: L-6 months 

Late Load: L -6 weeks 

Down mass 

. Internal 

Disposal on ly 

. External 

Disposal on ly 

ISPR Exposed Pallet 



Progress Cargo Capabilities 

Up mass Down mass 

· Internal . Internal 

Powered: Special allowance only Disposal only 

Late Load 

Racks: None 

Items up to 8-10 kg in veh icle 
containers 

Larger items installed in special 
transport frames 

· External 

None 

· External 

None 



Soyuz Cargo Capabilities 

Up mass 
• Internal 

Powered: Special allowance only 

Late Load 

Racks: None 

Items up to 5 kg in vehicle 
conta iners 

Larger items installed in special 
transport frames 

• External 

None 

Down mass 

• Internal 

Items up to 5 kg in container 
under crew seat 

Special container available for 
larger items if only two crew on 
return 

• External 

None 



Dragon Cargo Capabilities 
Up mass 
• Internal 

Powered: Double MLE 

Late Load: T-12 hrs for powered 
MLE; TBD days for nominal 

Racks (SpaceX-designed) 

» -3300 kg mass 

• External 

Trunk capabi lity 

Down mass 

• Internal 

Powered: Double MLE 

-1700 kg return 

Early destow at dock available 

Fast boat return available 

• External 

Disposal on ly 



Cygnus Cargo Capabilities 

Up mass 
. Internal 

Powered: Double MLE 

Late Load: TBD 

Racks 

» 2000 kg mass (standard) 

» 2700 kg mass (expanded) 

. External 

None 

Down mass 

. Internal - Disposal on ly 

. External - None 
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COTS - Commercial Orbital Transportation Services - Developmental Space Act Agreement 

CRS - Commercial Resupply Services - Operational Contract 

Company SP~CE' .... ar~!~(~(~,,,, .. 
-

Rocket Falcon 9 Taurus II 

Module Dragon (reusable) Cygnus (one use) 

Launch LC 40, Florida Wallops, Virginia 

./ Pressu rized ./ Pressurized 
Cargo ./ Unpressurized X No unpressurized 

./ Return cargo X No rtn (burns up) 



Falcon 9 Launch Objectives 

Pathfinder 

Objectives: 
First 6/4/10 • validate rocket structures, propulsion, and avionics 

launch successful • second stage separation 
• Dragon test unit & second stage enter lower Earth orbit. 

COTS Launches 

Additional objectives: 
• Dragon Capsule separation and 1 to 4 orbits 
• Unpressurised "trunk" carrier separation from Dragon Capsule 

Oemo-l 11/8/10 • telemetry transmission 
• orbital maneuvering 
• Splashdown and recovery of Dragon capsule in Pacific 

Additional objectives: 
• approach within 10km of ISS 

Oemo-2 4/12/11 • simulate docking by maneuvering to fixed location 
• telemetry transmission with ISS 

Additional objectives: 
• approach ISS 

Oemo-3 6/6/11 • Station robotic arm (RMS) will grapple Dragon and maneuver to mate with ISS 
• deliver pressurized cargo to ISS 
• recover cargo following Dragon splashdown 








