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Constellation’s Seven Projects 

3 

Ares- Launch 
Vehicle 

Orion-Crew 
Exploration 

Vehicle 
Extravehicular 

Activities 
Mission 

Operations 

Ground Operations Altair Lunar Surface 
Systems 









Ground Operations Project 
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Architecture Definition Introduction  

♦Constellation conducted a Lunar Capability Concept Review 
(LCCR) in June 2008 to define an integrated Point of Departure 
(POD)* for the transportation architecture including capabilities to: 
• Deliver and return crew to the surface of the moon for short durations, i.e. 

Human Lunar Return (HLR) 
• Support a range of lunar exploration scenarios and possible surface system 

architectures, including establishment of a lunar outpost 
♦ Included in the LCCR were the Mission Concept Reviews for Ares 

V and Altair (crewed and cargo) including 
• Conceptual designs and key driving requirements 
• Technology drivers and alternative designs 
• Design concepts that meet mission and programmatic requirements 

♦Current capabilities of Ares I and Orion for the lunar missions 
were assumed 

♦Lunar Surface System concepts were explored but no POD 
selected 
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*This is a POD transportation architecture and NOT the final 
baseline 









Altair Lunar Lander POD Baseline 

♦ 4 crew to and from the surface  
• Seven days on the surface 
• Lunar outpost crew rotation 

♦ Global access capability 
♦ Anytime return to Earth 
♦ Capability to land 14 to 17 

metric tons of dedicated cargo  
♦ Airlock for surface activities 
♦ Descent stage: 

• Liquid oxygen / liquid hydrogen 
propulsion 

♦ Ascent stage: 
• Hypergolic Propellants or Liquid 

oxygen/methane 
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PDF for Ares-V Delivery Capability (Various Designs)
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PDFs for Ares-V Delivery Capability 

PDF with the 95th percentile at 74.7 mt, the 5th percentile at 
69.7 mt, and some negative skewness. This was developed 
using engineering judgment. 

PDF with the 95th percentile at 65.2 mt and the 5th 
percentile at 62 mt, developed from a Monte Carlo 
analysis by SpaceWorks Engineering. 
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CDFs for Ares-V Delivery Capability 

CDF for Ares-V Delivery Capability (Various Designs)
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Ares 51.0.48 and Various Altair ΔV Capabilities 
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Ares 51.0.47 and Various Altair ΔV Capabilities 
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Lunar Transportation Architecture Summary 
♦ Ares-V 

• Ares-V 51.0.48, maximizes commonality between 
Lunar and Initial Capabilities: 
− 6 engine core, 5.5 segment PBAN steel case booster 
− Provides architecture closure with additional margin 
− High commonality with Ares I 

• Continue to study the benefits/risk of improved 
performance of Ares-V 51.0.47 

♦ Altair 
• Robust capability to support Lunar Outpost Missions:   

− Optimize for crew missions (500 kg + airlock with crew) 
− Lander cargo delivery:  ~ 14,500 kg in cargo only mode 

• Size the system for global access while allowing 
future mission and system flexibility 
− Size Altair tanks for 1,000 m/s LOI delta-v 
− Size for an additional 4 days of Low-Lunar Orbit loiter  

♦ Orion 
• Continue to mature Orion vehicle concept 
• Maintain strong emphasis on mass control 

− Continue to hold Orion control mass to 20,185 kg at TLI 
• Maintain emphasis on evolution of Orion Block 2 to 

support lunar Outpost missions 
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