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Transition from minimal mission durations to

long-duration and flexibility in cislunar operations

Apollo

3 crew members

~39 crew days 

consumable

Fuel Cell Powered 

(~14day max lifetime)

Orion

4 crew members

~84 crew days 

consumables

Solar Array Powered
Crew Module
Height 10’10” (3.3 m)
Diameter 16’5” (5 m)
Habitable Volume 314ft3 (8.9m3)

Launch Weight 22,900 lbm (10,387 kg)
Landing Weight 20,400 lbm (9,253 kg)

Service Module
Height 16’ (4.9 m)
Diameter 13’5” (4.1 m)
Launch Weight 34,085 lbm (15,461 kg)

Performance
Crew 4
Habitable Volume 78.5 ft3/person (2.2m3)
Mission Support 21 days/4 crew
Power Source Solar Arrays

Command Module
Height 10’7” (3.2m)
Diameter 12’10” (3.9 m)
Habitable Volume 210ft3 (5.9m3)
Launch Weight 12,392 lbm (5,621 kg)
Landing Weight 10,977 lbm (4,979 kg)

Service Module
Height 22’7” (6.9 m)
Diameter 12’10” (3.9 m)
Launch Weight 51,258 lbm (23,250 kg)

Performance
Crew 3
Habitable Volume 70 ft3/person (2.0m3)
Mission Support 14 days/3 crew
Power Source Fuel Cells

THE SPACECRAFT

Orion
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EUROPEAN Service Module
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The European Service Module
➢ Power: 4 x 7m long solar array wings (double the 

power than ATV)

➢ Propulsion: 

• 33 Engines: 1 main engine + 8 AUX + 24 

RCS thrusters

• Propellant tanks + Helium

➢ Air & Water: 3litre/day water + 1kg of air.

• 4 water tanks provide 240 kg of potable 

water. 

• gas: 1 nitrogen tank (30 kg) + 3 oxygen 

tanks (90 kg)

➢ Thermal control: radiators

➢ Avionics: computers and electronics

➢ Structure: to hold propulsion and consumable 

tanks, and provide robustness to the spacecraft.
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The European Service Module

OMS-E: Orbital Manoeuvring System Engine

• OMS-E: Orbital Orbital Maneuvering System Engine 

(OMS-E) from the Space Shuttle

• 8 Auxiliary engines, same as used on ATV 

• Trajectory correction manoeuvres

• Back-up to the main engine

• 24 RCS thrusters which are the same as used on ATV 

(220 N) provide the impulse necessary for translation 

and attitude control manoeuvres.

ESM1 OMS-E flew on the 

shuttle Challenger, 

Discovery and Atlantis. Its 

first launch was on the 

STS-41G mission in 

October 1984, and its last 

shuttle mission was STS-

112 in October 2002.
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Preparing for launch
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