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esa

Apollo Orion

3 crew members 4 crew members

~39 crew days ~84 crew days

{ consumables
Consumable Command Module Crew Module

Height 10'7” (3.2m) Height 10'10” (3.3 m)

Fuel Ce” Powered Diameter 12'10” (3.9 m) Diameter 16’5” (5 m) SOIar Array Powered

(~14day max ||fet|me) Habitable \{olume 210ft3 (5.9m3) Habitable \{olume 314ft3 (8.9m?3

Launch Weight 12,392 lbm (5,621 kg) Launch Weight 22,900 Ibm (10,387 kg)

Landing Weight 10,977 lbm (4,979 kg) Landing Weight 20,400 Ibm (9,253 kg)

Service Module Service Module

Height 22'7” Height 16’

Diameter 12'10” ) Diameter 13'5”

Launch Weight 51,258 Ibm (23,250 kg) Launch Weight 34,085 |lbm (15,461 kg)

Performance Performance

Crew 3 Crew 4

Habitable Volume 70 ft3/person (2.0m3) Habitable Volume  78.5 ft3/person (2.2m3)

Mission Support 14 days/3 crew Mission Support 21 days/4 crew

Power Source Fuel Cells Power Source Solar Arrays

Transition from minimal mission durations to
long-duration and flexibility in cislunar operations



EUROPEAN Service Module

France

- System Tasks

- Avionics qualification
- Direct Current Harness
- Front End Electronics

- Helium Filters

Sweden :
- Propulsion Qualification e
Module Integration Xy \'\ ~
a4
USA g
- Gas Tank ‘
- Valves

- On Board Data Netwaork
Harness for Flight Module



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 spacecratft.
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2 ORION

The European powerhouse
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Four tanks hold
8000 litres of fuel, enough to fill

Main engine has
enough thrust to

1

1

[ |

P Like the chassis of a aar,

.

e% holds everything together.

pumped through six radiators
keep Orion running warm despite space

temperatures of — /5°( 19 +9(°(.

.mmputers control all
aspects of the European

Service Module.

Consumables

Supplies enough water and air for up to
four astronauts ona 20-day

mission.

Solar arrays

Provides enough electricity for
two
households.

Over
to send commands and receive
information from sensors.
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The European Service Module

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

OMS-E: Orbital Manoeuvring System Engine

24 RCS thrusters which are the same as used on ATV
(220 N) provide the impulse necessary for translation
and attitude control manoeuvres.
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National Aeronautics and
Space Administration
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AJTEMIS 1

The First Uncrewed Integrated Flight Test of NASA’s
Orion Spacecraft and Space Launch System Rocket
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Moon to Mars Planning Manifest

. Artemis | . Artemis Il . Artemis lll i‘ . Artemis IV Artemis V ~ Artemis Vi Artemis VI . Artemis VIl
{  Uncrewed 1 Crewed q2 5 I-Hab § . ESPRIT L s Airdock g
Flight Test i Flight Test 3 deliveredto | 41 G deliveredto 4 ¢ delivered to
9 9 ¥ Gateway e Gateway Y Gateway
v LRV
) o A8 " . . .
Fo— | o | s Lien | Bonntun | i, | Hisoes
e . 4 ESDMD l Liar bemo ready for integration &*’ Logistics &,1 Logistics u‘»' Logistics k‘f' Logistics
*2SMD % ®
« 1 8TMD
ESDMD-Led * 3 Internaticnal SpaceX = ® 2 ® = g o
Crewed oW Teo W o b TeD W e
@ Commerdal Launch Lunar Demo & Human 1 Human 4 ﬁ Human 1 Human
N : Lander ; ¥ Lander ' Lander ¥ Lander
®
PPE/HALO Science Payloads @ 2 / o @
Launch , HERMES - SMD Lunar Terrain 5% Pressurized Surface
... ERSA—ESA ! e Vehicie ready 9& Raover via i Logistics
- IDA ~ ESAVJAXA for surface Cargo Lander .
N operations 2
. Lunar Communications Network Upgrades {SOMD) 3 s :ace
u
(&) @@ O © @ (&) g Habitat
Lunar Relay (SOMD)
f* . Artemis
LRO& . : Surface Science §
7 Lunar ‘/ Artamis ﬁ Instruments
: 4 Surface Science R
Trailblazer # < LTV
p Instruments Instrumants %
HERMES ESALunar MSR Lander: Pressurized __
SMD-Led Ready for {‘;}}J Pathfinder & Sampie ngg N Rover
CLPS uses Integration delivered Instruments
: 2-IM for launch MSR MSR Lander:
commercial launches. Earth-Return Mars Ascont ==z MSR /
'7# VIPER Orbiter (ESA) ‘\ Vehicle _:k Mars Ascant Vehicle ¢
o CLPS include hd launch
e ;vr;:;or’[eu _pleoads 2-AB PRIME-1 19C  20A 190 CP-11 CP-12 C8-3 CP-21 CP-22 CP-31CP-32 CT-1 |CP-41  CP-42 CP-51 CP-52 LTV cp-62 CT-2
i AR AR ARAR AR AR AR W AR AR R AR R A AR T P
= SPLICE-1 = PSI Mini-Suile » Lunar Auger Dryer ISRU (LADI)
CAPSTONE CFM TP Demos
« Polar Resaources lce & @ O * |ISRU Subscale Demo 2t a1 <
STMD-Led Mining Exparimant - ISRU Pilot Excavater (IPE) Fission Sgrface <5t |ISRU Pilot Plant
i (PRIME-1) 5 ) « Verdi i achnology (V ower £ 3 & delivered for
Preliminary Nudear i ) i Verticas! Solar Array Technology (VSAT) . A Ve
All Commercial Launches | Thermal Propulsion il ™ Depioyabie Hopoer g2 SEP Qual + Regenarative Fuel Call Powar delivered for i launch
reactor design ;. ?0““‘ AGILTE Luna - Wirslees Charging for Lunar Surface launch
¢S = Lunar Surtace Scales Construction Demo
Lorrio @D VoA 5
Imagery is meant to represent the calendar year in which the launch ocours. IPDATED
Does not include impact from FY22 appropriations. 20323




