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é cnes Future launchers

from micro to heavy ELV

3T

500 kg Perfo GTO
| 100 kg 250 kg 800 kg 15T 45T Perfo LEO
Micro Sats ‘ Mini-Micro ‘ Mini Sats ‘Small Sats ‘ ‘ I
Micro LV Vega Soyuz
Mini LV - Vega - Ariane 5
classical - Vega
or classical Mini LV Vega+ Evolutions -
Airborne or NGL
airborne classical
100-150 T 150-350 T 400-900 T
5-10T 10-30 T 30-100 T GLOW GLOW GLOW
GLOW GLOW GLOW
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écnes Example of Future Launch Venhicle
Concepts




écnes Future launchers preparation activities
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Demonstrators for the future
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Demonstrators for future engines
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Open possibilities for future heavy ELV
and associated Demonstrators

2015 2020
Decision Decision
AN /\
2005 2008 2012 2020 2025
A5 ECA in operation
A5 Mid Life studies ARIANE 5 Mid Life
Demonstrators : Vinci, H-X, P80 (new H-Vind), etc...)

Alternative : Re-use of AlternativelLauncher
A5 and P80 elements
+ new H-Vinci ELV short ferm

New generation ELV studies

Demonstrators : P80, Vinci, New Generation

Vulcain-X, H-X, Structure-X, 2 Launcher
Lox/Methane l S




Current launchers and possible future
A5 evolutions for 2015-2025

Current launchers : Possible A5 evolutions :

Ariane 5
IGS, IES, /ECA A5 ME 2014
10t GTO, 10t SSO
20t 1SS Soyz /CSG _ESCB + Vinci
3t GTO, S
' 4t SSO -
12t GTO
Vega 221t ISS
15tLEO
A5 2020-25
- ESCB + Vinci
-MPS 27?
- Vulcain HTE ?
14-15t GTO
27t ISS
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Possible future heavy launchers for
ELV 2020-2025

Two stages : LEO + orbital transfer
) ELV 2020
8 4-8t GTO
I 10-20t LEO

MOS

HOS LEO modular

1st stage : P300-400, 700T thrust;

Or H200- 440 Tt or C300- 500 Tt "+ . _
fDs Low cost engines :

PACE
FRANSPORTATION

@ SM E GROUPE SNPE

2nd stage: H30 to H50 +
Vinci, double Vinci, MC350 P400 Viking-H




Possible future high thrust engines

High thrust cryogenic engines for the next 20 years
answering to the most probable needs

VEDA VOLGA
VIKING H
VULCAIN MC 2000 E MX 4000 MBC 2000
? 2 2
n n
Propellant LOX /LH2 LOX /LH2 LOX /HC LOX/LH2
Thrust (kN) £ 1500 2000 2000-4000 2000 - 4000
ISP vacuum (s) £ 440 > 450 > 360 > 400
Mass (kg) < 2500 <3000 <5000 <6000

Main objective Ariane 5 main engine

Higher performance
reusable engine for
1%t and 2" stages

Higher density propellants
reusable engine for
1% stage

Low cost cryogenic
for expendable launcher

V/FL... - REF -16/06/2004 - P. 4
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Technological demonstrators for future

i engines, for ELV and RLV
inc .
v . 4
KVD cH
6"
CMDB engine

Snecma engines
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Engine Sub-systems Demonstrators

- Future possible Demo

- Existing Demo projects

. TP TECH (SNECMA) . -

GG-X (SNECMA)

TP-X

(SNECMA, VOLVO)

TCA (ASTRIUM) -

VALVES
(TAa
SNECMA)

TPO-X

(AVIO, VOLVO)

Nozzle

extension
(VOLVO)

CH4

Pre-chamber + Chamber
LOX/LH2 or LOX/CH4 (P8)
(SNECMA, ASTRIUM, DLR tests)

~
2
2

PAC et demo

POC Chamber + film
low cost (P8)
(ASTRIUM, DLR test

Snecma courtesy
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Future solid propellant engines

=Steel structure or carbon fiber
wounded ( P80/Vega type)

-Two or three segment
architecture

-New technologies on the exit
nozzle (P80 type), new
generation propellant ...




Future complementary boosters
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Possible future small launchers for
2015-2020
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Possible future mini and micro
launchers for 2015-2020

Launched from ground . Airborne .
MLC . MLA
Micro or Mini Micro Launcher
Classical 50-150 kg SSO
Py- (2Px)- Lz
150-500 kg SSO )
3 stages- 150 kg - MLAL
P10- P10- P2 |\/|II.’1I Launcher
P13- P5- L1 Airlaunched
150-500 kg SSO
2 stages- 150 kg Px-Py- Lz
P19- C5 -
C18-C2
MLR
For 500 kg Micro or Mini
P30- P30- L5 launcher reusable

P80- L9
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Possible future nano launchers for
2015-2020

PERSEUS: a nano launcher developped by students
for 10 kg at 250 km orbit
Solid, liquid or hybrid propulsion- GLOW 5- 10 T

[Frgseus
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Possible future nano launchers for
2015-2020 — PERSEUS project
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Possible future nano launchers for
2015-2020 — PERSEUS project
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Onera H/W and test
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opposite
engine one
() *# emergency engine
+9%0,&,-. cut-off failure
/| O
& 56 5

Vulcain 2 engines
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Heavy RLV for long term (2030+)

4- Orbiter 200 km circular, 7 deg inclined LEO
& 57 )

.

Booster return and landing to Kourou

4

10 Configurations

N\

5 Macro criteria
22 sub-criteria

Mach 3
{ 7
3 Stagin _
condigor?s 4 Engine Types
LOX/LH2 LOX/LH2 LOX/CH4 LOX/RP
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Heavy RLV for long term (2030+)

Everest
(Astrium+ Dassault)

170 T SC LH2

VEDA engines
(Snecma)
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Demonstrators for future RLV

16
6" "6
+H#H6&

2) "

)$ 23

& #<



Future Launchers Preparation

& 1%



The advanced concepts
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The advanced concepts
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The advanced concepts
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The advanced concepts

Onera test

)

& 12



The advanced concepts

New propellants

Gelling and doping agent
=nanoparticules

Higher density and released
energy

Effect of particules on
engine?
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The advanced concepts
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