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Performance
30 metric tons
10 mtons
20 — 50 metric tons
Up to 500 metric ton

12 metric tons

Propulsion

starts from a RESOURCE ABUNDANCE PARADIGM as '. .
MARVEL produces its own propellant on Mars. Neumann Propulsion in orbit (>14,000115P)

Think of MARVEL as a modern cargo plane. We can -
deliver cargo and crew around the world, refuel and Flash Bainite Steel (1,500 MPA) + Composites

do it again. Litterally. However. Using a new type off Outer Diameter 85 m / Droptank Diameter 3,66 m

ION Propulsion (> 14,000 ISP), and reusable heat ’ ’

shield technology, we also perform interplanetary
surface delivery services, 10 metric tons at a time.

Reusable Heatshield in Mars Conditions

Triple redundant propulsion & Landing gear
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Propulsion

Powerful methalox engines guarantee a long operational life
as the fuel cleanses the thrust chambers.

MARVEL uses a new weldable steel that is stronger, 30%
lighter and cheaper than aluminium. It hardly uses labour
intensive and expensive composites while obtaining the same
weight benefits.
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away expensive rocket engines to reach orbit,
MARVEL only ejects propellant drop tanks, but
even these can be reused.

Flash Bainite Steel + Composites
Outer Diameter 8,5 m / Droptank Diameter 3,66 m
Reusable Heatshield in Mars Conditions

Triple redundant propulsion & Landing gear
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A Direct result of putting the engines on top is that

MARVEL gives you a lot more internal volume for the same expenditure.

It almost seems like...

... COMMon sense.
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18m high
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“Once we get MARVEL on
the SURFACE of MARS, it
can start its job of
producing propellant and
lifting hundreds of tons of
fuel and cargo into Mars
Orbit.”

“This disruptive capability will open up the inner solar
system for human pioneers as it dramatically reduces
the propellant mass to be lifted off from Earth. We
talk about colonizing Mars, but with MARVEL even
VENUS and CERES can be settled.” — Joris Luypaert,
founder

Performance

30 metric tons

20 metric tons

12 metric tons

20 — 50 metric tons

Up to 500 metric ton
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“The Most important job is
not the initial payload, but
getting MARVEL on MARS.

It is there that it will start to
fully shine”.

Performance

Payload to EARTH Orbit /
30 metric tons

Payload to Mars Surface /
~10 metric tons

Up.down Ferry Capability @ Mars /
20— 50 metric tons down/up, always,
and up to 95 metric ton up on internal
propellant + Bladder tanks (300 mton
of prop)

Total Vehicle weight @ Earth Lift Off /
Up to 500 metric ton

Dry Weight / 12 metric tons

ey

*: MARVEL can lift 41 metric ton into Low Earth Orbit (LEO) or 17,8 mton to Geo Transfer Orbit (GTO) in a KEROLOX version:
A HYDROLOX version lifts 75 metric ton to LEO and 38 mton to GTO.

This means that, depending on the fuel, you can lift an extra payload of about 22 to 53 metric ton into Low Earth Orbit, which could be used to equip MARVEL with internal habitats and create a station-like
crewed presence in LEO in one lift. If you leave the droptanks attached, two MARVELS can make a rotating station. The Flash Bainite Steel Construction can take the strain and lift capacity is big enough to
allow for the extra mass to equip them with airlocks/mating adapters, etc.

Too good to be true? No, this is a direct result of the one-stage-on-top configuration.
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“Once on the SURFACE of
MARS, a single MARVEL
can start its job of
producing propellant and
lifting hundreds of tons of
fuel and cargo into Mars
Orbit.”

We now have multiple choices:
How many MARVELS serve as a HAB or Surface Propellant Depot?
The propellant produced serves as radiation protection while on MARS.
How many MARVELS are kept as an emergency crew lift off?
How many MARVELS serve as an IN ORBIT FUEL DEPOT/CREW STATION/ORBITAL TUG?
How many MARVELS solely perform FERRY RUNS?
Do we send the NEUMANN TUG on interplanetary Ferry Missions to Earth?
Do we send a MARVEL ROTATING BASE TO MARS?

Answer: We send more MARVELS and More Cargo.

Performance @ MARS

Payload to Mars Surfa«/ 10 metric tons

Payload up Capability /-up to 95 metric ton of propellant up
if use of bladder tanks (300 mton of prop)

50 metric tons of payload up if it wants to land afterwards,
always,

Total Vehicle weight @ MARS Lift Off / Up to 320 mton

Propellant Production / 30 metric tons /month
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Rotating Space Station
Mass in LEO / 80 metric tons or more
Length of two arms / 160 meters

Construction / 2 MARVELS attached via

droptanks or 3 MARVELS (shown), up to
5 MARVELS can be combined in a 4 arm
configuration Giving a diameter of 164

meters.

Locations / LEO, Moon Lagrange, Mars
Low Orbit, Phobos & Deimos,

Safety is enhanced because you always have two or three MARVELS at your disposal to
land or pick up crew @ your destination and serve as fully equiped multiyear life boats.

Additional down-up PROPELLANT FERRY missions will only helpt to bring propellant in
orbit and add usefulness to the orbital base as a crewed outpost, propellant and cargo
depot.
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“Imagine a MARVEL BASE
in LEO, Mars Low Orbit,
around the Mars Moons
Phobos & Deimos,

around Venus

and around CERES or
VESTA.”

Drawing: MARVEL Rotating Base 162 meters in diameter. To
obtain Earth Gravity it rotates once every 25 seconds.

Jldlud cds5c U O U 9, PDOKE dllOWwW @)
comparative studies to measure the influence of various
levels of G on biology and materials.

Gravity Force
Anywhere between Moon and Earth Gravity or
Microgravity




“Imagine a MARVEL BASE
in LEO, Mars Low Orbit,
around the Mars Moons
Phobos & Deimos,

around Venus

and around CERES or
VESTA.”
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MARVEL

“Imagine a MARVEL BASE
in LEO, Mars Low Orbit,
around the Mars Moons
Phobos & Deimos,

around Venus

and around CERES or
VESTA.”

Drawing: MARVEL Rotating Base 162 meters in diameter. To
obtain Earth Gravity it rotates once every 25 seconds.

Rotating Space Station

5 Arm Station
=>» 5* 75 mton in LEO = 375 mton
=>» 160 meters in diameter
=>» Ample power, docking stations,
=>» 5 redundant vehicles

Locations
Earth/Moon/ Mars / Venus / Asteroid Belt

Crew health benefits of artifical gravity
Bone loss eliminated on multi year in orbit stays;
prevents damage to eyesight, brain, internal organs.
Radiation protection as good as earth atmosphere if
ample propellant is provided.

New Science
Gradual increase in G from hub to spokes allows for
comparative studies to measure the influence of various
levels of G on biology and materials.

Gravity Force
Anywhere between Moon and Earth Gravity or
Microgravity
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MARVEL

“Imagine a MARVEL BASE
in LEO, Mars Low Orbit,
around the Mars Moons
Phobos & Deimos,

around Venus

and around CERES or
VESTA.”

Drawing: MARVEL Rotating Base 162 meters in diameter. To
obtain Earth Gravity it rotates once every 25 seconds.

Rotating Space Station

5 Arm Station
=>» 5* 75 mton in LEO = 375 mton
=>» 160 meters in diameter
=>» Ample power, docking stations,
=>» 5 redundant vehicles

Locations
Earth/Moon/ Mars / Venus / Asteroid Belt

Crew health benefits of artifical gravity
Bone loss eliminated on multi year in orbit stays;
prevents damage to eyesight, brain, internal organs.
Radiation protection as good as earth atmosphere if
ample propellant is provided.

New Science
Gradual increase in G from hub to spokes allows for
comparative studies to measure the influence of various
levels of G on biology and materials.

Gravity Force
Anywhere between Moon and Earth Gravity or
Microgravity
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The Solar System

A subway map
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http://neumannspace.com/
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Partners

Thales Alenia Space, NASA

Saffran, Ariane and ULA


http://neumannspace.com/
http://www.thin-red-line.com/
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Financial Partners

Thales Alenia Space, NASA

Saffran, Ariane and ULA


http://neumannspace.com/
http://www.thin-red-line.com/
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MARVEL Project Management
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In EU?

What is on our taboo wish list?

Can we add on extra Fuel is abundant on Mars,
functions easily? how does this impact
A our mission and vehicle
ONESTAGETOSPACE /™ architecture?
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- Maximum reuse of existing capabilities built for ISS
- SLS as better-than-Saturn V replacement
- Enabler to throw large masses to MARS

- Landing and lift off remains to be perfected
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ARMADA OF LAUNCHERS — SMALL MODULES

1SS 400MT (SPACE SHUTTLE / PROTON / ARIANE/ SOYOUZ / JAPANESE
H2 / DELTA 4 / ATLAS / FALCON 9 / ULA)
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BIG CHUNKS ON BIG ROCKET : NASA SLS

SKYLAB 1973-1979 - SATURN 5 (FINAL)
@ SUPPORT VEHICLES FOR SUPPLY MISSIONS
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MARS SPACE STATION — 150 MTON
LOCKHEED MARTIN PROPOSAL

MARS ORBIT CONFIGLRATION

1SS 400MT

Pre-Positioned Lab

A Solar Electric Propulsion-
powered lab is launched
ahead of the Mars Base Camp
spacecraft and docks with the
full ship in Mars orbit.

One of two Orions will serve as the excursion g
vehicle that explores Deimos and Phobos as AN, e e - - e SD'BI‘ APFHYS

well as a backup for critical life support and AN
safety systems.

Generate all the power for spacecraft operations and
the Solar Electric Propulsion stages.

Liquid Oxygen/Liquid Hydrogen Tanks
These reinforced tanks hold fuel for the
journey to and from Mars and serve as
radiation shielding for the crew quarters.

---- Radiators

é) Keep sensitive electronics and
living quarters cool.

Habitat

Along with Orion and the crew
quarters, the habitat provides extra
living and working space.

The command-and-control heart of the
orbiting spacecraft, housing vital navigation,
communications and life support for
1,000-day missions. Also keeps astronauts
safe on re-entry through Earth’s atmosphere.

Mars Laboratary ------ 3

Houses scientific equipment, sample analysis
tools and workstations to remotely pilot drones
and rovers on the surface of Mars.

Cryo Stage Propulsion
Generates high-powered thrust to
get the spacecraft from lunar orbit
to Mars and lets astronauts
conduct excursions around Deimos

and Phobos.
LOCKNEED namﬁ
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MARS SURFACE STATION 150MT MARS ASCENT VEHICLE
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Severely Limits functionality and capability

Functions not integrated with other functions
- Earth Launch
- Interplanetary Ferry
- Crew Hab
- Propellant Production
- Cargo Ferry between orbit and surface
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Independent fuel manufacturing on Mars

Autonomous unloading
Multi-use-platform

Human rated and Human tended cargo platform
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between Mars Low Orbit & Mars Surface (Chemical rocket engines)
between Mars Low Orbit & Mars High Orbit (fuel efficient lon prop module)
between MLO and Phobos & Deimos Outposts (fuel efficient lon prop module)

between MLO & Earth/Moon Orbit (lon Prop + Chemical combo)
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Human Interplanetary truck
Fuel Depot (Long term)

Human Rotating Space Station

Earth Self Launch Capable
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D.  HERCULES: Homemade European Reusable Capability for Launching to and Exploring Space

Commercial or mixed public-private

Metal construction instead of composites (Flash Bainite)




MARVEL INNOVATIONS

ONESTAGETOSPACE

Engines on top + Droptanks on botttom + Aerospike

Inspiration: Dr. Robert H. Goddard
- He could not make it work (instability)
- Today we have fast computers to reqgulate thrust (stability guaranteed)
- Reusability has been proven (Delta Clipper / Spacex / Blue Origin / Morpheus / Pixel) :

: ‘g .. ., .
Advantages: x@,:". i/ /
e g )
i

- only one set of engines/ no engine staging events
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ONESTAGETOSPACE

SpaceX - F9 / Soyouz ‘ NASA - SLS

Above 100 meter launch tower
=» Permanent structure

Mobile, erecting launch tower
=>» Erects on launch site

© Guarantees last minute access
® Expensive to build
® Expensive to Maintain

© Low cost infrastructure
@ No access to payload on pad

LSS- MARVEL

| 18 meters high MARVEL

=» Launch pit for droptanks

© Guarantees last minute access
© Low cost
© Additional increase in safety




MARVEL INNOVATIONS

ONESTAGETOSPACE

Falcon 9
Falcon Heavy

Compared to

MARVEL == 1] L

(To scale)




ONESTAGETOSPACE _/' MARVEL INNOVATIONS

(1) \
Falcon 9 ;D 1

Falcon Heavy @

\

i

[>
2% Q[/

Compared to

S
O\/
Q\
&
MARVEL “
VERSIONS |
s ' =

(To scale)




ONESTAGETOSPACE MARVEL INNOVATIONS

Possible because of recuperation of lost thermal energy of the bipropellant engines

In MARVEL a large fraction of it is no longer‘lost’” thermal energy but converted in more
efficient exhaust (900 ISP)
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MARVEL INNOVATIONS

r— T—

pulsione wireless a microon

MARVEL STEALS the old thermal rocket idea

of 700; or 22% @600ISP and 16,5% @500 ISP, where it is today 10-13,5% (@400 to 450).
Remember 5% of total mass usually is used op for dry rocket structure. MARVEL, for the
same liftoff wheight, thus inreases payload mass up to three to fourfold... A 500 mton
vehicle would lift 138mton...of which a 115mt could be payload.

Escape dynamics only needed 900MW of microwave beamed power to drive their heat
exchanger and thermal rocket to get 900 ISP from hydrogen as a monopropellant at 1800
°C




MARVEL INNOVATIONS

ONESTAGETOSPACE

MARVEL REPLACES up to 13 VEHICLES

Earth Return vehicle from Mars (ERV) 8. Earth Return vehicle (ERV)

Reusable heat shield . Heatshield
. Weels for surface mobility . Surface Mobility

. Surface Habitat (HAB) . Surface Habitat (HAB)
. Orbital Fuel Depot . Orbital Fuel Depot
. Orbital Rotating Space Station . Orbital Rotating Space Station




MARVEL INNOVATIONS

ONESTAGETOSPACE




MARVEL INNOVATIONS

ONESTAGETOSPACE

DEEP SPACE FERRY TRUCK LEO

Payload Mass depends on length and
weight of Droptanks;

All are reusable operations in Mars/Moon LEO Above 20 mton (@Delta V 9kms,

environment 350 ISP)

= Paradigm shift %E()) Upto 12 (@ Delta V 12kms, 450
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-Europe has all the industrial know how to do this

-Could use a versatile platform




MARVEL INNOVATIONS

ONESTAGETOSPACE

European Commercial Vehicle Public-Private

- Political costs (delays, juste retour, sabotage)

4. Cheaper acces to space benefits every actor .
More expensive aCcess to Space for everyone

5. European market knows legal obstacles . Industrial networks exist (ESA, e.a.)

but these can be overcome (But commercial benefits evaporate)




MARVEL INNOVATIONS

ONESTAGETOSPACE

SpaceX: Labour intensive production <LL MARVEL: Car like manufacturing

Higher cost warranted by reuse Easier to manufacture, reuse, repai
. .. labour intensive composites

Typically 40% reduction in dry mass c 16rmron d ohe il ) t

Leads to ~16mton dry mass (3,6% of total mass) Ven b Zoriton ary WEIght, still much cheaperto

operate and produce

(upper stage/ droptanks)

Source:



http://www.nextbigfuture.com/2016/08/spacex-plans-to-use-lot-more-carbon.html
http://www.flashbainite.com/

MARVEL INNOVATIONS

ONESTAGETOSPACE

-SSTO: Single Stage To Orbit
-SSTORMER: Single Stage To Orbit Return from Mars and Earth Return

-FTR: Forward Thrusting Rocket




MARVEL REPLACES VEHICLES

ONESTAGETOSPACE

MARVEL REPLACES UP TO 13 VEHICLES

Has a reusable heat shield . Heatshield

. Has weels for surface mobility . Surface Mobility
. Surface Habitat . Surface Habitat

. Orbital Fuel Depot . Orbital Fuel Depot
. Orbital Rotating Space Station . Orbital Rotating Space Station




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE

Central plug (droptanks + ramp)
d. Hafnium Carbide (melts at 3900 C°)

e. Aerotherm or PICA-X on droptanks
(density 280 kg/m?3)




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE

18m high

+8,5m outer diam
+3,66m inner diam
12mton dry
112mton wet

45mton payload (mission outfit dependant)




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE
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MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE

Minimal Life Support
More open Space
Propellant production optimized

Mixed

Minimal Life Support
Uninflated crew module included

Rotating Space Station
Central node to receive rotating arms




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE

Reusable foldable solar panels
(DSS Solarosa, USA)

Long term storage of Methane (big molecule)

Propellant plant
From Martian atmosphere (WAVAR + SABATIER Tech)




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE

Converts Martian CO2 atmosphere to CH4

c. Internal and or external storage

Enables Fuel depot in orbit
Enables Fuel depot on surface




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE

b. Propellant abundance on MARS

prevents need to separate lander from ascender (no need to save
on propellant)

c. Triple redundancy of engines

Enables long term autonomous reuse with multiple engine
out




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE

prevents need to separate lander from ascender (no need to save on propellant)

Triple redundancy of engines

Enables long term autonomous reuse with multiple engine out

Optional refuelling @ Mars Orbital Depot




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE

PICA and PICA-X (NASA)
Woven TPS (Carbon-Carbon a.o. NASA)
ESA IXV-programme

Optional refuelling @ Mars Orbital Depot



MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE

=>» Easy positioning/relocation of
HAB/BASE/CARGO




ONESTAGETOSPACE 7% MARVEL REPLACES MULTIPLE VEHICLES

TECH PICTURE

Radiation Shielding (Fuel or Water Wall)

=» Even Without extra habs it can serve
as a minimal Crew Hab




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

TECH PICTURE i

Flexible Storage Tanks

(Thin Red Line Aerospace)

CH4 fuels are stable in Space
environment




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

=/
TECH PICTURE
: wB
e e y x Wi /
Ve

Dual use Propellant tanks (airlocks/corridors)




MARVEL REPLACES MULTIPLE VEHICLES

CURRENT DEVELOPMENTS

2016 Ixion Initiative Team ( NanoRacks, Space Systems Loral, United Launch
Alliance (ULA))

- Study to reuse rocket stages as habitats under the NASA NEXTSTEP-2 Public
Private second Next Space Technologies for Exploration Partnership

- “Our plan is to dramatically lower the proposed costs for habitats to allow for
the largest customer base, both commercial and government,” said Jeffrey
Manber, CEO of NanoRacks, in a press release. “With Loral and NanoRacks
working together, we have the knowledge base to assure a solid commercial
use of tomorrow’s habitats via re-purposed ULA Centaur platforms.”

Read more at http://www.spaceflightinsider.com/organizations/nasa/nextstep-
2-partners-develop-deep-space-habifat-prototvpes/HOZXAMmUSvSOLSLov.99



http://nanoracks.com/deep-space-habitats/
http://www.spaceflightinsider.com/organizations/nasa/nextstep-2-partners-develop-deep-space-habitat-prototypes/#O2XhMmUSvsOrSLoy.99
http://nanoracks.com/deep-space-habitats/

MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

Further Reading

[ pl p cessary : endeavors in space ana
human exploration to deep-space destinations such as the proving ground of space around
the moon, known as cis-lunar space, and Mars.



http://www.nasa.gov/press/2015/march/nasa-announces-new-partnerships-with-us-industry-for-key-deep-space-capabilities

MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

MARVEL FERRY DESTINATIONS MARVEL FUNCTIONS

Earth LEO Cargo Launcher
5. Earth Return to Moon Orbit (Luna)  Rotating Space Station — LEO/Moon/Mars

6. Earth Retun to Earth LEO Surface Habitat (Moon/Mars)

Deep Space lon Prop. Exploration




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

Design for it and reap all the future

One vehicle platform replaces and combines functions of 11 other platforms

=> Design Marvel and you need only one design cycle instead of 5 competing vehicles




ONESTAGETOSPACE /> MARVEL REPLACES MULTIPLE VEHICLES

Heat and vibration are no longer a technical problem (well known materials)

Extra thrust can be added on bottom of droptanks (3,66m diam, cf. Falcon F9 first stage)
Benefits of Aerospike (15 to 30% increase in fuel efficiency)

One MARVEL for all LEO and interplanetary missions

Launch Pit instead of Launch tower for easy last minute access to payloads (Low height)




MARVEL REPLACES MULTIPLE VEHICLES

ONESTAGETOSPACE

MARKET CAPTURE MULTIPLE COST REDUCTIONS

[ [ I " ach aadead ICle [ead Xponential grow
mcremental additions of both propuIS|on tech and if number of missions that can be Hown

internal tech
- Engine and ramp mounts are interchangeable 4. Leads to iterative improvements
- Internal mounting points for hardware (air locks,

inflatable habs, crew pods, hangar doors, furniture,
electrics, )

The design skips multiple successive generations
of competing designs simply by using
a smarter cost reducing integrated configuration




MARVEL MARKET

ONESTAGETOSPACE

Effect of the CubeSat revolution

Before With CubeSats Result
GEO Sats GEO Sats
Medium weight Medium weight
payloads payloads
Small sats Small sats

a. Small CubeSat launcher entrepreneurs

b. Rideshare on bigger launchers
Cubesats = 1, 2 c.  Healthy competition




MARVEL MARKET

ONESTAGETOSPACE

Effect of the CubeSat revolution

Before With CubeSats With Pico- en Nanosats
GEO Sats GEO Sats GEO Sats
Medium weight Medium weight Medium
ayloads weight
o SEVAISEIEE payloads
Small sats Small sats Small sats

Cubesats Cubesats

Pico- en Nanosats
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MARVEL MARKET

Before With CubeSats
GEO Sats GEO Sats
Medium weight l\/Ieinum
payloads weight
payloads
Small sats Small sats

Cubesats

”~ N

With Pico- en Nanosats

GEO Sats

Medium
weight
payloads

Small sats

Cubesats

Pico- en Nanosats

Super Heavy’s (SLS, LM9, Falcon Heavy)

SH

GEO Sats

Medium weight
payloads

Small sats
Cubesats

Pico- en Nanosats
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Aerospike plug & Engines
Surround lower part
of Storm Shelter

ONESTAGETOSPACE




MARVEL

Mars

Ascent
Reusable - 4
Vehicle ‘ —
:

Earth

Launcher

MARVEL

\\\ VEHICLE PAYLOAD INTEGRATION
MARVEL \
MARVEL Easy access to vehicle and payload
mates Up until launch due to low height
with DROPTANKS

Mars
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Am h

MARVEL

Mars
Ascent
Reusable
Vehicle
&

Earth
Launcher

18m x 18m
8,5m ¢

Droptanks

60-80m h, 3m66 @

SSTORMER

Single Stage To Orbit
Reusable on Mars

and Earth Return
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Am h

MARVEL

Mars
Ascent
Reusable
Vehicle
&

Earth
Launcher

18m x 18m
8,5m ¢

Droptanks
60-80m h, 3m66 @

SSTORMER

Single Stage To Orbit
Reusable on Mars
and Earth Return
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MARVEL

Mars
Ascent
Reusable
Vehicle
&

Earth
Launcher

18mx 18m
8,5m ¢

Creating an Artificial Gravity Environment over 2 or 3 Vehicles,

Marvel offers ample internal Space for Crew,
Cargo and

Partial G experiments

Easy structural maintenance

While retaining its versatile propulsive uses

18m x 18m
8,5m g
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Small subtitel : 4 launches

Moon Orbit
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Mars Orbit \i

Moon Orbit




Reusable heatshield ‘

(in Mars conditions)

Corridor, airlock, ,“
potential rotation 4 Large Cargohold
arm connector node }%,ﬁ.xj '] (Pressurized)
i | R A .
MB@@ o - o - Garage Door
, ) > v‘( & Ramp

Main internal

Rii 74 Bulkhead
R Load Bearing Ring
/ . g Propellant Tanks

/ h , . & Propellant Plant

Up to 9 legs, > :
Wheeled

(redundancy &
Mobility)

Connected to Aerospike
Droptank/corridor Ramp

To scale: ﬁﬁ' .
ONESTAGETOSPACE /%



- Cargo Configuration
Reusable Heatshield

Free Height Up to 10m
(together with hangar)
8m50 ¢

(in Mars conditions)

Corridor, airlock, A‘
potential rotation

|
arm connector node s« £ | Large Cargohold
1 3 | - . <
M /N R g L 2 A
CIEA ) _— o Garage Door
' ” ‘ LF P, & Ramp
\§~ &

e - I N .
\ Main internal

‘ Bulkhead
o e Load Bearing Ring

y / . \ Propellant Tanks
\ \ & Propellant Plant

=)

o

/ —
Up to 9 legs, 3 l g :
Wheeled

(redundancy &
Mobility)

lon /electric
Propulsion Unit

Aerospike
Ramp

Connection ’Fo To scale: ﬁ ﬁ “
ONESTAGETOSPACE /™ Droptank/corridor



CARGO MISSIONS

On mission where time element is not critical, an
ion tug can be put in place of a Storm shelter.

Has its own solar panels but can use MARVEL's

On an earlier mission this can test all propulsive
modes

| lon /electric
o Propulsion Module

. Stays in orbit

1 \/\M
ONESTAGETOSPACE %f




CARGO MISSIONS

On mission where time element is not critical, an
ion tug can be put in place of a Storm shelter.

Has its own solar panels but can use MARVEL's

On an earlier mission this can test all propulsive
modes

| lon /electric
| Propulsion Module

d Stays in orbit

ONESTAGETOSPACE




CARGO MISSIONS

On mission where time element
is not critical, an ion tug can be
inserted in place of a Storm
shelter.

On an earlier mission this can
test all propulsive modes

&

!
||
1]
i
& .}
/I/ 5

,” y »
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lon /electric
Propulsion Module
Stays in orbit

T

i




Cargo Configuration

MARVEL PROPELLANT
FERRY

Free Height Up to 10m
(together with hangar)
8m50 ¢

|
| Large Cargohold
Garage Door
& Ramp

23V 3 .

el il SO VSISO

Multiple deep cryo Bladder
Tanks are stored folded and
can be filled to:

Main internal
Bulkhead
Load Bearing Ring

- refuel an in orbit depot
- create a ground depot

- Standard tanks hold 80-
100 TON

- With bladder tanks total
of 280mton

- Drops off up to 95 mton
in orbit

- Liftin off at 300mton wet
allows it to ferry 40ton of lon /electric

payload to Mars surface Propulsion Unit

ONESTAGETOSPACE



MARVEL AND BASE TO SCALE

- Inflatable habs

- NASA Surface Exploration Vechicle (SEV)
- 24m long ramp (6 segments)

- Landing legs have wheels with e-motors

> s _-—?"- S e k; -

gl | o
hr‘ﬂ
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\

When a MARVEL reaches the end of its
usefull life as a FERRY VEHICLE
it does not have to be discarded, A a— .
- they can be Rolled into position and
connected to serve as pressurized

quarters i \/

- and/or Continue Propellant and Power
production p 8 p p I 1




| "\‘“
ONESTAGETOSPACE ./~ MARVEL AND BASE TO SCALE




ONESTAGETOSPACE

Mars

Mars Orbit

Moon Orbit
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Mars Orbit \i

Moon Orbit




MARVEL LEO ORBITAL BASE

ONESTAGETOSPACE

Mars

Mars Orbit

Moon Orbit




MARVEL MOON LAGRANGE ORBITAL BASE

ONESTAGETOSPACE

Mars

Mars Orbit

J \:
Ay 15 "Ry
‘r% \gm N\

Moon Orbit
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Mars Orbit //\ -

Moon Orbit ¥ (-




MARVEL MOON L1 ROTATING STATION

ONESTAGETOSPACE ./ READY FOR TRIP TO MARS
Mars
” /
7
Mars Orbit

Moon Orbit /;f/',
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MARVEL DEMO: SSTO AT MARS,

ONESTAGETOSPACE : p- PROPELLANT PRODUCTION & HUMAN RATING

Mars N\ /

Mars Orbit

Moon Orbit
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MARVEL MARTIAN PROPELLANT DEPOT
GROUND PRODUCTION & IN ORBIT REFUELING

Mars

Mars Orbit \5

Moon Orbit




MARVEL LEO ORBITAL BASE

ONESTAGETOSPACE

Mars

Mars Orbit

Moon Orbit




MARVEL MARS ORBITAL BASE

ONESTAGETOSPACE

Mars

Mars Orbit

J \:
Ay 15 "Ry
‘r% \gm N\

Moon Orbit
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MARVEL: Martian Rotating Station, Return cycler

Mars
Mars Orbit
/_/
Moon Orbit - |




MARVEL: Moon Lagrange or RDO Rotating Station, Mars Ready option ONESTAGETOSPACE

Mars

Mars Orbit

Moon Orbit
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viars Base Haltat - AT RTRAT THE Artiticial Gravity
aP Man rated Life Su pport Drop tanks are corridors for crew Vertical
Reusable Heat Shield @ Mars Orbital Fuel Depot Integration

wrretreres  Flash Bainite Metal Construction 10N & Chem propulsio
tonomous cargo unloading  Uttralow Launch Stack (18m) Prope”aﬂt FaCtOry

. through pit launch .
k like operations ~ Rotating Space Station Wheeled surface mobility
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SLS BLOCK 2, 130T LOE, 45 MOON




ONESTAGETOSPACE










ONESTAGETOSPACE

VIER Interne Niveaus
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VIJF Interne Niveaus
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VIER Interne Niveaus
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VIJF Interne Niveaus
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viars Base Haltat - AT RTRAT THE Artiticial Gravity
aP Man rated Life Su pport Drop tanks are corridors for crew Vertical
Reusable Heat Shield @ Mars Orbital Fuel Depot Integration

wrretreres  Flash Bainite Metal Construction 10N & Chem propulsio
tonomous cargo unloading  Uttralow Launch Stack (18m) Prope”aﬂt FaCtOry

. through pit launch .
k like operations ~ Rotating Space Station Wheeled surface mobility




