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Before we start…
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Distance

𝟏𝟎𝟑 m

𝟏𝟎𝟓 m

Contact

𝟏𝟎𝟖 m

Resolution

𝟏𝟎−𝟏 m

𝟏𝟎𝟐 m

𝟏𝟎𝟑 m

𝟏𝟎−𝟗 m

Satellites

Rovers

Probe

Et une avec le budget ?
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Specifications

« Free » Flight zone : 0 and 100 km

Precision : 𝟏𝟎−𝟐 to 𝟏𝟎−𝟗

Missions/goals

Ground cartography
Atmospheric environment
Telecommunication relay

Needs

Propulsion
Energetic
Levitation

Mission’s conduct

Launch
Travel
Deployment

Table of contents 
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Ground Studies

Est elle inférieur à 6 km ?

Atmospheric condition

Communication relay

Missions

Ground Studies

Atmospheric observation 

Communication relay

→ Goals
• 3D Cartography
• Caracteristics

→ Technology
• LIDAR

→ Goals
• Composition
• Behavior

→ Technology
• LIDAR
• Weather station

→ Goals
• Optimize operations

→ Technology
• HUF
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Levitation

Propulsion
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Propulsion

• CO2 as propulsion power

• MCD Accelerator

• No need of propellant
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On board power

Systems Consumpsion (W)

Instruments 75

Telecommunication 770

Propulsion 3000

Flight systems 170

Fuel cell 275 W.𝑘𝑔−1

Aerostat needs : 4 kW

15 kg

Parameters Radio-isotrope Nuclear power Fuel cell

Power generate (kW) 0,2 to 10 5 to 300 0,2 to 50

Rentability (W/kg) 5 to 20 2 to 40 275

Generated Power (kW)

Benefits (W/Kg)
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75%

19,25%

1,9% 3,85% Missions

Levitation

Propulsion

Energetics



Sustentation

• Mass budget
Systems Mass (kg)

Instruments 52

Telecommunication 23

Propulsion 115

Flight systems 85

Energetic 210

Basket 670

total mass 1155 kg

Balloon’s size → 75 m x 40 m x 30 m

85 000 m3

𝑷 = 𝒎𝒈
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Propulsion

Energetics

Levitation

Basket



102 m

75 m

30 m
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Spacecraft assembly

Generators

Flight control system

Telecom’ system

Temperature control 
system

Meteo system

LIDAR/LADAR

3m50

1m50
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Launcher choice

Launchers Payload
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Launcher clearance

Heating shield

Balloon

Basket

Parachute compartment
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Launch and travel

• Launch window:
• Earth-Mars Angle = 44°

• Optimization :
• Catapult Effect

• Propulsion 

Every 26 months
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Next window : May 14𝑡ℎ 2018



Deployment and inflation

220 m/s

20km

Mach 30

110km

20 m/s

10 km
5-6 km
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Operations

• Autonomous drone

• Ability to locate itself

• Recovery procedure :

• Hard Safe mode : SMA
• Take commands from Earth

Insure Airships
(Avoid storm..)

Energetic ressources 
optimization

Transmit data to Earth

Make studies

Area optimization

Priorities Control
Hard-Safe mode : SMA
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Conclusion

Precision CostRange Data’s volume Height

0,3 m

0,003 m

0,1 m

20-90 Gbits/d

15 km

𝟏𝟎𝟑 km
1-3 G€

200-800 M€

3,5 G€

0 m

𝟏𝟎𝟓 km

6 km

All

250 Mbits/d

15 Gbits/d
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1155 kg 4 kW

65 km/h 15 Gbits/day

3,5 billions €

Léopold COMBY   Clément CHANTEBEL
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