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ÅMission Outline

ÅIntroducing the CranSpace Solution

ÅTrajectory

ÅJourney to Mars (and back)
φLaunch
φVenus Fly-By
φMars Fly-By

φEarth Re-Entry

ÅMission Cost

ÅSummary
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Presentation Overview
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ά¢ƻ ŘŜǎƛƎƴ ŀ two-personflyby mission to Mars, to be launched before 
the end of the 2024, to recapture the imagination of the public and give 

ŘƛǊŜŎǘƛƻƴ ǘƻ ǘƘŜ ¦Φ{Φ ƘǳƳŀƴ ǎǇŀŎŜŦƭƛƎƘǘ ǇǊƻƎǊŀƳΦέ
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Project Approach

The Mars 
Society

Mission Drivers

Requirements

Trade-offs

CranSpace

Design Solution



Payload to LEO

ÅTMI Payload:     
41560 kg 

ÅRequired Propellant: 
89300 kg

ÅOverall Mass: 
146600 kg
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Longest Human Duration in Space

6

ÅFurthest Distance 
from Earth: 
78 million km

ÅMission Duration: 
580 days

http://photojournal.jpl.nasa.gov/jpeg/PIA17936.jpg



Solar Radiation

ÅSolar maximum 
occurs in 2024

ÅMax. radiation 
allowed
Male: 3.25 Sv
Female: 2.5 Sv

http://cdn.phys.org/newman/gfx/news/hires/2015/25-researcherss.jpg 7



Mission Required Consumables
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ÅRequired Consumables
(No Recycling)

Water: 5450 kg

Oxygen: 1000 kg

Food: 755 kg



Issues Away from Earth
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RQ01 Capability of supporting two crewfor the entire mission

RQ02 Compatibility with existing launchersand spacecraft

RQ03 Hypersonic re-entry shall not exceed spacecraft and crew  
capabilities 

RQ04 The spacecraft shall provide sufficient radiation protection
for a maximum extended-period dose of 0.730 Sv

RQ05 No critical single point failures in the life-support system

RQ06 Mission shall be completed by end of 2024

Top Level Systems Requirements
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Design and Risk Philosophy

Technology heritage is the backbone of the CranSpace design 
philosophy.

ÅReduces implementation risks
φ Less time spent on R&D
φ Less uncertainty in margins

ÅReduces mission risks
φ Draws on lessons learnt
φ Targeted mitigation for known issues

Emphasis on redundancyto reduce critical single point failures 

11



CranSpace Design Solution - TOTEM
Transfer-vehicle for Observation, Testing and Exploration of Mars
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Propulsion SystemHabitat ModuleCrew Capsule

The Spacecraft
TOTEM 
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