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Potential Benefits 

  

Technical Approach 

 

Innovation 
Modular ascender architecture based on collapsible fuel tanks that can be easily assembled 

and reconfigured in-situ to adapt to flexible mission requirements. 

- The ascent vehicle is the single largest indivisible payload element, defining the 

mass of the mission at entry. EDL volume of the ascent vehicle can be reduced by 

up to 70% using flexible cryogenic tanks and in-situ assembly of structural 

elements. Fully utilizes ISRU fuel production without shipping large, empty tanks. 

- Mission flexibility/hardware 

reusability are key to success: 

modularity allows propulsion 

systems to be reconfigured to 

adapt to changing needs and 

reduces risks. Common elements 

can be shared between ground and 

orbital systems. 

-Signficiant mass savings for ascent vehicle reuse and crew shuttling. 

Establishment of propulsion system cycle and ecosystem around planetary 

missions.  

- Applications outside of Mars (e.g. lunar outpost, NEA, orbital tugs) 

Common propulsion module: Reusable module with snap-on, common plumbing and 

mechanical interfaces for ascent cores/orbital tugs.  

Common structural elements: Reconfigurable structural elements which allow flat 

packing. Additively manufactured structural adaptors. 

Collapsible tanks: Cryogenic, inflatable propellant tanks with minimum storage volume 

and easy deployment. Greater survivability during harsh EDL conditions. 

Crew module: Reconfigurable crew cabins with semirigid, inflatable structure and mobile 

support systems. 
 Integration and transportation: 

Near tool-less assembly and manual 

vehicle erection. Larger vehicles 

utilize auto-expanding/locking 

package provided through propellant 

pressurization. 

 

The ascender builds off previously explored low-mid TRL technologies such as flexible 

cryogenic tanks and modular propulsion systems. At the same time we tap into the expertise 

accumulated from the development of methane-based nanosat/smallsat launchers. Phase 1 aims 

to achieve overall TRL 3. 

- Development of common propulsion module interfaces (mechanical, hydraulic) 

- R&D, testing for integration of flexible tanks into vehicle structures 

- Development of staging systems and reconfigurable structural elements 

- Martian assembly and integration planning/testing 

 

 

Aphelion will leverage its expertise and 

infrastructure in nanolauncher development to 

engage in hardware testing. TRL 6 for phase II.   

- Reconfigurable structure/propulsion 

module production and testing 

- HAB Martian-atmosphere emulation test 

launch 


