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Earth reentry mission - no crew on board
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EDL phases – from the ISS to the ground
Equations of motion

Ballistic entry

LHIAD inflation

Terminal speed

transient
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Allen and Eggers assumptions’ region of validity
Courtesy of Georgia Institute of Technology



Capsule dimensioning

Structural limitations Thermal limitations

At the thermodynamic equilibrium

Calculation of the nose
radius so that the
structural and thermal
limitations are respected
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Choosing the inflatable decelerator (IAD)

Baseline structure
NASA DRA5

(Design Reference Architecture 5.0 for Mars)

From a trade-off of completed missions and an iterative 
calculation, for the 150 kg of the Earth mission, it has
been chosen a single Lifted Hypersonic IAD (LHIAD) with
a diameter of 5 m. 
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Architecture 6 EDL phase – courtesy of NASA



Analysis results
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Mars atmospheric entry mission
with human crew on board
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Choosing the inflatable decelerator (IAD)

It was decided to entrust the hypersonic deceleration to a Lifted Hypersonic IAD (LHIAD) 
with a diameter of 20 m, followed by a Lifted Supersonic IAD (LSIAD) which slows down the 
capsule to the subsonic regime with a diameter of 40 m.

EDL phases HIAD inflation

SIAD inflation
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Architecture 8 EDL phase – courtesy of NASA

transient



Capsule dimensioning

Structural and human
limitations

Thermal limitations Calculation of the nose
radius so that the
structural and thermal
limitations are respected
and the survival of the
human crew is ensured
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Analysis results
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Thank you!
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