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Mass fractions for potential ballute + aeroshell are 
an order of magnitude lower than typical aeroshells 
for direct entry.  Ballutes could provide an enabling 
technology for high-mass Mars entry. 
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Small β implies deceleration in upper 
atmosphere at lower heating rates  

Large β implies deceleration in lower 
atmosphere at higher heating rates 

for ballute configurations only: 

Maximum Ballute surface 
temperature = 500oC 

Maximum deceleration = 5 g’s 

ve = 6.0 km/s @ 150 km 

v < 300 m/s @ 0.0 km 

Aeroshells have two minima for TPS mass fractions:  
•  high ballistic coefficient  (traditional approach) 

•  low ballistic coefficient (aeroshell emulates the ballute) 
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For larger β, 
ballute surface 
temperature 
exceeds 500oC mTPS 

ms/c 

Ballute TPS results:  
•  mass fraction increases with 
decreasing ballistic coefficient 

•  smallest ballute occurs at 
material temperature constraint 

Study Specifications for 

Mars Direct Entry 


