Radiation-Shapes-Thermal Protection Investigations

RASTAS  \ for High Speed Earth Re-entry
SPEAR

FP7/SPACE/241992 Concept:

1/9/2011 — 30/10/2011 Ballistic, passive return of a soil sample from another planetary body in a Sample-
Total Budget: 2.3M€ Return Capsule, entering and aero-braking through the Earth’s atmosphere at high
N velocity.

CONCEPT OF A SAMPLE-RETURN VEHICLE FOR

Objectlve: BALLISTIC EARTH RE-ENTRY
“To increase Europe’s knowledge in high Lid TPS A Rear Energy absorbing
speed re-entry vehicle technology to allow AFTTPS e
for planetary exploration missions in the *

coming decades”

The specific Objectives are: " Carrier b,

1.To better understand phenomena during high speed " \ '

re-entry enabling more precise Capsule sizing and
reduced margins.

Filling Foam Internal insulation

Internal structure

2.To identify the ground facility needs for simulation FS Structure

3.To master heat shield manufacturing techniques and
demonstrate heat shield capabilities

FS TPS Sample Canister Front Energy
absorbing material

4.To master damping at ground impact and flight
mechanics and thus ensure a safe return of the
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1.1 Atmosphere modelling

1.2 Trajectories
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1.3 Aerodynamics & ATD

Ql Vehicle Design /

Challenges:

The main challenges faced by a ballistic, Sample-Return

6.2 Dissemination & Exploitation

Management, Dissemination and Exploitation
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1.Ensure the entry phase of the ballistic trajectory and sustain mprovement High Spoed Entry Coupling assesoment Modelling
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3. Comply with the planetary requirements, typically ensure T— & =R /| e symwnessorwe )/

sample container integrity until impact and guarantee sealing - - & —/

conditions at any time of the mission and under any

circumstances.
http://www.rastas-spear.eu/

FP7/SPACE: Activity 9.2.1 Strengthening of Space foundations / Research to support space science and exploration - SPA.2009.2.1.01
The research leading to these results has received funding from the European Union Seventh Framework Programme (FP7/2007-2013) under grant agreement n 241992




