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CFD Research Needs for Re-entry Capsule Thermo-aerodynamics and Re-entry Safety Analysis
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Re-entry return-to-Earth system is the key element to realize challenging space missions. Aerodynamics and
aerothermodynamics issues related to the thermal protection from the severe aerodynamic heating, the aerodynamic
design for the stability and controllability are important research fields. Computational fluid dynamics (CFD) analysis
has been matured and widely applied to such an aerodynamics and aerothermodynamics design problems of re-entry
capsules and the re-entry safety analysis of the space debris. Current development status of LS-GRID/FLOW, which is
one of the core CFD code of JAXA was overviewed. CFD-related challenges and further research needs are identified
in the context of the thermo-aerodynamics design for HTV Small Re-entry Capsule (HSRC) and the development of

spacecraft-oriented re-entry safety analysis code LS-DARC.
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FIAH SR 2 81T, KRBIZEAZIIUDizn sy
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HWFRIZBTAANEERZELED TH EHEY X
(Expected Casualty : EC) fEAFHIi T2 D23 =2 bV 2245 i
Thb.
FEEDFREED TV D ELIEET UL AH LY =
v b ) Z4FHEE LS-DARC (Destructive Atmospheric Reentry
Code)2XI, PRMIFHTIEEE ESA ¢ SCARAB®IRLT 7 L A [H]
SEFEHMFFE® ¥ —CNES @ PAMPERO™ & [F £ 7
Spacecraft-Oriented V) = b U ZA3HIED Téd 2. LS-DARC 12
X0, W oOlTrRTEocnsy b EEROHR R EOBMEIRINC
XL, 227, 6 HHERSYHTE, BT, (BT L,
VR - B K DTRIRZ b I] D T L3 TE DG bR
Ralb—alEITH) ZENTED. eI A—FEHICL
DA EE RS 5 2 N TE B 2
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i Uncertainty Factors L
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3) Model Accuracy
4) Shape Complexity
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2) Initial Conditions
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Break-up High Fidelity Simulation
altitude
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Altitude Model Ground Experiment

B) Fragment Dispersin Model
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Aerodynamics

€
(Reduced-order model)
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Aeroc_:!ynamlc Pressure distribution
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- Altitude ( )
~Velocity Heat Flux
- Attitude (Reduced-order model)
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| ¢ Shape,
_ e ™ local curvature
Trajectory Thermal
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Melting
element judge
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