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CFD Analysis of Transonic, Supersonic, and Hypersonic
Flowfields around Re-usable Rocket and SpacePlane.

Yukimitsu YAMAMOTO*, Ryozo ITO**

Abstract
In order to evaluate aerodynamic characteristics of future SSTO space transport vehicles, CFD analysis was
conducted from transonic to hypersonic speed for two re-usable rockets and hypersonic flow computations
including real gas effects, were made for a space plane. Comparisons with AEDC hypersonic wind tunnel

experiment were made for the latter space plane analysis.

In the present CFD works, geometry definition by

using CATIA and grid generation methods are also introduced.
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RLV Cp Contours

Mach =1.41

Alpha =0

Beta =0

Re =5.8843e+07
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(a) spal0o0 (b) spait0l
M8 AN—AFL—r=HK
Computational Case
Case | Geometry Gas Model @ Reynolds No.etc | Twall | Remarks
1 Spa 100 Perfect 0° Low, Laminar 300K | AEDC
2 5° 2.625 X 10° Exp.
3 10° Condition
4 20°
5 0° High, Turbulent
6 18° 6.275 X 10°
7 Spa 101—— Perfect 0° Low, Laminar 300K [ AEDC
8 ‘ 10° 2.625 X 10° Exp.
9 20° Condition
10 0° High, Turbulent
11 10° 6.275 X 10°
12 | Spa 100 Perfect Laminar 1366K | Flight
13 Real, Noncat 0° 3.98 X 10° Condition
14 Real, Fullcat
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