5 23 MMERAENFEL VRO L

BEASAOS Y MTE LITE & CIFER O ZE J1 51Tl

Computational Analysis of Aerodynamic Characteristics during the launch and return

of the Reusable Observation Vehicle

Oy BERI, BEREE, SR TR HEXILEIL 1-14-6, E-mail: namera@flab.isas.jaxa.jp
@A fulR, ISASIJAXA, #RZ)IRFAEE T M S5 3-1-1, E-mail: ryo@isas.jaxa.jp
Kili 22, ISASIJAXA, M7 EABEE T B 3-1-1, E-mail: oyama@flab.isas.jaxa.jp
eI K, ISAS/IAXA, 04| IRARELR T B A 3-1-1, E-mail: fujii@flab.isas.jaxa.jp
A Gk, REER, HAHESTRHXILEL 1-14-6, E-mail: yamamoto@rs.kagu.tus.ac.jp
Yoshinori NAMERA, Tokyo University of Science, 1-14-6 Kudankita, Chiyoda, Tokyo
Ryoji TAKAKI, ISAS/JAXA, 3-1-1 Yoshinodai, Sagamihara, Kanagawa
Akira OYAMA, ISAS/JAXA, 3-1-1 Yoshinodai, Sagamihara, Kanagawa
Kozo FUIIIL, ISAS/JAXA, 3-1-1 Yoshinodai, Sagamihara, Kanagawa
Makoto YAMAMOTO, Tokyo University of Science, 1-14-6 Kudankita, Chiyoda, Tokyo

Aerodynamic characteristics of reusable observation vehicle are computationally investigated under subsonic and
supersonic flows using the RANS (Reynolds-Averaged Navier-Stokes) simulations. The initial investigation for the
concept design is done with the light optimization using the light CFD. The results show that the simulations using
coarse grid estimate the axial force coefficient and the lift to drag ratio accurately except some cases. The results
indicate the correlation between the supersonic lift to drag ratio during the return, the subsonic lift to drag during the
return and the axial force coefficient during the launch. The results show the correlation between the kink angle of the
design variable and the rear angle of the design variable. The required knowledge for the concept design in the near
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future is obtained.
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Table 1: Flow conditions.

Mach number Angle of Attack
Ascent 2.0 0 [deg]
Descent 2.0 10,25,40 [deg.]
0.8 10,25,40,55 [deg.]

Fig.3 Definition of the angle of attack and the aerodynamic force
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Fig.6 Computational Grid
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Fig.7 Supersonic lift-drag ratio during the return
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Fig.8 Subsonic lift-drag ratio during the return
and Axial coefficient of the launch
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Fig.9 Subsonic lift-drag ratio during the return and
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Fig.10 Surface pressure distributions and space Mach number distributions
at M,=2.0, AOA=0 [deg.] during the launch
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Fig.11 Surface pressure distributions, streamlines and space Mach number
distributions at M,;=2.0, AOA =25[deg.] during the return
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Fig.12 Surface pressure distributions, streamlines and space Mach number
distributions at M,=0.8, AOA =25[deg.] during the return
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Fig.15 Supersonic lift-drag ratio during the return and Kink angle
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Fig.16 Supersonic lift-drag ratio during the return and Rear angle
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Fig.17 Subsonic lift-drag ratio during the return
and Kink angle
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Fig.18 Subsonic lifi-drag ratio during the return
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