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Aerodynamic Characteristics of a Small Scale Supersonic Flight
Experiment Vehicle

Kazuhide MIZOBATA, Syota HADA, Maya KUDO, Yousuke SASAYAMA, Koumei KUWADA,
Yusuke MARU, Ryojiro MINATO, Nobuhiro TANATSUGU, Takakage ARAI
and
Nobuyuki TSUBOI

(UFfa At H PRk 20456 A 20 H MmO EEH SERK204E 11 A 7 H)

Abstract
Extensive and intensive studies are being carried out for creation of innovative fundamental
technologies for realization of hypersonic aircraft and reusable space transportation systems. In the
course of the studies, a small scale flight experimental vehicle is under development for validation of
the technologies in real high-speed flight environments. The aerodynamic characteristics of the overall
configuration of the vehicle are measured by wind tunnel tests at Mach numbers ranging from 0.3 to 2.0.
The lift, drag, and pitching trim characteristics are evaluated and assessed in detail.
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Fig.1. The tentative plan of the fight profile of a small-scale
supersonic experimental vehicle.

Table 1. The design concept of the M2006 configuration.
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Fig. 2. The overview of the M2006 configuration.

Table 2. Dimensions of the M2006 configuration.

Wind
Real
tunnel test . .
configuration
model
Scale 1/5.7 171
Length [m] 0.55 3.12
Wing Span [m] 0.28 1.61
Wing Area [m?] 0.03 0.96
MAC [m] 0.14 0.80
Sweep-back Angle [deg.] 66, 61
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Table 3. Dimensions of the all-moving horizontal tail.

Area [m’] 0.26
Moment arm [m] 1.20
\olumetric coefficient 0.40
Sweep-back angle [deg.] 50
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Fig. 3. A typical curve of pitching moment coefficient vs.
angle of attack.
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(a) The transonic wind tunnel.

(b) The supersonic wind tunnel.
Fig. 4. Wind tunnels of JAXA/ISAS.
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(d) The lift to drag ratio.
Fig. 5. Obtained aerodynamic data for the M2006
configuration.
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Fig. 6. The pitching moment coefficient vs. the angle of
attack at Mach 0.3.
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Fig. 7. The pitching moment coefficient vs. the angle of
attack at Mach 0.7.
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Fig. 8. The lift coefficient vs. the elevator angle at Mach 0.3.
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Fig. 9. The lift coefficient vs. the elevator angle at Mach 0.7.
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Fig. 10. The predicted lift of the experimental vehicle of the

MZ2006 configuration.
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