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ABSTRACT

In this study, aerodynamic coefficients obtained from Computational Fluid Dynamics (CFD)
using wind tunnel test-like method is compared with coefficients obtained by actual wind
tunnel test. Unsteady analysis has performed with using harmonic equation for motion of the
external store. Aerodynamic database is generated based on CFD results to simulate 6
degree-of-freedom store separation analysis. Trajectory is obtained from simulation using both
CFD-based and test-based database, and results are compared with trajectory from flight test
result. It is concluded that generation of database based on CFD with wind tunnel test
technique is valid from good agreement of the trajectory.
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Table 1. Wind Tunnel Test Condition of Free
Stream Test of Store

Store Attitude
Mach
Test No. Roll Pitch Yaw
Type Angle Angle Angle
(-] [deg] [deg] [deg]
-10
0
Free 09 N/A | -30~+15
Stream 10
20
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Fig. 3. Scheme of Wind Tunnel Grid Test.
(X, Y and Z are position of store. # and
¢ are pitch and yaw angle of store)
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Table 2. Wind Tunnel Test Conditions of Grid
(Flow Field) Test of Store (a and B are
angle of attack and sideslip of aircraft.
&, © and w are roll, pitch and yaw angle

of store)
M Aircraft Store Position Store Attitude
a yéi X y z @ e v
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0 0 0 0 0 0 0
2 0 0 0 0 0 0
4 0 0 0 0 0 0
2 0 -4 | 2 0 0 0
2 0 -4 0 0 0 0
09| 2 0 -4 2 ~ 0 0 0
2l ololo|®]o0o]o]-15
2 0 0 0 0 0 15
2 0 0 0 0 |-20| O
2 0 0 0 0 | -10
2 0 0 0 0 10
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Table 4. Flight Test Conditions
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Mach | Altitude Angle of Arjgle .of Load

No. No ] Attack Sideslip | Factor
' [deg] [deg] [G]

1 0.90 5,120 1.00 0.00 1.10
2 | 0.90 | 10,445 0.97 0.12 0.96
3 | 0.90 9,847 0.45 0.19 0.32
4 | 0.90 4,678 3.00 0.75 4.07
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Fig. 14. Comparison of Trajectory from Flight
Test and 6-DoF Simulation Result
based on Wind Tunnel Test and
Computational Fluid Dynamics at
M=0.9, 5120(ft), AoA=1°, 1.1G
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Fig. 15. Comparison of Trajectory from Flight

Test and 6-DoF Simulation Result

based on Wind Tunnel Test and

Computational Fluid Dynamicsat M=0.9,

10445(ft), AoA=0.97°, 0.96G
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Fig. 16. Comparison of Trajectory from Flight
Test and 6-DoF Simulation Result
based on Wind Tunnel Test and
Computational Fluid Dynamics at
M=0.9, 9847 (ft), AoA=0.45° 0.32G
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Fig. 17. Comparison of Trajectory from Flight
Test and 6-DoF Simulation Result
based on Wind Tunnel Test and
Computational Fluid Dynamics at
M=0.9, 4678(ft), AoA=3.00°, 4.07G
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