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A study on establishing the aerodynamic database
though the extermal flow method of a rotating vehicle
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Aeronautical systems Center, Defence Agency for Technology and Quality
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Abstract With the introduction of new technologies, ground weapons have led to the development of artificial
intelligence and the attention of major developed countries. In this study, CFD was performed through the BLU-103
model to obtain aerodynamic data for aircraft that are subjected to rotational motion. To simulate the steady-state of
a rotating body, the body was fixed and the principle of rotating the body by rotating the surrounding air was used.
In order to examine the aerodynamic feasibility of the rotating aircraft, the analysis was carried out at intervals of
30 © angle from 0 ° to 90 ° for the simple shape and the side slip angle. It was confirmed that the drag coefficient
for the simple model satisfies the quantitative results of 1.0 ~ 1.2 through CD presented in "Drag Book". The
aerodynamic data was constructed by applying the valid input verified through the simple type analysis conditions
to the actual shape, and the tendency was analyzed. The analysisconfirmed that CX, CZ and CY increase not only
in the simple model but also in the rotation of the actual model. Especially, the influence of CZwas judged to have
contributed to the flight.
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Table 1. Aerodynamic coefficients (not rotate)

a B Cx Cz Cy cmx | cmz | cmy
0 0.692 | -0.001 | -0.006 | -0.001 | 0.000 | 0.000
0 30 0.601 | 0.002 | 0.343 | -0.001 | 0.000 | -0.001
60 0.347 | 0.003 | 0.598 | 0.001 | 0.000 | 0.001
90 0.001 | 0.002 | 0.693 | 0.000 | 0.000 | 0.001
0 0.933 | -0.697 | -0.005 | 0.000 | 0.000 | -0.001
30 30 0.806 | -0.696 | 0.473 | 0.000 | 0.000 | -0.001
60 0.463 | -0.692 | 0.812 | 0.001 | 0.000 | 0.000
90 0.010 | -0.696 | 0.934 | 0.001 | 0.000 | 0.000
0 0.525 | -1.214 | 0.002 | 0.000 | 0.000 | 0.006
60 30 0.452 | -1.214 | 0.265 | -0.003 | 0.000 | 0.005
60 0.261 | -1.216 | 0.454 | -0.005 | 0.000 | 0.003
90 0.002 | -1.217 | 0.522 | -0.006 | 0.000 | 0.000
90 0 0.000 | -1.204 | -0.001 | 0.000 | 0.000 | 0.000
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7. Aerodynamic graph (Non spinning)
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Table 2. Aecrodynamic coefficients (Spinning)

a B Cx Cz Cy cmx cmz cmy

0 0.712 | -0.001 | 0.066 | 0.001 | 0.000 | 0.000

0 30 0.582 | -0.001 | 0.414 | 0.001 | 0.000 | 0.001

60 0.299 | 0.001 | 0.648 | -0.001 | 0.000 | -0.001
90 -0.070 | -0.001 | 0.713 | 0.000 | 0.000 | 0.001
0 0.940 | -0.734 | 0.035 | 0.000 | 0.000 | 0.000
0 30 0.795 | -0.732 | 0.508 | 0.000 | 0.000 | 0.000
60 0.438 | -0.729 | 0.837 | 0.000 | 0.000 | 0.000
90 -0.039 | -0.731 | 0.942 | 0.000 | 0.000 | 0.000
0 0.530 | -1.232 | 0.043 | 0.000 | 0.000 | 0.006
60 30 0.438 | -1.232 | 0.304 | -0.003 | 0.000 | 0.005
60 0.226 | -1.233 | 0.481 | -0.005 | 0.000 | 0.003
90 -0.041 | -1.234 | 0.531 | -0.006 | 0.000 | 0.000

90 0 0.000 | -1.224 | -0.001 | 0.000 | 0.000 | 0.000
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Fig. 8. Aerodynamic graph
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(spinning circular cylinder)
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Table 3. Aerodynamic coefficients

a B Cx Cz Cy cmx | cmz | cmy
0 0.614 | -0.007 | -0.03 | 0.014 | 0.000 | 0.047
0 30 0.544 | -0.007 | 0.439 | -0.043 | -0.13 | 0.034
60 0.578 | -0.015 | 0.597 | -0.034 | -0.13 | 0.010
90 0.505 | -0.053 | 0.958 | -0.029 | -0.04 | 0.019
0 0.884 | -0.753 | 0.003 | -0.001 | -0.00 | 0.064
30 30 0.759 | -0.732 | 0.674 | -0.001 | -0.13 | 0.056
60 0.441 | -0.722 | 1.064 | -0.008 | -0.16 | 0.026
90 0.264 | -0.694 | 1.106 | -0.017 | -0.06 | -0.001
0 0.474 | -1.284 | 0.006 | 0.001 | 0.000 | 0.115
60 30 0416 | -1.289 | 0.378 | -0.035 | -0.06 | 0.099
60 0.203 | -1.286 | 0.644 | -0.052 | -0.09 | 0.070
90 0.000 | -1.236 | 0.641 | -0.079 | -0.04 | 0.011
90 0 0.029 | -1.178 | 0.000 | 0.001 | 0.000 | -0.010
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Fig. 9. Aerodynamic graph (real model-non spinning)
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Table 4. Aerodynamic coefficients(MRF)

a B Cx Cz Cy ecmx | ecmz | cmy
0 0.673 | -0.011 | 0.097 | -0.001 | -0.00 | 0.004
0 30 0.536 | -0.006 | 0.447 | -0.002 | -0.01 | 0.004
60 0.656 | -0.016 | 0.621 | -0.003 | -0.01 | 0.002
90 0.472 | -0.045 | 0.975 | -0.002 | -0.00 | 0.001
0 0.863 | -0.863 | 0.057 | -0.000 | 0.000 | 0.007
10 30 0.751 | -0.763 | 0.671 | -0.000 | -0.01 | 0.005
60 0.342 | -0.796 | 1.082 | -0.002 | -0.01 | 0.003
90 0.183 | -0.797 | 1.020 | -0.002 | -0.00 | 0.000
0 0.494 | -1.301 | 0.033 | -0.000 | -0.00 | 0.010
60 30 0.408 | -1.293 | 0.439 | -0.002 | -0.00 | 0.009
60 0.173 | -1.281 | 0.691 | -0.005 | -0.01 | 0.006
90 0.140 | -1.249 | 0.644 | -0.007 | -0.00 | 0.000
90 0 0.030 | -1.201 | 0.005 | -0.000 | -0.00 | -0.001
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Fig. 10. Aerodynamic graph (spinning real model)
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