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Table 1 Dynamic derivatives computation results
using ref.[10] method

N 2 G C, G ¢,
/)
(C)s) | (LERhx) | (ZERVihx) | (ZERGNZ) | (ZeXUhz)
. 90.61 -0.3223 -0.1758 0.0749 -0.3939
92.61 -0.3321 -0.1758 0.0749 -0.4005
90.61 -0.3288 -0.2084 0.1009 -0.4037
3
92.61 -0.3386 -0.2084 0.1009 -0.4070
. 90.61 -0.3321 -0.2409 0.1237 -0.4135
92.61 -0.3386 -0.2442 0.1270 -0.4167
&2 SEXMO0TEDSHLIRER
Table 2 Dynamic derivatives process results
using ref.[10] method
/) pI((°)1s) C(Zetidilix) c,
90.61 -0.3223
0 -16.0116
92.61 -0.3321
90.61 -0.3223
3 -15.8619
92.61 -0.3321
90.61 -0.3197
6 -15.5656
92.61 -0.3288
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Fig.14 Steady computation of aerodynamic coefficient

and comparison with wind tunnel test
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Fig.15 Roll damping derivatives result comparison between

our method, ref.[10] method and wind tunnel test
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pitch damping derivatives result comparison

between our method and ref.[10] method
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our method, ref.[10] method and wind tunnel test
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An Improved Quasi-Steady Rotation Frame Method for Computing Damping
Dynamic Derivatives

Wu Gengyu, Bao Junbo, Song Wangiang, Xiang Qian
Chinese Aeronautical Establishment, Beijing 100012, China

Abstract: The quasi-steady damping derivatives computation method based on rotation reference frame is improved
aimed at the limitation of damping dynamic derivatives computation when computing roll damping derivatives with a
non-zero angle of attack. In this method, the velocity vector is divided into two parts, one perpendicular with X-axis
and the other parallels with X-axis. The rotation radius and rotation center are computed using the perpendicular part
of velocity vector with X-axis, and set the parallel part as the freestream velocity to compute aerodynamic coefficients.
The dynamic derivatives are computed by computing the difference of aerodynamic coefficients with two different
angular velocity. This method can reduce the computation time of roll damping derivatives with a non-zero angle of
attack and can extend to the damping derivatives computation with arbitrary velocity and rotation direction. The DLR-
F12 and TCR standard model is used to verify the improved method and the results are compared with wind-tunnel
test, former method and other numerical results. Results show that our method is applicable for Euler and RANS
computation, and has a high coincidence with former method, which can reduce the computation time for parts of
cases.
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