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The Study of Modeling and Identification of Longitudinal Unsteady Aerodynamics

JIANG Jiu-long', LI Xue-ren',DU Jun',WU Chen' ,DONG Jun®
(1. Aeronautics and Astronautics Engineering College, Air Force Engineering University,Xi'an 7100383
2. The First Aeronautical Institute of Air Force,Xinyang 464000, Henan,China)

Abstract: Exact prediction of unsteady aerodynamics is of great importance to the design and study of ad-
vanced combat aircraft. In response to the problem of complex calculating and lack of considerable factors
in handling normal state-space model, a new flow separation model and a new state-space aerodynamics
model are put forward in this paper. Compared with normal state-space model, complex calculation of dif-
ferential equations is avoided and simultaneously a new influence factor -pitching angular velocity is intro-
duced in the new state-space model which makes the physical meaning of the new state-space model pro-
posed in the paper become clearer and more definite. At the same time, the static and dynamic proceedings
are combined into one equation by the flow separation model proposed in the paper. At last, the large am-
plitude oscillation wind tunnel data are used for testing, the result suggests that the unsteady aerodynamic
model proposed in this paper can describe the time-delay characteristics of the aerodynamic force and fit
well with the wind tunnel test data.
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Tab. 1 Static parameter identification result of aerodynamic model
S c Cu () Ciz (0
Qial Qig2, Qi3 Qia21 Qig22 Qia3
C 0.095 1. 638 —0.921 3.758 —0.769 6. 05 —7.490
Cq —0.048 2.570 3. 191 —4.561 —0.75 —3.622 4.961
C., —0.082 0. 661 5.073 —4. 361 —0.81 —5.133 2. 890
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Tab. 2 Dynamic parameter identification result of aerodynamic model
x5 Cy (0 C (o Cig (2
Qig1 Aig2 Aigs Aig%h Aig? 2 Aig?3 Qiaql Aiaq2 g3
G 6.012 9. 981 —3.685 9. 883 —7.928 9.590 —9.9413 —5.015 3.9589
Ca 10. 13 1.523 —17.02 —34.49 —103.05 48.53 7.69 12. 26 10
Cn 48.38  —24.884 —22.149 144.322 —274.725 131.624 —56.484 43.786 30. 101
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