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INTEGRATIVE DATA ANALYSIS TECHNIQUES OF SPIN
CHARACTERISTCS OF THE AIRPLANE
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Abstract: A new integrative data analysis technique is presented and is used in an accurate nonlinear simula-

tion to analysis spin characteristics of an airplane. By integrative factor methodology in aerodynamic coeffi-

cient building, it is reasonable to resolve the total rotation vector into a component along the velocity vector

and components about three body axes. The component of rotation along the velocity vector is used with the

rotary balance test data and other components of the rotation vector are used with the forced oscillation test

data. The varied test data is used integrately. The 6 DOF simulation results in the paper show that the re-

sults of integrative data analysis technique are consistent with those of the flying tests considerably.

Key words: spin; rotary balance; oscillation balance; integrative factor; 6 DOF simulation
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Investigation of Separated Flow
for Pitching Airfoil with Oscillating Motion

Tang Dengbin Wang Shian  Liang Ilongguang

(Department of Aerodynamics,Nanjing University of Aeronautics & Astronautics Nanjing,210016)

Abstract The problem of unsteady separated flow of rapidly pitching airfoil with oscillat-
ing motion is computationally studied. The copulation of kinetic equation in terms of dif-
ferential form and kinematic equation in terms of integral forms, and Baldwin-Lomax tur-
bulent model for separated {lows, can be used efficiently in simulating exactly complex
{low fields for large Reynolds number and large attack cases. According to different char-
acteristics of the flow field, the zonal numerical method used in the computation can
achieve high solution accuracy and save significantly computational time. We'll analyse
evolutional process of unsteady leading edge strong vortex and changes of aerodynamic

characteristics, and exploit the effect of different oscillating frequencies and pitching rates
on separated flows.

Key words: non-steady flow; oscillations; separation; rapidly pitching airfoil
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