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Determination of wing dynamic derivatives using computational
fluid dynamics and provide integral and non-integral relations

Mahdi Hashemabadi’

1- Assistant Professor, Faculty of Aerospace, Malek Ashtar University of Technology, Iran.

Abstract

The purpose of this research is to calculate a wing dynamic derivatives and provide integral and non-
integral relations to calculate some dynamic derivatives. Computational fluid dynamics and Navier-
Stokes equations have been used to calculate these derivatives. Dynamic derivatives are determined by
using aerodynamic coefficients in unsteady form and under certain harmonic motion that is dependent
on dynamic derivative. Harmonic motions are implemented as user-defined functions and grid motion.
The type of motion is effective in dynamic derivative calculations. The results of the aerodynamic
coefficients and some dynamic derivatives for the AGARD-D standard wing are presented. The wing
has a NACA 64A:012 airfoil. The results for this wing have been calculated at different reduced
frequencies and the results have been compared with the existing experimental results. Some results
have been calculated in two cases of symmetric wing and asymmetric wing (displacement of the
longitudinal axis of the wing along the tip of the wing). The comparison of the results shows the
appropriate accuracy of the numerical solution in integral and non-integral modes presented for
dynamic derivatives.

Keywords: dynamic derivatives, computational fluid dynamics, unsteady flow, integral relations, non-integral
relations.
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. User Defined Function (UDF)
. Yaw dynamic derivatives
. Pitching Damping Coefficient
. Plunging
. Reduced Frequency
. In-Phase
. Amplitude
. Pitch up
. Pressure base
10. SIMPLE
11. Least squares cell based
12. Second order
13. Turbulence kinetic energy
14. Specific dissipation rate
15. Second order implicit
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