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One of the main sections of sounding rockets control loop that their trajectory to the
simulation track is controlled by varing the angles of the canard panels at any moment, is
fast calculation of aerodynamic coefficients and stability derivatives in various
aerodynamic modes of sounding rocket that are created due to change the angle of
canard panels and flight and environmental parameters. In this paper we have tried by
using response surface experimental design method that follows the style of inferential
statistics, obtain mathematical relationships of aerodynamic coefficients and stability
derivatives for specified sounding rocket as a function of the angle of attack, sideslip
angle, flight altitude, Mach number and deflection angles of four Canard panels. To
create the design space that response surface method has suggested, should compute the
aerodynamic coefficients and stability derivatives corresponding to the input variables in
treatments that determines the response surface design. For this purpose, the Missile
Datcom software is used. At first, The CCF central composite design with 90 treatments
and quadratic model has been created. Then by using two methods limit the range of
input variables and the use of higher grade models, we have tried to increase the
precision of functions. Satistical methods were used to assess the adequacy of the models.
Comparison between the original values of aerodynamic coefficients and stability
derivatives are obtained from Missile Datcom code and values estimated by the response
surface models, indicates the high accuracy of these models.
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. Randomized Complete Design

. Randomized Complete Block Design
. Latin Square Design

. Full Factorial Design

. Fractional Factorial Design

. Plackett-Burman

. Response Surface Design
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12. Tandem
13. Response Surface Methodology
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10. Computational Fluid Dynamic
11. Ares I
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