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Background Test Case Elasticity Effects

® Stores are typically released from aircraft with large * Geometry: Generic UAV model *  Roll Motion:
ejection force that pushes them away from the aircraft
and into a safe trajectory.
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Wind tunnel tests and numerical simulations are used to
ensure that the store can clear the aircraft safely. These

tests and simulations are performed assuming rigid - - . Rigid Case
aircraft structure.

Elastic Case
In recent vyears, the aspiration for aerodynamically Flight Conditions Ejection Properties 005 o1 o015 o2 . 005 o1 015

efficient wing and for light-weight structure leads to Altitude 2500 m Max. Load 9 kN Time tsecy Time tsecl
aircraft configurations that are more elastic than ever. Mach 0.35 D 50lms Comparison to ‘dry’ trajectory with elastic wing:
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Such elastic configurations are susceptible to large AoA 20 Store Mass 45 kg Lo Angular Acceleration a, Roll Angle
dynamic response to the sharp ejection forces that might

negatively affect the store separation process. *  Aerodynamic Model: Navier-Stokes / Euler CFD (EZNSS):
The proposed study is focused on the effects of wing
elasticity on store separation.
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Wing's elastic response:

Wing 0, Angle W. Aero. - Wing 6, Angle - Decomposition
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Method

®  Static and dynamic simulations.
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® The main process: K Time (sec) Time (sec)

Iindisalia) andl viseaus ) : 8 Rigid Wing Elastic Wing (No Aero.)  Elastic Wing (W. Aero.)

Navier-Stokes solver for
flow field calculation .

Aeroelastic simulation
of the aircraft’s
dynamic response to S Future Work

ejection forces — N * Investigation of the following elements’ effects:

- Store aerodynamic surfaces

* EOM for the aeroelastic response to ejection loads: - Store-wing distance

- Ejection profile — duration and intensity
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