


F-18 Stability Derivatives



Non-Inertial Frame

• Arbitrary Motion without Remeshing
• CFD Computations in Non-Inertial (Body) 

Frame



Attitude Representation

• Euler Angles (Traditional)
• Quaternions
• Others…



Quaternions



Euler Angle Conversion

• Visualization usually requires Euler Angles.



Body Frame Kinematics



6 DOF Equations of Motion



Non-Inertial CFD Formulation



Non-Inertial Frame Motions



Verification

• Energy Conservation during 6 DOF 
translations and rotations.



Verification: Specified Pressure



Validation Translation



Validation Rotation
• Compared to quasi-steady 

aerodynamics
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Proof of Concept with 
a Simplified Navion



Rudder-Dihedral Induced Roll



Loops



Spin



Tumbling Wedge



Conclusions

• Rigid body solver successfully implemented
• Orientation uses quaternions
• Non-inertial CFD formulation offers advantages for 

rigid body motions
• Simulations gave qualitatively correct results 

regardless of the inviscid Euler CFD solver.
• Interesting rigid body dynamics appear correlated 

with viscous fluid flow.




