Longitudinal Aircraft Dynamics #6 I worksheet implementation
of the real dynamics

by George Lungu

- This section proceeds with finalizing the dynamics formulas governing out 2D plane.

Scaling back the cl, cd, cm coefficients from normalized to real values:

- The data obtained from XfIr5 on the airfoils is two - dimensional data. This means that that the
program simulates a section of a wing of infinite span. The data obtained is associated with just the
airfoil and has no association with the span of the wing. Aerodynamic characteristics recorded include

the lift coefficient cl , the drag coefficient cd and the pitching moment coefficient about the guarter -
chord point (from the leading edge) cm. These coefficients are obtained by calculating the forces and
moments per unit length  of the airfoil wing and expressing them as follows:

c=1/qc

- where | is the measured lift per unit length of the airfoil wing, q is the testing dynamic pressure or
1/2*(  W?), Uis the ambient air density, v the speed of the air relative to the airfoil and c is the chord
length of the airfoil section. Similarly:

cy—=d/qc

- where d is the measured drag per unit
length of the airfoil wing

C, = m/qc?
- where m is the moment per unit length

acting on the airfoil measured at the quarter
point of the chord from the leading edge.
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