
Exercise no. 2

MULTI-STEP INPUT DESIGN

The following equation describes aircraft motion:
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where: u - longitudinal velocity, m/s; α - angle of attack, rad; q - pitch rate, rad/s; θ -

pitch angle, rad; δE - elevator deflection, rad. A-priori values for stability and control

derivatives are given as:

Xu = −0.04, 1/s;

Xα = 5.45, m/s2;

Xq = −0.40, m/s;

XδE = −0.60, m/s2/rad;

Zu = −0.01, 1/s;

Zα = −1.30, m/s2;

Zq = −0.02, m/s;

ZδE = −0.09, m/s2/rad;

Mu = 0.01, m/s;

Mα = −6.75, m2/s2;

Mq = −3.00, m2/s;

MδE = 10.60, m2/s2/rad.

Pitch angle in the trim point is Θ0 = 0 rad, whilst gravitational acceleration g =

9.80665m/s2

Based on the given model:

• find identifiability ranges of stability and control derivatives,

• find switching times for short-period mode ∆tSP and phugoid mode ∆tPH ,

• present time histories of the aircraft response for the designed excitations.
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