Coupled Aeroelastic Model
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Structural Model
x,(k+1) =[G, |x (k) +[H ] f; (k)
q(k)=IC, ]x, (k)

Aerodynamics Model
x, (k+1) =[G, Ix, (k) +[H,]q(k)
fk)=[C,]x, (k) +[D, lgtk) + £,

Aeroelastic Coupling

Jr=r+1

A

f=q.f

Substitute structures model into aerodynamics model
x, (k+1) =[G, Ix, (0 +[#,]IC, ]x, (k)

f(k)=C, x,(k)+D, C,x,(k)+ f,

Add aeroelastic coupling into structures
x,(k+1) =G, x,()+H, (g.7 + 1,)

Add aerodynamics resultant into structures
X (k+1) =G, x,(0)+q.H,[C, x,(0+ D, C.x () + ], + 1)

Reduce and collect terms
x (k+1)=(G, +q_.H.D,C)x.(k)+q.H.C,x, (k)+q_H f,+H_f,

Aeroelastic State Space Form
x,(k+)]_[G, +4.H,D,C, ¢.HC Tx,()] [H] . |q.H, f
x,(k+1)| H,C, G x, (k)| o[’ 0

q<k>=[[cs][ou[xf ("’} |

x, (k)



