Aeroservoelastic Model
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Structure

Control

Structure
x,(k+) =[G |x (k) +[H ], (k)
q(k)=[C,]x, (k)

Aerodynamics
x,(k+1) =[G, Ix, () +[H, Jq(k)

fky=[c,]x, (ko) +[D, lgtk) + £,

Control Algorithm
q.(k) = [K]q(k)

Aeroservoelastic Coupling
Jr=r+1

f=aq.f
Q5 = QI + QC

€=gst+q
Add structures into aerodynamics
x,(k+1)=G, x, (k)+H, e(k)
J)=C, x,(k)+D, e(k) + f,
Add aeroservoelastic coupling into aerodynamics resultant
x,(k+1) =G, x,(k)+H, (g, (k) +q,.(k) + C, x,(k))
f)=C,x,(0)+D, (q,(k)+q,(k)+C, x,(b)+ f,
Add control algorithm
x,(k+1) =G, x,(k)+ H, (g, (k) + KC, x,(k)+C, x,(k))
fky=C, x,(k)+D,(q,(k)+KC, x,(k)+C, x,(k))+ f,




Reduce and collect terms
x,(k+) =G, x,(k)+H,[1+K]C, x (k) + H q,(k)

f(ky=C, x,(k)+D,[1+K]C, x,(k)+ D,gq,(k)+ ,

Add coupling into structures
x,(k+1)=G, x,(k)+ H, g/ (k) + £,(k)

Add aero resultant into structures
x,(k+1) =G x (k)+q.H, (Ca x,(k)+ D, [1+K]C, x (k) +D,q, (k) +fo)+ H_f,(k)

Reduce and collect terms
xb‘ (k + 1) = (Gs + quS Da [I + K]Cb )xs (k) + qcoHsCa xa (k) + qocHsDaQI (k) + QmHst + Hsf]

Aeroservoelastic State Space Form
x,(k+1)] [G,+q.H D 1+K|C, ¢q.HC, [x (k)] [H, q.H.D, q.H, |~
= + f[ + q,+ A fo
x, (k+1) H [1+K]c, G, |x,k)]| |0 H 0

a0 =Ic, ][0]{% qu a

x, (k)



