State Variables and Input Variables on Linearization Processes
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Modelling in Matlab

function XDOT = NACA9412(X,U,Condition_Signal)

%States

u = X(1); %u
w = X(2); %w
q = X(3); %q

theta = X(4); %theta
x_i = X(5); *x

z_i = X(6); %z
plot_ri12 = X(7);

%Inputs

ul = U(1); % front rotors speed
u2 = U(2); % rear rotors speed
u3 = U(3); % Deflection angle elevator
ud = U(4); % Moment Pitch

us = U(5); % Tilt angle rotor
% --- CONSTANTS ---

%Physical Parameters

m=6; % Kg

S = 8.55; % m*2

C=0.282; ¥m

b=2; ¥m

Iy = ©.7893;% kg . m"2

KT = ©.1142;% kg . m

KQ = 9.007048;% kg . m"2

rho = 1.2133;% kg . m"3
g=10; ¥ m . s"2
Kd = 0.1328;



Xperodynamic Parameters
CLe = 8.B1857;

CLalpha = 4.89127;

ClLde = B.58787;

Clg = 7.318%7;

Clcdmin = B.4886;

CDmin = @.86847;
CDde = 9.016843;

CME = B.88763;
CMalpha = -1.76966;
CMde = -1.83747;
CMg = -19.22663;

¥Aalpha angle of attack
alpha = atan2(w,u);

Va = sgrt{u*2 + w"2);

XDynamic Pressure
Q = 8.5%rho*(Va~2)*s;

#perodynamic Force and Moment

CL = CL@ + ClLalpha*alpha + CLg *g*c/(2*Va) + ClLde*u3;
CD = CDmin + Kd *{(CL-CLcdmin)"2) + CDde *abs{u3);
CM = CM@ + CMalpha*alpha + CMg *g*c/(2*Va) + CMde*u3;

#perodynaminc Moment
Ma = Q*c*CM;

%Rotors Force and Moment

#Front Rotors

% rl12x = cos(u3)*KT*(ul"2);

% rl2z = sin{u3)*KT*(ul"2);

% M1z B.25%cos(u3)*KT*(ul"2);

rl2x = cospi{uS)*ul;
rl2z = sinpi{uS)*ul;
M12 = @.25%*sinpi(u5)*ul;

r3dx = cospi(1/2)%u2;
r3d4z = sinpi(1/2)*ul;
M324 = -@.5%sinpi(l1/2)*u2;

Rx
Rz
Mr

2*(rl2x + r3dx);
-2*(rl2z + r3dz);
2%(M12 + M34);

#Gravity Effect
Gx = -sin{theta)*m*g;
Gz = cos(theta)*m*g;

Cx = Q*(CL*sin(alpha)-CD*cos(alpha));
Cz = Q*(-CL*cos(alpha)-CD*sin(alpha));

Fx = Gx + Rx;



Fz = Gz + Rz;
Mtot = Mr + Ma;

if Condition_Signal == 1 ¥Cruise condition
Mtot = Mr + Ma;
Fx = Gx + Rx + Cx;
Fz = Gz + Rz + Cz;

elseif Condition_Signal == 2 %Transition condition
Mtot = u4;

Fx = Gx + Rx;

Fz = Gz + Rz;

theta_min = 8.85;

theta_max = -8.85;

if theta »= theta_max
theta = theta_max;

elseif theta <= theta_min
theta = theta_min;

end

elseif Condition_Signal == 3 %WTOL Condition
Mtot = ud;

Fx = Gx + Rx;

Fz = Gz + Rz;

End

udot = -g*w + Fx/m;
wdot = g*u + Fz/m;
gdot = (1/Iy)*({Mtot);

thetadot = q;
xdot = u*cospi(theta/188) + w*sinpi(theta/18@);
zdot = -u*sinpi(theta/188) + w*cospi(theta/18@);

if zdot == @ ¥Condition airplane on ground

udot =
wdot =
gdot =
thetado

¥

¥

¥
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=E;
end

XDOT = [udot
wdot

gdot
thetadot
xdot

zdot

alpha];



Simulink Diagram in Matlab
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