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k_chop = zeros(5,101); 

k_2007 = zeros(5,101); 

k_2007_kelvin = zeros(5,101); 

 

w_values = (0.45:0.1:0.85); 

t_values = (200:5:700); 

 

for i=1:5 

    for j=1:101 

w = w_values(i); 

t = t_values(j); 

 

k_chop(i,j) =  0.0176*exp(-0.123*w+0.044*t-5.79*10^-5*t^2-3.24*10^-3*w*t)/60; 

k_2007(i,j) =  5.71*10^4*exp(-73.99/(t)); 

k_2007_kelvin(i,j) =  5.71*10^4*exp(-73.99/(273+t)); 

 

k_Bilanski_stem(i,j) = (0.051-3.43*10^24*exp(-t)); 

k_Bilanski_leaf(i,j) = (0.064-2.17*10^24*exp(-t)); 

 

    end 

end 

% 

% figure 

% for j=1:81 

% plot(w_values,k_chop(:,j)) 

% hold on 

% end 

 

figure 

for i=1:5 

plot(t_values,k_chop(i,:)) 

hold on 

end 

legend('$ W_{in} = 0.45$','$ W_{in} = 0.55$','$ W_{in} = 0.65$', ... 

    '$ W_{in} = 0.75$','$ W_{in} = 0.85$') 

xlabel('$ T (^{\circ}C)$','Interpreter','latex') 

ylabel('${\it} K (min^{-1})$','Interpreter','latex') 

 

 

figure 

plot(t_values,k_2007(1,:)) 

hold on 

% plot(t_values,k_2007_kelvin(1,:)) 

% legend('$ T \ in \ ^{\circ}C$') 

xlabel('$ T (^{\circ}C)$','Interpreter','latex') 

ylabel('${\it} K (min^{-1})$','Interpreter','latex') 

k_Bilanski_stem = zeros(5,128); 

k_Bilanski_leaf = zeros(5,128); 

t_values = (65:5:700); 

for i=1:5 

    for j=1:128 

w = w_values(i); 

t = t_values(j); 

 

k_Bilanski_stem(i,j) = (0.051-3.43*10^24*exp(-t)); 

k_Bilanski_leaf(i,j) = (0.064-2.17*10^24*exp(-t)); 

 

    end 

end 

 



&

figure 

plot(t_values,k_Bilanski_leaf(1,:)) 

hold on 

plot(t_values,k_Bilanski_stem(1,:)) 

% plot(t_values,k_2007_kelvin(1,:)) 

legend('$ Stem$','$ Leaf$') 

xlabel('$ T (^{\circ}C)$','Interpreter','latex') 

ylabel('${\it} K (min^{-1})$','Interpreter','latex') 

% 

% [W,T] = meshgrid(w_values,t_values); 

% figure 

% surf(W,T,k_chop); 

 

% zlim([0 0.0001]) 

% figure 

% surf(W,T,K_stem) 

% grid on 

% zlim([0 0.001]) 

% figure 

% surf(W,T,K_leaf) 

% grid on 

% zlim([0 0.001]) 
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a_w = (0:0.0001:1); 

Temp = (50:50:350); 

Moisture = zeros(size(a_w,2),size(Temp,2)); 

 

figure 

for j=1:size(Temp,2) 

    for i=1:size(a_w,2) 

 

        X_m = 3.9229*10^-4*exp(1858.8/(Temp(j)+273.16)); 

        C = 323.1769*exp(-974.55/(Temp(j)+273.16)); 

        Moisture(i,j) = X_m*C*a_w(i)/((1-a_w(i))*(1+(C-1)*a_w(i))); 

 

    end 

    plot (a_w(1,:),Moisture(:,j)); 

    hold on 

end 

 

ylim([0 1]) 

 

legend('$ T  =  50^{\circ}C$', ... 

    '$ T  =  100^{\circ}C$', ... 

    '$ T  =  150^{\circ}C$', ... 

    '$ T  =  200^{\circ}C$', ... 

    '$ T  =  250^{\circ}C$', ... 

    '$ T  =  300^{\circ}C$', ... 

    '$ T  =  350^{\circ}C$') 

 

xlabel('$ a_{w}$','Interpreter','latex') 

ylabel('$ Alfalfa \ moisture \ content \ (d.b.)$','Interpreter','latex') 
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opengl software 

load('sys_lin') 

load('OP_temperatures'); 

load('OP_states'); 

load('Controller_22'); 

load('G_fbk3'); 

load('G_ff3'); 

load('G_fbk4'); 

load('G_ff4'); 

load('W_dist3'); 

load('W_dist8'); 

 

W_ref_step = 0.01; % Step de la referencia Win 

 

W_ref_track_switch = 0; % 1=ON 0=OFF tracking (dist rej o white noise) 

W_dist_noise_switch = 0; % 1:white noise 0:step 

W_dist_step = 0.1; 

 

Sample_time_sim = 100; 

Sample_time_signal = 100; 

W_dist_step_time = 10000; 

stop_time = 60*350; 

Parametros 

% # de bloques 

n = 4; 

 

% Constantes 

R = 8.31; % Constante de los gases ideales [kJ / (K kmol)] 

M_molar_agua = 18; % [kg/kmol] 

 

% Parameters 

D = 3.3;            %Effective dryer diameter (m) 

L = 20;             %Dryer length (m) 

V = 171.06;         %Volume (m^3) 

alpha = 0.005;      %Dryer slope (degrees) 

N = 10;             %Dryer rotational speed (rpm) 

A = pi/4*D^2;       %Cross sectional area of the dryer (m2) 

V_a = 3;            %Air axial velocity (m/s) 

Gain = 34.2*0.5;    % Flujo masico aire 

Gpin = 5.7;         % Flujo masico producto [kg/s] 

Win = 0.85;         %kg agua / kg producto seco 

Yin = 0.02;         %kg agua / kg aire seco (deberia ser 0.02-0.03) 

Tpin = 15;          %Temperatura de alfalfa de entrada, valor inicial - 

Arbitrario [ºC] 

Tain = 469;         %Temperatura de aire a la entrada - 200-800ºC [ºC] 

 

% Calculo de masa acumulada (agua y alfalfa) 

 

t_r_OG_Saeman = L/(pi*D*N*(tand(alpha)+0.0026*V_a)); 

 

M_holdup_Saeman = t_r_OG_Saeman*Gpin*60/n; % [min] * [kg/s] * [s/min] = [kg] 

 

M_holdup_alfalfa_y_agua = M_holdup_Saeman; 

M_holdup_agua = (Win/(1+Win))*M_holdup_alfalfa_y_agua; % [kg] 

M_air = Gain*L/V_a; 

M_holdup_alfalfa = M_holdup_alfalfa_y_agua-M_holdup_agua; 

tr = M_holdup_alfalfa/Gpin; 

 

F = 34.2;           %Inlet air flowrate (m^3/s) 

 

h = 0.28;           %Heat loss coefficient (kJ/m^2*s*ºC) 



&

 

T_ambiente = 20;    %Temperatura ambiente ?hacer igual a T_pin_0? 

T_media = (160+Tpin)/2; 

Q_p_total = h*pi*D*L*(T_media-T_ambiente);   %Heat loss through dryer shell 

(J/s) 

Q_p = Q_p_total/n;  %Heat loss through dryer shell (J/s) 

 

T_inc = 0; 

T_Step_switch = 0; 

Win_inc = 0; 

W_Step_switch = 0; 

 

Tain_f = Tain+T_inc; 

Win_f = Win+Win_inc; 

 

Win_values = [0.85 0.75 0.65 0.55 0.45]; % Valores de humedad de producto de 

entrada (b.s.) 

Wout_values = [0.1 0.115 0.13 0.145 0.16]; % Valores de humedad de producto de 

entrada (b.s.) 

 



&

Win_values = [0.85,0.75,0.65,0.55,0.45]; % Valores de humedad de producto de 

entrada (b.s.) 

Tain_values = (460:5:520); % Valores de temperatura de aire de entrada 

 

W_out = zeros(5,13,1); 

Sample_time_signal = 100; 

opengl software 

 

T_inc = 0; 

T_Step_switch = 0; 

Win_inc = 0; 

W_Step_switch = 0; 

 

mdl = 'modelo_no_lineal'; 

OP_state_val = zeros(5,13,20); 

W_out recollection 

T_fixed_switch=1; 

 

for i=1:5 

    for j=1:13 

Win = Win_values(i); 

Tain = Tain_values(j); 

stop_time = 60*400; 

 

Simout = sim(mdl); % Lanzar la simulacion del modelo 

length = size(Simout.x1); % Obtener longitud vector de datos de salida para 

luego coger el valor final (asegurandose de que se haya estabilizado) 

 

% Recoger valores de variables de estado en los ptos de operacion en un 

% struct 

OP_state_val(i,j,:) = [Simout.x1(length(1)); 

                    Simout.x2(length(1)); 

                    Simout.x3(length(1)); 

                    Simout.x4(length(1)); 

                    Simout.x5(length(1)); 

                    Simout.x6(length(1)); 

                    Simout.x7(length(1)); 

                    Simout.x8(length(1)); 

                    Simout.x9(length(1)); 

                    Simout.x10(length(1)); 

                    Simout.x11(length(1)); 

                    Simout.x12(length(1)); 

                    Simout.x13(length(1)); 

                    Simout.x14(length(1)); 

                    Simout.x15(length(1)); 

                    Simout.x16(length(1)); 

                    Simout.x17(length(1)); 

                    Simout.x18(length(1)); 

                    Simout.x19(length(1)); 

                    Simout.x20(length(1))]; 

 

W_out(i,j,:) = Simout.W_out(length(1)); 

 

Message = ['Simulation ',num2str(i),',',num2str(j),' done.']; 

disp(Message); 

 

t = [0:Sample_time_sim:Sample_time_sim*size(Wref_signal)-1]; 

 



&

    end 

end 

 

save('W_out','W_out'); 

Steady-state operating ponint states 

opspec = operspec(mdl) 

 

OP_states_not_found = zeros(5,13,20); 

OP_states_saved = zeros(5,13,20); 

Op_not_found = [0,0]; 

 

T_fixed_switch=1; 

 

% Bucle para pasar por todos los casos de Win y Tain 

for i=1:5 

    for j=1:13 

 

% Establecer parametros 

Win = Win_values(i); 

Tain = Tain_values(j); 

 

opspec.States(1).x = OP_state_val(i,j,1); 

opspec.States(1).x = OP_state_val(i,j,1); 

opspec.States(2).x = OP_state_val(i,j,2); 

opspec.States(3).x = OP_state_val(i,j,3); 

opspec.States(4).x = OP_state_val(i,j,4); 

opspec.States(5).x = OP_state_val(i,j,5); 

opspec.States(6).x = OP_state_val(i,j,6); 

opspec.States(7).x = OP_state_val(i,j,7); 

opspec.States(8).x = OP_state_val(i,j,8); 

opspec.States(9).x = OP_state_val(i,j,9); 

opspec.States(10).x = OP_state_val(i,j,10); 

opspec.States(11).x = OP_state_val(i,j,11); 

opspec.States(12).x = OP_state_val(i,j,12); 

opspec.States(13).x = OP_state_val(i,j,13); 

opspec.States(14).x = OP_state_val(i,j,14); 

opspec.States(15).x = OP_state_val(i,j,15); 

opspec.States(16).x = OP_state_val(i,j,16); 

opspec.States(17).x = OP_state_val(i,j,17); 

opspec.States(18).x = OP_state_val(i,j,18); 

opspec.States(19).x = OP_state_val(i,j,19); 

opspec.States(20).x = OP_state_val(i,j,20); 

 

[op,opreport] = findop(mdl,opspec); 

 

% Check if operating point successfully met 

if size(opreport.TerminationString)==[1,53] 

    OP_states_saved(i,j,:) = [op.States(1, 1).x; 

                        op.States(2, 1).x  ; 

                        op.States(3, 1).x  ; 

                        op.States(4, 1).x  ; 

                        op.States(5, 1).x  ; 
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                        op.States(6, 1).x  ; 

                        op.States(7, 1).x  ; 

                        op.States(8, 1).x  ; 

                        op.States(9, 1).x  ; 

                        op.States(10, 1).x  ; 

                        op.States(11, 1).x  ; 

                        op.States(12, 1).x  ; 

                        op.States(13, 1).x  ; 

                        op.States(14, 1).x  ; 

                        op.States(15, 1).x  ; 

                        op.States(16, 1).x  ; 

                        op.States(17, 1).x  ; 

                        op.States(18, 1).x  ; 

                        op.States(19, 1).x  ; 

                        op.States(20, 1).x ] ; 

else 

    Op_not_found( end+1,  :) = [i;j]; 

    OP_states_not_found(i,j,:) = [op.States(1, 1).x; 

                        op.States(2, 1).x  ; 

                        op.States(3, 1).x  ; 

                        op.States(4, 1).x  ; 

                        op.States(5, 1).x  ; 

                        op.States(6, 1).x  ; 

                        op.States(7, 1).x  ; 

                        op.States(8, 1).x  ; 

                        op.States(9, 1).x  ; 

                        op.States(10, 1).x  ; 

                        op.States(11, 1).x  ; 

                        op.States(12, 1).x  ; 

                        op.States(13, 1).x  ; 

                        op.States(14, 1).x  ; 

                        op.States(15, 1).x  ; 

                        op.States(16, 1).x  ; 

                        op.States(17, 1).x  ; 

                        op.States(18, 1).x  ; 

                        op.States(19, 1).x  ; 

                        op.States(20, 1).x ] ; 

end 

Message = ['Op search ',num2str(i),',',num2str(j),' done.']; 

disp(Message); 

    end 

end 

 

save('OP_state_approach','OP_states_saved') 

W_out recollection, at steady-state 

for i=1:5 

    for j=1:13 

Win = Win_values(i); 

Tain = Tain_values(j); 

 

% Poner estados al valor del pto de operacion 

State_1 = OP_states_saved(i,j,1); 

State_2 = OP_states_saved(i,j,2); 

State_3 = OP_states_saved(i,j,3); 

State_4 = OP_states_saved(i,j,4); 

State_5 = OP_states_saved(i,j,5); 

State_6 = OP_states_saved(i,j,6); 

State_7 = OP_states_saved(i,j,7); 

State_8 = OP_states_saved(i,j,8); 

State_9 = OP_states_saved(i,j,9); 

State_10 = OP_states_saved(i,j,10); 

State_11 = OP_states_saved(i,j,11); 

State_12 = OP_states_saved(i,j,12); 

State_13 = OP_states_saved(i,j,13); 
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State_14 = OP_states_saved(i,j,14); 

State_15 = OP_states_saved(i,j,15); 

State_16 = OP_states_saved(i,j,16); 

State_17 = OP_states_saved(i,j,17); 

State_18 = OP_states_saved(i,j,18); 

State_19 = OP_states_saved(i,j,19); 

State_20 = OP_states_saved(i,j,20); 

 

Simout = sim(mdl); % Lanzar la simulacion del modelo 

length = size(Simout.x1); % Obtener longitud vector de datos de salida para 

luego coger el valor final (asegurandose de que se haya estabilizado) 

 

 

W_out(i,j,:) = Simout.W_out(length(1)); 

 

Message = ['Simulation ',num2str(i),',',num2str(j),' done.']; 

disp(Message); 

    end 

end 

 

save('W_out','W_out'); 
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Stability_grid = zeros(5,5); 

step_time=0; 

 

Win_values = [0.85 0.7 0.65 0.55 0.45]; % Valores de humedad de producto de 

entrada (b.s.) 

Wout_values = [0.1 0.115 0.13 0.145 0.16]; % Valores de humedad de producto de 

entrada (b.s.) 

Sample_time_signal = 100; 

opengl software 

load('OP_state_approach.mat'); 

Proxy_states = zeros(5,5,2); 

Proxy_states(:,:,1)= [1,1,1,1,1; 

                      2,2,2,2,2; 

                      3,3,3,3,3; 

                      4,4,4,4,4; 

                      5,5,5,5,5]; 

 

Proxy_states(:,:,2)= [13,11,7,5,5; 

                      12,4,5,4,3; 

                       5,4,4,4,3; 

                       4,4,4,3,3; 

                       5,5,3,4,3]; 

 

T_inc = 0; 

T_Step_switch = 0; 

Win_inc = 0; 

W_Step_switch = 0; 

 

mdl = 'modelo_no_lineal'; 

OP_state_val = zeros(5,5,20); 

 

OP_states_not_found = zeros(5,5,20); 

OP_states = zeros(5,5,20); 

Op_not_found = [0,0]; 

Steady-state operating ponint states and temperatures 

T_fixed_switch=0; 

W_fixed_switch=0; 

% Bucle para pasar por todos los casos de Win y Tain 

for i=1:5 

    for j=1:5 

 

% Establecer parametros 

Win = Win_values(i); 

 

opspec = operspec(mdl); 

newspec = addoutputspec(opspec,'modelo_no_lineal/Subsystem3',1); 

 

ii = Proxy_states(i,j,1); 

jj = Proxy_states(i,j,2); 

 

newspec.States(1).x = OP_states_saved(ii,jj,1); 

newspec.States(1).x = OP_states_saved(ii,jj,1); 

newspec.States(2).x = OP_states_saved(ii,jj,2); 

newspec.States(3).x = OP_states_saved(ii,jj,3); 
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newspec.States(4).x = OP_states_saved(ii,jj,4); 

newspec.States(5).x = OP_states_saved(ii,jj,5); 

newspec.States(6).x = OP_states_saved(ii,jj,6); 

newspec.States(7).x = OP_states_saved(ii,jj,7); 

newspec.States(8).x = OP_states_saved(ii,jj,8); 

newspec.States(9).x = OP_states_saved(ii,jj,9); 

newspec.States(10).x = OP_states_saved(ii,jj,10); 

newspec.States(11).x = OP_states_saved(ii,jj,11); 

newspec.States(12).x = OP_states_saved(ii,jj,12); 

newspec.States(13).x = OP_states_saved(ii,jj,13); 

newspec.States(14).x = OP_states_saved(ii,jj,14); 

newspec.States(15).x = OP_states_saved(ii,jj,15); 

newspec.States(16).x = OP_states_saved(ii,jj,16); 

newspec.States(17).x = OP_states_saved(ii,jj,17); 

newspec.States(18).x = OP_states_saved(ii,jj,18); 

newspec.States(19).x = OP_states_saved(ii,jj,19); 

newspec.States(20).x = OP_states_saved(ii,jj,20); 

 

if ((i==1)&&(j==2)||(i==2)&&(j==1)) 

    newspec.Inputs(1).Min = 440 ; %440 

    newspec.Inputs(1).Max = 500; %600 

    newspec.Inputs(1).u = 465.2; %450 

else 

    if (i==5) 

        if (j==2) 

            newspec.Inputs(1).Min = 467.5 ; %440 

            newspec.Inputs(1).Max = 468.4; %600 

            newspec.Inputs(1).u = 468.2; %450 

        else 

            if (j==3) 

                newspec.Inputs(1).Min = 466.5 ; %440 

                newspec.Inputs(1).Max = 467.4; %600 

                newspec.Inputs(1).u = 467.2; %450 

            else 

                if (j==4) 

                    newspec.Inputs(1).Min = 465.5 ; %440 

                    newspec.Inputs(1).Max = 466.4; %600 

                    newspec.Inputs(1).u = 466.2; %450 

                else 

                    if (j==5) 

                        newspec.Inputs(1).Min = 463.5 ; %440 

                        newspec.Inputs(1).Max = 465.4; %600 

                        newspec.Inputs(1).u = 466.2; %450 

                    else 

                        newspec.Inputs(1).Min = 440 ; %440 

                        newspec.Inputs(1).Max = 500; %600 

                        newspec.Inputs(1).u = 465.2; %450 

                    end 

                end 

            end 

        end 

    else 

        newspec.Inputs(1).Min = 440 ; %440 

        newspec.Inputs(1).Max = 505; %600 

        newspec.Inputs(1).u = 465.2; %450 

    end 

end 

 

    newspec.Inputs(2).Known = 1; 

    newspec.Inputs(2).u = Win_values(i); 

 

newspec.Outputs(1).Known = 1; 

newspec.Outputs(1).y = Wout_values(j); 

 

[op,opreport] = findop(mdl,newspec); 

 

% Check if operating point successfully met 
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if size(opreport.TerminationString)==[1,53] 

    OP_states(i,j,:) = [op.States(1, 1).x; 

                        op.States(2, 1).x  ; 

                        op.States(3, 1).x  ; 

                        op.States(4, 1).x  ; 

                        op.States(5, 1).x  ; 

                        op.States(6, 1).x  ; 

                        op.States(7, 1).x  ; 

                        op.States(8, 1).x  ; 

                        op.States(9, 1).x  ; 

                        op.States(10, 1).x  ; 

                        op.States(11, 1).x  ; 

                        op.States(12, 1).x  ; 

                        op.States(13, 1).x  ; 

                        op.States(14, 1).x  ; 

                        op.States(15, 1).x  ; 

                        op.States(16, 1).x  ; 

                        op.States(17, 1).x  ; 

                        op.States(18, 1).x  ; 

                        op.States(19, 1).x  ; 

                        op.States(20, 1).x ] ; 

    OP_temperatures_saved(i,j) = op.Inputs.u; 

else 

    Op_not_found( end+1,  :) = [i;j]; 

    OP_states_not_found(i,j,:) = [op.States(1, 1).x; 

                        op.States(2, 1).x  ; 

                        op.States(3, 1).x  ; 

                        op.States(4, 1).x  ; 

                        op.States(5, 1).x  ; 

                        op.States(6, 1).x  ; 

                        op.States(7, 1).x  ; 

                        op.States(8, 1).x  ; 

                        op.States(9, 1).x  ; 

                        op.States(10, 1).x  ; 

                        op.States(11, 1).x  ; 

                        op.States(12, 1).x  ; 

                        op.States(13, 1).x  ; 

                        op.States(14, 1).x  ; 

                        op.States(15, 1).x  ; 

                        op.States(16, 1).x  ; 

                        op.States(17, 1).x  ; 

                        op.States(18, 1).x  ; 

                        op.States(19, 1).x  ; 

                        op.States(20, 1).x ] ; 

end 

Message = ['Op search ',num2str(i),',',num2str(j),' done.']; 

disp(Message); 

    end 

end 

save('OP_states',"OP_states") 

save('OP_temperatures_saved','OP_temperatures_saved') 

Linearize 

for i=1:5 

    for j=1:5 

 

Win = Win_values(i); 

Tain = OP_temperatures_saved(i,j); 

 

io = getlinio(mdl) 

op = operpoint(mdl) 

 

op.States(1).x = OP_states(i,j,1); 

op.States(1).x = OP_states(i,j,1); 

op.States(3).x = OP_states(i,j,3); 
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op.States(4).x = OP_states(i,j,4); 

op.States(5).x = OP_states(i,j,5); 

op.States(6).x = OP_states(i,j,6); 

op.States(8).x = OP_states(i,j,8); 

op.States(9).x = OP_states(i,j,9); 

op.States(10).x = OP_states(i,j,10); 

op.States(11).x = OP_states(i,j,11); 

op.States(13).x = OP_states(i,j,13); 

op.States(15).x = OP_states(i,j,15); 

op.States(16).x = OP_states(i,j,16); 

op.States(17).x = OP_states(i,j,17); 

op.States(19).x = OP_states(i,j,19); 

op.States(20).x = OP_states(i,j,20); 

 

sys_provisional(:,:,(i-1)*5+j) = linearize(mdl,io,op); 

 

if isstable(sys_provisional(:,:,(i-1)*5+j))==1 

    sys(:,:,(i-1)*5+j)=sys_provisional(:,:,(i-1)*5+j); 

end 

 

Message = ['Model ',num2str(i),',',num2str(j),' linearized.']; 

disp(Message); 

    end 

end 

 

save('sys_saved_final_V','sys') 
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Win_values = [0.85 0.75 0.65 0.55 0.45]; % Valores de humedad de producto de 

entrada (b.s.) 

Wout_values = [0.1 0.115 0.13 0.145 0.16]; % Valores de humedad de producto de 

entrada (b.s.) 

step_time = 0; 

Sample_time_signal = 100; 

opengl software 

load('sys_lin.mat') 

load('OP_states_new.mat'); 

load('OP_temperatures_new.mat'); 

Validation linear vs non linear 

T_fixed_switch=1; 

figure 

for i=1:1 % 1:1 2:2 3:3 4:4 5:5 (fix Win = 0.85 0.75 0.65 0.55 0.45) 

    for j=1:5 

 

T_inc = 3;          % Set step T magnitude (ºC) 

T_Step_switch = 1;  % 1=ON 0=OFF 

Win_inc = -0.025;   % Set step W magnitude (kg/kg) 

W_Step_switch = 0;  % 1=ON 0=OFF 

 

W_out_sp = Wout_values(j); 

 

[W_out_inc,t]=step(sys(:,'Tain',i*5-5+j));  % T step 

% [W_out_inc,t]=step(sys(:,'Win',i*5-5+j)); % W step 

 

mdl = 'modelo_no_lineal'; 

 

t_final = size(t); 

stop_time = t(t_final(1)); 

Sample_time_signal = t(2); 

Tain = OP_temperatures_saved(i,j); 

Tain_f = Tain+T_inc; 

Win = Win_values(i); 

Win_f = Win+Win_inc; 

 

% Poner estados al valor del pto de operacion 

State_1 = OP_states(i,j,1); 

State_2 = OP_states(i,j,2); 

State_3 = OP_states(i,j,3); 

State_4 = OP_states(i,j,4); 

State_5 = OP_states(i,j,5); 

State_6 = OP_states(i,j,6); 

State_7 = OP_states(i,j,7); 

State_8 = OP_states(i,j,8); 

State_9 = OP_states(i,j,9); 

State_10 = OP_states(i,j,10); 

State_11 = OP_states(i,j,11); 

State_12 = OP_states(i,j,12); 

State_13 = OP_states(i,j,13); 

State_14 = OP_states(i,j,14); 

State_15 = OP_states(i,j,15); 

State_16 = OP_states(i,j,16); 

State_17 = OP_states(i,j,17); 

State_18 = OP_states(i,j,18); 

State_19 = OP_states(i,j,19); 

State_20 = OP_states(i,j,20); 
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Simout = sim(mdl); % Lanzar la simulacion del modelo 

W_out_nl = Simout.W_out_signal; 

 

% Comparacion lineal vs no lineal 

% plot(t,W_out_sp+Win_inc*W_out_inc(:,1,1),'Color','#0072BD');  % W step 

plot(t,W_out_sp+T_inc*W_out_inc(:,1,1),'Color','#0072BD');  % T step 

hold on 

plot(t,W_out_nl,'Color','#D95319'); % Non linear 

 

    end 

end 

 

xlabel('$ t \ (s)$','Interpreter','latex') 

ylabel('$ W_{out}$','Interpreter','latex') 

legend('$ Linear$','$ Non-linear$','Interpreter','latex') 

Validation all steps same model 

figure 

 

for i=1:5 

    for j=1:5 

 

T_inc = 1;          % Set step T magnitude (ºC) 

T_Step_switch = 1;  % 1=ON 0=OFF 

Win_inc = 0.1;   % Set step W magnitude (kg/kg) 

W_Step_switch = 0;  % 1=ON 0=OFF 

 

W_out_sp = Wout_values(j); 

% [W_out_inc,t]=step(sys(:,'Tain',i*5-5+j)); % T step 

[W_out_inc,t]=step(sys(:,'Win',i*5-5+j));   % W step 

 

t_final = size(t); 

stop_time = t(t_final(1)); 

Sample_time_signal = t(2); 

Tain = OP_temperatures_saved(i,j); 

Tain_f = Tain+T_inc; 

Win = Win_values(i); 

Win_f = Win+Win_inc; 

 

% Poner estados al valor del pto de operacion 

State_1 = OP_states(i,j,1); 

State_2 = OP_states(i,j,2); 

State_3 = OP_states(i,j,3); 

State_4 = OP_states(i,j,4); 

State_5 = OP_states(i,j,5); 

State_6 = OP_states(i,j,6); 

State_7 = OP_states(i,j,7); 

State_8 = OP_states(i,j,8); 

State_9 = OP_states(i,j,9); 

State_10 = OP_states(i,j,10); 

State_11 = OP_states(i,j,11); 

State_12 = OP_states(i,j,12); 

State_13 = OP_states(i,j,13); 

State_14 = OP_states(i,j,14); 

State_15 = OP_states(i,j,15); 

State_16 = OP_states(i,j,16); 

State_17 = OP_states(i,j,17); 

State_18 = OP_states(i,j,18); 

State_19 = OP_states(i,j,19); 

State_20 = OP_states(i,j,20); 

 

Simout = sim('modelo_no_lineal'); % Lanzar la simulacion del modelo 
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W_out_nl = Simout.W_out_signal; 

 

 

% plot(t,T_inc*W_out_inc(:,1,1),'Color','#0072BD'); % T step 

plot(t,Win_inc*W_out_inc(:,1,1),'Color','#0072BD'); % W step 

hold on 

% plot(t,W_out_nl-W_out_sp,'Color','#D95319'); % Non linear 

% hold on 

 

    end 

end 

 

xlabel('$ t \ (s)$','Interpreter','latex') 

ylabel('$ W_{out}$','Interpreter','latex') 


