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function V=curva2(I,G,Ce,Rs,Rsh,n,K,Q,r,t) 

     
    k=8.617332478e-5; 
    ki=3.5e-3; 
    largo=length(I); 
    V=zeros(1,largo)-100; 
    T=273+Ce; % [°K] 
    Eg=1.12; 
    Io=K*T^3*exp(-Eg/(k*T)); 

     
%     Iph= 0.978*(G/1000)*(6.28 + ki*(T-298)); 
    Iph= (G/1000)*(6.28 + ki*(T-298)); 
    Vt=k*T; 

     
    for j=1:largo 
        fprintf('t = %d\nr = %d\nj = %d \n',t,r,j) 
        J=@(v) I(j)-Iph+Io*(exp((v+I(j)*Rs)/(Q*n*Vt)) 1)+((v+I(j)*Rs)/Rsh); 
        Sol=fzero(J,-2); 
        if Sol>=-100 
            V(j)=Sol; 
        end 
        clc 
    end 

     
end 

function [V Vp dV]=curva3(I,G,S,Ce,Rs,Rsh,n,s,K,Q) 

     
    k=8.617332478e-5; 
    ki=3.5e-3; 
    largo=length(I); 

     
    T=273+Ce; % [°K] 
    a=0.1; 
    Eg=1.12; 
    Vbr=-6; 
    Io=K*T^3*exp(-Eg/(k*T)); 
    m=3.7; 
%     Iph= 0.978*(G/1000)*(6.28 + ki*(T-298)); 
    Iph= (G/1000)*(6.28 + ki*(T-298)); 
    Iphs= (S/1000)*(6.28 + ki*(T-298)); 
    Vt=k*T; 
    Rs_cell=0.001044; 
    Rsh_cell=907; 



         
    V=zeros(1,largo)-100; 
    Vo=zeros(1,largo); 
    Vp=zeros(1,largo); 
    dV=zeros(1,largo)+Vbr; 

     
    for j=1:largo 
        fprintf('S= %d\nj = %d \n',S,j) 
        J=@(v) I(j)-Iph+Io*(exp((v+I(j)*Rs)/(Q*(n-s)*Vt))-1)+((v+I(j)*Rs)/Rsh); 
        Sol=fzero(J,-2); 
        if Sol>=-100 
            Vo(j)=Sol; 
        end 
        clc 
    end 

     
    if s~=0 
    for j=1:largo 
        fprintf('S= %d\nj = %d \n',S,j) 
        J=@(v) I(j)-Iphs+Io*(exp((v+I(j)*(Rs_cell))/(Q*s*Vt))-

1)+(((v+I(j)*(Rs_cell))/(Rsh_cell)))*(1+a*(1-(v+I(j)*(Rs_cell))/Vbr)^(-m)); 
        Sol=fzero(J,-2); 
        if Sol>=-100 
            dV(j)=Sol; 
        end 
        clc 
    end 

     
    Vp=dV+(16-s)*Vo/(n-s); 
    V=Vo+dV; 

     
    end 

       
end 

clc 

A=0.015322826; 

I=0:0.005:6.4; 

k=8.617332478e-5;  

G=1000; 

T=54.1; 

Rs_cell=0.001044; 

Rsh_cell=907; 

n=96; 

s=1; 

K=5856.9; 

Q=1.3452; 

Rs=0.55; 

Rsh=150; 

S=0; 

l=length(S); 

v=zeros(length(I),l); 

v_mpp=zeros(1,l); 

eff=zeros(1,l); 

I_SC=zeros(1,l); 

t=0; 

 

for r=1:l 

%     I=curva(V,G(r),T,Rs,Rsh,n,K,Q); 

%     V=curva2(I,G,T,Rs,Rsh,n,K,Q,r,t); 

    [V Vp dV]=curva3(I,G,S(r),T,Rs,Rsh,n,s,K,Q); 

     

    V_abs=abs(V); 

    [V_zero indica]=min(V_abs); 



    I_SC(r)=I(indica); 

    P=I.*V; 

    pmax(r)=max(P); 

    eff(r)=max(P)*100/(G*A*n); 

    [P_max,indice]=max(P); 

    dVmpp=dV(indice); 

     

    if l>1 

        vrd=min(4*(r-1)/(l-1),4-4*(r-1)/(l-1)); 

        rj=min(1,2-4*(r-1)/(l-1)); 

        blu=max(0,((r-1)/(l-1)-0.5)*4); 

        azul=min(1,blu); 

        verde=min(1,vrd); 

        rojo=max(0,rj); 

    else 

        rojo=0; 

        verde=0; 

        azul=0; 

    end 

    colores=[rojo verde azul]; 

  

  

    v(:,r)=V; 

    mpp_V(r)=V(indice); 

    mpp_I(r)=I(indice); 

     

%     plot(V,I,'LineStyle','none','Marker','.','MarkerSize',0.5,'Color',colores) 

     

    figure(1) 

    subplot(2,1,1) 

    plot(V,I,'LineWidth',0.5,'Color',colores) 

    hold on 

    plot(V(indice),I(indice),'LineStyle','none','Marker','o','MarkerSize',3,'Color',[0 0.5 

0]) 

%     plot(Sx01(:,1),Sx01(:,3),'LineStyle','none','Marker','.','MarkerSize',5,'Color',[1 0 

0]) 

    if r==1 

        xlim([0 62]) 

        ylim([0 6.5]) 

    end 

     

%     figure(2) 

    subplot(2,1,2) 

    plot(V,V.*I,'LineWidth',0.5,'Color',colores) 

%     plot(V,V.*I,'LineStyle','none','Marker','.','MarkerSize',0.5,'Color',colores) 

    hold on 

    if r==1 

        xlim([0 62]) 

        ylim([0 270]) 

    end 

     

    clc 

    fprintf('r = %d \n',r) 

    fprintf('V_oc = %g \nI_sc = %g \nV_mpp= %g \nI_mpp= %g \nPmax = %g\nEff = 

%g\n',max(V),I(indica),mpp_V(r),mpp_I(r),pmax(r),eff(r)) 

     

end 

  

figure(1) 

subplot(2,1,1) 

xlabel('Voltaje [V]') 

ylabel('Corriente [A]') 

box off 

% hold off 

  

subplot(2,1,2) 

xlabel('Voltaje [V]') 

ylabel('Potencia [W]') 

box off 

% hold off 







 

 

 

 

 

 

 

 

 

 


