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Even though the potential drop through the anodic and cathodic headers are of the same size,
the amount of current going through them are not. The conductance of the anodic electrolyte
is 20.5344 Sm−1 and the conductance of the cathodic electrolyte is 32.25 Sm−1. Since the
conductivity can be written as,

Relectrolyte =
1

κ
(7.3)

the resistance through the anodic electrolyte is larger than for the cathodic electrolyte. This
leads to a higher amount of current going through the cathodic electrolyte than through the
anodic electrolyte, even though the potential drops are of the same value.

An increase of the anodic and cathodic inlet tube lengths by three times, will not notably change
the potential drop through the cell system and the headers during the discharge stage. By com-
paring the potential drops shown by Figures 6.12 through 6.15 and 6.16 through 6.19, it can be
seen that the potential drop trend from simulation of the steady state process continues. Though
the effect of the inlet tube lengths on the potential drops are significantly smaller. To get a
notable effect, the length of the inlet tube should be increased by a larger amount.

The changes in the capacitance of the anode and the cathode have significant effects on the
potential drops during the discharge stage. By comparing the potential values from the simu-
lations shown by Figures 6.16 through 6.19 and Figures 6.20 through 6.23, it can be seen that
the potential drops happens faster for the simulations done with half the capacitance values for
the anode and the cathode. This was to be expected, based on the discharge experiences done
on the previous work during the project thesis [11]. By measuring the discharge rates based
on the capacitance values and comparing the simulations to the real discharge data, it could be
possible to assume the state of the electrodes. It is nevertheless a long way to go before this is
possible.

The real natural discharge of the bipolar cell system, shown by Figure 2.3, shows a different
picture than for the dynamically discharge simulation done in this master thesis. There may be
several reasons for that. The most evident reason is that the simulation uses the same capacit-
ance values for every anode and the same capacitance value for every cathode. The capacitance
values from a real bipolar cell system that has been run in operation for a few years, will have
lower capacitance values towards the middle of the cell stack. The results of the simulations
done with different capacitance values, shows that it is clear that this will have a significant
impact. The differences in the discharge speed of the anode sample based on the capacitance
values, was also documented in the previous project thesis work [? ]. Another reason may be
that, since this model only addresses the potential changes in the electrolyte, it will not capture
changes in the cell voltages throughout the bipolar cell system. The natural discharge slopes
shown by Figure 2.3, shows the cell voltage, while the simulations in this master thesis, shows
the electrolytic potentials. It may be that the potential drops throughout the bipolar cell system
during a natural discharge, would show similarities with the dynamically simulated potential
drops, shown in the Result chapter.

The dimensions for the bipolar cell system used in the simulations, are to small. Normally a
bipolar cell system for the chlor-alkali production may consist of around 120 to 160 membrane
cells. In these simulation only seven membrane cells were used. In addition, the dimensions
of the inlet tubes and the headers are smaller compared to the cells in real life than for the di-
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mensions used in these simulations. The reason for the small dimensions used in the master
thesis work, is the lack of computer capacity. The algorithm written in the GeneratingMatrix-
CreepCurrentDynamicSimulation code requires a lot of processing power. The data generated,
even though as sparse matrices, requires a huge amount of working memory. A normal portable
computer would not have a chance to dynamically simulate the process with real dimensions.
It is uncertain to what extent a fully dynamical simulation with real dimensions would differ in
comparison to the dynamic simulations with limited dimensional parameters.

7.1 Further work
There are three main areas of which this work could be extended. The first one is to use a
super computer to run the GeneratingMatrixCreepCurrentDynamicSimulation code, in order to
be able to perform dynamical simulations with real life dimension parameters. The second, is
to extend the two-dimensional model into a three dimensional one. This will make it possible
to add the anodic and cathodic outlet tubes and their accompanying headers. The third one,
is to compare and adjust the input parameters of the code, so that it is in accordance to a real
chlor-alkali bipolar cell system.



8 Conclusion

The goal of programming a code that could dynamically simulate the bipolar cell system during
operation and during the discharge stage was achieved. The length of the anodic and cathodic
inlet tubes affected the amount of current going through the bipolar cell system during operation.
Longer inlet tubes resulted in a larger amount of current through the cell system at the expense
of the current going through the headers. A greater length of the anodic and cathodic inlet tubes,
would therefore improve the current efficiency.

The impact of the length of the anodic and cathodic inlet tube during discharge, showed the same
trends as during the operation, only to a much smaller degree. The differences in capacitance
values for the anode and the cathode had a greater impact. A smaller capacitance value for the
anodes and the cathodes, resulted in a faster discharge. The capacitance values for the anodes
and the cathodes are dependent on the state of their coating. It can therefore be concluded that a
poorer state of the electrode coatings will lead to a faster discharge. This conclusion also agrees
with the results from the preceding project thesis work [11].

The simulations done with the GeneratingMatrixCreepCurrentDynamicSimulation code, could
be used to predict the electrode residual coating in-situ. However, in order for that to be possible,
further work may be required.
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A Appendix

A.1 Matlab code

% Written by Per Sverre Iversen, in the spring of 2018

function GeneratingMatrixCreepCurrentDynamicSimulation

%Step length
clear all

clc

t= input('Time(s)?')
deltat= input('Delta t(s)?')

%number of cells
Ncells=7;

%cell height, number of grid points in vertical directions
HeightCells=10;

%anodic chamber width oddetal hvis AnodicInletTubeWidth er odde

AnodicWidth=11;

%Membrane width

MembraneWidth=15;

%Kathodic chamber width

CathodicWidth=11;

%Cell width

CellWidth= (AnodicWidth+1) + (MembraneWidth+2) + (CathodicWidth+1) -1;
SystemWidth= (CellWidth*Ncells)+1
%%%%
%Creep current parameters
%anodic
AnodicInletTubeWidth=3;

AnodicInletTubeLength=30;
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AnodicTubeWidth=3;

%cathodic

CathodicInletTubeWidth=3;

CathodicInletTubeLength=30;

CathodicTubeWidth=3;

%placement of the anodic creep current
ACC=(((AnodicWidth-AnodicInletTubeWidth)/2)+2);
%round to the nearest integer
ACCI=round(ACC);
%correcting values for a in chambers
AA=AnodicInletTubeLength+AnodicTubeWidth+1;
%correcting values for a in anodic inlet tube
Aa=AnodicTubeWidth+1+ACCI;

%placement of the cathodic creep current
CCC=(((CathodicWidth-CathodicInletTubeWidth)/2)+1);
%round to the nearest integer
CCCI=round(CCC);
%correcting values for a in chambers
CC=1+AnodicTubeWidth+AnodicInletTubeLength+HeightCells;
%correcting values for a in anodic inlet tube
Cc=(1+AnodicWidth)+(2+MembraneWidth)+CCCI;
%Cc=CathodicTubeWidth+1+CCCI

SystemHeight=(1+AnodicTubeWidth)+(AnodicInletTubeLength)+(HeightCells) ...
+(CathodicInletTubeLength)+(CathodicTubeWidth+1)

%%%%

%A=zeros((HeightCells+2)*(CellWidth+1)*Ncells);

X=zeros(1);
%anodic chamber left
acl=-0.5;

%anodic chamber right
acr=-0.5;
%membrane left
ml=1.5;

%membrane right
mr=-1.5;

%cathodic chamber left
ccl=0.5;

%cathodic chamber right
ccr=0.5;
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%anodic inlet tube left
aitl=0;

%anodic inlet tube right
aitr=0;

%dynamic for loop

%definerer tidsskritt. Lavere lambda kortere tidsskritt
%anode %%%%%%%%%%%%%%%%%%%%
%capacitance
%CapacitanceAnode=0.00354;

CapacitanceAnode=0.00177;
Conductancea=20.5344;

lambdaa=-((CapacitanceAnode*2)/(Conductancea*deltat))

%cathode %%%%%%%%%%%%%%%%%%%%
%capacitance
%CapacitanceCathode=0.022257;
CapacitanceCathode=0.0111285;

Conductancec=32.25;

lambdac=-((CapacitanceCathode*2)/(Conductancec*deltat))

for tt=1:t
A{tt}=zeros();
b{tt}=zeros();

jo=1;

%anodic chamber internal points

%-4diagonal for internal points in anode chamber
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1));
a=AA+1;

for k=1:HeightCells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicWidth

A{tt}(j,i)=4;
i=i+1;
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b{tt}(j,1)=0;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 subdiagonal anodic chamber

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1));
a=AA;

for k=1:HeightCells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 superdiagonal

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1));
a=AA+2;

for k=1:HeightCells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
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z=z+1;
end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% upper -1 diagonal

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+1);
a=AA+2;

for k=1:HeightCells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% lower -1 diagonals

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA+0;

for k=1:HeightCells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%test ok
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%membrane internal points

%-4diagonal for internal points in membrane chamber
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+0);
a=AA+0;
for k=1:HeightCells

a=a+1;
i=(AnodicWidth+2)+(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:MembraneWidth

A{tt}(j,i)=4;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 subdiagonal anodic chamber

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+0);
a=AA-1;
for k=1:HeightCells

a=a+1;
i=(AnodicWidth+2)+(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:MembraneWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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% -1 superdiagonal

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+0);
a=AA+1;

for k=1:HeightCells
a=a+1;
i=(AnodicWidth+2)+(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:MembraneWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% upper -1 diagonal

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+1);
a=AA+1;

for k=1:HeightCells
a=a+1;
i=(AnodicWidth+2)+(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:MembraneWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% lower -1 diagonals

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-1;

for k=1:HeightCells
a=a+1;



68 Appendix

i=(AnodicWidth+2)+(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:MembraneWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%test ok
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Kathodic internal points
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%-4diagonal for internal points in cathodic chamber
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+0);
a=AA+1;
for k=1:HeightCells

a=a+1;
i=(AnodicWidth+MembraneWidth+2)+(m*CellWidth*Ncells)+a ...

+(z*CellWidth);
for l=1:CathodicWidth

A{tt}(j,i)=4;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 subdiagonal anodic chamber

j=jo;
z=0;
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for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+0);
a=AA+0;
for k=1:HeightCells

a=a+1;
i=(AnodicWidth+MembraneWidth+2)+(m*CellWidth*Ncells)+a+ ...

(z*CellWidth);
for l=1:CathodicWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 superdiagonal

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+0);
a=AA+2;

for k=1:HeightCells
a=a+1;
i=(AnodicWidth+MembraneWidth+2)+(m*CellWidth*Ncells)+a+ ...

(z*CellWidth);
for l=1:CathodicWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% upper -1 diagonal

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+1);
a=AA+2;

for k=1:HeightCells
a=a+1;
i=(AnodicWidth+MembraneWidth+2)+(m*CellWidth*Ncells)+a+ ...
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(z*CellWidth);
for l=1:CathodicWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% lower -1 diagonals

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA+0;

for k=1:HeightCells
a=a+1;
i=(AnodicWidth+MembraneWidth+2)+(m*CellWidth*Ncells)+a+ ...

(z*CellWidth);
for l=1:CathodicWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%test ok
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%Edge point boundarie

%Anodic chamber

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%Left
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-1;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end

if tt==1
A{tt}(j,i)=-3;
b{tt}(j,1)=acl;

else
A{tt}(j,i)=-3-(lambdaa);
b{tt}(j,1)=-(b{tt-1}(j,1))*(lambdaa);

end
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA+0;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
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z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA+1;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
%for l=1:(AnodicWidth+1)
% A(j,i)=-1;
% i=i+1;
% j=j+1
%end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end
jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%top
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+HeightCells);
a=AA+HeightCells+0;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicWidth+1

A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+(HeightCells-1));
a=AA+HeightCells-1;

%for k=1:Ncells
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a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicWidth+1

A{tt}(j,i)=4;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+(HeightCells-2));
a=AA+HeightCells-2;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicWidth+1

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end
jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%right

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%Bottom
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-1;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(ACCI-1)
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A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
for l=(ACCI):((ACCI)+AnodicInletTubeWidth-1)

A{tt}(j,i)=0;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
for l=((ACCI)+(AnodicInletTubeWidth)):(AnodicWidth+1)

A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+0);
a=AA+0;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((AnodicWidth-AnodicInletTubeWidth)/2)+1)

A{tt}(j,i)=4;
i=i+1;
j=j+1;

end
for l=(((AnodicWidth-AnodicInletTubeWidth)/2)+2): ...

((((AnodicWidth-AnodicInletTubeWidth)/2)+1)+ ...
AnodicInletTubeWidth)
A{tt}(j,i)=0;
i=i+1;
j=j+1;

end
for l=((((AnodicWidth-AnodicInletTubeWidth)/2)+1)+ ...

AnodicInletTubeWidth+1):(AnodicWidth+1)
A{tt}(j,i)=4;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end
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j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+1);
a=AA+1;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((AnodicWidth-AnodicInletTubeWidth)/2)+1)

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
for l=(((AnodicWidth-AnodicInletTubeWidth)/2)+2): ...

((((AnodicWidth-AnodicInletTubeWidth)/2)+1)+ ...
AnodicInletTubeWidth)
A{tt}(j,i)=0;
i=i+1;
j=j+1;

end
for l=((((AnodicWidth-AnodicInletTubeWidth)/2)+1) ...

+AnodicInletTubeWidth+1):(AnodicWidth+1)
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end
jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%Membrane
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%Left
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-1;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);

% for l=1:AnodicWidth
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% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-6;
i=i+1;
b{tt}(j,1)=0;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA+0;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);

% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA+1;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);
%for l=1:(AnodicWidth+1)
% A(j,i)=-1;
% i=i+1;
% j=j+1
%end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;
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end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-2;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);
%for l=1:(AnodicWidth+1)
% A(j,i)=-1;
% i=i+1;
% j=j+1
%end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-3;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);
%for l=1:(AnodicWidth+1)
% A(j,i)=-1;
% i=i+1;
% j=j+1
%end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%top
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+(HeightCells+0));
a=AA+HeightCells+0;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);
for l=1:MembraneWidth+2

A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+(HeightCells-1));
a=AA+HeightCells-1;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);
for l=1:MembraneWidth+2

A{tt}(j,i)=4;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+(HeightCells-2));
a=AA+HeightCells-2;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);
for l=1:MembraneWidth+2

A{tt}(j,i)=-1;
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i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%right
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-1;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+1);
% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-6;
i=i+1;
b{tt}(j,1)=0;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-2;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+1);
% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
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A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-3;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+1);
% for l=1:AnodicWidth
% A(j,i)=-1;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA+0;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+1);
% for l=1:AnodicWidth
% A(j,i)=-1;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;
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end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA+1;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+1);
% for l=1:AnodicWidth
% A(j,i)=-1;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%bottom
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-1;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);
for l=1:MembraneWidth+2

A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
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z=z+1;
end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+0);
a=AA+0;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);
for l=1:MembraneWidth+2

A{tt}(j,i)=4;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+1);
a=AA+1;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1);
for l=1:MembraneWidth+2

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end
jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%chatode chamber

%left
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%top
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+(HeightCells+0));
a=AA+HeightCells+0;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1)+ ...

(MembraneWidth+2);
for l=1:(CathodicWidth+1)-(CathodicInletTubeWidth+CCCI-1)-1

A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
for l=(CathodicWidth+1)-(CathodicInletTubeWidth+CCCI-1): ...

((CathodicWidth+1)-CCCI)
A{tt}(j,i)=0;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
for l=((CathodicWidth+1)-CCCI)+1:(CathodicWidth+1)

A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+(HeightCells-1));
a=AA+HeightCells-1;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1)+ ...

(MembraneWidth+2);
for l=1:(CathodicWidth+1)-(CathodicInletTubeWidth+CCCI-1)-1

A{tt}(j,i)=4;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
for l=(CathodicWidth+1)-(CathodicInletTubeWidth+CCCI-1): ...
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((CathodicWidth+1)-CCCI)
A{tt}(j,i)=0;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
for l=((CathodicWidth+1)-CCCI)+1:(CathodicWidth+1)

A{tt}(j,i)=4;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;

z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+(HeightCells-2));
a=AA+HeightCells-2;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+2);
for l=1:(CathodicWidth+1)-(CathodicInletTubeWidth+CCCI-1)-1

A{tt}(j,i)=-1;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
for l=(CathodicWidth+1)-(CathodicInletTubeWidth+CCCI-1): ...

((CathodicWidth+1)-CCCI)
A{tt}(j,i)=0;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
for l=((CathodicWidth+1)-CCCI)+1:(CathodicWidth+1)

A{tt}(j,i)=-1;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

jo=j;
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%right
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-1;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+1)+(CathodicWidth+1);
% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end

if tt==1
A{tt}(j,i)=-3;
b{tt}(j,1)=ccr;

else
A{tt}(j,i)=-3-(lambdac);
b{tt}(j,1)=-(b{tt-1}(j,1))*(lambdac);

end
% A{tt}(j,i)=-3;

% b{tt}(j,1)=ccr;

i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-2;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+1)+(CathodicWidth+1);
% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;



86 Appendix

% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-3;

for k=1:(HeightCells+2)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+1)+(CathodicWidth+1);
% for l=1:AnodicWidth
% A(j,i)=-1;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%bottom
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)-1);
a=AA-1;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+2);
for l=1:CathodicWidth+1

A{tt}(j,i)=-3;
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i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+0);
a=AA+0;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+2);
for l=1:CathodicWidth+1

A{tt}(j,i)=4;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicInletTubeLength+(AnodicTubeWidth+1)+1);
a=AA+1;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+(AnodicWidth+1) ...

+(MembraneWidth+2);
for l=1:CathodicWidth+1

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

end
jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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%internal points anodic inlet tube

%-4diagonal for internal points for anodic inlet tube
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

for n=1:Ncells
m=AnodicTubeWidth+1;
a=Aa-1;

for k=1:AnodicInletTubeLength
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicInletTubeWidth

A{tt}(j,i)=4;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 subdiagonal anodic chamber

j=jo;
z=0;

for n=1:Ncells
m=AnodicTubeWidth+1;
a=Aa-2;

for k=1:AnodicInletTubeLength
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicInletTubeWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 superdiagonal
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j=jo;
z=0;

for n=1:Ncells
m=AnodicTubeWidth+1;
a=Aa+0;

for k=1:AnodicInletTubeLength
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicInletTubeWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% upper -1 diagonal

j=jo;
z=0;

for n=1:Ncells
m=AnodicTubeWidth+2;
a=Aa+0;

for k=1:AnodicInletTubeLength
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicInletTubeWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% lower -1 diagonals

j=jo;
z=0;

for n=1:Ncells
m=AnodicTubeWidth+0;
a=Aa-2;

for k=1:AnodicInletTubeLength
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a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:AnodicInletTubeWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% edge point boundaries
% AnodicInletTube
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Left
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

for n=1:Ncells
m=(AnodicTubeWidth+1);
a=Aa-2;

for k=1:AnodicInletTubeLength
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=aitl;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;
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for n=1:Ncells
m=(AnodicTubeWidth+1);
a=Aa-1;

for k=1:AnodicInletTubeLength
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicTubeWidth+1);
a=Aa+0;

for k=1:AnodicInletTubeLength
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
%for l=1:(AnodicWidth+1)
% A(j,i)=-1;
% i=i+1;
% j=j+1
%end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end
jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%right
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

for n=1:Ncells
m=(AnodicTubeWidth+1);
a=Aa-1;

for k=1:AnodicInletTubeLength
a=a+1;
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i=(m*CellWidth*Ncells)+a+(z*CellWidth)+AnodicInletTubeWidth;
% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=aitr;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicTubeWidth+1);
a=Aa-2;

for k=1:AnodicInletTubeLength
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+AnodicInletTubeWidth;

% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=(AnodicTubeWidth+1);
a=Aa-3;

for k=1:AnodicInletTubeLength
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth)+AnodicInletTubeWidth;

% for l=1:AnodicWidth
% A(j,i)=-1;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-1;
i=i+1;



A.1. Matlab code 93

j=j+1;
m=m+1;

end
z=z+1;

end

jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%internal points anodic tube

%-4diagonal for internal points for anodic tube
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

m=1;
a=ACCI+0;

for k=1:AnodicTubeWidth
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((Ncells*CellWidth)+1)-((ACCI-1)+((AnodicWidth+2) ...

-((ACCI-1)+AnodicInletTubeWidth)))-(MembraneWidth+1) ...
-(CathodicWidth+1))
A{tt}(j,i)=4;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
m=m+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 subdiagonal anodic chamber

j=jo;
z=0;

m=1;
a=ACCI-1;

for k=1:AnodicTubeWidth
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((Ncells*CellWidth)+1)-((ACCI-1)+((AnodicWidth+2) ...

-((ACCI-1)+AnodicInletTubeWidth)))-(MembraneWidth+1) ...
-(CathodicWidth+1))
A{tt}(j,i)=-1;
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i=i+1;
j=j+1;

end
m=m+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 superdiagonal

j=jo;
z=0;

m=1;
a=ACCI+1;

for k=1:AnodicTubeWidth
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((Ncells*CellWidth)+1)-((ACCI-1)+((AnodicWidth+2) ...

-((ACCI-1)+AnodicInletTubeWidth)))-(MembraneWidth+1) ...
-(CathodicWidth+1))
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% upper -1 diagonal

j=jo;
z=0;

m=2;
a=ACCI+1;

for k=1:AnodicTubeWidth
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((Ncells*CellWidth)+1)-((ACCI-1)+((AnodicWidth+2) ...

-((ACCI-1)+AnodicInletTubeWidth)))-(MembraneWidth+1) ...
-(CathodicWidth+1))
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% lower -1 diagonals

j=jo;
z=0;

m=0;
a=ACCI-1;

for k=1:AnodicTubeWidth
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((Ncells*CellWidth)+1)-((ACCI-1)+((AnodicWidth+2) ...

-((ACCI-1)+AnodicInletTubeWidth)))-(MembraneWidth+1) ...
-(CathodicWidth+1))
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end

jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%edge point boundaries
%for anodic tube
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% Left
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

% for n=1:Ncells
m=0;
a=ACCI-2;

for k=1:(AnodicTubeWidth+1)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;
m=m+1;

end
z=z+1;

% end
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j=jo;
z=0;

% for n=1:Ncells
m=0;
a=ACCI-1;

for k=1:(AnodicTubeWidth+1)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

% end

j=jo;
z=0;

% for n=1:Ncells
m=0;
a=ACCI+0;

for k=1:(AnodicTubeWidth+1)
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
%for l=1:(AnodicWidth+1)
% A(j,i)=-1;
% i=i+1;
% j=j+1
%end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

% end
jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%top
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
corra=((AnodicWidth-7)/2)+1;
z=0;
zz=0;

for n=1:(Ncells-1)
m=(AnodicTubeWidth+1);
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a=AnodicTubeWidth+AnodicInletTubeWidth+ACCI;
%for k=1:Ncells

a=a+1;
i=((zz*(AnodicInletTubeWidth-1))+(m*CellWidth*Ncells)+a ...

+(z*(AnodicInletTubeWidth+ ...
((CathodicWidth+1+MembraneWidth+2+AnodicWidth+1) ...
-((ACCI-corra)+AnodicInletTubeWidth)))));

for l=1:((CathodicWidth+1+MembraneWidth+2+AnodicWidth+1) ...
-(AnodicInletTubeWidth+1))
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
z=z+1;
zz=zz+1;

end

j=jo;

z=0;
zz=0;

for n=1:(Ncells-1)
m=(AnodicTubeWidth+0);
a=AnodicTubeWidth+AnodicInletTubeWidth+ACCI-1;

%for k=1:Ncells
a=a+1;
i=((zz*(AnodicInletTubeWidth-1))+(m*CellWidth*Ncells) ...

+a+(z*(AnodicInletTubeWidth+((CathodicWidth ...
+1+MembraneWidth+2+AnodicWidth+1) ...
-((ACCI-corra)+AnodicInletTubeWidth)))));

for l=1:((CathodicWidth+1+MembraneWidth+2+AnodicWidth+1) ...
-(AnodicInletTubeWidth+1))
A{tt}(j,i)=4;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;
zz=zz+1;

end

j=jo;

z=0;
zz=0;

for n=1:(Ncells-1)
m=(AnodicTubeWidth-1);
a=AnodicTubeWidth+AnodicInletTubeWidth+ACCI-2;

%for k=1:Ncells
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a=a+1;
i=((zz*(AnodicInletTubeWidth-1))+(m*CellWidth*Ncells) ...

+a+(z*(AnodicInletTubeWidth+((CathodicWidth ...
+1+MembraneWidth+2+AnodicWidth+1) ...
-((ACCI-corra)+AnodicInletTubeWidth)))));

for l=1:((CathodicWidth+1+MembraneWidth+2+AnodicWidth+1) ...
-(AnodicInletTubeWidth+1))
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;
zz=zz+1;

end
jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%right
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

% for n=1:(Ncells-1)
m=0;
a=(((Ncells*CellWidth)+1)-(MembraneWidth+2)-(CathodicWidth+1) ...

-((AnodicWidth+1)-(ACCI+AnodicInletTubeWidth))-1);
for k=1:(AnodicTubeWidth+1)

a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;
m=m+1;

end
z=z+1;

% end

j=jo;
z=0;

% for n=1:(Ncells-1)
m=0;
a=(((Ncells*CellWidth)+1)-(MembraneWidth+2)-(CathodicWidth+1) ...

-((AnodicWidth+1)-(ACCI+AnodicInletTubeWidth))-2);
for k=1:(AnodicTubeWidth+1)

a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
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% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

% end

j=jo;
z=0;

% for n=1:(Ncells-1)
m=0;
a=(((Ncells*CellWidth)+1)-(MembraneWidth+2)-(CathodicWidth+1) ...

-((AnodicWidth+1)-(ACCI+AnodicInletTubeWidth))-3);
for k=1:(AnodicTubeWidth+1)

a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=-1;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

% end

jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%bottom
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

% for n=1:Ncells
m=0;
a=ACCI-2;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((Ncells*CellWidth)+1)-(ACCI-2)-((AnodicWidth+1) ...

-(AnodicInletTubeWidth+(ACCI)))-(MembraneWidth+2) ...
-(CathodicWidth+1))
A{tt}(j,i)=-3;
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i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

m=m+1;
%end
z=z+1;

% end

j=jo;
z=0;

% for n=1:Ncells
m=1;
a=ACCI-1;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((Ncells*CellWidth)+1)-(ACCI-2)-((AnodicWidth+1) ...

-(AnodicInletTubeWidth+(ACCI)))-(MembraneWidth+2) ...
-(CathodicWidth+1))
A{tt}(j,i)=4;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

% end

j=jo;
z=0;

% for n=1:Ncells
m=2;
a=ACCI+0;

%for k=1:Ncells
a=a+1;
i=(m*CellWidth*Ncells)+a+(z*CellWidth);
for l=1:(((Ncells*CellWidth)+1)-(ACCI-2)-((AnodicWidth+1) ...

-(AnodicInletTubeWidth+(ACCI)))-(MembraneWidth+2) ...
-(CathodicWidth+1))
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

% end
jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%Cathodic inlet tube internal points

%-4diagonal for internal points for cathodic inlet tube
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

for n=1:Ncells
m=CC;
a=Cc;

for k=1:CathodicInletTubeLength
%a=a+1;
i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:CathodicInletTubeWidth

A{tt}(j,i)=4;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 subdiagonal anodic chamber

j=jo;
z=0;

for n=1:Ncells
m=CC;
a=Cc-1;

for k=1:CathodicInletTubeLength
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:CathodicInletTubeWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 superdiagonal

j=jo;
z=0;

for n=1:Ncells
m=CC;
a=Cc+1;

for k=1:CathodicInletTubeLength
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:CathodicInletTubeWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% upper -1 diagonal

j=jo;
z=0;

for n=1:Ncells
m=CC+1;
a=Cc;

for k=1:CathodicInletTubeLength
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:CathodicInletTubeWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% lower -1 diagonals

j=jo;
z=0;

for n=1:Ncells
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m=CC-1;
a=Cc;

for k=1:CathodicInletTubeLength
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:CathodicInletTubeWidth

A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
z=z+1;

end

jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% edge point boundaries
% CathodicInletTube
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Left
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

for n=1:Ncells
m=CC;
a=Cc-1;

for k=1:CathodicInletTubeLength
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=CC;
a=Cc;

for k=1:CathodicInletTubeLength
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% a=a+1;
i=(m*SystemWidth)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=CC;
a=Cc+1;

for k=1:CathodicInletTubeLength
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
%for l=1:(AnodicWidth+1)
% A(j,i)=-1;
% i=i+1;
% j=j+1
%end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end
jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%right
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

for n=1:Ncells
m=CC;
a=Cc+CathodicInletTubeWidth;

for k=1:CathodicInletTubeLength
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
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% j=j+1;
% end
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=CC;
a=Cc+CathodicInletTubeWidth-1;

for k=1:CathodicInletTubeLength
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

end

j=jo;
z=0;

for n=1:Ncells
m=CC;
a=Cc+CathodicInletTubeWidth-2;

for k=1:CathodicInletTubeLength
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
% for l=1:AnodicWidth
% A(j,i)=-1;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;
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end

jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%internal points cathodic tube

%-4diagonal for internal points for cathodic tube
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

m=CC+CathodicInletTubeLength;
a=Cc;

for k=1:CathodicTubeWidth
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:SystemWidth-(1+AnodicWidth)-(2+MembraneWidth) ...

-(CCCI-1)-CCCI
A{tt}(j,i)=4;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
m=m+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 subdiagonal anodic chamber

j=jo;
z=0;

m=CC+CathodicInletTubeLength;
a=Cc-1;

for k=1:CathodicTubeWidth
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:SystemWidth-(1+AnodicWidth)-(2+MembraneWidth) ...

-(CCCI-1)-CCCI
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% -1 superdiagonal

j=jo;
z=0;

m=CC+CathodicInletTubeLength;
a=Cc+1;

for k=1:CathodicTubeWidth
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:SystemWidth-(1+AnodicWidth)-(2+MembraneWidth) ...

-(CCCI-1)-CCCI
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% upper -1 diagonal

j=jo;
z=0;

m=CC+CathodicInletTubeLength+1;
a=Cc;

for k=1:CathodicTubeWidth
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:SystemWidth-(1+AnodicWidth)-(2+MembraneWidth) ...

-(CCCI-1)-CCCI
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% lower -1 diagonals

j=jo;
z=0;

m=CC+CathodicInletTubeLength-1;
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a=Cc;
for k=1:CathodicTubeWidth

% a=a+1;
i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:SystemWidth-(1+AnodicWidth)-(2+MembraneWidth) ...

-(CCCI-1)-CCCI
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end
m=m+1;

end

jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%edge point boundaries
%for cathodic tube
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% Left
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

% for n=1:Ncells
m=CC+CathodicInletTubeLength;
a=Cc-1;

for k=1:(CathodicTubeWidth+1)
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;
m=m+1;

end
z=z+1;

% end

j=jo;
z=0;

% for n=1:Ncells
m=CC+CathodicInletTubeLength;
a=Cc;

for k=1:(CathodicTubeWidth+1)
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
% for l=1:AnodicWidth
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% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

% end

j=jo;
z=0;

% for n=1:Ncells
m=CC+CathodicInletTubeLength;
a=Cc+1;

for k=1:(CathodicTubeWidth+1)
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
%for l=1:(AnodicWidth+1)
% A(j,i)=-1;
% i=i+1;
% j=j+1
%end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

% end
jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%top
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

% for n=1:Ncells
m=CC+CathodicInletTubeLength+CathodicTubeWidth;
a=Cc-1;

%for k=1:Ncells
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:SystemWidth-(1+AnodicWidth)-(2+MembraneWidth) ...

-(CCCI-2)-(CathodicWidth-(CCCI-1) -CathodicInletTubeWidth)
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end
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m=m+1;
%end
z=z+1;

% end

j=jo;
z=0;

% for n=1:Ncells
m=CC+CathodicInletTubeLength+CathodicTubeWidth-1;
a=Cc-1;

%for k=1:Ncells
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:SystemWidth-(1+AnodicWidth)-(2+MembraneWidth) ...

-(CCCI-2)-(CathodicWidth-(CCCI-1) -CathodicInletTubeWidth)
A{tt}(j,i)=4;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

% end

j=jo;
z=0;

% for n=1:Ncells
m=CC+CathodicInletTubeLength+CathodicTubeWidth-2;
a=Cc-1;

%for k=1:Ncells
% a=a+1;

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:SystemWidth-(1+AnodicWidth)-(2+MembraneWidth) ...

-(CCCI-2)-(CathodicWidth-(CCCI-1) -CathodicInletTubeWidth)
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end

m=m+1;
%end
z=z+1;

% end
jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%right
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
z=0;

% for n=1:(Ncells-1)
m=CC+CathodicInletTubeLength;
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a=SystemWidth-CathodicWidth+CCCI+CathodicInletTubeWidth-1;
for k=1:(CathodicTubeWidth+1)

% a=a+1; CathodicWidth
i=(m*SystemWidth)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=-3;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;
m=m+1;

end
z=z+1;

% end

j=jo;
z=0;

% for n=1:(Ncells-1)
m=CC+CathodicInletTubeLength;
a=SystemWidth-CathodicWidth+CCCI+CathodicInletTubeWidth-2;

% a=SystemWidth-(CCCI-1)-1;
for k=1:(CathodicTubeWidth+1)

% a=a+1;
i=(m*SystemWidth)+a+(z*CellWidth);

% for l=1:AnodicWidth
% A(j,i)=4;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=4;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

% end

j=jo;
z=0;

% for n=1:(Ncells-1)
m=CC+CathodicInletTubeLength;
a=SystemWidth-CathodicWidth+CCCI+CathodicInletTubeWidth-3;

% a=SystemWidth-(CCCI-1)-2;
for k=1:(CathodicTubeWidth+1)

% a=a+1;
i=(m*SystemWidth)+a+(z*CellWidth);

% for l=1:AnodicWidth
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% A(j,i)=-1;
% i=i+1;
% j=j+1;
% end
A{tt}(j,i)=-1;
i=i+1;
j=j+1;
m=m+1;

end
z=z+1;

% end

jo=j;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%bottom
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
j=jo;
corrc=((CathodicWidth-7)/2)+1;
z=0;
zz=0;

for n=1:(Ncells-1)
m=CC+CathodicInletTubeLength-1;
a=Cc+CathodicInletTubeWidth;

%for k=1:Ncells
% a=a+1;
%
% i=((zz*(CathodicInletTubeWidth-1))+(m*SystemWidth)+a ...

+(z*(CathodicInletTubeWidth+((CathodicWidth ...
+1+MembraneWidth+2+AnodicWidth+1) -(CCCI+AnodicInletTubeWidth)))));

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:((CathodicWidth+1+MembraneWidth+2+AnodicWidth+1) ...

-(CathodicInletTubeWidth+1))
A{tt}(j,i)=-3;
i=i+1;
b{tt}(j,1)=0;
j=j+1;

end

% m=m+1;
%end
z=z+1;
zz=zz+1;

end

j=jo;

z=0;
zz=0;

for n=1:(Ncells-1)
m=CC+CathodicInletTubeLength;
a=Cc+CathodicInletTubeWidth;

%for k=1:Ncells
% a=a+1;
% i=((zz*(CathodicInletTubeWidth-1))+(m*SystemWidth) ...

+a+(z*(CathodicInletTubeWidth+((CathodicWidth ...
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+1+MembraneWidth+2+AnodicWidth+1) ...
-(CCCI-corrc+AnodicInletTubeWidth)))));

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:((CathodicWidth+1+MembraneWidth+2+AnodicWidth+1) ...

-(CathodicInletTubeWidth+1))
A{tt}(j,i)=4;
i=i+1;
j=j+1;

end

% m=m+1;
%end
z=z+1;
zz=zz+1;

end

j=jo;

z=0;
zz=0;

for n=1:(Ncells-1)
m=CC+CathodicInletTubeLength+1;
a=Cc+CathodicInletTubeWidth;

%for k=1:Ncells
% a=a+1;
% i=((zz*(CathodicInletTubeWidth-1))+(m*SystemWidth) ...

+a+(z*(CathodicInletTubeWidth+((CathodicWidth ...
+1+MembraneWidth+2+AnodicWidth+1) ...
-(CCCI-corrc+AnodicInletTubeWidth)))));

i=(m*SystemWidth)+a+(z*CellWidth);
for l=1:((CathodicWidth+1+MembraneWidth+2+AnodicWidth+1) ...

-(CathodicInletTubeWidth+1))
A{tt}(j,i)=-1;
i=i+1;
j=j+1;

end

% m=m+1;
%end
z=z+1;
zz=zz+1;

end
jo=j;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%A{2}
% A and b must be in the same time

SA = sparse(A{2});
Sb = sparse(b{2});

figure(1)
% spy(A)



114 Appendix

spy(SA)

figure(2)
spy(Sb)

% A1 = A(:,1:end-((Ncells-1)*(HeightCells+2)));
% S1 = S(:,1:end-((Ncells-1)*(HeightCells+2)));

% u=A1\X;
u=SA\Sb;
%u=X\A;

figure(3)
plot(u);

if Ncells ==1
cut=((AnodicWidth+1)+(MembraneWidth+2)+(CathodicWidth+1))*Ncells;

else
% cut=((AnodicWidth+1)+(MembraneWidth+2)+(CathodicWidth+1))*Ncells ...

-(Ncells-1);
cut=SystemWidth;

end

% xlswrite('generatedMatrix.xlsx',A)
% xlswrite('generatedMatrixA1.xlsx',A1)

% xlswrite('generatedMatrix1.xlsx',Sb)
Z=vec2mat(u,cut);

% xlswrite('generatedMatrix2.xlsx',u)
% xlswrite('generatedMatrix3.xlsx',Z)

figure(4)
surf(Z)

%break
end


	
	
	
	
	
	
	






	
	
	
	
	
	
	
	
	
	
	



	
	

	
	

	
	
	
	

	
	
	

	
	
	

	
	
	
	


	
	

	
	
	
	


