Consider the following geometry

[image: image1.emf]
Assume kappa = 1.  And  we solve Laplace’s equation 
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, with BCs:

@ edge 1 : u= 0

@edge 4,5 : u = 1

And we obtain the following profile
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Now, as I understand, if conductivity =1, then 
current density 
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sicne there is no consumption of charge anywhere in the system domain, the total current entering the edges 4 and 5 must leave through edge 1.  i.e. 
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But currently I find that COMSOL reports
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Clearly the the last two integrals do not add to the first.  I believe this is creating a discrepancy.  Could you tell me if I am making sense ?
COMSOL CODE

clear ;

clc;

% Geometry

carr={curve2([0,0],[0,0.4],[1,1]), ...

  curve2([0,0.4],[0.4,0.4],[1,1]), ...

  curve2([0.4,0.6000000000000001],[0.4,0.2],[1,1]), ...

  curve2([0.6000000000000001,0.4],[0.2,0],[1,1]), ...

  curve2([0.4,0],[0,0],[1,1])};

g1=geomcoerce('solid',carr);

g1=move(g1,[-0.2,-0.2]);

% Analyzed geometry

clear s

s.objs={g1};

s.name={'CO1'};

s.tags={'g1'};

fem.draw=struct('s',s);

fem.geom=geomcsg(fem);

% Initialize mesh

fem.mesh=meshinit(fem, ...

                  'hauto',5);

% Refine mesh

fem.mesh=meshrefine(fem, ...

                    'mcase',0, ...

                    'rmethod','regular');

fem.mesh=meshrefine(fem, ...

                    'mcase',0, ...

                    'rmethod','regular');

% Application mode 1

clear appl

appl.mode.class = 'Laplace';

appl.assignsuffix = '_lpeq';

% Apply BCs

% on face 4 and 5 u=1

% on face 1 u = 0

% on face 2 and 3 del(u)=0

clear bnd

bnd.r = {0,0,1};

bnd.type = {'dir','neu','dir'};

bnd.ind = [1,2,2,3,3];

appl.bnd = bnd;

fem.appl{1} = appl;

fem.frame = {'ref'};

fem.border = 1;

clear units;

units.basesystem = 'SI';

fem.units = units;

% ODE Settings

clear ode

clear units;

units.basesystem = 'SI';

ode.units = units;

fem.ode=ode;

% Multiphysics

fem=multiphysics(fem);

% Extend mesh

fem.xmesh=meshextend(fem);

% Solve problem

fem.sol=femstatic(fem, ...

                  'solcomp',{'u'}, ...

                  'outcomp',{'u'}, ...

                  'blocksize','auto','ntol',1e-008);

% Save current fem structure for restart purposes

fem0=fem;

postplot(fem, ...

         'tridata',{'u','cont','internal'}, ...

         'trimap','jet(1024)', ...

         'title','Surface: u');

% By integrating the current density -del(u) calculate the 

total current coming into the system through faces 4 and 5

v1 = postint(fem,'-1*(ux*(-nx)+uy*(-ny))','dl',[4,5],'edim',1)

% By integrating the current density -del(u) calculate the 

total current going out of the system through face 1

v2 =  postint(fem,'-1*(ux*nx+uy*ny)','dl',[1],'edim',1)
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