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% Triangular element, finite element solver

% use for heat transfer problem

% Element array table
% this will describe the node number an element have

% Master Matrix Library

B10L = (1/3) * ones(3, 1);
B200Li= (1/12) *"[2.3 e i e 1 D B (B8
A200L = (1/6) * [2 3 B ket d] 1y
A3000L_1 R G o Y TR s LS 0 )
A300QT, -2, .= (L/12) * [ o B [

% {

% Node Geometry
load nodegeom.dat

numNode = max (nodegeom(:, 1)) ;
X = nodegeom(:, 2);
Y = nodegeom(:, 3);

clear nodegeom;

% Element-Node Table

load elmtnode.dat;

numEl = max(elmtnode(:, 1));
ElNodeTab = elmtnode (1:numkl, 2:4);
clear elmtnode;

% Cg : Conductivity Table
load conduct.dat

Cg = conduct(:,2);

clear conduct

% Kg zeros (numNode) ;

% Hg zeros (numNode) ;

Kg = sparse (numNode, numNode) ;
Hg = sparse (numNode, numNode) ;
Bg = zeros (numNode, 1);

Qg = zeros (numNode, 1);

eNode = [0 0 0];

% Conduction section
% 1E1l : Element index
for iEl=1:numgl

eNode = ElNodeTab (iEl, :);
Xe = X(eNode); Ye = Y (eNode);

% Ae : element area
% Ce : element conductivity [kl k2 k3]e
% Ke : elenent conduction matrix [K]e



Ae = triarea(Xe, Ye);

Ce = Cg(eNode) ';

Ke = kel (Xe, Ye);

Ke = (1/(4*Ae))*Ce*B10L*Ke;
% Assembly

% put the contribution of each element
% into the correct position in Global Matrix
for iRow=1:3
for iCol=1:3
Kg (eNode (iRow) , eNode (iCol)) = Kg (eNode (iRow) , eNode (iCol) )

+ Ke(iRow, iCol);
end
end

end

% Setup Convective matrix
load convec.dat;

load convnode.dat;

nBound = size (convnode, 1);
for iBnd=1:nBound

boundNode = convnode (iBnd, :) ;

dx = X(boundNode(l))-x(boundNode(z));
dy = Y(boundNode (1)) -Y (boundNode (2) ) ;

il = find(convec(:, 1) ==boundNode (1) ) ;
i2 = find(convec(:, 1) ==boundNode (2) ) ;
Le = sqrt(dx”™2 + dy™*2);
Ve = [convec(il, 2) convec(i2, 2)]:
Tr = [convec(il, 3); convec(i2, 3)];
He = Le*[Ve*A3000L_l; Ve*A3000L_2];
Bv = He*Tr; ;
% Assembly
for: iR = 1:2
Bg (boundNode (iR) ) = Bg(boundNode (iR)) + Bv (iR) ;
for iC = 1:2 .
Hg (boundNode (iR), boundNode (iC)) = Hg (boundNode (iR) ,

boundNode (iC))
+ He (iR, iC);
end
end

end

Kg = Hg + Kg;

% impose Dirichlet boundary condition : Fix Temperature
load tempfix.dat;
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nBound = size(tempfix, 1);
for iBnd=1:nBound
node = tempfix(iBnd, 1);

Kg(node, :) = zeros(l, numNode) ;
Kg (node, node) = 1;
Bg(node) = tempfix (iBnd, 2);

end

% solve for Temperature
Qg = Kg\Bg;

load nodemap.dat;

nRows = size (nodemap, 1);

nCols = size(nodemap, 2);

mapX = zeros (size (nodemap)) ;
mapY = zeros (size (nodemap)) ;
mapT = zeros(size (nodemap)) ;
mapZ = zeros (size (nodemap)) ;

for ir=1:nRows
for ic=1:nCols
mapX (ir, ic) = X(nodemap (ir, ic));
mapY (ir, ic) Y (nodemap (ir, ic)) ;
mapT (ir, ic) Qg (nodemap (ir, ic));
end
end

nodemap'
mapT'

subploti(2;,2, 1) ;

mesh (mapX, mapY, mapZ, mapT) ;
surf (mapX, mapY, mapZ, mapT);
axis ('square') ;

subplot (2,. 2, 2);

mesh (mapX, mapY, mapT) ;
axis ('square') ;

axis([0 2 0 2 0 1000])

subplot (25 2, .3} ;

mesh (mapX, mapY, mapT);
view(0,90) ;

axis ('square') ;

subplot (2, 2, 4);

mesh (mapX, mapY, mapT) ;
view(-37.5, 0);

axis ('square') ;
axis([0°.2 0.2 0 1100])

nodemap = nodemap';
mapT = mapT';



fid = fopen('\project\fesolve\profile.txt', 'w')
nRows = size(mapT, 1);
for ir=1:nRows
buf = [nodemap (ir, :); mapT (ir, =)1;
fprintf (fid, '%d\t%.4£f\t', buf);
fprintf (£ia., ' \n');
end
fclose('all');

%}

’
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