FVM nb 1

Finite Volume M ethod (FVM)

m Notes

N:=za+bg+cn+dEn+e&+fn?+g&&n+hen?+i £€n?%

OgX OUX]

X:=X1+ (X2-X1) €+ (X3-Xx1)n; y:=yl+ (y2-yl) &+ (y3-y1)n; J =(
gy Ony

Oc N . : :
I nverse[J]. (a N) // MatrixForm// Full Sinplify

n
Cear[N], N[, n_l:=a+b&f+cn+dEn+e&+fn*+g&n+hen?+i £€n?%
dNdx[€_, n_]:=

(-yl+y3) (b+n(d+hn)+2(e+n(g+in)) & +(xL-x3) (c+2fn+&(d+g&+2n(h+i §))) .
x3 (yl-y2) +x1 (y2-y3) +x2 (-yl +y3) '

dNdy [€_, n_]: =
(yl-y2) (b+n(d+hn)+2 (e+n(g+in)) &) + (-x1+x2) (c+2fn+&(d+g&+2n(h+i &)))

X3 (yl1-y2) +x1 (y2-y3) +x2 (-yl+y3)

Sol Ve[{N[O, O] =01, dI\UX[O, O] == (4, dl\kiy[O, 0] == Q7, N[l, O] == (2, deX[l, 0] == (s,
dNdy [1, O] ==qs, N[0, 1] ==q3, dNdx[O, 1] == qe, dNdy[O, 1] ==qQo}, {a, b, ¢, d, e, f, g, h, i}]

{}

N=a+bcrcn+denrec+fnisge2nshen?+i &n?
a=0q

b= (-x1+x2)q4+ (-X1+x3) qy

(-yl+y2) s+ (-yl+y3)qs

=d

=-Q1+0Q2+ (X1 -%X2) g4 + (X1 -x3) g7

=-01+Qs+ (Yl-y2)qa+ (yl-y3)ar

1
=-dvsi %3

(-2 (y1-y3)Qg1+2 (y1-y3)Qg2- (x2y1 +x3yl -x3y2-x2y3+x1 (-2y1l+y2+y3)) qq+
(Xx3yl+x1y2-x3y2-x1y3+x2 (-yl+y3))Qs) +2 (yl-y3) gy
1
h :7d+yl‘_y3’
(x2y1l +x3y1l-x3y2-x2y3+x1 (-2y1l+y2+y3)) qq+
(-x3yl -x1y2+x3y2+x2 (yl-y3) +x1y3)ges) +2 (X1 -x3) Qy

- D® QO O

(o]

(-2 (X1 -x3) Qg1 +2 (Xx1-x3) Qs -
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shapefunctions: Ny =83 =1-&6-n, Np =81l =¢ Ng=82=n
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FVM nb

U:=z=all+bg2+cg3+dele2+e2e3+f 3821+
g(e1?2e2+212283 (3 (1-u3)&1-(1+3u3) €2+ (1+3ul)e3)/2)+
h(e22g3+218283 (3 (1-pl)g2-(1+3ul) g3+ (L+3ul)gl)/2)+
i (83°81+81£8283 (3 (1-u2) 83- (1+3u2) gl+ (1+3u2) E2)/2);
ul = (k2 - ¢j2) 742

see Pat ankar, 1985
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