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6% I alL—2 3 ICHUW: Freefem+a—F

/*ThermalConvection—box. edp*/

/1717777707777 /// veal value ////////////////// )]/
real rR = 0.05;

real rl1l = 0.08;

real r12 = 0.002;

real rc = 2. 0%pi;

real rT = 2.0;
real L = 2. 0%rR;
real 0 = rc*xrT;
real U = rR*0;

////777///////// nondimentional value ////////////////
real R = rR/L;

real 11 = rl1/L;

real 12 = r12/L;

real ¢ = Lxrc/U;
real T = UxrT/L;
real Pr=7.0;

real rho = 1000. 0;

real mu = 0.001;

real Re = rho*U*L/mu;
1. 0/Re;

1.0/ (Re*Pr) ;

real IRe

real IRP

real k = 0.005;
ofstream csvout (“TCbk9999. csv”) ;



real dt=1.0e-3;
real Idt = 1.0/dt;
//real [int] levels = —-1.1:0.1:1.1;

real eps = 1.0e-6;

real omega = 0.0;

real t = 0.0;

real absmax;

int NO = 100;
int N13 = 40;
int N24 = 2;
int 1 = 0;

int timestepmax = 100000;

int timeplot = 10;

cout << endl << endl
7L =7 <L << endl
<70 =7 <0 << endl
< "U =7 < U << endl
"R =7 < R < endl
<711 =7 < 11 << endl
712 =7 < 12 << endl
"¢ =" < ¢ < endl
< ’T =7 < T << endl
<< "Re = 7 << Re <X endl
<< "Re*Pr = 7 < Re*Pr << endl
"k =7 <k << endl
< ”IRP = 7 << IRP <X endl
< "IRP+k = 7 << IRP+k << endl



<< endl << endl;

func real thini(real x)
{
if (x<0)
return 293;
else

return 294,

border GammaO (s=0, 2. 0%pi) {x=R*cos(s); y=R*sin(s); label=0;};
border Gammal (s=0, 1.0) {x=—11/2.0+11%s; y=—-12/2.0; label=1;};
border Gamma2 (s=0, 1.0) {x=11/2.0; y=—12/2.0+12%s; label=2;};
border Gamma3(s=0, 1.0) {x=11/2.0-11%s; y=12/2.0; label=3;};

border Gamma4 (s=0, 1.0) {x=—11/2.0; y=12/2.0-12%s; label=4;};

44

mesh Th = buildmesh (Gamma0O (NO) + Gammal (-N13) + Gamma2 (-N24) + Gamma3 (-N13)

+ Gamma4 (-N24)) ;
plot (Th, wait=1, value=true, coef=0. 1) ;

fespace Xh(Th, P1b), Mh(Th, P1) ;

Xh ul, u2, vl1, v2, uul, uu2, upl, up2, th0;
Mh p,q;

Mh th, psi, phi;

macro d11(ul) dx (ul) //
macro d22 (u2) dy (u2) //
macro d12(ul,u2) (dy(ul) + dx(u2))/2.0 //

problem ConvectDiff (th, psi, solver=Crout, init=i)=

int2d (Th)
(



Idt * (th * psi)
+(IRP+k) * (dx (th) *dx (psi) + dy(th)*dy (psi))
)

—-int2d (Th)
(
Idt * convect ([uul, uu2], —=dt, th0)*psi

)

problem NS([ul,u2,pl, [vl,v2,ql, solver=Crout, init=i)=
int2d(Th)
(
Idt * (ul*vl + u2%v2)

+ 2.0 * IRe
(d11 (ul)*d11(v1)+2. 0%d12 (ul, u2) *d12 (v1, v2) +d22 (u2) *d22 (v2) )
- dx(v1)*p - dy(v2)*p — dx(ul)*q - dy (u2)*q

~ p*gkeps

)

—-int2d (Th)

(

1dt * (convect ([upl, up2], —dt, upl) *vl
convect (Lupl, up2], —dt, up2) *v2)

+omegakomegak (xkvl + y*v2)

+2. Okomega* (up2%vl — upl*v2)

+exk (ykvl — xkv2)

)

+on (0, ul=omega*y/U, u2=—omega*x,/U)
+on (1, 2, 3, 4, ul=0, u2=0)
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th = thini (x);

plot (th, wait=1, value=true, fill=true, coef=0.1);

ul = 0;
u2 = 0;

for(i = 0; i <= timestepmax; i++)
{

t = i*dt;

real rt = txL/U;

cout << endl << endl << endl
< 7step = 7 << 1 << endl
< PTIME = 7 << rt << endl

< 7omega = 7 << omega << endl
<< endl;

thO = th;

upl=ul;
up2=u2;

cout << “PROBLEM NS” << endl;
NS;

if(t <=1T)

c*kt;

omega
else

omega = c*T;
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uul = ul;

uu2 = u2;

cout << endl << “PROBLEM ConvectDiff” << endl;
ConvectDiff;

absmax = abs(thO[].max - thO[].min);
csvout << rt << 7,7 << th0[]. min << 7, ” << thO[]. max << ”,” << absmax

<< endl;
cout << endl << 7 Maximum difference of th = 7 << absmax << endl
<< endl;
if (i%timeplot==0)
{

//plot ([ul,u2], th0, cmm=" time ="+rt, value=true, coef=.1);
//plot ([ul,u2], cmm=" TIME = 7+rt, viso=levels,
value=true, coef=.1);

plot (th0, cmm=" TIME = “+rt, value=true, fill=true);

//plot(p, cmm=" TIME “+rt, value=true, fill=true,
coef=.1);
}

if (rt>=5.0) break;
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