V=R 7 AN fdlbme for, FTEITT 7 A A4 fdlbme out
$cp . /common/ fdlbmg ori for

$cp fdlbmg onfor  fdlbmg for

$vi  fdlbme for

$ gfortran -0 fdlbmgout  fdlbmg for

$ ./ fdlbmg out

program fdlbm

real*8  cx(9). cy(9)

real*s  £(9.35.35), fn(9.35.35). £0(9.35.35)
real*s  u(35.35), v(35,35). tho(35.35)
real*8  tau g ntime mu dx  dy . dt
mteger nx, ny

character a(40.40), b{40,40)

tan=10.6; g=0.0005; dx=1.0;dy=1.0; dt=0.5
ntime = 0_; nx = 32; ny = 34; nm = taw/3.

c.. discrete velocity
ex()= 0.0:ey(l)= 0.0
ex(2)= 1.0:ey(2)= 0.0
x(3)= 10.cy(3)= 1.0
cx(@)= 00:cy@= 10
cx(5)=-1.0;:cv(3)= 10
cx(6)=-10;cv(B)= 00
ex(7)=-1.0; cy(7)=-1.0
cx(8)= 0.0:cy(8)=-1.0
cx(9)= 1.0:cy(9)=-1.0

doi1=1nx doj=lay
u(ij) =0 v(ij) = 0: tho(ij) =1
end do; end do

do1=1nx: doj=1lay
u2 = u(L))* 2 + v(rg)**2
f0(1.17) = tho(17)*(1. - 3./2.*u2)*4./9.
dok=14
m=k*2  :tmp=cx(m)*u(1y) + cy(m)*v(ry)

(mij)=|

m=k*2+ 1: mp = ex(m)*u(1y) + cy(m)*v(1)



f0(m.1,7) =rho(1)*(1. + 3. *tmp + 9./2. *mp™**2 - 3./2 *u2)/36.
end do
fnd do; end do

dok=19do1=1nx: doj=1lay
flk1g) = 0(k.1g)
end do: end do: end do

100 donl=150;don2=1. 100

dok=19.do1=1mx;doj=1ny

falkif) = |
end do; end do; end do

ntime = nfime + 1

c.. physics
doi1=1nx; doj=lay
u(15) = 0: v(1) = 0: tho(1) = f{1.13):
dok=259
uif)= | |
v(iy) = | |
o()=[ ]
end do
end do; end do

doi=1nx; doj=lay
if (tho(1j) ne. 0.) then
u(1y) = u(1y)/rho(Ly)
vig) = wv(ig)tho(y)
else
u(1) =0.
vy =0.
endif
end do; end do

c.. boundary_mac
doi1=1mx
w2 )=0:v(1 0;
u(toy-1)=0_; m{i__l:b =0



enddo

c.. equiblium
do1=1nmx; doj=1ny
u2 =u{1y)**2 + vy **2
f0(1.15) =tho({17)*(1. - 3.2 *u2)*4./9.
dok=14
m=k*2  :tmp=cx(m)*u(y)) + cy(m)*v(1)
fO(m.ij) =| |
m=k*2+ 1; mp = cx(m)*u(Ly) + cy(m)*v(1j)
fO(m.1))= tho(1)*(1. + 3 *tmp + 9./2 F*tmp**2 - 3./2 *u2)/36.
end do
end do; end do

c.. collide
dok=19do1=1mux;doj=1ny
fflei) = fakij) - (fkif) - Daw
end do; end do; end do

c.. force
dok=19%do1i=1nx; doj=1ny
fn(le15) = (ki) + ¥
end do; end do; end do

c.. streaming (centered difference)
dok=19do1=1ux;doj=1ny
ip=1+1;mm=1-1
ifii eq nx)ip=1
ifii eq. 1) im=nx

p=j+1lm=j-1

if(j eq ny) jp=1
if(j eq. 1) jm=ny

fn(k.1j) = f(kij)
- ex(k)*(flkip,j ) - flkeim j ))/dx
+| |)*.5

end do; end do; end do

c.. boundary_nmc



dok=19doi1=1nx
fakil) =2*mn(ki?) - fn(k1.3)
fi(k Lny) o |
enddo; enddo

dok=19.do1=1nx:doj=1lay

fileij) = flkeij) + |

end do; end do; end do

c.. physics
do1=1mx:doj=1lay
u(1) = 0: w(1) = 0: tho(1) = f{1.13):
dok=29
u(ig)= | |
v(i)= | |
o= ]
end do
end do; end do

do1=1mx:doj=lay
if (tho(1j) ne. 0.) then
u(1y) = u(iy)rho(iy)
vi1g)= v(j)tho(1)
else
u(iy) =0
v(1g)=0.
endif
end do; end do

end do

wsamax = 0.
do1=1mx:doj=1lay

iff u(ij) .ge. uxmax) vxmax = uij)
end do: end do
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write (* (230 f15.10)) U_max (Numencal Solution)'. uxmax
write (*,'(230.£15.10)) U_max (Analytical Solution)',

. g*(ay-3)**2%dy**2/8 /um

format(x, 34e15.6)
format(x, 4e15.6)

c_ graphics

do1=1nx:doj=1_ny
alL="0"
end do; end do

doj=1.ny
nb = wmt(u(nx/2 j)*75)
doi=1.nb
a(Ly)="'
end do
end do

doi=1nx:doj=1.ny
bl1g)="0'
end do; end do
doj=1.ny
nb = int((-g/mw/2.%( - 2)*(; - ny+1))*75)
doi=1.nb
blig)="
end do
end do

doj=nyl1.-1

write(*.*) (a(iy)1 = Lox). (b(1g).1= l.ox)
end do
write(* *¥) ¥ @

end do






