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Scp ./common/lbm_or for

Scp Ibm onfor Ibm for

$vi Ibm for

$ gfortran -0 lbmout  Ibm. for

$ ./ Ibm out

program lbms

parameter{imax = 30, ymax = 30)

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

real*8 f{9.1max jmax), f0(9.1max jmax). ﬁmp{ﬂ‘,i.mhxjnmx}
real*8 u(mmax jmax), v(imax jmax), rho(imax jmax)

real*8 tau, g pi, u2, tmp. norm, mu

integer 1. j. k, m, mm_ i1, jj. nx. 0y

character a(imax jmax). b(imax jmax)

tau=1.1; g=0.00015; nx =20; ny =20
pi=4.0%atan(1.0); mu = (tau - 0.5)/3.

c.. discrete velocity
cx(l)= 0.0:cy(l)= 0.0
cx(2) = I:l: cW2) = I:l
cx(3) = I:I: cy3) = I:I
cx(4) = I:l: cy4) = |:|
cx(5)=-1.0;cyi5)= 1.0
cx(6) =-1.0; cyi(6) = I:'
ex(N=-10cyN= [_]
x(8)= 00:cy(8)= [ ]
[]

cx(9)= 1.0:cy(9) =

c.. mnitial condition
doi=1nx;doj=1ny
w(1g) = 0. v(1y) = 0.: tho(iy) = 1.
end do; end do

doi1=1nx;doj=1ny
u2 = u{11)**2 + v(Ly)**2
f0(1.1) = tho(1)*(1. - 3./2.*%u2)*4./9.
dok=14




m=k*2 Jtmp = exim)*u(iy) + evim)Fviig)

f(m.ij) =| |

m=k*2 + 1: tmp = cx(m)*u(1) + cy(m)*v(iy)

0(m.19) =tho(17)*(1. + 3 Ftmp + 9./2 *tmp**2 - 3./2 *u2)/36.
end do: end do; end do

dok=19.do1=1nx;doj=1ny
ki) = f0(k.1)
end do: end do; end do

domm=1, 1000

c.. velocity, density
doi=1nx; doj=1ny
u(ig) = 0: v(1j) = 0: rho(1j) = f{1.15):
dok=29
u(ig) = | |
(i) = | |
o —

end do: end do; end do

do1=1nx; doj=1ny
if (thoi1;) ne. 0.) then
u(wy) = u(1y)/tho(iy)
VL)) = v(1j)ho(ij)

else
u(yy) =0.
vi) =0.
endif
end do: end do;

.. equilibrium distribution function
do1=1nx; doj=1ny

2 =ul1)**2 + v(1g)**2

f0(1.1) =tho(1)*(1. - 3./2.¥u2)*4./9.

dok=14
m=k*2 :tmp = cx(m)*uiLg) + cy(m)*v(1)
(m.1) =| |
m=k*2+1; tmp = cx(m)*u(i) + cy(m)*v(1j)
0(m.17) = tho(11)*(1. + 3 *tmp + 9./2 *tmp**2 - 3./2 *u2)/36.




end do: end do; end do

c.. collision
dok=19 doi=1nx;doj=1ny
fllcij) = flkij) - (fkif) - Ditau
end do; end do; end do

c..  body force
dok=19do1=1nx:doj=1ny
fkiy) = fk.1.5) + g*rho(1) *ex(k)/6.
end do; end do; end do

c.. streaming
dok=19;doi=1nx;doj=1ny
fimp(k.1g) = fk1g)
end do: end do; end do

dok=1.9

ifilk eq. 1) then
doi1=1nx;doj=1ny
=i  1j=j
fllen yy) = fimp(k.y)
end do: end do

else ifik .eq. 2) then
do1=1nx;doj=1ny
=i+ 1=
ifii eqox)un=1
fllea gy) = fimp(kiy)
end do; end do

else ifik .eq. 3) then
doi=1nx;doj=1ay-1
iq =[]
ifii eqox)un=1
fllen ) = fimp(lery)
end do: end do

else ifik eq. 4) then
doi=1nx;doj=1ay-1



i .
flkeay) = fmp (k)
end do; end do

else 1fik eq. 5) then
doi=1mnx;doj=1ay-1
i=[ Fi=[ ]
ifii eq 1)11=nx
fk.11.y5) = ftmp(k.15)
end do; end do

else ifik .eq. 6) then
doi1=1nx; doj=l.ay
i=i=[]
ifii eq. 1) 11=nx
fken ) = ftmp(k.1y)
end do; end do

else ifik .eq. 7) then
doi1=1nx;doj=2ay
i=Jii=L]
ifii eq. 1) 11=nx
fik.u.5) = fimp(k.1.5)
end do; end do

else ifik .eq. 8) then
doi1=1nx;doj=2ny
i Ji-[]
flk.ny) = ftmp(k.1)
end do; end do

else 1fik .eq. 9) then
doi1=1nx;doj=2ay
il Jy-L
ifi1 eq oxjuu=1
fik.u.5) = fimp(k.1.5)
end do; end do
end if
end do



c.. boundary condition

doi1=1nx
f3i1)=[ |
flail)=[ |
fsil)=[ |
f7iny) =] |
figiny) =] |
floiny)=[ |

end do

C.. norm
norm = (.
doj=2.nv-1

tmp = abs(u(nx/2. j) + g/mw2 *(**2 -(ay + 1)*1 +ny))
if{tmp gt norm) norm = tmp

enddo

c.. graphics
ifimod(mm 50} eq. 0) then
write(* *) mm, norm, w2, ny/2)
doi1=1nx:doj=1.ny
a(1y)="0'
end do; end do
doj=1. ny
nb = int{u(nx/2 1)*500)
doi=1 nb
a(1y)="'
end do
end do

doi=1 nx;doj=1, 0y
b(13)="0'
end do; end do
doj=1, ny
nb = mt((-g'muw2 *(7**2 -(ay + 1)%) +ny))*500)
doi1=1,n0b
b(19)="-"
end do
end do



doj=nyl.-1
write(* *) (a(1)1= 1.nx)." "(b(1j).1=1nx)

end do

write(* ) e

endif

e

end do

stop

end

(2D
1000 1.403216463077458E-004 3.376557813295326E-002




