V— A7 7 A -4 : lbmhtwo for, FEITF 74 /-4 : lbmhtwo.out

Scp  JScommon/bmhtwo orifor . ($cp ./common/lbmhtwo_oripro.for

Scp Ilbmhtwo_orifor lbmhtwo.for ($cp Ibmhtwo_oripro.for Ibmhtwo.for )
Sv1i  Ibmhtwo for

S gfortran -0 [bmhtwo.out  Ibmhtwo for

S ./ lbmhtwo.out

)

program twophase

real*8  cx(7). cy(7). £{7.33.33). £0(7.33.33)
real*s  ux(33.33). uy(33.33). rho(33.33)
real*8  ux0, uy0, thoO, tau, ntime

real*8  kap, a, b, t notse

integer nfnll, nfnl? nx oy

rho0 =3 23933: ux0 =0.00; uy0 = 0.00;
nx= 30:noy= 30

nfnll = 100; nfnl? = 10; ntime =0_;

tau = 1.0; noise = 0.0500
kap=001;a=9/49:b=2/21;t=0.56;

call initial{cx, oy, £0,ux vy rho nx nv,
ux0, uy0_rhoO kap a b t noise)

100 donl =1. nfnll
don2 =1, nfnl2

ntime = nfime + 1

call phys(ex.cyv.£ux.uyrho nx ny)
call equiblium(| I

call collide )

call streamifnx nv)

end do

call plot{rho.nx ny,ntime)
end do
call exceldata({rtho nx_ nv)
end




subroutine imtial(cx.cy.f f0.ux uy.rho.nx ny.
ux0 uy0.rhoO kap.a.b.t noise)

real*8  cx(7). cy(7). £7.33.33). £0(7.33.33)
real*8  ux(33.33). uy(33.33). rho(33.33)
real*3  ux0. uy0, rthoO. pi. kap. a. b. t. noise
integer nx. ny

pi=4.0*atan(1.0)

cx(1)= 0.0
cy(l)= 0.0
dok=27

cx(k) = cos(pt/3*(k-2))
cy(k) = sin(p1/3*(k-2))

enddo
do1=1nx
doj=1ny

ux(1,) = ux0; uy(sg) = uyld; tho(1,)) = rhol
end do
end do

call equibliumi

dok=17
doi1=1nx
doj=1ny
fik.1) = f0(k.1)
end do
end do
end do

call SRAND(1)
dok=17 doi=1nx;doj=1ny

fik.ij) = (1. + noise®(rand(0) - 0.5))*fk.1])
enddo; enddo: enddo

return

end



subroutime 5quib1ium(]

real®*8  cx(7), cw(7), 0(7.33.33)

real*s  ux(33.33). uy(33.33). rho(33.33)

real*83 kap.a. bt

real®*8 2, p0, dd. tmp, rthox. rhoy, rhoxx rhovy
integer nx, ny

integer 1. 11, 12,13, 1415, 16, 17_ k sflag

mteger ). j1. 32, 33. 4. 35. 16. ;7. ntmp

sflag =1 ! upwind difference
sflag =2 | centered difference

doi=1nx
doj=1ny
u2 = ux(1)**2 + uy(1)**2
po0 =|
1=y
R2=ppB=j+La=)+1

15=516=3-1:37=3-1
ifij .eq. ny) then; ;3= 1;34= 1;endif
ifij eq. 1) then; 16 = ny; 17 = ny; endif

1filmod(},2).eq.0) then
15=1-1;
i1 =1 (14 =1 S5 =1

2=1+1:13=1+1;17=1+1
ifii .eq. nx) then; 2= 1;13= 1;17= 1;endif
ifii eq 1)i5=nx

else
d=1-1;15=1-1;16=1-1
11 =1 (13 =1 117 =1
12=1+1;

ifi1 .eq. 1) then; 14 =nx; 15 = nx; 16 = nx; endif
ifii eq nx)12=1
endif

ifi{ sflag .eq. 2 ) then
rhox = (tho(12 32} - tho(15 353))/2.
rhoy = ((rho(13.43) + rho(14.14))



_ (tho(i6,j6) + rho(i7j7)))/(sqrt(3.)/2.)
endif

dd = (tho(i2.j2) - 2.0%tho(i1.j1) + rho(i5 j5))

+(0.5*(tho(i3j3) + rho(i4,j4)) - 2.0*rho(i1,j1)
+  0.5%(tho(i6.j6) + rho(i7j7)))/(sqrt(3.)/2.)**2

f(1.i4) =| |

L]

dok=27
tmp = cx(k)*ux(1) + cy(k)*uy(iy)

ifi sflag eq. 1) then
iflcx(k) .ge. 0.) then
thox =rho(il,j1) - rho({15,35)
atmp =15 - 1; 1f{15 eq. 1) ntmp = nx
thoxx= rtho(11 j1) - 2 *rho(15,5) + tho(ntmp j5)
else
rhox = rho(12 32) - rho(11 51)
ntmp =12 + 1; 1f{12 eq. nx) ntmp =1
rhoxx= tho(ntmp_j2) - 2. ¥rtho(12 j2) + tho(il 41)
endif
ificy(k) ge. 0.) then
rhoy = (tho{11 41)
- 0.5%(tho(16.6) + rho(17 371/ (sqrt(3.)/2.)
atmp = 16 - 1; 1f{16 eq. 1) ntmp = ny
rhoyy= (tho(1141) + rho(11.ntmp)
- (tho(16.36) + tho(17 3 7))}/ (sqrt(3.)/2.)**2
else
rhoy = (0.5*(rho(13 33) + rtho(14.14))
- tho(1l 31))/(sqrt(3.)/2.)
atmp =13 + 1; 1f(33 eq ny) ntmp =1
thoyy= (tho{1l j1) + rho(11 ntmp)
- (tho(13.33) + tho(14 3400/ (sqrt(3.)/2.)**2
endif
dd =rthoxx +rhoyy
endif

dd = (tho(i2.j2) - 2.0%tho(i1.j1) + rho(i5 j5))



+(0.5%(rtho{13 33) + rho(14 34)) -  2.0%tho{11 1)
+  0.5%(tho(16,16) + rho(17 37)))/(sqrt(3.)/2.)**2

end do
end do
end do

refurn

end

subroutmne stream(f nx ny)

ce- S e
real*8  £(7.33.33), mp(7.33,33)
integer nx. ny
mteger 1, 11, 12_13. 14,1516, 17 k
integer 3. j1. 32, 33. 14. 35, 36. 77

dok=17
doi=1nx
doj=1ny
tmp(k.1y) = fke1g)
end do
end do
end do

doi=1nx
doj=1ny
1=
12=rpP=1+ 4=+l
15=5:16=3-1:97=1-1
if(y .eq ny) then; 13 = 1;34= 1; endif
ifij .eq. 1) then: 16 =ny: ;7 = nv; endif



ifimod(j.2).eq.0) then

15=1-1;

i1 =1 =1 116 =1
2=1+1;13=1+1;17=1+1

1fi1 eq nx) then; 12 = 1;13= 1:17= 1;endif
ifi1 eq. 1)15=nx

else
M=1-1;15=1-1;16=1-1
i1=1 (13 =1 17 =1
12=1+1;

ifi1 .eq. 1) then; 14 = nx; 15 = nx; 16 = nx; endaf
ifi1 eq.nx)12=1
endif
f{1.1) = tmp(1.15)
(2.1242) = tmp(2.1)
f(3.1343) = tmp(3.1)
f{4.14.34) = tmp(4.17)
1(5.1545) = tmp(5.1)
£(6.16.16) = tmp(6.1)
7.4747) = tmp(7.1)
enddo
enddo

refurn

end

subroutine coﬂided:b

real*s  £(7.33.33). £(7.33.33). tau
integer ox. ny

integer1. 5. k

dok=17
doi1=1nx
doj=l.ny
fll i) = flkeij)
end do
end do
end do




refurn

end

subroutine phys(cx,cy,fux uyrhonx.ny)

real*s  cx(7). ey(7). f7.33.33)
real*8  ux(33.33). uy(33.33). rho(33.33)
integer nx. oy

mteger 1. ). k

doi=1nx
doj=1ny
ux(iy) = 0: uy(1) = 0: rho(iy) = f1.ig):
dok=27
wi(ij) = | |
uy(ij) = | |
e
end do
end do
end do

doi1=1nx
doj=1ny
if (tho(1j) ne 0) then
ux(ig) = ux(1g)/rho(y)
uy(L)) = uy(1g)/rho(iy)
else
ux(iy) =0
uy(i)) =0
endif
end do
end do

refurn

end

subroutine plot{rho.nx_ny ntime)




real*8 rho{33.33). rhomax, rhomin rhosum. ntime
integer nx, ny
character a(33.33)

rhomax = -1000; thomin = 1000; thosum = 0.
doi=1nx; doj=1, ny,
iff tho(1) .ge. thomax) rhomax = rtho(13)
iff rho(13) le. thomin) rhomin = rho(ij)
rhosum = rhosum + rho(1j)/nx/ny
enddo; enddo;

write(* '(a5,f15.5)) Time:', ntime
write(*.*) 'density{maximum) (minimum)

write{* (3£20.12)") rhomax rhomin, rthosum

doi=1nx;doj=1, 0y
ifitho{ij) le. thomax*1.0 ya(ij="9"
ifitho{1j) le. thomax*(.9 + thonun*0.1) a(1j)="8'
ifitho{ij) le. thomax*(.8 + thonun*0.2) a(1)="7'
ifitho{i,j) le. thomax*0.7 + thonun®0.3) a(1j)="6'
ifitho{1j) le. thomax*(.6 + thonun*0.4) a(1)="5"
ifitho{1,j) le. thomax*(.5 + thonun®*0.5) a(1)= 4"
ifitho{i,j) le. thomax*0.4 + thonun*0.6) a(1)="3'
ifitho{ij) le. thomax*0 3 + thomun®*0.7) a(ij)="2"
ifitho{1j) le. thomax*(.2 + thonun*0.8) a(1)="1"
ifitho{1,j) le. thomax*(.1 + thomun®0.9) a(1)="0"

end do: end do

doj=nwvl.-1
write(*.*) (a(1,7).1 = 1.nx)
end do

write(*_*) "*- -

refurn

end

subroutine exceldata(rho. nx ny)

real*8  rho(35.35)
integer nx, ny

(net)’



open(umt = 10, file = Tbmtwo', status= "unknown')

do[ ]

writel

end do
close{10)

200  format(lx, 30£15.10)

refurn

end

{5
Time: 1000.00000
density(maximum)
4552681020550

(minimum)
2.579422043980

(net)
3.253749912337




