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module common_data
real*8 AREA, AM, PCO, ALCO, AN, AKE, &
WCG, TKE, PCG, ALC, VSL, PBU, WPB, VBF, PVBF, PBINI
real*8 VBU_P, PBU_P
real*8,parameter :: pi=3.141592653
integer,parameter :: M
end module common_data

Program RK
use common_data

integer ICYC

real*8 F, t, dt, tend

real*8 y(MD), yi1(MD), y2(MD), y3(MD)
real*8 k1(MD), k2(MD), k3(MD), k4(MD)

namelist /input/ AREA, AM, PCO, ALCO, AN, VBF, PVBF, PBINI
namelist /control/ dt, tend

t=0
ICYC =0

read(5,nml=input)
read(5,nml=control)

open(unit=6,status="UNKNOWN" , form="formatted” ,FILE="LIST06")
write(6,nml=input)
write(6,nml=control)

open(unit=7,status="UNKNOWN" ,form="unformatted"” ,FILE="SIMBF*")
call INIBF

! initialization

y(1) = 0.0d0
y(2) = 0.0d0
1
WPB = 0.0dO0
VBU_P = 0.0dO
PBU_P = PBINI
1
1 Solve ordinary differential equation by 4-th order Runge-Kutta method

do while (t.lt.tend)

do n=1,MD
ki(n) = F(n,y,t)
yl(n) = y(n)+dt*ki(n)/2.0d0
enddo
!
do n=1,MD

k2(n) = F(n,yl,t+dt/2.0d0)

y2(n) = y(n)+dt*k2(n)/2.0d0
enddo
!
do n=1,MD
k3(n) = F(n,y2,t+dt/2.0d0)
y3(n) = y(n)+dt*k3(n)
enddo
!
do n=1,MD
k4(n) = F(n,y3,t+dt)
enddo
!
do n=1,MD
y(n) = y(n)+dt/6.0d0*(k1(n)+2.0d0*k2(n)+2.0d0*k3(n)+k4(n))
enddo
!
VSL = y(2)
AKE = 0.5d0*AM*VSL**2
ALC = ALCO - y(1)
WCG = -AREA*PCO*ALCO**AN/(1.0d0-AN)* &

(ALC**(1.0d0-AN)-ALCO**(1.0d0-AN))

TKE = AKE+WCG
PCG = PCO*(ALCO/(ALCO - y(1)))**AN
1
VBU = max(AREA*y(1), 1.0d-10)
PBU = min(PBINI ,PVBF*(VBF/VBU)**AN)
WPB = WPB + (PBU + PBU_P)*(VBU - VBU_P)/2.0d0
PBU_P = PBU
VBU_P = VBU
1
t=t+dt

ICYC = ICYC + 1
call WBF(t, ICYC, y)
write(6,1000) t, y(1), y(2), AKE, WCG, TKE
1
enddo
1

'1000 format(lh ,1P,10(E12.5," "))



stop
end

real*8 function F(n,y,t)
use common_data

integer n, ICYC
real*8 y(MD), t

if (n.eq.1 ) then
F=y(®

elseif (n.eq.2) then
VBU = max(AREA*y(1), 1.0d-10)
PBU = min(PBINI,PVBF*(VBF/VBU)**AN)
PCG = PCO*(ALCO/(ALCO - y(1)))**AN
F = AREA/AM*(PBU - PCG)

endif

end function

subroutine INIBF

integer 1B, JB, 11, 12, J1, J2, NV, MV, 1V
real*4 DR, DZ

character*72 CASEID

character*64 B64

character*10 SNS(15)

data SNS /&
"LB ", "VELOCITY " , "KE " L&
“WCG ", "TKE ", "PCG T L&
"LC ", "VSL ", "PBU " L&
“WPB ", "vi ", V2 " L&
“V3 T, "v4 ", "V5 4

1B=1; JB=1; 11=1; 12=1; J1=1; J2=1
NV=0; Mv=15; 1V=0
DR=1.0; DZ=1.0

write(7) CASEID

write(7) 1B, JB, DR, DZ, 11, 12, J1, J2, 0, 1, 1, 1

write(7) NV, MV, IV
write(7) ( (SNS(N)//B64),N=1,MV )

end subroutine

subroutine WBF(t, ICYC, y)
use common_data

integer ICYC

real*8 t, y(MD)

write(7) real(t), icyc, real(y(l)), real(y(2)), &
real (AKE), real(WCG), real(TKE), real(PCG), &
real (ALC), real(VSL), real(PBU), real(WPB), &
real(1.0), real(1.0), real(1.0), real(1.0), &

real (1.0)

end subroutine

+v IV AN (n=1.4)

&input

AREA=9.29629, AM=2.691E4, PCO=1E5, ALC0=0.78526,
VBF=7.3, PVBF=1.0E5, PBINI=2.0d6, AN=1.4,

/

&control

dt=1.0E-5, tend=0.4,

/
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module common_data
real*8 AREA, AM, PCO, ALCO, RBO, AN, VCO, VBO, AKE, &
WCG, TKE, PCG, RHO, ALC, VSL, PBU, WPB, RC, &
VBF, PVBF, PBINI
real*8 VBU_P, PBU_P
real*8,parameter :: pi=3.141592653
integer,parameter :: MD = 2
end module common_data

Program RK
use common_data

integer ICYC

real*8 F, t, dt, tend

real*8 y(MD), y1(MD), y2(MD), y3(MD)
real*8 k1(MD), k2(MD), k3(MD), k4(MD)

namelist Zinput/ AREA, AM, PCO, ALCO, RBO, AN, RHO, &
VBF, PVBF, PBINI
namelist /control/ dt, tend

read(5,nml=input)
read(5,nml=control)

open(unit=6,status="UNKNOWN" , form="formatted” ,FILE="LIST06")
write(6,nml=input)
write(6,nml=control)

open(unit=7,status="UNKNOWN" ,form="unformatted” ,FILE="SIMBF*")
call INIBF

! Initialization

t=0
ICYC = 0
!
y(1) = RBO
y(2) = 0.0D0
!
VCO = AREA*ALCO
VBO = 2.0D0/3.0D0*pi*RBO**3
1
WPB = 0.0d0
VBU_P = VBO
PBU_P = PBINI
!
1 Solve ordinary differential equation by 4-th order Runge-Kutta method

do while (t.lt.tend)

do n=1,MD
k1(n)
y1(n)

enddo

F(n,y,)
y(n)+dt*k1(n)/2.0d0

do n=1,MD
k2(n
y2(n

enddo

) = F(n,yl,t+dt/2.0d0)
) = y(n)+dt*k2(n)/2.0d0
do n=1,MD

k3(n) = F(n,y2,t+dt/2.0d0)

y3(n) y(n)+dt*k3(n)
enddo

do n=1,MD
k4(n) = F(n,y3,t+dt)
enddo

do n=1,MD
y(n) = y(n)+dt/6.0d0*(k1(n)+2.0d0*k2(n)+2.0d0*k3(n)+k4(n))
enddo

VSL = 2.0d0*pi*y(1)**2/AREA*y(2) ! velocity of sodium slug
RC = (y(1)**3 + 3.0d0*AM/(2.0dO*pi*RHO))**(1.0d0/3.0d0)

AKE = pi*RHO*y(2)**2*y(1)**4*(1.0d0/y(1) - 1.0d0/RC)

VBU = 2.0D0/3.0D0*pi*y(1)**3

ALC = ALCO - (VBU - VBO)/AREA ! length of CG

WCG = -AREA*PCO*ALCO**AN/(1.0d0-AN)*(ALC**(1.0d0-AN) - &

ALCO**(1.0d0-AN))

TKE = AKE+WCG ! Total kinetic energy

PCG = PCO*(VCO)**AN/(AREA*ALC)**AN ! pressure of CG
1

PBU = min(PBINI,PVBF*(VBF/VBU)**AN)

WPB = WPB + (PBU + PBU_P)*(VBU - VBU_P)/2.0d0

PBU_P = PBU

VBU_P = VBU



t=1t+dt
ICYC = ICYC + 1
call WBF(t, ICYC, y)
write(6,1000) t, y(1), y(2), AKE, WCG, TKE, ALC, PCG, PBU
!
enddo
1

'1000 format(lh ,1P,10(E12.5," *))
!

stop
end

real*8 function F(n,y,t)
use common_data

integer n, ICYC
real*8 y(MD), t

if (n.eq.1 ) then
F=y(@2)
elseif (n.eq.2) then
VBU = 2.0D0/3.0D0*pi*y(1)**3
PBU = min(PBINI,PVBF*(VBF/VBU)**AN)
PCG = PCO*(VCO/(VCO - 2.0D0/3.0D0*pi*(y(1)**3-RBO**3)))**AN
RC = (y(1)**3 + 3.0d0*AM/(2.0d0*pi*RHO))**(1.0d0/3.0d0)
F = RC/y(1)/(RC-y(1))*((PBU-PCG)/RHO -&
(y(1)**4-4.0d0*RC**3*y(1)+3.0d0*RC**4) /(2 .0d0*RC**4) *y (2)**2)
endif

<
~

end function

subroutine INIBF

integer IB, JB, 11, 12, J1, J2, NV, MV, IV
real*4 DR, DZ

character*72 CASEID

character*64 B64

character*10 SNS(15)

data SNS /&
"RB * , "DRBDT ", "KE L&
"WCG ", "TKE ", "PCG L&
"LC ", "PBU ", "VSL " L&
“WPB T, TV2 ", "v3 " L&
“Vv4 ", "V5 T, "Ve 4
1
12=1; J1=1; J2=1

1B=1; JB=1; 1L
NV=0; Mv=15; 1
DR=1.0; DZ=1.0

write(7) CASEID

write(7) 1B, JB, DR, DZ, 11, 12, J1, J2, 0, 1, 1, 1
write(7) NV, MV, IV

write(7) ( (SNS(N)//B64),N=1,MV )

end subroutine

subroutine WBF(t, ICYC, y)
use common_data

integer ICYC
real*8 t, y(MD)

write(7) real(t), ICYC, real(y(l)), real(y(2)), &
real (AKE), real(WCG), real (TKE), real(PCG), &
real (ALC), real(PBU), real(VSL), real(WPB), &
real (1.0), real(1.0), real(1.0), real(1.0), &
real(1.0)

end subroutine

+vFAAN (n=1.4)

&input

AREA=9.29629, AM=2.691E4, PCO=1E5, ALC0=0.78526, RHO0=814.3,
RBO=1.0E-2, VBF=7.3, PVBF=1.0E5, PBINI=2.0d6, AN=1.4,

/

&control

dt=1.0E-5, tend=0.2,

/e



