Solution to Problem V1d.5.3:
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implicit real *8(a-h, 0-2)

di mensi on vol (2),h(2),k(2),t(2),v(2),x(2),a(2),dvdh(2), dvdp(2),

1 am(2),regnul (2),tinsrg(50), dnsrg(50), hsrg(50),
2 gdot h(3),thih(3),tloh(3),taoh(3)
dat a time, htc21, vcd, i spray,ichoke/0.0, 1500.,0.61, 1, 1/

Cet I nput Data

call input(p,vol, pzrx,dnmsui, hsui, htc21, dnmsp, hsp,
psph, pspl, nval ve, ar eav, phch, pl ch,iwall, uai, htce
ccw, ccf, del w, del f, akw, akf,row, rof,te,ttt,dt, np
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Open Qut put Files
open(12,file="outl.out")
open(13,file="out2.out")
open(14,file="out3.out")
open(15,file=" out4.out')
open(16,file=" out5.out")

Determne Initial Values

call steady(p, hf, hg, k,t, v, x, a, vf, vg, dvdh, dvdp, ts,
1 h, hsui, vol ,vol t,tw, tf, akw, akf, am htce)

Set up Wall Ceonetry

cal |l geom(pzrx,volt,delw, del f,radb, radxw, radw, radxf, radf, hei ght,

1 row, r of , ccw, ccf, capcw, capcf)
Det erm ne Water Level Based on Water Vol une

call w ev(height, vol (1),a(1), pzrx,sl,s2,col ev)
slua=s1

Det erm ne Steady-state Wall Tenperature

kwal | =1

call wallht(kwall,iwall,uai,t,twtf,te, hf,hg,v(2),
1 radb, radxw, r adw, r adxf , radf, hei ght,
2 capcw, capcf, sl, s2, akw, akf, dt, ht ce,
3 gdot w, gdot wl, gdot w2)

Wite Initial Conditions

i out =1

cal |l output(p,vol, h,dnsui, hsui, gdoti, dnsp, dt,ttt,ip, np,
1 time,amt,ts,tw tf,te, htc2l, htce, qdotwl, gdot w2,
2 X, a, sl,s2,dm2, dn2l, dmsu, dnRlwc, dnth, dnes,
3 iout,iflag,dnmRlro, uai, nval ve, areav, i wal |

nsrg, tinsrg,dnsrg, hsrg, i heatr, qdoti, qdoth, thih,tl oh
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4 psph, pspl, phch, pl ch)
------------- START OF TRANSI ENT @ -------------------
conti nue
Counter for Print outs
i p=i p+1
Nul | Transient for 1.00 seconds
if(tinme.le.1.00) go to 109

Det ermi ne Surge Flow and Ent hal py

if(nsrg.ne.0) call intrpl(nsrg,tinsrg,dnsrg, hsrg,tine,dnsui, hsui)

set up heaters
call heater(iheatr,time, qdoti,qdoth,thih,tloh,taoh,t(1), p,qgdot)
Boil -off due to; Liquid Flush (Qutsurge or PORV/SV),f eaters & Wl

call surge(dmsui, dnmsu, hsui, h(1), hsu)
dml2=0.0
cal |l nfpool (dt,x(1),am(1), vf,vg, pzrx,ts,a(l), dml2)

A sinple Rain out nodel added. |Investigate nore 8/31/92

dn21r 0=0. 0
if(x(2).1t.1.0.0r.a(2).1t.1.0) dn2ilro=(1.-x(2))*am2)/dt

Vapor condensation on the interface
call intcond(am(2),t,ts,dnsu, pzrx, hf, hg, q21, dn1, htc21)
Call Wall Heat Transfer To or From Wl

gdot w1=0.0

gdot w2=0. 0

dn21lwc=0.0

if(iwall.eq.0) go to 1000
if(uai.eq.0.0) go to 71

sl=vol (1)/pzrx

s2=hei ght-s1

gdot wl=(uai *(t(1)-te)/ 3600.00)

gdot w1=0.0

gdot w2=(uai *(t(2)-te)/ 3600.00)*(s1/slua)

go to 74

conti nue

call w ev(height,vol (1), a(l), pzrx, sl, s2,col ev)
kwal | =2

call wallht(kwall,iwall,uai,t,twtf,te, hf,hg,v(2),
1 radb, r adxw, r adw, r adxf, radf, hei ght,
2 capcw, capcf, sl, s2, akw, akf, dt, ht ce,
3 gdot w, gdot wl, qdot w2)




c Wal | Condensati on
c
74 conti nue

i f(gdotw2.gt.0.0) dnlwc=qdot w2/ (hg- hf)
1000 continue

c
c ckech for spray and spray condensation
c
call spray(ispray, p, psph, pspl, h(2), hsp, hf, dnsp, dmls, dn2s,
1 enls, en2s, an(2), dt)
c
c ckech for PORV or SV
c

call stats(amvol, h, hch,istat, regmul)
cal | choke(i choke, nval ve, ar eav, p, phch, pl ch, hch, hf, dnch, vcd)
109 conti nue

c
c performtransi ent cal cul ation
c
call trans(dt, dnmsu, hsu, dn21, hf, dmL2, hg, dmls, dn2s, qdot , q21
1 enls, en2s, v, h, dvdh, dvdp,
2 dncth, hch, regmul ,
3 vol ,volt,amp,iflag,x, a, vf, vg,
4 t,ts, gdotwl, gqdot w2, dnR1lwc, dnlr o)
c
time=ti me+dt
i out =2
call output(p,vol, h,dnsui, hsui, gdoti, dnsp, dt,ttt,ip, np,
1 time,amt,ts,tw, tf,te, htc2l, htce, qdot wl, gdot w2,
2 X, a,sl1,s2,dnl2, dn21, dmsu, dn2lwc, dnch, dn2s,
3 iout,iflag,dnmlro, uai, nval ve, areav, i wal |
4 psph, pspl, phch, pl ch)
c
if(tinme.le.ttt) goto 1
stop
end

c EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
c

subroutine trans(dt, dnmsu, hsu, dnm1, hf, dml2, hg, dmls, dns, gdot, q21
enls, en2s, v, h, dvdh, dvdp,
dnth, hch, reg,
vol ,volt,amp,iflag,x, a, vf, vg
t,ts, gdwl, qdw2, dnRlwc, dm2lr o)
implicit real *8(a-h, 0-2)
di mension reg(1),vol (1),am1),h(1),x(1),a(l),v(1l),dvdh(1),
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1 dvdp(1),t(1),alf(2),bet(2), hdot(2),vldot(2), k(1)

c

data c/. 18509/
c

i flag=0

hdot 1=0. 0

hdot 2=0. 0

vl dot 1=0. 0

vl dot 2=0. 0
c

al f (1) =dnmsu+dnR1- dnil2+dmls-reg(1l) *dnch+dnm2lwc+dnRlro




bet (1) =dnmsu* hsu+dn21* hf +qdot +q21- dnll2* hg+enls-reg( 1) *dnch*hch

1 +dm2iwc* hf - gdwl+dnR1r o* hf

al f(2)=-dnR21l+dnml2+dnRs-reg(2)*dnch-dnm2lwc-dnRlro

bet (2) =-dnR1*hf - g21+dnil2* hg+en2s-reg(2) *dnch*hch- dn2lwc* hf - gdw2
1 -dmR1r o* hf

sl=alf(1)*v(1l)+al f(2)*v(2)

s2=dvdh(1)*(bet (1)-al f(1)*h(1))+dvdh(2)*(bet(2)-alf(2)*h(2))
s3=c*(dvdh(1)*vol (1) +dvdh(2)*vol (2))

s4=am( 1) *dvdp( 1) +am( 2) *dvdp(2)

pdot =- (s1+s2)/ (s3+s4)

do 1 i=1,2

if(am(i).gt.0.0.and.vol (i).gt.0.0)

1 hdot (i)=((bet(i)-alf(i)*h(i)+c*vol (i)*pdot)/an(i))
if(amii).gt.0.0.and.vol (i).gt.0.0)

1 vidot(i)=alf(i)*v(i)+am(i)*(dvdh(i)*hdot (i)+dvdp(i)*pdot)
conti nue

| NTEGRATI ON OF MAJOR PARAMETERS
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p=p+pdot *dt

do 2 i=1,2

h(i)=h(i)+hdot (i)*dt

vol (i)=vol (i)+vldot(i)*dt
anm(i)=am(i)+al f (i) *dt

2 conti nue
vol t =vol 1+vol 2
c The followi ng for stand-al one PZR nodel and an inposed outsurge

if(am1).1t.0.0.0r.vol(1).1t.0.0.and.dnsu.lt.0.0) go to 999
do 3 i=1,2
if(am(i).gt.0.0.0r.vol(i).gt.0.0)
1 call prp(p,h(i),hf,hg, k(i),t(i),v(i),x(i),a(i),vf,vg,
2 dvdh(i),dvdp(i),ts)
3 conti nue
return
999 i flag=8
return
end




