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Sol ution to Exanple M d. 6.1

inplicit real *8 (a-h, 0-2)

Vol ; Vol une, \Vdot ; d(Vol ure), v, §. Vol ., vo; Void Fraction
ks; kstat , (ks =1 subcooled, ks =2 sat., k3 = 3 super heat ed)
Ts; Sat. Tenp., dQ Qot, phi =relative humdity

dm; Includes all internal flowrates to or froma region

dnx; Includes all external flowrates injected to a region

hx; Includes all external flow enthal pies injected to a region
dnh; Includes all flowrates tines their enthal pies

di mensi on ks(3)

di nensi on Vol (3)

D nensi on cof (6, 7)

di nensi on P(3), Pdot ( 3)

di mensi on aM 3), A f(3), Bet(2)

di nensi on x(3), vo(3), sf(3),sg(3)

di mensi on h(3), hf(3), hg(3), hdot (3)

di nensi on T(3), Ts(3), dTdh(3), dTdp(3)

di nensi on v(3), vf(3),vg(3), dvdp(3), dvdh(3)
di nensi on dm (3), dnx(3), hx(3), dn(3), dQ 2)

data P/ 14.7,0.0,0.0/

data vol / 1e- 6, 2e6, 2e6/

data T/120., 120.,120./

data phi/0.59/

data dnx/ 0., 100., 50./

data hx/00., 1200, 194. 4/

data d@ 00., 000. 00/

data dt,tine, ttt/0.1, 0.0, 200. 00/
data ip, c, Ryas/ 0, 0. 18509, 53. 34/

Qoen(7,file="el.out")
Qpen(8,file="e2.out")

Find Seady Sate Val ues.

call Sart(p,T,phi,h,Vol,aM vf, vg, voi)
wite(7,102) phi

wite(7,102) p

wite(7,102) T

wite(7,102) h

wite(7,102) am

wite(7,102) vol

format (3f12. 2)

wite(7,40)

wite(8, 41)

L SSSSSSSSSSSSSS> Sart CF Transi ent <LLLLLLLLLLLLLLLLLLLLLLLLL

cont i nue
i p=i p+1

Bel ow the forcing functions are updat ed
jo=1

Since Superheated properties of "PRP' are poor, use "SUP

do1i=13

if(i.lt.3)

1 call prp(p(i),h(i),hf(i),hg(i),ks(i), T(i),v(i),x(i),

1 vo(i), vf(i),vg(i),dvdn(i),dvdp(i),ts(i),sf(i),sg(i))
if(i.eq.3)

lcall prpg(jg,p(i),h(i),v(i), T(i),dvdh(i),dvdp(i),dTdh(i),dTdp(i))
conti nue
if(ks(2).ne.3) goto 11
call Sup(p(2),h(2),cp2,v(2),T(2),dvdh(2), dvdp(2), dTdh(2), dTdp(2))
conti nue
format (4f 8. 2, 4f 8. 3)
al f (1) =dmx( 1)
al f (2) =dmx(2)
al f (3) =dmx(3)
bet (1) =dnx(1) *hx(1)
bet (2) =dnx( 2) * hx( 2) +dmx( 3) *hx( 3)

Initialize the coefficient matrix to zero



do 500 i=1,6

do 500 j=1,7

cof (i,j)=0.0
500 continue

Cc... FIl coefficients of the augmented natrix

cof (1, 1) =an{1)

cof (1, 4)=-c*vol (1)

cof (1, 7)=bet (1)-al f (1)*h(1)

cof (2, 2)=an{2)

cof (2, 3)=an(3)

cof (2,4)=-c*vol (2)

cof (2, 7)=bet (2)-al f(2)*h(2)-al f(3)*h(3)
cof (3, 1) =an{ 1) *dvdh( 1)

cof (3, 2) =an{ 2) *dvdh( 2)

cof (3, 4)=an{1) *dvdp(1)

cof (3, 5) =an{ 2) *dvdp( 2)

cof (3, 7)=-(al f(1)*v(1)+al f(2)*v(2))
cof (4, 1) =an{ 1) *dvdh(1)

cof (4, 3) =an( 3) *dvdh( 3)

cof (4, 4) =an{ 1) *dvdp(1)

cof (4, 6) =an{ 3) *dvdp( 3)

cof (4, 7)=-(al f(1)*v(1)+al f(3)*v(3))
cof (5, 2) =dt dh(2)

cof (5, 3) =-dt dh(3)

cof (5, 5)=dt dp(2)

cof (5, 6) =-dt dp(3)

cof (5,6)=0

cof (6,4)=1.0

cof (6,5)=1.0

cof (6,6)=-1.0

o

Sol ve The set of 6 x 6 equations to find hdots and Pdots

i row=6
i col =6
call yenbob(cof,irowicol)
do 501 i=1,3
hdot (i ) =cof (i, 7)
pdot (i) =cof (i +3, 7)
501 continue

c... Having derivatives, integrate to find M h, &P
c
do 3i=13
angi)=an{i)+al f (i)*dt
h(i)=h(i)+hdot (i)*dt
p(i)=p(i)+pdot (i)*dt
vol (i)=v(i)*an{i)
3 conti nue
c

if(ip.1t.10) go to 37
i f(ip.eq.10) ip=0
wite(7,39) time, anfl),an({2),an(3),Vva (1), Vol (2)
wite(8,38) time, P(1),P(2),P(3),h(1),h(2),h(3),T(1),T(2), T(3)
wite(*,38) tine, P(1), P(2),P(3),h(1),h(2),h(3),T(1), T(2), T(3)
37 conti nue
time=time+dt
if(tine.lt.ttt) go to 100
38 format (f7.2,9f8.1)
39 format (f7.2,5f9.1,f9.3)

40 format(/,"' Ti me M M %] Vol 1 Vol 2')
41 format (" Time P1 P2 P3 hl h2 h3',
1 T1 T2 T3')
stop
end
Gt e e e e e
Subroutine Sart (P, T, phi, h,vol , am vf, vg, vo)
c
Cc... This subroutine finds partial pressures, enthal pies, and nasses
C... given total pressure, phase volunes, tenperature and rel. humdity
c
inplicit real *8 (a-h,0-2)
D nensi on hf (2), hg(2), Ks(2), v(3), X(2), vo(2)
D nensi on vf(2),vg(2), Ts(2), sf(2), sg(2), dvdh(3), dvdp(3)
D nensi on P(1), T(1), h(1), vol (1), an{1)
c
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. Following For Seady-Sate Printout

T1=T(1)
T2=T(2)

. Fnd pressures

p(2) =phi *psat (T(2))
P(3)=p(1)-p(2)

F nd Ent hal pi es From Tenper at ur es

j=0

h(1) =hcl (p(1), T(1))

call hgas(p(2),T(2),h(2))

call prpa(j,p(3),h(3),v(3), T(3), dvdh(3), dvdp(3), dTdh, dTdp)

Havi ng Pressures and Enthal pies, Find Gher Properties

do1li=12
cal | PRP(P(i), HI), HR(i), HQi), K(i), T(i), v(i), Xi), vo(i),
1__1 V(i) vq(i), DVDH(i ), DVDR(i ), T(i ), SH(i), SJ(i))
Jcontinue

call prpg(j,p(3),h(3),v(3), T(3), dvdh(3), dvdp(3), dTdh, dTdp)
if(ks(2).eq.2) goto 3

call tgas(p(2),h(2),T(2),cp2)

call volvap(h(2),p(2),T(2),v(2))

conti nue

Havi ng speci fic vol une and volunmes Find Initial Msses

do2i=13

an{i)=vol (i)/v(i)

conti nue

format (////11TITTTITTTIITEIITTTTTTT)

format(//1/)

wite(*,4)

print *, ' GONTA NVENT ANALYSIS, INTIAL GONDITIONS
print *,' !
wite(*,5)
WA=vol (1) +vol (2)
onega=an{ 2) / an{ 3)
phi p=phi *100. 00
wite(*,6) WV, vol (1), p(1),p(2),p(3), TL, T2, T2, an{1), an{2), an{ 3),

1 phi p, onega

format (' Gont ai nnent Volume (ft3): ........ ',f16.3,/,
1 ' Véter Volune (ft3): .............. ',f16.3,/,
1 Total Pressure (pisa): ........... ',f16.3,/,
1 SeamPartial Pressure (psia): ...',f16.3,/,
1 Ar Partial Pressure (psia): .....',f16.3,/,
1 Vter Tenperature (F): ........... ',116.3,/,
1 Seam Tenperature (F): ........... ',f16.3,/,
1 Ar Tenperature (F): ............. ',f16.3,/,
1 Water Mass (lbm: ... ... .. ... ',f16.3,/,
1 SeamMss (Ibm: ................ ',f16.3,/,
1 Ar Mass (lbm: ... . ... ',f16.3,/,
1 Relative HImdity (%: ........... ',f16.3,/,
1 Himdity Ratio: .................. ',f16.3,/1/
1' BEnter: > 1. Transient Analysis',/,

1 > 0: Min Menu',/)

read(*,*) ic
if(ic.eq.1) return
stop

return

end

Subroutine prpg(i,p, h,v,t, dvdh, dvdp, dTdh, dTdp)
inplicit real *8 (a-h, 0-2)
data cp, r/0.24,53. 34/
if(i.eq.1) goto 1

h=cp* ( T+460. 00)

return

conti nue

T=(h/ cp) - 460. 00
v=r*(T+460. )/ (144. *p)
dvdh=r/ (144. *cp*p)
dvdp=-v/p

dTdh=1./cp

dTdp=144. 00* v/ r



return
end



