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PEDRCP
TH S PROGRAM CQOMPUTES THE PRESSURE DRCP AGAI NST THE MASS FLON RATE
GF AN LN FCRWY HEATED NCM NAL BWR SUBCHANNEL MADE LP OF FOLR RCES
ARRANGED I N A SQUARE ARRAY. THE GCOOLANT AT THE INLET IS SINALE
PHASE PRESSUR SED WATER THE PROGRAM | S GOD FCR THE PRESSURE
RANGE CF 5.514 TO 11. 029 MPA (800 TO 1600 PS A).
C YEE-N NG GHAN 1982 NMASSACHUSETTS | NSTI TUTE GF TECHNOLGGY.

R RS S S SRS SRS S SRS SRS SRR RS RS E R R R R R R R R R R R R

NOMENCLATURE AND LN TS CF | NPUTS,

P PRESSURE( MPA)

DRID RD D AVETER M

Pl TCH RCD CENTER TO CENTER DI STANCE( M)

L CHANNEL AXI AL LENGTH(N)

TIN  COCLANT | NLET TEMPERATURE( K)

TSAT  SATURATI ON TEMPERATURE( K)

HN  INLET ENTHALPY (KJ/KQ

NQ  NUMBER CF HEAT FLUXES

Q HEAT FLUX( MW/ M *2)

MASS H GHEST MASS FLONRATE( K@ SEQ)

DEC  MASS FLONRATE DECREMENTS( KG SEQ

MNM LOMEST MASS FLON RATE( KG SEQ)

LBOT BOTTQM UNHEATED LENGTH (M)

LTCP TGP UNHEATED LENGTH (M

LEBOT BOTTQM EQU LEVENT LENGTH TO ACOOUNT FCR FCRM LOBS( M

LETCP TCP K ' ' o '

| FLAG | FLAG0 => NO CALOULATI ON CF ACCELERATI N PR DRCP

JFLAG JFLAG-0 => USE DEVI DED FACTCR | N PRESSURE RANGE
14.7PS < P < 100 PS

KFLAG KFLAG0 => TWD PHASE MULTI PLI ER | N SUBCOCLED BO LI NG REG ON =1

ZSC  AXIAL PONT CF | NCEPTI ON CF SUBCOCLED BA LI NG M
ZB AXAL PONT CF | NCEPTION CF BULK BA LINQN)
V. AXIAL PONT CF INCEPTION CF SINGLE PHASE VAPCR( M
COMMON Q 30)
CHARACTER64 FI NPUT, FQUTPUT
REAL NMASS, MDOT, M NV LBOT, LTCP, LEBOT, LETCP
DATA 4, G5, G5, C7, G8/ 958. 75, - 0. 8566, 2619410. 618, - 4. 995E10, 3. 40365/
DATA @9, C10, Cl1, C12/ 1. 0665545, 1. 02E- 8, - 2. 548E- 15, 2589600. /
DATA CL3, C14, C15, CL6/ 6. 350E- 3, - 1. 0582E- 9, 1. 0764, 3. 625E- 10/
DATA Cl7, 20, C23, C24, C26/ - 9. 063E- 17, 461. 7, 647. 3, 1. 3, 0. 3/
DATA PI/ 3. 1415926/
CALL LI NK(* UN T5=| PEDRCP, UN T6=( GPEDRCP, GREATE, TEXT) , Nl T59=TTY/ /"
1)
VR TE(*, 888)
READ( *, 887) FI NPUT
VR TE(*, 886)
READY *, 887) FQUTPUT
CPEN5, Fl LE=FI NPUT)
CPEN(6, FI LESFQUTPUT, STATUS=' NEW/)
888  FCRVAT(' |NPUT DATA FILE NAMVE \)
887  FCRVWAT(A
886  FCRVAT(' QUTPUT DATA FILE NAME \)
C  CALL ERRSET(208, 256, -1, 0,0, 0)
READ( 5, 1001) NSET
DO 700 K=1, NSET
LBOT=0. 0
LTCP=0.0
| FLAG0
JFLAG=0
KFLAG=0
LEBOT=0.
LETCP=0.
DETCP=0.
DFTCP=0.
DEBOT=0.
DFBOT=0.
WR TE(6,1) K
1 FCRVAT(///3X, ' RESULTS CF DATA SET NUMBER = ', 15//)
READ( 5, 1000) P, DROD, P TCH TL, TI N TSAT, H N
READ( 5, 1000) NASS, DEG, M NV LBOT, LTGP, LEBOT, LETCP
READ( 5, 1001) NQ | FLAG JFLAG KFLAG
READ( 5, 1000) (Q1),1=1, NQ
ALl = 2. *C26/ (24+C20)
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Al3 = AL1*(1. +C26)
Al2 = 1./A13
Al5 = 1./ Q3



C
Cc
C
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CALAULATI ON GF HYDRALLI C DI AMETER

A = Pl TQH*2- Pl *DROD'*2/ 4.
PW= Pl *DRD
D= 4. *APW
WR TE(6, 3)
3 FCRVAT(3X, ' GEQVETR CAL PARAVETERS AND | NLET CONDI TI O\S )
VR TE(6, 4)
4 F(R\AT(SX Thhkhkkhkkhkhkhkhkhhhhhkdhhhhhdhhkhkhhkdhhhkhkhkhhhkdhkhrhkhkkhhhkkx! /)
WR TE(6,5) A PWD, TL
5 FCRVAT(3X, ' CHANNEL FLONAREA = ', E13. 6, 1X,' M*2' / 3X, ' WETTED PER ME
1TER = ', E13.6, 1X,' M/3X, ' HYDRALLI C DI AVETER = ', E13.6, 1X, ' M/3X, ' C
2HANNEL AXI AL LENGTH = ', E13.6, 1X,' M)
WR TE(6,6) P, TIN
6 FCRVAT(3X ' | NLET PRESSURE = ', F10. 4, 1X, ' MPA / 3X," | NLET TEMPERATURE
1=",F10.4,1X 'K )
DO 700 |=1, NQ
VR TE(6, 7)
7 F(R\AT(//gx T hhkhkhhkkhkhkhhkkhkdhhhkhkhkhhkhkdkhkhhkkhhkhhkkx! )
VR TE(6, 10) Q1)
10 FCRVAT(3X, ' HEAT FLUX = ', E13.6, 1X, ' MYM*2')
VR TE(6, 20)
20 F(R\AT(SX Thhkhkkhkkhkhkhkhkkhhkhhkhkkhhkhhkhkdhkhkhhkdhhhhkkdkx! /)
MDOT = MASS
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DRP = 0.0
FLU D PRCPERTI ES AT | NLET.

1 DELDP, DEVDP, DELDT, DEVDT, CRLCP, DRVEP, DRLDT, DRVDT, | CP, | ERR)
| F(MDOT. LT. MNV) GO TO 700
I F(MDOT . LE 0.) GO TO 700
VELI = MOT/ (RHCH *A)
G = VELI *RHCFI
VR TE(6, 40) MOT, G
40 FCRVAT(/ 3X,' MASS FLOWRATE = ', E13. 6, 1X, ' K@ SEC / 3X, ' MASS FLUX =
1, E13. 6, 1X, ' K@ SEG M*2')

CALCULATI ON CF THE PA NT' CF BUBBLE DETACHVENT (ASSUMED = ZSO) USING
THE SAHA AND ZUBER METHCD,

IF(Ql).EQ0.0) GO TO53
PEC = GfDFCPF/ TKW
| F(PEC. LE 70000.) DELSUB = .0022*Q 1) *1. E6* DY TKW
| F( PEC. GT. 70000.) DELSUB = 153. 8*Q(|)*1. E6/ (G CPF)
TFZSC = TSAT- DELSUB
ZSC = D'G CPF*(TFZSG TIN/ (4. *Q 1) *1. E6)
WR TE(6, 50) PEG DELSUB, TFZSC, ZSC
50 FCRVAT(3X, ' PECLET NUMBER = ', E13. 6/ 3%, ' DELTA-T SUB = ', E13.6, 1X, ' K
1'/3X ' FLUD TEMP. AT ZSC = ',E13.6,1X, 'K /3X'ZSC ="', E13.6,1X' M
2)



53 |F(ZSC. GI. TL.CR Q1).EQ0.0) ZSC= TL
| F(ZSC. LT.0.0) ZSC=0.0

NON- BO LI NG PRESSURE DROPS,
VR TE(6, 121) VELI

[eXeXeXe!

F(VELI. GT.0.0) RE = G'D/ UBF
F(VELI . GT.0.0) FRC = .316/ RE**. 25
F(VELI. LE 0.0) GO TO 55
HFO = . 023* TKW D" ( G UBF) **. 8* (UBF* CPF/ TKW**. 4
TBA = TI N#0. 5*(TFZSG TI N
C  RHBF = RON(TBA
PP=P*1. E6
CALL STATE( PP, TBA TBA ROV, RHCBF, BV, EL, TTSAT, HVS, H.S, DTSCP,
1 DELDP, DEVDP, DELDT, DEVDT, DRLDP, DRVDP, DRLDT, DRVDT, | CP, | ERR)
55 IF(Q1).EQO.0) RHIBF=RHCFI
| F(VELI . GT. 0.0) DFNONB = ZSC*FR C+G*2/ (2. * D* RHBF)
DENONB = RHOBF*9. 81*ZSC
DFBOT=( LBOT+LEBOT) *FR C*G*2/ (2. * D*RHCFI )
DEBOT=RHCFI *9. 81*LBOT
DTBOT=DEBOT+DFBOT
TBA = TFZC
C  RH¥SC = RO TBA)
PP=P*1. E6
CALL STATE (PP, TBA TBA ROV, RHZSG, EV, EL, TTSAT, HVS, H.S, DTSCP,
1 DELDP, DEVDP, DELDT, DEVDT, DRDP, DRVDP, DRLDT, CRVDT, | @, | ERR
IF(Q1).EQO0.0) RH¥SC=RCFI
| F(VELl . LE 0.0) GO TO 59
| F(ZSC. GT. 0. 0) DANCNB=G *2* (1. / RHAZSG 1. / RHCFI)
[F(IFLAG.GI. 0) DANONB=0.0
IF(ZSC .LT. TL) GO TO59
DFTCP=( LTGP+LETCP) * FR C- G * 2/ ( 2. * D* RHOBF)
DETCP=RHOB*9. 81*LTCP
DITCP=DETCP+DFTCP
59 DTNCNB = DFNCNB+DENONB+DANCAB
VR TE(6, 60) RE, FR G, RHOBF, RHZSG, HFO
60 FORVAT(3X, ' REYNCLDS NUMBER = ', E13. 6/ 3X,' FR CTI ON FACTCR = ', E13. 6
1/3X,' AV. NON-BA LING BUK FLUD DENSI TY = ', F10. 3, 1X, ' KG M*3' / 3X,
2' FLU D DENSI TY AT ZSC = ', F10. 3, 1X, ' KG M*3' / 3X,' OCEFFI O ENT CF HE
3AT TRANSFER = ', F10. 3, 1X,' WM*2-K )
IF(ZSC GE TL.CR Q1).EQ0.0) GO TO 625

(@]

DETERM NATI CN CF ZB.

TBA = TSAT
RHOFZB = RHOF(TBA)
PP=P*1. E6
PB=P- 0. 004*P
100 PPB=PB*1. E6
CALL SI'ATE(PPBTBATBAR)/,H—D:ZB,EV,EL,'ITSAT,WS H_S, DTSDP,
1 DELDP, DEVDP, DELDT, DEVDT, DRLDP, DRVDP, CRLDT, CRVDT, | @, | ERR
CALL STATE( PPB, TTSAT, TTSAT, RHOZB, RHCFZB, BV, EL, TTTSAT, HVS, H.S, DTSD
1P, DELDP, DEVDP, DELDT, DEVDT, DR_DP, DRVDP, DRLDT, DRVDT, | (P, | ERR)
HF=H. Y 1. B3
UBF=UF( TSAT)
UBG=UQ TSAT)
WR TE(6, 121) RHOZB, RHCFZB, H.S
RHO®B = RHOE TBA PB)
TBA=. 5*( TSAT+TFZSO)
RHOBLB=. 5+ ( RHCFZB+RHIZSO)
CPF = OX(T
ZB = MDOT*(H-H N/ (P *Q 1) * 1. E3* DROD)
| F(ZB. GI. TL) ZB=TL
|F(ZB.LT.0.0) ZB=0.0
IF(ZB .LT. 7SO 7SC=7B

o0 000
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SUBCOOLED BA LI NG PRESSURE DRCPS.

[eXeXe!

DESUB = RHOBUB*9. 81* ( ZB- ZSO)

| F(ZB. GT. 0.0) DASUB=(G'*2*( 1./ RHOFZB- 1. / RH¥ZSO))
RE=G DY UR( T

| F(VELI . GT.0.0) FR C=. 316/ RE**. 25

BRITISH UN TS USED FOR SUBCOOLED FRICTION PR DRCP CALAULATI ONS.

[eXeXe]

FPD = (G'737. 73)**2*FR O (2. *32. 2¥3600. **2* DF 3. 281* RHCBUB* 0. 06243)
TLBSTR: ((( TSAT-273. 15)*1. 8+32. +60. *(( Q1) *. 3169E6/ . 1E7) **. 25/ EX(

1PB*. 145E3/ 900. ) ) - . 766* Q1 ) *. 3169E6/ (HFCH. 1761) ) - 32. ) *5./ 9. +273. 15
PHLOW = (1. 2*(( RHOFZB/ RHOZB) - 1. ) *. 042+ * . 824)



C  WRTES, 120)
120 FCRVAT(1X, ' FPD, TLBSTR PHLOWN FACTCR QCRFAC )
C  WRTHS,121) FPD TLBSTR PH.OW FACTCR GORFAC
121 FORVAT( 1X, 8E13. 6)
150 | F(G*737.73.LT. 7. B5) QCRFAC = 1. 36+. 0005% PB*. 145E3+. 1*( G 737. 73/ 1.
1E6) - . 000714* PB*. 145E3* (G 737. 73/ 1. E6)
| F(G737.73. GI. 7. E5) QORFAC = 1. 26-. 0004* PB*. 145E3+. 119* (1. E6/ (G 7
137. 73)) +. 00028* PB*. 145E3* ( 1. E6/ (G- 737. 73))
FSAT = PHLOWN GCRFAGHL.
DEVl D=( 7. 04- 3. 8*. 042) * (1. 172- 1. 7*PB) +3. 4*PB- 0. 344
| F(JFLAG . GT. 0) FSAT=FSAT/ DEVI D
FCFI SO = 1. +( TBA- TLBSTR * ( FSAT- 1. ) / ( TSAT- TLBSTR
IF (TBA .LT. TLBSTR FCHI SO = 1.-0.001*Q1)/HO
|F (KFLAG . GI. 0) FCFI SO=1
DFSUB = 47. 867* FPD* ( ZB- ZSO) * 3. 281* FCFI SO
IF(ZB .LT. TL) GO TO 160
TEXI T=TI N¢TL*P1 *Q 1) * 1. B6* DRODY ( MDOT* CPF)
PPB=PB* 1. E6
CALL STATE(PPB, TEXI T, TEXI T, ROV, RHOFTL, BV, EL, TTSAT, HVS, HLS, DISCP,
1 DELDP, DEVDP, DELDT, DEVDT, DR_DP, DRVDP, DRLDT, DRVDT, | (P, | ERR)
C WR TE(6, 121) RHCFTL
C VR TE(6, 121) TEXI T, RHCFTL
DASUB=G* 2* (1. / RHOFTL- 1. /
DESUB=. 5* ( RHOFTL+RHZSC) *9. 81*( TL- 7S0)
CPEX| T=CP(TEXI T)
TKEXI T=TKOOCL( TEXI T, PB)
UBFEX=UF( TEXI T)
RE=G" Y UBFEX
FR C=. 316/ RE**. 25
DFTCP=( LTCP+LETCP) *FR C G *2/ ( D* RHOFTL* 2. )
DETCP=RHCFTL*9. 81*LTCP
160 |F(IFLAG.GI. 0) DASUB=0.0

DITQP=DFTCP+DETCP
DISUB = DESUB+DASUB+DFSUB
VR TE( 6, 170)

170 FCRVAT(1X, ' QORFAG, FSAT, FCFI SQ TBA TLBSTR )
VR TE( 6, 121) CORFAG, FSAT, FCFI SQ TBA TLBSTR

| TERATI ONS GF PRESSURE AT ZB.

O 000000

(P*1. E6- ( DTNONB+DTSUB+DTBOT) )
6,121) PB PBB

= ABS((PBH 1. E6- PB)/ PB)

TE. GT. 0. 00005) PB=PBR/ 1. E6
TE GT. 0. 00005) GO TO 100

IF (KFLAG .LE 0) GO TO 162
DANCNB=DANCNB+DASLB

TBA=( TI N¥TSAT) / 2.

IF(ZB .GE TL) TBAS(TEXI T+TIN/2.
PPB=PB* 1. E6
CALL STATE(PPB, TBA TBA ROV, RHCFBA EV, EL, TTSAT, HVS, HLS, DTSDP,
1 DELDP, DEVDP, DELDT, DEVDT, DR_DP, DRVDP, DRLDT, DRVDT, | (P, | ERR)
DENCNB=RHCOFBA* 9. 81* ZB
DFNCNB=DFNCNB* ( RHCBF/ RHOFBA) * ( ZB ZS0)
DTNCNB=DANCNB+DENCNB+DFNONB
DESUB=0. 0
DASUB=0. 0
DFSUB=0. 0
DISUB=0. 0
162 WWR TE(6, 200) ZB
200 FCRVAT(3X,' ZB = ', F10.4, 1X, ' M)

IF(ZB. GE TL) GO TO 625
C
C DETERM NATI ON CF 2V.
C
PV = (P-0.006*P)
C 300 HG = ENTHAQ PV)
300 PPV=PV*1.0E6
CALL STATE( PPV, TSAT, TSAT, ROV, ROL, EV, EL, TTSAT, HVS, H.S, DISTP,
1DELDP, DEVDP, DELDT, DEVDT, DRDP, DRVDP, DRLDT, CRVDT, | CP, | ERR)
HE=HVS 1. B3
2V = MOT*(HG H N/ (P *Q 1) * 1. E3* DROD)
IF(2V. GI.TL) ZV=TL
I F(2V.LT.0.0) 2v=0.0
C
C CALOULATI ON CF MARTI NELLI - NELSCN VA D FRACTI ON



[eXeXeXe!
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350
320

C
C
C
Cc
C
400 FCRWA

C

XZSC = - CPF*DELSUB ((HG HF) * 1. E3)

XZB = - XZSJ 2. 71828

XTTZB = (UBF/ UBG **. 1*((( 1. - XZB) / XZB) **. 9) * (RHOGZB/ RHCOFZB) **. 5
R&ZB = 1.- XTTZB (( XTTZB**2+20. * XTTZB+1. ) **. 5)

DETERM NATI ON| CF X( Z=TL) =XQUT

HGPB=ENTHAQ( PB)
PPB=PB* 1. E6
CALL STATE (PPB, TSAT, TSAT, ROV, ROL, EV, EL, TTSAT, HVS, H.S, DTSDP,
1 DELDP, DEVDP, DELDT, DEVDT, DR.DP, DRVDP, DR.DT, DRVOT, | @, | ERR)
HEPB=HS 1. B3
WR TE(6, 121) HVS
HOUT=TL* (P *Q 1) *1. E3* DROD) / MDOT+H N
XEQUT=( HOUT- HF) / (HPB- HF)
XOUT=XEQUT- XZSC* EXP( XEQUT/ XZSG- 1. )
| F(XEQUT . GI. 1.0) XEQUT = 1.0
IF(XQJT .GT. 1.0) XQJT =1.0

BULK BA LI NG PRESSURE DRCPS.

X2V = 1. - XZSCEXP( 1./ X2SG1.)
IF(2V.GE TL) X2v=xaur
| F(X2V. GT. 1. 0) X2V=1. 0
XTTZV = (UBF/ UBG **. 1*((( 1. - X2V) I X2V) **. 9) * ( RHOGZB/ RHOFZB) **. 5
RZV = 1. - XTT2V (( XTT2V**2+20. *XTTZ\+1. ) ** . 5)
RHCB = RHOFZB- 0. 5* (RZB+R®V) * ( RHOFZB- RHOGZB)
DEBB = RHOB*9. 81*(2\- ZB)
RHOPV=RHCOFZB- R&ZV* ( RHOFZB- RHOZB)
D2V = X2V**2/ (RHOGZB* RZV)
IF(X2V.NE 1.. (R RZV. NE 1.) D2V = (1.-X2V)**2/ (RHOFZB* (1. - RZV)
1) +Dzv
DZB = (1.-XZB) **2/ (RHOFZB* ( 1. - R&ZB) ) +XZB** 2/ ( RHOZB* RZB)
I F(ZV. GT.0.0) DABB = (G*2)* (V- DrB)
XEZ\=1. 0
IF(ZV .G TL) XEZV=XEQUT
PHLOWEL. 2* (( RHOFZB RHOGZB) - 1. ) * ( XEZV) **. 824
DFBB=( G 737. 73) **2* FR C+( PHLOMNt OCRFAQT 1. 824+1. ) * ( 2V- ZB) | ( RHCFZB*
10. 06243* 2+ 32. 2*3600. **2* D) *47. 867
DEVl D=(( 7. 04- 3. 8* XE2V) * (1. 172- 1. 7% PB) +3. 4*
1 PB-.344)
| F(I FLAG . GI. 0) DABB=O.
IF(zv .LT. TL ) GO TO 350
DFTCP=G* 2* FR C ( PHLOWN* GORFACH 1. 0) * ( LTCP+LETCP) /
1 (RHCFZBFD-2.)
| F(JFLAG . GI. 0) DFTCP=DFTCP/ DEVI D
DETCP=RHIZ\* 9. 81*LTCP

DITCP=DFTCP+DETCP
| F(JFLAG . GI. 0) DFBB=DFBR/ DEVI D
VR TE (6, 320)

FCRVAT( 1X, ' DFBB, FR C PH.OW GCRFAC, ZB, RHOFZB, RHOZZB )
WR TE( 6, 121) DFBB, FR C PHL.OW QCRFAC ZB, RHOFZB, RHO=ZB
DrBB = DEBB+DABB+OFBB

| TERATI ONS GF PRESSURE AT 2V.

PW = (P*1. E6- ( DTNONB+DTSUB+DTBB+DTBOT) )

PV TE = ABS((PWI 1. B5- PV) / PV)

| F(PVI TE GT. 0. 00005) Pv=PW/ 1. E6

IF(P\/ITEGT 0.00005) GO TO 300

VWTE(G 00) 2V, XZSG, XZB, R&ZB, X2V, R&ZV, XEQUT, XOUT
T(3X ' 2= ', F10. 4, 1X,' M/

1 3X,' EQU LI BRI UM QUALI TY AT ZSC = ', E13. 6/

2 3%, ' NON EQU LI BR'UM QUALI TY AT ZB =, E13. 6/

3 3X ' MARTI NELLI - NELSON VO D FRACTI ON AT ZB =, F10. 4/

4 3X ' NON EQU LI BR UM QUALI TY AT 2V = ', E13. 6/

5 3X, ' MARTI NELLI - NELSON VA D FRACTI ON AT 2V =, E13.6/

6 3X ' QUALI TY AT CHANNEL QUTLET , EQ="',F10.4,' NINEQ=',F10.4)

IF(2V.GE TL) @O TO 625

C DETERM NATI ON GF VAPCR DENSI TY AT EXT.

C

HTL = Q1) *1. E3*P *DRCD* TL/ MDOT+H N
TG = TSAT+2.

| F(Pv 1. B6. GI. 2. E6) GO TO 500

ES = G+Cr*(1./(CB3+Pv* 1. E6))

G5 = O+(Cl1*Pwv* 1. E6+C10) *PV* 1. E6
QD TO 510



500 ES = Cl2+(Cl4*Pv* 1. E6+C13)*P\* 1. E6
GS = Cl5+(CL7*Pv* 1. E6+C16) *P\* 1. E6
510 CPS = C4*( 1. 0- AL5* TSAT) ** (5
BETA = TSAT**2*(1.0-1. 0/ (AL1*CPS- 1. 0) **2)
520 EG = ES+AL2*(( TG TSAT) +( TG * 2- BETA) **. 5- TSAT/ ( ALL* CPS- 1. 0))
DENG = Pv*1. B6/ ((GS- 1. 0) * ES+C26* (EG ES))
HG = EGHPV* 1. B6/ DENG
HABS = ABS((HGJ 1. E3- HTL)/ HIL)
| F(TG GT. 700.) GO TO 530
| F(HABS. GT. 0. 005) TG = TGHL.
| F(HABS. GT. 0. 005) GO TO 520
SINALE PHASE VAPCR PRESSURE DRCPS. THESE PRESSURE DRCPS MAY NOT BE
QOMPATI BLE WTH THCBE CALOULATED EARLI ER AND ARE NOT TABULATED.

[eXeXeXe!

530 TBA = TG 0. 5*( TG TSAT)
| F(TBA GT. 640.) TBA = 640.
| F(TBA GT. 640.) R TE(6, 570)

570 FCRVAT(3X,' THE AV, VAPCR TEMP. HAS EXCEEDED THE RANGE CF VALI DI TY
1CF THE VAPCR VI SOOSI TY GCRRELATI OGN SO AS TO AV D A SUBSEQUENT NE
2GATI VE ARGUMENT, TBA |'S TAKEN TO BE 640. K )

UBG = U TRA)
RE = G'D WBG
C FRC=.316/R**.25
DEVAP = 0. 5*( RHOGZB+DENG *9. 81* (TL- 2V)
DAVAP = G*2*(1./ DENG 1./ RHOZB)
C  DFVAP = FR CG*2*(TL-2V)/ (2. *Dr0. 5* ( RHOZB+DENG) )
PHOLM\EL. 2* ( RHOFZB/ RHOGZB- 1.)
DFVAP=FR C+G*2. *( TL- 2V) * ( PHOLM\* CORFACHL. ) / ( RHCFZB
1*D2.)
DFTCP=FR C*G*2. * ( LTGP+LETCP) * ( PHOLM\F GORFAGHL. ) / ( RHOFZBH DF 2. )
I|F(IFLAG . GIl. 0) DAVAP=0.0
C  DFVAP = DFVAPHFR C'G*2* (LTCP+LETGP) / (2. * D DENG
DETCP=DENG'9. 81*LTCP
| F((JFLAG . LE. 0) GO TO 580
DFVAP=DFVAP DEV D
DFTCP=DFTCP/ DEVI D

580 DTTCP=DETCP+DFTCP
DIVAP = DEVAP+DAVAP+DRVAP
WR TE(6, 600) TG HIL, DENG HG RE, DEVAP, DAVAP, DFVAP, DTVAP

600 FCRVAT(3X,' VAPCR TEMPERATURE AT EXIT = ', F10. 3, 1X, ' K / 3X, ' ENTHALPY
1 AT EXI T(HEAT BALANCE) = ', F10. 1, 1X, ' KJ/ KG / 3X, ' VAPCR DENSI TY AT EX
21T = ', F10.3, 1X,' KG M*3'/ 3X,' ENTHALPY AT EXI T(OQORRELATED) = ', F10
3.1,1X ' J/KG/3X, ' VAPCR REYNOLDS NUMBER = ', F10. 1/ 3X, ' ELEVATI N VAP
4R PR DRCP = ', F10. 3, 1X,' PA' / 3X, ' ACCELERATI ON VAPCR PR DRCP = ',
5F10. 3, 1X,' PA /3X,' FRICTION VAPGR PR DRCP = ', F10. 3, 1X,' PA /3%, ' TO
6TAL VAPCR PR [CRP = ', F10.2, 1X, ' PA)

C
C TOTAL PRESSURE DRCP.
C

625 DRCP = DTNONB+DTSUB+DTBB+DTVAP+DT TQP+DEBOT+DFBOT
WR TE(6, 650) DRCP

650 FCRVAT(/3X, ' TOTAL PRESSURE DRCP = ', F10.0, 1X, ' PA')

C
C TABULATI ON GF PRESSURE DRCP GOMPONENTS
C
DF = DFNONB+DFSUB+DFBB+DFTCP+DFBOT
DE = DENONB+DESUB+DEBB+DETCP+DEBOT
DA = DANCNB+DASUB+DABB
DFCENT = DF/ DRCP* 100.
DECENT = DE DRCP*100.
DACENT = DA DRCP* 100.
DINCEN = DTNONB/ DROP* 100.
DISCEN = DTSUB/ DRCP* 100.
DIBCEN = DTBR DRCP* 100.
WR TE(6, 651)

651 FORVAT(/ 3X, ' ******** TABUATI ON CF PRESSURE DRCP COMPONENTS | N PAS
1@‘_5 *********')

WR TE( 6, 652)

652 F(R\AT(SX IR S S SRS S S SRS SRS RS RS SR SRS RS E R EE R R SRR EEE SR EEEEEE SRS
1*************'

VR TE(6, 653)

653 FCRVAT( 13X, BA LI NG REQ ME SUBTOTAL (GOMP. / TOT
1AL) %)
VR TE(6, 654)

654 FCRVAT(3X,' COMPONENT NON-BQ LI NG SUBCOCLED BULK )
VR TE(6, 655)

655 F(R\AT(SX IR E SRS S S SRS SRS SRS SR SRS R R SRR SRR R R SRR SRR SR EEEEEE SRS
1*************')



VR TE( 6, 656) DFNONB, DFSUB, DFBB, DF, DFCENT

656 FCRVAT(3X,' FR CTI QN , 4X, F10. 0, 1X, 3F10. 0, 8X, F5. 2)
VR TE(6, 657) DENONB, DESUB, DEBB, DE, DECENT

657 FCRVAT(3X, ' ELEVATI ON , 3X, F10. 0, 1X, 3F10. 0, 8X, F5. 2)
VR TE( 6, 658) DANCNB, DASUB, DABB, DA, DACENT

658 FCRVAT(3X, ' ACCELERATI ON , F10. 0, 1X, 3F10. 0, 8X, F5. 2)
VR TE( 6, 659)

659 F(R\AT SX RS S S S S S S EE S SRS SRS SRR SRR R R R R EEEEE SRR R EEEE S S
1*************'

VR TE( 6, 660)
660 FCRVAT(50X, ' TOTAL' )
VR TE(6, 661) DINONB, DT'SUB, DTBB, DRCP
661 FCRVAT(3X,' SUBTOTAL' , 4X, F10. 0, 1X, 3F10. 0)
VR TE( 6, 662)
662 Fm'r( 46><1 Tk *,kkkxkdkkxx! )
VR TE( 6, 663) DTNCEN DTSCEN DTBCEN
663 FCRVAT(3X,' (REG ME/ TOTAL) %, 1X, F6. 2, 5X, F6. 2, 4X, F6. 2)
VR TE( 6, 675)

675 Fm'r /gx R EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEESES
1**************'

VR TE(6, 676) DETCP, DFTCP, DEBOT, DFBOT

676 FCRVAT(3X,' TGP ~ UNHEATED PR DR(P HEV = ,F8.2,' FR =, F8.2/
1 3X ' BOTTGM UNHEATED PR DROP ELEV = ,F8.2,' FR =, F8.2)
MDOT=MDOT- DEC
@ TO 23

700 CONTI NE

1000 FCRVAT( 7f 10. 0)

1001 FCRVAT( 6i 5)
STCP
END



