G

o
S
i

i
e

g

2
2

e

e
S

S
S
i

il
e

S
o e
[ A

e
o
G

A
e
N

S

SR

-
T
i

e

e
e
e
Simiias ety
it
e

ol
T o
Rl
tany

o

ey
S

g
.
e

E 7 i
[ e
fe i
o o B
coinisiag
s
o
oy
o
Sl I r:/:‘cx"t“' R
i e
e i e
i S
i
s
Sabheen
S
ot
Yo
e
i
oo
e
A
e
i i
g
S
S
S
ey
e
ey
e
By
Sl
foon

S
SmisEt
e

s
e

B
DL

e
AEh

7
S

i e s e ok
Gl

i

i

—
e
BRI

e
i

dad

D

nal

= D

T !
i S i

o
e

o T
o
e

Sl 7
e & >
S i
i

e
el
o

=

e
e

e

M R
= -
T
S
e
R
Griieion
e
il
R
e

g

o rateten
L Y

G o -
e :

R e
Sl e
CHne e

Ll

G

e
o o
S
o el
I S R
e :
i
mei
e

( . L
. SR
e
s
iR e
e

i

L
Loaa e
ce e
S +

e

i o i e
senin o

o
ke
i

o

i

.
o

e |
e

S oh
S

i
S
S

e

Gl
G
% , G
e S it
B e
ph L
G
e
Skl
S
e i
i ey
i S
S
i
T i T
7 e e e e
Lo
i
el
e
SRS
codnee e
S

Cao il
ey

e
-

s e
e
e e
e T
S
e
ol R
o ety
S e
Vi N B £hh
e S e T
R T R e
S A St e

=

o
R

e
A

o e

s

LA ="k No.

s G
e

CZoRME BBERERATT
MBCERTRAMBRSBRT
o

o smnmeEmTe

o
S
e

o

P g

-

S

e

ey
G
ch

o

o .
Lo i o
. e S 2
R e e
- o
P

o o
o

Ty
S

Svilel

o
G

i
SR
2 b
el S

Lo
ey Wi

o e G
R L



S AR — RS R T SR E TR A EE,

T319-1184 S L PR RS BT Fokf A 49
A JUBA T
s SRE AR
Inquiries about copyright and reproduction should be addressed to:
Technical Cooperation Seclion,
Technology Management Division,

Japan Nuclear Cycle Development Institute
4-49 Muramatsu, Tokai—mura, Naka-gun, Tharaki, 315-1184

Japan

ute)

Jt (Japan Nuclear Cycle Development Inistit

© B Ao BRgE

. : . . L
RRCET PRV L]
CoL . : .. : : i3
e o . 5
e e T ) B
e T
F

R W




. R E
PNCT8N952 80-15
1980 £ 11 A

B—F v AL EEARBRERSEa—

NASCH & /B B &

W OBE — kR E ¥

g2 B

EAEARAFICB 0T, AEERKSE (LOPA) 50328 hEEDRL (TBO) Bk
2, KEHER KT LOELVET LA RETOERERICHERRERD RSN SBATE,
BARRER OB SRR ZTM T 3BOEERFIR L1353, .

FRER, B—F r v 20icB0 2 EFERERBELHE TS 7 - F " NASCH” £ L
fbDTHBo K — FiZ, HTL b— 7ERRICHBRSNTO 30, AP A" 550 REE
FERIS & LRI b IR TH B, |

F2— Fik, BAKRETOFENETAET, HTL © F- 5 LA ERREORERN» OF
LSRR STV 5, _

FOTT AR, Ta— b5 YTHREN, T 075 694 XK 160 K5 +TH Bo

ko KL+ v 4 —HEERRERSE



NOT FOR PUBLICATION
PNCT8N952 80-15
Nov. 1980

A Natural Circulation Rate Computer Code

for A Singie Channel

Users' Manual of Computer Code ''NASCH"
K. HORI* and T. KITAHARA*

Abstract

The removal of decay heat from a pressure tube type reactor at a
loss of power accident (LOPA) or a total black out (TBO) depends on
natural circulation with low water levél. In this éase, the information
on the natural circulation rate is one of the important items to estimate
the ability of core cooling.

This report is a users' manual of a computer code "NASCH" which

- calculates the steady natural circulation rate for a single channel loop.

This code can deal with the natural circulation in not only the HTL loop
but also HWR.

The validity of this code is confirmed by comparison between the
calculated results and the HTL data. '

The program is written in Fortran and its size is 160 K byte.

* Heat Transfer Section, O-arai Engineering Center, PNC,
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FEUESUR T T, AREREES (LOPA) 55 34H ERSRE (TBY) BOL 5K,
—IRSHIROFER £ v 7B, Fld SORENE okEd, RERBYIEhLNS
BEHELONE, COLS SRR TORIENE, BHERSHONAL BRICERIRICK
BELTOZ, Licti=-T, BRERAREMNEYT2C L, BRBRICLANENEMET 5
BAaKEENFERLELS,

ARG, SE, BEB L OB ET - 8 BT BABERRHE 7— F NASCH
(Natural Circulation for Single Channel) DRESIB & O AHEORA AT - 72
DTHB, AH =~ FOELUMI, HTL V- 7THT» /e KB ACCEPT -1 KBV THIEL 4 H
ERR LA ~ FICk BHERESEE—HL T B2 Eh 5, BRIESAT A

1%, B, AHEo - FRETL v— 72548 & LTHRSATY 32, BRERKRKE
RERITEREERD OET 26D TH B8, “NVTOBEALEL 37 LICk > TRETED
HIEEENE, A" 530 ETEFES TOAABRAROTH bHE D — FOREETH
5C LR TREER bNBe S, BEDT - FRMALBEREROL 5 0T 5,

(1) 79 ~3 D 4N EHAAT,

(2) HTL b= 7RV - 144, 5V - 136 & X CRERMER £ ) 7 « 2 1€ & 3 FRAEHRE

&Lk

(3) 72 bEADKBRY - 147 BLUF X MEADRV — 001 OEARLSHE LA,

(4) 7R MEFEMAS BT 2R~ - itk AFEEEERTRE L L f2,

(5) 2~ #@Eﬂh%ﬁﬁk;o_m¢ﬁﬁﬁﬁ¢bf CTL o> - é%ﬁﬁ&to

6) 7AW T4 xLE4 FRaDWEHic, Fauske @iﬁ’a?n._ﬂﬂbto
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2. FEMRON—THER

‘Fig.1it, NASCH 2— FTH D&k 5V — 7 ORBERE T, V— 7HiE, HTLv— 7

KEUTOED, BV - 1475503V - 001 OBIEAFMEEE. * 30TA " BV RETFO
ZNEXHT &I IH AN, BERTOBRERKEZE NASCHIC &> THEERRETH 5.
ﬁﬁFaA#Bmﬁﬁnﬁ,mw@,Tﬁﬁéﬁt,#7&—6&5@@%@N4Nzﬁ%m
TR ICRAT B0 I — FATR, 77— 54 NI pEboh—HDAEHEONRELT
WE, 77 - 3HBVEREDNSA A ZDOHE Uik, FV —14, BERAERA ) 7 1
Z FR123~3, $#V—136, F&88, #V -1UTBLURV 001 2ETFRMBIRAD, FA b
MHOLEKF 7 L&, LRETESINTY b,

W—THORFKER, —E, THRHLTR METHAELESIZ, BRIV 7L KRARES
CEHE LTTREDANRL T2 b0E LTHOHEW, KD, BRI F7 LELOEVGEEET
| Halicld, BEENAREISETHEL T, Kb o RAETSE0ELIIVTTRER
GERDFZEST L LT5, Table 1T, BEDOIMMEE LI, oDEE ERL, Table 2 iIT&K
MTOTHELLUY 77 - 505 FABE TORBRSZ 3BERE SR FIAE, K
EQH» 5 30 mDIFAOBABRE LR T IRCIE, TREOEERILLTOLMOm, +7
7~ oFRRETOREORERSL LTEU mEANMBEL LTELOE L,
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3. 77 LDME

{1) &8 A & 3& : Fortran

(2). 7oy a494x # 160K /<4 b

(3} EEAGEE Facom M—190, IBM 370,168

(4) FFERE (CPU Time ) 14— Z#05% (Facom M— 190)
(5) ¥77us 3L 21 A | |

(6) B % 29 &

() v—RX7assa
F—dEy bE “W2219. KHFILE(01. F@RT (NSHPRG6)”
(8) a—FEY 2 -1

F ey b B W 2219. NASCH. L&AD (TLPRG6) *
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SHEBETLB T Lo |

(2) 2®iciel 7ok Hig, KAWESRF AFEJ:@‘Fof:f%é%HRDf& S, BEN T 4
EHT I~ I AOBDEEHERICEBOME LR > 72 Table 2 WRTLHINWEESATK

A '
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5. & #®H

5.1 ANF—%

52 IKAH 7~ § D—Fl R,
(A) Basic Data 4

(1) stEs%r—7: HTL -7

(20 % KE #1: 60kg. cm?

(3) FEHEHAE: 01~051t/h, 01t /h &&H

(4) TREAKN: ESHM556m
(B} Case Data

(1) FXMEAOBE: 274 C

2) m # &: 150KW

(3) HV-147BHEE: 0%
T (4) HV-001BEE: 18%

(5) “MRHEFRE: Armand ORXHSEHT S,

(6) £ 4 F #ZH: FPauske OXLSEH T3,

(7) ZHRTFHEE: o= (1-a)p,+apg poHEHT 5,
(8) FV-—-001, V-147T OESEKFEL LTHTL OF -5 2ERHT 5,
(9) TR ML OOBBMEZERT S,

(10 ¥ 77 -~F@F/1¥RF 5,

5.2 RHE&RoHh. |

B2 KR LEAAT - s 2AOT, HEEETLAEEORA Y R b 263 KRT,
W, ANF—5 & LTHERT 375y b8, BREF- DU, 5=2F -5 DY
Z b, SAEEROET, BRI, 01t h» 5051t /h FTOL't h ETAHITHEL HER
% 95 HICH /1 LR ICEN N5 YR B EUIEL RSB 5L 5h 3,

BohiERE, BRABERM 214t/ /h EBEIEERLTVS,

1%, WICEITHO EXEC X4 U PROXERLTH .
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EX NASCHS
*%% NASCH STARTS AT 17:24:15 01/13/81 =*x*x
FILE FTOSF001 NOT FREED, IS N&T ALLOCATED
KEY IN DATASET MEMBER NAME &F DATA IN W2219.NASCH.DATA!
W22192 _NASCH.DRTA
~~RECFM-LRECL-BLKSIZE-DSHRG
FB 80 - 3120 PO
—--VaL.uUmMES——
~ PNC141
~=MEMBERS——
NASCHDA0
NRSCHDS81
NASCHD82
NASCHD8J
NASCHDS84
NASCHD8S
NASCHDE4
NRSCHDS8?
NASCHDAS
NASCHDS?
NASCHD?0
MEMBER MAME :?NASCHD81
TIME-05:24:38 CPU-00:00:34 SESSIOGN-00:17:44 JRNUARY 13,1981
¥%x CALCULATION STRRTS xx#
KEEXk% NORMAL END 1 kkixxx
TIME-05:25:08 CPU-00:00:52 SESSIGN-OO 18:14 JANURRY 13,1981 .
READY :

W2219.NASCHB.CLIST

00010 PRAC O

Q0020 WRITE x%%x NASCH STARTS AT &SYSTIME &SYSDATE *xxx
00030 FREE FILE(FTOSFOO1)

00040 FREE FILECFTO4FOO01)
00050 WRITE KEY IN DATASET MEMBER NAME 6F DATA IN W2219.NASCH.DATA!

00060 LISTD *W2212.NASCH.DATA® M

00070 WRITENR MEMBER NAME :?

00080 READ &DMEM

G000 ALLOC DATASET('W2219.NASCH.DATACLDMEM.>*) FILE(FTOSFOOI) SHR
00100 ALLOC FILECFTO4F001)> SYSBUTC(RD

00110 TERM SEC10)

00120 TIME

Q0121 WRITE *%% CALCULATION STARTS *%%

00130 CALL 'W2219.NRSCH.LBAD(TLPRGS)*

00140 IF &LASTCC=0 THEN WRITE #%%%%x NORMAL END .!! LTS E S
00150 ELSE WRITE *xxxx RABNORMAL END WITH RETURN CODE &LASTCC *%%x%
00160 TIME

00170 FREE FILE(FTOSFQO1)
00180 FREE FILECFTO4F001)
00190 END

END ©F DATA
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6. NASCHIa— R D

6.1 E @ .
NASCH = - F@Eﬁ%ﬁ%wcfm‘o
(1) HERFOX
4 (puAd)=0 s - (8. 1)

(2) = A2AFEEOR

4 (puA-h)
. ( u e 1N (62)
47z
(3) EEHEEFEDORK
W2 , 472 K N . F
4P=-pH-¢ ( + + + )
' ‘ 2g \2Dp - 2p 2p 20
AE BEAS A, F MOICE  HBMTRIY
SiLBiEk A%k L AHE
we 1
— A(___._.) ....................................................... (6.3)
2g  p | |
DR

FaE=RiesoT,
* W : E&ifi%
. BRAOkER
A |
. MBRER
- = S
L PN TG0 ORE R
D AR (BfresE - BAAED
B A
: SREBERE
R £ T
D ERIERRE
K,N, E: EHR&ZRH

™

N 0w IO N s o
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6.2 EjdA%

(1) EEERARFE 4
1_=64/Re | - Re = 2000 e eernariasearaans T S (6.4)
1

2=03164 « Re "% Re > 2000  covrevvemremersaemseseciinansonianes (6.5)

ZZT, Re: V4 /W XETH5,
(2) THRMBSESE ¢
(i) Martinelli — Nelson ®O=
3900 — 19.6 P

=10+ xB ...... e rererrerr e et areeient bt e s (66)
675 +P

TLT P:ES (kgscemPab), 2 : 24U F 4, B=L025—L74X107° P T

YR
(il Armand O
¢ =10 g . a=<( TP (67)
(1—-2)°%
¢=—._(1—a)1‘42 0 @ .61 creerererererinsinn, (6.8)
1-2)°
¢ = 0.478 ?I___)? 061<C@=00  reeeereeerenenen e (6.9)
[} — & )
(1—x)? '
¢=1_730m 09<a< 1_0 .............................. (6.10)

CLT, 2:7FVF4, a: kKA FETH B,
{3) #hbickBBEFEH N
T A RNy NDH,

D 35 f
N = {0.131 +0,1632 (-—) }—_ ------------------------------ (6.11)
R/ I g0

TCT, D:EAE, R: ~Y IR EE, 6: v KRl OEE)TES,
(4) FEMEROTICE BIBEFH F |
() s
- {a) B




PNC SN952 80-15

() o)

‘ _ L e (6.12)

Az A2 Ag\l2
Y= 0.604+0.04(I—) + 0,194 (—1) +0.162 (A—:) |
(b} A8 . _
HERe FoeED, BERE EH—oXEHN 3,
(i) $hA% ' |
{a) BiEH
Az Aan?
F=1 _ - 1 —_— . tastenvarsaasasn (613)
(Al) ( Al)
(b) —AEik |
Asy ( (1=)2(1--R2)  y2(1- Az
Ay

Pt (1—-&) loga

K (612) ~ (614) ILBWT, A BRUA, FHBHER (A:<A1) T p, FE
HOLER, p, REEOLERTHE,
(5) 2~<—Hz LBIEEREN K
Fig 2R CTL @5 - & 2B TF U 70 Tl L bOEMEEL THA L f.

' 25~ 1.58
K=25 - — (log Re — log 10000 )

log 40000 — log 10000

1.58 — 1.35 .

K= 15— (log Re — log 80000 )

Tog 80000 — log 40000

40000 =Re<{B00QD  -eeerereresenees (6.16)

K=135 _ Re 280000 .................. ( 6.17)

R —HiCB B FE O EREEERE, Fig. 3k RTCTLOF — 4§ 2RI TELL
T%’if:o
¢k =14+ 20 % = rererereersinaerirassresieriaies. P .(6.18)

(6) Fpic & B8 &FEE : .
YTI -5 EFDNA NAGRTBEEOR V- 116 BLT V- 117 TOEMBERIERL
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FV— 144 13 50 A DI T, HEFKELT Corésga—?—&%mw:o ik, BERE
B 100% T 5, :

$V~ 136 1 50A DEART, MERME LTEA S OF— s £ 2o 155, HEERH
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V- UTHECV— 001 OER DB ic %1 3 1% G & L TSEMIE 268 L,

(7) HRHERAY 7 4 2 k£ B EAHRE | |
E&Ev1X 50 ADSDOBEEE AHA L1

63 MMB | | 4
EAEE—MAE LT, FR MR REHEL) »oOKMS DBEET - T 3,
5 — 20 :
Q = Qo 132 ———————— e s e ('6.19)_
i 70~ 20
- LT, QUEROIAE (KW), Qo 2t — & fif1, i #ES Pkl 3Mikor vy
WE, T 570 ata IKE T BMAKDE vo 4 (keal /kg) ThbB,
BB, FRMETES TS - VRBRERES, 24 Y T4 GBIPEOTE 7 4 74 EL
WhDETS, |

6.4 A K
(i} Bankoff o=

0.71 +0.00143 P

a = " o e (6.20) -
T P,
(if) Fauske OX
_ 1 6215
o = py = s i esstesemetianeetataba At a e A h e b bi by 6'
1+ 17% [P . ‘
X 1y
(il HTL oz
K ~
& =
Tt —— 2%
I T LT TR (622)
K=077 ' 2> 0.2
=—222 %% ~ 12.83 x% + 7.305 % ¥=0.2
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8.5 B % : _

Fig.4 I NASCH 2 —FOD 70 —F % — F %75¢, 615 TRL LERREDOR, =i vH(E
FOoXBLUVEHEAEOXEZBALT, 7AMETOIA Y F 1 BB LOEAELE ST
- 7P RER TOENEE, FRH WO » 5 WOMAX # TDWO OB TEILL&BAKS
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— dz %EPS ................................................... (5_22)
dz ‘

&1 BB ARD B,
6.6 HTIL—F s KTNBAS DHIEEE F S HbEE
NASCH = — FIREB B84 T — F v B L UBS OBA% %, Fig.5, Table 3 kU Table

4 1LR T

B T—F v OIEBEEAFHE 4 1T, BEE OBEER 53 5 TR T,



PNC SN95;2 80'—15
7. NASCHa—FhvV—2R1) A b

M6, 74—+ 5 THEPNINASCH 7 - KOV~ R R b ERT,



PNC SN952 80 -15

8. & & I W

(1) 88, 468 ; T Bi—7 » v 3 LT BRBRKRIES - F (SRER I 35 0HHRRA
OEAEE) 1 SN-—941-80-207

(2) i, @A, @, NE; [ ES S EREREERBAE D - F (NASCH) |
HTLfnmeO%, 1973

(3} 5. Sugawara & T. Kobori; "Pressure Drop Characteristics of Primary

Cooling System Components" SNf941-78-114, 1978
(4) Fauske,_H.K., Proc. Pymp. of Two-Phase Flow, Exeter, 1-G1 (1965)
(5) Corp, C.I., Bull. Univ. Wiscomsin, Engng. Ser., 9-1 (1922)
(6) T&, H#ib, RELHE, 1-7 (B36), 8. |



PNC SN952 80-15

Table 1 Elevation

Element Vertical Length Height from Upper EOH
1 | /s 3.7
2 UP +1.0 1.0
3 RSRI +0.9 1.9
4 RSRIL +8,335 10.235
5 ~ DCM -8.025 o 2,21
6 SCTOPH -8,.24 -6.03
7 PRHEAT +1.73 -4,3
8 PROTOTR 0
9 TRTOIN 0
lQ LP1 -0.4 -4,7
11 LP2 +1.0 ~3.7
Table 2  Input Data on Vertical Length

Water Level-

Vertical Length of

Vertical Length between

from UPPER EQH Downcommer Sub-cooler & Preheater
10.24 " 8.025 ™ 8.24 "
5.0 2.79 8.24
3.0 0.79 8.24
1.0 0 7.03
0 0 6,03

-
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Table 3  Function Called by Subroutine

Subroutine TEST - ——— Function ENTL
‘ RHOL

FLUX
HF
HFG
EMIU
PFRIC
SPFRIC
PHEAD
PACCE

RKCTL RHOF

Subroutine RISER = — — — Function PFORM
' PHEAD
PBEND
PFRIC
EMIU
RHOL
RHOF
SPFRIC
FATBND

_Sul:';routine SDRUM <= — — — Function PFORM

Subroutine SDTOSC <= — — — Function PFORM
TEMP
RHOF
RHOL
EMIU
PEEND
PHEAD

Subroutine SUBCOQ - ——— Function TEMP
' PFORM
EMIU
PFRIC
RHOL
PBEND

CONTINUED

—-15 —
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Subroutine SCTOPH ~— — — Function EMIU
PFRIC
RHOL
DPTHV PHEAD
DPGRV PBEND
DPORIF " PFORM

Subroutine PREHEAT =« — —— Function EMIU
PFRIC
RHOL
PBEND -
PHEAD
PFORM

Subroutine PHTOTR = — — — Function EMIU
PFRIC
RHOL
PBEND
PHEAD

Subroutine TRTOIN < — —-— Function EMIU
PFORM
RHOL
PREND
DPV0OO1 PFRIC
DPV147 PHEAD

Subroutine INLET == — — — Function PELBO
RHOL
PFORM
EMIU
PFRIC
PHEAD
PBEND
SPFRIC
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Table 4 TFunction or Subroutine called by Function

Fﬁnction RAMDA - —— — Function FAL
Function  RHOL & — — ——~  Subtroutine ERROR
Function  ENTL « — — ——-~  Subroutine ERROR
Functionl RHOF % — — — ——~  Subroutine ERROR
Function  RHOG % - — —— —  Subroutine ERROR
Fﬁnction SPFRIC < —— — — Func.tion | Sp
Function PFRIC & — — —-— .  Function RAMDA
Function HF - — e Subroutine  ERROR
LA* Entry HFG
Function DPTHV <« — — — _—_—  Function PDCTHV
Function DPGRY < — — — ——  Function PDCGRV
Function 'DPVO0l &« — — —-— —  Function PCV0O01
» Function DPV147 « - — — —_-  TFunction . PCV147




Heated Section

Test Section

v-001

. - ﬁ Steam Drum

Rizer

Sub-cooler

V-116

X v-117

V-147 Pre-heater

X

v-136 V-144

Fig. 1 Model of Computer Code '"NASCH"
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I I T | I - f T T T |
?\ :
O Temperature : 240 v 275 °C
@ Temperature : " 40~ 55 °C.
2L N\
1_
oL L ] o1 ] | |
10% 1o% 108
Re (=)

Fig. 2 Pressure Drop Coefficient for Sﬁacer(3)
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18 n ] 3 I

Flow Model

0 1 | | | |

T I
16 L ' )
Pressure; 70 kg/cm?g
Nass Velo.city'
14 | © 3000 kg/m2-s ]
0 2200
B 1500 s
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A
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Fig. 3 Two-phase Multiplier for Spacer(3)
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PNC SN952 80 -15

( START )

READ INPUT BASIC-DATA

—
PRINT INPUT

BASTIC-DATA

| | y
~' f

READ INPUT CASE-DATA

I , ' INPUT 2
PRINT INPUT

CASE-DATA

CALCULATE PRESSURE DROP OF
EACH COMPONENT

|

PRINT PRESSURE
DROP

NO IS THERE A BALANCE
POINT BETWEEN %0

AND WO+DWO
CIRCUL
, MEMORIZE A BALANCE POINT
el
i
WO = WO+HDWO

WO > WOMAX >
\ﬁs

CALCULATE PRESSURE DROP AT
BALANCE POINTS

Y

PRINT PRESSURE DROP' AT
BALANCE POINT

STOP A CALCULATION

INPUT 2

Fig. 4 WNASCH Code Flow Chart



MATN
[ |
CIRCUL INPUT 2 INPUT 1
I ]
DELTP EJECT TIPAGE
I | I | I '
SUBCOQ | I I j
TEST RISER SDRIM SDTOSC gEBYP A _ SCTOPH PREHEAT PHTOTR TRTOIN INLET
[ L— I I I I | |
ouT 2 PCHECK OuT 1
I
ERROR

Fig. 5 Construction of Computer Code NASCH

— Main Program & Subroutine -
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Basic Data

#001

F—FtEy bE
DDSN
A 20 ) :
Al ' 0 S ey AT SN 50 ) 60 o 80
DDSN AIBRGRICERT3ANT—DF—y £y 1 &
Basic Data HF002
T./S
PO WO MESH
E100 E 10.0 I 10
HARRREAT AR AR AT 50 ~ T T s o 80
PO FREESYa v AOEH kg./cm®
WO FR 27 Y3 VRO E t/h
MESH FAbEZYav/—F# —
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Basicc Data  #003

TS
ZL_ ‘PH D A
Ei100 - E 100 E 100 E10.0
1|“'IHIIO"'..”I‘ZG'II ''''' 30 T T SRR R R 80
ZL FAbMEY Vg YREE mm
PH In#BEE : mm
D FAPEZ Vs YREIENSHEZE  mm
A FR b7 v iEH mm’
Basic Data #004
TS
LL1
E 10.0
RAREREET R R A I T I i T 70 ) 80

LL1 LEB7rFaks mm

S1-08 256NS ONd
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Basic Data #005
74 % (1)
ZR 1 HR1 DR 1 IBND 01
E 100 E 100 . E100 I 10
"”'“”10”"ll"'2(”ﬁ”"”30'"””l'-dﬂl'i'” 50 o ".‘6(:}' 170; ' : ,'0
ZR1 SAFIER mm
HR 1 S4¥1 B mm
DR 1 441 EHEE mm
IBND 01 ~»F (90°) % — = 30
Basic Data H006
4 (1)
BX\JB 01 BND 01 BND 01 BND 01 BND 01 BND 01 BND 01 BND 01
(2) {3 {4 (5) (6) (7 T~ (IBND 01 )
E100
T '10' "“'20“ '30'"‘{'f"40"l"""50 ';,”IGO' i ‘TCIII‘:

~ 3 R

mm

IBNDO1l>0 O:aDAEZS

"~ 80)

ST-08 ¢S6NS ONd



Basic Data #0007

54 ¥ (2
ZR2 HR 2 DR 2 IBND 02
E 100 E10.0 ~E1l00 I 10 . . | , ,
"”"'”10""“”'2C'”1‘”“30'"""”40"”'”']5(')'”'””'66””"'-”70"' """ 530
ZR2 FAWZIERS mm
HR?2 FAF2EFE mm
DR 2 7442 FMEE mm
IBND 02 ~NF(90°)# - =30
Basic Data #0308
54 % (2
BND 02 BND 02 BND (2 BND 02 BND 02 BND 02 BND 02 : BND 02
(1) (2) (3 (4) {5) (6) (7 ~ (BND 02 )
EIQ.O ) ) ) , ) . . .
"“'l”'l(l““'”']26“'”””30'""”“40“”””'50I“'”"'60"'”””70'l """" 530

BND 02 > i'thiogaifR R IBND 02>0 0L & DB 5% 3

S1-08 ¢S6NS ONd



Basic Data # 009
S/D—-S8C
H1 L1 DD IBND 03
E100 E 100 ) E 10.0 I 10
TN T T T T T T TTT T T R W, 50T M I _80
H1 EIFS o—TIHBREES & mm
L1 ” EX mm
DD T vhevSMER mm
[BND 03 Fo v h=wy F90%) K - =30
Basic Data # 010
S,D—S,C
BND 03 BND 03 BND 03 BND 03 BND 03 BND 03 BEND 03 BND 03
{1) 2) {3) {4 (5) (6) (7 +~ (IBND 03 >
E 100 ‘ . . : . !
1i“””'10”"”‘20'” "30”'”””40””“ 50"""”6[} ”‘70"”“"80
BND 03 ~ v P R s mm IBND 03 >0 otdmabEi 5,

G1-08 ZG6NS ONd



Basic

Data

# 011

S/C /N4 7¢R

HBYPAS LBYPAS DBYPAS IBNDBY
E 100 E 10.0 _E100 I 10
"”"'”10'”'1””2C""”“'3D'"”']”40' """'56"""”'6('1"‘” "70' ' ‘”0
HBYPAS #7457 —54HAOMES mm
LBYPAS " Es mm
DBYPAS ’” B R mm
IBNDBY ’” ~v FE(90°) - = 30
Basic Data #012
S,/C r4 ¥R
BNDBYP BNDBYP BNDBYP BNDBYP BNDBYP BNDBYP BNDBYP BNDBYP
(1) @) 3) - {4) 5 6) m T (IBNDBY)
E 100 ‘ ) . . . . .
"”””'10""""'20"”' '“30"""'”40 '50"""“'60'1 " ' 70' """ !'30
BNDRYP ~ o FruiMgahER R mim IBNDBY >0 @t &En&5L5

ST1-08 ZG6NS DNd



Basic Data  # 013
s.C
Al A2 A3 Ad A5 A6 L 34 L 34
E 10.0 E10.0 E 100 E 10.0 E 10.0 E 100 . E 10.0 E 10.0
AREEAET RARRRRRRE RN 30 BERERNT RN RN R R 80
Al~ASB F s AR R mm? '
Al A0y xw
A2 7' LSt (ADHD
A3 T
A4 & Pl B A
AS 7L AR EAT (DD
As Has X
L34 ER ' mm
D34 BERE _ mm
Basic Data  # 014
s.C
ANG 34 N IBND 04
E 10.0 I10 110 . ) . , . . . ; -
T S TR R R I - 70 ' _ 80
ANG 34 UFEiAE a
N B ' -
IBND 04 Ny R (90°)K — =30

SI- 08 ZS6NS ONd



Basic Data # 015
5.C
BND 04 BND 04 BND 04 BND 04 BND 04 BND (4 BND 04 BND ¢4
- {2) (3) {4) 15)] (6) {7) + {(IBND 04)
E 10.0 X - . . L : — T ——— T
'I”I”IIO.'“II”'ZO T I“30liltlllll40' Illl'l‘5ﬂlllll.|”60 i 70 80
BND 04 ~v P EEEE mm ' IBND 04 >0 D& EDLRFAD
Basic Data ‘# 016
5,C—P/H
L2 H?2 D2 IBND 05
E10.0 E10.0 E10.0 I 10 . . . ‘ . . !
ARERET R SR DT AR 50 - T T sp 70 8
L2 Tipds s TASBBES mm
H?2 # = mm
D2 ” HHE mm
IBND 5 ~v F(90%) # - =30

S1-08 296NS INd



~NvF (90°) #

Basic Data # 017
5/C—-P/H
BND 05 BND 05 BND 05 BND 05 7 BND 05 BND 05 BND 05 BND 05
1) {2) (3 (4) 5 : +
gl ; . . _( ) (6) (7.) (IBNP 05)
'I“-"HIIO""”'IZUIIl” I'30III'_'""4Ul T 50 "'GOI"” I?O‘III”IIIBG
BND 05 ~N Y PSR ER mm IBND 05 >0 & xnabz 3
Basic Daia # 018
P H
L3 H3 DSH ANGSH IBND 06

E 100 E10.0. E 10.0 E10.0 I 10 . , .

T F LI ¥ L) LI ']0 T T T 1 L] T T '20 T T T T T T T v '30 ¥ L 1{ T T T 1 T |40 L] ¥ L) 1 T T T T 50 T T T T L T T 166 '. T ) 70'l i r r 1 1 7 ‘80
L3 FREBES mm 7
H3 THEBES mm
DSH FHEAE mm
ANGSH FHSEMEE °
IBND 06 — = 30

31- 08 Z96NS ONd



Basic Data: # 019
P/ H
BND 06 BND 06 BND 06 BND 06 BND 06 BND 06 BND 06 BND 06
(1) {2 3 () {5) e (7 1 (IBND 06)
T nE\:lP'Q|-i st —r—rt—r—r—7 T T =Tt |||=|lllllll;l Tt T 1
' 10 20 30 ) A ' 50 " 80 70 80
BND 06 ~v Frp(ggideex mm IBND 06 >0 D&EEDAFZLB
Basic Data 020
P/H -V
L4 H4 D4 IBND 07
£10.0 E100 " E 100 110 . . .
NAREERET RARAREARE IR N I 50 T en T T g 'y
L4 FHRE-LEFOAMES mm
H4 FEME—LIF0RMEGE mm
D4 F#B— LIFREAE . mm
IBNDO7  ~yF (90°) ¥ —
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Basic Data # 021
P, H -V
BEND 07 BND 07 BND 07 BND 07 BEND 07 BND 07 BND 07 BND 07
1) (2) (3 (4} {5) (6) {n ~+ (IBND 07)
E100 ‘ } . : . . .
REARERRET AR R T EERRRERRNT AR R BT BN T
BND 07 ~ v PR ER YR IBNDQ7 >0 O: ZDHhE5Z 3
Basic Data % 022
V-T,5 in
L5 HS D5 IBNDGS8
E 100 E 100 E 100 110
N T e T T T T T g T T T g T T T ey T T T T T T ey T 0 T
L5 LiFbH—ADO (T/S) MEX mm
HS5 Ligbs—AD (T/S) BiEs mm
D5 LiEbH—ADO (TS ) BENE mm
IBND 08 Ny F (90 — = 30




Basic Data #023
V —T,S in
BND 08 BND 08 BND 08 BND 08 BND 08 BND 08 BND 08 BND 08
{1) (2) (3) (4) {5) (6) (7) ~ (IBND 08)
E 10.0 , , _ ,
T T T R ™ T 0 80
BND 08 <Y FRLBEIEEE mm IBND08>0 0LiDa545
Basic Data 2 024
T,/Sin (1)
ZP1 . DP 1 IBND 09
E10.0 E 10.0 110
AT R R TR T 50 60 70 ' " &0
ZP1 TH7Lr+L1Ex mm
DP1 T{ﬂ??"l/ﬂ'.ﬁ. 15 mm
~ v F (180°) ¥ — =30

IBND 09




Basic Data #025

—Gf —

T/S inl)
BND 09 BND 09 BND 09 BND 09 BND 0¢ BND 09 BND (9 BND 09
{1) {2) (3) (4) {5y 8) (7 4 (IBND 09)
E100 . ) . ) . ) . : .
EERRERAT EERAREARE R RPN R N A WA 80
BND 09 ~Ny PGt mm IBND 08 >0 & ZDA5% 5
Basic Data #026
TS in (2)
ZP 2 DP 2 EDP 2 AP 2 IBND 10
E10.0 E10.0 E 10.0 E 10.0 110 . . ‘ . .
AT """"'20""f""30'""""40""""'50""""'6(')""""'70'" """ 80
ZP 2 THA L+ 2EX mm
DP 2 ~N v FERERE & mm
EDP 2 T L+ & 2 EhERE mm
AP 2 TE 7 v+ 4 2 @ mm

IEND 10 Ny FO(180°) — =30

ST-08 ZS6NS ONd.




Basic Data #027
T/S in(2
BND 10 BND 10 BND 10 BND 10 BND 10 BND 10 BND 10 BND 10
(1 {2) (3) {4) {5) {6 {7) ~ (IBND 10)
E10.0 . , 1 . . ;
AR AR R "'30"'ﬁ""40""""50""""'60 R DR 80
BND 10 NV FELEMEEE  mm IBND 0 >0 ©L&EDLE5E 5
Basic Data #028
SPACER
ISPMAX ISPUP ISPLP
110 110 110 J . ‘ _ , . ,
EAREERRT IERRET RN 30 a0 50 T TR0 R R 80
ISPMAX Z e—HE — =14
ISPVP EBF v AR—bE -
ISPLP TEHT L F aR—HFH -

G1- 08 256NS ONd



Basic Data # 029

SPACER
SPACER SPACER SPACER SPACER SPACER SPACER SPACER SPACER
(1) {2 (3 (4) {5) (6} (7 +~ (ISPMAX)
E10.0 ) _ . . .
o T T T T T R 50 R I I, 80
SPACER R~ —H i b mm ISPMAX >0 @& EDABL3
Basic Data # 030
Fy e
WOMAX DWO EPS IPF
Ei100 Elp.O E10.0 I 10 , ) ) . .
""""'10""""'2("'"'r";ﬂ)""""'du' T s0 T gy T 70 T
WOMAX B ORRE t./h (WO ;1 5DWO o5 TWOMAX & TEFEZ ¢ DET)
DWO RO t /h
. EPS 4P 0 EEE -
IPF ) IV N i3 -

S§T- 08 Z296NS ONd



Case Data 001

RN 4

4 4 b
TITLE
8A 10
' T 0 A TN T e T " 80
TITLE 54 80 FLIA
Case Data # 002
TO Q AR SPO Q1 RN1 | RN2 | RN3 | RN4
E10.0 E10.0 E100 E 10,0 E 10.0 E50 | E50 | Es0 | E50
AT I, P T I T T 7 " B0
TO TS ADGE o
Q In# g kW
AA LiZ b riEi mm’
SPO R~ R —
Q1 N kcal kg
RN1 EEEHA R —
RN2 JiiBE LR EE s —
RN 3 TR BREL -
R R R REL —

G1- 08 2S6NS ONd
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Case Data =003
+ 7z IBIR

IPT |IALPHA| IRH¢ [IVULVE |[FLUX |IBYPAS

Is5 | Is 15 15 |15 I5 B , , , , . . . .

L] L) T LI '10 ¥ ¥ LI LI T '20 T T T A L '30 T T 1 T 1 T '4{'] T T L) L} T L] ¥ ¥ |50| T T T T T T T T '6['} T T '.l ¥ T T Ll |7d ¥ 8(}
IPT AU A REURIR IPT =1 : Armand ®&, IPT#1: M—N®X

[ALPH ZFUT 1 L4 FROMEZLER IALPHA=0 : Bankoff @, [ALPHA=1 : HTL . Corrdation . IALPHA =2 :Fauske ®Dz{

R T R B 1 - . :
IRH ¢ FAGRE SRR UER IRHG =0 p = : ' IRHG =1:0= (1—a) o, +ap,
(1-x) X A z
- U=2)p 26,

IVULVE # (V001 '.147) D IVULVE =0 :f/]« iR E LTHER, IVULVE =1 ; V001, 147 Ok 4{EH

IFLUX TS 5> 0MMAOHE IFLUX = 1 B, IFLUX = 1 SRl

I[BYPAS W+ 77 —5 OB IBYPAlS =0 :%7%—5@@ IBYPAS =1 :_"1'7'.7-—‘3’\"4”2

Case  Data = 004
TN THE
VéPEN V$PEN 2
E10.0 E 10.0 . . . ) , . ) . ————

AT A A R WA T AR W 70 80
V3PEN V147 BHBE % (10 ~55%)

VePEN 2 FV 001 BB % (12~289%%)
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AT b TF— 2

ANT—F D—PlEREIZRT



NASCH,DATA (MASCHD81)

60,0 0.1 14
3700. 1478. 10.46 4938.
1000.
3060. 900, 120.8 2
175. 125.
21300. 8335. 74, 4 -
100, 100. 150, 125,
3390, 12525. 97. 11
100. 100. 100. 100. 100. 100. 100. 100,
100. 100. 100.
0. 7246. 97.1 1
175.
7386. 1E+05 387, 387. 1E+05 7386. 8000, 22,1
90. : 67 2
150. 150.
56840, 8240, 97. 26
100. 100. 100, 100. 100, 100. 100. 100,
100. 100. 100, 100. 100, 100, 100. 100.
100. 100. 100, 125, 125, 125. 125. 150.
150. - 150.
17885. 1730. 85.4 90. 19
88.9 88.9 88.9 88.9 ~  88.9 88.9 88.9 88.9
88.9 88.9 88.9 88.9 88.9 88.9 88.9 88.9 }
88.9 88.9 88.9
5650 0. 97.1 0
19343, 0. 97. 5
175. 175. 175. 175, 175.
400. 142, 0
1000. 76.6 10. 4938. 1
75. :
2 1
0. 420.0 840.0 1260.0  1680.0  2100. 2520,0  2780.0 }
3040.0  3300.0  3560.0 B—
5. 0.1 0.0001 25
%% NO,QL *%  *##%% ACCEPT-1 H=5.6M P=60KG/CM2 Q=150KW TSUB=0 I
274. 150. 738.6. 1.2 0. 1.0 1.0 1,0 1,0 = - — — .-
S S T T T ————
30. 18. ‘ e
#% NO,02 #%  &%*% ACCEPT-1 H=5,6M P=60KG/CM2 Q=150KW TSUB=10  #%*
264, 150. 738.6 1.2 0. 1.0 1.0 1.0 1.0
1 2 1 1 1 1
30. 18.
#% NO.03 #%  #%%% ACCEPT-1 H=5.6M P=60KG/CM2 Q=150KW TSUB=20  ¥*%
254, 150, 738.6 1.2 0 1.0 1.0 1,0 1.0

- # 001
002
003
004

005 -

006
007
008
009

010

011
012
013
014
015
016

017

018
019

020
022
023
024
026
027
028

029

030
# 001
002
003
004

-

Basic Data

Case Data
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5 3

EIC A I S A

HEE2ICR L7 ANT—F 2HCTEHE L ERD
WY A E2RBEDRERICRT,



A AT AR e AR AR R R S A S A I S 30 e 2 AL 2 PR SR e I IS bt

HRAHN Lkl 2
waass [NPUT DATA SET =~ NASCH.DATA(NASCHDS81) ###as
gt 3t o . TRy

PSR E 2R 3 3R 3R 3E SEIE 3R 36 35 3 30 3 3F 5 HE R SE 4R SR 4R 30 SR 30 3 E R 4E 0 4 SR S SR gL dE R RS B Sh e
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ANALYSES FOR NATUZAL CIRCULATION SINGLE CHAMMEL (VER,B) ~—— CODE

#ee HASIC DATA #un

_MASCHE

. Bl-01-13  PAGE, 1

1. INITIAL VALUE . o L -
TMLET PRESSURE (KG/CM2) Lo eeenvveconvsvansnonnmnnaones 0.60000F+02" /T
FLOW RATE (TON/HOURY L, .y ysewnunnasnnnosasasasnnnns . . o 0.1CN00E+00 o o 3 B
NUMBER DF NODES mrints . tseksraraanTrsEarnermannrerstnenssnslESH 14 " —_
7. TEST SECTINN ]
LENGTH (MM}  uyecunsesuarassssnunssesonsnonconsarananceanansZl 0,37000E+04 o .
HEATING PERTMFTER LEHGTH (MM) | evinsscnssresaPH 0,14 TBOE+D4 -
B EQUIVALENT NIAMETER (MM) s.vyuee setmsssveavannsnevmpenast  0,10460E402 ~
SECTIONAL AREA (MM2)Y | . . eivasersepnantsosvsnnnnarnavennsh T B.49380Ev04 c
3, UPPER PLENUM
LENGTH (MM) yuuugoseunprostnasensursssascasensnecanracavsselhl - C,10000E+Qs
44 RISER SECTION 1 - o e
LENGTH (MM) e urieaameatanvmunsonrnaneaosnonoonnnscanneselRl C.30600E+04 T
CHEIGHT (MM) P e S Lo a ] 0,90000E+03
ERUTVALENT DTAMETER (MM) . iuivevsmrssatorotnmranawennneaDRL 0.12080E+03
SECTIONAL AREA (MM2} 4, vusseussnorcannasnsnscavasanensaseasgARL 0,11461E+05
NUMBER OF BENDS  wacaeusnmescannancnsnnnsaasnrssnansnennnrens BNDOL 2 -
BENDING RADIUS € 1)  (Mu) DOL  0.17500E+03 o o
RENDTNG RADTUS (23 (MMY o . eeecinswmrnrovanconnernnnnansBNBOL ~ 77 0, 12‘5’ E+037" -
5. RISER SECTION 2
LENGTH (MM) 0,21300E+05
AETGHYT (FAMY 0, 83350E+04
EQUIVALENT DJAMETER {MM) 0,74000E+02 e
SECTIONAL AREA (MMZY 7.7, 0.4300BE+CH ‘*
NUMBER (OF PENDS  .saveuovvasuvsasssocasgscarsosnannsecnnnnnss BNDOZ 4
BENDING RADTUS € 17  (MM)  ayivssasecvnposssnsonsncnsasanes-BNDO2 0.10D00E+03
BENDING RADIUS ( 2) {MM) eoinesecstnupessssasnnsennansanssBNDO2 0,1000QE+03 e
BENDING RADTUS € 39 (M) ; 0.15000E+03
BENDING RADIUS ( 43 (MM) sucusowsrovsososneannsanansassessBNDG2 0.12500E+03 o
6. DOWN COMMER .
LENGTH TMM) i e eaunncvrravnrrasonnsnranssssarsonannesesnseall 0.12525E+03
HETGHT (MM) |,y neravnaonsasntsaseasrnnagentss LH1 0.33900E+04 o
EQUIVALENT DIAMETER (MM) Do TOL.97000EFDE o

SECTIONAL AREA (MM2) ., AD G, 73R98E+04
SECTTONAL AREN RATIOD ... e RAD T Tﬁ%@i22E+OO - Tt T
NUMRER OF RENDS  suenvuposnnnssnnssascnsresssnsnannasannsess BNDO3 11
BENDTRG RADTUS ( 1) (MM) [ s iienvrensaresavarssntnnasesnssBNDOS 0,10000E+03
BENDING RADIUS ( 2)  (MM) 0.10000E+03
HENDTNG RADTUS ¢ 377 "¢Mmy TUTOLT0400EY0Y T - - - -
BENDING RADIUS € 4)  (MM)  4puunvnseaes 0,1C000E+03
T TTTTTRENDING RADTUS ¢ B UMY i ereerunn T T0.10000E+03 - T e
BENDING RADIUS ¢ 6) (MM 0.1G000E+03
RENDING RADIUS ¢ 73 (MM 0.1C000E+03
BENDING RADIUS ( 8) (MM) 0.10000E+03
BENDTNG RADIUS ¢ 97 (W T O0.1000CE¥G3 T T T -
RENMDING RADIUS (10) - (Mu) 0,10000E+03
TRENDTING RADITGS (113 MY~ .;Tilii.....;...................;BNnoB 0. 1000CE¥G3 T
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ANALYS[S FOR NATURAL CIRCULATION SINGLE CHANMEL (VER,8) -== CODE’ MASCHE

#e BASIC DATA #ns

Bl-01-13 P

7. BYPASS DF SCUCNOLER

LENGTH (MM) PR R N R N R P R R L ) 0.72460E+04
HEIGHT (MM) i iusuovesep sunBanssacetnnagrsncas 0.0 .
EQUIVALENT DIAMETER (MM) svesvsvcmone 0.97100E+02
SECTIONAL AREA (MM2) . uuicesecngesse 0,74051E+04
NUMBER OF BENDS Laessemesermsen . 1
,‘,_,,ﬁ_.,vww.gl Ng R,‘_M."_.U_J‘s_.(_l)n . (_MM) PSS ERANESENEEI AN SR ANENRERENEN LN} ]BND03 0 .. 17500E+03 _
8. SUBCOOLER o L o B o . _
SECTIONAL AREA ¢ 1)  (MMZ)  Leuvessvsamensvanavansrnsetnnnsahl 0,73860E+04
2 cacsimsvuamassvsnmtesaunnorarnnshl 0.10000E+Q&
¢ 3 Y| 0.38700E+Q3
¢ 4) eotmusvvasaysenansrvnnanasansnaehd  0,38700E+03
€5 S Y. 0,10000E+06
¢ 6 o 0,73860F+04 . e
LENGTH  (3)=(4) (MM} 0,B0Q00E+0%
DIAMETER (3)=€4) (MM} . .vuesssesssoscssssssanasassssscnssnaD3d 0,22100E+02
BENDING ANGLE (DEGREE} s,eswetonscsmanscrasscnsans wsens ANG3E 0.90000E+02
NUMBER OF PIPES ,vusseeusesnsesnvasousosasnnenns N 67 B o
NUMBER OF BPENDS suessaprsnnsnsssnscnsnpsansnsana . [BNDO& 2
HENDING RADIUS € 1) (MM) weuwnossweoonsnesnssnasssnanvannnnreBNDOG  0,15000E£403
RENDING RADIUS € 2) (MM) cuesursesssonssasnsasssneeannnsrs~aBNDOG 0,15000E+03

S1-08 ¢96NS ONd
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ANALYSIS FOR

NATURAL CIRCULATION SINGLE CHANNEL (VER,B) -== CDDE_ NASCHS

#as BASIC DATA

i

PAGE, 3

81-01-13

S, SURCDOLER

TO PREHEATER.

LENGTH (*M) Y - 0.56R40E+05
___ _HEIGHT (MM) _,. H2 | - D.82400E+04 _—

ATAMETER (MM) 0. eeieunsasnssraenrnrannanrnansacs R 1 0.97000E+D2

SECTIONAL ARFA (MM2) . yuswasmessssansgsnusnccnsanssasvarscsBSB 0.73898E+04

MUMBER OF BENDS cntsesuscscaanmersssossaavnnnvensnssnssnesesnsl BNDOS 26

BENDING _RADIUS ( 1) (M) sasnsoBHNDOS 0,10000E+03 ) - _
T RENDING RATTIUS T 2T (M) . .BNDO% 0.10000E+D3
_____ BENDING RADIUS ¢ 3) {MM) e ausae . BNDO5 0,10p00E+¢3 -

EEAGTNG RADIUS € 43 (Mm) . .BNDOE 0,10000E+03

BENDING RADIUS € 5) (MM)  wuvwsosseasscassusavannsenssasnsssBNDOS 0.10000E+03

RENDING RADIUS [ 83 {(MM)  suwsensecmnsssonersssncsnessvarssaBNDGD 0,10000E+03
o RENDING RADTUS (7)Y (Mm) etvassasur BNDGS  0,10G0QE+03 o

SEMNDTNG RADTUS ( A7) (M) . eeunnnaesANDOS 0.10000E+03

BENDING RADIUS € 9)  {MM) . qnusnyascanys emrevcaqnssaBNDOS 0.10000E+03 _ _

RENDTNG RAGDTUS CLEY 7 (ME) o eeemcnmunnpe cinsesenunnesBNDOS 0.10G0DE+03

RENDING RADIUS €11) (MM) 4. iesassmessssnnvanvessnsnssanasaBNDOS 0,10000E+03

BENDING RADIUS (123 (Hm) tacrrecasstvennussBNDOS 0.10C0CE+D3

BENDING RADIUS (133 (MM} evassuraesBNDOS 0.10000FE+03

BEMDING RADIUS (147 (MM} 0.10000E+03

RENDING RADIUS (15)  (Mu) __0.10000E+03 . -
TN TTRENDTNG RARTUS CLBT (M) 0.1000CE+03

RENDING RADIUS €17) (Mm} 0.10000E+03

AENDTNG RADIUS (L18) (MM} 0,10000E+03

RENDING RADIUS (19)  (Mm) 0.10000E+03 ) -
T T T HENUTRGTRACIUS (207  (HMw} 0.12500E403

RENDING RADIUS (21)  (Mud ~ 0.12500E+03 L e

T T BENDING RAGIOS €22)  (MM) . euusectssaswan 0.12500E+03

AENDING RADIUS €23)  (Mw) « «BNDOS 0.1250QE403

FENDING RADIDUS (2647  (Mm) ., BNDOS 0.15000E+03

RENDING RADIUS ¢25)  (mu) «BNDOS  0,15000€+03 i L _

BECTED S . T 04150008403 B

T T RENDTNG RAGTUS (Z26)  (Mm)

S1-08 2S6NS ONd
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_ ANALYS]S FOR NATURAL CIRCULATION SINGLE CHANNEL (VER.8) === CODE NASCHE

#at BASIC DATA #us

81-01~-13 _PAGE. 4 |

10, PREHEATER

LENGTH CHMMI o oniseaesnnn
HEJGHT (MM)  puvanrava,s

DIAMETER (MM}  suiveann.ns
SECTIONAL AREA (MMZ) . weansssegsnsessgrs

Th.17885E¥05T

0.17300E+04

0,83400E+G2

0.57280E+04

REMDING ANGLE (DEGREEY .
NUMBER OF BENDS L uuussnsss

BENDING RADIUS ( L1} (™M)
RENDING RADIUS € 2} (Mu)

BENDTNG RADIUS ¢ 3) (M)
BENDING RADIUS € 4)  (Mp)

0.90000E+D2
19

" 0,88906E+02

_0.88900E+02

0. BB900E+02
0.88900E+02

RENDING RADIUS € 53  (Mm)
BENDING RADTIUS € 63 (MmM)
BENDING RADIUS € 72 (MM)
BENDING RADIUS ( 8) (Mwm)

BENDING RaDTUS ¢ 9 - (M) .
RENDJNG RADIUS ¢(10) (MM}

0.88900E+02
0.88900E+02

0.8B900E+02
8900E+02
B900E+02
0.88900E+02

BENDING RADIUS (11) (MM} seceenscasmsnssasnavs
AEMNDING RADIUS €12) (MM) +.sscsauasasgrsvsaana

RENDING RADIUS (13) (M) SumsumErisasaunrag
BENDING RADIUS £14) (MM} - «« BNDDSE

BENDING RADIUS (15) (MM} . - L BNDOE
BENDING RADIUS (16) (MM)  o.ueegsesvosennsvncsnsesnsesnsessBNDOE

0.88900E+02
0.88900F+02

T6,88900E+02
0.86900E+C2

" 5. EBI00EF02

0,88500E+02

BENDING RADIUS (17) (Mm) eeassonannesnessa BNDDS 0.,88500E+02
BENDING RADIUS ¢18) (MM)  wpysvsusenws esussrnssessssaBNDOS 0.88900E+02
BENDING RADIUS €19) (MM} evaasesnnsscassssscnsnsvasansnseeBhD0b 0.88900E+02
11. PREHEATER Ta VALVE . :
LENGTH (MM) . .vrsusessvcassosnonaravrnssornisnsnananannssunsnelt 0.56500E+04
HETGHT (MM) L cesevaceveeuntosnstosrtnnasernnssnransnns oHE 9,0
DIAMETER (MM) vueusruosostssssussoscsnssarmsnsocnras « D4 0.97100E+402 _
SECTIONAL AREA (MM2) ASHS 0.74051E+04
NUMBER OF BENDS .seanspsoatessasssvosanvansnonssassvacnsnselBNDOT  NONE
12, VALVE TO [NLET
LENGTH (MM) Liseceesnaurserasnsaasnnsansssvsatnsrsannansnnnsld 0,19343E+05
HEIGHT (MM)  .usesmovs-psuscanunsasmnpusssnssvcnsascasnasnssHd 0.0
DIAMETER (MM) .nsucassasssscconsnnsevuassansans 0.97000E+D2
SECTIONAL AREA (MM2) | . vesesmssssssvsmsasnss . .. D.T389BE+04
NUMBER OF BENDS  ewrvavetnacavsonscesasonesnsstrrssensans=ss BNDOS 5
BENDING RADIUS € 1) {MM) o vucsasonmspesvosssnsncervaarassBNDGE 0.17500E+03
BENDING RADTUS € 27 (MM}  seiueenswmennermctsarsansanses=ssa3NDOE 0.17500F+03
BENDING RADIUS ( 3} (MM} 0.17500E+03 L
BENDING RADIUS € 4 (MM) 0.17500E+03
BENDENG RADIUS € 5) (MM)  suueuscssoassssscesrnsssusssssssssBNDOS 0.17500E+03

ST-08 256NS ONd
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nuw BASIC DATA #ox

__AMALYS!S FAR NATURAL CLRCULATINN SENGLE CHAMMEL (VER.8) =-- CODE  NASCHE

013, LOWER PLENUM 1
HETGHT (MM} L esessvaa,asew
ERUIVALENT DIAMETER (MM) ..e.s

TEECTTIONAL AREA (MM2}

PR R N

'0,400006+03
0,14200E+03

0'158375+05

NUMBER NF PEMNDS  wvevosapsuscassassatarspssrassasanunsanns-s=slBNDOY NONE
14, LOWER PLENUM 2 e e ST : R I N
T UTHETGRT MY LU e 0.10000E+04
DIAMETER (MM) .cwcouanonns 0.T66C0E+02 o o
- T FRUTVALENT DTAMETER™ (MMy | 0.10000E+02
SECTIONAL AREA (MM2) . . vevesssoncsssscsansvnsracensnranasehP2 0.49380E+04

NUMBER OF FENDS
___BENDING RADIUS ¢ 3} (M)

15, SPACER POSITIONS

wesns [BNDLO

1
0.75000£+02

THIY. 1Y ....-..-.............SPACER 0.0
NOW. 2 (MM 0. 42000E+03
H0. 3 (MM 0.84000E+03
M. & (M) 0.12600E+04
T MO. 5O tMMY T, D.16800E+04
NO. 6 (MM) __..0,21000E+04 S I _
TUURAL T MMy T T0.25200E+04
NO. B (MM} 0.27B00E+04
M, 9 (MM 0.30400E+04
NOL 10 ¢(MM) esawysSPACER  ©,33000E+04 = _ _
TUTTTTTUHELIL MM T e i vtieseasecatesansanesatasaasasens «vuneoSPACER o, 356005*”“

T 1A DTHERS T

MAXTMUM VALUF OF FLNOW RATE CTDN/HOURY  .usseesssessnssnnase HOMAX 0.5000Q0E+DL

TRCREMENT OF FLOW RATE (TON/ROURY seavesssssentenrcsasssassnsbW0 0,10000E+00

PERMISSIBLE ERRDR OF DELTA P tusassa svssrasanavnnnsensEPS 7 - 0,10000E-03 - o B
- - PRIHT TNTERVAL” "1..........................-................IPF 25

51- 08 Z96NS ONd



CASE. 1 ## ND.OL =##  #awe ACCFPT-1  H=5,.6M P=60KG/CH2 0=15CKK TSUR=D s 81-01-13 PAGE. &
#4#3 CASE DATA zup . N e
B INLET TEMRARATURE AT T/c  (DEG) T 1 ¢ 6,2T7400E+03
WEEGHT RETWEEM S7D £ Fp OF HEATER (M) suvenusvssennns 0.56000E+01
e _HEAT FLUX_ (kW ) massturransns & 0.15000E403
SECTIONAL AREA OF THROTTLE VALVE AR 0,73B60DE+03
SPACER EFFECT  wuussnoss,ouaosnscnacatssagsnnssacacaassss SPO 0.12000E+01
CONLING RATE easususneyeusncnvascornssosnsssaransnacan Bl 0,0
. . _DPFRIC COEFFICIENT  .ye,-messssnpnsocasansssnapensroanas RNL D.10000E+01
PRACCE CHEFFICTENT . RN2 0,10000E+01
. __ _DPFORM COEFFICTENT  suu,esasscsnosnnrsnanartrnnns RN3 0.10000E+01
DPREND COEFFICIENT  wuuvevseasnscassssoararsnnnscananes RN . 0,10000E+01
FUNCTION FAl DPTIGN (IsARMAND,ELSE=M=MN)s,essasnssenaess IPT . 1
DPTION ON VOID FRACTION (O=BANKQFF,1=CTL,25FAUSKEY.,... LALPHA 2
__DPTION ON RHM (0=FX. 4 PHAY, 1-F(AlPHA))...-..--....-.- TRHO o1
o VULVE OPENING € VI4T &4 ) e=es VOPEN 0.30000E+02
 YULVE OPENING ¢ VOOl & ) w,ssewssenns weasw  VOPEN2  0,18000E+D2
OPTION ON HEAT L0OSS (IT=UNDER CrNNS.) teesunrseans IFLUX 1
NPTINN AN SUACOOLER (0=5CL ,1=BYPASS) soususvevusssece [RYPAS 1

61- 08 Z96NS ONd
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CASE. 1  #=» ND.OL a#  #es#r ACCEPT-1  M=5,64 P=60KG6/CM2_ 0=150KW TSUR=D sy 81-01-13 PAGE. 1
wee NO. 1 W0 = O0.10000E+00 ¢ TON/HOUR O
( TESY SECTIGN DITAILER DATA ) e e _
TEST ND.  ALPHA- X z Tz WG RE RAMDA FAT e DPFRIC DPHEAD DPACCE  DPTDTAL
(PCTY (PCT) (MM) {DEGRD evrnssevivsrirvags (KB 7 CMZ 7 .eneenssetnses
BOILIN,PNT 0.0 - 22.31 .0 274,88 1.61E+C0 5, 74E+02 {,11E-01 6,04F-01L £.000E+0%1 0.0 0.0 D0 0.0
1 59,16 22,39  264.3 274 BB 1.61E+00 5.T9E+02 2.37E-01 2,15E+00 5.999E+01 5.913E-08 1.439E=02 5.585E-07 1,.440E=02
? B0.29 44,79 52846 274,88 1,61E+00 5,79E+02 5,73E-01 5.19€+00 5.998E+01 6. 749E=06 6.642E~03 B.T11lE=07 6.649E<03
3 91.13 67,19  792.9 274 88 1,61E+00 5,79E+02 1,09E+00 9.91E+00 5.998E+01 4.576E-05 3,556E-03 1.547E-06 3.603E-03
4 97.74 89,58 1057.1 274,88 1.61E+00 5,79E+02 1.04E+00 9.37E+0D0 5,99TE+01 1.351%=04 1,872F-03 3.511F=06 2.0L0E=03
T CAMPONENT DPHEAD DPFRIC DEBEND ~~~~ DPFORM DPTOTAL P
Semvecennaecngsnsnaeyatsenonnnosnsnonnans § KG / CMIED ) cunvumronnssnyronaasasacssngrannrnen )
TEST=SECTN 3.36365F-02 1.93476E-D4" 0.0 - 6.48784E-06 3,38384E-07 5.99661E+01
RISER 3.08816F-02 1.18966E-04 8,26439E-05 1.07967E~05 3.10938F-02 5.99349E+01
STEAM DRUM 0.0 0.0 3.0 Z2.63801E-06 2.63801E=06 5.99349E+01
5.0,=5,Ce -2.57867F=01 5.00215E=07 2.85493E=07 1.33643E~07  =2,57866FE=01 6,01928E+01
BYPASS OF SC 0.0 2.8B365E~07 1.43433E=08 t.0 3,027C8E-07 £.0L52BE+01
$.Ce—P,H. -6,25940FE~01 2.27313E-05 6.23343£~07 1,24594E=05  -6,25924F=01 6 08187E+01 )
T PREREARTER TUIU3IEE5E-01T T 1.30773E-06 T B.17198E=07 5.52400E~08 1. 31457TE=01 6£.06870E+01
PyH, =T, V. 0.0 2.24498E~07 0.0 0.0 2.24498E-07 6.068T0E+0L
ToeVem1N. 0.0 7.72348E=07 T.18471E-08 8.99047E~05 9.07489E=05 G.06BEJE+OL -
INLET _B.56608F-02  1.30927E-06  1,79307E=07 3,08388E=07 4,56626F=02 £.06412E+01

=6.41973g-01

B.44394E=05

1.22784E=04

3.19117E-04

S e i g e B i s P T g e P O i Y [ ———

_5.26340F=04




— Ig._

ACCEPT=1

PAGE.

CASE. 1 #s NOLO1 «#  suis _H=5.6M P=60kG/CM2  @=150KW TSUB=0 i 81=01-13 B
waz NO. 26 WO = 0,26000E+p1 ¢ TON/HOUR )
¢ TEST SECTION DITAILED DATA > o o B _ - e o
TEST NO.,  ALPHA X z i WG RE RAMDA FAL - P DPFRIC DPHE AD DPACCE  DPTUTAL
(FCTY (PCT? (MM (DEGR} e rtevansasuresvar C KG 7 M2 ) Liseaseanvoans
HOTLINGPNT 0.0 0.77 0,0 274,88 1.09E+D03 1,50E+04 2,86E-02 9,85E-01 &£.000E+C1 0.0 0,c 0.0 0.0
1 6.318 0,86  264.3 27T4.88 1,09E+03_ 1,S1E+04 2,98E-02 _1.04E+00 5.998E+01 4.7708-04 1.97DE-02 1.200E-05 2,019E-02
2 8.12  1.73 5286 274.88 1.09E+0D3 1.S1E+04 3,11E-02  1.09E+00 5,996E+01 3.002E-04 1,891E-02 1. 226E-05 1,923E-02
3 11.81 2,60  792.9 274.88 1.09E+03 1 _51FE+04 3.24E=02 1.13E+00 5.994E+01 3.859E-04 1.818E-02 1.243E~05 1,8588-02
4 15.27  3.47 1057.1 274.88 1,09E+403 1,51E+04 3.376-02 1.186+00 5,992E+C1 7.013E-04 1,749E-02 1.261E-05 1.B20€-02
5 18,53 4,33 1321.4 274,88 1.09E+03 3 ,51E+04 3,50€-02 1,226400 5.991E+01 4.484E~04 1.684E~02 1. 279E=05 1.730E-072
[ 21 60 5.20 1585.7 274.88 1.00E+D3 1.,51E+0& 3,3E-02 1,27£+00 5,989E+01 5.509E-08 1.623E=07 1.297E-05 1, 679E-02
7 24,50 6,07 1850.0 274,88 1.09E+03 1,51F+04_ 3.76E-02 1.32E+00 5.987E+01 1.009E-03 1,565E-02 14316E-05 1.668E-02
[ ST.5h  B.53 3114.3 274.8B8 1.00E+03 1,51E+04  3,89E-02 1.36E+00 5.986E+01 6.243E-04 1.511€+02 1.335E-05 1,575E=02
9 50.83 T.B0 2378.6 274.88 1.09E+03 1,51E+04 4,0pE~02 1,41E+00 5.984E+01 7.447E-04 1,460E-02 1.355E-05 1.535E-02
10 32.29  B.66 2662.9 274.88 1.09F+03 1,51E+04 4.15E-02 1,45E+00 5,983E+01 1.37QE-03 1.411E-02 1.375E=05 1,549E-02
11 34.63  9.53 2907-1 274,88 1.09E+03 1,51E+04 4,27E-02 1,50E+00 5.981E+01 1.503E-03 1,365E-02 1.396E~05 1,516E-02
<12 36.85 10.39 3171.4 274.88 1.09E+03 1,51E+04 &,40E-D2 1,54E+0Q 5,980E+01 1.642E-03 1,321E~02 1,417E€~05 1,4B6E-02
13 38,96 11,26 3435.7 274,88 1,09E+0% 1,51E+0& 4,53E-02 - 1,59E+00 5,978E+01 1.788E-03 1. 279E-02 1.439E~05 1,459E-02
14 40,97 12.13 3700.0 274.88 1.09E+03 1, 51E+C4  4.66E=02 1,63E+00 5,97TE+01 1.066F=03 1,23%E=02 1.461€-05 1.347E-02
COMPONENT DPHEAD DPFRIC - DPBEND DPFORM _____DPTOTAL P
Mt At aFisppeedulNansin i rienngarribstatnvunw ( XKG / CM#x#2 ) --.-..-.-----......----.-.-.--.-lo--
TEST~SECTN 2.18850E~01 1.,26111E=-02- L 1,85991E=04 2.31647E-01  _ 5.97681E+01 _
RTSER 4,72329g~01 5.31756E-03 1.7163B8E~03 3.61543E=-04 4,79724g-01 5,92883E+01
STEAM DRUM 0,9 0.0 0,0 9,.10059E~05 9.10059E-05 5.92883E+01
5.0.-5.C. =2.58275e-01 2.441Z4E~04 1.95387E~04% 5.01996E=05 ~2.57745g~01 5.9546CE+01
BYPASS OF 5S¢ . 1,40724E=04 9,68012E~06 0.0 1.50404E=04 5.95458E+01
S.C.=P.H. -6,26969g-01 1.10930E-03 4.20684E=04 8.4 484E~03  =6,17024g=-01 6.01628E+01
PREHEATER 1.31655E=01 6.39091E~04  5.52421E-04 1,08515E~07 1.32847E~01 £400300E+01
PuHa=T. Ve 0,0 1.00712E-04 0.0 0.0 1.09712E~04 6.00298E+01
T.Va=IN, 0.0 3.77447E-04 4,85683E=05 6.07752E-Q2 6.12012E-02 9,99686E+01
TNLET 4,56608E-02 5 51367E-04 1.21211E=04% 1.768C9E-04 [ 651025~02 5. 99220E+01
TOTAL -1.67486E-02 2 11004E-02  3.C6433E=03 7,00956E-02 9.42603E~ o?

61~ 08 ZS6NS ONd
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CASE. 3  ## NO,O1 ## sads ACCFPT-1  H=5,6M P=6O0KG/CM2 @=150KW TSUB=Q  #u# 8l=0l=13  PAGE, 9
#uw MM, 51 WO = 0,51000E+pl ( TON/HOUR )
¢ TEST SECTION DITAILED DATA ) e R e o
TEST NO.  ALPHA X z Tz WG RE RAMDA FAL P DPFRIC DPHEAD DPACCE  DPTOTAL
(PCT)  (PCT) (TP (DEGR) : wevsvaannsansvastss ( KG 7 CM2 ) eanmvesnnetenes
TROILTNLPNT 6.0 6.3% 7 . 0.0 274,88 3. 20E+03  2.35E+04 2. 41F-02 9,93E-01 &,00CE+01 0.0 0.0 0.0 0.0
1 2.17  O.44  264.3 274,88 4,20E+03  2,95E404 2,47E-02 1.02E+G0 5.998E+01 1.400E-03 1,989E-02 2.346E-05 2,131E=-02
? 4.29 (.89 5ZRe6 274,88 20E+03 2,95E+04 2.52E~02  1.05E+00 S5,996E+01 8.B67E—04 1.94AE=02 2.39TE~D5 2,039E~02
3 6435 1.33  792.9. 274,88 4.20E+03  2,95E+04 2,.SBE-02  1.07E+00 5.994E+01 1.017E=03 1.907E-02 2,414E-05 2.012E=02
&4 8.33 1,78 1097+1 276,88 4,20E+03 2.95E+08 7.63E-02 1.09E+00 5.992E+01 14 742E=03 1,869E=02 2.432E-05 Z2.045E~02
5 10.25 2,22 1321.4 274,88 4,20E+03 2 ,95E+04 2,69E-02 1.11E+00 5,99CE+01 1.109E-03 1,831E-02 2.450E~05 1,944E=02
& 12.11 2,67 1585.7 274,88 4,20E+03 2,95E+04 2,75E-02 1.14E+00 S5.9BBF+01 1.253Fw03 1,7959Ex02 2,467E-05 1,922E~03
713,91 3,11 1850.0 274,88 4,20E+03 2,95E+04 2,80E-02 1.16E+00 5.986E+01 2,173E-03 1,759E=02 2.485E=-05 1,979E-02
] 15,65  3.56 2114.3 274,88 4.20E+03 2,950+04 2.86E~02 1,1BE+00 5.9B4E+01 1,2354E-03 1,729E-02 2.504E=05 1.863FE-02
k) 17.34 4,01 237B<6 274,8A 4.20E+03 2,95E+04 2,91E-02 1,21E+00 5,982E+01 1,511FE-03 1.692E-02 2.522E=05 1.846E=02
10 18,98  4.65 2662.9 274.B8 4.20E+03 Z,05F+04  2.97E-02 " L1.23E+00 5,9B0F+C01 24644F-03 1.660E-02 2.540E=05 1,927E-02
11 20.57 4,90 2907.1 274.88 4.20E+03 2,95E+04 3,03E-02 1,25E+00 5,978BE+C1l 2.811E-03 1,629E-02 2,561E~05 1,913E-02
iz 22,11 5,34 31T1.4 274,88 4,20E+03 2,95E+04 3,08E~D2 1,2B8E+00 5.97T6E+01 2.982E-03 1.599E-02 2.580E-05 1,900E-02
T 1A T 23.61 5079 3435.7 374,88 g,20E+03 2.65E+D8 T3,14E-02 1.30E+00 5,975E+01 3.158E-03 1,570E-07 2.600E-05 1,8BBE-U2
14 25.06 6.23 3700.0 274,88 4,20E+03 2,.95E+04 3,20E=02 1,32E+00 5,973E+01 1.912E-03 1,5431E-02 2.619E-05 1,735E-02
COMPOMENT DPHEAD DRFRIC DPBENQ B DPFORM DPTOTAL _F IR
- T et e e e i ennane CKG T CMBNZ ) W inavncevcmnatosecnsterastetatsannanry
- _ TEST=SECTN _ 2.4513BF-01  2,59%38E-02 0.0 _ __ 3.4917T4E-04 2,71441E=01 5.,97283E+01 . .
RTSFR 5.91415F-01 1,13506E=02 3,32831F-03 1.11067F=-03 6.07204E~01 5.91210E+01
STEAM NDRUM 0.0 0,0 0.0 2.79582E=-04 2,79582E=04 5.91208E+01
SeCu-5.Cs ~7.583BLF-01 6.43T09E~D% 7.51468E~04 3,46910E-08 -7 ,56639E=01 5.93TT4E+D]
BYPASS OF SC 0.0 3.,71058E-04 3.72296E-05 0.0 4,08287TE=04  5,93769E+01
T - o - = P - - VY P o § 2.92698E=-03 T T1.61795E-03 T 5, 23895E~02 ~ -5,90325%-01 T5.99572E+01
PREHEATER 1.31655F-01 1.,A8575E=03 2.12551E=-03 2.95414E-07  1,35467F-01 9.98317E+01
e - I e L + o - D1 K £ 11 T I B ) ’ 2.89397E~04 5. 98315E+01
TaVemINs 0.0 9.95608E=04 1.86873E~04 2.33840E~01 2.35022E-01 5.95964E+01

4.56608F-02

1.68861F=03

4,66373E~ 0&

6.80190F-04%

[ 84960E 02

4.59035E-07

" 8,51370&~ 03

TZ.689T6E-01

3. 233935 o1

5.95479E+01

ST- 08 256NS ONd
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PAGE. 10

RECALCULATION FOR PRESSURE 0OF EACH SECTION AT DELTA P NEARLY ERQUAL ZERO

1 6.12533€-02

wax NO, 1 WO = 0,21379E+01 _DELTA P = -0.45776E=-04 _ _ }
PARAMETERS
o INLET TEMPARATURE AT TESTING SECTION  wyusrsrovenspares. T 0,27400E+03
HETGHT BETWEEN $7D & EMH OF HEATER (M) 0.56000E+03
HEAT FLUX (KW ) Q- 0,15000E+03
SECTIDNAL AREA 0OF THROTTLE VALVE AA 0,73860E+03" B o - T
SPACER EFFECT seuevvvupsnatnnacsenssannenenannsnanesnns  SPO 0,12000E+01
CONLING RATE  cevuvssanccrnnsasannscnsrarasrsarsnnsaces 01 0.0 .
R __DPFRIC COEFFICIENT o ou,cesmensvesmusomnnersmnsunsnsnnvs  RNL 0,.10000E+01L
DPACCE COEFFICIENT ..., RN2 0,10000E+01
- ___DPFORM COEFFICIENT . RN 0.10000E+01
DPBEND COEFFICTENT ... RN4 0,10000E+01" o
FUNCTION FAE OPTION  (1=ARMAND,ELSE=M-N)ee.ssesengracan 1PT b
NPTION ON VOID FRACTINON (OcBEAMKOFF,1=CTL,2=FAUSKE)...=a JALPHA 2
OPTIGN ON RHO  CO=FCX, ALPHA), 1=F(ALPHA))Y,, JIRWO o 2 o
VALVE OPENTNG ¢ YIAT % ) Luuvuvateonen VOPEN 0.3G000E+02 T
YALVE OPENING ( V0Ol % ) ..,. L _VOPEND - 0,18000E+402 N -
GARAMETER ON HEAT-LUSS (i=UNDER CONS. Yeeuunsennnannnns JFLUX 1 . T T
U TEST SECTION DITAILED DATA 3
TEST NO, ALPHA X z T7 HG RE RAMDA TTFAT T T TP T TDPFRICT T DPHEAD | DPACCE  DPTOTAL
(PCT)  (PCT) (HM) (DEGR) I e __maswssnaesmuraartee ( KG /S CM2 ) sasenrvesteses
BOILIN,PNT 0.0 0.96 0.0 274,88 7.38E+02 1,24E+04 3,00E~02 9.81lE-01 &.000E+01 0.0 0.0 0.0 0.0
1 5.05 1.05 264.3 274,88 7,38E+02 1_.24E+04 3,16E=-02 1.05E+00 5.998E+01 3.495E-04 1.961E=07 9.880E-06 1.997E-02
2 9«73 2.10 52a.§_“gzg_gs 7+38E+02 1,24E+04 3,32E-02 1,11E+00 5.996E+01 2.199E~04 1.867E-02 1.011E=05 1,890E=02
3 14,06 3,16 792.9 274,88 7.38E+02 1,24E+04 3,49E-02 1,16E+00 5,994E+01 2.958E-04 1.781E~02 1.02BE=05 1.811E=02
4 18.08 4.21 1057.1 274.88 7.38E+02 1. 24E+04  3,65E=-02 1,22E+00 5.993E+01 5.4B83FE-04 1.7T00E-02 1,046E-05 1,756E-02
5 21.82 5,26 1321.4 274,88 T,38E+02 1,24E+08 3,82E-02 1.2TE+00 5.991E+01 3.519E-04 1,62%E~02 1.065E~C5 1.661E=02
6 25,30 6,31 1585.7 274.88 7.38£+02 1.24E+04  3.98E=02 1,33E+00 5.989E+01 4.458E-04 1.556E-02 1.083E-05 1.401E=C2
T 28,55 T.37 1850.0 274,88 7.38E+02 1.24E+04 4,15E-02 1,38E+00 5.988E+01 8.300E-04 1,491E-C2 1.103E=05 1.575E-02
8 31.60  8.42 2114.3 274,88 7,386+02 1,24E+04 " 4,31E-02 1.44E+00 5.986E+01 5.136FE<04 1.430E=02 1,123E-05 1,482E-02
g 34,46 9,47 237846 274.BB 7.38BE+02 1,.24E+04 4,48E-02  1,49FE+00 S5.9B5E+01 6.268FE=04 1,373E~02 1a143E=05 1.437E=02
10 37.15 10.52 2642.9 274_.8BB 7.38E£+N2 1,24E+04 4.64E=02 1.55E+00 5,983E+01 1.170E=03 1,319E«02 1.164E=05 1.437E~02
11 39,69 11,57 2907.1 274,88 7.38E+02 1,24E+04  4,81E=02 1,60E+00 5,982FE+01 1.297E=03 1,269E«02 1.186E=05 1.400E=02
12 42.08 12,62 3171.4 274,88  T,35E+02 1,Z4E+04 4.97E-02 1,66E+00 5.9B1E+01 L1.43LlE~03 1.221E=02 1.208E-05 L.366E-02
13 44,34 13,68 3435.7 274,88 7.38E+02 1,24E+04 5.14E-02 1,71E+00 5.979E+01 1.572E-03 1,176E-02 1.231E-05 1,335E-02
14 §6.49 14.73 3700.0 274.88 T,38E+02 1.24E+06 5,30E=D2 1,TTE+00 5.978E+01 5.355Ec04 1,134E=02 1 +354E~05 1,329E<02
CAMPONENT™ DPHEAD DRFRIC DPBEND " DPFDRM BETDTAL P
et eratsteanntospasassmsannassuvepttnnones £ KG / CMEHZ ) 4 puvucoboomabovanssvresnanasaraasnass
TEST=SECTN 2.09027e-01 1.05862E-02 0.0 1.56342E-04 2.19769e~01 5.97800E+01
RISER 4,31091E=-01  4,39055E-03 1.49492E=03_  2.67863E=04 4,37245€=01 5.93427E+01
STEAM DRUM 7.0 0,0 . 6.74241E-05 6.T4241E=05 5.93426E+01
SaDa=5,Ce ~2.58241F=01  1,87623F=04 1.32121E~04  6,09931E-05 =-2.57860F=-01 5.96004E+01
BYPASS OF 5C 0.0 1,08155E-04 6,54575E-06 0.0 1.14701FE-0% 5.96003E+01
S.Ce~P,H, =-6.26882E=01 8.,52566E=04 2.84469E=04 5.68980E-03 -6.20055g~01 6.02204F+01
PREHEATER 1.31655F~01 4.91122E-04 3.73498E~04 B.39927E-08 1,32520e-01 5.008TBE+01
PuHe=T.Vs 0.0 8.43106F=05 0.0 0.0 8.43106E~05 6,00877E+01
T.Ve=TN. 0.0 2.9005TE-(h 3,Z8376E-05 4,10908E-02 4 14137€=~02 6.00463E+01
INLET 4,56608E-02 4,05828E=04 8,19520E=05 1, 19552E =04 4,62681E~02 6.00000E+01
TOTAL  =6,76885E-02 1.73964E-02  2.40635E-03 4, 745235 02

S1-08 296NS ONd
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Subroutine. O 1 e

1 INPUT 1 BASIC DATA #AALT, BASIC DATA VX %7155,
2 | INPUT 2 | CASE DATA%AHLT, CASE DATA VR bEHAT 2. A
| | AR, EORSIERILIS, 70s5 L DETEELT B,
3 | CIRCUL 7 R MR £H4 DWO TE(LEET, EEROEES < DEL
| $H8 (DELTP) §3 2&ick-T, H/NT v AMKRTTEHEE
KB B, o, FENT VRAEOREZOFIEENNT 5,
DELTP ERREROFEZHET 2 10E0v Tr—Fr 2FFH T,
TEST FA MEOERE, #4 FRBIE 73V 74 2HELT, B2
; YIDOEBLUT X M4 OEEREE ST 5,
6 | RISER 74 FOEREHELT, HAT 3,
7 SDRUM AR F 74 TOEBAEFELT, tHhdT 3,
8 | SDT@SC BIF 7600977 -535TOYY v H~EE TOEREHEL
T, HAhd 5, |
9 SUBCR® + 77 -7 COEBEFELT, T 5,
10 SCT@PH T - oTFREETCOREOFREZHELTHATS,
11 PREHEA TRETOERZIELT, HHT 5,
12 PHTYTR FEBPOROAPTTOEEOFBEAIHE LT BHT 5.
13 | TRTZIN CLIFORMSFAMBANETOREOFBAHEL T, HAT 5.
LIEORFZEED, BR-FNROLLTHDE >TH 3,
14 | INLET FRMEAODLSFHT LF 2 TOFBAHELT, HHT 5,
15 { EJECT HAEEEHL T, ¥—X No., #4 b, B, HEHFET 3,
16 | @UT 1 FERBEROHA _ -
17 | QUT 2 FA MEFEER (K4 FR, 2405 ¢, BE, FB) OHN
18 | PCHECK EABATEOCEOHE, BDFE, 74 ve~JEHAL,
_ WO=WO+DWO &LTV¥%— vi5,
19 | ERR@R I5—A wt— VOHH
20 | TIPAGE INPUT 1 THAT 26Eic, BEZEH L 54 b vE2HIFET 3,
21 SCBYPA Y TY = FONA NGB TOFEARHELTHA 5,
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Function oD 18 e

1 EMIU IR DR HEREL (5% : BE) kg.” ms
2 RHOL H 7 r— KOLER (51% : BED) kg /m?

3 | RHOF ko HE & Bl%: B/ kg/m®
4 | RHOG ESoOhER (Bl%: FH)  kg/m®
5 | HF ko vy e (3% ED keal kg

HFG ey

6 | ENTL YT —NKDTYH (515 BB kcal kg
7 TEMP Ty N ESEEFRE ' C :
8 | FLUX 72 bEF heat flux OEH keal ,/m’ hmm
9 | PFRIC BB E Rk OB kg cm®
10 PFORM K « #E/MT & B TR DEH kg ~cm®
11 PHEAD 7KEH OFLH kg /cm?®
12 PACCE 7R MRIZ B S inEg % kg cm?®
13 | PELB@ TR BT EEROE kg.” cm?
14 PBEND Ny Fieid s HEoBEH kg /cm?
15 RAMDA FEIR RS DEH

16 | PFAI ARV RS RS OBl

17 SP AN~ HERBERRESZL S

18 SPFRIC A=Y iT kB EEOEH kg./cm?
19 | DPTHV g (V144) ik L3 EEOEH kg cm?
20 PDCTHV | HFOFEGHA545
21 DPGRV Fief (V136) Kk 3FB0EH kg cm?
o PDCGRV EREHF OEBRREES 23

23 DPORIF WEBAERAY 7 s AT L ZFERODEH kg./cm?
24 DPV 147 =~ Fadp (V 147) It KB FEDEH kg /cm?
25 PCV 147 =— FvfrOF AR E52 3
26 | DPV 001 TS AOHETR (V001) ick 2FEOEH kg /cm?

27 | PCV 001 T8 ADHD: OFEFHES X3

28 RKCTL a=f(x)icBiARHEESX 3
29 FAIBND Ny FRO_HEEEERRESL B
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O o et Ty 0 e a2 Ay T . T T S W SN SN S ey ) T S A et S S e CF e o S g £ e BT ey G < 3 e T

LEVELD LEVEL1 LEVEL2 LEVEL3 LEVEL4 LEVELS LEVELS
FTHATN =====INPUTI ===-= TFDY
a TIPAGE
TRPUTZ —=--=- EJECT ,
CIRCUL ----= EJECT _ ‘
DECTP —=<== TEST — ==-== ENTD ===-< ERROR
: RHOL  -—=-= ERROR
FLUX === N S ERROK
HE  m=e—e ERROR
EMTU
PFRIC  ==-== RAMDA  wwom—= FAT
SPFRIC —=—-= 5P
PHEAD
FACCE
TEMP
RAMDA —===°= FAT
RHOF =~ ===-- ERROR
RAUG ===== ERROR
RKCTL
PCHECK ===~ ERRUR
ouT2 —~--- FA1
OUTI
RISER ==mw- PFRIC ~—---- RAMDA  ===-= FAL
SPFRIC ==—==+ 5P
RHOF ~ -=---ERROR-
PREAD .-
_RHOL - =~>~-ERROR
PFORM = ==w== RHOF — ===== ERROR
RHOG — —=—-- ERROR
EMTU
PBEND
FATBND
- HF  =meee ERROR
: PCRECK ====<= ERRUR
ouT:
SDR
RHOG  --~--ERROR
UUTT
SDYTOSC ===-=-PFORM =—=-- RHOF ~ ~-=--- ERROR
KHRUG — ===== LRRUKR
RHOF  ==——- ERROR
HF | === ERRUR
TEMP
RAOL — ===== ERRUR
EMIY
PFRIC ===== RAMDA ===== FAT
PBEND
FHEAL
OuUT1
SUBCO0 =====PFORM ===<=RAOF  ====SERROR
RHOG  ----<ERROR -
RAUL  ===== ERRUR
EMIU
FERIL  ===== HAMDA  ===%= T AT
PBEND
- guTl
SCEYPA ====- EMIU
PFRIC ====-- RAMDA  ===-- FAI
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S o R e B o — T T 0 e e g e e S ) oy S e e i Y At s v S P P g B

LEVELQ LEVELL LEVEL2 LEVEL3 LEVEL4 LEVELS LEVELS
FIMATN —==== CTREUL ===== DECTP ===-= SCEYPA ~=-== RAOL  ————= ERROR
PHEAD
PBEND
QuTl
SCTOPH ~==ev EMTU
PFRIC w===- RAMDA ==--=- FAl
RAOL ~ ===—- ERROR
PHEAD :
FBEND
PFORM  ~---=~ RHOF  ===-- ERROR
, RAOG — —==== ERRDR
DPORIF
DPGRV —===== POCGRY
DPTHY «—===- PDCTHY
ouTT .
PREHEA ==c—= EMIU _
PFRIC =—=—== RAMDA ===== FAT
RHOL ~ ——-~- ERROR
PBEND
PHEAD
PFORM ——==-= RAOF— ===== ERROR
. ' RHOG | ===-= ERROR
- OUTT :
PHTOTR ===wm EMIU
PFRTC —=-==RAMDA =-=== FAT
RHOL  —=--- ERROR
PBEND
PHEAD.
UOTT
TRTOIN —==w- EMIU
PFORM —===== RHOF——===== ERROR
RHOG  ===== ERROR
, RAOL —===== ERRUR
DPY147 ==--- PCV147
DPYU0T ===== PTYOOT
PBEND
PFRIC ===== RAHMDA  ===== FAT
PHEAD
OUTT
INLET =—=—e- PELBO
RAUL — ===== ERKUR
PFORM  =m—we RHOF === ERROR
RAUGT  ==+=+= ERROR
EMIUY
PERIC ==~ RAMDA =—~== FAT]
PHEAD
FBEND
SPFRIC ===-- sp
TUTT
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~ FACDM ng1V/F4 FORTRAN 1V (GE)

_voatos

DATE 81.01.19

TIME 11.35.06

000010 . C PRPFEE S S TP PR TS TN T I E T R E S SR e R gy
UOUOZOM,C # PRUGHAM NASCHUINPUT .UOUTPUT ,TAPES=TNPUT,TAPEG=0OUTPUTY) .
000030 C Py A I T L IR T E L AT IS E L e P
CG0040 C 1 see. CONVESION  CDC~fFORT ==> MI90-FORT 1980.08.,12, ### VER.Z
Co0050 C 2 «ees -AD, SPEC NF VALvE(HTLV001) & DEPENDENCE OF sP ON X
TTTU00060 T C 1980.08.23. #a¥% VER.3
0oo070 C 3 sees AD. HEAT LDSS EFFECT OF T/S #u%% VER.4
Ua008g ~ C 4 «.a. MODIFY RK IN BANKOFF EG, TN LTINE BCG31 #u% VER,S
000090 C 5 sase AD. SPEC OF VALVEC(HTLV147) & ORIFICE & TWO-PHASE
000100 C MULTIFLTER TF BEND 1980,09.03 #%% VER,6
0oolio C 6 asae ADe FAUSKE EQUATION ON ALPHA=F(X) #ud VERLT
U00IZ20 C 7 ease AD. BYPASE UOF SyBCOOLER 1980,09,.11 #HF VER.B
000130 C
U001lag COMMON /TTTL/ TTTLE (20D DAY (2 » TCASE
000150 1 ,1P ‘
000160 FEAL LI 2 L3
000170 1 ,L4 L5 JLLA L34
up0189 COMMUON /FINF1/ PO L WO s Il
000199 1 ,A D PH +MESH
Up0200 - 2 »AD s RAD DD +HL
000210 3 ,lL1 PAL PA2 +A3
~UD0Z220 4 ,AG £ AD +AG L33
000230 5 ,D34 ANG34 N 01
up0Zap 6 ,ASH L3 +D5H #H3
000250 T ,ASB L2 "~ .D2 sH2
UpazZe0 g » ANGSH »ASHS L4 D4
000270 9 ,H4 »ASBR L5 D5
000280 A JHS »SPACERTIA) + WOMAX +DWO
. 000290 B LEPS S WTMP s 1PF LU
00300 ¢ ,DR1 +HARI +ARL »IR1
000310 0 ,DR2, HR2 +AR2 +IR2
Uguo340 £t ,AFPL +£P1 +DP1 +AP2
000330 F ,2P2 +DP2 - JEDP2
000340 COMMON /TNP27 TO PLo] PAA
000350 1 ,SPO s RN1 sRN2 +RN3
T UOU380 ¢ +RNG +SPEF
000370 ~ COMMON /CDNS/ GRAY DL DZ1
V0380 1 /W P WG Fy4 12
000390 2 ,P #H +RHO1 +FLUX1
Jgo4a0 3 L, RAQ +PAT +RE DP(3)
000410 4 LWWO(3) +ALPHA +RHDOA +RHOB
VOOLZ0 5 ,RHAOM .
000430 COMMON /BNDR/ IBNDOL » IBNDO2 »1BNDO3
UOUG&EQ 1 ,IBNDQO4 » IBNDOS +» IBNDOg » IBNDOT
000450 2 +IBNDOS . 1BNDOY »1BND1D SBNDO1C30)
T 0p0%60 3 ,BNDCZ(307 SBRNDO3(30) +BNDOG (303 +ENDOS (307
Q00470 4 LBNDOK(30) LBNDQT(30) +BNDOB(30) +BNDOI(30)
(1oL 2-10] 5 ,BNDIOC30) « TSPMAY -
000490 C #5YMBOLS#® (INPUT) ‘
ooebt0  C TO #=====-~ INLET TEMPARATURE AT TESTING SECTITIN - (DEGREED
0Q0510 ¢ PO mreem—- INLET PRESSURE AT .TESTING SECTION (KG/CM2)
000520 C WO ==w=ee="T,V, OF FLOW RATE AT TESTING §
000530 . C MESH ==—wm~ NUMBER OF NODES IN TESTING SECTION
Q00540 T T @ ===mre=e HEAT FLUX (K@Y
000550 C Q) ==me—=- COOLING RATE (KCAL/KG)
Ugo5ed C I ======= TESTIMG SETCTIQON LENGTH (MM
000570  C A ====—=es SECTIONAL AREA OF TESTING SECTION (MM2)
TTUR0SBE T D =~e—reaa= HYDRAULTC E®QUTVALENT DIAMETER



PNC SN952 80-156

FACOM DSIV/F4 FORTRAN Iv (GE} VO04L09 MAIN DATE 81.01.19 TIME 11.35.06
000590 ¢ OF TESTING SECTION (MM)
00000 C PH ======= HEATTNG PERTMETER LENGTH (@ZID)
0goelo C LL1 =====~ UPPER PLENUM {ENGTH (MM
000620 C DRI ====== EOUTVALENT DIAMETER DOF RISET 1 MY
000630 C HR] ====m= HEIGHT 0OF RISER 1 (MM}
000840 C ARI ===-== SECTIONAL AREA OF RISER 1 T (M7 .
000650 C ZR1l ====== LENGTH 0OF RISER 1 (MM
000660  C BR2 ==-==== EQUIVALENT DIAFETER OF RIGER 3 4D
000670 C HR2 ====~= HEIGHT NF RISER 2 (1)
000680 — C AR? ====== SECTTIUNAL AREA OF RISER 2 (MMZ)
000690 ¢ IR2 ====e- LENGTH NF RIAER 2 (M)
Qo070 C© RAD ===== = SECTIONAL AREA RATTO OF TESTING SECTION 777
000710 ¢ AND DDWN COMMER
000720 © PO ~====== EWUTVALENT DIAMETER UF DOWH COMMER (QEITD]
000730 ¢ L1l =====—= DISTANCE BETWEEN STEAM DRUM
0o0TER T AND "SUBCDACER QZIZD]
000750 C H]l =~===m= HEIGHT BETWEEN STEAM DRUM
ooU760 € - - AND SURCOQOLER [4ZISD]
000770 C AD ===m=w== SECTIMONAL AREA 0OF DOWN CNMMER (MM2)
CUTTED C AY=A% ==== SECTTDNAL AREA UF SUBCUOLER (EACH PARTY Ty
000790 C  DBYPAS w==-= EQUIVALENT DIAMETER OF RYPASS DF SURCOMDLER MM
00800 C ABYPAS === HEIGHT BETWEEN BYPASS INLET & OUTLET Ay
000810 C LBYPAS ~~-LENGTH OF BYPASS OF SUBCDOLER M)

T [34 ====~== LENGTH BETWEEN SUBCTMOLER NiI.3 T NO.% (@LIEY
000830 ¢ D34 ====== FRUIVALENT DIAMITER BETWEEN SUBCNOLER NO,3
OUUB4D T AND NI, % [QUITD]
000850 ¢ AMNG34 =s—w BENDING ANGLE OF BENDING SECTION (PEGREE)
TVO0B60 C N =—~===w=== NUHMBER (OF PARTIAL PIPES IN SURCNOLER
0o0870 C ASR ==~=w= SECTINNAL AREA OF PIPE BETWEEN SUBCOOLER
Uo0Esy ¢ AND PREFEATER - CAAZ)
000890 ¢ L2 we————- LENGTH OF PIPE BETWEEN SURCOOLER
0oo90rTC AND PREFREATER [qIIED)
000910 ¢ H2 ======« HEIGHT OF PIPEg FROM SUBCOOLER
000920 C TO PREHEATER QIiZD]
000930 C D2 ====ma= DIAMETFR OF PIPE BETWEEN SUBCNOLER
oUUY40 "‘ “~AND PREFREATER rQGiAD]
000950 ¢ ASH ====== SECTIONAL AREA NF PREHEATER (MM2)
000960 [3 ======= LENGTIH IFf "PRENEATER CEEIED]
000970 C DSH =ew=== DIAMETER (IF PREHEATER (MM
oUo9sy T ANGSH ===="RENDTHG ANGLE OF BENDING SECTTON™
000990 ¢ IN PREHEATER ' (DEGREE)
001000 €~ HI <=we=e== HEIGHT TOF "PREAEATER TRy
001010 C ASHS ===== SECTIONAL AREA fIF PIPE RETWEENM PREHEATER
UUJ.Udo C AND THKITITTLE VALVE (MHZ)
001030 C LY ===re==- LENGTH ﬂF PIPE RETWEEN PREHEATER
001040 ¢ T T T T T TERD THRUTTLE VALVE ~~ 7 -
001050 ¢ D4 =-==--= DIAMETER OF P|PE RETWEEN PREWEATER
o108 © T T T URND CTHROTTLE VALVE T (MMY T
001070 C Hf4 ====w-= HEIGHT OF PIPE BETWEEN PREHEATER
001080 ¢ AND THRITTLE VALVE (qELTD)
001090 ¢ ASBR ==mw= SECTIONAL AREA OF PIPE BETWEEN THROTTLE VALVE
outtop T T T ST AND PREVITIUS CINLET TN TESTTNG SECTTON (™23
001110 C L5 ======~ LENGTH 0OF PIPE BETWEEN THROTTLE VALVE
oorreg T TTTARDTPREVIOUS TNLET TN TESTING SECTION (Vﬂv—'—‘—‘
001130 ¢ DH ===w=== DIAMETER 0OF P{PE BETWEEN THRDTTLE VALVE
OUII&D C RO PREVIOUS THC
001150 € HS wme=w==w= HEIGHT OF P[PE BETWEEN THRHTTLF VALVE L

ooltép < T T T ARDTPREVITIUS INLET TN TESTING SETTION ™ MY
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FACOM OSIV/F&a FORTRAN IV (GE) v04L0% MATN DATE 81,01.19 TIME 11.35.06
001170 C AP] ===m=- SECTIONAL OF LOWER PLENUM 1 (MM2)
O8TIE0 ¢ IP] ===-=r LENGTH 00F LOWER PLENUM 1 (MHMJ

. 001190 C DPl ==m—== ERUIVALENT DIAMETER OF LOWER PLENUM 1 | (MM}

TTU0IZ0H T AP2 =====<" SECTIONAL AREA OF CUWER PLENUM 2 (M)

: 0pi21p ¢ IP2 ===me=- ILENGTH NF LBOWER PLENUM 2. (H4M)

TTUO01220 € BPF? ====<="FEXQUTVALENT DTAMETER OF LOWER PLENUM 2 (MM

. co1230 C AA —mwm——— SECTIONAL AREA NF THROTTLE VALVE (MM2)
Uo0L2%0 C 5P —==m== SPACER EFFECT ;

_ 001250 ¢ SPACER -=- AXIAL CNODINATES 0F SPACER (DIMENSIOMAL) (MM)
U01260 ¢ VOUPEN =-== TIPENTNG OF VALVE (HTL-V14T) (%)
001270 <€ VOPEN2 === GPENING OF vALVE (HTL=-Y0O1) (%)

—OUIZ80 € TEND®® === NUMEER OF BENDING SECTION -

001290 ¢ BND##%(#) -= BENDING RADIUS (MM
U0I300 C
001310 ¢ #SYMBOLS#H (TEMPORARY) .

001320 °C TGRAV memew TGRAVIMETRIT ACCELERATION (M/SECZ)
001330 C W oemm—r——— MASS FLOW RATE IN TESTING SECTIDN (KG/M2.H)
goI34g T HI ~====a= TENTHALPY ™ ; (XCAL/XGY
001350 C RHO ==w=rm=- DENSITY o (KG/M3)
U0I360 C X w——mm——— WOALCTTY
001370 C ALPHA ==== VOID FRACTION
001380 C . T
001390 € #*FUNCTIONS#

001400 € SP{L) ===m=rm—== SFACER EFFECT

001410 C RAMDA(RE,P,X)Y - RESISTANCE COEFFICIENT

o120 C FMIUTTY =wm==m= COFFFICTIENT UF VISCOSITY (RGTHTS)
Co1430 C FAT(X/P) =emao= TWO=PHASE FLOW INCREASE COEFFICIENT

001440 C TEMPF{H) =mee==- TTEMPARATURE UF SUBCOULTNG WATER (DEGREE?D
001450 C RHOLAT) ==wmm=rm- DENSITY nFf SUBCODLING WATER (KG/M3)
001460 T ENTLLT) ======= ENTRACPY 0OF SUBCOOLING WATER ) (RCAL/KGY
001470 C RHOF(P) ==e==== DENSITY nF SATURATION WATER (KG/M3Y)
U018 C RHOG(F) ====—== BERSTTY nF SATURATITN STEAM (KG/H3)
001490 ¢ HF(P) =m—=—w—=a ENTHALPY OF SATURATION WATER (KCAL/KG)
0UI500 C HFGIP) m=me===m= CATENT HREAT UF SATURATTON STEAM (KCAL/XGY
001510 C FORMCALADY m=w= | 11SS COEFFICIENT OF SPREAD

T O0TI520 ¢ - - AND CTONTRACTED VETH

001530 ¢ '

O0I540 CALL [NPFUTL

001550 1000 CALL INPUT2
TTTOOISe0T T CALUTCIRCULT T

001570 G0 TO 1000

T O01%BO ~  ~  STOP -

-------- Jmmmmfmmmmmmmmm=me DJAGNOSTICS 1S GENERATED ==~=====- y LEVEL -==m===-n-=-.
—UOLs90 END
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FACOM OS1V/F4 FORTRAN IV (GE) V04L09

..DATE 81.01.19 7IME 11.35.06

001600 BLOCK DATA
001816 COMMON 7TTTL7 TTTCE(20) S 1DAY(Z) , ICASE
001620 1 LIP :
001630 COMMON 7CONS/ GRAV B A 021 -
001640 1o,u G .7 wTL
001650 7 JFZ JHZ SRANI L FLUXE -
001660 3 ,RHO. SPAL +RE JDPC3)
U0I670 T, WWO(3) SALPHA L FHA S RATE
001680 5 »RHOM
001690 DATA P TTO7 T T i
001700 DATA PAI /3,1416/

TO01TI0 DATA TTGRAY 79.87 -
001720 END




PNC 8N952 80 -15

DATE 81.01.19 TIME 11.35.06

FACOM DSiV/F4 FORTRAN 1v (GE) v04L09
001730 SUBROUTINE CIRCUL
U170 T -
001750 COMMON JTITL/ TITLE(20) L 1DAY(2) r 1CASE
goiTen REAL ‘ £l L7 L3
001770 1 L4 L5 L1 L34
001780 COMMORN /TNPI/ “ PO + W0 4N
001790 1 ,A D +PH +MESH
UO1IBU0 2 +AD ;RAD S DD #HL
— UD18B20 4 A% P YY) L34
001830 5 D34 +ANG34 N 201
OUCIBY( 6 JASH L3 +D5H SH3
001850 7 ,ASB L2 D2 sH2
UD1860 8 ,ANGEH +ASHS L8 D4
001870 9 ,H4 +ASBR L3 +D5
U01880 A LH5 »SPACER(1S) + WOMAX ,DWO
001900 C DRI +HR1 +ARL e ZR1
061910 D .DR2 +HR2 »AR2Z +ZR2
U190 E ,AFI FYACEN DOXT +APZ
001930 F ,IP2 DX2
TOUIgEg T T COMMON JTNPZ7 TO '@ FEYY
001950 1 .SPO +RN1 #RNZ2 s RN3
0019860 2 ,RN§4 soPEF » TFLUX
001970 COMMON  /CONS/ GRAV +DZ sDZ1
UOIYED T ,W PRic) Py P T7
001990 2 JP +H RHN1 HFLUXL
U000 T3 L RRD T SPAT +RE LDP (332
002010 4 LWWOC(3)
U02020 COMMON /JOUTP/ WAR (20070 HPARTZ00) »PRINT
002030 COMMON JOPTN/ IPT » TALPHA » IRHD
ugZuan COMMUN  FADDR/ L AD
002050 .COMMON  /VULVE/ [VULVE +VOPEN SVYOPEN2
002070 ASSIGN 3100 TO IAD
UQZUBD P =0
002090 IP1 =0
UOZ1U0 TTER =0
002110 MAJ =1
UTZLL0 TPRINT =0~ -
002130 Il ==-1
s . rr=o0
002150 [FC(IPFL,E®LY1) GO TOD 1100
UgzZ1%0 [FIMODTMA T, TPFI . NEWTT G T 1200
002170 1100 CALL EJECT
TTTTUWRITE (G, I00)Y MAJLWO - T
002190 IPRINT =1
T OUZZ00 1200 T T W SWO/AFRLIOEFO9TC N -
002210 WG =WaW/ (2. 04GRAVHILAE+03H%2)
UoZZd0 CALLT DELCTPUE3T0U)
002230 IPRINT =0
AR CYMA Y WO T —“ T
002250 PAR(MAL)Y =P=P(
- CTFUITT.GT. U G0 TO 1900 ’ - -
002270 IFCABS(P=-POY.LELEPS) GO TO 1400
UZZ280 IFIP=FP0) 1300,14U00,1500
602290 1300 P2 ==1
CU2300 TUTGEn TO re00 T T T T T e e T -



- PNC SN952 80-15

FACOM OSIV/F4 FORTRAN 1V (GE) v04L09 CIRCUL DATE 81.01,19 TIME 11.35.06

002310 1400 ITER =1TER+1

002320 WWOCUTTERT =WO

002330 IP2 =0
‘“UUZWU“""“““%U‘HTiEOO

002350 1500 P2 =1

002360 1600 P =TPiwTP2 ™ T

002370 IFC(IP.LT.0) GO TO 1700

UDZ380 Wi =WD

002390 DP1 =p-P0
002400 . GO0 TO 1800

002410 1700 Wi u(ABS(Dpl)*wD+ABS(P PO)*Wl)/(ABS(DP1)+ABS(P PO}
U0Z520 - TTTTTYERTSTTERAT
002430 WWOCITER) =WW
U0Z550- W1 =WD
002450 DP1 =P~p0
U0Z2460 1800 [F1I7=TP2
002470 [FCITTLLT.0) GO TO 2700
TTU0ZE80 CALC EJECT
602490 WRITE (6,110}
U0Z500 1900 TTT =111+1
002510 IFCITTL.GT.ITER)Y GO TO 3000
002520 TPRTNT =0
002530 WO =WWOCLII)
U0Z55%0 W1 =WO
002550 W =Wo/A#L 0E+09
0072560 WG SWFEW/ (2. UFGRAVE . GEFOIFFZ)
002570 CALL DELTR(&3100)
007580 DFI =P=F0
002590 peT =pP1
002600 IFCABS(DRPII.LE.EFSY GO TO 7600
002610 I1C1 =0
U07620 W0 =WL+DWO0
002630 2000 W2 =W0
002640 TCT =TCI+1
002650 IF(IC1,GE.3) GO TO 2800
0078660 W EWO/A% L, UE+09
002670 WG =WaW/(2,0#GRAV%3.6E403542)
UU2E80 CALCL DECTP(E31I007
002690 DP2 =P=P0
TTRUZICE T T DPT =0PZ
002710 IF(DP1#DP2) 2200,2600,2100
TO02T20° 2100 T WD =WI-TiWD
002730 GO TO 2000
002Z7%0 2200 IC2 =0
002750 2300 WO =CARS(DPLY#W2+ABS(DP2)#W1)/CARS(DPL1) +ABS(DP2))
TOnZTRO - W =WO/A#1,UE+09
002770 WG =WuW/(2.08GRAVH#3.6E+034%2)
ouZTsy CAULL DELTP{EIITU -
002790 ODPT =P=PO
T072800 [FCABSTOPTILELEFPSY GO TU 2600
002810 [C2 =]C2+1
U080 TFUICZ.GE2Z0) G T 2900
002830 IF(DPT#DP1) 2400+260G,2500
TTO0ZBAY 240D WZ =W(
002850 DP2 =DPT
—U0ZB60 GO TIT 2300
002870 2500 Wl =W0
“TO0ZEBO . DPT &PPT "




PNC SN952 80 -15

FACOM DSIV/F4 FORTRAN IV (GEY VvO04L09 CIRCUL DATE 81.01.19 TIME 11.35.06
002890 GO TO 2300
U02900 2600 TPRINT =2
002910 HEHDRM =1,0235E+01~(8,.025~MH1/1.0E+03)~{8,.24=H2/1.0E+03)
002920 TTTTWRTTE (6, 1207 TITLWODPT
002930 WRITE (6.130) ‘
“OU2940 T WRITE (6180 TOTTTTTT -
002950 WRITE (6,280 HEHDRM _
U02960 WRITE (6,190) ©
002970 WRITE (6,200 AA
R L) WRITE (&, 210V SPO 7"
002990 ' WRITE (6,220) Q1
—003000° ~ WRITE (6,1407 RNI1
0030190 WRITE (6.150) RN2
UO3070 j WRITE (6,160) RN3
003039 WRITE (6,170) RN4
003040 WRTTE (6,2507 TPT; TALPAA TRAG
003050 IFCIVULYE.ER.1) WRITE (6,260) VOPEN,YOPEN2
003060 "7 "WRTTE (%,270Y TFLUX
003070 G0 TO 1200
UU3080 2700 , WA ENATFT
003090 WO =WO+DW0
“003100 GO TU 1000
003110 2800 WRITE (6.,230) Wl
—OU31Z0 ) WO =WT
003130 _ DPT =DP1
ug31ag GD 10 2600

003150 2900 WRITE (6,240) WO
003160 TG YO Ze00
003170 3000 CONTINUE
003180 3100 RETURN
003190 100 FORMAT (//TX, Vst NDot,[4,5%,'" W0 =",E13,5,2X,'( TON/HOUR '/}
oU3Z00 110 FORMAT (775X, "RECALCULATIUN FTIR PRESSURE 0F EACH SECTION AT DELTA
003210 1P NEARLY EQUAL ZERD'/4X,73('='))

o030 120 FORMAT (77X, " &&# NI ,12,5x,-w0 =T ,E13.5,5X/TDELTA P =",E13.5377)
00323p 130 FORMAT (10X,*'PARAMETERS)
0032%0 140 FORMAT (15X, "DPFRIC COEFFICTENT L ecevvorsosansesnsenas' 21007 .70,
003250 1' RN1 O ',E12.9)

~U03ZR0 150 FORPAT (15X, 'DPALCE COEFFICIENT s eowravstcvecnnrnennn ! 7100 a'ls
003270 1t RN2 'LE12.5)

TTOURZBY T TED FORMAT (15X, "DPFORM COEFF ICTENT | s evescavasvosvannnne #10C 2" ),

003290 1t RN3 'LEL245)
003300 170 FORMAT {i5X, TDPBEND COEFFICTENT . irisesssvresseesess 715072705
003310 1'  RN& 'sE12.5)

Vo330 130 FORMAT (I5X.'"INLET TEMPAWRATURE AT TESTING STCTION w2107 LTS,
003330 1+ TN ',E12.5) . ’
“0033¢U""IVU__“FURMﬂT_TISX_THEﬁT FLUX CXW) ceersasven's1D(.TT,
- 003350 1t @ ',E12.5)
— 003380 TZOU  FORMAT (IEX"TSECTTUWIEAAREK‘UF_THWUTTEE_VIEVE__TT...-
003370 1 AA ',E12.5)
UUJJEO 210 FUORMA] (15X;'bPALtH tFFELI 'IIIlllll-.-.l'Il.'.l'.--"lj('O'J’
003390 © 1t SPO ',E12.5)
003400 2207 FORMAT (I5X,"COOUTNG RATE  eseawanssvananacnsssassncnennae #JUC .
003410 1,' 01 'LEL2.5)
'“DOSW?U_—ZSU__"FURMﬁT_T7IUX}TE‘*ERRUR‘EEIT“"P”EEUKE‘Ujﬁﬂﬁﬁrﬁ”EXTST__WI:TTEIS“ET
003430 240 FORMAT (/10X,'#=#ERROR ITERATION COUNT .GE. 20, W0=',E13.5)
vo3gda4p 200 FORMAT {I5X,TFUNCTION FAT TIFTTON (ITSARMAND A ELSE=M=NI T, I5177,
003450 it IPT 'L112/715X%,
0034670 TPYOPTION ON VOTU FRACTION (OSBANKOFF - I=CTL, 2=FAUSKE o evae ' #
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FACOM OSIV/F4 FORTRAN Iv (GE) VvO04L09 ~ CIRCUL DATE 81.01.19 TIME 11.35.06 .
003470 3' TALPHA ',112/15X,'OPTION ON RHO  (O=F (X, ALPHA),1=F(ALPHE)) ', 15
U03480 4Cv. 7,7V TRHII ".112%
003490 260  FORMAT (15X, 'VALVE OPENING ( V147 % ) seaussvaseceonns's25C7."),

T 003500 1Y VOPEN  ',E12,5/15X,'VALVE OPENING C VOOL % ) .. eveecseeeee:'s
003510 215C' .Y, VIPEN2 ',E12.5)

003520 270 FORMAT (15X, "PARAMETER ON HEAT-LOSS (I=UNDER CANS.Y T »I5C " 7r
003530 1' IFLUX ', 112 -

U03540 280  FORMAT (15X, "HETGHAT BETWEEN §7D & FUH OF HEATER (M) "715( . "3, 10¢
003550 1 "3,E12.5)

003560 END - ST
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. FACDM_QSIV/F4 FURTRAN Iv (GEY vO4LO09 DATE 81.01.19 TIME 11.35.06

003570 SUBROUTINE DELTP(#)
UQ3580 i COMMON JOPTN/ IPT » TALPHA » [RHO
003590 1 ,IBYPAS ,
0038600 C
003610 CALL TEST(L1000)
. 003620 CALL RISER({&I0Q0D

003630 CALL SDRUM
Ul364( CALL SDTTISC
003650 IFCIBYPAS ,E®R.0) CALL SuUsCOO0

T 003660 T TFCIBYPAS,E®.IY TALL SCBYPA
003670 CALL SCTOPH
U03680 CALL P -
003690 CALL PHTOTR
003700 CALL TRTOTIN
003710 - CALL INLET
003720 RETURN
003730 1000 RETURN 1

— UD3740 END



PNC SN952 80-15

FACOM OSIV/F4 FORTRAN TV (GE) vOo4Lad9 o  DATE 81.01.19 TIME

11-55.06
003750 REAL FUNCTION OPGRV=4(D]A,RHO.B)
003760 C B 5 3 T 9% 3% 25 0% TP 20 AFI0 0 4 35 3 37 35 35 94 3¢ 37 30 30 3 3 30 40 3 4 AR IR 2 3 S A0 0 SH AR S Sh A
003770 C Y PRESSURE DROP BY GROVE VALVE R
003780 C H#iH o T TIgRDLD9.03 0 T T KR T TTTTREE T
003790  © . s #naminritipe i ety 0 303 b fe 3 3 H I PR S b b dh S 2 b ap e e s b e
— 003800 COMMON 7TNPI7 ~ DUMI(3Y & 7 T T
003810 COMMON /CONS/ bUM2¢4) WG
UO3820 COMMION "/ INPZ/7 DUM3Ta) s RN3
003830 DPGRV =PDCGRV(DIAI#WG/RHO#1 0E=-04#(A/B)#u22RN3
CU3840 RETURN - T Tt T T T T
003850

END
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v

FACOM DSIV/F4 FQRTRAN v (GE) Vv04L09 DATE 81.01.19 TIME 11.35.06

003860 REAL FUNCTION DPORIF#4¢(DIA)

O03B7TO C R T T T R T T o T e T L R R R T E i
003880 C Harit PRESSURE DROP RY VENTUR] TUBE et
003890 ¢ [T TR R A TR TR R AT T R TR I TR L TR T DT TR R DY)
003900 COMMDN 2 INP1/ PO P WO

T0039I0 0 TFIDYALER.ILUEHDEY A =0,571.2E+05##2

003920 IF(DIALER, TLSE+0L) A =0_5/6.0E+04%x2
~0U3930 TFDTATEN,.S,UE+C1) =0,573.0E+04%22

003940 IF(DIALER,,8,0E+C1) A =0_5/1.5E+04%%2
U03950 € Eew AT === (KG/CM=¥2)7(KG/H) FFTE
003960 C 4 i WO -w= TON/H P
003970 C EX2s DPURTF === TKG/CMuxZ FraTED)
003980 DPNRIF =A#(WO%1 OE+03)#42

U03990 RETURN

004000 END
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FACOM DSIV/F4 FORTRAN v (GE> Vv04L09

____DATE 81.01.19 TIME

1135406,

064010 REAL FUNCTIDN DPTHV#4(DIA,RHD,.E)

004020 C T ar B 0 T R SLTE 0 35 39 36 9 3 9% 06 97 2 97 20 3135 33 22 3% 4% 35 40 46 6 36 35 06 3% 38 3% 2% 2F 2 A0 S BN R 2 S SR AR

004030 C 444t PRESSURE DROPp BY THROUTH VALVE Wwir
U004 www T T UTTIGERL09.03 0 0 KH T TR

co4050 C PR T E R TR L TR P L T RS R L E R X R R L
T040860  COMMON JINFL/7 7~ DUMIC3Y — LA T T S
00407p COMMON  /CONS/ DuM2 (4 # WG

CO4089 COMMON 7/INP27 DUM3(4) +BN3

C04090 DPTHV =PDCTHV(D]A)#WG/RHO%L.0E~04% (A/B)##24RN3
DUETOG—— RETURK — e e S S e S
. 004110 END
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FACOM NSIV/F4 FORTRAN [v (GE) v04L09 DATE 81.01,19 TIME 11.35.06
004120 REAL FUNCTION DPVQOLls4 (yOPEN,RHO.B)

U04T30 C [ Rk T A R T R T B DL L D R T R T R T T T R L R L R T A R
004140 C L3 PRESSURE DROP BY HTL vOQ1l it 3
004150 C F S N A BRI TR N P Y e T R 26 2R SE IR AN A A AR R SR AR R 4 9F A B
004160 COMMON /INP1/ DUM1(3) A

004170 COMMON " /7CONS/ DUMZ T4 P WG

004180 - COMMON /INP2/ DUM3 (&) +RN3

U041990 CPVDO0T =PCVOOI{VOPEN) #WG/RHO¥1 . 0E~D4# (A/B) # 8 2%¥RN3
004200 RETURN

004210 END




PNC SN952 80-15

FACOM 0S1V/F4 FORTRAN 1V (GE)  VOALO9 DATE #1.01.19 TIME 11.33.06

004220 REAL FUNCTION DPV14T#4 (yDPEN,RHD,BY

o0&230 < ***********%%**%%%%#*******%%***%**%**%*%**?*%%*%%***%*%*

004240 C #ER PRESSURE DROP RY HTL V147 P

00&25¢ C AR IR R AR N AP R R ER SN g R R R W R RO e R Rt T
004260 COMMON #INPL/ DUM1 (3} A

00E2TYTT 7 COMMON JCONST e TDUNTtEY T T AWe T T T o
004280 COMMON /INP2/ DUM3 (g2 SRN3

U04290 DPV14T =PCV147(vﬂPEN)-x-WG/P.HD’--‘l.OE-Oiw(A/R)%*Z-::—P‘NB

004300 RETURN

—OEITG - ——END T T T e
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 DATE 81.01.19 TIME 11.35.0¢

FACOM DSIV/F4 FORTRAN IV (GE) VO4L0O9

004320 SURROUTINE EJECT . : ]
TO083306 CNMMAON FTTTL/ TTTLECZ0Y S TDAY (2D 7 TCASE
- 004340 1 ,1P
004350 0 0 T TP ETRHL T -

004360 WRITE (6,100) ICASE,TITLE.IDAY,IP

T 00&370 7T T TRETURNTTT T T T ' .

004380 100 FORMAT ('1',4X,'CASE«',12,3X,20A4,10%X,2A4,5X,'PAGE."+13)

004390 END
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FACOM 0S1V/F4 FORTRAN IV (GE) Vv04L09 DATE 81.01.19 TIME 11.35.06
004400 REAL FUNCTION EMIU#4(TZ)
004E10 COMMIN 7 TNPL7 PO
004420 IF(PO.LE.5.0) GO TO 1000

T004430 TTT T T T TENTU 2(54292E-014(TT/ 1 0E+02) # 3-8 U282R (TZ/ 1. OET02) +5, 351
004440 1 y#1,0E-04

“TUgR45p 0 CRETURN S T T T T S .
004460 1000 EMIU =(4.17#CTZ/1,0E+02) #52=1,214E+01#(T2/1,0E+02)+
UOGETH i} T.0FIE+0 ) %1, E=04 _
004480 RETURN

T

_76_‘
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FACOM DsIv/F4 FORTRAN 1V (GE)Y VO04L09

DATE 81.01.19

TIME 11.35.06

004500 REAL FUNCTION ENTL#4{TZ)
—OU4510 COMMUON /7 INF17 FO
004520 REAL*8 NAME (2) :
004530 DIMENS FON CONTI(10) L CONZ (307 L CONITITY
004540 1 ~CON&(30) fCONZ22(3,10) LCONEGL(3,10)
U04530 EQUIVALENCE TCONZ (1Y, CONZZ (1,107
004560 1 ,CCONGCL) »CONSLG{L,L)D
004570 DATA TONI 75.0E+01 s T<0E+DL
004580 1 ,1.0E+02 #1.19F+02 #1.51E+02 s1,T79E+02
004590 2 ,2.11E+07 s 2.G9F+02 2 2. B4E+07 s 3, 16E+DZT
004600 DATA CON2 /T7.1624E=03 +6.51E-06
004610 T ,4%.17B6E=05 L I1777 7 3.6438E-02 ,3.95E=04%
004620 2 ,2.2144E~-01 +1.0163E=-02 ,1.6459E~0% s4, 0848
UD4630 3 ,9.T12E=~0G2 » 0. 06E-T4 s 16205 »1.9937E~01
004640 4 ,9.3841E-04 +2.52T8E+01 +»3.98048E-01 S1.74T7E-03
004650 5 ,5.1BG9E+01 LBL90TTE=DI T, E-C3 7 1. 033E+07
004660 6 »1.1759 r3.699E~03 +1.9089FE+02 »1,8793
U046 T0 T ,5.L12E-03 »3a201TE+0Z 7 2.7878 s 6. T09E=037
004680 DATA CONA /5.0E=p2 /0,2
00G690 T ,0.73 7 2.0 250 s 1.DE+01
004700 2 +2.0E+01 L4.0E+01 +T.0E+01 Pl 1E+02/
004710 DATA : TON% F-4.813T" 1.3224E+03
004720 1 ,1.2018E+04 +1.6981F+01 +3.56TRE+02 r 7351254062
T OudTIoTT 7 s3.9996E+0L L. ITZTTERDZ +6.1083E+01 FBUITEFDL
004740 3 ,4.1961E+01 STalll2 +8.6359E+01 +1.9355E+01
V0G50 g ,1.796% s 1. OBIREFC? 71.0320E+01 s 3.,0307F=T1
004760 5 ,1.29T1E+02 +6.0335 +8.641E~02 +1.5414E4+02
UD&7TT0 6 +3.5917 220 12E-02 r1.TI4GE+D2Z 7242939
V04780 T »T.977E=-03 »2a036TE+02 +1.5904 s2.,836E~-03/
004790 DATA NAME JTENTC ’ P 7
004800 IF{PD.LE.5.0) GO.TO 1500
U04BI0 TF(TZ.LE.0Y GO 1O 1100
004820 DO 1000 [ =1.10
UU4830 TF{TZ.CE.CONTI(IYY GO TO 1200
0o4840 1000 CONTINUE .
004850 1100  CALC ERROR(NANME, "TL SHOLD BE .GT.0 AND LLE. 316. 3
0048860 C sSTOP
004876 C
004880 1200 [T =1
COT890 PSAT =CONZZTI, 1) -CONZZ{ 2, T ST Z+CONZZU37 T #TLw%2
- 004900 bDn 1300 1 =1,10 .
004910 TFPSAT . LEL.CON3TID Y 6o 10 1400
004920 1300 CONTINUE
Us950 CALEL ERRURTNAME , TFSAT SHIUOCD BE <EE- 11D. )
00494y C STOP
UR950 C o oo/
004960 1400 11 =1 .
00497y ENTL =CONGATIZTIIFCUNGG (27 ITIRPSAT=CINGE T, TT I HPSATH#EZ
004980 RETURN
0UEY9g 1500 ENTIT=TZ
005000 RETURN
005010 END - T - T T
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FACOM BSIV/F& FORTRAN 1V (GE) VO4LO? ~ DATE R1.01.19 TIME 11.35.0¢

005020 SUBRDUT INE ERRNRCISUB., 1COMD

Uo503% f REAL*E IOV "7 777 JTsugl2y T T
- 005040 - WRITE (6,100) ISUR.ICOM :
TOP5050 0 0 7 RETURN T T

005060 100 FORMAT €'0',5¢*+#*),"ERRAR AT ',AB,A2,5("'='),6AR)
“ 003070 END ' ' o
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__FACOM 0S1V/F4 FORTRAN [V (GE) v04L09

DATE 81.01.19 TIME 11.35.04

005080 - REAL FUNCTION FAI#4(X,DP)
— 005090 COMMON 7CONS7 DUMCIRY ALPHA
005100 COMMUN Z0PTN/ 1e7
065110 TF(X.LELOY GNTH I500 7T
005120 IFCIPT.NEL1) GO TG 1400
——-gUS130 TF(ALPHALGELD CAND: ALPHALLE,.0.613 6T TO 1000~~~ T
005140 [FCALPHAL.GT.0.61 .AND, ALPHA,LE.0.9) GO TO. 110C
005150 TFTALPHALGT 0.9 +AND, ALPHA.LT.1.0Y GO T0O 1200
005160 GO TO 1500 '
TUOOBITE . I00GT T T T FAT SIS 0SXTEET/(T, OSALOHATFRL 47
005180 60 TO 1300 _
005190 " 71100 FAT =6 7RE=DTETi s0=Xy#627 (1. 0-ALPHAY##2 2
005200 G0 TO 1300
005210 1200 AT =T T3 T 0= 52/ (T 0=ALPHAY ¥ 1. 65
005220 1300 RETURN
005230 1500 CONTINUE T T T T :

0052490 FAT =1.0+(3.9E+03-1,96E+014#P )/ (6 T5+PIaX#4#(1.025~1.T4%Px
005250 I T IVOE=03) '
005260 RETURN
U05270 1500 FAT =T.0
005280 _ RETURN :
0529 C TEND T -



PNC SN852 80-15

fﬁgg@VDS{Y[Fa FORTRAN

IV (GE) V04L09 DATE 81.01.19 TIME 11.35.06

005300 REAL FUNCTION FAIBNDH4({x.P)
005310 C B R e AF AP A R Arr 2 e TP A R0 TE B e 0 S 3h S 3 S S M I R B ST R R R R AR
005320 C R TWo- PHASE FLOW MULTIPLIER IN 9QDEG HFNC S
TTTO05330 ¢ wEs T T TUBD OATA {E pHRESSURE (= T0 ATA ) e
005340 C 5484 1980.09,02 © KH 253
___UUSSSﬁ__C”7*EK¥¥¥EEEEE%%*#%%%%E%%?##E@%ﬁ*%ﬁ&*%@#ﬁ%%**k##%ﬁ%%%%#i*%*ﬁ*
G05360 DIMENSIDN DX{T) SHDFATC3,T)
UG5370 TATA DX 70.0 FP.oE-02
005380 l 15-OE"’02 IOnl 10.15 n'O.Z
005390 B I ¢ T I e . )
005400 DATA DFAT /1.0 s1.0
Ty JER: FI: A ¢ R P - 2. T I 2
005420 2 +5.1 PR ] 3.0 /8.
JOD 830 3 4603 AT y 1. E7E+0L fB.B
005440 4 ,6.3 «1.38F+01 +1l. OBF+01 ,8.0
005450 " 5, TWBBEF0T T LIJILERCL 7T, GIe7 T -
005460 IF(PaLT.5,0E+01 -0R. P.GT47.0E401) FAIBND =1.0
TTTOOBET0 T T TFMPLLTLSL0EFOT LOR, T PLAT . TL0E+01) RETURM. = B
Q05480 IF(X.GE.0.2) GO TD 1100
UgS&Y%0 o 1000 X =1,5
005500 IF(X.GE, DX(K) .AND. ¥ LT.DX(K+1)) J =K

005510 1000 CONTINOE

_FA150 DFAI(l:J)+(DFA1(l’J+1) =OFA1(1,J3)/(OX(J+1I=-DxXCII)#(

005520
005530 I 7 X=DX{Jgyy 7 77 -
005540 FAT6O =DFAL(2, 3+ (DFALIC2,J+1)Y=DFATC2,J20/(DXCJ+1I=0xr () y=(
0US550 1 X=TIR(J77
005560 FATTO -DFAI(3;J)+(DFAI(3,J+1) DFAI(S:J))/(PX(J+3)-PK(J)) (
U03570 Ty T TR=DROIYY o
005580 IF(P GE.5.0E+0L oAND, P LT 6 0E+01) FAIBRD —FA150+(FA160 FAI50)/
U05590 T1L0EFDYL#({P=5,0E+0T)
005600 IF(P GE,6.0E+01 +AND, P _LE.7,.0F+01) FAIRND =FAT6O+(FAITQ=FATLE)/
005610 1T 1., 0EF0Le(P=56.0E+01L)
005620 RETURN
TTUODB630 1L00 7T T UUTFAISO EDFATTLL, )+ (DFAT (L, TYSRFE (160 A (DX (T =DALE) YHETE DY

. 005640 1 (6))
COBBSG 7T TUUFATRD =DFAI(2,RYFIDFATITE,TY-DFAT(R, 620/ (X (7)) - DX(G))v(Y B34
005660 1 (6))
U05670 FATTO -D*Al();6)+(DFAI(3.?) NFAT (3,677 (DF{TI=-0X (6 I F{X=UX
Q05680 1 (6))
005690 TIF(PLGE.SLUEFOT SAND, PULT.E,.0E+01) FATBND SFATS0+{FAT&N-FATS0Y/
005700 1 1.0E+01#(P-5,0E+01)

TTTORSTIO T TR TPLGE 6L UEFOL  LANDL P ,LELT . CEFOLY FAIBND =FATRGH{FATTO-FATGUY/"

005720 1 1.0E+01#{(P-4.0E+01)
U05730 RETURH 1
005740 END




PNC SN952 80~ 15

FACOM 0S1V/F4 FORTRAN 1v (GE) v04L09 DATE 81.01.19 TIME 11.35.06
005750 REAL FUNCTION FLUX34(Z)
UU5T60  C
005770 COMMON /TITL/ TITLE(20) #IDAY(2) ¢ TCASE
005780 REAC TI L2 L3
005790 1 ,L4 L5 SLL1 L34
UO5800 COMMON 7 TRP17 PO WO pyAN
005810 1, : /D : +PH +MESH
05820 2 +AD +HAD »0D HI1
005830 3 ,L1 SAL FA2 _ ©,A3
UOSB4G &, KE 7A5 Y10 SL3%
005850 5 ,0D34 +ANG34 N ‘ ,@1
005860 & ,ASH Py S DSH SH3
005870 7 ,ASB _ L2 /D2 SH2
UOD8E0 B ,ANGSH »ASHS P D4
005890 9 ,H&4 +ASBR L5 /D5
~0U5900™ A ,A5 S SPACERCIED -, WOMAX ~DWO0
005910 B ,EPS SHTMP ' . 1PF PLLL
005920 CSDRT FART 7 ART 7IR1
005930 D ,DR2 SHR2 +AR2 +ZR2
005940 E 7 APT 7TFT ;DPT - FABZ
005950 F ,1P2 ,0P2
“0U5960 COMMON 7IRP27~""7T0 — PYY)
005970 1 ,SPO SRN1 ~RN2 : ~RN3
TO5980 2 ,»BN4 »OFEF » TFLUX
005990 ¢
06000 TFUTFLUX.NEL I GO TUIOG0
006010 FLUX =(@-1432E+01%(HF (P0)=2.0E+01)/(HF (T, 0E+01)=20))#PH/Ax
006020 1 1 5T38EF07
006030 RETURN
UUB0HG 1000 FLUX =0aPH7AFL.5T736E+02
006050 RETURN
U0B0860 END



PNC SN952 80 -15

FACOM 0S1V/F4 FORTRAN Iv (GE) VO4L09

 DATE 81.01.19

TIME 11.35.06 -

006070 REAL FUNCTION HF#4(P)
U0B0E0 REALFS NART (77
006090 DIMENSTON CONLCT) FCON2(42) LCON22¢6,7)

TO06100 0 T T EQUIVALENCE T T T T T T T T(TONZ (1) L COINZZC T, 1) B
006110 € : »
0TE120 DATA TTTTTUTTTRONLT Ty T s T T e
006130 1 ,1.0E+01 «2.0E+D1 f4a0E+01 T 0E+01
UUBTED ? +1.TE¥027 ]
006150 DATA CON? /1.812¢-01 #1,4082E+02
006160 1 . -5.75% P 3 59TER0 2T T T UBATSENDY T UL, E e
006170 2 ,8.6081E+01 +1.9577E+01 +=1.2965 »5 HREIE+D2
0U6180 3T LV ZTBIEROL T T LT TO0TAES0T T T L IL0BIAER0Z T T L, 03290 -
006190 4 ,=3,0302E-01 #5.3542E402 r=T7.2626 »1,8912E-01
06200 5 S 1,29 T71E+07 ;6.0335 =B 6E1E=D? 75 2213EF07
006210 6 ,=4,6165 +5.586E-02 fLa5414E402 »3.5917
O06220 TS m2LATIESU7 T U BIUEEIERDZ T T, =3.05048 2 1.68E=07
006230 8 ,1.7949E402 #242939 +~T.977E-03 C .4 .888E+02
00624y g ,=2.1505 AL BI2E-03 T T L 0FATEFOZ +1.5904 T
006250 A ,=2.836E-03 4. T067E+02 =1.6245 29.757€=04/
06260 DATA NAME 7THAF IR AR PR Ly an—
006270 IF(P.LE,5.06-02) GO T0 1C00

T 008280 T T TIFMPLLELOSDY GNOTO YTog T T T T T T T Tt
006290 IF(P.LE.0.8) GO TO 1200
Q06300 TFP.TE, 2,07 60 TO 1300 T
00631Q I8 =0
08320 GO 10 1500
006330 1000 HF =1.2018E+044p%u2+1,3224E+03%p=4 6131
006340 GO TOO1500 - - - T Tt
006350 1100 HF ==7,3572E+02+P#%#2+3,56T8E+024P+1.6%51E401
006360 GO TOTIE00 - T T
006370 1200 HF ==6.1083E+012P##2+1,127TE+024P+3.9966E+01
06380 GO TT T400 , :
006390 1300 HF ==T7.1114#P#4244.,1961E+01%P+6,417E+01

TTTO06A00 1400 RETURN - 77 T T T T T e e e T
006410 ENTRY HFG(P)

TTTO08%20 . TFIFLLELZLOY G0 T I800T T T T T T T T
006430 IR =3
OUeaag 1500 DO 1600 I =1,7
006450 IF(PLLEL,CONICIDY GN Tn 17C0
Uge46g 1600 CONTINUE — oo T T T T
006470 CALL ERROR(NAME,'PZ SHOULD BE .LE. 110 "
0UREEGTT erpp e L TR T B R R A
006490 1700 LI =1 :
V06500 - HF SCWN2 2 (IF TR, T T+ CaNZ 2 (2 + R, [ [J#F+CONZ 2 I+ TR, [ [ J#P w82
006510 RETURN - : '

T 006520 1800 T T T T THF =5, 5970 E%02-3. 34 T5E+0L #P+ 3 3T9RPERZ T T T T T T
006530 RETURN .

OUBSAG END o e e e e




PNC SN952-80-15

FACOM OSIV/F4& FORTRAN IV (GE) vO4L09

DATE 81.01.19

TIME 11.35.06

006550 SUBROUTINE [MDY(IDAY)
1013124 DTMENSTON DAY (23]
006570 ¢

006580 CALLDATETTDAYY ™
006590 RETURN

00600 ENDT -



PNC SN952 80-15

__FACOM DSIV/F4_FORTRAN IV (GE) VO4L09 ... .DATE B1.01.19 TIME 11.35.06

0oésl0 SUBROUTINE INLET ]
006620 COMMON /TTTL/ TITLECZ2D) , 1DAY (2] » ICASE
006630 REAL L1 L2 L3
B 4T 07 -7 ¢ N P - St I S [ I A R ¥ 1
006650 COMMON /INPl/ PO W0 - #LL
T 008660 1 /A TR T pH T T T T, MESH T T
006670 2 AD N +RAD ,DD SH
006680 3 ,L1 s AL PL.Y: +A3
006690 4 LA4 A5 rAé L35
006700 T 57,D3& T T T TTUJANG3I® . LNTTT T T T TRy T T
006710 6. »ASH L3 #DSH sH3
UC6720 T LASB B e % ey = 5 S
606730 8 ,ANGSH £ ASHS LG L4
UOBTED 9 L,H4  ALBR £1.D D5
006750 A ,H5 ,SPACFq(14) : ;WO”AX LDWG
006760 5, EPS . SWTMP S TRE P e s e e
006770 ¢ .DR1 HRY ;ARI +2R1
006780 o ,DR2 +HR2Z UL AR? T w2 T
006790 E ,AP1 SIP1 DP1 +AP2
Uiéa8l0 F +ZP2 s DPZ SEDP?
006810 COMMODN /INPZ/ T0 20 s AA
006820 1 ,5F0 »RNI o CUTLRNE T T T RNy T T
006830 2 JRN4
U06B40 “COMMON™/JCONS/7 —  GRAV ™7 Y A 5 T A E
006850 1 W PHG 2 : s T2
UOGHED Z2 P +H RHOT SFLUXT
006870 3 LRHD SPAT +RE DP(3)
U06880 4 LWWOTD) T - Cooommmmn -
006890 i CoMMON fOUTR/ WAR(200) SPARCZ00) FIPRINT :
008900 T CUOMMDN /BNDR7/ “T18Nbo1 S TBRDOZ T 7T TLIBNDOY T T
006910 1 S IBNDO4 » 1BNDOS + IBNDOE » IRNDOT
006920 2 ,IBRNDOE » IBNDOS , TBNDIO LBENDGI(30)
006930 3 L,BNDO2¢30) +BNDO3(¢30) +BNDO4 (30D +BNDOS(3D)
U0e94p 4 L,BNDT&(30) LHBNDQT (303 T ,BNDOF(30) LENDOT(3IGY T
006950 5 ,BND10(30) » 1SPMAX » 1SPUP +»ISPLP i
006960 COMMON /JOUALTT/ X oo
006970 C
J0s980 C FROM WREVIOUS TNLET TO THLET GF TESTING SECTION
006990 ELBO =9.46E-C1#gIN(PAL/2.0) #2242, O5*S]N(9A]/? 0)#ud
UoTo000 DPELBD =FELBOXELBUO,RAULL(TZI,APTY 7~ ° T
007010 DPFOR1 =PFORM(ASHS,APL1,RHNL(TZ)Y
ﬂwm#'i__*'mmmﬁFﬁﬂﬁ“" T T T e m e e
007030 C
UoTU%0 RE =A/APL#WHDP 1 JEMIU(TZI73.6E+06
007050 DPFRI1 =PFRIC(ZE1,DP1,RHOLLTZY, AP1) : .
L] DFAEAT =PBEAD{ZE1 . RADLCTTZY =LY~ S /e
007070 DPBENL =0
007080 “TF{IBNDO9,LE.OY GO T L1007~ T T T T T T T T
007090 Do 1000 I =1,1BNDQ9
Up7TI1I00 DPEEN] =DPBENI+PBEND(RRNOL{TZI DRI ,ENDOS{[),1.FE+02)J

007110 1000 CONTINUE
T 00712¢ TII0F TCONTINOE T T T T -

007130 P =P=DPFRI1-DPHfAl1-DPRENL

U0TI40 C - . o o T T
007150 DPFOR2 =PFORM(APL,AP2,RHOL(TZ))

0UTIED DFBENZ =0

0607170 IFCIBNDIC.LE.OY GO TD 1300

T 0pTIB0GT DO IZT0 T OSICIBNDIO T T T T e e




" PNC SN952 80-15

FACOM DSIV/F4 FORTRAN Iv (GE) VO4LO0S9 INLET DATE 81.01.19 TIME 11.35.06
007190 DPBEN2 =DPBEN2+PBEND(RHOL(TZ),DP2,BND10(1),1.BE+02)
007200 1200 CONTINUE

007210 1300 CONTINUE

007220 P =P-DPFIJRZ-DPBENZ

007230 C

O0T240 RE =A7APZHWREDP2/EMIU(TZI#3.6E=06

d07250 DPFRIZ =PFRIC(ZP2,EDP2,RHAOLCTZ) AP2)+1SPLP4SPFRIC(RHOL(TZ)
VUTZ60 TRP =P ) -

0072790 DPHEA2 =PHEAD(ZP2,RHOL(TZ),1)

007280 P =P=DPFRIZ-DPHEAZ

0p72%90 C ’ :

O07300 DPEEND =UPELBU+DPBENL+DPBENZ

007310 DPFRIC =DPFRI1+pPFRI2

UU 7320 DPHEAD =DPHLAIF(PHEAZ

007330 DPFORM =DPFOR1+pDPFOR2

007340 [FUTPRINT.EG.0J RETURN

007350 . CALL QUT1¢10.RPFRIC.DPBEND.DPHEAD,.DPFORM.P)

UUT360 RE TURN

007370 END




PNC SN952 80-15

FACDM DSIV/F4 FDRTRAN 1V (GE) V0409 DATE 81.01.19 TIME 11.35.06
007380 SUBRGUTINE [NPUTL ! .
UoT390 COMMON /TTTL/ TITLE (203 »IDAY(2) + TCASE
007400 REAL L1 L2 L3
007410 1,04 O T Y Y T
0o7a20 COMMON /1INP1/ PO S%0 £ZL
007430 1 LA T T L, T T PR T SJMESH T
007440 2 JAD +RAD DD PH1
vu0TE5] 3,11 . Al A2 - e A3
007470 5 D35 »ANG34 SN ___””",Nl' S
007480 6 +ASH o 2L3 +DSH £H3
007490 T ,ASB B2 -2 » ) Y = - B
007500 8 »ANGSH sASHS LG 04
007510 g ,He - »ASER 212 »D5
co7520 A LH5 +SPACERCL4) s WOMAX +DWO
007530 B LEPS FHTHMP P ] ) I
007540 C +DR1 HR1 sAR1 fIR1 .
007550 2 U ,DRZ (HRZ LARZ T T T LR T T
0o7560 E ,APL PRACH] DP1 e AP2
TOT7S5T0 F o P2 L OPT SEDPZ
007580 COMMON /1INP2/ TO T s AA
U0T59Q0 1 ,5F0 i +RNI +RN2 #RN3 ST
007600 2 ,RN4 )
Q07610 COMMON - /CONS/7 GRAV D ’ SOFTT T T T T
007620 1 ,v PRIS b7 £ TZ
U078630 2 +P : H »FHOT ] ’ HFLUXT
007640 3 ,RHD PAL +RE DPC3)
007650 & L,WWOT3) . T T
007660 COMMON /BNDR/ [BNDO1 +»1BNDO2 » IBNDO3
COT76T0 1 ,TBNDOE . [BNDO5 TLTIBRNDDE T T, TBNDOY
001680 2 ,IBNDOS- » IBNDOG LIBNDLO (BNDOLC(30)
COT890 3 L,BNDDZ{307 »BNDC3 307 ENDO4(30) LENDOS (307
007700 4 ,BNDOBE(30) +BNDOT(30) »BNDOB(30) £BNBOI(30)
007710 5 LBNDIGTS0Y ~ TS ISPMAXT T TS ISPURPT T T L TSPLE T T T
007720 REAL LBYPAS
007730 COFMMON JBYFAT DEYPAS h +ABYPAS T HBYPAS -
007740 1 JLBYPAS » IBNDBY SBNDBYP(30) .
. 007750 ~  REAL¥E i MSM{E5) LM0T (D) HM02(5)
007760 1 ,M03(5) HM08(5) »MO5(5) HM06(5)
007770 2 LMO0T(5) MOB(SY T 7 SMH09(5) TANIOEYT T
007780 3 ,M11(5) HAM1205) HM1305) PML4(3)
UoTigo 4 ,MIB{5) TTTLEIE(SY T T AMITE) +HM1B(5) -
007800 5 LM19(5) SHM20(5) £M21(5) PM2205)
UOTE10 & ,MZ3(5) FPRELY LS SM25(5) #M26(3)
007820 T AM2T(5)
007830 - DIMENSION 77 UTDDSN(¢EY T T oTrmrmmmemTm orme e
. 007840 C
OoT7850 ¢ T 0 T T "_
007860 CHusitsn BASIC DATA READ AND PRINT ROUITNE #swszn
vorgrg  C .
007880 C 0) INPUT DATA DATASET NAME
OUTB9G T T DATA T MOL ST UTTFVINLEY PRY » TESSURE (7 o
007900 1 ,'KG/CM2) ! #' caepane Flevicennal/
’UU?QID‘”““”‘D}T%”‘f ST Mg T T T T T T T IYFLOW RAT Y T T L, TE T LTON/HY
007920 1 ,'0UR)  ..° rlaenogana 7'onecanre'/
u07930 DATA MG3 FYNUMBEER OV +VF HIIDES T
007940 1 l' lu-uu-u' '--nu.uunl "Illl.lll./
TODT9SE T T T DATA T T T T T T TRy T T T TLENGTR YT T TRy T L W




PNC SN952 80 -15

FACOM OSIV/F4 FORTRAN 1V (GE)}

vO4L09. INPUT1 DATE 81.01.19 TIME 11.35.06
007960 1 ;'----.--- I'--...oo- r'.--qg---'/
ug79T70 - DATA MO5 FTHEATING 7 » "PERTMETE®
007980 1 'R LENGTH!' S MMy 7'encnunss'/
007999 DATA MO& /TEQUTVALLE? +"NT DTAMET
00&000 1 :'TER (MM)' " sesgvRE r -.--.-.-'
UG0BOU10 DATA M7 FYSECTTONAY »'L AREA (7
0og802¢ 1 ,'MM2y L. r'eecnaonn rlecaaneas'/
UoB030 DATA™ MO8 ZVHETGHT . (7 P TMMY L Lt
008040 l r'ru-n-u--' ’..-Il.lli‘ II----.---'/
008050 DATA M09 /YNUMBER O »'F BENDS ¥
008060 1 r"-ll-l-l' l’uu--.---' IllIIl.lll'/
Ug8CT0 DATA Mi0 JYBENDTNG ' TRADTUS (7
008080 ' 1 " ) (MM' I') wg®bn "l1lI.lll'/
U0BUY0 DATA . MI1 . TYSECTTONAT L AREATRY?
008100 1 I'ATID --' l'-l--.--o l'llcl-l-l./ N
U0BIln DATA ] M12 /TSECTIONAY 'L AREA (7
008120 1.7 l) (MM 1'2) .---' l'-c--.--u'/ )
U0B130 DATA MI3 /Y T P [
008140 1 l' 2). ' I' .ln-' !'l----uu-'/
Uug8iso DATA M14 rt T . [
008160 1. 3 ' " aves r'encennns'/
UOB1TO DATA . M15 FA i o! [
008180 1 ’l 4) ' I' avwEp "llll-lll'/
UOBIY0 DATA M16 I ' .t [
008200 1 f' 5) ' I. .o.-' l'llll-llh‘/
U08Z10 DATA MY 7T ' ! [
008220 1,'6) 0 . N :
008230 DATA M18 FTLENGTH 7 F(3)=-Ch40
008240 1 I. (MM) ' f'.u--.t--' l'----.---'/
Uo8Z50 DATA 19 JTDTAMETERT LT (30407
008260 l p. (MM) 1 ?'o-...o-- l'---i.---'/
VOBZ 0 DATA MZ0 /TBENDTNG 7 » VANGLE (D7
008280 1 I'EGREE)‘ ' I.--.-.---‘ I'.;ln-clﬂ'/ )
UgBZ270 DATA MZ1 JYNUMBER 01T »YF PTPES 7
008300 1 " sesanne’ l'-op..--- I'------.-'/
JOB31I0 - DATA M2 FTDTAMETER? » ¥ (MM) .
008320 1 I'lIlIll.l' "ln.-.l--' l'.---.---'/
VUB330 DATA M3 FTMAXTMUM 7 » TVALUE OF?
008340 1 ,' FLOW RA® #'TE (TON/! LVHOURY '/

— 008955 DATA - Mma o FUINCREMENT L TOFFL

008360 1 ,'W RATE (¢ » ' TON/HOUR! 2') aeees'/

—O0B370 DATA MZ5 7 TPERFISSTT - TBLE ERROY
008380 1. ,'R OF DEL! L'TA R L terazansel/
008390 DATA MZ6 7TPRINT IN° S TTERVAL *
008400 1 "-IO---.-' I"l--.'--' I'l---.nu-./
VUB41Q0 DATA MZ F"ND . (MY rTM) T e T
008420 l /'scenvensn’ ‘I'-n'.'i-.' 1'-.......'/

TTOURG3N T T DATA T TS PO Y T TR T Y T, YRESH YT ST T
008440 1 ,'PH v, tOLA oy L t L'IR1 't ,VHR1 '
UT8L450 Z s TURT T « VARL v 2 VIBNDOLY s TENDGLTT s VLR? ¥ # YHHYZ ¥
008460 3 ,'DR2 ' ,'ARZ * LVIBNDO2*  L'RNDPO2 ' L'L1 ' LTHL '
UUSHT0 & ;.00 T, TAD T YRAD YT L, YIBNGU3Y S YBNDO3 YA VAT T
008480 5 LAl T LvA3 'YL VAG ' ,tAS 1, tAR o LL34 '
OUB49D & , 034 T L TANG3® v TN T ,YIBNDO&T ~ ,YEBNDO4 T SV Y
008500 7 ,'H2 v,D2 v L'ASE t LtIBNDOS'  L'RNDOS ' L,'L3 !
UU8DI0 g »THS ¥ s USH ¥ 7 TASH T s VANGSHT Y
008520 9 ,'IBNDOG? +'BNDOg Sl ' » "H4 L

’ FYASHS YT UL VIBNDETY T T T SYBRDOT VT

_.g?_



.PNC SN952 80-15

FACOM DSIV/F4 FORTRAN IV (GE) VO04L09 INPUTL DATE 81.01.19 TIME 11.35.06
008540 B ,'L5 ' . 'H5 ' ,'D5 ' STASBR

008550 ¢ VTBNBOB” , TBNDOR JTIPL T DPL ¢

008560 D ,'APL - 'IBNDOY! ,'BNDO9Y L1ZP2
008570~ T E ,'DP2 Y L UAP2 T T TIANBTOT ,TBNDLG

008580 F »'SPACER! , VWOMAX ! ,1DWO ! JUEPS
O0B590 TG SVIPE v T YEDEY Y “YLRYPAST 2 THRYPAS

0c86a00 H ,'DBYPAS! . + PABYPASY ,'BNDBYR Y/

008610 AREA(DTAMETY =(BTAMET7Z, MRESFEN

008620 READ (5,100) DDSN

008630 C 1)
008640

“00BeS0 T

0ogeép C  2)

INTTIAL VALUE T o
READ (5,110) ?Q_EQiNESH__m

TEST SECTION

OUBET0
008680 C

“U08650 C 37

008700

READ (5,120) ZL,FH-/D-A

“UPPERPLENUM ~~ 7 T T T
READ (5,120) LL1

oUBTL0 €
008720 C 4)

RISER SECTION 1

U0BT30
008740

—oosTSOC ¢ °

008760 C 5)

READ (35,1307 ZKRI.HRI,DR1,TBNDOL
IF(IBNDOl GT. 0) READ (5, 120) (BNDOl([):!—l;IBNDOl)

RISER SECTION 2

“O0BYTO0 “READ (5, T130) IRZ,HR2,DR?,TBNDG2
008780 IFCIBNDD2,GT.0) READ (5,120) (BNDO2{I),[=1,IBNDO2)
QUB790 C

008800 C 67

" 2

0088290

DOWN COMMER

“READ (5,130) HI,LI-00,TRNDO3

“UUBB30 T -
008840 C T

IFCIBNDO3.GT.0) READ (5,120) (BND03(I1),1=1,IBND03)

BYPASS OF SUBCDOLER

UG0BEB30

READ (5,130) HRYPAS,LBYPAS,DEYPAS, TBNDBY

008860 IFCIBNDBY,.GT.0) READ (5,120) (BNDBYP(I),I1=1,1BNDBY)
“O08BTO T 0

008880 C 8) SUBCOOLER
“OO88Y0  READ (5,140)Y AL.A2.R3,/K§,A5,A6, L34;D34;ANGBG:N;IBNDO4
008900 IFCIBNDO4,GT.0Y READ (5,120 (BNDO4(1).1=1,1BNDO4)
008910 C

008920 . € 9)

SURCOOLER TO PREHEATER

READ (5,1307 LZ,H2,D2,TRNDGS
IFCIBNDO5.GT.0) READ (5,120) (BNDO5(I):]—1 IBNDOS)

008950
008960 € 10)

PREHEATER

UOBY 10

READ (5,150 L3,A3/05H,ANGSH, [BNDUS

008989 IF(IBNDO6, GT 0) READ (5,120) (BNDO6C1),1=1,IBNDO&)
“00B990" T -

009000 C 11) PREHEATER TO VALVE

TO90IG 77 READ (55,1307 L&, A%,D4%, TgﬁUUTA‘__

009020 IFCIBNDOT.GT.0) READ (5,120 (BNDOT(T1),[=1,1BNDQT)
Uo9030 C ‘

009040 C 12) VALUE TO INLET

009050 READ (5,1307 L5,H5-05,BNDOB

009060 IFCIBNDO8,.GT.,0)Y READ (5,120) (BNDO&(I),1=1.1BNDCSE)
og9oTeT T T T

009080 ¢ 13) LOWER PLENUM 1

Up9090 READ (5,110 ZP1,.DFL,.TBRNDODT

009100 _IF(IBNDO9.GT.0) READ (5,120] (BNDOSC1Y,1=1,1BNDOT)
o9l ¢ 7 T




"PNC SN952 80 -15

FACOM OSIV/F4 FORTRAN IV (GEY v04L09 “INPUT1 DATE 81,01.19 TIME 11.35.06
009120 € 14) LOWER PLENUM 2 :
UU09130 READ 15,150) ZP2-,DFZ2,EDPZ,APZ,BND1G,
009140 IF{IBNDL1O,GT.0) READ (5,1203 (BNDLOCIY »1=1,1BND1O)
U09156 C
009160 C 15) SPACER
009170 READ (5,180 [SPMAX,ISPUP,ISPLF "
0091890 IFCISPMAX.GT.0) READ (5,120) (SPACER({I),1=1,15PMAX)
009190 C .
009200 € 16) 0QTHERS
GO9710 READ (55,1303 WOMAX,DWO,EPS.,IPF T T T
009220 C :
U09230 ABYPAS =AREA(DBYPAS) -
009240 ) AR1 =AREA(DR1)
009250 . ARZ =AREA(DRZ)
009260 . AD =AREA(DD)
005270 ASH =AREA{DSHY} -
009280 ASB =AREA(D2)
009790 ASHS =AREATDEY
009300 ASBR =AREA(DS)
U093I0 APT EAREA(DFI,
009320 RAD =A/AD
009330 D7 =ZL/FCOAT(MESHD “ B
009340 ICASE =C
U09350 ) WTHP =W0
009360 C .
009370 — WRITE (6-170) DDSH
009380 CALL IMDY(IDAY}
009390 CALL TIPAGEC(LINED -
009400 WRITE (6,200%
009510 WRITE (6, TI80) MOL,MSM{TY,FC -
009420 WRITE (6,180) M02,MSM(2),WO
009430 WRITE (671907 M03,MSM{ 33 sMESH
009440 WRITE (6,210}
009450 WRTTE (&7 I80Y MO4,MSMUEY,ZL T B
009460 WRITE (6,180) MO5,MSM(5),.PH
009470 WRITE (6,1507_M067MSHT€37U“"**’““_‘“"”W”““_”"*ﬂ”’“__"““”*”*‘—'
009480 WRITE (6,180) MOT,MSHM(T) A
009490 WRITE (&,2207
009500 WRITE (6,180) MO&,MSM(8y,LL1
—ou9sIin WRITE 16,2307 ST T T T T
: 009520 WRITE (6,180) M04,MSM(9).,IRL
.___009536*””_“'*WPTTE—TE;Iﬂbﬁ'FUETMSHTIOTFHRI'”W'% T T T T T e
009540 . WRITE (6,180) Mp6,MSHM(11),DR1
PIEETY) WRITE (671807 MOT,MSH {12 7ART
009560 IFCIBNDOL.LELOQY GN TO 1100
T095 70 ’"WﬁTTE“TETI?OT"HU?iMSM(ij?Tgﬂbﬁi_""”’*""“”'*‘V"“m“—‘"‘"‘ﬁd'”_“
009580 DN-1000 I =1,1BNDOL
009590 '_“"WRTTE'(671805’HID}MSV(TES}BNDﬁifTﬁ’“"__""”’*“"“_"""**“'“'""7”
009600 WRITE (6.,360) 1
UO9610 -~ 1000  CONTINUE
009620 60 TO 1200
___ﬂ09636"_IIDD”‘WRTTE'16;3707'M09;MSM(I§)”' - T T T T T T T
009640 1200 LINE =20+1BNDO1
—eme—— TS T INE SR TNE+THTERDOZ R T T “‘
009660 IFC(LINE.LEL55) G0N T 13q0
009610 CALC TIPFAGELLINEY
009680 LINE =LINE+7+[P1DOZ

009690 1300 T CONTINUE



PNC SNO52 80 ~15

FACOM 0SIV/F4 FORTRAN [v. (GE) VO4LO9  INPUTL DATE 81.01.19

TIME 11.35.06 .
009700 WRITE (6,240) :
009710 WRITE (6,180 MO&4,MSM(153,.R2
009720 WRITE (6,180) M08,MSM(1g),HR2
TO09T30 T WRITE (6.1B0Y MO&,MSM(17)Y.DR2 -
009740 WRITE (6,180) M07,MSM(18),AR2
TOU05750  IFUIBNDDZLLE.O) GO TO 1500 B
009760 WRITE (6,190) MO9,M5M(19), IBNDO2
T03770 B0 1400 1 =1,IRNDOZ
009780 WRITE (6,180) M10,MSM(20),BNDO2(I)
009790 T MRITE (&,3E0Y T T T
009800 1400 -CONTINUE
009810~ GO TO 18O T T -
Q09820 1500 WRITE (6.370) M09 MSM({1g)
UU9E30 1é00 CTRE =LIREFE+TRALDS
009840 IF(LINE,LE.S%) GO TO 1700
009850 CALL TIPAGE(LINEY 77
009860 L!NE LINE+8+IRND03
TU0YBT0 1700 CONTINUE — 77— 7 ) -
009880 WRITE (6,250)
09890 WRITE (&, 180 FHO4G,MSM{P{I7LT
009900 WRITE (6,180 MO8,MSM(22),H1
009910 WRTTE (&6,1B03Y M06,MSM{237,DD
009920 WRITE (6,180) MOT,M3M(24).,4D
TUQ9930 T T WRITE (& LB UY RIT,MSM (75} /RAD
009940 IF(IBNDO3.LE.O)Y GD TO 1900
00995G . WRTTE UG » 1907, M09, MSMUZ5 T TRNDD3
009960 DO 1800 I =1.,1BNDO3
UO9970 TWRITTE U6,IB0Y MIU MESM{ZTY -BNDO3CT )
~009980 WRITE (6.360) ! ’
009990 1800 CONTINUE™ ~—— ~
C10000 Ggn TO 2000
OTOULY™ 1900 “WRTTE (&,3707 MOT,MsMT2g7
010020 2000 LINE =LINE+7+184DBY
010030 } IF{CINE.LE.55) GO 10 21g0
010040 CAL.L TIPAGEC(LINE?
TUI0050 LIKE sLUTNEFTFTBRNDBY
010060 2100 CONTINUE
010070 WRTTE (6,260)
0100890 WRITE (6,180) MO4,MSM(81),LBYPAS
TUI0090 T T WRITE (&,1807 MOB,MSM({E3)1,HEYFAS
0101090 WRITE (6,180) MO6,MSM(83),DBYPAS
UI0110 WEITE (6,1807 MOT,MSW(R4),ABYPAS
010120 IFCIBNDBY .LELQ) GD TCQ 2300
010130 WRITE (&, 1907 MOY,MSM{A5) 7 [BNDEY
010140 Do 2200 1 =1,IBNDRY
010150 TTWRITE {8V IBOY MIC, MSM?2€7,BNDBYQ(T3
010160 WRITE (&6.,360) 1
TOIOITY 2200 CONTINOE
010180 60 TO 2400
UIOIY0 2300 WRITE (65,3707 MOI,MSM{75)
010200 2400 LINE =LIME+13+[RNDO4
T010210  IF(LINE,LE.55) GO TIT 2540
010220 CALL TIPAGECLINED
TUI0Z30 - TLTNE SCINEFI3+TRNDD#
010240 2500 CONTINUE
UI0750 WRTTE (86,2707
010260 WRITE (6,180) M12,MS5M(2R),A1
TTOY0ZTOT T T WRITE (6,180) MI3,MSM{Z5),A2




PNC SN952 80 -15

FACOM QSIV/F4 FﬂPTRAN Iv (GE) v04LQ9 CINPUT1  DATE 81.01,19 TIME 11.35.06

010280 WRITE (6,180) M14,MSMC30),A3
UIC290 WRITE (671807 FI5,MSH(317A%
, 010300 WRITE (6.,180) M16,M8M{323),A5
‘fiJfUSI@‘"*““_’WWQTTE‘TETTBUS“MIT?MS“T3§);AG’"
010320 WRITE (&6,180) M1B8,MSM(34).,1.34
— 010330 WRTTE (&,180Y HMI9,MSH{A8Y,D34
x 010340 WRITE (6,180) M20,MSM(34),ANG34
010350 WRTTE (&,190) W21 MSH{37),N
010360 IFCIBNDO4  LE.O) GO TD 2700
T OI0370 WRITE (6, 190) MUY, MSMUAEY, TBNDTE
010380 © D 2600 1 =1.1BNDOA
010390 WRTTE (6,180 WMED,MSH{ISY,BNDOETTY
010400 = WRITE (6,360) I
—O0I04Ig 2600 CORTINUE
010420 60 Ta 2800
TOI0A30 2700 WRITE U8 370) MOT.,MSM(38) T
010440 2800 LINE =LINE+T7+1RNDOS
U10450 [FYCTNE.LCE.5%3 GU TU 72900
010460 CALL TIPAGF(LINE)
UI04TD CINE =L ITNEFT+IBNDUR
010480 2900 CONTINUE
T OI0490 0 WRITE (&,ZBCY T
010500 WRITE (6,180) MD&4,MSM(40),L2
- TOIO05I0 WRITE 1%, 180) WMOH,MSH{E1),HZ
010520 WRITE (6,180) M22,MSM(42),D2
UIUS30 WRITE (671800 MOT,MSH{%3) - ASH
010540 IFCIBNDOS . LELOY GO TO 3100
TOI0550 WRTTE (6,190Y HO9,MSHET44) /7 1BNDOS
010560 DO 3000 I =1.,IBNDOQS
UIDSTO WRITE (&-180) W10, MSHM¢45Y,BNDGS (T} -
010580 WRITE (&,360) 1
UI0590 3000  GOUNTINUE
010600 60 TO 3200
. TTO106I0 31007 WRITE T6,3707 MOY ,MSMTEE) )
010620 3200 ILINE =LINE+B+[BNDOG
— 010830 IFICINEL.TE.55) GU TO 3350
010640 CALL TIPAGEC(LINEY
010650 [TRE =L INEFSFTRADUS
010660 3300 CONTINUE
TTOI0ETO WRITE (&.,72900 ~  °
010680 : WRITE (6,180) MO4,MSM(4g3,13
MR I T WRITE {6,1807 MOB,MSM{&TY, H3
010700 WRITE (6.,180) M22,MSM(48),DSH
UTU 710 WHTTE {&-,180) MO ,MoMT4G) - ASH
010720 WRITE (6.,180) M20, MSM(So);ANGSH
CTU730 CTTFUIBRDDG.LELO)Y G "TO 3500 T
010740 WRITE (6,190) MOG,MSM(51),1BNDOG
010750 N 3F00 1 =1, IBNDOE T
010760 WRITE (6,180) M10,MSM(52),8NDO6(T)
OIoTTE WRTTE (6,3607 1
010780 3400 CONTINUE
TOT0790 0 G0 TOU36U0 - T
010800 3500 WR[TE (6,370) MO9,MSM(51)
T TODI0BIg 3B00 Tt INE =UINEFTFIRNDOT 0 0T
010820 {F(LINE,LE.55) 600 TO 3700
UTO830 CALC TTPAGE(LINE?
010849 L INE ~LINE+T+!BNDOT

“CULO850  ATO0 CCONTINUES™ T T T



PNC SN952 80-15

FACOM ASIV/F4 FORTRAN 1V (GE) v0zL09 INPUTL DATE £21.01.19 TIME 11.35%.06
010860 WRITE (6,300)
UI0B70 WHITE (6-180Y MO%,MSM{53Y (&
010880 WRITE (6,180) MOH,MSM(54),H4
T O0I089D TVWRTTE (86,1807 M22,MSH(55Y 0%
010900 WRITE (6,180) MOT,MSM(54) +ASHS
010919 TIFTIBNDOT,LELGY GN TO 300" — © 7 rmTmii e e
010920 WRITE (6,190) MOS,MSM(57),1BNDOT
010930 DO 3800 T =T/ TBNDT?
010940 WRITE (6,180) MlO:MSM(SB):BNDOT(I)
UIi0950 TWRITE (&L I60Y - T
010960 3800 CONTINUE
—UIogTo TGO TOTHEODL T T T TS S e -

010980 3900

WRITE (6.370) MQ9,MSM(57)

Ui09%0 4000
011000

T OII0Lg T

011020

, CTRE =LCTINEF 7+ 1BHN008

IFCLEINELLE.55) GD TO 4100

CALLUTYPAGE(LTINEY — 77
LINE =LINE+7+[BNDOS

T OTTO30 ™ #1007 CONTINDE™ 777777

011040 WRITE (6.310)
011050 WRTTE (&,180) MC4,MS5M{537),0L3
011060 WRITE (6,180) MOB.,MSM(60) ,HS
TOTI0TO WRTTE (86,1800 ™MZZ,PM5M{RYT.O5 77 B
011080 WRITE (6,180 MOT,MSM(é&2), ASHER
UII109¢ [FUTBROOB,LE. QY GO TO 4300 ) T T o
011100 WRITE (6,190) M0O9,MS5M{63),1BNDOB
UTTI110 L 4200 T =1,.1BNDDS
011120 WRITE (6,180) M10, MSM(64)  BNDOBCT)
T oIIIYe T WRITE (6,360 T 77 ) N T T T
011140 4200 <CONTINUE
UIII50 GO TUO 4400 o N o T

011160 4300

WRITE (6,370} M0O9,MSM(e3)

U11170 &44GC
011180

LINE =L THNEF&+TENDOG
IF(LINE,LE:55) GO TQ 4500

OT1190
011200

TTOII210 4500 CCONTINUE — — 7 T T T e e

TCALL TTIPAGECLTINEY
LINE =LINE+6+IRNDOY

011220 WRITE (6,320}
011730 WRITE (&6-L80) MOB,M3M{&5),ZP1 -
011240 WRITE (6,180) MO6.MSM(44).DP1
TTUOTIZSE WRITE (6,180) MOT, MSM{B Y, AP —~ —~—~— — — 7T I
011260 IFCIBNDOS . LEL0Q) GO T 4700
UI1Z7¢C WRTITE (6-19070 MO9,MSH(RET,JBNDOG T )
011280 DO 4600 I =1.1BNDOS
UIIZ90 WRITE (66,1807 MIU - ASHTETY, BRNDUSTTY
011300 WRITE (6.360) I

T UII3I0 %600

011320

TTTOII330 0 &700 WRITE (&.370) MO9LMSMTERY T T T

011340 4800

GD TO 4800

LINE =LINE+6+1BND1O

CBNTTRUE — - F = = emm e m

UTI350 [F{LINELE .35 6T Vi &350

011369 CALL TIPAGE(LINE?

T UIIET O TLTNE =L TINE¥6+FRNDIOD T T T T T T
011380 4900 CONTINUE

TOILIg T S WRTITE (6,330 77— 0 7T . N o
. 011400 WRITE (6,180) MO8,MSM(T0),ZP2

Ull410 WRITTE Te,180) M2 ,FMoMUTIT-DOF?

011420 WRITE (6,180) MO&,MSM(80),EDP2

OTI43¢ WRTTE (6,180 MOT7,MSM{T2Y,AF? T o -



PNC SN952 80 -15

FACOM DSIV/F4 FORTRAN Iv (GEY V0409 TNPUTL1 DATE 81.61.19 TIME 11.35.06

011440 IFCIBND10,LE.LOY GO TO 5100
UTT450 WRITE (56,1907 M0J,MSM(T3), IBNDIC
_ 011460 DO 5000 1 =1,IBND1D
—OII&75 " WRITE (&,180) MIU;MSM(T7%),BNDI0CT)
011480 WRITE (6,2360) I
“TOT1F90 5000 CONTINUE
011500 GO TO 5200
011510 ~5I00 WRITE (67,3707 M09, MSM(T3Y
011520 5200 LINE =LINE+2+ISPMAX
011530 TF(CINE,LEL55) GO T0 5360
011540 CALL TIPAGE(LINE}
""" VIIS50 [TNE =L INE+2+ SpMAX
011560 5300 CONTINUE
0TTS70 WRTTE (86,3400
011580 DO 5400 1 =1,1SPMAX
~OTI5%H WRITE (871807 M2T,MSH(75) »SPACERTTY
011600 : WRITE (6.,380) [
UI1610 5500 CONTTNUE .
011620 . LINE =LINE+6
UITE30 TFICTNE.GT.557 CALL TIPAGE(LINEY
011640 WRITE (6,350)
0T1650 WRTTE (6, 1807 M23,MSH{T67 - WOMAX
011660 WRITE (6,180) M24,MSM(77),DN0
Ulleio WRITE (86,1807 M25,MSHM{TgY,EFPS
011680 WRITE €6,190) M26,MSM(79), IPF
UI1bY0 C
011700 C
Ul171Q RETURN

011720 100 FORMAT (5A4)

011730 110 FORMAT (ZE10,0,.110)
011740 120 FORMAT (8E10.0)

UTITS0 1307 FORMAT (3EIU.0.1107
011760 140 FORMAT (8E10,0/E10.0,2110)

OIT770 ~I50 FORMAT (4E1UL,0,110)
011780 160 FORMAT (3110}

QI1790 170 FORMAT ("1, 22(/ T - 31%, 500 # ) /41X, 50" # ), 50X, 5 ¥} /741X, 507 =),
011800 1' INPUT DATA SET = ',5A4,2X.5¢ " #"3/41X,5( %) ,40X,5( #*)/41X,50(

0TI81I0 TYEYY) ,
011820 180 FORMAT (15X,5A8,200'."),A6,4X,E12.5)

UTI830 190  FURMAT (ISX,5AB,200 . "V, A6, 4X, 1127
011840 200 FORMAT (/10Xx,'1, [NITIA_ VALUE')

OTI®SQ 210 FORMAT{7IOX, "2, TEST SECTTONT)
011860 220 FORMAT (/10X,'3. UFPER pLENUM®)

OITI8Ty 230  FURMAT (710X, 74, RISER SECTIONT™)
011880 240  FORMAT (/10X.'5, RISER SECTION 24)

ORI 250 T FORMAT (/10X776, COWN TOMMERY)
: 011900 260 FORMAT (/10X,'7. BYPASS 0OF SCUCOOLER')

01IT9I0 2707 FORWAT (7IUX, '8, SUBCONLERTJ
011920 280  FORMAT (/10X,'9. SUBCOOLER TOo PREHEATER!')

OITY30 2907 FORMAT (79%,"10. PREALATERT)
011940 300 FORMAT (/9X,'11, PREHEATER TO VALVE")

CTTTUTII9S0 310 FORMAT (79X, TIZ. VALVE TOD O TRLET ')
011960 320 FORMAT (/9X,*13, LOWER pPLENUM 1')

TUOLIYTg 330 T FORMAT /IR, IH, LUWER PLERNUM 277
C11980 340 FORMAT (/9X,*15, SPACER POSITIONS')

GIT990 — 350  FORMAT (79X, '16, OTHERST)
012000 360  FORMAT ('+',30X,12)

TOTZ0T0 370 FORMAT “(I5X,5A8, 2007 ), A6, 94X, NIONE™)




 PNC SN952 80 -15

__ FACOM OS1V/F4 FORTRAN IV (GE) V04L09 ~ INPUT1 DATE 81.01.19 TIME 11.35.06

012020 380 FORMAT (1+7,17X,12)

012030 END

— 04 —




PNC SN952 80 - 15

FACOM 0SI1V/F4 FDRTRAN 1V (GE)Y VvO4LD9 DATE 81.01,19 TIME 11.35.06

012040 SUBROUTINE INPUTZ
—UTZ050 COMMON 7TITL/ TTTLE(Z20) L IDAYTZ) + ICASE
) 012060 REAL L1 o a2 L3
T 017070 1,4 L5 LELT L34
012080 COMMON. £ INPL/ PO LW rZL
L TTTOIZ090 1T LA T 0 +PH »MESH
' 012100 2 JAD +RAD » D0 SH1
U121I0 3,01 s AL T sAZ sA3
012120 4 LAL SA5 #AE L35
‘WZDb 5 JDB‘F—_-“_ 'ANL134 - ’N . I‘\")l
012140 & +ASH L3 . +DSH +H3
TTTO1IZIS0 T AASE 172 2 FH2
012160 B ,ANGSH s ASHS LG D4
UI2170 T ,H% £ ASEBR LD : +DS
012180 A LH5 +SPACER(14) SHDOMAX +DWO
012190 B LEPS - LWTHP + IPF SLLE
012200 ¢ .DRL +HRL ' +AR1 +IRL
012210 b ,DR2 - LHRZ FARZ FIRZ
012220 E ,APL +IPY (DP1 rAP2
TIZ2230 FsZP2 ‘ s DPZ
0122490 COMMON /INP2/ To - o P AA
TTUIZZ5H I ,5P0 »RENT s RNZ SRNZ
012260 -2 ,RN& +SPEF L IFLUX
02T cOMHON 7CNNS7 GRAV FINYA D71
0122890 1 .M PHWG 7 fTZ
Ul2Z2290 Z fF s H SRADT. SHFLUXT
012300 3 ,RHO +PAL +RE DP(3)
UIZ310 4 WWO(3) -
012320 COMMON ZOPTN/ IPT » TALPHA » IRHO
012330 1 ,TBYPAS
012349 COMMON /VULVE/ IVULVE »VOPEN »VOPEN2
U235 C
012360 [CASE =]CASE+]1
UI1Z2370 READ (5,100,END=1000) TJ]TLE
012380 READ (5,110.,END=1000) T0,0,AA,SP0,01,RN1,RN2,RN3,RN4

“TOIZ39Y T READUS,901.END=99) HEHORM

012400  C [F(HEHDRM.LE.2210.3 Hl=0.
V12410 C TFHERDRM,.LE 7210, 7" H2=3 280 ., ~(Z210. ~HEHDRM)
912420 C IF(HEHDRM,GT,2210,) H1=HEHDRM=2210.

TTOIZEI0 T TF(HEHDRM,GT 2210, 7 HZ=8240.

012449 READ (5,130,END=1000) IpT,IALPHA,IRHO, IVULVE, IFLUX,[BYPAS
012450 READ (5,120, END=10007 VIWEN, VOPER?
012460 CALL EJECT
0T2470 HERURM =1.0235E+0I={8,U25-RL/ I, 0E+03T=CE 28=RZ7/1.0E+037
012480 WRITE (6.,140)
¢~ WRITE (8715007 1O
012500 WRITE (6,270) HEHDRM
UIZ510 WRTTE (86,1807 @
012520 WRITE (6,170) AA
012530 WRTTE (6,180 SPU
012540 WRITE (6,190) @1
TOIZ8BG T TWRTTE (6, 2003TRNIT T
012560 WRITE (6,210) RN2
012570 T WRITETU8,220) RN3 T
012580 WRITE (6,230 RN4
012590 WRITE (6, 2407 IPT,TALPRA,TRAD
012600 IFCIVULVELE®.1) WRITE (4,.250) VOPEN,VOPENZ
012610 WRITE {B/ZE0) TFLUXFIBYPAS -




PNC SN952 80-15

~ FACOM 0SIV/F4 FORTRAN IV (GE) V04L09 - [NPUT2 DATE R1.01.19 TI%E 11.35.06

012620 C
012630 WO =WTMP
012640 Dz1 =07
012650 "RETURN I h
012660 C -
o 01Zeve 1000 sTOP O T T T o B T T ) T
012680 C
017690 C

012700 100 - FORMAT (20A4) :
TOIZT7I0 I10 7 FORMAT (S5E1C0.GL&ERLDY T T
012729 120 FORMAT (2E1C.0»
T O0I7730 130 FORMAT (7150 - T
012740 . 140 FORMAT (78X, t##s CASE DATA #n#'/)

012750 150 FORMAT (15X, TINLET TEMPARATURE AT 775 (DEGY we' e 10CT T}

012760 1* 70 '1E12.5) _
OI2770 160 FORMAT CI5X”HEAT FLUX ™ UKW T 7 eea o dlo o 5¢m ",
012780 1t @ ' E12.5)

~UL2796 T70  FORMAT (I5% "SECTTONAL “AREA OF TAROTTLE VALVE ~(HM2) T,15¢" .73,
012800 1'  AA ',E12.5)
O178I0 180  FORMAT (15X, SPACER FFFECT Liescenvsenvecsorncsacaas #15C ")
012820 1' SPO ',E12.5)

UIZ830 190 FORMAT (15X, "COULTNG RATE ecvucosesasonensossaananmoracnnal +10(" )
012840 l);_ @1 t,E12.5)

TTUIZEs0 2007 FWPHKT“15X,TDPFRTC COFEFTCTENT  ooosesosvarsrooeensoe ' #15CF. "3, 7
012860 1' RNi1 'yE12.52
o1287¢ 210 FORMAT (15X, *DPACCE COEFFICIENT  ceccccecavavonsncrne' #7120 o' )s
012880 1' RN2 '4E12.5)

T UIZBY0 220 FORMAT (15X, "BPFORNM COFEFTCTENT i ierresavcroracannus 2150 7TI7
012900 1' RN3 ',E12.5)

TO0TZ910 230 ““FﬁRﬂWT_TISYTTUFEEND"CHE?FTtTENT' eeununcscauresvesennae FL0(0" 2",

012920 1' RN4 '+E12.5)
012930 240 FORMAT (15X, "FUNCTION FA UpTTﬁ___TI_K?_KN5_FESE_W:WTT——ITT_TT___—~
012940 1+ 1PT 'L112/15X,
012950 Z'OPTION ON VOID FRACTION (O=BANKOFF,I=CTL,2=FAUSKE) cuweu?y
012960 3 TALPHA 'L, 112/15X,'0PTEON OWN RHO  (O=F (X, ALPHA) ,1=F (ALPHAD ) ', 15
C12970 BV Ty, Y TIRADT T YL T T T N T T T
012980 250 FORMAT (15X, 'VULVE OPEMING ( V147 % ) scoscesseneaa'rl30',. %),
012990 IV VOPEN VSEIZCETIDXN,VVULVE OPENTNG ¢ VOOUI % ) aecsasuscnaen’ s
613000 215(':"),"' VOPENZ ',E12.5)

T 013010 260 FORMAT (15X, "OPTION DN HEAT LSS~ (I=UNDER CTONS.T '»15(7.Y7. "
013020 1 TFLUX ',112/15X,*0pTION ON SUBCOOLER (0=5CL.,1=BYPASS) ‘.15
U13030 2ZUY.7),Y T IBYPAS  Y,1123 —ooTmmymrmmm T e e

013040 270 FORMAT (i5X,'HEIGHT BETWEEN s/0 & ENH 0F HEATER (M) *,15(0',.*),10(
U13050 17T VI3 .t12.53
13060 END




PNC SN952 80 -15

©_ FACOM OSIV/F4 FORTRAN IV (GE) VO4LO9  _ _  DATE 81.01.19 TIME 11.35.06

013070 SUBROUYTINE DUTL(N,DPFRIC-DPBEND,DPHMEAD,DPFORM,P)
U13080 DIMENSTON NAME(3,123 ]
013090 DATA NAME JVTEST »'=SEC!

_-UH] (jo 777*1‘““;"'1'[‘\]""_!'_'_____'_'_‘ R'I_SE'u T - "fl—Rﬂﬁ' I "?""___T"'"_"'_ T o
013110 2 +'STEA! +'M DR PPUM ,'S.0.

013120 3,1=5,CY TN Ty T YsURGYy T T T qpo Ty T
013130 4 ,! ' '.'S.C.' PRAEI=IN 1] ' t
Uil3140 5 A TPREH? s TEATE PREL ¥ s TP Ha ¥
013150 6 =T,V P ' 2TV PRSI
013160 T 7 ' ”7__—,']NLE' B 1
013170 8 ,'TOTA" L I t S tBYPAY

13180 9,755 07 - PILA I Y ol I AU SR e e e e —
013190 DATA PFRIC +PHEAD +PFORM
Ul3200 1T ,PBEND 350,07
013210 DPTOTA =DPFRIC+DPHEAD+DPFORM+DPREND
013220 WRITE "(&,100Y (NAME{] , Ny, 1=1,3Y,0PEEAD ,DPFRIC,DPREEND + DPFNRM,OPTITA
013230 1 P :
Ul3Z40 PFRIC =PFFRTC¥DPFRIC ~ ~— ~ 7~ oo o o e e
013250 : PREND =PBEND+DPREND
013260 PHEAD =PHLAD+DPHEAD

- 013270 PFORM =pFORM+DPFORM

TTUI3IZEC 0 IFANUNELTIDY RETURN - B I
013290 . PTOTAL =PFRIC+PFORM+PBEND

T UIF300 T WRITE (6,110F TNAMEUI,11Y»1=1,3)Y,PPEAD,FFRIC,PBEND, BPFURM,PTOTAL
¢13310 PFRIC =0
Ul3320 PREWD =0
013330 PFORM =0
U133%g PHEAD =0 -
013350 RETURN
U1336g C -
013370 C

UI338¢ 100 FORMAT (10X,3A4,5X,-1P6E12.5)
01339¢ 110 FORMAT (9X,112C"=')/10X,3A4,5%X,1P5F15.5/)
013400 END I




" PNC SN952 80-15

FACOM OS1V/F4 FODRTRAN 1V (GE) -VO4LO9 ' DATE 81.01.,19 TIME 11.35.06
013410 SUBROUTINE DUT2(NAM,ALPHA»X»Z,TZ,WG,RE»RAM,P,DPFRIC,DPHEAD,DPACCE)
013270 REAL®H NAM{ 23
013430 COMMON  /OPTN/ IPT
013440 REAL %8 - NAMX (23
013450 . C :
013460 DATA T NAMY A 10 ' P vy
013470 FF =FAT(X,P) . i
013480 BOTD =ALPHA#I,OE+02
013490 XY =X#1,0E+02
TTUIES00 DPTOTA =DPFRIC+DFHEAD+DPACCE
013510 WRITE (6,100 NAM,BOID,xY,2,TZ,WG,RE, RAM;FF’P’DPFR1CIDPHEAD)DPACCE
013520 T LOPTOTA
013530 [F(NAMCL)Y JERJNAMXCL) LAND, NAM(2). E@rNAMX(Z)) WRITE (6,110)
UL3540 RE TURN
013550 100 FORMAT (1X,AB,A2,2F7.2,F8.1,FB8.2,1P4E10, 2 1P5E10.3)
Ui35é6p0 110 FORMAT (' ")
013570 END ‘
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_FACOM 0S1V/F4 FORTRAN [V (GE) VO4LO9 DATE 81.01.19 TIME 11.35.06

013580 REAL FUNCTION PACCE#4(X1,X2,%3)
013590  COMMON 7TNP1/ DMI(3)y s A
) 013600 COMMON /INP2/ - DM3(5)y . +RN2
TTO138610 T "'CDMP4[‘}N'7CUNSZ' TUUTDMZ ARy T SHG
013620 PACCE =(1.0/X2=~1.0/X12#2.04WG#(A/X3) #2041 ,0E-042RNZ
TTOI3630 0 T T TURETURN T T T T -
0136490 END :




PNC 5N952 80 -15

FACOM DSIV/F4 FORTRAN IV (GEY VC4L09

DATE 81.01.19 TIME 11.'32._06

013650 REAL FUNCTION PBEND#4(RHD.DD,RR,ANGAA)

UT3660 COMMON FCONS/ DUMIC4) LWG LOUMZTT

013670 1 ,PAL : )
013680 COMMON" /TNP1/ DUM(3) S A -
013690 COMMON /INRPZ/ DUM3 (7 +RNG

U13700 BEA =WG/RROF A/ (DD/Z 00 wn2/FAT ) #+2 o Tt
013710 BEB =1.31E=-01+1,632E-01#(DOD/RRY##3,5% (ANGAA/Z.0E+0]1)

U13720 PREND =BEAWEED#1.0E~04=RN4

013730 RETURN

013740 END B - - T T
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PNC SNg562 80 ~15

 FACOM DSIV/F4 FORTRAN IV (GE) VO04LO09 DATE 81.01.19 TIME 11.35.06

013750 . SUBROUTINE PCHECK (P,NAME, %)
013760 C -
. 013770 DIMENSION NAME (1)
TO137BG 0 COMMON /INPL/ DU™1 WO ,DUM2(53)
013790 1 ,DwWO ‘
TTUL3800 T T COMMON /ARBDR7 TAD
013810 C
UI3BZ0 TF{P.GT.0) RETURN
013830 C WO=WO+DWO ##wus 1980.09,03 ==-- GO TO NEXT CASE FOR PCHECK ERROR
U984 CALL ERRUR(NAME,"PRESSURE IS .LE. O wn® G 10 NEXT CASE-™)
013850 RETUBN 1
013860 TTEND
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FACOM OSIV/F4 FORTRAN Iv (GE) VO4L09 DATE #1,01.19 TIME 11.35.06

013870 REAL FUNCTION PCVY0O01#4(yDPEN)

UI3880 C FEREY ~PRESSURE DROF COEFFICIENT OF HTIL VOGI FRERE

013890 DIMENSION CPC10y SOPC10) : B
U13900 DATA ] LUF JI.7E+0Y SU3EF0T -
013910 1 ,1.4FE+01 »1s5E+01 +1.5E+01 T s1.TE+0L

UI3920 7 ,1.BE+0L s 2 UE+(1 2L AFEF0Y TLPL.BERGA/S T T
013930 DATA cp _ /4.1E+03 »1.351E+03

VI3940 T ,6.1BE+02 ,3.63F+07 T, PR GAFY07 ,2.06E+02

013950 2 +1.53E+02 . £9.1E+01 +4.9E+01 T L2JRE+OL/

013960 Dy I00¢ [ =1.9 T T T T T T T e
013970 IF(VOPEN.GE.OP(I) .AMD. VOPEN,LE.OPCI+1)3 K =]

013980 [FIVOPENLGELTTPTTY VAND. VOPEN,LE.TP{T+Iyy GO 'TH 1100

013999 1000 . CONTINUE

0TH00g TI0G PCVOOT ECPFIR T+ (CP(RFLI-CP (K Z (0P R+ 1= (R ) YR (VIIPER-UP (K
014010 i )

UI%020 RETURN T e T B
14030 END
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_FACOM DSIV/F4 FORTRAN IV (GE) VO4LOS ~  _ DATE 81.01,19 TIME 11.35.06

- 014040 : REAL FUNCTIOM PCV1A4T#4(yOPEN)
014050  C EXEX PRESSURE DROP COEFFTICTENT 0OF HTE V14T - seaestaes
014060 DIMENSIQON P10y L0PC10)
TTUL40TOT T T T DATA T L 01 20 o S Y R T v ¢
014050 1 121054"01 :2-5E+Ol +3.0E+01 '3-5E+Ol
CTOTROYG T T 7 L4.0EH01 T T T ARJSERQL T T, BLOERNT 72.0E+CL/
014100 DATA cp /1.2E+04 ,3.0E+0]
Ul143110 T ,2.1E+03 ] r1aZE+03 s 3. 0E+02 #5,.6E+07
014120 2 J4.0E+0Q2 F2.9E+02 s 2.0E+02 +1.6E+02/
TOIEIZG T U mnolcoo TEiL,e T T T T
014140 [F(VOPENL.GE.,OPCI) +AND. VOPEN,LE.OP{I+13)) K =!
TTOIGIS0 T T U IF(VIPENLGE JIIPLT Y VAND. VOPEN,TE,ORT{T+I7Y GO T 1100
014160 1000 CONTINUE
UI417¢ 1100 FCVIGT =CPIKI+{CP X+ )=CP{XKII/(OPK+II-0P () ) ¥ {VUPEN=-OPTKD
014180 1 . )
U019 T UURETURNY T T o
0142C0 END
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FACOM OSIV/F4 FORTRAN 1V (GE)

vO4L09

«35.06

DATE 81.01.19 TIvE 11

— 104 —

014210 REAL FUNCTION PDCGRV#4(pTA)

Jiszz720 C 30 36 35 §F FF 3F T FF A8 98 36 7% 92 3 ¢ 38 38 9% 8 309 40 3030 g 1020 S A0 B A 98 5 00 S SRS ARt e SR A s S A ab e SR U Y
014230 C 3t PRESSURE DROP CDEFFICIENT 0OF GROVE VALVE EFE
U157240 C BT OFENTING = 100 % ' TEE
014250 € #us S JSME (JT1S) 19R0,09.01 KH B
U1&260 C B L L Ty L  u g T Iy T o g T R )
014270 DIMENSION DC1g)y HPRCL10)

Ul22Z280 POCTIY =3.°5

014290 PRC(2) =4,2

014300 RT3y =4.,6 -
014310 PpC(4) =4,7

0143720 PDC(5) =4.8 -

014330 PDC(6) =4.4

UTaz&s PDC(TY =4.1

014350 D(1) =1.,5E+01

U14360 D(Z2) =2.5E+01 -
014370 DC3) =4,0E+01

UI&380 D{4) =5,0E+01

014390 D¢5) =7.0E+01

Ulag0Qg D(e) =1.0F+02

014419 D(T) =1.3E+02

014820 C ﬁﬂ*ﬁ**%***ﬁ%*s#*%w**%ﬂ**n%##%ﬂ*k*ﬁﬁﬁnﬁw$%#¥%*ﬂ*%%¢x4k*¥w*
014430 DO 1000 K =1.,7

UT4840 TFIDTA.GE.D{K) AND, pIA.LE.D(X+137 FD CG'RV_FTR"(T()_‘('P“C‘(‘P‘_I~+ "5—;7175’-“
014450 1 CKIY/(DCK+1)=DLK) ) (DTA=D(K)? .

UTd560 1000  CDONTINUE

014470 RETURM

014480 END -
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FACOM OSIV/F4 FORTRAN IV (GE) V04L09

__DATE 81.01.19 TIME 11.35.06

014490 REAL FUNCTION PDCTHVH#4(pIA)
014500 C o R T R T T e P I T A A T T T T R T T T )
014510 < # PRESSURE DROP COEFFICIENT OF THROUTH VALVE ® e
014520 C wh OPENING = 100 9% R N
014530 ¢ e JSME 1980,09,.01 KH P
014540 C R A R e LR R T T O T R R R T S T R O -
014550 DIMENSION D{10) SPDC(10)
UI3580 PDC{I} =8,.0BE-01
014570 PDC(2) =2,.BE-01
014580 PDC(3Y =2.33E-01 T - -
014590 PDC(4) =1.75E=01
014600 PDC({5) =l.64E=01 - T
014610 PDC(6) =1,45E«0]
U620 POCTTY =1,.,03E-01
014630 DC1) =1.5E+01
UT4640 B(2Y =2.0E+01 o
014650 D(3) =2.5E+01
014660 D(%Y =5,.0E+01" o
014670 D(5) =1.0E+02
014680 D(e) =1.9E+02
014690 : D7) =2,0E+02
V14706 C #%*ﬁﬁﬁ*ﬁ*%*%%#****%%%******ﬁg*****u**%***%***ﬂ%******£¥*
014710 DO 1000 K =1.,6
- U14720 IF{CTA.GE.ULK) LAND, DIALE.D(K+1Y) PCCTHAV =PDC(KI+{(PDCT(K+I3=PDC
014730 i KXY/ (D(K+1)=DCKY = (DIA=DCK))
UI474g 1000 CONTINUE
014750 RETURN
UI%760 END
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FACOM OSIV/F4 FDRTRAN [V (GE) Vv04L09 DATE 81,01.19 TIME 11.35.06
014770 REAL FUNCTIDN PELRO#4(ELBO,RHO,AAA)

UTZ780 " C _ _

014790 . COMMON /INP1/ DUM1(3) A

OT4800 COMMIN 7CONS7 DUMZ(4) LWG

014810 COMMON ZINP2/- - DUM3(4) #RN1 ' »RN2

UT4820 1, RN +RNZ :

014830 PELBI =WG#{A/AAAY##2#ELBD/RHO%RNG®1.0E=04

UT&840 RETURN - : -

014850 END
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FACOM OSIV/F4 FORTRAN 1v (GE) VvO04L09

__DATE 81.01.19 TIME 11.35.0¢ _

014860 REAL FUNCTION PFORMit&(R,C,RHOY
UI%87G C :
014880 © COMMON /INPL1/ DUM1¢3) : oA
UI15890 COMMON JCUONS7 DUHAZT4T WG LDURE(2) -
014900 1 ,P ) ) DUM5(12) s ALPHA
014910 COMMON /FINFZ/ DUM3(g) SREFTT T T
014920 COMMON /QUALIT/ X :
U1%4930 C .
014940 IF{B.LE.CY GO TO 1000
¢14950 GO TO 1100 o - - T
014960 1000 IF(X,GE.1.0 LOR, X.LE.Q) GO TN 1200
014970 GO 10 13060
014980 1100 IF(X.GE.1,0 .0OR, X.LE.0Q) GN TO 1400
0T#950 GO 10 I500

: 015000 C
UI5010 € SINGLE PHASE (DIFFUSTONY
015020 1200 FORM =(1.0m(B/C)##2-(1l.0-R/CYy##2)
015030 - Gl TO 1600 ) -
015040 C '
OT5050 C TWO PHASE (DIFFUSTONS .
015060 1300 FORM =2,0#(B/CY#((1,0=-X)#22/RHOF(PIH(L1.0=(B/C)>/ (1.0~
015070 1 ALPHAY T+ {X# %2 (1. 0= (B/CH) Y7 {RADGIPY#ALPHAYY — 7 — 7
015080 60D TO 1600
015090 C T T T T
015100 C SINGLE PHASE (CONTRACT)
UI5TI0 1400 Y =R OES0I¥E [ 0E-02# (C/BI+1 . 94E=01#(C/B ¥ 2+1.62E-01=#(C/B)
015120 -1 ##12 .
v15150 FURM =(1.0-(C/P) ##2+ (1.0/Y=1, 0y #%2) -
015140- : PFORM =FORMa2WG/RHO%1 ,0E=-04#(A/C)##25#RNS
UI5I50 RETURN B - - T
015160 C

UT5176 C  TWI PHASE (CUNTRACTY
015180 1500 GO TO ‘1400

015190 €

015200 1600 PFORM =FORM#WG/RHO#1,0E~043%(A/B) ##24RN3

UI5210 - RETURN -
015220 END

- 107 —
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FACOM DS1V/F& FORTRAN 1v (GE) VO4LOY DATE 81.01.19 TIME 11.35.06

015230 REAL FUNCTION PFRICH4(X1,X2,X3,X4)

U524 C

015250 COMMON /CNNS/ GRAY : 07 DZ1

GI5260 1 ,W R 0 s L PRy

015270 2 ,P «H FRHOL SFLUXL
TTTOIS280 0 3 LRHDT SFET +RE DP(3)

015290 4 LWWO(3) “SALPHA SRHOA »RHOB

015300 5, RAOM

015310 COMMON /INPL1/ DUM(3)y A

UI8320 COMMON JINFZ/ DUM3T4) SRNT SRN2

015330 1 ,RN3 RN .
TUIS3A0TTT T T CHHMMONTT/WUALTT/ X

015350 PFRIC =RAMDA(RE,P,X)uCWGEHX1)Y/(X2aX3d#(A/ X4y n#2%#] . 0E=-044RMNL

U153860 RETURN :

018370 END
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FACOM DSIV/F4 FORTRAN IV (GE) VO04L09 DATE 81.01.19 TIME 11.35.06
015380 REAL FUNCTION PHEAD#4(X1,X2,1.J)
UI5390 C
. 015400 PHEAD =Xx12X2#FLOAT(IJ)*1.0E=07
TTOIS416 T RETURN
015420 END
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FACOM DS1V/F4 FORTRAN [V (GE)

SUBROUTINE PHTOTR

v0&4L 09

DATE 81.01.19 TIME 11.55.06

015430
UTs440 ¢ : .
015450 COMMON /TITL/ TITLE(20) SIDAY (D) » JCASE
UI5460 REAL [N L2 L3 -
015470 1 .L4 5 L1 .34
“UI5480 COMMON 7TNFL/ &4] SHO T FIL
015490 1 A ‘ /D sPH FMESH
015500 7 FAD JRAD P T FHT
015510 3 ,L1 SA1 S A2 rA3
015520 4 LAY PrY Y. - 3%
015530 5 ,D34 SANG24 SN S8
015540 & sASH L3 T ,PSH FH3
015550 7 ,ASB 2 D2 sH2
015560 5 ANGSH » BSHE PR i
015570 9 ,H4 »ASRR L5 05
015580 AT HS ,SPACER(IE) Y SDOWD
015590 B LEPS HHTMP ¢ 1PF L1
UI5600 ¢ ,DRI SHRT SARL T T FIRT
015610 D .DR2 SHR2Z s AR2 s2R2
015620 E SAPT 7IPT P FAPZ
T 01504t TCOMMON FINPZZF T R0 P SAAT T
015650 i ,5P0O +RNI s BN2 sRND
015660 7 RNF —
015670 COMMON /CONS/ GRAV. D7 D71
UI5680 T W LG ST 17
015690 2 JP H FPRHL fFLUXL
015700 3 ,SRA0D SPAT - +RE SOPT3Y T
015710 & LHWO(R)
UIsT26 T CHMMON T 7TIG TR/ WAR{ 7507 SPERIZO0Y . S IPRINT T
015739 COMMON /BNDR/ [BNDO1 ,IBNDO2 » IBNDO3
OIS T80 T . TBRDTH S ITBRDOS L TENTUE . [BND0T
015750 2 ,IBNDOS , IRNDOYg L IBNDLO SBNDOL(30)
0I5 760 37,BNDCG2(30Y  SBNDO3¢30) FRRNO0E (30T L BNDOS (30D
015770 4 ,BNDOA(30) LBNDOT(30) SBNDOB(30) SBNDO9 (30D
T OISTEQ 5 LBNDIOC3IOY T LSTSPMAY T T :
015790 C
UI5800 TZ =T0
015810 RE =A/ASHS*W#D4/(EMIU(TZ)Y#3.6E+06)
0158720 o DRFR T EPFRITILG - DA - REOL(TZ Y/ ASHST -
015830 DPREND
T UISEEY T UIFCIBNDOTLLELCOJ GO T 1100 o
015850 PO 1000 1 =1,1BNDOT }
UISBED : PRENT =DPBENDFPREND (RHIIL {1 23704, FNDO7 ([, 3. 0E+01J
015870 1000 CONTINUE ‘

“O0I588g  TIO0 CONTINUE ~

015890 DPHEAD =PREAD(H4,RHDL(TZ)Y 1)
OTS900 P EP=DRFRTCSDPHEADSDPREND — T T T
015910 [FCIPRINT,EQ.0) RETURN
UIDYZ20 CALL OUTICE,DFFRIC,DPEEND,TPHEAD,D.P}
015930 RETURN
TUOTsSGG T T BN T T - B T T T T
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FACOM OSIV/F4 FORTRAN IV (GE) VO4L09

CDATE 81.01.19 TIME 11.35.06

015950 SUBROUTINE PREHEA
015960 C
015970 COMMON /TITL/ TITLE(20) SIDAY(2) + 1CASE
UI5980 REAL T I - P
0159990 1 ,L4 /L5 L1 JL34
~UIs00G  ~ COMMON /INPIZ7 PO Py B A1
016010 1 A D »PH »MESH
0T6020 7 S AD L RAD D SHL
016030 3 ,t1 AL SA2 PA3
UTG6040 &, An A5 YY) L3
016050 5 ,D34 +ANG34 N s 01
UI6060 & ,ASH Py e JOSH TH3 -
016070 7 LASB L2 D2 PH2
UIGUE0 8 . ANGSH - ASHS P D%
016090 9 ,H4 »ASBR /L5 +D5
016109 A HS s SPACER(IA] SWOMAY B S OW0
0161190 B ,EPS L WTHMP , 1PF SLLl
OI6120 T ,DRI +HRI ART IRE o
016130 D ,DR2 SHE2 +JAR?2 JIR2
UTI6T140 E ,API ;7 ZPT LDPT ZAPD
0161590 F ,2P2 ,DP2
018160 COMMON 7 ITNPZ7 TO VR Y -
016170 1 ,SP0 #RN1 +RN2 +RN3
UIETI80 7 ,RN& -
0161990 COMMON /CONS/ GRAV D2 D21
—UTeZ00 1 W 7 WG rZ s 1L
016210 2 JP «H JRHDL . SFLUXL
UI62Z220 3 ,RHO 2A1 +RE +LDPT3Y
016230 4 LHWO()
0167245 COMMON 700TP7 WAR(Z00) FPARC2OUY T T IBRINT T
0162590 COMMON /BNDR/ IBNDN , 1BNDO2 , IBNDO3
U16260 1T, TBNDO% , 1BNDTUS S TERDDE S TRNDTT
016270 2 ,1BNDOS , IBNDOY ,IBND1D SBNDOLC30)
UT&2E0 3 ,BNDOZ (307 SBNDO3730) TFBNDO&({307 7 SRNDOS{I0Y T
016290 4 LBNDOG6(30) SBNDOT ¢30) SBNDOB(30) FBNDOS(30)
016300 5 ,BNDIT(30) » TSPMAY
016310 ¢
V16370 TZ =10
016330 RE =A/ASHuW#DSH/C(EMIUCTZ) #3.6E+06)
T O0Is3EG  DPFRIC =PFRIC{L3,DSH,RHOC(TZY - ASHT - }
016350 DPBEND =0
- 0 BNDO6,LE.O) GU TO 1100
016370 DD 1000 1 =1,1BNDQS
UIG380 DPBEND =DPBEND+FBEND{RADL{TZI,0DSH,BNDUB( 1) ,9.0E+01)
016390 1000 CONTINUE
UI6400 1100 CONTINUE T - -
016410 DPHEAD =PHEAD(H3,RHOL(TZ),1)
—PPFORM =PFORM{ASH,ASHS,RAOLLTZYY — "~~~
016430 P =P=-DPFR|C-DPHEAD=-DPREND~DPFGRM
UT644( [F{IPRINT,E®.0) RETURN ‘
016450 CALL OUTL(T7,DPFRIC,DPREND,DPHEAD,DPF{IRM,P)
018460 RETURN T
016470 END
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DATE 81.01.19

TIME 11.35.06

FACOM DSIV/F4 FORTRAN IV (GE) V04L09

016480 REAL FUNCTIOMN RAMDA#4(RE,P,X)
UI16490 COMMON /OPTN7 TPT
016500 IF(X.GT.0Y GO 70O 1100
016510 IF(RE.GT. 2, 0E+037 GO T2 1000
616520 RAMDA =g.4E+01/]E
"""" OI6530  —~ ~ TRETURN - -
016540 1000 RAMDA =3,164E~01%RE##(=0,23)
Uie520 HETURN
016560 1100 IF(RE.GT.2.0E+03) GO TN 1200
018570 T RAMGA =& . 4E301/RE=FAT(X,PY
016580 RETURN
TTO0Tes90 T 1200 T T RAMDA =3 TE4E=0 1 #RERR (=0, 23 JEFATIXPY
016600 RETURN :
Uleel1D END
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FACOM OSIV/F4 FORTRAN IV (GE) V04L09  ~  'DATE 81.01.19 TIME 11.35.06

016620 REAL FUNCTION RHOF#4(P}
016630 REAL®D NAMET(D)
) 016640 DIMENSION CONLCT) LCON2C(21) SCON22¢3,T)

—OTE650 EQUIVALENCE — T T T UURTONZeDYLTONR2(IL,IVy T T
016660 C
016670 ATE TONT T B o Y + R

: 016680 1 ,1.06+01 s2.0E+01 L5 0E+01 T OF+01

Ul66Y0 2 s11E+DZ7
016700 DATA CON2 /9.81215E+902 r2.56135E+01
U16710 1 ,3.3666 9. T0296EF02 + L 5PBTE+OT L8 BIHYEE=CL ™ T
016720 2 ,9.55312E+02 ,9.04574 ,2e.3125E=-01 £ 9.39234E+02
016730 3 ,5.87611 ST 3EEZE=0Z L, 9L 1910302 T L30BATE T
016740 4 ,2.2117BE~02 +8.9675BE402 +,2.68534 +6,92009E-03
018750 5 ,8.TI318E+02 194735 s L. 5E-037
016760 DATA NAME J'RHOF ' . v/
CI&TT0 DO 1000 1T =1.7 T A T T T
016780 IF(P.LE.CONLCI)) GO Tg 1100

OIETIe 1000 CONTIRUE T ) - ST T
016800 CALL ERROR(NAME,'PZ SHOyLD 8F ,LE. 110 D)
OI6810 C STOP
016820 1100 11 =1
0T6830 RAOF =CONZ201L T T=-CONZ2 (S, Ty sP+CNZZU3, TITaPax2 ~ — 7
016840 RETURN
016850 END ST = [
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FACOM OSIV/F4 FORTRAN IV (GE)Y vO04L(Q9 DATE 81.,01.19 TIME 11.35.06
016860 REAL FUNCTION RHDG#4(P)
Ui&870 REAL#EB NAME (27 .
016880 DIMENSION COoM1(T? SCON2(21) +CON22C3,T)
T 016890 EWUTIVALENCE (CON2(15,CTOONZ22(1,1))
016900 C
Ui6Y910 DATA CON1L /2.0 #5.,0
016920 1 ,1.0E+01 +2.0E+01 s4.0E+01 £ T, 0E+0L
UIe930 2 +1.UE+DZ/
016940 DATA CON2 /2.784E~02 »5,6333E-01
TTOTRESE T 1 ,1.141E-0Q2 f0.12TE-O7 »5.3226E-01 +4  1084E-03
016960 2 »13318E-01 #5.0322E-01 »1.139E=-03 +2.5498E-01
016970 3 L,4.T7956E~0C1 r=2,4E-0D ,5,036TE~C1 v »4.5561E-01
0316980 4 ,=6,07E-04 »1.2493 s42197E~01 ,=1.043E=-03
Ul&990 5 +%.6085 » 3. 2801 »~1.6T2E-037
017000 DATA NAME /'RHOG ' ! vt/
017010 DO 100G T =1.7
017020 IF(P.LE.CONICIY)Y GO T 1100
0
017040 CALL ERROR(NAME,'PZ SHOULD BE .LE. 100 A
ul7T050 C STIP
017060 1100 IT =1 :
T OUI707D T T RADG =CON2 (I T V+CONZ 2 (2, TIY#FP-{ONZZ2 (3, T [ I #Pw##?
017080 RETURHN
UT{uvyQ END
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_DATE 81,01.19

v €GE)

_vo4Los

FACOM DSIV/F4 FORTRAN TIME 11.35.C6

017100 REAL FUNCTION RHOL#4(TZ)
UI71I10 COMMON 7 ITNPL7 PO
017120 REAL#8 NAME(2)
017130 DTMENSTON TOCONI{gY T T 0N zey T UL CaON3CYY T T
017140 1 ,CON4C21) ~CON22¢3,8) SCONGL(3,T)
T O0ITIED EQUIVALENCE T Tt NCONZ LY L CMZZ T Ty T T T T
’ 017160 1 ,(CON4(LY, CONG4CL1-1D)
UI71I70 C ‘
017180 DATA N /1.0E+D2 . »1.13E+02
UI7190 - 1 ,1.51F+02 SL.TO9F3072 ,2.11F+07 CS2UE9E+07
017200 2 ,2.84E+02 #3.16E+02/
017210 DATA TOND 71.033 0.0 -
017220 1 ,0.0 +4.0848 +9.TL2E=02 rbBEE=D4
017230 7 ;l.0BBE+0T +2.U2272E~01 »1.0GRE-03 2202 TEEFT]

" 017240 3 ,3.9806E-01 #1.T47E=-03 ,5.1669E+01 ,6,9077E-01
UI7250 4 ,72.559E-03 SI.033g+02 7 »1.1759 LA BGTE-DS T
017260 5 »1.9089E+02 +1.8793 © +5.112E~03 £3.2017E+002
UI7270 & ,2.78B18 T 46,709F=037
017280 DATA con3 /240 _+5.0
0IT29C T ,1.0E+01 2. 0F+01 §E+01 S T.0F+0T
017300 2 (1.1E+02/

017310 DATA- CONG UYL BIZIBEF0U2 L 2LBRIEBEFIL T T
017320 »3.3666 +9.70296E+02 ,1.526TE+0L ,8.81498E=01
T UIT330 2 79.50317E+02 L9 U&574 S 2.3125E-01 79.39236E+02
017340 3 ,5.8761% s T.38822E-02 +,9.19103F+02 F3.8474
UI7350 5 ,2.2L1T35E-042 s B3.961RBE+02 2258534 6. I7009E=173
017360 5 »,B8.71318E+02 +1.9439 s 1.5E=03/ )
UI7370 GATA NAME ~ FAREIAIN ' IV A
017380 IF(PO.LE.5.0) GO TO 14090
017390 pu—I000 T =1-8 - -
017400 IF(TZL,LELCONI1(CIY) GO TO 1100
—OT741§ 1000 ~CONTINUE
. 017420 CALL ERROR(NAME,'TZ SHDULD RBE .LE. 316. : D]
_“UITK36_7T""‘*STUP‘* - T e
© 017440

OI7450 1100 IT =1 - - .
017460 : PZ =CON22¢1l,11)- CON22(2,]l)wTZ+cON22(3rII)ﬂTZ4*2
UI7E7D TO 1200 T =1,7 ‘

017480 JIF(PZ.LE.CON3(CE)) GO TC 1300

017490 1200  CONTINUE o

017500 CALL ERRDR(NAME,'PZ SHOuULD BE .LE. 2. '3
UI7510 C STOP - - - T T T T T T
017520 C

UI7530 1300 - T =1

017540 RHOL =CONA4&L1,1)=-CON&4{2,1134#P7 +CON&G(3, 1[I #FZuw?

017550 RE TURN - T '"
017560 1400 RHOL ==2.3TF+01u(TZ/1.0E+02) 4422 385E+01u(TL/1,0E+02)+
O1r7570 1 1.00595E+03 I i -
017580 RETURN

UT7590 END
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FACOM OSIV/F4 FORTRAN 1V (GE) V04L09

DATE B1.01.19

TIME 11.35.06

017600 - SUBROUTINE RISER{#+)
017610 C .
017620 COMMON JTITL/ TITLE¢23) +1DAY (2) » 1 CASE
TTUTTE30 REAL T [ L7 L3
017640 1 ,L4 L5 Ll L34
— UITe50°  COMMON JINPY7 T TP T T S WO 7L
C 017660 1 LA D SPH SMESH
UITE70 7 A0 S RAD L DD PAEN
017680 3 ,L1 »AL PA2 £A3
T0TTESO 5L RE T A T Py Y L34
017700 5 ,D34 SANG34 A 01
017710 & ,ASH TSL3 T O%H B3
017720 7 +ASB L2 ,D2 sH2
017730 8 ,ANGSH + ASHS AR s
017740 9 ,H4 +ASER L5 05
~0TTT5G A H5 T L SPACFRUIEY FWOFAX +DWO
017760 B LEPS »WTHMP »1PF Ll
oi77ivo - T LDR1T FART AR »ZR1
017780 D L,DR2 SHR2 SAR2 +IR2
UT7790 T ARRT FLPT ,OP1 sAP2
017800 F ,2P2 DP2
017810 COMMON JINF27 T0 . @ YY)
17820 1 ,5P0 #RN1 #RN2 2RN3
TTOIT830 7 ,RN# i
017840 COMMON  /CONS/ GRAV .07 D71
017850 T oW FWG YA P
017860 2 P -H »RHGL SFLUXL .
017870 37, RHD SPETT “RE LO0P(3)
017880 4 LWW0(3) »ALPHA £ RHOA sRHOB
UTT7890 5 L RH™
017900 CoMMON /OUTP/ WAR(2n0) JPARC200) s IPRINT
017910 COMAUN 7RUALTT/ X
017920 COMMON  /BNDR/ IBNDO1 ,1BNDO2 »,IRNDO3
17930 1 L TRNDO&ETTT T, TBRD0S - » TBNCTA , |BNDTOT
017940 2 ,1BNDOSB »IBNDOg TBNDLO SBNDOL(3C)
017950 3 L, BNDGZ(30) TUYINDOI(3UY T SERC0ETI0) FBHDU5 (307
017960 4 LBNDO6(30) LBNDQT (30) ~BNDOB(30) LBNDOI (30
UI7970 5 L, BNDIO(307 S TSPVAY , [SPUP
017980 COMMON /DPTN/ 1PT s TALPHA s IRHE
TTOIT7990 0 REALwE T NAME(2)
018000 C
T 01801y  Cw==UPPERPLENUO® 777 T
018029 DATA NAME /'RISER ' P v/
GI8030 TFUE.GT, 0¥y G0 YO 1000 )
018040 DPFRIO =PFRICCLL1/D,RHD,A)+[SPUP#SPFRIC(REN,A,2+L1.)
OI805¢0 _  Gn TooIloeo o T )
018060 1000 DPFRIO =PFRIC(LLL,D,RHOF(P) A+ ]SPUP#SPFRIC(RHOF{P) ;A,24#ZL
UIEU0 I TTTTTTY — T -
018080 1100 CNNTINUE
UT8090 DPHREAT EFHEADTLL L, RAT, 1)
018100 P =RP=DFFRI0=DPHFAO
TOIBIIGTT T T T CALUPCHECRUP,NATE.E2a00)Y " — — — 77
018120 C~===RISER 1
TOIBI3D T T O TFUALPHALESLLLOY COTOUI300 T
018140 IF(ALPHACLE.D,0Y GO TO 1200

—OIBISO " TF(IRHO,EQ.0UY RHAUNM =({{1.0-%JFE2) /(1 U=ALPRAT/RATA+ (XEF 2] 7 ALPHAY
018160 1 RHOB)##(=1)

018170 JTF(IRAD.E@LWTY RHM =1, 0<ALPHAY #RANA+ALFHARFHDE
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" FACOM DSIV/F4 FORTRAN 1V (GEY VO4L09 RISER CATE 81.01.19 TIME 11.35.06

018180 GO TO 1400
C181I%0 1200 RHOM =RHOC{TZL)

. 018200 Gn TG 1400

0182107 1300 TRHOM =RHOB - T T T T T e

. 018220 1400 DRFORL =PFORM(A AR ,RHOM)

U18230 DPHEAT =PREAD(RRILRHOM, 10— 7777 T o
018240 RE =A/ARL#W#DR] /EMIUCTZ)/3.6E406
UIBZ50 P =P=DPFUR1 i
018260 CALL PCHECK(P,NAME+£2400)
018270 [F{X,GT.0) GO T 150C T -
018280 OPFRI1 =PFRIC(ZR1.DR1,RHOM,ARL)
018290 G0 'TO 1600 o - N
018300 1500 ) DPFRI1 =PFRIC(ZR1,DR1L,RHOF{(P),APL)
OTI83To 1600 CONTINUE
018320 ) DPBEN] =0
018330 TFUTBRDOILLE.GY GO 70 1800 e - o
018340 po 1700 I =1,1BNDO1
018350 DERENT =DPBENL+pPREND (RADM, DRIZBRDOI{TY L0E+01) #*FATRRE (X.P
018360 1 ) .

018370 1700 CONTINUE
018380 1800 CONTINUE

018390 =P-DPHEAL-DPFFRTI-DPRENT
018400 CALL PCHECK(P,NAME-E2400)
UI8%410 C---RISER 2 T - B T
018420 IFCALPHALE®,1.0) 60 TO 2000
0UT8%30 [FUACPHAL.LE. 0,03 G 10 1900
018440 [FCIRHOLE®.0) RHOM =((€1.0=X)##2)/(1.0=ALPHA) /RHDA+(X#%2)/ALPHA/
UI8%50 I RHOBY#%(=1Y 7~ 7~ - B
018460 IFCIRHGL,ERLL) RHOM ={1,0=-ALPHA)#RHOA+ALPHA#RHOD
UI8470 GO TO 2100 ) - ; T -
018480 1900 RHOM =RHDOL(TZ)
OIBEY0 GO 10 2100
018500 2000 RHOM =RHOR

TTOIBSIo 2100 7T T DPFORZ SPFURMUART,ARZ,RHOWM o
018520 DPHEAR =PHEAD(HR2,RHOM,1)
U1B530 _ : KE =A7ARZEWEDRZ7EMTU(TZY /3.6E+0¢ B
018540 P =P=DRPFDR2
UIB550 CALL FCHECK(P,NAME, L2400
018560 DPFRI2 =PRFRIC(ZR2.DR2,RHO4,AR2)

TTOIB5TO DPRENZ =0 ) - -
018580 IF(1BNDO2,LE.O) GN TD 2300
018590 DIT 2200 1T =1,[RND0Z
0186090 DPREN2 =DPBEMN2+PREND(RHOM,DR2,RMD02(1),9.0E+CLI#FAIRND(X,P
UT8610 1 ) :

' 018620 2200 . CONTINUE
CTTTOTIBE3Q 2300 CONTINUE o
) 018640 P =P=DPHEA2~DPFRIZ2-DPREN2

T OI8650 ~ 7 CALLUTPCHECK(P,NAME,EZE00T - -
018660 DPREND =DPBEN1+RPBEN?
18670 DPFRIC =0PFRTO+DFPFRI]+DPFREZ
018680 DPHEAD =NDPHEAQ+DPHEAL+DPHEA2
U18690 T DPFORM T =DPFORTFDPFIRZ -
018700 H =X#HFG(PY+HF (P)
OIB7Io  TF{IPRINT,.E®.O)Y RETURN —— - -—— 77—
018720 CALL QUTL1(2,DPFRIC,OPBEND,NPHEAD,DPFORM,P)
U18730 RETURN
018740 24C0 RETURN 1
—OTETSG T END T e ——— e e — ——————
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FACOM OSIV/Fﬁ"fQﬁTRAN Iv (GEY VC4LD9 DATE R1.01.19 TIME 11.35.06

018760 ’ REAL FUNCTION RKCTL#4(RA.RB,X)
UI8770 [d 363035 48 S 26 B M A A AL B A A AR IR 3t g 4 2 3 20 30 30 3 2 30 302 30 QAR S 4 SR e SR
018780 € ##u COEFFICIENT IN PANKOFF EQ. ( X ==> ALPHA  #usit
018730 C DT R T e T T A S R T TR T T TR R R T TR g D O R T
018800 IF(XaGT.0,2) RKCTL =0,77
TTTUIBBIo T T IF(X.GT,0.2Y RETURN :
018820 RKCTL ==2,22E+C1#Xa#3=-1,283E+014X##2+7,305%#X
UL8830 RETURN
- 018840 END
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FACOM OSIV/F4 FORTRAN IV (GE>  vO4L0S

__DATE 81.01.19 TIME 11.35.06

018850 SURROUTINE SCBYPA
Uig8eg
. 018870 COMMON /TITL/ TITLE(20) P IDAY(2) » 1CASE
018880 °  REAL T TR O AT T L3
T UrR900 0 T TCoMMON TAFLF T PO T T TLWO Ll
‘ 018910 1 LA #D #PH #MESH
U18920 2 JAD +HAD 00 +H1
018930 3 .l AL +A2 A3
TUTOIE9EY T T & LA SRS T - AB L35
018950 5 D34 +ANG34 N r01
T OTBYR0 6 LASH T T L3 ~DSH +HI
018970 7 +ASB L2 D2 +H2
UTBYE( 8 ,ANGSH +»ASHS L2 P
018990 9 ,H4 +ASRR #L5 +D5
0190006 AL HS SSPACER(TIEY »WOMEX »DWO
019010 B LEPS SWTHMP ¢ 1PF SLLY
TToiguzeTTT ¢ LDRIT T LARTT /AR £ IR]
019030 D ,DR2 +HR2 PAR2 +IR2
019089 E ,API Pl »DP1 rAPZ
019050 F ,2P2 ,DP2
019060 COMMON 7 TNPZ/ T0 PYo] s AA
019070 1 ,SP0 #RM1 P RM2 ~RN3
TTUIT080 T 2 LRNET
019090 COMMON  /CNONS/ GRAV DL DZ1
Ul91t0 1 ,W + WG x4 rTL
019110 2 ,P -H +RHDL HFLUXL
0191234 3, RAD T sPAT +PE LDP(3)
019130 4 LWWOC3)
Ui91a0 COMMIIN JOUTF/ WAR(Z00? SPARCZ00) » [PRINT
019150 COMMON . /BNDR/ 18NDOY  IBNDOZ »IBNDO3
Ul9ien 1 ,TBNDO4 » 1BNDOS » IBNDO® » [BNDOT
019170 2 ,IBNDOS £ IBNDO9 »1BND10O (BNDO1(30)
019180 3 ,BNDOZ(30) *BNDO3¢30) BNDDG (30D BNDOS (302
019190 4 LBNDO&(3Q) SBNDOT (30D SBMDOS(30) +BNDO9 (30}
TOI9Z00 T ~5 LBNDIO(30) » ISPHMAX
019210 REAL LBYPAS
UT9240 COMMON 7BYPA7 PEYFAS ABYPAS +HBYPAS
019239 1 ,LBYPAS ¢ IBMDRY #BNDBYP(30)
019240 C
0192590 RE =A/ABYPASHW#RBYPAS/(EMIU(TZ)#3.6E+06)
019260 - DPFRIC =PFRIC{LCBYPAS,DEYPAS,RHOLLTZ ) -ABRYPAS)
019270 DPHEAD =RHEAD(HRYPAS,RHOL(TZ)»=1)
UI9Z2E] DPBEND =0
019290 1TF(IBNDBY LEL.OY GO TN 1100
U19300 DT I000 T =1,TENDOBY
019310 NPREND =DPBEND+PBEND(RHOL(TZ) ,DRYPAS,BNDBYP(1),9.0E+01)
TTTO153Z20 1000 CONTINUE
019330 1100 CONTINUE
U1392%0 P =P~=DPFR[C=DPHEAD=TFREMND=DPFURM
019350 IFCIPRINTLE®.0) RETURN
TTUIS360 T T CALL OUTI{IZ-DPFRTC,DPBEND,TIPHEAD ,DPFIIRM,P)
019370 RETURN
TTOI938G T T END
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DATE 81.01.19 TIME 31.35.06

FACOM OSIV/F4 FORTRAN 1V (GE) VO4L09

019390 SUBROUTINE SCTOPH
U19a040 ¢
019410 COMMON /TITL/ TITLE (20} FIDAY (2D # 1CASE
019420 REAL L1 TTTL,LE T T ATt T
019430 1 .L4 (L5 L1 L34
019440 COMMON 7TNPIL7 PO SHDT s L0 o
019450 1 .A D »PH s HESH
0194560 7 /AD SRAD L 0D JHT
019470 3 ,L1 PB1 PA2 sA3
0195380 4 ,AG -3 - FEY: L34 -
019490 5 ,D34 S ANG3A N i1
019500 & ,ASH L3 T TIDSH P ek
019510 7 LASE L2 .02 sH2
CI9520 8, ANGSH 7 ASHS LT 2 4
019530 9 ,H4 +ASER L3 +D5
019540 E ,H5 s SPACER (4T S HOMAX FUWD -
019550 B ,EPS FHUTHP s IPF LLL
U15560 C ORI SHET AT JIR1 B
019570 D ,DR2 SHR2 +AR2 sIR2Z
UIS580 F ,AFL FIPT JOPT FAPZ
019590 F ,2P2 ,0P2
019600 COMMON JTNFZ7 o P PEY
019610 1 .,5P0 - RN SRND SRN3
U19620 7 s RNE
019630 COMMON /CNNS/ GRAV D2 D71
Ul9640 T W FAS] Py rVZ
019650 2 P #H SRHI SFLUXL
019660 3 ,RAD SR - ,FE LOPTH T
019670 4 LWW0(3)
019680 COMMON 7II0TP7 WAR(Z00) SPARTZ00)  IPRTHT
019690 CNMMON /BNDR/ IBNDD » IBNDOZ » 1BNEOS
019700 T, TBROUH TTBREDL0S S THIND04 , 3007
019710 2 .IBNDOSB » [BNDOY L IBND1O SENDOL (30D
UTI9720 T, BNDUZCI0) S BRDU3(30) LENDOE (307 S RNDO5 (307
019730 4 ,BNDCGEC30) SBNDOT(30) SRNDOB (30 SRNDOT (302
CISTHD 5 RNDTOTIOY FISPRAY T T 0
019750 C
OT978D HE =A/ASBHEWRDZ7(EMIUCTZ % 3. CEF06T
019770 DPFRIC =PFRIC(L2,D2,RHOL(TZ},ASR)
V19780 DPHEAD =PREAD(HI RENLCTZY,=1y 7 T B -
019790 _ DPEEND =0
019800 [FUIRNDOS.CE.O) @0 U0 13500 o )
019810 DO 1000 I =1,1BNDQS
UI9820 DPREEND =UPBERDFPRENDTFHOCC 12 » TP 7 ROLUS T, Y. OEFTTL]
019830 100C CONTINUE
T840 CTI0C T CONTIRUE T T T T s e e e e e
019850 DPFORM =PFORMCASR,ASH,RHOLCTZ))+DPORIF{5.QF+01)+DPGRV(
—OI9860 T B OE+01 - RANML {7, 1. 924E+03Y+DPTAVIS O+ 01, RHDICITZY »
019870 2 1.924E+03)
UT9880 F =P-DPFRICSOFHREAD=-DPREND=TPFORM
019890 IFCIPRINTLEQ®.0) RETURM
TTOTYYCD  CALT OUTI(A,DPFRIC,DPREND,DPHEAD, DPFORM,PY = 777 -
19910 RETURN
e _
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TIME 11.35.06

_ DATE 81.01.19

__FACOM 0S1V/F4 FORTRAN 1V _(GE) V04109

SUBROUTINE SDRUM

019930
019940 C
, 019950 CaMMoN /TITLS . TITLE¢2Q) + DAY (2) + ICASE
T O019%60 7 TREALTT T T o L2 L3
019970 1 .L4 L5 L1 3%
""" 019980 T COMMON JINPI/ PO WO L0
019990 1 .A .0 FPH +MESH
uzZ0000 2 LAD » RAD FI¥IN) +H1
020010 3 ,L1 #Al fA2 rAD
020020 LAY T T A5 A6 L340
020030 5 ,034 »ANG34 N (81
— 020040 6 ,ASH L3 +BDSH wH3
G2005%50 7 .ASB L2 02 SH2
UGZ0060 B ,ANGSH »ASHS L8 204
G20070 9 ,H4 +ASBR .5 D5
U20080 A LHE T T T, SPACERTLAD » HOMAX »DWO
020090 B ,EPS SHTHP  IPF SLLL
UZ20100 ¢ ,DR1 e +HR1 #»ARL +ZR1
020110 0 .DR2 +HRZ +AR2 rIR2
020170 £ JAF1 S LP1 ,DF1 L AP2
020130 F ,2P2 DP2
020140 COMMUN" 7TINP27 ~ 77" TO @ s AA
020150 1 ,5P0 SRM1 £RN2 sRN3
—UZ0TEG 2 +RN4
020170 COMMON  /CONS/ GRAV /DL DZI1
UZ0LI80 1 ,W F WG YA s 17
020190 2 .P #H LRHOL HFLUXD
020200 3 ,RHO T PAT +RE +DP(33
020210 4 LWWO(3) ALPHA +»RHOA +RHOB
T OZ0ZZ20 5, RHIM
020230 COMMON /0UTR/ WAR(200) HPARCZ200) r IPRINT
0702480 C
020250 DPFOR1 =PFORM{A,ARZ2,RHOM}
0207280 DPFURZ =EPFURM{ARZ »1.0C+05,RHOM)
020270 DPFORM =DPFOR1+DPFOR2
020280 T TP =P-DPPFURM
020290 IFCIPRINT E®.0) RETURN
UZ0300 CALL OOT1(3,0,0C,U0,DPFIRMP)
02G31o RETURM
020320 END
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FACOM 0OSIV/F4 FORTRAN 1V (GE) VO04L09 'DATE £1.01.19 TIME 11.35.06
020330 SYBROUTINE SDTNSC
UZ203%0 C
020350 CNMMON /fTITL/ TITLE¢20) A1DAY(2) I CASE
0720360 - REAL LT 02 ,C3
020370 1 L4 P SLLT S1.34
020380 COMMON /INFI7 FO W0 s
020390 1 ,A ‘ /D #PH +MESH
UZ0400 T AD P RRY PN FHL
020410 3 ,L1 SAL FA2 FA3
UZ0%20 Ly ¥ 755 B 3%
020430 5 ,D34 SANG34 N £GL
020850 & ,ASH L3 L 55H JH3
020450 7 JASB L2 D2 SH2
UZUEED B, ANGSH ;AGHAS LG D&
020470 9 LH4 +ASBR L5 D5
UZ0&¢HD A LHS SPACERTTE) 7 WAY S0W0
020490 B ,EPS S HTMP . IPF LD
070500 C ,DRL PRI , ARI ,IRI
020510 D ,DR2 JHR2 +ARZ +2R2
UZ0520 E "/ APL 7IPI SOPT FAP7
020530 F ,IP2 LDP2
020540 COMMON JINPZ7 D P PEYY
020550 1 ,SPO ,RN1 SRNZ FRN3
UZ0560 7 SRNG
020570 COMMON /CONS/ GRAV D7 D21
UZ0580 1T .W WG 77 s 17
020590 2 JP #H SRHOL #sFLUXL
020600 37 ,RHO SPAT S PE DP(37
020610 4 LWWO(3) +ALPHA #RHOA »RHIB
020820 5, RAUM -
020630 COMMDON  /OUTR/ WAR(200) SPARC200) fIPRINT
020850 COFFON 7BNUR7 TBNDOT S TREDUZ PRI
020650 1 ,IBNDO4 + 1BNDOS + [BNDO& , IBNDOT
—UZUseET T 2 LJIBNDU8 ; TBNDOY - TBNDIG LONDOTT3T)
020670 3 LBNDO2(30) +BNDO3(¢30) LBNDO4(¢30) SBNDOS(30)
SBNDUB (307 ~  /BNDUT (30T SBNGUR(30) PLESICEETIP)
020690 5 LBNDL10O(30) + ISPMAY
020700 C
020710 X ==0,5
T 020720 T DPFURM =PFORMUI, OE"US“KB“RHHF(P)) -
020730 [F(ALPHA LE.OY GG TO 1ﬂ00
R 10 £ %0 E H =AF (P} T T T T T T T e e e
020750 TZ =TEMP(H)
C20T60 RAU =ERHOFTE)
020770 Gn TO 1100
TOPOTEY I000 T T T TTUTRHO TERHOL(TZY C O Tt o e T T
020790 RE =A/AD#*wsDR/EMIUCTZY /3, 6/1 OF406
_ﬂvﬂmT—‘"”ﬁ"h*’TWHWCJWWfHIEWMWSHﬂ - T T
020810 DPREND
020820 [F{IRNDUI.LE.OF GIT 100 1300
020830 DO 1200 1 =1,IRNDND
“TTOPOBGG  IZ00 T T T UDPEEND EDPREND+BREND(TRHUF(PYL,DT,RNDOZCT Y, 9, 0E+TIY
020850 CONTINUE
—O208B0 T T TT T U UDPHEAD EPHEADTHILRHDLSLY T T Tt
020870 P =P=DPFR[C=DPHEAD=DPFORM=DPREND
'0_2()550 IPKIPHINI.T:W DY KE VURKN T
020890 CALL DUTl(A,DPFPIc,DPBEMD,DDHEAD,DPFHRM P)
TTOIUYOGTT T T T RETURN - -
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020910 END
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FACOM 0SIV/F4 FORTRAN 1V

(GE) VvO4L09 DATE 81.01, 19 TIME 11.35.06

REAL FUNCTION Sp#4(2)

020920
UzZU935 ¢
020940 cOMMON /TITL/ TITLE¢20) DAY (2D +» [ CASE
U20950 REAC LT L2 /L3
020960 1 ,L4 +L5 LI 34
020970 COMMIN"7TNPI7 FO JHDTTT AL
020980 1 LA D +PH +ME SH
20990 2 ,AD SRAD 00D FH1
021000 3 .11 Al +A2 +A3
021010 4 ,AG +A3 Py 3%
021020 5 ,D34 »ANG34 oM s
0721030 — 6 sASH L3 T OSH K]
021040 -7 LASB SL2 .02 PH2
UZ105%0 § ,ANGSH S ASHE SLE DG
021060 9 L,H4 +ASBR /L5 05
01070 5 H5 S SPACERTIET SWOMAK T
021089 B LEPS SHHTMP . IPF SPLEL
021090 C DRI S HRT s ART s LRI
021100 0 ,DR2 SHR? JARD SIR2
UZI1ID E SAFI 7 IPT STPY Y]
021120 F .,IP2 ,DP2
021130 COMMON 7 TNP27 ) . P AR
021140 1 ,5P0 ,RN1 » RH2 FRN3
021150 7 ,RNG —
021160 COMMON  fCMINS/ GRAV D2 LDUMOCI1)
021170 T - RE
021180 COMMON /BNDR/ DUM(C310) ,ISPMAx
021190 COMMON JGUALTT/ X o -
021200 C :
V721710 ¢ #wws CTC CORRELCATITNN OGN FRTCTITINAL PRESSURE LOSS BY SPACEFR www
021220 C . 1980.08.28 KH
021230 SPFRT ET+70+X :
021240 SPt =1.,35
0217250 SP7 E1,.58={1.58=1, 35 Z{ALUGUR,OE+0&Y=ALTG (4, JEFOT ¥ = CALOGT
021260 1 REY=-ALDGC4.0E+04))
021270 SP3 =2.5-(2.5-1. 58 7 ALNGTA OE+0a4 y=ALNGUT . UE+ 04 = CALTIG(WE
021280 1 Y- NGC1.CE+04))
UZI290
021300 11 =2+DZ
071319 DO 1000 I SILISPMAY T T T T - T
021320 IF(Z.LT0.0) % ==1.0

021330 TR LELSPACERTUTT JAND T

TILGT.SPATERTIYT G T 1100 7

021340 dFC2.LT,0.0 .0R, Z.GT,ZLY GO T 1100

021359 1000 CONTINUE

021360 SP =0,0

021370 RETURY Rl S T,
021380 1100 JF(X.GE,0.0) GO TO 1200

U21590 TFIRE.GE,B.0F+04) 'SP 28py ~— "7 T T T e P
021400 IF(RE.GE.4,0E+04 AND, RE.LT,8,0E+04) SP =5P2

UZl410 TFURE, [T.4.0E+04) SP =5p3

021420 RETUPM

021430 12007 TF(RE.GE.&.0E+04Y SP

5P THEPFAT

021440 1F(RE,GE.4.0F+04 JAND, RE.LT.8.0E+04) SP =SP2#SPFAl
T 0ZIF5T TF(RECT.T. 4% O 404 SP CESPAWSRFAT T T e

021460 RETURN

V21870 ERND
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FACOM OSI1V/F4 FORTRAN TV (GE)  VO4LO9 . DATE. 81.01,19

TIME 11.35.06
021480 REAL FUNCTION SPFRIC#&4(23.,%4,X5)
UET490  C
021500 COoMMON  FCNIMS/ GRAY D2 D71
021510 LW . B F o 2 T7
021520 P IP 1H- ’ rRHnl ) IFLle
N21530 T3 RHD : TUTPAT T CUTTTTTTTLRE S T TR (3Y
0215490 4 LWWD(3) s ALPHA »RHA +RHOR
Uz2I5%50 5 ,RHOM .
021560 COMMON /INF1/ DUM{3) s h
TOTIST0 7 T COMMON JINPZY T DUME (LY »RNT i} SENZ.
021580 1 ,RN3 L RNG
021599 ST OEAMMON /EURLIT T X T T
021600 SPFRIC =SP{X5)#ul/X3a{A/ X&) #8251 ,0E~04%RN1
UZI610 RETURN .
021620 END °
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FACOM DS!V/FQIFDRTRAN Iv (GE) V04109 DATE ﬁl.Ol.l?AﬂI}PE 11 23506

021630 SUBROUTINE SURCDUD
0218430 C
021650 COMMON fTITL/ CTITLE¢2D) ,IDAY ,IcAwF
021660 REAL: T L1 I B A JL3 T/
021670 1 .L4 ,L5 ALl oL
0Z1&680 COMMON 7 TNP17 O B SWOTTTT YL
021690 1 A D SPH : sMESH
071700 7 AD SRAD LD SHL
021710 3 ,L1 PAL S W h2 P03
021720 & AG .Y : ;A8 Y T
021730 5 D34 SANGI 4 s M Lo
021740 & ,ASH 73 - —,3SH H3
021750 7 JASB ‘ L2 D2 ) £H2
TZ17ED B, ANGSH , AGHS AL La
021770 9 ,H4 +ASBR 5 5
021780 [ ) +SPACER(T4) FWOMAY T PTIs) T
021790 B LEPS P WTHP + [PF SLLT
021800 ¢, DRI SHART AR +LR1 - -
021810 b ,DR2 +HR2 sAR2 ‘ F2R2
021820 E ,AFPI S IPT SOPT AR
021830 F ,2PR2 DP2
0Z1840 COMMON  JTNPZ7 TO _ N TTTT T RA -
021850 -1 ,5PO SRNT SRND JRH3
CZ1860 2 ,RN& y : -
021870 COMMON, /CONS/ GRAV D2 021
UZIB80 T W WG 77 P17
021890 2 JP -H _ CLHHOL LFLUY]
0719006 I LRAQ SPATT ,RE AP35
021910 Ty, Wu0(3) ‘ ,
~UZI920 COMMON"/JJTR7 WAR{Z2H0Y SPARCZ00) CTTRYRAINT T T
02193¢C COMMON /BNDR/ IBNDOY , IBNDG2 ,IBHDO3
UZ1940 T, IGNIOH PRE:IRIMIOL , TERDTE. » TENTOT
021950 2 ,IBNDOSB , IRNDOO , IBND1O SEMDOLC3D)
UZ2i96é0 3 L BNDUZT3G) LBNDU3E30) FRAGDECI0Y T L EADDE (3T T T
021970 4 L,BNDQO6(30Q) - HBNDOT¢30) .RN008(30) SBNDCI I
QR IIED 5L ERDIO(30) S ISPMAY 7 T T T T e T
021990 C
022000 C H=A=m1
022010 C TZ=TEMP(H}
. T oEzoZo TZ =710 - - B -
. 022030 A3N =FLNAT(N) #A3
0220%0 AGN =FLOATUTSAG T T T T T T
022050 DPFOR1 =PFORM(AD,A2,RHOL(TZY)
UZZUsl . DRFUORZ =FFURMCAI A AIN,RADLTTLY )
022070 DPFOR3 =PFORMCASGN, A5, RHNLLCTZ )
P08 “‘d*UpFBRH‘ EPFUIRNUAS /AR, RAGL(TZIY —————— ~— ~—— T
022090 DPFORM =(DPFORi+DPFNR2+DPFIR3+DPFNRS)
UZ2ZTU0 - TRE SAJEINEWRDIZ/(EMTU(TZYS#36EFDRY T
022110 DPFRIC =PFRIC(L34,D34,RHOLLTZ) »A3MD
V22120 DPFHEEND =0
022130 [FCIBNDO4 ,LELOY GO TC 1100
———"UDpn IoU0 T =lLSIRNDOE T T o oo e e o
022150 DPBEMND ~DPHFND+pPEND(RHﬂL(TZ)rn34%SﬂRT(6 TE+01) ,RNONGCT S,
—077Ie0 1 U9 OEFOIY T I

022170 100 CONTINUE

C27I80 1100  CONTINUE
022190 DPFORM =2 ,0#DPFORM
TTUZZ200 o TORFRIC =2, Q¥DPFRIC 7 T
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FACOM (S1V/F4 FDRTRAN IV (GE)> v04L09  SUBCON DATE 81.01.19 TIME 11.35.06
022210 DPBEND =2.0#DPREND
022220 P =P-DPFURM=DFFR[C-DPBEND
022230 IFCIPRINTLE®.O) RETURN
- 0222%0 CALL OUT1(5,0PFRTC,DPBEND, O,DPFDRM,P)
022250 RETURN
T022260 END” T
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FACOM 0S1V/F4 FORTRAN IV (GE) v0&LO9 DATE §1.01,29 TIME 11.35.06

022270 REAL FUNCTION TEMP24(H)
022280 COMMON "/ TRE L/ FO
022290 IF(PO.LE.5.0) GO TO 1000
022300 TEWE ==5.98F-04sH¥%Tx1.182%H-1.62RE¥RT 7
022310 RETURMN .
T 022326 1000  TEFFT=R Ty
022330 RETURN
022340 END
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FACOM 0S1V/F4 FORTRAN 1V (GE) VO4LO9

DATE 81.01.19 TIME 11.35.06

022350 SUBRDUTINE TEST(#)
UZZ360 C _ _
022379 COMMDON /TITL/ TITLE¢20) HIDAY (2D + 1 CASE

—U7Z380 7~ REALT T I B B L3
022390 . 1 JL4 L5 LT L34
022400 TCOMMONT /INFLY PO S WO s ZL

0224819 1 ,A +D +PH +MESH
022420 2 ,AD 7 RAD 0D «H1
022430 3,1 PAL PA2 +A3
0272450 4 AR TLAB X L 3%
022450 5 ,D34 fANG34 N 81
022560 & +ASH - L3 ,DSH +H3
022470 T ,ASB L2 D2 #H2
0272480 B ,ANGSH S ASHS AN 0%
022490 9 LH4 »ASBR #L5 D5
022500 A ,HE TLSPACERTIAD SWOMEX P DWO
022510 B LEPS HHTMP +1PF L1
072520 T 4DRI (ART FART s ZR1
022530 o ,DR2 SHR2 +AR2 +ZIR2
022540 T JAPL S LPT SDP1 rAPZ
022550 F ,2P2 i P2

022560 T COMMDN JINPZY TG o s AR
022570 1 ,SRO ,RN1 FRN2 +RN3
022580 Z -RN& '

022390 COMMDN  /CONS/ GRAV Fya D21
077600 1 W WG ,Z T
022610 2 P21 +HZ SRHOL SFLUXL
022620 3 ,RAD JPAT +RE ~LDP(37
022630 4 LWWD(3) SALPHA ,RHOA +RHOB
0Z22e4) COMMON JOUTH/ WAR(ZoU) PARCZ00)D s TPRTNT
022650 COMMON /JQUALITT/ X

CZZ2860 TOMMON JTIP TN TPT » TECPHA 7 TRHU
022670 REAL#8 NAM{ 23 SNAME(2) SNAMX(2)
072680 17,/ BCANK -

022690 C :

TTTQUZZI0G DATA NAMYX JTENILIN.PY s TNT 7
022710 - DATA NAME F'TEST ' P v/
022720 5 =1.0
022730 FRIC =0
022740 READ =0
022750 ACCE =0
022760 TXB =0
622770 I =0
CZ2780 TZ =10
0227%0 PZ =P0O

T UZZ800 . ALPHA =0
022810 HZ =ENTLL(TZ)

UZ2820 RHCT =RHOCC(TZ)
022830 FLUXLI =FLUX(Z)
UZ7B40 [FL =0

022850 MIN =0

UZ728%0 TOUTZ =0 -
022870 1000 I =1+D12

TTTOZE880 [FUZ.GT,ZL)Y GO T Z6C0
022890 FLUX2 =FLUXCZ)

022900 FIUXZ =058 (FLUXIFFLUX2?

- 022910 H21 =HZ+FLUXZ®#DZ/W

022920 ¥ s (HZ1=AF(PZ3Y/HFG{PI)
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FACOM OSIV/F4 FORTRAN 1V (GE)  V04L09  TEST - DATE 81.01.19 TIME 11.35.C6
022930 IF(X) 1100,1300,1200
022940 1100 XB =X
022950 ° 60 TO 1300 _
022960 1200 57 =-XB/ (X=XAYESZ
022970 =7-D71+D7 - ,
U22980 FLUXZ =FLCUX(Z) e, —— e
022990 FLUXZ =0.5% (FLUX1+FLUX2)
023000 A7 =HF{PI)
023010 IFL =1
073020 1300 " RE =WeDJEMTUCTZY73,6E+06
023030 RHO =RHOL(TZ)
023040 DPFRIC =PFRIC(DZ ;D7 RA, AY+SPFRTC(RAT, 5.7
023059 DPHEAD =PHEAD(D7 ,RHO, 1)
UZ3060 . DPACCE =PACCE(RHAIL A FHTAAS
023070 FRIC =FRIC+DPFRIC
UZ23080 HEAD "=HEAD+DPHEAD
023090 ACCE =ACCE+DPACCE
023100 RAUL =RAT T
023110 PZ =PZ-DPFRIC=DPHEAD-DPACCE
023120 CALL PCHECK{PZ ,NAME &8R0T
023130 . HZ =HZ1
UZ2314p FLUXI =FLUXZ
023150 TZ =TEMP(HZ)
UZ3160 TFCIPRINT JEQ@.Q7 GO TIT 1800
023170 IFCIFL) 1400,1400,1500
“UZ3I80 1400 MIN =MTHF1
023190 ENCODE(10,900,HAMY MIx
T0Z32000C  NAMCDYSBUARNK -
023210 ¢ NAM(2)=BLANK
770232267 CALLENCODE (AW, T; TTTEY /T T
023230 GO T0 1700

V237240 C T1& NAMEIOHEUILTN,PNT
023250 150C¢ DO lé0C I =1.,2

UZ23260 16C0 NAMUTY "=NAMX{T)
023270 1700 IFCIOUT2.EQ.0) WRITE (6,100)
T DZ32BG T CALL OUTZURAM, O, X, 2,77, WG RE, RAMDA(RE, DUM, 00 ,PZ,NPFRTC.SPREAD,
023290 1 DPACCE?}
UZ3300 TOUTZ2 =T
02331¢p 1800 CONTINUE
T0Z33Z0 T T TR URY 1000, 1060, 1900 - T
023330 1900 DZ =DZ1-DZ
B L "RHOT =RHOFXPZY ~— — T T T T
02335¢ ACCEL =RHO1
UZ3360 RE =WixD/JEVMTU(TZY/ 3. 6E+06
023370 FRICL -aPFRIC(DZ D'PH']JJA)+SPFF€IC(PH(31 AoZ)
023380 2000 T L =L+D7 7 T o T T
023390 IF(Z GT ZL) G0 TO 2700
T 0Z3B0y T T T FLOXZ =FLUX{ZY "™ T mmTT T T m e
023410 FLUXZ =0 5% (FLLUx1+FLUX2)
UL282¢ WL sHIFFLUX T =Y /W
023439 - FLUXL =FLUX2
TTUZ3nEg T T XS (HZHE (PZYY/HFGIPZY o ST T/
023450 IF(X.GE.1.0) GO Tﬂ 2100
——023460—— -~ GO TO 2300 g S SR
023470 2100 X =1.0
UZ3480 RHU =RHITCTE L)
023490 DPFRIC =PFRIC(ZL~2.0, RHD:A)*‘SPFQ[C(QHDM\,Z)
0230 T T T T T DPHEAD =PHEADTZL-Z,RHNL1Y T T
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FACOM DSIV/F4 P[‘JRI_F-?AN Iv (GE) VvC4L09 TEST DATE 81.01.19 TIME 11.35.06

024090 110  FDRMAT (' '/10X,*COMPONENT ', 12X, *DPHEADY ,9X, "DPFRIC' ,9X, 'OPREND! /9
UZFL10D TX, "OPFORMT 9K, TP TOTAL T, TIRK- P 728X, 65CF . 70,7 C KRG 7 CHwnwg J ' ,36¢
024110 2,

To02R1Zo T TUENDT '—‘ o

— 132 —



PNC SN952 80 -15

FACOM OSIV/F4 FORTRAN 1v (GE) Vv04L09 TEST PATE 81.01,19 TIME 11.35.06
023510 "FRIC =FRIC+DPFRIC
023520 HEAD “=SHEADFDPFEAD
" 023530 PZ =PZ-DPHEAD-DPFRIC
023580 CALL PCHECKUPZ,NAWME,E2950) Tt T T T
023550 ALPHA =1.0
073560 GO T 2700 T T
023570 2200 RHOA =RHOF(PZ)
UZ3%E0 RHOR =RAUG(FPZ)
023590 IFCTALPHALEQ,0) RK =0.71+1,483E=03x%PZ
U723600 TF(TALPHA.EW,.1J RK =RRKCTLUIRHOA,RHOR, X7 o
023610 IFCIALPHA,EQ.1 .OR. TALPHA,E®.0) ALPHA =RK/(1,0+(1.0- X)/X*(RHURI
UZ36720 1 RHAUAY}
023630 [FCIALPHALE®.2) ALPHA =1.0/(1,0+4(1.0- X)/X*SQRT(RHOP/QHHA))
023640 " C S=({1.-ALPHAJ/(RK*ALFHA}
023650 IFCALPHALE®@,1,0) GU TO 2300
023660 GO TO 2400 7
023670 2300 RHO =RHOB
N 0"0-' -
023690 2400 IFC(IRHO,E@.1) RHD =(1.0~ALPHA)#RHOA+ALPHA®RHERB
UZ3700 TFUIRA,ER. 0 RAT E1. 07 (((1.0-X)##2)7 (1. 0=ALPHAY /RHNA+ X2 7ALFHAT
023710 1 RHO8) :
0Z4720 2500 FRIC? =PFRICIDZ,U,RAOI,AY+SPFRIC{RHIT AL T) -
' 023730 DPFRIC =(FRICL+FRIC2)/2.0
073740 FRIC =FRICF¥DPFRIC -
023750 ACCE2 =RHD
073760 DPACCE =FACCECACCET ,ACCEZ AT
023770 ACCE =ACCE+DPACCE .
0Z37%0 ACCEL =AUCEZ -
023790 DPHEAD =(PHEADC(DZ,RHOL,1)+PHEAD(DZ,RHO,133/2.0
023800 AEAD =READFDFHEAD ' o -
023810 P? =P7=DPACCE~DPFRIC~DPHEAD
UZ3820 CALL PCHECK(PZ,NAMEFE29007
023830 RHO1 =RHD
023850 FRICL =FRICZ - - -
023850 Dz =DZt
UZ3860 TF{IPRINTL.E®.0) GO TO 2000 -
023870 MIN =MIN+i
—UZ3880  IF(IOUTZL.E®.0) WRITE (86,1007
023890 10UT2 =1
UZ3900 ENCODE (10U, 900, NAMY MIN -
023910 C NAMC1)=BLANK
0723970 C NAM{Z27=BLANK T
023930 C CALL ENCODE{NAM,1,*(18),MIN)
UZ3940 CALL UOTZUNAM,ALPHARX,Z, TZ/WGsRE,RAMIYATRE JP LA X7 ,PZ,DPF_H](_,DPH?;AD,
023950 1 DPACCE)
073960 Gt 10 2000 Tt T T T
023970 2600 RHOA =RHOF(PZ)
U7398Q 2700  IFCIPRINT,.E®.CJ GO TO 2§00 .~~~ 7
-023990 WRITE (6,110}
UZE000 CACL OUTI(I,FRICO/READ,ACCE,PL)
024010 2800 RETURN
023020 2900 REIJURN 1 o
024030 900  FORMAT(I16.,4X) :
074040 100 FORMAT (7IO0XA~"C TEST SECTITN DTITATLED DATA J /72X, 7TEST MILT73X,
024050 TYALPHA L 4%, "Xt TX, "2 ,6X e "TZV 06X, ' WG, 8X,'REY, TX, 'RAMDAY L6, "FAT',
24060 TTX: TP, 7%, TOFFRICT 34X, TDPREAD Y, 4 X » YOPACCTE ", 33X, "DPTITTAL Y 714X,
024070 IVEPCTY VL 2X P (RPCTY 143X, T (MM) 1, 3%, P (DEGR) ' 740X, 18(" 4 "),
U24080 §7 { KG 7 TW27) Y 150 _"377 B -
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024130 ] SUBROUTINE TIPAGEC(LINE)
UZ2%140 COMMON /TTTL/ TTTLE¢(Z0) » DAY D) [ CASE
024150 1 ,1P
—Oosten T 1P ETPFT - ‘ RO
024170 _WRITE (6,100) IDAY.IP
TUZEIBG T T T T T TLINE =Y . R
024190 RETURN c
U287200 " 100 FORMAT ('1¥,9%X. FANALYSIS FNIR NATURAL CIRCUCATITIN STNGLE CHARNEL (V
024210 1FER48) === CNDE  NASCHB' ,23X,284,5X,"PAGE.",13//8X,
TOZRZIG T T 2V WASTC TDATATERETS
024230 END
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024240 SUBRDUTINE TRTOIM
025250 C
024260 cCoMMON /TITL/ TITLE¢20) HIDAY (2 » LCASE
024270 REAL LI A2 A3
024280 . 1 ,L4 SLS sLL1 L34
078290 COMMON /INPl/ Py P W0 JAL T T
024300 1 ,A D ,PH SMESH
~ 024310 Z /A0 S HAD 0D AH1
024320 3,11 »AL PA2 A3
024330 4 ,A4 + A5 . AB L3
024349 5 D34 FANG34 N PRoN
UZH350 & ,ASH L3 LOSH T SHY -
25370 . g . ANGSH F ASHAS LE S
024380 9 LHE4 +ASBR LD 05
UZ4390 A A5 ,SPACER{IA)  WOTHAY SDW0
024400 B ,EPS S WTMP +» 1 PF HLLD
UZ2H5TH ¢ ;DRI L ARI FART - sIRT
024420 o .DR2 +HR2 +AR? sIR2
UZ5430 T FAPI PYATKY PYs]EE PY-Y5]
Q24440 F ,ZP2 ,DP2
025450 COMMON 7 TRPZ27 o TTTTTL® Y
024460 1 ,SPO #RN1 SRN2 SRNG
074470 7 JRNE
024489 COMMON /CONS/ GRAV D7 D21
U74590 T W S WG r L w11
024500 2 ,P H SRHOL HFLUXD
074510 3 ,RAD , FPE] 7 RE PSR
024520 4 LWWO(3) ' )
024530 COMMON JOUTP/ WARTZ2007 SPER{Z00) SIPRINT
024540 COMMON /BNDR/ IBNDO1 » TBNDO?2 T A 1BNDOA
0Z%550 T, IBNUTE S TBNUTS . PRI S TENDOT
024560 2 ,1BNDOS . 1BNDOO ,IBND1O LBNDQLC30)
UZ8570 3 JBNDUZ(307 ,BNDU3 (307 S BNDOA(307 JENDOS (3T
024580 4 LBNDO6(30) +BNDO7¢30) SBNDOB(30) SBNDCI 3D
024590 5 LBNDIUT3T) S TSPMAY ’ _ B .
024600 COMMON /VULVE/ IVULVE SVOPEN SVOPEN2
0Z46Tg C FROM THRUTTLE VALVE TIT PREVTIIUS INLCET OF TESTING SECTIUM
024620 TZ =TO .
0724630 RE =AJASBR¥W#DS 7 (EMIUTTIT#3.6E+086) T -
024640 Iy =1VULVE
—UZ&650 IFTIV. EE_UT_UﬁSHR‘APFUWﬁTlSH§7§I*ﬁHUL(Tz))+PFDRM(AA,A5ﬁR,RHuL(TZJ)
024660 1IFCIV.ER.1) DPSBR =DPV147 (VOPEN,RHAL(TZ) ASHS) +BPVOQL(VNPEND ,RHIL(
GZFe T T TZY-ASHASY
024680 : DPBEND =0
UZ469D [FUIBRNDUE,LEL.UY GO TiT 1100 - Tt T T T T
024700 DO 1000 [ =1,IBNDOS
024710 DPEENT} —upntwu+pbtnu(RHD[TTZT‘U%-FNDUFTTT‘G'OE¥TIT““”W**“
024720 1000 CONTINUE
0Za730 TI00 CONTINUE .
024740 DPFRIC =PFRIC(L5,D5,RHOL(TZY,ASRR)
024750 DPHEAD =PHEADTHE,RAOCTTZI,IFT ™~ 77 T o -
024760 P =P=NPSBRR=DPFRIC~DPHEAD~DPREND
041D TFCIPRINT.EQ.OY RETURN - T T
024780 CALL DUT1(9’DPFRICrDPRFMD,DPHEAD;DPSHRaP)
249790 HE TURWN
024800 END
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