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ABSTRACT

A modification to the RELAP4 computer code, which extends its
,

external specification capabilities to include heat transfer quantities,

is described with full discussion of all changes required. Sample
1

output and source listings are included.
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I. INTRODUCTION

i This document describes the program RLPSFLUX which is a modifi-

cation to RELAP4, MOD 5, UPDATE 2, f rom the Idaho National Engineering

,

Labo ra to ry [1 ] . Familiarity with RELAP and its documentation is ass"med.
i

The modification extends the time-dependent specifications already

allowed for total reactor power and volume conditions by allowing slab

conditions to be time-dependent. Fo r time-dependent volumes , the fluid

conditions are obtained from the plot information stored on the plot /

re s ta r t tape. Likewise, for time-dependent slabs , the heat trans fe r

conditions are obtained f rom the plot tape rather than f rom calculations.'

,

| Additionally, the card numbers for fill tables have been changed to allow

a larger number of fill table cards.

Specifically, surface flux, surf ace temperature and the average :

slab temperature are obtained f rom the plot tape. The center temperatures

! are set equal to the average temperatures, and both the heat t ran s fe r

coef ficients and power transferred to the water are calculated by special

additions. |

The average quality and f uci power are determined by normal RELAp
,

computations. The heat transfer mode, critical flux, uncalculable heat
, i

t ransfer coef ficients, nodal temperatures, and the metal water reaction

quantities (heat generated and reaction depths) are set to non-allowable

! values as flags of the special happenings. Appendix 1 contains a copy

of the printout f rom RLPSFLUX showing these flags and other changes madei

to the output,and Appendix 2 indicates the changes to RELAP f tself
|

which are necessary to create RLPSFLUX.'
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II. INPUT CHANCES AND MODELING CONSIDERATIONS

!

RLPSFLUX requires two small input changes if its extra features
,

are desired and adds two minor constraints to the models run through it.

The input change is in the core cards (serial 160000). On each

.

core card, af ter the QPM0D delay input, as the last input on the card,

an integer slab retrieval index (comparable to the second input on the

05000 cards) is allowed. The original core cards have two optional

entries, and this index is a third. The last one, last two, or all

three may be omitted; but if the index is present, the other two mus t
t

be present also. The index may have three possible ranges, only two ,

|
i

of which are currently legal. If a zero is input or no input is given,
,

I this core section is not time-dependent and RELAP does its normal cal-
,

| !
I

culations. If the index is negative, its absolute value is the index ;

i

of a slab of the plot-restart tape specified by FT02F001, and the

surface flux, surf ace temperatures, and average temperature will be

determined by the tape values, not by RELAP calculations. The absolutei

value of this index must be le ss than 50, the maximum number of slabs

allowed. The third range of the index is for positive values, which may

be re ferences to slab value tables in the future; currently these tables

are not supported and a positive index is invalid.
i

The other change is the card numbers of the fill tables. RELAP4 |

numbers them as 13xxyy where xx is the table number (01 xx $ 20) and

yy constrains the maximum number of input cards to 99. RLPSFLUX

numbero them as 8xyyyyyy where x is still the table number (0 $ x 5 9),

| but yyyyyy allows up to 999,999 cards in each fill table. Since both

|

i
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RELAP and RLPSFLUX store fill tables in the dynamic storage areas, the

; real limit to fill table sizes is likely available memory on the

machine, not input card limitations. If the region for RLPSFLUX must

be expanded to store larger fill tables, RLPSFLUX will tell the user
i

via error messages.

Any combination of time-dependent and regular volumes and slabs

may be used subject to two modeling constraints. First, the slab

number for every core sec tion must be the core section number. Th us ,

core section 3 must be slab 3, sec tion 22 must be slab 22, etc. , for as '

many core sections as there are in the model. Core sections will

always be the lowest continuously numbered slabs. The RELAP restrictions

of a maximum of 50 slabs and 50 sections remain.

The second restriction involves the axial stacks of heat slabs. .

!.

Each stack must be homogeneous, either all time-dependent or all not f
itime-dependent. As with regular RELAP, the stacks may contain only one

or many heat slabs, but each given axial stack of heat slabs must be all ;

4

either time-dependent or all not. (A printout of axial stacks of heat

slabs immediately follows the f ull data lis ting f or the heat conducting

,

sl ab s) . !,
,

Note that if all time-dependent slab indices are zero, these model- |

l |

ing restrictions do not apply. Fur the rmore , since the index is optional
4

and its default value is zero, all models which successfully run under

RELAP4, MOD 4, UPDATE 2 should run and give the same results under RLPSFLUX.
;

Input changes are required only if time-dependent slabs or fill tables

are reque s ted. Of course, an appropriate RELAP plot tape must be mounted

for unit 2 if any items are time-dependent.
|
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The fill table change affects modeling only in that it changes

from 20 to 9 the maximum number of fill tables that may be used. |
.

RLPSFLUX is not restartable if any time-dependent slabs have been

specified. If all slab data are calculated by normal RELAP calculations,
,

,

RLPSFLUX is restartable in the same manner as RELAP.
l
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III. OUTPUT CHANGES

Output changes appear on all five of RELAP's outputs: Input Edit

'
Print, Major Edit Print, Minor Edit Print, Plot Records, and Restart

Records,

i

The Minor Edit Print, Major Edit Print, Restart Records, and Plot

Record differ only in that certain quantities have special values in

RLPSFLUX. In particular, the Heat Transfer mode is zero for all time-

dependent slabs (TDS); the critical flux, uncalculable heat transfer

coef ficients, nodal temperature, and the metal water reaction quantities

(heat generated and external and internal reaction depths) are minus one;

both the right and lef t heat transfer coefficient are calculated if

possible (see Program Changes for details); and, finally, these values

on the plot tape appear in place of the calculated values. Thus, there

are no format changes to any of these four outputs, only differences in

the value present, its meaning, or origin.

However, the input edit print has several changes. First, the

core cards, when lis ted, show the added input if present. Second, if

'

any time-dependent quantities (slab, volume or power) are specified, the

number of slabs in the old RELAP problem is written along with the number

of volumes and junctions (see page 42 of Appendix 1) . Fu r the r, the print

:
' of data for the core section ( page 42) has the last column headed

f " BOUNDARY CONDITION FLAG" added, along with the values th emse lve s . This
|

page also shows the ef fects of one modeling restriction: The firs t two ;

columns (headed " CORE SECT" and " SLAB NUM") are the same for each time-

dependent slab. Of course, the listing on the input deck indicates the

renumbering of the fill table cards.

1
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Finally, all printout by RLPSFLUX has changes in the heading at !

|

the top of every page. All of the nortal printout is present, including |
;

that which identifies the original RELAP as MOD 5, UPDATE 2 dated i
i

.
September 3, 1976. The configuration control word has been changed to .l

'

!
SO indicating that the Blowdown Heat Transfer Project at ORNL is }

responsible for this program's development. Further, that this is the

i
Boundary Conditioned (time-dependent) slab and modified fill table version ;

}

of RELAP is noted by the phrase "BC SLAES FILL" and in the heading. Thus |

|

all printout frc= RLPSFLUX is i==ediately distinguishable as such. {
i
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IV. PROGRAM CHANGES

1

Appendix 2 is the output f rom IBM's FORTRAN H compiler for those

RLPSFLUX routines which differ from RELAP. Thirteen routines were changed

in some manner, if only minor. The 471 records inserted have a sequence

field of BDHT ### where ### is the number of the inserted record. Each

insertion is preceded by a blank comment card with no sequence field
,

iden tifica tion . Each dele te d RELAP record remains in place as a comment.
!

The changes made will be discussed in sone detail in this section.

The MAIN routine has comments indicating which routines have been

changed. Also, added records 115 and 116, with associated deletion,

change the heading on all RLPSFLUX printout. Routines RKEN and BAL were

changed only to reflect the changes in routine TRDAT and its calling

arguments.

i

COMZER was changed in records 119 to 12 3 to zero the COMMON block,

tha t contains the time-dependent information. FAIL was changed such that

a traceback is obtained for each call to FAIL. i,

i

FLO3RH has the bulk of the changes for transient analysis. Firs t,

records 126 to 143 make available the necessary COMMON blocks. Then

I record 144 tests the TDS index value and, if a regular slab is being

analyzed, the normal RELAP actions are taken. If a time-dependent

(boundary condition) slab is indicated, the current flux on the right

| side, surface temperature and average temperature are obtained from
j

| routine TRDAT. The center line temperature is set to the average temper- |

ature. The heat transfer rate to the fluid on the right, the mode ra to r

_ _. _ __ _. _ . _ - . _ _ _ _ . _ ~ _ - - - _ _ _ _ - _ _ _ _ -_-
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' heating rate, and the nuclear power generation in the core section are

de te rmine d. Then if the surface temperature is non-zero, both heat

transfer coefficients are determined; the lef t is based on saturation

te mpe ra t ure , the right on the average temperature of the adj acent

volume. These de terminations are in records 145 to 173.

Routine INCORE has been modified to allow the input of the TDS

Indexes and to properly initialize the time-dependent plot tape. The

app rop ria te COMMON is made available and changes to the input format

are made in records 175 to 181. Record 186 loads the TDS index if it

was present on the input, and record 190 checks its validity. Reco rd

188 causes the printout of TDS index and records 198, 200 and 201 fix

formats as needed for proper output. Records 192 to 196 test for the

presence of time-dependent slabs, and, if any are present, ro utine INRCD1

is invoked to initialize the plot tape.

Routine INFILL was changed to reflect the new fill table numbering

| scheme. Re co rds 203, 204, and 207 set the firs t card number to 8 000 000,

while records 206, 208, 209, and 210 reflect the six-digit field for the

cards in each table. Record 205 fixes the maximum number of fill tables

to nine .

Routine INHEAT vas modified to pass additional information to

INCORE , allowing it to properly initialize the time-dependent plot /

res ta rt tape.

Routine INRCD1 opens the time-dependen t plot tape (FT02F001) and

initializes it for later use by SINITL. Records 213 to 215 fix COMMON

blocks as needed and records 217 to 225 actually obtain the slab data.

-me - - w a- ---- _ = _ _ * -- - _ * - - - - - - _ . _- +--we _ .ewa
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The printing of the number of slabs in the old problem is enabled by

records 227 to 230.,

Routine SINITL does the initialization of the core slabs and it

has been changed to check for the time-dependent slabs and initialize

them as follows while skipping their regular RELAP initialization. TRDAT

is invoked to get initial conditions from the time-dependent plot tape.

Then the surface temperatures, critical flux, the cladding depth and
,

metal water reaction values, and the heat transfer coef ficients are set
4

to minus one or values that will give minus one on major edits. The

initial heat transfer rate, moderating heating rate and nuclear power

<

generation rate are calculated. Then, if the surface temperature is
1

non-ze ro, both heat transfer coefficients are determined, the left is

based on saturation temperature, the right en the average temperature in

the adjacent volume. These initializations are performed by records

235 to 263. Records 264 to 275 continue the initialization by setting the
i

j temperatures in all nodes to minus one in a manner that requires the core

sections in a given axial stack to be homogeneous. The other changes

complete the skipping of normal initializations.

i

Routine SLABHT has been changed to ensure skipping of normal RELAP

calculations for TDS with one loop requiring homogeneity.

RELAP's TRDAT has been entirely replaced with a heavily modified

one. As always, the old one is listed without change as comments.

Beginning with record 291 is the new TRDAT with a new argument which
:

determines the type of data to be returned: volume, power, or slab.

Functionally, TRDAT is essentially the same as the old version except

| for the added maintenance for the surface flux, surf ace tempe ra t ure ,

|
| and average slab temperature.

_ _ _ _ _ _ _ _ . _ _ , _ _ .-. - - . - - . . . -- - . .- - - ..



__- .. . _ . - . _ .. - . . . . _ . - . - - _. -

s

10

i

These thirteen changed routines are linkage edited with the rest
,

of RELAP's routines to produce the RLPSFLUX load module requiring approx-

imately 10K bytes of extra storage for execution. The overlay structure

must be changed to allow access to TRDAT by SINITL. In RLPSFLUX this was

accomplished by moving TRDAT from the transient segment (segment 29) to
>

the root segment.

These changes were made to the IBM version of RELAP 4, MOD 5,

UPDATE 2, and no knowledge of their applicability to the CDC version is

claimed. ,

I

~

i

,

|

!

I

I

I

|
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V. CONCLUSION

RLPSFLUX is a version of RELAP with the key extension of time-

dependent slabs. This extension may, of course, be used in the same

sense tha t time-dependent volumes are used: A RELAP model may depend on

some previous RELAP run for its values. However, it was developed
J

primarily to allow experimentally determined heat transfer conditions to

~

The method (changing the use of the plotprovide boundary conditions.

tape) was chosen because it is philosophically the same as the time-

dependent volumes which can also be specified experimentally. Al s o , a

i new data format does not have to be specified and RLPSFLUX is not tied to

the output format of one experiment. Of course, interfacing programs
.

which transform the experimental data format to RELAP plot tape format ;

are required, but such interfaces exist for the Thermal Hydraulic Test

Facility [2,3,4J.

'
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APPENDI.X 1

,

RLPSFLUX OUTPUT

.

Appendix 1 is a listing of a typical run of RLPSFLUX showing the
t
!input changee, the changes in the input edit, and typical flags in the

major edit. The run used a plot tape produced from experimentally

determined conditions for slabs,and the new numbering system is used for

the two fill tables.

.

b

i

.
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REL4P4/105 09/0J/76 ( 24 9 0H T--tK St a tsS F I LL MEL 4P4 THE Ras 4L Hy n4 40L IC C O DE CONF I GtM a t I ON COUROL: NO

115 4tt0100 3.50 *25.92 540.Ot 1.55 -802.56 534.02 8.60 -913.65 540.10
185 9110200 1. 6'i -79'.e. "i39.05 1.70 -913.36 537.07 a.75 -783.72 548.22
117 Att0JJO t.30 -dt0.33 SJ9.1u 6 95 -75*.37 539.12 B.00 ~7?F.58 540 25
118 4110400 1. 9 '> -754.23 *40..J 2.00 -757.31 "L 4 J . 2 5 2.05 ~ 76 0. 50 546.78
169 4880500 2.10 -7&6.45 5%7.7% 2.15 -718.Te 567.M4 2.20 -690 24 569.00
120 d l 10r 0 0 2 25 -e?6.#.9 566 79 2 30 -b60 23 591.6e 2.J5 -6 3 t .12 604.35
E21 dlau700 . 40 -e00.0J e02 98 2 43 ~566.43 e04.91 2.50 -560.45 400.74
122 98308J0 2 95 *62.R5 599.94 s.60 -534 47 599.37 2.6% ~499.13 598.66
82J 4140J00 2.70 -473.JJ 597.31 2 7d -413.77 601 3t 2.RO -J14.57 615.93
12* 8120000 2 35 -254.02 e 32 04 2 90 -202.55 627.56 2.95 -210.64 624.79
425 4420100 3.00 -RAO.J E. 41.14 J.05 -455.0 675 59 3.10 -825.0 700.00
126 94?o200 J.ti -101.4% (44.89 J.20 -128.00 677.54 3.25 -139.93 675 92
127 1920J00 J.30 -134.55 683 52 3.J5 -140.49 694.42 3.40 -84B.42 596.34
Bla 1840400 J.45 -141.94 634.55 J.50 -166.72 675 90 J.55 -155.79 699.44
129 8820600 J.'s -tm0.JJ e93 01 J.50 -851.65 692.86 3.85 -835.07 752 80
130 3120S00 J.60 - 17 9. e 7 $72.J4 a.65 -202.99 559.51 3.70 -897.89 664.56
131 9120700 J.90 -B29.32 742.6J J.95 -12H.92 715.00 4.00 ~823.29 722.99
132 9820*00 s.0* -ttJ.74 740.17 4.50 -183.95 747.47 4 45 -832 06 789.01
EJJ $4409JO 4.20 -4444J1 709.49 4.45 -Ld6.14 743.69 4.30 -320 0 787.35
134 9tJ0000 4.JJ -t15.0 74H.21 4.4u -110.0 793.50 4.45 -101.49 '40 19
135 *130100 a.%O -80Y.ti 750 96 a.55 -tod.09 796.34 4.60 ~B11.84 780.17
SJ6 9130200 4.65 - 8 04. J J 790.46 4.70 -1L2.M4 770.J2 4.75 -117.44 747.56
137 81J0300 a.40 -94.78 eE5.M. 4.d5 -92.82 773.27 4.90 -99.29 744.83
IJ9 dia0400 4.4* -94.F9 752 2J 5.00 -76.28 774.35- 5.09 -90 25 748.99
4J9 9130500 $.t0 -no.25 797.01 5 15 -57.e8 800.07 't . 2 0 -M2.46 902 74

-45 M24.93 5.JO -31 25 934.97 5 35 -29.64 929.19
-2..J2140 9130600 3.29

.f4 404.$1 S.45 -25.7J 9J9.36 5.50 -28.53 979.77tol MtJ0700 5.40
142 3130600 5.55 -20.*G s94.44 5.60 -21 02 992 06 5.65 -24.4% 124.9M
54J 4830900 3.'O -25.97 980 09 *.7E -2J.59 969.20 5.90 -19.91 4057.71
144 AI40000 5.45 -le.64 985.65 5 . 40 -19.3" 994.44 5.95 -89.53 5009.47 fJ

E4% 814080C e.00 - 4 5. M T 1u79.53 6.05 -in.J3 1054.33 6.t o -16.67 1080.32 C)
846 Mt40200 c.15 -te.04 ButF.4e 6 20 -14.90 10 5 7. 5 J h.25 -13.49 8074.69
147 1840J00 e.JO -82 70 1076.82 o.25 -12.2e toe 0.9e 6.40 -9.28 1095.92
149 9140400 A.45 -tu.60 t045.54 e.50 -d.18 1806.68 6.55 -7.20 4074.99
144 91405JO 6.A0 -*.J4 1075.98 6.65 -6.46 1016.57 6.70 -5.82 8046.69
150 4340o00 e.75 ~5.?d 1056.e5 e.MO -6 09 1043.84 6.95 -J.36 1093.44
451 61407u0 6.GO 0 5J R135.72 6.95 0.39 3017 01 7 00 2.19 1049.90
152 3L40900 7.J5 t.07 1034.J1 7.10 0.43 tJ56 19 7.85 0.07 1339.75
153 9 t au J00 7.20 -0.04 tu29.5e 7.25 -0.00 104J.2J 7.30 -0.16 1099.R8
154 3150000 7.35 -0.16 4128.54 7.*O t.62 1859.50 ?.45 2.66 1193.22
155 dt?onOO ? . -$ u J . 4 *, 1853.J8 7.55 J.4e 1889 38 7.60 5.14 1847.52
356 3650200 7.e* 5.40 1090.6J 7.70 47 08 567.49 7.75 79.25 532 28
157 PIS0300 7.40 64.35 53".8t 7.35 55.t7 539.94 7.90 56 29 540.05
154 9850430 7.95 29.01 537.Rt 9.ou te.t9 532.19 9.05 f.39 SJ2.J4
159 d850500 4.10 2.01 SJJ.$t e.Ib 0.99 534 20 M.20 25.63 536.45
160 9150600 3.23 It.4u 5J7.7% M.JO 4.93 540 28 9.35 -21.03 539.17
461 $ t 50 700 d.30 14.54 540.He M.45 -te.33 533.32 9.90 -33.55 538.28
362 at50m00 d.5% -48.55 539.70 9.60 ~42.98 SJ9.79 9.05 -54.24 544.97

i

I 103 R 8 5 04 0 0 9.70 -72.4* 552.10 6.75 -24.00 780.45 9.90 -18.70 1089.6B
t e. 4 etc0000 a.e5 -tL.97 1004.67 4.90 -P.J4 1899.36 9.95 7.47 1t99.64
165 44e0800 C.0J -6.73 Itat.25 9.05 ~6.07 it79.4T 9.10 ~6.69 1899.98
166 alc0200 9.8% -7.30 8172.98 9.20 ~6.53 8200.40 9.25 - 7. 45 1200.22
to? 33e0J00 s.J3 -3.^4 1137.74 9.J5 -7.e2 1200.46 9.40 -M.09 1200.01
tem 4160400 9.45 ~7.79 R200.n9 9.9u -7.5e 1200.79 9.55 -9.69 1200.90
169 91e0500 4. * o -9.5+ 3200.97 9.65 -A. 80 3204 50 9.70 -5 67 8204.24
170 91*0900 9.'s -7.04 at*9.94 9.40 -5./R 4208.45 4.A5 -5.27 R201 59
171 9160700 9.95 -5.54 1201.n 9 10.05 -5 78 1202.89 10.15 -1.A0 1202.43
172 6170900 50.25 4.32 4824.52 RU.J5 15.te 771.7 0.45 23 54 667.3s
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REL4p4/195 09/u3/76 ( il 90HT--RC SLebS F t LL MEL ape THiu u 4L HY3houtIC C07E C ONF I Gou s t I GN CON 7aott No

173 83E0900 10.55 22 32 696.27 10.65 19.14 643.33 10.75 1.62 '24.54
174 9t700JO SJ.65 12.73 642.42 10. 95 St.2P 619.94 14 05 88 94 643.97
475 9870800 11.45 0.14 69J.22 St..% 1.94 744.62 st.J5 8.93 702.95
176 8t70200 11.45 3.09 776.J4 II.55 ~2.43 054.68 ft.6% ~2.28 1204.A0
177 8170J 0 0 18 75 -4.9% 100m.53 13.95 -7.42 8204.55 18.95 -9.37 5204.56
879 0470400 82 05 -14.90 st38.67 R2.55 -86.08 8204.59 12 25 -89.9% 1204.57
579 6870500 32 35 -20 30 1404.60 12.45 -21.46 1204.65 12.55 ~84.97 1204.67
890 8470600 12.65 -21.02 8204.68 12.7% -15.34 1204.69 82 95 -89.29 R204.70
19 9870700 12 95 -10.3B 8204.71 13.05 -20.05 6204.*3 83 15 -15.14 1204.74
192 9170400 13.25 -89.te 1204.76 R3 35 -89.99 1204.77 13.45 -84.75 1204.79
193 6370900 13.55 -le.52 8204.77 13.oS -81.22 8204.74 33.75 -85.75 8204.74
194 dBR0000 13.35 -21.49 8204.70 kJ.95 -83.21 1204.67 14.05 -20.60 1391.15
185 3890800 14.15 -It.31 1159.00 14 45 -6.46 B204.53 14.3% -80.49 8823.40
196 M t S02u o 14.4 5 -4.84 8204.26 14.55 -2.0P 1204.82 R4.65 -2 50 1203.96
887 9890300 14.75 -0 9' 3120.19 14.85 0.tp 8203.43 14.95 8.mt 1071.09
589 8 B 8 040 0 35.05 2 50 9203.00 15.45 4.3J 9a9 84 15.25 2 79 8202.49 /

)

199 8490500 13 35 J.O* tlAM.44 35.45 2.77 8202.11 E5.55 3.19 8022 22
190 8180A00 15.oS 24* 1835.2% 15.75 0.64 1202 00 85.95 -5.43 937.72
191 8180700 15.95 -J.R6 1202.56 I D . JS ~5 2f 8202 86 56.85 -5.48 1232.06
192 9tPOR00 16.25 -9.*9 1202 00 if.J5 -81.89 120s.90 36.45 -7.76 1201.44
193 91P0900 10.95 -6.52 1201.74 16.65 -0.51 t 2 01. e 9 16.75 -9 22 1208.M7
194 d490030 16.05 - t 4 2 '7 8204 47 16.45 -9.48 I209.36 47.0% 0.0 4204.20
195 9190400 17.15 -85 24 4073.99 l'.25 - 10. R 3 1200.93 17.3% -6.90 3203.76
196 9190200 17.45 ~7.74 8207.92 17.55 -4.00 3209.15 t*.65 -6.84 8207.52
897 4490300 E 7. 7's -5.09 8206.96 E7.85 -3.99 1207.91 17.45 -2.79 120a 73
198 W190400 BM.05 -1 21 1215.50 18.35 -9.47 R224.96 14.25 -4.94 3235.19
899 9190500 B9.J5 00 1248.90 19.45 -t.60 1245.96 ta.55 -9.07 1247.49
200 4t90600 19.nS -2 80 8248.12 16.75 -*.5J R244.09 39.95 ~5.61 8249 55
208 S190700 34.15 -2 41 a ge r.9 6 49.05 0.0 1246.50 19.t9 -3.66 B245.4J |

|

202 9890800 17 25 -2.Si 1242.27 19.35 -0.J2 8 2 3 4. 3 f. 19.45 -2.70 1235.65 p3
203 At90900 10.55 -0.90 4234.37 19 65 -0 24 1230.76 19.75 -1.13 1229.55 pa

204 *
205 * FBLL 7 4 BL E 04T 4 F in 7ES7 tuS Got USED FOD wFOTICAL OUTLE7 MPO 3L DIECE
206 4 USING INVESTED TUR4tNF METER GESULTS Fnqu O THp1 UGH B.95 SE C .
207 9230000 2 4 s9' B LHS/bEC
209 R200100 0.0 -e73.et 660.e4 0.Jd -559.03 696 34 0 80 ~274.16 $59.90
209 8200200 0.85 -324.03 6*t.80 U.20 -t 32. 75 661.96 0.25 -246 22 654.50
280 8200330 0.JO -28'.03 e63.90 0.J5 -255.95 664 03 0.40 -242 74 663.55
211 9200400 0.45 -897.58 tet.ot J.Su -285.44 %%9.0t 0.55 -804.49 $57.14
212 8200500 0.60 *9.00 655.65 0.65 -59.57 556.00 0.70 12 05 655.99
213 9200600 0.75 -47.00 e*6 15 0.90 9%.32 656.16 0.95 40.7B 655.93
284 9200700 U.90 -42.21 655.b P U.95 -30.85 655.0% 8.00 -40.56 6M6.9m
215 6200930 8 05 -Ja.t* E98.89 1.to 26.99 657.87 B.55 -39.te 657.69
246 R200900 1.20 -9R.94 657.26 1.25 -849.93 656.93 1.30 -t42.e4 557.45
287 9210000 3.35 -847.18 e%9.96 t.40 -805.22 e59.72 t.45 -tJ3.6A S64.75
249 9210 LOO t.50 -852.52 e63.40 1.55 -169.29 663.14 8.60 -172 33 662.99
239 8280200 1 05 -187.25 fee.77 1.7J -893 36 6+0.47 t.75 ~864.45 5%5.34
220 9210300 a.AJ -t99 04 ff5 84 B.65 -R78.2J 074.St 1.90 -151 92 679.89
228 9230400 4.95 -859.It 677.95 2 00 -tJ5.J2 671.73 2.0% ~B37.59 666.99
222 8280500 2.tu ~127.55 (72.55 4.15 -121.27 676 43 2.20 -115 9% 5*6.54
223 9210600 2.45 -102.PJ 662.99 2.JO ~404.37 690.4J 2 35 -104.e4 693.90
224 9210700 2 40 -415 25 (73 09 2.45 -112 30 666 97 2.50 -182.73 659.99
225 8210900 2 55 -97.63 6?4.00 e.60 -94.07 662.00 2 65 -92 29 571.24
226 9210900 2 70 -77.91 690.dt 2.75 -72 61 e99.05 2 90 -81.25 496.86
227 9220000 2.45 -7R.90 708.6c 2.90 ~7P.07 709 74 2.95 -74.10 787.30
228 9220100 J.00 -75 70 713.9e J.05 -el.50 749.03 3.30 -55.64 756.99
229 8220200 Jets -53.57 758.37 3.2u -50.98 749.13 3.25 -49.93 74J.43
230 9220330 3.30 -40.53 765 4L 3.J5 ~30.20 797.63 J.40 -32.09 '74 10
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! REL4P4/t0S 09/ JJ / % ( cl 90HT--PC SLebS FALLulL4P4 THFR M AL HY DD 4UL IC CW C 3NF I GUQ 4 T E DN CONTROL: NO
TNTF TFST B05 C04E MUDet HW FU $CF F tL L 08/07/?$

14 LErT ' 2 -l.02920D 03 a.164950 US 5.9%2240 OJ 5.482300 02 0.0 -4.9206%D 03
14 &twHT % a *.40950D 02 2.ue4990 05 1.e70FJD 03 5.46164D 02 0.0 E.96733D 03
15 LEFT 4 1 -2.629340 03 J.2u7410 05 e.070790 03 5. 6 5196 D 02 0.0 -3.260J90 03
15 plumy 5 t I.93t740 03 2.004990 C5 1.670'JD 01 5.46M73D 02 0.0 3. 2 916 3 D 03

36 LFF T q 1 -e.Ge69tD 03 9.229400 09 6.295320 03 5.920440 02 0.0 -1.493950 04
16 RtaHY 4 8 4.095330 03 2.04MFJD 0? 1.602400 03 5.492500 u2 0.0 3.107320 04
17 LEFT IJ t -7.44J460 uJ 9 25424D 05 6.545990 03 A.16357D 02 0.0 -9.885240 03
17 ktbHT 3 5 5.a6879D 03 2.0J00!D O? t.52e650 OJ 5.495090 02 0.0 9.945570 OJ
18 LEFT 84 1 -1.30696D ue J.279330 05 6.750460 01 6.272750 02 0.0 -2.285800 04

59 ElbHT 3 8 6.744500 03 2.0J00%D 05 4.526650 03 5.500m9D 02 0.3 4.646680 04
19 LEFT T E -4.2e73RD 03 9 49495D 05 5.952210 OJ 5.5R190D 02 0.0 -2.24tP70 03
19 EtuMT % 3 9.62*02D 02 2.06499D 09 1.eF073D 03 5.4623JD 02 0.0 2.249090 03
20 LEFT R R -a.542690 OJ 9 207440 05 6.07075D 03 5.650400 02 0.0 -4.395740 03
40 RibHT 5 a 2.354690 03 2.004940 05 t.67073D 03 5.478260 02 0.0 4 377360 03
21 LEFT J B -9.214830 03 9 22940D 05 6.295320 03 5.947030 02 0.0 -l.616540 04
21 EIGHT 4 8 5.078670 DJ 2.0447JD 05 3.60260D 03 5.4MA590 02 00 E.496t40 04
22 LtST to t -t.079430 u4 4.258240 05 6.545490 03 6.158460 02 0.0 -l.332020 04
et MauMT 3 3 7.298670 03 2.03005D 05 1.526650 03 5.50451D 02 0.0 n.350250 04
23 LEF T II & -1.69631D 04 9.279J3D 05 6.750460 03 6.26699D 02 0.0 -2.966A40 04
2J RIGHT 3 1 d.391950 03 2.030050 0* 1.526650 03 5 5t1670 02 0.0 2.201240 04
24 LEFT 4 8 4.694530 01 9 00000D 04 L.849490 Gi 3.45900D 02 0.0 1.298020 02

HEAT SL 4,3 WOL N3bE Temp NDDE TEMa N30E YEmp

h0mBEM NUM
i RALHT 7 5 -4.000000 00 A ~1 0 00000 00 9 -1 000000 00
2 FIGHT 8 5 -4 0J000D 00 82 -1.000000 00 13 -t.000000 00
3 RIGHT 4 5 -1.00000D 00 42 -1 000000 03 RJ -t.000000 00
4 AlbHY to 5 -4 0J0000 00 12 -1.000000 00 13 -1 000000 00
5 ptGHT 88 5 -I.0J0000 00 M -1.00000D 00 9 -1 000000 00 S'

00

NEAT SL 4t3 V OL. NFAT GEN DOTH RE4C DATH RE4C CENT TEMP 4VG. YF40 FUFL POwFR
NUMBE4 Num fo-H2O WEAC ERTERNALLT INTER (F) (F) (MW)

(RTU/ Mal (FT) (FYB
4 RIGHT 7 -4.00000D 00 -B.000000 00 -1.000000 00 0.0 0.0 6. 6 3 7 4 2 D- O t
2 LIGHT 9 -1.000000 00 -1 000000 00 -l.000000 00 9. 4 7783D 02 9.4 778 3 D 02 t.811:00 00
3 RIGHT 9 -1 000000 00 -1.000000 00 -l.000000 00 8 008300 03 1.008300 03 2.469840 00
4 HIGHT 10 -3.000000 00 ~ 4 0 0 0 0 00 00 ~t.000000 00 8.218450 03 1 213450 03 E.07529D 00
5 HIGHT tt -1.000000 00 -3 000000 00 -1 000000 00 8 035150 03 1 045150 03 6.575250-05

JuhCTEDN CDNNE C T I NG CHOuE JCf. FLOm JCT. ENTH JCT. SpVL P R E S 5 U R E D I F F E R E N Y t a L 5
NUMBER WDivuES (LH/SEC6 (BTU /LR6 ( F T 3 /L H ) ST AG PSI ELEV PS! FRIC P5t 4CCL PSI Pomp PSI

i a TO 2 0 0 3.179540 08 5.416250 02 2 121400-02 -9.586900 00 ~6 959700-01 -3.4RtS4D 00 -1.J4944D 01 00
j
, 2 4 2 TO 3 0 0 3.234760 at 5 417690 02 2.12 t S20-02 - 3. 0 33 380 01 1 613390-01 -2.94262D-05 -l.04567D On 00

3 3 70 4 0 0 3.5 3A4 00 Ut 5.489200 02 2 12134D-02 -6.974300 00 1 3043tD 00 -2.8259tD-02 ~5.698250 00 00
4 4 TC 5 0 0 3 698700 01 5.4t841D 02 2.12t200-02 -6.255330 00 L.220460 00 -2.99678D-02 -5.064740 00 00

j 5 5 TD 6 0 0 3.94107D 08 5.etB6tD 02 2.1210eD-02 -4 275370 00 9.653940-08 -9.369980-02 -3.508670 00 0.0i

| 6 6 TD 7 0 0 4 007320 08 5.44575D 02 2 828010-02 -2.402890 03 -5.56538D-08 -2 75220D 00 ~5.98t63D 00 00
7 7 TO 8 0 0 4.08I860 08 5.48942D 02 2.137890-02 ~4 522790 00 ~7.25713D-05 -J.737420 00 -R.995920 00 0.0

| 8 m TD 9 u o 4. t J5 R 3D 08 5.668740 02 2.198910-02 -4.086360 00 -7.433370-01 -4.209400 00 -9.96909D 00 00
' 9 9 70 SO O O 4.2276MD 08 6.OJ499D 02 2 2 826 7D-02 - 1. 9 9 84 4 D 00 -7.547090-03 -4.52563D 00 -7.238780 00 0.0

to to TO tt 0 0 4.25305D 04 6.390530 02 2.403980-02 -1.245020 00 -6.343350-05 -4.448680 90 -6.38696D 00 0.0

. la at TO 12 0 0 4.375590 04 6 580390 02 2 47400D-02 t.224340 00 -7.52802D-01 -3.596770 00 -3.0R524D 00 0.0
| 32 at TO 13 0 0 4.45237D 03 6 638220 02 2.500300-02 -9.05893D-02 *t.928400-Ot -7.34t76D-08 -1.00750D 00 0.0

43 83 TD 14 0 0 4.46078D 01 6 6J954D 02 2 5 0 08 4 D-0 2 t.006500 01 5.386590-01 -B.12567D 04 -6.60032D-03 00
i

1 E4 0 TO 4 0 0 2 963000 08 5.J9724D 02 0.0 00 00 0.0 00 00
15 0 TO to 0 0 -4.481980 01 6.6J968D 02 1 00000D-02 0.0 0.0 0.0 0.0 00'

|
|
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APPENDIX 2

RLPSFLUX PROGRAM LISTING

Appendix 2 is a listing from IBM's FORTRAN H compiler of the

thirteen routines which were changed to produce RLPSFLUX. All additions

are noted by sequence fields beginning with BDHT,and all deletions are

represented by identical comments.

|

|



__

i

LEVEL 21.* ( JUN 'a l 0S/300 FDrio4N H DATE 79.009/34 55.29

(DwotLF4 C4TILN% - N4wFr watN.JPT*u2.LINFCNT=SO.SIIe=0000K.
S PUDCE . E dLO I C .NUL I S T .N JDC Cn .L D aO .Nt)4 ap.NUEpl T . I D. N IK R F F

C
( CnAwts T9 rY H00N L ap v CONDITION SL44S ANO d!G *tLL T A BL E S IN G EL AP A7M B00

H3HT 103L
C LHANuF 3 IN wain MOHT 102
( PAL 90HT 30)
C CGetE E M9HT 304
C FAtt SOHT 105
C FLOSdu H0HT 106
C tNC04F 10HT 107
C INC6J0 4 63HT B09
C INFILL 't -)H T 309

C A*EN N3HY 150
C S I N I T L. R3HT til
C SL4HHT RO*1T 432
C TLD4T ASHT Bt3
C rROGang wrtape ( INv u Y . LJ T POT .T AJE 5a I NPOV . T AP cE =90 TPOT . CDC 0005
C * T APE / . Y ApF 3. Y A kE 4. Y A5 F t 5. T 4 PE R 6.DE hdGTOU TDO T I C3C 0006
C MAIN GO s TINF FQE htLAPS 444N00B0

ISN UOJ2 IWPLtLIT M AL*O ( A -et. bal 9 I94 0085
CTtw? oot Co*40N eL CC n 14AN00t6

ISN 00JJ COwwCN /lCLOCE/ 2 SUdNm( 50 ) .l T I M* A t *0 ) . t f r ALL (50 ) .NtS0 3C.w a xf de .T R4AN0017
ISN OJOm CO*uSN / STATU5 / ud:bA. prutto, poeEE. TIMEx. R44N0089

1 FGUITL. 90utTH. T Ju t TL . T uut TH. NOG 3 e44N0039
ISN JOJ5 LCGilal NOGO 444N0025

C Cu9ITL s LewtR LIMtT ON PRFSSbGE IN aNY V :1L O 4F Qu4N0026

C P001TH 2 upper LawtT LN P W ssuuF IN ANY v 1U we 44aN0027
( Tuu1TL = LomEJ LthtT ON TEMPEEATU45 IN ANY V CL UwE e4EN0029
C TJUtTH * UP"CQ LIMIT CN TFMPEEATUQE IN ANY V3LUWF 44AN0029 U1

tin OJdt C l ** NS t ,1N ITLtlel 444 NOG 30 D

ISN DJJ7 L CGI C AL 5 pS T .L A S T RuaN003t
ISN 003a 04T% F4;T. L AST / .TEU9.. . F AL. SE . / 444NJ033

C FtLST C m CE DS OF ITL 15 USFC FOR PLOT T I TL F 24&N0035
C
L C,+4NGE H F A '1G PN k(LAP rmTPOT TU tN7ICAT 4 CHANGE H L S R615 N 4AJE 40HT tt4

ISN uoJC DATA tvL / 4 HE EL A . e44N0036
8 4HP4/t. 4H05 O. 4H3/03. 4H/76 . 4Hi 2). e4aN0037

94AN0038aH ,C 2 aH . 4H , 4H . aH .

C
L me %H . a H T . .t* . 4 HC 5L.* HAH 9 4 F ILL . RSHT 8t5
3 4Hwf L 4 anpa T. 4HHEcw. 4 H AL H. 4HyOaa. S u a Nti t* * ;

an C3. 4Hwr G. e4AN004e 4 Hut I C , 4H C00. 4HE ,

= 4HUMAT. aHIGN . 4H CCN. 4HT Eal . AMAN 0043
C e aH* VE S/ e4AN0045
C

1 4H: ND/ OOMY 186
CT!rdu00* l'a l T I AL NLOCK e4AN0047

ISN 001o DATA NE%UHN/ t/ e4AN0049
ISN 001| CALL TissET 184 0051

C (ALL TIwSFTt00 CDC 00%2
ISN JJte IECALL(NZSUAND * 12L AL L (N E SU9N) * I R4&N0053
ISN 0013 N E SU 49 = N E SU'iC e4AN0055
ISN 0044 **l 5ueC = NISUSN R4&N0057
ISN 0J15 9ASE * O G4440059
iSN 00te N OG r1 = .F AL SE . A4A10061
ISN 001T 10 C4LL IN>uT I NCast.F w S T .L A ST . t TL ) e4AN0070
ISN 008d IF (L AST I GO TO 20 R4AN0080



_ _ _ _ _ _ _ _
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PAGE 002

ISN 0020 C ALL T*AN 04AN0090
CT145kood F t N AL HLu(K ggANOO9S

ISN 0021 NI Su tic NISVHS RMAN0096=
' ISN 9022 CALL ITFDtit03 a4ANOO97

ISN 002J CALL ETSCON 94AN0098'

ISN 0024 krefND 2 RMAN0099
ISN 002S GO TO 80 RMAN0tOO

j ISN 002e 20 (ONTINU" #4AN0106
, ISN 002F STOP RWANotO7

ISN 0028 F NO RMANotto

* OPTIONS IN EF F ECT * NAwEs w a l N. OP T = o2.L INE CN T =60. S I EE =00 0 0% .

* OPTIONS tN EFFECT* SUUGCE .F UCDI C.NGLI ST .NODECK .LO AD.NON AP.NOEDI T . ID.N0matr

esTATISTECS* S.luRCt STATFudNTS = 27 .ppOGRAM StiE = "04

eSTAftSTICS* NO DIAuNOSTIC5 GENEd4TED

****** END OF C O MP I L A T I ON ****** 67SK svTES OF CO3F NOT USED

V
W
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i

LEVEL 28.6 4 JUN 74 6 05/160 FOuTWAN N DATE 7R.009/le.95.30

Com>ILC 4 GP T I ON S - ha*fs we i g.up T e 02.L t NC C N T a 60. S I /Ym0 30 0*. .

50ui C" . * HC D I C .NOL I S T . Noct Cd .L O AD .NO M 4P.NO7DI T . I D.NO X 4 E F
ISN OJd2 LudW9UTINE *AL E Nv 0L.N JON .N SL N.NC Ok . lPGO 38. It MMT . I t ups , t E ME C . RAL000to

1 DT.5Tn4Tal 94L0000t
DE (A-H.0-18 184 0020ISN 00J3 I " Wt i C I ' s un'AL * dCTsurEuot (u s ML OC S MAL 00025

1$N 04304 09wwCN /7CLOCn/ ISU3 Nut 50 3 2 Y t mF a i 50 t . I FC AL L ( *03.NisuiC r. 44 alum.T BAL00026
f RAL00040
C SU % CtJ T ! h* T O C AL C . ENERGv IN V OL . . MA55 ANO btL . OF LIG.. GAS. 54LOOOSO
C min..ANO Mu tSitL t % . S A TUR A T FD FNTHAtPV OF 6 45 a NO L i t}. . HE I Get ? dAL00060
t SF tlQutJ.AND Pk t 5 SJu s IN W OL . RAL00070
C eav 0L = hbMd f ia US v0L uef S MAL 00080

NUuRFh OF JJNCTIUNS HAL00090C NJbN *

C NSLA = AU4 ftc 68 OF est A T C ONO UC T Ot< S RAL 00093
C NC OD s NU**M C A Ut C ul E SfCTIONS RALGOt00
C 1PW %4 = Y v6'E UP CALCULAttON HALOO409
C 18 84' G 2 FWRLUATRUN *alut L CALCULATION FL 41 MALJ0406
L DT * Yt** STED SilE BALO0llo
(. $1 DATA e S T Os, 4 G L F00 $YEAM TAHLE INPUT ANJ ruTput HALO 0t20
C RAL00430

I S** 03J5 C.Jw40% /04LFO / at. Awass. tima%%=, ETMAssa. OwAS$e. Dwa%54 te. HAL00840
* Fe, H*. p%P94 POept. JL O$ 3, UFILL. La135 MAL 00850

C 64LG05^0
C Ar e FN!uCw ADO * O H4LOGa70
C A w A 5 s n- esats aQurD MaLOO480
C hwAS*n a wA%S OF mATCb RALO0t90
t amassA t waSS OF Alw UAL00200 >

C Cua%,e - wASS OF mATCL LEAnfn 94 LOO 200
( n '4 4 % 'i A e **$3 Jf AIR LEAmEC MALOG220

[C E tt 2 t NF h7 H AL A N( * A4L00230
C 8= m ENrwGy g u p ut t daLOOfs0
C se - F Nr a Gy ._afp4CT(J PY HFtf EuCHaNGep 4 ALGO 250
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PAGE 004

C CD4fth40
ISN OJa% J * J * I C04ft650
ISN 003u L6N * L6NLTHtJD - NL L t)4 C04 f t 6(iG
ISN 0044 CALL I l- P O t C L T E .L E N B C94ft670
ISN Jgg/ w e 44 aC r . FALSE, C04ft680
ISN OJJa a 3 J * 1 CO47t690
ISN 0094 LaLL II:u?tIG .LtNGTHE Jll C04fl700
ISN 0d35 J = a + 1 C44ft710
iSN 00** t.aLL tleun(IH .LENuTHt jai C0424720
ISN 004F J = J * 1 C34ftF30
ISN 0094 CALL f f"cG( I DPOu. ! A H 5 t L FNGTH E J l l 6 C04ft?40
ISN 0094 J = J + 1 C04ftF50

C / DIALS / IS INITtAttftO IN IN )t AL C'14 2 4 7 S5
= J * I C04ft756

| ISN 0800 J
I ISN 0101 CALL Lf5WQ(IFOGT RAdi(LENGTH (J)) I C0423760

ISN GIO4 J * J + t C04ft??O
! ISN OIQJ LFN 2 taHStLFNGTHtJat - du C04ft?SO

!SN on04 CALL Lf55 Ct I S Av E E 4 R 5.L EN D C04fi790
( C04ft900' ISN 040S J z J * 1

ISN 0106 CALL ffrWOttL.LENuTHtJ)I C04ft9EO
ISN 0437 J = J * 1 C34f1820
ISN 0404 C AL L L f'~ 4 C t I NS . L L NG T H( J B I C04ftS30
ISN 0109 J = J * I C04ft940
I SP. 0410 CALL L7rQC(INA.LENGTHtJD6 CouttaSO
ISN 0111 J = J + 1 C04ft960
ISN 0442 t. Alt if=4C(IO .LENGTHE Jll C0471870
ISN OttJ J = J * I C0471990
ISN Otto C 4 LL t/EkOttp . LENGTH ( Jet C04ft990
ISN 04I5 J * J + t C04ft900
ISN Otto C A lt. IrrWOtIP4.LENGTHE JB9 C04ft980 N
ISN O117 J = J *1 C '14 f I 92 0 b
ISN 0489 CALL LftQCitPH.LFNb7H(J)I C94Et930
ISN 0519 J * J + t C04ft940
ISN 0120 CALL L /F WC( IG.L ENGT H( J 6 ) C04ft950

C / lAEntN / IS INtitALIfE9 BY D ATC R.0CN DATA C04ft969
ISN 012I J = J + t C04fl970
ISN 01/2 J = J 8 4 C04ft990

i

ISN OldJ CALL IZ6EGLIN . LENGTH ( Jll C04ft990'

ISN 0124 J = J + t CDuf2000
- ISN Olds CALL IlhDGEHP. LENGTH (JB) C04Z2010

| ISN 0146 J = J + t C04f2020
' ISM 0827 CALL If?kOtIT . LENGTH ( Jsl C04f2030

ISN 012e J = J + 1 C0422040
ISN 0129 CALL RESOO(IU . LENGTH ( J) ) C0422050
ISN 0830 J * J + 4 C04f2060

C /JuNIN/ 15 INITIALIZED TO 1 IN INJUN C0422070
ISN 0138 J = J + t C04f2080

C /LEAntN/ IS INI TI AL If ta TO t IN INJUN C04Z2090
ISN 0132 J = J + t C04f2100
ISM 013J CALL IZEAOtIx . LENGTH ( Jll C04f2440
ISN 0834 J J + t CD4E2820
ISN 0135 CALL ffEGOttIA.LENGTHEJDB CU4f2430
ISN 0136 J = J + t C04f2132
ISN OBJF CALL REEROEITPR.LEN4THtJ)I C04f2834
ISN 0135 J = J + t CO4f2840

C /PU4PH / 15 INI T I AL i fE D BY DATP MLOCK DATA C04Z2tSO
ISN 0439 J * J + 1 C04Z2860

C /PuqPT / IS ]NITIALiftD BY DaTP HLOCK DATA C04Z2tF0
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PAGF 003
|
| ISN 0140 J * J * I C04f2tm0
, $$N 0848 ( A L L. I f t nO( ( AMe t ( Nu f H( J$$ C94fftgG
{ CT4 C04ft2003%N 084/ J * J * I C04f2Jto8%N 0143 L A t t. L E* ept o'IN.t t NGIHt J 3 3 C:14f2220
1 15N 0844 J * J * 4 C04fd230t j$N O445 CALL Lf 6 HQ (F %ef L L . L t,NGT H( J D g (nuf2240C FM C04ft?90R$N 0846 J * J * I C04f22601%N 084F CALL L f t:NC(14C.LtNGTHE Jll C04ft2701%N 044M J * J * 4 C14ftdROI%N 0849 (ALL Ifr404IAD.tENuTHE JDD C04f/J901%N 05%0 J * J * I C04f2300ISH 0834 CALL R f!.uO t l At .4 t Nui H t J e 6 C04f2310t%N Ot%2 J * J * | C neel2 J 2 0ESN 08SJ (ALL, L f r NO( I n f. t .t. t N O T H4 J b t C04fJ310SSN 08%4 J = J * I C04f d 540I$N 00*13 ( A t t. L f r' t*C ( I A t ? .t F Nu ? H4 J 8 8 COME239054N 0496 J * J * I C04f 2 340ISN OtSF C ALL If*NettAF.ttNu1H4 JDD C04f/37015N 08%4 J * J * B C04ft3n0iSN 01S9 C ALL lIFMutIA%.LtNu1H( JBD C04f2390

5%N 0860 J * J * A C04f140085N 0868 ( At t. l it rsO( I AH.t e NG T H( J99 (04f24LO1%N 086/ J * J * 8 C04f24201%N CL43 C At L tt'wat343 LtNGYH4 JB& C(14f143015N 01^4 J * J * 4 C04f2440ISN 016S CALL L f' NC( I A s.L t Nh T H( Jbl CMMIJ4SOt%N Otme J * J * 1 014f14t015N 0867 C AL L LI'WC4I4a.itho1H4 Jei C04f/4705%N 0169 J & J * L C 04 f ? 4 tt 0 N5%N 0169 C 4L L L f e uO t t et. . t e Nu t Hg JDB CJ4f2490 Vi$5N 0670 J * J * I C04(2900R$N 08FR LALL L f* NC( I Aae.L t NG T Ht J34 COnetys t o
85N 08P2 J * J * t CL14f/470thN 04F3 CALL L 78 WO( 14N.L F Nu1 Ht J69 C04f/9JOISM 0374 J * J * 4 Ct14f2540
Is4 G R F 'l L A L L, i f * *d C 4184 4. 5 4 05 t L t N 4 T H( J ) l l C04f2%SOISN 08Fn J e J * t C34f23hD
ISN ORTF TALL L f E **O( t jC.1 &H%( L I NwT h( J D D D C04fJSFO8%N OtFM J * J * 4 COMEJSMO
ISN OtF9 CALL II'404800 latut t (NGY Ht J D ) D C04f2s90

C/ 3Y A TUS / C04ft4008%N 0440 J * J * 8 C04ft480
( /%YATUN/ 5 % N IT IN!FIALif(D C:14f/%20
C C14fJn30
( 9ttav Tetp DFtav Atfld SaipalNY IS P45%S n C04f2640.

C 6 Nt K & * R N I T ] At. NUL L p A 84 6.* O mi 4 Lt[ VFL C1412490
C NF TPT a % I Nu AL 5E 16'U l N T . IVPt a C C op 01 % TO IDSIG C04f1664
C T kPT * 114F Tu HE A( H %*T PtJ I N T * OtL AY *I4r (14f26FO
e Y5tG m 714t to ht 4C H 5ft F"O t N Y C '14f 2% A O
C 4D514 * INPUT SIGNAL I NOf A t * * aa 4 M . - * 41 N 6 C04fth90
C 3 * * L AP %F O PH O t=L. P 4 T I nef' C04f2700
C i e aa e AC T Osa **De r n C14f/Ft0
( J = 3E AC TOu et 66I00 C"1472770
5 4 e Ps.w ', susi t t !*' u Lu4t I ( t'Se 84f' % 4 I )-Pu r % t J D I C34f2F30
( g a w t a t U.at (t wt L IN w CL U4r 1 C' tat t f r 4 0
C n * LIQulu ttV*L tN WOLU4F I C04ff ?SO
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PAGF 006

C 7 = .ATER TE4PseATUwE OF VOLUME I (OR T E wPi t t-TE 4P( J l l C74E2Fe0
C A = MF T AL YtMPcwATU4E CF C C4E QPGRON I C04f2770
C G = FLOE THEGUbn JUNC Y t aN 1 C04!2FSO
C to = SUJF ACE TEMPLEATUEF LF C1RE REGION t C04E2790
C I D T ad P * I NDE A F OR T *= I P TYPf. Cn4E2900
C 1 = FND PAG dLE M 004f2940
C BKt = stbNAL 1 INDEA (VULUMf 04 JUNCTION NUM9549 COME2620
C IA2 = SIGNAL d INDEm (NUN 7FGO F 04 O tF F ERt'NCF S B C34E2830
C MTEM = AuMPE4 CF INPUT SIGNALS COME29Ao
C NTETOY= TOTAL NU4af 3 CF T4tP CARDS C14f2950
C PLAG = TQUF MEANS Talp AL&FACY ACTUAT50 C14E2960
C FLCG * TouE ME ANS sfT pathi AEACHED C04E2970

ISN 0491 J a J + t C04E2880
ISN 0192 LEN = L*NLYhtJB - 2 * MAATAP+NLLOG C04E2990
ISN 0143 CALL t l" 40 4 Df L A Y .L t N D C be f 29 0 0
ISN OteA DO 200 I = 1.M4mT-P CJ4E29to
ISN 0115 F L AGE 13 4 . F AL S E . C04f2920
ISN 0146 F L Ct.( I ) e .F AL S F . C04E2930
ISN O t t' 7 400 CCNYINo_ COME29AO

C C i14E 2 950
C C04f2960

ISN OlnP J = J + t COME2070
ISN Old9 LCN = LtAGTH4JI - F*NLFLT C14E2960
ISN 0840 ( AL L Ilr iO( 40PT CN.L EN D C04E2990

C COME3000
C OfLTM Yt4F STEP >IEE C04E3050
C CT4th a MINIMUM AL Lue AOLE YtMF STEP StEE C74E3020
C TL A;T = FAO OF [ *4T E M V AL COMf3030
C 80eP * AbwPFN CF COMPLETf FORTS SINCE LAST QF ST A4T SAvF COME30A0
L IMAJ z NUM64 E u CF fik I E F EDITS SINCE L AST COM%FTE EDIT C04E3050
C SMIN = NUMNE4 LF Y t 4f STEPS SI NC E L A ST MIF F FORT C04f3060 N

C IPLT = NUut*E R [# T I 4F STEPS EINCF LAST PLOT SAVF C04E3070 Ch
# L ANK * V * S t C34f3090L NCm v TI4L ST t P CONTkdL OPTION (0*YES. IsNO, 4

C NOMP * AUMRt R Ct CCMPLETE FORTS PER TApF S a vF Fne et ST A1T C34E3090
C N4AJ = NUMOFu GF H6e I E F EuIT% ptR COMPL E Y E EO!T C0423100
C NMIN = AUMe* E R OF TIMF ST E PS OFe BGIEF FDIT C04E3410

* C * AUwuEd OF T14f STEPS PF4 TAPF SAVE Or PLqTS V Aa t AtsLE S COME3820
CUE 9ENT INTE2 VAL INDFx C0423130C NSFT =

C NS TE P = C ucpF NT Ttut 5TEP NUMBE a C94E3840
C NTSFT * AUMME1 of Y I MF STEP SFTS C0423150
C NYTSP a TOTAL NUMr$Ek UF fIME STEPS USED C14E3160
C ENOSTP = .TLUE. INDICATES LAST T I ME STCP IN INTFuvat DEDUCED C9423870

Tier STFP C UN T R OL nPTION to, til A NE G3 NE' G * YEi. P3S * N0lC04f3190C NCm a

ISN 0394 J = J + 1 C34E3190
ISN 04@2 LEN = 1 FNGT H( J ) = i eNL LOG C04E3200
ISN 0193 CALL R EF P0(DE LT M.LEN) COME3210
ISN Ot9A ENCSTP = .FALSt. C04E3220
ISN 0899 M F Da>C = .FAL5t. Cn4E3230
ISN 0896 J = J * I C34f3240
ISN 0t97 CALL IlfQOttAU.LENoTH4 J3) C04E3250
ISN 0499 J a J + 3 COME3260
ISN 0199 CALL IliaG(tAveLENGTHE Jll C04E3270
ISN 0200 J * J * 1 C04E3290
ISN 0201 CALL T EF CO(I Aw.L ENGTH( Jll C0423290
ISN 0202 J = J * 1 C04EJJ00
ISN 0203 CALL tEEGO (Ibu. LENGTH (Jll C04E3305
ISN 020A J * J + t C04E3320
ISN u20S CALL I EE unt l AS.LENGTHt Jll COME3330

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ __ _ ._ _ _ _ _ __ _ _ _ _ _ _ _ . _ _ _ . _ . _ _ _ _ _ _
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PAGF 007

C COMMON / mORM / IS ItROED IN INMAIN C0423340
ISN 0206 J * J * 1 CO4Z33SO

C CHELn TFAT LENGTH 4J8 MATCHES HETeEEN COML AND COME C0423360
ESN 0207 J = J + 5 C0423370
ISN 0208 IF (LFNGTh(J) .EU. -9999995 GO TO 500 COMfJ380
1SN 0d10 601 F OAM AT( 50HOENHOR--LENGTH AGGU4FNT IN CON FL I CT . COML wS. COME. CO4F3390

& SH J =.Ito.45x. 18HERECUTION DELETED. 9 C04E3400
ISN 02tI w A I T E t ") .6 01 D C04l3450
ISM U242 CALL FAIL C04FJ420
ISN 0213 500 CONTINUE COMf3430
ISN 02te HFTUWN C04F3440
ISN 0215 FND C04Z3450

* OPTIONS IN EF F ECT * NAME= MAIN.OPTm02.LINECNT=60.SIEE=0000K.

* OPTIONS IN EFFECT* SOURC F .E RCOI C.NOL I S T .NO DE Cn .LO AO.NO4 ap.NOED I T . ID.NOx REF

* STATISTICS * SO UN C E STATEMENTS = 244 . PROGRAM StfE = 3446

*STAftSTICS* NO DIAGNOSTICS GENFRATED

oee*** END OF C O MP I L A T I ON ****** 651K BY TES OF C04E NOT USED

4
N

__ _ _ _ __



LEVEL 21.9 E JUN T4 i CS/3e9 r0cvaaN H DATE 79.009/84.95.46

m a l N ]P i ze .L I NF CN T * 6 0. S I EE= 0 30 04C0ua!LE2 09 T ! DN '. - N e wcz
SOUC CE . EuC D I C . N1L I ST . NODE CM .L O R D . N0 4 &P.NOF DI f e t D .N ) A eE F F4tLOO10

ISN 0002 SUS *du'INE Fall 194 0020
ISN 0003 E MPL 1017 E E AL +9 (A-H.0-Il F AILOO 33

C
ISN 0006 CnmM1N / STATUS / LutG4 PrutCn. pJeE p. YlpFx. FAIL 3033

8 DeutTL. PuutTM. T QU I T L . T Qu t TH , N3G7 FAILOO32
F4tL0050

ISN 0005 LOGICat NnGq F4tLOO60C
0 01Cs4 * CDANM-NILJLSON I MPL I C [ T = E A PL IC t f PQUD9 4 T l qN NOL T I AL IE D FAILOOES
C PFplO9 = kE4CTOh Ptut03 FalLOO70
C PCeF C * RFACTER PCof E FAIL 0080 i

C Tyarx = F L tP SE D MwOHLEM YtwF FalLOO90 |

C POVITL a LO*td LIMIT UN 9WF3SUME IN ANV W OLU ef F4(L3093
C P Ju l TM UPPER LIMIT Cm upESSuas IN ANT V 3L U wr FatLOO92
C TQulTL s LGeEn LIMlf CN T E wPFe a TuqE IN ANT V 0Luw t F4tL0093

C T00lTM = UPPER Llulf UN YtupFEATusE IN 4NT V3 LUNE CAIL0004
C NOGO r . ' u uE . INOIC A T E S parMLE e F A ILUDE fallo 100

'4tLOlto
C FalLOS20

8%N 0006 N0 60 s . T c uF .
C 4DHT 124C fET a Tc a(E s AC= FUL 3d au t.G I Nu PucPOS=5 iSHT 125

ISN 0007 C aLL Ep?fpA
F4tLOI30

ISN UDOS FE'04N FAIL 0t40
ISN UJ01 ENC

*0PYtJNS IN LFFFCTe N4 mis walN.CPTsui.LINECNT=to.S!fF*0000M.

eaFT10N3 [N EFFFCte 3 00o C T .E f*CD I C . N.~ L I S T .NteDE C K .LO SO. NG* a p .NC *U l f . I D,N ) AbiF N
Oc

= e 9EOGeaw Si2E = 282*STATISTICSe ieu%Ct STATF*ENT;

* STATISTIC 5e Nn 'it4LNCSTICs (ENinaTEu
670M dTTE3 OF CO2E NJT USEDeessee FN9 re ( 0 4p l L 4 T I CN ******

|

-__-____ _



_ _ _ _ _ _ _ _ _ . ~ _ _ _ . _ _ _ _ _ _ _ _ _ . -

LfvEL 21 4 4 JU* 74 3 riS/Je0 F047 4aN H 04TE 79 00C/14 55.47
Cowp t te n nPTIONS - NAwF* * A I N . 'Iv T * 0 2.L I NF C NT u e 0. S t / E z 0 00 0< .

S tub C E . E t< D I c. NJL ! S T .NG OE C K . L P t u . N0 ** 4P.M1'O R Y . I n . N } n 4 E F
ISN OJJ2 b V d** 'U'INE 8 L JS dH t N v t it . NJUN. Npup. NSL1 HJS197 FLOS0010

4 vs. Ma. es. *4 4C. 4W. MN. FLOS3012
2 MT. me=JUN. 4A a wrt . MAASMC. IPkOGw. Id*HT. I t' at> S . I *. 4E C . I DEHOG. FL9500t4
3 DTD F L OS 00 t S

ISN uud3 IwpLICIT C E AL *o iA-H.U-I) IM4 0020
F Y t *' -# 0 01 C '' * w C N HL DC s rLOS002Jr '

35% 00J4
'

L C ** )N / IC *L At1/ PHSt>Lu t SJ D .T SOL o g a50 ) . Y 40L at S Jl . 39H' 126 I
I P++5 Nt e i Su 5 . T Sk * e t 50 9. T AN u ( *i O ) .19CS t 5 3 $ RSHT I27

C T4 LD 2 7L C A w? d A bf T i epE sd A T UL f R9HT 12R
C TANEw a N"a AVS4Abi T T uet d a TUd' IN SLAW 90HT B2O
L TS aL O = f'L P 5(tuf A LE T e 4pcGaTUEF 1DHT $30
C T 3NF e * N' e SulfALt T F *+ E k A T UI. c ROHT t3I
L P% StsL C = SpFACE. HEAT FLUR. ULO VALUE 99HT 132
C P9 5NL tn = e.J4 F ACE Mtaf vtum. NFe VALUE 30HY 333
C 33C3 : INDER US T N t. t3t %NJah v CCNORYtuN % lad 9DHT $34
C 99HT 835

ISN 000S C Ow*tva / CFACpk / ALPcTM(50), AlpHTe($0$, 07D40140). QqpgT(50$. 3DHT I36
t CHOCAL. V o l .)s 3 ( 4 0 9. vntaeYt%0B. vt(305. ROHT 437
/ I Cf'P t s o l . IVClot%OB. ND T*. NW180 ADHT 139

ISN t,0 0 F C'WwqN / StaP4T / A P i t' t . 5 0 3 , Tp4 2 8 90 B. RDHT 839
I IG;*4509. ITpttb.500. 17 52h ( o . S J 3 . ITPa46. SOB tiDH T 140

tSN OJJ7 CO*4GN / SLau;w / A SUL q 0 3 . ASuat20p. PDFog6.20p. SE21.a0). tOHY t4t
t vpq28.?OS. vututo.2u6. WP! ( f .20 D . x DC o t 6 2 J B . HDHT 842
2 IsidE*.208. int t e . AQ ) . Nlt6 201 NS I t20 9 4DHT 14J

fSN 0cJ4 C1*49N //CLDC*/ ISueNat209.FttM#At%JD.I2CALLt909.NtSUJC.44ufuB.T FLO90024
15N uGJG 4!"#N5 TON PsafE75p FL'J S 3 0 2 6

C FLOS0027
C '.UW ou'!NY 'O EVAlvaff FLLs IN 4LL PIP _5 INCLOOING LF 44 ANJ F I L.L FLOS0040
C FLOS00%0
C N V PL = NUMM E Of vt'L UwE S FLD%0060 gF N J u*' * Nuw3EE OF JUNCTIONS *LOS0070
C t s- w ' =e huwdEW GF PUwp3 FLOS00RO
C N%La e NuwaEA OF M AY StA15 FLDSG090
C NJSven m Nu HN OF SwCOT HE C #2L O J UNC Y t JN S FLOS009%w
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ISN 0409 T O TE 2 = ( F JUN 4 ( ( ) * UUMF 6 *SP J* TPuj( ! ) FLOS3540
ISN 0210 IF ({PJ3G4.NE.28 GU TG 157 FLOS3842

C *** FLC90 CHANGr FLOS3944
ISM 0412 IF t t .NF . JUN * SL .AND. I.NE.JUNSSLI GO TO 157 FLOS3946
ISN 021e wrADti.tB = 2* R O FLOS3847
ISM OttS HF40(f.dl = IER O FLOS3848
ISN odle IF 4AJ.LE.O.B GO TO 157 FL953R49
iSN 02 L el aTO' = 4JUNEJUN*ilI * AJUN(JUNSSL8 FLOS38SO
ISN 02tg AT = (ATOT/AJi**2 FLOS3952
ISN 0220 infst = 70TAl*AT FLOS3R$4
ISN 0,24 Y O Tm 2 = TCYu2*AT FLOS3956
ISN 0222 B57 CONTINUf FLOS3958

C *** H-S ADOITICN FLOS3M60
ISN 022J IF ( I a0JUNt t 8.L E.0 3 GO TO 80J FLOS3962
ISN 0225 IF (AJ.LF.0.9 GO TO 103 FLOS3964
1SN 0227 ATCT * 4JUNtt3 * AJUN(lADJUN(l9) FLOS3966
ISN 0428 AT = (aTOT/AJl**2 FLOS396?
ISN 0229 TO Ya t = T3 Tut *AT FLO**STO
ESN 0230 TOTne = TOYM2*AT FLUS 3872
ISN 0238 103 CONTINUK FLOSJ874
ISN 0232 IF ( C Hu v E t I B . GE .ONE E E T .AND. IPROGM.NF.2) GO TO 220 FLOS3976
ISN 02J4 PF = BS * TOTKt FLOS3878
ISN 0235 RF = e4 + TOTE 2 FLOS3R90

C *** N-S 4001ftCN FLOS3885
C USE JUNCTION FANNING ANSTEAD OF Y OLUM E FOR HOR 2 Slip FLOS3857
C AND 40D INTEGFACIAL SNE Ap Pp E SSUR E OROP FLOS3898

ISN 0236 BF (!ADJUN(t) .GT. 0 .ANO. ALPHAJtI) .GC. .18 GO TO 14S FLOSJ889

. _ _ _ _ _ . _ _ . _ . _ _ _ _ _ _ _ . _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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f
I

paGE 082

ISN 02J9 DP = pl - P2 + PumGPitt + beSGett.28 FLOS$M91
ISN 0239 60 TO 116 FLOS * 39 3

C CF Ji I l = 0 FOE JCALCI B de F ANNGJ t ! l * O FOQ JCALCI s -4 FLOS3d95
ISN 0240 11S DP * Pt * P2 + PUmpptt) + FANNGJ(1) + CF Jt t ) FLOS3097
ISN 0241 I lf CGhTINUr FLOS3999
ISN 0242 IF ( F HR w n t i l .GE .ONE E A T .02 A J.L F .O.0 6 GO 'O 220 FLOS3930
ISN 0244 IF tel 125.120.ta0 FLOS3's02
ISN 02e= ida IF TOPS 125.430.330 FLOSkr04

FLO*1906ISM 0449 145 N * L
ISN 0247 GO T3 IJS FLOS3908

FLOS3910ISN 024e IJO N = m
1SN 0249 t35 CONTINy; FL3S3932
ISN 0250 too d = - e'' FLOS3954

FLOS19th5 6 a F2
e .L i . l'.N 3

SSN 02S3 IF E
= 0 2. CR 4 elLL Att Ge SJNIC CHOWING FLOS39tBC JC*OnF

ISN 02S3 I F t JCHOM E t I I .NE .O. A ND. JCnGa E t i t .NE .2. AND. JCNon *!! I t .NF . 4 0 50 TO IS9FLOS3920
ISN 025* IF t JCHO< f t 1 ) .E w .4. A ND. ! CHC * E t i t .G T .0 3 GO 70 359 FLOS3422

C 785T Fr3 FLOE EbuaTION CHOaING FL OS t92S
ISN 02S7 etESTse*t0P-SomeDadStell*DT/At IRu 3927

C eIEStae*(DF-H*e* AisS t e l 3 * DT/ A g CDC 3929
C CM**ED waufMTuw F uva T I ON FLOS393t

4AJ/SPJ)*D50&TtC2) 19m 3933ISN 0299 4CHOnE =
= (AJ/SPJD* SJEftC29 COC 3939C oCe94E

ISN 0259 IFE GAbstel*STI.LF.eCMOKE D Gn 70 RS9 {Rs 3939
C IF t 4 HS t w ! F ST S .GE . eC HO AE 3 GC 70 355 CDC 3941

!$N 0261 153 CONTINUE PLOS3943
ISN 0262 nCaO*EtIl = 0 FLOS394S
ISN 0263 Gu v ) 1 5 ** FLOS3947
ISN 0264 R$9 FT*wP = -DP/ t oC hon E ) * * 2 FLOS3949
ISN 02f 5 18 te.G#elt409 'V s Du ! N 1 ( PF . RT[wDi 194 39%8 @

C 35 to.Gr yEDO) PF = Au ! N a t MF . HTFevi CDC 3953 O
ISN 026' IF to.LT.lEDOI 64 = DuaAtt6J. RTEud) {RM 39%S

C 18 to.LT.IfWG3 Eu = AMAaltPL. PT5mpt COC 3957
ISN 026d TL Ta l = AF Mu *LOS3959
ISN 0273 TCTEd a PE-MM FLOS3168
ISM 0274 ISCNIC z .TEUF. FLOS3962
ISN 02?2 aCMC=Ft!632 FLOS3963
ISN 0473 IF to .V. 0 05 qYE eP = - ts F FLOS3965 (
ISN 0275 IF to .L T . 0 09 ofdup = 60 FLOS3970 -

C FLOS3990
ISN 0277 154 IFte.LT.fEEG) GO Tu 170 FLOS3900
ISN 0279 TOfw s TOTnt FL O S4 00 0
ISN 0240 GO TO IPS FLOS4040
ISN 0248 L'3 TC Tm = TOT *2 *L3S4020

FLOS4030ISN 0242 575 CLNTINU-
C C A LC ut A T - STAGNATION PROpt cit I ES 'LOi4032

ISN 02e3 IF ( JCw)d E f t ) .Eu.2 6 GC TO 230 FLOS4034
ISN 0295 I F t .NCT e m la l GU TU ea0 FLO34336 ,

ISN 02PT PDL s DELD FLOS4039 (
1SN 0289 PQn = P( (l FLOS4040 -

FLOS4042ISN 02*3 HOL = n
ISN 029) WJn = 4 FLCS4044

* SaTP (LS FLO3e046ISN 0295 PS 4T it t
ISN 0242 PSAYant = Ssip tap FLOS4048
ISN Oi33 ASTALP = AwEstn e FLOS4050
ISN G294 IF EN .NE. si ASTAbu a awe nt L D FLOS4052
ISN 029S I F ( 3 ** S ~ t N I . * J. t l 40 TO 422 rcOS4093
ISN G254 IF E DS Jo T t Cu a tewt Ni l .L T. 0.3006 Gr TO 230 I3u 4054

|

|
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ISN 0 57S GO Tr 3%I rLg54446

ISN 03?* 3SJ Ir (m85%'t 1%7.t e .1 a- FLOS4449
iSN uJ'? 1 ;' I 5^ tait 4CD .b7 O.J3 GC TJ t79 8 L US 4150

ISN 03'4 GJ 'e t*t FLOS4RS2
ISN 0310 344 16 ra%T4CP .GT. J.03 GO 10 t*9 EL154tS4
5SN OJe2 a .18 IF t JC H - = * i t 5 .N I. . S I uC TO l '* F FLOS4156
ISN 0344 ICHOE*7 * L f15 4 4 5 9
ISN 0345 OL TO 112 FLOS4160

C GFT 10 'HIS pot hT JNLT IF I C eda ? (? O 9e I C H 3g g ;r g ,) FLOS4162
ISN OJ8F l aa IF 4 I C H''m E t I l .L T . t O D bJ TO 190 *LOS4164

( %U A C Ont ' O CONDITItNS. U SE sag es r N T u a* CHD.ING UNLFSS tCHKE.GT.to FLOSSR66
C 1H5.N US~ "tNI"v4 CF woutNTum t'R HENcT FATrNUED T 4 4L E S FLOS4469

iSN 0399 1CM7ka&J FLOS4170
iSN 03M4 GO T3 342 FLOS4172
(SN 0190 171 CON'INUS FLOS4tF4
ISN OJ9a a C erik * I 4 35 | I C FJm F t t I I FLOS4176
ISN 0392 IF ( f (H in .GF . l O ) ( C Ht | A z t C Hon - 3 0 'LOS4878

= 4 SET ICHOK * 5 FLOS4 t ROC (HtCw 8'J HF4 C HOm t FL0s se qp F L . rLaw pf screawf
ISN 0J74 IF t JC H im * 4 I ) .E G. 4 8 BCHOK a S FLOS41R2

C CHECm F4 F40SAE-M u (MiiICat rLas asOutL . 5 L aG %f JC H J4 E * $ FL154884
ISN 0336 IF(JCHOaEtII.fd.53 GJ 10 AM4 FL OS4 t m6
ISN 0398 tei LONTINur rLOS4tS9
ISN 03G9 IF tag %6 GC 70 19J FLOS4190
ISN 0408 IF te!FST .LT. b.OD FL OS 419 8

*at*4J*LE4 nth.&*LL.4L.I.UEJ g(Hon.tTPL) FLOS4192esTHetN *
ISN 04J3 IF t o tFST .CE. d.08 FLOSet03

eeTHeam = aIeaJetEantH.PLs e 4 4. I .DE M e 1 CHOK . I T **K I FLOSSt94
ISN 040s GO TO 1,5 FL OS 4196
ISN 0406 ipa 3 C Hom. = e FLOS4398
ISN O407 an a t He in 1-Sa T HF t n 3 e f( S a THG 4 m )-S a THF t A II FL1S4200 c
ISN 0409 RL u t Hell l-S A T HF (L 6 3 / t S A THGG L )-Sa THFil $ $ FLOS4202 tg

ISN 0409 I F t m a .G'_ . Ct R T F E .aNQ , aL . ;aC .0L u f f F B we T7 3 42 F L')S 4 2 0 4
3%N 0488 I F t R E .L T .PL A T F f .4NJ .at . LI .CL A T F F 9 G7 YO 197 FLOS4206
ISN 0415 IFlan.G5.CLRTFED GO YO 399 F.OS4209
85N 045S 1CHaaaei FLOS4230
ISN 0446 1CM9ml*4 FLOS4232 ,

ISN 04t7 Gn 7 0 194 SLOS4214 ?

ISN 0419 467 ICMHase FLOS4216
tSN 04I9 40 TO I42 ELOS4219
I Sme 0420 Ima IC MsEse FL OS 4 220
tSN 0421 1 C H3 8 L = "i FLOS4222
ISN 0422 381 IFtuhKB GO TO 8 98 FLOS4224
ISN 0424 IF (*lrst .LY. c.09 FLOS422S

-a g e a J eL F an t h. PLL .XL e t .OE p. t CHOnL. ! TPL 9 FLOS4226e=THMIN =
ISN 042A IF teIFST .GE. 0 08 FLOS4227

ateaJetran(H.Pla.xa.!. DER.ICHOnu.ITPMi FLOS4229*eTheaA =
ISN 042R GO TC 445 FLOS4230
ISN 0449 191 IF te!EST .L T . 0 06 FLOS4235

-4 e aJ eL E a s t HOL .PLL . RL . I .DEp . t C HOs t e t TPL 9 FLOS4232enTHulN z
ISN 04JR IF t eIF ST .GE. 0 09 FLOS4233

at*4JeLEaktHon PLE.ak.t.DEpelCHOMKetTPK) FLOS4234e=Thuam a
iSN 04J3 GO TU I*S FLOS4236
ISN 0434 18J IF (etEST .L T . 0 06 FLOS4237

- A l e aJ *L E a k | HOL .PLL . RL . ! . den . I C Han . I T PL B FLOS4239e s T H.e I N =
ISN 0436 IF t wIF ST . GE . 0.0t FLOS4239

a t e a J *L E m u t HO z .PLn . u n . l .DE p . t CHon . l T PK ) FLOS4240*=THwan a
ISN 0439 IRS CONTINur FLOS4242

C FLOS*244

I
,
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C uAuF rurOfCTIVE TEST ON INEDTIAL FLOW FLOS4246
ISN 0439 w?H = eTHMIN FLOS4252
ISN 0440 IF tetEST.LT.wTHS GO TO 280 FLOS4294
ISN 0442 eTH = eTHwax FLOS4256
ISN 0443 8F telEST.GT.afM8 GO TO 280 FLOS4259
ISN 0445 TOTk * -H-MM FLOS4259
ISN 044e IF l a .L T . It mo l TCTn = Et = 34 FLOS4260
ISN 0448 ISONIC = 7ALSE. FLOS426I
ISN 0449 M C Win E t I l s O FLOS4262
ISN 0450 GO TO 190 FLOS4263
ISM 04S1 500 CONTINuS FLOS4264

C HSR PneSCQIPTtJN FLOS4265
C SSP POESCRIPED C Hu n t. Flue MODTL. FLAGG*O HV JC m KE z 3 FLOS4266
C UP ST wt aw VOLUME IS DE TERMINED BY INDIC4TOu N FLOS4265

ISN 04S2 CALL FLOQ5Wtten.L.N.OP. 6.H. e . a VE R ( N ) . FLOS4400
i BM.AJ.AI.ITPt . ROP T CN f 3 6. ! OPT ON t 3 ) .O Y. I RE T ) FLOS4480

ISN 0453 ITPtI) tTPI FLOS4482
ISM 0454 IF 4RDET .FG. 13 GO TO 270 FLOS4420

C USE INEATl4L CAL (ULATIUN FLOS4442
ISN 0456 IPO CONTINU? FLOS4443
ISN 0457 IF t ISONIC 3 tt = nTEMP *LOS4444
ISN 04S9 CELFitt = TOT 4 4 weeg FLOS44 4 5
ISN 0460 fE14tf8 * DP - HenPe t ) *JasSt ootI)3 IHe 4446

C ofL44I) = DP - t4**PtI4* AMStmPttB9 COC 4447
ISN 0460 tSOHKill = Of L A t 19 / INFRTAtiB FLOS4449
I SN 04t2 FSurintIB = -H

'

FLOS4449
15% 0453 IF (nfH)nEtt) .NEn 2) GO TC 592 rLOS4450

C pourNTuw EQUATICN CHUMING FLOS4452
GO T1 2 FLOS4458ISN 04e5 DEtrtl,'OISH G463 192 oplFgI3 e esa$gR(I.2) FLOS4460,

ISN 04m7 69 TO 2'O FLOS4462 M?
C FL OS4 464 LJ
C U9e CHOnE CALCULAYtDN FL754466

ISN 04tS flu (. ONT I NUT FLOS4468
ISN 0464 k C HO K F t I ) s t FLOS4473
ISN 04?O ITPtIB = 1 TPK FLOS4474
ISN 0471 IF teTH.LE.0) ITPtt3 s ITPL FL754475

L S I NC r Da/DT IS INALCowATE FOQ CH9AED FLOm 4T SMALL OT. LIMIT FLOS4476
C ThL 4tNtwog S I I E. O f' DT FLOS4477

ISN 0473 DTa3J = CT FLOS447m
C SKIP TF dTA6TINb TIME FOR CH Om 1 N .i SMOOTHING NOT .aEACHED FLOS4474

ISN 0474 IF tttura .LT. AD**IONt J i l 60 TO 282 FL1S4460
C s et IP e937 ADJuafwENT IF JUNC T ICN A4F A 15 CHANGING. FLOS44Rt

ISN 047e- IF (AJUNT(il .EO. U.03 Gu 70 212 FLOS44M2
ISN 0478 IF (04hst(AJUNTEIl-AJUNtI$9/AJUNT(10) . r. T . . J 3 I D0 9 GO T1 252 144 4494

C IF ( AD S i t AJUNT i t a-a JvN a t t D/ a JuNT ( I ) ) .G T . 0 0 t F 3 8 Gu TO 212 C7C 4496
C Sulp wonT AO JO$ T ME NT UNLESS UPST3EAM VOL Ju* IS S d 9COOLE D 74 AL MOSTFL OS44 998

ISN 0480 IF 44WEntND . GT . 5.00-J6 GO TO tid 164 4490
C IF GEVER(N3 o ut . 5.0F=J8 50 TO 242 C1 4492
C SK IP mO'T AO JUS T.se t. t DuqING ( N I T I aL cAPlu OCppTSSoul/4TIJN FL.154494

ISN "482 IF (PtND .GT. S4TPtND + dd.8 GO TO 212 *LLS4496
ISN 0494 PYADJ * 084M140.00B00. JT3 194 4499

C DTADJ = awamitu.uotLO. OT3 CDC 4500
ISN 0495 eli t' 5 U4n t i l = tmTH-wPtIpl/JTADJ FLOS=502
ISN 048% IF (IOpfeNt3) .EO. &B ePtI3 = eTH FLOS4703
ISN 04P8 OElatII = E%Unntil * AI FLOS4534
ISN 0499 IF teTH .NF. EE GC5 bJ TO 24S FLOS4SC6
ISN 0491 m&tTElf.4025 1.Ofen.PLL.Pon FLOS4504

_ _ _ _ __ __ _ _ __
_ _ _ . _ _ __ ._ _ _ _
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ISN G492 -a oi FLL*4TilHO.49H f.L C CM -- I E. W O CHOK E D FLOW. PR W'49LY OFF CatflCAL, FLOS45to
1 JgM FLOE YahtES -- CHECE TEMF STEP. / FLOSe%82
g 2 JH JCN. DT. H. Pt t . PLR m. 13. 3P4Ett.4 JOR. FLOS453 4
3 27H******** fAECUTION ufLETED. I FLOS4555

ISN 040J CALL FAIL FLOS4514
ISN 0494 GO Yq 270 FLOS4520
IsN 0495 ild (rNTINu" Ft r354 522

I ISN 0446 *E1CT = (CFL441) - OP3 / teTheo&dSteTHS S IM4 4524
| C G k lC T 3 (CEL A(I I - UPl / (=TH* 4dS(wTHS 9 CDC 4526

ISN 0497 DFLF(lI = = ( MM* e T H* * 2 *F 9 8 C T * m T H* 0 &PS( m TH S I IBM 4529
C UFLF(l9 z -( Hu e s T r** * 2 * F R ( C T * e T H * Abit aTH) D CDC 4530

ISN 0498 TF (IP4;Cw .NF. /D GO TO 205 FLOS4%32
!$N 0500 IF tl .ro. JunnvT3 ostFgg3 = Ig oO FLOS4534
ISN 0502 20; CCNTINU" FLOS4936
ISN 050J F SusK t i l a Dea l N a t -d . F a l C T ) 194 4539

C $SutK(16 w AMINtE-u.FEICT3 CDC 4540
ISN 0504 GO TP 2'O FLOS4942

C FLOS4544
L *NLET F NT H AL PT Ok JUNCitON AREL 15 ZERO FLOS4544

ISN 0505 240 aCHo*rtll * O FLOS2%48
ISN 0506 =Pt!B = If=0 FLOS4%50
ISN usa? 35'(13 * ZEen FLOS4%52
1$N 050a Dtt4t!l = frs O FLOS4554
ISN 0509 LEL' Ell = I* p G FLOS4556
ISN 0510 ' 5 U** * t 1 9 * ZERJ FLOS4558

-UNfEn?**e FLO54560t%N 0513 F Suom ( 1 ) =

ISN 0582 uD Y '1 2'O FLOS4562
C FLOS4564
L L f Am JUNCTION FLOS4566

ISN 0383 3 5', (t NT INUE FLOS45*9
ISN 0534 N = W FLOS4569 4)

ISN 0515 F ' U.3 m ( I I = -ONE E A 7 FLOS4570 D
ISN 0$16 TOYk t * IEco FLnS4680
ISN 0547 TCTK2 * T F U' FLOS4620
ISN 0518 15 ( JC at C i t t l .L T .u. AND. JC ALC I ( l l .NC. t -e l l GO TO 157 FLOS4630
ISN 0520 t u *F = FJUNFtEl * CHnwn(t) * FU4PKill * HESOn(tl FLOS4635
ISN 0523 Teval = -CUW *SPJ*TP4JttI FLOS4640
ISN 05/2 35' C L N T I NU '- FLOS4660
ISN 0523 LF 4 C Hn V a ( I t .f,E .ONE E A 7 5 GO TO 360 FLOS4670

F = HM * T9?nt FLOSeh90ISN 0525 "p
O w P1 - PF * &UMPPt14 * t*mSOEti 29 rLOS4685ISN 0526

C *** H-S ADDITION FLO54696
ESN 0527 It (I43JUNtil .GT. JB UP * Pt - P2 * PiJMPP( I l * FANNGJ(Il * CF Ji llFLOS469 7

C JCh0KF = 0. s. 0d 4 utLL AL LCe SONIC CHOKING FLOS4699
ISN 0529 IF ( JCH"a * ( 13.NL .O. AND. JCHD* E E II .NF .2. AND. JCH 3m E( 19.NE .e l GO TO 365FLOS4690
ISN 0531 I F ( JCHOn f t | 3.f u .4. ANO. l(HJm F i l l .GT .0 3 GO TO J6 5 FLOSSA92 I

C TEST Fil4 FLCs EQUATION CHOntNG FLOi4596
ISN 05JJ h l = S f a m e t DP+dF * o* D AdSt e l l *cT / A I 194 4699

L =I*ST=wo(OP*HF*me aoStatB*DT/At CDC 4700
ISN 05Je m C HO * C * 4AJ/SPJB*JSunT(C2D EB9 4702

C oCHOnf * (AJ/SPJte Suh 1 (C4 9 CDC 4704
ISN 0535 IF4 7Ad>tmEEST3.bE.mCHdnF 3 GO TO 354 IBM 4709

C IF( AHS(etFSil.uF.mCHOnC & GO 70 J54 COC 4710
ISN 0* 47 453 CONTINUC FLOS47E2
ISN O' 9 KCH"MFtIl * O FLOS47t4
15N O J4 LO TO Jr5 FLOS4716
ISN 0940 3%4 F T E ** P 4 -OP/ ( wC Hein t s * * 2 FLOS4718
ISN 0543 LSONic = . T E; UE . FLJS4725

_ __ _ _ _ _ _ _ _ _ _ _ _ _ _
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ISN 0542 K CHJKE ( I B = 2 FLOS4726ISN 4543 GG T7 395 FLOS4736ISN G544 360 = = 2 m) FLOS4780ISN 0545 eP(Il = ZERO FLOS4790ISN 0546 ESudK(fl = 7ERO FLOS4800ISN 0547 Gn TO 250 FLOS4M301SN 0548 JtK CONTINUS FLOS4820C C A LC ul 4 T E ST A GN AT I ON P D3PE ET I E S FLOS4835ISN 0549 !F ( JCHJK c( I B .EQ.2 5 uu TO .s70 FLOS4837
I sas 0558 IF (.NOT. <DK) GO TO 370 FLOS4839ISN 0553 PCKm p(K l FLOS4841ESN 0554 HCK = H FLOS4843ISN 0555 5' S A f t K ) = 5ATP(K) FLOS4845ISN 0556 XSTAGP = AVEa(K) FLOS4847ISN 0557 IF (PH4SF(K) .EG. Il GO YO 367 FLOS4848ISN 0559 IF ( DSQ4 T ( CM ACHvi n i l .L T .O.3D0 5 GO TO 370 184 4849

C IF ( SQa T E CM ACHv( Ki t .L T.O.3F0 5 GO TO 370 CDC 4851ISN 0561 J67 JC = 3 FLOS4853ISN 0562 CALL S T 4 GP( POK .FOK.PS A T ( K l . x S T A GP .p ( K l . H .S P J. w. FLOu A I K ) . FLOS4855
g S A T vF ( K l . 5 4 T vb ( K ) . S A T HF ( K ) , S AT HG t K l . SOUND 2 ( K l l FLOS4857ISN 0563 370 CONTINUE FLOS4859

C TEST t 04 TARLE CHOK E D FLOm FLOS4861C CHECK FOR RSR PEESCRIBED CHnKE FLOs. FLAG BY JCHOME = 3 FLOS4863ISN 0564 IF ( JCH7m E ( I t .E U.J 6 GO TO 600 FLOSte67ISN 0566 IF (JCHlME(Il .Eu. 4 .04. JCHGKE(Il .EO. 55 GO TO 373 FLOS4869ISN 0568 IF (JCH0KEtti .NF. 0 .AND. JCHOKE(lB .NE. II GO TO 380 FLOS4869ISN 0570 373 IF (DT.FQ.lEROI GO TO JSO FLOS4871
C *** H-S 4001TICN FLOS4873ISN 0572 IF (IAOJUN(Il .LE. di GO TO J62 FLOS4875ISN 0574 IF (ZJUN(Il .LI. EJUN(IADJUN(till GO TO J62 FLOS4877ISN 0576 PLK = p(KB FLOS4879 y?ISN 0577 IF (#GKs PLK = POK FLOS488t usISN 0579 CO TO 363 FLOS4883ISN 0580 J62 PLK = P(K) + HE AD( l .1 ) FLOS4885ISN 0581 IF (KAKB PL K = POK + HEADif.48 FLOS4P87ISN 0583 J63 COkTINUF FLOS4889ISN 0504 IF(JCHOKF(II.EO.4.AND.ICHonF(It.GT.03 GO TO 379 FLOS4898ISN 0586 IF(JCHOKE(II.EG.55 GO TO J66 FLOS4893ISN 0588 IF( ICMakE(It.GE. tut GO TO 366 FLOS4895ISN G590 IF( ICHOK E t t l.L E.0 8 GO TO 366 FLOS4897ISN 0592 LL = IAMS(IPUMP(Ill FLOS4899ISN 0593 IF (KAKl GO TO 364 FLOS490tISN 0595 IF( PLK.GT.SATP(Kl.AND. SINK (LLD.LT.SAYp(Kil PL K = S A Tp( K B FLOS4903ISN 0547 GO TO 379 FLOS4905

ISM 0598 364 CONTINUE FLOS4907ISN 0$99 IF ( PLK.GT.PS AT (K l . ANO.SI NKt LL I .L T.PS AT ( K p l PL K = PSAT(KI FLOS4909
ISN 0603 GO TO 379 FLOS49t0ISN 0602 366 CONTINUF FLOS49ttISN 0603 IF (KEKS GO TO 369 FLOS4943ISN 0605 IFt H.GF.HSAT .CH. PIK I .LE.S A TP(K ) i GO TO 3 79 FLOS49:5ISN 0607 GO TO 381 FLOS4917ISN 0608 369 IF (RSTAGP .GT. 0 03 GO TO 379 FLOS4919ISN 0610 Jet I F ( JCHOK E ( I t .NE .5 B GO TO 3e6 FLOS492IISN 0642 ICHOK=7 FLOS4923ISN 0633 GO TO 382 FLOS4925
ISN 0614 386 I F ( I CHOK E ( I I .L T .10 8 GO TO 380 FL354927

C SU BCOOL E D CONORTIONS. USE MOMENTU4 CHOKI NG UNLESS ICHOKE.GT.80 FLOS4929
C THEN USE MINIMUM OF MOMENTUM Op HENRY EXTENDED T atlLES FLOS4933
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ISM 0616 ICHOEsto FLOS4933
ISN 0617 GO TO 3R2 FLOS49JS

[ C CALL LEAR foe CHOKE FLOs AND DEntv4TIVE FLOS4937
ISN 0689 379 CONT I NUE FLOS4939

' ISN 0619 ICHOn a I A83 4 IC HOKE t t i l FLOS4948
'

ISN 0620 IF 4 I C HO K . GE . 8 0 ) ICHOsaECHOK-10 FLOS4943
| C TEST FOR NE at C HCK F- FLOu 880DE L . FLAG SY JCHOME a 4 FLOS4943

ISN 0622 IF 4 JC HO R E E I I .E O.4 6 BCHOn = 5 FLOS4947;

C TF57 F04 F AUSKE -*1E ne CHOEE FLOm MODEL. FLAG PV JC Hou r = 5 FLOS4949
ISN 0624 IF t JCHOM E l l t.Eu.S D GO TO JR4 FLOS4991
ISN 0626 382 CONTINUE FLOS4953
ISN 0627 iTPSC = 1TPtI) FLOS49S4
ISN 0628 8F t.NOT. kpKD eTH * At*AJ*LFantH .PLM.NKet.OEE.ICHut.fTPSC) FLO94995
ISN 0630 IF t mRED eTH = A l * A J *L E An t hon.PLn . an. t .DE R e t CHOK . t T PSC ) FLOS4957
ISN 0632 ITPtIl = ITPSC FLOS49$9
ISM 0 6J 3 stEST = u*EDP*BF***DABStu83*0T/AI 184 4959

C etEST = eetDP*BFo=* AHSteBB407/AI COC 4960
ISN C6Je O u DPC * OEE*At * AJ FLOS4963
ISN 0635 IF (DABStutE ST S .GT. DABSt*THDD GO TO 410 IBM 4963

C IF t ABStetESTS .GT. ASSteTH69 GO TO 440 CDC 4965
ISN 0637 ISONIC . F AL SE . FLOS4966=

ISN 0639 RCHOREEIl = 0 FLOS4967
ISM 0639 GO YO J90 FLOS4968
ISN 0640 J84 ICHomm6 FLOS4949
8SN 064s An et HwiM t-S A THF In t 8 /t S A THGE E 9-S ATHF t a l 9 FLOS4973
ISM 0642 IFixM.GF.0LATFE3 GO TO J42 FL O S4 9 7 3
ISN 0644 ICHouse FLOS49?S
ISN 0645 GO TO JS2 FLOS4977

C FLOS4979
C ESE PRESCDtPTION FLOS49mt y)

ISN 0646 600 CONTINur FLDS4983 mISN 0647 CALL rLooSett.n.L.N.DP. .er .H. e . A V E M t K 9 . FLOSSt00
t Bu.AJ.Al.ITPt .XOPTONtJf.IOPTONt33.OT.IRETD FLOSSBt0

ISN 0649 STPtIl m ITPI FLOSSil2
ISN 0649 IF ttpET .EO. Ei GO TO 250 FLOSSt30

C USE I NE 7 ? I AL CALCULATION FLOSS 839
ISN 065I 3R0 CONTINUF FLOS5839
R$N 06S2 IFEISONIC) RF * 04 tnt 4RF. MTEMPS IRu 5840

C IFtESONICS PF = AMINatBF. BTEMPl CDC Stat
1 584 06S4 TOTK = 'S F = B4 FLOSS 142
ISN 06SS DELAGtl = DP + HF*eptIS*DABSteptll) 194 5843

C DEL 4tII = DP * OF*ePf36* ABSteP(I33 COC S$44
ISN Oe56 DELFtEl e TOYMempt!Ie*2 FLOSSt45
ISN 06S7 IFt *CH1*EE's.NE.2 4 DELF(I) = DELFli) + RsSOREt.20 FLOSS 146
ISN 0659 IF teF.LT.ffpO) GO TO 359 FLOSS 147
ISN 0661 IF (AI.GT.lEGO3 GO TO 3S9 FLOSStee
fSN 066J enITFt6.90Ip FLOSSR49
ISN 0664 908 F Op* A f t 9 5e0NONPOs t T ! wf INENT I A AND POSI T I VE FPICTION. F4tL IN .FLOSSISO

8 6 MFL OSH+4. 4 0 x . B G HE RE CU T I ON DE L E T ED . ) FLOSSRSt
ISN OteS CALL FAIL FLOSSES 2
ISM 066e GO T0 3^0 FLOSSIS3
ISN 0667 359 CONTINur FLOSSSS4
ISN 0666 elFST = * + (DP * RF es* DAB St e ll *97/41 IR4 $15$

C WIEST = a e tDP * NF*e* ABStell*DT/A! COC SIS 6
ISN 0669 GO TO JAt FLOSSIS7
ISN 0670 3S9 0 * (AI/OT9**2 - 4. 0 * bF * t Dp * Ales /DT) FLOSSIS9
ISN 0678 IFG O.LT.2EDO 9 GO 10 360 FLOSSR59
ISN 0673 elEST = (AI/DT - OSORTEDSt/(TmO*0F) 184 S$60

_ _ _ _ _ _ _
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j PAGE 039

| C mIEST = (AI/DT - SoqY ( D 3 9 /( T WO *MF 9 CDC 5861' ISN 0674 36I IF(htEST.LE.lFROS 60 TO 360 FLOSSI62I ISN 0676 wP(Il = mIEST FLOS5863
! ISN 0677 H = -BF FLOS5t64

ISN 0678 Du DP I = DT/(AI * Tou*e*DT*DasS(wP(13Il IBM 5865
C DecPI = DY/(At + TwO*P*DT* ABS (WP(ISS) CDC 5166

ISN 0679 ESUHK(I) = DwDPI FLOS5867
ISN 0680 GO TO 250 FLOS5t68

C USE C HOM E CALCULATION FLOSSI69
ISN 0688 at0 LONT I NUE FLOS5470

C SINCE Dm/DT IS INACCURATL FOR C HO K E D Flow AT S M ALL DT. LIMIT FLDSS571
C THE MINIMUM SIZE OF DT FLOS5872

ISN 0652 DTADJ = Dr FLOS5tF3
C SKIP IF STARTIG TIME FOR CHOKING SMOOTHING NOT W E RC HE D FLOS5174

ISN 0683 IF (Tt=Ex .LT. RDPTUN(J9s GO TO 488 FLOS5875
C SKIP WDOT A D JUS T ME N T IF JUNCTION AREA IS CHANGING. FLOSSR76

ISN 0605 IF (AJUNT(1) . t' O . 0.0) GO TO 411 FLOS5877
ISN 0687 IF ( D ABS (( AJUNT ( t )- A JUNi l l )/ 4JUNT ( I I ) .GT. 00tDOB GO TO 484 184 5478

C IF ( ARS( ( AJUNT ( l l- A JUN( I l 3 / AJUNT t t 3 D .GT. 001E0B GO TO SIR CDC 5179
C SKIP eDOT ADJUSTMENT UNLE S S UPSTMEAM VOL UME IS SUSCOOLED OR ALMOSTFLOS5580

ISN Oe89 IF (AVENEN) .GT. 5.00-3) GO TO 41e ESM 5188
C IF (AVFK(NB .GT. 5.0E-JD GO TO 483 CDC 5382
C SKIP WDOT ADJUSTMENT DU4thG INI T I AL RAPID DE PPE S SUR 12 A Y 10N FLOS5883

ISN 0698 IF (P(ND .GT. SATP(NI * 25.t GO TO ett FLOSSt84
ISN 0693 DTADJ = OMax8(0.001DO. DTS IBM 5885

C DTADJ = Ans AK a t o.00 t EO. DTD CDC 5t86
ISN 069( til DELa(Il a (DTM-mP(til*AI/DTADJ FLOS5tS7
iSN 0695 KCHOK E t I t = t FLOSSI88
ISN 0696 t'E L F ( I l = TOTK t *wTH* *2 FLOSS 189
ISN 0697 eP(I4 = uYH FLOS5890
ISN 0698 ESUBK(l9 m DuDPC FLOSSB91 gISM 0699 250 XhtiI) = uptII FLOS5892 yISN 0700 rug ( 19 = 0.0 FLOSS 893
ISN 070B GO TO 270 FL OS5 t 94

t- 470 CONTINur FLOS$395ISN 0.'2ISN ' CONST = TeO * FPSTU e GR A w f f FLOS5396
ISN 07 DO 450 1 = 1, NVOL FLOS5897
ISN 070w TOTMAS = FMASS(ID FLOS5598
ISN 0706 IF (IPROGM .EO. JB TOTMAS = T0T445 + ARMASS(Il FLOS5899
ISN 0708 IF(TOf445 .G T . EER O S U( I D =U( I I + wv R AR( E D e*2*FLOeL (I D * FLOS5200

1 vit9/E TOYMAS *FLOsAtt3*CONST) FLOS5208
ISN 0710 450 CONTINUE FLOS5202

C FLOSS 203
C FORCE SM OO THE D Flos ON JUNC T I ON S stTH tv4LVEttB LT e FLOSS 204

ISN 0711 DO 45% K = 1.NJUN FLOS520S
ISN 0712 IF ( I W 4L vE ( K l .GE .0 D GO YO 455 FLOSS 206
ISN 0714 eP(KD = SMOOTH (K.twALwE(KB.NJSMOO.MARSMO. TIMER) FLOSS 207
ISN 0715 410 Y = RL(KB * RG(K) FLOSS 208* ISN 0786 AmLERB e (RLEK)/HOTD * esp (K5 + VSL A ( K ) * R G( K B * AJUNT ( K 9 ) FLOSS 209
ISM 0787 AuGi u 9 = (RGtKl/DUT) * (sP(K3 - WSLA(K)*RL(KS*AJUNTEK83 FLOS5280
ISM 0718 455 CONT INUF FLOSS 2tt

C FLOSS 212
C I N TE GR A T E MASS. ENERGY.FLOm FLDS5253

ISM 0789 CALL NIFTE (HSPIN. H$ POUT. OSPL. U. FMASS. AR M A S S. FLOSS 214
* up. INE RT A. DT. OM E GA . FAtIAAD. N JUN . FLOSS 235
2 IPPOGM. 2L ( NC W OL 9 . A JUN T . T I ME x p FLOS5286

C IF (FILID(I) . (~Q . 09 CDC 5287
C * C ALL READEC (F A( INDE R(I D ) .LF A( INCE R( 30 3 ) .F ILS il( E ll CDC S218

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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FORTRAN H ERROR ME5;aras paGE O21

ERWOp NO LEVEL EERon mE SS A GE

ISN 0470 1FMdO61 04 THE STATEMENT H45 4 NON- SU95CG I PT E3 AREAT ITEw.

*CPflDN$ IN EF F ECT * Naufw MAIN. OPT =02.LINECNT=60.5IFFa0000M.

* OPTIONS IN EFFECT* SOURCE .EBCDI L. NGL I S T . NODE Cs LO AD. nod 4P.NGED IT . IDeNOLAEF

*STAftSTICS* S OUR C E STATEMENTS = 7J1 .PROGnA4 SIZE = 33496

*STaf t ST IC S* t u t AGNO ST I CS GENFDATED. H10MEST SEVEwtTV COCE IS 4

****** END OF C OW'!L A T I ON ****** 5274 *SvfE5 OF CO3E N37 USED
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___ _ _ . __ _________

. LEVEL 25 0 ( JUN 'e 8 OS#J60 FOkTGAN H DATE 78.009/14 56 89

COMPILED opt I ON S - N4=Es wa lN.UP T =0 2.L I NE CNT =6 0. S t 2 F= 0 00 0s .
SOUGCE . Et4C D 1 C.NOL I S T .NODF CE .L O AD .NO M 4P .N 3EO f f . I D.NJ ER E F

iSN 0002 Supr- GU T I AE INCORE (NLCp. N SL H 4 A NCOF .M A ANO D . IE 4H T. t E m>S. t EME C , INC30010
C i tu1N. Iv5L. IWSG. DATA. FA. tal INC30020
C

1 IGIN. t w SL . IWSW. CATA. FA. IA. L*NGTH. IN29 99HT IT4
ISN 0003 I"PLtCIT G F AL * 9 (A-H.C-29 I94 0030

C LEVEL 2.IVSL.IVSE C3C 0032
1SN 0004 WEAL *e CATAE10.FA(t5 tsu 0035

C REAL nATatti.FAttl CDC 0036
ISN 0005 INYFGE2 1A82 19 tew 003T

C I NT E GE a IAt Il CDC 0039
C INC900A0
C NCrp = NUM9ER OF COLE SECTtDNS INC000g0

C NSLO = NUMBEM OF HEAT SLAHS INC00090
C wasCOG = Mast 4Je NumME R OF CCCE SECTIONS INCOOO90
C .' A u NOC z wantuum Nup ME R OF HEAT SLAB NODES INC00t00
C IGIN = .* E A T C ALC UL AT ION INDER FOR V OL U ME INC30120
C I v SL = 1NDER NO OF WOLU*E AT LEFT SURFACE OF SLEB tNC00130

= IN"EA NO OF WJLUME AT alGHT SUDFACE OF SLA8 INCOct40C IVSc
C INC00870
C

ISN 0006 DIMENSION LENGTH (Il 90HT ITS
ISN 0007 COuw0N /FCSLAS/ PMSCL D ( $d l . T SOL O( S J 3 .14 GL O( 5 0 9 . 90HT IF6

I PHSNE e ( 50 0. Y SNF e( SO ) . T 4NE s( SJ B .18CS( 501 83HT IFT
C PH S O' D * SJ4 FACE HEAT FLUA. OLD WALUE H3HT ITS
C PH SNF, m * SUJF ACE NEAT WLUR. nee WALUF 90HT 170
C IRCS = INDEA OF THE hDUNDARY CCNDITION SL 4d s9HT 190
C 93HT 89t

ISN 000e COwMON / COGuvE / CLTi(50). CTe(Sol. CTAL(503. 090t SJ 8. Me9EAC INc30200 p.

ISN 0000 LOGICAL **GEAC INC302t2 O
C INC30220 q)

!NITIAL CL AD THICKNr$5. FT INC30232C CLYt =

C CTH * 1EDTH AtACTION HAS PENEa ATE D CL ADDING AT E ND OF ANF YtwF INC30234
C 5TEP. FT INC00236
C CTkL = CEPTH 6EACTION H 4 5 PE NE p 4 TE D CL A DO t N G AT START OF ANY YtuYtNC00239
C aTEP. FY INC00240
C DEO = Ou t GIN AL FUEL PIN RAOtVS, FT INC102T2
C MapE AC = .TpVE. INDICATES *ETAL-e4TER REACTICN 913F L DESIRED INC00292
C INC00J00

ISN Jalo CDe*0N / CCGP9e # DPO*. FC(Sol. L '.dRO A . 404S03. PPOe. PDJupT. INC30310
t uD4 F(Sdt. OrEAC(SJ). GNt248. GPa.CSIS06. SF(Sol. TAU. T4(503. INc303t$
2 TS(Sol. vm(500. ISLO(508. IVOL(SOB INC00320

ISN 004t REAL*B L ambO A. MJ IRm 0325
C EEAL LAM 604 MJ CDC 032h

INC70330C
C FQ = *4VCLE4E PuntH bt NE R A T ( DN IN COer HEAT SLAs. we INCOO3SO
C LFAAC = FQACTDCN OF PO=Eh IN CORE SECT I ON INC703SS
C uN = HEAT GFNE R A f t DN kAIE. ETU/FT**3-SFC INC00360
C Tw = AvEGAGE TFMPFdATU=E OF CqEE HFAT SLAs INC30370
C TS = 'UEFACE TEMPERATUAE OF COR E HE AT SLAR INC00390
( vm = e4TED SP E C IF I C v3LU"E INC00300
C BSLH = McAT SLAU NUMeta INC30400
C tv0L = v0LumE Numete INC00410
C mo = 4CDESATCd HEAftNG kATE (BTU /SECD INCO0tti
C up=0D = PR O 4P T PJeEh IN COut srCTION m 03E D 4T 74. INDUT IS THE INC00452
C FEACTION OF uF R AC . THEN WPMOD z GP40Dep3eER IN INCOeF INC004t3
C G Oa.OD = DEL A Y PO=EE EN COaf SE C T I ON 400504T34. INPJT IS THE INC004ta

,
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PAGE 002

C fenCTtON OF QF w AC . THfN onmoO = uD400eP1st9 14 INCORE INC3045%
FEACitGN OF TOTAL POef H ut t.E A%F D I NST ANTLY INC104tnC PufMPT a

L PPC. = Pan 4PT POutu LEvFL INCnO4RT
C DPOu P71. 4 v PO eF D L t y t t. INC004tm=

C INCOO420
ISN 0032 CO**GN / CSL9dC / Altt003. Afttt000. H/t800). Cft800b. INCOO430

t Fit 100B. Eft (100). Fit 1009. HZ(1009. utot1003 NODTte.SJB INC00440 i

C INC704SO
C Al - H2 m rDFF F IC IF NYS F04 CetitCAL HEAT FL U R COR4FLATIONS INC00460
C sto eF T TE D E QUIv ALE NT Dt44tTFN. IN INC004TO=

C NODT * MAJOR toff C ONT H CL FOE CORE NnOF T FMPr e A f uuE S INC004mo
C INCOO490
C Cm INCOO492

1 S*e O c t 3 (OMMON /G4EN/ p int S0 ) .E F i So l .FC I So l .HCONDt90 9. 7 304pt 30 t .F 3 4C T 4 S0 3.1 NC004 94
AFutf.509. DLN JUNt t 00 9. kN0 tnt %09. CT4 tnt 909. INCOG 496

zuI TC H. Awa Sso.v INPUT .Y Ae n i Sa 3.Y And 4 S0 3. T Allt $3 3. T AR4 t 90) . INC0049m
3 t S e JUNG 100 3. t #UFF 4t bJ $ . INGPIN. IRGGAP. 14GSc. tarCwt49. ITRIPtoletNC00500
4 t DNCMW. t EF Mv i t 0 3. t Te t 3 0 J 6. I%t 04 J E S0 3. t Se T An t SO B .N T AHl .1I 462.N T Aq3. INCOGSO2
$NTAH4.IeSPe 1NCOOSO4

C (EWEL 2.Pth CDC OSOS
C INCOOS06
( PIN = INT ENN A( PutSSukE OF MEAT Start tya Pty (LeS/INee23 IwC1050s
C FF = EMI SS t w ti v CF FUEL (Ot4EN5tuNLFSSI INCOOS10
C FC e FutSStWITT OF CLAD E D t 4FNS t DNL E SS D INCOOS12
C HCOND * CONDUCTANCL ACROSS Gap IN ptN u gE N NO G4P INCOOSt4
C 7 JuwP = TF MPE E A T UR E JU4P tF79 IMC30$t6
C FEACT 3 r eaCT ION OF T HE ORE T IC AL OfNStTV FOR FU Ft. INCOGStR
( AF4 s MOLE FhACitONS OF G ASSE S IN GAP INC30520
C PLKJUN = PENCENT HLUCaaul OF JUNCTION INC00$22
C pe40tN = paDtOS TO INNEu S I DF OF S eOLL E N CLAD (FTl INCOOS24 y
C CTeIN e I NTE HNAL DE p TH tw k-e MEACTRON tFT5 1NCOOS26
C PITCH = PIN P RICH IN L AT TICE (FTl INCOOS28 o.g
C T Df.t 1 = YEMPtEATUGE I NC R E M E N T OF S o f LL t heG ION * (FB INCOOS3G
C AMAS$0 * I NI T I AL TOTAL MASS IN 4CCU4UL A T OR WOLU4ES (LMS$ INCOOS32
C WINPUT = VFLOCITT AdOwE uMICH E ND*OF - ST P AS S IN V Ut (FTr$EC3 INCOGS34
C TApt * CLAO E UP T UR E TABLE. MUL T I PL E PINS INC00936
C T4H2 = FL Oe PLOCR AGE T A BL E . MULTIPLE PINS INCOOS39
C TAR 3 m (LAD EUPTURE T a ut E . S I N GL E PINS INC33540
C TAH4 = FLOu BLOCR AGE T A HL E . S t NGL E PINS INCOOS42
C ISwJUN = FLAG TO INot C AIE JUNCTIONS AFFFCTE D Rf SW OL L E N SLAB INC30544
C IRUPFG e FtAG INDICATIN4 pth CLAD HAS QUPTURED INCOOS46
C TGGPtN = NUMBER OF E n f f RN AL GEGION OF FUEL PIN INCOOS49
C IRGGAP 3 RE G ION IN HE A T SLAB eHERF GAP i s PRE SEN T INCOOS90
C 1RGSt e QF G t9N IN HEAT SLAM eHFnE CL40 SuF L L ING T 4# ES PLACE INCOOSS2
C IACCW = AC CJM UL A T OR WOLUWE S MONITODFO AFTFD EN7 0F =MTp 4S S INCOOSS4
C 1TGIP a AC CU4 M. A T OH JUNCTtDN FOR STA9Y JF FCC 6(P AS S CHECK I NG I N C O ')S S6
C IONCMW * VOt UM F '*0NITURED FOR END-OFW1TP4SS INCOOSS4
C teFue = W9LUMES 40 JUSTED FOR INJECTED A CCu amJL 4 T OR FLuto INCOOS60
C tTp = FLnu INutC415NG TTPE Or CHORING INC00562
C ISteAJ = FLAG DE F IN ING C ALCULa i t DN 4FTER S=*LLING INCOOS64
C t$ STAB e INDIC ATES TABLE TO USF 79 OETFRMINE PE RCF NY RL9CKAGF INCOOS66
C NYAR8 * NUuRF G OF POINTS IN MULTIPLF PtN R UP Tust g yantg gNCoogen
C NT4H2 = NUM'9FN OF POINTS IN a*UL T I PL E PIN FLOE MLOCR4GE TABLE INCOGSTO
C NTAH3 * DeU4Hf A OF POINTS IN SINGLE PtN QUPTUqE T ASL E INCOOS72
C NTAe4 = NumeHFA OF POINTS IN S I N GLE PIN FL o s f%.OCK AGE YADLE INC00ST4

INC00Sf6C ..
I S*e 0084 COMMON # peFuaP # FSufLLISO). E PSMApl So l . GSMOL E S O D . PI NF t SO D . INCOOSTR

3 GPINESOB. RSHOfS03. WPLENltSOD INC00590



__ _ _ _ _ _ _ _ _ _ _ _ .

PAGF 003

2 . P P* L E So l . ASESule WSPSS06. P4GLISol. OPLtS06 TPLt%.2.508. INC30SR2
3 GAMFPLESOS INCDOSR4

C LEwfL 2. F$wfLL CDC 09me
C INCOOS89
C F $ ur LL * PRIOR k uf L Sef LL t NG (F T t t *eC305 90
C tPsumR e Pf 4 pan f h? HOOP STkAIN OF CLAuntNG INC00362
C G S MOL s total 8e01 E| % OF GAS IN PL F NUse AND GAS GAD INC00S94

RNTEar AC l at 5)E E S %Ue.i t OF FUFL 4 GAINST Cl a nD I NG INCOOS96C 5 t NF .i

L EPEN * PUTSIDE FUfL PIN W4DIUS INC00398
C NSHO = NADIOS OF SHOULDfG foe A a l &L FRPAN5 TON OF FOCL t ie C006 00
C WPi t NI * R N R T I A L. FutL 400 PL F NU w WOL U ur INCOO602
C FPf t s IN5ulATSON fACTOG OF I NSUL A T O*4 P 'L L E T INCOO604
C NewtNAL v nL U*'s 40 IF NO INSUtATION. 200. Fue INSULAT34 RNCOO606
C 85 * SPeANG SUE F AC E ADEA (Ft*e2h INCOO60s
C WSP * S PR I Nr. wOL uwE 4Ffee3B t eeCOO 610
C Pa tu = 40LF 5 OF 4.4 S IN F Ut L #00 PL 4 NUM t meC OO6 8 2
C QPL * HEAT FLUm F N 0m ROD PLfNON INCOOAto
C TPL = FUfL ROD PtfNum V f mPre a TURC ADHav INC30686
L G A 488 Pt = G a esse t etat FACTOR foe 200 PL E asu e SPu t Nie AND Clas INC30618
C *w INCOO670
C INCOO422

ISN DOSS C Owa*)N / STATUS / 04f44 P F.e I DD . P0eFD. T h ea r s . INC00624
8 PwutTL. PuuITH. T Ju l TL , T 00 8 T rt . NOGO INCOO426

8$N 0016 L Ot. t C AL NOGO tNCOOA29
C Puut it * LOeED L t 'a t ? LN PRF S%Unf IN ANY v 'It. U mF INCOO630
C Puut'N = UPPf4 L l as i t UN PMF S$UNF 8N ANY W'3L UwF INC00632
C TutetTL w iOute L I es I T UN T F sePF p a f uer tN nNT w OL uuF t4C00634
C T o u t f +. * UPpf4 Lluti GN T e mp* katunt IN ANT v 'M. uae* INCOO636
C twC00639

ISN 0017 OteFN%tqN tutNGt). twSLt1). tv%e:tti INC00640
L 1; t ut N5 t e rN L 3 413 8.L JL t t t a l 'e C 3 0 6 4 2 *

C O
C wfututN% ION L1 Fou THL Neo INPUT ON C aen 360010 M3HT 392 bJ

t%N 003a DIMFN$tdh L lt B S 3.L 3C i t t 6 MOHT 183
( INC00644

ISN 0019 DlutN533% SL4508. SNitol. %D C t *>0 8 . $0etS09 INC30n46
C U5F TPt Aqway Himf F up 19 sePOR An y % f 0G ac.E INC00h49

t ISN 0040 faVIwalthCC ( TPt i t ) .5L I 16 5. ( T PL ( S S ) . $N E t ) ) . (TOLil08S.$DCt!$). INCJ0690
' t 4 TPL 4 t *a 8 9.SDe t 8 8 B INC006S2

C LT we L 2. st . 5N. SOC . 50s CDC 0694
I%N 002i L04ILAL PtfNug I *eCOO 6 5 6
t%N 0042 Data 2F 40 s* t # u.0. J.!*459/694 DO / I ft * 0458

C CATA 2F40. Pt / 0.0. J.84tS92FA4 / CDC 0660
ISN 002) DaT4 HN'] / 4H NO /. NL AND #4H / INCOO962

C OATA LJ #460080.0.h.W.O.R.4e0..'.t.4/ INCOO664
C
C CHANGt asAntwLw Ne>asti t N OF I NAJ T aLLu e &NL t 09 C4DD in0080 '5D Y 444

| R$N 00.4 Data L3 / t e 3 0 t u .0.h . 9. J . t . 4 0 0.4 e t .G/ ftJHT 095
' C INCD0666

C (w INCOOT00
15N 004% OATA LJC/t60045.0.34.24.0.t./*0./.4.8/ CNC30F20

L fu INCOO730

'
isN 00/e IF (NCOJ.tf.08 t0 10 87J INC30930

( INCOO940
! C t'40 D4t DATA INC30940
| C INC309so

* te00J0 INCOG 9fSISN 00/M (JE|}
3 5as 00(9 L3LtiBet%DJUS I N C '10 9 P M

i

l
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ISN 0030 spITF (S.e000 NCOR INC30980
ISN 00J4 QFTOT = EEGO INCD0990
ISN 0032 MapF AC e .F AL SE . INC00995
ISN 0033 PLENUM = .F AL SE . INC90998
ISN 0034 DO te0 Jzt.NCOk INCOBOOO
ISN 0035 IF ( J.GT .w A ACOd 8 GO TO 10S INC08080
ISN OJJ7 00 70 II=1.24 ENC 04082
ISN 0038 70 FA(Ill - FERO INC0 tot 4
ISN 0039 L3ft9 = L3(t* + 10 INCOl018
ISN 0040 L3(28 = L39 & le t INC01020
ISN 0041 LJE68 = 1 INC01028
ISN 0042 C AL L INO2 (DATA.FAeLJ.lAl INC01022
ISN 004J IF (LJt68 .LT. 08 GO TO 107 INCOt023
ISN 0045 19L O( J B = IA(2.lt IRN 1024

C I SL H t J ) = IAt il CDC 1025
ISN 004e NODTit.JD IAl2.28 IBu 1026=

C NGDTEL.JD = IA( el CDC 1027
ISN 0047 NOnT(2.J) = IA(2.3) IBM 1028

C NOOT(2.J) = IAt 35 CDC 4029
ISN 004R NODI ( 3. J ) = 3A(2.4) IBM 1030

C NOOT(J.J3 = IAf 4# CDC 1038
ISN 0049 CL TI( J B FA(5) INC38032=

ISN 00S0 QFRACtJD = F A( 6) INC01033
ISN 0053 IF(LJ(68.GE.7) uPMOU(J) = fat?S INCOt034
ISM 0053 IF8LJt68.GF.89 UDMUD4JB = FA(St INC01035

C
C GCT HOuNOAdv CONulfRON SLAS DATA IF IT IS DD E SE N T 83HT 186

ISN 0055 IF(L3tb) . GE . 99 luCS(J) = IA(2.99 9DHT 887
ISN 0057 *RIT5 (6.6103 J. ISLH6J). (NUDT(I.Jt.I=t.38. ENCOt040

* CL T I ( J B , QFWAC(J). Lpqup(J), 00 MOD ( J B INCOt050
C g

oC ADO THE HOuNDAuf CONDITION FLAG TO THF DERNTOUT BDHT 188 yH .IHCS(JD SDHT 489
ISN 005* OPWCDEJB = Ope 4CDEJ840mEH INC01052
ISN 0059 OD=0D(J) = OD400(JB * POwEn INCOt054

C INCD1060
C CHECK INFUT AND SE T Up INDFA AoRAYS INCOt070
C INC31050

ISN 0060 IF ( I sla ( J S .L E . 0 .0L. ISte(J).bf. NSLH l GO TO 90 INC01090
ISN 0062 DO 90 Ist.J INCOtt00
ISN 006J IF ( NC DT ( I .J S .bi.M A ANCO B GO YO 90 INC0 tit 0
ISN 0065 IF (NODT(I.J3.GT.0) NUDite.JB z & INC31120
ISN 0067 90 LO NT I NUS INCOtt30
ISN 0068 'F (CLTI(J) .LT. IEkol GO TO 90 INCottSO
ISN 0070 IF tQFRAC(J) .LT. lEAC) GO TO 90 INC08t70

C
C CHAECK FOR BAD BOUNDANT CONOTInN FLAG 83HT 190

ISN 0072 IF((19CS(J) . GT .0 9 .Ok. (IABSEIPC5(Jil .GT. MA RCORl l GO T3 90 00HT 393
ISN 0074 QFTOT = QFTOT * OF R AC( J B INC04880
ISN 0075 1 = ISLd(JB INCOR890
ISN 0076 IF ttvsL(II.NE.03 GO TO 90 INC01200
ISN 0078 IF (IWS2(II.GT.09 GO TO 100 INCOS280

C INC01220
ISN 0080 90 mnITF (6.7108 J INC38225
ISN 0088 107 CALL FAIL INC01245
ISN 0082 GO YO ISO INCOt250

C INCOt260
ISN 0083 300 n = Ivsu(Il INC34270
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ISN 0044 Sv0LtJS = M INCOI290
ISN 0095 lutNtKB z J INCOt300
ISN DJ8e IF iCLT!tJi .GT. ul MmRFAC = .TRUE. INC38305

C Eu INC01380
ISN 0096 IF q t * *a3 5 .ru. On 40 TU 160 INCOt312
ISN 00Q0 L3((13 4 L3{(15 * 10 INCOI38A
ISN 0374 LJCtzt * L 3C 4 i l + 4 INCOt3t9
iSN 0092 L3CE68=1 INC71320
ISN 0093 CAtt tN'2 4D47A.FA.L3C.1AB INC38322
ISN 0094 1F (LJCt698 107.16u.B65 INC91325
ISN 0095 Ac5 CONTINU{ INCOt326
ISN 0 0 'd 6 I SLN 4 J( J 9 * 14(/. t 6 l9N 1328

C ISLH4J4Ji=IAt 1I C7C 4329
4SN 0097 ISeTA818 JlaaA(z.si tau 13JO

C ISat4p(Ji= tat 29 CDC 3331
ISN 009e G SM9L t J) = FA(39 INC34332
1SN 00@Q fFiJB = FAE49 INCOE335
ISN 0100 EC4JR = Fa(%) INC91338
ISN 0803 F A AC f t J B = F A t 6 ) INCOs340
ISN 0102 O'.) 5J/ IIst.7 INCOt342
ISN 0103 502 A F 8- t I I . J ) = F A t I I + 6 9 INCOt345
iSN OI04 HCCNn(JD=FAi143 INC38348
ISN 0805 VPL * NI t J i =F 4(IS D INCOt351
ISN 0406 DSHotJ)="Att6) INCOI352
ISN OA07 EP SM mE ( J B sF 4 417 9 INCO1J53
ISN 0808 F S a t' L L t J S = FALtel INCOt354

C INC38356
C DaT4 F f'e FUEL EOD PL E *aV M 400rL INCol358

ISN Ot09 F P' L i J i = * A ( 19 9 INCOL360
ISN DR10 SL t J D = FA(203 INCOt362
ISN Ott1 SNtJD s FA(235 INC11364 hd

ISN 0112 SDCEJim FA(228 INCOt3e6 C3
ISN Ott3 SDm(Jte FA(231 INCOt368 A>
ISN 0844 bAMFPL(J9 s F4(24) [NCOt370
ISN 0415 IF (L 3C t 6 8.L T.L JC ( 4 9.OR.FPFL t J ) .Lf .0 3 GO TO 860 INC0tJ72

C SpotNG atWF LENGTH. SUWF ACE ARE4 VOLu& INCOt374
ISN 0117 Sw = DSJAT( (PI*SN(Jl*(SDC(JS-SOntJ85)**2 * SL t J i *SL( J R S 184 5376

C Se = sJJT( (Pl*SN(Ji*(50CtJS-SDetJD)l**2 * 9L ( J l * SL ( J ) I COC 4378
ISN 0184 AStJD = PI * SDatJB * So INC3t380

AS(J) * SDetJD / 4.0 INCOt382ISN 0139 VSptJD =

ISN 0140 IF(A5tJD .GT.0.9 PLENUM = .TWUE. INCOt384
C EM INCOt400

ISN 0122 163 (ONTINUE INC38450
HNC INC01452ISM 0123 Due =

ISN 0124 tF t asep ? AC ) Dune = HLANA INCOt453
ISN 0826 = RITE (6.770) DUM INCOI454

C INCOt460
ISN 0827 =017546.760) uF T O T INCOt480

C EM INCOt488
ISN 0128 IF 4IFMOS .FO. US GO TO 170 INC01482
ISN 0130 IF ENCOd.GT.10 .ANO. NCOW.LE.tml sRITE (6.7409 INCOnes3
ISN ORJ2 740 FORMAT tBHit INCOt4R4
ISN Ot3J mRITE (6.7559 INCOt4P5
ISM ORJ4 755 B OEM Ar t / 78MOSL A B GAS MOLES FUFL OL au FaACTION INC01486

8 uGL E F A ACT ION S IN GAP.35x.I7H CON T AC T / INCOL487
2 833M NUM EMISSIwtTY EMI SSt VI TT THEO. OFN. HEINCOt488
3L I Une ARGON ENTS* TON REN3N HYDQ %F N NETROGEN STEAM INCOt489
4 CONOUCTANCE /tHol INCOl490
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I ISN 0135 DO 765 J=t.NC34 INCOt491
| ISN 013e 765 DRITE (A.7503 J .G S 40L ( J 3. E F ( J h . EC ( J D .F D A C T ( J l . ( AF A( n . J) .K = R . 7 6. INCOl492

I HCOND(JB INC01493
ISN 0437 750 Feduti (I3. IP4E12.4 SERO.23 INCOt494

| ISN 083S mRITF (6.785) INC33495
| ISM 0139 785 F O pu AT ( / 99HO SL A B SeELL SoELL GAS TEMPERATUPE INCOt496

i SMOULDER EADIAL FufL/ INC34497
2 9x.R3 HADJ OPY taste OPT v 0t u e CONT Ot iNCat49.
3 DADIUS STW4IN 3eELL(FTS/D INCOl499

ISN OaA0 00 775 J=0.NCOR INCOR500
ISN 0143 775 matte (6.7803 J.ISLoAJtJ).tSmTA8(JB.vplENI(J).FDEL(JD.2SH3(JD. INC3tS05

i E PS M A A E J D .F S uf LL t J D INCOt502
ISN 0142 790 F Osw ai ( E3.21RO.5R.5E13.5) INC01503
ISN U143 IFt.NOT.PLENUMD GD TO 370 INC11504
SN O145 mRITEE6.*005 INC31505
ISN 0646 900 F O n* A Y ( /10 6HOSL A B PLFNU4 N-SPAING N-9PRING S PR I N I NC 91506

RG SPRING SP4tNG SPRING G44m4/ INC33507
4 107H NUM LNSULATION L E NGT H T URNS COIL OIAINCOI508
JM. u!RE DIA4 SUWF ACE VOLUME F AC top / ) INC01509

ISN 0147 DO A10 Jzt.NCON INC38530
ISN 0848 IF ( 4 %( Jl .L E.O. B GL TO 310 ENC 3tStB
RSN 0150 eP I T E ( A. 92 0 l J.F PEL ( J b . SL t J ) . SN( J ) .SDC ( J ) . SDw ( J ) . 4S( J D .V Sp t J D , INC3til2

I G A 4 F PL ( J ) INC33583
ISN 0151 I F ( F DE L t J f .GE .1.O D GO T3 Bt0 INC01514
ISN 0853 =PITE(6.A05t INC11515
ISN 0354 605 F DE* A T( 7 AHOFPEL LESs TH4N t0 IS INVALID F7R PLENUM ANO A37WE DAT4INC3tSt6

3 e tLL N3Y BF USEDel INC38517 8

1SN 0555 910 CONTINU" INCORStS
ISN OtSe 920 F Odw AT ( 14, tp9ERJ.59 INC3tS19

C E4 INCOt520
C INCOtS2n gaISN 0:57 170 CO NT I N'JF INCQl522 g

ISN 015R !=0 ROHT 192
ISN Ot59 DO 175 J=l.NCOR 80HT 893
ISN 0160 IF(INCS(J) .NE. 09 [st 87NT 194
ISN 0862 175 C O N T I NU': 90HT 195
ISN 0163 IF(( l .CO. 1) .ANO. (IN2 .LE. 096 CALL I NRC 01 (OO.D. LENGTH) SDHT 896
ISN 0165 GETUwN INCOl523
ISN Olee 104 C AL L FAtt INCOt524
ISN 0167 EETupN INCOt325

C INC01526
ISN Ote9 e0J F OEw AT ( 10H R D A T A FOR IJ.tSH CCEE SECYtONS. / INC18610

= IHO.50HCouE SLAB PetNT T INtf14L CL A9 SECTION POWER INCOt520
C * 30H Ph04PT MOD DELAT 400 / tNCOt630
C
C F1A FDEwAT AS NEEDEO FCE ADITIONAL DalNTOUT R3HT 197

* 50H PROMPT MOD DELAT MJO R)JNOA47 COND / 93HT 199
* IN .50HSECT NJu AT NCOES T Ht CK NF S S FDACTION INCOt640

C * 30H F4 ACTION FQACTION 3 INC3tS50
Oto FUWNAT (514 4E15.69 INCOl560
C
C F14 FOLuAT 45 NE E DE C FOR ADtfIONAL PRINTOUT 939T E99

* %0H FLACTION FEACTION FLAB b R3NT 20J
ISN 0869 610 F O E- M A Y (514.4EI5.e.5A.145 91HT 204
ISN 0170 710 FCow AT (23HO DATA FOG CORE SECTION 13.14 H GUT OF QANGE.//l INC31670
tSN 0171 7t o Fowu A T (26n0 SU m CF POedd FRACTION? = F10.//l INCOIFIO
ISN 0172 570 FCGwAfttHO.44.4cH MLTAL gATEE REACT {ON WILL RF C4LCJLATED / 3 INCOt713
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C INC0t*20
ISN 0473 ENO INCot?30

* OPTIONS IN EFFECT* NA*F= M A I N. OP T = O2.L I NE CN T =6 0. S ilE 3 0 0 0 DE .

supTIONS IN EFFECT* S oupC E . E'4C DI C.NOL I S T .NUDF C u .LO AD .NO4 A P .NG ED I T . IO.NJ t4EF

* STATISTICS * S J uraC E STATEuENTS * 172 .PROGDA4 SIZE = 4 S9 %

*ST ATi>T IC S* NO Di&5NOSTICS GENE 4ATFD

*****e ENO OF cow *tLATION ****** 63h SviES OF CO*F NOT U 'A D

H
O
Os
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*LEVEL 24 8 ( JUN 74 ) 05/360 F OR T 63 A N H DATE 78.009/84.S6.22

COMP t LE R OPTIONS = NAMES M A IN . opt *02.L I NE CN T =6 0.S i lE=0 000K .
SouwCE. EBCD I C.NOL I ST .NODF CK .L O AD .NO M Ap .NOEO S f. I D.N0 aR EF

ISN 0002 SURROUTINE I NF I LL (NFILLS. DATA. I TF I LL . M4MTRp. EDTRPt INFt0080
ISN 0003 I MPL I C I T REAL*e 14-H. O-25 19M 0030 tISN 0004 PE AL * 9 UAYAttB IBM 0040 l

C h E el DaTAtt3 CDC 0044 '

ISM 0005 DIMENSION EDTRp(19 INFIG044
C INFt0046
C NFELLS = NUMBER OF O t FF ER E NT FELL SYSTFNS INFt0048
C ITFILL = Trip NUMBFR C ONTROLL ING F ILL INFIGOSO
C MAxTRA = DAntMUM TutP Type INFROOS2
C IDYRP = INDEM FOR TRtp Type INF10054 L
C INFt0056

i C INFIGOSS lISN 0006 CO* MON / CONT RL / F1L1Ot30$. INDEX(J0). FILSt2(30$ INFt0060
ISN 0007 INTEGra FILSg2 INFIOO62

C CONTRL HOLDS E NFOR=e4T I ON OF DYN4NIC ARR 4 75. INFIG064
C F IL ID = FTH NUMHER OF ARRAv. EFRG MEANS ARR AY NO T RE ING USED. INFt0066
C NEGATtWE WALUE MEANS ARRAT NEED NOT OF S AVED FOR RESTART. INF80068
C I NDE R = POSITtON OF FIRST uORD OF ARRAY. INFt0070
C FILSIZ = LENGTH OF 4RRAY. POS. IF IN / FAST /. NEG. IF IN /FTBLCM/.INFIO072
C CONTRLtID IMALRES FILID(El. INDE xt S t . AND FILSil(I t. INFt0074
C CONTR(t) = INPUT DATA IN input PH4SE AND SCRATCN IN TRAN PHASE. INFIOO76
C CONTRt2B = ICE CONDENSER AR R AY S INFIO078
C CONTRt3D = FILL DATA INF10080
C CGNTR(4) = MATER PROPERTY D4TA INF10082
C INFIO084
C COMMON RL OC K CONT AINING F AST MEMORY ARR AY FOR DYNAMIC STORAGE. INFt0086

ISN 0008 COMMON / FAST / FA(lD INF10088
ISN 0009 INTEGER I A t 2.1 B IBM 0090 pa

C INTEGED R At il CDC 0092 c)ISM 0030 EQU t w ALFNCE t F A( l D . I A ( 1, t ) ) I94 0094 y
C E QUI w AL ENCE (F At l D o t A4 B S D CDC 0096
C COMMON BL OC K CONT 4tNING LCM MENDRy ARRAY FOR DYNAMIC STOR4GE. INF10098
C F OR CO*puTERS stTh0VT LC et. THIS ARRLY I S EQUt W ALENCED TO FAST !NF10t00
C 4RRAv. INFt0102

RSM 0088 REAL*8 LFatal IBM 0804,

C COMMON /F TBLCN / LFAtt) CDC 0 4 06' ISM 0082 INTEGER LIAt2.tl IBM 0808 iC INTEGER LIA(tb CDC Otto '
C LEVEL 2. LF A.L I A CDC 0152

ISN 0043 EQUtwALENCE (LFAtt3.LIAtt.tl.FAttil IBM 0134
C EQU IV AL ENCE (LF A t t ) .L E A t 3 ) D CDC 0816
C INFt0160

| C DATA STOR4GE IF FILL DATA SET INFlot?O
j C FatFILIDx 3 = NO. OF FILL CURVES INFt0880

C FAEFILIDR*tp = ADDRESS OF DATA FOR CURVE I INFlot90
i C INFt0200
- C FAtFILIDa6ND = ADDRESS OF DATA FOR CunwE N INFt0280

C DAT4 FOR CURwE J INFt0220
C ( 19 = TREP NUMBER INFt0230 t
C 4 29 = FILL Type INFt0240
C ( 3D = NO. OF DATA POINTS INFIO250
C ( 4- 2*Np*3D DATA INFt0260
C INFIO380

ISM 0014 DIMENSION PROP (239. SIUNITE17) INFIO390
C INFt0400
C PR OP = ARRAY IN WHICH STATE PROPERTIES ARE PASSED TO AND INFt0480

,

J

k
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C FROM STEAM TABLE SURROUTINES V ALUE S ARE IN S t UNtis INFt0420
C PROP (RI= Y EMPE k A T UR E K INFl0430
C (29= PDFSSURE N/N2 INF10440
C (3Ds SPEteFIC V OL UME M3/KG INFROSSO
C (49= SPFCIFIC INTERNAL EhERGY J/RG INFIO460
C (59= SPECIFIC ENTHALPY J/KG INFIO470
C QUAMitTIES t-S ARE INPUT AND OUTPUT TO STATE POUTtNES INFl0A80
C E69= S INGL E PHASE BETA INFt0490
C (75= SINGLE PHASE KAPPA INFt0500
C (RBs 5 t hGLE PHASE CSUBP $NFIO580
C (99= QUALITY IF YmO-PHASE INFt0520
C (10l* S4TURATION PRESSURE INFIO530
C 4t3D= LIOutD SPECIFIC v 0L UNE INFt0540
C ($29= WAPOR SPECIFIC WDLUME INFl0550
C (83D= Lt0VfD SPECIFIC INTERNAL ENERGY INFIOS60
C (B49= VAPOR SPE CIF IC INTERNAL ENERGY INFt0570
C (159= LIQUID SPECIFEC E NTH ALPT INFIO580
C (B68= VAPnp SPECIFIC E NT H ALPT INFt0590
C (178* LioutD BETA INF30600
C (889= WAPOR BETA INFt0610
C 4199= LB0U10 KAPP4 INFt0620
C (eOl= VAPOR EAPPA INF10630
C (219= Lt0UID C SUHP INFt0640
C (22l= VAPOR CSUBP INFI0650
C (23B= INDERES INFt0660

ISN 0015 EOu t v 4LE NCE (PROP 4 19. TfD. (PROP ( 28. prest. INFIO670
* ( PR OP E 35. vsARD. (peopt 49. UHARD. (PROP ( 55. NBARD. INFt0690
m ( PR OP t 99. RETA$. (PROP ( 7D. MAPPAB. (PROP 4 99. OSudple INF10690
* ( PR OP 4 99. QUALD. (PROP (tol. PSATD. (PR3P(lll. WSURFl. INFIO700
* (PROP (129. v5U6GB. (PROPERJ). USUBFl. (PROP 4149. USUSGB. INFt0780
* (PROP (155. HSUBFl. (PROP (169 HSUSGB. (PROP (l79 BETAFl. INFIO720 Fd
* ( PR OP( t R D . BETAGl. ( PROP ( 8 9 9.K APP A F D . (PROP (208.EAPPAGl. INFIO730 C)
* ( PR OP( 2 8 9.C SUBPF 8. ( PR OP 4 22 9.C SURPG) iNFI0740 CX

ISN 0016 P E AL * P RAPPA. RAPPAF. KAPPAG EBN 0750
C dE AL MAPPA. mAPPAF. MAPPAG CDC 0751
C INFt0760
C LtutTS ON OATER PkOPERTY TABLES INFt0770
C 273 56 i T D F0 0 T IN UEG K. 32.089 5 T l 900 3 Y IN DEG F INFt0780
C 2.00J B P I 2 507 P IN N/SOM. 0.0996 9 P 5 3626 P IN PSI INFt0790
C INFI0B00

ISN 0087 INTEGED CARONO.FILIDA.L38(99.L3(149 INFIO980
ISN 0019 LOGICAL ERA INFIO981
ISN 0019 RE AL * R UNITS (2) IRN 0952
ISM 0020 DI MF ASION ITFILL4tl INFt0913

C RE AL NEXT!D CDC 0984
C (NTEGEk UNI T St a l CDC 0915
C INF80920

ISN 002 F oul v&L FhCE (54 UNIT (ll. SIPRI. (StuMIT(28. SISv0Lt. INFt0930
* ( S t uN I T ( 3 D . StHl. (StuNtYtet. SICP). (SIUNIT(SB. StJULES. INFt0040
* (SIUNIT(6). Sist. (StuNIT(76 SIvt. (SIUNIY(sl. SIND. INFt0950
* ( SI UN I T ( 9 9. ENPED. (StVNIT(109 ENSv0Lt. ($tONIT(tit. ENHl. INFl0960
* (StuNIT(12). E NC P l . (SIUNIT(139 ENRTul. ( S IUNI T( R el . ENRD. INFIO970
* (SIUhtf(153. ENet. ( S t uN I Y ( 16 3. ENMI. (StuNIT(17). ENvEL2B INFt0490

C INFIO990
C COMPUTATIONS IN THIS SUdROUTINE ARE DONE IN SI UNtTS INFt0900

ISN 0022 DAT4 SIPR/ 6994.757/93 /. S I SWOL / 6.242796060-2 /. SIHI 2.326D3/ t9N 09I0
* SICP/ 4.terMD3 /. StJULE/ 1055 055mSJ /. SIE/ 0 5555555555600 /. IBM 0720
* Stv/ 2. 9 3 t t'8 4 6 60-2 /. SIN / 0.4539923700 /. E **PR / t.450377377D-4/19N 0930
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* . E NS v DL / 16.08846337 /. ENM/ 4 290226tJ9D-4 /. IBM 0940
* ENCP/ 2.JMP458S6eO-4 /. E NU T U/ 9.4784712D-4 /. ENR/ t.830/. IBM 0950
* ENV / 3".314666F8 /. ENM / 2.204622622 /. ENvfL2 / 40.76398042/ IRM 0960

C DATA SIPR/ 6994.75729J /. S I SV OL / 6.2427960AF-2 /. StH/ 2 326E3/.COC 0961
| C * SICP/ 4.tSABE3 /. StJULE/ 4055.055853 /. Sim/ 0. 5555 5555 5 56E 0 /. CDC 0962
| C * S t v/ 2. *3 t e8466E-2 /. SI M / 0.45359237EO /. FNDR/ t . 4 50 J 7 73 7 7E-4/CDC 0963
- C *.ENSWOL/ 16 08846337 /. ENH/ 4 299226839E-4 /. CDC 0964

C * E NC P/ 2.388458966E-4 /. EN9TU/ 9.4785712E-4 /. E NR / 1.MEO/. CDC 0965
| C * ENV / J".34466675 /. EN4 / 2 204622622 /. E Nv EL 2 / 10.76391042/ CDC 0966
> C INFt0970

C SIPR = DR E S SUR E MULTIPLIER LRF/IN2 -> N/M2 INFIO990
C S I Sv 0L = SPE C IF IC WOLUME MULTIPLIER F T 3 /L R 4 -> 43/RG INFIO990
C SIM = ENTHALPV MUL T I PL I E R RTV/LHM -> J/MG INFtt000
C SECP = ENTROPY. G A S CONS T ANT. SPECIFIC HEAT MUL T I PL I E 4 INFtt0B0
0 0 TV/ t LE M-R I -> J/4RG-K8 INFI1020
C StJULE = ENFRGY MUL T I PL I E R t3 TU -> JOULE INFtt030
C Stu = T E MPE kA TuhE MULTIPLIER R -> K INFtt040
C SIV = WOLUME MULTIPLIER FTJ -> M3 INFitOSO
C SIM = MASS MULTEPLIER LOM -> KG INFtt060
C ENPD = PRESSURE MULT I PL R ER N/M2 -> L8F/IN2 INFtt070
C E NS v 0L e SPECIF IC VOLUME MULTIPLIER M3/KG - > F T 3 /LRM INFt3090
C ENF = ENTHALPY MULTIPLIEP J/KG -> HTU/t 554 INFtt090
C ENCP = FNTMOPY. GAS CONSTANT. HEAT CAPACITY MULTIPLIER INFttt00
C J/(KG-Ki -> H Tu/ t L esM-R B INFilato
C FNUTU = ENERGY MUL T 16'L I E R JOut E -> 13 7 U INFitt20
C ENE = TEMPERATURE MULT A PL IER K -> 0 INFitt30
C ENv = WOLUME MULTICLIER M3 -> F T 3 INFtt340
C FNM = WASS M LL T I PL I E R EG -> L OM INFlitSO
C E N vCL 2 = VELOC1TY MULTIPLIER 42/SEC2 -> FT2/SEC2 INFitt60
C INFiliF0

ISN 0023 DATA UNITS / BHLBS/SEC . 8HG AL /M E N / INFil230

hESN 0024 Data T 0/ 4 59. 6 7/ .GPM / . 22 28 0 09D-2/ IBM 1248
C DATA T 0/ 4 5 9. 6 7/ .GPM / . 2 2 28 0 09 E -2/ CDC 1242

ISN 002S DATA L3 /0.0.0.8.0.000.0.0-l111/ INFil244 g
ISM 0026 DATA LJd/0.0 0.0.0.0.4.1.E / ENFtt245

C INFtt250
C INFil270

ISN 0027 R E AL * 9 NexTED 194 4280
C INFtt290
C LOC ATE ANY FILt ?MA SETS INFit300
C INFIt3to

aSN 0329 Ix * INDEN'=8 INFti320
C CARONO = 3 ,0000 tNFtt330
C
C CHANGE FILL CA-3S FROM &JALYY TO exVvYvvy BDHT 202

ISN 0029 CARDNO = R 000 000 BDHT 203
ISM 0030 NFILLS = 0 INFIt340
ISN 0038 NFLL = 0 INFit350

C LIMIT = 140000 INFIt370
C DO to !=t.99 (NFit380
C C ARD*eO = CARDNO 6 100 tNFtg390
C

ISN 0332 LIMIT * 9 000 000 BDHT 204
1SN 003J 00 t0 1=1.9 RDHT 205
ISN 0034 CARONO = CARDNO + 100 000 BOMT 206
ISN 003$ CALL LINE ( C A RD NO . NEAT. IL. LU. DATA 9 INFttelo
ISN 0036 IF (NEXT.GE.LtMIT .OR. NExT.Eu.-L) GO TO 20 INFtt420
ISN 0038 NFILLS = AFILLS * i INFit430

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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DAGE G04

ISN OJ39 to CONTENui INFIR440
ISN 0040 20 IF ( NF ILLS.FO.o l E E T uk N INFIt450

C INrtt460
C PROCESS *ILL 9ATA INFtt470

NEstID(GB [NFit490ISN OJ44 FILLID =
ISM 004.1 f L LF IL = FILLIO + 1 INFE[490
ISN 004* LEN = 100 INFtt500
ISN 0045 CALL EE ita v f FLL F IL . LE N. 3. IDMSCGI INFIRSIO

LCONT4(t) INFS4520ISN 0046 LFN *

ISM 004F CALL E**EEw (F IL L IO. LEN. 2. FILIDR9 INFESS30
= 33000J INFttsteC LJEtt

C
ISN OJ41 L3( t t = h J00 00J RDHT 207
ISN OJ49 I A(2.F it IDMI * NF IL L S tR4 1550

C IAt FIL ID A S * NFILLS CDC 1558
iSN OJSO kADDE e NF RLL 5 + t 1N8{t560
ISN 00$t DO fUO IF=t,NFttLS |NFtt570
ISN 0052 I A (2.F IL 10s * I F B = mADoa 394 1580

C 1At FtttometFB z =ADDa CDC 4584
ISN OJ53 IADDh = KACDW + FILIDA INFil590
ISN 0054 YEmplD a 0.0 INFil600

C LJttB = L 3( 19 + LuO INFit680
C

ISN 0055 L3(19 = L3tt3 + tOJ 000 BOHT 208
ISN 0056 13(*I e I INFil620
ISN 0057 luNtf = 0 INFit630
ISN 00sd C A LL END2(U4TA. F 4( I CA SCe l . L3. IAS INFit650
SSN 0059 IF tL3(ABS JG. ds. 40 INFil660
ISN 0060 25 IA 12.5 I L I DR * l e' l = 0 IBM 1670

Cla IA ( FILIDE*[FB z O CDC B678 pa
ISN 00At GO TO 600 |NFt3690 p,
ESN 0062 to NF LL * NFLL + 1 INrtl730 C

1A(2 40AsCut 164 1740ISN 00e 1 IA(2.IADORD =

C I4t IASDal = IA( IORSCkt CDC IF44
SSN 005A ITTPF e IA(2.tDASCW*ll 194 3750

r B Y vP E * IAE IOx5Cd+tB CDC 47*t
I S *4 0065 IA(2.tAtCA*tlatTypr IHM E760

C IAE IAJCoettsITTPF CDC 876B
ISN 0066 NPTS = I A ( 2. I DR SC E * g l 144 RF70

C NPTS = IAt InnbCp+ct CDC 4771
ISM 0067 1A42.IADDC+2B = kpTS 194 5790

C IAt I A'17E * 2 9 = NPTS CDC IF91
ISN 0 0e+ 1 tAtc.140Co*35 = ? IBM 3790

C tat I4DCF+3D * 7 CDC 3795
ISN 0069 ILYN * 2*NP7S INFIl800

= t&E2.10AsC',JB Id4 1810ISN 0370 I C AL C
C IC A C = tat IDASch*J) CDC 1985
C UF t e u ne t N E F L'J e %ATL UNITS IN*tl820

e 3 INFtt930ISM UO't tuAtT
IS*e U072 IF (F At Ir A SCQ+ 4 8 .EL. UNITstIal GO TO 90 5dM i940

C IF ( I A( t ORSCD* A l .tG. UNIISillI GC 70 50 CDC 164I
ISN 0J74 luNif = 2 INFIB950
ISN 0075 IF tFA(ttwSCD+49 50. UNITS (235 GO TO 5J Id4 LReo

C IF (IA(10RSCw+Al .tu. UNtTSt2tl G0 79 30 COC 4961
ISN 0077 .AIT:1 (6 80008 IF INFttO70
ISN U071 830J F 0 8- 4 A T ( * O ******** UNIT 5 UF FLUE cATE F '1s F I LL N ') . *.13.* NOT DE C I I NF I t 9 9 0

e PH E 4 AE't. * * 9 INFIt990
ISN 00F4 GO Tu 30 INFIt@00

..___ ______ _ _ __ _ _ _ . _ _ _ _ _ _ _ _ _
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154 00s0 SO IF tITYuf.GT.0 .ANu. ITYPE.LY.SI GO TO 60 INFit990
ISM 0042 entTF (%, 10013 iTyPr. IF INFt2000
ISN 0093 1004 FOswAT t*O ******** FILL TYPF = *.[3.* NOT DEFI'4ED FOR FILL NO. * ENFt2010

* IJD INFI2020
ISN 0094 GO TO 30 INFI2030

C ICALC - THEOMODvNAMIC VARIABLE IMOtCATOR INFt2040
C 1 ptw T = PdESSURE. HONR = ENTHALPV INFI20SO
C 2 P'M T a PsiE SSU A F . HOnx = uualITY INF!2060
C J POk T = T E nePE R A TOkF . HOWR=00ALITY INFt2070
C 4 Pokt = pHtS5UEF. HOwa= T E MPEp 4T U RF t eeF t 2 08 0

ISN 0005 ed RF tICALC.uT.0 .ANO. ICALC.Lt.SD GO TO 70 INFt2090
ISN 00m7 octT* (S. 10028 BCALC. IF INFI2800
ISN 0094 8002 F O 6.4 4 T t ' 0 ******** IME94GDYNAMIC V ARI AHL F INDICATOR *t3.* NOT DEF I I NF 12 s t 0

*NF0 FOG F!LL *M2 . *IJD ENFE2420
ISN 009% GO TO 3J INFt2130
ISN 0010 ?0 L O NT I Nya. INFI2138
ISN 0048 F A t I ADD 5- * ee 2 0.0 INF12832
ISN 0092 IF (LJ($4 .tv. 73 GL TO MO INF12834
ISN 009e AcrnAC = FattonSCR * 74 INFI2136
ISN 0095 FAftAOP4 * At = ALF R AL f *er t 2 4 3 9
ISM 0046 IF(AWFQAC .L F . 10 . AN'J . ARFRAC .GE. 0 06 GO TO 90 INFt2440
1 S 68 0094 ep!TE (6.10073 IF INF12842
ISM 0099 1007 FDp4AT t*0 ******** Atd FEACYtDN OUTSIME Q A N GE F04 FILL NO. * E39 INFt2344
ISM 0100 CALL FAIL INFt2146
ISN 0108 *RIT* te.*903 IneFI2149
!%N 0802 80 IF tITV0F.GT.JD GO TO 400 IN*I2tSO

C |NFt21S2
C tYvPF = t FLDo IS A FUNCTIGN OF Yt>E AT CONSTANT ENTHA.pv IN#12160
C ITvoE * 2 *) FLOE IS A FUNCTION OF V OLUME PGESSURE - "NTHALPY INFI2470
C CONSTANY INFtztee
C ITvPc e 3 o FLU * IS A F UNC T I ON OF O tF F F RE N T f AL PGES$14E SEf e EEN t aer t 2190
C W OLuneF AND FILL - ENTHALPY CONST ANT [NFI2200

h"C INFE2280 #
C FAttACO*+49 = PHESSuwt ( FL O m DATE IF NPTS = 19 INFI2220
C F A t I A000 * 85 ) s FNTHALPY l'eFI2230

ISN 0434 IF (LJtal .GF. 78 GO TU 90 (NFt2232
ISN Ot06 *ulTF 15.1008b IF INFI2234
ISN Oto? 800* FP4*AT t*0 ******** P0cf AN3 Hown +JST BE SET IF ITYPE.LT.4 FOR Ft|NFE2236

aLL NC. * 13b [NF12239
f5N 080* C 4LL Fatt INFt2240
tSN O&09 e = I T * t *> . % d l IaeFI2242
ISN 0880 % PeET = >AtIn45CP*%g INF32244
ISN Otta nahm = r a t R O R SC E * 6 4 (NF12290
ISN 0182 F a t I AD% + A l = POGT INFI2260
1SN OttJ F A t ! A DD- + 3 3 e #10wR I asF t 22 7 0
ISN Otte IDR = 19xSCE INFt2290
ISN u t t 'i IF (NPTs.te. SOB 90 TG 100 INFI2200
ISN 08&F IL = M # Me * 7 INFI2300
ISN Otte CALL SHIFY ( FIL L ID. IL. J. FILECIB INFt2310 g

ISN Otto TFwpID = NFxTIDtol INFI2320
ISN Ot20 CALL AF%"GV (ThWPID. ILEN. 8. IOut INFI2330
ISN 0121 LEN = LC7NTG438 INFI2340
ISN Ot22 CALL SHIFT (F IL L I D. L E *e . 3. FILION) IWI2390
IS1 0423 I10 L J ** t I l = LJtale1 IN#12360

C L 3st2 3 = -LJ t i l-% I NF ?2 37 0
C

ISN 0124 L J412 0 * -L J E l 5 - 99 en R 3 '4 7 209
ISN 012*i L 3n4 J B = ILFN INFI2380

_ __ __ _ _ _ _ __ _ _ - -
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I

tt FN INFl2390
i ISN Glee L34te) *

I S ** OldF ( j lt al = t INFI2400
FatIOxt.L39.tA) tNFl2420I ISN onza Catt INul tr4TA .

ISN OldG E6 (L37tA3.LY.vl GJ TO Js INF12430'

ISN utat MJ = 10m * ILFN - 1 INF12440
L T E ST Tw GeCDTNAwiC wAGlahtE YvpE INFI2450

15 "a 0132 IF TIC 41C.CC.tD uy TU 46G INFI2460
| ISN OtJe IF t(CALC-38 445. 42u. 130 INFI2470
i C I C at C = 1 => P- A PL aNE INF124PO

| ISN 0435 It% $N F S = J ?p T * S I P 5- INet2490
ISN Ot3e uvat = OR t aeF l 2 5 0 0

| I sas utJ7 C4LL STp202 ELFAtEx6 PJGP. FAQ6 INF12520
tSN O135 17 i.NOT.FRnt GV 70 !so INFI2530
ISM oleo *EITF (*. 8003) 16 90RT. hCCA INFt2540

,

ISN Olet IOJJ FOL* Aft *J ******** T HE 54 40 WCpfuTT l' 4 WN IN CILL N7. *.t3/ INFt2550
* ton.*P:555U48 m * . t p0 & s . f . * PSI. QU4L I TT = *.400t5.69 INF12560

ISN 0142 (10 TC s) ( *eF t 25 7 0
C. I C *L t. = 3 => T-x PL A NE INF12590

83N Ota 3 120 7Y = t s" G T * * 0 8 * 515 IN"E2590
I S** 0844 LUAL * "%h INFt2600
ISN 014% C aL L SYb2Cl tLFAttal. e40p. EbGB 1NFt26t0
ISN 044* IF t .N 3 * .5 G 6- ) G t; TO 14J INFt2633
ISN 9843 *EITE (A. 10043 15 pcht. HOGN INFl2540
tSN Ot=G &vJ. F OW 47 t * 3 * * * * * * * * T HE E 4 3 k DOpF.d T Y FS$14 IN F1LL NO. e.I3/ I*eFI2650

* tus.*TFwdEFAtVME * *.tP345.e.* OFG 6 00ALITY = *.tPJt5 66 INFl2660
ISN 0850 uC 'O 3) INFt2670

C !C at C = a => T-p PLAN;. IN*t2680
ISN 01st 430 TT = qu'ax*Tal* Sin INFt2690

F I' E 3 m Nu t * S I P C INFl2700ISN 0852 .

tin 0853 C at t Sin 2cJ (LFAtIn3. paco, IT. Esan INFl2720 H
ISN Q494 IF t.NOT.TE4D b0 TO $40 INet2730
tsm otSe mk t it t. 400^5 IF. PLAT. HOFm (Net 2740 N
[SN otS7 t e ot.. F Lkw a t t * 0 ******** T s et u wc Po npF .4 7 Y E L G 'JD IN CILL NO. *.I3/ INFt2753

* t o u . * T - * S t. 3 T UE 0 2 * t pJ t 5.t . ' JE G F . p FSSO4F = * lpots.6. gNrt2760

a * dst *l INFt2770i

ISN 0454 t=0 dp E L r C M P t J 8 * * h s 0L INFt2790 6

ISN Ogs; F a t t a *>t. e 4 ) 3 esLS*FNp4 IN*t2790
ISN 08o0 F4tIAD73+58 m ** b e a * E NN t ae* t 2 9 0 0

f T L ST UNIY= "F Ftta IONIT = 1 => L3S/SEC. tuNIT =2 => G4L/MIM IN"12880
ISN 0191 tr tgv !T.50.gl 60 TO ted INFt2920

0 Ct4vtGY CLCe FbrM 4AL.#wtN TO L95/htC INF12930
ISN 0104 (CNST * GPw/SpwCL INFt2940

j ISN osse 00 15u Jz!CM.NU.e INet2950
i iSN Ott9 satJo13seatJ+13*ttNST INF!2960

ISN Ott6 1*u CrhTINur INFt2ST3
C $TOGt Ttwr POINTS aNC FLom CATES INFl2980

tSN O t e. 7 too IF ENATS.G'.8) Gu 7 3 465 IN*t2990
i

I sas Oleg SA(tACDO**) * FAtACR*4) INF12900
I Sas 0370 a4D% = maDow * 7 INFt2910
ISN 0178 GC *r * 21 INFt2920
ISN 0172 8% JAOC' T' t ALM * 7 tN*t2930
isN 0173 m a rx4 = gaODw * I t &. N * 7 INFt2940
ISN 0374 I F t t h A DJ 2 9 .G T .L E F. B GO T3 709 INFt2950
ISN Ji?6 TO 170 J:!DE.NO.e INF[2360
ASN 0477 F A( J aetb l u F 4t J 3 (NFt2970
4SN 0LTo F A t J 4 Cu= * Ne f S 9 = F A t J * I 6 I *eF t 2 9 9 0
tSN Ot74 Jacue=JaCCD+1 INF12990
tSN Jt3J l'O CC NT I NU'" 1NF!J000

,

I
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iSN 0229 NPTS = IA(2.IAODR*28 tRN 3530
C NPTS = IAt IAODR+26 CDC 3531

ISN 0230 IF ELINFS(Ol.LT.LSD mWITE (6. 2003i NFLL INFI3540
ISM 02J2 ADFAAC z FA(14DDR+6) (NFI3$45
ISN 02J3 IF (ITTPE.GT.33 GO TO 625 tNFI3550
ISM 02J5 PORT = F A ( I A DOR * 4 0 INFt3560
ISN 02J6 HORx = *Att&ooe+59 INrtJS70
ESN 0237 ILEN = (NOTS *2D/3 INFt3580
ISN 02J8 IL * (NOTS-ILEN+t9/2 (NFt3590
ISN 02J9 IF ENPTS.EO.!D PORT * O.0 IRN 3600
ISN 0246 settE (6. 20026 ITTPE. ETHIP. PORT. HOR K . ADFDAC INFt3610

| I S*e 0242 2002 F Onu AT( * O * 3 0x. *F ILL TTPE TRIP ID FILL PRFSS FILL ENT H ALPT I NFI 3620
3 Alp F G ACT I ON * /J8 x . * ( PS I ) * .S x . * ( RTU/L R l * / /14 2. t J 7x e l 3. 2 x , INFE3630

.

2 APJOt6.6) INFI3935
! ISN 0243 mptTE ta. 20039 INFt3640

| ISN 0244 IF (ITTPE.EO.ll *HfTE (6. 2004) (NFt3650
ISM 0246 IF (ITTOF.NE.49 entTE (6. 2009) (NFtJ6eo

, ISN 0249 2009 FOnu47 ( I MO . J t 2 k . * N * . 5 x . * PRF S SUR E * . 8 x . * F L Ou MATE *.10xD/ INFt3670
* lx.3(10x.*(PSIB*. e x . * t L H/S E C-F T 2 3 * . 9xD/l INFt3680

i

| ISM 0249 2003 FOEuAT (1HO.52x.*** FILL TABLE ***D INFt3690
ISN 0250 2304 FOQuAT ( t HO . Jt 2 x . * N * . 7 x . * T ime E * . 5 0 x . * F LOs RATE *.10xt/ INF13700

* lA.3(tJA.*(SECl*. 8 x. * (L B/SE C-F T 2 8 * . 8xl/l INF13780|

I' ISN 0251 IF (NpTS.GT.Il GO TO S00 INFtJ720
INFt3730

I ISN 02S3 N = 1

| ISN 0254 uptTF (6. 20053 N. POkT. FA(IAODe*as INFI3740
l ISN 0255 GO TO e45 (NFIJ750

ISN 025e 500 ITI = 1ADDP * 7 INFIJ760
tSN 0257 IT2=1T1+ILEN INFI3770

INFt3780ISN 0258 ITJztT2+1L
tSN 0259 Ie3atY3+NpTS tNFi3790

Fd
ISN 0260 lu2=lel+1LEN IN*t3900

F"
ISN 0261 tuJ=to2+IL INF13980 S*INFi3820ISN 0262 tu = Int
ISN 0263 LU *ITJ INFt3930
ISN 0264 J s!LEN+t INF13940
ISM 0265 L *J + IL INFI3950
PSN 0266 PO e20 N=1 1LEN INFI3960

- ISN 0267 I F ( t T3.L T . I e ) GO TO hl0 INFt3970
| ESN 0269 IF (IT2.LT' TVD GO TU eOS INFt3480

INF]3990C
ISN 0278 metTF (6. 20056 N. FA(ITLI. FA(Im&B INFt3900

ENFI39BOISN 0272 40 T7 M65
ISN 027J 6J5 mutTE (S. 2005) N. F A( I T 4 3. FA(Istl. J. F At t T2 3. F4tte2D INFt3920

, ISN 1274 GO TO et5 INFIJ930

| ISN 0275 610 =E IT E to. 2005) N. FA(Ital. F A( Is t l . J. F4(IT28. FA(te29. INFI3940
* L. F4(1138. FA(tu3) INFt3950

| INFI3960
! ISN 0276 6t5 1T4=17161 INFf3970
( ISN 0277 IT2etT2+t INFt3980
i ISN 0278 tTJ=IT3+1

INF13990
| ISM 0279 tel= Intel INF14000
| ISN 0280 tm2*I=2+1 INFItot0
| 1SN 029t ImJaIw3+t INFI4020
i ISN 02$2 J= J+ 3 INFt4030
| ISN 0283 L*Let

INFE4040ISN 0294 620 CONTINUF ENFt4050ISN 0295 GO TO 645
ISN 0286 2005 FOpuAT ( E x. 3( I 3. lP20 t b.6. e x t b INFI4060

1NFI4070ISN 0297 e25 ILEN * (NATS*t9/c

_ _ _ _ _ _ _ _ _ _- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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ISN 02P9 wpITF (6.2006b ITypE. IYRIP. ARFRAC INFI4080
ISN 0289 2006 F ohm 4T ( * O * . 4 0 R. * F ILL YYPE TGIP to A14*/ J3R.* FRACTION * // INFt4090

4 14A.13.7x.13.4A.E42.Sl INFt4095
ISN 0290 * RITE (6.200JD INFI4I00
ISN 0291 *pITE (6.20075 INFI4tt0
ISN 0292 200' FORMAT ( S HO. 2( 2 x . * N * . 7 x . * T I ME * . 8 0 x. * F LO s R A T = * . 7 K . * EN T H AL D Y' . 8 0K ) / I NF l e t 2 0

* 3 x. 2( t o u . . ( SEC l * . BK.*(LB/SEC-FT29*. 5 x . * ( B YU /L 8 3 * .10 E l / l INFt4830
ESN 0293 ITA = I4004 + 7 TNFI4t40
iSN 0294 IY2=1Yt+ILFN INFI4450
ISN 0295 Iat=1Tt+% PTS INFt4360
tSN 0296 I m 2= 1 m i + t L E N tNFI4470
ISN 0217 IH3mIwt*NPTS INFI4860
tSN 0298 IH2=IME+ILEN INFI4490
ISN 0299 In = tot INFt4200
tSN 0300 J=ILENo8 iNF14210
ISN 030i DO e*0 N = t . I LEN 1NFt4220
ISN 0J02 IF ( I T2.L T . t e l 40 TO eJO INFt4230
ISN 0304 entTE (6 20005 N. F4t!!!b, FA(tot 3. FA(IMtt tNFI4240
ISN 0305 GO TO (39 INFI4250
ISN OJ06 630 mRITE (6. 200RB N. FA(Ital. FA(!*tt. FAttHEI. J. F4(IT29. FA(tw29.INFI4260

* FA(IH2B INFI4270
ISN OJ07 eJ5 ITt=ITt+1 INFl4280
tSN 0309 IT2=IT2+1 INFI4290
ISN 0J09 Imn=Iwi+1 INFI4300
ISN 0340 I m 2= l e2 + t INFt43t0
ISN 03E1 IMt=tHt+4 EN*t4320
ISN 03t4 IH2=lH2+4 INFt4330
ASN 03t3 JmJ+I INFt4340
ISN 0344 640 CONTINur INFt4350
ISN OJ15 645 DO 647 IT = t.N4xTRA INFI4355
ISN 0346 IF G1TFILLEIFI .Eu. IDTRptiTlD GO TO e50 INFI4357 H
ISN 0Jt9 647 CONTINU* IN8I4359 h"

ISN 0J19 TRITE (6.e803 1TFILL(IFl. IF INFI4361 W
ISN 0320 * RITE (6.6905 INPt4363
ISN 0321 CALL Fall INFI4365
ISN 0322 650 CONTINUF INFt4367
ISN 032J 2006 fop 4AT (tm.2(I3.tPJDt6 6.7mit INFt4370
ISN 0324 CALL CELETE (FLLF IL D INFI43SO
ISN 0325 EETuoN INFl4390
ISN 0326 680 FOoN AT (J2Ho******** No TNtp CORRESDONOS 70. INFI4393

1 17H F!LL TDIP kUM0 Fret 5. PH INDEA s.tel INFt4395
ISM 0327 690 FORMAT (100x. 25H***** EXECUTION OtLETED.3 INFt4397

C INF[4399
C INFI4408

ISN 0328 700 estTE te. 1005) IF ENFI44BO
ISN 0329 4005 F ORN AT ( * O ******** DATA FOR FILL SYSTEN * .1 3 . * EXCEEDEO A v 41 L a BL E INFt4420

* ST CD 4GE' I INFI4430
ISN 0330 30 CALL Fe!L INFt4440
ISN 03Jt C ALL DELFTE (FILLEDS INFt4450
ISN 0332 IF (TEMPID .NE. 0.05 C ALL DELETE ( TE MPI D S INFI4460

,

iSN 03J4 RETURN INFI4470i

ISN 0J35 END INFI4480

* OPTIONS IN EFFECT* NAME= NetN.CPT=O2.LINECNT=60.SEZE=0000K.;

| * OPTIONS IN EF F ECT * SOURC E .E BCDI C. NOL I S T . NODE CK .Lo nD.NON A P .NO ED I T . ! D.N3R REF

* STATISTICS * SOURCE STATEMENTS = 334 .PROGRAN SIZE = 7304
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I

LEVEL 28.8 ( JUN 74 i 05/360 FOR TR AN H DATE 78.009/14.S6.33
COMPILER OPTIONS = NAMF= MAIN. OPT =02.LINFCNT=60.St2E=0000E.

SOURCE . E BC D I C . NOL 1 ST . NODE CK .L O A O.NO M AP.NOEDI T . I O .NO x R E FISN 0002 SUBROUTINE INHE A T (hv0L. N AJN . NSL8. NGOM. N et A T . NCOR. NSC. INHE00to
1 MAKSLB. max 60M. MARMAT. MARCCR. MARREG, MAXNOO. MART 8L. MARNSC. INHF00lS
2 M A R T RP. I E MHT . I E MPS . t E M EC . I D E BUG. t N2. INHE0020
J IPROGM.ISPROG. LENGTH.DT. DATA.FA.IAB INHE0025

,

ISN 0003 E MPt_ t C t f REAL*8 (A-H.O-ZB 18M 0030
ISM 0004 REALoS DATAtt).FA(18 18 ee 0033

C REAL DATAtta.FA(I) COC 0032ISN 000S INYFGFR IA(2.59 184 0033
C I NT E GE P IAt iD CDC 0034

ISN 0006 DEMENSION LENGTH (l5 INHE0035
C INHE0040
C NVOL = NUNRER OF VOLUMES INHE00SO
C NJUN a NUM8ER OF JUNCTIONS INHE0060
C NSLB s NUMBFR OF HEAT SLA05 INHE0070
C NGO4 = NUMPER OF HEAT SLAR GEOMETRIES IMHE0080
C NMAT = NUMBER OF HEAT SLAB MATERIALS INHE0090
C NCOR = NUMdER OF C OH E SECTIONS INHEOROG

l C NSC = NUMBER OF SCRAM CURVES INHE0880'
C MAKSLB = M Ax t gU M NUMBE R OF HEAT SLABS INHE0120

' C MANGCM = MAXIMUM NUMBER OF HEAT SLAB GEOkET R E F S INHFOI30
C MAxMAT = MAXIMUM NUMBE R OF HEAT SLAB MATERIALS INHE0840
C MARCOR = MARIMUM. NUMBER OF COGE SECTIONS INHE0850

j C MAKREG = MARIMUM NUMBE R OF HEAT SLAH REGIONS INHE0860
C MAxNOD = MAxtMuu NUMBER OF HEAT SLAB NOOES INHE0tTO'
C MARTRL = MARIMUM NUM6ER OF T A BL E WALUES INHE0tSO'
C MaxNSC a MAXIMUM NUMBER OF SCRAM CURVES INHEOl82
C IPROGM = TYPE OF C ALCUL AT ION INHE0584
C REMFG a EVALUATION MODEL CALCULATION FLAG INHE0485

,C IDEBUG = OEBUG PRINT FLAG INHE01e6 * l
i

C IN2 3 FLAG TO SET Up 000 PLOT TAPE INHE0887 F"
C OT = TIME STEP SIZE INHE0890 'J
C LENGTH = COMMON ULOCK LENGTHS INHE019S
C INHE0200

ISN 0007 COMMON / CCRMwR / CLytqSDB. CTR(SOD. CTRL (50). RRO(503. MuREAC INHE0210
ISN 0006 LOGICAL MoREAC INHE0230

C INHE0240
C RRO = ORI GIN AL FUEL PIN R ADIUS. F T INHE0250
C INHE0260

ISN 0009 COMMON / CORPOw / OPOm, FQ(508. LAML 4 Mats 09 PPOW. PROMPT. I NHE 02 70
1 OOMOO(505. OFRAC($0). QN(2tl. OPMOOi .0 6 . SE(50). TAU. Te(50). INHE0275
2 TS(503. Vu(503. 15L84509. Iv0L(50) INHE0280

ISN 0080 REAL*8 LAMpDA. Mo IBM 0295
C REAL L AMHO4 MQ CDC 0286
C INHF0290

v0LUME NUMBER INHE0300C tv0L =
C INHE0380i ISM 0014 COMMON / FNVAJ / FLOW A ( 75 ) F LOmL( 75 3.FLO uR A ( 75 9.sv8 AR ( 75 8. INHE0320

t uv 8 ARO ( 75 9.SP vl( 75 9.SPv2O( 75 3. A INER Vf 75 9.C MA S( 75) .D I A4v t 75 ) . INHE0330
2 F AN ING( 75 9.ELOC( 75 8.TPMv t 79 5.CM ACHv( 75 b JTPMv ( 7 9 3. INHE 0 34 0
3 IF AN t 75 B .JV I SC( 7S t . I AMBLO( 75 ) . IIN( 75 9. ROUT (759 INHE0350

C INHE0360
C DRAMw = E QU t V ALE NT ORANETER OF FLOs ARFA I NHE 0 3 70
C INHF0380
C EN I NHE 04 52

ISN 00t2 COMMON /ReEM/ P IN( 5 0 5. EF ( 50 ) .EC ( 5 0 8.HCOND t 50 9.T JU MP t 5 0 9.F R AC T ( 50 3. I NHE 0 453
L AFR ( 7 50 8. BLK JUN( 100 3 . EROIN(50B. CTRIN(505 INHE04S4

L

i

1
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2 PITCH. AMA550.vthPUT.TA014505. TAM 2(509. TAR 3tS05. TAB 4450B. INHE0455
315*JUNil00).tRUPFGtS03, t R GP IN. IRGGAP. IRG$g. IACCytel, tTRIPt45.INHE0456
A IDNCMW. t EE My t t o l . t TPt t 0 0 5 15LP AJ t 50 9. I5e T Ad t S0 3.N T As t .NT A92.NT A83. t NHE04 57
SNTAM4.tuSPR INHE0459

C LFv"L 2. PEN CDC 0459
ISM 0033 (OMMON / R4FRAP / F$ mE LL( 50 6. EP5 MART 509. G S MOL 4 5 0 ) . PINFt50). INHF0460

t WPINt909. R Shot S0 6. WPLE N I t 5o l INHE0468
SPELT 508. A5450). v 5P 4 5 0 B . PMOL (50B. OPLtS05. TPLt5.2.50). INHE04622 .

3 G A 4F PL t S 0 0 INHE0463
C LEVEL 2. F$wELL CDC 0464
C EM INHE0465
C INHE0466

ISN 0014 CO= WON / SLAB / A HTL t 9 0 0. 4HTRE505 HO ML t 50 5. HO44tS06. INHE0467
* CHNLt%09. ChoNe t SO B . O*4E L t 5 0 4 . OHERE5JB. F C HL ( 50 0 FCMatSol. INHE0465
1 HTCLt506. HTC R t 50 ) . PHILt505. DHIRt501 SL FN t 5 0 8. WOLStSol. INHE0470
2 *JCLt905. *0Cktbul. R SL L E S O D . A SLR t 50 0 . ZHOft500. ITOpt30B. INHE0480
* taCL(50). I MC R ( 50 ) . INTLt508. (HTRt508. IMCLt909. IMCR450). INHE0482
3 ISCutmal. ISHD4506. I S5 t* 4 5 0 ) . ISS14508. t v st. t S O I . IVSRtS03. INHE0490
4 lutO(508 INHE0492

C LEVEL 2.AHIL CDC 0493
C INHE0500
C AN TL = HFAT TRANS AREA AT LEFT SLA9 SURF AC E . FT**2 INHE0505
C AMic = HEAT TRAN5 AREA AT k!GHT SLA9 SURF ACf . FT**2 INHF0506
C e4 EAT TRANS AkEA5 ARE TOTAL Up TO I NHF AT . THEN /JNtf LENGTH INHE0507
C SLEN = F 0u t v AL F NT LENGTH OF HEAT st a ts . F T INHE0510
C WOLS = VOLUME OF HEAT SLAB. FT**l INHE0520
C ISCO = CCRF NUMBEH INHE0530
C tv5L = INDEA N'3 OF WOL U4C AT LEFT SUPFACE OF SL A R INHE0540
C tv54 * INOER NO UF VULU4E AT PtGHT Sup" A CE O F SL A d INHE0550
C INHE0560

ISM 0045 COuuCN / SLAHAT / Aptet.501. YPt21.503 INHF0570 6-*

bd
1 160=4505. ITPC(6.%06. IYputA.503. ITPR46.50B INHE0590

C LEVEL 2.AP CDC 0593 00

C IMME0590
C IGCM = GECNETpy INDEA INHE0600

INHE0510C
ISN 03t6 (UM"Oh / SLASGM / A5 ult 201. ASURt2OI. POFRt6.208. St21.200. INHE0620

* vp(48.20). WRtGt6.208. Wel46 201. ADC R t a .20 3. INHE0630
2 IGapte.208. IACtb.208. htt6.206 NS t(20 8 INHE0640

C LEVEL 2. A SUL CDC 0648
C INHE0650
C A SR * LEFT SL AB SURFACE AREA FOR UNIT HEIGHTH IN REC OR CTL GE O4 f NHE 006 0
C ASUL = 1IGHT SL Als SURF A CE ARFA FOR UNIT HE I G HT H IN REC OR CTL GE 04 t NHE O S 7 0
C POFW e FRACTION OF PuoER IN REGION OF CODE HEAT SLAS INHE0690
C S = SURFACE AREA eERGHT. A/20A INHEOS90
C vp = VOLUME. ST**3 (NHE0700
C WFEG = WOLUME OF E E GION PER FOOT OF LENGTH. FT**3 INHE0705
C VPt * VOLUME R AT to AT INTERFACF INHE07BO
C RDCR = COLO RADIUS 04 OtSTANCE TO RIGHT SURFACE OF RFGtON INHE0720
C 1 GAP = GAP INDICATOR 40 * NOT A GApt INHE0730
C RKC = w A T E R I AL ENDEA INHE0740
C Nt = NODE NUMBER AY INTERFACE INHE0750
C NSE * N30E NuwSER AT RIGHT SURFACE INHE0760

INHE0770C
ISN 0017 C04*ON #5LABTP/ TPCt40.78 T PCi t 2 0.7 8. T PKt 4 0. 7 9. Tpn(40 78. INHE0780

1 NCPt78 NK P 4 7 ) . N1rP t 7 B INHE0700
C LFWEL 2.TPC COC 0791

INHE0800C

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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C TPC = Y t Et_ F S UF VOL +-F A T CAPACITY VS T E 4*pE E AT UR E INH'0980C Tpct = INTEGual TautES OF TPC INHE09tSC Ton = TaptES OF THEJMAL C ONCUC T I V I T Y VS TE MPE R 4 TUAE INH?0920C TPn = T4HLES OF L i b*. A R E A P AN S E CN COE F F I C IE N T VS TE 4pE 9 4 TdoE INHE0930C FCp = NUwaf M OF PUINTS IN TPC T4 ELF INHE0940C Nup = NumrF H OF POINTS IN Tom T a HL E INHE0950C Nxd = NUMOFH OF POINTS IN TPm T a dL a INHE0960L INHE0970ISM Qut 9 CrwwCN / V OL E 4 / At758. HetTSt. Ot75). T F wP t ?E l . Et t T S B . INH 90990t Zwt7%8 Iw'l t FS I . t u ! Pi( 75 5. IEFAD(TSI INHr0990C INHE0900C T F *' = 99LUME TEMPFGATUGE INHE0930C IQIN = H.? A T CAL (ULAYEUN A NON R INH 80920C INHEG930ISN 00L9 C C ww 1*s / xvNITS / AL464. .s T U 4 h M . CF uGP% . FOOT. F PqT+) . INHEQ940

t GAM *A. GRAvive uniopt. Pt. DOTENG. StCHO. SGINCH INHE0953
C I Ne4E 0960C grCH8 = 3600 StLONOS/MOUP INHE0970
C INHEJ980ISN 00e3 paTa 1 v. TO / 0.0. J.0 / INHEt000ISN 00/4 UAYa ONEpT / t.3o100 / tRe 2005
C :) A T 4 ONFAT / 1.dotEG / CDC 100%
C INH *tolo
C 0FT 'JfATIvtTY CATA INHEt020
C INHEt030ISN 0024 CALL In;xFN (NC04.NSC.4ARCOD.WARNSC.*AMTHP.M4KTML.114. INHEt040
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L 5PV2 * VOLOME AWt A Au f SPFCIFIC vnLV43 (F T J/LH4 9 SINt0540
C IIN.!OUT = P.i t u a L T I NL E Y ANS CU TLE T JUNettGN NUM *4EE S SINIOS42
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muCL t 50 0. wJC h t Su l . R>LL(%00. R SL'd ( 50 9 EHJTtSol. ET3p(Sol. SIN 106SOe
* IHCL(308. I1C6-($J). SHTLtS0). IHT9tSJ). 14CL ESO9. IMCD(500. S I "4 I J 65 2
J IRCO(509. ISHDESJ). 155B(500. ISST(?Gl. I V SL ( 5 0 ) , tyiR(50). SINIO660
4 IALOt%D) SIN 10662

C LFwFL 2. AM TL CDC 0663
C SINt0670 |
t AHTL = .4c A T T2ANS AutA AT LEFT SLAB SupFtCE. FT**2 SINIOSRO
C AHTg = MEAT YpANS AwEA 4T 01GHT SLAB SUJ F ACE . FT**2 SINt0690
C HEAT TuSNs ANEAS ape TOTAL Up TO I NH E A T . T HE N /dNIT L F N GT H SINIO698
C hu wt a HYDWAOLIC DI AME TER CF WOLU*E ON LEFT OF SLAd. ET SINt0700
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C CHNL = C H A NN F L LtNwfH ON LEFT OF SLAH. FY SIN 10712
C C HNp = FHANNEL LENGTH ON ntGHT OF SL46. FT SIMt0733
C OHet w HE A Ten E QUI v ALE NT DIA*ETEE ON LEFT Oc SL 4 9. FT SINtO784
C JHEE = MFATED E uv i v &LE N T DIA*ETER JN RIGHT OF SL 4 H . FT SINIOTRS
C F C HL a L R I T IC 4L HFAT FLOA AT LEFT StAH SupF ACE . afu/FT**2*H4 StNIO716
C FCHP = C9ftICat HEAT FLUK AT MIGHT sL AR SUQF4CF. RTu/FT**2*HQ SINt0787
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C ISST = IADEA NO JF St Ad AT Top ar AntAL STACM SINt09F0
C t v 5L = IADEu No JF vutuwC AT LFFT SUeFACE OF SL A R SINE 0890
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ISN 0120 T S Uu o = S4TT(IL S - LNE SINt2549
ISN U894 SLUKU = ONE SINt2550
1SN Ot92 C At. L HT4C ( I F MM T . I t up S. I E mFC . I DEBUG. lE DO. FLU NO . T Mused. GL. GA . I S I .L . StNI255t

i IEl SINI2552
SATTtILS SIN!2553ISN 0493 145 IF tIHYLELI.NE.8 .AND. [HTL(LS.NE.93 TL(L) =

ISN OB95 T S U4 0 = TPtNS.LB SINt2554
ISN 0896 F Luno = ONE SENI2555
ISN 0897 IF tIpanGu .NE. 23 GO 10 843 SINt2556

C *** F L OOD CH ANGr FOR $4 pHS HTC SENI2557
ISN 0199 IF iISmAK(Lt Fu.tl GO TO 146 SINt2559
ISN 020t t*3 CONTINuc SINt2559
1SN 0202 CALL HTpC ( I E mH T . I EMPS . I E ME C . I CE90G. IE RO . FLU XO .T Sup 0. GL. Ga . I S2. S7NI2560 ps

I LetIl SINt2568 g3
ISN OdoJ GO YO 147 SINt2562 pa

C *** F L OOD CHANGF FOR SG pHS HTC SINt2563
ISN 0204 140 CALL FL 7 & T R t HTC SG. TSUNO.TFwPEIAll SIN 82564
ISN 0205 HTCattl = HTCSG SINI2565
ISN 0206 IHCD(L5 = 2 SINI2566
I Sa4 0207 IHTEtLI = 32 SIN!2$67
ISN 0209 40 TO 350 SINt2568
ISN 0209 147 CONTINUE SINt2569

C FLODO CHANGES AbdvE SIN 12570
ISM 0210 IF tINTutL).NE.23 GO TO ten SINt2571

C SINt2572
C FDECE C AL CO L A f t ON OF WODF I MEAT Yp4Ni COFF ON RIGHT SINI2573

ISN 02t2 TSURO = S ATT(IR D - ONE SENt2574
ISM O283 FLURO = CNE SINt2575
I$N 0244 CALL HTcC ( I E4H T. I E NPS. IE ME C . I DE 3UG. Z E RO. FLU MO.T Sun 0. GL . GO . ! S 2. SSNt2576

1 L.II) SIN 12577
ISN 0215 L49 IF (EHTP(L).NE.1 .ANO. tHTR(Lt.NE.8) TQttl = SATT4tRD SINt2578
ISN 02t7 IBCd(L) = 2 SINt2579

C SINt2583
ISN 0259 150 CONTINUF SIN 12590

C SIN 12592
C CALCULATE THERMAL PR OF E R T I E S AND TEMPER ATUpE S SIN!2593
C SIN!2594

ISN 0219 J = 1 SIN 12597
ISM 0220 455 Lt = ISSRtJD SIN!2600
ISN 0221 L2 = ISST(JB SINI2650

C
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C SLAUS IN A utVFN STACE MUST ALL 08k NONE BE 90VND4RY CONDT I LN SL A B S BOHT 264
iSN 0222 I F t l etC S t L t 9 .EO.09 GO 70 156 R3HT 265 *

f C SFT ALL NacE TEMP IN THIS STACK OF SL A 9 5 TO -1 B3HT 266
| ISN b224 DO 1000 LL=Lt.L2 60HT 267

ISN 0225 NM*IGOMtLLB ROHT 268
ISN 0226 NN = NSItNMt -1 ROHT 269
ISN 0227 NM = 2 ROHT 270
ISN 0226 DO 8000 I=NM.NN 83HT 275
ISN 0223 TPt I .LL I =-8 ROHT 272
ISN 0230 1000 LONTINUE ROHT 273
ISN U2JL GO TO 289 ROHT 274
ISN 0232 1St CONTINU" R3HT 275
ISN 0233 ITC = -t SENI2618,

i C EM SINt2682
ISN 02J4 kKM = 0 SINB2684
ISN 023% IF tIEMOS .EO. 0) GO TO to SINt26ts
ISN 0237 ##k = ISCCtLtD SIN 12689
ISN 0233 IF (MRE .Lf.09 40 TO 10 SINI2620
ISN 0240 tTC = 0 SINI2639
ISN 0444 PON3LD = -TtU SINt2640
ISN 0242 b S"OL % = 0. SIN!2644
ISN 0243 VPLEN = 0. SIN!2646
ISN U244 DU 359 LL*Lt.L2 SINI2649
ISN 0245 kkk = ISCOfLLI SINt2*SO
ISN 0246 IF Innn .GT.03 GO 70 157 SINI2652
ISM 0249 *AITr (6.7089 Lt. Le SIN!2654
ISN odea 70s toeMAT IlH0. 5A.$unnOTH CDRE AND NON.CN E M9 4 7 StaqS ser gN THF STSINI2656

RACm FQOu SLAB.!J. FH TO SLAR.tJ. lH. EAFCUTION DELETE) 4 SIN 12659 '

ISN 025) CALL FAIL SINIF660 '

ISN 0254 GU 70 to SINI2662
ISN 0252 157 G S w'1 L S = G S MOL S + GSwCLtuns i SINI2664 $C COLLECT IqTAL G a s . S T O5 E IN LST SL AA OF S T AC K SINI2666
ISN 0253 bs*0LikEK) = 0. SINE 2668 b#
ISN 02*4 *=AGOutLL3 SINt2670
ISN 02S5 t%S WPLEN * VPLEN * VDLENItKER D * vo EGt !EbG AP.M B + SLENE L L I SINI2672
ISN 0257 Mkm = ISCCELit SINI2674
ISN 0257 bS MOL i s k K B = GSMOLS SINt2676
ISN 025e DO a40 LL = LI.L2 SINt2679
ISN 025% KKK * ISCOtLLS SENI2600
ISN 02h3 PM)LtKKm) = G SMLL S SIN!2682
ISN 026t thTLP = IVSEtLL) SINt2584
ISN 0262 TTFw = TFwott++ TOPS SINIF646 tISN udh3 DO 440 !=1.6 SINt2666 '

ISN G264 440 TOLII.R.Kunt = TTEM $[ NIPS 90
ISN 02$$ CALL PINIt WPLEN. GSMCLS. TTFM. PINTOP) SINI2692
ISN 02gg jF (ICFSUG .GT. 03 edtTE 46.4508 PI N T OP SIN!2694
ISN 0254 450 copust i d 40 PINI = . IPDt4.4B SINI2696
ISN 0263 CO at L L *L t .L2 SINI2699
ISN U270 m2 = ISCutLL 5 SINL2700
ISN 0271 11 DINtmel=DINTOp SINt2702

C SINIF704
ISN 0272 160 PCL7 = o PNCL D SINI2706
ISN cd7J m2 = IStatL23 SINI2709
ISN 0274 DO 162 t=1.to SINI2750
ISN 0275 ( ALL W FGAP (Lt. L2. GT. I DF 6UG S SINI2?I2

C ALSn ggr5 MA. HTO IN /SLA8pM/ SINf2714
ISN 0276 IF ttCFeUG .GT. GD SINI2716

1 =7t'E te.tSt J.Lt.L2.tTC.I.PPNnlo.pCLD. DIN (K2B StNt2719 l
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ISN 0273 15 FouwAT (IHo.sts.3E20.St9 91N12720
ISN 0274 If ( OAPS E P I N( K2 ) - POLOp.LE.GNs) GO YO 163 I:34 2722

C IF ( AUS(D]N(K2) - POL D ) . L E . C AE l 60 70 165 C7C 2724
ISN 0291 POLD = PIN (K2B SIN 12726
ISN 02*2 led CONftNU" $1NI2729
ISN 02$3 GO T1 164 SINI2730

C SINI2732
ISN 0284 163 IF (OAH3(PIN (K28-PPNotup.wY.Th0B GO 70 168 [34 27J4

C 16J IF ( AM 3 ( P IN ( K2 )=PPNOLD ) . G T . T ec t G3 TO tal CDC 2736
ISN 0265 ITC = -t SINt2739
ISN 02A7 GD TO to SINI2740
ISN 0204 t e.1 ITC = t'C + 1 SINI2742
ISN Os44 IF (tTC.LF.209 GG 70 467 SENt2744
ISN 0291 164 (ALL FAIL SINf274S
ISN 0212 mRIY= (8 .1561 Li SINI2748
ISN 027J to? 5004AT ( 4 aHQ { NI f LN AL PIN PRE S SUEf FAILS T) C ON VIQ GE IN SLAB 13) SIN!2750
ISN 0294 uD TO 239 SINf2792
ISN C2 9 ') 167 F PNOL O = P I N( K. ) SENt2754
ISN 0296 to CONTINU: SINt2756

L "4 SINt2759
ISN 0297 00 21P L=Lt.L2 SINI2760
ISM 0299 I C C ?L = 0 SINf2762
ISN 0299 IL = IVM (L) SINt2764
ISM G300 th = IVSG(LB SINI2766
ISN OJ01 * = ISCJEL) SINt2769
ISN 0302 4 = IGCw(LI SINt2770
ISN 0303 NS = NSI(M) SINI2772
ISN 03Je SL = AHTL(L)/Ts0 SINt2774
tbN 030$ Lh = AHT9tL)/Tec SIN!2776
ISN 0J06 HL = HTCL(Ll/SELHR SINF2778 H
ISN 03d? ME = NTC 4 ( L S /Si C H64 SINt2700 b
ISN 0304 CALL C0%Q ( PDF6e ( i .M ) . vRI(1.Mt. NI(4.MB. NS. vnt_ S ( L I . Al SINI2782 (4
ISN UJO9 1*O DU 140 N=1.NS SINt2794
ISN 0330 19J eA(wNJ+N) = ON(NI SINt2786

C SINI2789
ISN 038i KK sK SINI2790
ISN 0312 IF (KK.LF.0) KK=4 SINI2792
ISN OJte R40 60 157 i=1.IU SENI2794
ISN OJls CALL YK4NDC (NS. M4 MT. TPC. TPK. TPA. NCP. NKP. NNP. SINt2800

8 ITPC(1.L). ITPK(4.L). ITPXtt.LD. IKCER.MS. IG4P(t.MB. NI(1.Mt.5RNI2930
2 XDrott.W). Whf(R.ul. TP(t.Lp. Co. TK. WP(t.46 SVN12920
J H EU IN( n a D .E F ( K K ) .E C (K K 3, I EGP IN t QgG4 P.HC OND (K K ) .F E 4C T ( K K B . SINt2925
4 A F o ( 1.K K ) .1 F4m T . I F 4PS . I E ME C . K. I Df Hub . SINI2926 *

K PIN (kKl. EPIN(KKI 3 SINt2928 !
ISN 031o IF (K.GT.0) G0 T '3 195 SINI2930
ISN 0339 IF (IL.EG.0 .04 ta.EO.06 GO TC 216 SINf2940
ISN 0323 IF (IL Lv.0 .0w. IP.LT.0B GO T3 195 SENI2950
ISN OJ22 IF (TE.P(ILI . ti k . TEMP (IH)D f,0 TO 286 SINt28S2
ISN 0324 195 IF ( 1 E*CL ( L B . E G. J 5 YL(LB = TPt t.LD SINI2960
ISN 0326 IF (IPCG4LD.fG.J) TE(L$ = TP(NS.L) SINI286S
ISN OJ29 TP10 = TP(1.LI SENI2967
ISN UJ29 PHLSEC = PHIL(L) / SECHa SINt2969
ISN 0230 PHESEC = PHIG (L I / SI CH4 SINI296@
ISN 03JI CALL TEwl (NS. ww. IEMHT. TEMPS. IEMEC. I DE B UG. IRCL(L). 10CR(LB, SINt2970

4 TL ( t. ) . TR(L). SL. Sk. HL . H4 SINI297S
8 5(i.MS. WP(1.>). BA(MN3 43). TK. Aptt.LB. TPi l .L ) . 84 SINI2990
2 OL . f.h . L. P HL SE C . PHASEC$ SINI2990

ISN OJJ2 IF (t.LT.5) 63 TO 197 SINt2995
>
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ISN OJ34 1F EDasStTP(1.L5 - TPROD .tT. YFoi GO TO 200 134 2992
C IF ( AHS( Tpt l .L 3 - Ipto) .LT. TEdl GO TO 200 CDC 2993
C SINI2494

ISN DJ35 197 LONTINur SINI2899
C SENI2896

ISN 0337 mRITC te.3999 L. Yt p. IV. TPRO. Yptt.Lt SIN 12997
ISN OJ33 199 FOEMAT (E9HO*** mARNING *** IN ME A T SLAB 14 446. Temp AT NODE & DSIN12999

LOES NOT CCNWERGE TO et?HtN F 6. 2. IBM DEGRECS IN 13 3 2H ITERAflDNS.SINI2899
2 / JOR. 2MN Temp AT LAST 2 ITERATIONS = 2Et9.7 3 SINt2900

ISN 0333 200 IF (IL.LE.0 .04 IR.LF.03 GO TO 2tS S?NI2901
C SINt2902
C INI T I AL I Z AT ION fop SLAB BETmEEN 2 NCR4AL VOL umE S SINt2903
C SENt2904

ISN 0341 STCL s FCHL(L6 SINt290s
ISN 0342 STCL = rCH2(L p SINI2907
ISN 034J FCML(L) = TEN 9 SINt2909
ISN 0344 F C Hsi ( L ) = TFN9 SENt29tt
ISN DJ45 [F (ICOOL.GT.03 GO TO 215 SINt2913

HTCL(LB * (TPt 1.LB - TL(Llt SINI29tSISN OJ47 PH IL EL ) =
ISN 0343 PHIntLB w HTCp t L a * ( f p(NS.L ) - TR(LID SINt2917
ISN 0347 ICCOL = 1 SINt2919
ISN 03S0 IF ( Temp ( Ill .GI .tE dP(IHi t GO TO 202 SIN!2921

C ... F L COD CHANGF fob FORCING SG RMS SINf2922
ISN OJS2 IF tfHTL(Lt.Eu 3 .OR. IMTL(Lt.EO.R8 GO TO 204 SINI2923
ISN 0354 IF (TP( t .L t .LE .S AT Y ( IL 6 8 GO TO 204 SINt2325
ISN 0356 T S UR O = Ypt 1.L5 SINt2927

PHIL(LD / SEChe SIN!2929ISM 0357 Flux 0 =
iSN DJS9 CALL MT3C ( I E uM T. I E MPS . I E 4 FC . I DE54UG. Z E RS .FL U NO . 7 SURO. GL.GR . I S I . SINt293t

i L.rt9 SINt2932
ISN 0359 IF tBHTLtLt.Eu.It GO TO 20 4 SINt2933 Fe

t$N 0366 teCL(L) * 3 SINI2935 SN

ISN 0362 TLEL) = T S bp 0 SINt2937 b

ISH 0363 GO TO POS SENI2939
I$N 0364 Jo2 ICCOL = 2 SIN 12940
ISN 0365 SF tIPROGM .NE. 25 GO TO 201 SINI2948

C e4+ FLOOD CHANGF FOR STEAM GE NFR A TOR RHS SINt2942
ISN DJS7 IF qIPEOGM .EQ. 2 .AND. ISuuEtLB .EO. El GO TO 205 SENI2943
ISN OJ69 JOR IF (IHTRELt.EO.3 .Ok. INTR (Lt.EO.MB GO TO 28 S SINt2945
ISN 0375 IF ( T P( N S .L ) .LE .S AT T (IR I D GO TO 215 SI412947
ISN 0373 T S UR O * 7 p t NS.L B SINt2949
ISN 0374 F Luno = DHIR(L a / SECHR SINt2958
ISN 0J75 CALL HYDC ( l E MH T. I E MPS. IE M EC .10Et90G. 2EpO . FLU XO. T SURO. GL.GR . I S 2. SIN 12953

I L.II) SINt2994
ISN OJ76 IF (IHTR(LD.EO.It GO TO 259 SINI2955
ISN 0379 IHCR(L) = 3 SIN!?957
ISH OJ79 TR tL ) = TSURO SINI2958
ISN 0300 IF tIPO7GM .NE. di GO TO 205 SINt2959
ISN 0382 204 IF (IPPOGM .NE. 2 .02 ISeKK(L) .NE. 1) GO TO 215 SINt2960

C SINI296E
C MOct ON COOLFR SIDE NOT 1. 3. OR 9. SINI2963
C TRY 400E 2. USING TEMPERATURE BOUNDARY CONDITION. SINI2965

ISN 0384 20S DO 08 t= Ret 0 SIN 12967
ISN OJ85 CALL TKANDC (NS. Mu. MT. TPC. TPM. TPR. NCP. NKP. NKP. SINI2969

t ITPC(1.Lt. ITPKit.L9. ITPatt.LB. IKC(4.MS. IGAPit.MB. NI( 4.u b . SI NI 2971
2 uDCR(1 46. WRt(t.M). TP(1.Lt. CR. TE. vp( 1 4 9. SINt2973
3 DUut. DUM2. DUMJ. IDUMt. ROUM2. OUut. 0U45 0U46 SIN 12975
4 I E WHT I EMP S. IE MEC .K. I DE 8uG.DU4 7 DU M 9) SENI2977

I S *4 0386 CALL TE42 (NS. MM. IEMHT. TEMPS. EEMEC. I DE BUG. 18CL(LI. 19CR(L). SIN 12979

_ _ _ _ _ _ _ _ _ _
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3 TL(L3. Te(L 3. SL. Su. HL . HO. SENI2988
i Sgt.mle vpta.M). 644NN3.tl. in. EP(1.Lt. T pi t .L B . 84 SINI2983
2 GL . GA. L. DUMt. Due25 SINI2995

ISN 0367 IF (ICOut.EO.23 GU YO 207 SINI29m7
ISN OJS4 PHIR (L 9 = HTCR(L) * ( T P(NS.L 5 - Ta(Lll SENI2997
ISN 0390 PH IL (L ) = - PHIREL3 * EHip(L B / 4HTL(L) SINI3007
ISN 0J98 Flux o * PH IL (L ) / SECHE SINt3047
ISN 0312 TSud0 m TPE l .L 3 SINt3027
iSN OJ93 CALL HTpC ( I EwH T I F mpS . IE M?C . I DE9UG. F EuO. F1 U 40. T SUR O. GL. G4.1 S 4 . StNI3037

i L.III SINf303m
ISN 0344 TL(L) = TSUE0 SINI3047
ISN DJ95 IF (IPROGM .NE. 23 GO TO 203 SINI3049

C *** FLOOD CHANGE FOH STFAw GE NER A TO9 EMS SINI3059
ISN 0397 IF (tSenk(Lt.NE.85 60 TG 203 SINf3033
ISN 0399 75U40 = TP(NS.LD SINIJOSS
ISN 0400 CALL FL+1HT x( HTC SG. TSUEJ.TFwP(IRB) SENI3047
ISN 0404 HTCJ4L) = H T C SLs SINt3059
ISN 0402 YL EL D s TF mp( IL S SINI3064
ISN 0403 00 T9 209 SINf3063
ISN 0404 203 CONTINO SENI3065
ISN 040S IF (INTLELl.EQ.ti Go TO 214 SINtJ067
ISN 0407 GO YO 209 SINf3069

C SINI3077
ISH 0404 207 PHIL(L) = HTCL(L) * (TP( t .L $ - YLtllt $1Nf3097
ISM 0409 PH 14 (L ) = - PHIL(L) * 4*tT L (L ) / 4HYR(L) SINf3097
ISN 0410 FLU 40 = pHIQ(L) / SECHE SINf3107
ISN 043t TSUE0 * TP(NS.LD SIN!3337
ISN 0642 IF tIP47GM .NE. 49 un T O 206 SINt3489

C *** FLGOO C t* 4 N G r FOh STE4M Gd NE F. ATOR RMS SINIJ128
ISN 0414 IF ( I S ek st ( L t . NE. . t l GO TO 206 SIN 13823

h"ISM 0486 CALL FL9&TA(HTCSG. TSURO. TEMP (tell SENI3525 DISN 0417 HTCA(L) = HTCSG SINf3127 'A
ISN 048R GO YO 209 SINIJt29
ISN 0444 20^ CO NT I NUE SIMlJt34
ISN 0420 CALL HT'C ( I FwH T . t E wpS . I E M E C . t cruuG. Z ER O . FLU RO , T SJu 0. GL . GO . I S 2. SINRJt33

1 L.II3 SINtJR34
ISN 0428 TG(t t = TSURO SINt3137
ISN 0422 IF tINTWILI.to.19 GO Tu 24 2 SINf3347

C SINt3tS7
ISN 0424 203 CONTINU" SINt3867

C SINt3877
ISN 0425 GG Ta 285 SINt3297

C SINI3307
C 4CCF I CMOS*N INSTEAD OF MCDL 2 - DETUuN TO qNO9V COND 2 S0LttT ION SINIJ3t?
C SINI3327

ISN 0426 281 INCL (Ll 3 2 SING 3337
ISN 0427 TL(La = Temp (ILD SINt3347
ISN 0429 GO TO 440 SINf3357
ISN 0429 242 IHCR(Ll = 2 SENf3367
ISN 0430 TE (L ) = f * Mp( I A 9 SENf3377
ISN 04J1 G7 TO IGO SINt3387

C stNt3397
ISN 0432 215 (CNTINUC SINI3407

C SINE 3447
ISN 04aJ FCHL(LB = STOL SINIJ489
ISN 04J4 3CN-(LB = ST O*d SINI3419
ISN 04JS .th IF (ITC.NF.-13 Go TO 288 SINt3420
ISN 0437 r4LL SFNG (CH. TP ( t .L t . Vatt.ml. D et.G( t . M s . IkC(t.dl. SIN 13427
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i NIEI.49. 4. NS. TPC. TPCt. NCP. 44, 4T. aeT/2, E$ SINf3437
ISN u434 FE a F' * E *SLE N t t l SINf344?
ISN 043J IF En.LF.09 GO 10 244 SINt34SF
ISN 0441 NISC = Nltt.48 SINt3460
I5N 0444 C ALL T 4 v #. t ( E . Td t l . L B . Vp i t . M ) , t . N I SC . Y M E K ) 3 SINt3467
ISN 0443 TS ta l * YP( N S.L 8 SINf347F

C SINI3497
ISN 0444 sie CONTINU' SINt3497

C EM SINf3900
ISN 0445 IF tITC.NE.-tB Gu fu i t. g SINf3502

C NM SINI5504
C Nt x T S T 4 C m, OF St e tt i SIN 13507
C SINt3SIF

ISN 0447 284 J * J * 1 SINt3SPF
ISN 0441 IF IJ.GT.MSI bu TU gv S I N I .6 5 3 7
ISN b450 IF tRSSt(J).GT.ul GO Td RSS SINI3S47

C SENI3 SSP
R$N 0452 '40 DO 270 L * l .N St re S l *4 t 3 5 6 F

C
ISN 0453 a r E g .qC S i t ) .NE. 03 GO TO 470 nbHT 276
ISN 04SS It = IW%LILS SINt3577
ISN 0436 th . Iv54tLD SINt3597
ISN 04)F > * ISCCtL) SINt3SOF
ISN 0459 4 = I bo w i t B SINf360F
ISN 0499 NS 2 NSIEMD SINf3687
ISN 0463 IF tiL.LF.0 .06 Ik.LE.09 GU TO 240 SINI3627
ISN 04A2 IHLAtL) * * SINI3637
ISN 0 4 ** J a G Ct. ( L B = PHILILD * ANTLELB * SLF N(L 4 SINf3647
ISM 04s4 ou(L EL 9 PHtWill * ANTd t L 9 * SLfNttB $1NI3SS7e

ISN 046S Su IF tIL..E.OD Gu IU /SD SINI3S67 w
ISM 04h? 'L4LD r TPt 4.LD ~ 8'H I L G L ) / HTCLtLP SINt367F d
ESN 0499 utrSS = GLOSS * muC1 E t 8 SINtJ6R? &
ISN 04o9 250 F tte.GF.03 Gu Yu te.u SINt3%97
ISN 0474 T .J E L 9 m YP t N S.L ) = PH E R t L B / HTCQtL) SENI3707
ISN ueF2 utCSS = OLOSS + euC w(L 3 SINt3717
ISN 04'3 Jeu IF (lhCLEL3.Fu.J) IHCt(Lp e 2 SIN 33727
ISN 04FS tr i I t? C L ( L t . E u . S ) twCLtLS a 2 SINf3737
ISN 04?? IF t I HC te t t 9. FQ. J 5 IHCEttl a e SINf3F47
ISN 04FJ IF t I tK 54 t L B . F J. 5 9 I cCf-( L D * 2 SINI3FS7
ISN 04Mt IF ( I P*80CM .Nf. /D GO TO Juq SINf3FS9

C *** FLOOD CH a%f F0h Sit AM bENFEATOR CHS SINt3760
ISN 0443 IF 4IS=*KEL).Suel9 IOCHILS = 2 SINf3F62

, C *** *LGa0 C H A N GE TO FukCE MODE OF HF4T CONO S OL O T I ON TO OSE SINf3F64
| C HF4T TJAN%FFu COE r F * HJLK TFMp 5IN13F66

3SN 0435 1F In.GT.0) I 'BL E ( L 1 = 2 SINt5769
ISN 04P7 .09 C u hY I NU* SINE 5FF0
ISN 04P9 IF 4 pH I L E L t . GT . F LHL ( L ) .4No. It.GT.03 GO Yn 26S SINt3??2
ISN 0490 SF ( PH l .* t L B . GT . F C HW I L ) 4ND. IR.GT.09 40 TO 265 SINt3774
ISN 0492 IF tIHTt(Lt.GT.J .4No. IHYLtLI.NF.4 GO TO 26S SINIJF76
ISN 0494 IF tIPNOGM . NT . 28 GO TO 280 SINt3??9

C *** Ft000 C +4 4 AGF SENIJ760
C SINCF t t*T D EL I a J2 F OH FLOOD SG. PfDASS NExT TEST I* ISe=K e i SINIJFe2

| ISN 04Jo tF ( ISea n t t # .Eu. 1 .ON. 1HTo tt 8 .Lu. 389 GO 70 270 SIN 13FM4
( ISN 04JS ato LONTINur SINIJ786

ISN 0494 |F ( IHf d E L 3.GT . J .4No. B et T C E L 9.Nr . q l GO T1 2 6*h SINf3F99
I ISN OSdt 60 T3 270 SINf3790
' C Sint3797

ISN USo2 2e5 = G I T t' (6.267B L SIN 13907
i
1

4

r. .-
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PAGE 034

ISN 0503 de? FOwwAT ttSHO********* SLAB. 14 72H CANNOT INITIALIFE C3RRECTLT INSIN138t?
i MODES 1. 2. 3. DR e. ERECUTION OF L F TE D. 9 SINt3927

ISN 0504 C ALL fatt SINf383G
C 5 tnt 3n37

ISN 0505 270 CONTINOE %INf3847
ISN 0506 POew! = DOeFR SINt3857
ISN c507 EB = EB + FF SINt3867
ISN 050d PNCEM = ONE SIN!3877

C SINt3887
ISN 0509 300 #EIUAN SINf3497

C SINt3907
ISN 0510 ENO SINt39t?

* OPTIONS IN EF F ECT * NauE= M a t N. OPT * C2.L IN E CN T = 60. S I Z E =00 0 0K +

* OPTIONS IN EFFECT* S000C E .E HCO I C .NO L I 5 T . NODE CK ,LO AO. NOM A P.NO ED I T l D.NO t* EF

*STAftSYtCS* SOURCE STATEMENTS * $09 .PPOGRAM SIZE = 184S6

* STATISTICS * NO OtahNOSTICS GENERATED

****** END OF COnei!LATION ****** 559n BTTES OF CORE N7T USED

H
L~
N



LEVEL 28.9 ( JUN T4 3 05/360 rueTDAN H DATE 7s.009/3A.57.08

C omo t LE H OPTIONS . NamF= M A I N .UP Y m0 2.L I NE CN T =6 0.S g lE = 0 000K .

SOU5 CE . E t+C o t C .NDL I ST . Nc0E Cn.L O Ao.Nn u AP.NG ED I T . l D.NO A R E F
ISN 00J2 S U Pd C'U T I N F SL ad HT E NSL b .wS . uG.pu .wC ome .uN . uT . SL490080

t IPWOGM. IFeHT. IEmps. IEMFC. I OE m>G. DT. AA. YAl SLA00035
ISN 00>3 lurLIC3T cEALes (A-H.0-Z) thee 0020

CTINFu004 r:1=unN 6LCCk SL480025
ISN 0004 (CwdON /ECLOCE/ ISuoNp( SJ ) .lT I ME A t 50 3. llc ALL t SO D .NZSd8C.M A RIUS.T SLAM 0026

C SLAR0030
C NSta z NUWBER OF HEAT StA95 SLAH0040
C MS = WAA14UM NUm9EN OF HEAT SLABS SLA90050

WAMI*UM NUMREN OF HFAT Stad GEOwETetFS SLA90060C 4G =

C ** = *ARIMUW Number OF HEAT SLAB mATEetALS SLA90070
C wC = w a n g gu M NuuBER OF COGF SECTIONS SLA33093
C pH a uAuguck NUmeE W OF REGIONS IN HEAT SLAd SLAB 0090
C *N * MAAtwum NumHE R OF NODE S IN HEAT M_ A J SLA90lGO
C =T * #AAl*UM NUMdEA OF TABL* VALUES SL AB0t t o
C IPOOGM = TvPL OF CALCULATION SLABJRIS
C IFuFG = FvaLuaTION MCDEL CALCULATION FLAJ SLABOR86
C IDfdVG = OERUG PkINT FLAG SLA90117
C DT = TInf SYLP SIZE. SrC SLAs0120
C

ISN C005 CO*wcN # 9CSL AM/ PHSCLD 4 50 8.T SOLOt 50 9. T AOL D( * 03. 93HT 277
i PH5NietS05.TSNEstS00.TANEstS03.18CSIS03 eOMT 278

SO4 FACE HEAR FLUR. OL D WALUF BGHT 279C P"SCL D =
C PH5NEm * Hs 2F ACE HEAT vtum. NFe wALUE RSHT 2RO

INOEK OF T HE UOUNUAhT CONDITION SL A9 93HT 2MIC IHLS =

C 00HT #92

| C SL490830

| ISN 000S CLMw0N raALFD # AE. AMASS. ewAS5s. OwASSA. 9mASSo. DMASSA. ER. SLAH0832
* FC. MC PNOcm. POs01. utOSS. UFILL. ULOSS SLABot33. *"

C SLAB 0134 A>
C AF = FNcoGT ADDCD SLA90t35
C FF = CNEGGy IN FUEL SL48013y 00
C SLAB 0139

ISN cuJP CUw*rA / C CL 4 e d / CLTI(503. CTRt50). CYQLt*01. D99t509. Med*AC SLA90140
ISN OJ09 LOGICAL *eEEAC SLA80852

C SLA50160
C CLTI = INITIAL (LAD THICENESS. Fr SLF80372
L CT4 = O F 5- T M RE AC T I ON HAS PE NF D AT E D CLAGSING AT ENO OF ANT TsuE SLA90473
C iT*P. FT SLARGITA
C CTOL = DEPTH b E AL Y l JN HAS PE NE u a TE D CL AD0!NG 47 STADT 3F ANY T84*SLABot75
C ; YEP. rf SLABot?6
C RRr = CEIGINAL FUEL PIN RADIUS. FT SL A90 3 Q2
C uncE AC .Teuf. INDICATES DE T AL-u ATEM E C A CT I ON M70*L DESIRED SLASO212
C 9LA90220

ISN 0003 C C *d O*. / ENTAJ / F L Ou A ( 75 ) .F L CmL t ?S t .F L O w p A t ts ) . s vA Aq ( F S t . SLAB 0450
I wv4AE3475).SP421759.SP vl u t 7 5 ) . A I NEG v t 7 5 9 .C M AS t ? S t . 3 I 4 *v t T 5 ) . SLA93A60
2 F AN ING( 75 ) .F L UD( 75 9. Tvwv t ?5 3.C WACHv( 75 9. JTP uv t T5 8. SLARGA70
3 15ANtFA).Jytsti?53.IAudLO(759. II N( 75 5 !OUTt'SD SLA90490

C SLAB 0400
C *LleA = wCLUwf FLCe AkEA (FT2B. INPUT SLAB 0500
C ev8AR a AVEEAGt wuLUME FLOo ( L Rw/S FC ) SLAB 0580
C ! A W HL P 3 I NOE A FUF E'E T E E MI N ING * H5 T HF m TO CALCUL ATE LIuJID LEVE L SL 49 018 5,

C IIN.3OUT = P41makv INLET AND OUTLri JUNCTION NU49ERS SLAS0$t?l

C SLA00520
ISN 00t0 (C**EN #8LCCD/ M F F. CO*C %. OEL T Jt 12 3 n7509 SL AB054 0

t DE. EN. SN0 E NI . *NE. SL490542
J E NCL D. MLt. MC2. MCOUT. H1LD. SL AM054 4

r

(

|
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PAGE 002

3 HWAD. HT K t E 2 9. C4AxtD. QTOTF, TINIT. SLA90546
A TK:nligt. TpKhn(323. YOUE NH. TQ. TSK1K(l2D. SL490549
% VOLD. AMLLO. SLA80550
6 IFNT. IFL Au( 4 2 3. tH4 ISwxK(50). JUNIN. SLA40952
7 JUNOUT. JUNSSL. JUNO?L. N AL . NCv7L. SLAR0554
9 NCCVOL. NLpwOL.NSGWOLt429. NSGV. NUPv0L SLA33556

C LEVEL 2 RFFF CDC 0$$7
C EW SLAdG5Mt

ISN Outt CO*MLN / E A E*/ P IN( 50 0.LF( 50 0.f C ( 50 5.HCOND( 50 3. TJUwo( 50 6.F d AC T ( 50). SL 4 J050 2
1 AF: 67.*06. BLKJUN(8008. HAOIN(509. CTDIN(509 SLAN0583
go l it H. AwASSO.vtNpVT. TART (503.TAH2(504.TA934509.TABAE500. SLAB 0594
J I S * JUN E 10 0 8. t kU F F G( 5 01, IMGPIN. IQGGAP. IQGSW. EACCV(A3. ITRIP(A). SLAB 05RS
A f DNC *V . I L5 *W i t u 3. I Te( 3 00) . lSLEi A J4 30 3. f se T AB t 90 9 N T AM t .NT A92.NT AB3. SL ASG596
SNTAHA 14Spq StA80Sm7

C L E VE L 2. PIN CDC 05R9
C EM SLA90599

ISN 0012 CO**0N / SLAH / ANTL(503. AHTwt509 HD 4L t 3 0 ) . H39EE509 SLAB 0590
* CHNtt=0g. CHN r. t 50 3 OHE L E *20 3 ONER(539. FCH.t508. FCH41509. SL A90600
& b7CL(Sul. HTLkt=08. PHIL(505 PHip(506. SLENt50). VOLS(SGB. SLAB 0602
2 *JCLI5OS. sOCE(Sol. K SL L E S O D . RStat?ol. 20 0T( 50 3. 2712(509. %LA93610
* IHCL 6 50 3 IHCC(50). IHTL(509. IHTe(509. I"CL(509 t*CG(50). SLAB 06I2
J ISC0450). ISHDtEut. 15564509 I SST( 50 0. IWSL(509 IWSE(50). SLA90620
A IRLOt503 SLA90622

C LEvFL 2. AM TL CDC 0623 '

C SLA90630
C ANTL = H=AT T4ANS AREA AT LFFT SL Act SUeF Ar F . FT**2 SLadOSAO
C ANTE = HEAT TaANS ApEA AT pIGHT SLAa SUE F AC F . F T * *2 SLAdO6MO
C Nt4T T4ANS AkEAS ARE TCTAL Up YO I NH E A T . T HE N / UNIT L ENGT H SLA306S8
C Ho wl = H T D+ A UL I C CIAMFTEG OF VOLUMF ON LEFT CF SLA3. FT %LAR3660
C Howh = HYDEAutIt UI AME T TEA OF WOLUME ON RIGHT OF SLA3. FT SLA90670
C CHAL = C H A NNEL LFNGTH ON LEFT OF SLAH. FT SLA00672
C C HNo. = CHANNEL LEN4TH ON ktGHT OF SL A ts. FT $LA90673 g
C UNEL = HE ATE D EQUIwALENT DIAuFTEr. 9N LEFT f1F SL A d . FT SLA60674 p
C DNFR = HEATFD L QU E W AL F N T DIAMFTEa UN EIGHT OF SLAH. FT SLA00675 g
C F C et = CCITICAL FEAT FLUA AT LEFT Stad SupF ACE . R Tif /F T * * 2 -Hp SLAH0676
C FCHL = C o t T I C AL HE A T FLOA AT RIGHT SLAH 9UQF AC E . etTU/FT**2 + 2 SLAR0677
C H'CL = HrAT TAANS COEF AT LEFT SLAH SUQ F AC E . BTU /FT**2-HQ-F SLA90690
C HTCG = HEAT TGANS COEF AT EIGHT SLAH SUD F AC E . B TU /F T * *2-HR -F SLA90690
C PH it = HEAT FLUX AT LEFT SLAH SULFACE. BYU/FT**2-HR SLA90700
C 8 HI A = HEAT FLUM AT EIGHT SLAB SUQFACE. STU/FYe*2-Ha SLAs07:0
0 SLEN = E QU I v aL E NT LENGTH OF HFAT SLAR. FT SLA80715
C VULS = VCLUwf UF HEAT SLAB. FT**3 SL490720
C aQCL = HEAT TR ANS L ATE TO FLUID AT LEFT SL A p SJ4 FACE. BTU /HQ SLAB 3730
C mOCQ = HEAT TCANs EATE TO FLUID AT aIGHT 9 47 S'JR F AC E . RTU/HR SLA90740
C 29tL.G = LOCAL oVALITT FOW HEAT SLAR ON LTFF. RIGHT StOES SLA90742
C EHOT z HEIGHT Or HOTTC4 OF SL AB AUOvE WOTY7h OF 0 WOL EL IF NO m) SLA907AS
C ZYOJ = HCIGHT OF YOP OF SLAd ABOWE ROTTO4 OF k W 1L (L IF N3 Ep SLA93746
C I f4 CL = LFFT e.O UNDA .4 7 CONotTION INDICATOR SLA90750
C IBCG = WICHT BLUNDAw? C OND I T I ON INDICATOR SLAB 0760
C IHTL = HEAT TRANS #90E AT LEFT SL Au SUGF ACE SLAS3770
C R H TL = HEAT TQANS M U DE AT EIGHT SLAB SUAF ACE SLAB 0790
C 1 *CL . R = INOICATGH FOL HEAT Yp4NSFCA CORREL A TI ONS SLAB 079A
C T5C7 = COEE NUw M W SLASO700
C 15 -0 = NdebEE CF DIMENSIONS FOO HEAT TaANSFE9 SLAs0900
C 1559 : IN3fX N3 GF SLAH AT ROff34 OF AMIAL STACK SL&309to
C ISST = I NOE K NO OF St AB AT TCP OF ARIAL STACK SL ASO920
0 ! V 5L = INDEM NJ OF VOLUME AT LEFT SUEF ACE OF SL A 4 SLAR0930
C Iv9E = INJEA NO OF W OL U 4 E AT RIGHT SUkFACF OF SLA4 SLA30940
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|

PAst 003

( Int G * [NDICATLk Fdu L OC AL a CALCen_ATION SLAR09A2
C SLA80990

ISN Gut 3 C C a**'IN # SL AB AT / Aptit. Sol. TPldt.909. SLA90960
1 167dE501. ITPCt6.SJa. ITPat6 50). f Y P A t h. 9.l t SL AR05 70

C LEV 6L 2.AP CDC 0971
C SLA90R90
C AP = -2 * SU'P AC.t etIbnf * Y nt o 4 AL C1NDisC T tv t T V SLA90990
C TP 3 f f m PF b 4 7 U,4 t . F Staf;0900
C IGCw = 48 0asF T R Y INOfM SLA90950
C ITPC * C UNRE NT PUSITION {N TPC T A HL E SLAB 0920
C ITPa s ( Uu4E NT POSITILN IN TPE T A rsL F SLAR0930
C ITP4 CUL&FNT POStilLN IN TPA TABLE SLAH0939=

C SL AR39 A G
ISN 00tA CC**1N / SLAMCu / CRtill. T*till. TLt%05. Tuts 03 SLASO990

C LEW*l d.Cp CDC 0999
C SLAB 0960
( (b * V 7t ue*E TH I L ed AT CA P AC I TY. ti T U / F T * * 3.F SL AFs0 9 70
C Ya z T HE R 4 44 CONduCTivlTV. BYU/FT-SFC-SFC-F SLAB 0976
C TL e L ES Y SIN 8 I t MPE ka f un E . F SLA30978
C TR = pthh? SINK YtmPEWATuaE. F SLABO983
C SL AR0990

ISN C0!$ CLWUON / SLABGM / ASult205. 45UR420). PQFRte 2Gl. S(24.203. SLAS3000
t WPt48.?G8 wAEbit.Jul. VEtt6.209. R DCo t %. 2 3 8 . SLARIOSO
d IGaat6.208. IKCt6 20B. nit 6.239 NS1 t/0 9 SLAR808S

C LEvfL 2.ASUL CDC 10t6
C SLA98020
C A SUt = L*FT Suw ACf~ AREA (F CR UNIT HFIGHT IN REC OR CTL GE049 SLA95030
C ASUR = PIGHT iUEF ACE AWiA (FOE UNtf HEIGHT IN REC OR CTL GE04% SLAR1040
C PM4 = eqaCTIJN CF **Oe E R IN Ar G g r3N or COWE HFAT SLAR SLA98050
C S SudFACE AaEA etIGHT. A/2DR SLA81060
C wP = VOLUuE. FT**3 SLARl070
C VREG = VOLUME OF kEGION PER FCOT OF LENGTH. rT**3 SLASt079 *
C wkl = v'1L UM E R AT tu AT INTERFACF SLA9tO90 V
C 2005- * COLL RADIUS 04 OtSTANCE TO utGHT SVWFACE OF REGION SLARIORS O
L IGAP = 4AP INOICATUk (0 m NOT A GAPD SL498097
C tmC = 4ATEPIAL INDEA SLARt090
C NI = NODE N:Jm HE W AT INTEnrACE SLA5tt00
C NSt * NODE NU4 t*ER AY RIGHT SURFACE SLAstato
C SLAst 20

| ISN 0036 (Ce40N / SLABTP / TPCtAO.79. TPCtt20.73. YPk t 4 0. F l . YPutAO.79. SLAsttJe
i & NCpt79 NtP(79. NEpt7) SLASit35

C L E VE L 2.TPC CDC t836
C SLABtta0

l C TPC * YARLES OF WOL HE AT C AP AC IT Y vs TE MoE R ATURE StaatBSO,

C TPCI * I N T E GR AL T At$L ES OF TPC SLARttSS[
' C TPM = TABLFS OF THfRMAL Co*eDUC T i v t T V VS TE MM R A T URE StamnE60

C TPR * T AHLE S OF LINEAR EXPANSION COEFF I C IE N T v5 TEMPERATURE SLARtR6S
C NCP = Numa*R OF POINTS IN TPC T A BLF SLASEt?J
C NKP = NUMMER OF POINTS IN TPE T A RL E SLAstt90

|
C NMP a NUwSER OF PUINTS IN TPR T A BL E SL49ttR2

, C SLA9889S
ISM 0017 COMMON / SLA8WR / Bat 9A). GLtSO). GRt509 StamI597

i HTOtSol. PHOLtSol. PHOntS0). QueWl500. iCESol SLA98R88
C LEVEL 2.8A CDC 1889
C SL A9 t t 90
C D O RK I NG SPACE FOR HEAT CONDUCTION C AL CUL A T I O NS SLABat99
C SLAStB97
C (MeR a 64E A T GENERATED BY M-w PEACTION PER FOOT OF #00. STU/SEC SLARE$99

,
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PAGE 00A

C SLA9tt99
ISN 004o CO**CN / iTATUS / OneGA. PfotCD. 99sEp. T imE A. SLAot200

t PuJITL. PQUtTH. YOU R TL . YOUtTH. NOGO SLAR120B
ISN 0040 L OGI C AL NOGO SLA982to

tC SLARt220 -

' C LMFGA e CE ANM-NICDL SGN I MPL IC I T-ERPL IC I T PQ7pORitDN MJL T I PL I E R SL AB1225
C Po nE E = AFACTOE POmEE. Me SLAMB230
C DOUITL = LeeEa limit DN peESSupE IN ANY W OL U ef SLAHt238

; C poulTH = UPPER LIMIT (N pkESSUkE IN ANY vnL O WE SL493232 tC YOUITL = LOeEM LIMIT DN TfmpEGATURE IN ANY v)LUwF SLAst233 ;C TOUtTH a UDPEG LIMIT CN T EupER AYUdd IN ANY v 'JL UME Stant#34 '

j C NOGO 2 .TEUF. INotCATES PQDBLFM FAILUDE SLA98240
C STAR 1242

ISN 9020 COmw0N / V OL F D / Avt04799. AVEAt?%9. SATPt'50. SATTt758. SLASB244
RSATVFitSt. SATVGt758 SLA98245

C SLAst246
C Avf9 s Av f q AGE DENSITY SLARt246
( AVEM = AVEGAbf JUALITY SLA98250
C SATP = SATudATICN CatSSukE SLA98252
C 5ATT = SATUAATION TEMPFRATUGE SLAPt254
C %ATwF = SATUMATIbN 5pt C tF tC WOLUwE 9F L80U10 SLA98255
C SafvG = SATUEATION SPE C IF I C VOLUME OF GAS SL AB t 256
C SLA9125R

ISN 0021 CO**rN / VOLEA / At75). Het759. p(TSD. TE*DGT53. EL(75). SLAst260
,

t !Wt759. l*0t759. t u tN t F5 9. REFADt75) SLASR270
C SLA91280
C He = vtLUwe SutC IF I C ENT H ALpv SLA41290
C P = WCLUME 9A65%UDE SLA98300
C TFkP = vetuut TEmPEGATULE SL A 31310
C 240 e ufatucC LEVE L Fun PEEWICUS TIME STED SLA91320
C SLA98330 paISN 0022 Cr**CN /vnLEst/ wASut799. G49Wl753. LIGvtTSt. F4 4 SS( 75 9. 41xvtT50.SLA91332 (n* AR * A SS t 'S t .S A THF ( 75 3.S A THvt ? 5 ).ut 75 8. vt *S t s pT Iur. SLANT 333 sa* t>cACt1003.IAPfDT SLA98335

ISN 0023 W C Ai * e utAV. Lluw IN4 1337
C M_ At utAv. Lluv COC 1339
C SLAS1348
C SATHF = SDFCIFIC ENTHALPW CF Satuo4TEU Lt0013 SLARt343
C s A T,4G = 3pEttFBC tNTHALPY 08 SATURATFD GAS swart 345
C apTTWE s STAk'Ihb TIwc F 'J k A P PL Y I NG *ATEQ PACRING ASJUSTMENTS SLAH1347
c SL ASt Ja9
C tuv4C = mATEEpacktN4 FLAGM. SFE SU $d DU' I Nr doACs Fna SFF t NI T E DN SLAR13*t
f leDrDT = 4 A A 14U p NUentb UP *ATF9 PACK *01TS con ANv utvEM v0 Luge StAet353

ISN OJ24 CO**CN / KUNITS / AL446. OTUwow. CFeGP3. FOO T. FD4TU. SLAR13C5
t GawwA. gcAvTv. bleopt. Pt. GC'=NG. SEC HQ . S c2 t NC H SL AM t 3 5 7

C SLA31360
C HTUuoH = 3. A I JE + e st T U / ke beU2 SLAB 1370
C r t CH4 = Jt00. SLCONJS / HOUQ SLA94390
C SLAH1390

IsN 0025 D i dr N S t i..z N 4AtwN.uSt.TAEuN.wis SLAst395
ISN 002t LATA 2640. TENuJ / J.J. J.001 / SLAMt400

3 ISN 0027 'JATA m twl . 00=2. 'Ju u3 / 0 0. J.0. 00 / SLA41408
ISN 0049 OAT 4 til / 4 / SLA91402

C SL 49 4 4 R O
CTtwC#JOS t4tTIAL 6LOLn SLA9 tat 2

ISN 002; OATA NtsuPN/ 30e SLAstet3
ISN 003J

C A L L.r a t NI 5UHC l
T Iwrlt lOEL TE D SLAMitto

ISN 00a1 /Tt = IT I ur A I N Z SU 9C ) * IDFLTE SLAOlet$

.
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I

p a r, E 005

ItCatL4N2SU"N) e i SLA984861 See J0Jc ! / ( AL. t i N # T U"N ) *

(SN 003J N / 20 % N t %U% SL Afil e t ?

ISM CUJ4 *.7%u4C = NT%UHN SL411439
ISN 0033 f f~ ( NSL 4.L F .0 9 M TG 300 %Laht420

L SL44tS00
L St i tip *+ T 08 0 uuANT t T It S F 06 at t. M9AT SL46% SLARt9104

C SL AR1920
ISN 003? TFL * 0 SLARtS25

If e 1 ML 413 =5/ 4iSN 0 u 3 -5 II = e

ISN 0033 27 * 2r-d SL4HISF9
ISN OV4J U1 ** L e B .MLH SL49tS30

C
L r Hg (, s. c r. A iuN0 4 4v Lt,*M t i t ON SL A ts 83 )*1 7 243

ISN 0U46 t * t t '*C S E L ) .NC. JB uS Tl S5 H0HY 294
ISN 004J !L = Iv LEL6 SLAMIS40
ISN 00ea to e tw91tLt stast%%0
tSN 004> k * I SC tit L & SL4MB560
ISN 004e e s I b N .' t L. 3 MLGR3570
ISN 0U47 NS e N51(*1 SL4Ht600
ISN 00*4 JL * t*CLfLD / 30 SL49B60S
ISN 0044 JL 14 ~. " t L I / 20 % Atit S06
iSN uG%J 09 /J N:I.NS SLanRSt0
ESN 00S8 m a l N.t 3 = antN.LB SL48te2O

= 't*4N.Li SLAHR430ISN J0 it .'.) 1A4N.Li
C SL498%40

ISN J05) 2 If (tt.4 G.08 teu TC 20 SLAUteSO4

r. SL43tS60
C L**1 sot *Atr SLARE570
C. iL4Mt%RO

a PH IL t L 3 SL411690ISN OJ55 PH( L 4 L 9
ISN 0053 If tit.LT.0) GJ T3 JJ $t491700 N
ISN 0039 mOA = (> 1l te s t o w t a b t I L 3 / &Lneet it 3 3 Ing 370g

U
ans t e vt* A k t t L a / F Ltim a l IL Il C0C 4706t som e IU

ISN 0054 ut t L i = $*Ce4 * at a SL49ttle
ISN 006J 8v = eC4 / AvtOt!Lt St at417 8 2
ISN 0061 T s u'n a StTittLB - T E upt IL S SLAst783
iSN 00S2 ul SC = attLB SL4R17iS

C HNL ( L ) 3LaSt717ISN 0063 ( 94L %C =

M 5t.L t L ) Start?teISN 00t a RSLLSr a

ISN 000S CALL 3CHF ( GL %C . PttLD. m SLL %( . 34 THF t IL ) . SATH tILS. C4NLSC. SL49t??t
i PuMt. Ov e, . (Nw3. L. HetILA. IINt It t o 110TtILb. SL491723
,- Y %i tti . Fv. JL . FCHLMCl SL498725

ISN 006n FCHL(L9 e F C HL SC SLABE727
ISN 00S7 TL tL e r TFerttL3 Stast?29
iSN 00S4 YSvio a 'Ptt.Li SL49173t
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