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COMPARE-MOD 1 CODE ADDENDUM
by

R. G. Gido, G. J. E. Willcutt, Jr., J. L. Lunsford, and J. 8. Gilbert

ABSTRACT

The COMPARE-MOD 1 code has been extended to incorporate an ac-
counting for loss coefficient detail, calculation of forces and moments, and
plotting of calculated results. The loss coefficient detail feuture includes a
complete breakdown of the loss coefficient components, which facilitates
checking the input, the ~= culation of the friction component, and the sum-
mation of the compoients to provide the total loss coefficient. The force-
moment capability is based on & general orthogonal cartesian coordinate
system that allows pressure-bearing surfaces of arbitrary orientation and
location. Plotting is based on the DISSPL/ system and features the con-
venient plotting of key parameters such as pressures, forces and moments,
and plotting of any code variable by means of special plotting procedures.

I. INTRODUCTION

The purpose of this report is to describe COMPARE-MOD 1 and to provide input procedures
for several recently dc veloped capabilities for the code.' The capabilities are (1) accounting for
loss coefficient details, (2) calculation of force-moment results, and (3) plotting. The capabilities
are described in Sec. II with the required input variables and data formats described in Sec. I1I.
Section IV is a sample problem.

II. NEW CAPABILITY DESCRIPTION
A. Loss Coefficient Detail

This feature provides for inputtir,, and subsequent printing of loss coefficient component
details. Such detailing is not requi* 1 input and is only expected for the junctions appropriately
identified by the user. The juncticas for which loss coefficient details are not expectec will use
the loss coefficients as before.' This detailing capability was developed to facilitate model evalua-
tion. The details include an accounting for the (1) flow path segments (that is, the upstream-node
to junction and the junction to downstream-node segments), (2) the two possible flow directions,
and (3) various types of losses, such as those caused by contraction, expansion, friction, and mis-
cellaneous factors such as turning losses. This feature includes the calculation and appropriate



summation of the loss coefficient components by the code. In addition, the display of the details
facilitates input checking.

B. Forces and Moments

The force-moment calculations are based on an orthogonal cartesian coordinate system with
arbitrary origin and orientation. Howev~., the procedures were formulated with the primary ap-
plication to nuclear power plant reactor cavity subcompartment analysis anticipated. Thus, a
resultant x-y force magnitude and direction is determined to provide pressure vessel lateral load
information. For such an analysis, the preferred coordinate system orientation would have the z-
axis in the vertical direction.

The force-moment calculation is accomplished by the identification of individual planar sur-
faces upon which a pressure acts. For a cylindrical surface, these would be the corresponding pro-
jected areas. Each surface is identified by its resulting force vector direction in terms of direction
cosines and the coordinate system location of the surface area centroid. Forces and moments are
thus calculatable for each surface and total component forces and moments are obtained by sum-
mation of the appropriate surfaces.

The input requires the ideatification of the number of force-moment surfaces on the second in-
put card. In addition, user-to-SI conversion factors for the surface area, ( oordinate length, and
force must be included.

Detailed force-moment input takes place after all other input data have been read and before
plotting input occurs. At *his point, the number of force-moment surfaces will already have been
read. To compute forces and moments for each of these surfaces, the user must associate each
surface with a pressure. This is done by relating each surface to one of the nodal volumes being
carried along in the calculation; that is, by inputting the number assigned to the nodal volume in
physical contact with the surface in question. In addition, for each surface, the user must specify
its projected area, the three direction cosines for the resulting force vector, and the three rec-
tangular components of the radius arm from the center of the coordinate system to the centroid of
the projected area. As a convenience to the user, the code will also accept angles instead of direc-
tion cosines. (The area is a positive quantity, whereas both the direction cosines and the radius
arm projections may be positive or negative.)

Standard force-moment output includes components and totals for forces and moments for all
the force-moment surfaces in the problem. Additional output can be obtained for certain com-
biations, or subsets, of the surfaces defined in the input phase. In the terminology of COM-
PARL, these subsets are called force or moment references. Each such reference is specified by
enumerating the surfaces making up the subset. The user must alsc specify the type of compo-
nent desired; that is, x or y for the horizontal components, z for the vertical component, r for the
resultant x-y components, or d for the direction of the r component in the x-y plane. Each sub-
set is computed as an algebraic summation over the elements in the subset. A reference to surface
number zero is taken to refer to the total force-moment surface area in the problem. As an exam-
ple, an output force request for the x-component ot the subset "0 15 -17" will produce the force
that is the total x-force resulting from the pressures on all of the Jorce-moment surfaces in the
problem plus the x-force resulting from the pressure on surface number 15 minus the x-force
resulting from the pressure on surface number 17. The user may specify as inany as 100
references, with each reference limited to 20 surfaces,

As the code is presently written, the user may specify printed ouput for both thermodynamic
and heat sink data with variable print intervals. The force-moment output data are printed with
the thermodynamic output data. At the problem end, maximum total (all surfaces) forces, mo-
ments, and their time of occurrence are given for the x-, y-, and z-components, along with the
maximum total x-y resultant force and its time of occurrence.



COMPARE can plot the 4 variablos—pressure, temperature, junction flow rate, and differen-
tial pressure as a function of time, with as many as 5 plots per graph, 10 graphs per variable. The
force-moment plotting capabilities are related to the force-moment references defined above, and
will allow plotting of references in a manner completely analogous to plotting of other
variables in the code. To obtain force-moment output plots as a function of time, the user must
have specified references in the force-moment phase of input. During the plotting phase, the user
has normal plotting control over any of the references previously defined. This will allow the user
to plot references as variables—with as many as 5 plots per graph, 10 graphs per variable.

C. Plotting

The plotting capability was developed to facilitate the presentation and understanding of
calculated results “:ch as figures and slides. The capability includes convenient plotting of fre-
quently used standard output quantities such as volume pressures and temperatures, junction
mass flow rates, pressure differences between volumes and force-moment results. In addition,
user-specified plots of any variable vs any other variable selected, by programming modifications
in one subroutine, is provided.

Standard plots include volume pressures, volume temper: tures, junction mass flow rates, pres-
sure differences between volumes, and force-moment resuits as a function of time. Up to five
curves can be specified per plot and either linear or log tim. can be used. Minimum and max-
imum times for plotting are also specified in the input data. Thus, a plot can begin in the middle
of a run and finish before the end of the run. Provision is made for skipping time steps between
plotted points to permit storage savings for cases with large numbers of time steps. In addition, it
is possible to choose a plot symbol frequency so that it is not necessary to have a symbol drawn at
each data point plotted. For each stan.ard plot, the user can specify minimum and maximum or-
dinate values,.or these values can be determined from the data vaiues by the program.

User-specified plots are done by programming in a single subroutine (SUSPEC) to set up labels
and data for another subroutine that writes the plot data in the proper format on a disk file. The
only input data related to user-specified plots is the NSPEC variable on Card Type V1 (see Sec.
1) If this variable is zero, then the routine that sets up user-specified plots isn't called. Up to
five curves may be used on each user-specified plot with either the same abscissa data for all
curves (time) or different abscissa data for each curve (as for five mass flow rates vs five pressure
drops). Appendix A describes the use of user-specified plots in detail. It also includes a sample
data listing for user-specified plotting and the resulting plots.

Plotting data are written on disk file TAPE2 by the COMPARE program and then read in by
the GENPLT program (see Appendix B). GENPLT calls the DISSPLA plotting routines to set
up and produce the plots on the CALCOMP plotter. We have tested the plet package at the Los
Alamos Scientific Laboratory (LASL) using CALCOMP paper output, Tektronix screen and
hard copy output, and FRS0 slides output. The sample plots included here were made by the
Tektronix harv copy unit and are reduced in scale from those that will be made on the NRC
CALCOMP device.

IIL. INPUT REQUIREMENTS

In this section, the input changes resulting from the COMPARE-MOD 1 (Ref. 1) code
modifications discussed in this report are first identified. Then, the complete code input descrip-
tion, which incorporates the modifications, is presented in Appendix C. Section IV presents a
sample problem that uses the new code features.



Using the Card Type reference system of Ref. 1, the specific input changes are
(1) old Card Type B expansion to specify the number of force-moment surfaces and the existence
of plotting,
(2) old Card Type E expansion to flag possible inputting of loss coefficient detailing,
(3) new C rd Type F1 through F8 for inputting loss coefficient details,
(4) old Card Type M expansion to include force-moment user to SI conversion information,
(5) new Card Types Ul, U2, ete., for force-moment information, and
(6) new Card Types V1, V2, etc., for plotting input description.

IV. SAMPLE PROBLEM

Figure 1 describes the sample problera geometry, which resembles a nuclear power plant reac-
tor cavity, and specifies the model nodes. Figure 2 specifies the node-junction arrangement,
whereas Fig. 3 identifies the force-moment surface designations used. Note that the coordinate
system orientation allows the use of fewer pressure nodes because of the symmetry. However, the
force-moment surface designation must represent the complete geometry. The ¢ mplete problem
description with its use of the new code additions and resulits follows.
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Fig. 1.
Sample problem geometry. (Note
that symmetry is assumed. The
flow area between nodes 2 and 3
3 3 and between nodes 4 and 5 is
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To facilitate the sample problem formulation, the input and output are presented in Appendix
D and Figs. 4-9. Appendix D is the problem listing, which includes the input cards, the in-
terpretation and labeling of the input, and the output. Figures 4 through 9 are the standard plots
obtained. The special plots obtained are in Appendix A. Our discussion concentrates on the
Listing of Input Cards section of Appendix D and will use the column 73-80 input card identifica-
tion and the Card Type designation (Appendix C). The interpretation and labeling of the input
section of the listing provides further information.
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Sampl- problem. Pressure differences between
volumes (nodes) specified vs time. See Fig. 1
Fig 5. for volume locations.
Sample problem. Mass flow rate vs time for
Junctions 1, 2, 3, and 8. See Fig. 2 for junction

locations.
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# 1 references 1 through 3. See Appendix C (input
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Fig. 8.

Sampie problem. Force vs time for force
reference 5. See Appendix C (input section) for
reference specification.

The major portion of the input is that for the basic COMPARE-MOD 1 as described in Ref 1.

Items of interest regarding the new additions to the code include

(1) GENINT (Card Type B) Card. Specification of 10 force-moment surfaces, the use of SI input
units, and that there will be plotting.

(2) J(nj)-I (Card Type E) Cards. Flagging of detailing for some of the junctions, where nj is the
junction index, is called for. For these junctions, the loss coefficients presented on the J(nj)-F
(Card Typc F) cards will be overridden.

(3) VIJLC (Card TYpe F1), VIJFR (Card Type F2), etc., Cards. The values are typical for the
problem geometry. Of particular interest is the detail listing in the input interpretation sec-
tion of the listing where the loss coefficient summation is shown,

(4) Unit Conversion Factors. No Card Type M input cards are requirea hecause the control flag
on Card Type B was set to —1. This caused the code to generate the factors for input in SI un-
its, which are given in the input interpretation section of the listing.

(5) Force-Moment (Card Types U1-U7) Cards. The NSURFS (10 in this case) sets of Ul and U2
cards are first. Note that the surface force-direction vector angle, and not the direction
cosine, was used. The NFR-NMR (Card Type U3) then specifies five force and three moment
references. These references are then described on the f:ve sets of Card Types U4 and U5 for
forces and three sets of Card T,pes U6 and U7 for moments.



(6) Plotting (Card Types V1-V8) Cards. The necessary Card Types V1 (PLT INFO) and V2 (T1
SCALE) are given first followed by the V3, etc., cards as specified on the V1 card. Note that
Card Type V1 calls for special plotting of four ve.iables, the procedures for which are ex-
plained in Appendix A.
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APPENDIX A

USER-SPECIFIED PLOTS

User-specified plots of any variable in COMPARE vs any other variable are set up by user
programming in subroutine SUSPEC (Set Up Special). The user is required to provide internal
programming for labeling and the storage of data into a variable array. The variable values will
correspond to the problem times specified for the standurd plots. After the plot data for the
NSPEC special plotting va.iables have been stored, the code calls PLSPEC once for each user-
specified piot. PLSPEC writes the plot data on a disk storage file (TAPE2 at LASL) to be used as
input to the GENPLT program (see Appendix B), which actually does the plotting.

The use of SUSPEC is best seen by reviewing the argument list for PLSPEC given in TABLE
A-l and by an example setting up two user-specified plots described below. The plots produced
are given in Fig. A-1 for total x-force vs two pressure differences and in Fig. A-2 for total y-
moment vs the two pressure differences.

Table A-Il gives a listing of the SUSPEC routine for a case with no user-specified plots.
SUSPEC is not called if NSPEC=0 on input. Table A-III shows the listing of the SUSPEC
routine below the C100 card where the changes are made to produce the example plots. The dis-
cussion below refers to the material in the Table A-III listing following the comment card in-
dicated.



TABLE A-1

ARGUMENT LIST DESCRIPTION FOR PLSPEC ROUTINE

PLSPEC writes plotting data on TAPE2 for one user-specified plot with up to five curves.

Argument

Description

NC
NXVAR
NP

NPLSKP

KP
IGRID

TITLEIL
BXLAB
EYLAB
LCURV1
LCURV2

LCURV3
LCURV4
LCURV5

XMIN
XMAX
XINTVL

YMIN
YMAX
YINTVL

VX1
VX2
VX3
VX4
VX5
VYl
VY2
VY3
VY4
VY5

Number of curves.

Number of sets of x-variables, either 1 or equal to NC.
Number of data points to be plotted on each curve

(Same for all curves.)

Plot symbol frequency (+i indicates points connected and
symbol every ith point. —i indicates points not connected and
a symbol every ith point. To have symbols only at start and end
of curve make NPLSKP > NP).

1 for linear x-axis, 3 for log x-axis.

0 to get only tick marks along borders of plot; 1 to get full
grid.

Title for plot with maximum of 59 characters.

X-axis label with maximum of 20 characters.

Y-axis label with maximum of 20 characters.

Label for first curve with maximum of 19 characters.
Label for second curve with maximum of 19 characters

(or dummy variable if not used).

Label for third curve with maximum of 19 characters

{or dummy variable if not used).

Label for fourth curve with maximum of 19 characters

(or dummy variable if not used).

Label for fifth curve with maximum of 19 characters

(or dummy variable if not used).

Minimum value for x-axis. (See XINTVL below).
Maximum value for x-axis. (See XINTVL below).

Length of x-axis, if 0.0, plot package calculates x-limits

(2. s XINTVL 5 8.).

Minimum value for y-axis. (See YINTVL below.)
Maximum value for y-axis. (See YINTVL below.)

Length of y-axis, if 0.0, plot package calculates y-limits

(2. S YINTVL s6.).

X-values for first curve (or all curves if NXVAR=1).
X-values for second curve (or dummy variable if not used).
X-values for third curve (or dummy variable if not used).
X-values for fourth curve (or dummy variable if not used).
X-values for fifth curve (or dummy variable if not used).
Y-values for first curve.

Y-values for second curve (or dummy variable if not used).
Y-values for third curve (or dummy variable if not used).
Y-values for fourth curve (or dummy variable if not used).
Y-values for fifth curve (or dummy variable if not used).
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Axis labels are dimensioned length 2 (to accommodate 20 characters on CDC systems). If the
same label is used for more than one plot, it only needs to be dimensioned once.

C200

Curve labels are dimensioned length 2.




TABLE A-11

SUSPEC ROUTINE WITH NO USER-SPECIFIED PLOTS

el

S —

SUBROUTINE SUSPEC (LLAST, PLOATA, TITLEY

SUSPEC STORES DATA FOR usu~s¢-ecmw PLOTS WND CALLS PLSPEC
TEND TO DO PLOTTING

/BLOMN/NBOUOL (NVOLED(S)  NBDETS(5) BOTINE (50,5),
1 MSS(S%' ) B0ENGY (80,57, BomsEn(S) , Boenincs)
| C Qo /( e8705001, 1 ow301, 1, 0689,1, 1), 06500, 1),

NJ0010) 0N D DN 10D , DMDC 1) , SPRECY(YO)
1 snc.cznm mb 10, 10, oml 10) olmm cvﬁnm camh)
COMMON onémsm méu vswsvom £500)

1 laﬁu pIRCe Ve FORC
TORG( b S) RESOLT T ¢ lwu
‘m ), 1CTEPECT xﬁvvnu

f SNcsure20, 100y, nnsuum,*om
'mm "",(‘2‘(.""5‘3’535" 3) NPRTPD, TITLE(R),
7 l’a
YPOIN ﬁcmvt MPOINT MSKIP [FIRPT
e bIN, TPLRAX »xfnv eufnec (108,
hwmd§ LFMIReLC10) ) FMAXPL 1)

‘l
10D, CMINPL 10D , CMAXPL( Y wwm
'1| S TAX1SP(10) S FAXTSPO1DD LAI!SPH(D,

Ny 2( sgb (A( K.\.e: s%

SONI C( FLO wo( $00)
.w hxu%.uw im(cogn'&oem

/PLOTIN/LFPLOT NPPLOT NTPLOT, NFPLOT, NOPPLT NCPLOT,
gvéﬂc 1e1o1, 1§10t 1rfor 1wﬁov‘ur6v 1at0$
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St
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-
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-
—
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80 1 nm»md

/sumsm vsfg (s1 e -vou:s: uus

), MNTL(S) mm ) nsc(,(s) ( s>!x wiiom,

DEN

%'sm& (thu lmoug) whLrTes),

5 ﬁmré) br, (
107! 0ty

L

COMMON nmnﬁn nﬁc nvtm, TIME TIMER, TINCHX RATIO

1 TINENOC10), TSTEF 10), IPRINTCICH , Tomfs( 10, SouTeT, Sin,AS,

2 TInCPy, R T, NPRM, K i KOUNTH, Fintye, IntEwo

compon eentSrsvct, 1, 56011, 1 sees, 18) 501, 1), 5808

1 NINCL2S) vut,(m Rl bm 25 %) ghon( 2828 Sy £ ok

2, wnTon( 255 coont 259 NIE T (8S) muSTRI(8S) mySTh(8S) w,Conf
T T /v(\(b #1000, 15170 ncudvnrr» sm\ﬂm

W10 A w100, 3) ek 100) f»sm"n ol 1000,

2 oawe 0o hm(\ds,}) "ok sfm v S

DATA 15 STORED AFTER STANDARD PLOT DATA IN PLDATA “E7T0&
FIRSY POINT OF FIRST VARIABLE 1S STORED AT
M1z CYeMCURVE) " MPOINTS Y,
FIRST POINT OF NTH VARIABLE [ STORED AT M sten MPOINT,
BE CAREFUL THAT DIMENSION OF PLOATA GIVEN IN PLOTEL I3
NOT LESS THAN (YoMOURVESNSPEC) ~MPOINT,
we;emea OF SPECIAL VARIABLES SAVEDL Fi& DSER=SFei]F1f
L OT

£ -
~
- -
’ég‘
R i
-
Mt

3

DIMENSION PLOATACT) 1 TLEYMY)

DIMENSION AXIS LABELS FOR ALL USER=SPECIFIEC Prots,
BIMENSION FIRVE ABEL T FOl AL USER=RET[FLEL 60T

SET 1% X AND Y LABELS FOR ALL USER=SPECIFIED PLOTS.
SEY P CURVE LABELS FOR ALL UZER-SPECIFIED PLOTS,
1F (LLAST.EQ. V) GG 10 100C

SAVE USER-SPECIFIEDL DATA [N »LDATA VECTOR,
RETURN

100G CONTINUE

PLOT SPECIAL CASES WITw ONE P _SPEC CALL FOR EACM PLOT,

RETURN
Ene

11
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TABLE A-11I

EXAMPLE OF USER-SPECIFIED PLOTTING.
CODING IN SUBROUTINE SUSPEC

CAEY DIMENSION ARIS LABELS FOR ALL USER=SPECIFIEL #1078
DIMENSION BXLABY( D), By BV Z) BYLABZ( D)
C200 OIMENSION CURVE LABELS FOR ALL USER-SPECIFIED PLOTS
DIMENSION LCURVI(2) LCURVZ(D)

(300 ET F x Ao v LABECS ¥

FOR ALl

DATA BrLAgY/ €SS DIFF(PSD)
DATA BYLABY/204FORCE(LEF)

DATA BYLABZ/

B

DATA LCURVZ/

NT(FT -LBF)
SET UP CURVE LABELS FOR ALL uten-smmen PLOTS,
DATA LCURVY/ () <#(2) EFFECT
(L) #(5) EFFECT /

IF (ILAST.EQ.Y) 6O TO 1000

=

cesaeNOTErecee

e e lalalelotel

USER’SF‘E(HIEI'

i

SAVE USER-SPECIVIED DATA IN PLOATA VECTOR,

FORCES AND MOMENTS ARE TESTED SO THAT PLOTS
ONLY INCLUDE VALUES TO THE MAXIMUMS OF EACH,

IFINT EQ. O 60 TO SOO

PPN = (P(D = PL3))/ 5894.757
PAMPSN = (P& - PLS))/ #894,757
FORNEW = FORCF(1) / &, 44827

TORNEW = TORQUE( ¢,
;'(‘S( cogm)b.m.

Pow

/

1,35

58¢
ABSTFOROLD)) 6O TO 300

00 l'(Y“H .67 'OROLD) 60 10 S00

500 ¢ ﬁ?: p“'g

FOROLD = fm
TOROLD = TORNEW
NTPMY = NTPOIN - |

M1 = () ¢ MCURVE) + -vom «
PPN

PLDATA(M] + NTPMY)
M2 = M1 + MPOINT
PLDATA(MZ + NTPMT)
M3 = M2 ¢ MPOINT
PLOATA(MY » NTPMY)
= M3 e INT
PLOATA(MG + NTP®Y)

RETURN
(800 PLOT SPECIAL CASES

1000 CONTINUE
E PLSPEC CALLS

el

€ PLOT XFORCE VS (P2P3) AND PL-$S5)
CALL PLSPECI2,2, NTPOIN, NPLSKP 1

=

s

PAMPSN
FORNEW
TORNEW

PLOTE,

WITH ONE PLSFEC CALL FOR EACH PLOT,

l(-llb Tiney,

18XCARY, BYLABT ctumyt, LEurvz, o) oo, ofms,

CBaTatmit Loataike), ou, U, DU
WPLDATA(MY) cﬂonnm})

€ FLOT Y MOMENT US (P2-$3%)

D\"
o ! be't o
CALL PLSPEC(Z, 2, NTPOIN NPL P, 1,01, TITLEY

{ B e

10U, LORv olm, oum, e,

z_(mnfmf o(n.h(ﬁe) , B, BU, DU
LPLDATACMA) SPLOATA(NG) | D, i DS

RETURN
(L1

0 oumd

JEXLAEY, BYLAEZ,



C300
Data statements are provided for 20-character axis labels.
C400

Data statements are provided for curve labels. In the plot package,a — (dash) is writter
between the symbol and the first 19 characters of each label.

C500

User-specified data are saved at each plot time in the same PLDATA array used to save all
variables. In the example, M1 is the location of the first point saved for the pressure difference
between nodes 2 and 3 (Fig. 1), M2 is the location of the first point saved for the pressure dif-
ference between nodes 4 and 5, etc. As seen in the example, the nth special variable is saved at
a point MPOINT plus the storage location of the (n-1) variable. MPOINT is the maximum
number of points on each curve as specified by input. Note that time plot data are always
saved automatically beginning with PLDATA(1) in another routine so it need not be saved in
this routine. The number of variables saved in this routine should be entered as NSPEC on
card V1 of the input cards. It indicates to the program how much data are saved and checks
storage requirements.

This region is used to call PLSPEC once for each user-specified piot desired, as shown in Table
A-III. Note the DUM entry wwherever an argument is not needed because of the fewer than five
curves entered. Also note that NTPOIN, NPLSKP, IGRID, and TITLE! are set up by other
parts of the program so they need not be provided for the user in this routine. In setting up
other special plots, it will be useful to go through the argument lists given for these examples
along with Table A-1, for their meaning, and Figs. A-1 and A-2, to see the results.

|
|
|
|
|
|
C600

APPENDIX B

CENPLT FLOTTING PACKAGE

on the disk file TAPE2. The code GENPLT reads the TAPE2 data and calis the DISSPLA plot-
ting routines to set up and produce the plots on the CALCOMP plotter. We have tested the plot-
ting capability at LASL and have created CALCOMP paper output, Tektronix screen and hard
copy output, and FR 80 slide output. The sample plots included in this report were made by the
Tektronix hard copy unit and are reduced in scale relative to that produced on, for example, the
NRC CALCOMP. Note that additional curves could be included (for example, data) by the addi-
tion of information on TAPEZ2 according to the format described in Tabile B-I.

|
The modified COMPARE-MOD 1 code prepares the plotting data, as described in Table B-I,
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TABLE B-1

INPUT DATA FOR GENPLT

Data should be on file named TAPEZ2.
Plot Summary Information (8I5) - - - - - -« oo i Card Type A

One card required at start of data for each plot plus one at end of all data to indicate
no more plot information to be read.

Word/Last
Column Variable Description
1/5 IEND 0 if additional set of data is to be read;
1 if all data have been read.
2/10 KP 1 indicates linear x, 3 indicates log x.
315 NC Number of curves on plot.
/20 NXVAR Number of sets of x-variables, either 1 or NC.
5/25 NTYPE 1 for pressure vs time plot;
2 for temperature vs time plot;
3 for mass tlow rate vs time plot;
4 for pressure difference vs time plot;
5 for torce vs time plot;
€ for moment vs time plot;
7 for direction vs time plot;
8 for user-specified plot.
6/30 NP Number of points on curve.
7/35 NPLSKP Plot symbol location on curve, +i indicates

points connected and symbol every ith point
(symbols ax start and end if NPLSKP = NP);
-i indicates points not connected and a symbol
every ith point.

8/40 IGRID 1 to get full grid;
0 to get only tick marks along borders.

Location Informaticn for Standard Plots (10I5) - -------cceenaannn. Card Type B

One card required if NTYPE is not equal to 8.

For NTYPE=1, a volume number is supplied for each volume pressure.

For NTYPE=2, a volume number is supplied for each volume temperature.
For NTYPE=3, a junction number is supplied for each junction flow.



For NTYPE=4, two volume numbers are supplicd for each
pressure difference. The pressure difference data input
below should be the pressure of the first volume number
minus the pressure of the second volume number.

For NTYPE =5, a number is supplied for each force reference.

For NTYPE=6, a number is supplied for each moment reference.
For NTYPE =7, a number is supplied for each direction reference.

Word/Last
_Colnmn Variable Description
1/5 NLOCAT(1) First volume, junction, or reference number.
2/10-10/60 NLOCAT(2) Additional velume. junction, or reference numbers
-NLOCAT(10) as needed.
Title Information (BA10) - - - -« - ccccce et ianancnnnnn Card Type C
One card required.
Word/Last
Column Variable Description
1/60 TITLEI Title of up to 60 characters.
KAESLADI(ZRIO) « << -scsivsnnsmssnnnaromenassnnbonenssesnse Card Type D

One card required if NTYPE = 8,

Word/Last
Column Variable Description
1/20 XLABEL Up to 20 character x-axis label.
Y-AxisLabel (2A10) - - <« cccvcrerrcnnnnrunencrracncnanencanans Card Type E

One card required if NTYPE = 8,

Word/Last
Column Variable Description
1/20 YLABEL Up to 20 character y-axis label.
AR AN+~ « = o 25t s s avmneswtasssansssnowossanssass Card Type F

15
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One card required if NTYPE = 3,

Word/Last

Column Variable
1/19 LABCV1
2/39 LABCV2
3/59 LABCV3

Curve Labels-2(4A10) - -« - - - - - o e e

Description

Up to 19 character label for first curve
(left adjusted).
Up to 19 character label for second curve
(left adjusted).
Up to 19 character label for third curve
(left adjusted).

One card required if NTYPE=8 and NC 2 4.

Word/Last

_Column Variable
1/19 LABCV4
2/39 LABCV5

X Limits (3E12.0) ----ccccveccacaann

One card required.

Word/Last
Column Variable L
1/12 XMIN
2/24 XMAX
3/36 XINTVL

Description

Up to 19 character label for fourth curve
(left adjusted).
Up to 19 character label for fifth curve
(left adjusted).

Description

Minimum x-value plot limit.

Maximum x-value plot limat.

Length of x-axis in inches, 2. to 8., and
also equal to number of intervals that will
be labeled. 0. indicates limits and intervals
calculated by the code.



YLimits BE12.0) - - -« - - ccvcvcnmnnnninnitiiiiiiiaiaaa Card Type I

One card required.

Word/Last
Column Variable Ducriptlon__

1/12 YMIN Minimum y-value plot limit.

2124 YMAX Maximum y-value plot limit.

3/36 YINTVL Length oi y-axis in inches, 2. to 6., and number
of intervals that will be labeled. 0.
indicates limits and intervals will be
calculated by the code.

RAMRSMRIAD) -+-ccsscvnvscnssvarsossssanannsasasosnnesss Card «yped

NXVAR sets of x arrays each with NP points are read in with
six per card. Each x array begins on a new card.

YArrays (6E12.0) - - - - - - e e e e vincici i i ittt aacaaa Card Type K

NC sets of y arrays each with NP points are read in with six
per card. Each y array begins on a new card.

APPENDIX C
INPUT DESCRIPTION
This appendix presents the complete description of *he input format for the newly modified

COMPARE-MOD 1 code. As such, this input description replaces that provided by Table IV of
Ref. i.

17



Title (18A4)

One card required.

General Integer Information (1115,1L5)

One card required.

Word/Last
Column i

1/56
2/10

316
4/20
5/26
6/30
7/35

8/40
9/45

10/50
11/55

12/60

Variable

NVOL
NJUN

NJCO
NESINK
NBDVOL
NSURFS
NPRTPD

NPUNCit
NVOLDP

NUPROB
NFLAG

IFPLOT

DEIIEANPRIE v - v nv s sin iin s damdan s ions ¥ omsbinsinnaes s Card Type A

Description

Card Type B

Number oi velumes (100 max, 1 min).

Number of junctions between
volumes (200 max).

Not used. Must be zero.
Number of heat sinks (20 max).

Number of blowdown data sets (5 max).
Number of force-moment surfaces (100 max).

Control on whether or not volume
pressure differentials are to

be printed at each volume and
junction (thermodynamic)
information printing: 0 = No,
nonzero = yes,

Not used. Must be zero.
Number of maximum pressure
differences and their times of
occurrence desired to be
determined (10 max).

Not used. Must be zero.

Type of gas and unit conversion
control. 0 = User-supplied gas
constants (Card Type K),
gas/constant pressure specific
heats (Card Type L) and unit
conversion factors (Card Type
M) will be required input; 1 =
Card Types K.LLM are not to be
input. Air properties and
traditional engineering units,
identified with an * in Table

IIT (Ref. 1) will be used; -1 =
Card Types K,LLM are not to be
input. Air properties and SI
units will be used.

A logical variable (T = true,

F = false) to indicate whether
plotting will be performed. If
there is plotting, card types V
will be required.




Time Information (3110, 4E10.0)

One card required.

Word/ Last
_Column

1/10
2/20

4/40
5/50

770

Time Interva! Information (2E10.0, 2110)

Variable

NTINC
KTINC

NTCARD

TIME

TIMEMX
TINCMX
RATIO

Description

Maximum number of time increments.
1ime increment control, see Sec. 111.A.2
of Ref. 1.

0 ® volume mass fractional change iimited

by RATIO,
1= User-specified variable time increment,

2= Volume pressure fractional change limit-

ed by RATIO and other considerations.
Number of time interval cards of type C2.
1 for KTINC = 0 or 2,

up to 10 for KTINC = 1.

Initial time, s.

Maximum problem time, s.

Maximum allowable time increments, s.
Fraction used to select variable time
increment for KTINC = 0 or 2.

NTCARD cards required in order of increasing interval end times.

I is time interval.

Word/Last
Column

1/10
2/20
3/30

4/40

Variable
TIMEND (I)
TSTEP (1)
IPRINT ()

IPRHS (D)

Description

END time for interval, s.

Time increment for interval, s.

Print frequency for volume and junction
thermodynamic information.

Print frequency for heat sinks.

19



Volume Specification (BE10.0) - -« «cvvvimmnnnrinancnnnns Card Type D
NVOL cards required in numerical order (N is volume sequence number).

Word/Last
Column Variable Description
1/10 V (N) Volume.
2/20 P (N) Pressure.
3/30 T (N) Temperature
4/40 RELHUM (N) Relative humidity.*
5/50 SM (N) Steam mass.*
6/60 WM (N) Water mass,**

“If SMIN) = 0., RELHUM(N) not used.
If SMIN) =0,, SM(N) is determined from RELHUM(N)

**If WMIN) # 0. and P(IN) < P, for TIN), PIN) is set to P,

If WM(N) = 0. and P(N) < P,, indicates a superheated condition and
SMI(N) is based on the saturated vapor specific volume.

NONREQUIRED INPUT (Depends on other specifications).

Junction (Vent) Specification. see Sec. [IL.D, of Ref. 1.
NJUN sets of Card Types E and F reguired (J is junction sequence number).

S N e v v & G- R aw e ¢ fiEas & bR bbn ebdn s enn sKnmd s o Card Type E
Word/Last
Column Variable Description
1/5 KJUN (J) Vent flow option.
1 = Homogeneous equilibrium compressible
flows,
2 = Moody,
3 = Flow with inertia.
2/10 NV1 (J) One of the volumes associated with this
junction.
3/15 NV2 (J) The other volume.
4/20 ND (J) Variable area door flag, see Sec. [11.D.4
of Ref. 1.

0 = no door, 1 = a door exists and door
information will be required below (see
Card Type G) in the same sequence as this
flag is set.

5/25 JED Loss coefficient detail flag, 0 = no detail to be
given and the loss coefficients specified on Card
Type F will be used, 1 = loss coefficients
will be determined from the input on the F1-F8
type cards, which are read after the E and F
type cards and before reading the G type cards.



Floating Point (TE10.0) -« -« e v e e e m it iiis i s aa e Card Type F

Word/Last
Column Variable Description

1/10 AREA (J) Junction flow area.

2/20 ENLK12 {J) Entrance loss coefficient for flow from
the NV1(J) to the NV2(J) volume.

3/30 EXLK12 (J) Ditto, but exit loss coefficient.

4/40 ENLK21 (J) Entrance loss coefficient for flow from
the NV2(J) to the NV1(J) volume.

550 EXLK21 (J) Ditto, but exit loss coefficient.

6/60 XMM ) MOODY flow multiplier. Also used to

obtain variations on flow options 1 and 3.
If XMM(J) = 0., the flow with inertia
option will use the homogeneous compres-
sible flow model to establish critical
flow. If XMM(J) < 0., the compressible
homogeneous flow model will be isentropic
when critical flow exists, regardless of
the entrance loss coefficients that may
have been specified.

7170 FLOA (J) Flow length/area term when inertia ef-
fects are to be calculated. See Sec.
I1.D.3 of Ref. 1.

Loss Coefficient Detail (K is detail flagging sequence). One set of Card Types F1 through F8 re-
quired for each junction flagged (on Card Type E). Each set is expected in the sequence flagged.
In the description below: V1 and V2 refer to the upstream and downstream nodes, respectively; J
refers to the junction; the friction factor is the Weisbach or Darcy value (which is four times the
Fanning value); and the length and diameter have the same units. A hydraulic diameter input
value 0. will be converted to a value of 1, E20,

V1 to J Entrance and Exit Losses (4E10.0) - - - - -« o o e oo v viniii il Card Type Fl1
Word/Last
Column Variable Description
1/10 CLV1J (K) Contraction loss.
2/20 CMV1J (K) Contraction loss multiplier.
3/30 ELV1J (K) Expansion loss.
4/40 EMV1J (K) Expansion loss multiplier.
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V1 to J Friction Information and Miscellaneous Losses (5E10.0) - - - ... ...... Card Type F2

Word/Last

Column Variable
1/10 FRV1J (K)
2/20 XLV1J (K)
3/30 DHV1J (K)
4/40 X1VIJ(K)
5/50 X2V1J (K)

J to V2 Entrance and Exit Losses (4E10.0) - - - - - -« e e v v, Card Type F3
Word/Last
Column Variable Description
1/10 CLJV2 (K) Contraction loss.
2/20 CMJV2 (K) Contraction loss multiplier.
3/30 ELJVZ2 (K) Expansion loss.
4/40 EMJV2 (K) Expansion loss multiplier.
J to V2 Fricdon Information and Miscellaneous Losses (5E10.0) - - - - - .. ... ... Card Type F4
Word/Last
golumn_ Variable Description
1/10 FRJV2 (K) Friction factor.
2/20 XLJV2 (K) Flow path length.
3/30 DHJV2 (K) Flow path mean hydraulic diameter.
4/40 X1JV2(K) Miscellaneous loss 1.
5/50 X2JV2(K) Miscellaneous loss 2.

V2 toJ Entrance and Exit Losses (4£10.0)

Word/Last

Column Variable
1710 CLV2J (K)
2/20 CMV2] (K)
3/30 ELV2J (K)
4/40 EMV2J (K)

Description

Friction factor.

Flow path length.

Flow path mean hydraulic diameter.
Miscellaneous loss 1.
Miscellaneous loss 2.

Description

Contraction loss.
Contraction loss multiplier.
Expansion loss.

Expansion loss multiplier.



V2 to J Friction Information and Miscellaneous Losses (5E10.0) - - -« - - .. .. .. Card Type F6

Word/Last
~ Column Variable Description
1/10 FRV2J (K) Friction factor.
2/20 XLV2J (K) Flow path length.
3/30 DHV2J (K) Flow path mean hydraulic diameter.
4/40 X1V2J (K) Miscellaneous loss 1.
5/50 X2V J(K) Miscellaneous loss 2.
J to V1 Entrance and Exit Losses (4E10.0) - - - « =+ c cccvevecacnncnnnnans Card Type F7
Word/Last
Column Variable Description
1/10 CLJV1 (K) Contraction loss.
2/20 CMJV1 (K) Contraction loss multiplier.
3/30 ELJV1 (K) Expansion loss.
4/40 EMJV1 (K) Expansion loss multiplier.
J to V1 Friction Information and Miscellaneous Losses (5E10.0) - --------- .. Card Type F8
Word/Last
(‘nl_ngm; I Variable Description
1/10 FRJV1 (K) Friction factor.
2/20 XLJIV1(K) Flow path length.
3/30 DHJV1 (K) Flow path mean hydraulic diameter.
«/40 X1JV1 (K) Miscellaneous loss 1.
5/50 X2JV1(K) Miscellaneous loss 2.



Variable Area Door Specification (K is door sequence number).
One se! of Card Types GG and H required in the sequence in which a door was indicated on

Card Type E.
First Door Card (6E10.0)
Word/Last
_Column
1/10 DH (K) Door height.
2/20 DW (K) Door width.
3/30 DMD (K) Door mass/area.
4/40 SPRGCT (K) Constant C1 (force/area) in the equation

Py = C1 + C2* 6 where P, is a pressure
acting on the door to prevent its opening
and 6 is the door angle in rad.

5/50 SPRGC2 (K) Constant C2 (force/area/angle) in the
above equation.
6/60 DACO (K) Viscous damping coefficient DC (force «

time/angle) in the Equation F, = DC *
6 where F, is a force acting on the door
to preven’ its opening and O is the door
angular velocity,

BoeiE DSt CIG (IBID) v o cowaevn oo assars s sesyspsnssasis sns Card Type H
Word/Last |
Column Variable Description |
|
1/10 CDN (K) Number of the doors described on Card |
Type G.
2/20 CTB (K) Number of door tops and bottoms to be in-
cluded in the flow area, see Sec. II1.D.4
of Ref 1.
3/30 CGR (N} Gravity force multiplier, see Sec. 111.D.4
of Ref. !.
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Blowdown Volume and the Number of Blowdown Points (1415) - - - - - - <. . ... .. Card Type |
Only for NBDVOL > 0, total number words = 2 x NBDVOL, see Sec. IV.E of Ref. 1.

Word/Last
Column Variable Description

1/5 NVOLBD (1) Volame number in which first set of
blowdown data applies.

2/10 NBDPTS (1) Number of blowdown data times for set
1 (2 min, 50 max).

3/15 NVOLBD (2) Volume number in which second set of
blowdown data applies.

4/20 NBDPIS (2) Number of blowdown data times for set 2.

5/26 NVOLBD (3) For third set of blowdown data.

6/30 NBDPTS (3)

etc. etc.
BlowdownData (BE10.0) - - - - -« e e v e iinnnniniii it iiiacanacanan Card Type J

Only for NBDVOL > 0. The time unit in the following must be s.
One set of NBDPTS(]) required for each volume with biowdown specified on card type I.*

Word/Last

Column Variable Description
1/10 BDTIME (1,1) First time for first set of blowdown data.
2/20 BDMASS (1,1) Water mass flow rate for the above.
3/30 BDENGY (1,1) Water energy flow rate for the above.
4/40 BDTIME (1,2) Second time for first set of blowdov/n data.
5/50 BDMASS (1,2) Water mass flow rate for second time.
6/60 BDENGY (1,2) Water energy flow rate for second time.

etc., on next card.

*Subsequeat blowdown data sets always start on a new Card Type J card.

G CoMaBNIRIOD) « - svsvssonsnsasvsnscmorrnsnsnsevrnunss Card Type K
Only if NFLAG = 0, values = 0. gives air value, see Sec. I11.C of Ref. 1, one card.
Word/Last
Column Variable Description
1/10 RGAS (1) Gas No. 1 gas constant.
2/20 RGAS (2) Ditto for 2.
3/30 RGAS (3) Ditto for 3.
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Constant Pressure Specific Heats (BE10.0) - - - -« cvvveverinnnnnneennn. Card Type L
Only if NFLAG = 0, values = 0. gives air values, see Sec. II1.C of Ref. 1, one card.

Word/Last
Column Variable Description s
1/10 CSP (1) Gas No. 1 constant pressure specific heat.
2/20 CSP (2) Ditto for 2.
3/30 CSP (3) Ditto for 3.

Jser to SIConversion(7TE10.0) -« -« v ceeimmmi it iinnnnencnnnnnnn Card Type M

Only if NFLAG = 0, four cards with 22 conversion factors as described below. Each of the first
three cards has seven conversion factors and the fourth card has one. Conversion factors not of
importance to a model can be any value. See Table III of Ref. 1 for conversion factors.

First user to SI conversion card.

Word/Last
Column Variable Parameter Converted
1/10 CVMASS Mass.
2/20 CVAREA Area.
3/30 CVVOLM Volume.
4/40 CVPRES Pressure.
5/560 CVENGY Energy.
6/60 CVRGAS Gas constant,
7/70 CVCPGS Specific heat.

Second user to SI conversion card.

Word/Last

Column Variable Parameter Converted
1/10 CVTEM1 Reference temperature shift.
2/20 CVTEM2 Temperature scale.
3/30 CVFLOA L/A term.
4/40 CVDORL Door dimensions.
5/50 CVDODC Door damping coefficients.
6/60 CVHSAR Heat sink area.
7770 CVHSLE Heat sink coordinate.



Third user to S| conversion card.

Word/Last
Coluimn

1/10
2/20
3/30

4/40

5/50

6/60
770

Variable

CVHSCO
CVHSDE
CVHSQT

CVHTLE

CVHTHC

CVFMFO
CVFMAR

Fourth user to Sl conversion card.

Word/Last
Column

1/10

Variable

CVMLEN

Maximum Pressure Differences (1415)

Only for NVOLDP > 0.

Word/Last

_Column

1/5
2/10

3/15
4/20

Variable

NVDP1 (1)
NVDP2 (1)

NVDP1 (2)
NVDP2 (2)

etc.

Parameter Converted

Heat sink thermal conductivity:
Heat #ink density.

Heat sink internal heat
generation.

Heat sink boundary condition
option 1 length-parameter (all
options).

Heat sink boundary condition
heat transfer coefficient (all
options).

Force-moment force.
Force-moment area.

Parameter Converted

Moment length.

Description

First volume for first pressure difference.

Second volume for first pressure difference.
First volume, second pressure difference.

Second volumie, second pressure difference.
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Heat Sink, etc., Information (M is the sink sequence number).

NSINK sets of the following cards required, see sec. I11.B.2 of Ref. 1.

Hoot Bink Tithe Cord (1BAS) - --cccovvccsccsssisscnsnnnnesnanses Card Type O

Heat Sink Integer Card(6I5) - - -« ---vccvccecccnncnnnnccnnccancnnns Card Type P

Word/Last

Column Variable Description

1/5 KEYS (M) Type of one-dimensional geometry.
1 = cartesian, 2 = cylindrical, 3 =
spherical.

2/10 NSEG (M) Number of segments.

3/15 NVOLL (M) Volume to the left.

4/20 NHTL (M) Heat transfer boundary condition number
on the left side.

5/25 NVOLR (M) Volume to the right.

6/30 NHTR (M) Heat transfer boundary condition number

on the right.

Heat Sink Floating Point Card (3E10.0) - - -« -, Card Type Q
Word/Last

A Column Variable Description

1/10 AREAL (M) Area of the left side.

2/20 XLEFT (M) Coordinate at the left side. Must no¢

be zero for cylindrical or spherical
option because then there could be no
area.

3/30 TFUSN (M) Heat sink tem perature limit. Heat sink
temperature distributions will not be
calculated if either heat sink surface
temperature is 2 this value. This fea-
ture will be ignored for values > 10 000K :



Heat sink segment information cards.

NSEG (M) sets of the following two types of cards are required for each heat sink.

General Segment Information (215, 3E10.0) - - .- oo imnimna .. Card Type R
Word/Last

. _C_o;ln_ma;_ Variable Description

1/5 NEL Number of increments.*

2/10 MATL Must be zero.

3/20 XRGT The right-hand coordinate . **

4/30 TINI Initial temperature.

5/40 QPP Internal heat generation rate.
Segment Thermal Properties (3BE10.0) - .. .. ... nnannannnn Card Type S
Word/Last

Column Variable Description
1/10 THCO Thermal conductivity or contact con-
ductance.

2/20 DENS Density.

3/30 EOMT Specific heat.

AR, T NSINK

*The total number of heat sink elements is limited by T (NEL, + 1) < 500.
i=1
**A segment can be made to act as a contact resistance by making its right-hand coordinate equal to that for the
previous segment and specifying the contact conductance as THCO on the associated Card Type S.
Heat Sink Boundary Condition Card (I is boundary condition number).
T e R S S S S Card Type T

The number of these cards required, and expected to be given, is the
largest value of the boundary condition identifier given on Card Type P.

29



Table V of Ref. 1 explains the variables below in greater detail.

Word/Last
_Solm Variable Description
1/5 NHTO (D) Boundary condition option.
2/10 NHTJ1 (D) Index for use in boundary condition de-
termination.
3/15 NHTJ2 () Another index.
4/25 HTC1 (D) First constant for use in boundary con-
dition determination.
5/35 HTC2 (D) Second constant.
6/45 HTC (D) Third constant.
7/55 HTC4 (I} Fourth constant.
R/65 HTCS (1) Fifth constant.
Force-Moment General Input (I5, E124) ...........0coiiiiiiiiniienennnns Card Type Ul
NSURFS sets of Ul and U2 cards required.
Word/Last
_Column Variable Description
1/5 NSVOL (N) Volume node associated with surface N.
217 SURF (N) Surface area associated with surface N.
Force-Moment Floating-Point Input (BE12.4) ...........covviviiririnnninnss Card Type U2
NSURFS card(s) required.
Word/Last
Column Variable Description
1/12 DIRC(1,N) Surface N force-vector angle or angle
direction cosine relative to the +x-axis.
2/24 DIRC(2,N) Same, but relative to the +y-axis.
3/36 DIRC(3,N) Same, but relative to the +z-axis.
4/48 RADV(1,N) Surface N force-vector location,
x-coordinate.
5/60 RADV(2,N) Same, but y-coordinate.
6/72 RADV(3,N) Same, but z-coordinate.
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Force-Moment Reference(s) Input (2I5) ...............cciviiiiiiiiiinnnn.. Card Type U3

One card required.

Word/Last

Column Variable
1/56 NCREFS
2/10 NQREFS

Force Reference(s) Input (Al,15)
NCREFS card(s) required.

Word/Last
Column Variable
1/5 ICTYPE(D
2/10 NCCOMP(I,

Force Reference Surface(s) (2014)
NCREFS card(s) required.

Word/Last
o

1/4
2/8

ete,

Moment Reference(s) Input (Al, I5)

Variable

NCSUR(1,D)
NCSUR(2,I)

NQREFS card(s) required.

Word/Last

Column Variable
1/5 IQTYPE(D
2/10 NQCOMP(I)

Description

Number of force references to be defined (100 max).
Number of moment references to be defined (100 max).

......................................... Card Type U4

Description

Component of the force desired for force reference I.
Input must be x, y, or z for the force components,

r for the result of the x-y components, or ¢ for the
direction of r in the x-y plane.

Number of elements in the force reference [ to
be defined (20 max).

Description

Surface number of element | of force reference I.
Surface number of element 2 of force reference 1.

etc.

Description

Component of the moment required for moment
reference I. Input must be x or y for the moment
components in the horizontal plane, z for the
moment component in the vertical direction, r for the
result of the x-y components, or d for the direction
of rin the x-y plane.

Number of elements in the moment reference | to be
defined (20 max).
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Moment Reference Surface(s) (2014) . ..........coviviriiirirrininisienssosnns Card Type U7
NQREFS card(s) required.

Word/Last
Column Variable Description
1/4 NQSUR(1,I) Surface number of element 1
of moment reference 1.
2/8 NQSUR(2,1) Surface number of element 2
of moment reference 1.
etc. etc.

Plotting Input
Only if Card Type B variable IFPLOT = T,

Plot Summary Information (10I5) -----csccscosncsssncnncsnsnsnnns Card Type V1
One card required.
Word/Last
Column Varigble Description
1/5 NPPLOT Number of volume pressure vs time plots (S 10).
2/10 NTPLOT Number of volume temperature vs time plots (S 10).
3/15 NFPLOT Number of junction mass flow rate vs time plots (< 10).
4/20 NDPPLT Number of pressure difference vs time plots (S 10).
5/25 NCPLOT Number o force reference vs time plots (S 10).
6/30 NQPLOT Number of moment reference vs time plots (< 10).
7/35 NSPEC Number of special variables saved for user-specified plots.
8/40 MPOINT Maximum number of points on each plot.
9/45 KP 1 for linear time, 3 for log time.
10/50 MSKIP Number of time steps skipped between plotted
points (0 for every time step).
11/55 NPLSKP Plot symbol location on curve. +i indicates

points connected and symboi every ith point
(symbols at start and end if NPLSKP = MPOINT).
—i indicates points no connected and a symbol
every ith point,

12/60 IGRID 0 to get only tick marks along borders of plot;
1 to get full grid.



NOTE: (MPOINT) « (MCURVE + 1 + NSPEC) must be < 10 000.

Plot Time Information (3F10.0) - - - - - - . -

One card required.

Word/Last

Column Variable Description

1/10 TPLMIN Minimum time for plot
{should be greater than 0 for KP=3).

2/20 TPLMAX Maximum time for plot.

3/30 TPINTV Time axis length in inches and also number of
numbered subintervals along time axis (2. <
TPINTV < 8.).

Volume Pressure Plotting Information (I1,F5.0,2F7.0,515) -« -« «-ccccueeann Card Type V3

NPPLOT cards required.
Word/Last
Column Variable Description

1/1 INP 1 indicates a volume pressure card.

2/6 PAXISP(I) Length of pressure axis in inches, and also
number of numbered subintervals along pressure
axis (2. < PAXISP(I) < 6.). If 0.0 is
entered, limits and intervals will be calculated
by the code.

3/13 PMINPL(I) Minimum pressure axis value.

4/20 PMAXPL(I) Maximum pressure axis value.

5/25 NINP(1) Number of first volume on this plot (required).

6/30 NINP(2) Number of second volume on this plot (optional).

7/35 NINP(3) Number of third volume on this plot (optional).

8/40 NINP4) Number of fourth volume on this plot (optional).

9/45 NINP(5) Number of fifth volume on this plot (optional).
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Volume Temperature Plotting

Information (I1,F5,0,2F7.0,515) -« «ccccveveee tnmmnnnnnnnnn. Card Type V4
NTPLOT cards required.
Word/Last
Column Variable Description

1/1 INP 2 indicates a volume temperature plot card.

2/6 TAXISP(D Length of temperature axis in inches and also
number of numbered subintervals along
temperature avis (2. < TAXISP() < 6). If
0.0 is entered, limits and intervais will be
calculated by the code.

3/13 TMINPL(D Minimum temperature axis value.

4/20 TMAXPL(D Maximum temperature axis value.

5/25 NINP(1) Number of first volume on this plot (required).

6/30 NINP(2) Number of second volume on this plot (optional).

7/35 NINP(3) Number of third volume on this plot (optional).

8/40 NINP(4) Number of fourth volume on this plot (optional).

9/45 NINP(5) Number of fifth volume on this plot (optional).

Junction Mass Flow Information (11,F5.0,2F7.0515) ------c--ccecoaaanannn Card Type V5

NFPLOT cards reguired.
Word/Last
Column Variable Description

1/1 INP 3 indicates a junction flow plot card.

2/6 FAXISP(I) Length of flow axis in inches and also number
of numbered subintervals along flow axis
(2. < FAXISP(I) < 6). If 0.0 is entered, limits
and intervals will be calculated by the code.

3/13 FMINPL(I) Minimum flow axis value.

4/20 FMAXPL(I) Maximum flow axis value.

5/25 NINP(1) Number of first junction on this plot (required).

6/30 NINP(2) Number of second junction on this plot (optional).

7/35 NINP(3) Number of third junction on this plot (optional).

8/40 NINP(4) Number of fourth junction on this plot (optional).

9/45 NINP(5) Number of fifth junction on this plot (optional).
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Pressure Difference Plotting
Information (ILFS.0.2F7.0,1018) -:c2cvccscacocononsansnsassnmnn Card Type V6

NDPPLT cards required.

Word/Last

Column Variable Description

i1 INP 4 indicates a pressure difference plot card.

2/6 DAXISP(D) Length of pressure drop axis in inches and also
number of numbered subintervals along pressure difference
axis (2. < DAXISP(I) s 6.). If 0.0 is entered,
limits and intervals will be calculated by the code.

3/13 DPMNPL(D) Minimum pressure drop axis value.

4/20 DPMXPL(D Maximum pressure drop axis value.

5/25 NINP(1) First volume number tor first pressure difference (re-
quired).

6/30 NINP(2) Second volume number for first pressure difference (re-
quired).

7/35 NINP(?) First volume number for second pressure difference (op-
tional).

8/40 NINP(4) Second volume number for second pressure difference
(optional).

9/45 NINP(5) First volume number for third pressure difference (op-
tional).

10/50 NINP(6) Second volume number for third pressure difference (op-
tional).

11/55 NINP(7) First volume number for fourth pressure difference (op-
tional).

12/60 NINP(8) Second volume number for fourth pressure difference (op-
tional).

13/65 NINP(9) First volume number for fifth pressure difference (op-
tional).

14/70 NINP(10) Second volume number for fifth pressure difference (op-

tional).
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Force Reference Plotting Information (I1,F5.02F7.0515) « « -« v v e e v ennnnn Card Type V7
NC PLOT cards required.

Word/Last
Column Variable Description
11 INP 5 indicates a force reference plot.
2/6 CAXISP( Length of force reference axis in
inches and also number of
subintervals along force reference
axis (2. < CAXISP() < 6.). If
0.0 is entered, limits and intervals
will be calculated.
3/3 CMINPL(D Minimum force reference axis value.
4/20 CMAXPL(D Maximum force reference axis value.
5/25 NINP(1) Number of first force reference
on this plot (required).
6/30 NINP(2) Number of second force reference
on this plot (optional).
7/35 NINP(3) Number of third force reference
on this plot (optional).
8/40 NINP(4) Number of fourth force reference
on this plot (optional).
9/45 NINP(5) Number of fifth force reference
on this plot (optional)
Moment Reference Plotting Information (11,F5.0,2F7.05156 ----------.on.. Card Type V8
NQPLOT cards required.
Word/Last
Column Variable Description
11 INP 6 indicates a moment reference plot.
2/6 QAXISP(I) Length of moment reference axis in
inches und also number of
subintervals along moment refercnce
axis (2. < QAXISP(I) <6.). If
0.0 is entered, limits and intervals
will be calculated.
3/13 QMINPL(D Minimum moment reference axis value.
4/20 QMAXPL(D Maximum moment reference axis value.
5/25 NINP(1) Number of first moment reference
on this plot (required).
6/30 NINP(2) Number of second moment reference
on this plot (optional).
7/35 NINP(3) Number of third moment reference
on this plot (optional).
8/40 NINP(4) Number of fourth moment reference
on this plot (optional).
9/45 NINP(5) Number of fifth moment reference

on this plot (optional).



APPENDIX D

SAMPLE PROBLEM
OUTPUT LISTING

The sample problem is discussed in Sec. IV. Additional output in the form of plots is provided
by Figs. 4 through 9 and the special plots of Figs. A-1 and A-2. Note that the list is composed of
three parts, the listing of input cards, an interpretation and labeling of the input, and the
calculated results. Calculated results for times >0.01 s and <0.1 s are omitted.

LISTING OF IWPUT CARDS

=8 0 15 20 25 30 35 40 &5 S50 55 60 65 70 75 @0

SAMPLE PROBLEM
7 8 0

e w 0 0 0 0 = T GEN INT
0C 1 1 0. 1. Lo 05 GEw TImE
R Lo 10 FxTm
" 1.6 28 0. 0. 0. v
. . s o v
1,499 1.€% 8 8' 3 v i
1,499 1.€% Q. Q. 0 v &
1,499 1.65 0. 0. Q. v 3
7.589 1.E5 0. 0. 0. Ve
1.66 1.65 0. 0. 0. v
1 1 rd 0 J ¥=1
.5 .5 1. »3 Y 0. 0. J 1+#
3 4 3 0 1 J 2=l
&5 0. 0. 0. 0. 0. &.833 L
3 2 “ 0 1 J 3=1
V.48 0. 0. 0. 0. 0. 2,402 3 =¥
3 ) 5 0 1 J &=l
1,269 0. 0. 0. Q. 0. 2.4602 J &=
3 ‘ $ 0 1 J =1
45 0. 0. 0. 0. 0. 4.633 3 S=F
3 - L] 0 1 J 6~1
625 0. 0. 0. 0. 0. 1.2m J o=F
3 k] 6 0 ! 3 7-1
.625 Ja 0. O, C. 0. .20 3 T=f
1 ) ? 0 0 J B-1
oF o5 1. 5 1. 0. 0. J B-F
o 1. 0, 0. VILC 32
R .85 . S45 C. 0. VIJFR J2
O 1, 1. JV2LE 32
R (8BS L5465 0. 0. IVEFR 42
.S Y. X 0. VEILE )¢
» 2.088 L5458 0. 0. VZJFR
O, N 1, 1. VILC I
e ¢.08S . 545 0, 0. JVIER
Oy 0. 0. 0. VILC J
SR 1.5 ) O 0. LAV
0., 0. 0. 0. e
N 1.5 8 0. 0. JV2FR
0O, 0. 0, N veauc J
e 1.% .4 0. 0, VIR
U 0. 0. 2 WVILL 4
i 1.5 N 0. 0. IVIFR
i, B 0. 0. VIJLL 36
% 1.9 4 0. iR VIJFR J4
G, s, 0 e VALl J6
e 1.9 N o, 0. VPR s
e O O e Vet i
i 1.5 o 0. 0. VSIER &
f e O, s VLT 36
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LISTING OF [NPUT CARDS
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M e e L B

Interpretation

& OF BLOWDOWSE VOLIMES.,......
NUMBER OF FORCE MOMENT SURFACES. L.,
FhNT ’!ﬂ”( DIFFERENCES. . .ovvsus
FUNCH CARDS FOR RES (.S'“.“
NEW PROBLEM OR PROBLE™ NUMBER......
UNLT CONVERSION ¢ GAS FLAMG...vuaaee
PLOTTING PLMG, iossneonsrnssssnnanss

“ NUMBE 0' "R INCREMENTS,
ME INCREMENT csssaransees
:'0' TimE llﬂlvk CARDE. ..o
mlv TP eusnnss seas
SAKIMUY ALLCWABLE TIME INCRENENT...
MAST OF PRESSURE FRACTION, . .iovaeee

INTER AL END TImE TimE STeF
1 LU SN

VOLUME INFORMAT]ON

LY VOLUME

1 1.0 .

Z P o?.
P
' N on
b SN
. 7, oD
? 1.0 ol

TOTA Vg |S -
GENERAL JUNTTION INFORMATION

L FRETT O VR L (O B 17
AkEa e Y2

' 5 ) 2 ( 0
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3 1 , * i |
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and Labelling of Input

WEAT Sime S
PRINT FREQUENTY
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TOTAL JunCTION AREA |§ -

Interpretation and Labelling of Input (cont)

LSALBOOONN g 1

THE NUMBER OF DOOR SETS eXPECTED 1f O
NGO, OF JUNCS, REQUIRING LOSS COEFF, DETAILE [E &
JUNCTION LOSS CORFFICIENT DETALL
N wMERE Sum = (ONTR MLTC ¢ EXPAN MULTE
2= . ) L Q. ! O |
? - g 2)763 8_ ) ?‘ } Y ). %% '
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Interpretation and Labelling of Input (cont)

MEAT SINK COOMDINATE(M) . .cuvinurnancnnssrsssnsnsnass
NEAT SIn™ COMBUC, AM/MIT) o ossnsaeusssavevassvasssass
MEAT SINK DENE (KG/M:3) . 00 0ssennenssssesenvosniassss
MEAT SIMv MEAT GEN (WM X)L
1CE W, T, COBFF, (OMD. LAYER LENS:THIM)

T, COBFF, REF, VALUELJ/S/m- 2/

MOERT LEMRTH(M) L inecavsasrinsesae
THE NUMBER OF BOUNDARY CONDITION CARDS EXPECTED (5= 0

FORCE-MOMENT SURFACE DATA

ANGLES ARE TMOSE FROM EACW POSITIVE (OOROINATE AXLC T THE SURFACE FORCE vEQTOR,
OIRECTION COSINES ARE THOSE FOR THE AWSLES,
MOMENT ARME MRE TWE SURFACE AREA CENTROIO X=r=] COORDINATE LOCATION,

SURFACE  vOLUmE SURFACE ANCLES DIRECTION COSINES MOMENT ARME
NMBER  NPBER AEA ' v 1 ] v i X v 1
' 2 1. +n 255. 1. g Y5 00 "
4 { 1. fen 1 ;, ) L0 90,0 i .
o 1. o WS, 1 -1, 1) )
. X 1. 8076+ 45, 9 o, i )
9 “ 1. (‘§* 2¢5. v & % . )
¢ . e e 185,00 & 90,00 .
? < S Ee &S, &t -1, .l %
8 § 1. soh 45, v "’P -1, 00 o0
v g 1.9615 oﬁi ) ) 0.
L 196356+ 90.00 180,70 0,
& OF FORCE REFERENCES...... $
R OF WOMENT REFERENCES, ..., 3
FORTE-MOMENT REFERENCE INFO -
SURFACE ELEMENT MO, (NE) TOENTIFIES SURFACE N, (ND) l-)llt'ﬂ‘(u' ACCOUNT I
POl REPERENCES woBRE, oNE=oNS, ~NE- NS AN NEZ( MEANS o AL NS
FORCE REFERENCE INFORMATION
FORCE NUMBER
REFERENCE oF ELEmENT
NMEE & COMEONENT B EMENTS MIMBERC )
1 X 1 1]
{ i L] 1 ¢z 3 5 & 7 @
3 x “ 1 ¢ &
‘ x . 5 & 7 8
S 1 2 ¢ W
MOMENT REFERENCE [NFCRMATI N
ENT N
REFERENCE ] ELEvENT
MSELE CIEONENT  ELEMENYT wpBER(T
] v 1 0
i v . , A ; -
Y ‘ s 6 ]
AREA [NPUT (WECK
TOTAL AREA RESIDUES TOTAL FRACTIONAL AREA RESIDUES
A\ 4 AREA X Y 1

=2.0080€-10 ~5.0742€-10 ~¢.33606~10 LAIBEr L2 ~1.81T76-12  ~4, (B79E-17 <3 (9126-17

PLOT CONTROL = T
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Interpretation and Labelling of Input (cont)

PLOTTING DATA

A £

MAXIMUM NUMBER OF FOINT PLOTTED. .
TPt BF Tiee PLoT M, S0, ...,
PoINTS sxippgy pek potnt pLBTTED. . oLl
PLOT SYMBOL FREGUENCY . .. \vssssesnssssnns
GRID TYPE JNDICATOR, . .ocovcesnnivonnansns

MINIMUR TIRE FOR PLOTS . ooisrnnnssesnesns
MARIMUM TIME FOR PLOTS...osuvannsnrnenns
VIME AXIS LEMGTH, covvnesecsosnninrsssnns

VOLURE PRESSURE PLOTS
FLOT NUMBER  VOLUMES TO BE PLOTTRD YAXIS LENGTH
' ¢ B 3 ] 6 "

T

JUNCTION MASS FLOW RATE PLOTS

FLOT MumsgR SNCTIONS |f.s‘ et :L’."'(" win YHax YARLE LENGTH
1 1 ?
0. Q. 0.
PRECSURE DIFFERENCE PLOTS
FLOT MmBER  FIRST B SECOND L& THIRD V¥ FOURTH (W FLETH DF
SETWEEN BETWEEN B Twt BETwEEN BETwEEN
VEALUMES V')u!‘(:: vimutt,t JOLUME § YOLUME § HIN ThAX YAR]S LEMETH
! ¢ “ ¢ ‘

FORCE PLOTS

PLOT NUMBER REFERENCED 10 BE FLOTTEL ™in T™Ax YARIE EwTe
1 ¥ ¢ L “
0, €1, 0,
P4 $
0. 0. 0.
MOMENT PLOTS
FLOT NUMBER  REFEREMCES ;": BE PLOTYED ™in ™A YAXIS LENGTH
1 ] 2 3
0. 0. 0.

SAMPLE FROBLEM
Timg= 0.% TOTAL INCREMENTS: 0
TiRS InC,= 000 s COPARED WiTH -

VoL Tew PRESSURE  STEM mLSS  FRAC  WATER MASS  FRAC GAS MASS FRAC  TOTAL MASS INT ENnERCY VOLUmE
0.

1 X » 6. 71006+ 10 v.m-g
{ 3 » . 3528¢+ 149908 (0
2 . - 5 . 169908 (0
- . E . 1, 49908+ (0
$ X . E s 1,499 .g
$ « + 1.65076+ 08 7. -ga
00 £ 2.2%76410 1, .
TOT, MASS=  4.851236+08, TOT, ENERGY= 8. 966708+10
TOTAL BUN 0h WAL e , TOTAL BLW w-atnm.v- 0.
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Interpretation and Labelling of Input (cont)

N NEr ENT LOSS & EXT LOSS x CMOXE STENMMM/S) WATER(M/E)  GAS(M/S) TOTAL(M/S) ENERGYLEN/T)
.l SS. . gs O3BE 02 2. 730BEC(2 2. BA00E 7
§ P4 [N » § o

i & 1 s ~
. g | - " NO
5 & a M \ ~ 5 .
? “ 4 §. - ~ §‘
$ 3 . L NO
L I . L X L (0
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SURFACE SUREACE FORCES
w NEA X A\ 1

1 i

§ g [ % .

B 3 1. .

b “ 1.

, & X .

? 9 L «0

[ $ ¥ 0

9 [ 1,96 o

AL ? 1.96%508+ 11

TOTAL FORCE-MOMENT DATA
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X A 1 * 1 v t

~2.0058E-0% 5. 0721€~% =4, 3362¢~08 S.6563¢ 0% “1. 5256~ 4. 0V526-05 -3, BN268-8

FORTE REFERENCE DATA
NUMBE &

FORCE
REFERENCE oF REFERENCE
NUMBER  (OMPONENT  ELEMENTS FORCE wk
1 X 1 =2, 00878E -5
2 ' A 111759 -8
? * . ngt’tﬂ
. X . 2.7 29¢ -0
s ] ¢ R
MOMENT REFERENCE DATA
OMENT NUMBE &
REFERENCE oF REFERENCE
NUMEE R COMPONENT  ELEMENTS N A
1 ¥ ] 6. 01325€~05
§ v . =22 3!7:-0
Y . 4. 47035¢ -8



Output

Times i vo& INCREMENTS:
TIME INC.e L o .g WiTH -
. . BASED vOLUME T DMASS/MASSERATIO
y » BASED ON VOLUME U DPRES/PRES=LATIO
: . b ON JUNCTH ¥ LSKDL/SONIL SPEED
- 5 BASED ON JUWCTN COMPRESSION WAVE
i TEw PRESSURE  STEAM MASS  FRAC  WATER MASS
1 L o
§ i
1. X
. 1. LK
b3 1.
s ; |
1. oy J.
CHG IN TOTAL MASS 0, TOTAL ENERGY 0,
TOTAL Buw Dwn MASS= 0, , 10TAC BLW DWW EMERGY~ O,
AN VI v MEA ENT 0SS K EXT LOSS ¥ CMOKE STEAM(M/S)
VLo LB -
i ‘. . o
- 1. A ~
: 3 § . . =4
§ ¢ 6. " 3
s 4 ¥ 2: . ~

FRAC

GAS MASS

WATER(®/S)

£,

TOTAL MASS INT ENERGY VOLUME
6.71008+ 10

-
.

FRAC

.
.
- .
.

1.65076+
2.2%26+410

e

GASI(M/S)

. ’w'
- .
1. 37250

i
e e

COMPONENT FORCE~MOMENT DATA

SURFACE vou FORCES MOMENT S
NUMBER 'l.lg X ' ] X Y
) 1, 3723 ¢. 3
s g 1. 37 o§ -1, 1 ﬁ
=1, 12508+
. -1.1 °g 0.
b B . 37516 =1, 91636 -5
3 4 L7516 (8 9, 58V4E~0
[4 $ 3. 375+ 9.58E-0
L) b ] 5. 325168 0,
v g s, =% 0.
" L O,
TOTAL FORCE -mMDMENT DATA
FORCES RESUL TawT MOMENT S
X A\ 1 L] x ' i
“. 29736008 ~5.20166~08 =, 578°E~(5 3. 87%1% 170800 L VGBI (% =4, 4059E~%
FORCE REFERENCE DATA
FomcE NUMBER
Wy T ERENCE o REFERENTE
NUMBER  COMPONENT  ELEMENTS FORCE v E
1 ] ) o
S S -
I x ‘ 3:
] 1 2 1.
MOMENT REFERENCE PATA
MOMENT NUMBER
REFERENCE oF ll'(!(l(i
NUMBER  (OMPONENT  ELEMENTS aLE
1 Y 1 .
R
¥ ‘. %, 47




Output (cont)

Time: M TOTAL INCREMENTS= 2
TIME INC.: + COWRED WITH -
) , GASED ON VOLUME 1 DMASS/MASS=RATIO
. » ON VOLUME g DPRES /PRES=RATIO
¢ p D OON JUNCTN LSEDL/SONIC SPEED
» » BASED ON JUNCTN O COMPRESSION wAVE
VoL Tew PRESSURE  STEAM MASS  FRAC  wATER MASS  FRAC GAS MASS FRAC TOTAL MASS  INT ENERGY VOLUME
1 . % ;.?::0 . T100E+10 1, .
. . 1. s - o . 1. *
i €00 1. 1. 75016+ }.s N .
E % % + L5196k %
s . :. ;;: '.‘L !. ; "'
- . . * .
§ 1 W ke 2 o%rE 0 1 .
MG IN TOTAL MASS <2, 9B02% -0B, TOTAL ENERGY 0.
TOTAL BLw OWN MASS- (), , TOTAL Buiw DWN ENERGY- 0,
1T ] Y AREA ENT LOSS ¥ EXT LOSS ¥ CHOKE STEAM(M/S) WATER(M/S)  GAS(M/S)  TOTAL(M/S) ENERGY(EN/S)
% .3 5. q S, vEe LT %86
i ¢ i 4. N 5. i .
i LD * . N i.b 66E
& 3 S\ o4 . NO LT
£ & 5 & “ ~ T8
¢ & b6 5 » s A-bsete
s 2 3 % 5. ~ & 1. 3080
COMPONENT FORCE -MOMENT DATA
FAC FORCES MOMENTS
SURFACE Vmg ] . . . :
1 - -1, - -7, -1, . ; . 2.7
g . -;. 2 ‘0 g. -:.: :“’ -:.‘ : . ?‘ £
“ . " + - " . =1, . {
s . BHE R - ohete 4 ~3iaTekts TAIRE B .99k ~5
] s . ?7,5875¢ -5, LA RkE LA Gk -, e~
SER 3 OTHE JURE LHed R e
. > . " . -1, . %
9 [ -1, 1-8 Y .?\?me 6. 020708 0,
'y ? 3 -1, €05 -1 4 G, 0,

TOTAL FORCE-MOMENT DATA

FORCES RESULTANT MOMER T
L} Y " v 4
S AWPEADS <S5 GGE-DS B, 5543603 B.40E (8 “LS706E=00 1, 00658016 <S5, (PESE K
FORCE PEFERENCE DATA
FORCE NUMEE &
REFERENCE o REFERENE
NUMBER  COMPONENT  ELEMENTS FORCE ANGLE
] X 1 4.mm~g
5 X L] 3.‘1”“'(5
X . " .
. X ‘ -1, 6‘%‘(:8&
b 1 ¢ LA0266€-03
MOMENT REFERENCE DATA
MOMENT NOMEE
REFEPENCE oF REFERENCE
NUMBER  COMPONENT  ELEMENTS “gEnT ik

1
:

A\

1 1.0M566+00
Y 4 0.%'8
v 4 7845288+

45



*
N e

]
1

(LR
TOTAL
vl o
1 1
{ §
4 g
s ¢ 4
6 & 4
7 S5 &
A & 7

Output (cont)

’ Tor ll“!%:"' 1w
* i ;.g %\ -
b , BASED ) 1 DMASS /MASSSRATIO
* P D ON VoL 1 ﬂ!llﬂlﬁ.“to
. M D ON JUNCTH 8 SEDL  SPEED
i : ON JUNCTN LoPRESETON whvE
PRESSURE  STEAM MALS  JRAC WATER MASS  FRAC TOTAL MASS INT ENERGY VoL usE
. 3 " - 10 1, o
2 § i
é' .1 0.9§ : *
* . . - .
* ix .1..””' Sl :g!( e ; *
- - . > . . .
Wk ikt te S ATE T e
] m-o, TOTAL ENERGY -6.“2'1(-11
TOTAL BLW DWN FNERCY ~
AREA EXY LOSS ¥ CwOXE STEMM(M/S) WATER(M/S)  GAS(M/S)  TOTAL(M/S) ENERGY(EN/S)
% ~ I9E ‘.7 . 2.3‘*0
“. N R . LTS0BEY 1. .
1. - ~ 2. 14586 2. 16386 2. 76916
. . NG L1028 o, L1028 00 g.CM?!’
4. 3. . ?. . Rial
o 5; R (R {1 R
. » . L . ks .
g., ~ & o o e LA50RETN 4, (0}2
COMPONENT FORCE~MOMENT DATA
SURFACE  vOLUME SLYFACE FORCES MOMENT ¢
NMBER  NUMEER we X Y X Y 1
1 . . -1, . -1, 0 ¥ -2, 2 -,
: = §” ,% 1: oot , u§ §,$§}:§:§ ;,%::P g
S " 0 , . -1, . <1, 589 =191 .rf ‘ « 29628 =R
- y % oM 101268 1. - - 1, 518960 (8 -1, S1R9F (0
$ “ ) 18 0?1 =1.1227¢ 1.1 5. (B2 S.0520E 0 -z.ma-r«
¢ “ . » =1.1287 1.1 .11 z 2(!05 S5 ~) 03508~k
4 3 1. ‘ﬁ . * . .S: - “US0I2Ee00 - 90126000 1,195k
% IS . 3 . Sof-08 LI0igEete U902 (L
bl £ L9300 -, 7. 8496+ { IR LTS SN S 1 T
" ? 1,94 o -1, «% -1 T (.{g 1,965 0 0. ()
TOTAL FORCE-MOMENT DATA
FOMCES HESULTANT MOMER T
] ] " X Y i
=1, 22076008 4 SNME~R OV O3MEe R 1,228+ SLONSE~E UL VREe <7, 15 =%

FORCE
REFERENCE

NUMEL R

e

MOMENT
REFERENCE
NUMBER

FORCE REFERENCE (8TR

NUMEE S
oF REFRRENCE
COMPONENT  ELEMENTS FORCE At F
X 1
£ §§§I 5
X Y °’ 1
X & 511
1 2 1.0%
MOMENT REFERENCE DATA
NUMGER
oF REFERENCE
COMPONENT  ELEMENTS MOMENT ANCLE
Y 1 S.
i ies
¥ 4 2. 301576+ 08



Output (cont)
TimEs o) TOTAL mmuts- 100
Time QNG , COMPARED WlTw -
JOV74645 |, BASED (N VOLUME Y DMASS/MASS=RATIO
. » BASED ON VOLUME 1 DPRES/PRESSRATIC
LO0N000 , BASED ON JUNCTN 2 .SKDL/SONIC SPEED
. , BASED 0w JUNCTN 0 COMPRESSION wAVE
wi TEM PRESSURE  STEAM MASS  FRAC  WATER MASS  FRAL  GAS MASS  FRAC  TOTAL MASS [NT ENERGY  woLomE
1 % o2 3, + b b 0. £ %5 3, LBBLE B Ee 10 T 00006 (B
¢ {Wb% 2.‘@0 -(’r n(;, 8‘ %@ § % 1,7759¢+ a.§ 260 (% 1, 6P90€s (1
3 32615600 g.u TEe 8 (. 8 W .u.mo % L 64576 SeEe (B 1, 49908 (1
¢ L0BeiEeZ 7. VBB9ESDR . 0. r A ;29 . 31 Ee(le ). LIVCESIL)
; ;..;m@é 2. TekBEe K 1, 8. g. " - i’ss? g ;.. ~% ;m p«
Y K 2 (3] b b 1.53 . . *(] v o * )
? 3.’!!#?"? \.%0% e G, i ‘.' Cb h ¥ 1OV V6ZBE 06 2, %0610 Y, TENNEs (L
(W IN TOTAL %ASS G , TOTAL ENERGY &, BB281E-0k
TOTAL BLw [ety MASS- O » TOTAL BUW DWN ENERGY = 0.
N vl v AREA ENT LOSS ¥ EXT LOSS » CMOXE STEAM(M/S) WATER(M/S) GAS(M/S) TOTAL(M/S) ENERCY(EN/S)
1 1 . ] LSU11Ee 11k b *(7
: ¢ 8t . & & Cawed LU LSRG
v 2 & . . WL G, 1.9007¢€« (2 tom g £e )
> 2 ; 1 - - P’ ® ;.S 11¢.F 2'5 Seon 5'3‘5 ’?
S & . e . . % . A .
& &« b &8, n'(c: 8. 1. . \.g o% !.agsggn’s
SRR i ") G SA0BRES (T HAOERES m'agﬂi"
LI 5. - m vEs 0 i LIZE 02 1726426+ 00  2,626RE+17
COMPONENT FORCE-MOMENT DATA
SURFACE  VOLUME  SURTACE FORCES MOMENT S
NUMBER  NOMBER MEA X ¥ H x Y t
1 2 ¥y *01 =1LA176008 ~1.66176+06 =1, 1865 -2.%2508 266255408 =4, 1954E K
2 S *(n -\.w?ecg 166176406 -1, 1865¢ 5.66259 266056008 <2, 7K
L} o 01 1.60896+06 -1.6089E+08 -1.16286-05  -2.41336+08 -2.413%e06  2.0KSHE-R
4 3 Y. (!'g‘ 1.6089¢€+ 1,6089€+06 -1, 1628E-05 2.61336e( ~-2.4133%+(8 0.
S & T 0 =1, % 17¢ =1.66126006 -1, 1865€ 7. 3878E« 00 7 BB7REC(0 -6, 1962605
6 “ 1 0?1 =164 176+ 1.6617€+08 =1, 1R65E ’.Sgabm 7. 38786« (8 -2, W7} ~E
? . S, +0n 1.60RSE+08 -1, 60BSE+(R -1.i6256-05  -7.23BAEe(B -7.238LEv(e  C.(Be4E~H
- b 0 1.6085E 1.‘?55'0» =1, 1625€~0% 7.3 -7, 238Gk O,
v - = (1 =z 0877 ~2. 05776065 4, 02656+ -1, 2%aAE-0%  1.2%66E-% O,
gl 7 19ANNER(N SV (OISE-05 1 (OBSE~R -1 96%5Es 7€ 0,
TOTAL FORCE-MOMENT (ATA
FORLES RESUL TANT MOMENTS
r Y 1 " x Y 1
=1 I200E G S, 706E05 I, (e PEe e 1AM TS <1 7Rek~(h B 9TMAEC(R R W70l
FORCE REFERENCE DATA
FORCE "
REFERENCE ok REFERENCE
NUMBER COMPONENT  ELEMENTS FoRCE aneoE
1 X 1 1 A00B7E 08
é X L] 1, 320876+ 05
1 x 4 ~6.56776E 04
N X « 6, 66 094E (%
5 F F 2. 06294 0
MOMENT REFERENCE DATA
MOMENT NUMBER
REFERENCE oF REFERENE
NUMBER  COMPONENT ELEMENTS MOMENT aNLE
1 v 1 3.973596405
2 v 4 9.8516484 06
3 Y 4 2.9BBLES S

47
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Output (cont)

MARIMUM FORCE~MOMENT DATA

5"“5:"15 1 Mﬂ'..f"l& MOMENTS/TIMES
b

x 4

TN U LR RS RN DA TRRE

NT s A, CRY TIME = 56, 10T TIME : W57, OYC TIME 5 00838
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