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COMPARE-MOD 1 CODE ADDENDUM

by

R. G. Gido, G. J. E. Willeutt, Jr., J. L. Lunsford, and J. S. Gilbert

ABSTRACT

The COMPARE-MOD 1 code has been extended to incorporate an ac-
counting for loss coemeient detail, calculation of forces and moments, and
plotting of calculated results. The loss coemcient detail feature includes a
complete breakdown of the loss coemclent components, which facilitates
checking the input, tha c:dculation of the friction component, and the sum-
mation of the compo ments to provide the total loss coemclent. The force-
moment capability is based on a general orthogonal cartesian coordinate
system that allows pressure-bearing surfaces of arbitrary orientation and
location. Plotting is based on the DISSPLA 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 dweloped 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. III.
Section IV is a sample problem. j

i

II. NEW CAPABILITY DESCRIPTION

A. Loss Coemcient Detail

This feature provides for inputtin,; and subsequent printing of loss coefficient component
details. Such detailing is not requir-a input and is only expected for the junctions appropriately
identified by the user. The juncticas for which loss coefficient details are not expected 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

I
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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. Howevn, 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 identification of the number of force-moment surfaces on the second in-
put card. In addition, user-to-SI conversion factors for the surface area, c 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 this 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-
Lications, or subsets, of the surfaces defined in the input phase. In the terminology of COM-

| P ARE, these subsets are called force or moment references. Each such reference is specified by
I

enumerating the surfaces making up the subset. The user must also 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 or the subset "015 -17" will produce the force
that is the total x-force resulting from the pressures on all of the force-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 many 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.
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. COMPARE can plot the 4 variablas-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 ofinput. 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.,

1

i

f C. Plotting

! The plotting capability was ' developed to facilitate the presentation and understanding of
! ' calculated results och as figures and slides. The capability includes convenient plotting of fre-
i . uently used standard output quantities such as volume pressures and temperatures, junctionq
|' mass flow rates,~ pressuredifferencesbetween 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.
i ' Standard plots include volume pressures, volume tempert tures, junction mass flow rates, pres-
'

sure differences between volumes, and force-moment results as a function of time. Up to five
curves can be specified per plot and either linear or log time 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 uaer can specify minimum and maximum or-
! dinate values, or these values can be determined from the data values 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.
III). 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 fileTAPE2 by the COMPARE program and then read in by
j 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 plot package at the Los,

; Alamos Scientific Laboratory (LASL) using CALCOMP paper output, Tektronix screen and
i hard copy output, and FR80 slides output. The sample plots included here were made by the

Tektronix hard copy unit and are reduced in scale from those that will be made on the NRC-

CALCOMP device.
'

I

!

| IIL INPUTREQUIREMENTS
'

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-,

i tion, which incorporates the modifications, is presented in Appendix C. Section IV presents a
j - sample problem that uses the new code features.
| .
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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 ofloss coefficient detailing,
(3) new Card 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 U1, U2, etc., for force-moment information, and
(6) new Card Types VI, V2, etc., for plotting input description.

IV. SAMPLEPROBLEM

Figure 1 describes the sample problem 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 ecmplete problem
description with its use of the new code additions and results follows.

;- Ps O.lMPs

{a-R*2 Se m- A R =0. 3m
,

P =0 3 MPs ANNULAR
'yCLOSUREV>>l ! ;

AREA eQ.5mt Y
3 Fig.1.

,

h z. 3m Sample problem geometry. (Note
o n -. - - --- - - - - - - -

-% that symmetry is assumed. The%

{:{
j flow area between nodes 2 and 3
y and between nodes 4 and 5 is'

A ,

j ff reduced to one-half of the gap
,,

E km_RESTRC7m M grgg),
b '

{N00E NUMBER
(N) INDICATE D f -[j 2=-6m

&@Q$$? k'$ h hN *

| A2* O 3m

osat
P=0lMPo
y>>e

To facilitate the sample problem formulation, the input and output are presented in Appendix
i

| 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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Fig.3.
Fig.2. Unwrapped cylir. der showing force-moment

Sample problem. Node-junction arrangement. surfaces (angle shown is measured from the
x-axis).

SAMPLC PROBLEM

o-VOLUMC 2 o-v0LUME 1 a-v0LUME 3

*y g +-v0LUMC 5 =-v0LUME 6

'

R.

+- A Fig. 4.
Sample problem. Pressure vs time plots for
volumes (nodes) 2 through 6. See Fig.1.i g_
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'
Sampir problem. Pressure differences between
volumes (nodes) specified us time. See Fig.1 '

.
.

' Fig. 5. for volume locations.
Sample problem. Mass flow rate us time for
junctions 1, 2, 3, and 8. See Fig. 2 forjunction
locations.

SAMPLE PROBLEM

o-REFERENCE I o-REFERENCE 2 a REFERENCE 3

h, o *-REFERENCE 4
-

E' Fig. 7.
Sample problem. Forces vs time for forceJ

$. references 1 through 4. See Appendix C (input
'

section) for reference specification.

[..
H'
$

:._
--

*

? .

0.Sa 0.03 c.o* o.05o.oD o.01
. . .

TIMEt51

6



.

SAMPLC PROBLEM m c PROBLEM

o-REFERENCE 5 'ecrcatscc i o.ncrcatscc 2 4-acrcatscc 3g
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3 - Fig. 9.
Sample problem. Moment us time for moment

- - references i through 3. See Appendix C (input
3 .. ; ; ;

section) for reference specification., , ,
,

0.00 0.01 0.02 0.03 C.04 0.05
TIMEtSI

Fig.8.
Samp|e 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 ofinterest regarding the new additions to the code include
(1) GEN INT (Card Type B) Card. Specification of10 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 Type F) cards will be overridden.

(3) V1JLC (Card Type F1), V1JFR (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 required because 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, whiel are given in the input interpretation section of the listing.t

. (5) Force-Moment (Card Types U1.U7) Cards. The NSURFS (10 in this case) sets of U1 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 five sets of Card Types U4 and U5 for
forces and three sets of Card T., pes U6 and U7 for moments.

7



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

REFERENCE

1. R. G. Gido, J. S. Gilbert, R. G. Lawton, and Walton L. Jensen, " COMPARE-MOD 1: A Code
for the Transient Analysis of Volumes with Heat Sinks, Flowing Vents, and Doors," Los
Alamos Scientific Laboratory report LA-7199-MS (March 1978).

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 standard plots. After the plot data for the
NSPEC special plotting variables have been stored, the code calls PLSPEC once for each user-
specified plot. PLSPEd writes the plot data on a disk storage file (TAPE 2 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-I 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-II 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.

8
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TABLE A-I

ARGUMENT LIST DESCRIPTION FOR PLSPEC HOUTINE

PLSPEC writes plotting data on TAPE 2 for one user-specified plot with up to five curves.

Argument Description

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

(Same for all curves.)
NPLSKP 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).

KP 1 for linear x axis, 3 for log x-axis.
IGRID 0 to get only tick marks along borders of plot; 1 to get full

grid.
TITLE 1 Title for plot with maximum of 59 characters.
BXLAB X-axis label with maximum of 20 characters.
EYLAB Y-axis label with maximum of 20 characters.
LCURV1 Label for first curve with maximum of 19 characters.
LCURV2 Label for second curve with maximum of 19 characters

(or dummy variable if not used).
LCURV3 Label for third curve with maximum of19 characters

(or dummy variable if not used).
LCURV4 Label for fourth curve with maximum of 19 characters

(or dummy variable if not used).
LCURV5 Label for fifth curve with maximum of 19 characters

(or dummy variable if not used).
XMIN Minimum value for x-axis. (See XINTVL below).
XMAX Maximum value for x-axis. (See XINTVL below).
XINTVL Length of x-axis, if 0.0, plot package calculates x-limits

(2. s XINTVL s 8.).
YMIN Minimum value for y-axis. (See YINTVL below.)
YMAX Maximum value for y-axis. (See YINTVL below.)
YINTVL Length of y-axis, if 0.0, plot package calculates y-limits

(2. 5 YINTVL s6.).
VXI X-values for first curve (or all curves if NXVAR=1).
VX2 X-values for second curve (or dummy variable if not used).
VX3 X-values for third curve (or dummy variable if not used).
VX4 X-values for fourth curve (or dummy variable if not used).
VX5 X-values for fifth curve (or dummy variable if not used).
VY1 Y-values for first curve.
VY2 Y-values for second curve (or dummy variable if not used).
VY3 Y-values for third curve (or dummy variable if not used).
VY4 Y-values for fourth curve (or dummy variable if not used).
VY5 Y-values for fifth curve (or dummy variable if not used).

9
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Fig. A-L
Sample problem. Special plot (in engineer-
ing units) of total x-force vs pressure dif-

g' - ferences between nodes 2 and 3 and between

3 nodes 4 and 5. Plotting is stopped after max-

imum force is reached.@ *-- y

I ... a. a. a. i...4.,, ,j.i. c.

o-P12 t -P t 31 Crrctf o-PI4!*PISI ErrtcT ,
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*
.
g-

g.. Fig. A-2

_

Sample proHem. Special plot (in engineer-
ing units) of totaly moment vs pressure dif-

$=..
ferences between nodes 2 and3 c.nd betweenf

f...
nodes 4 and 5. Plotting is stopped after max.

~ imum momest is reached.

:.|
,:

E.E. 4. a. i. .4.,, j. , a.i. c.

C100

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.
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TABLE A-II

SUSPEC ROUTINE WITH NO USER-SPECIFIED PLOTS

$UBROUTINE SUSFEC (IL AST,PLDAT A, TITLE 1)

C SU$PEC STORES DAT A FCe USER-SPECIFIE0 PLOTS AND C Aa$ PL$PEC
AT END TO 00 PLOTTING.

Ne0PT S(5)IN(5)00 TIME (50,5),
CoptiON /e(00WN/NB0VOL NVoL00(5)

1 ebM AS S( 50 5),00ENGT ( $0,5),00MSIN( 5)I 1,1,1),0E J( 1,1) ,20EN
COPMA /CPE R E 5 /05J( 1,1) ,0NJ t 1,1),0GJ

1 50NC(1,000R /K0 NJ0(1G DM(10)I t0)
1)

ow(1m$(M0(10)6(10),00),VRGC1(10)6)
COPMUN / D

1 SPRGC2(10),0AC6(10 TNI1Q OM C0 10) CGA(1
SVot(100)CYCOP 9tDN /F OMO /NSUR F 5,SC A E F 5,km E F 5 SURF (1

F OR C E ( $) 00) $UL T 70I QUE ( $)F 04 C ( 3 100) ,3) ,1 ANGLt 100) DIRC(3 RADV(3 i
RE FORCbM(22 TORQ( 100)

16TvPE(100),
,ICYiPE(100)6,NQ$UR(20,iOO),3 REs ( ORQM M(2
,NCSUR(20,106 NCCCPF(1 NQ(OMP(1

5 FOR(1CO i (100)' 'g
i EN 'u"$i''"5M'DIUS$d'IM$7"'"''''''"''
COP 990N /GR AFIN/NSTEP,$TPOIN,bCURVE PPOINT M5r1P,IFisPT,

#

1 NPtSKP,1GR10 1RLpe0V YP'_ MIN TPLkM TPikTV PMINFL(1Q,
2 PMMPt(1Q) TkINP((1 kMMPL(iG FM!kPL(1Q) FMMPL(10)
3 DPP9Ft(1w OPMXPL(1 (MINPL(1Q) (MMPL(1w QMINPL(1@,
g TMISP(10 FMISP(10,04 TSP (10),,

M T M w n m lit h "I200)M @lW2#*|%4
Mt 20D 3)IRIC(2C0 KJUN(2CO,gPF(2&D,NE.wo(100)EDT SON!C($00 FLOAI2TJ)2 AM0(27

3 ,N0( 0ET(if ,,

C08940N /PLOTIN/IFPt.07 NPPLOT NTPLOT NFPLOT NOPPLT esCPLOT,

ITT07IFiOT10PTOTICf67(IQTOTN SUE (Sb
1 W PLOT NSPEC IPTO
2 DFVOL($ N h (5 NFJCI(50 DPVOL(i
3 NQ$Ue($ DF(tSV(1 NTCtRV(1 NFCtpV(1 NDPCUR(1b,
4 NCCLRV() ,NQ(1,p V( 1 NCTYPE(1 NQTYPE(1

COP 90N / $NK /N$1 NK, R E Y SI S ) ,NV0tt ( 5I NVOLR ( 5) $( 100) 9M E AL(5)It0ro,
NSEG(5)[FUS(5)

1 TFUSN(5gns TL(5) se<TR(5) TNx

4 TeLFT(5)5/RTx RT'(5)$7RGY(5) .hpal(Y,b, d h ,MfLFT(5),'
5

(RGY( 5)
LOP 90N /5 TZ TOT ".0T7

9
1 0 T$Y F. i ,1 T1 R$5 0) I i i,
2TINCPU,ldPakNPRM

COP 90se / VENT $/SV(i,OUNTT K0UNTM !!ssTVt INT |NDI)$LK(2$
,

R

1 SEI111) SP(6 ST(1 1
Set?*[)$)

$fMx($|NL (25 | k5),MJ5R LM.M IMD SM(ife,C(*(
NJC6 E NVJI 21 NINC(25) VtNG(25) N

5).MJ$Tkl $$) NJ2 VNTDR(2 C00x(25
COP 9994 / UMEIV(1 PtICO Tlif0)
2 NEI,*EO{ir[,$(Ib$dsIrY(ius'*''" "'

C
C O AT A 15 STORED AFTER ST ANDARD Pt07 DAT A IN PL04T A "ECTC4

1 VE) ON
C FIR $f F#>1NT OF NYM VMI ABLE 15 STORED AT P9n1+nr PS0!NT.
( EE CMEFUL THAT DIMENSION OF Ptti AT A GIVEN IN Pt,075y [5
C NOT LESS THAN (1*MCtEVE*NSPEC)<MF0!NT.

NSPEC niger OF SPECI AL VM[ AE(E$ $4vf D f(4 y$E4-$FtCIFlf bC

C

01 MEN $!Oes PLDAT A(1),IITLE1(1)
C

Ci@ 01ME4510*s MIS LAEEt$ FOR Aa USE*-5;ECIFIE0 PtOT S.
rim ntP(NSION rL5vf L A6 ELE FCe An USEstFEr!FIEP GGTi.
C300 S E T $.* x ANO V L AGEL5 FOR ALL USER-SPE(!FIED PLOTE.
6MJ SET UP CURVE LAGEt5 FC4 An UIER-SPECIFIED P OTS.L

IF (1L AST.EQ.1) 60 TO 1000

C500 SAVE USER-SPECIFIED D AT A IN 6 LD AT A SECTOR.

RETURN
C

1000 CONYtNUE

C600 PLOT SPECI AL C ASES h1TM ONE P'. SPEC C AR FOR E ACM PLOT.
C

RETURN
END

11
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TABLE A-III

EXAMPLE OF USER-SPECIFIED PLO'ITING.
CODING IN SUBROUTINE SUSPEC

C1W DIMEN510N ARIS (AeEt$ F0R ALL USER-SPECIFIEb F4.075.
DIMENSION ext A01( 2),evt Ae1(2),evt AE2( 2)

(200 0!MENSION CURVE L AGEt$ FOR ALL USER-SPECIFIED PLOTS.

0!MENSION LCURVI(2)(LCURv2(2) SET OF I AND v LAeE $ FOR ALL USER-SPECIFIED PLOTS.(300
DATA BILA01/2(NPRESS 0!FF(PSI) /

DATA ETLA61/2@ FORCE (Lef) /

DAT A evtAs2/2thMOMENT(FT LEF) /

C4fX) SET UP CURVE L ABELS FOR ALL USER-SPECIFIED PLOTS.
D ATA LCURV1/2(NP(2)-P(3) EFFECT /

OATA LCURV2/2(NP(4).P(5) EFFECT /

C -

IF (ILAST.EQ.1) GO TO 1000
C

C500 SAVE USER-SPECIFIED DATA IN PLOATA VE(+02
C

C ***** NOTE *****
C FORCES AND MOMENTS ARE 1ESTED S0 TMAT PLOTS
C ONLY INCLUDE VALUES TO THE MARIPtJMS OF E A(M.
C

IF(NT .EQ. CD GO TO 500
C

P2MP3M s (P(2) - P(3))/ 6894.757
P4*5N = (P(4) - P($1)s 6894.757
FORNEW s FORCsF13 / 4.44822
TORNEW s TORQUE (o / 1.35582
IF(A85(FORNEW) .GT. A85(FOROLD)) GO TO 300
FORNEW s FOROLD
P2W3M a P2p30

300 IF(TORNEW .GT.10ROLD) GO TO 500
TORNEW = TOROLO
P4W 54 s P49 50

500 P2*30 s P293N
P4N 50 s P4e 5N
FOROLD * FORNEW
TOROLO s TORNEW
NTPM) e NTPOIN = 1
M1 = (1 + MCURVE) * WOINT + 1
PLDATA(M1 * NTPM1) s P2w3N
M2 = M1 * PPOINT.

PLOATA(M2 * NTPM1) s P4&54
M3 = M2 * @CINT
Pt0ATA(M3 * NTPM1) s FORNEW
M4 * M3 * P90!NT
PLD AT A(M4 * NTPM1) * TORNEW

C
R E TUR N

C

C600 PLOT SPECI AL C ASES W11M ONE PLSPEC C ALL FOR E ACN PLOT.
C

1000 CONTINUE
C PLSPEC CALLS
C

C Ptof IFORCE VS (P2+ 3) AND P4-P5)
C ALL PLSPEC(2 2,NTPO[N,NP($KP,1,1GR10 TlTLE1,

textAel,9YLA61,LCURV1,LCLSV2,00M,0VM,0IP,

(6A k 5$ ( A 2), bum,0VM,
6PLD AT A(M3) PLD AT A(M3),0VM UM $

C F1.0T V MOMENT h5 (P2-P3) AMD I 4 45)
C ALL PLSPEC(2 NTPOIN (JP,1,0,Tif tE1,est Ae1,evt Ae2,

1LCLAY1 (CURV2, DUM,

(6AkIMi$ DA $2)
6PLD AT A(M4) ,PLD AT M MG),tW.|M,0t*,0VP, Dip,(V,(NJP.f

C

RETURN -
END
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C300

Data statements are provided for 20-character axis labels.

C400

Data statements are provided for curve labels. In the plot packege,a -(dash) is written
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
savel 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.

C600

This region is used to call PLSPEC once for each user-specified plot desired, as shown in Table
A-III. Note the DUM entry wherever an argument is not needed because of the fewer than five
curves entered. Also note that NTPOIN, NPLSKP, IGRID, and TITLE 1 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-I, for their meaning, and Figs. A-1 and A-2, to see the results.

APPENDIX B

CENPLT PLOTTING PACKAGE

The modified COMPARE-MOD 1 code prepares the plotting data, as described in Table B-I,
on the disk file TAPE 2. The code GENPLT reads the TAPE 2 data and calls 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 TAPE 2 according to the format described in Table B-I.

13
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TABLE B-I<

INPUT DATA FOR GENPLT-

Data should be on file named TAPE 2.

Plot Summary Information (815) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -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.
3/15 NC Number of curves on plot.
4/20 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 flow rate vs time plot;
4 for pressure difference vs time plot;
5 for force vs time plot;i

6 for moment vs time plot;
7 for direction vs time plot;
8 for user-specified plot.

! 6/30 NP Number of points on curve.
; ,/35 NPLSKP Plot symbol location on curve, +i indicates
i points connected and symbol every ith point

(symbols at start and endif NPLSKP 2: NP);
-i indicates points not connected and a symbol
every ith point.

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

Location Information for Standard Plots (10I5) - - - - - - - - - - - - - - - - - - - - - - - -Card Type B

One card required if NTYPEis 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.

|

14
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For NTYPE=4, two volume numbers are supplied 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
Column Variable Description

1/5 NLOCAT(1) First volume, junction, or reference number.
2/10-10/60 NLOCAT(2) Additional volume. junction, or reference numbers

NLOCAT(10) as needed.

Title Information (6A10) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type C

One card required.

Word /Last
Column Variable Description

1/60 TITLE 1 Title of up to 60 characters.

X Axis Label (2A10) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 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-Axis Label (2A10) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Card Type E

One card required if NTYPE = 8.

Word /Last ;

Column Variable Description 1

1/20 YLABEL Up to 20 character y-axis label.

Curve Labels-1 (6A10) . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . - - . . - . - - - Card Type F

15
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One card required if NTYPE = 3. '

Word /Last
, Column Variable Description
!

1/19 LABCV1 Up to 19 character label for first curve
(left adjusted).

2/39 .LABCV2 Up to 19 character label for second curve
(left adjusted).

3/59 - LABCV3 Up to 19 character label for third curve
(left adjusted).

Curve Labels-2 (4 A10) - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type G

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

Word /Last
Column Variable Description

|

I 1/19 LABCV4 Up to 19 character label for fourth curve
| (left adjusted).
| 2/39 LABCV5 Up to 19 character label for fifth curve
! (left adjusted).

;

I

i X Limits (3E12.0) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type H,

One card required.

Word /Last
Column Variable Description'

1/12 XMIN Minimum x-value plot limit.
2/24 XMAX Maximum x-value plot limit.

| 3/36 XINTVL Length of x-axis in inches,2. to 8., and
'

also equal to number of intervals that will
be labeled. O. indicates limits and intervals ,

calculated by the code.

|

|
i

t

i
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Y Limita (3E12.0) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type l

One card required.

Word /Last
Column Variable Description

1/12 YMIN Minimum y-value plot limit.
M4 YMAX . Maximum y-vslue plot limit.
3/36 YINTVL - Length of y-axis in inches,2. to 6., and number

of intervals that will be labeled. O.,

indicates limits and intervals will be
calculated by the code.

X Arrays (6E12.0) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Card rype J

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

Y Arrays (6E12.0) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 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 the input format for the newly modified
COMPARE-MOD 1 code. As such, this input description replaces that provided by Table IV of
Ref.1.

17



REQ UIRED INPUT - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type A

Title (18A4)

One card required.

General Integer Information (1115,L5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type B

One card required.

Word /Last
Column Variable Description

1/5 NVOL Number of volumes (100 max,1 min).
2/10 NJUN Number of junctions between

volumes (200 max).
3/15 NJCO Not used. Must be zero.
4/20 NSINK Number of heat sinks (20 max).
5/25 NBDVOL Number of blowdown data sets (5 max).
6/30 NSURFS Number of force-moment surfaces (100 max).
7/35 NPRTPD Control on whether or not volume

pressure differentials are to
be printed at each volume and
junction (thermodynamic)
information printing: 0 = No,
nonzero = yes.

8/40 NPUNCit Not used. Must be zero.
9/45 NVOLDP Number of maximum pressure

differences and their times of
occurrence desired to be
determined (10 max).

10/50 NUPROB Not used. Must be zero.
11/55 NFLAG 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,L,M are not to be
input. Air properties and
traditional engineering units,
identified with an * in Table
III (Ref.1) will be used; -1 =
Card Types K,L,M are not to be

. input. Air properties and SI
unita will be used.

12/60 IFPLOT A logical variable (T = true,.

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

18



_

Time In form ation (3110, 4 E 10.0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type C 1 -

One card required.

Word /Last
Column Variable Description

1/10 NTINC Ataximum number of time increments.
2/20 KTINC Time increment control, see Sec. III.A.2

of Ref.1.
O m volume mass fractional change limited
by RATIO,
!= User.specified variable time increment,
2= Volume pressure fractional change limit.
ed by RATIO and other considerations.

3/30 NTCARD Number of time interval cards of type C2.
1 for KTINC = 0 or 2,
up to 10 for KTINC = 1.

4/40 TIh1E Initial time, s.
; 5/50 TIh1ENIX Ataximum problem time, s.

6/60 TINChtX 51aximum allowable time increments, s.
7/70 RATIO Fraction used to select variable time

increment for KTINC = 0 or 2.>

!
1

I Time Interval Information (2E10.0, 2110) . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type C2i

.

NTCARD cards required in order of increasing interval end times.

I is time interval.

Word /Last
Column Variable Description

1/10 TIh1END (I) END time for interval, s.
2/20 TSTEP (I) Time increment for interval, s.
3/30 IPRIN"r (I) Print frequency for volume and junction

thermodynamic information.
4/40 IPRHS (I) Print frequency for heat sinks.

19
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Volume Specification (6E10.0) - - - . . . . - . - - - - . . . . . . . - . . - - . . . . . . . . Card Type D

NVOL cards required in numerical order (N is volume sequence number).

i

Word /Last
Column Variable Description ;

; 1/10 V (N) Volt.me.
2/20 P (N) Pressure.
3/30 T (N) Temperature

1 4/40 RELHUM (N) Relative humidity *
1

5/50 SM (N) Steam mass.* ,

'

6/60 WM (N) Water mass."

*!f SM(N) # 0., RELHUM(N) not used.
If SM(N) = 0., SM(N) is determined from RELilUM(N).

"If WM(N) # 0, and P(N) < P . for T(N), P(N) is set to P ..
If WM(N) = 0, and P(N) < P,.. Indicates a superheated condition and

SM(N) is based on the saturated vapor specific volume.
,i

NONREQUIRED INPUT (Depends on other specifications).
.

Junction (Vent) Specification, see Sec. Ill.D. of Ref.1..

NJUN sets of Card Types E and F required (J is junction sequence number).

i Int egers (515) . . . . . . . . . - . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . - . - . . 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. III.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 IJED 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.

20
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Floating Point (7E10.0) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 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 NVl(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 NVl(J) volume.
5/50 EXLK21 (J) Ditto, but exit loss coefficient.
6/60 XMM (J) 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.

7/70 FLOA (J) Flow length / area term when inertia ef-
fects are to be calculated. See Sec.
III.D.3 of Ref.1.

bss 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: VI 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 50. will be converted to a value of 1.E20.

VI to J Entrance and Exit Losses (4E10.0) - - - - - - - - - - - - - - - - - - - - - - - - Card Type F1

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.

21
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VI to J Friction Information and Miscellaneous Losses (5E10.0) - - - - - - - - - - - Card Type F2

Word /Last
Column Variable Description

1/10 FRV1J (K) Friction factor.
2/20 XLV1J (K) Flow path length.
3/30 DHV1J (K) Flow path mean hydrauliediameter.
4/40 XtVIJ (K) Miscellaneous loss 1.
5/50 X2VIJ (K) Miscellaneous loss 2.

J to V2 Entrance and Exit Losses (4E10.0) - - - - - - - - - - - - - - - - - - - - - Card Type F3

Word /Last
Column Variable Description

i

1/10 CI,JV2 (K) Contraction loss.
2/20 CMJV2 (K) Contraction loss multiplier.
3/30 ELJV2 (K) Expansion loss.
4/40 EMJV2 (K) Expansion loss multiplier.

J to V2 Fric. ion Information and Miscellaneous Losses (5E10.0) - - - - - - - - - - - - - Card Type F4

Word /Last
Column Variable Description

1/10 FILJV2 (K) Friction factor.
2/20 XI,JV2 (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 to J Entrance and Exit Losses (4E10.0) - - - - - - - - - - - - - - - - - - - - - - - Card Type F5

Word /Last
Column Variable Description

1/10 CLV2J (K) Contraction loss.
2/20 CMV2J (K) Contraction loss multiplier.
3/30 ELV2J (K) Expansion loss.
4/40 EMV2J (K) Expansion loss multiplier.
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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 D!!V2J (K) Flow path mean hydraulic diameter,
4/40 XIV2J (K) Miscellaneous loss 1.i

| 5/50 X2VJJ (K) Miscellaneous loss 2.
,

J to V1 Entrance and Exit Losses (4E10.0) - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type F7

| Word /Last
Column Variable Description

1/10 CLJVl (K) Contraction loss.
2/20 CMJVl(K) Contraction loss multiplier.
3/30 ELJVl (K) Expansion loss.
4/40 EMJVl(K) Expansion loss multiplier.

!

J to VI Friction Information and Miscellaneous Losses (5E10.0) - - - - - - - - - - - - Card Type F8

l Word /Last
Column Variable Description

1/10 FRJV1(K) Friction factor.
2/20 XLJVl (K) Flow path length.
3/30 DHJVl (K) Flow path mean hydraulic diameter,

i */40 XIJVl(K) Miscellaneous loss 1.
5/50 X2JVi(K) Miscellaneous loss 2.

|

!

|

|

|

|
,
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Variable Area Door Specification (K is door sequence number).
One set of Card Types G and H required in the sequence in which a doorwas indicated on
Card Type E.

First Door Card (6E10.0) . . . . . . . . . . . . . . . - . - . . . . . . . . . . . . . . - . . . . Card Type G

Word /Last
Column Variable Description

1/10 DH (K) Door height.
2/20 DW (K) Door width.
3/30 DMD (K) Door mass / area.
4/40 SPRGCI (K) Conatant C1 (force / area) in the equation

P. = C1 + C2 * O where P. is a pressure
acting on the door to prevent its opening
and 0 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 Faustion F. = DC *
6 where F, is a force acting on the door
to prevent its opening and D is the door
angular velocity.

Second Door Card (3E10.0) . . . . . . . . . . . . . . . . . . . . . - - - . . . . . . . . . . . . C ard Type H

Word /Last
Column Variable Description

1/10 CDN (K) Number of the doors deceribed on Card
Type G.

2/20 CTB (K) Number of door tops and bottoms to be in.
cluded in the flow area, see Sec. III.D.4
of Ref 1.-

3/30 CGR (N) Gravity force multiplier, see Sec. III.D.4
of Ref.1.
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Blowdown Volume and the Number of Blowdown Points (1415) - - - - - - - - - - - - - Card Type I
Only for NBDVOL > 0, total number words = 2 x NBDVOL, see Sec. IV.E of Ref.1.

Word /Last
Column Variable Description

1/5 NVOLHD (1) Volume number in which first set of
blowdown data applies.

2/10 NBDPTS (t) 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 NBDPTS (2) Number of blowdown data times for set 2.
5/25 NVOLBD (3) For third set of blowdown data.
6/30 NBDPTS (3)

etc. etc.

Blowdown Data (6E10.0) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type J
Only for NBDVOL > 0. The time unit in the following must be s.
One set of NBDPTS(I) required for each volume with blowdown specified on card type I.*

Word /Last
Cc,lumn 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 blowdoven 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.

'5ubsequeat blowdown data sets always start on a new Card Type J card.

Gas Constants (6E10.0) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type K
Only if NFLAG = 0, values = 0. gives air value, see Sec. III.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 Spacific Heats (6E10.0) - - - - - - - - - - - - - - - - - - - - - Card Type L
Only if NFLAG = 0, values = 0. gives air values, see Sec. III.C of Ref.1, one card.

Word /Last
Column Variable Description

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.

User to SIConversion(7E10.0) . . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - 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.
5/50 CVENGY Energy.
6/60 CVRGAS Gas constant.

| 7/70 CVCPGS Specific heat.

|

| Second user to SI conversic,n card,

t

Word /Last
Column Variable Parameter Converted

1/10 CVTEMI Reference temperature shift.
2/20 CVTEM2 Temperature scale.

| 3/30 CVFLOA I/A term.
| 4/40 CVDORL Door dimensions,

5/50 CVD0DC Door damping coefficients.i

| 6/04 CVHSAR Heat sink area.
i 7/70 CVHSLE Heat sink coordinate.
|
|

|
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Third user to Si conversion card.

Word /Last
Column Variable Parameter Converted

1/10 CVHSCO Heat sink thermal conductivity:
2/20 CVHSDE Heat eink density.
3/30 CVHSQT Heat sink internal heat

generation.
4/40 CVHTLE Heat sink boundary condition

option 1 length-parameter (all
"

5/50 CVHTHC He s nk boundary condition
heat transfer coefficient (all
options).

6/60 CVFMFO Force-moment force.
7/70 CVFMAR Force-moment area.

Fourth user to SI conversion card.

Word /Last
Column Variable Parameter Converted

1/10 CVMLEN Moment length.

Maximum Pressure Differences (1415) - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type N
Only for NVOLDP > 0.

Word /Last
Column Variable Description

1/5 NVDP1(1) First volume for first pressure difference.

2/10 NVDP2 (1) Second volume for first pressure difference.

3/15 NVDP1 (2) First volume, second pressure difference.
4/20 NVDP2 (2) Second volume, second pressure difference,

etc.
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Heat Sink, etc., Information (M is the sink sequence number).

NSINK sets of the following cards required, see dec. III.B.2 of Ref.1.

Heat Sink Title Card (18A4) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type O

Heat Sink Integer Card (615) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Card Type P

Word /Last
Column Variable Description

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

2/10 NSEG (M) Number of segments.
3/15 NVOLL(M) Volume to the left.
4/20 NHTI, (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
Column Variable Description

1/10 AREAL (M) Area of the left side.
2/20 XLEFT(M) Coordinate at the left side. Must noc

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

3/30 TFUSN (M) Heat sink temperature 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 210 000K:

.
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Heat sink segment information cards.

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

General Segment Information (2I5,3E10.0) . . . . . . . . - - - - - - - - - - . . . . . Card Type R

Word /Last
Column 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 (3E10.0) . . . . . . . . . . - - . . . . . - - . . . . . . . . . - 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.

NSINK
'The total number of heat sink elementa is limited by I (NEI, + 1) s 500.

i=1
"A segment can be made to act as a contact resistance by making its right-hand coordinate equal to that for thei

previous segment and specifying the contact conductance as TilCO on the ammiated Card Type S.

Heat Sink Boundary Condition Card (I is boundary condition number).

(315, 5E10.0) . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 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.
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Table V of Ref. I explains the variables below in greater detail.

Word /Last
Column Variable Description

1/5 NHTO (I) Boundary condition option.
2/10 NHTJ1 (I) Index for use in boundary condition de-

termination.
3/15 NHTJ2 (I) Another index.
4/25 HTC1(I) First constant for use in boundary con- I

dition determination.
5/35 HTC2 (I) Second constant.
6/45 HTC (I) Third constant.
7/55 HTC4 (I) Fourth constant.
8/65 HTC5 (1) Fifth constant.

Force. Moment General Input (IS, E12.4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type U1
NSURFS sets of U1 and U2 cards required.

Word /Last
Column Variable Description

1/5 NSVOL(N) Volume node associated with surface N.
2/17 SURF (N) Surface area associated with surface N.

Force-Moment Floating. Point Input (6E12.4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 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.
652 RADV(3,N) Same, but z-coordinate.
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Force. Moment Reference (s) Input (215) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type U3

One card required.

Word /Last
Column Variable Description

1/5 NCREFS Number of force references to be defined (100 max).
2/10 NQREFS Number of moment references to be defined (100 max).

Force Reference (s) Input (A1,I5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type U4

NCREFS card (s) required.

Word /Last
Column Variable Description

_

1/5 ICTYPE(I) 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 c' for the
direction of r in the x.y plane.

2/10 NCCOMP(I) Number of elements in the force reference I to
be defined (20 max).

Force Reference Surface (s) (20I4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type US

NCREFS card (s) required.

Word /Last
Column Variable Description

1/4 NCSUR(1,1) Surface number of element 1 of force reference I.

2/8 NCSUR(2,1) Surface number of element 2 of force reference I.

etc. etc.

i

Moment Reference (s) Input (A1,15) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type U6

NQREFS card (s) required.

Word /Last
Column Variable Description

1/5 IQTYPE(I) 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 r in the x-y plane.

- 2/10 NQCOMP(I) Number of elements in the moment reference I to be
defined (20 max).

t
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Moment Reference Surface (s) (20I4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type U7

NQREFS card (s) required.

Word /Last
Column Variable Description

1/4 NQSUR(1,1) Surface numberof element 1
of moment reference I.

2/8 NQSUR(2,1) Surface number of element 2
of moment reference I.

etc. etc.

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

I Plot Summary Information (10I5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Card Type V1
One card required.

>

| Word /Last
'

Column Variable 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 (s 10).

| 4/20 NDPPLT Number of pressure difference vs time plots (s 10).
'

5/25 NCPLOT Number of force reference vs time plots (s 10).
6/30 NQPLOT Number of moment reference vs time plots (s 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). j

11/55 NPLSKP Plot symbol location on curve.+i indicates
'

f

points connected and symbol every ith point
(aymbols at start and end if NPLSKP 2: 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;
I to get full grid.

|

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

Plot Time Information (3F10.0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - - - Card Type V2

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. 5
TPINTV s 8.).

Volume Pressure Plotting Information (11,F5.0,2F7.0,515) - - - - - - - . . . . - - - - Card Type V3
NPPLOT cards required.

Word /Last
Column Variable Description

1/1 INP 1 indicates a volume pressure card.
2/6 PAXISP(l) Length of pressure axis in inches, and also

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

3/13 PMINPL(I) Mini'num 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 NINP(4) 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 (II,F5.0,2F7.0,515) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type V4
NTPLOT cards required.

Word /Last
Column Variable Description

1/1 INP 2 indicates a volume temperature plot card.
2/6 TAXISP(I) Length of temperature axis in inches and also

number of numbered subintervals along
temperature axis (2. s TAXISP(I) s 6). If
0.0 is entered, limits and intervals will be
calculated by the code.

3/13 TMINPL(I) Minimum temperature axis value.
4/20 TMAXPL(I) 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 (II,F5.0,2F7.0515) - - - - - - - - - - - - - - - - - - - - Card Type V5

NFPLOT cards required.

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. 5 FAXISP(I) s 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 (11,F5.0.2F7.0,1015) - - - - - - - - - - - - - - - - - - - - - - - - - - - Card Type V6
NDPPLT cards required.

Word /Last
Column Variable Description

1/1 INP 4 indicates a pressure difference plot card.
2/6 DAXISP(I) Length of pressure drop axis in inches and also

number of numbered subintervals along pressure difference
axis (2. 5 DAXISP(I) s 6.). If 0.0 is entered,
limits and intervals will be calculated by the code.

3/13 DPMNPL(I) Minimum pressure drop axis value.
4/20 DPMXPL(I) Maximum pressure drop axis value.
5/25 NINP(1) First volume number for first pressure difference (re-

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

quired).
7/35 NINP(3) 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 pressura 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 (11,F5.0,2F7.0,515) - - - - - - - - - - - - - - - Card Type V7

NC PLOT cards required.

Word /Last
Column Variable Description

1/1 INP 5 indicates a force reference plot.
2/6 CAXISP(I) Length of force reference axis in ,

l inches and also number of
subintervals along force reference
axis (2. s CAXISP(I) s 6.). If <

0.0 is entered, limits and intervals
will be calculated.

3/3 Ch11NPL(I) hiinimum force reference axis value.
4/20 Ch1AXPL(1) hiaximum force reference axis value.
5/25 NINP(l) 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)

htoment Reference Plotting Information (II,F5.0,2F7.0,515 - - - - - - - - - - - - - - - Card Type V8
NQPLOT cards required.

Word /Last '

| Column Variable Description

|

| 1/1 INP 6 indicates a moment reference plot.
| 2/6 QAXISP(l) Length of moment reference axis in ;

inches and also number of
subintervals along moment reference
axis (2. 5 QAXISP(I) s 6.). If *

|
0.0 is entered, limits and intervals

| will be calculated.
3/13 Qh11NPL(1) hiinimum moment reference axis value.
4/20 QN1AXPL(I) hiaximum moment reference axis value.
5/25 NINP(1) Number of first moment reference

i 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).

3G
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APPENDIX D

SAMPLE PROBLEM
OUTPUT LISTING

4

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
olculated results. Calculated results for times >0.01 s and <0.1 s are omitted..

s

*

LIST!nG of INPUT CanD5

COL-5 10 15 20 25 30 35 60 45 50 55 60 65 70 75 80
S w it PaoettM

7 8 0 0 0 10 0 0 0 0 -1 i 6tm !=T'

100 1 1 0. 1. .001 .05 6th TIME
.05 .001 10 FITM 1

1.to 3.t 5 O. O. O. V1

i::: 1:|1 h00.
'

: & & & 1;
1.699 1.t5 300. O. O. O. V4

$ 1.699 1.t5 300. O. O. O. V5
7. 369 1.t5 300. O. O. O. V6

1.to 1.t5 300. O. O. O. Y7
1 1 2 0 0 J 1-1

.5 - .5 1. .5 1 O. O. J 1-8
3 2 3 0 1 J 2-1

.45 0. O. O. O. O. 4.633 J 2-t
i 3 2 6 0 1 J 3-1

1.269 0. O. O. O. O. 2.602 J 3-7
3 3 5 0 1 J 6-!

1.269 0. O. O. O. O. 2.602 J 4-8
3 4 5 0 1 J 5-1

45 O. O. O. O. O. 4.633 J 5-7
3 6 6 0 1 J 6-1

.625 0. O. O. O. O. 1.201 J 6-5
3 5 6 0 1 J 7-!

.625 d. O. O. O. O. 1.201 J 7-7
1 6 7 0 0 J 8-1

.5 .5 1 .5 1. O. O. J 6-F

.% 1 O. O. v1Jtt J2

.02 .085 .565 C. O. viara J2
0. 1 1 JV2tC J2
.02 .065 ,$45 O. O. Jv2Fa J2

.

.5 1 u. O. v2Jtt J2

.02 2.005 .545 O. O. v2 ara J2
0. I 1. JV1LC J2

$ O. O. JV1Fa J2
6.45

.02 .085
O. v1JLC J30.

.02 1.5 .6 0. O. v1JFa J3
0. O. O. O. Jv2LC J3
.02 1.5 .6 0. O. Jv2Fa J3i

0. O. O. O. v2Jtt J3
.02 1.5 .6 0. O. v2Jsa J3
0. O. O. O. Jvitt J3
. 02 1.5 .6 0. O. Jv1Fa J3
0. e. O. O. v1JLC J6
. (.e 1.5 .6 CL 0. vi>Fa 44

O. O. O. JV2tC 46
6.Q 1.5 .6 0. O. JV2ra J6.(
0. O. c. O. veJt.C J6
. r.G 1.5 .6 0. O. v2JFa J6
6 ru c. c. avit( J4

'(9t-5 to 15 20 25 30 35 to 45 50 55 60 65 70 75 80

'

J
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L15t!NG 08 input CaA05

Cot-5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
.02 1.5 .6 O. JV1FR J6.

.}_ 1 O. .

O. v1Jan >$
v1JLC J5

.U4 2.085 .545 .

0 0. 1. 1 JV2LC J5.I4 2.fA 5 .545 O. O. Jv2fs J5
.i' 1 O. 0. Vi>LC J5
.02 2.(25 .545 0. O. v2JFe J5
O. O. 1. 1 Jv1LC J5
.02 2.fA 5 .545 9. O. Jvire 25
0. O. O. J. v1JLC J6

'0. O. v1Jte J6.02 1.5 .6
0. D. 1. 1 JV2LC J6
0. 6. 1 .5 O. Jv2re J6
.5 1 O. O. v2JLC J6
0. O. '. .5 0. v2 Jim J6
0. O. 1 1 JV1LC J6
.ie 1.5 .6 0. O. Jv1fa J6
.5 1 O. O. v1Jtt J7
.02 1.5 .6 0. O. v1JF4 J7
0. O. 1 1 JV2LC J7
0. O. 1. .5 0. JV288 J7

5 1 O. O. v2JLC J7
6. O. 1 .5 0. v2are J7
0. O. 1 1 JV1LC J7
.62 1.5 .6 0. O. Jvita Jr

2 10.607 tm 1-1
225. 135. 90. +1.250 +1.250 -1.5 tm 1-2

2 10.607 7m
{2

1
1 55. 65. 90. +1.250 -1.250 -1.5 im <-

3 10.607 7m 3*
45. 135. 90. -1.250 -1.250 -1.5 74 3-2

3 10.607 Fm 6-1
65. 45. 90. -1.250 -1.250 -1.5 #m 4-2

4 10.607 im 5-1
225. 135. 90. +1.250 +1.250 -6.5 sm 5-2

4 10.607 im 6-1
135. 65. 90. +1.250 -1. 25 0 -4. 5 im 6-2

5 10.607 tm 7-1
65. 135. 90. -1.250 +1.250 -4.5 tm 7-2

5 10.607 FR 6 -1
45. 65. 96 -1.250 -1.250 -4.5 Fa 6-2

6 19.655 FM 9-1
%. 9 '.t. O. O. O. -6. Fa 9-2

7 19.635 f M 10
90. 94, ilu. O. O. O. rm 10-2

'

l 5 3 mr e -+ime
I a 1 FA)'

O 21 $uRF
5 6 ral

|
1 2 3 6 5 6 7 e a2 sunt

Ur-5 10 15 20 25 50 35 60 45 50 55 60 65 70 75 80
|

|
r

|

|
|
'

t!5fl% 08 Imeuf Caa05
I COL-5 10 15 20 25 30 35 40 45 50 55 60 65 TO 75 60
t u 4 Fe3
| 1 2 5 6 a3 Suer

a 6 FR4
5 6 7 8 R4 SueF

l 2 2 FR5
! 9 10 #5 Suas
i v 1 mm1
1 (i 21 Suef

9 6 me?
1 2 3 6 a2 sunt,

| t 6 M3
, 5 6 7 8 A) Sue 8
| 1 0 1 1 2 1 6 200 1 1 5 0 plt Inso

. 05 5. ?! SCALE"1
.

6. n. O. 2 6 3 5 6 PRES PLT
3 0. O. O. 1 2 3 6 Floid Pt'
6 0. s.s 0. 2 3 4 5 6 7 DPA5 PLT
5 O. Q. O. 1 2 3 4 F 08 C 1P'. T
5 6 O. (s 5 FORCl i
e fs 0. O. 1 2 3 mom 'i . T

f"X *5 in 15 20 25 30 35 'O 45 50 55 64 65 10 75 66

i

i
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Interpretation) and Labelling of Input

!A#tt 780SLtM

NUM6EA 0F YOLUP45.................. ?

setPet a C F Junt f l % 5. . . . . . . . . . . . . . . . 6
. esumefa Os ((+wat1510tE Juk(f!041...

NupeE A Of PE A T $ 14r 5. . . . . . . . . . . . . . .
sapeth 0F 6L0wb0 wet VOLUPES.........
OsVPeER Cf f(4(EM*Enf SURF A(E $ ... 1

', Paluf PaE 55Unt Ot t reathCE5.........
51As(M ( M D 3 toa # E S T A8 7. . . . . . . . . . . .
an. pees of MAA1 MUM Pa t s $uS E !........
hew P400ttM (* PeogtEM ssUMEER......
Uu!I (Ossyt# 510se + 6 A5 f t A6......... *1
PLO f f l esG f t A6. . . . . . . . . . . . . . . . . . . . . . 7

pas! MUM e#JPeta Of TIME IkCAEMElif5.. 1 (51
f!ME IN(etM(af (Ossf4 L ............ t

asUP9E# OF f!PE 1mittv4L (401...... 1

S T Ap f 1 % T 1 M( . . . . . . . . . . . . . . . . . . . . . . O.
M As ! *4JM ?!Fl....................... 1.f8'(f ff( * C8 '
MAAIME ALLOh Aett f1F4 !=r.pt>.E4f... 1. ftA((((-01
MA$1 (* 8 6(! Sus t f a Ar.f t0si... .. . .... 5.(ss((s(.y}

InfEavat two firt Ilr4 ffEP ?>'few+T=Artt! MEAT sth 5
P#imt FREGuth(v FAlmf FAfGUEhrT

1 .($ffA .f(J1CufJ 10 99999

WAUPI lhf 08'rafl%

ar! VOLUME PREl$UR( f(P([B ATUS( ${(, 0.UP ! k] IT $f(AM PA$$ b Af(R P,A$ $ ]* .

1 1 1. f.f ((((( * (R- 3.fGJ EV(* C6 .WI(Of * 02 (4 0 (b fl

i
2 1. 699ft t'( * f.s i 1. (I ((s.f( * f 6 .f)(f(E(*02 6. b. b. b

1
5 1.699ff((*f(s 1. ((f(Is ( * (6 .f((f0 (*(Q O. (4 b. A
6 1.699ff E (* ff s 1. fl f f(f( * (6 offf f f'f( * (4 b. f.4 0. b
5 1. 699(if( * (IJ 1.ff fie f(*(6 .((8M((* 02 6. O. O. A

1.(Off((*f .(fs f ff(* 02 6. 6 O. A
1.I.O (fff*ft49(g e(*(fi1.fd isf((*l.6 ' .ffff4(*b2 6. b. 6. b

A
i 61 .

T

10f A8 WAtPE !$ * . 2ff((J133e$rf(* 07
,

r.t =( t at JUserf tw Intve=Af104
'

=> =Jun nyt er/2 sti IJED
AA( A tetr 1 2 (ste 1 2 tut. 21 tet. 21 M0(+v Mutf. tra

1 1 1 2 0 0
5.cs ((a s ( .m 5.Is (vs a ( -o1 1.Is ((f(( . rf. 5. (sv.d.((( -(4 1. is a ((i( * I(. f. C.

! i ! ! ! O 1
! 6.v s e (s (-.4 f.. 6 0. O. O. 6.e 3 3ce.f t. (s .

t 3 2 6 0 1

1,I6 h a s t +isi r, r4 0. O. ?. 2. 60Ff(( * (i.
6 3 3 5 0 1

1. 2 694.s e e *((: 6. O. O. 0. 6. 2.402(aff *(si
S 3 6 5 0 1

,

6.5'Ve (s t +1 0. 9. f., 0, (, 6.633(aft.ry,|
e. 3 6 4 0 1

4.15e(s(++ r. 6. r,. O. O. 1. 201rfs:(* ff
7 3 5 a.- ( 1

a.iiidss( tt G ' ?. 6. O. 0. 1. I01(fM * (fi
4 7 (. 0*=

j 5.'s e e s s (-' ri !.'es.e st 1 1.i n s io s t. 's 5. . e s . e . ( - 1 a.isss(eg..e ( (.. . .

|

;

.

4

4

39

.

t

r . , , --r ---



;

I
i

Interpretation and Labelling of Input (cont)

TOTAL JumCil(* AAE A 15 - .5644000rrJ;0((+ 01

TM( hum 6Es Of 0(4a g(15 ustCTED !$ 0

e6. Of JWC5. atautalis6 Lost (Of f t. OttsIt! !! 6
Junti!(* L0$$ C0 tift (Itht effAIL

MutfE * FRIfA * Leis 6f / O! ANY * MISC 1 A!!(2NJ watet Ste * CC*Te * Mulf( * EuPAN **

*J ': ( d#11 E1@, 8' ay0Rf8 tK[|8 ?:5[8 :$M8:3!{8 :Mif8 M|8 f3|85

1J 651 ui i.auO 1.(nai . x0 .25 n .n5(O auO aue
1.~$1651

-

.50re.O 1.or.Oy; 0.COVO 0. Mao .020ro .re5C6 .54500 OK(.O (fuYu/c 3- J .

4 2- J .05MO 0.MorO 000r0 0.00000 uno .02roi 1.5(UO .6&re Orao
s) (sne rs Ofi .rQCu s5 1.5(40 .60XQ (o to M(i.rs_s s (''

o ts;

i J 2 .05rAO i.O s s.O yx(t-

t - 6 .r60 e i O ui O gi ii.<tte ogo aun von .02(gi i.srun .eani)J 6- s .(60 0 (Us/> C00rC (M(O (u ts; .(GrXO 1.5tuo .6(RO Mrs.O 6 (s(s 0
4 I- > .050 0 0.0f 40 0.t.00re grOO Mff0 .02MO 1.500 0 .6rOY> 0.Of(O 0.rt(gi

t .05rs o 0.rus(O O.uXO Oro O MO : WO 1.50VO .6CO'O i.O f s 0 0. 006J - 5 .r6rs o 9.Ox(.Q ysyn 00ayi rs 0: Org 1.5if(O .6ruO (san 0, OA>
.

6> -
.

4 5- J .(6/s 0 0. U O.s l r.O.s.s; MO's) df 0' , I.OJ 1.5iAYO .6(0.6 Ou6 Ai. fs 0.

4- J .576 1 .5rgO 1.ororO 0.Orne 0.(rJ(O Or0 .(e s .565rO orgo (urn.

4 1.Jt1 0', resY, rt rfrIO 1.orftf> ri rsYi .re s (O ruso ruin1.(rto/;
u(6,

J -
. .

5 1. 16 1, 6 (#6 EMac t.Muo 1.or(s . r.e 5 i ch (ny(i es(s o.J -
. .

yx .25m m tau, (s us ,5 5- J 75 . yy, i.uno 0.au ni 0.o no ..

tJ ': i 1: fS: Rf M 8 M<1 a[[|8 t % [8t,. E 8 : 8 1:rdF8, 1.a(sV6:28 &WPE8
2. de.2s , 6.as u; on 1.auO atui o. un uyy s ui .s<ue cys0e>-6
1 > .50fC 1.tXUC 0.Roro 0.Co ro (A XO) 6 0Xro 1.( .$(go (s u s e6 t- J

? 5- J .55MO .5&OO 1.yorO 0.URO 0.140 .020r0 1.5CUO .6yr0 ryyts 0 0.asui
7J - 5 1 rf 9 O Ms a s O Q. ifo o 1.ru s s 0 1.rOyo

0.(e((O 1.$rOXi
.6&fC IA O e s'O 9eaO.r

? J - 6 1.ks s O 6.0 OX' rAya s.O 1.rfo e 1.CO o; OXO (t rysfo 1. yrs O , (o o rs a s 0
7 6- J 1.i s(s o .50(n 1.rsgro 0.i t t uXi 0,rs o n (i.0.r(O fics sfc 1.(O(0 . co s's i.cr e s t

6A5 INfMNAfiter
6A$ ((*$fAMi ( $UE F

1. O. O.
? 0. O.
3 0. O.

Uhtf 5 U.*VittlO8e f 4(1%5(U$f ts Uh!T! 70 et Uh!T1)

e A4 Artif A($1 Vielf1) VAat

MA55(KG)............................................ 1. Ce ff.(s'( * re i
Art f A ( R * D . . . . . . . . . . . . . . . . . 1.rfl e sA * if'........ ..... ..c...

Au> f t e D . . . . . h. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1. MOf (( * W'

H t $$iAiU S 4:N/4 c 9.r(Is s s[( s is i....... .........................
( ht K Y ( J 1. . . . . . . . . . . . . . . . . . . .

1.rf((IIX"rs)=
s......................

oas f.(*11Ah1(J/*6t*)....................... 1. rf a sXe (*........
6A! ( SU6 f(J#r6se)............. 1.rs.e s s e (.s s;..... ............
if4 . 10 A65. (D(f & (+ *).............. O._ ...........
TE:4. 6 ATIO (.(., b(rs, e it,tr. t.)....... 1.s.s t e s ((.i s;.......
tIA(n.-1)..,.........,............................. 1.(s is a ((. (s
V a 9,( VTmuM ...............,, ..... ........... .. 1. t's'(f s s ( . ' I
i.8'#.4 bki. (0(sf.(ms 9 ........ .. . i. .'e s e s s e(.'s1.1,s f's'8 8 (' e'

^

.......... ....
M AT !!w Ap( At w it......,......... ...............

.
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Interpret ation and Labelling of Input (cont)

t

ataf $1mm (00e01mAYttM)............................. 1 r00r10rt (O
w( A f 51 er. (OmonC . t w im ie ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. nXv1((ge(f)
Mt AT $!=K ((m$. ( r6 sM )) .
wt a f 5; me ut a f 6E N. ( w /* d. . . . . . . . . . . . . . . . . . . . . . . . .

1. 00f tX(( * 03

i.ff0fif(E'j[In
1.COYf((* O)......................... fi3CE M. f. (Of f t. (%D. L AT E R ttMi f Mm) . . . . . . . . . . . . . .

ICE M. f. (Of f f. A E f . v atut ( J il /M * 2 t*) ...... .. . . ...
1.(((X(U('

(E o
fM CE(m)............................................ i. IXi

F M f f M*( a f # f AO* * 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. COX((('(0t

l N.* tn f L t hit p( M) . . . . . . . . . . . . . . 1.OX(((t*(O.....................

?>( NUM6th of 00Um0MT (040!? ION (405 DFECffp !$- 0

! f(*CE Momtaf $UA8 ACE D AT A

A*RES Mt fMOSE f AOM (ACM PO$171vt C00celmAft Ut! 70 fut 50kf ACE FMCE YEC19.
bletCTgre (05 tut! et fp0SE FM fat Af*RE!.
N(*ithf EMS et fat staf ACE ME A CENTR 01D I-T-2 (C90!nAf t LOCAf!(e.

$ Uni ACE V0tuMt $URfACE Am6ttl eta (CTION (051m($ MOMEnf ers
j mMin es; Meta #EA E T I E T l X Y I
| 1 1.0607E+01 225.00 135.00 90.00 .70711 70711 ,0X(O 1. 5((E+00 1 QUE+io -1.5ffu t*fAi

{ 1.f o07E * 01 135.00 65.Cn 90.(O .? 711 1. 50ft*00 -1.50ri g. cal

. P)V11
7 .0f fXO

-1.5'JE + 4>1. 51E* f.91. SC(E*fo -1.54Yt* fe.'/. 1.f6 (* 1 65.ffi 135.00 90.00 7 11 711 .0 000>

[ 4 3 1.06 (* 1 65.CO 45.CO 90.(s) 7 11 70711 .(Ki(O -1. SOCE.Ori
5 4 1.(6 Ee 225.CO 135.00 90.(6 .7 11 .70711 .06U(O 1. 50(E*C6 1. 50rt.c0 -6. 5(p s t * 93

-1. Or e. -1.5Cete.o;
(O'

A 6 1.(607t* 1 135.ffi 65.00 90.00 .? 11 70711 .(if00 1. 500E*CO -1 (CE*(O -6. Sis u (* f8)
f 5 1.re07t* 1 65.(O 135.00 90.9) .? 11 .70711 .rfyx0 $rfg+rio 1. SC(g.ry3 -6.5(((e.9?-1,

50f t+(O -1. SO t+ffi -6.5csyg.rym 5 1.CO (* 1 6$.00 65 9 90.Co 7 711 70711 .rs orO -1
4 t 1.96 SE* 1 90.00 90.uU 0.C6 . XXi .f((00 1.M60 0. (s. -6.f t((t*( i

10 r 1.96 5t+ 1 90.(O 90.00 180.r0 .(Ox0 0 0r 0 -1.Oxt.O 0. O. O..

mUMBER Of f%Cf effE#tm(ES...... 5
muMEtt Of MCatti PffEEENCt5..... 3

F0Ef.t-MOMtat attgalm(t !=70 *

|
Eust Att (tt>En1 40.(mO mt.E=T! fit $ SUni A(f NC.(m!)

10 #0att-M(atmf Ar.(O;mf tw

| f a anstetm(ts wise, * ms, -mts -ms A=o st= 0 *t ans + Att ns.

Fon(E ptitetect ImF0amatt0m

fM(E NUMetti

' 6(f tatmr. Of Etim(mf
wjMett ((*eontet ti.tr(mil *Mie t t)

1 -I 1' O i
2 s 6 1 2 3 4 5 6 7 8 '

3 s 6 1 2 3 6
6 s 6 5 6 7 6
5 Z 2 9 10

MCetti atigagm(t Inssakart0m

wetmi muMEEn.

atftsth(t of (tt*tt'
sent6 (C**0m(mi Ettwt=T! wH 6( 9

1 7 1 0
2 v 4 1 2 3 4
3 7 6 5 6 7 8

AAE A INPUT (MtCR

| TOTAL AttA #E$1DVf5 TOTAL
FR ACTIONAL AAEA RE$]DO($ .l x v I utA a v z

I

-2.0080E-10 -5.07421-10 -4. 3360E-10 1.2413t+02 -1.6177(-12 -6.Ql?9E-12 -3.49321-12j

PLOT Cosefa0L = f

i

!
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Interpretation and Labelling of Input (cont)

PL0ffimG DATA

NUsef a of VOLUME PEES $URE PL075......... 1

NUpeft OF VOLUME TEPPEReflSE PL0fl...... O
msein of JtAs(f!04 MASS FLOW G ATE PLQfl. 1

useER Of PEES $URE Ot f f EREm(E PL0f 5..... 1

pa pet e Of F OR C E Pt 0 f 5. . . . . . . . . . . . . . . . . . . i
4 DEER OF MOMEh? PLOTS.................. 1
NLpeER OF SPECI AL VMI ABL E$ $AVED....... 4
mas!*tJM msef t of P01mf 5 TO B( Pt0TTED.. 200
fvPE OF TIME Pt07 1-t t hE W 3-t06...... 1IPOINTS SPIPPE0 PEI Polmi PLstTED........ 1

PLO T S T MEWX F R E QUE 4(T . . . . . . . . . . . . . . . . . . . 5
r>[0 feet Im01(Afw..................... O

M1418t>M TIME FOR PL0ft.................. O.

.50fq* v1MA819t>M T I ME f M PLO15. . . . . . . . . . . . . . . . . . 1
f l ME AJ I $ L E nr, tw. . . . . . . . . . . . . . . . . . . . . . . . .50ME

votUME PnE55UaE Plots
M OT NUMeEn VOLUME 5 70 et PLOffE0 TPl4 TMAN V Aill LEm6fM

1 2 4 3 5 6
0. O. O.

Juh(TION MASS Ftow a ATE 81015
PtOf msMett atestTIOn$ 10 et PL0f fE0 TPIN TPAI V AJ!$ LEw.fw

1 1 2 3 6
0. O. O.

Pet $$UAE DiffEttt(E PLOTS
PtOT NUMete flest bP EECOND be tutap (A F oun ts* te FIFim DP

@ETWEEN effwfEN GETwEv PEihEE4 EEThEEN
V0tumE5 VOLUME! VOLUMES VOLUMES VotUME5 TMIN ?>AA vas!5 (EW TM

i 2 3 4 5 6 7

0. O. O.

806(E Ptots
PLOT mjM0E6 #EFE6Et(E$ TQ (E PLOffEh YM!h gras v AA!! lev.fm

1 1 2 3 4
0. O. O.

2 $
0. O. O.

MoMEnf Ptof5
Plot tw eEn aff EsE>(Es T0 f t PL0f fE0 TP!4 VrA3 T Ag{$ LENGiu

1 1 2 3
0. O. O.

SAMPLE F#0eLEM

TIME + 0.000000 total !=CaEMEnts 0
flPC 1h(.= .(01000 , COMPe ED wifM -

VOL TEMP PRE $5Utt $fEAM M4$$ FRAC WATER MA$$ FR AC GA5 MA$$ f44( TOTAL MA$$ Imi ENERGT VOLUkF

1 .0000E * 02 3.000rE+05 0. 0000 .0000 3.4884E+ 06 1.0000 3.4884E* 06 6.7100E+10 1.0000E* 06
2 .00COE+OP 1.00n0E+ 05 (n;rO 0000 1.7430E+00 1.0000 1. 4}0E*00 5529E+04 1.4990E * CO

t :8888|:$' 1:813:8!
3 .On00E + 1.0000E+ 05

$J00 88881:it|81:881:88881: tM:88 :lig!:8' 1:188I:R:
0000 1.7430E+00 1.0000 1. 430E * 00 .3529E+(m 1.4% 0E*(O.

38
6 . + )2 1.0000E * @ OfrO 0000 8.59 OE+QO 1.0000 8.5920E+00 1.6527E+05 7. 3890E + COi .. + 02 1.0(a;0E+ um 0000 0000 1.1628E*u0 1.0000 1.1628E+ 66 2. 236?E+ 10 1.Onott+(e

707. MAS $. 4.6$123E+ 06, Y07. EmEeGi- 8.94670E * 10
TOTAL BLW DWN MA55- O. , TOTAL BLW Dwh ENEAGV- O.
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Interpretation and Labelling of Input (cont)

Jun v! VJ AstA taf LOSS K taf Loss K (Mort $fE AP(M/5) te Af t#(M/ 5) G A5(M/ 5) TOTALEMIS) Ent#6f(tm/5)

"("**"* ' :"* 2b i 1:M31:96%|21 1:M:JMo'i' &,

3 e 4 1. 49(E + ' ..(.fjo[.E -6' 5.00mE 0. .

4 J 5 1. 49(E+ i.
'.()651 E

$. -02 40 .000E '

I 5 4 5 4
1 .

'

1.00m.2so
.1 5E+..r. 1

.

96 .a6. ,o .

!91:M iL:M31:M:s| . -

0

C08 Potent FORCE-M0Memt 0ATA

sunFA(e V0ttpet $URF A(( 04(E5 moments
; musein murett Ap t A a i 2 I T 2

l -1.9163Epi 1.06070E + -7.5003t+05 -1. 003 *05 -5. 420> t o -1.1 50E* 06 1.1 OE+(6

1:' 133. 1:1 '"3 1:llit! 4.i 1: R: , i: : ?: 2t!: 8 1:t $1 3 3
a*b -11 11131:in!!3

O.

1 1: 3: :?: t. l+i:058 t.; $(+13 j:
7 + $.i. m. 7 : ;!:. + o

) 5 1.06070E + 1 7.500SE*05 -F'. 3f + 05 -5.4207E-06 . FS1E*Ce 1751t*(e 9.5614t -#'e
6 5 1.Ob0 FOE * 01 7.5005t+05 7.5003E*05 -5. 420? E -(6 3.}751t+(6 -3. Sit *fe O.

| 9 6 1.9635(E * 01 -1.(0354-05 -1.00351-05 1.96 }5t+ 06 -4.02071-05 6. 07t-05 6.
I 10 7 1.96350E * 01 -1.00354-05 -1.0035E-05 -1.9635t*Ce O. O. O.

' TOT AL f oett-MC*taf DATA

#0 ACE 5 assuttant Mont=f5
a 1 2 R E v I

I *2.0058E-05 -5.0721t-05 -4.3362E-05 5.45431-05 -1.5215t-(* 6.0132t-05 -3.!!26E-M

#0att etitetett DATA

! foe (E mureft
i AffEREm(E Of efftetm(t
! * peta ((* 0mEmf (Llataf5 F04(E Afe;LE

1 1 1 -2.00578E-05
2 I 8 1.11759E-(2

l ? I 4 .F2529t-09
| .72529t-00

MOMint Afft#EmCE DATA

i MOMEaf moreER
i AtfEREn(E of atFEate(E

80 eta ((w0setti (LEMEnf5 MOMEnf AN6t. 8

1 T 1 6.01325E-05
2 v 4 -2. 2551 FE -(a
3 i 4 -4.47035E-08

!

i

:. .

:
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Output

?!M(a .001000 TOT AL IN(REME4f te j

*

D v LJME 1 DMA55/ MAS $+#Af!0
1fK0 EASED 04 V0ttPE Q DPets/ Pet 5=6 Af10.@1000.uu Baste om Jun(in v .5:0Lr50=t( SPtto

.001000 eatto On atm in 0 (Oeng5510m wavt

VOL ftMP Pat 55 tat STEAM MA55 f e tc watta MA55 f R AC GAS MA55 f a AC TOTAL MASS !=T tht#GY VOLlet

i .0000E + 02 3. * 0' 0 0000 0000 3.4884t+06 1.0000 3. 468 +E * 06 6.Fiorg+10 1.0nrn+(e
0000 2. 1.0000 2. t7E+00 3261+ i. 6990E + 002 1626E+ 1 @ 0. 0000

E.1.Di67t+001:?!H:$i.00001:"* 1:18|:88ip!: 1:2:
re'OE+ 1. 4 JE+ 00 529t* i.4990E+(0g .000rt+ 1. * 05 00nD

9 :gi 1:
8&*0 a a08 tM:s 1:E td H:s 1:llJ!:PO hY!3:p5 : :s

41: 8 s 21: 8 8K00m:

(MG Im TOTAL MA55 0. , total th(RGv 0.
10fAL BLW DwN MASS- O. ,10f AL eLW DWN [hERGT- O.

i

Jim VI VJ AptA ENT iOSS K Est Lost u (Most 5fE AM(M/53 W ATEt t M/ 5) GA5(m/5) TOT AL(M/5) thERGv(EN/5)

i 1: Pal 8|11 l.:W{' g:.:$ 25 i:5Y6|:2 .i:fI4!:$ i:E:85
't 1

} 4 i. aa+ 00 - . i. 372w 0, 1. 2m 1.6aue

i
$:ittl|:12 $:itill:11 i:$

1: 'j?.it4i: E:*' :5 4

9ti!39. 6 9t: $: u Ti i. :o -2.euse-Ofi2.weet-e -2.L95E+
* *i 1- 1:

-

i
*.

(0 90h(NT 70att-MOMENT DATA

ST,'4!! t.",e! 5 * 4 15 'T'5 ""|''5I ,

2 i.0 072
1 1 1:s8'78|:eri tinn3 J:l'an3 4:tWgn g -i.; dis:s 1:g72x-2.33 74 dis:s tuh!3

. ioa+ 05 -9.i o s e 6i 72x. i.i

ie i;
i ! 1:s8?a:81 J:is!!:s ?:is!!:s :t:t!8?!3 -' Sil:s -':llin:s -t94.uc
6 4 1.0bO70E+01 -7.500M+ 05 7.5g0M*05 -5. 4207 t -06 751t @ 751t+(e -9.5814E 4
7 5 1.06070E * 01 7.500M * 05 -7.5uuM+05 -5. 4207 E -06 - 751E*re 751t+(e 9.58,4E 4-

1.Ory(4 + 0, 7.5005t+05 7.5005t+05 . 42 E4 Sit +re - SIE W 0.9 5

4 9 i: 4 3181: 81 :1:511!3 :1:21113 1:n[il:st ''* t o"*
8:

TOTAL foett-*e0MEnf DA?A

fo#CES et sut.T ANT mMEhf5
a Y Z R s v 2

-3.2973E+ 05 -5.2416t-05 -4.576tt-05 3. 297 M* 05 -1.547M -r6 4.946r(+ M -4.4659E -05

708(E REFlater.E DATA

et E (t atsteEnct
Numets COMP 0 ment (LIMini! F0e(E w,L t

i I i +3.29734E + 05
2 a 8 -3.29734E+05
3 1 4

g:.p734E+05-i E!3t i i
MOMENT a[F(REN(( PATA

-r ,,uM.E.

COMP 0mEnf ELE mf5 MOMENT WAE
, , i 4.94602 05
2 * v 4 4.94602t+05
3 7 4 -4.47035t-Os
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Output (cont)

itME .002000 Total InCatMthisa 2

N* #
1 DMAS$/MA$5:4 Afl0

.001000 eAsio 0m V0tuME o DenEsipeessaATI0

.001000 EASED 04 JumCfm 2 .5sDt/50m!C SPtto

.001000 8ASED 04 Juhtin 0 ComeE5510m wAvt

VOL TEPP PR E15W E litAM MAS $ A AC waffe MASS Fa AC GA$ MA$$ FR AC TOTAL Ma$$ thf EntRGT VOLUME

06 6. 7100E * 10 1.00rra.06+ 3.0000E*05 0000
.0000 3.4484E+06 1.0000 3.4484 0.00.85999 04 1.4990E * 00

1 j .

2.2696t2 . 50 1. 4220E * 05 0000 0000 2 26960 00 1.0000.

f:ula:s 1:M 1:UE'::$ .43869$ 1.4990E*00
1.750191,7 Oieg 1.0IXC3 . D 1.0060E +q

1: 2 1:?!'' :ljp: 1:tus:p1:|a:00; M:
9[::E:41:M: s 1:bil:?0 i:M:sc 5 i:M|: &

(MG IN TOTAL MASS -2.98023( 4 , total thtR67 0.
TOTAL etw owN MA55- 0. , 70f AL etw DwN Ent#GT- O.

JLAs VI VJ AAEA tai LOSS K ttt LOSS K CMost STE AM(MIS) W AT ER(M/5) G A$(M/$) TOT AL(M/$) (htR6T(tN / $)

}}e l1:M :9m|31:pXM6V(: 25 & & i:?p666 i:?p|: 1:Wi2!:
4 1.490+ 5. NO 4 4660 1 4.622M*06.

4 3 1 + 5.(00m NO 7416E 7416t 1 3.9591E * 06.

5" g 1:E!:s 7, : Ital 10 :!'!!. ':F3!:2d|t6 1: :

91: m ' 1: 1:M|:s : -

1:'41113 1:'d111 1:ini!3,

8 ..c1

CO * 0mthf FOACE-MOMENT DATA

SPA,'4!! 3"."E! 5*J'i' 'T'5 "v"'5, , , 2

s ils' ,a.$i
-i.066.e.

-1.0666E.m -r.'*''33 :!:Wi a'1:!*?t.i:s. 1:i,*'t,!'!3 t!''!!"!3"
'- '* '- ** -' '; i.1

! i.. Ora. 1 1: M 3 ',: M.5ze 05 -i.il 8ea3: !1

7.54529 05 r.5 5 2t 1.i31 E.% 0.

1:s$s:' :|:l!|i!3 i:ll?il:s :lig;JIO 1:titt!:s :titt!:s 2:W|3
4 3

1:#ils:' :1:21113 :i:silla 1:#lli:s t|jil!3 :|3:|ji'!3{5''"''
! t e.

i I:28s: ?:!sil:s 1:ist!3 2118|0 1:.
'' *

t "''' O.4 9

TOT AL FOACE-MOMENT DAT A

F0 aces etsvi.tAnf w)pEki:
a v 1 a a v I

-6.4149E* 05 -5.4116t-05 8.5563b03 6.4149t*05 -1.5 714E -rs. 1.0145 t.g -5, pre sg. s

F0att etFlet=CE DATA

kn(tat eEFEstart
humett CON ONENT ELEmitf5 FO*CE ANGLE

1 1 1 -6.41494t+05
a 8 -6.41494E*05g

: 1: inn:"

5 2 2 8.60f66t-03
4

MOMENT REFitENCE DATA

R NCE GEff8thCE
NUP9t A COMPONENT (LEMEhf5 McM at Av>L t

1 V 1 1.014569 06
i 4 9. 36fA 9t * 05g

. Y 4 7.84528E*06
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|

|

Output (cont)

! -

|

! TIMt. .010000 70fAL INCatMENTS= 10
| f!ME Inf.s .QQ1 , CorraAEe wlfw -
t .wi BASED ON VOLLM 1 bMA55/MA55=#Af!0,

j .@) BASED ON VotUME 1 DPRES/ Pef 5:4 A140
i .wi BASED 04 JuhCim 2 .5s0Lt50NIC SPIED
i .001000 EAsto CN JUNCYN O COMFaEss!ON wave

| vos. TEMP Petl5URE 5ftAM Mall R AC WATER MA$$ FR AC 6A$ MA53 Fa AC TOTAL MA$$ INT EN(R6v VOttPT

l 1 .0000E * 3.000fK+05 0000 1.4884E+(6 1.0000 S.6866E+C6 6.7100E + 10 1.U (irt de.

J.9470E.00 1.0000 P.9670E MO t.070E.0 05 1.699(t.wyi. 345D 1.8252D 05
.OriUO)164t+ 1.3501E+(6 00rW 0.1286D 00 1.OroO P 12880 9) 21D(s. 1.699(e r0

8.9{62D 1.699(t.Co163D 1.6966 D 05 0000 P.2911DCC 1.00C
P.2911Dfo 17356D(6

1c
5 1485D 1.1559Df6 Of 00ro ' 9197te(O 1. 0f '.9197D (0 t* 1.4990E

1.95??E*f6 f).OKO Q.Gir9 8.8773fMO 1. 00 8.8773D(O .( w W 6 7. 5e9re .40
.

6 .0566D 1 (r
ttfM * d5 i10 flu 0 v.0Lw 1.1628t* J6 1.01 1.162eD(o .2367t*10 1.iAu s t *i r-1 .000 0

Cui IN TOTAL MAS 5 -!.960461-(8, TOTAL EmERGT -4.862811-06
TOTAL OLW (vN MA55- O. 70f AL BLW DWN FNERGT- O.

| Jtps VI VJ AAtA NT LOSS K tsf LOSS E CnosE STE AM(M/53 W ATE 8(M/$1 G A5(M /1) TOTAL (M/5) ENER6T(EN#5)

1
i 1: uJi :741 ' 1:8W51:88 %'

i:?i"l:$, 4:?iTil: i :'It#!:2. 69u. 7!.4..iO2Dg4..i
.

2. 6m4.f . a 186m
0 . aux .4 2.

; i. 6n u o* 102e i 6.v.i2E.,,,

| !16 : GAJi : ". 1:p#: : i:|445f+Wl:u1:}ySE+i:5:201:a
4.450DE*g {.4509D{1 3.0616D(6| 7 5 1. (181* g; 80p6. fitJ. .CfYKK '1

fil E 1 2.No. .

6 6 5. 1.(ID E+ 4.9359t+(e

| COpFONENT f 0RCE-MOMENT DAT A

SURF ACE votUME Stif ACE FORCES MOMENTS
l papeta u.reEn 4tA I T 2 x v Z

1 1.06070E+ 1 -1.3689E*06 -1.3689E*06 4.89 37E-06 -2.05 34t e r.6 2. 34D(6 -3.498A E -i.6
2 1.0607(o -1. 3689E* 06 1.3669 0 06 4 .89371-06 2.f634E*(6 2. 34D re d. 7501E-(6
3 1.06070D 1 1.0126D 06 -1.0126E+06 -7.3186E-06 -1.5149 0 Ce -1 189 Dre 1.2962M6
4 3 1.(6070E * 01 1.01269 06 1.012eD 06 -F. 3186E -06 1.5169D(e -1.5199E*re 0.
5 4 1.r.607rx,01 1.1227D 06 -1.1227D Co -0.11 9t-Ce -5.052(EMe 5.052(tere -2.6692f-i6
6 4 1.(607CE* -1.1227D 06 1.1227E*(6 -4.11 F -(6 5.(62(tere

-3.(6 2((+ fe
5 -1.635f( 46

7 5 1.06070E + 1
8.669 }5D(6
8.669 DC6 -4.669 3D(6 -6.26 6t46 -1.9012E e re 9012t ge 1.1679 t -i S

8.669 3E * f.6 -6.2656(46 3.9012Dre -3.9012Dft 0.9 5 1.f607ro r1
9 6 1.96350E+ -1.0563t -05 -1.0563t-05 2.(e699(e 4.337?E-(6 6.3377E-s4 0,

10 7 1.96350E' 1 -1.f6351-05 -1. ori35 E -i.6 -1.9635Ene 0. O. n.
I
i TOTAL F0a(E-MC*ENT DAT A

F0 ACE 5 ptSultant
poMt,= f sa v 2 a g

-1.2241E*f6 -6.1301t-05 1.fi338 t * f6 1. 22&1D re -1.9145g 4 3.37:6 g. i ie. -7,1511 g . 6

(04(t effEtth(E 6ATA
l F0 ACE NUMeft
| ADEt(=rt es afstnEntt

NUMBER COMPONENT ELEMENf5 foaCE Am6LE

1 a 1 -1.22407D 06
i n 8 -1.224070 06
3 a 4 -7.12607E*C6
4 X 4 -5.11460E*05
5 1 2 1.033460 05

MOMENT aEFERENCE 6ATA

i MOMfmf NUMbit
[ DEFERENCE OF REFEREh(E

NUmetR COMP 0mEh? ELEMENTS MOMENT ANr,t t

. I v 1 3.37046E*06
| 2 v 4 1.06091D 06
| 3 Y 4 2.30157006
L

i
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Output (cont)

TIMEa 100000 101 AL thC#EMENf 58 100
11ME imC.= .001000 COMPARED wifM -

.L17445 6ASE0 (m VOLUME 1 OMA55 /MA55* R a f!0
+ w1000 BASED 04 VOLUME 1 DPR E S /PR E S= R A TIO
.001000 EASED On Jtm(TN - 2 .5sDLis0=IC SPEED
.W1010 SASED ON JUN(TN Q (OMPRE 55104 W AVE

VOL TEMP FRE 55URE STEAM MA55 f a AC HATER MASS FRA( - GAS MASS FR AC TOTAL MASS INT ENEkrV V0074

1 3. OE*02 3.0000E + 05 0 0.0000 0. ~ 0.0000 4684E*(6 1.0000 3.4884E+r6 6.7007E* 10 1.toXE* 4
1 13E + ri2 2.168eE+05 0. - 0.rsXiG 0. 0.00C0 .7759E+ 00 1.0u00 7759E+00 8.1092E+ 4 1. 499M * 00- ( l. 1$E* 02 1451E+05 0.(0[0 0. 0.0KO 4497E+(O 1.0000 4497E*00 1.2654E*05 1. 090E * @. .

4 .r661E*02 1689E+05 O. 0.0LYJO CE+ C 1.0000 .Tr.p(E+00 v.4218t+(6 1.499'J*00,

5 . .W E+ 02 .1446E+05 0.R 0.Coro 3. 35E+ 1.0000 . 3935 E* QO 1. 39 5eE+ 05 1.499M + r0

3 451re02 2.M07E* 05
0, 00f. 0.(500 1. 317E+ 1.(000 1.5317E* U1 7.89t4E*05 7. 389rE* Di6

.tO-((+02 1.fn OJ+ 05 6. CuXO 0. 0.00C0 1. * 626 E * 06 1.0XC 1.1628E+06 2.2369E+10 1.COYE+C6?

(Mr, IN To1AL EAS5 O. 4.38261
, to1AL EhERGY, TOTAL etw own Enf act.E-04TOTAL etw DwN Mass- O. O.

JUN VI VJ AREA ENT L055 k Elf LOSS K (MorE STE AM(M/5) hATEa(M/5) G A5(M/ 5) TOT AL(M/ 5) ENERGY (EN(5)

i 1:B|21 :Eg' 5.000nf1:8R$1: 8- g i:UM:8? i:UM:| I:02!:fi
' '

4 1. 49M+00 .Onn0E N 0. 1.9007E+02 1.9r07E+ 2.0598E+07
4 . 5 1. 49M+00 .000M-02 $.00rfE le) O. O. 4.5136E+ 1 4.5336E+ $.9150E * Ce

1: ! 1:28Al's : M 1:M:8R 1:9st: 1:M1: 1:3 81:3
I 5 6 61 .5 WOE 1.50rXE*W h0 6.8066E+ 1 6.8024E+ 1 1.196M* 07

6.2500E 619 6 7 5.W1E - .COXE 1.CrorE+(O vES 1.7442E+ 1.144 2E * 2.6246E+rp

COPP0 MENT FORCE-MOMENT DATA

SURFACE VOLUME SURFACE FORCES MOMENTS
NLP@ER N'JP@E R AR E A X Y Z X Y Z

1 1.06070E+ 01 -1.6417E+06 -1.6417E*06 -1.1865E-05 -2.4625 E+ 06 2.46255+ C6 -4.1954E-05
2 1.0bO70E+01 -1.641?E*06 1.6417E*06 -1.1865E-05 2.462SE*C6 2.462* E+(6 -2.t973E-(6
3 1.06070E* 01 1. 6069 E * 06 -1.6089 E * 06 -1.1628E-05 -2. 413 3 E * 06 -2. 413 3E * (e 2.0556E-05
4 3 1.06070E * 01 1.6Ce9E*06 1.6089E+06 -1.1628E-05 2.4133E +(e -2.4133E+(6 0.
5 4 1.(6070E+01 -1. ',417E * 06 -1.641?E*06 -1.1865E-05 -7.3878E+r6 7.3878E+(e -4.1962E -(6
6 4 1.06070E* -1.6417E*06 1.6417E+06 -1.1665E-05 7.3878E Ce 7.3878E+(e -2. 097 3E -M
?' 5 1.06070E * 1.6095E*06 -1.6Ce5E+Ce -1.1625E-05 -7.2384E+(6 -7.2384E*(e 2.0564E-M
9 5 1.06070E+ 1.6fESE+06 1.6(65E+ C6 -1.1625 E -M 7.2384E*(e -7.2364E*(6 0.
9 6 1.9635rE * 01 2.05??E-05 -2.05??E-r5 4.0265E+re -1.2346E-04 1. 2346E -rd. O.

10 7 1.96350E+ 01 -1.rC35E-M -1 (C35E-05 -1.9635Ede O. O. O.

10T AL 70 ACE-MC* TENT D AT A

FOACES RESULTAmt NMENT5
a v I e a y 2

-1. 32(9 E+ (G -9. 7064 E -M 2.re 29 E * f.e 1.32(9E* M -3.2264Edd. 3.9736E*M -A . 4 74 3E -05

F0eCE REFERENCE DATA

$0 ACE hvMEER
# Eft #ENCE 08 #EfERENCE

NUMett (OMPO*ENT ELEMEnf5 804(E anc.LE

1 x 1 -1.3206?E*05
2 X 8 -1.32087E*05
3 X 4 -6.56??6E+04
4 X 4 -6.64094E*04
5 l 2 2.06294E+06

MOMENT REFERENCE DATA

NME nf =UmeER
REFERENCE OF REFERE=CE

huMeER . COMPONENT ELEME4TS MOMEhi ANr4E

1 7 1 3.97359E+05
2 f 4 9.85164E+04
3 y 4 2.98642E*05

4
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Output (cont) |
|

|
|
|

Man! Mum FC4(E-MOMENT Data j

FORCEttilwEs aESULTANT/YlRE W ENT$ silt.E!
2 R a v 2s *

-1.4859E*CP, -9.7064E-05 2.fe 29E *(e 1.4859E*(e -!.2264E-C* 3.N uAE *(e -6. 474 ! E -(.6
7.s ((s ( *)! 1.i.s:s:(( *)1 1. (f.(s:(-01 7.((st(-03 * (s:s:s(*)1 e.rs:s's (*)3 1.(s.e s t -( $,

at a 1(sj, CPU TIPE * .54, T0f flME a . 5 7, tvC fikE * .9% M

i

i
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NRG[RY1y 3 U.S. NUCLEAR REGULATORY COMM?S$10N

BIBLIOGRAPHIC DATA SHEET LA-7199-MS, Addendum 1
1 TITLE ANO SUBTITLE (Add Volurne No., of appropriatel 2. (Leave blankl

COMPARE-MOD 1 Code Addendum
3. RECIPIENT'S ACCESSION NO.

7. AUTHOR tS) 5. DATE REPORT COMPLETED
R.G. Gido, G.J.E. Willcutt, Jr., J.L. Lunsford, J.S. Gilbert uOu rs | YEAR

November 1979
9. PERFORMING ORGANIZATION NAME AND MAILING ADDRESS (include lip Code / DATE REPORT ISSUED

Les Alamos Scientific Laboratory uONTH | YEAR
P.O. Box 1663 August 1980

Los Alamos, NM 87545 s (teave uanas

8. (Leave Nanki

12. SPONSORING ORGANIZATION NAME AND MAILING ADDRESS (include 2,p Code /
0. PROJECT / TASK / WORK UNIT NO.Division of Systems Integration

Office of Nuclear Reactor Regulation
11. CONTR ACT NO.U.S. Nuclear Regulatory Commission

Washington, DC 20555 FIN No. A7109

13 TYPE OF REPORT PE RIOD COVE RE D (inclusive dates)

Technical
4

15. SUPPLEMENTARY NOTES 14 (Leave ormA/

16 ABSTR ACT Q00 words or less)

The COMPARE-MOD 1 code has been extended to incorporate an accounting for loss coefficient
detail, calculation of forces and moments, and plotting of calculated results. The loss
coefficient detail feature includes a complete breakdown of the loss coefficien'. components,
which facilitates checking the input, the calculation of the friction component, and the
sumation of the components to provide the total loss coefficient. The force-moment
capability is based on a general orthogonal cartesian coordinate system that allows
pressure-bearing surfaces of arbitrary orientation and location. Plotting is based on the
DISSPLA system and features the convenient plotting of key parameters such as pressures,
forces and moments, and plotting of any code variable by means of special plotting
procedures.

.

17. KE Y WORDS AND DOCUMENT AN ALYSIS 17a DESCRIPTORS *

.

17b. IDENTIFIE RS ' OPE N-EN DE D TE RMS

18 AVAILABILITY STATEMENT 19. SECURITY CLASS (Th<s report) 21 NO OF PAGES 4

Unclassified '

Unlimited 20. SECURITY CL ASS (Thns papI 22 PR4CE
Unclassified S

NEC F ORM 335 (7 77)
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