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ABSTRACT

YEH, G. T. 1931. ICM: An Integrated Compartment Method for
mumerically solving partial differential equations.
OBRNL-5684. Oak Ridge National Laboratory, Oak Ridge,
Tennessee. 148 pp.

An integrated compartment method (ICM) is proposed to construct a
set of algebiraic equations from a system of partial differential
equations. The ICM combines the utility of integral formulation of
finite element approach, the simplicity of interpolation of finite
difference approximation, and the flexibility of compartment analyses.
The integral formulation eases the treatment of boundary conditions, in
particular, the Neumann—type boundary conditions. The simplicity of
interpolation provides great economy in computation. The flexibility
of discretization with irregular compartments of various shapes and
sizes offers advantages in resolving complex boundaries enclosing
cmpound regions of interest. The basic procedures of ICM are first to
discretize the region of interest into compartments, then to ipply
three integral theorems of vectors to transform the volure integral to
the su.face integral, and finally to use interpolation to relate the
interfacial values in terms of compariment values to close the gystem.
The Navier—Stokes equations are used as an example of how to derive the
correspondinz ICM alogrithm for a given set of partial differential
equations. Because of the structure of the algorithm, the basic
compute) program remains the same for cases in one-, two-, or

three-dimensional problems.
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1. INTRODUCTION

There are many ways in which sets of algebraic equatiors can be
constructed to simulate, in major respects, the behavior of partiasl
differeatial equations; but some ways are better than others in
accuracy of simulation, convenience in use, and tendency to promoce
convergence in iterstive solution procedures. Because scientists and
engineers are naturaglly concerned with obtaining solutious of
differential equations by numerical mrans, rules are needed for the
best vays of formulating the corresponding algebraic equationi in
particular circumstances.

To predict the proc:sses involving flow dynamics and transport of
matter and heat in the physical enviromment of the hydrosphere,
lithosphere, and atmosphere, one is normally faced with the problem of
solving a set of elliptic, parabolic, aad/or hyperbolic differential
equations in whici appeer both first and second derivatives of

dependent varisbles, usually wvith vonconstant coefficients. Ome is
| further confronted vith the problem of anilyzing those processes in a
region consisting of compound media enclosed by very complex geometries.
Therefore, numerical methods must be selected to approximate the
governing differential 2quations and to best represent the region of
interest.

The most common numerical methods used by physical scientists to
approximate partial differential equstions are finite difference
(Forsythe en. Wasaw 1960) and finite element (Taylor and Bood 1973,
Smith and 3rebbis 1975, Zienkievicz 1977). In addition, compsrtmental

ansiysis (Jacquez 1972) has been wvidely adob:ed by system anglysts to
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simulate the evolution of procasses that are governed by differential
equations without spatisl derivatives. Many other nume:rical
techniques, such as the method of characteristics (Lai 1977) and
spectral methods (Gottlib and Orszag 1977), have been employed to deal
wvith particular types of differential equations. Only the finite
difference and finite element are ge:.eral methods in the sense that
they can be applied to simost ill types of differential equations. The
advantages in finite element methods are their inherent ability to
handle complex bcindaries and obtain the normal derivatives therein
because of the integral formulatiom. On the other hand, the fiuite
difference methcd offers great ecomoxy because of simple interjolatiom
for the derivatives. The arbitrary cowmpartmentalization with various
shapes and sizes in compartwent analysis has the great flexibility of
discretizing the compound region and wore closely represe:ting the
complex curved boundaries.

This report presents a method that combines the merits of the
above three categories. The method is termed the integrated
compartment method (ICM). It is an extension of the integrated finite
difference method (IFDM) (Narasimhan and Witherspoon 1976) that was
routinely applied to groundwater flow problems (Narasimhan et al. 1977,
Lippmann et al, 1977, Narasimhan and Palen 1979). Whereas the iIFDM
employed only the divergence theorem, the ICM uses all three integral
theorems of vectors. This generalization is necessitated by the fact
that, in general, partial differential equations cannc: be carved in
terms of only the divergence of some quantities. It is most likely

that we can arrange them in the combinations of gradient, divergence,
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and curl functionals of the dependent variables. The basic steps of
the ICM are (a) to discretize the region of interest into compartments,
(b) to apply three integrul theorems of vectors over each compertment
to transform the volume integral to the surface integral, and (¢) to use
simple interpolations to relate the interfacial values in terms of
compartment values to close the system. These procedues are applied,
as an example, to the Navier—Stokes equations to yield the
computational algorit.m from wvhich the computer program is coded. The
algoritha is shown t2 yield conditionally stable and convergent
solutions for the pressure and velocity fields. The program is applied
to two simple cases for demonstration purposes. One is the study of
wake behind an obstacle in a channel of finite width; the other is the
study of the circulatory motion of a body of fluid in a square cavity
(Donovan 1970). Applications to complex prototvpe problems will be

made in later communications.

—



II. THE INTEGRATED COMPARTMENT METHOD (ICM)

Any numerical method to approximate partial differential equations
basically consists of (i) discretization of the region,
(ii) construction of a system of algebraic equations or coefficient
matricee, and (iii) solution of resulting wmatrix equatioms. ICM is
concerrad with steps (i) and (ii), although etep (iii) is intimately
related to both steps (i) and “ii) (Yeh and Chou 1979. The basic
ingredients of the ICM are thus discretizatiom, integration, and
interpolation. These aspects will be discussed and outlined below

before they are spplied to the Navier-Stokes equations.

IL.1. Discretization of the Region

Fundamental to any numerical approach to solving partial
differential equations is the concept of discretization, wherein a
compound region is represented as a number of contiguous subregious.
While regular-shaped subareas of one kind are normally used in the
finite difference discretization, irregular-grid finite-difference
discretization vas developed recently (Thacker 1977). Irregular shapes
of wore than one kind have been employed in finite element
discretization. Practical considerations, however, dictate that a very
limited number of shapes, for example, triangular and qusdrilateral
(two-dimensional cases) or tetrahedral and hexshedral
(three-dimensional cases), be used in a particular problem. Besides
the difficulty of deriving basis functions for shapes other than these
simple ones, programming reasons prohibit the consideration of a large

number of various shapes simultaneously. On the other hand, in




compartmental anslysis, the spatial derivatives do not appear
explicitly in differential equations. The implication is that a
compartment can be any shape and size. The compartment values are
interrelated by transfer coefficients which represent the interactiom
between compartments through interfaces. These transfer coefficients
are considered as input parsmeters in compartmental models rather than
obtained by physical principles resulting in spatial derivatives that
govern the flow and cransport between compartments. In the proposed
ICM method, the implicit feature of the arbitrary division of the
system into compartments of various shapes and sizes is retained, but
the transfer coefficients are obtained by Zntegration and interpolation
of spatial derivatives of physically based partial differential
equations.

Thus, the first step of ICM is to divide 2 compound region iato
any number of subregions of various shapes and sizes. Each subregion
is termed a compartment. It is not termed a discrete element so as not
to be confused with finite element methods. HNor is it named a box or a
cell since these generally refer to regular shapes such as rectanguls>
or hexshedral prisms. The centroid of a compartment is defined as a
node and the line that connects two nodes is called a comnector. The
connector represents the interface of two neighboring compartments.
Thus, & connector will be characterized by its two end nodes, the
interfacial area, directional cosines of a unit vector normal to the
interface, and two length scales representing the distznces from two
nodes to the interface, respectively. A compartment is characterised

by its volume and the node representing it. With these definitiouns,
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the region of interest is ready for discretizatior. For exaw-le,

Fig. 1 shows that the region R is divided into 10 compartments, 14
interior-to-interior-zompartmeunt connectors, and 11 interior-to-
boundary compartment connectors. For convenience, one may wish to
create ]1 imaginary boundary compartments and thus 11 interior-to-
boundary node connectors in this particular discretization to represent
the outside region shown in Fig. 1. The perpendicular distances from
boundary compartment nodes to the boundary are zero. In other words,
the boundary compartment nodes are located right om the boundary

(FPig. 1). Of course, any other discretization is possible.

The major task in employing irregular compartments of various
shapes and sizes is, however, the attention and effort demanded for the
discretization., Fortunately, methods for automating the discretization
of complex regions have been reported elsewhere (Thacker et al. 1980).
The only limitation on the irregularity and size of all compartments
will be the consideration of computational stability and convergence.
Instabilities associated with the irregular compartment discretization
are quite like those associaced with variable coefficients ca uniform
compartments (Thacker 1977). Therefore, for numerical stability, it is
important that the sizes and shapes of compartments must be smoothly
distributed through the region. In other words, tramsition of the
compartment sizes and shapes from one subregion to another shrald be
gradual in consideration with the coefficients of the differential
equations, Properly designed, this should lead to the creation of a

well-behaved matrix for the resulting algebraic equations.

e AR



2
i
=
=
3
i

7 ORNL-5684

ORNL-DWG 79-20027

10

14

1

11

Fig. 1.

INTERIOR COMPARTMENT (NODES): (7) ~

INTERIOR-INTERIOR CONNECTORS
(INTERFACES): 1~ 14

BOUNDARY COMPARTMENT (NODES): @ ~ @

INTERIOR-BOUNDARY CONNECTORS
(BOUNDARY SEGMENTS): 15~ 25

Example of ICM spatial discretization of a region
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I1.2, Integral Formu>ation

To employ tF 1ICM, differential equations uust first be rearranged
and regrouped in. - the combinations of the gradient, divergence, and
curl of sowe quantities. The following intexral theorems of vectors
are fﬁen used to transform the integration of any property over the

region to that over the boundary:

/7 Pdv=SaPds |, (1)
/9.0dy= S5 .0dS , and (2)
Joxfdy= fox0ds , (3)

where F and U are any scalan and vector functions, respectively, dv is
the differential volume in the compartment, dS is the differential
surface area on the comnartment interfaces, and 1 is an outward uwit
vector normal to the enclusing surface. The right-hand sides of

Egs. (1) through (3) can be approximated as follows:

5 ->
FdS = n.. F.. S.. (4)
/o J-%‘; 1) 1) 13 ,

i

> - "". <
.U ds ;%% By akj S.Ij , and \5)
1
+ >
[ExU ds = ;%%. niijij sij R (6)
i

where the subscript ij indicates that the values are to be evaluated at

the interface of compartm:nts 1 and j as shown in Fig. 2 sad N1 i3

the set of ncde numbers surrounding the compartment i. It should be
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e OTHER : ANALYTICAL LOCAL SOLUTION

Fig. 2. Definition of compartmeot and iaterfacial values
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noted that the summation it Eqs. (4) through (6) is to be pe.formed
over all the interfaces enclosing compartment i. For example, there
are four interfaces, ij, ik, il, and im. surrounding compartment iin
Fig. 2.

A particularly attractive feature of Eqs. (1) througb (6) is their
natural consequence of conservirgz the properties, F and U. For exawple,
Eq. (5) applied to the continuity equation wou.d guarantee that the
mass is conserved numerically. In addition, the aovel feature of
applying Eqs. (1) through (3) to any spatial derivative is to reduce
the problem to the approximation of (n-l)th order derivatives on the
compartment interfaces rather than the approximaticn of nth order
derivatives at nodal points as used in the irregular-grid finite-
difference method (Thacker 1977). This is particularly significant
with regard to the first- and second-order derivative terms in any
partial differential equations. Instead of having to approximzte both
the first- and second-order derivatives by the finite difference
methods, one simply has to approximate the function itself and the
first-order derivative with simple finite difference interpolation at
the interface. Because the first-order derivatives usually define the
flux of the property under consideration, the reduction in the order of
spatial derivatives makes it simple to buiid the physical representation

at the interfaces, in particular the interface of different media.

I11.3. Interpolation of Interfacial Values

Equations (4) through (6) involve the interfacial values. To
close the system such that a set of algebraic equations can be obtained

in which the number of unknowns equals the number of equa:ions,

-
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interpolation methods wust be employed to express the iaterfacial values
in terxs of the compartment values or the nodal values. The key to the
success of the ICM lies in the use of appropriate interpolatiors,
because they are intimately -elated to the stability of the numerical
solution. There may be infinite varieties of interpolations; the

intuitive and simplest is the linear interpolation given by

JPENCE AR RV R )
where Fi and Fj are the nodal values of compartments, i and j,
vespectively, and di and dj are the perpendicular distances to the
interface, i j, froe the nodal points, i and j, respectively, as shoun

in Fig. 2. If the advection terms in the material tramsport or flow
dynamics are the dominant ones, linear interpolation may lead to an

unstable solution so upstream interpolation may be used for such terms:

Py~ Fy  if (nij-ﬁij) >0 , and

(8)
v..=Pp, if (n..+0..) <0 ,
j ij i3

1]

where (;ij'ﬁij) is the outward normal velocity to the interface ij.

Another very versatile interpolation is through the anal,-.ic
solution of a local region. Whereas the linear and upstream
interpolations are obvious, the last category requires further
explanation., Locally, between nodal points i and j, the nonlinear
rerms aay be linearized, with high probability that analytical
solutions may be obtained for the variation of the variable along the

connector i-j in terms of its two boundary values (Spalding 1972). 1If
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this is the case, the locally exact solution say be used as the basis
for inter-olstion. Using the exact solution to obtsin the iaterfscial
vaives is naturally superior to any other method. Eowever, it should
be noted that exact solutions are seldom obtsinsbie because of the high
noanlinearity in the flow dynamic equations. Bevertheless, this exact
interpolation usually is obtainable when one is dealing with the
transport of materials having locally constent elocity.

The mort serious d:ficiency that may be encountered in the ICM is
th st the interpolated value is only a representative value of the
interface. The value cannot be identified with s definite point on the
interface. This deficiency can be overcome by first interpolating the
value of each of the cormer points of the interface in teras of the
node values vhose compasrimentt join st the cormer and the: interpolating
the. value at any point on the interface in terms of the values at the
corner points. This two-step interpolation procedure would greatly
complicate the problem. However, it is worth pureuing for the

improvement >f the ICM.
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II1. ICM APPROXIMATIONS OF THE MA7IER-STOKES EQUATIONS

III.1. Governing Equatione

To demonstrate the application of ICM to puriial differeniial
equations, the Navier-Stokes equations for viscous incompressible flow
wvill be used. Since three integrsl theorems, Eqe. (1) through (3), are
used to obtain the ICM approximations, the Navier-Stokes equations are

caived in the combinations of these forms as follows:

v = 0 . (9)

:‘E"-VQ-Ki v R (19)

vhere $=p/p +3z , and (11)
R=v.(@@ . (12)

In Eqs. (9) through (12), p is the pressure, U is the the velocity
vector, v the kinemstic eddy viscosity, p the fluid density, g the
gravitational acceleration, t the time, z the vertical coordinate in
physical space, ¢ the total potential equal to the pressurz2 and
gravitational potentials, and X the advective acceieration. These four

equations consist of four unknowns, p, ﬁ. ¢, and .

111.2. Computational Algorithm

The purpose of the ICM procedures is to set up a system of
algebraic equations that will approximate the system of Eqs. (9)
through (12) for the description of the spstially discrete values Ui’
P;» .i' snd Ki' Thus, applying Eqs. (1) through (6) to Eq. (12) over

the compJsrtment i, one obtains:
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) , . +(0) ()
w j%.(aii o )u§ s (13)
1

+(n) +(n) > > .

vhere Ai and uij denote the values vf A and U at compartment i and
interface ij, respectively, at time n&, and Vi ;s the volume of
compartment i. Similar’ y, applying the ICM method to the divergence, D,

derined by
p=vl {18)

one obtains

(n) - e ."‘(ll) c
D" v, jze}iinij U5 sij (1%)

(n)

where D.
i

is the value of divergence at compartment i at time
nA t. Next, one spplies the ICM procedure to the following Poisson

equaticu

vom D(“)/ € - v,‘x(n) + vv"n(“) s (16)

to yield the discrete total pctential at time (n+l) A,

) (n) *>  >(n)
Tolet)) _ g(mt Dy g 2™y - T 0. a™s,
jom, i i3’ i i i jENi ij "ij "ij

(n) (n)
P j% (Dj - D, )Sij/dij , (17)
1

where At is the time step and 02“” is the value of ¢ of compartment i
at time level (n+l)Ac. Finally, application of the ICM to Eq. (10)

yields:
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Vi ij 1j ij
jen.
i
(n) n)
+ v: z(ﬁj -6(i )sij,dij . (1)

While all interfacial vi'ues denoted by the subscript ij in Eqs. (15),
(17), and (18) are linearly interpolated in terms of their corresponding
connecting nodal values, as given by Eq. (7), those in Eq. (13) are
interpolated according to the upstreas conventioun of

Eq. (8).

It can easily be verified that the new velocity field, -ﬁ(nﬂ)'
computed by Eq. (18) satisfies the continuity condition, Eq. (9). Thus,
the § and & fields needed to satisfy the Navier-Stokes equations can be
ottained numerically for their discrete fields, ﬁi and .i' in
space through the time dimension by solving Eqs. (17) and (18).
Equations (17) and (18) are two coupied, simultaneous equations. This
is true despite ine apparent completeness of Eq. (17) for the solution
of the new total potential, 0?”’. The reason for this is chat
the boundary conditions on ¢ are expressed in terms of the derivatives
of the velocity, ﬂgnﬂ). However, split techniques have been
employed elsevhere (Zienkienwicz 1977, Welch et al. 1966) to solve rhe
finite di ffersnce equivalence of Eqs. (17) and (18). It has been
indicated that the split technique to decouple the Poisson and momentum
equations has yielded & conditionally stable solution (Hsrlow and Welch

1965, Hirt 1968). Hence, this split procedure is also used to solve
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Bqe. (17) and (18) separately. In summary, the following procedu-es are
ucal to advance the solution of T and p from time level nit to (n+l)i:
(a) The complete field of the velocity is known at the
beginning of the time cycle, either as & result of the
previous cycle of calculation or from the prescribed
inicisl conditions. It is assumed that this velocity

field is conservative; that is, D(n)

.  vanishes
i

everyvhere. Howeve:, in the real compatation, this will
never be zero because cf round—off and discretization

(n) .

errors. Hence, a div:rgence field, Di s 18
computed by Eq. (15) and is used as a corrective ‘actor
for the Poisson equation.

(b) An advective acceleration field, Ig“’, is co-putgd
by Eq. (13). This is input into the Poisson equation as
the load functiom.

(c) The new total potential field, .§n+l)’ is

obtained by solving Eq. (17). This may be accomplished

by the direct method or a relaxation technique.

§n+l)

(d) The new velocity field, ﬁx

, is calculated by

(n+1). ic then

Eq. (18). The mew pressure field, ,
easily computed by subtracting the gravitational term
from the total jotenticl term in Eq. (11). This

completes the advancement of the configuration to the

e:d of the nev cycle.
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The above time-marching procedures are essentislly similar to the
conventional fiaite-differeuce method (Amsden and Harlow 1970, Chorin
1967, Rarlow and Welch 1965, Donovan 1970, Welch et al. 1966, Hirt
1968, Fromm and Harlow 1963). The major differences are i the spatial
discretization and in the way the spatially discrete fields of pressure
and velocity are interrelated. While the applications of conventional
finite difference codes such as MAC (Welch et al. 1966} and SMAC
(Amsden and Harlow 1970) are limited to the regular rectangular grid
systesn, the ICM technique may be applied to any shape and size of
discretization. It is seen from Eqs. (13), (15), (17), and (18) that
the ICM algorithm is designed in such a way that the change of any
quantity in a compartment is equsl to the summation of the contributions
from sll joined comnectors and from that within the compartwent itself,
As a result of this, the basic algorithm remains the same for cases in
one, two, or three dimensions, and it is easy to unite a single
computer program ~apable of handling all three classes of problems.

Alternatively, the momentum equation, Eq. (10), may be written as:

-g%--vz+('ﬁx25)- vixe , (19)
E=p/b +U/2 +gz , and (20)
= Ix0 (21)

in wvhich E is the totsl energy equal to the sum of pressure, kinematic,
and potentisl energy and # is the vorticity., If this alternative

approach is adopted, the application of the ICM to the vorticity yields:
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s(n), > x(n)
. v, ;E%i(nij x Uij )Sij . (22)

The Poisson equation for the total energy, E, is given by the following

equation to ensure that the new velocity, 3{n+l)

i , to be calculated

below by Eq. (25) satisfies the continuity condition:
vE = 0/a 4 v 23Dy (23)

The nove! advantage of writing the term associated with the eddy
viscosity in Eq. (19) in this form is obvious. Even if the vorticity
at the previous time is inaccurately computed, this term does not have
to be included in Eq. (23) because the divergence of the curl is
identical to zero. Thus, the corresponding ICM equation for E is:

,o(n+l) (n+l1) - (n)
j%(gi - E, ’sij"‘ij D" v, /8t
i

) -»> . n) -i(n) :
v ;Ekinij (3§j x uij )sij . (24)

and for 3 is:

gD L g, e ™) ) S Ky 3 gletl)s
i i i i vi jENi ijij ij
- ."_A.t_ + (n) 2
v, jngij xmij sij . (25)

Thus, in this alternative approach, the advancement of E and U fields
are accomplished by using Eqe. (15), (22), (24), and (25). It should

be noted that careful inspection of Eqs. (22) and (25) reveals an
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artificial smooth factor for the advection term in the momentum
equation. This smooth factor is a rerult of the linear interpolation

of the kinematic energy and vorticity.

III.3. Stability Conditione

Since the new velocity is computed explicitly, the time step is
limited by the stability conditions. Those conditions have been
addressed thoroughly elsewhere (Hirt 1968). Although they were
discussed for finite difference approximations, they are equally valid
to the ICM algorithm provided the grid size is interpreted as the
compartmental volume divided by the interfacial area. Following the
derivations by Hirt (1968), the stability conditions for the present

algorithm can easily be derived as

2

A 7 . cqx
st i—l.%TsiJLAE and &< _f?v' n—i—-ﬁ)for linear stability (26)
and
U+ _3)+ 8v G
as < 26 L for nonlinear stability, (27)
u

wvhere 4S8 is the minimum characteristic grid size, U the averaged
maximum speed, and G, the average maximum velocity gradient. It
shou'li be pointed out that the terms with dotted circles in Eqs. (26)
and (27) are due to the upstream interpolacion for the advection. Had
the linesr interpolation been applied to the advection in the momentum
equations, these terms would disappear (Hirt 1968). Thus, it is very

important that the upstream interpolation must be used when the eddy
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viscosity is very small. Othervise, both the time step and grid size
must be very small such that Eqs. (26) and (27) can be met.

Since the time advancement in ICM is practically identical to that
in finite differences (Welch et al. 1966), it is obvious Chat the same
stability conditions would hold. The major differences between the ICM
and finite-difference approximations are in the spatial resoaution and

in how the spatially discrete values sre interrelated.

II1.4, Boundary Conditions

Six types of boundary conditions are considered: mno-slip rigid
surface, free-slip igid surface, prescribed normal velocity,
prescribed tangential relocity, prescribed pressure, and continuative
boundaries. For the nc-slip rigid surface, the velocity and total

potential at the boundary are computed:
up =0, vg = O, wg = O and (28)
= 0+ Z\K.al/drg . (29)

where the subscript B denotes the values at the boundary, the subscript
I represents the value at the compartment 1 that has one of its sides
coinciding with the “oundary, % is a unit vector normal outward to the
fluid (i.e., ianvardly to the rigid surface), and dIB is the
perpeadicular distance from node I to the boundary as shown in Fig. 3.
For the free-slip rigid surface, Eq. (29) without the second term on

the right-hand side is used to compute .B’ but the following

equations are used to obtcin the boundary velocity components:

ug = ug - ux(;'ﬁl) , (30s)
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vp = v] - ng(B.07) , and (30b)
Wp = vy - n;\&-ﬂi) . (30c)

Ejuation (28) is derived hased on the requiremeuts that both the normal
and taigential velocities on the surface are zero, while the

requi cements of Bq. (30) are to satisfy the conditions of vanishing
normal velocity at the boundary and of equalling the tangential
vzlocities at the boundary and its corresponding interior node.
Equation (29) is consistent with the vanishing of the uormal velocity

at the boundary., The prescribed normal velocity, tangential velocity,

and pressure conditions are obvious to implement, and the continuative

boundary simply allows the fluid to pass out of the region at its own

chosen rate.

For the case of the prescribed normal velocity conditiom, it will
be presumed that the tangential velocity s zero, and for the
¢rescribed tangential velocity condition, the normal velocity is zero.
Under the former assumjtions, the following equations are used to

compute the velocity and & at the prescribed normal velocity boundary:
-
ug = nx(;;ﬁn), vp " ny(n°§n), vg = nz(*°ﬁn) and (31)
-
8 = 0, + i@ ) - GIDVa, (32)

where 6; is the prescribe normal velocity vector. On the prescribed

e
tangential velocity boundary with Ut’ the following equations are

used:

SRl o

Ug = ug - Dx(;'ﬁt) » (33a)
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VB * V¢ — ny(;'-ﬁt) ’ (3%
wg = vy - n(a-l,) , and (33c)
.B = QI - 2v(;'-ﬁI)IdIB » (34)

wvhere u, v and v, are the x-, y-, and z-components,

tl
. >
respectively, of Ut'
For the prescribed pressure boundary with known Qp, additional

conditions of zero normal and given tangential velociti{es are made.

Thus, Eqs. (33a), (33b), and (33c) are used to comput Ups Vp» and "h’
but the following equation is used to obtain ¢B:
g = 'P . (35)

Finally, for the continuative boundary, the following equation may be
used:
W, =w and .B = 8z,

1, 3 1, . (36)

Boundary conditions for .B in Eqs. (29), (32), and (34) are, in

fact, obtained by applying Eq. (10) to the boundary compartment and
incorporating the corresponding conditions for the velocity vector, U;
whereas, in Eqs. (35) and (36), * is determined by assuming the

pressure is given.
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IV. COMPUTER IMPLEMENTATION

The computation algorithms, Eqs. (13), (15), (17), and (18), or
Eqs. (15), (22), (24), and {25), are coded in basic FORTRAN language.
The code consists of a main program and eight subroutines linked as
shown in Fig. 4. The short main program is used to dimensionalize and
initialize all arrays and to specify the maximum dimension in each of
the arrays. The program is then passed to the subroutine, ICMADV,
after it has gone through the subroutine DATAIO, which reads in all
necessary parameters (Appendix A) for the successful execution of the

problem.

Suvroutine ICMADV is used to perform the transient computation.
It advances the solution from old to new time by three computational
cycles: (a) compute the advective acceleration vector, vorticity, and
the divergence of the velocity; (b) compute the pressure by solving the
Poisson equation; and (c) compute the new velocity compomnents, u, v,
and v, from thc momentum equatione. Before performing these
computations, ICMADV calls TRANIN to read the transient boundary
conditions if necessary. Computational cycles (a), (b), and (c) are
achieved by the subroutines, ADOMDI, ICMPHI, and ICMUVW, respectively.
After the new solutions of pressure and velocity fields are obtained,
ICMADV will line-print the results if desired.

Subroutine ADOMDI calculates the advective acceleration vector R
in 2q. (13), the vorticity vector & in Eq., (22), and the divergence
quantity D in Eq. (15). The computations are straightforward except

that the quantities at the boundary nodes require special attention.
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DATAIO

ICMADV

TRANIN ADOMDI ICMPHI ICMUVW OouUTPUT

SOLVE

Pig. 4. Structure of the computer program
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Subroutine ICMPHI performs the computations of total potential ¢ in

Eq. (17) or total energy E in Eq. (24). Two options are provided: ome
for the iterative method, the other for the direct method. Subroutiune
SOLVE is a standard package from IBM to solve the banded matrix
equation., Subroutine OUTPUT line prints the functional value at all
rodes. Finally subroutine ICMUW is employed to compute the vector [
given either by Eq. (18) or (25). (The complete source listing of the
program is given in Appendix D.) Numerous comment cards are included
in the program to help the intended readers understand the program

structure and its functions.




27 OBNL-5684
V. SAMPLE CALCULATIONS

Two calculational exsmples are used to illustrate the behavior of
the Navier-Stokes equations as siwulated by the ICM algorithm. One is
the study of wake behind an obstacle in a channel of finite width,
while the other is the circulatory motion of a body of fluid in a
square cavity. Although the computer progres was designed for handling
two- and three-dimensional problems as desired, it is appliea to these
simple two-dimensional cases for illustrative purposes. 1In additionm,
the study of wake is a prerequisite for investigating vortex shedding
and computing the drag forces on the obstacle, and the cavity problem

has relevance in bearing and seal studies.

V.l. Wake Problem

In the first example, the fluid iv assumed initially at rest in a
channel with an infi-itely long rectangular prism located in the center
betveen the walls whose spacing is 90 ca. The total length of the
chanrel included for the computation is artificially terminated at
130 cm. The obstacle is located 40 cm from the channei entrance. The
width and length of the obstacle are both assumed to be 10 cm. For the
ICM simulation, the channel is divided into 116 square compartments
and, for convenience, the obstacle into four triangular compartments
(compartment nos, 48, 60, 61, /2) as shown in Fig. 5. In addition,
44 boundary compartments indicated by dotced squares in Fig. 5 aie
created to rerresent th¢ .oundary. The walls of the channel are
considered the no-slip rigid surface as is the obstacle. The channel
entrance is considered as the prescribed normal~-flow boundary and the

exit is treated as the continuative boundary. The eddy viscosity is



91o¥38q0 TivES ®
Y3TA TeuuRYd ¥ UT WETqO3d X93I0A SY3 JO UOTIFZTTINIIETP 1e13wdg  °¢ *81a

SANIVLUWINGD ANVONNOS OGNV WONBIN] NEDAL DS {SHOLODNNOD ) SZOWATINI : 962 - 603 .g-ggmov

SINDLYWINGD NOIBINT NIGMLIE (SNOLOINNGD ) BX.YHGINI 1803 ~ | (J00N) LNIRLNWINGD co!u_:av_o
..41 w3 o) |
T e T T o i T Tren Lz 1 a1 650 1 3 1%
Il - - - - - - - - \- 'I - Py
| .s-!\. “ .\Sw. .”-.1\. “ .\ln..”. “ .sx..”_ _ ..,oo”. .“2“. “ .“uow. | .”-\. “ G RCINELIN 10 "J_—
. IIIIIII — - - - - — - - — A
-— 2 08} wenpume 08 048 awy (] (L] -.-IT... o..uIT-e.ll.ll. 1
" IT‘ + [— — 4 4 — . —Jj
\znr@ @x: W @Q@ &.@ ./..
|

2

®
®

PPN PN
—.’ ") @c’@-*-f.u\.“

®@1@

)
il
@Q. "

—l
|

|

Tl.llnnll‘ L) g () g "
J \

|

 ®

®:®

14

;_!_@
,',
t

©
®

2
—— i3

=@

(:):

g

2
!—»—-s——e—l—g—;)— —
: 3 (3®) :
$—

¥y

D100 @

3T

®:0

o+

A
®

-4 -3
g
8

(R P
N/

:©1
e—d—t—1—¢

5
1
®
§——i——8——¢
®
—3- -

@@
®:O
ab
i
| (
bbb o

al
|

- ’~ -
] (K ] e
~_’ L

._(:)..@

£ ®

by ——5%
1
®

T

T
Y

D

1919
@ 3

s——:

-3-4-5-
|

Bleieie]
-b-1-§
1010
-‘_,-. ®: @_:_@ z @ : 3
®:®
= @®
:®
_.|._z

ﬁq
e
FaY
it

: ®

1®
SHoHoHo,
ot
®)

1 1 ©
. " S———
_ d + + [
21@70 @101 0O i TOT@r @
.||IT3~ _ " ] [ l!+.£ [ 7 et " et ilﬂl.l . Sy
| ﬂ-ﬂ,. \ ﬁl “ D) f\uu.... Lo 1 oo m YRR EEOREOREON. .\.pn”_ _ .\/h {
i N’ | No’ w? | No? | No2 L N/ I N2 | t S=r b No2 b NSl g
——bmed e L S S S SR I

ir

!
3
i




29 ORNL-5684

taken as 0.01 c-2 s-l, a representative value for water at 20°c.

The computation starts at t = 0 s with the fluid at the entrance
impulsively accelersted to the velocity of 1.0 cm s-l and wmaintainec

at this velocity throughout the calculation. Figure 6 shows the flow
pattern after t = 720 s vhen it can be thought of as having reached the
steady state. The input and output are given in Appeandix B. The
pruminent feature of a long, slender, eddy vortex just behind the
obstacle is iiearly observed (Goldstein 1965). Each vortex produces a
backflow (note arrow direction in Fig. 6) over the rear portiom of the
obstacle. This symmetrical pair is, however, very susceptible to
antisysmetrical disturbances (CGoldstein 1965) because it provides the
main mechanigm for vortex shedding. An artificial perturba’ion has, in
fact, been employed to effectively start the vortex sheddiag processes
in a different problem (Fromm and Harlow 1963) and to destroy the
symmetry within a fairly short tiwe. Fig. 7 illustrates the pressure
distribution. It shows that pressure is gradually built up and reaches
maximum at the obstacle. The pressure shows a dip right behind the
obstacle.

To investigate the effect of the obstacle size on the wake
formation, the width of the obstacle is tripled and the simulation is
repeated. The obstacle is discretized by six triangular compartments
(compartment nos. 48, 50, 61, 62, 72, and 74) and two rectangular
compartments (compartment nos, 49 and 73) as shown in Fig. 8. The
resulting flow pattern is shown in Fig. 9. The input and output are
also given in Appendix B. It is seen that the length of the vortex

behind the obstacle is even greater. The reverse flow in the wake
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extends to the continuative boundaries. This means that a portion of
fluid is redrawn into the region of interest after it leaves the
continuative boundary. Fig. 10 is the three-dimensional plot of the
pressure distribution. It shows a pattern similar to that in Fig. 7.
However, the pressure dip behind the obstacle is more pronounced as

expected.

V.2, Circulatory Xotion in a Square Cavity

As a second illustratation of the application of the ICM, fluid
initially at rest in a square cavity is set into circulatory motion
vithin the cavity by a boundary moving in its own plane at the top.
The calculation is characterized by a Reynolds number which is
LU'Iv = 100, where L and U' are the constant length and velocity
of the top wall, respectively. This Reynolds number is chosen because
cavity flov with this number has been investigated experimentally and
numerically (Donovan 1970, Mills 1965, Pan and Acrivos 1967) making
comparison with prior work possible. Time-exposure photographs have
been taken (Mills 1965, Pan and Acrivos 1967) of flows into which a
tracer has been injected so that the qualitative features .f the steady
flov are known (Donovan 1970).

To start the ICM computation, the cavity is divided into 100
compartments, each 10 x 10 cm (Fig. 11). In addition, 40 boundary
compartments indicated by the dotted line in Fig. 11 are created to
facilitate the handling of boundary conditions. The constant moving
velocity on the top wall is taken to be 1.0 cm s-l, and the viscosity

is chosen to be 1.0 cnz a-l to make the Reynolds number 100. Input
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Three-dimensional perspective view of the pressure distribution in a channel

with a large obstacle

Fig. 10.
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and output for this computer run are listed in Appendix C. The flow
pattern at time equal to 1440 s when it has reached steady state is
shown in Fig. 12. Comparison ~% this flow configuration with the time
exposure photograph of steady flow reported by Mills (1965) and
reprod-ced by Donovan (1970) shows almost identical qualitative
results. The vortex center in Fig. 12 is about 76 ca from the bottom
and v2 cm from the left wall. This vortex center is in nearly perfect
agreement with tie experimental vortex center determined by Donovan
(1970) from the enlargement of the photograra by Mills (1965). Pig. 13
illustrates the three-dimensional view of the pressure distribution.
The shhpe shows a striking similarity to that reported by Donovan
(1970), ian which no numerical values were given prohibiting a direct
comparison.

To test the effects of compartment size on the computation, the
same cavity is divided into 441 square compartments aad 84 boundary
compartments as shown in Fig. 14, and the calculation is repeated by
the ICM computer program. Input and output for this run are alsc given
in Appendix C. The resulting flow is shown in Fig. 15. The vorte.
center is “almost identical® te that in Fig. 12. The velocity fields
as computed by two spatial discretizations with di€ferent compartment
sizes show no appreciable differenccs. However, whi'le ali fluid
rotates about the vortex center in Fig. 12, two small counterrotating
vortices exist in the¢ two lower corners in Fig. 15, although the main
vortex occupies most of che cavity. It is thus seen that as the
compartment size becomes smaller, smaller-scale vortices can be found

(Pan and Acrivos 1967). Interestingly, Moffatt (1964) also found these
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Fig. 12. Velocity vector plot for the square cavity problem with large
grid discretization
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’ smaller vortices at about the same location using analytical techuniques
for the boundary-layer region. Fig. 16 depicts the pressure
distribution. The general shape is the ssame as that in Fig. 13.
However, the - (imum pressure for this case is larger than that in

Fig. 13. This is obvious since it is located closer to the stagnatiom

point because of smaller grid system.

V.3. Requirements of Computer Facilities

The CPU time on IBM 360/9]1 and the storage requirements for the

four computer runs, two for each of the two case studies, are given in

Table 1. In addition, one scratch storage file, logic unit 1, is used

to store the results for plotting purposes.

Table 1. CPU time and computer storage

Wake problem Cavity problem

small obstacle large obstacle 1large grid small grid

CPU time

(minutes) 1.06 1.11 0.53 7.91
Storage

(K bites) 178 162 166 438
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VI. CONCLUSIONS

A technique, an integrated compartment method (ICM), was developed
to set up the algebraic equations from partial differentisl equations.
It uniquely combines the merits of finite differences, finite elements,
and compartwent analyses. The method is applied to the Ravier-Stokes
equations to reduce from the coantinuous to the discrete field problea.
The time-split procedure proposed by several investigators to sdvance
the pressure and velocity fields through the time dimension is adopted
to accomplish the evolution of flow dynamics by the ICM algorithm., The
computer code designed to handle two- and three—dimensional problems an
desired is written to implement this new technique. The program is
applied to two simple cases of wake formation behind the obstacle in a
channel and circulatory motion of a body of fluid in the square
cavity. The preliminary applications show promising results. Adoption
of the program to study general three—dimeasional fluid problems in

complex regions under further investigation.
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VIII. GLOSSARY OF TERMS

advective acceleration vector
value of X at compartment. i, time néAt
value of R at interface ij, time nét
divergence of velocity vector, [}
value of D at compartsent i, time néit
value of D at interface ij, time nlt
distance from node i to the interface ij
distance from node j to the interface ij
d. +d.
1 b )
differential volume
differential interfacial area
distance from node I to the boundary
total energy
value of E at compartment i, time nAt
value of E at interface ij, time nAt
a scalar function
value of F at compartment i
value of F at the interface ij
gravitational acceleration
av ige maxiaum velocity gradient
a8 unit vector normal to the surface
time step counter
>
x-component of n
>
y~-compcnent of n
>
n

z~-component of
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value of 3 at the interface ij
pressure

value of P at compartment i, time nit
value of ? at the int~rface ij, time nk
surface area

interfacial area of the interface ij
time

velocity vector

average maximum speed

x-velocity component at the boundary
value of ¥ at compartment i, tiwe nét
velocity vector at node I

x-component velocity at node I
prescribed normal velocity vector
prescribed tangential velocity vector

x-component of ﬁ;

= value of U at the interface ij, time nét

y-velocity component at the boundary
y-component velocity at node I
y-component of ﬁ;

z-velocity component at the boundary
z-component velocity at node 1
z-component of ﬁt

vertical coordinate at the boundary
vertical coordinate

potential head plus pressure head

= value of ¢ at compartment i, time nAt
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value of ¢ at the interface 1j, time nét
value of s« at the boundary

value of @4 at the node I

vorticity vector

value of yat compartment i, time nAt

value of @ ai the interface ij, time nat

- eddy viscosity

del operator

minimum characteristic grid size
time step size

fluid density

volume

value of V of compartment 1
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APPENDIX A
DATA INPUT GUIDE

ORNL-5684

1. TITLE: Format (20A4). Ome card per problem.
TITLE ;l
vhere

TITLE = Array for the title of the problem.
It may contain up to 80 characters. .

2. Basic Integer Parameters: FORMAT (16I5). Ome card per problea.
NODES| NCONS| NOGF | NOGP NTI| NITR| NREAD | INTERP
10 1 0 25 30 35 40
intery | INTERV|INTERW| NPRP | NeRU | WRV | NeRW| P
4 50 55 60 65 70 75 80
where
NODES = No. of nodes (compartmeits),
NCONS = No. of connectors (Interfaces),
NOGF = Ro. of connectors with given normal or tangential flows,
NOGP = No. of connectors with given pressure at their second
node,
NTI = No. of time steps,
NITR = Alloved no. of iterations for the iterative solution of
PHI,
NREAD = Every NREAD time steps read transient boundary conditions
once.
INTERP = Internittent output control of PHI, 0 = No, 1 = Yes,
INTERU = Intermittent output control of x - component velocity,
0 = No, 1 = Yes,
INTERV = Intermittent output control of y ~ component velocity,

0 = No, 1 = Yes,
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INTERW = Intermittent output control of z - component velocity,
0 = No, 1 = Yes,
NPRP = Every NPRP time steps line-print PHI once,

NPRU = Every NPRU time steps, line-print x - component
velocity once,

KPRV = Every NPRV time steps, line-print y - component
component velocity once,

NPRW = Every NPRW time steps, line-print z - comgonent
velocity once,

IMPL = Solution control of PHI, 0 = iterative method,
1 = direct method.

3. Disk or Tape Output Control: FORMAT (80I1)

KDSK(1){ KDSK(2) KDSK(T)
5 0 80

where
KDSK(I) = Integer to specify whether the values of PHI, U, V, and

W at (I-1th time step will be outputed on disk or
tape, 0 = No, 1 = Yes,

4, Basic Real Parameters: FORMAT (8F10.0). Ome card per problem.

DELT| EDDX] EDDY] EDDZ| GRAV EPS| OPTN
1 20 30 40 50 60 70 8

where
DELT = Time step size, in seconds,
EDDX = x-eddy viscosity, in m?/s,

EDDY = y-eddy viscosity, in m?/s,

EDDZ = Z-eddy viscosity, in mZ/s,

GRAV = Gravity acceleration, in m/s?,

EPS = Error tolerance for solving PHI - iteratively,
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OPTN = Cptional control, O = original Navier-Stokes equations
are used, 1 = alternative Navier-Stokes equatioas
are used,

5. Nodal (Compartment) Data: Usually ome card per node (compariwent)

is needed, i.e., a total of NODES cards. However, if nodes appear in a
regular pattern, intermediate nodal data information is automatically

generated.

Card N: FORMAT (1S5, I3, 12, 7F10.0)

NI| NSEQ|NTYPNI} VOLNI XNI YNI Zﬁ XADD YADﬂ ZADq
5 8 10 20 30 40 50 0 70

where
NI = Node number of N~th compartment;

NSEQ = NSEQ subsequent node information will be generated
automstically;

NTYPNI = Node type of ncde NI,
0 = interior node,
node on rigid no-slip boundaries,
node on rigid free-slip boundaries,
node on b-undaries with prescribed flows,
node on boundaries with prescribed pressure,
node on continuative boundaries,
node on boundaries with prescribed flows
&nd pressure;

AN WN -~
[ I T B I B |

VOLNI = Volume, area, or length of node NI depending on 3-D, 2-D,
or 1-D problems, in m3, m~, or m;

XNI = x-coordinate of node NI, in m;

YNI = y-coordinate of node NI, in m;

ZNI = Z-coordinate of node NI, in m;
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XADD = Increment of x-coordinate in each of the NSEQ nodes, in m;

YADD = Increment of y-coordinate im each of the NSEQ nodes, in n;

ZADD

Increment of z-coordinate in each of the NSEQ nodes, in m.

6. Connector (Interface) Data: Usually one card per conmector

(interface) 1s needed, i.e., a total of NCONS cards. However, if
connectors appear in a regular pattern, intermediaiz connector data
information is automatically generated.

Card K: FORMAT (314, 412, 6F10.0)

KI{ NODTKI{NOD2KI} NSEQ{ NAD1{ NAD2{KTYPKI} D1ICKI
4 8 12 14 16 18 20 30

D2ICKI} AREAKI| DCSXKI} DCSYKI § DCSZKI
40 50 60 70 80

where
KI = Connector (interface) no. of k-th connector;
NODIKI = First node no. of connector KI;
NOD2KI = Second node no. of connector KI;

Note: In the case of interior-to-boundary node
connector, the first node number is that of interior node
and the second node is that of boundary node.

NSEQ = NSEQ subsequent connector (interface) information will be
generated automatically;

NAD1 = Incremental number of the first node in each of the
the NSEQ connectors;

NAD2 = Incremental number of the second node in each of the
NSEQ connectors;

KTYPKI = Connector type of connector KI,

0 = interior-to-interior node connector,
interior-to-rigid no slip node connector,
interior-to-rigid free slip node connector,
interior-to-prescribed flow node connector,
interior-to-prescribed pressure node connector,
interior-to-continuative node connector;

VB WM
| I B I I |
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DIICKI = Perpendicular distance from the first node of connector
KI to the interface (NOD1KI, NOD2KI), in m;

D2ICKI

Perpendicular distance f-om the second node of conmnector
KI to the interface (NOPIKI, NOD2K1), in m;

AREAKI = Interfacial area of the interface (comnector) KI, in w?;

DCSXKI = Directional cosine with x-coordinate of comnnector
(interface) KI;

DCSYKI = Directional cosine with y-coordinate of comnector
(interface) KI;

DCSZKI = Directional cosine with Z-coordinate of connector
(interface) KI.

7. Connector Data of Prescribed Flow: FORMAT (1615). The number of

cards required depends on NOGF. It is equal t~» (NOGF/16 +1).

kGF (1)| KeF(2)| K6F(3) xem%;l

KGF(K) KGF (NOGF) mj
5

wvhere

KGF(K) = Connector number of K-th interior-to-prescribed-flow
node connector.
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8. Connector Data of Prescribed Pressure: FORMAT (161I5). The number

of cards required is equal to (NOGP/16 +1).

kGP(1)]kaP(2)] kGP(3) "GP(‘E)J
5 10 15 80
KGP(K) KGP (NOGP)
5 B

where

KGP(K) = Connector number of k-th interior-to-prescribed pressure
node conmnector.

9. Initial Conditions of PHI: FPORMAT (IS5, 5X, 710.0). Imn the wost

general case, there is one card per node (compartment), i.e., a total

of NODES cards.

NJ PHI(NJ)
5 10 20 80

NODENPHI(NODES)
5 0 20 80

where
NJ = the node nuaber,

PHI(NJ) = initial value of PHI at node NJ,
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Note: Frequently, however, groups of neighboring nodal points NJ have
identical values PHI(NJ). If a gap is recognized in the input sequence’
of nodal numbers, the initial PHI's are assumed to be identical to the
PHI at the lower boundary of the gap. For example, if two neighhoring
caids of the form

20 0.0 Pi——
80
30 1.0 —
20 80

were encountered, nodes 21-29 would be assigned values of PHI = 0.0.

10. Initial Conditions of x-Component Velocity U: Input in the same

manner as that for PHI.

11. Initial Conditions of y-Component Velocity V: Imput in the same

manner as that for PHI.

12. Imitial Conditions of z-Component Velocity W: Input in the same

manner as that for PHI.

13. Transient Boundary Conditions: This type of card is required only

i1f NOGF ¥ O or NOGP ¥ 0. No card is needed if both NOGF = 0 and

NOGP = 0. Essentially (2 + NTI/NREAD) sets of cards are required. The
first set represents the initial boundary conditions. The subsequent
set represents the boundary conditions at time equal to (NREAD) * (NT)
* DELT, where NT = 1,2, —--- (NTI/NREAD + 1). Each.set will consist of
either four groups (when NOGF ¥ 0, NOGP ¥ 0), or three groups (when
NOGF = 0, NOGP ¥ 0), or one group (when NOGF = 0, NOGP = 0) of cards.
Each group consists of a number of cards equal to (NOGF/8 + 1) or

(NOGP/8 + 1).
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Card Group L: FORMAT (SF10.0)

6roup 1:
eux(1)] eux(2)] eux(3) GUX(8)
\[) 20 80
6UX(K) GUX (NOGF)
10 80
Group 2: .
GvyY (1) 6vy(2)] GvY(3) GVY(8)
10 — 30 8Tl
|
GVY(K) GVY(NOGF)
T0 80
Group 3:
GWZ(1)] 6WZ(2)] GWZ(3) GWZ(8)
10 20 30 80
aHZ(K) GWZ (NOGF) eUJ
Y

or




where
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Group 4:
spr(1)] 6PR(2)] 6PR(3) epn(gj
10 20 30

GPR(K) GPR(NOGP)

10 8)

GUX(K)
GUY(K)
GWZ(K)

GPR(K)

= x-component pre.cribed flow of k-th given flow ccaonector,
= y-component prescr.hed flow of k-th given-flow cornmector,
= z-component prescribed flow of k-th given-flow connector,

= Prescribed PHI value of k-th given-pressure connector.
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APPENDIX B
INPUT AND OUTPUT OF WAKE PROBLEM

B.1. Input for Wake Problem: Small Obstacle

ORNL~

g ~veew== CABC DATA SET 1: TINL E

CSG.U"DI OF NWIPR-STOXTS EQUATIONS BY ICN STREEV VORTEX SRALL OBSTACQLE

g ~ewmees CABC CATA SEY 2: BASIC INTEGER PARANETEFS

N 1es 258 ° 0 &80 1000 81 1 0 400 480 4850 o
g cvmeoecss CAPC CATA SET 3: CISx OR TAPE OUTPUT CONTROL

g0.00“ﬂ 040000000 00 000

b 0890050000 bbbidod
>4 ARA

0300000000
0000000009000000000000000000060000000000000000000

09¢000000000€00000€0¢00300000000000000000000 000

000000000000000000000600900008000000008000000

8
0000000000000000000000000000090000000000000000000

9
C
€ wee—=e- CARC DATA SET &: BASIC REAL PARANETEWS
C
c‘os 0001 0.01 0.01 0.0
€ w=—eces- CARC OATA SEY S: WOOM. (CONPARTMENT ) DATA
[
1 63 0.0 3.0 10.0 0.0
16 ¢t 0.0 10.0 3.0 0.0
11 8 0 100.0 10,0 10.0 G 0
20 01 0.0 10.9 98,0 0.0
21 at 0.0 0.0 5.0 0.0
22 @ 0 100,0 20,0 10.0 9.0
31 o1 0.0 20.0 95.0 0.0
32 ot 0,0 0.9 5.0 0.0
33 8 0 100.0 30.00 10,0 0,0
2 01 O, 3.0 .0 0.0
43 01 0.0 40 .0 %S9 G 0
48 & 0 100,0 40,9 100 0.0
49 01 0. 43.0 50,0 Q.0
$0 3 0 100.0 40,9 6040 000
58 cC1 0.0 40,0 95.0 0.0
SS 01 0,0 20.0 5.0 0.9
S¢ 3 0 100.0 %.9 10,0 Qe 0
60 01 O.C 50,0 48,0 0.0
61 ©01 0,0 €0.0 58,0 Qe 0
€2 3 0 1€C.0 £0.90 60,0 [- 23]
6 01 0.0 36,0 93 .0 0.9
6 o1 0.0 60 60 S0 O0e 0
68 3 € 1€0.0 €0,0 10.0 0.0
7?7 01 0,0 85,0 50,0 0.0
73 &4 0 100.0 60,0 0.0 0.0
7 o018 0.0 60,0 98,0 0.0
0l 0.0 70 .0 3.0 0.0
a0 8 0 100.0 70.0 10.0 0.0
o9 01 0.0 70,0 93,0 0.0
90 01 0.0 00,0 300 O0e 0
91 0 0 100,00 €0.9 100 0.0
100 01 0.0 90,0 98,0 0.0
108 01 0.0 90,0 300 0.0
102 ¢ 0 10C.0 90,90 10.0 o0
1H1t 01 0.0 90 .0 93,0 0.0
112 o1 0.0 100.0 5.0 0.0
113 @ 0 100,0 100.0 10.0 0.0
tz2 01 0.0 1000 98,0 0 0
123 o0t 0.0 1100 $40 0,0
124 8 0 100.0 110.0 10.0 000
139 01 0.0 1100 98,0 0.0
13 o0t 0.0 120,0 S.0 9.0
135 8 0 100,0 120.0 10,0 000
184 0 % 0.0 120.90 93,0 0.0
148 g1 0.0 130.0 [ X 0.0
146 @ 0 100,0 1300 100 OO
IS¢ 0 1 0.0 130.0 8.0 0.0
186 8 8 0.0 138.0 10.0 0.0

-]
(-] .

(-]
o o

-~0Q=0gm00=0=00"
o

e o0V e O%s D2 B
¢ 00 009 Q0¢ OO0 O0e 00 O
(-] [-] (-] ©

OOy s O ®» O b O
e ©°

i

)

CARD

CARD

o>

0 0 bu 1t u 0 0% bt 0
DONO NP UN

L1
L]



ORNL-5684 64

B.1l. Iuput (continued)

€ —----— CARC DATA SEY 61 COMVECTON (INTERFACE) OATA
1 11 127110 s.0 18.0 1.0 0.0 CARD
9 22 2371160 s%e 19.0 3.0 .0 CARL
17 33 3avi110 3.0 10:0 1e0 0.0 CARE
8 & aS $11 0 3.0 1820 1.0 0.0 CARD
29 40 S0 00008 30 1 1.0 0.0 CARC
3 S0 Si 2116 8.0 1000 10 0.0 Cant
» srzi110 $.0 100 1.9 0.9 CARE 06¢
3% 62 63 2110 8.0 10.0 1.0 0.0 CARL
3 60 69 2110 8.0 10.9 1.0 0.0
@ 71 71N eo0e0 8.0 1920 1.0 0.0 CARD 069
a3 73 743110 s.e 1040 1e8 00 CRE
a7 09 SL Y1 1 O F 9t 100 1.0 0.0 CARE
S5 91 2711 0 3.0 10 .0 1.0 0.0 CARD
63 102105 711 @ 8.0 1000 1.0 00 CARC
74 113116 71 1 O sce 100 1.0 0.0 CARE
ey 13818 711 e 30 tos0 i s CARE
) * . .
HEHEHEEE R S0 100 120 0.0 CARG 077
163 11 22011 @ 8.0 3 0.0 200 CARg
112 22 33 €110 3.0 10 AR
121 33 s 4110 3.0 0 CARD
126 30 S0 3110 s’y 100 CARE
130 o4 8¢ 311 0 3.0 10.0 cant
136 50 62311 0 s 3 CARL
130 S¢ 68 3110 4 1 CARE
182 ¢ 74 3110 8.0 1040 CARD
166 60 00 311 0 39 0.0 CARD
180 73 64 411 0 Se0 10 Cant
195 6C S1 811 0 see 10.0 CARG
166 91102011 0 S0 100 CARE
173102 813 81 1 O .0 19.0 CARD
192 113128 € 1 1 © $.0 0.0 CARD
191 120 138 0 1 | © 100 CARC
200 138 166 € 1 1 O 100 CARD
209 11 10 31113 3 10 4 CARD
213 S6 58 21212 3 10.0 €mE
216 o1 90 81111 & 10.0 CARE
282 13€ 196 0 1 1 S 1000 CARD
231 11 10131 3 10.9 CARD
280 19 20 #1111 1 10 .0 €A
263 3 S4 21212 10.9 CARC
26¢ o8 69 e1tll 10.8 CAR
257 48 69 €00 1 9.9 €A
264 62 61 000 ) 10<0 CARC
285 73 72 0606 3 1040 CARE
266 89 €0 00 0 1 10.0 CARZ
c ® CARD
€ === CASC DATA SET 7: COMMECTOR DATA OF PREICRISEO FLOV
o T 2 233 me 235 2% 237 23 2 CARD
€ =--=-=- CONMECTOR C/v4 OF PRESCRISED SRESSIRE
c
€ =-=--e= CARC CATA SIT 91 IMITIAL CONDITIONS OF ®N1
3 000 CARD
I 0co CARC
€ -----=- CAAC OATA SE7 107 INITIAL CONDITIONS OF X-CONGOMENT VELOCITY U
1 0.0 CARD
c et e CARE
€ —------ CANC OATA SET 111 INITIAL COMDITIONS OF Y-COPOMENT VELOCITY V
1 0.0 CARD
C tes 991 carc
€ ----=-- CAMC OATA SET 12: INITIAL COMDITIONS DF Z-COMPOMENT VELOCITY v
2 0.0 CARD
L 0.0 CARC
€ ------v CAMC OATA SET 13f TRMNSIENT BOMOARY CONDETIONS
0.0 CARD
1.0 1.0 1.0 140 1.0 1.0 1.0 1.0 CARC
1.0 CARC
00 0.0 0.0 2.0 0e 0 0.0 0e0 0.0
0.0 CARE
e:0 0e0 0.0 040 0e0 0.0 0.0 0.0 CARE
0,0 CARL
9.0 CARD
140 140 140 1.0 1.0 1.0 1.0 1.0 canc
140 . CARE
0.0 0.6 0.0 0.0 0.0 0.0 0.0 %00 cane
M
44 0.0 0.0 0.0 0.0 0.0 0.0 0.0 CARD
0.0 CaRC

CARD 048

0 0m 4 0B e 40 00 g 0 5 50 30 s B0
BIORPUNHOOBYO

snuuunnnnn-n-—-

—— e -
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B.2. Output for Wake Problem: Saall Obstacle

S800800008000008000080000000580¢ 8000800800000 0000 288088 0000800
[ d

| ]
: SOLUTICN OF NAVIER-STOXES EQJATIONS 8Y ICA STREEY VOATEX SHALL OBSTACLE :
00088000008 000000 D 0008000 [ 11 1] L 1] 1) S900 000 ®
HO, OF NOCES, NODES ccccvocornsccccs vsocnnenssosces 164
N0, OF CCHMECTORS, NCONS o.-oo-...oo..o-.-.o.-o..n. 266
NO. OF CIVEN MLCuw CONwE 9
NO. OF ClVEN-PRESSURE Cmn'ﬂ‘.
NG, OF TINE STEPS, NT I escscssseccsvncace 400
0. OF ITERATIONS ALLOWED FOR SOLVING PRESSUR 1000
CEVERY NAEAD STEPS .!lﬂ TRANS IENT o
PRINT INTERMITTENY PRESSUREY. 1oVES, [ 3
PRINT INTERHITYENY UP, LavES, OeiD 1
PRINT l“"'ll"a' VY?s 1aVES, OmNOD 1
PRINT INVERNITTENY WPe 1uVES, 00O o eee (]
EVERY NPRP STESS PRINT PRESSURE OMCE ccccoscccnccse 400
CVERY NPRY €~ S PRINT U ONCE cescvcocscccscccscnce 4850
EVYEenyY mv $ ‘S PRINT ' once oo 480
CVERY 8 STEPS PRINT W ONCE cccsvsccessvssossnces 491
I.LlC!V CONTROL C(F SOLVING PH], = (nVES.=@ND cosee 1

<o’ LIST CF OLISK QUTAUT CONTROL see
00000000 00 0000 060009000 00000000000000000.,80000000000080000000800000008 300000000

00000000 000000000000000000000080000000000080000000000000000000000000000800900000
00000000000¢0000000000000300000C000000000080000 0000 0000000000000600000000
©00000000000005000096000 000000 0000080006 $0900000090000 0000 808000000900.86008080 09
0000000000000000000000000000000030000008000000000000000000€000002000800000908000
000€0000000¢00000000000000000000000000000000000000000000000000000000008000008980

o
TIME STEP SIZF wccecscssocsssevsecscnsccsesscoonsscsecse 0.18000 03
XK=FDDOY COCFFICIENT oo o0s000vcccccccccoscsvccccscsnce Oe 10000~-03
Y=EDOY CCEPFICIENTY <00 g {0000-

I-E00Y CC!”ICI!IVD;.- .

¢3¢ NOODE (COMPARTAENT) DATA ¢»e

] NTYP VoL (N) XN vi{nd ZtN)
1 3 0.0 0.500000 01 00100000 02 0.0
2 3 000 0¢ 300000 01 0200000 02 0.0
3 3 9.0 0e¢ S00000 01 0.300000 02 0.0
. 3 0.0 00800000 O? 0.400000 02 0.0
k- 3 0.0 04500000 V1 04500000 02 0.0
[ 3 0.0 Oe oD 0} 0.600000 02 0.0
14 3 0,0 0.500000 01 b4 o2 000
] 3 0.0 0+800000 0% 0. 8000 3 0.0
? 3 0.0 04800000 01 G.4060 o2 090

10 1 0e 0 06100000 02 O 300000 01 00
131 [ 0100000 03 0+100000 02 00100000 02 0.0
12 [} 04100000 03 00100000 02 00200000 02 00
13 (] Qe IOOOOD o3 00100000 02 003 oD 02 0.0
14 L ] 0. 000 03 0.10000D 02 13 00 02 0.0
18 -] 00 100000 03 04100000 02 G 330000 02 00
16 [-d 00100000 03 0100000 02 00600000 02 0.0
17 (] 0.10000D0 03 04100000 02 0708000 02 0.0
13 ] 04100000 03 0e 100000 02 0o 800000 02 00
19 [] 0.1000¢5 03 00100000 02 0.900000 02 0e0
20 1 0.0 00100000 02 0. 586000 R 0.0
21 1 0.0 04200000 02 00300000 01 0.0
22 ] 0+100000 03 0200000 02 0100000 02 00
23 ] 0100000 03 0¢ 200000 02 00200000 02 040
26 [d 0. 100000 03 0+ 200000 02 00300000 02 0.0
23 [} 9.+500000 03 00200000 02 0.400000 02 0.0
20 ] 9¢100000 03 0e¢ 200000 02 [ X oD 02 000
ar 9 0.100000 03 00200000 02 [ X 00 02 0.0
F{ [ ] 0.100000 03 0. 200000 02 0200000 02 0.0
» -] 04100000 03 Oe 000 02 o8 [ ] 00
30 [ 00100000 03 0. 200000 02 09 o0 132 0.0
3 1 0.0 C+200000 02 Ge 980000 2 Oe0
32 1 0e0 04300000 02 0.500000 01 0.0
33 (] 04100000 03 00 300000 02 0.100000 02 0.0
3 o 04100000 03 00 300000 02 00200000 02 0e0
38 0 0.100000 03 0. 300000 02 0300000 02 0.0
36 (] 04100000 03 0+300000 02 0+ 400000 @ 040
37 (] 00100000 03 0300000 02 0¢850 0000 02 0e0
38 -4 100000 03 04300000 02 Oo 02 0.0
39 ] 0,100000 03 +300000 02 ’000” [ 0e0
40 ] 0100000 03 0300000 02 o.lo“ooo 00
[3) -] 0.100000 03 0,300000 02 . 02 0.0
42 } 00300000 02 00 02 000
4) 0.0 0,600000 02 80 04 0.0
[ d 4 0. 100000 03 00409000 O2 00100000 02 0.0
(3] [ -] 04100000 03 00400000 02 0.200000 02 000
48 ] 0.,10000D0 03 0.,400000 02 00 30¢ [ - 0.0
[ 34 (] 00 100000 0) 0,400000 02 Ge400000 02 00
40 ] 0.,100000 03 00400000 02 0300000 02 000
40 1 0.0 0, 480000 02 0.800000 02 000
80 [} 0e 100000 03 00400000 02 0e 8600000 02 00
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B.2. Output (continued)

¢0e¢ NCOE (COMPARTNENT) DATA o8s

N NTvp VOLIN) X iND YiN)
S o 0.100000 03 0+«400000 02 04700000 02
s2 [ 0.100000 03 0-400000 02 0, 80C020 02
! < (] 0. 100000 03 O 40w 700 02 G 900000 02
1) 1 0.0 0.40000% 02 G« 950000 02
SS 1 0.0 0.500000 02 0300000 Ol
S8 ] 0e 100000 03 03500000 V2 € -100000 02
34 [ 0.100000 03 0.500000 02 04200000 02
S8 o 0. 10000D 03 0.80540 02 C.300000 02
S9 [} 0,100000 03 0,530000 72 04400000 02
(-] 1 0.0 0.500000 0Z 0.480000 02
61 1 0.0 06%00000 02 Qe 550000 02
62 o 0100000 33 ~- 3500000 02 0600000 02
63 o 0,100000 03 0.500000 02 0.700000 O2
64 [} 0« 100000 0O 00500000 02 0 800000 02
€s ] 0.100000 €3 0500000 02 0+.90000D 02
68 1 0.0 0.500000 02 0.$3000D0 02
67 1 0.0 0600000 02 04500000 01
68 ] 0.10000D0 03 00600000 02 04100000 02
€9 o 0.100000 03 0.60.000 02 Ge 200000 02
70 o 0.1000C 03 04600000 02 0+ 300000 02
Ze o 0.100000 03 0.00000C 02 @.400000 02
72 1 0e0 0e¢ SS0000 02 0e 50000 02
3 [ 0.100000 03 0.6Q000D 02 0500000 02
7e ] 0+ 100000 023 0600000 02 0.600000 G2
7S [ 4 04100000 03 0.60000. 92 0.700000 02
76 o 0+ 100000 03 0.603000 G2 C+800000 02
7 ] 0. tGOOOD 03 0.600000 02 Ge 920000 02
78 t 0.0 0.600000 02 0950000 02
79 1 0.0 0.700000 02 0300000
8o ] 2¢ 107000 03 00700000 02 Ge 100000 02
(4] (4 1,200000 03 0+ 700000 02 04200000 02
82 ] ¢+ 100000 03 0., 700000 02 0.300000 02
es [} (100000 03 00700000 02 0.400000 02
s 9 3.100000 02 04700000 02 0+%00000
8s [ 0.100000 03 Oe 706000 02 Qe 600000 02
86 o 0.100000 23 Qs 702000 02 0700000 02
14 ] 0,100000 03 00700000 02 € +800000 02
8 -] 00100000 03 0e 700000 02 G 900000 02
a9 1} 0.0 0+ 700000 02 0.950000 02
0 1 0.0 0.800000 02 03500000
°1 ] 0.100000 03 00800000 02 0e10000D 02
92 o 04100000 03 0.800000 02 6+200000 02
93 o 0. 100000 93 00800000 02 0« 300000 02
‘ 9 [ 0.10000D0 03 00800000 02 ¢,400000
| s o 0.100000 03 0.800000 02 t. +50000D 02
9% ] ¢-107500 o3 00800000 02 Je 600000 02
87 [ 0,.40000 03 0800000 02 (e 700000 02
; 98 o %+107000 03 0.80000D0 02 e 80. 300
99 [} 00100700 73 0,80000C 02 Ce 900000 7
| 100 1 0.0 0.8320'" 02 {1e¢95200(:
} 101 1 0.0 00900000 02 Qe 3G 0000
102 ] 00100000 03 04900000 02 0.10000
103 [ 0.100000 03 04900000 02 0.200000
154 0 04100000 03 0, 900000 02 0200000
108 [ 0.10000D 03 00900000 02 0400000
106 ] 0.100000 03 0.900000 2 0+500000 02
107 ] 0100000 3 0¢ 900000 02 0e 600000 02
108 [ 0.100000 03 00900000 02 Q¢ 700000
109 ] 0.100000 03 0900000 02 00 800000
110 (] 04300000 03 Oe¢ 90000D 02 0.900000 02
111 1 0.0 0900000 0. 0+95000D 02
112 1 0.0 0,100000 02 0.300000
113 0 04100000 03 0e10000r 03 0100000 02
114 ] 0.100000 03 0.100000 023 0200000
ins [} Ge {00000 03 Oe 100000 03 00300000 02
116 4 0.100000 03 ¢ 100000 03 0400000 02
117 (] 0.100000 03 0,100000 02 0500000
118 ] 00100000 03 0100000 03 04600000 02
119 0 24100000 03 00100000 03 04700090 02
120 4 0. 100000 03 0, 100000 02 0800000
123 (] 0.100000 03 0.100000 03 0900000 02
122 ‘ 0,0 0.100000 03 0.:$3C000
123 (- TT ] 00110000 03 Oe 300000 01
124 0 0., 100000 03 0.,110000 03 00100000 02
128 [\ ] 0100000 03 0. 110000 3 0. 200000
126 4 0.100000 03 00110900 O 00300700 02
127 ] 0.,100000 03 0+ 110000 03 04400000 02
128 4 0,.,100000 03 0.,110000 03 00305900 02
129 [ 04100000 03 Je110000 03 24600000 02
130 [} 0.100000 03 0310000 0 O+70000C 02
131 ] 0,10000D0 03 Oe 110000 O3 0« 800000 02
132 [ 0,100000 03 0,110000 03 0«900000 02
133 1 0,0 0+110000 03 0.5$5000D0 02
136 1 0.0 0e 120000 03 00 500000 01
135 d 0.1 0000 03 0¢120000 03 0.100000 02
138 ] 0.,105000 03 0. 120000 03 0.200000
137 -] 0,10L000 03 0,120000 03 0300000 02
138 ] 0. 100000 03 04120000 03 0.400000
139 [} 0,10000 02 00120000 03 06500000 02
f.9 n 0, 10000 03 0.120000 03 0.600000 02
141 o 2,.0000D 92 0+120000 03 0470CQ00 02
142 [} 0¢ 100000 13 00120000 03 Ve 800000 02
143 0 0,100000 . 3 0. 120000 03 0900000 02
tde ) 0.0 00120000 02 0.,95000D0 02
148 1 0.0 r,130000 03 0¢500000 01
146 ] 0.100000 0.} 0.130000 03 00100700 02
147 (] 0,100000 91 0e 130000 03 00200000 02
148 4 0,100000 0% Qe :.3000D 03 0« 300000 02
149 4 2,100000 03 0,3130000 03 Os 40000D
180 ] 0¢100000 03 0e¢ 130000 03 Ge 800000 02
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B.2. Output (continued)

888 NOOE (COMPARTMENT) DATA ¢ee

[ NT YP VOL(N) X(N) Y{N) ZiN)
-] ) ] 0+100000 03 0«130000 03 0. 600000 02 0.0
| B Q 0.100000 03 0¢130000 03 0.700000 02 0.0
1S5 (] 00100000 03 00130000 03 0800000 02 00
124 (4 0.100000 03 0. 130000 03 0.900000 02 0.0
188 1 0.0 00130000 03 0. 950000 R 0.0
186 < Oe O 0+135000 03 010000 02 00
187 S 0,0 0« 135000 03 0.200000 o2 0.0
158 g 0.0 0+ 135000 03 0300000 Oc .21 ]
159 0.0 0e 135000 03 0400000 02 0«0
1€0 L] . +0 00135000 03 G.304000 02 0.9
11 S [N 0« 135000 03 0e 600000 02 Vel
162 S 0.0 O« 133000 03 0. 700000 02 0.0
163 S 0.0 0+ 1335000 O3 0.,800000 02 0.0
168 L] 0«0 0« 135000 03 0900000 02 Q0

28% CONNECTCE (INTEQFACE) DATA ofe

X XTrP NCD1 NOM2 D1IC(K) D2IC(K) AREA(K) DCSX(K) oCcsSY(K) DCSZI(K) IHON

1 o 1 12 3. 000 5.000 10+ 000 Oe 0 1 0000 00 1

2 0 12 3 S. 000 3,000 10,000 0.0 19.0 0.0 1

3 [} 13 14 $.000 $.,000 10,000 000 1000 0.0 1

) o 14 13 54000 84 000 10,000 Oe0 1400w 0.0 1

S o I3 16 S.000 5.000 10,000 0.0 1.000 0.0 1

& -] 16 17 S. 000 S.000 10,000 0e0 1.000 0e0 1
r o 17 16 S« 000 5.000 10.000 0.0 1000 0.0 )

8 ] 19 5. 000 5.000 310,000 0.0 1.000 0.0 )

L o e2 23 $.000 5S¢ 000 10.000 Oe 0 1000 040 )
10 [+ 2 24 $,000 S.000 10.000 0.0 1.000 0.0 1
11 Q 2 23 +» 000 3.000 10,000 - 23] 1000 0.0 )
12 (] 23 26 S.000 10,000 0e 0 1.000 0.0 1
13 [} 2¢ 27 $.000 5.000 10.000 0.0 1000 0.0 1
14 o 27 28 S«000 S.000 10. 000 0.0 1000 0s0 )
1s ] 28 29 8,000 $,000 10.000 060 1.000 0.0 1
1€ [4] 29 30 S.000 5.000 10.000 0.0 14000 0.0 1
| %4 o 22 3 $, 000 3,000 10,000 0 0 1 « 000 0«0 )
18 -] 34 33 S+ 000 $.000 10,000 0.0 1.000 0.0 1
16 o 38 36 $.000 35,000 10,000 0.0 1.€00 C.0 )
20 o 3¢ kx4 %+ 000 3000 10,000 0e0 1000 0.0 )
21 ] 27 38 S+ 000 3,000 10,000 0.0 1.000 0.0 )
22 o 38 39 S5.000 3.000 10.000 0.0 1000 0.0 1
23 ] 39 40 S+ 000 3.000 10,000 0e0 1+000 0.0 1
24 0 40 41 $.000 5,000 10.000 0.0 1000 9.0 3
23 ] a4 43 $.000 3,000 10.000 0«0 1000 0.0 3
28 ] L3 (3] $,000 $.000 10,000 0.0 1.000 0.0 1
27 o Ac 47 3,000 3.000 10,000 0.0 1000 0.0 )
28 (] a7 40 S. 000 $5.000 10.000 0e 0 1 000 0.0 1
29 ] a8 50 S.000 5.000 10.000 0.0 1+000 0.0 i
30 ] 30 (1) S ,000 3.000 10,000 040 1.000 0.0 1
31 ] S1 52 S¢ 000 S.020 10,000 0.0 1000 Q.0 1
32 ] S 43 S.000 5400 10.000 0.0 1.000 0,0 1
33 [} 36 $7 S. 000 S.¢ 10.000 0.0 14000 0.0 3
3 (-] s7 38 S, 000 5.0 10,000 0.0 1000 0.0 1
s [ -1 ] 9 $.,000 S.n 10.000 0.0 1000 0.0 )
3¢ -] e2 (24 3. 000 Se b 10,000 0e0 1000 040 1
37 -] £5 (1] 5.000 Se0C 10,000 0.0 14000 0.0 1
le (-] 64 6> 3,000 5,000 10.000 0.0 1 .000 0.0 )
39 -] (-1} 69 20000 5000 10.000 0.0 1.000 0.0 )
40 ] 69 70 $.0C0 5.000 10.000 0.0 1.000 0.0 1
41 e 70 71 5,000 4,000 10,000 060 14000 00 )
42 ] 71 $.000 5.000 10,000 G0 1000 0.0 2
42 o 72 74 5,000 . 10,000 0.0 1.000 0.0 1
44 4] 74 7% % 000 S+000 10,000 0e0 1.000 00 )
43 4 73 76 3.000 %.000 10,000 0.0 1.000 0.0 )
aé (4] 78 77 S 000 5.000 10.000 0.0 1000 0,0 )
47 o a0 81 S¢000 S+ 000 10.000 0.0 1.000 Oe0 1
a8 ] -2} 82 $.000 $.000 10,000 0.0 1.000 0.0 3
49 ] 82 83 %.000 5.000 10,000 0.0 1 « 000 060 3
s0 (4] ar (L] S, 000 5.000 10,000 Oe0 1000 0.0 )
st ] (L) as S.000 $.000 10.000 0.0 1.000 0.0 )
$2 ] as aé $,000 5.000 10.000 0.0 1.000 0.0 )
s3 ] 86 14 3,000 $.000 10.000 0.0 1000 0.0 1
S ] a7 as $.000 3. 10.000 0.0 1000 0.0 )
L] ] 91 92 S.000 5,000 10,000 Ge O 1 ¢000 040 3
s6 ] 92 (-2 ] 8.000 %.000 10,000 Oe0 1.000 0.0 )
57 ] (2] 9 $.000 3,000 10,000 0.0 1.000 0.0 )
S8 [+] 94 93 S0 000 30000 10,000 00 1000 0.0 1
9 0 9 96 3.000 $.000 10,000 0.0 1000 0.0 )
60 ] 9¢ 97 3,000 $,000 10,000 0.0 1.000 0,0 )
el -] 97 98 $¢ 000 $¢000 10.000 000 1000 0e0 1
62 d 98 99 $,000 $.000 10.000 0.0 1.000 0.0 !
63 0 102 103 3,000 8,000 10,000 0.0 1000 00 )
64 0 103 104 5,000 S.000 10,000 0.0 1000 0.0 1
5% o 104 10% $.000 5.000 10,000 0.0 1000 Oe0 I}
66 0 102 108 8s 010 50000 106000 000 1000 Q40 1
67 0 10¢ 107 $.000 S¢ 000 10,000 0.0 1000 0.0 )
68 o 107 1108 8,000 $.,000 10.000 0.0 1000 0.0 )
69 0o 108 109 %4000 $«000 10,000 0«0 1.000 0.0 1
70 o 109 110 %.000 8.000 10.000 0.0 1.000 0.0 3
71 0 112 114 S, 000 $.000 10.000 0.0 14000 040 3
T2 o 114 118 2,000 8,000 10,000 000 1.000 040 )
73 0o 11S 116 $.,000 8,000 10.000 0.0 1300 [- Y] )
74 0o tie 117 9,000 50000 10000 00 1000 040 )
78 o 1317 1318 S.000 8,000 10,000 0,0 1000 0.0 )
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B.2. Output (continued)
000 COMNECTLR (INTERFPACE) DATA oo
z XTYP ACD1 NODR 011CIx) [} (<] 4] AREA(R) DCSX( X) DeIvi R} CCIZLm) PEN
76 o 113 110 S 000 85000 &0 1 2900 0.0 1
” 0 110 8 e 000 S 000 [ 29 ] 1 ¢ 000 0.0 3
78 0 130 It S.000 S« 000 0.0 14000 0.0 3
e o 128 189 S.000 Se 000 0.9 1 +4000 0«0 1
a0 o 128 (2 3,000 80900 0.0 1000 0.0 1
(3] o 186 127 S. 000 8000 0.0 ] 000 0.0 1
[ 4 o 127 se S 900 S.009 0.0 1 ¢ 000 00 3
a3 o 128 129 S¢000 8¢ 000 0.0 1000 0.0 1
[ o o 129 130 S.000 85.000 0.0 10000 0.0 1
[ 3.) o 130 131 S.800 S0 000 0.0 14000 0.0 1
[ 3 o 131 132 5.000 3,000 0.0 1 « 000 0.0 3
[ 24 o 138 138 S+ 600 8 +000 0.0 14000 0e0 1
o8 o 13 1 8.000 S+ 000 0.0 10000 0.0 1
89 o 137 130 S,000 3.000 0.0 10000 0.0 3
°0 % 118 13 2,000 5 004 0e0 1 +000 000 1
o1 0 13 140 3,000 S.000 0.0 1 .8000 0.0 1
2 0 140 14} 8,000 8.000 0.0 1000 0.0 1
L & 0 141 142 G 900 S2000 0s 0 14000 0.0 |
94 0 142 1A 8.000 5. 000 0.0 1000 0.0 3
[ < 0 146 187 %.000 S, 000 0.0 1,000 00 1
° 0 147 148 [ 3 $,000 G0 10000 Ced 1
7 0 140 149 S,000 $.000 0.0 1000 0.0 2
28 o 14 19 S.000 $0000 [ Y] 1 000 040 1
) o 0 18280 1M 8,000 $.000 0.0 10000 0.0 1
100 0 1351 162 5.000 %. 000 0.0 14000 0.0 1
101 o 152 143 30000 5.000 0.0 10000 000 1
102 0 152 18s 80000 S.000 0.0 10000 0.0 1
103 [] 11 22 8. 000 3.000 14000 0.0 0.0 11
106 [ ] 18 23 S 000 S+ 000 de 00 020 11
108 ] 13 24 $.000 S, 000 1.000 0.0 0.0 i1
! 100 -] 14 23 8 [ 5,000 1000 0.0 0.0 13
! 107 [ ] 18 26 8e000 S« 000 1000 0.0 0.0 13
108 -] 16 27 S.000 5,000 10000 0.0 0.0 11
109 [ ] (%4 20 S. 000 5.000 1000 O0e 0 040 11
110 ] 10 29 S, 000 S, 000 1000 0.0 0.0 1t
111 (4 19 30 8.000 8,000 ) 0+60 0.0 113
112 [} 22 33 S+000 S0 000 10000 Ce0 040 11
113 [-d 23 34 8.000 s, 000 1000 0.0 0.0 13
114 ] 24 33 3,000 3,000 10 000 060 0.0 11
118 [ ] 20 36 80 600 $0000 1,000 0.0 00 11
116 Qe 26 b 14 3,000 8,000 1000 0.0 Q.0 11
117 -] 27 38 8.000 5,000 000 000 Q.0 11
110 [} 28 9 $5.000 5,000 1000 0.0 0e0 12
119 [} 29 40 8.000 8,000 14000 0.0 0.0 11
120 (-] » a1 [} S.000 100C 000 040 11
121 -] 32 44 5,000 84000 1.000 0.0 0.0 11
122 -] 34 48 «000 8,000 «000 [- 29 0.0 11
123 (] 38 46 8000 S 000 1,000 000 0.0 11
124 -] 3¢ [ 34 %.,000 80000 1,000 0,0 0.0 11
128 [ 27 40 3,000 3,000 Ce0 00 11
126 ] 30 50 84000 54000 1.000 0.0 0.0 1s
127 [} » a1 5.000 8000 1,000 0.0 0.0 12
120 ] 40 a2 { Se 000 1000 O0e0 040 13
129 [-d a1 a3 8.000 5. 000 1.000 0,0 0.0 12
130 (] 44 [ 1 8.000 5,000 1+ 000 0,0 0.0 12
131 ] a8 14 S0 000 S 000 100 0.0 0.0 td
132 [] [, S0 $.,000 8,000 1000 0.0 0.0 14
33 -] L34 89 $.000 8,000 1,000 000 00 12
34 (] 80 62 3,000 8,000 1000 0.0 0.0 12
38 [ 81 [ 3] ] [} 8,000 10000 0,0 0. 12
34 (] a2 [ 1] Se¢ 000 S4000 10000 0+0 ] 1&
b 14 [} 3 [ ] S.000 3,000 1.000 0.0 0.0 12
138 -] [+ (1] 5,000 $,000 le 0.0 0.0 12
» [} 34 (14 8000 S, 000 1 .000 Qe0 00 13
140 -] se 70 5,000 8,000 1+000 0.6 0.0 13
148 [ 89 71 5,000 5,000 000 Oe 0 000 13
142 (] 62 74 5.800 8,000 1000 0.0 00 12
143 [ ] 63 ko] S.000 8,000 1,000 03 0.0 12
48 [ 3 (13 'g S+000 5,000 1000 000 Oe 13
148 ] (1] 7 8,000 5,000 1,000 0.0 0.0 12
40 [ 60 [ ] S.000 8,000 1.000 0.0 0.0 12
34 [} (1] (1} -] $+000 1000 Oe 0.0 13
40 -] 70 o2 8.000 8,000 10000 Ce 6.0 13
149 [} 71 ) 3,000 8,000 le 0eO 00 13
180 [ 72 [ 2] 8,000 8,000 1000 0.0 0e0 11
181 [-d 74 [ 5] 5,000 80000 1,000 0.0 0.0 11
s2 ] 78 [ ] 8.000 8,000 1e 0.0 0.0 13
18D [} 76 [ 14 50000 5,000 1,000 00 0.0 11
se o 7’ [ ] + 000 $,000 10000 [ 0.0 11
[ 1] 3 a0 L 1] 8,000 8,000 10000 0eO 00 11
se (-] []] ”” 8000 8,000 1000 [- 3 0.0 13
|- 34 -4 (2] s 8.000 8,000 1000 0.0 0.0 i1
[ 1) [} 03 L L3 000 5,000 10000 000 0.0 11
89 -] [ 3] ” 5. 000 8,000 1000 0.0 0.0 i1
60 -] (3] [ ] 8,000 85,000 1.000 0.0 [ X ] 11
161 ] [ ] ” 0000 8,000 10000 040 0.0 11
1602 [} e? L 5,000 8,000 1000 0.0 0.0 11
163 ] sé 99 5,000 8,000 1o 000 000 00 11
166 [} 91 102 $.000 8,000 1000 Qe O 0.0 11
168 (4 92 103 8,000 8, 000 30000 - 7X ] 0.0 11
168 [} 91 106 8000 84000 10000 000 040 11
167 [-d 4 108 80000 8,000 10000 0.0 0.0 11
168 (] 8 10e 8,000 8,000 10000 0.0 0.0 i1
169 [ ] %% 107 8,000 8,000 1000 0.0 0.0 11
170 [} 7 100 8,000 $, 000 1000 0.0 0.0 11
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B.2. Output (continued)

¢6s COMMECTCR (INTERFACE)D OATA ot

& KTYP NODT NOD2 [ 23 (L1 3] or'Cex) AREA(K) ocsSx(K) oCcsv(K) OCSZI(X)
17t ] %8 109 S.000 Se 000 10,000 12000 00 Q00 3}
172 ° 9 119 $.000 52000 10. 000 1000 00 | X 1
173 e 102 113 5.000 S .000 10.000 1800 0.0 0.0
174 o 103 114 Se 000 10000 10000 00 040 1
178 o 108 118 3. 000 S. 000 0.000 1. 900 0e® 0.0
178 o 108 116 Se«000 10000 1000 0.0 z
177 0 1086 11?7 S. 000 S. 000 10,000 1.000 0.0 o0 11
178 o 107 118 S.000 S 000 10,960 1.000 0.0 [ 23 ] 11
17 o 108 1119 S .000 100 009 1000 0e® 00 2
100 o 109 120 S.000 S. 000 10,000 1000 0.0 Ce0 1
101 o 1110 121 5.900 52000 10.000 1.000 - 000 |
182 0o 112 124 Se 00 10900 1000 00 | )
183 o 114 g2° S.000 S« 000 160,000 12000 0«8 0.0
104 0 115 12e 8,000 S+000 10. 600 1+00) 0.0 0.0
108 o 1116 127 Se 000 S« 900 10.800 1300 0.0 00
188 o 117 128 S.000 5. 000 10.000 1000 0.0 [ 1Y ]

187 0o 110 129 5,000 8« 000 10. 000 § « 000 0e0 Qo8

188 e 119 130 3,000 S+ 000 10,000 1,006 0.0 Q00 1
189 o 120 1M1 S.000 5000 30 o 1000 Qe -0 1
190 0o 121 132 Se 000 Se 008 1080 1« 000 0«0 00 ¥
191 o 1284 133 S.000 S+ 000 0.0 1.000 0.0 0.0 11
192 0 128 136 8.000 8000 10,000 0 0.0 0.0

193 o 12¢ 13?7 Se 000 Se 000 100000 1.000 0.0 0.0

194 o 127 130 S.000 S. 900 10.000 1000 0.0 0.0

199 e 120 139 3.000 S « 000 100 800 1.0 0.0 Oe®

196 0 129 180 8.000 82000 10.000 1.C00 0.0 Q0

197 0 130 14} S.000 82000 10.000 . 0.0 .

190 o 131 1162 ] Se 000 18000 1000 040 O0e0 11
199 o 122 143 35.000 S+ 000 10000 1.000 0.0 Ol 11
200 0 138 148 S.000 S+.000 10,000 1000 0.0 0ed 11
201 o 1 187 3. 000 S .000 160000 400 000 000 1
202 0 137 148 S.000 80 000 1000 1.000 0+0 0.0

203 0o 138 149 8.000 Se 900 1¢+000 1800 0.0 0.0

208 o 13 1% 0 Ss000 10 %0 1000 000 0.0

208 0 160 181 8000 S» 000 10.0.0 1,000 0.0 0.0

206 0o 1&43 132 8.000 8.000 10,000 1,000 0.0 0.0 1
z07 0 11e2 1853 Se 000 S.000 10,000 1+ 000 0.0 0.0 |
200 0 143 1354 S.000 S, 000 «000 1.000 0.C 0.0 11
200 [} 11 10 S.900 0+0 10,000 [ oX.d =1 ¢ 000 00 1
210 1 22 2 S.000 0.0 10,000 0.0 -=1,000 0.0 |
211 1 33 32 S .000 0.0 10,000 0.0 -1 .000 000 3
212 1 (1] 43 Se 000 0e 0 10000 0e 0 =] »000 0.0 1
213 1 ] s S. 000 0.8 10. 000 0.0 -1 . 000 9.0 3
214 3 €0 [ 34 8.000 000 10000 0.0 ~1+000 0.0 1
218 3 0 79 Se000 000 100000 0.0 =1+000 2.0 1
216 1 o1 %0 S.000 000 10,00 0.0 =1 0000 0.0 3
217 § 102 103 5. 000 0.0 10.000 [ X4 -1 0000 0s0 3
210 1 113 12 3000 [ 2] 10,000 0.0 =1+000 0.0 1
219 § 124 123 S.000 0,0 $0.000 0.0 =10000 0.0 1
220 1 13 13 S.000 Oe O 10000 00 =1 +000 0.0 )
221 1 14€ 1148 S3.000 ([ 10. 900 0.0 =1 +000 0.0 |
222 S 1e¢ 186 84000 000 10,000 1000 0.0 0.0 [ ]
223 S 147 157 S4000 0.0 10000 1.000 0.0 0.0 [}
224 S 140 150 S.000 0 0 10,000 1,000 0.0 0.0 []
228 s 149 159 3,000 Oe 10,000 le 00 0«0 [}
22¢ 8 120 160 5000 000 104000 1,000 0.0 0.0 []
27 s 181 141 5,000 000 10,000 1000 0.0 0.0 €
220 8 152 j62 Se 000 000 10000 10000 000 [}
229 s 152 163 Se 000 [ 10,000 1.000 0.0 0.0 [}
230 S 154 g6 8.000 Oe 10, 000 1.000 o0 X [ ]
22 3 11 | S4000 0o O 100 000 -le 0,0 0e0 [4
232 3 12 2 S.000 0.0 10000 ~1.000 0,0 0.0 €
233 3 12 3 8. 000 0,0 10,000 -3 ¢ 200 0,0 040 [4
234 3 14 [ 80000 000 10,000 =1+,000 0.0 0.0 [
238 3 18 8 «000 0.0 «000 1.0 oC 00 [}
238 3 1e [] S¢900 [ 2] 10000 -14000 0.0 000 [
237 3 17 ? S¢000 0,0 10,000 =1 ¢000 0.0 000 [
238 3 10 [ ] «00 0.0 10.000 «10000 0.0 0e0 []
219 3 10 9 84000 0.0 100000 ~10000 0.0 060 [
240 1 19 20 8.000 0,0 «00 0.0 14200 0.0 1
201 1 30 31 3.000 0,0 10,000 000 s 0000 000 3
202 1 1 2 8000 0.0 10,000 0e0 1.000 0e0 )
243 3 23 | 3 $.000 0,0 10,000 0.0 1+000 00 )
264 ) ;' N 0 000 10,000 0e0 $ «000 0.0 |
2408 1 K4 76 85.000 0.0 10. 000 0.0 1.000 0.0 |
246 ) 80 g9 8.000 0. 10, 000 0.0 1.000 0.0 3
247 1 *” 100 Se000 6,0 10.000 060 1.000 060 |
240 1 110 1111 000 0.0 10,000 0.0 1,000 0.0 1
209 $ 121 122 8.000 00 10,000 [ X . 000 )
aso 1 132 133 Se 000 0e9 10,000 000 14000 0.0 )
281 1 142 148 S.000 [ X4 10.,000 040 te 0.0 )
282 1 184 188 0,000 0.0 10,000 0.0 1 .000 0ed 3
293 ) (] ] 9 80000 0,0 10,000 10000 0.0 000 [
2648 1 c2 61 8 .900 0.0 o OF 000 =1 ,000 0.0 3
268 ) 73 $s 000 [ 23 4000 ~1 0000 000 000 3
286é 1 s [ 1] 80000 0.0 10.0uv0 0.0 1.000 0.0 )

045,11 §3:2:7 2 SSVENIR- CUIEOEST O % as 230
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B.2. Output (continued)

¢¢¢ PRESSURE OISTRIGUTION AT TINE = 9.0 L4l
| § " 1 ) § "
1 0.0 2 3 0.0
[ 00 r 8 0e®
11 0.0 12 13 0.0
1€ 0.0 134 18 0.0
AN 0.8 2 23 0.0
25 8.0 27 20 -0
3 0.0 33 G0
3¢ [ 1] 37 38 O«
41 0.0 42 43 0.0
o Oe O [ 34 40 0.0
s 0.0 S2 3 0.0
0.0 -34 se 0.0
61 90 or e3 0.0
[ 0.0 34 €0 0.0
n 0.0 r2 73 0«0
™ 0.0 78 8.0
o1 0.0 o a3 0.0
[ ] 0e0 or (1) 0.0
2 [ 2% ] *2 93 0.0
9% Ce0 L 44 28 0.0
108 00 102 103 0.0
196 0.0 107 108 0.0
(31 0.0 12 113 O 0
11e 0.0 117 119 0.0
121 0.0 122 123 0.0
126 0 0 127 128 0e0
131 0.0 132 133 0.0
136 0.0 137 38 0.0
141 060 142 143 0.0
148 0.0 147 148 0.0
191 0.0 152 183 Oe 0
196 000 187 138 0.0
161 0.0 162 163 0.0
448 U=VEL AY TINE = 0.0 L1 1]
1 " 1 " 1 |
1 0.0 2 0.0 3 0.0
[] 0e O 7 0.0 8 0.0
1 0.0 12 0.0 1) 0e 0
16 €0 17 9.0 18 0.0
21 0.0 22 0.0 23 0.0
2e 0.0 27 0.0 28 0.0
31 0.0 32 000 33 GeO
36 [- 1Y 4 ” 040 30 0«0
41 0.0 2 0.0 43 0.0
46 000 o7 0.0 48 0.0
S1 0.0 32 (-2 ] S3 0.0
S6 0.0 34 Q.90 S8 0.0
el 0.0 62 0.0 63 C.0
[ 0.0 (34 0.0 68 0.0
71 0.0 T2 000 73 Ce 0
76 0s0 144 8.0 70 0.0
(.3} 0.0 2 0.0 83 0.0
88 000 87 [ ] 8 0.0
N 0«0 °2 0.0 93 0.0
90 0.0 L 34 0.0 8 0.0
101 00 102 0.0 1.3 0.0
108 0.0 107 0.0 109 0.0
131} 0.0 112 0e0 11 0e0
116 0.0 117 0.0 118 0.0
128 0.0 122 0.0 123 0.0
128 0e O | Y4 0.0 128 0.0
3 0.0 132 0.0 133 9.0
136 3.0 137 0.0 138 0,0
161 100 142 0.0 143 0.0
146 Ve O 147 0e0 148 0.0
131 t «0 152 Qo0 183 0.0
186 0.0 187 .0 188 0.0
3¢ 0.0 162 0,0 ie3 0.0
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B.2. Output (continued)
68 V-VvEL AT TINE = 0.0 sos
 § Ld 1 L4 4 L4 1 F 1 r
1 0.0 2 0.0 3 0.0 . 0.0 - 0.0
[ ] 0e® v 0.0 e 0.0 9 0.0 10 00
11 0.0 12 0.0 13 0.0 14 0.0 18 00
16 0.0 17 6.0 18 00 19 000 00
2 0.0 22 0.0 23 0,0 26 0.0 28 [ 2 ]
F 0.0 27 0.0 20 1 3] 29 0.0 30 0.0
n O O 32 8.. 33 Oe® 34 00 33 0.0
% 0.0 37 N} 1} 0.0 » 0.0 40 0,0
(3! 0.0 a2 0.0 43 0.0 [ 3] 0.0 48 00
46 0 O 34 [ 23 ] (3] 0,0 49 00 S0 0.0
1 [N ] 52 0.9 3 0.0 sS4 8.0 38 0.8
S8 0,0 57 0.0 3] 59 Oe® &0 [T}
[ Oe0 [ 0.0 63 040 [ ] 000 [-1 ] 0.0
[ 0.0 [ X4 [ X)) 68 ) [34 0.0 70 0.0
T [ 2% ] T2 0.0 73 040 T4 0e0 s 0.0
™ 0s0 b &4 0.0 78 0,0 r9 o0 80 0,0
81 0.0 a2 0.0 23 0.0 [ o d 0.0 as 00
[ ) 0.0 [ 34 0.0 a8 0.0 89 0.0 90 0.0
L3 0.0 0.0 3 0.0 o Q.0 93 0.0
9 0.0 7 (1] 98 040 L] 0«0 100 040
101 00 102 0.0 103 0.0 1048 040 108 0.0
106 0.0 107 0.0 00 0.0 309 0.0 £a0 0.9
111 00 112 6.0 13 Oe 0 118 040 118 0.0
116 0.0 1 354 0.0 118 0.0 119 00 120 0.0
121 0,0 122 0,0 123 0.0 124 000 128 00
12¢ [N ] 12y $ed 128 0.0 129 0.0 130 040
13 0.0 132 0.0 133 0.0 124 . 338 0.0
13 0.0 137 0.0 130 Ge 0 139 060 140 0.0
1481 0.0 142 C.0 143 0.0 144 0.0 148 0.0
T8 0.0 147 0.0 148 149 0.0 150 040
| S 0.0 152 G0 1 020 154 0e0 153 0.0
136 0 © 187 0.0 158 Ge0 199 0.0 160 0.0
161 0.0 ez 0.0 163 0.0 164 0.0
e¢s PRESSURE DISTRIBUTION AT TIWE = 0.720000 Q3 eee
3 r 4 [ | r 4 F 1 F
1 0,18499C 00 2 0.159760 00O 3 0.18090 00 4 0el1 9980 00 -] © o286
[ a.1998C 00 7 0.18090 00 L} 0+157680 00 ° 014990 GO 10 014990
1 0+,145$S0 00 12 0.15760 00 13 0,18090 00 14 0.19980 00 18 0238
16 Oe 1996C 00 17 0018090 00 18 0s187560 00 19 0414990 00 20 - 3% )
21 o,143¢0 0O 22 0+14380 00 23 0.,15200 00 28 0.18600 00 23 N e192
26 0,33030 00 27 +» 19230 e¢o0 20 0.18600 00 29 0.19200 00 30 0143
31 0.14380 00 32 0.11490 00O 33 0.21480 00 34 0.1874D 00 38 0.18
0.14370 00 37 0.39690 00 3 0.14370 39 0 +18850 40 0013
41 0.,1148C 00 82 0.11890 43 Ge 8660001 [ 2] 0+88530-01 8 0494
4 0,149¢C0 00 [ 34 0.5€010-01 48 0.,78720 00 49 0.789 50 0 .860
s1 00,1490 S2 0,94480~01) 83 0.88330~0 34 0+ 80600~ -3 0220
S6 0o 21 99C~03 57 ~0e11200-01 S8 <~0027400-02 39 =0.,30070 00 60 =-0.3
61 =0.30170 00 62 <=0.30070 00 63 =0,27400-02 64 ~0.11200-01 (3] o
66 0.,2201t-01 67 =~0.22030-0) 68 -0,22000-01 69 -~ 70 ~0.804131C~¢
71 ~0,1189C 00 T2 ~0.2%060 00 73 76 ~0.11%90 00 78 ~0.30410~¢
7 ~0.55630-01 77 =-0.22000-01 78 79 ~0.48650-91 80 ~0.,4889C~
81 ~0,7264C-01} 82 =-0,993%0-01 [ 2] 84 =0028020 00 88 -041304
8 ~0,9938C-01 87 =0.72640~01} (L] 89 —0..48430-01 90 «0.6
91 -0,62470-0) 92 <0,7%930-03} L 3] 94 <0.12230 00 98 <=0.241
9 <~0,1223C 00 97 <~0.11430 00 o8 99 <=0.62A7D~01% 300 -0.b
191 =0.62000~01 102 =0,61900-01 103 108 =0.,9973D0~01 108 =0.7
t0s ~0,1748C 00 107 ~0.70600-0} 108 109 =0.64700-01 110 044819000
113 ~0.,8200C-01 112 -0.51200-01 113 114 =0,4677D~01 118 =07
116 ~0.43700~01 117 ~0,10340 00 110 1319 =0.7584D~013 120 ~0.,4677C~
121 -<0,3119C-0}) 122 <0.81200-01 123 128 ~0:37960~03 128 ~0+29
126 ~0.531180~01 127 ~0.10900-01 120 129 =0.188500-01 130
131 ~0,294850-01 132 <~0,37960-03 133 1 ~0¢20880~ 01 138 =0
136 <0.1394C0~01 13 ~0+20570-01 139 139 =0¢21720-01 140 ~0.8
181 ~0.20570~01 142 ~-0.13940~018 143 144 =0, o1 148 ~0.314
146 ~0.1122C-01 147 ~0,65700-02 148 <=0.12300-01 149 O«856880~02 180 ol
191 0.35880-02 182 =0012030-01 183 =0,48700~-02 154 =0011220-018 158 =~0,.11
138 0.0 187 0.0 188 0.0 199 [ D) 160 0.0
8 0e0 162 0e0 j1ed 0e0 164 Oe0
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B.2. Output (continued)

*8% U-VEL AT TIME = 0.720900 03 ses»

1 [ 4 | § 1 4 1 [ 4 1 F 4 r
1 0s1000C O} 2 0010000 01 3 O«.100 01 L3 04310000 O1 S 0e1000C O3
€ 010000 01 7 0.10000 01 a 0.16080 01 L3 0.10000 013 10 0.0
11 0.1901C 01 t2 0.10010 01 13 0.99810 €0 14 0.99300 00 1S 0497023C 00
16 O« 99s0LC 00 17 0.99610 00 18 0.10010 01 19 0.30010 01 20 00
21 0.8 22 0.1 0190 0! 23 0.10210 01} 24 0.10210 O} 23 0,1000C 31
26 0.,9416C 00 27 0«10000 01} 2 010210 01 29 0e¢10210 01 30 0e1019C 01
n 0.0 32 0.0 33 0«1042D 01 34 0.10390 01 33 0,10390 01
3¢ 0.98880 00 37 0.67360 00 38 0.98880 ¢ » 0.10390 O} 40 001039C 01
41 Os10420 01 42 O © 43 040 44 010900 01 43 Ce11030 01
46 O.11450 O1 47 0. 10240 01 48 0.51 640 0O 49 0.0 -] 0.1024C 03
st 0.1148C Ot 52 00,1103 o1 $3 0.10980 01 54 0.0 SS 0.0
56 0+.11380 Ot 57 011500 01 Se 0.12290 01 S9 0410260 21 60 ]
61 0.0 82 0e3 0260 01 €3 012290 012 64 0.11300 01 6% Oesl1J8C 02
(-] 0.0 &7 Qe (3] 0s11700 @1 69 0eli 730 01 TO Oe o1
n 0. 9214C 0O 72 - ] 73 =0.71740-01 74 0+.9214D0 00 5 0.12580 01
7€ 0.13730 O1 7Y 0.3170D 01 70 0.0 79 -0 80 O.118€0 OL
a1 O0e1183LC 0} 82 Oe1 274D 01} a3l 0e9129D 00 84 -0.12280 00 83 C .92129C 00
(] 012742 01 ar 011830 01 (1.} 0.11860 01 [} 0.0 20 0.0
L 4] O0+1189C 01 92 0.151820 01 °3 0.12660 01 94 0:91230 0C 9% -0JHL041C-01
%6 0+ 9225C OO [ 34 Os 226680 0O} 98 0.11820 01 99 0411390 01 100 00
101 . 102 0.316810 01 103 O.11740 01 104 041.:400 O} 103 0.9074L 00
106 0+21750-02 107 090740 00 108 8212400 01 109 0.:174D 01} 110 0e3181C O3
111 -0 112 0 113 0.11670 01 114 011640 O1L 113 0.1210C 01
11¢ 0.90€¢0 00 117 0.10170 00 118 0+.90660 00 119 0,1210D0 01 120 O0.1164C 01
121 Gell67C O1 122 123 0.0 124 0.11500 O1 12 C.1134C 01
126 0.11820 01 127 091070 00 128 0.,20750 00 129 09307 00 130 0.3182C 01
131 Os11584C 01 132 0.11509 01 133 0.0 134 0e 0 E) 003137C 01
136 v ot 137 C.11610 01 138 0.,91420 0O 139 0.2755D 00 140 0.9142D 00
181 410 01 142 O.114 '3 ) 143 0.11370 01} 144 0.0 149 00
146 Ge. 16C O1 187 0e11390 01 148 Oel11360 01} 149 0+.9258D 00 150 0e3762C 00
151 0+ 92550 00 152 0.11360 01 153 Ce11390 01 154 0411160 01 153 00
138 0.311€0 0O} 157 O.21390 01 150 O.11360 01} 159 0.92850 00 160 0.,3762C 00
161 0e 925S8C OO 162 Oel 1380 01} 163 0.11390 O1 164 011160 01
¢80 V~VEL AY TIME = 0+720002 03 oo
1 1 d  § " I r [ 4 1 r
1 0.0 2 0.0 3 0.0 0e0 S 00
[ 0.0 - 0.0 [ ] 0.0 0.0 10 0.0
11 ~0.3971C-02 t2 -0015580-01 13 =0e0215310-01 =036160~-01 15 0e1803SD~16
1€ 0s381€C-01 17 Ce21510~08 18 0.15880-01 0.39710-02 20 «0
21 0.0 22 ~0,86%10-02 23 ~-0.36020-01 -0.461 00~ 01 23 ~0.1012C 00
26 Oe 32280~17 27 0+10120 00 28 0046100-01 0.36820~01 30 0.86310~02
n 0.0 32 0.0 33 -~-0.11370-01 =0,5721D0-01 35 ~0,7494C-01
38 ~-0.1938C 00 37 =0.48970-1¢ 38 0.19380 00 07496001 40 Qe8721C~011
al Oe1137C-01 42 0.0 43 0.0 ~=0.17800-01 43 =0 SR9A2D=11
46 =—0.12940 90 47 -0,39820 00 48 =-0.112¢0-15 . 30 0.3962C 00
1 Oe1294C 00 s2 08942001 S3 0«17800-01 040 3] 0 +0
9% <~0.54370-02 ST «0.74790~-01 358 -0,30730-03 -0.23300 00 60 0,0
€1 0.0 62 023300 00 63 0.,30730~-03 0074790~ 04 63 0.5437C-02
66 0e0 [ 34 000 68 Q. T49D-02 =0.60630-01 70 ~0012840-01
71 =0.1281C 00 T2 0.0 73 =0.18400-16 0.12410 00 4] 0e3284LC-01
L) 0,6063C-01 77 <-0.74920-02 78 0.0 040 [-1] 0s31700C=~01
81 ~003839C-01t 2 0.92800-02 63 =0.35010-0% 0¢36500—186 [3-] 0.36010-01
8 -0.93800~02 [ 14 0.38390-01 88 =%.17090-01 0.0 20 000
91 0022%590-01 92 <=0616330~01 %3 0+27240-03 0033790-01 93 0.9308C~-16
9 =0,33790-01 97 «0.27240-01 o8 0.16330-01 9% =0,22590~01 100 0.0
101 0.0 02 0.23610-01 103 0.20670-04 106 0.32340~01 108 0+7403C-01
106 0e91600-16 07 =0.74030-01 108 =0,32540-01 139 =0,2067D-04 110 «0,23610-01
111 0.0 12 0.0 113 0.21580-01 114 «1079C~01 119 2 .3078C-01
116 0.8673C-01 [$4 O.94400~16 1168 =0 86730~01 119 <~0430730-01 120 ~041079C0-01
121 =0.2130C-01 22 6.0 12y 0,0 124 0.17790-01 123 036390=01
126 0.25880-01 27 0.80935-01 128 0.78870-16 129 ~0.00930-01 130 ~0.2%088C-0)
131 ~0e1659C-01) 42 =~0.17790~01 133 0e0 134 Oe0 1338 Oela71C~018
136 001994001 0.22640~01 138 0.745600-03 139 0+35470~168 100 «C,T7460C~0})
141 ~0,2264C-01 «0¢19940-01 143 -0.1471D-01 144 0.0 (X 3 000
146 0e11680-01 0+20890-01 148 0.18180-01 1490 0.58380~01 ‘) «0,38080~16
151 =-0,5658C-01 =0.18180-01 133 =0,20190-01 154 <~0.11650-01 -3 0.0
188 0.,1168C-01 0.,20190~-01 158 Oel 8180-~01 159 0+856580~01 .50 <0,1804C~16
1e1 -0.58%8C-01 «0.10100~01 163 =0020190~01 164 <=0.1163%50-01
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B.3. Input for Wake Problem: Large Obstacle

[ 4
g weeenes CASC OATA SEY 13 TITLE
cmmlac OF NAVIER-STOKES COUATIONS BY ICw STREET VORTEX LARGE 08STaQL£ CARD 001
g weeeewe CARC DATA SET 2t PASIK INVEGER PARMETERS
c 1686 2Ss ° @ 480 1000 a8} 1 1 1 0 AS0 480 480 a1 |} CARC 002
g wemece— CARC OATA SFT 33 DISK OR TAPE OUTPUT CONTROL
00000 $000060000 . d 000 000000000 00000000 009 0000 0000000 o CARD 003
000000 09906 L400000900 0 0900¢ — 0® 00000000 — CARD 904
90000 000600000000 00600080 0000000 990000 800 00 00000000 900 000 CAREC 008
00000000000€0800000£000000080000000 0 00 00 000 00000 39 59 58 600960000000 CARD
.o 000 0000 90008500080 00 08 600 000000 0 00060004000 000 0000008670000 0 “_”‘ CARD 007
009500 800000000090 00 00000000 @0 ® e 0000 CARL 008
g CARL ~o9
g ~= CARC DATA SEY 4 GASIC REAM PARARETERS
clos 001 0.01 d.0t 0.0 0.001 0.0 1.0 CARD 010
% sevmecee CARC DATA SEY 3t NOODAL (CONPARTRENT) DATA
3T 83 0.0 Se0 1090 Qe 0 0.0 10.0 0.0 CARE 0113
10 01 0,0 10.0 S0 0.0 0.0 0.0 0.0 CARE 0312
11 6 0 100.0 10.0 10.90 [ 21 } 00 100 Q0 ~ARL 033
20 0 1 0,0 10.9 93,0 000 0.0 0.0 00 CARD 014
21 0 13 0, 0.0 S.0 -0 9.0 0.0 [ CARD 018
22 € 0 1060.0 20,0 10,0 Ow 0 0.0 10,0 0.0 CAREC 016
38 01 0.0 20,0 - [ XY ] .00 0.0 0.0 CARS 017
3 o0 1 0.0 0.0 S.0 0.0 0.00 .0 2.0 CARLC 018
33 9 0 100.0 30.00 10.0 [ 23] 0.0 10.0 0.0 CARD 019
42 03 0.0 0.0 .0 0.0 0.0 0.0 0.0 CARD 020
43 01 0.0 40 .0 3.0 G 0 0.0 0.0 [ X CAREL 0213
44 3 0 100.0 40,0 10,0 Qe0 0.0 10.8 0.0 CARD 022
48 21 0. 8.0 40,0 0.0 8.0 10.0 0.0 CARD 3
81 & 0 100.0 0.0 50.0 0a 0 [ ] 10.0 9.0 CARD 028
3% O01 ¢.C 40,9 93,0 0.0 0.0 0.0 0.0 CAKC 028
8? 0 1 0.0 0.0 3.0 0.0 9,00 0,0 0.0 CAREL 028
88 2 0 100.0 80 0 10.0 0« 0 0.0 10,0 000 CARD 027
61 1§ 0.€C 50.0 3%.0 0.0 - 30.0 0.0 CARD 028
¢y 2 0 100.0 €0.0 78.90 6.0 Qe 0 100 Qo0 CARL 029
66 0 1 0,0 €00 93, Ce O 0.0 9.0 0 CARD 030
67 0 1 0.0 €0.0 3.0 0.0 00 0.0 9.0 CARD 033
68 3 O 10009 00 10,0 [ 2X ] 0.0 10.0 0.0 CME 032
72 23 0.C 8.0 40.0 0.0 0.0 10.0 0.0 033
7 4 0 100.0 €0 .® 50,0 0«0 Q.0 10,9 0.0 CARE O
60 0 1 2.0 80.0 9.0 Q9 0.0 Qe 0 0.0 033
et 01 0.0 70.0 9.0 0.0 0.0 0.0 9.0 L o3¢
a2 6 0 100.0 7 .0 10,9 0.0 9.0 1000 G 0 CARE 03~
ot 01 060 70 60 9%, 0 0.0 0.00 0.0 0.0 CMRD 038
@2 01 0.0 0.9 3.0 0.0 0.0 0.0 0.0 CAREC 09
93 6 © 130.0 0.0 100 Ge O [ 21 J 1000 0.0 CARD 040
102 ¢ 8 0.0 20.0 9,0 0.0 0.00 0.0 6.0 CARD 041
103 03 0.0 0.0 3.0 0.0 0.0 0.0 0.0 CARD 082
108 O 0 10060 90 .0 10.0 0.0 0.0 10,0 0.0 CARC
113 €1 0.0 90,0 98,0 0«0 0,00 0.0 Q. CARL 004
114 0 L 0.0 1048,0 3,0 0.0 0.0 Oe 0 0.0 CARL 648
11S 0 0 100.0 100.0 10,0 [ 3] 0.0 13,0 0.0 CARD
126 03 0.0 100.0 2,0 0.0 0.00 Q.0 0.0 CARD 047
1283 ©61 0,0 11000 360 Oe O 02 000 Oe 0 CAMRL 048
126 € 0 100.0 1100 10.0 0.0 0.0 10.0 0.0 CARLE 049
138 01 0.0 110.0 9.9 0.0 0,00 0.0 0.0 CA 30
134 013 0,0 120.0 S.0 0.0 0.0 0.0 0.0 CARL 081
137 @ 0 100.0 120.0 :0.0 0.0 0.0 10.0 3,0 CARC
146 01 0.0 120.,0 93,0 0.0 0.00 0e O [ X} CARE 083
147 0t 0.0 130.0 S0 0.0 0.0 000 0«0 CARD 084
148 0 0 100.0 130.0 10.0 0.C 0.0 10.0 0 CARD 088
157 01 0,0 130.0 9800 Oe O Oe 00 Oe0 000 CARC ©
15¢ 038 0,0 138.0 10.0 0.0 0.0 10.0 0.0 CARC 097
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B.3. Input (continued)

g CARD DATA SEV &: CONNECTOR ( INTERFACE) OATA
1 11 127110 S.0 S.0 10.0 0.0 . 00 CARD 039
9 22 23 7t 1 ¢ S.0 S.0 10.0 0.0 10 0.0 CARD
t7 33 3 7 110 %.0 S.0 100 (- 1] 10 O0e 0 CARE 061
25 44 &S 21 1 0 %.0 S.0 10.0 0.0 1.0 0.0 CARE 062
28 47 S1 40 0 0 S.0 S «0 10 &0 0.0 | X3 0.0 CARD
29 S1 S2 211 0 5.0 S0 100 G0 1.0 0.0 CARC O0c 4
33 S8 sS® 1110 %0 S.0 10.0 00 1.0 00 CARC 063
3M 6) € 1110 .0 Se0 10.0 0.0 1.0 0.0 CARL 0686
37 6% €9 211 0 S.0 S«0 10.0 0.0 1.0 0.0 CARC 067
0 71 7S €000 30 S .0 10 .0 0.0 10 0.0 CA [ 1)
41 TS Te 3110 2.0 Se.0 10.0 B0 1e0 00 CARC 069
45 82 83 7110 %0 S.0 10.0 00 1e 0.0 oYo
53 93 9% 711 0 5.0 S0 30 0 0.0 1.0 0.0 CARD 071
61 104 105 7 1 1 O 5.0 S.0 10600 0e0 . 1e0@ 0.0 CARLEC 072
& 11T 1186 71 1 O S.0 S0 10.0 0.0 1.0 0.0 CARL 073
77 126 122 7 1 1 0 =,0 3.0 10.0 0.0 1.0 CARC 074
S 137 138 7 1 1 0 .0 S.0 10.0 0.0 140 0.0 CARD 073
93 14C 149 7 1 1 0 =.0 S.0 10 .0 0.0 1.0 - CARC 07¢
0t 11 22 81 1 0 %00 Se0 10.0 140 090 0e 0 CARZ 0T
110 22 3™ €1 % 0 2.0 3¢ 0 10.0 1«0 0.0 0.0 CARD 078
119 33 44 21 3 0 S.0 3.0 10.0 10 0.0 0.0 CARB 079
12 37 St 41 3 0 S.0 5S¢0 10.0 10 0e0 0.0 < 080
120 &3 S3 211 0 S.0 $.0 10.0 1.0 0.0 0.0 CARC
131 S3 43 2113 ¢ %.0 S.0 10.0 1.0 0e 0 0o O CAREC 082
134 S8 £9 21 1 ¢ 8.0 S.0 10.0 10 G0 00 CARC 083
137 &3 7Y 211 0 8.0 S.0 10.9 10 0.0 000 CARL 0084
160 466 82 > § 0 2.0 S5.0 10.0 10 [ 2.4 00 CARS 0803
188 78 € 00 2.0 S.0 10.0 1.0 000 0.0 CARD
148 7¢ o7 * 1 131 0 5.0 S.0 10 <0 1.0 0.0 0e O CARC 087
14 82 953 €1 t 0 Se0 Se0 10.0 10 0o 0.0 CARS 088
158 93 104 £ 1 ] 0 S.0 S.0 10.0 1.0 0.0 0.0 (L34
167 104 115 21 1 0 8.0 S.0 10.0 10 0.0 00 CARL 090
ve 113 12¢ €1 1 0 8.0 S.0 10.0 140 0.0 0.0 CARD 091
168 12¢ 137 ¢ 1 1 0 S.0 3.0 10.0 1.0 0.0 0.0 CARC 092
196 337 148 8t 1 0 2.0 3.0 8000 10 000 0e O CARC 093
203 11 10 *1111 1 €.0 0.0 10.0 0.0 -1«0 0.9 094
207 58 S 0 00 1 S.0 0.9 10.0 0.0 =140 0.0 CARL
2080 60 €7 11414 1 5,0 G0 1000 e 0 ~140 0.0 CARE 096
210 93 92 31111 § 5.0 0.0 10.0 0e0 =1.0 CARC
23€¢ 148 188 8 1 |1 ¢ S.0 €,.0 10,0 1.0 0.0 0.0 CARE 098
228 11 a1 135 0 10.0 -3¢0 Q.0 0.0 CARD b4
234 1S 20 21111 1 S.0 140 19 .0 0.0 3.0 0.0 CARC 100
237 SS 53¢ 11010 1 2.0 v. 9 10.0 OO 1«0 000 CARC 101
2% 79 80 71111 1 2.0 0.2 10.0 0.0 1.0 0.0 02
247 4T 48 0 00 1) 85,0 00 10 0 10 0.0 0.0 CARD 102
248 S1I 49 0 0 0 1 S.0 0.0 1060 10 0.0 0e0 CARC 104
209 32 50 000 1 5.0 0.0 10.0 80 0.0 0.0 CARC 31038
a2 62 000 1 %.0 0.0 10.0 0.0 -1e¢0 0e O CARC 3068
2%1 76 74 00 01 2.0 0.0 10.0 -1+0 0.0 000 D 107
7 73 ¢00 1 5.0 0.0 10 .0 =1,0 0.0 0.0 CARD 108
2%3 71 T2 000 1 %0 [ 23] 10.0 =340 0e0 o CARZ 109
294 6C €1 00 0 1 S.0 0.0 10.0 0.0 1.0 0.0 CARC 110
c [ ] CARL 111
[ - CARC DATA SEY 7: CONNECTOR DAYA OF PRESCRIBED FLOW
c
c 229 226 227 228 229 20 231 232 233 CARC 112
C wwe=eee CCAMMECTOR CATA OF PRESCAIBEC PRESSURE
[<
(9
g wecese= CARC OATA SET 9: INITIM. CONOITIONS DF oHi
1 0e¢0 CARD 113
c 16¢ 0.C CARC 116
C w=vevow CMILC DATA SET 102 INIVIAL CONDITIONS OF X-CONPONENT VELOCITY V
(4
1 00 CARD 13€
c 166 0.C CARC 116
€ ~=ecrcee CARC DATA SET 113 INITIAL COMDITIONS OF Y-COMPONENT VELOCITY ¥
[4
1 000 CARD 117
188 0.0 CARC 138
g weeaw=e CARC OATA SET 12: INITIAL COMDITIONS OF Z-CONPONENT VELOCITY ¥
¢ 1 0.9 CARD 119
186 0.0 CARC 3120
g cemwee- CARC OATA SET 137 TRANSIENTY BOUNDARY CONDITIONS
oe0 CARD 123
‘ 1.0 1.0 1.0 1.0 1.0 1.0 3100 1.0 2::% {g
154 0.0 0.0 0.0 0. 0.0 0.0 0.0 CARE 128
0.0 CARD 128
0.0 0.0 0.0 0.0 0e 0 000 0.0 0.0 CARS 126
042 ARD 127
999.0 ARD 128
le® te® 140 1.0 1¢0 1.0 140 140 CARL 129
.0 CARC 330
0.0 0.0 060 0,0 0.0 0.0 0.0 Oe O CARC 3131
9.9 0.0 0.9 0.0 0.0 0.0 EARo 133
. .0 o - o . .
g-9 e.0 ° CART 334
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ORNL-5684

B.4. Output for Wake Problem: Large Obstacle

] L ] 000 SS0S S 00S08 00080080 0 (1 X ] L 2L ] 2000809085080 8008
[ ] L
¢ SOLUTION OF HMaAVIER=STOKES ENUATIONS BY {CM STREET VORTEX LARGE OBSTACLE :
L
20088880000 80800000000080880000800800000000008080000 & S 0508 0580000888808

HO. OF NCOES, NCCES cocccoscssncsnssoscscrsscncssse 1€6

NO, OF CCANECTORS, NCONS scocesovone 284

Whe OF GIVEN MLCU CONMMNECTORS, MOGF cooe 9

HO. OF GCIVEN-PAESSURE CONNECTORS, NDGP 0

Wie OF YINE STEPS, NTJ cceevvonsscscasense 480

NO. OF ITERATIONS ALLOWED FOR SOLVING PRE 1000

CEYENY NEEMD STEPS NEAC TRANSIENTY INOUT ..ee ]

PRINT INTERNITTENTY PRESIURET, L=VES, O=ND . t

PRINT INTERNITYENT UPe 1aVES, GaND ccccccvvccecnsse 1

PRINY INVERNITVENY VP, I2VYES, OulMD ccccccvoccrccese 1

PRINT INYERAITTENY WPe 1aVES: OuND ceccccevscecsane o

EVERY NPRP STEPS PRINT PRESSURE ONCE . 480

EVERY NPPY STEPS FRINT U ONCE .. 480

EVERY NPPY STEPS PRINY Vv OWCE o 480

CYERY NPRe STEPE PRINT ¥ ONCE .. [1))

TAPLICIT COENTROL CF SOLVING PNI, 1 8

8880b3830660833505U3 I3 058186108388 000000000000000000000000000000000000000000080
00000000000 000000 00000000 0000¢800000000000000000000C C000000000 $00300
0000000000000000000000000000C000000C00000000060000000800080000000000020000009 30
000000000000000000000000000000000900800009000000008000 00000000000000000000000000
0000000000000 0000080000000 0000000000000000000000000000 00000000000 0000000000000 00
©00€0000000C000000C0€00000000030030000000009000000000000008000000000000000800000
o
TINE STEP SI2E sececescorscvoscncocsosscserscscccss 015000 01

X«E0DY CCEPFICIENTY .0 0¢ 10000~-01
Y-EDDY COEFFICIENT 0.30000=-01
Z-EDDY CCEFFICIENY .. 0.10000~01
GRAVIYY ACCELERATION o¢vcocsoee 000
YTOT ALERANCE FOR SOLV ING PRESSURE 0,10000=-02
OPY I0N=] sCURL FCEP IN ECYY TERN o

Oe
UPSTREANT? =1oVES. =0"N0 cscssesen 0,10000 02

080 NOOE (COMPARTHMENT) DATA o8¢

[ ] NTYP voL{N) XEN) viN} r{{ 1]
1 3 0 +0 0.800000 01 0100000 O2 0.0
2 3 [ Y] 0e S00000 01 02200000 02 0.0
3 3 0.0 0.8500000 03 00300000 02 0.0
4 3 0.0 0.300000 01 0+ 4000 (-3 0.0
) 3 000 00500000 03 0800000 02 0.0
6 3 0.0 0.8900000 01 0+€4 0000 02 0.0
7 3 000 0500000 0} G 7000 02 0+0
[ 3 000 0800000 01 0.8000 02 00
° 3 «0 «50000C 01 0.900000 02 000

10 1 000 O¢ 1 DG00D O2 0+500000 01 000
11 -4 0+,100000 03 0. 100000 04100000 02 0.0
12 (4 00100000 03 001006000 02 0200300 0.0
13 [ Oe 100000 03 0e 100000 02 00300000 02 0.0
14 [} 00100 3 00100000 02 00400000 02 0.0
18 (4 0. 100000 03 * 1000 [ ] Ge8500000 02 Oe0
16 [ 00100000 03 00100000 02 8:600000 02 00
1Y [ ] 00100000 03 01006000 02 04700000 02 Ge0
18 (] 00 100000 03 001000 o2 o0 02 00
19 [ 0. 100000 03 0100000 02 0+90 (-4 0.0
20 s [ « 100800 02 Ce 930000 02 000
21 1 Oe0 0200000 02 0800000 0% 040
22 ] 9.10000D 03 «200000 02 0.100000 02 0.0
F s [ 00 100000 03 + 200000 02 200000 R 000
24 [d 00100000 03 92000 o2 00 3¢ 02 Q.0
23 o . 10 (-2 ] ([ O o2 0.8 oD 02 0.0
26 ] e 100000 0J Qe d o2 - oD 02 Oe0
27 [} 00100000 03 Oe 0 as 0.600000 02 0.0
» ] 00100000 013 0.2090 02 0.700000 0@ 0.0
29 (] 0000 03 0e2 00 02 [- o2 0o 0
30 00100000 03 o R 00 02 0. od 02 0.0
3 Oe 0.200000 02 00950000 G2 000
32 i Qe 9+ 300000 02 0,500000 01 040
33 (] 0100000 03 [ o0 02 00.10€000 02 0.0
3s [} Oe 100000 03 003004 02 Ge 290000 02 060
38 [d 0.100 (24 0.300000 02 0.300000 02 0.0
36 [] « 100000 03 0+3000 02 00400000 000
k14 ] 00100000 03 0+300000 02 [} 000 02 060
38 [ ] 0100000 03 0+ 3000 02 0,80€000 0e0
39 0 0. 100000 03 0.300000 02 Ge 70€000 000
40 L 0. 100000 03 [ 2 00 o2 00800000 o2 0e0
(3] (] * 100000 03 O« ot 02 [, 00 02 0.0
.2 | ] 000 0o 300000 02 Ge 9 00 02 000
43 1 0.0 Oe 00 02 00800000 01 0.0
40 [} 00 100000 03 [ 22 o2 80100000 0.0
.8 5 00100000 03 0.8 00 02 00200000 O2 0.0
0 [ 00100000 03 o® o2 00300000 02 000
134 [ 0. 100000 03 [ P! o2 Qe 400000 0e0
40 1 - 0.480000 02 [ 22} od 02 000
11X H 0 0,480000 O .9 oD 02 0.0
%0 1 %0 Oe 880000 O O 800000 02 000
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B.4. Output (continued)

00¢ NOOE (COYPARTHENT) DATA ¢

] NYYP vOL (M) x{M)
n 9 04400000
a2 ° 0+400000
83 ° O« 400000
s 0 0.400000
83 ° 0.+400000
se 3 0+ 800000
34 1 0+ 3500000
sa u 0.500000
se 0+ 8500000
44 L4 0.%500000
6} 1 0.500000
62 3 0. 500000
63 ° 0.85080000
b o 0 800000
€S ° 0. 500000
074 1 0, 800000
o7 1 00600000
L4 e 0.600000
44 o 6,600000
70 0 0,600000
n 4 0.,600000
T2 3 Ve 588000
4] H 9.980000
Ll 1 9. 880000
73 ° 0.600000
76 ] 0 .600060
Lot ® 0 ,600080
78 0 0,600000
4 ° 0,600000
s0 1 De 60808D
34 1 0. 700000
a2 4 0+ 700000
1 ® 0+ 700000
o4 ° 04700000
1 ° Oe 700000
o 4 0.70000D
7 o 0 » 700000
'] ' 00700000
e 4 O 700000
2 ° 0. 700000
91 3 0+ 700000
o2 t 0+800000
23 ° 0.800000
e 0 0. 800000
3 4 0.800000
bl ° e 500000
o7 o 0. 800000
” ° 049800000
° 0 0.800000
100 o 0.800000
101 ° 0.800000
102 1 O 000000
103 1 0. 900000
108 [ ] 0+ 900000
109 ° 0.+ 900000
106 ° 0.900000
107 ° O+ 900000
108 0 0. 900000
100 ® 0+ 900000
110 o 00900000
111 4 0. 900000
1ns ° 00 000000
113 ! 090000
116 1 0.100000
s o 00100000
116 0 0. 100000
1 ° 0. 100000
110 ° 0,100000
119 ° 0+100000
120 o 00100000
120 4 0+ 100000

122 o 0 100000
123 L4 00100000
128 1 0.+ 100000
123 1 0+ 110000
18 [ 0110000
127 0 0. 110000
120 o 0e¢ 180000
129 o 0-110000

130 0 9330000
121 ° 0+110000
132 0 0+110000

133 o 00 110000

13a ® 0¢ 110000
F 11 1 0. 110000
2 500 03  o.120000
37 ° 0,100 »

1] ° 0. 00 03 0. 120000
3 ® 0s 100000 03 00120000
0 ° 0,100000 o3 O+ 120000
o1 0 0. 00 03 u. ..uuuuw
o2 o 0s 100000 03 .

$§ st i
(1) o v 120000
o8 9 0.100000 03 0+ 120000
. 3 0.0 00120000
16 1 %0 00130000
Py [ 0.100000 03 04130000
169 0 0,360000 03 0. 430000
1%0 ° 0¢ 100000 03 00 130000

76

00 300000

SRRS22382RS2BRRRARRRRR2LBL22RINI
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B.4. Output (continued)
trmadiiea—
200 NOOL (CCUPARTRENT] DATA S8
N NYY® vOoLE{N} xq{w) YNy Z{N)
151 ° ©.100000 03 90130000 03 0.400000 02 0.0
182 ° 0.100000 03 0.13000C 03 G 200000 02 0.0
153 ® 0. 100000 03 0130000 03 0. 600000 02 0.0
158 * 0.100000 03 0. 130000 03 0.700000 02 0.0
155 ° ©0.100000 03 0. 120000 63 0. 800000 02 0.0
158 ° 0.100000 03 0.130000 03 0.900000 02 0.0
137 1 . 0.12000C 0¥ 0. 92000 0.0
130 s 0.0 or 0 100000 02 0.0
159 H 0.0 0. 439009 03 0.2000 0.0
160 s 0.0 .138 oz 0.308000 02 0.0
161 s 0.0 0. 135000 03 0.400000 02 6.0
182 H 0.0 9. 135080 0.890000 02 0.0
183 s 0.0 0.135060 03 €. £0000D 0.0
164 s 0.0 0.135000 03 0.700000 02 000
163 s 0.0 0.135000 03 0. 00 02 0.0
166 s 0.0 9 135000 a® 0.900000 02 0.0
600 CCMMECTCR ( INTERFACE) DATA soe
X KYYP NOD1 NOC2 01 ICI(XK Y c21C(K) AREA(X) oCSx (k) oCsYiK) DCSZ(x) Irem
1 o 11 12 5,000 8,000 10,000 0.0 1000 0.0 1
2 o 12 13 s, 000 $.000 10,000 0.0 1.000 040 1
3 ] 13 ie 4.900 %.000 19,900 6.0 1.090 0.0 1
! o & 13 5,000 5,000 10.000 0.0 1. 000 0e0 1
s o 18 16 5,000 8,70 10,000 0.0 1.000 0.0 1
[ 3 (-] ie 17 8,000 8.000 10.000 0.0 1000w 0.0 1
H o 17 1a %, 000 50000 10,000 0.0 1 <000 1
° o 18 19 5,000 s,000 10.000 0.0 1000 0.0 1
° o 2 23 5,000 5,000 10,000 0.0 . 0.0 1
10 0 23 24 3,000 s,000 10000 0.0 14000 0.0 1
1t ] 24 28 5,000 5.000 10.000 0.0 « 000 0.0 1
12 o 8 26 3,000 5.000 10,002 0.0 1000 G0 1
13 e 28 7 5,000 3,000 10.003 0.0 1000 €e0 1
18 o 27 28 3,000 5.€00 10.00 0.0 1.¢00 0.0 1
1s o 20 29 5,000 $4000 10,000 0.0 . 0.0 3
1€ o 30 3,000 8,000 10.000 0.0 1.000 0.0 1
37 0 33 34 3,000 3,000 10.000 0.0 1.000 0.0 1
i © 3. 38 3,000 3,000 10,000 0.0 12000 0.0 1
19 0 3¢ 38 5.000 3,000 10.000 0.0 1.000 0.0 1
20 o 3¢ 37 5,000 3,000 10,000 0.0 1.000 000 1
21 o 37 3 3,000 3,000 10.000 0.0 1.000 0.0 1
22 o 2 39 2,000 5.000 10,000 0.0 1.000 0.0 1
23 0O 39 &0 5,000 $,000 10,000 0.0 1000 040 1
24 -] 40 a1 s, 000 S, 000 10.009 0.0 1.+ 000 0.0 |
23 6 a4 as $.000 3,000 10.000 0.0 1.€00 0.0 1
26 0 48 ae 8,000 S, 000 10,000 0.0 ie 0.0 1
27 0 4¢ a7 5,000 2,000 10.000 0.0 1.000 0.0 1
‘s 0 &7 81 3,000 3,000 10.000 0.0 1.000 0.4 .
29 o s1 %2 3,000 5,000 10.000 0.0 1000 0.0 1
30 o Sz 33 5,000 =,000 10.000 0.0 1.000 0.0 1
31 o s3 s 8,000 $.000 10.000 0.0 12000 020 1
2 0 =4 33 $.000 5,000 10,000 0.0 1.000 0.0 1
b 3] [} 38 59 5,000 $.000 10,000 0.0 10000 0.0 1
34 0 60 3,000 5,000 10.000 0.0 1+ 000 0.0 1
3e 0 €3 64 8,000 5,000 10-000 0.0 1000 0.0 1
3¢ o 6s 63 $.000 3.000 10.000 0.0 1.000 0.0 1
37 0 e8 @9 3,000 5.000 10.030 0.0 1.000 0.0 i
30 o es 70 5,000 =.000 10.000 . 1.000 0.0 1
39 o 70 71 2,000 5,000 10.000 0. 0 14000 040 1
a0 o 7L 78 4,000 8,000 19,000 0.0 1.000 0.0 H
L3 [ 78 76 5,000 S.000 10,000 0.0 1€00 040 1
42 o re 717 5,000 5,000 10,000 0.0 1.000 020 3
43 [ 7 78 5,009 S.000 10.000 0.0 1000 0.0 1
LY ) o 0 79 5,000 $.000 10,000 0e0 1,000 0.0 1
43 o 82 [ 2] 5,000 S.000 10000 0e0 1000 0.0 3
L Y4 [} a3 [ L] 2,000 S.000 10.000 0,0 1.€00 0 |
a7 o 84 83 s,000 $.000 10.000 0.0 0.0 1
o0 [] [ 34 5,000 S.000 10000 0.0 1000 000 1
49 o 86 o7 $.000 3,000 10,000 0.0 1000 040 1
80 o 871 s 3,000 S.000 10,000 0.0 14000 0.0 1
81 o 88 689 8,000 5,000 10, 0.0 1000 Oe) 1
52 , 8% 90 8,000 5,000 10,000 0.0 1.€00 0.0 3
83 0o 93 9 S,000 S, 000 10000 0.0 1000 0e0 1
sa 0 94 98 3.000 3.000 10.000 0.0 1.000 0.0 1
88 o0 98 9¢ $.000 $.000 10.000 0.0 ie 0.0 3
86 o 96 97 8,000 5,000 10000 000 1.020 0.0 1
87 o0 97 98 8,000 3,000 10,000 0.0 1000 0.0 1
8 o0 98 99 5,000 5,000 10.000 0.0 1.000 000 1
s9 o 99 100 8.000 $.000 10.000 0.0 1.000 0.0 1
60 0 100 101 3,000 5,000 10,000 0.0 1.000 000 1
61 0 104 108 8.000 84000 104000 0e0 1 «300 040 3
'Y 0 108 106 8,000 8,000 10000 0.0 1.000 0.0 1
o3 o 106 107 8,000 $.000 10.000 0.0 1000 0.0 1
64 0 107 100 8,00 $4000 104000 0.0 1.000 040 3
es 0 1os 109 3,00 $.000 10.000 0.0 1 <000 0.0 :
ae o 109 110 8,060 5,000 16,000 .0 3.000 0.0 3
67 0 110 11} 5, 000 . 10,000 0.0 12000 0.0 i
69 o 115 112 3,000 8.000 10.000 0.0 1.000 040 1
&9 0o 118 116 8.000 8.000 10,000 0.0 1.000 0.0 3
70 o 116 117 5,000 $.000 104000 0.0 1.000 0.0 1
7 6 117 110 5,000 3,000 10.000 0.0 1.000 0.0 1
72 o 118 119 6,000 8.000 10.000 0.0 1.000 0. )
73 o 119 120 8,000 $.000 104000 0,0 1.009 d.0 1
74 0 120 12 s, 8. 000 10.000 0.0 1.000 0.0 3
78 0 121 122 5.000 8.000 16,000 0. 0 1 « 000 00 1
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B.4. Output (continued)

08 COMNECTCR (INYERFACE) DATA soe

% xRTYP NODL w002 01 1C(x ) O21CIKD AREA(X) DCSX(x) DCSY( x) cCSZC(ul ITnmM

76 o 122 123 10.000 0.0 1.000 0.0 1
7 9 12¢ 127 .3 1.800 0.0 3
78 o 127 128 O 0 1 «000 0.0 )
7% 0o 120 1 0.0 1.000 0.0 1
[ od o 129 130 0.0 1.000 0.0 3
(3} o 13 1M 0.0 1.000 0.0 3
o2 o 121 132 0.0 1,000 0,0 3
a3 o 122 13y 0.0 1000 040 )
[ 33 0 132 138 0.0 1 +000 a.0 )
[ ] o 137 138 0.0 1.%00 a.0 3
[ 3 o 13 138 0«0 10000 0.0 )
[ 14 0 136 140 0.0 1.000 Q.0 1
[ 4 0 1640 14y 0.0 1.000 0.0 1
[ 34 0 141 142 0.0 1000 0.0 1
20 0 142 143 0.0 1.000 0.0 1
"1 O 142 14e 0.0 1.000 Q.0 b3
2 0 148 14S 0.0 1.000 0.6 1
93 0 148 149 0.0 1.000 0,0 1
° o 1% 1% Qe 0 1 000 0.0 3
3 o 180 1% 9.0 14000 0.0 )
o o 5% 132 0.0 1.000 0.0 3
” o 152 133 0.0 1.000 C.3 1
9 0 152 1Se 0.0 1.000 0.0 )
29 0o 156 193 0.0 1+ 000 000 )
100 o 15¢ 138 0.0 1.+000 C.0 | 3
101 -] 11 232 1. 000 0.0 [ X% ] 11
102 [} 12 23 1.000 0,0 0.0 11
103 [ ] 13 26 1000 0.0 0.0 11
106 [ ie s 1.000 0.0 0.0 113
108 [ ] 18 28 1000 0«0 Q0 13
106 ] 18 27 1,000 0.0 0.0 13
107 -] 1?7 20 1.000 0.0 0.0 11
108 [ ] to 29 1000 040 0.0 [ B
109 o 19 30 1.000 0.0 C.0 11
110 (] 22 3 1. 000 0.0 Q.0 11
111 -] 23 34 1.000 0.0 0.0 11
112 -] 28 3s 1.000 0.C 0.0 1
113 -] 2e 1.000 0«0 Qe0 i3
114 -] 2¢ 1.000 Ce0 0.0 11
119 [] 1 34 1000 0.0 0.0 i1
116 [ ] 10 1000 00 0.0 11
11y o 29 1.000 0.0 0.0 11
110 o 30 1000 0.0 0.0 18
119 [} 33 1000 0.0 Ce0 i1
120 [ 34 1.000 0.0 0.0 11
112 [ ] 3s 1000 0,0 069 13
122 -] 2 1.000 0.0 0.0 11
123 ] 37 $.000 0.C 0.0 14
124 [} 30 1000 Ce0 0.0 14
128 [ 29 1.000 0.0 0.3 14
12¢ [ -] 40 1030 0,0 0,0 14
E 34 -] [3) 1000 2.0 0.0 14
28 [ (1) 1000 0.0 0.0 14
29 -] (3] 1,000 0.0 00 14
3 [} (1] 1000 0.0 0.0 14
n [-] S3 1090 0.C 0.0 1¢
32 o e 1000 0.0 00 10
1133 ] e 1000 0.0 9.0 134
[ ] (] ] 1.000 9. ¢ 0.0 10

[ ] 89 1000 0.0 0.0 1 ¥

4 40 2000 0.0 8.0 1

[} 3 1.000 0.0 0.0 14

] [ 1} 1000 0.0 0.0 14

-] (1] 1,000 0.€C 0,0 14

-] (] ] 1000 [- XY ] 000 14

[-) « 1000 0.0 0.0 14

[ 70 31,000 0.0 0.0 14

[} 71 1000 0.0 0.0 14

[ T¢ 1.000 0.0 0.9 11

o ? 1.000 0.0 0.0 11

[ 14 1,000 0.0 0.0 11

[ ] b4 4 1.000 0,6 6.0 13

[} 79 1000 9.0 0.0 11

-] [ 14 1000 0.0 0.0 11

-] (3] 1,000 0.C 0.0 il

[ ] 4 1,000 0,0 0.0 1

o [ 313 1000 G0 [- 21 11

[ [ 4 10,000 0,0 0.0 11

[} [ ] 1000 Oe0 000 13

o [ 1.4 1000 o0 6,9 11

[ 4 % 1 § « 000 0,0 6,0 11

[ 3 L] 101 1000 8.0 0.0 11

] b4 104 1.000 0,0 0.9 13

[ 4 4 08 10000 0.0 0e0 11

] 9% 168 1000 0.0 0.0 13

[ d 2 187 1.000 0.¢ 0.0 1)

[ 97 108 10000 0,0 0e0 11

-] 2 109 1.000 0.6 [- 2] 11

[} % 130 10000 0.0 00 11

o 100 1131 10000 0.0 0.0 | B ]

o 101 112 1000 9,0 0.9 11

0o 104 118 1000 0.0 000 11

0 108 116 1,000 0.0 Ced [ ¥

0 106 117 1000 0.0 0.0 13

® 167 11 1+ 000 0,0 0.9 1

Kt




CET  ZEQ .41 §B013ERNCT R0 BERIA 45257181 158 %,

s [ 000° 1 0°0 000°01% 0°0 o00°s 19 o9 3 *"%e
| 4 [- 344 0°0 000°% ~ 000°01 0°0 000°S c4 14 1 £sZ
4 0°0 0°0 000°¢)~ ¢00°0¢ 0*0 000 °S €« | ) zs2
14 0°0 0*0 000° 1~ 000°01 0°0 000°6 °" Ll 1 182
4 0°0 000° 1~ 0°0 000°010 0°0 00v’S z9 Lo ] 082
1 4 0°0 0°0 000°1 000°01 0°0 000°S 08 H ] 602
[ 4 0°0 [-3d. 000°t 000°0 1 0°0 000 °S 6 15 1 902
t ©°0 0°0 ©€00°1 000°01 o°o 000°S 1 3 LY 3 334
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B.4. OQutput (continued)
09 PRESSURE CISTRIGUTION AT TIME = 0e0 [ 2 14
1 L | [ 1  d  § r b { Ld
1 0.0 2 9.0 3 0.0 L 0.0 S 0.0
[ ] De0 ? 9.0 [] 0e 0 ® 000 16 0 40
11 2.0 12 0.0 13 0.0 is 0.0 18 0.0
16 0.0 1 5.4 0.0 18 0.0 19 060 20 0.0
21 0.0 22 040 23 Oe O 24 00 28 00
26 0.0 27 0.0 20 000 29 [ 29 ] 30 0.0
3 0.0 22 0.0 23 @0 34 0.0 a8 00
3 0.0 37 040 38 0.0 k4 0.0 40 040
(3] 0.0 42 0,0 43 [ X 4 44 0.0 48 0e0
o 040 47 C.0 40 [ 3. 49 00 -1 00
S 2.0 52 %0 S3 Oe® 000 -5 0.0
S¢ - 0.0 (-2 4 0.0 S0 (34 9 0.0 [ 2 4 0.0
61 0.0 62 0.0 o3 900 o4 00 S8 0.0
66 040 [ 3.4 «0 1] 69 0.0 22 0.0
ke ) 0.0 72 0 73 0.0 74 0.0 78 000
T¢ 000 ke d 0.0 78 000 79 0.0 80 q.o
(3] 00 [ 0.0 a3 8.0 0.0 as Ved
[ 3 C.0 (.34 0.0 [ L] Ge 0 89 O0e0 %0 00
i 9.0 L 1] 9.0 93 0.0 94 Oe0 95 0.0
% 0.0 27 0.0 98 0.0 99 0.0 109 060
103 00 102 040 103 0¢0 104 Oe® 108 040
106 0.0 10 0.0 108 040 109 0.0 110 0.0
mn 0.0 112 0.0 113 0.0 114 Ce0 118 00
11¢ Ge 117 0.0 118 0.0 119 Ged 120 040
121 0.0 122 0,0 123 0.0 124 0.0 128 0.0
126 0,0 127 0.0 128 Qe 0 229 040 33 [
13t 0.0 132 0e0 133 0.0 134 400 133 0.0
13 0.0 137 0.0 138 0.0 139 060 140 0.0
143 0e0 142 0:3 143 000 144 060 145 Col
146 0.0 147 0.0 148 9.0 149 0.9 120 0.0
15 0.0 152 0.0 153 Q.0 154 0.0 [E-1-1 040
186 Oe8 187 0.0 188 0s0 159 0.0 160 040
163 0.0 162 0.0 163 0.0 164 040 168 0.0
166 0.0
08 U~VEL AT Vi = 0.0 L
3 [ 4 1 d i [ 4 1 r 1 [ ]
1 Q.0 2 0.0 3 0.0 L3 Oe0 S 00
[ 040 7 0.0 ] 0e0 9 0.0 10 0.0
13 0.0 a2 0,0 13 0.0 14 0.0 1S 0.0
16 040 17 o0 18 Oe0 19 000 20 «0
2l 000 22 0.0 23 0¢0 24 20 28 0
2 0.0 27 0,0 20 0.0 29 0,0 30 0.0
i 00 32 0.0 33 0.0 34 0ed
3 0-0 37 0.0 s 0.0 39 0.0 40 0.0
41 040 47 0,0 43 0,0 44 000 45 0«0
[ ] 0«0 L34 Ce0 48 000 49 00 80 040
S1 0.0 82 0,0 83 0.0 34 0.0 38 0.0
s6 0.0 34 [- 29 ] S8 00 89 040 60 )0
[ 3] (- 334 62 0.0 &3 Oev 64 0.0 -3 0.0
[ . [-24 0.9 68 0.0 00 70 0.0
n Ge 0 T2 (-7 ] 73 00 74 0.0 78 0.0
76 0.0 T? 0.0 70 0.0 9 0.0 80 0.0
(3} 0.0 82 0,0 83 0.0 [ 2 0.0 8 0.0
[ ] Q40 [ 34 0,0 88 Ge.0 [ 1] 040 20 0«0
L3 0.0 92 9.0 3 0.0 94 040 95 300
%% 0.0 °r 0.0 8 000 99 0sé 100 0 40
16, 0 0 102 0.0 703 0.0 104 0.0 108 0.0
[ ] 0.0 107 0.0 108 0.0 109 0,0 110 0«0
11 0s0 112 040 113 00 134 0.0 118 040
16 0.0 117 0.9 118 0.0 119 0.8 120 0.0
21 0.0 122 0.0 123 0.0 124 0.0 128 o0
26 0e0 127 0,0 126 (-2 ] 129 0.0 130 00
n Ce.0 132 0.0 133 ve0 134 [ ] 3138 0.0
36 0.0 137 Q00 138 00 139 (o0 240 00
o1 0,0 142 €.0 143 0.0 144 060 148 0.0
46 0.0 147 J.0 148 0.0 L49 0.0 156 0.0
s [ 1] 152 000 183 000 154 0.0 158 0.0
86 O O 137 0.0 158 0.0 159 [ 3] 360 0.0
u gog 162 0,0 13 0.0 164 0.0 1.8 000
.
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B.4. Output (continued)

0009
COOOO ot papataontntsmtr

88 V-VEL AT TIME = 0.0 oo
1 F t " [ [  § F 1 "
1 0.0 2 0.0 3 060 4 Q0 -] 00
6 0.0 b4 0.0 [ . 04 0D 1¢ 0.0
it 0.0 12 90 13 000 14 00 18 0.0
1¢ 0.0 17 €0 18 0.0 19 0.0 20 0.0
21 0.0 22 0.3 23 0.0 24 0eC 28 0.0
26 0.0 34 Qe 23 0.0 29 0.0 30 0.0
n 0.0 32 0.0 33 0.0 34 0.0 38 0.0
36 0.0 37 0.0 20 O, 39 000 40 00
(3] 0.0 42 0.0 43 . (213 0.0 [ 1] 0.0
1 2-] 0.0 [ 24 0.0 48 0.0 49 0.0 50 040
s [ 2] s2 Qe 0 3 040 54 0e0 SS 0.0
s¢ 040 24 Qe se 0.0 59 0.0 60 0.0
61 0.0 €2 0.0 (-2} 0.0 64 0.0 S 00
856 000 [ 24 0.0 (-3 0.0 69 .0 (] 0.0
14 0.0 72 0.0 73 9.0 74 0.0 78 0.0
78 0,0 244 0.0 T8 0.0 79 Oe O 80 0
81 0.0 a2 0.0 o3 0.0 84 [- XY ] 83 0.0
0.0 87 0.0 88 0.0 a9 T 20 0.0
91 0.0 92 000 3 0.0 94 00 1] 0L
9¢ 0.0 9 Ce S8 0,0 99 00 100 040
101 0.0 102 0.0 103 0.0 104 0.0 108 0.0
06 0¢0 107 000 108 0.0 109 040 110 040
i 0.0 112 0.0 113 0.0 114 2.0 119 0.0
116 0.0 117 0.0 118 0.0 119 0.0 120 00
121 0.0 122 Ce0 123 0.0 124 0.0 128 0.0
126 0.0 127 0.0 128 0.9 129 0.0 130 0.0
131 0.0 132 0«0 133 060 134 0e0 13 040
136 000 137 0.0 138 0.0 1y 0.0 140 0.0
181 0.0 142 0.0 143 0.0 144 0.0 149 0.0
146 000 187 0.0 148 0 149 040 150 0.0
151 0.0 182 0.0 183 040 1354 00 158 0.0
186 0.0 T34 9.0 158 0.0 139 0e O 160 0L
161 0.0 102 0.0 163 0s0 164 000 1638 0.0
166 0.0
€06 PRESSURE DISTRISUTION AT TImME = Q. 720000 03 60
| 4 " 1 L4 1 L H [ 4 1 [ 4
1 0.14330 01 2 0,14670 O3 3 0.15420 41} 4 0016880 o0} -3 0016630
(] Oe1638C O1 b 4 Oe 15420 01 8 Oel 487D 0O} ° 0.14330 013 10 014330
11 Oe14330 01 12 0.18870 01 13 Ge135420 W1 14 0+ 458D 01 18 001663C
16 0.1658C Ot (%4 0.1%5420 01 18 0,146 01 19 0elb3wn 1 20 Oeleld3C
21 0014180 01 22 0.,14180 01 23 014820 01 24 018330 0! 25 07380
26 016940 01 27 0.17350 Ol 28 0.18330 0} 29 0,14820 O. 30 0.1410C
31 O0.14160 01 22 0.12620 01 33 Qs12920 01 34 0013120 01 33 0e1808C
36 O.18110 Ot 37 0.17270 O3 38 0.18110 01 39 0.,14080 01 40 0043120
41 0.12920 01 42 0,12920 01 43 0e12020 08 44 0012020 01 [3-3 0,1177C
A0 0e1133C O} [ X4 Os2184D 0% 48 Oe210860 01. 49 0.19180 0% Sc Ce2146C0
St Ge 19130 Ot s2 021840 013 s3 0.21330 01 s4 0411770 O1 3.3 0012020
36 0.12020 01 EX4 G,74370 OO S8 6,743 00 39 «8R2T7D 00 60 =0418¢L
8] ~0.1877C 00 £2 =-0.107 00 63 <~0.10610 00 64 0.60270 00 65 0474340
[ 0.74370 00 [ 24 0.,46230 00 [ 0.46200 00 89 04335 00 70 0e21140
b4 0.11£69C~01 72 001194D0-91 73 0e21820 00 76 0011940-01 7s 0021780
Te 0.11¢90~-01 144 0.211430 00 78 0.43350 00 79 0,46200 00 '] 0s80.%C
-3 0.3180C 00 82 0,317 00 a3 0+27780 00 [ 34 Q.19830 00 s Oel1628, 01
8¢ ne 1 927C 00 87 O0e16250~01 [-2] 0019830 00 89 0.,27790 00 20 0.3178C
91 0. 318¢0 00 °2 Q.21270 00 93 n,212 94 0.18700 00 ] 0.13880
96 0¢2093C~01 97 0.1483%0 40 96 0.20930~-01 9 013880 00 100 Oe1870C
101 0.21280 00 102 0,21270 00 103 v136 [ 1] 124 [ 23] 108 v 8631
108 N.B8OR30D-01 107 0.18350-01 108 0095840~01 109 015350~ 03 110 0.0983C
it 0e8%1. =01 t12 0e1366 00 313 Oe) 167D 00 114 0088800-01 118 0 8856
116 Os48E4L 01 117 0,32470=-01 118 001 0230=-01 119 0381 ~-01 120 0.102
124 Q.%5247C- 01 122 0,43640-01 123 0.(.341D-01 126 « 858 ol 128 04807
126 0e50€67 127 0021180-01 126 0,48100-01 129 0 +434960~02 130 042837
131 0e347,0-02 132 0,2%100~01 133 0.,21100~01 134 03066001 138 0,807 ;i
136 ge2327 -01 137 0.29230~01 128 0.768600-02 139 0e9i33D~02 140 0e1478
et 0e107vC~01 142 0014780-92 149 0,9113%0=-02 164 07680002 148 0.282
146 0.25270-01 147 0,89490-92 140 0,89240~02 149 0.12260~-06 180 ~0.,696
181 <0e1267C~-02 152 =0.73%40~0) 183 =0,12870-02 184 ~046967D-03 188 04122
18 08924002 187 0.89490=-02 158 0.0 139 0.0 160 G .0
{a gog "2 0.0 163 0.0 164 0.0 168 060
.
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B.4. Output (continued)
eas Y=-VEL AT TINE = 0.720002 02 eoo
1 F 1 F t [ 2  § F I F
1 0« 1000C O1 2 0010000 01 3 010000 01 4 010000 21 S 0.1020C 01
[ 0.10000 01 14 0.10000 o1 ] 0.10000 01 9 0.10000 01 10 0.0
11 0.,1003C 01 12 0.10030 91 13 0.99320 90 18 096830 00 13 0.9758C 00
1¢ 0. 9€83C 00 1 34 0,9932D0 00 18 010030 01 19 010020 01} 29 0.0
21 0.0 22 0.10780 01 213 0.10800 01} 26 0.1025% 1 28 0.926SC 94
2¢ 0a92a4C 00 27 092630 00 29 0.10280 01 29 010802 01 30 0.1078C 01
" 0.0 32 Ce0 33 0.115480 018 3a 0.1184D 01 s 0.1035C J1
3¢ 0.67290 00 27 0.7223D0 00 38 0.67290 00 39 0.1052D0 0Ot 40 0.11%54C 01
a1 Oe115340 01 42 0.0 473 060 44 0.14100 01 as Ce143%0 J1
(1] 0.1238C 01 [ 34 0+49210 00 48 0.0 .9 0.0 50 0.0
L] 0.4741C 00 S2 0.8941D0 00 33 O.123@ 01 LYY 0e1435D 01 -3 Oelaloc O
{1 0.0 =7 Ce0 1. 0:1612 1 59 016490 01 €0 013460 01
(3] 0.0 62 0.0 63 0.134€D0 01 64 0e16390 01 65 O0.1612C O
(2] 0.0 [-14 00 e9 Oel 7280 01 69 0e17170 01 70 Ce1131C 01
n ~0.62410=01 T2 0.0 73 0.0 74 0.0 78 -0.8296C-01
re ~0.£241C~-01 77 0011410 01 78 0.171 7 O1 79 0.1728C 2V 80 Oe0
el 0.0 e2 0+17990 01 a3 0.1 758D 01} as 0410990 J1 8% ~0.87520-01
8 ~0.1817C 00 87 =0.873520-01 a8 0.10990 O1 a9 0.1758D0 O3 90 0.1799C O}
9 2.0 92 9.0 %3 Cel 8490 O1 Se 0017810 01 95 01092C 01
9¢ -0 9343C-01 87 -0.2¢040 %0 98 =0,93430-01 99 C.10920 01 100 O.17810 01
101 O.1849C 01 102 00 101 0.0 104 0.1804D O 103 0.1792C 01
10¢ O0e1094C 01 107 =~0,84120-01 108 <-0s36470 OO 109 -0.84120-01 110 0+1094C 01}
111 017520 01 112 0.18840 01 113 0.0 114 0.0 115 0.3907C O1
11¢ 0317960 01 117 0,10980 9] i118 ~0.,7903-01 119 -~0.4421D 00 120 =07903C-01

‘ 121 Oe 1098C 01 122 0.17960 91 123 019070 01 126 0.0 128 0.0

‘ 12¢ 0.1623C O 127 01797 01 128 0.11020 01 129 «0,739+0-01 130 -0.4927C 00
131 «0.,7394C~01 132 9.,11020 01 133 0e17870 01 134 0019230 0O1 12 [ 2]

‘ 13¢ 0.0 137 Ce 15320 O1 138 017980 O1 139 0=1104D 01 140 <=0.716£0-01
141 =0s321¢0 00 a2 —0.7[660-01 143 0,13040 O1 144 0017980 01 148 0.1932C 01
148 0o O 1847 148 0419420 01 169 Oe1 796D 01 150 Cel1020 01
151 «0e 736 70=-01 152 -0.5!530 00 1S3 «0,73£70-01 154 0.1102D O1 155 0.1796C 03
156 0.19a2C 01 157 153 0.,19420 01 1%9 017960 1 160 Oell02C O1
1¢% ~0+73¢7C~-01 1¢2 °C.-’53° 1] 16 -",736M~01 164 011020 01} 1£S 0.179¢0 01
166 0.,19420 01
¢e¢¢ V=~VEL AT TVIME = 0.720000 03 e¢oe

1 [ ] 1 " 1 F 1 F 1 F

1 0.0 2 O ° 3 0.0 [ 0.0 S 0.0

& 000 k4 000 .} 000 9 0e0 10 0 «0

11 «0,18280-01 12 =08,56890- 1) =0.91980~01 14 =0,58720~01 18 0.,1160C-15
1€ 0-5672(:-01 17 0.9 CD-OI 18 0.36890~0! 19 0.108290~01 20 0.0

21 000 22 ~0:4197D-01 23 =-0.,12810 00 28 =-0.2156D 00 25 =0,1393C 00
26 o.caoso-nr 27  0.1%9® o0 28 0.215€0 00 29 0.12810 00 30 0.4197C-01
3 0.0 32 0.0 33 -0,70020-~01 38 -0 e2246D 00 38 =03959C 0O
3 -0.292%¢ 00 37 -0.60830-16 38 0.292% 00 39  0.3959p 00 40  0.22460 00
[ 3] 0.70020-01 42 0.0 43 0.0 8 =-0.12220 00 43 <=0.,4072C 00
46 =0.7970C 00 47 <0.73070 00 A8 3,0 49 0.0 S0 0.0

St «0:s182€60-19% 52 073070 0O s3 0.79700 00 sS4 0.,40720 00 5% Oe.3222C 00
3¢ 0.0 87 0.0 S8 =0,.79360~01 %5z =01%56%0 00 60 =004139C 00
&1 000 62 0.0 63 0.4139 00 (.13 D¢156%0 63 07936001
(13 0.0 e 0.0 €8 ~0,71640-01 69 -0.98‘50-0! 70 =0,2410C 00
" «0,5085C-01 T2 0.0 73 0.0 78 Oe0 78 -0 ¢3252C~-16
76 0,5008%C~-01} b 4 4 0.24100 00 78 0.,98450-01 79 O0e71680~01 a0 00

a1 0.0 82 =0,60390-01 83 -0.67060-01 88 <-0.,1193D 00 85 =0.3504C~-01
-] =0e4218C~16 [ 34 0e3506N-01 as 0611930 00 a9 0.67060-01 90 C «6039C~-01
91 00 2 0.0 93 ~0,45160-01 94 - 0,46630-01 9% ~0.5880L-01
o¢ =0.7388C-01 97 ~0.321¢0~-1¢ o8 0.73880~-01 99 0.,58800~01 3100 0e8LE3C-01
101 0s8516C-01 102 %60 103 0.0 108 =0.31640-01 105 =0,33540-01
106 =~0,28520~0) 107 - 0.,66920~-01 108 =-0,353%0~1¢ 3109 0 .,66920-012 310 0«2882C-01
111 0.3354C~01 112 0e31620-01 113 000 114 0.0 115 =042112C-01
11€¢ <~002435C-~01 117 =Ce13620-91 118 =0.%0060~-01 119 <=0,47610~16 120 0.,503¢Cc~-01
121 9.13620-01 122 0.28330-01 123  0.21320-01 124 0.0 125 0.0
126 -0.1339C-01 127 -0.17270-01 128 -0.61240-02 129 -0.32790-01 130 -0.7976C-16
131 0.32790-01 132 0.61240-02 133 0.17270-01 136 0.13390-01 135 0.0
13 0.0 137 -0.87900-02 138 -0.12860-01 139 -0.3492D-02 160 -0.1818C~01
161 =001 3¢4C~18 142 0. 10180-91 143 0+34920-02 144 Oel286D0-31 143 0 .87900~02
146 0,0 147 0.0 148 -0.66490-02 149  =0.30260~01 iS50 -0.2941C-02
58] =-0.8038C-02 182 =~0.14900-15 183  0.80380-02 188 0429..3-02 158  0.1026(-01
186 0.,64849(C=02 187 . 1868 <«0,64490-02 159 =0,10260-01 160 =-0,2941C-02
161 =0,8036C=-02 162 <~0.14900-15% 1¢3 0.60380~-52 166 0e29810~02 1eS 0,102¢6C~-01
166 0.6449C-02
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APPENDIX C
INPUT AND OUTPUT OF CIRCULATORY MOTION IN A SQUARE CAVITY

C.1. TInput for Square Cavity Problem: Large Grid

C
E ——————— CARD DATA SEY 1: TIMNE
c NAVIER-STOKES EQUATIONS BY JCM - SQUARE CAVITY LARGE GRID CARD 001
E —————=~ CAPD DATA SET 2: BACIC INTEGEP PARPANETEPS
c 180 220 10 9 240 1000 601 1 1 | ] 0 260 280 240 601 | § CARD 002
€C ~~————= CARD DATA SET 3: DISK OP TAPE OUTPUT CONTPOL
C
3000000000000000000 00000000000000 . 9300000000090000000030000000000000000000000000 CARD 003
20000000000000000000000000000000000000000000000000000320000000000000000000000000 CARD 008
gOOOM00000000000000000000000“0000000000000000000000000000000000000000000000000 g::g ggz
C
¢ ==e——=— CARD OATA SEY &: BASIC PEAL PARAMNETERS
[4
CG.O 1.0 ts0 1.0 0.0 0.0%001 0.0 1.0 CARD 007
C ==—==—= CARD OATA SET S: NOOAL (COMPARTMENT) DATA
c
Tt 91 0.0 5«0 10.0 0.0 0.9 10.0 0.0 CARD o008
1t 01 0.0 10.0 S«0 0.0 0.2 10.0 0.0 CARD 009
12 9 0 100.0 10.0 10.0 0.0 0ed 10.0 0.0 CARD 010
22 2 3 0.0 10.0 105.0 0.0 0.0 10.0 0.0 CARD 011t
23 01 0.0 20,0 S.0 0.0 0.9 10.0 0.0 CARD 012
24 9 0 100.9 20.2 10.0 0.0 Je0 10.0 0.0 CARD 013
34 0 3 0.0 20.9 105.0 0.0 Je2 10.0 0.0 CARD 01L&
.5 01 0.0 30.0 S.0 0.0 0.0 10,0 0.0 CARD 01S
346 9 0 100.0 30.0 10.0 0.0 [ TR ] 10.0 0.0 CARD 016
46 0 3 0.0 30.0 105.0 0.0 0e2 10.0 0.0 CARPD 017
47 01 0.0 40.0 S.0 0.0 Q.0 10.0 0.0 CARD 018
48 9 0 100.0 40.0 10.0 0.0 0.2 10.0 0.0 CARD 019
58 0 3 0.0 40.0 105.0 0.0 0.9 10.0 0.0 CARPD 020
S9 01 0.0 30.0 5.0 0.9 0e2 10.0 0.9 CARD 021
60 9 0 100.0 $0.0 10.0 0.0 0.2 10.0 0.0 CARD 022
70 0 6 0.0 %$0.0 105.0 0.0 0.0 10.0 0.0 CARD 023
71 0 1 0.0 60.0 3.0 0.9 9.0 10.0 0.0 CARD 028
72 9 0 100.0 60.0 10.0 0.0 0. 10.0 0.0 CAPD 023
82 02 6 0.0 60,0 105.0 0.0 0.2 10.0 0.0 CARD 026
83 01 0.0 70 .0 S.C 0.0 0.2 10.0 0.0 CARD 027
6a 9 0 100.0 70.0 10,0 0.0 0.9 10.0 0.0 CARD o028
98 0 3 0.0 70.0 105.0 0.0 0,0 10.0 0.0 CARD 029
9% 0 1 0.0 80,0 S.0 0.0 0.0 10.0 0.0 CARD 030
9% 9 0 100.0 80.0 10.0 0.0 0o 10.0 0.0 CARD 03t
106 0 3 0.0 80,0 105,0 0.0 0.0 10.0 0.0 CARD 032
107 Ot 0.0 90.0 5.0 0.0 0.0 10.0 0.0 CARD 033
108 9 5 100.0 90.0 10.0 0.0 0.0 10.0 0.0 CARD 03a
118 0 3 0.0 90.0 108,0 0.0 060 10.0 0.0 G ) 038
119 0L 0.0 100.0 5,0 0.0 0.0 10.0 0.0 CA > 038
120 9 ¢ 100.0 100.0 10.0 0.0 0.0 10.0 0.0 CARD 037
130 0 3 0.0 100.0 105,.0 0.0 0.0 10.0 0.0 CARD 038
131 91 0." 103.0 10.0 0.0 0.0 10.0 0.0 CARD 039
o CAPD Q40
C
€ =—e—-=— CARD DnTA SET 6: CONNECTOR (INTEAFACE) DATA
C
1 12 13811 . S.0 S.0 10.0 0.0 $ 0.0 CARO 041l
10 24 2581 1 0 S.0 3.0 10.0 0¢d $e0 0.0 CARD 042
19 36 37 81 1 0 S.0 5.0 10.0 0.) beO 0.0 CARD 043
28 48 49 81 1 0 5.0 S.0 10.0 042 10 0.0 CARD 0OAs
37 60 €61 61 1 0 S0 3.0 10.0 0.0 10 0.0 CARD 045
a6 72 73 81 1 0 %0 3.0 10.0 0.3 1«0 0.0 CARO 0as6
85 64 B3 81 1 0 S0 5.0 10.0 0.0 10 0.0 CARD 0a7?
648 9 97 61 1 0 S.0 S.0 10.0 0.0 1.0 0.0 CARD 0aB
73 108 109 81 1 0 5,0 S.0 10.0 0.9 10 0.0 CARD 049
82 120 121 81 1 € S.0 5.0 100 02 feo 0.0 CARD 030
91 12 24 91 1 0 S.0 $.0 10.0 1.0 . N .0 CARD 051
101 284 36 91 %t O S.,0 S0 10.0 1.0 «0 0.0 CARD 052
111 36 48 91 1 0 S.0 S.0 10.0 1.2 0.0 0.0 CARD 033
12t 48 60 9% { O 3.0 S.0 10.0 1e0 0 0.0 CARD 054
13 60 7291 1 08,0 S.0 10.0 1,0 000 0.y CARD 093
141 72 64 91 1 0 S.0 S.0 10.0 1e2 0.0 0 CARD 036
19t 84 96 91 1 0 S.0 S.0 10.0 1.0 0.0 0.0 CARD 057
16t 96 108 91 1 J S, 3.0 10.0 142 0.0 0 CARD 038
175 108 120 9 1 1 0 5.0 S.0 10,0 1«2 00 0.0 CARD 039
tat (2 11 91212 1 3.0 0.0 19,0 0.9 -1 .0 0.0 CARD 060
191 120 131 91 & 1 S,.0 0.0 §0.0 1.0 000 0.0 CARD 061
201 112 19111 %0 0.0 10.0 =140 O . CARD 062
211 21 22 912312 3 %.0 0.0 10.0 060 140 . CARPD 0AY
[ CARD o064

2]
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C.1. Input (continued)

g e CAPDO DATYA SEY T:
[
€ —veman——
[
[
€ mmea——
[ <
| ] 0.0
c 1% 00
2 —eme— CARD DATA SEY 10:
1 Ge®
140 Qe®
€ «——w—e CaRO OATA SET (112
1 0.0
c 140 .
g - CARD DATA SET 12:
] 0.0
c 149 0.0
g ————— CARD OATA SEV 13:
0.0
1.0 1.0 10
1.0 1.8
000 0.0 Oe 0
0 0e®
0.0 0.0 9.0
0.0 0.0
1000.0
1.0 1.0 1a®
10 10
6.0 Q.0 0.0
8.0 0.0
0.0 0.9 0.0
0.0 D0

84

COMNECTOP JATA OF PRESCPIBGED FLOV
211 212 213 21s 21S 216 2UT 20 21y 220
CONWMECTOR DATA DF PRESDPIBED SRESSUSE

CAPO ODATA SEV 9: INITIAL COWDITIONS OF Pni

LT TIAL CONDL TIONS OF X-CONPONENT VELOCITY U

IMETSAL COMDI TIONS OF Y-COYPONENT VELOCITY Vv

SN TIAL CONDI TIONS OF I-CONPONENT VELOCITY ¥

TRANSIENY BOUNOARY CONOITIONS

1.0
0.
Q.0

1e0
Oe0
. %]

1.0
°.°
Qa0

10
0«0
0e0

CARD
CARD

CARD
CARD

CARD
CARD

CARD
CARD

06s

066

o087

068
069

[ 34]
ory

er2
ors




[ 3 20 00000L°0 ;6 00000v°0 £0 000008°C [4 o8
0°0 TO0 gb000Z°0 0 J0000v°Q €0 4000a1°0 ° [ 44
0°0 0 Q00001°0 TO 009099°0 €0 GCO001°0 [ [ 14
0°0 10 Q00008°0 T 90080v°0 20 1 4
00 £0 000501%0 c0 0oocet* 0 0°¢ £ 2
0°0 £0 000001°0 20 00000£°0 £9 090001°0 0 [ 34
0°0 TO Q00006°0 20 Q0000£°0 €0 900001°0 9 [ 4.4
0°0 0 000009°0 20 00000€°0 £0 000001°0 0 [ 44
0°Q 20 999004°0 0 00000E°0 €0 000001°0 [ 2
0°0 0 000009°0 20 00000£°0 €0 00000170 [ [34
0%0 T0 005004°0 20 00000£°0 £0 000001°0 -4 o
040 e Qo 0 ¢0 00000£°0 €6 00DO01°0 [ of
0°0 eo0 Qo £°0 TO0 00000£°0 €0 000001°0 0 oL
0%0 20 00 z°0 0 00000£°0 €0 Q000010 [ i€
0°0 20 06 1°0 <0 C000C0LE’0 €0 000001°0 [ [ 43
(344 10 000006°0 TO 00000C°0 0°0 ] "
0°0 £0 GObROI°0 c0 Q0000’0 0°0 [ 143
0°0 0 00000270 £0 000001°0 4 it
0*0 co 000003‘0 10 000001 °0 4 4
0°0 0 C00002Z €0 000001 °0 -4 it
0°0 0 000008'0 €0 J00008°0 9 ot
0*0 20 0%0002°0 €0 00000%°0 [ [ 2]
0°0 0 000¢C.2°0 €0 G00001°0 9 oz
0’0 20 000002°0 €0 000001 °0 4 4T
00 0 000002*0 €0 0000010 [4 22
(-3 0 000862°0 €0 000001°0 [ 83
0°0 20 €N0002°0 £0 0000010 (] *3
00 20 000002Z°0 0°0 1 £3
0*0 20 00000!1°0 o £ [ ¢ ]
0°0 20 000001°0 €0 100001 °0 [ [} 4
0°0 0 000001°0 €0 000001°0 [ (.2
0°0 20 a0 1°0 €0 000001°0 (-4 ol
0°0 0 go0Qco1°0 €0 300001°0 ® L))
0°0 20 G00001°0 €0 000001°0 [ 49
0*¢ 0 000501°0 £0 000001°0 9 1
Q0 0 000001°0 €0 G00001°0 9 83
0°0 Z0 000¢OL1°0 €0 000001°0 -4 o
00 20 0r0001°0 £0 G00001°0 4 [1]
0°¢ o0 090 °0 £0 G00001°0 [ z3
0°0 20 000001°0 0°0 ] 11
0°0 10 000 0 0°0 ] [ 1]
0°0 10 600008°0 0°0 ) 6

00 10 000008°8 00 1 ®

0°0 10 0000050 0°0 .} 4

0°0 10 00000%°0 0°0 1 L 4

[- 344 10 C00005°0 0°0 3 8

(- 344 10 00000%8°0 0°0 ) .

0*0 0L °0 10 000008°0 0°0 1 £

0°0 20 00000Z°0 10 00000%°0 0°0 1 z

0°0 Z0 000001°0 10 G0000%°0 0°0 | L

(NZ (M)A ()x {NIT0A SALN %

688 ViAVO (ANINAVYORQD ) 00N eee

10 G0001°0 ®0s00s0c0svsescessssssrccee ONuOs *SIAsin LNVINASEN
* soses myIL AA“ LY F] Wllnlw
*0=-00001°0 soe  JUNES SNIA‘In i FIN 404
0°0 ooo.oono.o.o.oo.o.onoooo-oo... 'ajm ALY @@
10 0800140 2144300 AQGR~-T
10 G0OO1°0
0031°0
10 00009°0

0000 0000086000 000080000C00000000000000000000000000000 04008 S807I00800 080 800000
00000 080800008800 00 000000000000 00 000000000 000000000000 60000 80 063000890000 000300000

00000 000009 000000000000000000000000000000000000008000000000800000 0000000 000800000
s WHANOD INALND 2510 40 ASIT eoe

1
109
[ L2
[ odd
:"
' essecscccorscrcs Qs '33\-1 LA LIGALINMDANE 1W]ud
3 esecncesccvecece OeO *SIA=] “IN LIGLILIMEGIANI AININe
3 sl onm0 S5aaet °ZMMNSSIce INALAINGIINI ANige
109  tctcescecses 1a0N] INJISWEL GVEN VauN ANJAD
o801 FNETIue IMIAIOS WOJ GINOTIV SHOLIVEILI 40 *OM
oz A i) SO *OM
° 2% °SUDLIBMND) JNSTIud-NAAIS SO cOM
o1 SWAIIN0I A0 KBATD IO *OM
ozz S R $S¥012Be0> 40 o8
“l XX XYY IR IN L YR 2 m m ‘ .u
s L 0000 S0 e sssee sssssevsseee
.
: CIMD IOUVY ALTAYD JWIDE -~ WOT A SNOBAVNDI SDN0LS—-NIRAVYN :
* " seseee »e s ssetsesnsesissedd

P11 aﬂ.n-; B2[Qq0a14 AJJAR) 2aenbg I03 IndiIng °Z°)

¥895-1N10 s8
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C.2.

Output (continued)

08 NOOE (CDMPARTMENT) DATA ®se

N NYYP

b 3141

s7
se
s9
(14
61

22288282822320R28333FNAN23S8233380

- P 0 e D W D e 0 0 S B B D e 0 e us P P PR P e e 0 O e 0 B0 b ot R 0 e et 0 U0 0 U B
8 °2°‘“°°88‘
DOBNCAPUN=OYBNPCIUN=OOONCNPIUNSOOBNONBIUN=D -

OU“U:H‘“UUHNNN#NNNNNN"---‘—-—“- OOg

e mamaenE- - W08 00000030"W0000000000=WEO000000000™UWO000000000=020000000000=00000000000™WO000B00S

voL{N)

G:100¢0D 03

0e¢ 100000
00100000
Q0

0.0

0+100000
0100000
0+ 100000
0+ 100000
0100000
0100000
0+ 100000
0100000
0100000
0. 100000
0.0

°.°

00100000
0+ 100000
04130000
0+.100000
2100000
0.100C00
0+100000
O« 100000
0¢100000
0.100000
0.0

0.0

0100000

0100000
0100000
0.100000
Oe 0

0.0

0100000
0100000
0100000
0+ 100000
0+ 100000
00100000
0100000
0+100000
0¢ 100000
0« 100000
0.0

0.0

6+100000
00100000
0+100000
0+ 100000

0100000
00100000
00100000

0,400000
0800000
2.500000
0500000
0.S03000
0500000
04500000
03500000
0.500000

0.500000
0.600000
0600000
0600000
0600000
0.600000
0.600000
0600000
0600000
0.600000
0.£00000
0.600000
0600000
0.700000
0700000
0.,700000
0.700000
0.700000
0700000
0.700000
0.703000
0700000
0.760000
0.700000
0700000
0.800000
0.800000
0.800000
0.800000
0800000
0+.800000
00802000
0800000
00200000
0.800000
0.,802000
00802000
00900000
0900000
00900000
0900000
0.900000
04900000
04900000
0900000

00900000
0.103000
0.100000
0100000
0,100000

0100000 03

00103000
00100000
0.,100000
04102000
0.10J000
0.100n00
00103000
0.103000
0.,105000
00105000
0.10%5000
0103000
0.,103000
0.103000
0.103000
0,105000
0.103000

03

00000000000000
WH WU WR AW W WWe

86

Y{N)

0.400000
0.500000
0.600000
0.700000

0.400000
0.306000

0,500000
0.600000
0700000
0.,800000
0.900000
0100000
0+105000
0.500000
04100000
0.200000
0.300000
0.,400000
0500000
0,600000
04700000
0.,800000
0.900000
0,100000
04105000
0.%00000
0.300000
0.200000
0.30000D0
0400000
0500000
0600000
0700000
0.890000
N.900000
0,100000
00105000
0.500000
00300000
0200000
04300000
0400000
0.500000
00600000
0.700000
0.800000

04105000
0.300000
0.100000
0,200000
04300000
0.400000
0+500000
0600000
0700000
0.300090
0.,900000
0.10000D
0.103000
0.,300000
0.200000
0300000
0.400000
04502000
0.600000
00700000
0,80000C
0.900000
0.100000

i e




C.2.

S8 CONNECYOR ( INTERFACE) DATA ¢es
K XTYP NOT§ NOO2

Ll Ll datetada
NOCAPUWN=OOB «ONPUN=

CO003030N00000N0000000000000000I0000000000000000000000000Q000000000000000000000000wWR000DD00

Output (continued)

xNNQ-n—---——
REOOBDNCAPWN

N
~

N=OO WP WUN=O

- e e - o e - -
PRI RS = we ww ot g oo S

123

13

WRAIAIN NI A = o g o
COUBNCAN=OVBNOVS

99

e > e 2 0 0 o T 0 30 R S 0 e e
WRANNANRNNN S e e eeed 00000
CONCASUN=YECAIWUN=CO QNI UHN-O

o8 ICIK)

5.00:
$.000

021C(x}

$.000
$.000

87

ARER{K)

10.000
10.000

ICSX(K)

ORNL-5684

oCcsvixe

0003A000C000000000000A0GIGATAOB0U0000D
233333358838388588338338238888k8328823858

- Tl et b P HD G N R e AN B2 et P a0 N0 G0 6N g BN WA 0B B m B O Gub DA B G0

R R R R R R A L E L L E R E R

ICSIIK) L4oM

- S o (e N LA 0 g TR T B 0 P P O 0 U B 0 O B 168 T (ED G0 Gu0 00 VY N GRD s Oub $l IR 050 48 U ¥ W A 36 1D kb U0 Gu0 D 0 0P PR D O N0 GuS (ND (R0 NP D 5P (0 URD R0 50 PR gu0 B U Pur S0 GU0 U0 N0 G0 NP 0 gm0 o 0 N0 b gub B N0 B gm0
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C.2. OQutpuc (continued)

eee CONNECTOP (INVEPFACE) DATA o8

X XTYYP NODI NOO2 O11C¢K) D21CI(x) APEA(K) DCSXIK} 0C SY(K) OCSZI(K] I«BM
o o 12 2e 3,000 $.000 10.000 1.000 0.0 0.9 12
9 o 13 2% S.000 $.000 10,000 1.000 0.0 0.0 12
°3 o [ 1] 26 S.000 $.000 10,000 1. )00 €.0 0.0 12
L o .4 1S 27 S.000 %.000 10,000 t.000 0us 0.0 12
s o 16 28 $.000 %$.000 10,000 1.000 Ce0 0.0 12
96 [ ] 17 29 3.000 %.000 10,000 0.0 0.0 12
97 o s 30 $.000 $.000 10.000 0-0 0.0 12
<2 -] 19 32 3.000 5.000 10,000 O 0.0 12
o9 (.4 20 32 S.000 %.000 10,000 0.0 0.0 t2

100 o E4 ) 33 3. 000 %.000 10,000 0.0 0.0 12
101 [ 4 24 k-] 3.000 %$+.000 10,000 0.0 0.0 12
192 [ 25 37 S+« 000 S .00 10,000 0.0 0.0 12
103 ] 26 38 3.000 5.000 10.000 0.0 0.0 12
104 o 27 39 S.000 5.000 10,000 0.0 0.0 12
108 o 28 40 3.000 54000 10,000 0.0 0.0 K2
106 [ ] 29 41 S5.000 5+000 10,000 0.0 0.0 12
107 o 30 a2 3.000 5 .000 10.000 0.0 0.0 12 |
108 o n 43 35.000 5+000 10,000 0.0 0.0 12 |
109 o 32 44 3000 $+000 10,000 0.0 0.0 12 ‘
110 o 33 [%-3 5.000 %$.000 10,000 0.0 0.0 12
tit o 36 406 S+ 000 5.000 10.000 0.0 0.0 12
112 o 7 .9 S« 000 3.000 10,000 00 0.0 12
113 o 38 so 5.000 %.000 10.000 0.0 0.0 12
114 o 39 S1 S5«000 5000 10.000 0.0 0.0 12
s o 40 s2 35 .000 %+000 10,000 0.0 0.0 12
116 o 41 s3 S.000 5.000 10,000 0.0 0.0 12
1nz [} a2 Sa 50000 5.000 10,000 0.0 0.0 12
11 o 43 3S $.000 S+000 10,000 0.0 0.0 12
119 [ [ 2] %6 S.000 $.000 10.000 0.0 0.0 12
120 [ ] 43 L 4 3.000 S5+000 10,000 0.0 veld 12
121 o a8 co $.000 5$.000 10.000 0.0 0.0 t2
122 ] 49 61 S.000 $.000 10,000 Ce0 0.0 12
123 o 50 82 3.000 5000 10.000 0.0 0.0 12
124 ) st 63 5.000 5.000 10.000 0.0 0.0 12
129 o 52 [ 2 3.000 S+000 10.000 0.0 0.0 12
126 [ 53 .33 S.G600 5.000 10,000 0.0 0.0 12
127 [ Sa 66 3.000 S «000 10,000 0.0 0.0 12
128 0 53 a7 5000 S .000 10,000 0.0 0.0 12
129 o 56 68 5000 5.€00 10,000 C.0 0,0 12
130 [) s7 89 5.000 5.000 10,000 0.0 0.0 12
131 o a0 T2 3.000 5 .000 10.000 0.0 N0 12
132 ] (-3} 73 S. 000 S <000 10,000 0.0 0.0 12
t33 [} 62 T4 $.000 $.000 10,000 0.0 0.0 12
134 ] 63 s S« 000 5.000 10.000 0.0 0.0 12
138 [ 64 76 3.000 5 .000 10,000 0.0 0.0 12
138 ] 63 T7 S-. 000 S .000 10.000 0.0 0.0 12
'37 0 66 78 S« 000 $.000 10.000 0.0 0.0 12
132 ) 24 79 S.000 %.000 10.000 0.0 0.0 12
139 o 68 80 3.000 S«000 10,0006 0.0 0.0 12
140 -4 9 a1 %« 000 %.000 10.9000 0.0 3.0 12
ta3 ] 72 [ 1) %.000 S «000 10.000 0.0 0.0 12
142 ] 73 83 3+900 $.000 10,000 0.0 0.0 12
143 + 74 8s 3.000 5.000 10.000 0.0 0.0 12
184 /] 73 87 3.000 %.000 10,000 0.9 0.0 12
145 3 76 7] 5.006 %.000 10.300 0.0 0.0 12
1 e ] 7 89 S. 0630 $.000 10.000 0.0 0.0 12
18y o 78 20 Se 000 3$.000 10,000 0.0 0.0 12
180 -] 79 71 34000 S.000 10,000 0.0 0.0 12
149 o 83 92 %.000 3.000 10.000 0.0 0.0 12
195¢ ] 81 3 %4000 £ 000 10,000 0s0 0.0 12
1951 o ca 96 3.000 S «000 10.000 0.0 G.0 12
[R-74 o 85 Qo7 Se GO0 S«000 10,000 0.0 €0 12
153 o 86 98 3« 900 5.000 10.000 3.0 a2 12
158 [ ] [ 14 5.000 %+000 10,000 060 0.0 12
i%s 7 3 100 Se.060 %+000 10,000 0.0 [- B 12
1e6 ¢ 0% 10t S«006 5+000 10.000 0.0 < 12
14 [ 2% 02 3.040 $+000 10,000 0.0 O’ 12
ise [ 9i 103 3. 000 5,000 10,000 0,0 0.0 12
159 ° 92 t9e 5.000 %.,000 10,000 0.0 0.0 12
160 [ 4 %3 1o %0000 34000 10,000 0.0 0.0 .2
161 o 96 106 3+009 % +000 10,000 0.0 0.0 iz
t62 (] 97 1o 5.069 3.000 10,000 0.0 0.0 12
163 [ 98  i1o0 S. 000 3,000 10,000 0.0 040 12
144 o 9% 5000 $.000 10,000 0.0 0.0 12
165 0o 1090 {12 5,009 %2000 10,000 0.0 0.0 12
164 s 103 It 5.000 %000 10,000 0.0 0.0 12
167 ¢ 102 SHi1a Se 300 5000 10,000 0.0 0.0 12
1€8 5 103 1% 3000 5.000 10,009 0.0 - 12
169 ¢ 108 {6 3000 3,000 10,000 0.0 0.0 1z
170 Q2 10% ti7 %000 5,000 10,000 0.0 0.0 12
17t 0o 108 20 2.000 %+000 10,000 0.0 0.0 12
172 0o 1079 121 Se 000 $.000 10,000 0.0 0.0 12
173 0o 113 22 S.900 $.000 10,000 0.0 0.0 12
174 2 it 123 %« 000 $.000 10,000 0.0 0.0 12
179 0 t2 i2s %.000 5.000 10,000 0.0 0.0 12
176 L] 113 123 $.0060 3,000 10,000 0.C 0.0 12
[ %44 0 114 126 %0200 5.000 10,000 0.0 0.0 12
17p o 11% 127 5.u00 $,000 10,000 0.0 0.0 12
179 o 114 128 %.000 5000 10.000 0.0 0.0 12
180 o M7 1%9 $«000 S,000 10,000 0.0 0.0 12
101 1 12 I3} 4. 000 0.0 10,000 =140600 Q.0 1
182 1 24 23 S 000 0.0 10,000 -14000 0.0 1
163 1 3 s 3« 000 0.9 10,000 -1.000 9.0 1
184 ] 'Y (34 %.000 2.0 10,090 -1.,000 0.0 )
1 6% 1 60 59 $+000 0.0 10,000 -1.000 6.0 1
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C.2. Output (continued)

oss CONMNEC TOR {INTERFACE) OATA ¢

X xTvP MOD) NOD2 DL ICix) 02IC(K) AREA(K) OCSX(K) DCSV(K) OCSI(K]) Tvan
186 1 re 1 3. 000 0.0 10.000 0.0 1
187 1 a8 8y S. 000 0.0 10.000 0.0 1
188 1 96 95 S.000 0C 10.000 0.9 1
169 1 108 107 S.000 0.0 10,000 0.9 1
190 1 120 119 35.000 00 10.000 0e® 1
191 1 120 1° $:000 0.0 10.000 0.0 11
192 . 128 . S.000 0.0 10.000 0.0 11
193 1 122 133 S. 000 0.0 10200 0.0 11
194 1 123 13s 3.600 0.0 10.000 0.0 1
193 1 124 138 S.000 0.0 10.000 0.0 1
196 1 12% 136 3.000 0.0 10.000 0.0 11
197 1 126 137 35.000 0.0 10.000 0.0 11
198 1 127 130 3.000 0.0 10,000 0.0 11
196 1 128 1»» S.000 0.0 10.000 0.0 1
200 1 129 140 S.000 0.0 10.000 0.0 11
208 1 12 1 S+.000 0.0 10.000 0.0 11
202 1 13 2 S+.000 0.0 10.000 0.0 11
203 1 1s 3 S. 000 0.0 10,000 0.0 11
204 1 1% 4 S.000 00 10,000 0.0 11
208 1 16 S Se 0.0 ° 0.0 11
206 1 17 [ S.000 0.0 10.000 0.0 11
207 1 13 7 3000 0.0 10.000 0.0 11
208 ) 19 8 S« 000 0«0 10,000 0.0 11
209 1 20 ° S+000 0.0 10,000 0.0 11
210 t 21 10 $.000 9.0 10,000 0.0 1
211 3 21 2 S+ 000 0.0 10.000 0.0 )
232 3 33 34 S.000 0.0 10,000 0.0 1
213 3 49 46 Se¢ 000 0.0 10.000 0.0 )
213 3 37 58 S.000 0.0 10,000 0.0 t
219 3 (-3'4 70 3,000 0.0 10,000 0.0 1
216 3 (]} a2 S. 000 0.0 10,000 0.0 1
217 3 93 oA 35.000 0.0 10,000 0.0 1
218 3 108 108 Se 000 0.0 10,000 0.0 1
219 3 117 118 5,000 0.0 10,000 0.0 1
220 3 129 130 S+ 000 0.0 10,000 0.0 ]
8¢ LIST OF GIVEN-FLOW CONNECTORS e8¢
211 212 213 214 2185 216 217 218 219 220
¢0¢ PRESSURE DISTRIBUTION 4T TIME = 0.0 (X 13
1 F 3 F 1 F 1 [ 4 1 L d
[} 0.0 2 0.0 3 Oe0 4 0.0 S 040
[ ] 0¢0 14 0.0 8 0.0 ° 0.0 10 0.0
11 0.0 i2 0.0 13 0.0 18 040 18 [ N
16 0.0 17 (.23 ] 18 Qe 19 0.0 20 0.0
21 000 22 0.0 23 0.0 24 0.0 23 0e0
26 0.0 94 0.0 28 0.0 29 040 30 0.0
n 0.0 32 0.0 33 0.0 34 0.0 3% 0.0
0.0 37 0,0 38 0.0 3e 0.0 40 0.0
41 0.0 42 0.0 [ &) 0.0 44 0.0 48 0.0
[l 0.0 47 0.0 48 0.0 49 P so 0.0
a1 0.0 52 0.0 s3 0.0 sS4 Oee 33 Oaf
1 0.0 34 0.0 £ 0.0 39 0.0 60 [ 7]
a1 0.0 62 0.0 63 040 84 0.0 63 0.0
66 0e¢0 [-34 0,0 68 0.0 69 0.0 70 0+0
71 0.0 r2 0.0 73 0.0 74 0.0 78 0.0
7 0.0 77 0.0 ? 0.0 19 0.0 8 0.0
(1) 0.0 82 [- 21 83 G0 [ 23 0.0 as 0.0
86 0.0 87 0.0 a8 0.0 29 00 90 0.0
o1 Oed 92 0.0 93 0.0 94 040 95 0.0
96 0.0 L34 0.0 98 0.0 29 0.0 100 0.0
108 0.0 102 0.0 103 0:0 104 0.0 108 0.0
106 0.0 107 0.C 108 00 109 6.0 110 0.0
1 0.0 112 0.0 113 0.0 114 0.0 1s 0.0
116 0.0 1y 2.0 118 0.0 119 0.0 120 2.0
21 0.0 122 0.0 123 0.0 124 0.0 128 0.0
126 Q.0 127 0,0 128 0.0 129 0.0 130 0.0
1N 060 132 0,0 133 0.0 134 0.0 138 0.0
136 0.0 137 [ X2 138 0.0 14 0.0 140 0.0
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C.2. Output (continued)

se¢ PARESSURE DISTRIBUTION AT TINE = 06144000 04 o8
| 4 F [ § [ 4 |4 L d L § F ) § -
1 0.45650-01 2 0. 47570~ 01 3 0.48030-01 4 0.46050-01 S 0.40750~01
6 03162001 7 0« 18840-01 8 =-0.52280-03 9 =0.29260-01 10 -0.16480 00
1 0.45500-01 12 0o 4333001 13 0+45780~-01 14 0.46630-03 13 0,44210-01
16 0¢38630-01 17 0+ 29200-01 16 0.15920-01 19 ~0.43150-02 0 =-0.29100-01
21 -0.10420 00 22 =Q0. T797D~-0 23 0.43890-01 246 0+44430~01 23 0.45%20-01
2 0. 450%0-01 27 Q0 4247701 20 0+37010-01 29 0<.28460-01 30 0. 7800~ 01
n 0.53880-02 2 ~¢.2004D0-02 33 -0.18410-0t 34 0.63330~-02 3s 0.43530-01
3 0.44310-01 3 Oe 43210~-01 38 0.44430-01 3 Oe8144D-01 40 0.,33670-01
4t 0.27200~-01 a2 G 1748D-01 43 0.86020~02 44 0.74070-02 (3] 0.82160-02
46 0.23720~01 L34 Oe $4510-01 46 0.45240-01 49 0+85740~01 S0 0.,843%0-01
a1 0.41050-01 s2 . 53 0.25860-01 sS4 0.16010-u1 L3 0.815350~-02
36 0 9689%0-02 L34 0« 10880~01 S8 0+22760-01 s9 0.46850~01 60 0«4T737TN-01L
(-1} G 473I30~01% 62 0. 43730~ 01 63 0.41810-0L [ 2.4 0+34940~01 63 0.2516N-01
(.3 O« 14150~01 (34 0.9 200-02 68 0.58290-02 69 0.54840-02 70 0.0
i {0 0.50480~01 72 Qe 90590-01 73 0.30040-01 74 0+.48260-01 75 0.8421D-01
76 0437020~01¢ 7?7 0.25520-01 78 0+14200~-01 79 0+54660-02 80 0.,60080-02
[ 3] 0.12900-01 a2 0.0 83 0.354700-01 as 0.354260-01 as 0.53350-01
6 O« 510830~01 or 0. 48S10-012 [ o4 0.42320~01 a9 0.3277D0-01 90 C.21315-01
ot 0.1 3050-01 92 00 18088D-01 93 0.43550~01 94 0.48010-01 93 0.568129-01
96 0.37150-01 14 0. 3040~-01 98 0.358240-01 99 0.53660-01 100 0.504860-01
101 0045310-01 102 O WIT-01 103 0+37810~01 106 0.54240-08 03 0.93060-01
106 0.83710-01 107 O+ 38940-01 108 03796001 109 0.356720~01 110 0.56280-01
1t 0.56170-01 112 8,85600-01 113 0.583%0 -0 114 0.62435D~01 113 0e 7086501
116 011820 00 117 0. 19280 00 118 016790 00 19 0 .56460—01 120 0.56280-01
121 0.34810-01 122 Oe S5449D-01 123 0+55782~01 124 0.59930-01 128 0.68880-01
126 0.84340-01 127 0. 11 76D 00 128 9.2133D 00 129 0.38630 00 130 0.3396> 00
N 0.358130-01 132 0.537%-01 133 0.52320~-01 134 0.51980-01 138 0.53910-01
135 0.60330-02 137 04 78140-01 138 O«11190 00 139 0422600 00 1e0 0.4794D 00
o8 U-VEL AV TIRE = 00144000 04 o8
t F | 4 " 4 F 4 F | F
1 0.0 2 O 3 0.0 L 0.0 S Q.0
[ ] Q.0 ? Q.0 [ ] 0.0 4 0.0 10 0.0
i 0.0 12 ~-0.23600-03 13 ~0,19840-02 14 ~0.35210-02 1S -0.,46110-02
16 -0.53070-02 17 =0.994 e 18 <=0.,73060-02 19 <«0.94800-02 20 0,80240-03
21 0.15110 00 22 0« 10000 O1 23 0.0 248 ~0.58400-02 2% -~-0.18690-01
26 ~0.28870-01 27 <0.34a70-01 28 ~-0.38420-01 29 -0.38220-01 30 =-0.36070-01
3 =0.29620~01 32 0+ 1704001 I3 0.28010 00 3a 010000 01 3s 0.0
M ~0.18520-01 37 ~0.40320-01 30 -0.38390-01 39 ~0.,69500-01 40 -0.72760-01
1 =~0.,670 01 42 =~0.80730-01 43 <=0.17140-01 (Y] 0781 70-01 a8 0.39630 00
48 0.10000 01 L34 0«0 40 =~0.29240-01 49 -0.60590-01 50 ~0.94730-01
31 ~0.99400-01 82 =00.10320 00 83 =0.92220-01 34 <-0.61120-01 SS - 0.14070-03
Sé 6.1 3300 00 - 34 0+48690 00 -1} 010000 Ot (-1 0.0 60 -0.32720-01
61 <~0.74800~0% 62 =0.10310 00 63 =0.12120 00 68 =0.12710 00 €S ~-0.11390 00
66 -0.71040-01 34 O011 490-01 68 0.1728) 00 (14 054920 00 70 0.1000> 08
71 0«0 72 ~0.38820-01 73 =0,79790-01 74 =~0.11000 00 7S -0.13192 00
76 <0.14160 00 77 =0.13120 080 78 <~-90.80230-01 79 0.10610~-01 ] 00,1915 00
[ 3] 0.50220 00 82 0010000 01 3 0.0 e ~0.33070-01 88 -0.73440-01
6 <-0.10290 00 87 =0.1264D0 00 08 =0.14090 00 9 <«0,13660 00 90 -0.97360-01
91 -0.11800-02 o2 Ov 3184400 0O 23 0.38395%0 00 48 0410000 01 98 0.0
96 ~0.23490-01 97 -0.064890-01 98 <~0,7993%50-01 99 -~0.,10310 00 100 ~0.12090 00
101 ~0.12300 00 102 ~0.93720~01 103 ~0.18090-01 104 0.,1%160 00 103 0.54370 00
106 0010000 0% 107 .0 108 ~0.96830-02 109 -0,26930-01 110 ~0.43980-01
111 ~0.629500-01 112 -0.00840-01 113 ~0.,90910~01 114 ~0,8201D0-01 118 -~-0.,38330-01
116 0.72920-01 ny 0.8 240 0O 118 0,10000 01 119 0.0 120 -0.36790-03
121 ~0026310-02 122 -0.8437T0-02 123 ~0.78170-02 126 -0,1350060-01 128 ~0.20802)>-01
126 ~0.23020-01 127 <=0+.14310-01 128 0.26740-01 129 0,23220 00 130 3.10000 01
1 . 132 0.0 133 0.0 13¢ 0.0 138 | 0.0
136 0.0 137 0.0 138 0.0 139 0.0 140 0.0

'



C.2. Output (continued)

S0 Y~VEL AT TINE = 0.14400D0 04 seoe
‘ { (4 [ F 1 F 1 F 1 L
I 0.0 2 a.0 3 0.0 4 0.0 S 0.0
6 0.0 7 6.0 8 0.0 9 0.0 10 0.0
1] 0.0 12  0,14250-03 13  0.61610-02 14 0.19720-01 15 0.38200-01
16 0.,39720-01 17 0.82280-01 18 0,1062¢ 00 19 0.12850 00 20 0.1685% 00
21 0.65460-01 22 0.0 23 0.0 28 0.13460-02 25 0.13510-0t
2  0.39840-01 27 0.7047D-01 28  0.10620 00 29 0.13880 0O 30 0.16407 00
31 0.17470 00 32 0.1T030 00 33 0.54860-01 38 0.0 33 0.0
36 0.1898%0-02 37  0.1833D-01 38 0.43530-01 39 0.74050-01 40 0.10710 00
el 0.13630 00 42 0.1609D0 00 43 0.16280 00 44  0.135350 00 4S  0.39780-01
a8 4T 0.0 48  0.18320-02 49 0.1%96D-01 S0  0.¥127-01
S  6.80400-01 S2  0.876%0-01 S3 0.11430 00 54 0.13400 00 55 0.1339) 00
S 0.10830 00 ST 0+ 29690-01 S8 0.0 S9 0.0 60  0.,12090-02
61 0.96310-02 62 0,20770-01 63  0,35027-01 64  0.5276D-01 65  0.72800-01
6 0.9071D-01 67 0.9646D-01 68 0.83730-01 69 0.38620-01 70 0.0
n 0.0 72 s+ 2846D-03 73  0e14430-03 74 -0.70780-03 7S  0.14680-03
76 0.,46370-02 77 0.13880-01 78 0.26580-01 79  0.330D-01 80 0.41620-01
8 0+.38320~01 82 0.0 3 0.0 88 -0.11180-02 8S -0.11429-01
86 ~0,26070-01 8T -0,41220-01 88 -0+53900-01 89 -0.,61120-01 90 -0.60510-01
91 —0.89450-01 o -0.335M-01 93 0.56700-02 94 0.0 98 0.0
96 ~0.24320~-02 97 -0.2153-01 98 -0.49070-01 99 -0.81020-01 100 -0.11430 00
101 =~0.14300 00 102 -0.1617 00 103 -0.16060 00 108 -=0.12040 0O 105 -0.23360-01
106 0.0 107 0.0 108 -0.23960-02 109 -0.22550-01 110 -0.55040-01
111 =0.97490-01 112 ~0.1A76D 00 113 -0.19990 00 118 <0.2456D 00 11S -0.26780 00
116 ~0.22390 00 117 -0.682200-01 118 0.0 119 0.0 120 -0.45240-03
121 -0.90880-02 122 -0,2797D-01 123 -0.56010-01 124 -0.10180 00 125 -0.135980 00
126 -0.22860 00 127 <-0429310 00 128 -~0.2938D 00 129 -0.1172D0 00 130 0.0
1N 0.0 132 0.0 133 0.0 134 0.0 1383 0.0
136 0.0 137 0.0 138 0.0 139 0.0 140 0.0

- —— A
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C.3. Input feor Square Cavity Problem: Small Grid

————a—- CARD ODATA SET §: TIME

NAVIER STOKES EQUATIONS BY ICHM - SQUARE CAVITY PROBLEM — SMALL GRID

~-=—=— CAPD DATA SET 2: BASIC INTEGEP PAPAMETEPS

823 92¢ 21 0 960 1000 961 L 1 1 3 960 960 960 961 1
—=ese— CARD ODATA SET 3: DJISK TP TAPE OUTPUT CONTROL

0000 0000000000000000000000000000000000000000000000000090000000£00000300000000000
6000000000000000000000000000000000000000000000000000)930000000000000000000000000
0000000000000000000 06000000000 0000000 000000000000000000000000000000000900000000C0
0000000000000000000000000000000000000000000000000€000000000000000000000000000000
009006 00000000000000000000000000000000000000000000000000000000000000000000000000
000€0000000000000000000000000000000032000000000000000000000000000000000000000000
00000000000¢ 0000 00000000000000000000000000000900000003900000000006000000000000000
0¢000600000000000000000060000000000000000000000000000000000000000000000000000000
000000000¢0000000000000000000000000000000000000000000200000006000000/2000000001000
00000000000000000000000000000000000000000000000000000000000000000000000000000000
0009000 00000000000000000600030000000000000000000000000000000000C000000000000000000
80000000000000000000000000000000000000000000000000000300000OOLOOOOOOOOOOOOOOOOOO

NnNAaA ANAN ANe

C
2 —e—e—ee= CARD DATA SETV 4: BASIC REAL PARAMETERS
C'.s 1.0 1.0 1.0 0.0 0.00001 0.0 1.0
€C =~=——=w= CARD DATA SET S: NODAL (COMPARTMENT) DATA
[4
1 201 0.0 2493 5.0 0.0 0.0 Se0 0.0
22 01 0.0 3.0 2.5 0.0 0.2 0.0 0.0
23 20 0 2S.0 S.0 3.0 0.0 0.2 5.0 0.0
44 0 3 0.0 5.0 LOT.S 0.0 0.2 0.0 0.0
43 90 L 0.0 100 23 0.0 0.0 0.0 0.0
46 20 0 23.0 10.0 5.0 0.0 0.0 S0 0.0
67 0 3 0.0 10.0 L0755 0.0 0.0 000 0.0
68 0 1 0.0 15.0 23 0.0 0.) 0.0 0.0
69 20 0 25.0 15.0 . 0.0 0. 5.0 0.0
90 0 3 0.0 15.0 1075 0.0 0.9 0.0 0.0
91 O 1 0.0 200 2.3 0.0 00 0.0 0.0
92 20 0 2%.0 20.0 3.0 %.0 002 5.0 0.0
tt3 0 3 0.0 20.0 107.53 0.0 0.) 0.0 0.0
114 0 1 0.0 2%.0 2.5 0.0 0.2 0.0 0.0
1s 20 0 2%.0 2540 5.0 0.0 002 5.0 0.0
136 0 3 0.0 25.0 107,53 0.0 0.2 0«0 0.0
137 0 1 0.0 30.0 2.5 0.0 0.0 00 0.0
138 20 0 23.0 30.0 «0 0.0 0.2 3.0 0.0
1%9 0 23 0.0 30.0 107.% 09 0.0 00 C.0
160 0 1 0.0 3%.0 245 0.0 0.2 0.0 0.0
16t 20 0 25.0 35.0 »0 0.0 0.2 5.0 0.0
182 0 3 0.C 35,0 107.5 0.0 0.0 0.0 0.0
183 0t 0.0 40.0 298 0.0 0.0 0.0 0.0
184 20 0 2%.0 40,0 S«.0 0.0 0.0 5.0 0.0
203 0 )3 0.0 40,0 1075 Q.0 30 0.0 0.0
206 95 1 0,0 3.0 2.5 0.0 0.0 0.0 0.0
207 20 0 23.0 43,0 5«0 0.0 00 5S¢0 0.0
2286 0 3 0.0 45,0 107.5 0.0 0.3 0.0 0.0
229 0 1 0.0 30.0 245 0.0 0.0 0.0 0.0
2306 20 0 2%5.0 30,0 S50 0.0 £.9 3.0 0.0
251 0 3 0.0 50.0 107.2 0.0 0.0 0.0 0.0
232 0t 0.0 335.0 2% 0.0 02 Ve0 0.0
253 20 0 25.0 35.0 Se0 0.0 0.0 3.0 0.0
274 0 6 0.0 3.0 107.5 0.0 0ed 0.0 NeO
273 0 1 0.0 0.0 23 0.0 0.0 0.0 0.9
276 20 0 2%.0 60.0 50 0.9 0.0 5.0 0.0
207 0 3 0.0 60.0 107.5 0.0 00 0,0 0.0
296 0 1 0,0 €3.0 23 0.9 0e¢d 0.0 0.0
299 20 0 2%.0 63,0 S0 0.0 red 5.0 0.0
320 0 3 0.0 63.0 107.3 0.0 0e) 0.0 9.0
321 01 0.0 70.0 2.5 0.0 0ed 0.0 0.0
322 20 0 2%.0 70.0 3.0 0.0 0ed 3.9 9.0
343 03 0.0 70.0 107.93 0.0 0ed 0.0 0.0
348 0 0.0 7%.0 2.5 0.0 0e) 0.0 0.0
34% 20 0 2%.0 73,0 3.0 0.9 0.0 5.0 0.0
¥6 Q3 0,0 75.0 107.3 0.0 0.0 0.0 0.9
37 01 0.0 80.0 2.3 Ce.0 0.0 0.0 0.0
3Jé8 20 0 2%5.0 80.0 Se0 0,0 0.0 S.0 0.0
3% 0 3 3.0 80.0 107,93 0.0 0e) 0.0 0.0
390 01 0.0 8s.0 2% 0.0 0ed 0.0 0.0
391 20 0 235.0 83,0 5.0 0.0 0e¢d 3.0 0.0
412 0 3 0.0 85,0 107,93 0.0 0.0 0,0 0.0
413 0} 0.0 90.0 2.8 0.0 0.0 %.0 0.0
414 29 0 28,0 90.0 3.0 0.0 Oe) 3.0 0.0
438 0 3 0.0 9060 107. 9 0.0 0ed 0.0 0.0
436 0 | 0,0 95.0 2.9 0.0 Ced 0.0 0.0
437 20 0 2%.0 5.0 S.0 0.0 0.0 S.0 0.0
488 0 3 95,0 95.0 107,93 0.0 0+d 0,0 0.0
489 01 0.0 100.0 265 0.0 0¢) 0.0 0.0
460 20 0 2%.0 100.0 S.0 0.0 0.) 3.0 0.0
481 0 3 0.0 100.0 107,58 0.0 0.2 0.0 0.0
402 O L Q. 10%.0 2.3 0.0 0.0 J.0 0.0
483 20 0 2%.0 105.0 3.0 0.0 0.0 4.0 0.0
S04 0 3 0.0 $0%.0 107.% 0.0 00d 0.0 0.0
803 201 0.0 107.9 S$.0 0.0 0.d 5.0 0,0

CARD

.1
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Input (continued)

mw————— CARD DATA SET 6: CONNECTOR (INTERFACE) DATA

1 23 24191 1 0 2.5 25 S«C 02 10 0.0 CARD
21 486 AaT191 1 O 2.5 25 5.0 0.0 1.0 0.0 CARD
41 &% T019 1 1 0 2.5 2.5 S.0 [- 28] 10 0.0 CARD
61 9 9319 1 1 0 2.5 T8 5.0 0.0 1.0 0,0 CARD
al 118 11619 1 1 0 2.8 25 $.0 0. le 0.0 CARD
I 101 1368 13919 1 1 0 2.5 2.8 5.0 04 10 0.0 CARD
121 161 16219t 1 0 2.3 25 5.0 0.9 10 0.0 CARD
141 184 18519 1 1 0 2.8 2.5 *,0 0.0 10 0.0 CARD
161 207 20819 1 1 0 2.5 2.5 5.0 0.2 1«0 0.0 CARD
181 230 23119 1 1 0 2.5 2a% S0 049 10 0.” CAPD
201 253 23419 1 1 0 2.9 2.5 $.0 0,0 10 Oew CARD
221 276 27719 1 1 O 2.5 2.5 5.0 .o 1.0 0.0 CARD
241 299 30019 1 &t 0 2.5 25 S0 0.0 1.0 0.0 CARD
261 322 32319 1 1 O 2.9 2.5 Se0 1ed 1«0 0.0 CARD
261 345 346191 1 0 2.5 245 5.0 0.0 1«0 0.0 CARD
301 368 36919 1 1 O 2.5 25 3.0 0.0 10 0.0 CARD
321 391 39219 1 1 0 2.3 265 5.0 0.3 10 0.0 CARD
341 4148 413519 L 1 O 2.5 245 $.0 0.0 10 0.0 CARO
361 437 438191 £ 0 2.5 245 Se0 0.0 10 0.0 CARD
381 460 261191 1 0 2.9 245 S0 0.0 1«0 0.0 CARD
401 403 484191 1 0 2.5 25 $.0 0.0 10 0.0 CARO
421 23 46201 1 0 2.3 28 S.0 1.9 0.0 0.0 CARD
482 46 69201 1 € 2.8 2.5 S.0 1.0 0.0 0.0 CA®D
463 69 9220 1 t 0 2.5 2+5 S.0 1.0 0.0 0.0 CARD
484 92 115201 I 0 2.5 2.5 5.0 1e0 0.0 0.0 CARD
508 115 13820 L L © 2.9 2.5 5.0 1.2 0.0 0.0 CARD
S$26 1368 161201 1 9 2.9 2.5 S.0 1.9 000 0,0 CARO
S47 161 164201 1 G 2.5 Ze 3 $.0 1e0 0«0 0.0 CARD
S68 184 20720 1 1 O 2.5 2% S0 1.0 0.0 0.0 CARD
568 207 23020 1 1 0 2.5 2.5 5.0 1.0 0.0 0.0 CARD
610 230 253201 1 0 2.5 25 5.0 1.0 0.0 0,0 CARD
631 2353 276201 1 O 2.5 2.5 S.0 1. 0«0 0.0 CARD
652 276 299201 1 0 2.5 2.5 Se0 1.0 0.0 0.C CARD
673 322201 1 0 2.5 25 S.0 1.2 0«0 0.0 CARD
694 322 34201 1 0 2.5 2.5 3.0 1.2 00 0.0 CARD
T1S 348 3¢4201 1L 0 2.8 2.5 3.0 1.2 0.0 G.0 CARD
736 368 I/ 201 1 0 2.9 245 3.0 1,9 00 0.0 CARD
737 391 414201 2 0 2.9 2% S0 1.0 0e0 0,0 CARD
778 414 437201 1 0 2.5 2.% S.0 1.0 040 0.0 CARD
799 437 460201 1 0 2.8 2.5 $.0 1.0 0.0 0.0 CARD
820 460 48320 1 1 0 2.9 205 5.0 [ %) 0«0 0.0 CAPO
881 23 22202323 1 2.9 0.0 S.0 0.2 -~1.+0 0.0 CARD
862 483 S0520 1 (1 1 2.5 0.0 5.0 1.0 0.0 0.0 CARD
a8l 3 1201 1 1 2,8 0.0 3.0 ~1ed 0e0 0.0 a0
904 43 44202323 3 2.5 0.0 5.0 0.0 10 Qe CARD
L CARD
C
€ ==we=—=v CARD DATVTA SEY 7: CONNECTOR OATA OF PRESCRIBEOD FLOW
<
904 905 906 907 908 909 910 911 912 013 91¢ 915 916 917 918 919 CARS
920 9231 922 923 92 VARD
[
€ ~=ve=-= CONNECTOR OATA OF PRESCRIBED PRESSVRE
C
C
g ————a-e=e CARD OATA SEV 9: INITIAL CONDITIONS OF PHI
1 0.0 CARD
528 9.0 CARD
€ ==we=wee CARDO DATA SEV 105 INITIAL CONOIVTIONS OF X~-COMPONENT VELOCITY U
[
1 9,0 CARD
c 823 0.0 CARD
€ m=we=e= CARD DATA SET [1: INITIAL CONOSTIONS OF Y-CCMPONENY VELOCITY V
[
1 0.0 CARD
c 23 0,0 CARD
€ mew=m—e CARD DATA SET 122 (NITIAL CONDL TIONS OF Z-COMPONENT VELOCITY w
[
1 0.0 CARD
c 928 0.0 CARD
C me—mee== CARD DATA SET 132 TRANSIENT B8OUNDARY COND.T- ONS
[
0.0 CARD
1.0 1.0 1«0 1.0 1e0 1.0 10 | CARN
10 1.0 10 1.0 1.0 1.0 10 «0 CARD
1.0 1.0 1«0 1.0 1e0 FARD
00 0,0 O 0.0 00 0.0 0.0 . CARD
060 0.0 Qe 0e0 0.0 0.0 0.0 0.0 CARD
0.0 0.0 o0 0.0 0.0 CARD
0.0 0.0 o0 0.0 0.0 0.0 0.0 0.0 CARD
0.0 000 0 000 0.0 0.0 0.0 90 CARD
0.0 0,0 . 0.0 0.0 CAPD
1000,0 CARD
10 1.0 e 160 leO 19 10 1.0 CARD
1e¢ 1.0 («0 10 lel 1.2 10 1.0 CARO
10 1.0 1«0 160 1.0 CARD
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 CARD
0.0 0.0 0.0 G0 0.0 0.0 0.0 0.0 CARD
0.0 9.0 0.0 0.0 0.0 CARD
00 0.0 Qe 0 000 0.0 0.3 Oe0 00 CARD
040 0.0 0.0 0.0 0.0 0.0 0.0 0.0 CARD
0.0 0.0 . 0.0 0.0 CARD
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C.4. Output (continued)

8¢ NODE { CORPARYWENT )

] NTYP

F11LEE 34334444 PRt b

s7

R23%8

PR L SIS TR R R PR £ T P T

D G PR OB b o S S g 8 W E S G B e TN I DO O DO ON0 DR R O T

CCLBOO0ON0000=WOO00G00000000a0000000=WOA0000000000000000000=W000000000000000000009~UWNO000000000VO

OATA oo

vouin) x{N)
0.2%0000 02 0.500000 01
0. 250000 »:° 0.500000 01
0+ 23000C o 0.503000 91
0. 250000 02 0503300 01
0.250000 02 0.500700 01
€.250000 02 0500000 01
0+.750000 02 0.503000 01
0.250000 02 0500000 01
0. 250000 02 03502000 01
O 250000 02 0202200 01
Je 250000 02 03500000 o1
0.2500C0 02 0-500000 02
0. 250300 62 L 5035000 01
0.0 0.503000 ut
0.0 ©.103000 02
0. 250000 02 40100000 02
0.250000 02 0.103000 02
0. 250009 02 29102000 02
0.250000 02 0100000 02
0.250000 02 0.109000 02
0. 230000 02 0.100000 02
00230000 02 04100000 02
0.2%0000 02 0.103000 02
O« 250000 02 0.100000 02
002350000 02 0+103000 02
0. 250000 02 0,103000 62
0. 250000 02 0100000 02
0,2%0000 02 0.100000 02
0. 250000 0103000 02
0e 250000 02 04102000 02
0.2%0000 02 04132000 02
00 230000 02 010009 02
0. 250000 02 0.1030Cy 02
0. 250000 02 0+.100000 02
0250000 02 0102000 02
Ge 250000 02 0.100000 02
0.0 0.,100000 02
0.0 0.150000 02
0,230000 02 0.153000 G2
0.250000 €2 00153000 02
0.250000 02 0.15C Y00 02
00250000 02 0=1%506302 02
U.250000 02 0.150000 02
0,220000 02 0152050 02
04250000 32 0.1%5330% 02
00250000 02 0.150000 02
Y« 2%50000 02 0.150000 02
0.2350090 02 0.150000 02
0.250000 02 0.132000 0z
0.250000 02 0153000 O¢
90250000 02 0.1353000 02
00250000 02 0.1500~D 0z
0230000 02 Q0.153000 92
0« 250000 02 0.13200D 02
Y4 250000 02 01350000 02
t,250000 02 0.1%0000 02
0. 250000 02 0.130300 02
00250000 02 0.150000 0.
0. 250000 02 0.15000> 02
0.0 00130000 02
0e 0 0.203000 082
0250000 02 00200000 02
0e.25000Nn 02 0.,200000 02
Qe £3000¢ 02 0.20300C 02
00250000 02 0.200000 02
0.280000 02 0200000 32
C. 230000 02 0.200000 02
002%0000 02 €.200000 0~
0.28504%00 02 0200005 42
0. 2350000 02 0200000 02
002850000 02 0.,20%000 02
0.2%51000 02 0200000 02
00230000 02 04200000 02
0 280C 02 0+209000 02
00250000 02 00202000 02
0250000 02 00200000 02
0.280000 02 0+,200000 02
0.250000 02 0,200000 02

« 280000 02 00200000 02
00220000 02 0202000 02

« 280000 02 0200000 02
0« 280000 02 00200000 02
0.0 0200000 02
0.0 0283000 02
0.2%50000 02 00250000 02
02850000 02 0.250000 0%
0.280000 02 7250000 02
0,250000 02 0.280000 02
00230000 02 0.252000 02
0.250000 02 0.290000 02
00250000 02 0¢2%3000 02
0.2%0000 02 00250000 02
0.,230000 02 0.2%90000 02
0.250000 02 00250000 02
0,2%50000 02 0.230000 02

96

A gL 1]

0.,450000

0.105000D

0500000
04100000
0150000
02200002

0.4, 0000
0.450000
0.500000
0.550000
0.607000
06350000
0.706000
G 730200
0080000C
0.050000
0900000
00950000
00100000

0«200000
04250000
04300200
04330600
00400000
0430600

00600000
00630000
00700000
0730000
0.8

0850000
00900000
0.950000
0+ 100000
00103000

0,500000
0.160000
04150000
¢ .200000
0280000
00 300000
0380000
0.a00000
0.450000
0+300000
00980000




C.4.

Qutput (continued)

*8® NODE (COMPARTMEN::

—----—;;;
WUWE WL WN
ﬂﬂ"ﬁgugﬁﬂﬁﬂﬂﬂo

-n-—-—-—-:
SPPPOLIPIIMW
Oﬂ‘ﬂ’uﬂ”@ﬂ

173

8233s3¢

2223832382R2233

$33%23228223222228R2233 33

NYVYP

OOOOOOOOOOOOOOOOO-UOOOOOOOOOOOOQ00000000-“000000000006OBOOOOOOD-UOOOOOOOOOO

VoL (N}

0.25000D
0250000
0.+.250000
0¢2%0000
0.250000
0+250000
0.250000

0250000
0.0

0.0

0.2%0000
0. 250000
0.250000
00 250000
0.,250000
0.250000
0. 250000
0.250000

0.,250000
0« 230000
0+ 230000
0. 250000

DATA oe»
x{N)
02 0.253000
02 0.250000
o2 0.253000
02 0253000
02 0.250000
02 0250000
02 0232000
02 0.2%3000
02 02532000
02 0.25200%
0+.2%3000
0303000
o2 0302000
2 0300000
02 0303300
02 Ue302300
02 0+300000
02 0300000
02 0+300000
02 0.302000
02 0303000
o2 0+303000
o2 0300000
02 0.303000
02 0332000
02 04300300
02 9303000
02 0300300
02 0300000
02 0+300000
02 0+30200C
02 0300000
02 0302000
04302000
0+3%000%
02 04350002
02 0+.35000D0
02 0350000
02 0350000
02 0352000
02 04353000
a2 0.3%0000
o2 0+350000
c2 J¢330000
02 04335000
02 0355000
02 0+350000
02 0352000
o2 0350300
o2 0353000
02 G«3%0002
o2 03353200
02 04350000
02 0.35000C
02 0035)000
02 0353000
0.3352000
0.-403000
o2 0402000
o2 0+400300
oz 0403300
o2 00403300
o2 0.400000
02 00400002
02 0403000
02 00403500
02 0+403002
02 00402000
02 0400000
02 0-40300D
N2 0403000
o2 0+,403000
o2 00400000
o2 B+403000
o2 0400000

97

YNy

0.600000
0.650000
0« 700000
0. 7350000
0.80000D
0.850000
0.900000

0.400000
0450000
0500000
0550000
0.£00000
0.650000
0.700000
6750000
0.800000
0.850000
0.900000
00950000
0107000
0010300D
0+107500
Ce 2500170
0200030

00300000
0.350000
0.400000
0+450000
0500000
0550000
0.600000
0.650000
0.700000
00750000
0.800000
00850000
0900000
0.9%0000
00100000
Ve 105000
0.107500
00250000
0500000
0.100000
0¢15000D
0,200000
0+25C000
00300000
00350000
0+.400000
0450000
0+500000
00550000
0.600000
00650000
00700000
0750000
0.800000
C+85000C
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C.4. Output (continued)

06 NDOE (COMPARTMENT) OATA ¢os
L} NTY® oL () xX{w) Yin)

0.403000 02 0.990000

‘ 202 02403000 02 0,950000
} 203 0.C06000 02 0.100000
20e 0.400000 02 0.20500D

208 04207500
206 0.25000D
207 0.300000
208 0.100000
209 0.150000
210 0.200000
aNn 0.250000 02
212 0.300000
213 0.350000
NS 0.400000
215 0.450000 02
216 0.500000
217 0.550000

0.600000
0.650000

2237723220 8R80088%00  RARR

220 00700000
221 0750000
222 0.800000
223 0.050000
228 9900000
28 0.9500600
228 0+100000
;14 0105000
226 9107300
229 0250000
230 oz 0500000
23 0+100000

[

q

q

0

3

1

0

[

0

0

®

[

[

°

o

0

o

©

]

¢

0

o

0

0

9

[

[

3

1

¢

¢
238 ] Q¢ 150000
33 o 00200090
238 ® 0+250000
238 o Ue300000
236 [ 0.350000
237 0 04400000
238 0 0.45000D
239 0 0.3500000
240 ¢ 0.,5500080
261 ® 0.60000D0
262 ° 0.65000D
203 ° [ 194
268 < 0750000
248 [ 0.800000
2606 [ 00560000
267 e 0900000
208 [ . 0
209 q 00100000
280 [} 0108000
288 b | 0107500

[ 1 - 260000

] 0500000

'] [-H] 0010800
[] e [ 1] 0180080
2 [ o2 00 20000D
287 ® 94250000 o2 0.280000
268 ] 0+250000 [ 1] 0+ 308000
209 ® 0,2%50000 02 o2 0350000
200 '] 002500600 (13 Ge800000
268 ® 0.250000 o2 480000
208 ® 0+ 250000 o2 04800000
203 [] 0. 25000D 02 0+850000
g6e o 0.250 oz 00600000
268 ¢ 0.250000 (1] 9.65000
266 . 0.250000 o2 0700000
207 ® 0.250000 o2 0750000
268 ] 0,250000 o2 0+000000
269 [ 0.250000 02 00850000
27¢ 0 0.250 02 00900000
m ® 0, 250000 92 00950000
£ 343 0 00250 o0 02 00100000
273 [} 00 280000 62 0.£0%5000
276 6 000 02 0.107%0D
27 3 0.0 0,600000 02 0.250000
276 [} 00250000 02 04602000 02 0500000
144 0 0.280000 02 0.600000 02 0.10000C
278 0 00280000 0L 0.600000 02 0.180000
27 0 0.280000 02 0.600000 02 00200060
200 [} 00280000 02 0,600000 02 0.270000
208 o ¥] 02 600005 02 0300000
208 [} 0280000 02 060000 2 04350000
283 0 0+ 280000 02 0.604000 02 00400000
204 0 0.2800CD 02 0.600000 02 0,450000
208 0 0.28900D 02 0,600000 €2 0.500000
206 [} 0.28000D 02 «63%000 02 0.5%0000
207 [} 0.280000 02 04800000 02 0+ 600000
a0 o o 280000 02 0603000 02 0+650000
200 o 0.280000 02 00600000 02 0700000
290 a 0o 26 0 02 0.600000 02 0.750000
201 o 0e 28 0 32 0673000 32 00800000
292 ] 0280000 02 04600000 02 0850000
203 0 0« 260000 02 04600000 02 0.900000
2908 ] 00280000 02 0600000 02 0.950000
208 0 00260000 02 00602000 02 00100000
2006 o 0. 250000 02 0600000 02 04105000
297 3 0.0 0603900 02 0.1C7%00
296 1 [ X 0.6%3000 02 0.,2%00CD
29 () 00250000 02 00639000 02 0+500000
300 0 002950000 02 00650000 02 0.100000




C.4. Output (continued)

e NOOE (CONPARTMENT)

”» LAALd

0000'-00000-‘“000000000OOOOOOOOOOOO"\d°°o°0°°°°h°°°°°900000—UOOOUOQOQOQOOﬂo0000000"'“0000OOOQQOOOQQQQQQQ

YOL{N)

00250000
0.2350000
0.230000

0, 250¢00
0.0

0.0

0.2500)0
0.2500'0
0.,250¢€::0
0.2500t0
0.2300¢0
0.250000
0,2%0000
0250000

0.0

0+ 250000
0.,230000
0250000
0.2%0000
0.250000

0.,250000
00250000
0.250000
0.250000
0.25000D
Qe " %000D
0.2%2000
0’50000
0.0

9.0

0.250000
G, %0000
t . 0000

14230000

DATA s&®
xim)

02 0.650000 02
02 0630000 92
02 6.630000 02
02 0.630000 02
02 0.630000 02
02 0.0%50060 92
o2 0830000 02
o« 9.8350300 02
o2 9.630000 02
[ o3 0.650000 32
02 0.630082 02
02 9630000 02
02 0+630000 02
02 0.6%000) 02
02 0.630000 02
02 0.630000 02
02 0.670000 02
02 0.85000C @2
02 0.6%9000 02
0.650000 02
0702000 02
oz 0.702000 02
02 J«700000 02
02 0703300 02
o2 0.700000 02
02 04700000 02
02 0.700000 02
c2 0+700000 02
2 0.700000 02
02 0.703000 02
02 0.70%000 G2
o2 0.700000 c2
92 0. *0%000 232
02 0.703000 02
02 C.703000 02
o2 0.70%00) 02
02 0.702000 02
02 0.700000 02
n2 L.700000 02
02 0700000 02
02 0.70%000 02
02 04700000 02
0.700000 02
0753000 02
02 0730000 02
02 0.750003 02
o2 0.750000 02
02 0.750000 02
02 047353002 02
02 0.753000 02
02 0752000 02
02 v.7%3000 02
02 0.7530¢D 02
02 0.7%0000 02
02 0750000 02
02 0753300 02
02 0.733000 02
02 04752000 02
02 0753000 02
02 0.7%0000 02
02 0.753300 02
02 00733002 02
02 0.75030) 02
o2 0753000 02
02 00750300 02
0.730300 02
00802000 02
02 0803000 02
02 2.603000 02
02 C=602000 02
02 00802000 02
32 0803000 02
)2 0.603000 02
n2 0.800000 02
P 000802000 02
¢2 0803006 02
[£4 0.%03000 02
62 00802000 02
02 0.800000 02
02 0603000 02
0? 0.,800000 02
02 0603000 02
o2 0802)00 02
o7 0.800000 02
a- 06800000 C2
0z 0.802000 02
02 0603003 02
02 00800007 02
0080000 02
0.6%0000 02
02 00933000 J2
02 0+.A5%,00 02
¢c2 0.637300 02
02 0833300 22
02 0653200 02
02 0.8%0007 02
02 0630000 02
o2 0855000 02
o2 0.830000 02
02 0.830000 02

0.500000
0.100000
0.150000
0.200700

0.350000
0.400000
0.450000
0.%00000
05350000
0. 20000
0.050000

0.850000
0.900000
0.950000
0.100000
0.105000
9.107%500

0.100000
0+.150000
0.200000
0.2%0000

0,400000
0+45000L
0,500000
0.530000
0.600000
0.,6350000
0.700000
0.750000
0.800000
0.850000
0.900000
0.930000
0+100000
00103000
0.107300
0.290000
0500000
0.100000
0.130000

04300000
04330000
04400000
0.43000D
0.500000
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C.4. Output (continued)

58 KOOE (CONPARTNENT) DATA ¢os

vouL x00 viny zewy
|
©  9.230080 82  0.831000 02  0.S30000 02 0.0
| ©  0.250000 02  0.333300 02  0.€00000 02 0.0
| ®  0.250000 02  ©0.830. i 02  C.650000 02 0.0
| O  0.230000 02  0.850000 02  0.700000 02 0.0
® 0.230000 02  0.830200 02  0.75000D 02 0.0
O  0.230000 02  0.850300 02  0.800000 02 0.0
O  0.250000 02  0.85006D 02  0.850000 02 0.8
@ 02250000 02  0.850000 02  0.90000D 02 0.0
0  0.250000 02 0285006 02  0.950000 02 0.0
©  0.230000 02  9.850000 02  0.100000 03 0.0
O  0.230000 02  9.850000 02  0.105000 03 0.0
3 0.0 0.050000 02  ©.107500 03 0.0
1 e.e ©.70300> 02  0.250000 03 0.0
@  0.250000 02  0.900000 02  0.500000 Ol 0.0
®  0.230000 02  0.990000 ).  0.100000 32 0.0
@  0.230000 02  0.¥00000 72  0.150000 02 0.0
O  0.230000 02  0.900000 02  0.£00000 02 0.0
[ ] O0- 250000 02 090300, 02 0.250000 02 0.0
0 0.25000D 02  0.900000 02  0.300000 02 0.0
@ 00250000 02  0.700000 02  0.350000 02 0.0
0  0.250000 02  0.90000D 02  ©0.80000D0 2 0.0
€  0-230000 G2  0.909€00 02  0.450000 02 0.2
0  0.230000 02  0.902000 02  0.500000 02 0.0
0  0.230000 02  0.900000 02  0.550000 02 0.0
0  0.230000 02  0.902000 02  0.600000 02 0.0
0 0.230000 02  0.993000 02  0.650000 02 0.0
O 0.230000 02  0.99000D 0Z  0.700000 02 0.0
0  0.250000 02  2.902000 02  0.750000 02 0.0
0 0.250000 62  0.902000 02  0.800000 62 0.0
O 0.230060 02  0.903000 02  0.850000 02 0.0
0  0.230000 02  0.992000 02  0.900000 02 0.0
G  0.250000 02  0.90300D 02  0.950000 02 0,0
0  0.25000D0 02  0.903000 02  0.:0000D 03 0.0
0 0.250000 02  0.900000 02  0.i05000 03 0.0
3 0.0 0.90J000 02  0.107300 03 9.0
1 0.0 0.933000 02  0.256000 01 0.0
©  2.250000 02  0.950000 02  0.50003D O 0.0
S 0.250000 02  0.933000 02  0.100000 02 0.0
0 0250000 02  0.930300 02  0.150000 02 0.0
O  0.250000 02  0.953300 02  0.200000 02 0.0
0  0.250070 02  0.950000 02  0.250000 02 0.0
0  0.230000 02  0.930000 32  0.300000 02 0.0
0  0.250000 02  0.9352000 02  0.3500C0 02 0.0
o 0250000 02 0.9%52000 02 0.400000 02 0.0
0  0.230000 02  0.950000 02  0.450000 02 0.0
0  0.250000 02  0.933000 02  0.500000 02 0.0
0  0.250000 02  0.953000 02  0.530000 02 0.0
G  0.250000 0z  0.953640 02  0.600000 C2 0.0
0  0.250000 02  0.93300D0 02  0.,650000 02 0.0
| 0 00230000 02  0.95300D 02  0.700000 02 0.0
‘ 0  1.230000 72  0.93000D 02  0.750000 02 0.0
| 0 1730000 02  0.932000 02  0.800000 02 0.0
‘ ©  0.350000 02  0.930000 02  0.850000 02 0.0
1 0  0.250000 02  0.953000 02  ©6.900000 02 0.0
‘ 0  0.230000 02  0.952000 62  0.950000 02 0.0
G  0.230000 02  0.953000 02  0.100000 03 0.0
0  0.250000 02  0.933000 02  0.10S000 03 0.0
3 0.0 7.933000 02  0.107500 03 0.0
1 0.0 00103000 03  0.250000 01 0.0
0 0.2300%0 02  €.103000 03  0.300000 01 0.0
0  0.250000 02  0.10300D 03  0.1U00%) 02 0.0
0  0.230000 02  0.100000 03  0.130000 02 0.0
0 0-230000 02  0.102000 03  0.20000D0 02 9.0
0  0.230000 02  0.10000 03  0.250000 02 0.0
0  0.230000 02  0.102000 03  0.300000 02 0.0
0  0.230000 02  0.103000 03  0.350000 02 0.0
" 0.230000 02  0.103000 03  0.a00000 02 0.0
¢ 00250000 02  0.100000 33  0.430000 02 0.0
0  0.250000 62  0.103000 03  0.300000 02 0.0
0  0.250000 02  0,103000 03  0.350000 02 0.0
0  0.230000 02  0.102000 03  0.600000 02 0.0
0  0.230000 02  0.103000 03  0.650000 02 0.0
0  0.230000 02  0.100000 03  0.700000 02 0.0
0  0.250000 02  0.103002 03  0.750000 02 0.0
0  0.230000 02 00103300 03  0.800000 02 0.0
0 00230000 02  0.100000 03  0.850000 02 0.0
0 0.230000 02  0.100000 03  0.900000 02 0.0
O  0.230000 02  0.102000 03  0.950000 02 0.0
0  0.250000 02  0.100000 O3  0.100000 03 0.0
0 0,250000 02 00502300 03  0.105000 03 0.0
3 0.0 0.102000 03  0.107300 03 0.0
1 0.0 0-105)00 03  0.250000 01 9.0
0 0:2%0000 02  0.103000 03  0.300000 01 0.0
0 0.230000 02  0.105000 03  0.100000 02 0.0
0  0.230000 02  0.503000 03  0.130000 02 0.0
S  0.250000 02  0.105000 03  0.200000 02 0.0
0  0.250000 02  0.105000 03  0.250000 02 0.0
0 0.2350000 02  0.103000 03  0.300000 02 0.0
O 0.230000 02  0.103000 03  0.380000 02 0.0
@ 0,350000 02  0.505000 03  0.400000 0Z 0.0
0 0.230000 02  0.105000 33  0.480000 02 0.0
© 0.230000 02  0.105000 03  0.500000 02 0.0
O  0:250000 02 00105000 03  0.550000 02 0.0
©  0.230000 02  V-105000 03  0.400000 02 0.0
© 0.250000 02  0-103000 03  0,650000 02 0.0
© 0.280000 02  0.103000 03  0.700000 02 0.0
© 0,250000 02  0-103000 03  0,750000 02 0.0
0 02850000 02 0e.10500L 03 0.800%00 02 0.0
0  0.230000 02  0-103000 03  0.850000 02  G.0
0  0,280000 02  0.103300 03  0.900000 02 0.0
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C.4. Output (continued)

08 NOOE (COMPARTNENTY) DATA see

L] [ 4844 voL{n) x(mn Yind ZiN)
seL ° 0.103000 03 0.930000 02 0.0
se2 [ 4 0.103000 03 0100000 03 0.0
563 [} 0.,305000 03 0.0
S 3 «103000 03 0.0
S08 1 0.137500 03 [ 2]

1 «187300 03 Oe®

334 1 0.107%500 03 0.0
1 0107300 03 0.9

S0 1 9107300 ©3 0.0
sS10 t 0.107500 03 0.0
st ) 0107500 03 0.0
12 1 0107500 03 0«0
s13 ] 0.10730D 03 0.0
S14 1 0+107500 03 0.0
S1S 1 0.107500 03 0.0
si16 ) 0107500 03 G0
s17 1 0.1073500 03 0.0
sSi8 1 0.107500 03 0.0
S19 1 0.187300 03 0.0
sS20 1 0.107500 03 0.0
S21 1 01073500 @3 0«0
sSp2 1 0107300 03 0.0
S23 1 0107300 N3 0.0
326 1 9+107300 03 0-2
5233 | 1 9107800 03 00105000 03 0.0

ros CONNECTOR (INTERFACE) DATA o9

X %XTYP MO0I MOD2 0y ICIK) 021CI{K) MEAIK) OCSKR(K) OCSY(K) OCSI(K) 148w

1 [ d 23 26 2500 2300 3,000 Q.0 1,000 Ce0 |3

2 [ ] 26 28 2+500 20300 3,000 0.0 1.000 00 1

3 [ 4 23 26 2.590 2500 3+000 0.0 1.000 0.0 1

L [ 4 26 27 20700 2500 3,000 0.0 1.000 00 1

s [ L 34 20 20500 24500 54000 0.0 1,000 0.0 1

S [ d 20 29 20500 24500 54000 0.0 1400 0.0 1

1 4 [ 29 20500 2300 S +000 0.0 1000 0.0 1

8 o 3o 31 2¢ 24300 S .,000 0,0 1000 0.0 1

9 [ 4 n 20500 - 3,000 0.0 1.000 0.0 )
10 o 32 33 2800 209500 3.000 0.0 1.000 G0 1
11 2 33 ve 2500 2500 5,000 0.0 1000 00 1
12 (] 34 »3 28500 2500 3000 0.0 1.000 0.0 1
13 ] 38 36 2 23C" 8.000 0+0 1.000 0.0 3
| ¥ 3 [ 4 30 37 2500 20500 84000 0.0 1000 0.0 1
[ X ] (-4 37 38 2500 2.500 8000 0.0 §.000 0.0 1
16 (-4 k. 39 2.500 2300 8,000 0.0 1.000 0.0 | 3
17 [ 4 » 40 2+500 20300 8000 0.0 1000 0.0 1
19 (3 0 &1 24500 208500 84000 0.0 1.000 L 3 | 3
19 (4 a1 2 209500 249500 3,000 060 1000 000 1
20 [} 2 43 203500 20300 8,000 Je0 1,000 000 1
21 (3 a7 2500 208500 8,000 0.0 1000 0.0 1
22 ° L34 48 29500 28500 $.000 0.0 1000 0.0 |
23 [ A8 49 2.300 20800 8,000 0.0 1.000 ¢.0 i
24 [ 4 9 50 23500 2800 5000 0.0 1,000 2.0 1
23 [} S0 S1 20500 2+900 S.000 0.0 1.000 0.0 1
26 (.4 S s2 2.9600 2800 5.000 0.0 1.000 0.0 1
27 o 52 53 2o o800 $.000 0.0 1.000 0.0 1
28 [ S3 | d 20800 24800 S.,000 C.0 1,000 0.0 1
29 .4 8s 2500 2500 S.0u0 Ged 1.000 0.0 1
30 o L5d 20800 2.500 3,000 0.0 1.000 0.0 1
3 -] - 14 2. 800 209500 3.000 0.0 1,000 0.0 1
32 [} 7 se 2+800 29500 3,000 0.0 1.000 0.0 1
33 [ - d 89 2.800 24900 C.000 0.0 1.000 0.8 1
34 ] 9 60 2 2500 5.000 0.0 1000 0 1
33 [ &0 [ ] 2,800 2.500 S.0 0.0 1,000 0.0 [ ]
36 [} (3 62 2e 2.800 5.000 0 1.000 00 1
37 [} 2 63 2900 2.900 3,000 0,0 1,000 0.0 1
38 ] s 20300 2800 3.000 0 1.000 040 1
39 [} [ 3.4 68 2500 2800 $.000 060 1.000 0.0 1
40 o [ o3 . 2,800 3.000 0.0 1.000 0.0 1
a1 o [ o4 70 2,900 2800 $+.000 Qo0 1.000 0.0 1
42 [ 70 73 . 209500 3,000 0.0 1,000 0,0 1
43 [ 71 72 20500 2,800 $.000 0.0 1,000 0.0 1
44 [-d r2 73 2-%00 2800 83,000 0.0 1,000 0,0 1
43 o 74 20300 2.800 8.000 0.0 1,000 0.0 1
46 o 74 78 2.%00 2.800 3,000 Oev 1,000 0,0 ]
[ 34 [} 78 76 2500 2800 $.000 6.0 1,000 9.0 1
48 o 76 77 2,900 2800 3.000 0.0 1.000 0.9 1
49 -] 77 78 2.%00 «800 8,000 0.0 1,000 0.0 1
so [ 78 79 2.500 2.800 $.000 0.0 1.000 0.0 )
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C.4. Output (continued)
298 CONMEC TOR (INTERFPACE) DATA See
€ XTYP NDOLt NOO?R oL ICIN) o21CIK) AREALK) DCSX (K} oC sYix) OCSZIK) IneM
] [ ] ko d [ 1] 2+ 500 2.0 S.000 0.0 1+.000 0.0 1
S2 [ ] [ ] as 23500 2500 85.000 0.0 1.000 0.0 1
X 3 o [ 3] 82 20500 2500 3,000 0.0 1,000 0.0 1
S8 [ a2 83 2500 2500 $.000 0.0 1.000 0,0 1
s ] [ as 24500 2,500 S.000 0.0 1.000 0.0 1
6 0 [T 2500 2.500 $.000 0.0 1.000 0.0 1
14 o 83 86 2500 20500 5,000 0.0 1.000 0.0 .
ss o 86 a7 203500 2.500 5.000 0.0 1.000 C.0 1
L3 o &r &8s 2+500 «500 5,000 0.0 1,000 0.0 1
&0 [ ] a8 a9 26500 2500 5.000 0.0 1000 0.0 1
[1] [ 9% 93 2500 2+500 5,000 0.0 1,000 0.0 1
2 [ d [ ] b 20500 2300 S5.000 0.0 1.000 0.0 1
3 [ d L o b -d 209500 2..00 S.000 0.0 1 .000 0.0
[ 3 [ 4 3 %6 20 5800 «300 S.008 0.0 1.000 3.0 1
[ 3 [ 3 96 7 2500 2500 S.080 0.0 $+000 0.0 1
[ ] -4 7 b o 2+ 500 2.500 S.000 0.0 1.000 0.0 1
[ 34 o L d 99 209500 2500 S.000 0.0 1.000 0.0 1
68 -4 929 100 20300 T 00 S+.000 0.0 1.000 0.0 1
9 0 100 101 2500 s~ S.000 0.0 1,000 0.0 1
re o 101 102 2.500 - ) $.000 0.0 1.000 0.0 1
X o 202 103 2+ 500 200wl S« 000 0.0 1000 0.0 1
T2 0o 103 10a 20500 2500 S.000 0.0 1.000 0.0 1
n 0 104 108 2.500 2.500 $.030 0.0 1.000 0.0 1
4 9 1035 106 2500 2.%500 $.000 0.0 1.000 0.0 1
™ 0o 106 107 23500 2500 5,000 0.0 1,000 0.0 )
™ o 107 108 20500 2.500 S.000 0.0 1.000 0.0 1
7 o 1080 109 2300 2.500 3,000 0.0 1000 0.0 1
8 o 109 110 20500 2500 $.000 0.0 1000 0.0 1
79 o 110 111 2. 300 24500 3,000 0.0 1.000 0.0 1
00 o 111 112 2.500 2300 5.000 0.0 1.000 2.0 t
o1 o 115 116 2500 2.500 5,000 0.0 1.000 0.0 1
82 o 116 117 20300 2.500 5,000 ‘a0 1,000 0.0 1
3 o 117 118 20300 24500 $,000 0.0 1.000 0.0 1
8e o 8118 119 20300 2.500 S.000 0.0 1.000 0.0 1
es 0 i19 120 2.500 2+500 3.000 0.0 1.000 0.0 1
[ 3 0o 320 121 20500 20500 5,000 0.0 1.000 0.0 1
87 o 121 122 20300 2.500 S$.,000 0.0 1.000 0.0 1
] o 122 123 2.500 2,500 $.000 0eC 1.000 0.0 t
[+ o 123 124 20500 2.500 3,000 0,0 1,000 0.0 1
90 0 128 125 20500 2500 $.000 0.0 1.000 0.0 1
91 0o 125 126 203060 20300 5,000 0.0 1.000 0.0 1
92 o 126 127 2.500 2.500 5.000 0.0 1,000 0.0 1
93 o 327 128 2.500 2.500 $.000 0.0 1.000 0.0 11
o4 o 120 129 24300 2500 5.000 0.0 1.000 0.0 3
o o 129 130 2,500 2.500 50000 0.0 1.000 0.0 1
96 o 13 131 2.800 2500 5,000 0.0 1.000 0.0 1
97 o 131 132 24500 2.500 %.000 0.0 1.000 0.0 1
98 o 132 133 2.500 2.500 5.000 0.0 1,000 0.0 1
99 0 133 $3a 2. 500 2.500 5,000 0.0 1.000 0.0 t
100 9 138 135 2530 2,500 5,000 0.0 1.000 0.0 1
101 ¢ 138 139 20590 20300 5.090 0.0 1.000 2.0 1
102 0 139 140 2.50¢ 2.500 2,000 0.0 1000 100G 1
103 0 160 14y 2.500 20500 5,000 0.0 1,000 0.0 1
104 0 141 142 20506 2.500 $.000 0.0 1.000 [ 2%:] 1
108 0 142 14) 2. 500 2.500 5,000 0.0 1.000 0.0 1
106 0 143 ias 2.500 2.500 5,000 0.0 1,000 0,0 1
107 0 144 145 2.500 2500 2.000 0.0 1.000 (-39 ) 1
108 0 143 1as 20500 2.300 3.000 0.0 1.000 0.0 1
109 0 146 A7 2.%00 2.500 5,000 0.0 1,000 0.0 ]
110 0 147 140 40 500 2.500 5.000 0.0 1,000 0.0 1
1 O 148 149 20500 2.500 5.000 0.0 1.000 0.0 1
112 0 349 150 2. 500 24500 5,000 0.0 1,000 0.0 1
113 o 150 151 2,500 2.500 3.000 0.0 1,000 0.0 1
114 o 151 182 20500 2.500 5,000 0.0 3,000 0.0 1
118 o 152 133 2.500 2.500 5.300 0.0 1,000 0.0 1
116 0 1853 1Ss 24500 24500 5.000 “ o0 1.000 0.0 1
117 0o 134 155 2.500 20500 5,000 0.0 t.,000 0.0 1
ite 0o 1SS 156 2.500 2.500 5,000 0.0 1000 0.0 1
119 0o 156 187 2.500 2.500 5.000 0.0 1.000 0.0 1
120 o 157 1358 20500 2+.%500 3,000 0.0 1.000 0.0 1
124 0o 361 162 20500 2.500 %,000 0.0 1000 0.0 1
122 0 162 163 2.300 2.500 %5.000 0.0 1000 0.0 v
123 0 183 184 2.500 2300 5.000 0.0 1000 0.0 3
124 0 184 168 2500 2+500 5,000 0.0 1,000 0.0 1
129 0 165 166 2.500 2500 $,000 0.0 1,000 0.0 1
126 0 366 1167 2300 20300 5.000 0.0 1,000 0.0 1
127 0 167 1688 2,900 20500 5,000 0.0 1.000 0.0 1
128 0 168 169 209300 2.500 %.000 0.0 1000 0.0 1
129 o 189 170 2.500 2.%00 $.,000 C.0 1,000 0.0 1
130 0 170 171 2,500 24500 $.000 0.0 1,060 0.0 1
131 o A7V 172 2.500 24500 5.000 0.0 1000 0.0 1
132 o 172 173 20500 2500 5,000 0.0 1000 0.0 1
133 0 173 17 2.500 20500 %,000 0.0 1.000 0.0 1
134 o 174 178 20500 24500 5,000 0.0 1 .000 0.0 1
138 0 1785 176 2.500 20500 $,000 0.0 1,000 0.0 1
136 o 176 177 2.500 2.500 %5.000 0.0 1.000 0.0 1
137 o 177 178 2.500 20300 $.000 0.0 1000 0.0 1
138 o 170 179 2500 24500 S3.000 0.0 1000 0.0 1
139 o 179 180 2+.500 2.%500 %.000 0.0 1,000 0.0 3
140 0 180 181 24500 2300 5,000 0.0 1000 0.0 |}
141 o 1688 188 20609 2500 5,000 0.0 1,000 0.0 1
142 o 183 166 24800 2:500 5.000 0.0 1,030 0.0 1
143 0 106 187 2.800 2300 5.000 0e0 1,006 0.0 i
1484 0 187 188 20500 20300 $.000 0.0 1.000 0.0 1
148 0 180 189 2.500 2.500 3$.000 0.0 1000 0.0 ]
146 o 189 190 2.800 24309 5.000 0.0 1000 0.0 1
167 0 190 191 2,900 2.500 3.000 0e) 1000 0.0 ]
148 0 191 192 2,500 2.300 $.000 0.0 1 o0 0.0 1
189 0 192 193 2,800 2.800 5,000 0.0 1.000 Oeu 1
180 0o 193 17 2.600 2,270 5,000 0.0 1000 %.0 1
. ;t
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C.4. GOutput (continued)

080 CORNECTYOR ( INTERFACE) DAYA #es

K XYYP NO)1 NOD2 ol IC(K) D21C(K) AREALIK) oCSX(Kx) oC SY{K) DCSZI(K) IMBNM
j3-31 o 194 155 2.500 2.500 5.000 0+9 1+000 0.0 1
152 o 195 1% 2.3500 2.%00 5.000 0.0 1.000 0.0 1
153 o 19¢ 197 2+500 2.500 5.000 9.0 1200 J.0 1
154 o 197 198 2.300 24500 5,000 0.0 1.000 0.0 1
18% o 198 199 2.500 2.%00 S.000 0.0 1.000 0.0 |3
156 o 199 200 2+500 2.%00 5.000 0.0 1.000 34 1
157 o 200 20 2.300 2.%00 5.000 0.0 1.000 0.0 t
158 ¢ 201 202 2.%00 2.500 $.000 0.0 1.000 0.0 1
159 0 <02 203 24500 2.500 5.000 0.0 1000 0.0 t
1é0 o 203 204 24300 2.%00 3.000 0.0 1.000 0.0 )
161 o 207 208 2.500 2.%500 3000 0.0 1.000 0.0 1
162 o 208 209 2.500 2.500 5000 0.0 1.000 0.0 %
163 o 209 210 2,370 2.500 5.000 0.0 1,000 0.0 1
164 o 210 213 2500 2.%00 5.000 0.0 1.000 0.0 1
165 o 21t 212 2.%00 2.500 S.000 0.0 1.000 0.0 1
166 0o 212 213 2.500 2500 5.000 0.0 1,000 0.0 1
167 0o 213 21a 2.500 2.%00 5.000 0.0 1.000 0.0 1
168 o 214 215 2.300 2.%00 5.000 0.0 1.000 0.0 1
169 o 215 “~is 243CH 2,500 5.000 0.0 1.000 0.0 1
170 a 216 17 2.50C 2.500 S.000 0.0 1.000 0.0 1
171 o 217 218 24500 2.3500 5.000 0.0 1.000 0.2 1
172 o 21e 219 2.%00 2.500 5.000 Q) 1.000 0.0 1
173 o 219 220 2.500 2.500 5.000 0.0 1.000 0.0 ]
174 o 220 221 2.500 2.500 $.000 0.0 1.000 9.0 1
173 0o 221 222 2.500 2.500 5000 0.0 1.000 0.0 1
17¢ o 222 223 2+%00 2.%00 5.000 0.0 1.000 0.0 1
177 0 223 224 2.500 2,500 $.000 0.0 1.000 0.0 1
178 o 228 225 2.%500 2.500 5.000 0.0 1.000 0.0 1
179 0 225 226 24500 2.500 $.000 0.0 1,030 0.0 1
180 0 226 227 2.500 2500 $.000 0.0 1,000 0.0 1
181 o 230 231 2.500 2.500 $.000 0.0 1.000 0.0 1
182 o 231 232 2,300 2500 %$.000 0.0 1.000 0.0 1
183 0 232 233 2.%00 2.500 $.000 0.0 1,000 0.0 1
184 0o 233 238 2+500 2.500 %$.000 0.0 1.000 0.0 1
189 0 234 235 2500 2.%00 $.000 0.0 1.000 0.0 1
186 o 235 236 2500 2.%500 $.000 0.0 1.000 9.0 1
187 o 236 237 2.500 2.500 $.000 0.0 1.000 0.0 1
188 o 237 228 24500 24300 $.000 0.0 1.000 0.0 1
189 o 238 239 2.%00 24500 %.000 G.0 1.000 0.0 1
190 o 239 240 2.500 2.500 5,000 0.0 1.000 0.0 1
191 O 240 24; 2.%500 2,500 5.000 0.0 1.000 0.0 1
192 0 281 242 2.%00 2300 5.000 Q.0 1000 0.0 1
193 Q@ 242 242 2.%00 2.500 $.000 0.0 1.000 0.0 1
194 0 243 24 2+%00 2.%500 5.000 Q.0 1.000 0.0 1
195 O 244 245 2500 2.500 $.000 0.0 1.000 0.0 1
196 0 245 246 2.500 2.500 $.000 0.0 1.000 0.0 1
197 0 246 247 2.%00 2.500 $5.000 0.0 1.000 0.0 1
198 0O 247 248 2.500 2.%00 5.000 0.0 1.000 0.0 1
199 0O 248 249 2.500 2,300 $.000 0.0 1.000 0.0 1
200 O 249 250 2.%00 2,500 $.000 0.0 1.000 0.0 1
201 0 253 2Ss Z¢300 2.%30 5.000 0.0 1.000 2.0 1
202 o 256 25% 2500 2.%00 S.N00 0.0 1.0C0 0.0 1
203 J 255 256 24500 2.502 5.000 0.0 1.000 0.0 1
204 0 256 237 2.%500 2.500 $.000 0.0 1,000 0.0 1
205 o 257 258 2.500 2.500 $.000 0.0 1.000 0.0 1
206 0o 259 259 2.500 2.3500 S.000 0.0 1.000 0.0 1
207 0 2%59 260 2,700 2.%00 %4000 0.0 1,000 0.0 1
208 0 260 261 2.7,00 2.500 $.000 0.0 1,000 0.0 1
2C» 0 261 262 2300 2.%500 5000 0.0 1.000 0.0 1
210 o 262 263 2.500 2.500 5.000 0.0 1.000 0.0 1
211 Q9 263 264 2.500 2.500 $.000 0.0 1,000 0.0 1
212 0 264 2¢S 2+500 2,500 $.000 0.0 1.0C0 0.0 ]
213 3 265 266 2+500 2300 5.000 0.0 1.000 0.0 1
214 0 266 2067 2.500 2.500 5000 0,0 1.000 0.0 1
213 0 67 268 24590 20500 5 «000 0.0 1,000 9.0 4
216 0 268 269 2.500 24500 5.000 0.0 1.000 0.0 1
2.7 0 269 270 2500 2.500 $.000 0.0 1.000 0.0 )
218 o 270 271 2+500 2.500 5000 0.0 1.0C0 0.2 1
219 o 27y 272 2+500 2.500 5.000 0.0 1.000 0.0 1
220 o 272 273 2.500 2.%00 5.000 0.0 1.000 0.0 1
221 0 276 277 2.500 2.500 $.000 0.0 1.900 ¢.0 5
222 0 277 278 24500 2.500 35.000 0,0 1.000 0.0 1
223 0 278 279 2.500 2.%500 $.000 0.0 1.000 0.0 1
224 o 279 280 2.500 250G $.000 0.0 1,000 0.0 [}
228 o 280 281 24500 2.%00 3+000 0.0 1.000 0.0 1
226 0o 281 2862 2.500 2.500 5,000 0.0 1.000 0.0 1
227 0o 282 283 2.500 2.500 $+000 0.0 1.0060 0.0 1
228 0 203 2864 245050 2.%500 $.000 0.0 1.000 0.0 1
229 o 284 2835 2.500 2,500 $.000 0.0 1.000 0.0 1
230 0o 285 286 20500 2.500 54000 0.0 1.000 N.0 1
231 o 286 287 2.5%500 2500 $.000 0.0 1.000 0.0 1
232 ) 287 2068 2.500 24500 $.000 0.0 1.000 0.0 1
233 0 288 289 2.300 2.%500 S 000 0.0 1,000 0.0 1
234 0 289 290 2.500 2.500 $.000 0.0 1.000 0.0 1
233 0 290 291 2.5%500 2.500 2000 0.0 1.000 0,0 1
236 0 291 292 20500 2.500 $.000 0.0 1,000 0.0 1
237 0 292 293 2.500 24300 $.000 040 1.000 0.0 )
238 o 293 29s 2,500 2.%500 $.000 0.0 1.000 0.0 1
239 9 294 293 20500 2.%00 5.000 0.0 1,000 0.0 1
240 0 295 296 2.%00 2.500 €.000 0.0 1000 8.0 ]
261 o 3no 2.500 24500 $.000 0.0 1.000 0.0 ]
242 0 300 301 20500 2500 $.000 0.0 1.000 0.0 t
243 0 Joi 302 20500 2.500 $.000 0.C 1.000 0.0 1
244 0o 302 303 2.500 20300 $.000 0.0 1,000 0,0 1
243 0 303 304 2500 20500 5.000 0o - 1.0% 9.0 1
286 0 3a 305 24500 2500 5,000 De0 1.n00 0.0 1
2a7 o 305 306 2.500 2¢%00 % .000 0.0 1.000 0,0 1
248 o Jos 307 2500 2.300 $.000 0.0 1.000 0,0 {
249 0 307 308 2.5%500 20500 $5.000 0.0 1.000 9.0 1
2%0 o 308 309 24500 2.500 3,000 2.0 1000 2.0 ]
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C.4. OQutput (continued)

000 CONNECTOR (INTERFACE) DATA S

X xTyP NJ)1 N0OOD2 01 1C(x)
251 o 309 M0 2+500
~£2 0 310 311 2.500
253 o 311 M2 2.500
254 0o M2 13 2.300
255 0o 313 334 2.500
256 0 314 1S 2.500
257 0 315 316 2.500
258 0 316 N7 2.500
2%9 0o 37 318 2.500
260 o 318 N9 2.500
261 o 322 323 2.500
262 0 323 32a 2.%500
263 0 324 325 2.500
264 0 325 326 2.500
26S o 1326 327 2.500
266 o 327 328 2.500
267 0 328 329 2500
268 0o 329 330 2.500
269 0o 330 33 2.500
70 o 331 332 2.%00
271 0 332 2333 2.3500
272 0 333 334 2.500
273 0 X34 335 2.500
274 o 33% 336 2.500
273 N 33 137 2500
276 0 337 338 2.500
277 0o 338 339 2.500
278 o 339 3a0 2.500
279 0 340 343 2.500
280 0 3al1 3a2 2.%00
281 0 345 1346 2.500
282 0 346 a7 2.%500
283 0 3A7 a8 2.500
284 0 348 349 2500
283 0 349 350 2.500
286 o 350 2351 2.%500
287 o 331 352 2.500
288 0o 352 23%3 2.500
289 0 353 33a 2563
290 0 354 38s 2.500
291 o 333 3%6 2.59%0
292 0 356 357 24500
293 0o 3357 3s8 2.500
294 0o I8 359 2500
295 o 3359 60 2.500
296 0 360 3% 2.500
297 0 381 362 2500
298 0 362 3¢3 2.500
299 0 363 1és 2.50:
300 0 364 365 2.500
3ot 0 368 369 2.500
302 0 369 370 2.500
303 0o 370 371 2.500
304 0o 37y 372 2.500
308 0o 372 373 2.500
306 0 373 374 2.500
307 0 374 2375 2.%00
3os 0 37S 376 2,500
309 ¢ 376 377 2.500
Jt0 0 377 378 2.500
311 0o 378 1379 2,500
312 0o 379 380 2.500
313 0 380 3t 2.500
e Qo 38t 382 2.%500
s 0 382 383 2,500
316 n 383 3ga 2.500
n7 0 384 38s% 2.500
38 0 >8¢ 386 2500
M9 0 3856 387 2.500
320 0 387 3as 2500
321 o 391 392 2500
322 0 392 393 2.500
323 0 393 39a 2. 500
324 0 34 398 2.500
323 0 393 396 2.500
326 0o 396 397 2,500
327 0 397 2398 2.500
328 0 398 399 2.500
329 0 399 400 24500
330 0 400 a0} 2500
331 0O a0l 402 2.%500
332 0 402 403 2.%00
333 0 403 404 2500
134 0O #4084 405 2.%00
133 0 405 406 2.500
336 0 4006 407 2.%00
337 0 407 408 2.%00
33¢€ O 408 409 2.%00
339 0 409 430 2.%00
340 0 410 411 2.%00
kT 0 Als a8 2.500
Je2 0 415 4sje 2.500
383 0 #4316 817 24500
344 0 417 als 2.%00
345 o 8186 419 2.500
346 0 419 a20 2.500
347 0 420 42) 2.500
348 0 421 a22 2.500
349 0 422 423 24500
3s%0 0 A23 42s 2.%00

D23C{x)
2.500

104

AREAIK)

DCSX{(X) DCSY{x)
0.0 1000
0.0 1000
0.0 1000
0.0 1000
0.0 1000
0.0 1000
0.0 1.000
0.0 1200
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1,000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1,000
0.0 1 .000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.200
0.0 1.000
0.0 1,000
9.0 1.000
0.0 1000
0.0 1.000
0.0 1,000
0.0 1,000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1,000
0.0 1,000
0.0 1,000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1,900
0.0 1.000
0.0 1000
0.0 1.000
0.0 1000
0.0 1,000
0.0 1.000
0.0 1.000
0.0 1,000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1,000
0.0 1.000
0.0 1,000
0.0 1.000
0.0 1.000
0.9 1.000
0.0 t.000
0.0 1,000
0.0 1.000
0.0 1,000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1,000
0.0 1,000
0.0 1.000
O 1,000
0.0 1.900
0.0 1.000
0«0 1,000
0.0 1.000
0.0 1000
0.0 1.000
0.0 1,000
0.0 1000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1000
0.0 1,000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
0.0 1.000
000 1,009
0.0 1.000
0.9 1.900
0.0 1.0%
0.0 1000
0.0 1.000
0.0 1.000
0.0 1.000

DCSZIK) IM3Im

.0
.0
0.0
0.0
0.0
0.0

0 0 s Ot 8 e 8 O G 0 e e P P Bl G a0 g R et P 0 P TR P P P e e G0 Bt D D (e G0 e G TP G G O AP D A G0 D G G (e P 0 g e G0 et GNP e gut et R0 g g P G s U0 PR G0 g G0 S ORGSO RS Gun UHP D o N 5 S G g O G O N0 gub U0 e O N g 0
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C.4. Output (continued)

¢ (CNNECTOR (INTERFACE) DAY: ose

X XTYP NODI NOOD2 011C(K) 021CIK) APEA(K) DCSX (K} 0T SYt{R) OCSZI(X) 1waN
3s1 0 A28 425 2300 2.500 S.000 0.0 21.000 0.0 [
352 0 423 a2 2500 2300 5.000 0.0 1.000 8.0 1
353 0 A28 a27 2500 2.500 S.000 0.0 1.000 0.0 )
354 0 A2Y .8 203500 2.500 52000 0.0 1.000 0.0 )
3ss (] 23500 2500 35000 00 1.000 0.0 1
356 o 2300 24500 5.000 0.0 1000 0.0 1
357 [-d 2+300 23500 S5.000 0.0 1.000 0.0 1
358 [ 2+.%00 2500 5,000 0.0 1.000 0.0 1
359 (] 2300 2.3500 3.000 0.0 1000 0.0 1
360 [ 243500 223500 3.000 0«0 t.000 0.0 1
361 o 245300 2.500 $5.000 0.0 1.000 0.0 1
362 ] 2.5%00 2.%00 $.000 0.0 1.000 0.0 1
363 o 20500 2.500 34000 0.0 t.000 0.0 1
364 o 2.500 2500 $.000 0.0 1.000 0.0 1
365 o 2500 2500 $.000 0.0 1,000 0.0 1
3¢6 ] 2.500 2+.500 3.000 0.0 1.000 0.0 1
387 o 2500 2500 Ser 2 0«0 1.000 0.0 )
J68 g 2.500 2500 Seftun 0.0 1.000 0.0 1
389 [ ] 2300 2500 T 40LY 0.0 1.000 0.0 1
370 ] 2.500 2.%00 'S« 006 0.0 1.000 0.0 1
ar 4 2500 2300 5.000 0.0 1.200 0.0 1
rz o 2.500 2.30C %.2,0 0.0 1.000 (Q t
373 o 2.500 2.500 500 0.0 1,000 a0 1
37s [} 20500 2300 S.000 0.0 1.000 1.0 1
375 4 2.500 24500 3.000 0.0 1.000 a0 1
378 [ 2.500 2.500 3.000 0.0 t.0C00 0.0 1
377 [ 2.500 2.500 $.000 0.0 1.000 0.0 1
378 [ ] 2.300 2.500 5000 0.0 t.000 0.0 1
379 o 2.300 2500 5000 0.0 1.000 0.0 |3
3so [} 2.500 2300 5.000 0.0 1.000 0.0 1
aet [ 2.500 2300 5000 0,0 1.000 0.0 1
382 [ ] 2.300 2+.500 5.000 0.0 1.000 0.0 1
3a3 ] 20500 2.900 5000 0.0 1.000 0.0 [
3ne % 2300 2-500 S .000 0.0 1.000 0.0 1
Jas ] 20500 2500 S.000 0.0 1.000 0.0 1
386 [+4 2500 22500 5.000 0.0 1.000 30 1
387 [\ 2300 24500 3.0v0 0.0 1.000 0.0 1
308 o 2+500 2500 S.000 0.0 1.000 0.0 1
369 -] 2.%500 24500 S5.000 0.0 1.000 0.0 1
390 o 2.500 2.%00 5.000 0.0 1.000 0.0 1
a9 o 24500 2.%00 5.000 0.0 20000 0.0 1
392 o 24500 2+%00 5,020 0.0 1,000 0.0 |3
393 o 2.%00 2500 5.000 0.0 1.00° 0.0 1
394 o 2.500 2500 3.000 V0 1.7 w0 0.0 1
39% 4 2500 2+.%500 $.000 0.0 1.000 0.0 1
396 0 2.500 24500 $.000 0.0 1,000 0.0 1
7 [+ 2.500 2.500 5.000 0.0 1.000 0.0 1
398 (] 2.500 2.%00 5.000 0.0 1.000 0.0 1
392 [} 22300 2500 $.000 D.0 1,000 0.0 1
400 o 2.500 2.500 £.000 0.0 1,060 0.0 t
401 -] 2,500 2.500 3,000 0.0 1,000 8.0 1
402 o 2.500 2,500 S.000 0.0 1,000 %.0 1
403 o 2.500 2500 5000 0.0 1,000 0.0 1
406 o 24500 2500 $.000 0.0 1,000 040 1
4038 ] 2.500 2.500 5.000 0.0 1,000 0.0 1
4086 4 2+500 2.300 $.000 0.0 1,000 D.0 1
407 4 24500 2.500 5.000 0.0 1,000 0.0 1
408 [\ 2,500 2.500 $.000 0.0 % +000 0.C 1
409 o 2,500 24%00 $.000 0.0 1.000 0.0 3
410 0 2300 2300 3.000 0.0 1.000 0.0 1
it o 2.300 2.500 3.000 0.0 1.000 0.0 1
412 [\ 2.500 2500 $.000 0.0 1.000 0.C 1
413 o 2.%00 2500 5.000 0.0 1.300 0.0 1
414 o 2500 2500 3.000 0.0 1.000 0.0 1
415 o 2.300 2,500 %$.000 0,0 1.000 0.0 1
16 o 2.500 2570 $.000 2.0 1.000 0.0 1
17 o 2500 27,00 $.000 Oe0 L.000 0.0 1
418 (] 2.500 2,500 3.000 G.0 1.000 0.0 1
ale o 2.%00 2500 %£.000 0.0 1.000 0.0 1
820 o 2.500 2+%500 35,009 0.0 1..00 0.0 1
21 -] 2.+500 2500 $.000 1000 0.0 0.0 23
422 ] 2.300 2.500 $.000 1.300 ded 0.0 23
423 -] 2.%00 2.%00 5,000 1000 0.0 0.0 23
428 ] 2300 2.500 5,000 1000 0.0 0.0 23
23 o 24300 2500 $.000 31000 G0 0.0 23
426 (] 2.500 2+%500 3.000 1.00) Qe 0.0 23
27 ] 24500 2,300 3,000 1.000 0.0 0.0 <3
428 [} 2500 2,500 3,000 1000 0.0 0.0 23
429 [ 2.800 2+%00 S+000 1.000 0.0 0.0 23
430 ] 2.800 2.%00 S +.000 1000 0.0 2.0 23
431 ] 20900 2+%00 $.000 1000 0.0 3.0 23
432 ] 2500 2+%00 5.000 1000 0.0 0.0 a3
433 ] 2+500 2+%500 %.000 1.002 0.0 0.0 23
434 /] 2+300 2500 54000 1000 0.0 9.0 23
433 [ Z+500 2.300 $.000 1.000 9.0 0.0 23
436 [+ ] 2+%00 2.500 5,000 1000 000 0.0 23
437 [ ] 2.500 2.%500 54000 1«000 0.0 0.0 23
438 ] 2.800 2.%500 $.000 1000 0.0 0.0 23
439 o 2.%00 2500 5000 1000 0.0 0.0 23
440 ] 2+9500 2.500 3000 L+ 000 0.0 Q.0 23
a4y 14 2.5%00 2+590 %.000 1000 0.0 0.0 23
442 [ ] 2.%00 2+%90 5000 1,000 0.0 0.0 T ]
441 ] 2500 24500 %0000 1.000 0.9 0.0 23
444 ] 2.5 2.300 SeC00 1,000 0.0 0.0 23
443 ] 2.300 2.%500 S .000 1,000 0.0 0.0 23
448 ] 2.%00 2500 S+¢000 10000 0.0 Q.0 23
447 ] 24500 2.500 54000 100) 0.0 Q.0 23
448 ] 20300 2.%500 34000 1000 0.0 0.0 a3l
449 4 2.300 2500 3,000 f« 000 0.0 0.0 23
430 ] 24500 2.%00 3.000 1+000 0.0 00 3
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C.4. Output (continuad)
88 CONIECTOR (INTERFACT OATA ®eos

X KTYP NOJ1 NND2 01 ICC(K) D21C(K) AREALK) OCSX(K) OC SY(K) OCSZI(X) InBM

451 o S5 78 »500 Z2.3500 T.000 1000 0.0 0.0 23
452 o %6 e 2500 2.%500 5.000 1.000 0.0 G.0 23
433 0 14 80 2+500 2,500 $.000 1.000 0.0 0.0 23
454 [ 58 [} 24500 2.500 $5.000 1000 0.0 0.0 23
453 (] 59 a2 24500 2.500 5.000 1.000 0.0 0«0 23
456 0 60 a3 24500 2.500 5.000 1700 0.0 0.0 23
[ 134 o ot 84 2.500 Z2.500 5.000 tev™ 0.0 0.0 23
4548 o c2 as 2+%00 2500 5.000 1.000 0.0 00 23
459 o 63 86 2500 2,500 5.000 1.000 0.0 0.0 23
450 0 [-13 . ¥4 20500 2.500 $.000 1.000 0.0 0.0 23
[ 33} 3 ¢S 88 2500 24300 5.000 1.000 Ve 0 0.0 23
462 0 &6 a9 2+.300 245300 $.000 1,000 0.) 3e0 23
463 o 69 o2 2+500 24200 S$.000 1.000 [ T | .0 23
464 o 70 93 2500 2,500 500/ 1.000 Celd 0.0 23
465 0 " o4 2.500 2.500 S.000 1000 [ XX ] 00 23
466 0 T2 Lag- 20520 2.50¢ 5.060 1.000 (1e0 G.0 23
[ 2134 o 73 96 2500 2500 5.000 1000 1e0 0.0 23
468 ] T4 97 2.50C 2500 5.0C0 1000 ¢.9 0.0 23
& &Y (-] ™ o8 2+500 2.500 5.000 1.000 0.0 0«0 23
470 o 76 99 2300 2.700 S5.000 1000 0.0 0.0 23
a7 0 Ty 100 2.500C 2.500 3.000 1000 0.0 0«0 23
« 72 (] 78 101 2+%500 2500 S.000 1.000 0.0 0.0 23
473 -] 79 1 2500 2,5C0 5.000 1000 0.0 0.0 23
474 /] 80 103 2,300 24500 S.000 1000 0.0 0«0 23
a7s /] 8l 10s 2.300 20500 S.000 1.000 0.0 0.0 23
476 o 82 10% 2+ 500 2.500 $.000 1000 0.0 00 23
[ 344 o 83 106 2.500 2500 $.000 1.000 0.0 0.0 23
478 0 84 107 24500 24500 5.000 1000 0.0 020 23
79 0 s 108 20500 2500 $.000 1000 0.0 0.0 23
480 o 86 109 2500 2500 5.000 1000 0.0 0.0 23
451 o ar no 2.500 24500 54000 1000 C.0 0.0 23
AB82 13 88 113 2500 2.500 5.000 1800 0.0 000 23
483 0 69 112 24500 " «500 S5.0.0 1.000 00 0.0 23
484 (] 92 115 2500 <+300 5.000 1.000 0.0 00 23
48s [d 93 1€ 2500 24500 $.000 1.000 0.0 0.0 23
486 o 9 117 2.500 2500 5.000 1,000 0.0 0«0 23
487 (] 95 118 24500 2-500 S5.000 1.000 0.0 0.0 2
4088 o 9% 119 24500 2..00 54009 1.¢00 0.0 0.0 23
489 [] or 120 24500 Z2.200 5,000 1.000 0.0 0.0 23
490 ] ¥8 12} 2¢%00 2300 5.000 1.000 0.0 0.0 23
491 -] 99 122 2450C 2,500 5.000 1.000 0.0 N.0 23
492 o 100 123 2,500 2500 5000 1000 0.0 0.0 23
493 o 10% 124 24500 2,500 5.000 1.000 0,0 ve0 23
498 0 102 1128 24500 2.%00 5.000 1000 0.0 0.0 23
495 0 TN 126 2.500 2.500 Se000 1.000 0.0 0.0 23
496 0o .08 127 2.500 2,500 5.000 1,000 0.0 0.0 23
497 o 108 128 2+500 2500 5.000 1000 0.0 0.0 23
498 [} 106 129 24500 2.500 S.000 1.000 0.0 Ce0 23
499 o 107 130 20500 2.500 %3.000 1.000 0.0 0.0 23
300 C 108 131 24500 2,500 5,000 1.000 0.0 0.0 23
So01 0o 109 132 20500 20500 500 1.000 0.0 0.0 23
%02 0o 1i0 133 2500 22500 5.000 1000 0.0 0.0 23
%03 0 111 138 2,500 2,900 5,000 1.000 0.0 0.0 23
S04 -] 112 138 249500 2.500 5.000 1060 0.0 0.0 23
508 o 1S 138 2+590 2.500 S5.000 1.000 0.0 0.0 3
506 -] 11e 139 24500 24500 54400 1000 0.0 000 23
507 0 117 1a0 2+.50% 24500 $.,000 1000 0.0 040 23
so8 0 118 (a1 24507 2,500 5,000 1.000 0.0 0.0 23
509 g 119 142 2¢%00 300 5,000 1,000 0.0 0o 23
310 0 120 183 2+%00 2,900 5000 1000 0.0 0.0 23
St o 121 144 2500 2.%00 5000 1.000 0.0 000 23
St12 0 122 145 2500 2.%00 S5.000 1000 0.0 0.0 23
St 0 123 a8 2.500 2,%00 5,000 1.0€9 0.0 0.0 23
Sis 0 124 14 2+500 2.500 5,000 1,000 0.0 0.0 23
1S5 0 125 1a8 24800 2,500 5,000 1.000 0.0 0.0 23
516 y 126 149 2.500 2.%00 5,000 14000 0.0 0.0 23
317 o 127 1%0 2.500 20500 5,000 1.000 0eC 0.0 23
518 0 123 151 2500 2.500 5,000 1000 0.0 0,0 23
519 o 129 152 24200 2.%500 5,000 1000 0.0 0.0 23
520 o 130 153 2¢500 2.500 50000 1.000 0.0 0.0 23
s21 o 131 1S4 2.%90 2.%00 5.000 1000 0.0 0.0 23
$22 0 132 158 2+%00 2.%00 5,000 1.000 0.0 0.0 23
%23 0o 133 186 2.5120 20900 5,000 1.000 0.0 0.0 23
524 ] 134 187 2500 2.500 5,000 1060 0.0 0.0 23
5298 0 135 1138 2.500 20500 3.000 1.000 0.0 00 23
s2¢ 0 138 161 24500 2.500 $.000 1000 0.0 0.0 227
Sz7 0 39 162 24%%20 2,500 54000 1.,000 0.0 0.0 2°.
328 0 340 163 2.%00 2.%00 5,000 1000 0.0 e O -3
529 o ie1 164 2.%00 20500 S.000 1000 0.0 0.0 23
$30 0 1¢2 1€3 2.500 2.%500 % +000 L+000 0.0 0.0 23
- 54 0 143 166 24500 2,%00 3000 1.000 00 Ged =3
532 0 164 167 2.500 209500 $,000 1,000 0.0 LI 23
533 0 143 168 24500 2.500 5,000 1000 0.0 0.0 23
.38 0 146 169 24500 20500 $,000 1000 0.0 0,0 23
538 0 47 1170 2.800 2+%00 50000 1000 0.0 0.0 23
336 0 168 117% 2,300 2.500 3,000 1000 0.0 0.0 23
8237 0 549 172 2+%500 2.500 3,000 1000 0.0 0.0 23
538 o 150 1713 20500 2,500 S$.,000 14009 0.0 0.0 23
539 0 181 176 2.500 2.%00 3.000 1000 0.0 0.0 23
S40 (-] 2 173 2800 2500 3 .000 1000 0.0 0.0 P
Sa1 0 1¢3 176 24800 2.3500 24000 1000 0.0 040 23
582 o 15 177 2.500 2.500 %.,000 1000 0¢” 0,0 23
3543 0 185 178 24500 24500 %4000 1000 0. 0.0 23
Sas 4 156 179 24500 2,200 S.000 1+000 0.0 0.0 23 ¢
545 0 1157 180 2.500 2800 5,000 1000 0.0 0.0 23
Sa6 0o 158 101 2+500 2500 8,000 1000 0.0 0.0 23
S47 0 (161 186 2500 2.%00 $.000 1,000 0.0 2.0 23
348 0o 162 1868 2500 2,500 S.200 1000 0.0 Qe 0 23
549 0 163 186 2e.%00 29500 8.000 1000 0.0 [ B 23 !
450 0 168 187 2.500 2500 % .000 1000 0.0 0.0 a3 {
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C.4. Output ‘continue?)

58 CONNECTOR (INTERFACE) OATA ¢os

K KTYP NODU NOD2 01 1C{K) D21CIX) AREAIK) DCsSx{x) oC SY(K) DCSZ{K) IHOM
31 v 165 188 24500 2.500 5+000 1.000 0.0 0.0 23
52 ¢ 166 389 2500 2.500 S+000 1.000 0.0 0.0 23
S$53 Qo 167 190 24500 24500 5.060 1.000 0.0 0.0 23
$Sa 0 168 191 24500 2.%00 $.000 1.000 0.0 0.0 23
sss 0o 169 192 2.500 2500 S.000 £.000 0.0 0.0 23
586 ¢ 172 193 2.300 2500 $.000 1.000 0.0 0.0 23
E34 o 171 19a 24500 2.500 $.000 1.000 0.0 0.0 23
s58 o 172 198 2500 2300 3.000 1000 0.0 0.0 23
599 0 173 196 24500 2.500 $.000 1.000 0.0 0.0 23
S60 o 174 197 24500 2500 5,000 1000 0.0 0.0 23
s$61 o 173 198 2500 2.500 $.000 1.000 0.0 0.0 23
se2 o 176 199 24500 2.500 S.000 1.000 0.0 0.0 23
$63 o 1?7 200 2+.500 24500 Sel v 1.000 0.0 0.0 23
Ses 0o 178 201 2+300 2.500 $.,000 1.00¢C Q.0 0.0 23
56S o 179 202 2500 2.500 5000 1000 0.0 0.0 23
366 ¢ 1806 203 2.500 24300 S.000 1.000 0.0 0.0 23
E2.34 o 181 204 2.500 2.500 $«000 1+000 0.0 0.0 23

68 ¢ 184 207 2.500 2.500 $.000 1.000 0.0 0.0 23
369 0 183 208 20500 2500 $.000 1. 000 0.0 0.0 23
$70 o 186 209 2500 2.500 $.000 1000 0.0 0.0 23
sn 9 187 210 2500 2500 $.000 1.002 0.9 0.0 23
LT2 0o 188 211 24500 24500 $.000 1 .000 0.0 0.0 22
4T3 0o 189 212 24500 2.500 5,000 1.000 0.0 0.0 23
374 0 190 213 2-500 2.500 54000 1.000 0.0 0.0 23
7S o 191 214 2300 2500 5.000 1000 0.0 0.0 23
S8 0o 192 218 24506 2.%00 5,000 1000 0.0 0.0 23
184 0o 193 216 24500 2500 $,000 1.000 0.0 0.0 23
s18 0 194 217 2300 2.500 5,000 1.000 0.0 0.0 23
379 0o 195 218 20300 2.500 S.000 1.000 0.0 0.0 23
sso [ JE § 219 2500 2.500 5,000 1.000 0.0 0.0 23
S81 0 197 220 2¢500 2.500 5.000 1.000 0.0 0.0 23
sSe2 0 198 22) 20500 2,500 $.000 1.000 0.0 0.0 23
Sa3 0 199 222 24500 2.500 5,000 1.000 0.0 0.0 23
384 0 200 223 24500 2+300 5.000 1620 0.0 0.0 23
358S o 201 224 2500 2500 $.000 1000 0.0 0.0
Sa6 0 202 228 2500 2300 $.000 1¢00C 0.0 0.0 23
587 0 203 226 2500 2.500 5.000 1.000 c.0 Gg.0
558 0 204 227 2500 24500 54000 1007 0.0 0.0 23
s89 0 207 230 243500 2.500 $.000 1.000 0.0 0.0 23
590 0 208 231 2500 2500 %.000 1.000 0.0 0.0 23
T 0 209 232 24300 2500 3.000 1000 0.0 0.0 23
202 o 210 233 24500 2.500 $.00C 1.000 0.0 0.0 23

L2 o 211 234 2+ 500 2506 $.000 1.000 0.0 0. 23
| 0o 212 233 2300 2.+.800 5.000 1.000 0.0 0.0 23
293 N 213 236 2500 2.500 5,000 1000 0.0 0.0 23
596 o 214 237 24300 2+%00 5,000 1000 0.0 0.9 23
597 0 218 238 24500 2500 5.000 1000 0.0 0.0 2
98 0 216 239 2500 - S.000 1,000 ¢.0 0.0 23
3599 0 217 240 2500 2.%00 $.000 1000 0.0 0.0 23
600 06 216 781 2500 2.%00 $.000 1000 0.0 0.0 23
601 0 219 242 20900 2300 5.000 1000 )e D 0.0 23
602 0 220 243 24500 203500 $.000 1000 0.0 0.0 23
603 0 221 24a 24500 2.%00 5,000 1000 0.0 0.0 23
604 0 222 248 20300 20500 $.000 1,000 0.0 0.0 23
808 0 223 246 24300 2300 $.000 14000 0.0 0.0 23
806 0 224 247 2¢%00 2.500 S.000 1.000 0.0 0.0 23
607 0 22% 2a8 20500 2+.%500 $.000 1000 0.0 0.0 23
658 0 226 249 24500 2500 $.000 1000 0.0 C.0 23
609 ¢ 227 2890 20300 2.500 5,000 1.000 0.0 0.0 23
640 0 230 233 24500 2500 35.000 1.000 0.0 0.0 23
611 0 231 258 2.500 20500 %.,000 1000 0.0 0.0 23
612 6 232 288 2,300 2300 $.+000 1.000 0.0 0.0 23
613 ] 20500 2.300 5000 1.000 0.0 0.0 23
618 0 234 257 24560 2.%00 5.000 1000 0.0 0.0 23
618 0 238 258 2,500 2300 5000 1.000 0.0 0.0 23
616 0 23 239 20300 2.500 $.000 1.000 0.0 0.0 23
617 0 237 2¢0 2+500 209500 8.000 1000 Q.0 0.0 23
618 0 238 261 2500 2500 $.000 1000 0.0 0.0 23
619 0 239 262 2800 2300 S00 -«070 0.0 0.0 23
620 0 240 2063 2500 2,500 $.000 1.000 0.0 Q.0 23
621 0 241 264 24800 24500 $.090 1,000 0.0 0.0 23
€22 0 2642 2¢8 2.%00 2.500 54020 1.000 0.0 0.0 23
623 0 243 266 2¢3500 24500 3.030 1.000 0.0 0.0 23
624 0 2644 267 2+500 2500 $.000 1.000 0.0 2.0 23
628 0 243 260 20500 2.%00 S.:10 1.000 0.0 0.0 23
626 0 246 269 20500 2.%00 50000 1.000 0.0 0.0 23
627 0 207 270 2500 29500 5.000 1000 0.0 0.0 23
628 0 248 271 2.500 2.%00 $.000 1000 0.0 0.0 23
629 0 249 272 20500 2+.500 $.000 1,000 0.0 0.0 23
630 0 2%0 273 20500 24500 S$.000 1000 0.0 0.0 23
631 o 253 276 20800 2.%00 3.009 1000 0.0 0.0 23
632 0 254 277 24500 2.800 S .000 1,000 0.0 0.0 23
633 0o 285 278 « 80 2.%00 5,000 1000 0.0 Q.0 23
638 0 286 279 « %0 24500 50000 1.000 0.0 0.0 23
438 o 257 280 2.500 2.%00 5,000 1,000 0eG 0.0 23
636 0 2" 281 2,500 2+500 5.000 1,000 0.0 0.0 23
637 U 39 282 2,800 20800 $+000 14000 0.0 0.0 23
638 0 260 283 20800 2.%500 $,000 1,000 0.0 0.0 23
639 0 2¢L 2084 203500 24800 854000 1,000 0.0 0.0 23
640 0 262 288 2.7300 203500 54900 1000 0.0 0.0 23
(T3] 4 286 2,800 24300 3,000 1000 00 €0 23
442 0 268 287 2800 2800 S .000 10000 0.0 0.0 23
643 0 268 288 ieB800 28500 84200 1.000 0.0 0.0 23
644 0 266 289 29500 20900 8,000 140600 0.0 0.0 23
648 0 267 2%0 2.800 2500 $.000 1.000 0.0 0:+0 23
6Al ] 291 20500 20300 5000 1.000 0.0 0.0 23
647 0 269 292 2500 2900 $.,000 1,000 0.0 0.0 23
648 0o 270 293 20500 2+%00 S+000 1.000 0.0 0.0 23
649 o 271 294 20800 208500 «000 1,000 0.0 0.0 23
630 0 272 298 20800 24800 $4099 1000 0.0 0.0 23
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C.4. Output (continued)
$68 CONNECTOR (INTERFACE) OATA oos
K KTY® NOO1 MOD2 o1 ICe(x) D21CixK) AREA(K ) DCSX{(X} ocsrix} DCSZ(K) INOw

31 0 273 296 20300 2500 S$.000 1,000 0.0 0.0 23
832 0 276 299 2500 24500 S.000 1.000 0.0 0,0 23
53 o 277 300 2300 2500 3.000 1.000 Ca0 0.0 23
asSs 0 278 301 24500 24500 3.000 1.000 0.0 0.0 23
693 o 279 302 24500 2500 S.000 1.000 00 [- 2% ] 23
[ 313 0o 286 303 2.7%00 2.500 $.,000 1.000 0.0 N.0 23
(314 0o 281 304 2500 2500 3,000 1.000 0.0 00 23
658 0o 282 305 20500 2.500 S.000 1.000 0«0 0.0 23
39 o 283 300 2.500 2.500 $.,000 1,000 0.0 0.0 23
$60 0 284 307 2.500 24300 $.000 $1.000 0.0 0.0 23
&61 o 28035 306 209500 2+.500 5,000 1,000 0.0 0.0 z3
662 0 286 309 2+ 500 2300 S5.000. 1.000 0.0 0.0 23
663 o 207 30 20500 2.500 $.,000 1.000 0.0 0.0 23
664 0o 288 311 2500 2500 . S.000 1.000 0.0 0.0 23
| 685 o 32 2.500 2.500 S.000 1. 000 0.0 0.0 23
' 866 0 200 343 2.500 2.300 $.000 1.000 0.0 0.0 23
! &67 0o 291 Mnas 2.%00 2.%00 $.000 1.000 0.0 0.0 23
668 0 292 318 2.:00 2500 $5.000 1,000 0.0 0.0 23
669 0 293 316 20300 2500 $.200 1.000 0.0 0.0 23
670 0o 294 N7 24500 2500 5.000 1,000 0.0 0.0 23
[24) 0o 295 N8 2500 2300 $.,000 1.000 0.0 0.0 23
oT2 (4 319 24300 2500 S$.000 1.000 0.0 0.0 23
673 o 299 322 2. 3500 2500 $.000 1,000 0.0 0.0 23
[ 34] K] 323 2500 2500 $5.000 1,000 0.0 0.0 23
678 0o Jo1 2,500 2500 $.000 1.000 0.0 0.0 23
(34 0 32 325 2500 2500 S.000 1.000 0.0 0.0 23
[ 344 0o 303 326 2.9500 2+500 3.000 1.000 0.0 0.0 23
678 0 30s& 327 2.300 2.500 5,060 1,000 0.0 0.0 23
679 [} 328 20300 2500 $.000 1.000 0.0 0.0 23
680 0 306 329 24500 243500 3.000 1.000 0.0 0.0 23
[ 219 0o 307 330 209500 2500 $+000 1,000 0.0 0.0 23
682 o 308 33 2500 2.500 5.000 1.000 0.0 0.9 23
683 o 309 332 20500 2.500 $.000 1.000 0.0 0.0 23
(1 . 0 310 333 2.500 2300 S$.000 1.000 0.0 0.0 23
oas o 311 334 2.500 2.500 S$.000 1.000 0.0 0.0 23
606 0 3Nz S 2.500 2500 5.000 1.00(¢ 0.0 0.0 23
(Y 14 o 3M3 1336 2.9500 20300 $.000 100 0.0 0.0 23
¢80 o 314 337 2.500 2500 $.000 1,00 Oed 0.0 23
689 0 318 338 2.500 2.500 $5.000 1.00" 0.0 0.0 23
690 0 36 339 2.500 2300 $.000 1,001 0.0 0.0 23
691 0 347 340 2.300 20500 3.000 1,004 0.0 0.0 23
692 0 318 341 2.500 2500 3.000 1.000 0.0 0.0 23
693 0 319 3e2 24500 2.500 $.000 1.000 0.0 0«0 23
694 0 322 348 2.900 2300 5.000 1,000 0.0 0.0 23
¢9s 0 323 6 2.500 2500 $.000 1.000 0.0 0.0 23
696 0 324 3a7 20500 2.500 $,000 1,000 0.0 0.0 23
697 [ 348 20500 2500 $.000 1.000 0.0 0.0 23
698 0 326 a9 2.500 2.500 $.000 1,000 0.0 0.0 23
¢99 0o 327 3s%0 2.500 2500 $.000 1.000 0.0 0.0 23
700 0 8 351 24300 2500 S5.000 1.000 0.0 0.0 23
701 0 329 2352 24500 23%0 $.000 1000 0.0 0.0 23
702 0 330 333 2500 2500 $.000 1000 0.0 0.0 23
703 0 331 358 2500 2.%00 54000 1,000 J.0 0.0 23
704 0o 332 358 2.500 24500 Se 1,000 0.0 0.0 23
708 0 333 3%6 2500 24500 S$.000 1.000 0.0 0.0 23
706 0 3X3s 337 2.300 2500 $5.000 1.000 0,0 0.0 23
rT07? 0 33 358 24500 20500 $.000 1,000 0.0 0.0 23
708 14 359 20500 24300 $.000 1.000 0.0 0.0 23
709 ] 360 2.500 2.500 $.000 1.000 0.0 0.0 23
710 0 338 368 2500 3500 Se.000 1.000 0.0 0.0 23
143! ] 362 2.500 20300 $5.000 1.000 0.0 0.0 23
712 0 340 363 2300 2,500 S5.000 1.000 0.0 0.0 23
713 o 341 20500 24500 «000 1.000 0.0 0.0 23
714 0 342 366 209500 2300 $.000 1000 0.0 0.0 23
718 0 348 368 2,300 22500 5.000 1.000 0.0 0.0 23
716 0 346 369 2300 24500 $.000 1.000 0.0 0,0 23
k434 9 34y 370 2500 2300 S$.000 1,000 0.0 0.0 23
718 0 340 31 20500 24500 5.000 1,000 0.0 040 23
719 0 349 372 2.500 2.300 $+000 1.000 0.0 0.0 23
720 0o 350 373 2500 2500 50000 1.000 0.0 0.0 23
721 o 331 37s 2.500 23500 5000 1.000 0.0 0.0 23
22 ] 3rs 2500 2.500 35.000 1.000 0.0 0.0 23
723 0 383 J37e 2.500 2.300 54000 1.000 0.0 0.0 23
~ 724 0 364 377 20500 2500 $.000 1000 Oe0 0.0 23
728 o 378 2.9500 2500 3,000 1.000 00 0.0 23
726 0 356 2379 2.%00 2500 5,000 1.000 0.0 0.0 23
27 0 387 300 20500 2.%500 $.000 1.000 0.0 0.0 23
728 o 358 3Jot 2.500 2300 $.000 1,000 0.0 0.0 23
729 o 399 12 2.500 2.500 54000 1000 0.0 0.0 23
730 0 360 3083 209500 2500 $.000 1.000 0.0 0.0 23
731 o I 20500 24500 $.000 1+000 0.0 0.0 23
732 0 M2 388 2,500 2-500 S.00v 1,000 0.0 0.0 23
733 o 33 386 2.800 2.900 $-00 1.200 0e0 0.0 23
734 o Jes 387 20800 24300 5,000 1,000 [- 2] 0.0 23
738 ] 3¢8 2.8500 +300 $.,009 1,000 0.0 0.0 23
736 o 337 398 2.-800 2500 $.000 1.000 0.0 0.0 23
7597 Q e 392 2500 20500 3.000 1000 0.0 0.0 23
730 o 370 303 2.800 2.500 5,000 1,600 0.0 0.0 23
739 ] 1 2,500 20500 $.000 1.000 0.0 0.0 23
740 0o 372 308 20500 20900 5,000 1,000 0.0 0.9 23
ra1 o JI73 396 2.800 2500 9000 1,000 0.0 0.0 23
742 0 378 397 2500 26300 S.000 1,000 0.0 0.0 23
743 0 378 308 2,800 e300 3,000 1.000 0.0 0.0 23
T84 0 376 1399 2,800 2.500 $.000 1000 0.0 0.0 23
748 0 377 a00 20800 2.%00 $.000 1,000 0.0 0.0 3
746 0 378 4eo01 2.800 2.300 3.000 1.000 0.0 0.0 23

787 0 379 e02 2,800 2500 5.000 1,000 0.0 Ne0
748 Q@ 300 403 2.509 208500 $.000 1000 0.0 ‘ol 23
769 0 1 408 24500 2800 8,000 1,000 0.0 (<0 23
790 0 408 F 20300 S.000 1.000 0.0 (.0 23

[N W S

aiulll
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C.4. Output (continued)

®0e CONMMNECTOR (INTERFACE) DATA oes

% XYY NO)1 NOD2 o1 1CIx) o21Ctx) APEA(X) DCSx(K) DC SYix) OCSZI(K) I-Bn
s o 383 406 2.500 2+.500 S.000 0.0 0.0 23
752 0 384 ao07 2+.500 2,520 S5.09%9 0.0 0.0 23
783 0 383 408 2+.500 2.3500 S.0C" 0.0 8.0 23
754 D 386 409 2.500 2,500 5.000 0.0 0.0 23
788 9 387 al0 2.500 2.300 35.000 0.0 0.9 23
36 o 388 A1l 2.500 2,300 S5.000 0.0 2.0 23
787 o 391 al1s 2.500 2.300 S5.000 0.0 0.0 23
758 o I92 a1S 2.500 2.500 5.000 0.0 30 23
759 6o 393 alé 2.500 2500 S.000 0.0 9.0 23
760 0 JI9& ayr7 2.500 2.500 5.000 0.0 0.0 23
763 o 393 asl18 2500 2,500 5.000 0.0 0.0 23
762 0 X6 419 2.3%00 2.500 5.000 0.0 0.0 23
743 9 397 a20 2.390 24300 $5.000 0.0 0.0 23
764 0 398 s21 2+500 2,500 5.000 0.0 Q.0 23
765 0 399 a22 2.500 2.%00 $.000 0.0 0.0 23
766 0 400 423 2.500 2.500 5.000 0.0 0.0 23
787 0 401 42s 2500 2,500 $.000 0.0 0.0 23
768 0 402 A25 2.500 2,500 $.000 0.0 0.0 23
769 O 403 426 2500 23500 $.000 0.0 0.0 23
770 0 4048 427 2,300 2,500 3.000 0.0 0.0 23
771 O 405 428 2.3500 2.%500 $.,000 0.0 0.0 23
T2 0 408 429 2050 2.500 3.000 0.0 0.0 23
773 0 407 Aa30 2.300 243500 S5.000 N.0 J.0 23
774 0O 408 4a31) 2.500 2.500 3.000 Q9.0 6.0 23
T7S 0 409 432 2.500 2,500 S .000 0.0 0.0 23
776 0 410 433 2.,3500 2,300 5.000 0.0 0.0 23
1444 0 431 434 2300 2,300 3.000 0.0 0.0 23
778 0 418 417 2.%500 2.500 5.000 0.0 0.0 23
779 0 455 438 2.500 2.300 S .000 0.0 0.0 23
780 0 416 4239 2.300 2,500 3,000 0.0 0.0 23
781 N 417 aso0 2,%00 2,500 3.000 0.0 0.0 23
TR2 0 4168 44} 203500 2.300 S.000 0.0 0.0 23
793 0 419 482 20500 2.500 3.000 0.0 0.0 23
T84 0O 420 443 2500 2.300 $.000 0.0 2.0 23
78% 0 A21 4as 2.300 2,500 3.000 0.0 0.0 23
7886 0 422 445 2.500 2.%00 S5.000 0.0 0«0 23
787 0 A23 ase 2.%00 2.3500 $.000 0.0 0.0 23
7688 0 428 4aa?7 24500 2,500 $.0C0 0.0 0.0 23
7689 G 423 4Aap 2.500 2,500 3.000 0.0 0.0 23
790 0 426 449 2.500 2,500 S5.000 0.0 9.0 23
791 0 427 &350 2+50C 24500 S.000 0.9 0.0 23
792 0 428 431 20500 2,%00 %.000 0.2 0.0 23
793 0 429 452 2.500 2.500 $.000 0.0 0.0 23
794 0 420 433 2.500 2500 $.00n 0.0 0.0 23
798 0 431 434 2.%00 2.500 5.000 0.n 0.0 23
796 0 432 435S 2500 2.500 $.000 0.0 0.0 23
797 0 433 aSe 20500 2.500 5.000 0.0 0.0 23
798 0 434 asS7 2.500 2.%00 $.000 0.0 0.0 23
799 0 A37 460 2.500 2.500 $.000 «0 0.0 23
800 0 438 461 2,00 2.5%500 3000 0.0 %.0 23
801 0O 439 a62 243500 2.%500 S.c00 0.0 0.0 23
802 0 440 463 2.500 2.500 5.000 0.0 0.0 23
803 O 44l 46e 2.500 2,500 5.000 0.0 0.0 2
804 0 442 465 2500 2500 $.000 0.0 0.0 23
805 0 443 a0 203500 2+.500 3.000 0.0 0.0 23
106 0 444 a7 2.5%500 2.500 5.000 0.0 0.0 23
807 O 448 e 2500 24532 S$.000 0.0 0.0 23
808 0 A6 469 2.500 24500 5.000 0.0 0.0 23
809 0 447 a70 2.%00 2+500 $.000 0.0 0.0 23
e10 0 4.8 471 2.%00 2.%00 $.000 0.0 0.0 23
a1t 0 449 272 2.500 ?2+500 $.000 0.0 0.0 23
812 0 <5 aT3 2,500 2,500 S.000 0.0 0.0 23
813 0 453 4A7a 2.500 2.500 50000 0.0 0.0 23
14 0 452 7S 2.%00 20300 S .000 0.0 0.0 23
e1s 0 433 476 2500 2500 5.0%0 2.0 0.0 23
(1% 0 454 aT7 2.%00 24500 %.000 0.0 0.0 23
817 0 458 478 2.500 2.%00 5.000 0.0 0.0 23
e1s O 456 79 2.%500 2.59%0 $5.000 0.0 0.0 23
819 0 437 a80 2.500 20500 $.000 0.0 0.0 23
820 0 480 83 2500 2+500 $.000 0.0 0.0 23
21 O 461 aBa 24500 24500 5.000 0.0 0.0 23
822 0 462 483 2.500 2+.500 3.000 0.0 0.0 23
23 0 463 s86 2500 2.%500 $.000 0.0 0.0 23
o2s 0 468 407 2.500 24500 $.000 0.0 0.0 23
023 QO 463 ab8 2.%00 24500 $.000 0.0 0.0 23
826 0 466 489 2.%00 2.%00 S.000 0.0 0.0 23
[ <34 0 467 »90 20500 2,500 3.000 0,0 0.0 23
826 0 468 491 2.%500 2.300 3,000 0.0 00 23
829 0 460 492 2500 2 .500 $.000 0.0 0.0 23
830 0O 470 493 2.500 2.300 50000 0.0 0.0 23
831 0 471 49s 2.500 2500 $.000 0.0 0.0 23
a32 0 AT2 49S 20800 2500 3$.000 0.0 0.0 23
a33 0 473 496 2.500 2300 5.000 0.0 00 23
834 0 AT 497 2+500 2.500 5.000 0.0 0.0 23
ads 0 473 a9e 20900 20500 $.0%0 0.0 0.0 23
e3¢ 0O A6 492 24500 2.300 5.000 0.0 0.0 23
837 0 477 S00 2+500 =500 3,000 0.0 0.0 23
30 0 478 301 2%00 20500 S.000 0.0 0.0 2)
39 0o 479 302 2.300 23500 5.000 0,0 0.0 23
840 0 480 803 2.%00 2.5%00 50000 0.0 0.0 23
gat 1 23 2 2.500 0.0 34000 -1.000 0.0 ]
a2 1 (1] (3] 2.300 0.0 $.000 ~§+000 0.0 1
843 1 [-64 68 2800 0.0 3,000 ~1.,000 0.0 1
[ 334 1 92 o1 2.500 0.0 S.000 =-1.:9% 0.0 1
843 1 1185 114e 2.500 0.0 S.000 -3¢y 00 0.0 1
046 1 138 137 2+500 0.0 5.200 1.000 20 1
847 1 163 160 20500 0.0 %.000 -1.000 0.0 1
848 { 184 1063 2.500 0.0 3.000 ~10000 0,0 ]
849 1 207 206 24800 0.0 5,000 -1.000 0.0 ]
830 1 230 229 24500 0.0 8600 “1.000 0.0 J
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C.4. Output (continued)

589 CONNECTOR (INYERFACE) OATA

K xFYpP NO>: NOD2 ICiK
8s1 1 253 252 2.500
32 1 276 275 2500
833 § 299 298 2.500
asa 1 322 32 2.500
ass 1 S 3as 2.500
aseé 1 38 367 2.500
asy 1 ¥ 390 2.+500
858 1 a1sa 212 2.500
oSy 1 437 a3s 2.500
880 1 464 4SS 2. 506G
a6l 1 883 a82 2.500
862 1 a3 505 2 500
863 1 48a 50e¢ 2.500
864 1 488 So7 2.500
863 1 484 S08 2 .500
8¢S 1 487 509 2«500
867 1 e88 Si0 2,500
asa 1 489 S1} 2500
669 1 #90 512 2.%00
er0 1 491 S13 20500
- 34 1 492 Sis 20500
a7v2 1 493 Sis 2.500
873 1 494 Si¢ 2.500
[ 34 1 95 17 2.500
ars 1 496 Si18 20500
[ x( 1 497 519 2.%00
arry I 498 S2a 2.500
87s 1 499 S21% 2,502
ar9 1 9S00 S22 2,500
a80 1 Sor S23 2.500
[ 23] 1 %02 52 2,500
882 1 S0 525 2,500
[ 3.2 1 23 1 2.500
608 1 2a 2 2500
ses 3 2% 3 2.500
a8s | 2¢ : o500
[-$.34 1 2F 5 2.500
ses ] 28 & 2.500
[3.3.4 1 29 7 2.200
090 1 30 8 2.500
891 ) 3 9 2.500
892 1 32 1 X ] 2.50)
893 1 33 11 2.500
B94 1 3a 12 24500
89s 1 3s 13 2.500
896 1 36 14 2.500
a97 1 37 1% 2.500
898 1 3s [ X3 2.500
899 1 39 17 2.500
900 1] 40 18 2.500
901 1 a1 19 20500
902 1 42 <0 24300
903 1 43 2 2.300
904 3 43 44 2500
90S 3 (33 [-34 2.500
906 3 a9 90 2.500
907 3 12 113 22500
908 3 123 136 24500
9209 3 t98 159 24300
910 3 161 182 2500
211 3 204 205 2+500
o112 3 227 228 2,500
913 3 230 231 2.500
914 3 273 27s 24500
213 3 296 297 2500
916 3 319 320 2500
917 3 342 243 2.900
910 3 365 366 2500
19 3 368 389 2500
920 3 411 M2 2.300
21 3 Aa3s 43S 2,500
922 3 437 eS8 2500
923 S 400 493 2500
%28 3 803 S 24500

P08 LISY OF GIVEN-FLOW CONNECTORS e®
904 903 9046 907 9086 909 9lO0

920 921 922 923 926

e

.
oL

110
DA L) AREAIK) oCSxix) oC Sv(x)

0.0 £.000

0.0 5000

9.0 S.000

0.0 5.000

0.0 5.000

0.0 S5.000

0.0 5.900

0.0 5.000

0.0 5.000

G0 5.000

0.0 5.000

0.0 %.000

6.0 3.000

Qo0 5.000

0.0 3$.000

0.0 5.000

0.0 5.000

3.0 %$.000

0.0 5.000

0.0 5.000

0.0 5,000

0.0 5.000

0.0 S.000

0.0 5.000

0.0 35.000

0.0 5.000

0.0 5.000

0.0 54000

0.0 %.000

0.0 5.000

0.0 £.000

0.0 5,000

0.0 5.000

0«0 5.000

0.0 3.000

0.0 5+000

0.0 S5.000

0.0 5.000

0.0 %$.000

0.0 %.000

0.0 5.000

Q.0 5.000

0.0 $.000

0.0 S.000

0.0 S5.0006

0.0 S .000

0.0 5.000

0.0 5.0C0

0.0 5.000

0.0 $.000

0.0 $.000

0.0 S.000

0.0 5.000

0.0 $.000

0.0 S.000

0.0 $.000

0.0 S .000

0.0 $.000

0.0 $.000

0.0 $.000

0.0 $.000

0.0 $.,000

0.0 $.200

0.0 S+000 1.000
0.0 $.000 1.000
0.0 5,000 1.000
0.0 $.000 1,000
0.0 3,000 1,000
0.0 S.000 $.000
0.0 S.000 1,000
0.0 S.000 1.000
0.0 5.000 1.0°0
0.0 5,000 1.000
0.0 5.000 1.000
912 913 914 915 916 917 918 919

OCSZIN) (4qEm

9.0
9.0
0.0
.0
0.0
0.0
0.0
0-0
0.0
0.0
0.0
0.0
0.0

L R Y SRR Y Y

v

e e

o
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C.4. Output (continued)

80 PRESSURE OISTRIBUTION AT TINE a 0.0 ces

1 F s ) § 1

1 0.0 3 'y s

.4 0.0 [ 4 L d 10

[ 34 0.0 13 14 18
16 0.0 18 |3 20
18 [ . X 23 26 23
26 [ 2% ] 28 29 3
33 [ 31 4 3 3ja 36
» 0=-0 30 39 [ 4
st 0.0 ey Pt
o [ 1.4 40 [ ™
N 0.0 33 [+ 3
E ) [ 2.4 9 &0
[ )] 0.0 63 3
[ -3 0.0 [ ) 70
”n 0.0 3 s
6 9.0 e se
(1] 0.0 83 as
6 0.2 L3 20
o1 0. € *3 P+
% 0.0 99 100
101 0.0 103 109
106 0.0 108 110
11t 0.0 13 118
| 313 8.0 118 120
12 0.0 123 129
126 0.0 128 130
n 0.0 133 138
136 0.9 13 180
181 [ ] 143 148
146 0.0 160 180
19 0.0 183 138
156 0.0 1858 160
163 0.0 163 168
166 0.0 160 70
17 0.0 173 178
176 0.0 17¢ 180
101 0,0 103 11
106 0.0 188 190
(34} 0.0 193 193
196 0.0 198 200
201 0.0 203 203
2006 0,0 200 210
21t 0,0 213 216
216 0.0 210 220
221 0,0 223 228
e 2.0 228 2
2n 0,0 233 238
236 0,0 238 200
201 0.0 243 266
246 0.0 2640 250
251 0.0 243 208
2%6 0.0 298 260
261 0.0 263 268
266 20 209 270
271 0,0 27 278
276 0,0 276 200
201 0,0 203 208
206 0.0 268 200
291 0.0 293 208
296 0.0 298 309
301 0.0 303 300
308 [ J 308 310
3 0,0 ns ns
316 | 2% ] 310 320
321 0,0 323 328
32 Ne® 320 330
n 9.0 333 398
336 8,0 33 360
341 0.0 363 36
386 0,0 340 k1]
391 0.0 383 »s
386 0,0 380 360
361 0.0 363 308
366 0.0 368 370
m 0,0 37s 378
3Te 0.0 370 200
30 0.0 303 »s
306 0.0 388 »0
391 0, 9 303 F4*1
o6 0.0 300 400
401 0.0 403 408
406 0.0 400 410
Al 9.0 al3 18
sié 0.0 s 420
e21 0.0 423 .28
s 26 0,0 420 430
an 0.0 33 438
36 9.0 438 840
441 0.0 443 L
446 0,0 440 480
a91 0,0 483 498
[ ] 0,0 80 440
(1] 9.0 863 468
466 0.0 460 70
[ 34) 2.0 er3 [ 34 J
a76 0,0 70 .00
a0 9.0 403 o8
406 0.0 488 490
491 0.0 93 Po44
a9 0.0 498 800
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C.5. Output (continucd)

CONT 1%SED
t [  § r 1 4 L4 | §
se1 G ® 502 [ 2%} s63 Ses 0.0 S03
S8 0.0 507 0.0 S08 S09 0«0 sie
' s 0.0 si12 [ X = s13 Sia 0.0 Si1S
sie 3.0 1284 0.0 S8 319 0.0 320
s21 0 S22 0.0 s23 324 OB 329
S8S U-VEL AY TINE = 0.0 [ 311 4
4 L4 | § 1 [ 4 [ 4
[} 0.0 2 3 Oe0 S
[ 0.0 14 [ ] 040 10
11 0.0 12 13 0.0 19
16 0.0 1 3.4 0.0 10 0.0 20
21 0.0 22 23 0«0 23
2% 0.0 27 20 00 30
M 0.0 32 33 00 33
36 0:0 37 38 0.6 40
et 0.0 a2 a3 0.0 43
b Ce O AT 40 0.0 s0
S. 0.0 52 33 0.0 s
56 0.0 14 S8 [ 79 ] 60
o1 0.0 62 63 0.0 (3]
&6 0.0 67 (4 0.0 70
73 0.0 T2 kel 0.0 78
14 0.0 ” 70 00 [ J]
[ 1} 0.0 2 a3 0«0 [ o3
[ - 0.0 or as [ X8 J 20
L ) 09 o2 93 0.0 93
o 0.0 [ 34 () 00 10
10 0.0 102 103 0.0 100
106 0.0 187 108 040 110
] 0.0 s 13 9.0 s
116 0.0 17 '] 0.0 120
[ ¥ 1) 0.0 128 23 0.0 .29
1% 9.9 127 20 00 2
13 0.0 132 3 0.0 13
13 0.0 137 38 0.0 L
143 0.0 162 43 0.0
146 0.0 147 0 00
181 0.0 113 s3 0.0 b
186 0.0 157 50 0.0 1.0
160 0.0 ‘e2 63 0.0 163
168 0.0 1134 [ o 0.0 170
mn 0.0 184 7 Qo0 178
(343 0.0 1S 44 70 0.0 109
101 9.0 102 0.0 108
106 0.0 87 000 129
191 0.0 192 0«0 1993
196 0.0 197 178 0.0 200
201 0.0 202 203 0.0 208
208 0,0 207 208 0.0 210
211 g.,0 22 213 0.0 215
216 0.0 217 218 0.0 220
an 0,0 722 223 0.0 2293
226 0.0 227 220 0.0 230
25 0.0 232 233 0.0 238
236 0¢0 2 238 0.0 260
261 0.0 202 243 0.0 248
246 0.0 207 240 040 2890
231 0.0 202 283 0.0 285
286 0,0 287 250 0.0 260
261 Ged 208 263 0.0 208
266 0.0 207 268 0,0 270
27 040 272 273 0.0 278
276 0.0 277 27¢ 0.0 280
201 0.0 202 203 0.0 208
2808 0.0 207 280 0.0 290
" 0.0 292 293 0.0 2086
296 0.0 297 298 0.0 300
308 0.0 2 303 0.0 303
306 0.0 307 308 0.0 310
311 000 e n3 0.0 8
e 0.0 nr 31e 000 320
2 0.0 322 323 0.0 328
386 0,0 %7 320 0.0 330
331 0.0 332 3 0.0 338
336 0.0 337 338 0.0 340
Jor 0.0 3402 343 0.0 348
348 0.0 37 3a0 0.0 380
I8 0,0 302 383 0.0 388
386 0.0 387 380 0.0 30
361 0.0 2 363 0.0 Jos
366 0.0 367 360 0.0 370
mn 0.0 3z 373 000 378
ve 0.0 k344 37 0.0 300
301 0.0 302 303 060 308
306 0.0 »7 300 0.0 90
391 0,0 »e 393 0.0 9
396 0,0 37 0.0 3% 0.0 400

Vit dv A e

- el

r
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£.4. Output (continued)

€ONT INVED
1 F 1 F I F | 4 ¥ 4 L
402 0.0 403 406 [ sl
(Y 1 4 0. & 408 409 ale
a2 0.8 413 414 a3
(3124 0.0 410 419 20
22 0.8 23 a2s 23
427 0.0 428 A29 430
432 [ o3 433 434 35
(314 0.0 438 439 440
<82 0.8 443 sas 843
(Y34 0.0 aa8 a9 ase
452 0.0 433 458 453
4357 G 0 ass 439 L i d
462 0.0 463 464 463
[ 34 [ 2X J Lo Y 479
72 [ 2 arl ars ars
1344 0.0 a8 a9 89
482 0.0 403 484 48S
(o34 0.0 408 409 49
492 0.0 493 496 493
497 0.0 .00 89 300
302 0.0 503 5648 Ses
507 0.0 508 b ad s10
sSi12 0.0 13 S16 s
L3124 0.0 s168 Sie S20
522 €0 523 sS24 323
*8s V-VEL AT VINE » 0.9 L il d
1 ¥ [ § F 4 F | § F | § r
1 0.0 2 (-2 ] 3 0.0 L 0.0 S 0.0
-3 0.0 b4 0.0 8 0.0 ° 0.0 10 0.0
it 0.0 12 0.0 13 9.0 18 2.0 13 0.0
16 0.0 17 0.0 (%] 0.0 19 0.0 20 -0
2t 0.0 22 0.0 23 .0 24 0.0 23 00
26 0.0 27 0.0 20 ¢ oC 29 0.0 30 0.0
n 0.0 32 0.0 33 2e O 38 0.0 3s 0.0
3 0.0 3r 0.0 s Je O 3 0.0 40 (.21 J
a1 0.0 a2 0.0 3 J.0 .8 0.0 43 0.0
6 0.0 [LX4 0.0 ad 0.0 49 0.0 30 0:0
S1 0 O 52 0.0 s3 Q.0 ss 0.0 ss 0.0
0.0 114 0.0 0.0 39 0.0 . 0.0
61 0.0 62 0.0 63 0.0 648 0.0 [ 2] 0«0
46 g.0 (34 0e O 68 0.0 69 0,0 70 0.9
14 0.0 T2 .0 73 0.0 74 0,0 8 0.0
76 0.0 L 44 0.0 78 0.0 79 0.0 o0 0.0
a 0.0 be 0.0 83 0.0 s 0.0 3 0.0
0.0 [-34 0.0 .3 0.0 [ 34 0.0 90 0.0
91 0.0 2 0.0 93 0.0 98 0.0 25 0.0
% 9.0 o7 0.0 Lo d 6.0 99 0.0 100 060
101 0. 102 0. 0 103 0.0 104 0.0 108 0.0
106 Qe 107 0.0 108 0.0 109 0,0 110 0.0
118 0.0 152 0.0 113 0.0 118 0.0 s [ 23 ]
ite 0.0 1.7 0.0 1108 0.0 119 0.0 120 0.0
121 0.0 122 00 0 123 0.0 124 0.0 125 0.3
f28 0.0 127 0.0 128 0.0 129 0.0 130 000
138 0.0 132 0.0 133 0.0 138 0.0 133 00
136 0.0 137 0.0 13 0.0 139 0.0 140 0«0
141 0.0 142 0.0 143 0«0 184 0.0 148 6,0
146 0.0 147 0.0 148 0.0 149 0.0 180 0.0
195t 0.0 152 0.0 193 0.0 1846 6.0 [ 3-1 [ 2]
156 0.0 [E 34 6.0 158 0.C 139 02 160 0.0
[ 3] 0.0 162 0.0 162 0.0 164 0.0 163 0.0
166 9.0 187 0+ 168 0.0 169 0+d 170 0.0
[34] 0-0 172 [- 2N ] st e 0.0 (343 0.0 178 0.0
1343 0.) 17y 0.0 170 0.0 179 0.0 100 0.0
101 0.0 102 0«0 ial 0.0 184 0.0 108 0.0
186 0.0 134 0.0 188 0.0 189 0.0 ) 000
191 0.0 192 0.0 193 0.0 194 0.0 198 0.9
19 0.9 197 %0 190 0.0 199 0.0 200 0.0
20t 0.0 202 0e 0 203 0-0 204 0.0 203 0.0
206 0.0 207 0.9 200 0.0 209 0.6 210 Ce®
211 0.0 212 0.9 213 0.0 216 0.0 ns 0.0
216 0.0 217 (23] 210 0.0 219 0.0 220 6.0
a1 0.0 222 0.0 223 0.0 224 0.0 228 0.9
226 0,0 227 00 220 0.0 229 Q.0 0e0
23 0.0 232 0«0 233 0.0 234 0.0 238 [
236 0.0 237 0.0 238 0.0 239 0.0 240 0.0
241 9.0 242 00 243 0.0 2604 0.0 243 0.0
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C.4. Output (continued)

CO4T INUVED

1 L t K
s 0.0 252 0.0
258 0.0 v 0.0
2061 0.9 282 0.0
8.0 267 N.0

E 14 8.0 272 C. 0
276 0. 0 277 0.0
201 0.0 282 0.0
W6 0.0 287 0.0
0 0. ® 292 0.0
296 9.0 297 0.0
301 0.0 302 0.0
306 0.0 307 0.0
n 0.0 312 0.0
36 0.6 n?v Q. N
321 [ 21 ] 22 Qe 0
0.0 327 0.0

n .0 332 0.0
0.0 337 0.0

341 0.0 342 0.0
0.0 a7 [ 2X §

35 0.0 3s2 0.0
0.0 asr 0.0

361 [ 2 ¢ 362 0.0
Q.0 k34 [-2X 4

n 0.6 Ir2 0. ¢
376 0.0 rr 0.0
3 0.0 32 0.0
0., 0 k34 0.0

391 0.0 o2 0.0
396 0.0 37 0. C
401 0.0 402 0.0
406 0.0 407 0.0
411 0.1 a2 0.0
416 0.0 a7z 0.0
21 0.0 422 0.0
426 0.0 427 0.0
3N 0.0 432 [ 2]
436 0.0 437 0.0
a8l 0.0 442 0.0
486 N.0 (334 0.0
A% 3.0 452 0.0
458 Je O [3-14 0.0
461 0.0 2 0.0
A56 0.0 [ 234 0.0
a7y 0.0 ar2 .0
476 0.0 [ 344 0.0
481 0.0 -2 0.0
406 0.0 487 0.0
491 8.0 492 0.0
496 0.0 497 0.0
sot 0.0 502 0.0
506 0.0 so7 0.0
S11 0.0 e 0.0
Sis 0.0 E1%4 0.0
s21 0.0 S22 0.0

114
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C.4. Output (continued)

ste PRESSURL DISTRIBUTION AT TINE = 0.144000 04 e
t e I F 1 F | 4 F t [ 2
|3 0.67230-01 2 0«67910~-01 3 0.68710-01 L 046940001 S G- 69701
6 0« 6936D0-01 14 0+ 6869001 e 0.67020-01 o 0.64460-01 10
1" 036540~01 12 0. 51230-01 13 0.431 10-01 14 0+38200-01 13 0.30410-01
16 0+21340-01 17 0+ $645D-02 18 ~0,71330-02 19 =0.40900-0. 20 -~0.10340 00
21 -0.41300 00 2 0.6743)-01 22 0.57340-01 24 0 +A7880~01 2% 0.68390~ 01
2 0. 69030-01 27 0.69230-01 Fiq 0.68920--01 29 067986001 30 20—~ @
n De63622-G1 32 0+ 60120-0% 33 0.55700~-01 34 0+35040D-01 33 44210-01
36 Ne.37T120-013 37 Oe 26860-01 38 0.18820-01 30 0+52840~02 40 24360~ 01
41 -0.5154D0-01 42 =001087 0O 43 -0.20330 00 44 —~0.2237C 00 as 0.66760~-03
[, 0. 6679001 L34 Oe 67310-01 48 0.67750~01 49 0 +.68060-08 S0 9.68030- 0%
St 0.67520~01 52 0+ 65639001 53 0.64520-01 2.3 0+5°840-01 55 0-38290-01
6 03387001 34 O+« 48600-01 S8 0.42%500-01 s9 0+35500-01 60 0.27760- 03
1) 0+16820-01% 62 0. 8026D~-02 63 -0,89670-02 64 -~0.24350-03 S -0.3027-08
-0+ 84 1 67 ~0.37650-01 68 0+66030~01 [-34 €+66200~01 k4 «66840-018
T 006725001 T2 0. 67482-01 73 0.6733D-01 74 720-01 0.65480-~01
76 0. 63530-01 344 0« 60 760-01 78 0.5716)-01 9 0.52710-01 80 0.47460~08
el O 41500-01 82 Oe 3490001 a3 0+277%5D0-01 a4 9.20120~01 [ & 0.118%0-01
[ 0« 3385002 AT ~0.63640-02 88 -0.71670~-02 89 ~0.14630-01 o0 0.16820~-01
91 0.65420-01 22 0. 65700-01 93 0.066450~-01 °4 0 .65880—01 o3 06703001
96 00 66640~-01 97 0.66310-01 °8 0.64770-01 °9 06269001 100 0059610~ 01
101 0+56100-08 102 Oe 51 370-01 103 0.46320-01 106 0.40500—-01 108 0.34310~-01
106 0« 28000-01 107 0. 21 91D-01 108 0.56260-01 109 0.12090~01 110 0.04970~02
111 0+ 13900-01 112 0+ 1697D0-01 113 0.38410-01 i1s 0.63090~-01 3% 4 0.,63420~-01
1ne 06524001 117 0.6667C-01 118 0.66810-01 112 0,688 10~-01 120 3+.65680-01
128 0. €41 90-01 122 00 61 96D~01 123 0.56920-01 124 0+95040-018 128 0.,30360-0i
126 Q. 4304001 127 Oe W27D-01 128 0+33390~01 129 0.27780-01 130 0.,22920- 08
| 1 0¢ 13270~01 132 00 1763)-01 133 0.17970-01 134 0+.253580-01 138 0.32670-0%
136 0.47540-01 137 00 65080~ 01 138 0.65430-01 139 0.,66250-01 140 O« 60-01
tal 0+66720-01 142 00 66320-01 143 0+63360~01 144 0.,63720—-01 145 0.68300-01
146 Oe 53504001 147 O« 3920-01 148 0.495020-01 149 0.,43510-01 180 0+.37680-01
191 0.3194D-01 152 0« 25770-01 153 0+22760-01 15s 0.20420-01 158 042032001
186 0. 22500-01 187 0+30540-01 138 03879001 159 0.493520~01 160 0.65413-01
1€1 0. 6375D0~01 162 0. 66510~ 01 163 0.66850-01 164 0.,66820~01 169 0.66300-018
166 O- 631 80-01 167 0. 63360-01 168 0.63730-01 169 0.57210~01 170 9.52800-03
| 34 00 4758001 172 Oe 43 770~ 01 173 0.35710-01 174 0.29890-01 173 0.24090-01
176 0.213%-~01 177 O» 19680~01 178 0.2044)-01 179 0.23520-01 180 0031 04301
101 036923001 182 0. 471 30-01 163 06608001 184 0.,66390~01 189 0.67040-61
185 0,67270-01 187 0.67123~0% 188 0+60470-01 189 0.65209~ 01 190 0.633190-01
194 0.60330-01 192 0.56530-01 193 0.51760-01 194 0.46160-01 193 0.39930-01
196 0. 33480-0% 197 0. 27360~ 01 1968 0.22220-01 199 0.,18800-01 200 0.17400-08
201 0.1868400-01 202 0,21730-01 203 0.28370-01 208 043631001 208 0.42240~08
2 0.67090-01 207 0, €7330-01 208 0.67630-01 209 0.,67930~01 210 0.67692~01
214 0,66870~01 212 0, 65446001 213 0+63290-01 214 0,60210-01 218 0.561 0~01
216 0.,31010-01 217 Oe A4 94D-01 218 0.38190-01 219 0.31190-01 220 0.2637-012
221 0,.19020~-01 2722 0. 15390~-01 223 0.13970-01 224 0.14880-01 229 0.18080-01
226 002416001 227 0. 31 200-01 2208 0.35780-01 229 0.58420-01 230 0.60600~01
231 0.608870-01 232 0,68830-01 233 0.560440-01 236 0.67560~01 235 0.66040-03
236 0,63740~-01 237 0. 60480-01 238 0+36150-01 239 0.50680-01 240 0.44180-01
248 0, 3682001 242 0. 29160-01 243 0.21660-~01 [ g 0.13710-01 245 Oell&aN-01
266 0.1000D~-01 247 0. 10722-01 248 0.13760-01 249 0.19370-01 280 0+254080-01
231 0,29770~01 252 0.70020~01 283 0.70100-01 234 0.70140-01 238 0+69980~01
2% 0.69470~01 257 0. €653D-01 258 0,6¢960-01 239 0.64390-01 260 0.61230-01
261 0.36720-01 26 *S0980-01 263 003403001 264 0.+38140-01 268 0.,27790~01
266 0,19730-014 267 0.12620-01 268 0.81%00~02 269 0.61330-02 270 065220+ 02
27 0.900%0~02 272 0r13140-01 273 0+16800-01 274 0.0 2758 0.7L790~01
276 0.71750-01 277 O« T1540~01 278 0.71230~01 279 07070001 280 0.6970N~01
201 0,66822n~01 2082 0. 6%690~01 203 0.€23550~01 204 0.57970~01 2895 0+5208D~01
286 0.44810~-01 207 Ov 36A90~-01 208 0.2758D-01 289 0.18840-01 290 0.11170-01
29 0.3¢.96D-02 292 0¢36400-02 293 0042270~02 294 0.74880-02 293 0+12520-01
296 0.2%5630-01 297 0429680-01 298 0«73380~01 299 0.734°.0-01 300 0.72960-01
30 0.72570-01 302 0. 72010-01 303 0.71130~-01 304 0+69720-01 308 0.67570-013
306 0,564400-01 307 O+ S997D~01 308 0.54100-01 309 0+46790—01 310 0038210-01
311 0.28860-01 32 Oe 19540~-01 33 0e11460-01 31 0+5880D0-02 ~18 0.36190-02
316 0,46940~-02 n’z 0. 87600-02 318 0+14320-01 e 0,23190-01 320 0«23700-01
32 0.73200-01 322 0« 74090~ 01 323 0.7423D~01 324 0.73770-01 323 0+73240-01
3206 0.72A80-01 327 O« 71 300-01 328 0.69430-01 329 0+.686660-01 330 0.626%0-0%
331 0.57200~01 332 0+ 50200-01 333 0,41780-01 334 0.32380-01 335 0.22000~-01
336 0.,44660~-01 337 0.88920-02 338 0070300-02 339 0.93090-02 340 0s,14890-01
341 0.21840-01 342 0 28272-01 343 0.26840~03 344 0.76480~-01 348 0.76040-01
340 0.735220~01 347 0.74720-01 348 0.74240-01 349 073685001 380 0.72740-0
s 0.7131D0-01 352 0,69080-01 353 0+68760~-01 354 0+61140-01 0.55010-01
386 0.47430~-01 3s7 O 38780-01 3se 0.29870-01 3%9 0.22010-01 360 0016390-01
361 0.13790-01 362 Qe 20180-01 363 0.28440-01 36a 0.38030-01 363 0.44200~-01
366 0.406870~-01 367 0. 77160-01 368 0.76710-08 369 0.75800-01 370 0.75200-01
arn 0., 74860~-01 372 0. 74420~-01 373 0.73800~-01 378 0.72820-01 37s 0.731260-01
3re 0.686870~01 377 0.65400-01 378 0+60670-01 379 08546001 »o 0,47730~-01
Joi 0.40540~-01 382 0034320-01 363 0+30460-01 384 0.31960~01 385 0039420-01
388 0,%153%0-01 o7 0,64892-01 388 0.7190D0-01 89 0.66060~-01 390 0.77270-01
3 0,76820~-01 92 0., 73910-~01 393 0.78J90-01 308 0+73000-01 398 0¢7480D-01
396 0.,74260~-01 397 0. T7T367D~01 398 0+72760-01 399 0.71330-01 400 0.,69220-01
A01 0,66290-01 402 0.,62540-01 403 0,58230-01 404 0+34080-01 08 0¢511 80~01
406 0,51020-01 407 0e 53 890-01 408 0+,£7960-01 409 0.86560-01 410 0.10620 00
el 0.11630 00 a2 0, 10660 00 413 0.76760-01 ale 0.76420-01 atlg 0.75590-01
416 0.73070-01 “7 0, 7464101 418 0+74300~01 419 0.73970-01 420 07381001
421 0.733150-01 422 0,7281D~-01 423 0,71640-01 424 0070540-01 428 0.69320-01
426 0.68340-01 a2y 0.,68290-01 428 0.70380-01 429 0.75990-01 430 86980-0;
431 0,10710 00 432 0, 13540 00 433 0.16630 00 434 018630 00 438 016940 00
436 0.75620~01 437 0« 75630-01 438 0:74960-01 439 Oe74410-01 440 0.7380%~01
441 0.73390~-01 482 0. 72 940- 01 443 0.,7254N-018 444 0.72190-01 448 0s71930-01
446 0.71870-01 [ 234 0472170-01 448 0,73180-01 A9 027869001 480 0080060-01
£33 0,88280-01 az 0. 10200 00 agx 0012340 00 (32 0015680 00 A88 0019980 00
4356 0.,23200 00 [3-34 0, 30000 00 488 0.26880 00 489 0¢74820-01 460 0.74080~-01
461 0,74300-01 062 0, 73870-01 463 0.72980-01 (-1 0e74210-01 468 Q+.714MT=01
(3.1} 0.70780-01 487 0.70180-01 468 0¢69790~01 449 0069620-01 470 0.70600~01
L34} G 720670-01 472 0, 76890-01 ar3 O,8488"-01 a74 0.97710-01 [ 34 0.11900 00
476 0.13230 00 ar7 0.20130 00 .78 0,26830 00 0344 0+36080 00 480 ATT790 00
.81 0.41960 00 482 0 784110-01 403 Ne74260-01 404 0«T3I70D=-01 483 0«72080-01
B8 0.,71800-01 48 O« 70640014 480 0¢69400-01 489 0.680 ot o9 0.,86790-
91 0+63620-01 92 0. 64 860-01 493 0088010-01 498 0.6687D~014 0.71730-81
496 0Osn1460-01 497 0,90730-01 498 0e12720 0O 499 0.17220 00 $00 0.23980 00
sot 0.33770 00 1< 0.80680 00 503 079783 00 508 0,70840 00 308 CeT6430-01
$06 0.7378%01 so07 0, 72800-01 son 0.,71630-01 309 007036001 s10 0+.69600~01
s 0.67540-01 S12 0.6601(0-01 s13 0.64330~01 814 0+63310-01 S18 0.62000~01
si16 0.63740-01 17 0.,687310~01 S18 0.78330-01 8.9 0.490480-01 320 0¢11640 00
%21 0.15900 00 522 0.22572 ao 823 0.32870 00 526 0.8282n 00 sas 096930 00
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C.4. Output (coantinued)

0% U-VEL AT TINE =

z [ | § 1 (4 | 4
(‘ 1 9.0 3 4 0.0 s
! & 0.0 8 9 00 10
i 11 0.0 13 16 0.0 18
k 18 0.0 18 19 0.0 20
28 0.0 23 28 -Qe302 o =
2 <~0.8647T-03 20 29 =0.91310-03 30 993
31 ~9.10427:-02 33 -9 +10800~-02 38 1
36 -4.133530-32 39 39 «D.34820-02 40 =-0.%
41 «0»13290-01 3 910000 81 a8 0.0
4 o. 04 o8 a9 -0.356440-02 S0 -0.74210-02
81  ~0.09280-02 83 S84 =0.11460—-01 $S -0.11630-01
e -O-II“D-OI 88 -0.11630-01 9 -0.12630-01 60 -0.15220-01
&1 300~91 &3 -o.mso—o 64 -0e.41210-01 s o.135120-01
o8 l.:u’ (1] 68 0.0 69 -0.11310-02 0 -0.538%)0-02
7T -0.10000-01 73 -0.18610-01 74 -~0.22050-01 7S ~0.24790-01
76 =0.26750-01 78 -0.28260-0t 79 =-0.27960-01 80 -0.27290-0t
01 ~0.26760-01 83 -0.29030-01 84 -~033270-01 83 -0.390640-01
08 <0.40960-01 68  0.89%590-0t 89 0.4452D0 00 20 0.10000 01
(1] 0.0 93 <~0.10620-01 94 -9.10360-01 98 -0.256%D-01
% -0,321%-01 8 ~0.42080-01 99 -9.48260-01 1800 -0.47090-01
101 ~0.47360-01 183 ~0.48030-91 188 -9.42040-01 [1 =0.40900-01
106 ~0.39900-01 1080 3838001 109 -9.27520-01 110 0e 18260-~01
1t 0. 16160 00 1n3 116 00 118 -0.54900-02
116 -0.16830-01 118 119 =9.44780-01 120 <-0.54370-01
121 -0.60440-0) 123 128 =9.67885D-01 I8 -0.6636D-01
1 ~0.63060-01 128 1 -0 +471 30~01 130 ~0.40440-01
131 -0.29%560-01 132 -0.38210-02 133 134 O.220 00 138 0. [+
13 0.10000 01 137 0.0 138 139 -0.23440-01 140 <-0e ot
141 =0.%50270-01 142 -0,614-01 183 0980-01 164 -0.78670-01 148 ~0.80270-01
186 =—0.87460-01 tAa7 -0, 88020-01 188 -0.68710-01 149 -0.80570-01 150 -0.72080-01
181 -0.6 152 -0. 51340-0 183 <=0.36790-01 154 -0.15270-01 18S 0.209¢D-01
196 0019840 00 1S7  0.2900D 80 188 0.66510 00 159 0410000 01 160 0.8
161 -9.,10730-01 162 =0. e 3163 -0.8696D-03 164 ~0.,62070-01 165 ~0.72300~-08
108 —8.8664D-01 167 -0.93900-81 168 -0.,10280 00 169 -0.1068D0 00 170 -J.10790 00
171 =0.1044D 00 172 =-0.97320-61 173 =-0.8636>-01 174 <~0.71730-01 178 ~0.53490-01
178 =0,30%520-01 177 0« 1304D-02 178 0.3540850-01 179 0.15250 00 180 0.3442) 00
181 00 70790 00 182 0. 10000 O1 183 060 184 -0.13190-01 188 ~0.35780-01
186 ~0.938400~01 187 -0.72570-0 188 -0.87610-01 189 -0.10060 00 190 =-0.11140 00
191 -9,11970 ou 192 =-0.1247D 00 193 <0.1257D 00 194 -~0.122190 00 195 -0.,1133% 00
198 <-0.99140-0 197 -0. 79890-01 198 -0.54630-01 199 =0,23140-01 200 0.1959N-01
201 o.oazlo-ln 202 0. 1936 00 203 0.39210 00 204 0.74220 00 205 0.10003 O1
200 =00 1S27D-01 208 -0.40660-01 209 ~0.62320-01 210 -0.81140-01

8.0 207
21 <0,9771D-01 212 -0.13220 00 213 -0.12460 00 218 ~0.13430 00 215 -0.14060 00
216 <=0.14240 00 217 <-0.13870 00 218 -0.,12870 OO 219 ~0.1116D 0O 220 -~0.87390-01

281 -0.98880~01 222 -0.16050-01 223 J¢36310~01 224 0-181130 00 225 023080 00
226 0s 83360 00 27 0. 75980 00 220 0.10000 02 229 040 230 -0.16820-01
I ~0.44200-01 232 ~=0.67290-01 233  -787230-01 234 -~0.1050D 00 238 -~0.12090 00
236 <=0.13480 00 237 ~0.34620 00 238 -« 1540D 00 239 ~0.1371D0 00 240 -0.15390 00
241 -0.14330 O 242 ~0.12410 00 243 -0.956820-01 2644 ~0.30220-01 243 -0.10320-01
248 O 'O‘.O-.l 207 0. 13360 00 248 0.20637D0 00 249 0+8699D 00 250 0.7931D 00
281 0010000 03 ase 0.0 233 ~0.17700-01 2354 ~0.46040-01 283 -0.69740-01
256 -0.90390-01 287 -0.10900 00 290 -0.126t0 00 2359 ~0.14150 00 260 <-0.15480 00
261 =0.,16430 00 2602 -0,16910 00 263 -0,16720 00 268 ~0.15690 00 268 =0.13660 00
266 =0.,10840 00 287 ~0.6261D-01 268 ~0.78040-02 209 0.61700~01 270 O.1%42- 00
271 0.28970 00 e 0. 864D 00 273 0.80960 00 278 0,10000 ©O1 278 0.0

276 -0.17780-01 277 -0, nm-on 2780 -~0.69490-01 279 <-0+.90230-01 280 -0.10930 00
281 -=0.12720 00 202 -0, 18400 00 2803 -0.185880 00 2084 <-0.1706D0 00 285 -0.1776D0 00
206 -0.1778D 00O 207 -0.188% 00 288 -0.188%0 00 2809 -0.11620 00 290 -0.6967D-01
291 -0.89330-02 292 O« 87780-01 293 0.16830 00 294 0230940 00 295 051720 00

296 0.81890 00 97 0. 10000 01 290 0.0 299 -0.16887-01 300 -0.43700-01
301 -=0,66310-01 302 -~0,8884D-01 303 -0.10860 00 304 -0.12410 00 305 ~0.18190 00
3068 -0.13583D0 00 307 -0.17220 00 308 -0.18160 OO0 309 -0.1844D 00 310 =-0.17812 00
311 -0.16020 00 312 -0.312810 OO 313 =0.79780~-01 314 -0.14650~01 s 0.68230-01
316 0.1733D 00 nr 0. 32210 00 310 0.53180 00 319 0.82660 00 320 0.10000 01}
3 0.0 322 ~0.15070-01 323 -0.393%0-01 324 -0.60200-~01 328 <~0079280-01%

3260 ~0.,97770-01 327 <-0.11620 00 328 <=0.13470 00 329 =~0.15280 00 33¢ -0.16820 00
331 -~0.18020 00 332 -0.18610 00 333 -0.18320 00 334 ~0.16860 00 335 -0.13920 00
336 -0.92430-01 337 -0.26130-01 338 0,40910-01 330 0417340 00 340 0+32500 00
341 2.53%70 00 342 0.82620 09 343 0010000 01 344 0.0 A4S -0.12420-01
348 -0.33130-01 347 <0.81470-01 348 -0.,68740-01 349 -0.835980~01 330 -0.10370 00
351 -0.12210 00 352 <0.140% 00 333 -0.13780 0O 384 -0.87220 00 388 -0.183130 00
386 ~-0,16280 00 387 -0,1730D0 00 3506 <~0.10880 00 389 -0.10600 00 360 -0,42070-01
361 0¢ 4876001 n2 0. 16000 00 363 0.31880 00 364 0.82890 00 348 0.81680 00
366 0,10000 01 387 0.0 368 ~-0.93770~-02 349 -0,268890~01 370 -0.40780-01
371 -0,55580~0) 372 -0, 7079D~0) 373 =0,86960-01 374 -=0,1003D 00 378 <~0.32230 00
376 =0,14020 00 377 -0.15640 90 378 -0.,16880 00 379 =0.1747D 00 380 <-0017090 00
36t <-0.15370 00 302 ~0.1189 00 3803 <~0.51880-01 384 0.22100~01 388 0.33870 00

306 0,28840 00 387 0. 94D 00 308 0.79680 00 389 0010000 01 390 0.0
391 ~0,37680-02 2 -0,17050-01 393 <-0,29170-01 394 =0,40090~01 s -~0.83280-01
~0,66830-01 »7 -0.8900-01 398 ~0.96310n-01 99 -0.11880 00 00 =-0.13220 00
401 ~0,14680 00 402 -0.18690 00 483 -0,159%0 00 408 =0,13100 00 408 <~0.126090 00
406 =0,81030-01 407 ~0.91921-02 400 009£940-01 409 0024390 00 410 0-45230 ¢0
el 0.76220 00 2 0. 10000 01 ‘413 0.0 818 =0,27020~-02 a41S -0.10070-01
416 <=0.18000-01 417 ~-0,26280-01 418 =0035160-01 419 =0,45200~-01 420 ~0.56750-01
421 ~0,6997D-01 422 ~0.88600-01 423 <=0.9994D-01} 4286 <~0,11490 00 423 ~0.12770 00

826 =-0.13580 00 4317 -0.1362D 00 428 <De¢1240D 00 429 -0.,98990~-01 430 -0.62340-01
431 0,46200-01 432 0,47890 00 433  0,37730 00 438  0.,70390 o¢ 438 0.30000 Of

436 0,0 437 ~0,8518530-03 438 <0,82430-02 439 =0.87440~02 a9 -0.13830-0%
481 <~0,18740-01 442 <=0.20730-01 443 <~0,31910-01 444 -0,40360~01 448 =-0.50770-01
448 -0,62390-01 447 <0, 74090-01 448 <~0.,07330-01 449 -0,90210-01 480 ~0.10830 00
481 =~0.1050.D 00 482 ~0.94810-.1 483 -0.,68130-01 454 -0,60120~02 489 0.98880-03
486 0.27247" 00 (3 14 0o 60SED O (3 1] 0010000 01 459 0.0 ~40 0+87790~03

L4
1 ~0.7652-03 688 -0.28200-02 463 =0.43770-02 464 -0,63440~02 465 ~0.06200-02
de T2 935501 467 -0.1807D-01 468 -0.19690-01 469 -0.28eud-0i 470 -0.3268-01

$e 004081001 472 <-0.49890-01 473 -0.56990-01 474 -0.€6620-01 478 -0.70210-01
o76 —0.e8280-01 oF7F -0.43290-01  AT8 0.11790-01 476 o:uuo 00 680 0.43780 00
o8l 0.10000 01 482 0.0 483  0,2032003 484 0.95060-0¢ 485 ~0-68020-04
S 01000 Ol $87 -0:30800-03 680 -0.49730-03 489 -0.68170-93 490 -0, 9e3en-03
398 -3:25390°02 492 -0.19310-02 493 -0.27820-02 49 -0.30160-32 498 -0.39260-0%
a0t C012870-02 497 -0.10380-01 498 <0.13440-01 499 -0.16420-C1 500 -O0.17880-01
801 -0.11210-01 802 0.2307-01 503  0.21660 00 506 0,10000 01 805 0.0
808 9.0 sof 0.0 808 0.0 809 0.0 s10 0.0
oEd o o o
[ d
sis 2.0 82 2.9 823 0.0 826 0.0 $a8 0.0

-
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C.4.
®ee V-VEL AT TINE =
1 F
) 0.0
& 0.0
it 0.0
[ 1] 0.0
&l 0.0
F ] 0. 35800-02
n 0.27690-01
36 0.50030-01
" Qo s 4290 00
a6 G 3414000
St 9o 2936001
Se 09440001
[ ] 0.186040 00
[ g 0« 991 TO-01
n 0.91290~-02
e 07442001
| 1] 546130 0%
% 0«21t 00
”l 2.9
2% O 3506001
101 012530 00
108 0« 20660 09
111 912420 00
1e 09:49300-02
i 0. 7104001
120 016930 00
in 920490 OO
13 00
161 0+ 24330~01
146 G+ 10780 B¢
151 9.1936D ¢
156 0.13120 60
16t 004243003
166 9. 4095001
|34 913760 60
1 34 0.1048D ©
10
108
191 [ 1
196 0.13360 €0
204 0.13220 00
206 0,0
211 0,23370~01
216 0 8554001
221 014770 00
229 9,84970-01
231 0.,23110-02
236 $,20680-01
2603 0090030-01
208 11330 00
281 0.0
z3e 0,31070-02
261 0.23030-08%
266 0081 720-01
F14) 0.56270-018
276 -0.,47170-04
201 -0.76740-02
9 0.,80410-02
291 0,358470~01
296 8 @
301 -0,67200~02
6 ~0.,32780-01
388 -0.,18180-01
18 0.,22300~-018
b+ 4) G0
320 <0,20650-01
331 <=0.72930-08
336 -0,30840~01
341 ~0,58130-02
346 =~0.,356310-02
MWL -0.67170-03
38¢ -0.12770 0O
36t <~0,78740-018
366 0.0
7 ~0.,20720-01
7% -0.82300 00
381 -0.19200 00
3086 -0,81630-01
1 <-0.56170-03
e -~0,64700-01
401 <~0.1989D0 00
406 ~0,29090
441 ~0,12290-01
418 ~0.13667-01
421 ~0.11020 00
a8 ~0.20070 00
431 ~0,27000 00
438 0.9
481 ~0.31230-01
446 ~0,16780 00
481 ~0.,36200 00
4868 ~0,196890 80
461 -0,10200-02
66 ~8.,482330-01
471 ~0,10330 00
476 <0,40370 00
401 0.0
488 ~0.17800-02
a9l <«0,27340-01
98 <~0.12860 00
801 ~0,33290 00
(-1 0.0
ot 0.9
S16 0.0
s Q.9

Output (continued)

0. 144900 84 ¢o8

0183 00
@e 1731D 00
[

9« 19760~01

-0« 3 720~01

=00 22810 00
’:o‘l” 00

-0. 8290D-02
=00 IN40D-01
-0. 16200 €0

3 PB4 1434 13w 14 B -E DS I

193

117

00
013310 00
8.0
0. 9T7430-02
0.40930-01
0.11300 00
0.59930-01
0.10420-03

z.gnm—ol
=0 17670~01

-0,82900-02
-0+48930-01
-0.785880-01
-8033260-01
-0.28110-01
=~0.,97230-01
~0.,12330 0
=0s80690~
~0.,58520-03
~0+81534D-01

~0.20860 00
=0.11170 0O
0.0

0.‘3750-0!
0.89740-08
9.0

0.11840-01

1
.oBISID-OI
0690600

0+1687T0D ..
g.loow o0

92200001
0.9997D-01

-0e16120~-01

0.0
-0 +37900—01
=-0.11040 00
=0+114%0 00
~0,22720-01
-0.63770~02
=0 .808 8D~ 01
~-0.17860 00
-g.ul'lo 00
.

=0020000 00
-8-363’0 (-

-0.17780- 018
20
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b3 °o°.

10 0.0
s 0.0
20 [ ]

23 O.12110-02
30 0+21760~01
3% 0.51 73001
40 Oel1300 00
43 0.0
- o] G.19600-01
o8 0+ 00690~01
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APPENDIX D
LISTING OF FORTRAN SOURCE PROGRAM

YEHe Ge Tey 198C. =ICHM: AN INTEGRATED COWPAF [MENT METHOOD FOR
NUMERICALLY SOLVING PARTIAL OIFFEENTIAL EQUATIONS™ ORNL-

CAK PIOGE NATIONAL LABOPATCRY. OAN PIDGE. TN, 37830

FOR ANY QUESTION, CONTACT CR. Ge T. YEH AT {615) S74-7285 OR
FTS 674-726S

THIS COWPUTER COOC IS AN EXAMALE OF ICM ALGORITHSM APPLIED TO
THE NAVIER-SYOKES EQUATIONS. ICM A" GORITHSM APALIED TO

ANY TYPE OF PARYTIAL DIFFERINTIAL FLJUATICHS CAN 8E COMNSTRUCTED
SIMILAPIL Y.,

FOR EXAMPLES, IT HAS BCEN APPLIED 0 CHANNEL FLOW AND TRANSPORT
PROBLENS TG OBTAIN CHNHYD AND CHNTPN, TC GROUNDWATEF FLOW ANO
TRANSPORT PRODLEMS TC OBTAIN FLOWCAS ANDO CHIMCAS. AND TO STORM
SURGE PROBLEMS. REFERENCES:

YEHs, Go Tos Co Co COUTANT . ANDO Jo L_FLEF, 1981, “CHNHYD: A C-aANLEL
HYDROOYNASIC MODEL FO? SINU ATING FLOWS IN A PIVER/STREAM NE (WORK™
OPNL - «QAX RPIDGE HATIONSA LABOPATOPY, OAX RICGE, TN, 37870

YEH, Ge Teoo Wo BROWMAN, Co C. COUTNAT, AND J. LEFLEP, 1981,
SCHNTRN: A CHANNEL TRANSPORT MOOEL OF SEDIMENTS ANDO CHEMICALS IN A
RIVER/STREAN NETBORK «* ORAL - s CAK RIDGE NATIONAL LASBORATORY,
CAK RIDGE. TN. 37820

YEMy Go Teoo Co Co COUTANT . AND J. (EFLER, 1981, "LOW AST

MULTI- YIMENSIONAL MYODEL (NG OF COUPLFD WATER AND THEF MAL vLCw THROU M
COMPLEX AQUIFER SYSTEMS,”™ O”PM -~ e CAK RIGGE NATIONAL LABCFRATORTY,
CAK RIOGE., TNe. 378130

CPOOKS, Eo Ace Go Te YEHs Coe C. COUTANT, AND J. LEFLER, 1981,
NCHEMCAS: MWL TI-CIMENSIONAL MODELING OF CHEMICAL TRANSPORY AND
TPANSFORMATION Ih COMPLEX MQUIFERP SYSTEMS," ORPML/TM—7564, OAK RIDGE
NATIONAL LABOPATORY, OAK RPIOGE, TN, 37820

YEHs Ge To AND Fo Ko CHOU, 1979, AN INTEGRATED CONP AR TMENT METHOO
(ICM) FOR STOPM SURGE ANALYSIS, TRANS. AMERICAN GEOPHYSITCAL UNION,
VOL. 60+ NC, 4C. P.0856.

IMPLICET REAL S8 (A-H,0-2)
REAL*A TITLE(20)

——————— PHI(N) = TOTAL POTEANTIAL OR TOTAL ENEFRGY Ff MN-TH COMPARTMENT
——wmee—— U(N) = X-COMPOMENT VELOCITY OF N-TH CCMPARTMENT

m————— V¥(N) = Y-COMPONENTY VELOCITY OF N-TH COMPARTMENT

————ee= W(N) = Z-COMPONENY VELOCITY OF N-TH COMPARTMFNT

———=— SURFIX P CENDOTES THE PREVIOUS TINE STEP

DIVMENS ION PHI(164).Ul(164),V(164),w(]64)
OIMENSION PHIP(164) ., UP(164),VP(i64) . .WP(154)

me—meee OVVY(N) = Y-COMPUNENT AOVECTIVE ACCFLERATION OF N-TH CIMPART,
——a——— OVVX(N) = X-COMPONERY ADVECTIVE /LCCELERATION GF N-Tr CCOMPART.
cem—me.m OVVI(N) = Z~COMPONERT AOVECTIVE ACCELFRPATION OF N-Twx CGMPART,
~=< -~ -~ PHELF)(N) = LOAD FUNCTION OF EGS. (L7) QR (25)

DIMENSION DVVX(168) ,OVVY(164)DVVZ(1€4):D(164)PHILOD(164)

—me—mea OMGX(N) = X-COGMPONERT VINRTICITY OF N-TH CMPARTMENMNY
-~ NUGY(N) = Y-COHMPONERT VOPVFICITY OF M-TH CUMRARTHMENT
——————— OMGI(N) = Z-COMPONERNT VORTICITY QOF H-TH COMPARTMENT

OIMENSICN OMGX(164) ,0MGYI164),0M~Z(1£4)

————=—— VOUL{N) = VOLUME (F A—TH COMPARTMENT

wee—aa- X{(N) = X~COORODINATE OF N TH COMPARTMENT

—aemm- - Y(N) = Y-COORDINATE CF N-TH COMPARTMENT

emmweoee I{N) = Z~-CNORDINATE OF N-TH COMPARTMENT

m—————— NTYP(N)} NCDE TYPE QF N-TH COMPARTMENT

2 INTERIOR COMPARTMENT

RIGID WA'A NO SLIP

RIGIO wALL FREE SLIO

PRESCRIBED NORWMAL FLOW R TANGEMTIAL FLOW
PRESCFIBED PRESSURF

CONT INUATIVE NODE

PRESCFIBED PRFSSURPF [N GIVEN FiL W CONNECTOR

MNABWN=O

DIMENSION VOI (1E8) . X( 16 4) ,Y(148),7(16A2,TYR(164)

K) = OISTANCE FERQOM NOOE ML (1 THF ¥-T: [HMTERFACE
K) = DISTANCF FROM NOOF N2 1) THE ¥K-TH INTERFACE
‘) 3 INTEPEACT AL AREA nNF - TH [MTFEFACE (CONMECTOR)

------ - D1IC(
------- p21C(
——————— ARE Al

DIMENSTON OL11C(2%6),021C(27%H) A0FL{7%E)

ORNL-5684
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MAIN
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APPENDIX D (continued) :
. MAIN 4O
—=———= DCSX{K) = DIPECYION.' ~JSINE WITH X OF —-TH CONNECTOR MAIN 460
w=——e—— DCSY(K) = OIRECTICNAL CUSINE WITH Y OF K~YH CONNECTOR WAIN 465
~~——w=— DCSZ(K) = OLRECTIO* . COSINE WITH I OF X—TH CONNECTOR MALN ar0
MAIN 475
DIMTNSION DCSX(256) DCSV( _n:) «DC5Z(256) MAIN 480
MAIN 48S
"AIN 490
—==——== NODI(K) = FIRST NODE NUMBER OF X—TH CONNECTOP (INTERFACE) MAIN 495
———v— NOD2(K) = SECOND NOOI. NUMBERW OF K—~TH CONMFCTUR (INTERFACE) MAIN =00
----- KTYP(K) = CONNECTOR TYP OF K—TH CONNECTOR (INVERFACE) RAIN 505
——— = 3 = INTERIOR-TO-INVERIOR NODE CONNECTOR MAIN =10
——— » i = INTERIOR-FTO-NO SLIP PISI0 WALL NODE CONNECTOR MAIN 1S
————— 2 2 = INVERIOR-TO-FREE SLIP RIGIO WALL M.JE COMNECTOR MAIN 320
———— = 3 = INTERIOR-TO-PRESCHIBLED MOPMAL FLOW GP TANGENTIAL MAIN 225

ONNANNAALANN ANNAANAAAAANN ANAAAN

ADANALANOGLAA ANAOOAANANAADN NA ACANAN AANAAAA

LENTalalalalaZaYaYs ReTRY

(3}

FLOW NODE CONNECTCR
INTER IOR-TO~-PRE SCRIBED PRESSUPE NIYDE CONNECTOP
INTER BOK—~TO~-CONTINUATIVE NODE CONNECTOR

DIMENS ICN NOD1{25€) ,NODZ(256) . KTYP(256)

'
(
!
)
]
]

AF Whe O

———w— KGF(I) = CONNECTOR NUMBER OF [-TH ORESCRIBED MNORMAL FLCW CONN.
cweee== GUX(I) = X-COMPUNENT OF I-TH PRESCRIBED NORMAL FLOs OR
-————— TANGENT IAL FLOW

e GUY(I) = Y-COMNPONENT OF [-TH PRCSCRIBED NORMAL FLOW GR

. - — TANGENTIAL FLOW

cemee—— GUZ(I) = Z-COMOONENT OF [~TH PRESCRIBED NORMAL FLOW OK
- VANGENTIAL FLOW

——e—e—e= THE SUFIX N DENOTE THE VALUES AV NEw TIME

emwe—— THE SUFIX © DENDTE THE VALUES Y OLD TINE

DIMENSION KGF(10)+GAUXC1C) 4GVY(10) GWZL10)
DIMENS ION GUXN{10)sGVYN(10) ,GWZF.{ .0} sGUXP{10)+GVYP(10)eGWZIP(10)

mmm—ee- KGP(I) = CONNECTOR AL NBER OF 1~-TH GIVEN PRESSUPE CONNECTOPRP
e~eee—— GPR(I) = GIVEM PRESSURF OF I-TH I-TH GIVEN PRESSURE CONNECTOR
~=~——ee= SUFIX N DENOTE THE SALUE AT NEVW TIME

mememeee SUFIX P DENOTE THE VALUE AT OLD TIME

DIMENSION KGFP(10)sGPR(1C) +GPRP(10),GPAN(10)

mmemma—— A(N) = A WOPKING APPAY TO STOPE COCEFFICIENT OF N-TH
————— COMPARTMENTY FOR fTERATIVE SOLUTION OF PHI
weeeeee A(NJIB) = ARRAY TO STOR MATAIX FOR DIRECT SOLUTION OF PHI

DIMENSION A(188),Cl1¢E4,25)

DIMENSION XDSKF(1000)

- ——— NODES = NO. OF NODES (COMPARPTMENTS)
—————eee NCONMS u HOs OF “INNECTORS (INTERFACES)
——e———e NOGE = NOe OF CUNNECTORS WITH GIVEN NORMAL OP TANGENT [AL FLOWS MAIN 133
————— NOGP = NOe OF COINECTORS WITH GIVEN PRESSURE MAIN 740
wmemeee NT] = NOes OF TIME ST1EP3 MAIN 74S
~me—=== NITP = ALLCYED NO. OF INTERAT NS FOP ITEPATIVE SOL. OF PH] MAIN 7350
—eamm== NRPEAD = EVEPY NPEAD TINE STEP READ TPANSIENT Be. C. ONCE M IN 78S
————— MPL = IMPLICIY SOLLTIUN CONTROL FOR SOLVING PH] MAIN 760
- = 0 = IVERATIVE JQLUTION FOR PMIT MAIN 76S
- = | = OIRECY SOLUYION FOR PHI MAIN 770
MAIN 77S
COMACN /MOAL/ NODES(NCORS «NOGV ¢ NOGP o NT I NITRNMTIEAD tMPL :::: ‘;:g
MALIN 790
- mm ome DELT = TIME STEP SI2E MAIN 79S
—=coam= EDOX = EDOY VISCOSITY XX MAIN €00
- wmene EDDY = EDOY VESCOSITY YV MAIN €0S
cocnacs EDDZ = EDDY VISCOSITY ZIZ MAIN €10
oo GRAY = GRAVITY ACCELERATION MAIN €1S
cwenace €39 = ERAROR TOLERANCE FOR ITEPATIVE SOLUTION OF PNI MAIN 620
- ama = 0 = ORIGINAL FNIRM OF NAVIER STOKES EQUAY IONS MALIN 225
——————— s | = ALTERNATIVE “ORM OF NAVIER-STOKES ECUATYIONS MAIN €30
commane YPSTRM = UPSTREAM WEIGHTING CONTROL, = 0.0aNU, n] ,0nYES MAIN 333
MAIN €4
COMMON /MDAR/ OELT ¢EODA EDOVEDDZGRAVIEPS,0PTN MAIN 845
MAIN €50
MAIN €SS
wwesne . INTERP = INTERMITTENT OUTPUT OF PHI, s0sNO, = \sYES MAIN @80
coomeee INTERU = INTERMITYEAT OUTPUY OF Us 0mNO, sisYES MAIN 665
cocoses INTERV s INTERMITTEAT QUTPUY OF Ve s0=NQ, wmisYES MAIN 270
cecmeee INTERW & INTERMITTEAY OQUTPUY OF W, =0=NQ, =|=YES MAIN ETS
cmarere NPRP = EVERY NPR® TIMEC STZPS PRINT AHI ONCE MAIN E80 !
cmecese NPRU = EVERY NPRU TIME STEPS U ONCE HAIN 887
emeccse NPRY = EVERY NMPRY 7 (ME SYEPS V ONCE MAIN E90 ]
wecoeee NPRAW = EVERY NPRYW TIME STEPS W ONCE MAIN ggg
MAIN
COMMON /MOAR/ INTERP, INTERU,INTERV INTERY , NPRO , NP RU , NPRY ¢ NPRW uA}N 2?: |
MA IN ;
JAT & MANMXK o WXGF MXGP 4 YAXIWOD/ 164 ¢2864104,10,25/ MAIN 619
DATA MAXNT(/1000/ :::z zgg



http://OeLT.EODX.E0OY.E0DZ.GftAV.EPS.0PTN

121

APPENDIX D (continued)
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(21215} [alala 1]

aonn

oan

onann ndan

an

READ{S,10) TITLE
10 FORMAT ( 20A )
YRITE(6.1000) TITLE
1000 FORMAT(INL o /720X 82( "0° I/ 20K ¢ *0° o BOX, "0 P /20X o *8°, 20A0 o "8/
I 20K.°9°,80X, *2*/720X.82("®*)}

-~ ENSTIATE ML NODAL APRAYS

DO 100 N={,MXN
PHEC(NI=Q.0
UN)=C.0
viN)=0.0
W(N)=0.0
PHEIPIND=0.0
UPiN)=0.0
wiN)=0.0
wiN)=0.0
X{Mi=0.0
Y{N)=0,0
(M1 =0.0
OVVX(N)=20.0
OVVYY(NI=0.0
OVYVZ(N)=0.0
OtN)=0,0
ONGX(ND=0.0
ONGY (M) =0.0
OuNGZ(NI=0,0
PHILOD(N)=0.0
VOLIN)=0,.0
NTYP(N)=0,0
A(N)=0,0
00 100 18=1,MAXDWD
C(N.18)=0,0
100 CINTINUE

mm——— INITIATE ALL CONNECTIUN (INTERFACE) ARPAYS

DD 200 K=} ,MAK
OLICIK)I=0.,0
D21CI(K)=0,0
AREA(K)=0,0
OCSX{X)=0,.0
OCSY{R)=0,0
0CSZ(K)=0,0
NODE (X)=0,0
NOD2(K)=0.0
XYY (K )=0
200 CONYINUE

TAITIAYE ARRAYS FOR GIVEN FLOW CONVECTORS
00 300 Im) MXEF

KGF(S)=0
GUX{E)=0.0

200 CONTINUE
w=m=—— INITIATE ARRAYS FOR GIVEN PRESIURE CONMNECTORS
00 00: :-loﬁlG’

GPR
400 CONT INUE

0 4850 lll oMAXNTE
450 KOSK(I

covm—we PEAC AND WRITE INPUT DATA BY CALLING OATAIO

CALL DlTAlO(’NloU'V.'ova.Ko"lomV’vol‘CoDZlCoM!
; %::0:2:‘;0%.10“00 o NOD2 oV, P o MXN MXK o "oW.IIG."G"IM"
.

emec~o= PASS THE PROGRAN COATPOL TO (CHADY
~eem—e= 607 ADVANCI*: THE TINE STEPS

CAM.L SCHMADVIPNHEsUeVW o PIFEP UPe VP, WP,DVVXe OVVYOVV Iy D¢ PHILOO
1 VOLoNeYeZoNTYPDI1C02IC APEA OCEN,O0CIVoOCET, HODE o NDDR ,KTYP,
2 MXNMAK, MAGPF KGFoGUX ¢ CVY ¢GHZ ¢GUXP ¢GVY P GWZP o GUXN¢ GYYN ¢ GUZW o
z ngghﬁg-ﬁ:.mm Mo ACoMAXBYDIMALF ¢ ONGX,0MGY, ONGZ o
KOSK ¢ . N

SYOP
EnD

ORKL-5684

WAINL 009

HMAINE CoO
uAING 0AS
NAINE CSO
MAINIL €SS
RAINLI 080
MAINE 053
MAINECTO
MAINS CTS
WAL C8O
NAINL 083
NAINL 290
MAINLCOS
NAINL 10O
NAINE 108

NAINL 84S

NAINLLTO
NAENEATS
nag s 100
NAING 103
NAING 190
NAINE 193
MAENE 200
MASNE 208
NASNE 200

NAEN1 228
NAINI 230
MAINE 238
NAING 240
MAENL 208

R

»P

-
22T2T222
b OB g o0 en 0B e
FESIS LY
HONORON

MAIN S 270
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APPENDYX D (continued)
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SUBROUT INE DATAIO(PHE oV V¥ oMo WOL o X oV e Zo NTYP,015C.021 Co AREA,
I2 ogzx.oﬁg,‘tlx': SZ.MO01 s NOC2 o KTYP (XN PXKs WXGF o KGF ¢ MXGPo XGP o INALF,
X KoM

INOLICIT REAL 3 (A-H,0-2)
DIMENSECN PHEI (NXMI sUCHERD o V{ NXND o W NXN)
JINENSTON VOL (MXN) ¢ XEMXR) o VI MXN) ¢ Z(AXN) o NTYP ( NXN)

OIMENSION DIRC(MXK) D25CEMXK) s AREALMXK )
DIMENSION DCSX({ XK ),0CSY(MXK) «OCS 2( MXK)
DIMENSION NOD L (RXK) o NODZE MK D »XTVYR( NXK)D
DIMENSION KGF (XXGF) « KGP (NXRGPF)

OIMENSION KDSK{MAXNTL)

COMNON /MDAL /7 NODES s NCOAS s NNGF s NOGCP o NTI o NI TR o NREADs INM
COMMON /MDAR,/ OFL T, EDOX JLEDOY »EDDZ +GRAY JEPS,0PTN
COMMONR /5DAR/ INTERP , INTERU,INTERV, I NTERY o NPPP o NP PY o, NERV , NPPY

~ee——=— READ INTEGER CONYROL PARASETERS

READ(S10) NOOES. NCONS ¢ MIGF 0GP o NT L o NITR MREAD, INTERAP,INTERU.
1 INVERV, INTERVY: NPRP, NPEU .NPRYV . NPRY, JWPL

WRITE(S601000) NODES s NCOAS s NOGF ¢ NOGP o NT 1 o NI TR ¢ NREAD INVERP,

1 INTERUL INTERV, INTERW, NPRP,NPRU. NPRV, NPRY, [N

— PEAD AND WIVE DISK OUTPUT CONTPOL
NVIP1I=nTIeL

READ(S.,1S) (XKOSK( 1) I=t NTIPL)
WRITE(E+1500) (" OSK(E),1=1,MVIP1)
===~ RE/D REM. PARAMETERS

REAT «S+20) DELTIEDOX o EOLY +EDDZ +GRAY 2EPS"PTN
WRITE(6+2900) DELTEDDX EDDY+EDOZT o GRAVEPS ,OPTN

—————— READ AND II:IYEINWE DATA

cm——— NTYPI(N) = = INTERIDR nooss

—e———e—e NTYPI(N) = | = NODES OW SOLIO WALL WiTH ND SLIP
ve————— NTYP(N) = 2 = NODES ON SOLIO WALL VWITW FREE SLIP
wme——ae NTIYPIN) = 3 = NODES WITH PRESCRIBGED FLOW

wme———— NTYP(N) = § = NOOES WITH PRESCRIBED PRESSURE
weem—ee NTYP(N) = S = NODES WIT COMVINUATIVE BC

2»0

NODESS=0
READ(S+30) NI JNSEQsNTYPAL ¢ VOLNT ¢ XNI ¢ YNI ¢ ZWE ¢ XADD¢ YADD 92 ADD

IF(NL .€Qe0} GO VO 360
NJ=NIeNSED

D0 320 W], NJ
NIVP(N)=NTYPNI

VOL (N )=vOLNI

X(N)=XNE ¢ KADOSOFLOATV(MNI)
Y(NI=YNI ¢ YADOOODFLOATV(M~NI)
ZENIZZINE & ZACTOSOFLOATINMNI)
NODESS=NODESS ¢l

CONT INUE

GO 7O 310

IF(NCNESS.EQ. NODES) GO YO 3I70
;:112(603000’
IFCNODES.LE.MXN} GO TN 280

WRITE(6+3100) NODES,MXN
|v0@

ccemm—e WPITE NOOE DATA

280

390

L INE=0

00 360 N=l ,NOOES

LINEsLINESL

P (MOD (L ENE=-1,30).€Q,0) WRITE(E

WRITE(E,3700) M. MTYYP(N) ,VOL(N) » ( N) e VIN)-I(N)
CONTINVE

cmm—mm—— READ CONNECY'W (INTERFACE) DATA

memoe- KTYP(K)

NTERIOR TO INTERIOR COMCYM

ceocw—e KTYPI(K) = l - COMC’OF 70 SOLID WALL wiITM NO SLIF
ccmcvees KTYP(K) = 2 8 COMNECTOR TO SOLID WALL WITH PREE SLIP
amm—em= KTYP(R) m 3 = CONNECTCR TO NOOES WITH PRESCP{BED PLOVW
wnmmmae KTYP(K) = 4 = CONNECTOR TO NDOES 'lﬂ! PRESCR]IBED PRESSURE
msmmooe KTYPI(K)} = 8 =« CONNECTOR TO MOORSY WiTH CONYIMUATY IVE SC

410
5

NCONSSaC
READ(S,80) &I *NOD EXT s NOCZKE yNSECe NADE o NADZ o KTYPK ] o018 1CK J4025CK o
REAKT +OCSAK §,0CSYK [ ,0CS2K(

IF(K1.€0.,0) GO TO 860

KJiuK [ 4NSEQ

00 420 KoK [.KJ
KTYP(K)aKTYPK 3

NDD L (K )uNODIX E4(K=KT)OND1
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NDD2 (K )=NDO02K Fo(K-KI)eNMD2 DATA 305

OL1C(r }=DL ICKk OATA 210

D2RCIX I=021CK | DATA =S

AREA (K J=AREAK | DATA =20

DCSN (K )=OC SAK OATA 22§

DCSY(K)=OCSYK I DATA =30

OCSZIKI=OCSIN L DATA =38

NCONSS=NCONSS o) OATA 240

420 CONTINUE DATA 24S

OAYA =50

GO TO 410 QATA %3S

460 IF(NCONSS.EQ. NCNS) GO WO 470 S=vs %0

WPITE(G,0000) A %63

SYOP sA =70

A70 IF INCONS.LE.MNXX) GO YO 480 L ATA 275

WRITE(E,4100) NCONS.BXK DAYA %80

sYoP DATA <8t

OATA %90

OATA 39S

——e——e—e WRITE CONNECTION DATA OATA €00

DATA €0S

420 L INE=D DATA €10

IMALF=0 OATA €13

DO 4S0 Km] ,NCONS DATA €20

NI=NOD1E (KD DATA €25

N2eNOD2¢(K) DATA €30

IHBABS=IABS(NL-N2 JATA €35

|uALr¢unx'(lnAL'.lnaA03| DATA €40

LINES, INEs ) DATA €4S

SECWDOILINE=1,50) c£Qe0) WPITE(G,4600) OATA €30

WRITE(6.AT700) R XTYP{K .noouu.uwz(n.oucuu.ozlcuu. DATA €53

[} uzun.ocsun.ocsvcu.ocszun.lmu OATA €60

DAYA €6S

4S80 CONTINUE OATA €70

OATYA €75

DATA €80

——————— READ AND URITE BOUMCARY CONNECTORS OATA €65

OATYA €90

1F(NOGF.EQ.0) GO TD 600 DATA €95

OATA 700

READ(S+10) (KGF(L ) Inl ,0OGF) DATA 703

WRITE(6:5000) (KXGF(] ).l =l ,.MDGF) OATA 710

OATA 71S

€00 IF(NOGP.EQ.0) GO TO 700 DAYA 720

DATA 72S

READ(%+10) (KGP(L ),1Inl ,NOGP) DATA 730

WRITE(6.6000) (XGPL] )o1=1 .NOGP) DAYA 735

DATA 740

DATA 745

me———ee PEAD INITIAL CONDIT JONS DATA 73S0

OATA 7SS

DATA %60

~eee—=—— READC INIVIAL CONDITVEIONS OF PM] DAYA 765

OATA 770

700 Ni=0 OATA 778

NJ=O DATYA 72C

710 IF(NJ.EC.NODEE) 60 TO 720 DATA 78S

AEAD{S5+€0) NJ PHIINJI) OATA 790

720 NiIsNIel DATA 79S

IT'N1.%Te1) GC YO 730 DATA ¢00

I1*(NJ,ECol) GC YO 730 DATA €0S

WAITE(67000) NJ DATYA 210

sSYOP OATA €15

730 1IF{NJ.EC.NI) €O TO 730 OATA €20

IF(NJI.CTNI) GO TC 740 DATA €25

WRITE(6,7000) NJ OATA €30

sSTOP DATA €3S

740 OHE(NI I=PHEI(NE=1) DATA €40

GO YO 720 DATA €4S%

OATA €50

vomwe—= READ INITIAL CONDITIONS OF U DATA &3S

OAYA €60

750 NE=0 DATA &69

NJs0 DATA €70

T€ED [F(NJI.EQ.MNODES) GO YO 8CO DAYA €75

READ(S5+60) NI U(NJ) OATA "800

770 NisN]el OATA £653

IFP(NEGTel) GC TO T8O DATA £90
IF{NJI,E0.1) GC TO 700 DATA

WRITE(E+7300) Ny OATA $00

sYoP OATA $OS

TRO IF(NJ.EQ.NE) GO TO 7690 OAYA €10

I1F(NJ,GToNI) GO TO 700 DATA 13

WRITE(E+7300) NJ DATA $20

sYN, OATA %23

790 U(NI )sU(NI-1) OATA $30

GO YO 770 DATA €38

DATA S«0

comnee= READ INITIAL CUNDITIONS OF V DATA S4%

DATA $30

eoo ul-o DATA $Ss

OATA $60

etlo0 N(NJ.IQ.NOO!!) G0 7O et DATA $6%

CAD(S¢¢€0) NI ,VI(NJI) ODATA S70

820 nn-ulol OATA $73

1F(NE.GT.8) ad 10 830 DATA $80

‘F(NJI.ECQe1) GO TO 830 DATA S858

-ntv:(o.ooooi L V] OATA $90

$T0P DATA $93

[ X 1]

IF(mMJI,E0.N7) €O YO 910

OATA1G00
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APPENDIX D (continued)

IF(HJ.CT.NI) €O TO B840 OATVAL COS
WRITE(C.08000) W) OPYALOL O

sTop OACALCLS

€40 VNt )I=VINI-I) OATAL G20
60 YO 020 DAY AL C2S

[ DATAL C30
C READ INITIAL CONDIT NS OF ¥ OATAL ¢3S
[ < OATAL1Q40
eso .‘l-o OATAL 0AS
=0 OATYAL QS0

eeo N(uJ.!c.MSD 60 TO 9Co DAYA}R €3S
READ(S.E0) NI W(NI) DAV AL C6O

Q70 Wi=Nlel OATAL OGS
IF(NI.6CT.1) Go ™~ 880 OATALC7 0
IF(NI.ENel) TO 880 OATALCYS

wRl "E(G..’"' ~J OATALCBO

STOR DATAL COS

280 IF(NJ.EQ.MI) GO YO 860 OATVAL 090
IF(NJI.E€TNI) GO TO 890 OATAL C9S
YRITE(€2.8500) NI OATAL 100

sSTOP ODATAL10S

€90 uwiwi )a»wini-1) OAYAL LSO
G0 YO a7o OAYALILS

80 CONTINUE OATAL120
C OATALIZS
[ < OATAL 130
10 FORMATIEGIS) OATAL 133
1S FORNAT(0011) OATAL1A0
20 FOPRAT(8F10,0) OATAL 1AS
30 FORMAT(IS,13,12.7F10.,0) OATAL 130
40 FORMAT(314,412,6F10.0) DATALISS
60 FORNAT(IS,SK.F10.0) CATAL 160
1000 FORRAT( IMISX . CATAL 16S
1 "N0. OF NODES, NODES s v0veccevcnncosconcsccvoccncose oI5/ 5X, OATALLI7O

2 *N0. OF CONNECTCRS:, NCONS cvosccncvecnncecsceccccveccns ®,IS/5X, DATALL?S

Y *MO. OF GIVEN FLOW CONMECTORS: NOGF weecscccevsccene *,oIB5/5X, DATAL 180

& "NOo OF GIVEN-PRESSURE CONNECTORS: NOGP cccenccccccee *oIS/SX, DATAL 18S

S *NOe. OF TINE STEPS, NYL sccovcccoscsccccccsccvosncee ?oIS/73X, DATAL 199

6 M0, OF ITERATIONS ALLCNED FOR SOLVING PRESSUPE, see ¢ 13/5X, DATAL 19S

T °EVERY KREAD STEPS REAL TRANSIENT INOUY ceecccccrcoce ®olIS/SX, OATAL 200

O *APRINT INTERRITTENT PRESSURE?; ISYES, O0=MD cevccscses *4I5/73X, OATAL 20S

9 ‘PRINTY INTERMITVENY UP, IsVES, O0=NC cccccsccovrcncoce *oI3/35X, OATAL 210

A 'PRINT INTERMITVENY VPe LI=sVES: 0=MO .. 9913/3X%, DATAS:51S

G *PRINT INTERMITITEMY ¥WT. I=YES, OsNOD .o o 13/73X, OAYAL 220

C *EVERY WPRP STEPS PRINT PRESSURE ONCE »1S9/75X, DATAL 225

O °EVERY NPRU STEPS PRINT U OKE S/73Xe DATAL 230

E *EVERY WPRY STEVS PRINT V ONCE . 15/79X%, OATAL 23S

F ‘EVERY NPRY STESS PRINY ¥ ONCE «IS/3K, OATAL1280

G *TWPLICIY CINTROL OF SOLVING ’“' . .‘.VES o“m . 157) OAYAL 243
1300 FORMAT(1IHO,: IX,°00® LISTY OF DISK OUTPUY CONTPOL ¢ I(ll!l.ol"/) OATAL12%50
2000 FORMATV(IMN . 353X, OATAL1 23S
L 'VIME STEP SIZE covee PeEL12,4/5X0 OATAL 260

3 °X-EDDY CO.FFICIENT . oE12.4/3Xe. DATAL1 265

4 'Y-E0DY COtFFICIENY . oEL12 A/ SN, OAYAL 270

S *2-EDD0Y COLFFPICIENT o« P oEL12:4/5X, OATAL27S

T *GRAYITY ACCELERATION occceee S LEL2.4/5%, OATAL 2060

8 °TOVTALERANCE FOR SOLVIN m’”z o T9EL2:,8/5X%, OATAL 20S

9 *OPYIONsIsCURL FORN IN EDYY TERN SEL12.4/) OATAL 290
3000 FORNAY( l“l « 9000 EAROR OCCURS IN IIEAOING mx OA' " STQ OAYAL 29S8
3500 FORMAT{INL.® 906 NODES * °,I3,° GT, MXN = °,IT NG OATAL 200
3€00 FORMAT{INI/20X, °080 NODE (CONPARTMENT) DATA ”.'IIZOX.' OATAL20S
LoSXe *VOLINI® o 10X *XI{M)* 11X *YINI®LIX,*2Z(N) */) ]

2700 PORNAT(IN 20N.215.8E215.5)

0000 FORMAT(1HL <008 ERROR OCCURS [N READING COMNEC. DATA, STOP sse°) o
100 PORMATIINL °00 NOCHNS = % [Te¢° +GTe MKX = ¢,15,° STOP e 'l OATAL22S
0(00 PORMAT (1M1 /10X, 090 CONMEC TOR (lNTWACE, ODATA s00°//40X X7 DATAL 230
1Y9 NOOL NOD2* +6X, 'Dll((li'.SKo 'DIIC(K)'.Sl.'wll(l)'-ﬂ-‘DCSX(Ki‘ OATAL 335
2 _SKo *OCSYIK) ? o SX, *DCSZ(K)*,° IHON°/) OATA1L 240
4700 PORNATIIN o?lc‘lS.G’l!o!olS) DATAL 2sS
5000 FORNAT{3HO 85X %008 L 1ST OF GIVEN-FLOW CONMECTORS ‘..'I(Slol‘lsii OATAL 3350
6000 FORMAT( 1M +8X o2089 LIST OF GIVEN-PRESSURE CONNECTYOPS oo OATASL 2SS
1(SXs1668)) OAVAL 30
7000 FORMAT(LMO,EPROR I REMING INITVIAL oM AV CABD 'ﬂo o 15) OATAL 36S
7€0Q PORMAY{1MHO » *ERROR IN RESOING INITIAL U AT CAPD ND.°.19) DAYA1L 70
8000 FORMATIINO: "EARTR IN AREADING INITIAL V AT CAPD MD,*,1S) OATAL 7S
8200 FORMAY(1M0 ¢ "ERROR IN REDING ATIM. W AT CAPO NO,*.1%) g.;.=3:g
ATAL 2
RETURN DATAL 290
OATAL 39S

€MD DATAL 80O
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APPENDIX D (councinued)
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SUBROUTINE L1 - MADVIPHE U oV oW PHEIPL,UD VO, WD . DVYR . OVVY s GYWI e Do PHILOD,
1 VOLeXeVeZoWTYP,01IC.02ICAMEAOCSX,0CSYL.0CSZ,NODL . NDOR2 o KTYP
2 NENMEK. BAGE KGEGUR o VY oGUZ s GUXP EVYP L GULIP o GUX N, GV TN o GU IN.

3 MRGP KGR, GFR GPRP,GPRN, A Co HAXBWD. IHALF: ONGX.OMGY, INGZ ,
4 KOSK,PARNTI)

FUNCTION OF THE SUBROUT INE IS TO ADVANCE THE S)I..U‘I’IO‘! FOP EACH
TINE LYEP BY THREE CALCULATION CYCLES: (1) CONPUTE ONEGA.

(2) CONPUTE THE PRESSURE BY SOLVING £OISSON Eouana..

€3) CONPUTE Ue Ve AND ¥ FRCN MOMENTUN ECUATIONS .

(oL ICIT REAL %8 (A-41,0-2)

OIMENSION PRI CNIN) 2UCAXA) o YERXN) o W{NXN)

OINENSION PHIPINXN) « UP{ BXN) VP (MR N) , WP (XN )

OIRENSION OVVR(AXN) OVVYY{NIN) sDVVZINXM) o0 (WXN) PHILODI(RXN)
DI CENS ION ONGX{MEN) ONGY{ NEN) . OMNG Z( MXN)

OIMENSION VOL (MXN),XC(HXR) « Y{NXND o ZEMXN) o NTYP (MXNY

OIMENSION OLICIAXK) s02ECIMRK) o AREA( XK )

DIRERS 10N OCSEIAXK]) LOCSY(MMK) OCSZINXX)

OIMENS ICN MOD §{ XK) o NODS{ NRK) o KTYPLNXK )

OINENS IO KGF (NXCKF ) o GUX (NXGF ) JGYYINXGF) oG'Zl X GF)
DIVENSION GUXP(UXGF) CVYW (NXGF) . CWZP{uX

OIMENSION GUXRINXGF) GV L RRGF) oG.ZN(lIGFI

OINENS ION KGR INXGR) o GPR (N XGP) o, CPRP (NXGP) « GPF N{MXGP)
OIMENSION ACNXN) ,C{RXN, pAXBWO )

OIMENSION KOSK{SAXNTI)

CONMON /NOAL/ NODES.NCORS sNOGF  NDGP o NT L s NI TR JNREAD, INAL
CONMON /FDAR/ OELY .EDDX oEDDV 2 EDDZ s GRAVIEP S 0PTN

CONMON /MDAN/ INVERP,INVERU,INTERY, INTERE NPRP NERU « NFRV o NPRW

REwiIND &
WAITVECL) (X(N)VINIcZINI NTYP(N) s sl ,S00ES)
—m———— BYT INITIA. VALUES OF PHIU:V.¥ INTO PHIP,UP, VW ,upP

D0 110 m=l,NOCES
PHIP(N)sPHI (M)
UB (N )=y(N)
v (W )sv(N)
win)=uin)

100 CONTINUE

v—————we START VME TINE LOOP

IF (NOGF .€0,0 .AND. NOGP L£0.0) GO YO 200
CALL TRANIN(TINER , GUXP ; CVTD ,GUZP: GPRP .NOGF ¢ NOGP + NXGF o MRGP )
200 CONT INUE

NTIPL1aNT el

00 4S0 V=L ,NIIP]
TINE=OFLOAT (] T-1)SDELY
IFCIT.NE.L) GC TO 300

IF(NOGF.EQ.0 AND, NOGP FO0.,0) GO TO 210
CALL TRANINETIMNEN, GUXN, GVYN GU INeGPRN ¢ NOGF ;NOGP « MXGF ¢« MXGP )

210 CONV INVE
WF(INTERP.EQ.0) GO YO 220
IE(NOD(IT=1,NPPP) NE.O) G) TO 220
WRITE(C.2100) TINE
CALL QUTPUT(PNHE +NODES . NN )

229 W(INTERU.C0.0) GO YO 2230
IF(NQO(17-1,%00U) NE.O) GO TO 230
WRITE(€.2200) TINE
CALL OUTPUT (U NODES.NXN)

230 IP{INTEAV.E0.0) GO TO 240
IP(N00(IT7-1,NPRV) .N!oO’ G0 YO 280
WRITE(E,2300) ViInE
CALL OUTPUTIV NODESMXNY)

2640 IF(INTVERW.EQ.0) GO YO 870
IF(N00(IT~1,MPPW) NELO0) GO YO 470
URITE(E€.2000) TIME
CALL OUTPUT(VW ,NODES. MAN)

GO 70 470
200 CONTINUE

IP(NOO(TIT-1,NAREAD).NE.O) GO FO 325

YINEP=T INEN
[F(NOGF,EQ.0) GO YO 315
00 310 I=f,.NOGCP
GUXN( I I=GUXP( L)
GVYNC( I )sGVYP(1)

310 GUINCI)I=GWIPr( 1)

219 IF(NOGP,E0.0) 60 YO 324
20 320 [=§.N0GP
220 GPAN(()aGPRO( 1)

224 I7(NOGF,EQ+0 AND, NOGP L£0.,0) GO TO 323
CALL TRANIN(TINENGUXNe GYYNGUZIN, GPPN NNGF ;NOGP, MXGF, NX GP )
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APPENDIX D (continued)

C
C
C

w12s

250

[alataTo RN, ARBAN N

n

anAn

ass

87

annn

hL 1]

COMNTINUE
IF(HCGF.EQ.Q0 .AND. NOGP .EQ.0) GO YO 350

TIREF=(TIME-TV IMER )/ ( TIMEN-FIMEP)
IF(NOGGF.EQ.0) GG YO 335

00 330 I=1.NOCF

GUX( 1)=GUXP(I )+ (GUXNITI-—GUXP(I)ISTIMEF
GVY( 1)aGVvYPLL ) {GVYYNE(1)-GVYP(1) )T MEF
GUZ(TI)=GUZP (I )+ {(GWZN(E)-GuZPUI) )STINEF

CONT INUE

1F(NOGP .EQ.0) GO TO 350

00 340 1Ix=} ,NOGP
GPRIN=GPRPIIDIH(GPRN(T)-GCPRP(I ) ) *TIMEF

CONTINUE

—r—————- CONPUTE NETY ADVECT I CN COMPCHMHENTS, DVVX, DVVY, AND OVVZ
—e———e— BY CAMLLING THE SUBRCUTINE [CHOVY

CALL ADCMO E(DVVX,DVVY sDVVZ ,UP VP WD, v +NTYP,
1 DIICID2IC,AREADCSXsDCEY ,OCS2 o NODL « NOCO2.KTYP, OMGX ,OMGY,0RGZ, D,
2 NODES ¢NCONS, ¥XN MXK ¢« NCGF ;MXGF +KGF sGUX+GVY,GUWZ)

VIMEO=(FV-2)enELTY

——————— CONPUTE Pl = P/PHOS & GZ 8Y CALL ING ICuPHI

CALL I1CHPHEI(PHI.OHIF ,UP VP , 8P, DVVX, DVVY . OVVZeD PHILOD,

T XeVeZ VOLoNTYP, D1 IC oD ZIC.AREA,DCSXoDCSY,0CSZ«NODT NOD2,KTYP,
2 NOOES JNCONS, M ITR JMXN ;MK ,EPS , EDD X, EDDY ,EODZ +DELY o GPAV,

3 MOGF , MEGEF JKGF s GUX ¢ GVY ¢ G8Z, NOGP . MKGP,KGP,GPR, OMGX,UMGY,0MGZ ¢
4 A,CoMAXBWD. [HALF , IMPL . OPTN)

IF(INTERPL.EQ.0) GO YO 325
IF(MOD(IT-1.,NPRPY NE.O) GO YO 355
WRPITE(6,2100) TIME

CALL OUTPUT(PHI «NODES M XN )

~——=———= COMPUTE NEW U, Vs AMND w BY CALL ING TCHUVY

CONYT INUE

CALL TCMUVYIU VNP qUF VYR WP,PHIP ,DVVR,DVVY,DVV e

I XeVeZoWOL +NTYP,D.(C D2 IC,APEA,DCSXoDCSY,0CSI.NODS +NOD2 ,KTYP,
2 NOOES s NCONS ¢ MXN MXK ¢EDCX .EDOY.EOQZ+ DEL T, GRAV, OMGX ONGY ,CNGZ,
3 NOGF o MEGF o KGF s GUX «GVY o CWZ, NOGP o MXGP+ KGP,GPR, PTN)

IFC(INTERU.EQ.0) GO TO 2J%6
IF(NO0(IT—1,NPRU) .NE.O) GO TO 356
WRITE(€.2200) TIME

CALL OQUYPUT(U,NODES . MXN )

CINT INUE

IF(INTEPV.EQ.0) GC YO 227
IF(MOD(IT—1,NPRV} .NE.O) GO TO I57
WRITE(6,2300) TVINME

CMLL OUTPUT(V.NODES.MXN)

CONT INUVE

IF(INTERW.EQ.0) GO TO 1328
IF(MOD(IT~(NPRPW) .NE.O) GO TN 358
WRETE(G6,2400) TVIME

CALL CUTPUT(W sNODES e MXN )

mm—e—e UPDATE PHIP, UP., VP, AND WP

COMTINYE

00 360 M=l ,NOCES
PHIPIN)sPHI(N)
UPIN)sU(N)
VR(N)sVIN)

e (M)=w(N)

CONT INUE

IPIKOSK{IT)IEC.1) WPEITVE(L) VIMELIPHIIND ,UIN) ,V(N) ,W(N),Ns],NOOES)
CONT INUE

RETURN

FORMAT (1M1 ¢ *000 PRESSURE OISTRIBUTICON AT TIME = ¢, E15,5,° ¢ee'/)
COMIAT(IHE o *000 U-VEL AT TIME = *,E15.5.,° @00/}

PORMAT (1H] . '000 V-VEL AT TIME « *,E15.%,° */)

ENAMAT (M) o000 w-VEL AT TIME = ¢,£13,%5,¢

END

- A -
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APPENDIX D (continued)

W: ;z n.n.u:un QIR VY e QUL CPN, MDAF . MOGP ¢ MEQF LRGP )
OISENSION (IRGF ) . GVY PARGF) « V2 BROF) L EPR (BRGPY

AEAD(Z.20) TImE

lr ™e cu!ll MOV It T0NC Tk AEEION,.
T ST O m AS POSITIVE

FINOGF 20 o
-no S.20) CM(I lol-r“l
READ(S.20) LEVYVLE Dol =] (0OGF)
-uo(s.a l"l!l’ol- «hOOF)

100 lf( ) RETURN

* (“(l’ol‘ln”l
20 MIY(' { 29 ]
RETUMN

ACAN

HHHTHTHHT
83s8egdsegzasass
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APPENDIX D (continued)
SUBROUTIME ADCHD I(OVY R JONYY ,OVVZ . UP YD WP o WOL o NTYP

annAn

LaYalala]

anaan

afa

a6 andan

FUNCTION OF
CHMEGA = CUALIV)., AD

128

HMEGF JXGF s GUX «GVV GU2Z)

THES SUBROUYT INE IS,"O CONPUTE OVVY = DIVIVV),

D = DIVIY

JUPLICIT REAL S (A-M,0~-2)
OINENSTON OVVX{MXN) cOVVY{ NEN) « OVYZ( 0iXN)
OINENSION OPGX{MXN) o ONG VL 1XN) o« ONG 2¢ RXND « O { MXN)

UP(BXND o YP{RXR) o WE MXN) o VOL { IXND o NTYOI{NXN)

[
OINENSION OLICIMEK) D28 CEMNNY o ANE AL MXK)D
OINEMS [ON OCSX(MXK) +DCSY{NMK) o OCSZ( MXK)
OINENS ION NOD S${NXK) ¢ MOD £¢ RXX) ¢ XYYP{NRK )
DINENS [ION K GF (RXGF) s GUX (NRGF) GYVINXGF) o GW ZINKGF)

coe——a— INITIATE OVVXs DVVY, AWD DWVZ

00 190 W=1,NOCES
OVVX(N)=0,0
oYVYinN)=0.0

OmG2(*)=0.0
0(N)=Q. 0

190 CONTYINVE

-
-

KYYPICaXTYP(IC)
HisnOo1(1C)
N2=000241C)
21=033C(IC)
02=021CLIC)H

UNi=UuP(nl)
UNZsUP (N2)

OCSX IC=OCSX(IC)
0CSYIC=DCSYL(IC)
0CSZ IC=DCSZ(IC)
AREAICSAREA(IC)
OIST=01+02

CONPUTE DVVX.
Y SUMRING UP THE CONTRIBUTION OF ALL CONNECTIONS TO EACH NOOE

00 240 IC=1.NCONS

ovVvY,

AND OVVZ AV ALL INTEFIOR NOOES

INTERPOLATE THME EINTERFACIAL VALUES INTERNS OF NOOAL VALUES
VIC=(DL1oUN2+020UNT } /DI ST

VIC=(D1oVYN24D 20V )/DISTY

VICs{(DI1oUN2D2sWN1)/DIST

IF(KTYPIC,EQ.0) GO YO 210

UiCsUN2
VICsvN2
wiCawn2

210 CM" INVE

——————e ADD THE CONTRISUTION OF IC-TH INTERFPACE TO (TS TwO

2%

COXNECTING NDOES

PHECs(OCIXICOLICPDISYICOHVICIOCSZICOWIC) SAREAIC
IF(PNICA.T-0.C) GO TO 2350

OVVEFL XafNICOUNL
OVVFL YePNICOVNIE
OVVFLI=FNICOUN]
GO 70 220

OVVFLXsPNICOUNZ
OVVFL YuPNICOVYNZ
OVVPLI=FNICOWNZ

DVVX(N] ImDVVX{INIY) SOVVFL)
OVVXIN2)ISOVVYX (N2} ~OVVFL »
DVVYINI )SOVVY (N.) SDVVFLY

OVVV (N2 ImOVVY (N2)-OVVFLY

DVVZIIN1 ,,=OVVZ (N1) *OVVFLZ
DVVZI(N2)=OVVZ (N2)-OVWLZ

ONGPFL X= (W[ CPDCSY lc-vg eOCSZIC)oAREAIC
OMGX (N2 ImONGX (N2) —OMGFL

OVGPLYs (UICODCSZIC-UIC‘NIIIC. SARYALIC
OMGY (N1 )sONGY (N]) SONGFL

OMG Y (N2 )oOMNGY

)=ONGFL
ONGPL 2w (V] CtozillWlC.RlVlC).MIAIC
OIGZ(NIDHO“Z Nllw Ll

ZENRY =y, 2T

(%
MI. Xo (UICOOCEN ICOVIC .DC fYJCowICHOCS ZIC) *APEASC

D(N] )=DI(NS ) *DFL
0(N2I=D (N2 )-O'Ll

1 OLIC.D21C AREAOCSX,DCEV 0CST o NDOL o NOD2+ X TYP, ORGX 0VUGY, ONGZ, 0o
2 NODES., NCGF
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APPENDIX D (continued)

ANAN

N ANOAANN

————e— COWPUTE DVVK,

CONT INUE

00 2506 N=1 ,NODCES
NYYEN=NTYP(N)
IF(NTYPN.NE.O0) GO TO 2S¢
VOLI=1.0/VOLIN)
OVVRIN)=DVVXE K)oV L
OV Y (Ni=OYVY(N)SYOL]
DVVZEN)I=OVYZIN)oVOLE
ONGX (N )=ONGXI N )oVOLT
ONGY (N ) =ONGY( » IsVOL L
ONGZIN)=ONGZ(NIsVYOL I
O(N)=D(NIsVOL 1

CONTY INUE

OVVYe AND OVVYZ AV BOUNDAWY WODES

00 350 tC=1.,NCONS
XTYPIC=KTYP(IC)
IFIXTYPIC.EQ.O) GO YO IS0
Ni=NQOL1CIC)

N2=M0D2¢IC)

OCSX IC=DCSX{1C)
0CSYIC=CCSY(IC)

0CSZ IC=DCS2¢1C)
D1=01(CCEIC)

L2=D21IC(IC)

YNisvP(NL)
YN2=VP NI )
wNisuP (Nl)
WN2=uP (N2)
VHOPM 1 =DCSX ICOUNL SDCSYICOVYNLISOCSZ ICoUNT
VNORN2=DC SX ECOUN20DCSY ICOVNR4DCSZ ICPWN2
01STuD1402

KIVYP(K) = § = CONMECTOR TO SOLID WALL WITH NO SLIP
mevnme— KTYP(K) = 2 = CONNECTOR YO SOLID WALL WITH FREE SLIP
o KTYP(K) = 3 = CONNECTOR TO NOOES WITH PRESCRIBED ALOW
wom—e——= KTYP(K) = 4 = CONNECTOR TO MODES WITH PPESCPIBED PPESSUPE
mmea—ee KTYP(K) = S = CONNECTOR YO MOOES WITH CONTINUATIVE B8C

3y

3%0

GO TO (210¢3200330¢340,230), XTVYP "

OVVX(N2)}w0 .0

OVVY(N2)=0.0

OVVI(N2)w0,.0

OMGX(N2)a(-DCSTICO(VYN2-VNIL)+DCSY LCO(WN2 -¥NL) )/DIST
OMGY(M2)a(—DCEXICoL UN2-WN1)+DCSZICO (UN2-UNL) I/DIST
OMGZ(M2)=(~DCSYICO(UNZ-LN] J¢DCSXICO(VYMN2-VYNL) )/OLIST
%ﬂ;&-::ﬂkll /01SY

290

OVVX(N2)=0.0
OVVY(N2)=0,0
OVVZI{N2)I=0.0
QMG X (N2 )=0 .0
ONGY(12)=0.0
ONGZ(N2)=0.0

O(NZ ) =-YNORN]L /DISY
G0 YC 290

OVVYX(N2)=0.0

OVVY(N21I=0.0

OVVZ(N2)=0.0
OMGX(N2)=(-DCSZICH(VNI-WI1)+0CSYICO(UN2~UN1) )/DIST
ONGY(N2)=(~0CSX ICO{ WN2-WN1)+DCSZICOH(UN-UNL) V}/DIST
OMGZ(N2)n(-DCEYICO(UN2=LN1)+DCSX ICO(VN2-VYN1))/DIST
D(N$ )» gmnuz-mwl /01T

GO TC 290

OVVYR(N2)I=0,0
OVVY(N2)20.0
OVVZI(N2)20.0
QMG X(N2)=0.0
ONGYI{N2)=0,0
OMGZ(N2)=0.0
D(N2)=0,0

GO Y0 2s0

OVVYX(N2)=0 .0
OVVY(N2)=0,0
OVWI(N1)20.0
ONGX(N2)=0.0
OMGY(M2)20.0
QUGZ(N2)=0,0
D(N2)=0.0

CONT INUE
RETURN
END
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APPENDIX D (continued)

SUBROUT INE ICHAHT(PHE o Pr] P UP, VP WP DVVY X, DVVY ,DVVZ. Do PHILOD
I XeVeZ WAL oNTYPy DLICDIIC AREALDCSXDCSY,DCSZ +NODE s NOD2. KTYP,
2 NDOES NCONS KITR o MXNM LMK LEPS » EDOX, EDNVYLEDUZ OB Y « GRAY,

3 MOGF s RXGF JKGFo CUXGVY o C¥Z s NOGP . MXGP XCP.GPR, OXGX , ONGY, ONGZ,
& AsCeNANBUYD, IHALF .SMML. , OPTN)

FUNCYION OF THE SUBROUTINE IS TO COMNPUTE THE PRESSURE BY SOLVING
AN BSAMRANRETERIZED POISSON ELUATION o

2 1aTala],]

IPLICLITY PEALSS (A-H.0-2)

OINENSIOR PHI (MXN) o PHI P (MXN) AP (BXN) « VP {NXN) ,WP¢ HXN)
DIMENSION OVVR(NIND DVVY{ NIXN} s DVVZ( BXN) o O ( MXN) « PHILODIHXN)
OINENS ICN ONGX{BXM) ;ONGY( NXN) , O Z( MXN)

OIMENS TON X{RENY, VNXN) .7 { MXN) . VOL ( MXN) oNTYP (HXN)

OINENSION DIECIMXK) 02T CINXKD ¢ AREA(MXX)

OIMENSION DCSRIMXK) ,DCSY MXK) ,DCSZ(WRK)

OSMENSION NOD ) (RXK) ,NODS( MXK) o KTYP{ NXXK )

GIMENS ION KGF(IW‘ 2GUXNXGF ) CGVYVIRXGF ) GUWZ{NXGF )
DINENS ION KGP (MXGP) , CPP (KXCP)

DINENSION A(RXN) . C{MNXN, FAXBYD )

OATA WROCTN/O/
ITP=0
CONPUTE LOAD FUNCT ICN FOR SOLVING PMI

D9 100 W=l ,NOCES
100 PHILOD(N)=0.0

DO 120 IC=} .NCONS
KTV IC=xTYYP(IC)
NI=NODL EC)
K2=a8002(1C)

01=D1 ICLIC)

anh N

(4]

IF(OPTN.EQ.1) GO YO 110
DYVXNI=DVYVXINT)
OVVYNLI=OVVYI(NL)
DVVINIsCYVZIINL)
DVVXH2=OVVRIN2)

DYV YN2sDVVY(N2)
OVVINZSDYVZIINZ)
DML=DINg )

oN2=0(N2)

OVYXIC=(D180VYXN24D28DVIVXNL) /DLST
OVVY IC= (D1l ¢DVVYN2eD20DVVYNI) /DL ST
OVVZIC=(D14DVVINZSD20DVIINL)/DIST

OVVFLX= (DCSX( ICISDVWRIC W CSY(ICISOVYVYICHICSI(ICISOVVIICIGAPEALLIC)

EOVY=OWAXE ( EOCX .EDDY nlD
EDYDIVSEDYYS (DN2-0OM1L ) /D IST SAPEALIC)
IF(XKTYPICoNE.O) EOYDIVSC.O

PHILOO(NL ) oPH ILODINL ) sO WP LX-EDVDIY
:Holl‘.,gblgg) *PH ILOD(N2) -0 WFLX+EDVYDIY
)

110 CONT INUE
UNIsUP (M)
UN2sUP(N2)
viIsYP(Nl)
vN2=y?{n2)
wNise 2(N1)
WNZ2sLP(N2)
UICS(DLMUN24DIOUNL )/0I ST
VIC=(D10VN24DIOWILI3 /DL ST
WICS{DIoWN24DI9WN] ) /DI ST
ONGXNE=ONGXI{NT)
ONGXN2=OMNGXINZ)
QNG YNLeONGY{NL)
OMGYN2=ORGY(N2Z)
OMGZNLInINGZ{N])
OMGINZ=ONGZING)
OMGXECu( Dl SONEXNZIO200MCXNII/OIST
ONGYIC={0} .Olﬂa“!uﬂIOOIGVDH)IOIS'

S0MG X I1C
VOMGFL = (OC S X{ 1C IoUOMNGXYF DfSV( TCISUCHGYF +DCSZ(ICISUDMGIFISAREA(IC)
PHILOD (N1 ) =PH ILOO(NE }-UCHGPL
PrLL00 (K2) »PHILODIN: } $UCHGM
120 CONT INUE

————— COMNPUTE PriL0o0 POP AL INTERTOP NODES

AnnAn

0D 140 Nwi,NODES

NYYPNSNTYP (N)

IFE(NTYPH.NELO) GO

M!LW(N)-MILN‘“I—D(NICVG.('"IDCLY
140 CONT INUE
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APPENDIX D (continued)

C
<

[alalsl

laXalalal TNs]

A annnnnn andAan

[aYalala Yo WNs}

a————— INITIATE PHMI

IF(IYPL.EQ.1) GC TO 800
180 00 1S5S0 N=1,NODES
A(N)=0.C
190 PHI(N)=0.0

——a—wa CONPUVTE THE CONTRIDBLYION OF ALL COMMECTICNS TO PHI

00 290 {C=],NCONS
XTYPIC=xTYP{LC)

N1=N001(IC)
N2=W002(17)
01=011C(IC)
02=021C{1C)
AREA IC=AREA(IC)

01ST=01+02
AQDI ST=ARPEAIC/0ISTY

A(MNL)=A(N])+AOQDISY
A(N2) =A(N2 ) ¢ACDIST
PHEI(NLI=PHI{N LI PRIP (N ISAGDL ST
PHEI(N2)=PHI(KZ) +PHIPINT JoAODI ST

290 CONTINUE

————ee— CONPUTE PNl OF ALL INTEPTIOP NODES BY SUMNING
——e——a= THE CONTR IBUTION FROS MYIONS AND NOOES

00 340 =1 .NOOES

RYYPHN=NTYP(N)

IF(NTYPN.NE.O) GO TD 3aC

ABCD=1.07A(N)

PHI (N )I)=PHT (N) SABCOPHRIL D (N) *ABCD
240 CONT INVE

m————e CONPUTE PN]I AT THE EOUNDARIES

00 390 K=l ,NCONS
KTYPR=KTYP(K)
IF(KTYPKL,EO0.0) GO TO 39C
Ni=N00t{x)

N2=N002(K )

UNL=UP(NL)

VNi=sYP(NT)

wi=wPINL)

UNZ2EUP (N2)

INE=Z(N1)

IN2=Z (N2)

OCSAXK=CCSX(K)

OCSYK=DCSY(K)

0CSZK=0CSZ(K)

VYNORM 1UNE 90C SI'Ke VNI ®OC SYK+WNL *0C SZK
VYNORM2=2UN2 8 DC SXK¢ VNZ‘O(‘VKWM‘DCSZI
OIST=DLIC(K) ¢ DRICI(K)

EOYY=DMAX] (EDCX-!DW -!0!:1 ’

m————— KTYP(K) u CONNECTGR TO SOLIO wALL WITH NO SLIP
—————- KTYP(K) 2 = CONNECTOR YO SOLID wALL wITH FREE SLI®
-———— KTYPIK) 3 w CONNECTOR YO NODES WITH PRESCRIBED *LOW
- XYVP(K) 4 u CONNECTOR TO NDOES o#ITH PRESCRIBED PRESSURE
———— KT YP(K) 3 = CONNECTOR YO NOOES WwWIVH CONTINUATIVE B8C

GO TO (2355,360+365,375,260),KTVYOK

35S PHIINZ2)sPHI(NL) 2 ,00EOYVOVNOPNI/DISTO(1.0-0PTN)
GO YO 250

260 PHI(N2)sPHI(ND)
GO Y0 X0

265 PHIINIaPHI(NL) ¢+ 2,00CDYYS( VROP MI-VNOPN2)/0ISTe (1 .0-0PTN)
NYYPN2aNT YR (N2)
IP{NTYPNZL,EQe€) PHI(N2)*0,0
G0 7O 60
375 00 376 Im1.,NOGP
KGRI =NGP(T)
IP(KGPL.EQ.X) GO TO 378
276 CONYINUE
} 10004

170 zuuzz;-cnn( T )4GRAVOZINDT ¢ OPTNO(UNIOUNZSVN2OVN2OWN2OUN2 )90 .5
Q v Sv
280 PHI(NZ)ISGRAVOINZ ¢ OP TN UNZOUNSVNIOVNILUNIOUNZ ) 90,3

25%0 CONT INVE

mmen—we TEST CONVERGENCE

IP(IYR.LTel) GO TO SO0
OIFNAN®N,O

NMAY -y

oo 490 =y ,NODES

ORNL-5684
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APPENDIX D (countinued)

NTYPN=NTYPIN) 1CnP1 COS
IF(NTYPN.NELO) GO TO a9¢C 1CHMP1 C1 0
IF(ONIP(N) «£C.0.0) GG TC 490 1ICwPL 1S
CIFER=DADSIFPHICNI-PMEIP(N) ) FOABS(PHIP(N) ) T CuPi G20
IF(OIFERAL.OFMAX) GO TO 410 1CupPl C2S
OtFMANsCEIFER ICuPL C30
NRA X =N {Cmel C3S
410 CONT INUE {CwP 1 Ce0
490 CONT INUE ICHPL04S
IF(DIFENAX.GT.EFPS) GO TO S00 ICuP1 CSO
GO0 TO 600 1CMP 1L CSS
[ 4 ICP1 C60
3 ICuP1 085
g —a—eew— CONVERGENT SOLUTION OF PHE HAS NOT OCEN OSTAINED YET :gvl g;g
14
200 00 S60 N=1 ,NOCES fCupt Ca8Q
260 PHIP(N)I=PMIIN) 1CwP1G8S
ITRASSNITR-S ICmP L €90
IF(ITRGTeS «AND. [TRLT.ITPRS) GO TO S70 {Cupl g9S
WRITE(E,2000) [TR,EPS ,0F MAX , NBAX I1CuPl 100
2000 FOPRATIIMHE +SX, 888 VALUES OF PHI AT (TP = ¢, 15,0 ¢88° /10X, ICupPl 10S
1 'EOS m P ,Ef2:803Ke® DIFMAK & *,E12:8:SX,"NlAX = °,[5%) 1CwP1 110
CALL OUTPUT(PHE JNOOES RIN) 1Pl 1S
270 CONT INuE {Coe1l 120
1TR=ITRe} ICHPY 12
IFLITR CT-MNITP) GO TO 7CO 1CnuPl 130
60 TO 1180 ICuPL 135
C ICnP1l 140
C ICPl 1AS
[ 1CuPL 150
€ =————— CORNVERGENTY SOLUTION OF PHI MHAS BEEN OOTAINED 1COaP1 1SS
[ 4 1CuP1 160
€00 RETURN ICHP1 165
[ ICuP1 170
C 1CapLAT=
C =———a:.> CONVERGCENT SOLUTION IS NOV OBTAINABLE {Cupt 180
[4 ICnP’ 165
730 WRITE(6,1000) ITR ICnP1 190
1000 FORNAT{(INHO//5R," o8& CONERGENCE SOLUTION CAK NOY BE OBTAINED AFTE 1CHPL 195
IR, IS:* ITERATIONS, ST(P ¢es?/) ICwP1 200
svOoP ICP1 208
C ATu21 210
C =—em——e SOLVE THE PRESSURE EY BATRIX INVERSION 1Crg 21S
C 1TMPL 220
€00 CONT INUE 1CnP1 228
IF (MROCTN.GE.1) GO YO s8¢0 ICnPL 230
IBAND=2¢ IHALF ¢1 ICnpl 233
THBP=IHALES L ICMPL 240
[4 ICupPl 248
[4 1Cmp1 250
00 610 ksl .MOOES ICMPL 255
810 18=1,18AND ICHuP1 260
eto c«u.tan-o.o {CHPL 265
[4 ICuP1 270
C - - SET UP THE MATRPIX ICHP1 275
C 1Cupe 280
00 880 IC=1.,NCONS 1Cupl 206S
XTYPECuxTYP(IC) ICuMPt 290
Ni=NOOL(IC) ICMPL 295
%2=N002(1C) 1CnP1 200
O1=018C(IC} ICMpPL 20
02%021C(1C) 1CuPt 210
AREAICSAREA(IC) tCupy 2138
01ST=Cl+D2 1Cup1 220
AODISTY=AREALC/DISY 1CnuPL 2293
18=1mBP {CuPy 230
CiNLI1C)=CiNL,18)SA0DISY 1CNPL 23S
CHUND -IB)-C(N!-IO)OAOOI#I ICMP 240
I18= I{HEPS (N2-N1 ICmMPL 248
C(UI-II)-C(N.-lD)-AOOIsi ICMP1L 330
teninBPe(NI-N2) TCupPy 35S
CIN2,18)nC(N2,10)-A001ST ICuPt 260
€30 CONVINUE FCMPL 363
€60 CONTINUE 1CuP1 270
[4 1CHupPL 278
€ ==anees [HPLEMENT SOUNDARY (MNOITIONS 1 CwPt 60
C 1CuP1 2883
00 980 K=l +NCONS 1CHPt 390
KYYPKeKTYP (K) 1CNPL 298
IFIRTYPK,£0,0) GO YO 98¢ 1CuPt 400
wi=sM001{K) (Pl 403
N2=NOO02(K) 1C MPL 410
UNLmUP(NL) 1CMPE 413
YNEwYP(NL) ICMPL 420
wNiswe (wnl) 1CHuP1 425
UN2wUP(N2) {CMPL 430
VN2=VP(N2) 1CMP1L 433
w2ewr{N2) ICMP1 440
NI ZINL) 1CMP ] 443
INZ2=TI{ND) fCMPE 450
OCSAKmOLEN(N) 1CuP1 483
OCSYK=DCSY(K) ICMPL 460
0CS$IKSOCSZ(X) 1CuP1 463
VNORNM ] sUNE #0C SXK & VNI 00C SYKSWNL 80CSTK 1CuPtL 470
YNORM2SUNZ ¢ OC SXK+YN2 00C IY KSUNZSOCSIK 1CMPL 478
CoYY=0uAXS (€O0X,E00Y.COCT) 1Pt 480
O1$T=011C(K) ¢ DRIC(K) ICHPt 405
1CMPL 490
GN VO ($100920,930,940,550) KVYPK 1CMPL 95

ICuPL €00

LA
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APPENDIX D (continued)

————— K TYPIX)
~———— KTYP(X )
—aemwee KTYOIX)
~——— KT YPIK)

= COMNECTOP TO SOLIDO WALL WITHM NO SLis

= CONNECTOR YO SOLIO watl WITH FREE SLIP

= COCNNECTOR TO NODES WITH PPESCPIBED FLOY

4 = COMMECTOR TO NODSS WITH PRESCRI BED PRESSURE
S = COWNECTOR YO ND'AES YITH CONTINUAT IVE OC

910 PHILOD(N2) =2, 0sEDYYOVNOENL/DIST(1.0-0PTN)
IF(MPOCTN.GE. 1! GO0 TO 900
GO TO $213

$20 PHILOO(NZ2)=0,0
IFIRROCTNL,GEL.1) GO YO 980
$23 DO 925 18=1,1T0AMD
$23 CiN2.10)=0,.0
CINZ. lHBP)=1,0
(o= rpPo(NL-N2)
CiN2ol8)=-1.0
60 Y0 900

930 PHILOO(N2)=2,0%EDYYS ({ YNCRNI-YHORNZ) /DI STE( L . 0—-0PTN)
NTYPN=NTYPEM D)
IFI{NTYPN2,EQ.C) PHILOD(M2)=0,0
IF(RPOCTN, GEL1) GO TO 920

00 933 b=, 18AND

€23 CiN2.10)20,.0
CeIN2, INBPInl .0
fOum fHEPO(NIL—%2)
Ci{N2,180n-1.0
IF(NTYPN2.£Q.€) CIN2oIB)=0.0
G0 T s80

S40 DO 94, I=l . NOGP
XGPL eGPl )
F(KGO[ EQeX) GO YO 943
<sal g%:““
943 PHILOO(NZ)=GPR( L) ¢GPAVIINZ - OPTNS(UNZSUNZOVMZOVNZSENZSUNZ 1S0.5
IF (MROCTN.GE.1) GO VO 980
00 944 I0=1,18AND
Sas CINZ2+180n0.0
ClN2,IHBP)=),0
GO TO 980

falaYalaZTaYal
[ R XX ]
-

2]

9350 PHILOD(NZ)=GRAVIZINZ 4 QFTNS( IN2OUN2¢VN2OVNZSUN2OUN2 )0, S
IF(MRDCIN.GE.1) GO TO 98¢0

951 CIN2,18¥=0.0

C(N2.IKOP}=n],0
98¢ CONTINUVE

IF(WROCIN.GE. 1) GO TO 983
CALL SOLVE( L, CoPHILOD NCDES, INALF MXN.NAXOWD )
€83 CONVINVE
CALL SOLVE(2CoPHILODsNCOES, IMALF sNXNoNAXSBWD )
WRADC TNsMRDC TN
00 990 N=].NOCES
$90 PHI(NIsPHILOO(N)

ATTURN
END

GRNL-5684
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APPEFDIX D (continued)
SUBROUTINE SOLVEL KKK o C ¢ £o NNP, [ HALFS o TARNP , MAXDY)
ON OF SUPROUTINE~-TD SOLVE THE © *RIX QW"IOC

PUNCT L
RETURMEING THE SOLUTION X IN Re 1T (S aSHUNED THAT THE Aﬂﬂ ClNP.IB)
CSONTASINS THE PULL BAND OF N ASYRNETRIC MATRIX.

LTI 1,]

[P IC IV REALSS ¢ A~-H,0-2)
OINENS ION CRAXNP,HAXEY ) R {NAXKP)

THOP=IHALFBet

IF KKK = 1o THEN TRIANGULAFIZE THE BAND MATRIX CI(NP.I8), BUT
IF KKK = 2, THEN SINALY SOLVE ¥ITH TIE RIGHT-MAND SIOE R(NF)

I¥ (KKK.EG.2) GO TO 80
TRIANGULARIZE MATARIX CiNP,ID)

\ W—lmn

DO 20 Misl.MS

'lV‘“l-!-IC(Nl.lQ.’.

NsNioL

[ {od {a ud

K= HESTHAL B

00 10 NL=MJ,MNK
9=l 8-1
A-C(ﬂ-.l!).ﬂl'ﬂfl
C"I.clﬁ =A

JBslS
Kﬁll’ll‘ﬂ."
Lenivor-18
00 10 MB=JB ,X8
NOwl 80
CUWL oMB)aCINL « 58 ) GASCINE N8 )

CONT S
NNy e i
NP~ 1

ant Annd n

KX SNNP
DU 40 Ni=NR,NU

’l'o‘l.lc"(“lol.".

Himiile

8= 1 0’

00 30 NLsNJ.WK
i8=go-1
An-C(ML o 18) 9P IVOT ]
Ci 18 )=a
Joxg8et
KO=g0¢LFFALFS

g
o C(l’pt')*"ﬂ.oﬂ)“‘((“lo”l
40 mconnnu

ODILY LOAD VECTOR W{NP)

S0 NUsNNP 4]
I8 A\NDs 28 IHALF Ee1L
00 70 Nis2,InOP
I18= INBP~-NI2L
L d)
SUM=0,0
00 €0 JOs! B, INALFD
6o SUMS SUNSCINE o JB) OR(NJI)

Ly
70 R(NS I=R{NE )oSUN
f8=1
M= IHBPs
DO 90 NiImNL ,NNP
NJaNl--IHBP 41

SUN=( .0
00 €0 J8-18.INALFD
00 SUNs SUNSC (NS ¢ JB) SR(NSD

Niuniel
s0 R{NTIaR (NS IeSUN
Lanl SOLVE
R(MP)-'(W’/C("."."
00 uo 10=2, [FOP
NEisNU~-ERN
NSNS
MNB= THALFP 10
SUN®0.6
00 'I‘OO ﬂ“.-l.
100 | SUNSZINT ¢ JB) #RINJ)
t0 R(NE )= (ﬂ"‘"-llﬂ’l‘l%l.!*)
= {8AND
00 130 19=NL o NP
Nl-m'l- 10

SUN=0,0
-] :‘o Jﬁﬂ-o..

oo
] UM RUNSC(NE o JB ) SRENS)
130 nnfv-(unn-wiucul.fmn

nen

non

feud e aried
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APPENDIX D (continued)

SUBROUT INE ICHUVE(UeV o FHI JUP (VP WP +PHIP s DVVX 4 OVVY DWW 2o
1 XeYeZoVOL o NTYPDLI1IC 02 J +AREA JDC SR DCSYs DCSZoNOD1 o NOD2 o KYYP,
2 NOODES s KCONS ¢ MXN o MXK ¢ EDEX ¢ EDDY o EODZ »DELT ¢ GRAV, OMGX ¢ ORGY s ONGZ o
3 NOGF ¢ MXGF s KGF e GURsGVY s GWZ s NOGP MXGPKGP oGCPRe OPTN)

C
g FUNCTION OF THE SUBROUTINE IS TO COMPUTE U, V. AND ¥ COMPONENTS
(4
IMPLICET REAL®8 (A~-H,0-2)
ODEIMENSION U(MXN) . VIRXN) ¥ (NXN; JHCMXNY
DIMENS ION UP(BXN) ¢ VP{MXN) « WP( RAN) o PHIP{MXN)
DIMENSION OVVX(MXN) »OVVY( MXN) ¢ OVVZ{ MXN)
DIMENSION ONGXCMXN) ;ORGY( MXN) o ONGZL MXNY
ODIVEMNSION X(MXND o Y(MXN) oZ EMXN) ¢ YOL { MXN) o NTYP (MXN)
OIS SION DRTCIMXK) D21 CCMNK) s AREA(MXK)
ODIMENS JON OCSREMXK ) DCSY{MXK) ¢ DCSZIMXK)
OEMENSTON MNOD § { WXK ) s NOD 2 MXK) ¢ XTYP{ MXK)
OIMENSION KGF (MXGF ) GUX{NXGF) » GVY(MXGF) s GWZ(MXGF)
OIMENSION KGP (MXGP) «GPR (MXGP)
C
C
C ~~——=-— INITIAVE THE VELOCITY COMPONENTS U, V., AND W
00 s10 M=} o NOCES
U(N)I=0.0
V(N)=0.0
110 W(N)=0.0
C
€ ==——e—e— COMPUTE THE CONTRISUTION. OF ALL CONNECTIONS TO U, V, ANMD ¥
C
00 160 «=1 (NCCNS
KTYPKzLTYP (K)
NU=NOJL (K)
N2=N0D 2(K)
UNL =D (NL)
UN2=U (N2)
VYNl sVF (N1)
YN2=VP (N2)
EN1=yP (N1}
WN2=WP (N2)
PHINI=PHI(NIL)
PHINZ2=EHI(N2)
01=0D11C(K)
02=021C(X)
OISTsL 1402
0ISTI=1.,0/01SY
UICH(DISUN24D28UNL I9DISTE
VIC=(01sVN24D20VNE JSDISTI
BiC={0 1oWN2+4D22 W1 )#OISTL
PHIIC=(DISPHINZ4D2¢PHINI) #DIST]
OCSXICsDCSXIK])
OCSY IC=0CSY(K)
DCSZIC=DCSZ(K)
ARPEAICSAREA(K)
[4
[
PHIFLX=-PH] [CODCSX ICSAREA IC
PHIFLY=-PHE [CODCSY SCSAREALC
PHEIFLZ=-PHE JCOOCSZ ICSAREAIC
[
EDYYsSDMAXL (EDOX,EDDY EDCZ)
c IF(OPTN.EQe1) GO YO 129
OISTAI=1,0/01STPAREAIC
EOYFLXSEOYYS(UN2-UN1T )90 ISTAS
EDYFLY=EOYYS( yN2-¥N1 )80 ISTAL
EOYFELZ=EOVYYH( SN2-WNI1 ) SO ISTAL
GO YO 120
125 OMGXNIsOMGX(NI)
OMGYNI=OMGY{N1)
QUG ZNLeCHGZ(NTL)
OUMGXN2sOMGX(NZ)
OMGYN2SONMGY (N2)
ONG INZ=ONGZ (N2)
c
OMGXICH (D1 SOMGAN2¢G290MEXNL )80 ST
OMGY (1C= (D1 POMSYN24D 290MGYNL )OO 1 ST
OMGZICs (DL POMGIN24D260NGZNL)SOIST]
EOYFLXs=EDYYVS (DCSY ICSOMGZ IC~0CSZ ICPOMGYIC) PAREAIC
COYPLYS~ED YV {(DCSZICO*OMCX IC~-OCSX IC*OMGZIC ) SAREAIC
EOVYFLZI=-EDYVS (DCSXICOOMCY IC-0CSY ICSOMGXRIC ) SAREALC
130 CONTINUE
U(NL ISU(NL) + PHIFLX + EDYPLX
V(N )sU(N2) = PHIFLX = EDYFLX
vi{NLIEVI(NI) ¢+ PHIFLY ¢ EOVFLY
VIN2)sV(N2) - PHIFLY = COYFLY
WiNL)=W{NL) * PMHIFLZ +» EOYFLZ
WIN2)sW(N2}) -~ PHISLZ ~E’VYFLZ
[4
¢ 190 CONTINUE
C
C e=e—m=e COMPUTE THE NEW Us, Vo ANO W AT INTERIOR NOOES
[
00 290 Nw|,NOOES
NYYPNaNTYP (N}
IF(NTYPN.NELO) GO TO 29¢ )
OTOVOL=DELT/VOL(N)

ORNL~S6R4
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APPENDIX D (continued)

[alala],]

[a BN, YalaYalalaT,}

290

——e——eee KTYPIK)
———— KT YPIK )
——— KT YP(K)

—— KT YP(K)

IFLOPTN.EQ.1) 60 TO 223

VIN) =UP(N) SOTOVOL SU(N]} - DELTSDVVXL N]
VI(N) =VYP(N) SOTCYOLSVI(N) - OBLVSOVVVIN
:&N%;‘;‘:i SOTOVORL *u(N) - DELVTSOVVI( N)

ONGRXN=ORGX I N)

ONGYN=0ONGYIN)

ONGIN=ONGT (N )

UIN) =UPNCO TOVOLSUIN) ¢ DELTS(VPNSONG IN-UPNSONGYN)

VINIsYPMOTOVALSVIN) ¢ CEL TH{ UPNSONGXN-UPNOONGIN)

zg:;:"MDYm.I(N) & CELTS(UPNOORGYN-VPNIONGXN)
NYE

COCAPUTE Ue Ve AND W AT BOUNDARY WNOOES

00 360 K=] .NCONS
KTyPR=KTYP (K )
IF(KTYPK,EQ.0) GO TO 3I9C
Ni=N0D1 (X)

N2=N002(KX)

CCWNECTOR TO SOLID wWALL WITH NO SLIP
CONNECYOR TO SOLID wALL WITH FREE SLIP
CONNECTOR TO NODES wiTH PRESCRIBED MLOW
CONMECYTOR YO NDDES WITH PRESCRIBED PRESSURE
COMMECTOR TO NODES wiTh CONTINUATIVE BC

G0 YO (210+32Ce330:340,350), KTYPK

U(N2I=0.0
V(N2 )= 0.0
WiN2)=0.0
GO0 YO 2so0

OCSXK=DCSX{K)
DCSYK=DCSY(IK)
OCSIK=DCSZ{K)
UNL=U(NL)

YNiImV{NL)

Wisw{Nl)

YNORM I=DCSXKSUNL SOCSYKSYNE ¢DCSZK SN
UIN2 )=UN1-DCSIKSVNDRM1
VI(N2)=VYNL-DCSTKSYNORNL
WIN2)suNl-DCSZIKSYNDRNL
G Ya 90

00 332 1Is=1,MOGF
KGFIaxGF(I)

IFIKGF 1.€EQ.K) GO YO 338
CONT INUE

U(N2)IsGUR( T
VINZ)=GYY(L)
wiN2)=guZ( 1)
G2 YO0 350

UINZD)=U(NL)
viNZI=sVINL)
WiNZ)=w(NL)
60 10 20

XTYP(K)

LN RN
APUN=
(NN

VIN2)=UINL)
vinz)svint)
wW(N2)=wiNL)

CONT INUE
RETYURN
END

e s

po alh

Y
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APPENDIX D (continued)

C
1000
1100
1200

SUBROUT INE QUTPUT(F « NODES ¢ XAXNOO)
IMPLICLT REAL 98 (A-H,0—2)
DINENS ION F(NAXNOD)

WP VE(6.,1000)
LINE=D

D3 100 I=).NOCES.S

Mg

IMAX=N INO( I o8 . NODES)

WRITE(Ge1100) (JoF(I) ¢ IsININ, INAX)
LINE=LEINES 1

IFC(MODCLINE, 500 -EQ.0) WFITE(S,1200)
CONT INVE

FORBATCINO/Z/7/3C 8K "L *e 6 3, °F* BX1/S(AX* =8N e *~*4 8K })

FORMAY (IH +S(14.,1X,E12.4,3X))
FOPMAT (1M1 , 7/ +&4 X, *CONT I NUED

1 0x3)
RETURN
€0

77 SLAR L e6K o *F * BRI/ BLAN %2 BN~

LR



