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ABSTRACT

The HEATING6 heat conduction code is modified to (a) read the
multigroup particle fluxes from a two-dimensional DOT-IV neutron-photon
transport calculation, (b) interpclate the fluxes from the DOT-1V
variable (optional) mesh to the HEATING6 control volume mesh, and {c)
fold the interpolated fluxes with kerma factors to obtain a nuclear
heating source for the heat conduction equation. The modified HEATING6
is placed as a module in the ORNL discrete ordinates system (D0S), and
has been renamed DOS-HEATING6. DOS-HEATINGG provides the capability for
determining temperature distributions due to nuclear heating in complex,
multi-dimensional systems. All of the original capabilities of HEATINGS
are retained for the nuclear heating calculation; e.g., generalized
boundary conditions (convective, radiative, finned, fixed temperaturs ov
heat flux), temperature and space dependent thermal properties,
steady-state or transient analysis, general geometfry description, etc.

The numerical techniques used in the code are reviewed and the user
input instructions and JCL to perform DOS-HEATINGS calculations are
presented., Finally a sample problem involving coupled DOT~IV and
DOS-HEATING6 calculations of a complex space-reactor configuration is

described, and the input and output of the calculations are listed.

Xi






Section 1.0 INTRODUCTION

Energy deposition due to neutron and gamma interactions with
structural and shielding materials is a recognized concern in designing
many nuclear power systems, The temperature distribution arising from
this "nuclear heating" source can cause severe thermal stresses and, in
extreme cases such as in space-based reactors, the temperature can
actually approach the melting point of vital components. In order to
compute the temperature distribution, two steps are required. First, a
particle transport calculation is performed to obtain the space and
energy distribution of the neutron and/or gamma fluxes. Second, the
fluxes are folded with kerma factors to determine the volumetric heat
source which is input to a heat conduction calculation. The output of
the conduction calculation is checked to make sure that all thermal
constraints are met. If not, then a design modification is made, and
the procedure repeated.

The Discrete Ordinates System (D0S) (1) at O0ak Ridge National
Laboratory (ORNL) provides the capability of performing detailed
transport calculations of very complex systems. The DOT-IV (2) program
is a two-dimensional, multigroup discrete ordinates transport code,
which is a major module in this system. DOT-IV can be used to compute
fluxes for evaluating the nuclear heating source; however, no modules
previously existec in the DOS system to utilize the DOT output to
perform the subsequent conduction calculations in order to determine the

final temperature distribution.




Many sophisticated programs are currently available to solve the
heat conduction equation. One of the more advanced conduction codes
which is available at ORNL is HEATINGG,(3) which is the latest version
of the HEATING program. HEATING6G was developed under support from the
U.S. Nuclear Regulatory Commission to serve as a module in the SCALE

(4)

computer code systeii. The SCALE system was designed mainiy to

perform safety analysis of spent fuel shipping casks; however, the
individual programs in the system can be used alone or together to
analyze many other types of problems. In particular, the HEATINGG

program can be used as a stand-alone, heat conduction program. The

foilowing is a description of some of the capabilities of HEATINGG:

"HEATINGS solves steady-state and/or transient heat conduction problems
in one-, two-, or three-dimensional Cartesian or cylindrical coordinates
or in one-dimensional spherical coordinates. The thermal conductivity,
density, and specific heat may be both spatially and temperatuve-
dependent. In addition, the thermal conductivity may be anisotropic.
Selected materials may undergo a change of phase (i.e., melting,
boiling, freezing, etc.) for transient calculations involving one of the
explicit procedures. The heat generation rates may be dependent on
time, temperature and position; and boundary temperatures may be
dependent on time and position. Boundary conditions which may be
applied along surfaces of a model include specified temperatures or any
comipination of prescribed heat flux, forced convection, natural
convection, and radiation. Models are available to simulate the thermal
fin etfticiency of certain finned surfaces. In addition, one may specify

radiative heat transfer across gaps or regions embedded in the model.



The boundary condition parameters may be time- and/or temperature-

dependent. The mesh spacing may be non-uniform along each axis."(B)

1.1 Objectives

It can be seen that the capability is available to perform
transport as well as heat conduction calculations in complex systems,
using DOT-IV and HEATING6, respectively. However, prior to this work
there was no automated coupling between the two calculations. Due to
differences in the way that the calculational meshes are defined in DOT
and HEATING6, it is impossible to define a single consistent mesh that
will coincide for the transport and heat conduction calculations. Thus
it is always necessary to interpolate the DOT fluxes to the appropriate
HEATING6 mesh in order to compute a consistent nuclear heating source.
Furthermore, because of the way HEATING6 defines its "control volumes,"
it is necessary to compute up to four interpolated flux values for each
node in the HEATING6 mesh. Kerma factors corresponding to the different
materials in each control volume can then be folded with the
interpolated fluxes to obtain the final nuclear heat source at a given
node. For complex geometries, computer routines must be developed to
perform these tasks.

The objective of this work is to modify the original HEATING6
program, in order to:

(a) Read the DOT-IV output fluxes from a VARFLM file (including

variable mesh problems)

(b) interpolate the DOT group fluxes to the midpoints of the

various "subregions" which comprise the control volume about a

particular node in HEATINGG.



(c)

The
HEATINGS

(a)

(b)

(c)

(d)

read input values for the kerma factors, and fold the
interpolated fluxes with kermas for the appropriate material in
the subregion.

sum the results of (c) over group and subregion to obtain the
final nuclear heating source associated with the control volume
for a given node,

implement the modified version of HEATING6 as a module in the
DOS system, so that coupled DOT-IV/HEATING6 calculations can be
easily performed in a single job step.

following constraints were placed on the modifications made in
to compute the nuclear heating source:

modifications can not restrict the current capabilities of

the code.

nuclear heating source can be present simultaneously with any
external heat source presently treated by the code.

the code must be "backward compatible" for all previous input
decks; new input requirements must be kept to a minimum, and
will use free form input procedures.

new arrays are to be variably dimensioned.

The modified version of HEATINGS is now called "DOS-HEATING6".

1.2 Overview of the DOS-HEATING6 Code

The

assembly-

ALOCAT).

original HEATING6 code is written mostly in FORTRAN, with a few
language routines used in core storage determination (e.g.,

The program is quite large, consisting of over 100 subroutines

and about 19000 lines of coding. The DOS-HEATING6 program has nine



modified routines, as well as four completely new routines, as listed in
table 2.1. Essentjally every array whose size is a function of the
input data is variably dimensioned. The default values used to compute
these variable dimensions may be overridden using the NAMELIST feature
in the input data, and thus the code does not have to be recompiled
each time a change is specified. Computer storage allocation for
several features in HEATING6 is handled at execution time, and the
values for these flags may also be overridden using the NAMELIST
feature. HEATING6 uses the SCALE computer core allocation feature.
Basically, it obtains the value for the total computer core requested by
the user from the job control language (JCL). It then determines the
amount of core required by the basic HEATING6 code {all but the variably
dimensioned arrays) and the buffers for the logical units to be used.
The remaining core is then reserved for the variably dimensioned arrays.
The card input data for DOS-HEATING6 uses free-form reading
subroutines and is subdivided into data blocks identifiable by keywords.
Data items or blocks may be added, modified or deleted from the input
data stream for the current model or from the previously defined model
making parametric studies easy. DOS-HEATINGS will read the input data
for a case until it encounters an end-of-case indicator. It checks the
input data for errors and inconsistencies and issues messages clearly
identifying any data problems that may be encountered. Some data errors
are fatal and cause processing to be terminated immediately. However,
most errors will allow the input data processing to continue for the
case but will not allow the case to be executed; This results in the
code locating all or most of the input data errors with one execution.

If no input data errors are encountered, DOS-HEATING6 will proceed with



Table 1.1 HEATING6 Code Modifications

Modified Subroutines New Subroutines
HEATNG DOTR
INPUT DOTQ
MAIN TERP
READER DWOT
MATERL
CALQLT
TRANO
DIRECT
DIFFER(*)

(*)Corrected error in original coding; DTAN (1.0D0) changed to DATAN

(1.000)



the specified calculations for the case. If input data errors are
encountered or if the calculations for the case are completed, the code
starts reading input data for the next case. If a case relies on data
from the previous case, the new case will not be executed unless the
previous case terminated successfu]]y.(B)
A brief description of the numerical techniques used in
DOS-HEATINGE is given in Section 2 of this report. Section 3 describes
the terminology for problem specifications, and gives the input
description. Section 4 illustrates a sample calculation involving

coupled DOT-IV/HEATINGG runs to determine the temperature distribution

in a space-reactor shield.



Section 2.0 CALCULATION METHODOLOGY

A detailed description of the numerical methods used in HEATINGS to
solve the steady state or transient heat conduction equation is given in
Section F10.2.1 of the HEATING6 documentation, contained in Vol. II of
the SCALE reports.(4)

Some of this section was taken directly from that report with
appropriate alterations to reflect the specific problem addressed by
DOS-HEATING6 of how to compute the heat source due to nuclear heating,
utilizing the flux output from a DOT-IV neutron/photon transport
calculation. Only an outline of the modifications made to HEATING6 to
provide capability for computing the nuclear heat source is given here.
A more detailed description, including a Tisting of the new subroutines

appears in Reference 5.

2.1 HEATING6 Numerical Technique

The HEATING6 program solves the steady-state or transient heat
conduction problem in either one, two, or three dimensions for either
Cartesian or cylindrical coordinates or in one dimension (radial) for
spherical coordinates. For illustrative purposes, the general equations
and the discussion which follow are written for a three-dimensional
problem in Cartesian coordinates. However, the present nuclear heating
source calculation in DOS-HEATING6, which is based on the
two-dimensional DOT-1V flux output, is actually Timited to RZ, Re, or XY

geametries and steady state cases.



First, the physical problem is approximated by a system of nodes
each associated with a small control volume. In order to define the
nodes, a system of orthogonal planes is superimposed on the problem.

The planes may be unequally spaced, but they must extend to the outer
boundaries of the problem. A typical internal node, which is defined by
the intersection of any three planes is depicted in Fig. 2.1, Heat may
flow from a node to each adjacent node along paths which are parallel to
each axis. Thus for a three-dimensional problem, heat may flow from an
internal node to each of its six neighboring nodes. The system of
equations describing the temperature distribution is derived by
performing a heat balance on the control volume associated with each
node.

The finite difference heat balance equation for the control volume

around node o in Fig. 2.1 is

Tg+1 - Tn 6
{ ———— =P + 3
0 At 0 m=1

S (T = T0) (2.1)
where T; is the temperature of the mth node adjacent to node o at time
tn’ OKm is the conductance between nodes o and m, CO is the heat
capacitance of the material associated with node o, and Pg is the heat
generation rate in the latter material at time t . In general, the heat
generation rate will be composed of an external heat source, as
discussed in the original HEATING6, plus a "nuclear heat source” arising
from the energy deposition of neutrons and/or photons which interact
with the materials comprising the node. Therefore, the total heat

generation rate for node o can be written as follows:

Pg = (PQ)E + (P )y (2.2)
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n
where (PO)E
(Po)N

output flux.

external heat sources at time tn

nuclear heat source (time-independent) computed from DOT

With reference to Fig. 2.1, the Vz's (sub-region volumes) and AmY's
(subregion areas) are defined, by using examples, as follows:

VA (2.3)

Vo= (Xyyp - %) Oy - Y5 (B - K

2 2 2

A, L= (Y.

1,1 -Y.) (2

j*1 ~ 3 1~ A (2.4)
2 2

The expressions for computing values of Co’ pn

0’ and 0Km associjated with

node "o" are given in section F10.2.1 of the SCALE HEATING6 report;
however, in this report we are only concerned with the expression for
the node heat generation rate, given by

8

pl = 3

v, (2.5)
0 9=1 2 2

n . .

where Q2 is the heat generation rate per unit volume in subregion £ of
node o, at time step n. As shown in Eq. 2.2, Pg in DOS-HEATING6 is
composed of an external and a nuclear heat source, so that there will be

a corresponding volumetric heat generation rate for each of these

contributions:
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Qg = (@) + (Qy)y (2.6)
with
n 8 n
(Pl = I (0 Yy (2.7)
8
(Ply = 2 (Qy ¥y (2.8)

The volumetric nuclear heat source (Qz)N is calculated from the
neutron/photon flux output of the DOT transport code as discussed in
Section 2.2.

Nodes lying on a surface or nodes from one- or two-dimensional
problems will not necessarily have six neighbors, as do internal nodes,
The general heat balance equation for the control volume about node i
having Mi neighbors can be written as
-

C.

M,
1 =pl e nlk, (Th - T)

M 1)
AL m=11 “@ %m !

(2.9)

where a is the mth neighbor of the ith node. These nodes will also not
necessarily contain eight subregions, so that the general form of the

heat generation rate associated with node "i" is

n i n
Pi = Ql VL . (2.10)

=1

o M

where Li = number of subregions associated with node "i".
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For a steady-state conduction problem, the heat balance equation

for an arbitrary node i reduces to

M.
i .
Ps +m§1 iKam(Tam - Ti) =0 (2.11)

since the left-hand side of Eq. 2.1 is zero.

If there are I node points, there will be a system of I equations
with T unknowns since Eq. (2.11) will be applied at each node. HEATING6
contains two techniques for solving the resulting system of equations.
The first technique involves point successive overrelaxation (SOR)
iteration combined with a modification of the "Aitken 52 extrapolation
process." This method can be used for any steady-state problem modeled
with DOS-HEATING6. However, for certain classes of problems convergence
may be slow or the convergence criterion may be unreliable since it only
requires that the maximum relative change in temperature from one
iteration to the next be less than the specified value. In other words,
the steady-state temperature distribution could change significantly as
the convergence criterion is decreased in magnitude. Such difficulties
can arise in problems with widely varying parameters such as thermal
conductivity, grid spacing along an axis, or nonlinear boundary
conditions. Thus, a second technigue is available to HEATING6 to solve
the steady-state system of equations using a direct solution technique.
The direct solution technique is available on]y for one- and two-
dimensional problems, and even then it is not always more efficient than
the successive overrelaxation method since it can require a large amount
of core. This can occur for two-dimensional calculations when the
problem requires a large number of lattice lines along the X (or R)

axis, or when the problem requires heat transfer across a gap along the
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Y (or ©) or Z axes. However, it can be much faster and more reliable

than the successive overrelaxation technique for many problems.

2.2 Calculation of Nuclear Heat Generation Rate from DOT Fluxes

As shown in the previous section, the total nuclear heat sources
for the control volume around a node is found by summing the heat
generated within each subregion of the node control volume. This in
turn is found by multiplying the volumetric heat source for the
subregion by the subregion volume.

Recall that the control volume associated with a given node may
contain more than one material, if the node happens to lie on an
interface; however, the composition of each subregion in the node is
uniform, In a three-dimensional problem an internal node (i.e., one
which does not lie on an outer boundary or an internal gap boundary) is
composed of eight subregions; however, in two-dimensional problems an
internal node contains only four subregions. Boundary nodes will
contain fewer subregions. The nuclear heating source calculation in
DOS-HEATINGS 1is presently limited to two-dimensional problems, though it
would be straightforward to extend the capability to three-dimensions.
The reason for the two-dimensional restriction is the fact that the DOT
transport calculation is limited to XY, RZ or RO geometry.

As shown in Eq. 2.8 the nuclear heat source is obtained from the
volumetric nuclear heat source (QR)N' ror subregion "&" the volumetric
nuclear heat source is calculated based on the DOT flux output using the

expression:

9,2 9,4 (2.12)
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g is the average flux in subregion &, for energy group g,
]

({neutrons or gammas)/(cmz-sec))

h —
where ¢g

Zg . is the kerma factor corresponding to the material in subregion
% for energy group g (Joules/cm), and

IGM is the number of gro! ps used in the DOT calculation.

The mesh used in the DOT transport calculation does not correspond to
the mesh used in the DOS-HEATING6 calculation; therefore, the value of
the average flux within a subregion must be obtained by interpolating
the fluxes on the DOT output VARFLM file. The fluxes must be
interpolated to the center of each subregion volume associated with a
given node in HEATING6. In two-dimensional geometry this requires that
four interpolations be performed for each internal node, as shown in
Figure 2.2.

Note that the fluxes are spatially continuous, so that a simple
two-dimensional linear interpolation is used to obtain the average flux
in each subregion. The kerma factors are discontinuous at material
interfaces, and in general can vary among the four sub-regions
comprising a node, as shown in Figure 2.2. The interpolation routine
which was developed for DOS-HEATING6 allows for a "variable mesh option"
to be utilized in the DOT transport calculation, whereby the number and
distribution of I meshes can vary with the J mesh., The HEATING6
calculation, however, only has fixed-mesh capability. A1l information
needed to define the DOT mesh employed in the transport calculations is
obtained directly from the DOT output VARFLM file, so that none of this
information must be entered as part of the DOS-HEATING6 card input by

the user.
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Section 3.0 INPUT DESCRIPTION FOR DOS-HEATING6

One of the objectives in developing the DOS version of HEATINGG was
to minimize the changes to the basic input requirements; thus, the input
description for the DOS version is essentially the same as the original
SCALE version of HEATING6, with a few additional parameters. The user
is referred to Reference 3 for detailed information on setting up a
basic HEATINGG heat conduction problem. For convenience we include in
Section 3.2 an abbreviated version of the basic HEATING6 input
description taken from that report. In Section 3.1, the changes to the
basic input which were added to provide for nuclear heat source
calculations are summarized.

In addition to the input provided on cards by the user, DOS-
HEATING6 needs values for the DOT calculational parameters obtained from
the VARFLM file input to the code whenever a nuclear heating calculation

is performed. The following are some of these parameters:

IGM = number of energy groups in DOT calculation
JM = number of J intervals (e.g., Z or 9)
ISM = number of variable I-mesh sets

IMSISM = total number of I intervals, all sets.

3.1 Additional HEATING6 Input Required For Nuclear Heating Calculations

The option to perform a nuclear heating calculation with DOS-
HEATING6 is indicated by setting a new parameter called "IDOT" equal to
an integer greater than zero. The IDOT parameter is entered as the last
variable in the NAMELIST /OPTION/ which is part of the standard HEATING6
namelist input. The value for IDOT corresponds to the logical unit
number assigned to the DOT VARFLM file, which is input to DOS-HEATING6

to provide fluxes for the nuclear heat source calculation,
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The only other special input required for nuclear heating
calculations are the kerma factors. Macroscopic (i.e., "pre-mixed")
kermas are entered by group, for each material in the problem. This is
done in the "Material Data Block" of the standard HEATING6 input.
Previously, there were two types of cards in this block for each
material in the problem: "Card M" to assign thermal properties for the
materjal; and "Card PC" (optional) to assign phase change information
for those materials which are allowed to melt or boil. In the DOS
version, a third type of card (card K) is also required if the parameter
IDOT (in the NAMELIST /OPTION/) is positive. The "IGM" group-wise
valuas for the kerma factors of the material are entered on the K cards,
starting with group 1 (highest energy) and ending with group "IGM"
(Towest energy). The value for IGM is read by HEATING6 from the DOT
flux file, and of course the group structure of the kerma factors must

be consistent with the DOT fluxes.

3.2 Input Variable Description

This section was taken directly from Section 10.3 of Reference 3
and is designed to guide the user through the steps necessary to solve a
heat transfer problem with HEATING6. First, a set of instructions is
presented to aid the user in representing the geometrical configurations
of the problem with a lattice of points. Then, the functions used by
the code to define the material parameters are given, followed by a

discussion of user-supplied subroutines.



19

Regions

The configuration of the problem is approximated by dividing it
into regions, depending on the shape, material structure, indentations,
cutouts, and other deviations from the general geometry. In some cases,
zoning into regions must be done in order to describe a specific
boundary condition or a material whose thermal conductivity, density, or
specific heat is a function of position. There are three basic rules
governing region division:

(1) Boundary lines or planes must be parallel to the coordinate
axes (two points, four lines, or six planes are required to
enclose a region in one-, two- or three-dimensional geometry.
respectively).

(2) A region may contain at most one material (however, many
regions may contain the same materiall. A gap region does not
contain a material.

(3) When a boundary condition is defined along the boundary of a
region, it must apply along the full length of the boundary
line for two-dimensional problems and over ail of the boundary
plane for three-dimensional problems.

Consider, for exampie, a case consisting of a simple rectangle 1in

XY geometry, half of which contains one material, and the other half a

second material, as depicted in Fig. 3.1.

This elementary case would require two regions (as indicated), one for
each material. If the upper right corner of the rectangle is omitted as

in Fig. 3.2, three regions are required as shown.
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This division of the right half of the rectangle into two regions
accounts for the indented or cutout upper right corner. Note that
regions 2 and 3 of Fig. 3.2 contain the same material.

Now consider the case of Fig 3.2, introducing boundary conditions
as in Fig 3.3. The left boundary of the left-most rectangle now
contains two different boundary types. Thus, in accordance with the
third basic rule, region zoning is performed to account for the
different boundary conditions, and an additional region is required.

To specify heat transfer between parallel surfaces, one defines a
region whose boundaries include the two parallel surfaces. Then, the
boundary condition describing the heat transfer process is applied along
both of the surfaces of this region. Although the regions adjoining the
parallel surfaces involving the surface-to-surface heat transfer may be
composed of more than one material, they must be defined and must
contain a material. The region itself may or may not contain a
material. 1In Fig. 3.4, surface-to-surface heat transfer cannot be
defined between the left and right boundaries of Region 3 since part of
the area adjoining the right boundary is undefined. In Fig. 3.5
surface-to-surface boundary conditions can be applied along the left and
right sides of Region 3.

If a surface-to-surface (type 3) boundary condition has been
defined along a surface of a region and a surface-to-boundary (type 1)
boundary condition is desired along the same surface, then the type 1
boundary condition must be applied along the surface of the adjoining
region. In Fig. 3.5, surface-to-surface boundary conditions can be
applied along the left and right sides of Region 3 while a surface-to-
boundary boundary condition can be applied along the left side of Region

4. This can be done only if Region 3 is a gap region.
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Lattice Arrangement

The second requirement for describing the overall configuration is
to construct a set of lattice lines perpendicular to each axis and
extending the entire length of the remaining coordinates. The lattice
lines are really points, lines, or planes for a one-, two-, or
three-dimensional problem, respectively. However, the phrase, "lattice

lTine," will be used for illustrative purposes. The lattice is defined
in the following manner. The lattice lines are divided into two
classes: gross lattice lines and fine lattice lines. A gross lattice
line must be specified at both region boundaries along each axis. Fine
lattice lines, equally spaced, may appear between two consecutive gross
lines to create a finer mesh. If unequal mesh spacing is desired within
a particular region, then gross lattice lines may appear with that
region. A nodal point is defined by each lattice point in
one~dimensional problems, by each intersection of two lattice lines
appearing in a material region or on its boundary in two-dimensional
problems, and by every intersection of three lattice planes appearing in
a material region or on its boundary in three-dimensional problems. The
points are numbered consecutively by the program at the intersection of
each X- (or R-}, Y- (or ©-), and Z-plane starting with the planes
nearest the origin and changing the X- (or R-) plane most rapidly and
the Z-plane least. Temperatures are calculated at each such nodal
point.

In a nuclear heating calculation, the HEATING6 node arrangement is
made independently of the mesh used in the DOT transport calculation.
Thus the selection of the DOT mesh can be based on particle transport
considerations, whereas the DOS-HEATING6 mesh can be selected on

temperature gradient considerations.
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Analytical and Tabular Functions

The analytical and tabular functions are built-in functions which
may be used to aid in the description of some of the input variables.
An analytical function is defined by

F(v)=A1+A2v+A3v2+A4cos(Asv)+A69xp(A7v)+A85in(A9v)+A102n(Allv) (3.1)

A tabular function is defined by a set of ordered pairs, (Vl’G(Vl))’
(VZ’G(VZ))""’(Vn’ G(vn)), where the first element of a pair is the
independent variable and the second is the corresponding value of the
function. In order to evaluate the tabular function at some point, the
program uses linear interpolation in the interval containing the point.
The set of ordered pairs must be chosen so that the independent
variables are arranged in ascending order or

Vi S Vg € V3 SeenSVe g <V (3.2)

If the function must be evaluated at some point outside of the defined
domain of the function, then

Glvyds v < vy (3.3)

6(v) = G(vn), vV o>y

n

Input Variables

The input variables included in Table 3.1 must be defined by a
function having the following form:

P{x,y,z,t,T) = Po-f(x,y,z,t,T) (3.4)
where P0 is a constant factor and f(x,y,z,t,T) may be a product of
analytical and tabular functions, such as

f(x,y,z,t,T) = Fi(x)-Fj(y)-Fk(z)-Fl(t)-Fm(T). (3.5)
In observing the definitions of the input parameters (see Table 3.1)
which may be defined by Eq.(3.4),it is noted that only the volumetric

external heat generation rate is a function of all the independent
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Table 3.1. Dependence of Input Parameters

Function of Related User~
Parameter X y z t T Supplied Subroutine
k (x) x CONDTN
o (x) x DNSITY
Cp (x) x CPHEAT
TO X X x  (x) INITTP
QE X X X X X HEATGN
Tb X X X X BNDTMP
hC (x) (x) (x) «x X CONVTN
hr (x) (x) (x) x X RADITN
hn (x) (x) (x) «x X NATCON
he (x) (x) (x) «x X NCONEX
hf (x) (x) (x) «x X BNFLUX

NOTE:

The x enclosed in parentheses, (x), indicates that although the
parameter cannot be an explicit function of the indicated
variable using normal input data, this variable is initialized in
the respective user-supplied subroutine. Thus, the parameter can
be a function of the indicated variable if it is so defined in
its respective user-supplied subroutine.



variables. Thus, if any variable is omitted from the definition of the
parameter, then the corresponding factor is set equal to unity in Eq.
(3.5)., The constant factor, Po’ is part of the input data, and its
value appears on the data card which is used to define the parameter.

If one of the input parameters is to be a function of position, time or
temperature, then the appropriate index or indices, i,j,k,1 or m, from
Eq. (3.5) are entered on a data card, too. If an index is positive,
then it defines the number of the analytical function for the respective
variable. If it is negative, then the absolute value of the index
defines the number of the tabular function for the respective variable.
If any of the defined factors for a parameter are omitted from the input
data, then that particular factor is set equal to unity in Eq. (3.5).

If none of the factors are defined in the input, then that particular
parameter is treated as a constant. If the value of P0 is zero or is
Teft blank on the data card and if the data indicates that the parameter
is to be function of position, time or temperature, then PO is set equal
to unity in Eq. (3.4) If the value of PO is zero or is left blank and
if the data indicates that the parameter is not a function of position,

time, or temperature, then P0 is set equal to zero in Eq. (3.4).

NOTE... The nuclear heating source is not specified by the user
with an analytical or tabulated function. It is computed
internally by the code. Only the external heat generation is input

in this manner,
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If a particular variable cannot be defined by a product of
analytical and tabular functions as indicated in Eq. (3.5) then the user

may supply his own subroutine to evaluate Eg. (3.4).

User~Supplied Subroutines

Subroutines may be supplied by the user to evaluate any of the
parameters listed in Table 3.1. Thus, if an input parameter cannot be
defined by one of the built-in functions as described previously, it is
quite simple for the user to add his own computational technique for
evaluating the parameter. The user-supplied subroutine is referenced by
specifying one of the factors of the parameter as an analytical function
(i.e., leave the second entry on the Al card blank and omit the related
A2 card). Since this analytical function is only a flag to tell the
code to call the appropriate user-supplied subroutine, the same
analytical function can be specified for more than one parameter. The
computational technique is then programmed in the subroutine associated
with the parameter of interest. For the heat generation rate parameter,
the time-dependent factor is evaluated independently of the other
factors, and thus, the time-dependent factor can be specified as
user-supplied independent of the position- and time-dependent factors.
More details on how to set up a user-supplied routine are given in the

HEATING6 report. 3)
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3.3 User Input Procedures

A discussion of the input cards is presented in this section
followed by a brief outline of the input data. A much more thorough
description of the HEATING6 input specifications is given in Reference
3. Much of this section is condensed from that reference. In preparing
the input data, any consistent set of units may be used in the HEATING6
program except for problems involving radiation. Then, the default for
temperature units is degrees Fahrenheit. If the temperature units are
either degrees Celsius or absolute degrees, the temperature units flag
must be properly set. The units associated with the algorithms which
appear in user-supplied subroutines must be consistent with those of the
input data. For nuclear heating calculations, the units on the kerma
factors must be consistent both with the DOT flux units (usually in
cm‘zs'l),fas well as the energy units of the other input parameters.

The input data for HEATING6 is read using the SCALE free-form
reading routines (see Reference 4) which allow data to be entered in an
unformatted manner by separating each data item by one or more blanks or
by a comma. With a few exceptions noted below, the data items may be
entered anywhere in columns 1 through 72. If the data that is to appear
on a card will not fit on one card (i.e., the printout times), an "@"
must appear in column 1 of each continuation card. Otherwise, the code
will read the remaining data for that card image as either zero or
blank. There is no 1imit to the number of continuation cards. However,
a continuation card may not immediately follow a title card, an
end-of-data card, a comment card, or a keyword indicator car. Columns 73

through 80 of each card are reserved for identification to aid the user
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in the preparation and handling of data. The following discussion
concerning the free-form input data was taken from Reference 4. Decimal
data may be entered as in FORTRAN input, e.g., 1.733-4, 1.733E-4,
1.733D-4,0r 0.0001733 is the same as 1.733x10"4. Note that embedded
blanks are not allowed within a given number representation. SCALE
free-form reading routines have provisions for multiple entrees of the
same data value. This is done by entering the number of repeats,
followed by either R, *, or §, followed by the data value to be
repeated. For example, 5R2 or 5*2 enters five successive 2's in the
input data. There must not be any blanks between the number of repeats
and the repeat flag (R, *, or $), but each multiple entry must be
separated from the rest of the data by one or more blanks or by a comma.
Since blanks are ignored, an embedded zero must be specified in the
input data either as 0 followed by one or more blanks, as 0 followed by
a comma, or as one or more blanks followed by a comma. However,
trailing blanks may be omitted. Multiple zeros may be specified as NZ
where N is the number of zeros to be repeated. Again, there must not be
any blanks between the N and the Z but the NZ must be separated from the
rest of the data by one or more blanks or by a comma. A1l literal data
fields, such as the material names, must be delimited by a blank. They
must not be delimited by a comma.

The input data for an execution of HEATING6 consists of data
defining the size of the variably dimensioned arrays and the options
that will be in effect during the computer run and is read using the
NAMELIST /OPTION/. This data is followed by data decks for each case to
be solved. A data deck for a case consists of a title card, two

parameter cards, and the data blocks necessary to define the problem



33

being modeled. The user may wish to add comment cards to the input data
to assist in documenting a model. Any number of comment cards may
appear anywhere in the input data deck following the title card except a
comment card may not precede a continuation card. The comment cards are
jdentified by an asterisk (*) in column 1. These comments will be
written on the standard output unit as they are encountered.

Seventeen different data blocks may be used in describing the model
to the computer code. Except for the transient parameters data block
which must be the final block defined for a case, the data blocks may
appear in any order and may occur more than once. A case must contain a
REGI and a MATE data block. A data block must consist of a block
indicator card containing the keyword in the first four columns followed
by the data cards for that block. There cannot be any embedded blanks
in the first four characters of thekkeyword. The keyword for each data
block is contained in Table 3.2.

The data reference numbers, i.e., the region number, material
number, etc., in the REGI, MATE, INIT, HEAT, BOUN, ANAL, and TABU blocks
may appear in any order within the block and may have any integer value
accepted by the machine. If a data reference number appears more than
once within a data block, the last data read with that reference number
applies. If a data reference number is negative, it deletes the related
data that may have been previously defined for the parameter identified
by the absolute value of the data reference number,

The final data card in a data deck for a case is an end-of-data
card and must contain a percent (%) in column 1 and a blank in column 2.
This card signifies the end of data for a problem and usually allows the

code to locate the start of the next problem when a data error occurs in
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Table 3.2. Data Block Keywords

REGIONS

MATERIALS

INITIAL TEMPERATURES
HEAT GENERATIONS
BOUNDARY CONDITIONS
XGRID

YGRID

ZGRID

ANALYTICAL FUNCTIONS
TABULAR FUNCTIONS
PRINTOUT TIMES

NODES MONITORED
SPECIFIED PLANE OUTPUTS
PLANES PRINTED
TEMPERATURES OF NODES
STEADY STATE PARAMETERS
TRANSIENT PARAMETERS *

*"Transient Parameters" block must be last block of data if it is used.
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a problem or when a case terminates before all of the input data was
read, As HEATING6 reads the input data, it sets a flag when an error is
encountered and continues to read additional data unless the error was
fatal. When the end of data indicator (%) or the TRAN keyword
identifying the transient parameters data block is encountered, HEATINGS
terminates reading and commences processing the input data. After
processing is completed, the code performs the specified calculations
unless an errvor was encountered, in which case it looks for the
beginning of the input data for the next case.

In the sections that follow, the characters (A), (I), or (R) may
appear after the heading for some of the entries to indicate that the
entry is alphanumeric, integer or real, respectively. Also, suggested
data card labels follow each data block section heading. These labels
may be entered in columns 73-80 of the related data cards to aid in
identifying the data.

When a data reference number is negative, the remaining data cn
that card may be omitted and any additional data cards related to that
parameter must be omitted. As an example, if the region number on an Rl
card is negative, then the remaining data on the R1 card may be left

blank and the related R2 card must be omitted.

3.4 Card Input Specification

NAMELIST /OPTION/

In general, it is advantageous to tailor DOS~-HEATING6 to a specific
problem by overriding certain default values for array sizes with values
applying to the problem in question. This can be accomplished by

supplying a new BLOCK DATA subprogram as discussed in Sect. F10.3.7 of
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Reference 3. However, an alternate and easier method is to use the
NAMELIST /OPTION/ input feature described below. Each of the variables
in the above-mentioned labeled common blocks whose default value can be
modified appears in NAMELIST /OPTION/. The NAMELIST /OPTION/ must also
be entered in order to specify a nuclear heating calculation. These
variables and their default values appear in Table 3.3.

The first record read by HEATING6 contains data for NAMELIST
JOPTION/. This allows the user to change the default value of any or
all variables in NAMELIST /OPTION/ by merely including the symbolic name
or (variable name) and the desired value for each value to be changed.
These parameters then apply to HEATING6 for the entire run. The exact
format for the data group for NAMELIST /OPTION/ follows.

The first column of the first data record {card) must contain a
blank. The second column must be an "&" immediately followed by the
name OPTION. The name OPTION must be followed by a blank in column 9.
The resulting character string must not contain any embedded blanks.
This character string is followed by data items separated by commas., A
comma after the last data item is optional. The end of the
NAMELIST /OPTION/ data group must be signaled by &END with no embedded
blanks. Each data item must consist of the symbolic name of the
variable, followed by an equal sign, followed by a constant (desired
value). ATl variables in NAMELIST /OPTION/ are either integer, logical,
or literal. For integer constants, trailing blanks are treated as
zeros. lLagical constants may be in the form "T" for "TRUE" and "F" or
"FALSE". Embedded blanks are not permitted in either the symbolic name

or the constants. If more than one data record (card) is necessary to
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Table 3.3. List of Variables Whose Default Values May Be

Modified Through NAMELIST/OPTION/

MAXANA
MAXBDC
MAXCP

MAXFGL
MAXGGL

MAXHGN
MAXINT
MAXMAT
MAXNSN

MAXPAR
MAXPBT

MAXPRS
MAXPRT
AXPTS
MAXREG
MAXRFG
MAXSPC
MAXSPL
MAXSUR
MAXTBL
MAXTFG
MAXZFG
THCHAR
IVCHAR
NDIMEN
CEP
DIRECT
FIN
HGEN

IMPFLG
LBOUND
LEVI

MELTFG
IERROR

IMATLB
IN

* U U

10

(G2 S REANS 3]

*

—

w DI INS = N OV =i
OO oOoOCoUn O oo

o
<

L

B O OmMATA AT AW —

MAXIMUM NUMBER OF ANALYTICAL FUNCTIONS

MAXIMUM NUMBER OF BOUNDARY CONDITION FUNCTIONS

MAXIMUM NUMBER OF MATERIALS WITH PHASE CHANGE

(SET TO 5 BY CODE)

MAXIMUM NUMBER OF FINE GRID LINES ALONG ANY AXIS
(CALCULATED BY CODE)

MAXIMUM NUMBER OF GROSS GRID LINES ALONG ANY AXIS

(MAY BE DECREASED BY CODE IF MAXFGL IS LESS)

MAXIMUM NUMBER OF HEAT GENEKATION FUNCTIONS

MAXIMUM NUMBER OF INITIAL TEMPERATURE FUNCTIONS

MAXIMUM NUMBER OF MATERIALS

MAXIMUM NUMBER OF NODES FOR SPECIAL MGNITORING OF
TEMPERATURES

MAXIMUM NUMBER OF PARAMETERS IN AN ANALYTICAL FUNCTION
(SET TO 11 BY CODE)

MAXIMUM NUMBER OF POSITIOMN DEPENDENT BOUNDARY TEMPERATURE
NODES

MAXIMUM NUMBER OF PAIRS IN EACH TABULAR FUNCTION

MAXIMUM NUMBER OF PRINTOUT TIMES

MAXIMUM NUMBER OF LATTICE POINTS (NODES)

MAXIMUM NUMBER OF REGIONS

MAXIMUM NUMBER OF RADIAL (OR X) FINE GRID LINES

MAXIMUM NUMBER OF PRINTOUT TIMES FOR SELECTED PLANES
MAXIMUM NUMBER OF PLANES FOR SELECTED GUTPUT

MAXIMUM NUMBER OF SURFACE-TO-SURFACE CONNECTCRS

MAXIMUM NUMBER OF TABULAR FUNCTIONS

MAXIMUM NUMBER OF THETA (OR Y) FINE GRID LINES

MAXIMUM NUMBER OF Z FINE GRID LINES

HORIZONTAL DIVIDER SYMBOL FOR GUTPUT MAP

VERTICAL DIVIDER SYMBOL FOR OUTPUT MAP

MAXIMUM NUMBER OF DIMENSIONS (1,2, or 3)

CLASSICAL EXPLICIT PROCEDURE, TRANSIENT (T OR F)

DIRECT SOLUTION TECHNIQUE, STEADY STATE (T OR F)

FINNED SURFACE ANALYSIS (T OR F)

%XTERNA% HEAT GENERATION, IN ADDITION TO NUCLEAR HEATING
TORF

IMPLICIT PROCEDURE, TRANSIENT (T OR F)

POSITION DEPENDENT BOUNDARY TEMPERATURES (T OR F)
LEVY'S EXPLICIT PROCEDURE, TRANSIENT (T OR F)

MATERIAL PHASE CHANGE, TRANSIENT (T OR F)

LOGICAL UNIT NUMBER ON WHICH SELECTED ERROR MESSAGES MAY
BE WRITTEN (OPTIONAL)

LOGICAL UNIT NUMBER FROM WHICH DATA FROM THE MATERIAL
PROPERTIES LIBRARY MAY BE READ (OPTIONAL)

LOGICAL UNIT NUMBER OF SCRATCH DATA SET ON WHICH STANDARD
INPUT DATA IS WRITTEN IN SUBROUTINE ECHO AND FROM WHICH
STANDARD INPUT DATA IS READ ELSEWHERE IN CODE
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Table 3.3 (CONTD.)

I0
IPLOT

IPLOTO
IRECLG
ITPIN
ITPOUT
IW

IS

IR

IL

M
LTPEX
LFGHEX
LFGVEX
DERUG
MWIDTH
*1DOT

(e N o))

80

LOGICAL UNIT NUMBER ON WHICH STANDARD OUTPUT IS WRITTEN
LOGICAL UNIT NUMBER OF WHICH PLOT DATA SET MAY BE WRITTEN
(OPTIONAL)

[.OGICAL UNIT NUMBER FROM WHICH OLD PLOT DATA SET MAY BE
READ FOR RESTART CASES INVOLVING PLOT OPTION (OPTIONAL)
NUMBER OF SINGLE WCRDS IN EACH RECORD OF DATA QUTPUT IN
UNFORMATTED FORM ON UNIT IBIN (MAXIMUM - 80)

LOGICAL UNIT NUMBER FROM WHICH THE INITIAL TEMPERATURE
DISTRIBUTION MAY BE READ (OPTIONAL)

LOGICAL UNIT MUMBER ON WHICH THE FINAL TEMPERATURE
DISTRIBUTION MAY BE WRITTEN (OPTIONAL)

CORRESPONDS TO W IN FORMAT CODE IPNDW.S OR OPNFW.S FOR
TEMPERATURES IN TEMPERATURE OUTPUT MAP

CORRESPONDS TO S IN FORMAT CODE 1PNDW.S. OR OPNFW.S FOR
TEMPERATURES IN TEMPERATURE OUTPUT MAP

CORRESPCNDS TO R IN FORMAT CODE 1PNDW.R OR OPENEW.R FOR
HORIZONTAL FINE GRID LINES IN TEMPERATURE OUTPUT MAP
CORRESPONDS TO L IN FORMAT CODE 1PDL.M OR OPFL.M FOR
VERTICAL FINE GRID LINES IN TEMPERATURE OUTPUT MAP
CORRESPONDS TO M IN FORMAT CODE 1PDL.M OR OPEL.M FOR
VERTICAL FINE GRID LINES IN TEMPERATURE OUTPUT MAP

T OR F FOR FORMAT CODE OF 1PNDW.S OR OPNEW.S FOR
TEMPERATURES IN TEMPERATURE QUTPUT MAP

T OR F FOR FORMAT CODE OF 1PNDW.R OR OPENEW.R FOR
HORIZONTAL FINE GRID LINES IN TEMPERATURE OUTPUT MAP

T OR F FOR FORMAT CODE OF 1PDL.M OR OPEL.M FOR VERTICAL
FINE GRID LINES IN TEMPERATURE OUTPUT MAP

FLAG CONTROLLING OUTPUT OF VARIABLY DIMENSTIONED ARRAY
POINTERS FOR DEBUGGING (T OR F)

MAXIMUM BANDWIDTH IN COEFFICIENT MATRIX FOR DIRECT
SOLUTION TECHNIQUE, STEADY STATE

IF > 0, NUCLEAR HEATING CALCULATION: SET EQUAL TO
LOGICAL UNIT NUMBER FOR DOT VARFLM FLUX FILE USED TO
GENERATE NUCLEAR HEATING SOURCE

(*) NEW PARAMETER ADDED TO HEATING6 FOR NUCLEAR HEATING CALCULATIONS.
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contain the data group, each new data record (card) must begin with a
blank in column 1. Table 3.3 contains each symbolic name (or variable)

along with its definition and its current default value.

Card 1 - Title of Problem

This card, which can contain alphanumeric characters in the first
72 columns, contains a descriptive title for the problem and must be the
first card in the data deck for each case. The card itself cannot be
omitted although it may be left blank. This title serves to identify
the output associated with a case since it appears at the top of a
number of the tables generated by the code. 1t is also included with a
number of messages output by the code.

Table 3.4 at the end of this section gives the input cards required
for each of the data blocks 1isted in Table 3.2. This represents an
abbreviated outline of the various input cards, without giving much

detail about the data itself, which can be found in Reference 3.



Table 3.4 - An Abbreviated Outline of the Various Input Cards for DOS-HEATINGS

Table Summary and Format of Input

HOTE 1 Equation and Section numbers of tha form "Pxx.x.xX" or "Fax.x.xx" or "Fxx.x.x.x"
mentionsd in Table 3.4 pertain to Reference 3.

Entry i Entry 2 j Entry 3 I—Entry 4 i Entry 5 I Entry 6 Entry 7 rEntry a [ Entry 9 Card

JOBDES - Job Description - Up to 72 Alphanumeric Characters Card 1
(F10.5.3)

MXCPU(1) NGEOM (1) NTYPE(1} TIM(R) FTIM{R) DELTAT (R) KTMFCT (1) IDEGRE(1) JOBCON{1) Card 2
Maximum CPU Geometry type. {Problem type. {Initial time. |Final time. Time increment [Factor by which|Temperature un- {Case type. (F10.5.4)
time for IBM- [1-ROZ 6-XYI 1 steady state | {See Sec.F10.5- for transient |[stable time in-{its, 0 for new case.

3033 or IBM- 2-k@  7-XY -1 transient .4.4 for more problem involv- krement is inc-|1 implies® C and|1 or greater
360/195 in sec-{3-RI  B-XZ (See¢ Sec.F- jinformation) ing explicit t- jreased if Levysiradiation is i- {for continuati-
onds. 4-R 9-X 10.5.4.3 echnique, explicit method|nvolved, on of previous
S-2 10-R{sph- for other lis used. 2 isplies absol-|cass. (See Sec.-
ers) types) ute degrees. F10.5.4.9)
0 otherwise.

Loty NOUTPT (1) NTS{1) JTPIN(L; JTPOUT (1) TOPLNE (1) NDTA(1) JERROR( 1) IMONTR(1) Card 3
Plot dataset f-{ Mumber of time [Number of ite- {Flag for read- |Flag for writi-[Three-dimension-| Number of time Flag for output|fleg for output {F10.5.5)
iag.Nonzero im-{ steps between |rations or timejing initial te-|ng final tempe-lal output map steps between | of selected of seiected
plies data will| outputs for p- |steps between |mperature dist-|rature distrib-|{flag.0 for XY standard out- | data indicating|information
be written on lots on unit output for spe-{ribution on lo-|urion on logic-iplanes, ! for XZjput of temper- problem status jduring calcula-
unit IPLOT.Meg-| number IPLOT. |clal monitoring|gical unit ITP-|al unit ITPOUT.|planes, 2 for YI{ature meps . on unit IERRON. |tions.
ative implies If zero,output jof temperature-|IN.Positive,fo-|Positive,forma-iplanes,
data will be a-| is at normal p-|s. rmatted.Negati- {tred.Negative,
dded to data f-| rintouts. ve,unformatted. junformatted.
rom previous c-
ase read from
unit IPLOTO.

REGIONS <
MATL RRIN(R RROT{R) THLT(R) THRT (R} ZZBK{(R) LZFR(R) Card R1
R:::ig(?it}mber. Regimﬁlzateri- Sumllex(- ; or R | Larger X or R { Smaller Y o § Larger Yor @ |Smaller I reg- L?rger_z region (nq.s.s)
al number.{Cardiregion dimensi-| region dimens-| region dimens- region dimen- | ion dimension.| dimension. Maxipum MAXREG
M) .Enter zero jon. ion. ion, sion.
for gap region.
NGEN (1 NBDIN(I NBDOT (1) NBDLT(1) NBORT (1) NBDBK(1) NBDFR(1) Card R2

Ri:fgr(xninitial Regior(l ))wst ge- Boundar;(r 3:ond- Boundary cond-| Boundary cond-{ Boundary cond- | Boundary cond-| Boundary condi- (F10.5.6)

temperazure neration funct-{ition on small-| ition on larg-{ ition on sma- ition on larg- |ition on swal-} tion on larger

function numb-! ion number. er X or R, er X or R. ller Y or ® . er Yor 8, ler Z. . Z.

er, (Card 1} {Card G) (Card B) (Card 38) {Card B) {Card 8} (Card 8} {Card 8)

0



Table 3.4 (Contd.)

MATERIALS

MAT (1) MATRAM(A) CONDEC (R} DENSTY (R) " SPHEAT (R) NCONTP(I) NDENTP (I) NSPHTP (1) MCP(I) Card M
Matarial Material name. | Conductivity Density if Specific heat Conductivity Density temp- | Specific heat Phase change (F10.5.7)
number. {f constant. constant.Enter | if constant. temperature- erature-depe- | temperature- flag.Zero im- Hﬁxim.mmr

tero for steady|Enter zervo for| dependent fun-| ndent function | dependent fun- | plies no pha-
state only. steady state ction number. | number.Enter ction number. se changes,
only. tero for steady] Enter zero for
state only. steady state
only.
Note:For the 6th through 8th entries,positive integer implies
anslytical function and negative integer impiies tabular
function,

SLTM(R) SLHM(R) Note: This card is only present for materiels with phase change capsbilities. There can be only MAXCP Card PC
Phase-change Latent heat. such materials, (F10.5.7)
eor transition
temperature.

XXERM(R) I
Croup-wise Kerma Factors of the material starting with energy group "1" (highest energy) and ending with energy group “IGM"(lowest energy) Card X

OR L .
MCP(1}

MAT(I MATNAM(A) MUNCH(I) XD(R) . XC{R) XK(R) XT(R) XTP{R} Card M
hterfni Material name. | Data unit Unlt conversi- lunit convers- Unit conver- Unit conver- tnit conver- Phase change (F10.5.7)
mmber. Library mater- | conversion on factor for }{ion factor for | sion factor sion factor sion factor fisg.lero im-

ial number pr- | flag. density. specific heat. | for conduct- (mult.) for (add.) for plies no phase
eceeded by % . fvity. tempersture. temperature. changes.
XKERM(R) Card X

Group-wise Kersa Factors of the saterfis! starting with energy group *17Chighest

snergy) snd ending with energy group "IGN"(lowest snergy)

v



Table 3.4 (Contd.}
IRTTIAL TEMPERATURES
INTM(1) TEMPIN(R) ITMR(1) ITMTH(D) ITHMZ (1) ‘E;;g ; n
Initial tesper- | initial temp- | X- or R-depe- |Y- or 6-depe- |Z-dependent NOTE: For the 3rd,4th,and Sth entries,positive integer Maximum MAXINT
azure function eraturs,if ndent fumction | ndent function | function impliss snalyticel function,negstive integer
number . constant. number. numbert . numsbar. implies tabular function.
HEAT GENERATICHNS
MON(I) GENO(R) NGNTM{I) NGNTP (1} NGNR{1} NGNTR{1) NGNZ (1) : For the 3rd through 7th | card ¢
Heat generation | Volumetric he- | Time-dependent | Temperature- X- or R-depen- |Y- or @-depen- | Z-dependent entriss,positive integer| (r10.5,9)
function number.| at generation | function ; dependent fune | dent function [dent fumciion function implies analyticel funm- |yaxigum MAXHON
rate,if cons- | number. ction number. {number. nusber, number. ction,negstive integer
tant. implies tsbular
functiion,
BOUNDARY CONDITIONS
NBDTP (1) NBYTY? (1) BYTEMP{R) NBYTFN(I) NBYXFN{I) NBYYFN (I} NBYZFN(I) Card 31
Soundsry number.| SBoundary type. | Soundary tesmp- |Time-dependent {X- or R-depen- Y- or ©-depen- | Z-dependent (F10.5.10)
i-surface-to- | ersture,l,. function numberident function {dent fumction function number Maximesm MAXBDC
boundary. Enter zero for for boundary number for Inumber for for boundary
2-isothermal, NETYP=3 condition. boundary iboundary temperature.
3-surface-to- temperature. temperature.

surface. NOTE : For the 4th through 7th entries,postive integer impiies
analytical function,negstive integer implies tabular
function.All should be zero for NBYTYPel.

BHCONY (R) BHRAD{R) BHNAT (R) SHEXP (1) BFLUX{X) {BHFLG(I) IFINTP(I) Card 82
Forced convect- | Radiative coe- | Matural conve- ;Matural conve- | Prescribed Parametsr flag.!Fin effective- (F10,5.10}
ive heut trans- | fficient. ctive coeffic- ictive sxponent.| heat flux{pos-| D-no addition- [ness flag.
for coefficient.| hy» F « o ient. hy he itive if going al cards. 0-no B> card.
he o~ = Stefan- to surface.} 1-B3 card only.{1-10 fin effe-

Boltzman con- he 2-B4 card only.{ctiveness (see
stant. 3-83 and B4 Table F10.5.3).
F = Radiation- cards, 11l-user

shape factor. supplied.

NBHCTM(T) NBHRTM(1) NBHNTH(T) I NEHFTM{T)

Forced convecti-|Radistive coe- | Natural conve- |{Natural conve- [Prescribed heat | Postive integer implles analy- Card 23
ve heat transfer{fficient time- | ctive coeffi- jctive exponent [flux time-depe- ! tical function.Negstive integer (F10.5.10)

coefficient time
~dependent func-
tion.

dependent
function,

cient time-de-
pendent
function.

time-dependent
function.

ndent funciion.

implies tabular function.

A



Table 3.4 (Contd.)

NBHCTP(1) RBHRTP (1) NBHNTP (1) NBHETP (1} KBHFTP (1) Card 84
Forced convec- | Radiative coe- | Natural conve- | Natural convec-|Prescribed heat| Positive integer implies anal- (F10.5.10)
tive hest tra- | fficient temp- | ctive coeffic- | tive exponent | flux temperat- | ytical function,negative inte-
nsfer coeffi- erature-depen- | jent temperat- | temperature- ure dependent ger implies tabular function.
cient tempera- | dent function. | urs-dependent dependent function.
ture-dependent function. function.
function.
FINLEN{R) DELBAS{R) DELTIP(R) SE(R) S2(R} HFAC(R) Card BS
Fin height from| Half width of Balf width of | Fin spacing. Spine spacing. |{Fin heat capa- (F10.5.10)
base surface. fin at base. fin at tip. city multiplier.
Negative implies
no adjustmant to
node, (Defnult,
1.0)

XGRID

RG(R) RG(R) RG(R) NOTE: Maximum of MAXGGL. Card LI
Swsllest X or R Next X or R Rext X or R (F10.5.11)
gross lattice gross lattice | gross lattice
1ine dimension. | line dimension.| 1ine dimension.

NURG (1) NDRG(I) NDRG{I} - NOTE: Must have one less entry than in L1 cards. Card N1
Nuwber of dive Maximum of MAXRFG. (F10.5.11)
isions between
_corresponding
X or R gross
tine and the
following line.

YGRID . .

THG(R) ROTE: Same as Li cards except for Y or € direction. Card L2
Y or 9 Maximum of MAXGGL. (F10.5.12)

NDTHG (1) NOTE: Same as N1 cards sxcept for Y or & direction. Card N2
Yor9 Maximum of MAXTFG. (F10.5.12)
IGRID

IG(R} NOTE: Same as Ll cards except for I direction, Card L3

z Maximum of MAXGGL. (F10.5.13)

NDZG(R) NOTE: Same as N1 cards except for I direction. Card N3

Maximum of MAXIFG. (F10.5.13)




Table 3.4 (Contd.)

AMALYTICAL FUNCTIONS

RANALT (1) NPARM(I) NOTE: Al and A2 establish the mth anlytical function in the Card A2
Analytical fum- (Number of coe- forna: {F10.5.14)
ction number. (fficients on A2 S,(V)-A,.10)\..2\'%..3\!2%..4:03 Ay, 5Y)vAg 62XP{Ag V) Maximum MAXANA

cerds  Maxisus
MAXPAR . +Ap, g3in(Ay g¥)*Ay 1oln(An,13V)

NPRM(T) A(NPRM) (R) NPRM{1} AQNPRM) (R} NOTE: Maximm of MAXPAR coefficients. Card A2
Coefficient Coefficient Coefficient Cocfficient NOTE: To indicats a user supplied function, (F10.5.14)
indox, . value, Ag i. index, 4. velue, Ag,{. the second entry on Card Al i3 2ern b

and Card A2 is ommitted,
TABULAR FUNCTIONS

NTABL{1) NTBPRS (1) NOTE: The code uses linear interpolation to Card T1
Tebular funcri- | Number of pai- obtain the vajue of this function, (F10.5.15)
on nuaber, T3 in table. T

Maximum MAXPRS. Maximums MAXTBL

ARG(1) (R) VAL(1) (R) ARG (2) (R) VAL{2)} {R) NOTE: Maximum of MAXPRS pairs. c;;g :215
Independent (F10.5.15)
variable. Corresponding | Independent Corresponding

function value.|variable. function value,
PRINTOUT TIMES

PRTIME (R) PRTIME (R} PRTIME (R} ROTE: Maxisum of MAXPRT printout times. Card 0
_First time pri- | Second time pr-{Third tims pr- (F10.5.15)
ntout is desi- | intout is des- {intout is des-
red. ired. ired.

HODES MONITCRED Card 3

NDS (1) NDS(T) NDS{1) NOTE: Maximum of MAXNSH nodes. (F10.5.17)
Node number. Node number, Nods number,

PECIFL UTPUTS Card S0

PRSPEC(R) PRSPEC(R) PRSPEC(R) NOTE: Maximum of MAXSPC printout times. (F10.5.18)
First time prin-{Second time pr-|Third time pri-
tout of apecif- {intout of spac- intout of spsci-
ied planes is ified planes i3 [fled planes is
desired. desirsd, desired.

PLANES PRINTED

PLN(A) TOINDX (1) TOINDX (1)} TOTNDX (1) NOTE: Combined maximum number of planes i Card P
Axis indicstor. |index of first {Index of second | Index of third MAXSPL. (F10.5.19}
XY or RT fine lattice fine lattice fine lattice
XZ or RZ line defining |line defining line defining
YZ or TZ planes desired. plane: desired. ! planes desired.

Wy



Table 3.4 {(Contd.)

TEMPERATURE OF NODES

INIDES - Job description - Up to 72 xiphanumeric characters. g:;asl;é)
Columms 1-10 Columns 11-15 Columns 16-20 Columns 21-72
TIMTHP (R) INITEM(T) INITXL(T) NOTE : INITEM specifies number of points entered on the IT3 cards. Card 1712
initial time. Totsl number of Total number of NOTE : INITX1 spscifies number on IT4 cards. KF10.5.20)
lattice points iattice points
with explicitliy with explicitly
specified initial] specified initial
temperatures. melting ratios.
Maximom MAXPTS, | Maximue MAXPTS,
Columns 1-6 Colymny 7-18 Columns [9-24 - - - - s 61-72
NTt (1} TITMP (R} NTL(I) TITMP(R) Totel of INITEM entries. Card 173
‘Lattice point Specified ini- Lattice point Specified ini- (F10.5.20)
nunber. tial tempersture | number, tizl tempers-
of that point. ture of that
point.
Golumns 1-5 Columns 6-10 _Columns 11-20
NX1 (1) MLT (1) X1RATO (R)
Lattice point Materiel nu- | Specified inftial Total of INITXL entries. (g;;dsng
number, nber associated meiting racio for -%.20) o~
with node N wh- point N for material L
ich is currently | MLT.
changing phese.
Entry 1 Entry 2 | Entry 3 [ Entry 4 [ Entry s { Entry 6 { entry 7 | Entry s ] Entry 9 Card
STEADY STATE PARAMETERS
NOITX (X} EPI{R} BETA(R) MCOUNT {1}
Maximum number | Steady state Steady state Number of iter- Card S5
of steady state | convergence over-relaxationiations between (F10.5.21)
iterstions. criterion, factor. evaliation of

{Default, 500) | (Defaulr, 10°5)11.0& B £ 2.0 {tempersture-de-
(Default 1.9} [pendent thermal
properties for
steady state
cases.
(Default, 1)




Table 3.4 (Contd.)

TRANSIENT PARAMETERS

RESPUL(R) MITREZ () ABSDIF {R) THETA (R} BETAT{R) NUPZTAI} ITLRCO(L) ITLRCI{1) Card [p
Convergenca Mumber of iter-{Zonvergence cr-j Paramever def- [Inizisl value |{Number of time | For BETAT=0 Number of igar- (F19.5.22)
ericerion for |ations baiween |iterion for im-{ ininy techniq- |for SOR accele-isteps between |Mumber-of-iter- [ations criteri-
implicit sol- {xasts for conv-|plicic solution| ues for trans- jretion paramel-jaltempted acc- [etions criterionion to terminage
ution of tren- }ergence,iinear {of transient lent equation. jer.Corresponds jeleration para-jwhich initiates {acceleration
sient equation.| lovp. equation invoi-| 9.5 .{THE‘!‘A é to{ad in Eq. ( meter updates, {acceleration parageter upda-

Corresponds to | {default, 1) ving temperatu-) 1.0. 0.5 impl- |F10.2.37}.1f Used when BETAT|{parageter upda- |tes.Corresponds
51 in EQ.{F- re dependent ies Crank-Nic- |BETAT=0,it will|sD.Corresponds |tes.lorresponds (1o Jy3 in Sec.
10.2.43), properties.Cor-|{ olson,l.0 imp- [ue optimized 20 Neyin Sec. (to I,; in Sec. [F10.2.3.3{d).
{Defauit, 16-%) responds $0€9 | jiss Beckwards capiricaily . if [F10.2.3.34d). |F10.2.3.3(d}. {Defsuiz, 2)
in Eq.{F10.2.45% Buler. Corres- |BETAT 0,it (Dafsult, 1) (Default, 53.
. (Defauiz 10-5){ ponds to 9 in [will be optimi- For BETAYC D,
Eqg. {F10.2.2%).|sed using Number-of-iter-
(befault 9.5) |[Carre’s tech- ations between
nique.lf BETAT SOR acceleration
> 0,4t will de parazeter upda-
consiant ., tes. [Default 12
04 |BETAT] €2

DELTAT(R) TSFACT(R) TSMAX{R) TSCHGE{R) TPCGHY (R) PTPCOM(R) TSMIN(R) Card TP
Initial time Factor by which| Maximum sise Maxismum time Mazimuls temper- Maximua parcen- Minimm 3ize of {F13.5.22)
step for implil- {the current ti-} of time step. | step for which | ature changs a-itege of rolati-jtime step.
cit solution uf {mo step iz wu- (Defuult, 10303 this serizs of | llowed at s no-ive changs &n Defanliy,
transient equ- |ltiplisd at es- time steps app-|de over 8 time [temperature al- [DELTAT/10)
ation. {Default, |ch time step. iies.¥hen the |step. lowad at @ node
previous time {Defauit, 1.0) current time over a time
step 4f other exceeds TSCHGE, step.
than first TP another TP card
card.) is resd.

{Defaulz, 1059)
¥ Data Termination Card. {F10.5.23)

Cards for additional problems 1f desired.

9%
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3.5 Output of DOS-HEATING6

The output of DOS-HEATINGS consists of the standard HEATING6 output
plus new output information which as been added to aid in interpreting
the nuclear heating analysis. The following new edit features appear in
DOS-HEATING6:

(a) Listing of the DOT-4 parameters, and the radial and axial meshes
as read from the input VARFLM file.
(b) Listing of the kerma factors by material and group.
(c) Listing of the volumetric nuclear heating source by node.
(d) Values for the integrated nuclear heat generation rate and the mass

for each material region, and for the entire problem configuration.

3.6 JCL for Running on ORNL IBM Mainframe

The DOS~-HEATING6 program is set up to execute under the DOS driver,
and is accessed similarly to other modules in this system, by preceding

the card input with a card containing,

= HEATING6

beginning in column one.

The DOS-HEATING6 code can also be run in conjunction with other DOS
modules (e.g., DOT-1V), as illustrated in the sample probiem given in
section 4, A DD card is required for the DOT VARFLM flux input,
corresponding to the logical unit number assigned by the value of "IDOT"

in the NAMELIST /OPTION/ input. This NAMELIST /OPTION/ is also used to



L8

optionally assign logical unit numbers for the input temperature gquess,
output temperature data set, plot data set, material properties library,
etc. The user must supply DD cards for all logical units requested in
this input. A scratch unit (default = Logical unit 4) is used to write
the card data on during the input processing.

Figure 3.6 shows typical JCL for executing DOS-HEATING6 under the
ORNL DOS driver on the X-10 IBM 3033 computer.

//XMWHG JOB ... etc.

// EXEC DOS,REG=640K

//GO.STEPLIB DD

]/ DD DSN=XMW.MODLOAD,DISP=SHR
//GO.FTXXFOOL1 DD ... etc.

//GO.SYSIN DD *

=HEATINGH

(remainder of input goes here)

=END

//

NOTE: The value of "XX" is set by the parameter "IDOT" in the DOS-HEATING6
input. The logical unit will contain the DOT-IV VARFLM flux file.

Figure 3.6 JCL for Executing DOS-HEATING6 on ORNL IBM 3033 Computer
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Section 4.0 SAMPLE CALCULATION

A model of the SP-100 space reactor has been analyzed to illustrate
the capability of DOS-HEATING6. The SP-100 reactor is currently being
designed to be placed in earth orbit and produce ~ 100 KW of power for
defense and/or civilian space applications. The reactor analyzed in
this report is an early conceptual design proposed by General Electric
(G.E.) in August 1984.(6) This particular SP-100 design has been
modified since that time, but it will serve well as a sample probtem to
show the ability of coupled DOT-4 and DOS-HEATING6 calculations to treat
very complex, real-world configurations.

The SP-100 configuration consists of a cylindrical, liquid-metal
fast reactor core approximately 18 cm in radius and 26 cm in height.

The core produces 2 thh of thermal power. Above the core is a shield
region which protects the payload from neutron and gamma radiation. The
shield is composed mostly of LiH pressed in a stainless steel honeycomb
structure for neutron shielding and tungsten for gamma shielding. The
neutron and gamma interactions in the shield will produce significant
nuclear heating that can result in substantial peak temperatures,
depending on the specific shield design. It is generally desired to
maintain shield temperatures at all points to be on the order of
600-680°K to reduce swelling and prevent loss of dissociated hydrogen in
the LiH. Thus an effective shield design for this space reactor
requires satisfying dose constraints as well as thermal constraints,
subject to severe weight limitations that must be met to facilitate
launching into orbit.(s) Coupled neutron/photon transport and heat

conduction calculations must be performed to evaluate the shield design.
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4.1 SP-100 Model Used In Analysis

Figure 4.1 shows the RZ mode! of the SP-100 model used in the
radiation transport and heat conduction analysis. The model includes
the core and reflector regions near the bottom of the figure, followed
by the shield region which extends to the top of the figure. The
payload will be located at on axial location 25 meters from the core
midplane. This shield in this particular preliminary design proposed by
G.E. includes an enriched 7L1’H region near the reactor side of the
shield to help minimize nuclear heating. It also included aluminum
conductor strips to (v 8mm thick) conduct the heat radially to the
surface of the shield. Some multi-foil insulating gaps with an
emissivity of .02 are also embedded in the shield to partially insulate
the tungsten gamma shield. The unusual shape of the shield is chosen to
minimize its weight, while meeting dose constraints in the payload
section. The weight of the shield in this particular model is
calculated to be 716 kg.

The top and bottom surface of the shield as well as the outer
radial surface above Z = 89 cm are insulated. Heat is radiated from the
shield through a 2mm thick aluminum radiator surface (emissivity = 0.8)
along the outer surface below Z = 89 cm, shown in figure 4.1, An

ambient temperature of 0°K was assumed.
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Figure 4.1 Model of SP-100 Reactor and Shield Used

In Sample Calculations
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4,2 Coupled DOT-4 and DOS-HEATING6 Sample Calculation

The nuclear heating analysis of the model shown in figure 4.1
required two DOT-4 transport calculations and a DOS-HEATING6 conduction
calculation. Both DOT calculations used a P3 Legendre expansion and an
S6 quadrature, The first DOT calculation was a 22 neutron-group, RZ
geometry, eigenvalue calculation to obtain the core fission source and
appropriate neutron flux distribution. The fission source was

7 neutrons/s. The neutron fluxes from

normalized to a value of 1.55x101
this run were input to a coupled 22 neutron/10 gamma group, RZ DOT
calculation in order to obtain the final neutron and gamma fluxes
throughout the configuration. The output fluxes from the second DOT
calculation are used in DOS-HEATINGé to compute the nuclear heating
source and the resulting temperature distribution. The DOS-HEATING6
calculation was performed only for the shield region which was the focus
of the nuclear heating analysis. The DOT geometry of course inciudes
both the reactor and the shield regions. The second DOT-4 calculation
and the RZ DOS-HEATING6 calculation were executed in a single DOS job
step to illustrate how the transport and conduction codes can be easily
coupled to perform the entire nuclear heating analysis.

It can be seen that the geometry for the SP-100 shield is quite
complicated. A total of 2691 nodes were required to model the
configuration in DOS-HEATING6. Cross sections for the varjous materials
were obtained from the 22/10 group structure VELM 1ibrary.(9) Kerma

factors in this group structure were obtained from L.R. Williams at



Table 4.1 Temperature-Dependent Thermal Conductivities (1) Used in

DOS-HEATING6 Calculations

Material

LiH/SS Honeycomb

ATuminum

Insulation (gap)

Tungsten

Beryllium

Shield

W
Conductivity cm=-°K vs. Temperature (°K)

0.07113 @ 600°; 0.06276 @ 800°

9 pairs between 2.36 @ 273° to 2.13 @ 900°

K=0 (heat transferred across gap by

radiation with emissivity = 0.02)

12 pairs between 1.82 @ 273 to 1.09 @

1500°

7 pairs between 1.82 @ 298° to 0.4937 @
1556°

(l)Actual values interpolated from the tabulated values shown
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ORNL.(lo) A Tisting of these values is given in the DOS-HEATINGS output
shown in Appendix B. Table 4.1 shows the temperature-dependent thermal

conductivity values for various materials used in the conduction

calculations.

4.3 Results of Sample Calculation

Due to the unusual heat flow paths and non-linearities (e.g.,
temperature-dependent thermal properties and radiative boundaries) in
the SP-100 model, this sample problem is a severe test of the numerical
algorithms in HEATING6. Some difficulty was originally encounterea in
getting the DOS-HEATING6 results converged. It was observed that two
different initial temperature guesses would converge to different final
answers., It was finally discovered that this was due to a rather
strange "false convergence" problem. The calculation was converging so
slowly between iterations that the default convergence criterion of 10—5
was satisfied before the actual solution was reached. A convergence

criterion of about 10“12

was needed in order for the two initial guesses
to give the same solution. The original HEATING6 report warns users
that the code can not be used as a "black-box" and that convergence
studies should be performed for difficult calculations. This analysis
supports their recommendation and illustrates some of the pitfalls in
performing very difficult heat conduction calculations.

The final temperature distribution obtained with the tight
convergence criterion is found in the DOS-HEATING6 output, listed in a

condensed form in Appendix B. Figures4.? and 4.3 show isothermal

contours and a perspective plot of the temperature distribution,
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respectively. The total nuclear heating in this SP100 conceptual design
was computed to be about 6.33 kw. The maximum and minimum temperature
values were calculated to be 880° and 532° K, respectively. These
temperatures are not within the recommended range for LiH stability.
Therefore this particular design is probabiy not appropriate for an

actual SP-100 shield.

Figure 4.3 Temperature Distribution: Reference Design
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APPENDIX A, Listing of DOT-4 and DOS-HEATING6 Input for
Nuclear Heating Sample Calculation
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SAMPLE PROBLEM INPUT
(JCL)

//XMWH6 JOB (XXXXX,130), '™ WILLIAMS B-6025',Time=(45,30),
// NOTIFY=XMW,MSGCLASS=T

/*JOBPARM LINES=10

// EXEC DOS,REG=640K

//GO.

/1

//GO.
//Go.

/1

//GO.
//GO.

/!

//GO.

/7

//GO.

STEPLIB DD

DD DSN=XMW.MODLOAD,DISP=SHR
FTO6F001 DD SYSOUT=%
FTO8F001 DD UNIT=SYSDA, SPACE=(TRK, (100,20)),
DCB=(FECFM=VBS, BLKSIZE=6447 ,LRECL=X) ,DISP= (NEW, DELETE)
FTO9F001 DD DSN=XMW.N22G10.XSLIB,DISP=SHR
FT35F001 DD UNIT=SYSDA,SPACE=(TRK, (100,20)),
DCB= (RECFM=VBS , BLKSIZE=6447 ,LRECL=X) , DISP=(NEW, DELETE)
FT36F001 DD UNIT=SYSDA,SPACE=(TRK, (100,20)),
DCB= (RECFM=VBS , BLKSIZE=6447 , LRECL=X) ,DISP= (NEW,DELETE)
SYSIN DD *
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SAMPLE PROBLEM INPUT
(GIP, DOT-4, DOS-HEATING6)

*22 2444 INPUT CARD DECK FOR X5 MIXING(USING GIP) NEEDED FOR BOTH****

*xx4* 2k *¥DOT4 RUNS.
=GIP
GIP
158$

T

1388
108$

32 3 4
98I 1
=101
~-125
=145
~165
=189
0

10

7R

5R

11Rr

12R

11%$

[ocNoNoNeRaeNolNeNoNeNoNoeNoNo ol

12%%

2 e e

e NoNeNeNoNoNalaNoloNoNoNeNo
0000000 OCDDO0OO0O0O

lo N«
PE

[N e]

oo

[o W]

T
ek h kAR 2 A RTHPUT

2 MW~-TH GESPR1984

35 188
0

SR
4R

~105
-129
~149
=162
~193
21 25
29
61
29
29
0
0
9
85
37
53
53
53
53

81
97
41
41
41
41

6.564-4
2.185-5
9.210~5
3.838-4
1.718-4
4.102-5
6.319~5
1.630-5
3.868-5
5.612~5
5.252~4
5.561-4
1.275-2
5.502~-2
1.134-4

5.139-2
1.880~5
9.120-3
5.228-2
4.878-4
4.838~-2
5.676-4
2.442-4
5.465-3
3.418-4
7.650~3
6.426-5
3.712-3
2.010-4
3.577-2

7.278-2

REFERENCE MODEL ;

0 100 2

~109
~122
-152
-173
~197
57
61
9
21
61
57
1
27
o 9
45 41
49 61
49 61
49 61 6
49 61 6
8.088-3
1.883~3
6.103~2
3.581~2
2.559~2
2.729-2
5.907-2
2R 3.484~
6.198-2
5.935~2
2R 4.029-
1.199~3
2.004-2
2.550~2
8.255~6
8.5444~7

2

6
Q7
37

1

i

6
)

5.555-2
1.134-4
1.940-2
7.842-5
2.942-3
5.230~2
3.423-2
2.259-3
1.093-2
3.162-3
1.530-2
5.945-4
4.577-2
1.859-3
3.576-2

04 0 3

=113
~137
~157
~177
-201
sl
0
61 57
0 6
13 2
29 9
37 45
45 41
e7 37
53 49 6
3 65 57
9 65 57
9 33 5
9 33 9
2.022~-2
9.357-4
6.103-2
3.981~2
9.118-3

57
0
5
57
5

5.907-2
2 2.764-
6.198~-2
5.935-2
2 2.173-

9.954~4

1.974=6
8.544~7

8.333-6
8.5444-7
1.799~2
5.121-5
2.217-5
7.846~6
2.580~5
1.343-3
2.587-2
1.880-3
8.334-4
3.534~4
4.948-2
1.105-3
5.365-6

LSU
1

~11
-14
=16
~18

57

61

)
57
17

65
57

2

1
0
13
21

1l
9

41

53

45
1

53
49
41
69
29
29
9 1
1 97
5.645-3
9.961-3
0.0
8.154~3
5.210-3

33
5
97

4.

2 3.072-

2 2.415~

3.393-2

3.418-6

1.974-5
B8.544~7

8.870-5
2.217-5
5.960~5
2.580~5
8.100-3

.134-2
.028-2
»131~3
.422-6
6.666-3

NN

khkhkb R

7
1
1l
1

6R ~121

12R ~185
S 9
3 29
61
29
25

9
57 13

49
61
53

61
69
49

69

61

g 1 97

5.701~5
444-2 4.48

8.154-3

3 7.680-3

3 6.038-3

3.162-5

3.418-6

1.032~4

2R 6.105-5
2R 8.544-~5
1.111-2 1.
2R 1.606-5

2R 5.024-5

CARD DECK FOR 1ST DOT4 RUN*#*#kdat&advk

%

22

69

9-4
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SAMPLE INPUT, CONTINUED

=DOT4P3

DOT,K CALCULATION # 1: 2 MW~TH GESPR19B4 (REF. MODEL) :1LSU
61588 o 35 8 52 [ 22 E

625% 0 3 35 29 84 32 3 4 35 32 104

0 30 1 1 0 0 o0 i1 ~1 0 5 1 2 0 22 O
42 1 3% 0 2R 1 32 100 O E

62%$ A21 8 E

6285 A26 1 E

626$ A29 3 A67 22 E
E3%*% 150.0 15.5E16 1.0-3 5.0-3 1.0~3 E
T
T
B1la* 0.0 2R 4.16667~2 Q3 Q2 05 Q2 Q15
B2%«% -.36515 ~-.25820 +,25820 ~.73030 ~.68313 ~.25820 +.25820
+.68313 ~.96609 =-,93095 -.68313 ~-.25820 +.25820 +.6B313 +.93095
Q15
83nx AR-.93095 5R-~.68313 7R~.25820 2JR+.93095 5R+.68313 7TR+.25820
T
J%d 0.039483 0.266882 0.189023 0.167036 0.125319 0.075872

0.044828 0.027576 0.007402 0.032457 0.013280 0.005035 0.003030
0.000926 0.001449 0.000308 0.000054 0.000017 F 0.0
Qhk ‘
11 0.0 3.00 4.90 5I 5.60 17.70 11 19.30 2T 21.90
26.40 11 27.50 1I 33.50 1I 37.71 21 38.43 2T 48.69% 56.36
2k
4T 0.0 1I 13.30 16.90 71 18.90 31 36.50 21 44.70 1I 50.30
51 56.00 62.80 21 63.80 69.8 70.8 71.8 72.2 72.86 73.455
1T 74.31 81 75.31 31 78.%1 80.50 91 81.20 81 86.20 3I 111.30
31 122.0 133.0 :

8S$
-1 1 1 29 84 -2 3 1 3 05
-3 4 1 11 5 ~4 1 6 3 23
-5 4 6 4 23 -6 5 & 10 8
-7 5 9 10 20 ~8 5 21 10 23
-9 11 6 11 23 ~10 12 6 13 23
-11 14 6 15 23
-12 16 6 16 23 ~12 17 7 17 23
~13 18 17 19 23
~14 1 24 3 31
~-15 4 24 11 32
-16 12 24 17 31 -16 18 24 19 30
~16 20 24 21 28 ~16 22 25 23 26
-17 1 32 18 32 - -17 18 31 19 31
~17 20 29 20 31 -17 20 2% 22 29
-17 22 27 22 29 -17 22 27 23 27
~-18 5 34 22 35 -18 20 33 22 33
-18 22 31 22 32 ~18 1 34 2 35
-19 1 38 23 39
-20 1 42 2 57 -20 5 42 21 57
-21 1 59 3 67 -21 4 59 17 &7
-21 18 56 18 59 -21 19 53 19 56
-21 20 51 20 53 ~-21 21 48 21 51
-21 22 45 22 ag -21 23 43 23 45
-22 17 62 18 66 -22 192 59 20 66
-22 21 53 22 66
-23 1 69 2 78 -23 5 69 26 76
-23 5 73 28 76
-24 1 77 2 80 ~24 5 77 26 79
-25 1 81 2z 83 ~-25 5 82 18 83
-26 1 33 19 33 ~26 19 32 21 32



SAMPLE INPUT, CONTINUED

-26 21 30 21 32 -26 21 30 22 30
~26 3 33 4 37 -26 1 36 22 37
-~27 1 40 23 41 -27 3 40 4 57
~28 22 42 23 42 ~-28 22 42 22 44
~-28 21 44 21 47 —~28 20 47 20 35¢
-28 12 50 18 52 ~28 21 52 18 55
~28 17 S5 17 53 -28 1 58 17 58
=28 23 46 22 49 ~-29 22 4% 22 52
~29 21 52 21 54 -23 20 54 20 58
-29 19 57 19 60 -29 18 60 18 &1
~29 17 61 17 64 -29 16 64 15 66
~29 15 66 15 67

-30 23 50 23 66 ~30 1 68 26 68

-~31 23 28 23 37
-32 16 67 23 &7
~-33 3 69 4 76

=33 26 6% 27 69 -33 27 6% 27 72
-33 28 72 28 75 ~33 2% 75 29 76
~34 3 77 4 80
~-34 27 77 2% 77 -34 26 78 27 78
~34 25 73 26 79 -34 3 80 25 8O
=35 3 Bl 4 B4
~35 3 Bl 23 81 -35 20 82 21 82
~-35 18 83 20 83 ~35 1 84 18 84
F O
95% 15 ¢ 13 17 21 25 21 29 33 41 45 53 13 57 1

61 65 69 73 77 4R 73 81 BS5 8% 93 97 101 4R B85
25%$% 25

26%% 2
27%% 1.0
285$ 22R 10 102
T
93+ 427 €6R 1.0 192 T
94*% 82 12R 1.0 644 T
95% % 0.039483 (©.266882 0.189023 0.167036 0.125319 0.075872

0.044828 0.027576 (0.007402 0.032457 0.013280 0.005035 0.003030
0.000926 0.00%442 0.000308 ©0.000054 0.000017 F 0.0
T

*rkkhkk22s#TNPUT CARD DECK FOR 2ND DOT4 RUN#adsshkkxas

=DOT4P3

DOT,K CALCULATION # 2Z: 2 MW-TH GESPR1984 (REF. MODEL) ;LSU
61583 35 3s 8 5% & 2% E

62355 0 3 35 29 84 32 3 4 35 3% 104

0 30 1 1 0 0 0O 1 -1 0 % 1 2 O 22 0
4z 1 35 O 2R 1 32 100 O E

625% A2l 2 E
623% A26 1 E
62%$ A29 0 A&7 22 E
63%% 60.0 15.5E16 1.0~-3 5.0-3 1.0~3 E
63%* Al2 1.07533 E
T
T
g8ln# 0.0 2R 4.165867-2 Q3 Q2 05 Q2 015
g2=% -.36515 <~.25820 +.25820 -.73030 ~.68313 ~-.25820 +.25820
+.68313 -.96609 =~.330%5 ~.68313 ~-.25820 +.25820 +.68313 +.93095
Q15
83x%# 3R~.93095 5R~.68313 7R-.25820 3R+.93095 5R+.68313 7R+.25820
T
144 0.039483 0.266882 0.182023 0.167036 0.125319 0.075872

0.044828 0.027576 0.007402 0.032457 0.031328D0 0.005035 0.003030
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SAMPLE INPUT, CONTINUED

0.000926 0.001449
r-8 24
11 0.0 3.00 4.90
26.40 1I 27.50 1
2%%
41 0.0 1I 13.30
51 56.00 62.80
11 74.31 8I 75.31
31 122.0 133.0
B8$$
-1 1 1 29 84
-3 4 1 11 5
-5 4 6 4 23
-7 5 9 10 20
-9 11 6 11 23
-11 14 & 15 23
~12 16 6 16 23
-13 18 17 19 23
-14 1 24 3 31
-15 4 24 11 31
-16 12 24 17 31
-16 20 24 21 28
-17 1 32 18 32
-17 20 2% 20 31
-17 22 27 22 29
~18 5 34 22 35
-18 22 31 22 32
-19 1 38 23 239
-20 1 42 2 57
-21 1 59 3 67
-21 18 56 18 59
~21 20 51 20 53
-21 22 45 22 48
-22 17 62 18 66
-22 21 83 22 66
~23 1 69 2 76
-23 5 73 28 76
-24 1 77 2 80
-25 1 81 2 83
-26 1 33 19 33
~26 21 30 21 32
-26 3 33 4 137
-27 1 40 23 41
-28 22 42 23 42
-28 21 44 21 47
-28 19 50 19 52
-28 17 55 17 58
-29 23 46 23 49
-29 21 52 21 54
-29 19 S7 19 60
-29 17 61 17 64
-29 15 66 15 67
-30 23 50 23 66
-31 23 28 23 37
-32 16 67 23 67
-33 3 69 4 76
-33 26 69 27 69
-33 28 72 28 75
-34 3 77 4 80
-34 27 77 29 17

0.000308

51 5.60
I 33.50

0.000054

17.70

0.000017

1T 19.30

11 37.71

16.90 71 18.%80
2] 63.80 69.8 70.8 71.8 72.2 72.6 73.455

3I 78.91

-2
-4
-6
-8
-10 1

~12

~16
~16
-17
~-17
-17
~18
-18

~20
~21
-21
21
-21
~-22

-24
-25
~26
-26
-26
-27
-28
~-28
-28
~28
-29
-29
~-29
-29

-33
-33

LSRRI o

27
29

26

80.50

O = O Oh b

69
75

78

I

21 29.43

16.50 2

91 81.20
3 5
3 23

10 8
10 23
13 23
17 23
19 30
23 26
19 31
22 29
23 27
22 33

2 35
21 57
17 67
19 56
21 51
23 45
20 66
26 76
26 79
19 83
21 32
22 30
22 37

4 57
22 44
20 50
i8 55
17 58
22 52
20 58
18 61
16 66
26 68
27 72
2% 76
27 78

F 0.0
21 21.90

21 48.69 56.36
I:44.70 11 50.30

81 86.20 31 111.30
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SAMPLE INPUT, CONTINUED

~34 25 79 26 78 ~34 3 80 25 80
-35 3 81 4 84
-35 3 81 23 81 ~35 20 82 21 82
-35 18 83 20 83 -35 1 84 18 84
F o
9$$ 1 5 13 17 21 25 21 2% 33
61 65 63 73 77 4R 73 81 85 89
25%$ 25
265$ 2
27%% 1.0
28$% 22R 10 10R 10
T
krkx k&R XDOS-HEATINGS INPUT CARD DECK#*#dcskian
=HEATING&

&OPTION MAXGGL~71,MAXMAT=9,MAXPTS=3266,MAXREG=124,MAXSUR=300,
MAXZFG=71,MAXPRS=15, ITPOUT=37, IDOT=38&, KEND
DOS-HEATINGS : 2 MWTH GESPR1984 (REFERENCE MODEL)
5500 3 1 0.0 0.0 0.0 0.0 2

LSU

0000 -2

REGIONS

181 0.0 3.35FE1 0.0 0.0 6.38E1l 6.58E1

; ;1 3.05E1 3.771E1 0.0 0.0 6.28E1 6.38E1

% ;1 3.5605E1 3.771E1 0.0 0.0 6.05333E1 6.28E1
i gl 3.771E1 3.35731 0.0 0.0 6.05333E1 6.16666E1
; 25 3.771E1 3.857E1 0.0 0.0 6.16666E1 6.38E1
é 25 3.35E1l 3.857E1 0.0 0.0 6.38E1 6.5BEl

% 25 5.6 3.857E1 0.0 0.0 6.58E1 6.98E1l

g 25 0.0 3.0 0.0 0.0 6.58E1 6.98E1

; ;1 3.0 5.6 0.0 0.0 6.58E1 6.98E1

10181 0.0 3.857E1 0.0 0.0 6.98E1 7.18E1l

111101 3.857E1 3.923E1 0.0 0.0 3.B82666E1 7.18E1
12169 0.0 3.923E1 0.0 0.0 7.1BEl 7.26El

13185 0.0 3.923E1 0.0 0.0 7.28E1 7.431Ei

;4173 0.0 3.0 0.0 0.0 7.431E1l 8.12E1l

15185 3.0 5.6 0.0 0.0 7.421E1 8.12E1

16173 5.6 2.64E1 0.0 0.0 7.431E1 B8.12E1

17173 2.64E1 2.75E1 0.0 0.0 7.431El1 7.9705E1
18173 2.75E81 3.05E1 0.0 0.0 7.431E1 7.851E1
19173 3.05E1 3.35E1 0.0 0.0 7.431E1 7.771E1l
;0173 3.35E1 3.5605E1 0.0 0.0 7.431El 7.651E1
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SAMPLE INPUT, CONTINUED

51 73 5.6 4.25166E1 0.0 0.0 B.89889E1 1.19325E2
52 85 4.25166E1 4.56033E1 0.0 0.0 1.1665E2 1.22E2
53 85 3.0 5.6 0.0 0.0 B.898BY9EL1l 1.3025E2

54 73 0.0 3.0 0.0 0.0 8.8B9889E1 1.3025E2

55 BS5 5.6 3.943E1 0.0 0.0 1.19325E2 1.2475E2

56 B5 3.943E1 4.25166E1 0.0 0.0 1.1%325E2 1.22E2
57 85 3.35E1 3.771El 0.0 0.0 1.2475E2 1.273E2
58 73 2.75FE1 3.35E1 0.0 0.0 1.2475E2 1.275E2

59 85 2.75E1 3.5605E1 0.0 0.0 1.275E2 1.3025E2
60 73 5.6 2.75E1 0.0 0.0 1.2475E2 1.3025E2

61 85 0.0 3.05E1 0.0 0.0 1.3025E2 1.33E2

62 69 0.0 4.B69E1 0.0 0.0 B,62E1 B.64El
1102002

63 69 3,923E1 3.943E1 0.0 0.0 5.82666E1 8,62E1
édlﬁg g.o 2.72E)1 0.0 0.0 8.14E1 8.17E1

65 69 2.72E1l 2.75E1 0.0 0.0 7.98025E1 8.17El

66 69 2.75E1 3.05El 0.0 0.0 7.98025E1 B.01025E1
67 69 3.02E1 3.0S5E1l 0.0 0.0 7.861E1l 7.98025E1
€8 69 3.05E1 3.35E1l 0.0 0.0 7.861E1 7.891E1

69 69 3.32FE1 3.35E1 0.0 0.0 7.781lEl 7.861E1l

70 69 3.35E1 3.5605E1 0.0 0.0 7.781E1 7.811E1l
71 69 3.5305E1 3.5605El1 0.0 0.0 7.661E1 7.781El
72 69 3.5605E1 3.771El 0.0 0.0 7.661E1 7.691El
73 69 3.741E1 3.771E1l 0.0 0.0 7.541E1l 7.661E1
74 69 3.771E1 3.857E1l 0,0 0.0 7.541El 7.571El
75 69 3.B27E1 3.857E1 0.0 0.0 7.451E1 7.541E1
76 69 3.857E1 3.923E1 0.0 0.0 7.451E1 7.481El

11

77 0 0.0 2.64E1 0.0 0.0 8.12E1 8.14E1
0000004 4

78 0 2.64E1 2.72E1 0.0 0.0 7.98025E1 8.12E2
00 4 4

79 0 2.72E1 2.75E1 0.0 0.0 7.9705E1 7.98025E]
000O0O0O0 4 4

80 0 2.75E1 3.02E1 0.0 0.0 7.861El 7.9705E1
004 4
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SAMPLE INPUT, CONTINUED

21 73 3.5605E1 3.771El1 0.0 0.0 7.431E1 7.531El

22 77 3.857E1 3.923El 0.0 0.0 7.4B1El 7.611E1

23 77 3.771E1l 3.857E1 0.0 0.0 7.S571El 7.731El

24 77 3.5605E1 3,771E1 0.0 0.0 7.691E1 7.851El

25 77 3.35E1 3.5605E) 0.0 0.0 7.8311E1 7.93075F1

26 77 3.0%E1 3.35El1 0.0 0.0 7.891E1 8.0SE1

27 77 2.75El 3.05E1 0.0 0.0 8.01025EY 8,22E1

28 77 2.64E1 2.75E1 0.0 0.0 8.17E1 8.27E1

29 77 2.49E1 2.64E1 0.0 0.0 8.17E1l 8.42E1

30 77 2.34El 2.49E1 0.0 0.0 8.17E1 8.52E1

31 77 0.0 2.34El 0.0 0.0 8.17E1 8.6R2E1

32 85 2.49E1 3.923E1 0.0 0.0 8.57E1 B.62E1

33 73 2.64E1l 2.75E1 0.0 0.0 8.47E1 B.57E1

34 73 2.75E1 3.857E1 0.0 0.0 8.32E1 8.57E1

35 73 3.05El1 3.35E1 0.0 0.0 8.27E1 8.32E1

36 73 3.35E1 3.857E1 0.0 0.0 8.17E1 8.32E1

37 73 3.5605E1 3.771E1l 0.0 0.0 7.9705E1 8.17E1l

38 73 3.771E1 3.857E1 0.0 0.0 7.891El 8.17El

39 97 3.887%€1 3.923FE1 0.0 0.0 7.771E1 B.57El

40 97 0.0 4.86%E1 0.0 0.0 8.64E1 8.898B%E1

:1182 i.BGQEl 5.12466E1 0.0 0.0 8.89889EFE1 1.00144E2
1100002

42 73 4.869E1 5.12466E1 0.0 0.0 1.00144E2 1.08511E2
43 85 5.32466E]l 5.38033E1 0.0 0.0 9.73555E1 1.08511E2
44 85 5.38033E1 5.636E1 0.0 0.0 1.05722E2 1.13975E2
45 73 4.869E1 5.38033E1 0.0 0.0 1.08511E2 1.113E2
46 85 5.12466E1 5.38033E1 0.0 0.0 1.113E2 1.13975E2
47 85 4.869E1 5.12466E) 0.0 0.0 1.113E2 1.1665E2

48 85 4.56033E1 4.869E1 0.0 0.0 1.13975E2 1.19325E2
49 73 4.56033E1l 4.869E1 0.0 0.0 8.89889E1 1.13975E2

50 73 4.25)66E1 4.56033E1 0.0 0.0 8.8988%E1 1.1665E2
11



81 0 3
000
B2 ¢ 3
00 4
83 0 3
000
84 0 3
00 4
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SAMPLE INPUT, CONTINUED

+02E1
000
. 0BE1
4

.32E1
000
.35E1
4

3.05E1 0.0 0.0 7.851E1 7.861E1

4 4

3.32E1 0.0 0.0 7.78B1E1l 7.B51El

3.35E1 0.0 0.0 7.771E1 7.781El

4 4

3.5305E1 0.0 0.0 7.661E1 7.771E1

85 0 3.5305E1 3.5605E1 0.0 0,0 7.651E1 7.661E1
000000 4 4
B6 0 3.5605E1 3.741E1 0.0 0.0 7.541E1 7.651E1

C 04

4

87 0 3.741El 3.771El 0.0 0.0 7.531E1 7.541E1
0000004 4
88 0 3.771¥1 3.827El 0.0 0.0.7.451E1 7.531E1

004

4

89 0 3.827E1 3.923El1l 0.0 0.0 7.431E1 7.451E1
000000 4 4
90 93 2.37E1l 2.49%E1

102 83
103 93

104 93

2.49E1
2.52E1
2.64E1
2.67E1
2.75E1
2.78E1
3.05E1
3.08E1

3.35E1

2.64E1
2.64E1
2.75E1
2.75E1
3.05E1
3,05E1
3.35E1

3.35E1

0.0 0.0 B.55E1 8.8&2E1
0.0 0.0 8.55E1 8.57E1
0.0 0.0 8.45E1 8.55E1
0.0 0.0 B.45E1 B.47El
0.0 0.0 83.0 B.45E1
0.0 0.0 83.0 8.32E1
0.0 0.0 8.25E1 83.0
0.0 0.0 8.25El 8.27E1

0.0 0.0 8.0BEl 8.25E1l

3.5605E1 0.0 0.0 8.0BE1 8.17E1

2.38E1 3.5605E1 0.0 0.0 7.%6075E1 8.08El

3.5605E1 3.771E1 0.0:0.0 7.96075E1 7.9705E1

3.5908E1 3.771E1 0.0 0.0 7.881El 7.96075E1

3.771E1

3.801
3.857

3.887

3.857E1 0.0 0.0 7.881El1 7.891iEl

E1 3.857E1 0.0 0.0 7.761E1 7.8B1lEl

El 3.923E1 0.0 0.0 7.761E1 7.771E1l

El 3.923F£1 0.0 0.0 7.611El 7.761E}

2.34E1 2.37E1 0.0 0.0 8.55El1 B.62E1

3
2.37E1
000

2.49E1
33

0.0 0.0 B.S2E1 B.55E1

2.49E1 2.52E1 0.0 0.0 8.45E1l 8.52E1

3

2.52E1 2.64E1 0.0 0.0 B.42E1 B.45El

000

33
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SAMPLE INPUT, CONTINUED
111 0 2.64E1 2.67E1 0.0 0.0 83.0 8.42E1
0033
112 0 2.67E1 2.75E1 0.0 0.0 8.27E1l 83.0
000000233
113 0 2.75E) 2.78El 0.0 0.0 2.25E1 8.27E1l
0033
114 0 2.78E1 3.05E1 0.0 0.0 &.22FE1 B.25E1
000000233
115 0 3.05E1 3.08E) 0.0 0.0 8.08E]l 8.22E1
0 ¢33
116 O 3.08FE1 3.35E1 0.0 0.0 8.05E1l 8.08El
G 00O0O0O0O323
117 © 3.35E1 3.38E1 0.0 0.0 7.96075E1 8.05El
0033
118 0 3.38E1 3.5605E1 0.0 0.0 7.3307581 7.96075E1
000000233
119 0 3.5605E1 3.5805E1 0.0 0.0 7.8B1E1 7.93075E1
0033
120 0 3.5905E1 3.771E1 0.0 0.0 7.851E1 7.881El
000000233
121 0 3.771E1 3.801E1 0.0 0.0 7.761E1 7.8351El
0033
122 0 3.801El1l 3.857E1 0.0 0.0 7.731E1l 7.761E1
O000DO0DO0233
123 O 3.857E1 3.887E1 0.0 0.0 7.611El 7.731El
0033
124 85 4.56033E1 4.8692E1 0.0 0.0 B8.89889%E1 $.17778El
11
MATERIALS

65 LIH7 0.0 0.8342 0.0 ~&5
§.86071E~14 4.62515E~14 3.26343E~14 2.63032E~14 2.07477E-14

1.65707E~14
§.31B1%E-15
5.01102E-16
2.68176E-16
7.23232E-15
2.84417E~16

1.24654E-15
5.30431E~16
8.28214E~17
2.51275E~16
2.66513E~14
2.45032E~15

20 A M D D I O D D AD D D D

73 LIHNAT 0.0 0.8342 0.0
6.99855E~14 4.

e
@ 8.B5869E~15

2 AL 0.0 2.703 0.0
.19086E-14 3.

1.401928E~-14 1.25003E-14 1.28275E-14 9.94312E-15
4.53863E~1% 3.20830E~15 2.32954E~15 1.3455E~15
1.95711E~16 8.27305E-17 5.97135E-17 1.04781E~-16
2.62375E~15 1.5828E~-14 1.19834E~14 9.85347E-15
4.54723E~15 2.75463E~15 1.5%312E~15 6.56818E~16
1.15332E~15

~&639

54145E~15 2.52577E-15 1.95547E-15 1.58130E-15
1.071853E~15 8.16222E~16 0.80489E~16 6,14638E~16
2.3084E~-16 3.17411E-16 1.89579E~16 4.73329E-17
3,49411E-17 2.66887E-17 4.47260E-17 9.56392E~17
2.4B433E-~15 B.36566E-14 5.33944E~14 3.9995%2E-14
1.59422E-14 9.63219E-15 5.59262E-15 2.468292E-15
2.35869E~14

-65

77541E~14 3.3%025E-14 2.74242E-14 2.18598FE~14

1.7873E~14 1.58436F-14 1.61395E-14 1.98641E-14 1.75639E-14

6.82880E~15 5.77110E-15 5.28257E~15 5.33971E-15

@ 7.19686E-15 1.11364E~-14 2.03032E~14
@ 2.70562E-13 2.67685E-12 1.59705E~14
7.298B3E~15 4.58914E-15 2.78002E~-15

2

€ 2.85827E-16 1.15383E-15

77 TUNGSTEN

DDA MD M-

0.0 1%.3 0.0
.7248%E~-15 1.02024E~15 7.90533E~16 6
4.03112E-16 3.25457E~16 2.77635E~16
2.6918B9E~16 2.70346E~-16 2.67643E-16
7.02004E~16 1.6C859E-15 4.93233E-15
5.61115E-1% 3.24387E-14 1.39229E~12
2.31374E~13 1.24937E-13 1.06603E~13

-77

4.60363E~14
1.20925E-14
1.60777E~15

.66992E-16 5
2.56752E~16
2.83283E~16
6.56556E~15
7.13516E-13
1.45627E-13

1.02857E-13
9.94362E~15
6.62661E-16

.3518B4E-16
2.41377E~16
3.52157E~16
3.17894E-13
4.48593E-13
5.05661E~13
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SAMPLE INPUT, CONTINUED

@ 1.24674E~12 3.1745E~12

81 LIH7CLAD 0.0 1.18849 0.0 -65

6.61273E~14 4.41976E~14 3.11185E-14 2.50666E~14 1.976E~-14

€ 1.57765E~-14 1.33566E-14 1.18996E~14 1.22101E-14 9.46627E~15
8 6.0168BE~15 4.32159E~15 3.05539E~15 2.22839E-15 1.28183E-15
€ 4.78296E-16 1.89654E-16 1.378B5E~16 6.34047E~17 1.054953E~16
@ 2.69125E~16 2.62704E~15 3.21360E~14 2.11064E-14 1.60874E-14

€ 1.09296E~14 6.61036E-15 4.02309E-15 2.41246E~15 1.51503E~15

€ 3.63131E~15 2.85792E~14

85 LIHNCLAD 0.0 1.24884 0.0 =65

6.69988E~14 4.52603E~14 3.20530E-14 2.59104E-14 2.06381E-14

@ 1.68668E~14 1.49602E~14 1.52230E~14 1.87290E~14 1.65593E-14
@ 8.35716E~15 6.44059E~15 5.44202E-15 4.99122E~15 5.03129E-15
@ 6.77810E~15 1.04887E~14 1.91838BE-~14 4.33486E-14 9.68416E~-14
@ 2.54736E-13 2.52027E-12 3,50431E-14 2.27601E-14 1.72319%E-14
@ 1.16206E~14 7.00042E-15 4.26254E~15 2.56551E~15 1.66650E~15
€ 4.20206E~15 3.32453E-14

93 LIHNCLAD 0.0 4.37 0.0 =65

4.44623E~14 2.6447E~14 1.80991E~14 1.44893E~14 1.14203E-14

® 2.27469E~15 B.29490E~15 8.30887E-15 1.01678E~14 B.98205E-15
€ 4.57339E-15 3.51194E-15 2.95962E~15 2.79361E~15 2.70552E~15
€ 3.62075E~1% 5.60529E~-1% 1.07433E~14 2.30845E~14 5.14882E-14
@ 1.35425E-13 1.33977E-12 1.78666E-13 1.03089E~13 7.21138E~14
€ 4.41634E-14 2.51570E~14 1.54258E~14 9.7772E~15 9.22546E~15
€ 3.3693E-14 2.74916E~13

97 LIHNCIAD 0.0 1.10758 0.0 ~6&5

6.78824E~14 4.6018B8E~14 3.26186E~14 2.6374E-14 2.10129E-14

€ 1.71757E-14 1.52313E-14 1.5505E~14 1.90787E~14 1.68691E-14
€ B.51149E-15 €6.56014E~15 5.54347E~15 5.08079E~15 5.12669E-15
@ 6.90788BE~15 1.0€6895E~14 1.9529E-~14 4.41823E-14 9.87078E~14
@ 2.59646E~13 2.56885E~12 2.85169E-14 1.9103BE-14 1.47307E-14
€ 1.01347E-~14 6.17039E-15 3.7522%E~15 2.23624E~15 1.32334E-15
@ 2.86773E-15 2.23137E-14

101 LIH7CLAD 0.0 1.90789 0.0 ~65 .

£.097058~14 3.99464E~14 2.79834E-14 2.25096E-14 1.77180E~14

€ 1.41347E-14 1.19852E~14 1.06579E-14 1.09339E-14 8.4BOS55E~15
@ 5.39393E~15 3,.87289E~15 2.73925E~15 2.01889E~15 1.15019E-15
@ 4.31105E-16 1.77014E~-16 2.49776E-16 7.08017E~17 1.06767E-16
@ 2.70601E~16 2.62931E-~15 6.52275E~14 1.96131E-14 2.87305E~14
€ 1.84257E-14 1.07924E~14 6.59438E~15 4.07369E~15 3.258686E-15
€ 1.04279E-14 8.42741E-14

INITIAL TEMPERATURES

1 750.0

HEAT GENERATIONS

10.0

BOUNDARY CONDITIONS

21

0.0 4.53568D~12

33

0.0 0.113392D~12

4 3

0.0 0.113382D-12

XGRID

6.0 0.015 1.5 3.0 4.9 5.6 7.61666 9.63333 1.165E1

@ 1.56833E1 1.77E1 1.%3El1 2.06E1 2.19E1 2.34E1 2.37E1

@ 2.49E1 2.52E1 2.64E1 2.67E1 2.72E1 2.75E1 2.78El

€ 3.02E1 3.05E1 3.08E1 3.32E1 3.35E1 3.3BEl 3.5305El

@ 3.5605E1 3.5905E1 3.741E1 3.771E1 3.BOlEl 3.B27El

€ 3.857E1 3.887E1 3.923E1 3.943E1 4.25166E1 4.56033E1

€ 4.863E1 5.12466E1 5.38033E1 5.636E1

1.36667E1
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SAMPLE INPUT, CONTINUED

46R1

ZGRID

5.82666E1 5.94E1 6.05333El 6.16666E1 6.28E1 6.38E1 6.58E1
€ 6.78E1 6.98BE1 7.18El1 7.26E1 7.431E1 7.451E1 7.4B1El

@ 7.531E1 7.541E1 7.571E1 7.611E1 7.651E1 7.661E1 7.691F1
@ 7.731E1 7.761E1 7.771E1 7.781El1 7.811El1 7.851El1 7.861El
@ 7.881E1 7.891E1 7.93075E1 7.96075E1L 7.9705E1 7.98025E1

@ 8.01025E1 B8.05E1 8.0BEl1 8.12E1 S8.14E1 B8.17E1 8.22E1

@ 8.25E1 8.27E1 8.3El1 8.32E1 8.37E1 8.42E1 B.45E1 8.47El
€ 8.52E1 B8.55E1 8.57E1 8.62E1 B8.64E1 8.8988%E1 9.17778E1
® 9.45666E1 9.73555E1 1.00144E2 1.02933E2 1.05722E2 1.08511E2
@ 1.113E2 1.13975E2 1.1665E2 1.19325E2 1.22E2 1.2475E2

@ 1.275E2 1.3025E2 1.33E2

70R1

TABULAR FUNCTIONS

65 2

600.0 0.071128 800.0 0.06276

69 9

273.0 2.36 300.0 2.
@ 700.0 2.26 800.0
77 12

273.0 1.82 300.0 1.
€ 700.0 1.33 800.0
@ 1.3E3 1.13 1.4E3

37 350 2.40 400.0 2.40 500.0 2.37 600.0 2.32
2.20 900.0 2.13

78 350.0 1.70 400.0 1.62 500.0 1.49 €00.0 1.39
1.28 900.0 1.24 1.0E3 1.21 1.1E3 1.18 1.2E3 1.15
1.11 1.5E3 1.03

STEADY STATE PARAMETERS
10000 1.0D-12 0.0 20

%
=END



APPENDIX B. Condensed Listing of DOS-HEATINGS
Output for Sample Calculation
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DEFINITION OF IMPUT/CUTPUT UNITS

NARE
IBIN
1ECHO
IERROR
IATLE
IN

10
1PLOT
1PLOTO
IRECLG
1TPIN
1TRPOUT
1807

UHIT MURBER DEFINITION

BINARY 1MPUT DATA SET (OPTIOHAL)

INITIAL INPUT DATA SET

ERROR MESSAGE DATA SET (OPTICMAL)

MATERTAL PROPERTIES LIBRARY DATA SET (OPTIDWALS
STANDARD IMPUT DATA SET

STANDARD CUTMUT DATA SET

PLOY DATA SET (OPTIOMAL)

OLD PLOT DATA SET FOR RESTART CASES (OPTIOMALY
RECORD LENGTH ¥ SINGLE WORDS FOR BIMARY DAYA SET OM UNIT IBIN (MAX[MM of 20)
INITIAL TEXPERATURE DATA SET (OPTIONAL)

FIMAL TEMPERATURE DATA SET (OPTIONALD

DOT4 IMPUT VARFLM FLUX FILE(CPTIONALD



73

PRINT INPUT CARD IMAGES M/CARD COLUMNS INDICATED EVERY 10TH CARD-~

CARD
NO./O0Ls Vousrsonl0iieenns200nnnnns 30...0nneakOiinannns 50...u.... 80........70........80
1 DOS-HEATINGS SN FOR GE SPACE REACTOR (1984 MOOEL);LSU,09/24/87
2 3000 310.00.00.0002
3 00000
& REGIONS
S 181 0.0 3.3581 0.0 0.0 5.3861 6.58€)
s 11
7 2 81 3.0561 3.771€1 0.0 0.0 4.2881 6.38€1
2 13
9 3 81 3.5605€1 3.7TIE1 0.0 0.0 6.0533381 &4.286)
0 19
NO./COL. Vuvernas 10........ 20........ 30..0eenns 40, .cuenes LY T T RO TORR .
11 4 81 3.7T1EY 3.857€% 0.0 0.0 .6,05333E1 6. 1666661
12 1
13 5 65 3.77161 3.857E1 0.0 0.0 61548561 8.38E1
% 11
15 6 65 3.35€1 3.857TE1 0.0 0.0 4.3861 6,581
1 11
17 7 65 5.4 3.85TE1 0.0 0.0 6.5861 £.9RE1
’m 11
19 8 45 0.0 3.0 0.0 0.0 8.5881 &,.98E7
20 11
[V 07 W TS T, b2 T b 1\ SOOI 1, SO 50, 0ianns 80........ E{ OO a0
b3 98130560000658516‘38&1
2 1%
25 10 81 0.0 3.857¢1 0.0 0.0 6.98£1 7.18€1
% 11
25 11 101 3.85T€1 3.923£1 0.0 0.0 5.82666€1 7.18E1
2 11
27 12 69 0.0 3.92361 0.0 0.0 71881 7.26€1
2 1
29 13 85 0.0 3.92361 0.0 0.0 7.26EY 7.431E)
19
0.0, V.o..o.. 10........ 0...... V30, eenan 1 TO LT VOUURICY, ORI | JUUPRON .
31 14 73 0.0 3.0 0.0 0.0 7.431€1 8,1261
2 11
33 15 85 3.0 5.6 0.0 0.0 7.43181 8.12E1
Moot
35 14 T3 5.5 2.44E1 0.0 0.0 7.431€1 8,121
. TR R
37 17 73 2.64ET 2.7SE1 0.0 0.0 7.431€1 7.9705E1
38 11
39 18 V3 2.75€1 3.05€1 0.0 0.0 7.431€1 7.8S1E1
w1
HO./O0L. TuerneenadBunenooaeDurunnssndDinnernackOunennens500iecnnaadluunnsnnn 70u.rnnn.. 20
41 19 735 3.08€1 3.33E1 0.0 0.0 7.4%1€% 7.77Ied
2 11
&3 20 73 3.35E1 3.5605E1 0.0 0.0 7.431EY 7.45181
& 19
4% 21 73 3.580S€1 Y.7TIEY 0.0 0.0 7.431EV 7.53160
@ 1
&7 22 77 3.85TE1 3.923E1 0.0 0.0 7.481E1 7.61160
TN
49 23 77 3.77161 3.857E1 0.0 0.0 T.S71E1 7. Y31EY
6 11
HOLJCOL. Y....... L1 FOUU 200 0inen 30unneeedBeincnn s 500uninenbBuennenni?Durens.. B0
53 z&nsswmxmuoooormanasm



53
54
55

57
58
59

0. /COL.

%0, fCL. .

#0./COL..
101
102
103

105
108

74

11

5 77 3.3581 3.5605E1 0.0 0.0 7.811€Y 7.93075€1
L

26 77 3.05E1 3.35€1 0.0 0.0 7.891E71 8.05£1

1

27 77 2.73€1 3.03E1 0.0 0.0 8.01025£1 8.2281
11

28 7T 2.64€% 2.75E1 0.0 0.0 8.17€1 8.27¢1

1

L PSR |- PRy | PP | P RAT P 1 R IO (| IR ]

29 77 2.49E1 2.64EY 0.0 0.0 8,171 B.4281
;O‘TT 2.34E1 2.49E1 0.0 0.0 B.17E% &.52¢1
;1177 0.0 2.34E1 0.0 0.0 B.17E? 8.62E1
;2185 2.49€7 3.923€1 0.0 0.0 8.57€1 8.42E%
;3173 2.64E1 2.T561 0.0 0.0 8.47¢1 8.57E1
11

| PRSI &+ FRu- S 0es30iiiine. 40, 250, 0000 08000..... 700, ... 00

34 73 2.7561 3.857€1 0.0 0.0 8.3261 8.57¢1

LR

35 73 3.05%1 3.35E1 0.0 0.0 8.27€1 8.32¢1
;6173 3.35E1 3.857€1 0.0 0.0 8.17€1 8.32¢1
;7173 3560581 3.771£1 0.0 0.0 7.9705€1 B.17€E1
;8‘73 3.771€1 3.857€1 C.0 0.0 7.891E1 8.17€1
11 )

PTG | POURRRY . PN || PPN 1 P RO 1 Y. ' TN (| SR

39 97 3.857€1 3.923€1 0.0 0.0 7.771€1 8.57¢1

11

40 97 0.0 4.8691 0.0 0.0 8.64E1 8.89889¢1

1102

41 85 4.869E1 5.124666E1 0.0 0.0 8.89839E1 1.00144E2
19700002

42 73 4.2469E7 5.1246681 0.0 0.0 1.00144E2 1.08511€2
11

43 85 3.12466E1 5.3803381 0.0 0.0 9.7355%€1 1.08511€2
11

P [ FRPORMPRY PR [ PR 1 NS | RPN L TSN (| TRTINNN

&4 B85 3.38033€1 5.634E1 0.0 0.0 1.0572262 1.13973€2

:5173 4.B&9E1 5.38033€1 0.0 0.0 1.085V1E2 1.113€2

16185 5.12666€Y 5.3803351 0.0 0.0 1.11362 1.13975€2

:7185 6.869€1 5.1246561 0.0 0.0 1.11382 1.166582

:&13‘5 4.56033E1 4.869€1 0.0 0.0 1.13973E2 1.19325¢€2
:.j.....10........20........30........40........50........60........70.
4% T3 4.56033€Y 4.859E1 0.0 0.0 5,89889E1 1.13975E2

i;0173 4.25168E7 4.56033E1 0.0 0.0 B.30BA9E1 1.166562

;1173 5.6 4.25165E1 0.0 0.0 8.89B39E1 1.19325€2

11



126

RO /COL.
13
132
133
134
133
136
137
138
139
140

RO, 7COL.
141
1“2
143
1%e
RLH
146
147
148
149
150

NO. so0L.
151
152
153
154
155

157

75

52 B5 4.25166E1 4.5603361 0.0 0.0 1.18465€2 1,222

11
53 85 3.0 5.6 0.0 0.0 8.3988981 1.3025€2
11

| PUPORR 1. D | 30..ienaaablann....

54 7% 0.0 3.0 0.0 0.0 8.39889€1 1.3025E2

1

55 85 5.6 3.943E1 0.0 0.0 1.10325E2 1.2475E2
i1

S6 85 3. 043E1 4.25166E1 0.0 0.0 11932582 1.22¢2

11
57 85 3.3561 3.77€1 0.0 0.0 1.2475€2 1.275E2
11

38 73 2.75E1 3.3SE1 0.0 0.0 1.2475€2 1.273¢€2
1T

59 85 2.75€1 3.56051 0.0 0.0 1.275€2 1.3025€2
i

80 73 5.6 2.7SE1 0.0 0.0 1.2475£2 1.3025£2

11

61 85 0.0 3.0561 0.0 0.0 1.3025E2 1.33€2

11

62 69 0.0 4.869E1 0.0 0.0 8.6261 B.&4EY
1102002

63 69 3.923E1 3.943E1 0.0 0.0 5.82666E1 8.82E1
11902

| FUPUURIR . IUOUUITOT - SETUUURE. | IR 40..000s1a80,..... .80

B4 &9 0.0 2.72E1 0.0 0.0 8.14E1 8.17E1

11

&5 69 2.TCE1 2.75€1 0.0 0.0 7.9802561 B.17EY
11

66 69 2.75E1 3.05€1 0.0 0.0 7.98025E1 8.01025E1

11

67 69 3,021 3.05E1 0.0 0.0 7.351E1 7.98025E1
11

68 69 3.05E1 3.35€1 0.0 0.0 7.861E1 7.89ME1
11

49 69 3.3281 3.35E1 0.0 0.0 7.7B1E1 7.861E1
11

70 &9 3.35€1 3.5605E1 0.0 0.0 7.781€1 7.811EY
i1

71 69 3.5305€1 3.5605€1 0.0 0.0 7.661E1 7.781E1

11
72 &9 3.560S€1 3.771€1 0.0 0.0 7.4681E1 7.691Et
11
73 69 3.761E1 3.77161 0.0 0.0 7.541E1 7,.66181
11

L ISR [ FPURPIIN kORI |. PR <1

T6 69 3.7TIE1 3.857E1 0.0 0.0 7.341E1 7.571€1
11 )

7S 49 3.8278) 3.B57E1 0.0 0.0 7.4S1EY 7.S41EN
11

76 &9 3.857E1 3.923E1 0.0 0.0 7.451€% 7.481€1
11

77 0 0.0 2.64E1 0.0 0.0 8.1261 8.14£1
00000044

78 0 2.64E1 2,7261 0.0 0.0 7.9802SE1 8.12¢1
6044 )



®G. /008,
171
172
173
174

187
128
189

RO. 7COL .

¥0. /00 .
201
202
263

g8%

07

210
WO, /0L .
?i1
212
213
214
215

76

79 0 2.7281 2.75E1 0.0 0.0 7.9705€% 7.98025E1
00000044

80 02,7381 3.02€1 0.0 0.0 7.88181 7.970581
004 4

81 0 3.02€1 3.0551 0.0 0.0 7.85181 T.861E%
00000044

82 0 3.05E1 3.32€1 0.0 0.0 7.78%€1 7.851€1
0044

B3 0 3321 3.35€1 0.0 0.0 7.771€V 7.781E1
00000044

1o 100,200, 30...i....80.0......50...... [N« DU (R 80
84 0 3.35€1 3.3307E1 0.0 0.0 7.861€1 7.771€1
0044

85 0 3.530561 1.560581 0.0 0.0 7.451€1 7.651E1
00000044

86 0 3.5405€1 3.741€1 0.0 0.0 7.S41£1 7.651F)
0044

87 0 3.741E1 3.771E1 0.0 0.0 7.531€1 7.541€1
00000044

85 0 3.771€1 3.82781 0.0 0.0 7.4S1E1 7.531€1
0044

Veereree¥0uunneeai0ueennn.. 30..00eenbOuinnn 500nneea 60,0 ..., 70, ... 80
89 0 3.827E1 3.923£1 0.0 0.0 7.431€1 7.4S1EY
000000544

90 93 2.37E1 2.49€1 0.0 0.0 8.53€1 8.62€)

11

91 93 2.49€1 2.6451 0.0 0.0 8.55E71 8.57€1
11

92 53 2.52E1 2,.64E1 0.0 0.0 B.4561 2,556
11

93 93 2.44E7 2.T3E7 0.0 0.0 8.45F1 8.47€0
11

L PP | PO I W30 L4800, .50.. . B0, 700,80
9 93 2.8761 2.73E7 0.0 0.0 3.0 8.45E1
11

75 93 2.7Se1 3.0581 0.0 0.0 83.0 8.32¢1
11

96 93 2.7321 3.0%81 0.0 0.0 8.23¢1 #3.0
1t

7 $3 3.03€% 3.3581 0.0 0.0 8.23£1 B.27¢¢
11

98 93 3.0881 3.35€1 0.0 0.0 8.0881 8.23€1
11

| RS [+ PP { M 1 2T 1 AN L P RY £ SN
9 93 3.35€1 3.560581 0.0 0.0 8.0867 8.17€1

:G; 93 3.3867 3.560581 0.0 0.0 7.96073&1 B.0B€1

:0: 93 3.560SE1 3.771€1 0.0 0.0 7.96075€1 7.9705€1

:0; 937 3.590581 3.771E1 0.0 0.0 7.881E1 7.94075¢1

:0; 93 3.TTIEY 3.837€i 0.0 0.0 7.881€1 7.891E1

:.T.....IO........ZO.,. ..... 30........ 40........50........60,..... [\ P .20
046 $3 3.801E1 3.857€1 0.0 0.0 7.761E1 7.881E1

:0; 93 3.85761 3.923E1 0.0 0.0 7.761E1 7.771E1

11

106 93 3.887E1 3.92381 6.0 0.0 7.611E1 7.761E1



216
Fats
218
299
220
MO /L.
221
222
23
226

226
227
228

NO.JOOL .
231

233
234
235

237
233
239
240
¥O. /000,
24
262
243
244
245
245
207
248
269
250
N0, /COL.,
1
252
253

25%
55
5%
255
255
255
ND. 7T
255

57
E-14
257
a7
27
257
257
258
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11

107 § 2.34E1 2.37E1 0.0 0.D 8.5%61 8.52¢1
60033

108 0 2.3761 2.49€1 0.0 0.0 8.52E1 8.55€1
onOpOOD33

Vovenreatinnnnnnn 20, enn. 30,0 0eae-- 40, enannn 5000 eensn 60.....
109 0 2.49€1 2.5281 0.0 0.0 B.4SE1 8.5261 i
0033

110 0 2.5261 2.6481 0.0 0.0 8.42E) B.45¢1

00000033 -

111 0 2.464E1 2.47E1 0.0 0.0 43.0 8.42619

8033

112 0 2.67E1 2.75€1 0.0 0.0 8.27E1 83.0

00000033

113 0 2.75E1 2.7861 0.0 0.0 8.25€1 8.27¢1

6033

L PUSUUDRT, SO 20....uua. R T TOUR 7Y O §0..00unen 80.....

114 0 2.7851 3.0561 0.0 0.0 5.22€1 8.256)
00000033 ]

115 0 3.0SE7 3.0861 0.0 0.0 8.0881 8.22¢1
0033

936 0 3.08£1 3.35£1 0.0 0.0 8.05€1 B.08¢4
00000033

117 0 3,351 3.3861 0.0 0.0 7.9607S¢1 8,05€1
D033 '

118 0 3.3861 3.5605€1 0.0 0.6 7.93075E1 7.96075E1
60000033

L DY | AP 20..... - | OGP PPN | &0.....

199 0 3.5605E% 3.590561 0.0 0.0 7.88161 7.9307SE1
0033

120 0 3.5905€Y 3.771EY 0.0 0.0 7.851E1 7.881E)
00000033

121 0 3.771E1 3.801E1 0.0 0.0 Y.761E1 7.8%4K1
0033

122 0 3.807€1 3.857€1 0.0 0.0 7,731t 7.741c1
00000033

123 0 3.857E1 S.887E1 0.0 0.0 7.8611E1 7.73181
0033 :

| PO [« RPN« P PN | JORPINPORY S | 50..00004n 40.....

126 85 4.56033E1 4.869E1 0.0 0.0 B.89839€1 9.17778E1

L |

MATERIALS

65 LINT 0.0 0.8342 0.0 -645

6. B6071E-14 4. H2515E~16 3.26343E-14 2.63032E-14 2. 0T4TTE-14
D 1.4570TE-14 1.40198E-16 1.25003€-16 1.28275€-16 9.946312E-13
§ 4. 31819615 453843615 3.20830€-15 2.32954E-15 1.34558-1%
2 5.011026-186 1.95711E-16 8.273056-17 $.97135€-17 1.04781E-16
3 2.68176E-16 2.6237SE-15 1.5B28E-14 1.19834E-14 9.85347¢-15
9 7.23232E-15 L. SLT23E-15 2 VSKA3E-15 1.59312E-15 6.56818E-16

@ 2.84617€-16 1.153326-13

&9 AL 0.0 2.703 0.0 -59

1.19086E- 14 3.S614SE-15 2.52577€-15 1.95547E-15 1.5B130E-15
R 1.24454E-15 1,.0718SE-15 8.182926-16 B.804B9E-18 6.146386-16
@ 5.304316+16 2.3084E-16 3.17411E-18 1.89579€-16 4.73320€-17
@ B.20214E-17 3.494118-17 2.86887€-17 4.47280E-17 9.56392E-17
9 2.51275€-18 2.4BL33E-15 8.36566E-14 5. 53944E-14 3.99992E- 14
2 2.86513E-1% 1,59422E~14 9.632196-13 5.59262£-15 2.468208-1S
& 2.450326-13 2.35%69E-14

735 LINNAT 0.0 0.8342 0.0 -85

( PPN 80
T0..cennnn &0
POovvannas 80
7000naes +80
Tenanans 80
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HO.L/OOL. T.....0.100... .. 20, ..., 0. £ PR 60...... 250000 80..,.0,..70,.,.....80
259 6.9P855E-14 4. 77341614 3.39025E-14 2.76262E-14 2.18598E-14
2359 @ V.TBTIE-16 1.584348-14 1.6139S€-15 1.98661E-%4 1.75639E-14
259 @ B.B5869E-15 6.82B805-15 S.TTVI0E-15 5.28257E-15 S.3M971E-15
259 @ T IPSBOE-15 1. 11344E-14 2. 030326-14 4.4603438-14 1.02857¢-13
59 @ 2. TUBAE-13 2.67683E-12 1.59705E-14 1.20925E- 14 9.943462E-15
259 8 7.29883£-15 4.58914E-15 2.TRO02E-15 1.60777€-15 6.62661E-16
59 8 2.8%827E-16 1,15383£-15
260 77 YUMGSTEW 0.0 19.3 0.0 -77
244 1.72689E-15 1.020248-15 7.90533E-16 6.669928~18 5.35134E-16
261 2 4.03112E-96 3.2545TE-16 2.77635E- 18 2.546752€-16 2.41377¢-16
oI ies SN RPN [ FAPPNPDT. | PR, S 1 TN 1 TN | I L N .80
261 9 2.59189€-16 2.703466£-16 2.67T443E- 16 2.832836-16 3.52157E-14
251 @ 7.020068-16 1.60859E-15 4.93233c-15 6.56555€-15 3.178%4E-13
261 @ 5.A1195E-15 3.24387E-14 1.39229E-12 7.13516E-13 & . 43993E-13
261 @ 2.31374E-13 1.24997E- 13 1.066038-93 1.45627€-13 5.05663E-13
261 @ 1.268674E-12 31745612
82 81 LIN7CLAD 0.0 1.188:9 0.0 -43
2563 6,61273E-16 £ L1978E-14 I V111B5E-14 2.5CKA4E-14 1.978E-14
263 8 1.37745E-156 1.335888-14 1189968~ 14 1.22109E-14 9.468627E-15
263 R A.018482-15 4.321998-13 3.03530E-15 2,22839E-15 1.281838-15
283 0 4. TH29SE-16 1.89634E-16 1.3TABSE-16 6.3406TE-17 1.054%3E-16
VN e WA (AR | RPN+ IR |« DRI | -1 PRI . R RY ( PN
263 9 2.6912%5E-16 2.62704E-15 3.213808-14 2.110564E-14 1,60874E-14
2483 B 1.002966-16 6.81036-1% 4.02309E~15 2.41246E-15 1.595036-15
263 8@ 3.63139E-15 2.857928-14
264 35 LI#wCLar 0.0 1.24885 0.0 -63
283 &6.60068K-14 4.92603E-14 3.20530€- 14 2.59104E-14 2,0631E-14
265 P 1. ABGABE- 14 1.49602E~14 1.522302-16 1,87290E-14 1.655938-14
285 8 B.3GT16E~15 6.44009E-13 5.46202€-15 4.99122E-15 5.03129E-13
265 @ 6.77810£-15 1.04387E-14 1.914380-14 4, 334BLE-14 9.58L16E-14
265 @ 2.54736E-13 2.52027€-12 3.50431E-14 2,27601E-14 1.72319E-14
283 ® 1.16205E-14 T.000L2E~15 4.26234E-15 2,56551E-15 1.44650E-15
WO/, Touaneaa¥0eeen, e i2000000.03000.00,00040,0.0.....50.....0..80....,...70........00
285 8 4.20208£-15 3.324538-16
266 93 LINNCLAD 0.0 4.37 0.0 -65
257 &4 h6A2TE-14 2.644TE- 14 1.80991E-14 1.44893E-14 1,14203€-14
267 @ 9.27449E~15 B.39600£-1F 8.30887E-15 1.016735- 14 8.982058-15
267 B 4.537339E-15 3.51194K-15 2.95962€-13 2.79361E-15 2.70552E-15
267 @ 3.620736-15 5.60539E-15 1.074338-14 2.30849€-14 5.148828-14
287 @ 1.356255-13 1.339F7€-12 1.784448€-13 1.03080€-13 7.219388-14
267 @ 4. 4183414 2 515706146 1.54258E-14 9.7772€-15 9.22566E-15
287 @ 3.3493E-14 2.749146E-13
263 P7 LINKNCLAD 0.0 1.10758 0.0 -65
MO0k, Vooveooe0ieeneeen0ieeaa 30000 80,.......50,.......60,.......70........80
89 6.7BBIGE-14 4, 60188E-14 3.26186E-14 2.43T4E-146 2.10129E-14
289 8 1.71757€-14 1.523136-14 1.5S05E-14 1.90TB7E-14 1,.68591E-14
2869 @ B.51149E-15 6.56014E-15 5.5434TE-13 5.0B079E-15 5.12669E-13
269 ? 6.907BBE-15 1.06B95E-14 1.9529€-14 4.41823E-14 9.87078E-14
9 8 2.59045E-13 2.56885E-12 2.85149E-16 1.91038E- 16 1,47307€E- 14
289 9 1.0136TE- 15 6. 1TOIVE-15 3.75229E- 15 2.236265-15 1,32334E-15
249 8 2.8567T7T3E-15 2.23137¢-14
270 101 LINTCLAD 0.0 1.90789 0.0 -65
27i B8.097255 14 3.004B4E€-14 2.TVBILE-14 2.25096E- 14 1.77130E-14
271 8 1.41347E-14 1.198526-14 1.04579€-146 1.09339E-14 8.4¢8055€-15
HOL/EOL. Teavenee0innnnn e e@0uuneeaed0innenaidlinneic3000icaninb0uaie., o 70........80
273 @ 5.39303£-15 3.87289€-15 2.73925E-15 2.01889€-15 1.15019€-13
e @ 4.31105E-16 1.7T014E-16 2.49T76E-16 7.0B017E-17 1.086767E-16
27 @ 2.7060%E-16 2.62931E~15 6.5227SE-14 3.96131E-14 2.87305€-14
271 @ 1.N25TE-14 1. 07924E-14 6.59638E-15 4.07369E-15 3.25686E-15
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BEEERERE

~

LR

NO. /COL .

NSNS

~

AL EEL

3ERY

5
B

IFFIFRIIND

NO, JCOL .
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® 1.04279€-14 B.L2TL1E-14
IRITIAL TEMPERATIMES

1 750.0

HEAT GENERATIONS

100

BOUMDARY CONDITIONS

Toreenes | { PPN Divnsann
21

0.0 4,535480-12

33

0.0 0.1133920-12

43

0.0 0.1133920-12

Xa10

0.0 0.015 1.5 3.0 4.9 5.3 7.51688 9.63333 1.165E1
2 1.56433EY 1.77e1  1.93EV

@ 2.4981 2,521 2.6AE1

79

2.06E1 2,191 2.34E7 2.37¢1

2.67E1 2.7261 2.TSE1 2.78g%
| PP | I .« SR | S AD........ 50...u.... 80.....

9 3.02e1 3.0S5E1 3.08c1 ¥ 32T 3.3561 3.3861 3.5305€1
B 3.5505€1 3 59051 3.741EV 3.771ET 3.801€1 3.827¢
B 3.85TEV 3.887E1 3.923E1 X.9G3E1  4.2516661 4, 58033€1
® 4.869€1 S5.126868E1 5.38033e1 5.634E1

6r1
6R1D

S.B26465E1 S.9LET 6.0SIIBEV 6.16666E1 6.28E1 S.38E1 6.58E1

9 A.TBEY 5.98E1 7.18E1

T.26E1  T.AB1E1  T.4S1EY T.AS1EY
B 7.531E1 T.SAMEY 7.5TIEN

T.HNET  7.651E1 78811 T.691E1

8 7.TIEY T.7HIEY T.77IET T.VBIET 78111 7.8S1EY  7.861E1%

L FYSTORETS [ EPRAPINN-« B

NS | RO 1 PO 50 vinenn 60.....

@ T.881EY T.891E1 7.9307SE1 7.9607TSE1  7,.970SE1  7.98025€%
9 B.0102561 B.0SE1 8.08E1 B.12E1T B.14E1 8.178Y B.22E)
98,2561 B8.2TET 8.3E) B.32EY B.37EY BL42ET  BUASEY B.4TEY

@ 8.5261 B.5561 8.57¢1

8.8261 8.64E1 8.89889E1 9.17778E1
9 9.45688€1 9.73555E1 1.00744E2 1.02933£2

8 111382 VLID9TSER  1.1865€2 1.19325E2 1.2262 1.2475£2

@ 1.27562 1.3025E2 1.33E2

7001
TARLRAR FUNCYIONS
52

| PRI 1+ MY | B
400.0 0.071128 800.0 0.06278

LAY

273.0 2.35 300.0 2.37 330 2.40 400.0 2.40 500.0 2.37 600.0 2.32
700.0 2.26 800.0 2.20 900.0 2.13

™.

273.0 1.82 300.0 1.78 350.0 1.70 400.0 1.62 $00.0 1.49 600.0 1.39

1.0572262 1.08511€2

1.36667TE1

® 700.0 1.33 500.0 1.28 900.0 1.24 1.0€3 1.21 1.1£3 1.18 1.2€3 1.15
@ 1.3EX 1.13 1,463 1.11 1.5€3 V.09

STEADY STATE PARNMETENS
60000 1,00-12 9.0 20

| PYTTPORN { FPRo: .« RPN

%

k- Y |, RPOPI 1| ERN T

PR {« 80
[ « PR 80
O+ TR a0
vee?00. 0000 B0
% 2 PR .-
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LINIT (DIXENSIONS FOR THE D-ARRAY) IS 591380 WHICH USES 2311K BYTES OF CORE.

(LIMIT 1S CORPUTED BY ALOCAT AND 1S A FUNMCTION OF THE COMPUTER CORE REQUEST.)

TKE VARIABLY DIKENSIOHED ARRAYS REGIIAL 221923 SINGLE WORDS CR  8ATX BYTES OF CORE.
THIS, THE CORE REGUIAENEXTS MAY BE REDUCED 8Y 1642X BYTES
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CODE: REATINGS 02/12/83 DATE: 01-07-88 TIME: 17.50.48 JOBNAM: WSORNLT COMPUTER: 18M3033/ O

HEATINGS, A MULTI-DIMENSIONAL HEAT COMDUCTION CODE WITH TEMPERATURE-OEPENDENT TNERMAL PROPERTIES, NON-LINEAR AND
SURFACE - TO-SURFACE SOUMDARY CONDITIONS, FINNED SURFACE ANALYSIS TECHNIOQUES, AND CHANGE-OF-PRASE CAPABILITIES,

STEADY STATE MODELS MAY BE SOLVED 8Y EITHER OVERRELAXATION WITH EXTRAPOLATION OR 8Y DIRECT SOLUTION TECHMIQUES DPTSL OR DPBFA AND
DPBSL FROM LINPACK, THE DIRECT SOLUTION TECHUNIQUES ARE LIMITED YO OWE AND TWO DIMENSIONAL PROBLEMS.

TRAMSIERT MODELS MAY 8$E SOULVED BY INPLICIT TECHNIOUES (CRANK-MICOLSON OR BACXMARDS EULER), BY LEVI’S EXPLICIT PROCEDURE, OR THE
CLASSICAL EXPLICIT PROCEDURE. THE TIME STEP SI12E FOR THE IMPLICIT TRANSIEWT CALCULATIONS MAY BE A FUNCTION OF THE MAXIMUM
TEMPERATURE CHANGE. THE [MPLICIT TECHNIQUE MAY NOT BE USED FOR PROBLEWS INVOLVING CHANGE OF PHASE CALCULATIONS.

EACH ARRAY WHOSE LENGTH IS A FUNCTION OF THE INPUT OATA 1S VARIABLY DIMENSIONED EXCEPY FOR THE NUMBER OF MATERIALS

THAT CAN CHANGE PMASE (EQUAL YO 5) AND THE NUMBER OF PARAMETERS N AN ANALYTICAL FUNCTION (EQUAL TO 11).

HEATINGS USES THE SCALE FREE FORW READING ROUTINES 10 PROCESS 1TS STANDARD INPUT DATA.

HEATINGS WAR MRITTEN BY
D.C. ELROD
G.E. GILES
¥.D. TURNER
COMPUTER SCIENCES DIVISION
UMION CARBIDE CORPORATION, NUCLEAR DIVISION
WUTLOING K-1007, MAIL STOP MO. S3
POST OFFICE oON P
OAK RIDGE, TENMESSEE 3TH30

PHONE -~ 615-574-8477
F1S 624-8477

THIS MM WITH MEATINGS CAM HANOLE A MAXIMUN OF THE FOLLOMING PARAMETERS:
(CONTROLLED SY THE USER THROUGH NAMELISY 7OPTION/ 1IN THE INPUT DATA OR THROUGH A 8LOCK DATA SUSPROGRAM)

MAXPYS = 3266, LATTICE POINTS

RAXREG = 126, RECIONS

MAXMAT = 9, NATERIALS

MAXCE ®= 5, NATERIALS WITH PNASE CHANGE CAPABILITIES (FIXED)
WAXINT = 5, INITIAL TEMPERATURE FUNCTIONS

MAXHGH = 5, WEAT GEMENATION FUNCTIONS

MAXBOC = S, BOUNDARY CONDITION FUMCTIONS

MWAXPET ® 1, POSITION OEPENDENT BOUNDARY TEMPERAYURES

MAXRFG » 50, FINE GRID LINES, RADIAL (OR X3

MAXTFG = S0, FINE GRIO LINES, THETA (OR Y)

WAXZFG = 71, FINE GRID LINES, AXIAL (OR 1)

RAXFGL = 71, FINE GRID LINES ALONG ANY AX1S (CALCULATED)
WAXGGL =  T1, GROSS GRID LINES ALONG ANY AXIS (MAY HAVE BEEM REDUCED)
MAXANA = S, AMALYTICAL FUNCTIONS

MAXPAR = 11, PARAMETERS PER ANALYTICAL FUMCTION (FIXED)
MAXTSL = 'S, TABULAR FUNCTIOMS

MAXPRS = 15, PAIRS PER TASULAR FUNCTION

-
]
-
o
-

STANDARD PRINTOUT TINES

NAXNSN = 5, NODES FOR SPECIAL MOMITORING OF TEMPERATURES

RAXSPC = 10, SPECIFIED PLANE PRINTOUT TINES

RANSPL « 20, PLANES PRINTED FOR THREE DIMENSIOMAL MODELS

MAXSUR = 300, SURFACE-TO-SURFACE CONNECTORS

MITOTH = 7, 8ANG WIDTH FOR STEADY STATE DIRECY SOLUTION TECHMIOUE
NOIMEN » 3, DIMENSIONS ALLOVED

ANALYSTS COMPOMENTS ALLOMED 8Y BLOCKDATA,(T), NOT ALLOWED,(F):

CLASSICAL EXPLICIY (  CEPT)
DIRECT SOLUTION (SS) {DIRECTST)
LEVI EXTRAPOLATION t LEVIsT)
TRANSIENT IMPLICLT CIMPFLG=T)

HEAT GENERATION € HGEMxT)
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CHANGE OF PHASE (MELTFGmF)
FIMMED BOLMDARIES (  Fidaf)
POSITION DEPENDENT

BOUNDARY TEMPERATURES (LBOUND=F)
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INPUT RETLRE

JOB DESCRIPTION -- OOS-HEATINGS RUN FOR: GE SPACE REACTOR (1984 MODEL);LSU,09/26/87

THE PROGLEM UILL BE TERMINATED AFTER 3000 SECONDS
CEOMETRY TYPE WUMBER (R RZ )
PROBLEN TYPE MUNBER k]

INITIAL TIME 0.0

IF RADIATION IS INVOLVED, TEMPERATURE UNITS ARE ASSUMED TO 8€ IN ABSOLUTE DEGREES
OR WO CONVERSION WILL TAKE PLACE.
THIS IS A NEW PRONLEM,

DEFINITION OF INPUTSOUTPUT UMITS FOR CASE NUMBER 1

HAME NO  UMIT MUMBER DEFINITION
i8N 95 BINARY INPUT DATA SET (OPTIONAL)

1ECHC S INITIAL INPUT DATA SET

IERROR O  ERROR MESSAGE DATA SET (OPTIONAL)

IMATLR 0 RMATERSAL PROPERTIES LIBRARY DATA SET (OPTIONAL)

11 & STANDARD INPUT DATA SET

io & STANDARD OUTPUY DATA SET

1Pot 0 PLOT DATA SET (OPTIONAL)

IPLOTO. & OLD PLOT DATA SET FOR RESTART CASES (OPTIONAL)

IRECLG 80  RECORD LEMGTH 1M SINGLE WORDS FOR BIMARY DATA SET ON UNIT IBIN (MAXIMUM Of 30)
ein 0 IMITIAL TEMPERATURE DATA SET (OPTIOMAL)

ITPOUY 8 FINAL TEMPERATURE DATA SET (OPTIONAL)

GROUPWISE KERMA FACTORS FOR MATERIAL &5 , MATERIAL NAME - LIWT

0 P 1 GRP 2 Gre 3 oRP & GRP § GRP & GrP 7 GRP 8 GRP 9
1 4.860710~14  5.625150-14 3.263430-14  2.83032D-1% 2.074770-1& 1.457070-16 1.401980-14 1.25003D-14 1.2B2750-14

] [= L1 arp 11 R 12 GrP 13 oRP 14 GRP 15 GrRP 16 GrP 17 GRP 18
1 9.943120-15  6.318190-15  £.538630-15  3.208300~15 2.32054D-15 1.345500-15 5.011020-16 1.957110-18 8.273050-17

4 GRP 19 Gxp 20 GRP 21 oRe 22 GRP 23 GRP 24 Grp 25 CRP 26 Gre 27
1 $.971380-17  1.04781D-14 2.681760-16 2.623750-15 1.582800-14 1.19834D-14 9.85347D-15 7.232320-15 &.547230-15

g GRP 28 P 9 Gap 30 GRP 31 CRP 32
1 2.754630-15  1.593120-15  4.%4818D-14 2 BL417D-16 1.153320-15

GROUPWISE KERMA FACTORS FOR MATERIAL &9 , MATERIAL NAME - AL

[ cre 1 GRp 2 Grr 3 GRP & GRP S GRP & GRP 7 GRP 8 GRP 9
1 1.190880-16 3.541450-15 2.52577D-15 1.955470-15 1.581300-15 1.24654D-15 1.071850-15 8.16292D-16 8.8040%0-14

(] GRP 10 ore 1 GRP 12 GRP 13 ORP 14 Gep 15 GRE 18 GRP 17 GRP 13
] 6.145380-16  $,30431D-14 2.308400-14 3.174110-16 1.805790-16 4.733290-17 8.282140-17 3,494110-17 2.64887D-17




CAMPUISE RERMA FACTORS FOR KATERIAL

GRP 19 GeP 20 GRP 219

84

GRP 22 GRP 23 GRP

24 GRP 25

&.AT2800-17  $.563920-17  2.512750-16 2.484330-15 8.348548D-14

GRF 78 RP 29 zRp 39
9.632190-15  5.592620-15

CROUDUIBE KERKA FACTORS FOR HMATERIAL

arp 1 GRp 2 aRp 3
6.958530-14 A T30 0014

&P 1D SEP 11 GRP 12
1.7543%0 74 8,858890-1S

P 19 GRP 20
& 80363016

GRE 2
1.02857:-13

eeP 28 e 9 GRP 30
2.790020-15  1.40777p-13

o 1 orP 2 G 3
1.7248%0-15  1.020240-1S
eR? 10 GBP 11 GRP 12

2.413770-16  2.691890-16

GRP 19 e 20 Gae 21
6.563560-1%  3.1759%42-13

e 28 GRP 29
1.066030-13

G’ 30
1.456270-13

GROLPUNIBE KERNS FACTORS 7OR MATERIAL

[ | [ ] wP 3

6.612730-9%  4.419760-94 3. 111850-14  2.506400-95

GR?® 10 R 1N cRp 12

73

a1

aer 31
266829015

GRP 32
2.450320p- 13

2.35965D- 14

o MATERIAL MAME -~ LIHMAY

oRFE 4 GRP S GRE
3.3%0250-14  2.742420- 1%

cRP 13 GRP 14 CRP
6.828300-1F  S.FTVINL-13

ore 22 GRP 23 GRp
2.705620-13  2.676350-12

SR 31 Grp X2
6.62661D-16  2.858270-16

[ 3 cee 5 [t 4
7.50%330-186 6.440920-16

Gre 13 GRY 14 GRP
2.70346D-16  2,676463D-14

GRP 22 Gep 23 GRP
$.411150-15  3.24287-14

GRP 31 Gep 32

6 GRP 7
2.185980-14

15 GRP 16
5.282570-15

26 arp 25
1.397050- 14

1.152830-13

7?7, BATERIAL NAWE - TUXGSTEH

[] cap 7
5.351840-16

15 [ E)
2.832830-16

2% ohp 2%
1.3922¢00-12

5.056610-13  1.26676D-12 3,17450D-%2

, MATERIAL MAME ~ LIN7CLAD
GRP 4 GRP S GRP 6  GRP T
1.976060-14

GRP 13 GRP 14

oaP 15

42P 1%

GrRP 26 GRP 27

5.33964D-14  3.99992D-14 2.665130-14 1.594220-14

GRP 8
1.787300-14

GRP 9

1.58636D-14  1.81395D-16  1.98641D-14

&Rrp 17 GRP 18
5.339710-15 T7.196880-15 1.113640-14 2.03032D-14

GeP 26 GRp 27
1.20925D-14  9.9434620-13  7.298830-15 4.589140-15

GRP 8 =
4.031120-16  3.2354570-16 2.77633D-18 2.56752D-16

GRP 17 GRp 18

3.521570-16 7.020050-16 1.608590-15  4.932330-1%

CRP 26 orp 27

7.135160-13  4.489930-13  2.393740-13  1.24997D-13

GRP 8
1.577850-14

arRep 9

1.33568D0-14  1.189960-1% 1.22101D-14

GRP 17 GRP 18



]
1

o
1

GROUPUISE XERMA FACTORS FOR MATERIAL

1

GROUPIISE XERKA FSUTORS FOR MATERIAL

1

9.4682T-15 56.01688D~15

GRP 19 GRP 20 Grp 21
5.3.0670~17  1.054950-16
GRP 28 sre 29 GRP 3D

4.023090-15 2.412460-15

GRe 1 Ry 2 [
469988 - 1% 4. 52683D-14

gcee 10 are 11 GRP 12
1.855930-14 8.357160-15

GRP 19 GRP 20 are 21
4£.33488D-16  9.68416p-14

e 28 Gap 29 oRP 3D

4. 382%40-15  2.585510-15

GRP 1 o 2 GRP 3
6. 446230-14 2.844700-14

GRP 10 orP 11 Gap 12
8.982050-15  4.573390-13%

GRP 19 GRP 20 Gap 21
2.30849D-94  5.14882D-14

Grp 28 GRP 29 GRP 30
1.54258D-14  ©.77720D-35

GROUPMISE KERMA FACTORS FOR MATERIAL

¢

GRP 1 GRe 2 GRP 3

&5

3

85

4£.321590-15 3.0553%0-15 2.228390-15

cap 22 GRp 23 oRp 24 e B
2.691250-16  2.62704D-15  3.213400-14

re 39 GRP 32
1.515030-15 3.631310-15  2.857920-14

o MATERTAL MAME - LINNCLAD

[< [ GRP & GRP 7
3.205300-4 2.59104D-14  2.083B1D-14

oRP 13 GRP 14 GRP 15 GRP 16
6.430590-15 5,442020-15 €.991220-15

GRP 22 GRP 2% GRP 24 GRP 2%
2.34736p-13  2.520270-12 3.50431D-14

GRP 31 GRP 32
1.486500-15  4.20206D-15 3.32457%0-14

» MATERIAL WAME - LIHWCLAD
[ GRP 5 GRP & GRP 7
180991016 1,448930-16  1.142030-1¢

GRP 13 GRP 14 GRP 15 GRP 16
3.511940-15  2,95062D-15 2.793610-15

GRP 22 GRP 23 GRE 24 GRP 25
1.354250-13  1.33977D-12  1.78886D-13

aRp 3 GRP 32
9.22544D-15 3.36930D-14  2.749160-13

7 . MATERIAL MAME - LIHNCLAD

GRP & GRP 5 Gep 6 GrP T

&.7BB2AD-14  4.601880-14 3.28186D-14 2.637400-14 2.101290-14

1.281830-15

GRP 24
2.110540-76

GRP B
1.486480-14

Grp 17
5.03912%-15

GRP 26
2.275010- 14

GRP 8

478296016

GRP 27
1.60874D-14

Ger ¢
1.494020- 14

GRP 18
6.778100-15

GRP 27
1.72319D-14

GRP 2

1.89654D-16

1.378850-16

1.09296D-16  6.461036D-15

1.522300-14

1.06887D-14

1.872900-14

1.918380-14

1.162080 14 7.000420-15

9.274690-15  8.204900-15  8.308870-15

GRE 17

GRP 13

2.705520-15 3.420750-13 5.405390-15

GRP 26

GRe 27

1.016780-146

1.074330-14

1.030890-13  7.21138D-14 4.41434D-14  2.515700-14

GRP &
1.797570- 14

GRP 9
1.523130-14

1.550500- 14

1.907870-14



86

oRP 10 [~ Gap 12 GrRP 13 GRP 14 GRP
1.686910-14  8.511400-15  6,.56014D-15  5.543470-13

GR? 19 GRP 20 Grp 21 orp 22 GRP 23 GRP
4.418230-16 9.B707RD-14 . 2,.%594440-13  2.5588%D-12

oRp 28 GRP 29 GRP 30 GRe 31 GRP 32
3.73229D-15  2.23624D-15  1,32334D-15 2.86773p-15

135 GRP 16
5.08079%0-15

2% GR® 25
2.851690-14

2.231370-14

GROUPNISE KERMA FACTORS FOR MATERIAL 101 |, MATERIAL MAME - LIN7CLAD

1

GRP 1 GRP 2 GRP 3 GRP & GRP 5 GRP
6.057250-16 3.99454D-16 2.798340-14 2.25094D-14

oRP 10 GRP 11 GRP 12 Grp 13 GRP 14 GRP
8.420550-15 S.393930-13  3.8728%0-15 2.7392%0-15

RP 19 Gap 20 crp 29 GRp 22 GrRP 23 2P
7.08017D-17 1.06747D-14  2.706010-14 2.62031D-15

GRP 28 GRP 29 oRp 30 GRe 31 GRP 32
6.596380-15  4.073690-13 3.258840-15 1.042790-14

HUMAER OF PARAMETERS SPECIFIED @Y THE INPUT DATA,

BRMBER
MMBER
MBER
HUMBER
NLMBER
HUMBER
HUMBER
NUMBER
WMBER
MUMBER

oF
OF
0
of
I+
OF
OF
o
O
OF

-

-

H ™

REGIONS 124
MATERIALS 9
INITIAL TEMPERATURE FUMCTIONS 1
KEAT GEWERATION FUMCTIONS 1
DIFFERERT KINDS OF BOUNDARIES 3
POINTS IN GROSS X OR R LATTICE 47
POIHTS 1IN GROSS ¥ OR TMETA LATTICE 1
POINTS IN GROSS 2 LATVICE n
ABALYTIC FUMCTIONS 0

TABLLAR FLMCTIONS 3

& GrP 7
1.771800-14

15 GRP 16
2.018890-15

26 GRP 25
8.52275D-14

8.42741D-14

Grp 17 cep 18
5.12648%0-13  6.907380-15

GRP 26 oap 27
1.91038D-16 1.473070-14

GRP 8 arp 9
1.4613470-14  1,19852D- 14

GRP 17 GRP 18
1.15019D-15 4.311050- 16

GRP 24 GRP 27
3.96131D-14 2.873050- 14

1.048550-14

1.013670-14

1.065750-14

1.952%900- 14

4.1703%0-15

1.093390-14

1.77014D-16  2.49776D-16

1.846257D-14

1.07924D-14



NUMBERS ARD FON MMBER
INIT  HEAY
TENP  GENW.

REG.

5

G 0NN W N -

b -

39
40
1

43
45
47
49
50
51
52
53

55

MATL
0.
a1
"
8
81
65

%

3333833&833d&&d3Sﬁddﬁdad&3433333332}33ddd€133333§22&&

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
1
1

1
1
1
1
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
9
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SUMMARY OF REGION DATA

INRER-R
0.0
30.5000
35.6050
317.7100
3T 1m0
33.5000
5.6000
0.0
3.0000
0.0
38.5700
a.0
0.0
0.0
3.0000
5.6000
28.4000
27.5000
30.5000
33.5000
35.8050
38,5700
37.7100
35.56050
33.5000
30.5000
27.5000
2684000
24,9000
23.4000
0.0 .
24,9000
26.4000
27.%000
36,5000
33.5000
35.4050
37.7100
34,5700
0.0
48.5900
48,4900
51,2468
53.8033
48.6900
31,2466
48.6900
45,6033
45.6033
42.5166
5.6000
42.5148
3.0000
6.0
5.6000
39.4300

QuTER-R
33.5000
37.7100

37,7100

18,5700
33,5700
38.5700
38.5700
3.0000
$.6000
38.5700
39.2300
39.2300
39.2300
3.0000
$.6000
26.4000
27.5000
30.5000
33.50600
35,4050
37.7100
39.2300
38,5700
37.7100
35.6050
33,5000
30,5000
27.5000
26.4000
2¢.5000
25.4000
“39.2300
27.5000
38.5700
33,5000
38.5700
37.7100
38,5700
39,2300
48,6900
51,2448
51,2486
53.8033
$6.3600
53,8033
53,8033
51,2466
48,4900
48,6000
45,6033
£2.5166
45,5033
5.6000
3.0000
39.4300
42.5166

0.0
0.0
0.0
0.0
D.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Q.0
0.0
.0
0.0
0.0
0.0
0.0
0.0
¢.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Q.0
0.0
0.0
0.0
0.0
0.0
0.0

87

DIMENSIONS *
LEFT-X-OR RIGKT-X-OR LOMER-T-DR UPPER-Y-OR
LEFT-THETA RIGHT-THETA

0.0

- 0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0

REAR-2

£3.8000
42,8000
60.5333
60.5333
81,6686
43.8000
65.3000
65.8000
65.8000
£9.8000
SB.2666
71,8000
72.6000
74.3100
74.3100
74.3100
74,3100
74.3100
74.3100
74.3100
74.3100
74.8100
75.7100
74.9100
78.1100
78.9100
80,1025
81.7000
81.7000
81,7000
B1.7000
85,7000
84.7000
83.2000
82.7000
81.7000
79.7050
78.9100
77.7100
86.4000
BE.9B89
1001440
97,3555
105.7220
108.5110
111.3000
111.3000
113.9750
88.9889
88,9889
85,9880
116.8500
88,9889
88.9889
119.3250
119.3250

FRONT -2

65.8000
63.8000
42.8000
£1.6666
£3.8000
65,8000
69.8000
69,8000
69,8000
71.8000
71.8000
72.6000
74.3100
81,2000
81,2000
81,2000
79.7050
78.5100
77.7100
78,5100
75.3100
76.1100
77.3100
78.5100
.307%
80,5000
82,2000
82.7000
82000
85,2000

- 86.2000
84,2000
85,7000

- 85,7000
43,2000
83,2000
81,7000
81,7000
85,7000
88,9889

100.1440

108.5110

108.5110

13,9750

111,3000

113.9750

115.6500

119.3250

13,9750

116.4500

119,3250

122.0000

130.2500

130.2500

124. 7500

122,0000

BOUMDARY NUMBERS

LF-X RY-X LO-Y UP-Y RR-Z
18-k OT-R LF-D RT-0

QQDODOQOOQOOOOOOOOOOQQOOQﬂﬁcﬂaﬂﬂaﬁﬁﬁﬁoOOOQQOODOOOOOOOOOQ

QOGDOOQDOQDOQQDQNQOOOOOQQOQDOOOOOOOOUOOOOGOQODOQDOOQOOGO

OQOOODOOOGOOOOOOGQOOQOQDODOODDQOOOOOOOQOQQQOOOOOOQOOOODO

OOOODOQQDQDQQOQOOOOO&QQOOOOOOOOODOOOOOOQOOOOODODQDQOGOQO

QOOQOGOQOOQOQDDNDOOQDDQQOOOOOOOGOOOOOOOOGOCODQQQO°OOOOOO

°°OQOODOOODOQQDQDQODDOODOOOOQODDOOOOOQDQOOOOODOQQOOOOOOG



57

39

38333825228

~
-

BTRIARIR2BIEIFAFAN

107
108
109
110
m
112
113
114
115
116

$%%5836u8

$%53%3

2%S

cooo0c00000333838383338888%%%c0c00000000000%%98

oaooooonooaa....-.....a...‘_....._...-...oogoogooooaoo_-_-_-_-..._...-_..._-_.__.J_-.._._._._.

oooooocooo--—------------——--ooooooooaoooo---------------------

33.5000
27.5000
27.5000
$.4000
0.0
0.0
39.2300
0.0
27.2000
27.5600
30,2000
30,5000
33.2000
33.5000
35.3050
35,4050
37.4100
37.7100
38.2700
38,5700
0.0
26.46000
27.2000
&7.5000
30.2000
30.5000
33,2000
33.5000
35,3050
35.46050
37.4100
37.7100
38.2700
23. 7000
24.9000
25,2000
26.46000
26.7000
27.5000
27.3000
30.5000
20.08000
33,5000
338000
33.6050
33.90%0
37.7100
38.0100
38,5700
38.8700
23,4000
23.7000
24,7000
23,2000
26,6000
26. 7000
27.3000
27 .3000
30.5000
30,8000

37.7100
33.3000
35.40%0
27.5080
30.5000
48,4900
39.4300
27,2000
27,5000
30,3000
30,5000
33.5000
33.5000
35.5050
35.6050
37.7160
37.7100
38,5700
38,5700
39.2300
26,4000
27.2000
27.5000
10,2000
30.5000
33,2000
33.5000
35.3450
35.6050
37.4100
37.7100
38.2700
39.2300
249000
26,4000
25,4000
27.5000
27.5000
30.5000
30.5000
33.5000
33.5000
35,8050
33,4050
37.7100
37.7100
38.5700
38,3700
39.2300
39.2300
23.7000
26,9000
25,2000
26,4000
24,7000
27.5000
27.38000
30.5000
30.8060
33.5000

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Q.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
6.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

88

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
6.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

124. 75300
124.7500
127.5000
124 . 7560
130.25C0
84,2000
58,2660
81.4000
79.8025
79.802%
78.6100
78.6100
¥7.8100
77.8100
76.6100
76.8100
75.4100
75.4100
76.5100
74.5100
81.2000
79.802%
79.7050
78.6100
76.5100
77.8100
77.7100
76.6100
76.5100
75.4100
75.310C
74,5100
74.3100
85,5000
85.5000
84,5000
84,5000
43.0000
83.0000
82.5000
82.5000
80.3000
83.3000
79.607%
79.8075
78.8100
78.83100
77.6100
77.6100
76.110¢
85.5000
85.2000
84,3000
84,2000
83.0000
82,7000
82,5000
82.2000
§0.3000
80.5000

127.5000
127.5000
130.25G0
130.2500
133.0000
285.4000
36.2000
81.7¢C00
84.7000
80.1025
79.8025
78.9100
78.6100
78.1100
77.8160
76.9100
76.6100
75.7100
75.4100
74.8100
81,4000
81,2000
79.202%
79.7050
78.6100
78.5100
77.8100
77.7100
76.61C0
76,5100
75.4100
75.3100
74.5100
84,2000
83.7000
83.5000
84,7000
84,5000
83.2000
83.0000
82,7000
82,3000
81,7000
00.8000
79.7050
79.6073
78.9100
8.8100
77.7100
77.6100
86,2000
85,5000
85.2000
84,5000
85,2000
83.0000
82.7000
82.5000
82,2000
80.3000

OU‘OUOMOUOWODDOOOOQOOOOOOOOQQFO&QJ\QhobOBOOOOOOOGQQQOOOQOQOQOO

OUQWOU‘Q“OMOOOOOOOOOQOOOOOOOOI‘O"Ol‘ObobOFOOQOOOQOOOQOOONNOOOOO

OQDOQQOQOOOOOOOOQOOOOOOQOQOOOOOOOOOODOOOOOOOOOOOOOOQQQQOOOOQ

OQQOOOOQOOQOOQOOOOOOOOOOOODQOOOOOoOOOQODOOOOOOOQOOOOOOOOOOOO

WONQUCOUOHQOOOQOOOOOOQOOOOODFOFO1\Ol\Ol\OFOBQQQQQOOOOODOOONOOOOO

uQ“Q“OuOUOOOOQOOOGOOOQQQDOOFOFOJ‘O“OJ\Ol‘OI‘OQOOOOODOOOOOOOOOOOO



117
118
119
120
121
122
123
124

Scooooooe

-00 090009

- 00 090000

33.5000
33,8000
35.4050
35.9050
37.7100
38.0100
38.5700
45.6033

33.2000
35.46050
35.9050
37.7100
38.0100
38.5700
38.8700
48.6900

89

0.0
0.0
0.0
0.0
0.0
0.8
D.o
0.0

0.0
0.0
0.0
0.0
0.0
0.0
6.0
0.0

79.46075
79.3075
78.8100
T8.5100
77,6100
T7.3100
76.1100
88.9889

30.5000
79.6075
79.307%
78,8100
78.5100
77.6100
77.3100
917778

O WD WO WD W

D w0 W D WO W

SO0 0000

IR - -~ -

OO WD WO WO

OO WO WD WD
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*reRecanIn CIRRARY OF MATERIAL DATA 2eessoesne

MATERIAL  MATERIAL  --eec-ceeees THERMAL PARAMETERS ---o-e-as .-
WUMBER MAME =+ TEMPERATURE -DEPENDENT FUNCTION NUMBERS --
CONDUCTIVITY DENSITY SPECIFIC HEAT
&5 LIN7 0.0 8.3420000-01 0.0
-4% 0 0
AL Q.0 2. 7030000400 6.0
-&9 0 0
LINNAT 0.0 8.3420000-01 0.0
-85 0 0
TUNGSTEN 0.0 1.9300000+01 0.0
77 0 0
3] LIHTCLAD 0.0 1.1884900+00 0.0
-4% 0 4
] LINKCLaD 0.0 1.2488400+00 0.0
~65 0 0
53 LIRRCLAD 0.0 4.3700000+00 0.0
-6% 0 0
97 LINNCLAD 0.0 1.1075800+00 0.0
~45 0 0
e LIN7CLAD 0.0 1.9078900+C0 0.0
~65 0 0

oREEATEET SUMMARY OF INITIAL TEMPERATURE DATA #eewwacess

HUMBER IMITIAL POSITION-DEPENMDENT FUNCTION MUMBERS
TEMPERATURE XOR R yoR TH 4
1 7.500000+02 [ [+] [

srassnnsansacnaach SIGRARNY OF HEAT GENERATION RATE DATA *retrosasrsvesswaas

WLBRER POWER TIME-, TEMPERATURE-, AND POSITION-DEPENDENT KUMBERS
DENSITY TINE TEMPERATIRE X OR R Y OR TR Z
1 0.0 ] 0 0 0 0
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reeansResRCUMMARY OF SBOUNDARY DATAV®***emasy

------- GENERAL--~--~ --VEMPERATURE-- cmewvasevmassmoracnnrocranesnoocHEAT TRANSFER COEFFICIENTS---ccnmrrrrmncncnccncanaan
INFORNATION RELATED FUNCTION NUMBERS
N0, TPE FCT TEMPERATURE FORCED CONV. RADIATION NATURAL CONY EXPONENT FLUX
FLAG T X Y 2 ASSOC.
FCYS
2 1 0 G.0 0.0 4.535680-12 0.0 0.0 0.0

3 3 0 0.0 0.0 1.133920-13 0.0 0.0 0.0
4 3 0 0.0 0.0 1.133920-13 0.0 0.0 0.0

GROSS LATTICES AND MUMBERS OF INCREMENTS

RORX
0.0 0.015000 1.500000 3.000000 4 .900000 5.500000 7.616660 9.633330
11.450000 13.646700 15.633300 17.700000 19.300000 20. 400000 21.900000 23.400000
23.700000 26900000 25,200000 26400000 25. 700000 27.200000 27.500000 27.800000
30.200000  30.500000 30.800000 33.200000 33.500000 33.800000 35.305000 35.605000
35.905000 37.410000 37. 710000 38.010000 38.270000 38.570000 38.870000 39.230000
39.430000 42.518400 £5.603300 48490000 51.246400 53.803300 56.360000

- b et an b
P
P

1
1
1
1
1
1

Y
P
- ek o A —d e
 wh wh A =

58. 266600 $9.400000 40.533300 61666800 62.800000 63.800000 65 .800000 67.800000
69.800000 71.800000 72.400000 74.310000 74.510000 74.810000 75.310000 75.410000
75.710000 76. 110000 76.510000 76.610000 76.910000 77.310000 77.610000 77.710000
77.810000 78.110000 78.510000 78.410000 78.810000 78.910000 79.307500 79.607500
79.705000 79.802500 80. 102500 80.500000 80.B0000D 81,200000 81.400000 81.700000
£2.200000 82.500000 82. 700000 43.000000 &3.200000 43700000 84200000 84 500000
B4 . 700000 83 ,200000 85.500000 85700000 86.200000 $6,400000 B8. 968900 91, 777800
9% . 566500 97.355500  100.144000  102.933000  105.722000 108.311000  111.300000  113.$75000
1154.450000 119.325000 122.000000 124.750000 127.500000  130.250000  133.000000

[
N
- e s ot b ot b e
T
- ah b b = h s = =
- ok b wh mb mh b e e
P S
S
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TABLE S9BER

ARGLENT
6.0000D0005+02
8. 000006000+02

TABLE MBBIR

ARGHEAT
2. 73000000+ 02
3. 000000000202
3. 5CO00A00D +02
4, 600000000002
$. 000000000402
&, DOOO0G00N 02
7. 00000002
&.GOO00000D 02
9.000000000402

TABLE MUMBER

ARGAMENT
2. 730600000+02
3. DO00TTOMD+02
3. 500000002492
4. 00DDOO0ND «0F
S GOMONONDS0D
6. 000000000402
7.000000000+02
8. GO0000000+02
9. 000000000402
1, 80000000003
1. 10000000D+03
1.20000000D+03

92

TASULAR  FUNLTIOMS

RUMBER OF PAIRS -

VALUE
7. 112800000 - 02
6.276000000-02

MBRBER OF PAIRS -

VALUE
2,360006000+00
2.370000000+00
2. 400000300400
2.400000000+00
2, 375000000« 00
2.326000000+00
2. 260000000400
2.2000000(0+00
2. 130000000+00

MUMBER OF PAIRS -

VALLE
1. 820006000 +00
1.780000000+20
1. TOC00R000+00
1.420000000400
1.490000000+00
1.370000000+00
1.330000000+00
1.2380000000+00
1.240300000+00
1.210000000+00
1.13000G00D+00
1. 15600G000+00
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THE STEADY STATE mMODEL WILL SE SOLVED USIME (WERRELAMATION,

HAXTIM MUMBER OF STEADY-STATE (TERATIONS S0000
SYEADY STATE CONVERGEMCE CRITERIOW 1.00000005 - 12
THITIAL OVERRELAXATION FACTOR (BEVA3 ¥OR STEADY STYATE CALCULATIONS 1.90000000

WUMBER OF ITERATIONS SETWEEN TEMPERATURE DEPENDENT
PARRMETER EVALUATIONS FOR STEADY STATE CALCULATIORS 20



FI¥E LATTICE LI¥ES GEMERATED 8Y MEATINGS

X OR R FINE LATTICE LIMES

2

7
12
i7
22
27
32
37
42
&7

0.015000

7.616560
17. 700000
2870000
27 . 200000
30, 820000
35.4803000
28. 270000
£2.516600
56.360000

2 FIYE LATTICE LIMES

TRIS PROGLER JNVOLVES TERPERATURE-DEPEXDENT PRIUPERVIES.

STHCE THIS PROBLEN LIVAVES RADIATION,
THE TEMPERATURES FOR THE RELATED HEAT FLOM CALCWMATIONS TO CONVERT THEM TO ABSOLUTE TEMPERATURES.

$8.284500
43, 800000
72.500000
75.410000
76.913003
8. 110000
79.307560
80.500000
82. 200000
BX ., 705000
835.500000
PI.TITHO
183. 7220060
1319, 325000
133, 000000

18

28
33

43

1.5006080

9.433330
19.306000
24 .900000
27 .500000
33. 200000
35.905000
38570000
45.4603300

39.400000
63 300000
74310000
75. 710000
77.310000
78.510000
79.807300
£0. 300000
82, 500000
84,200000
a5, 700000
4. 566400
108.511000
122, WK0000

TRIS PROBLEM COMTAINS 20651 MODES.

REATTHNGS B MERYH

=0, 15000501 0.130000-01 0.150000+01 0.300000201 0.490000+01 0.560000+01 0.761670¢01 0.963335+401

94

3
18
23
28
33
38
43
48
53
58
43

3.000000
11650000
20500000
25.200000
27. 300000
33.500000
37.410000
38.870000
£8,420000

60.533300
47, 300000
74.510000
76.110000
77.610000
78.610000
79.705000
81.200000
82. 700000
24.500000
£4,200000
97.353500
111.300000
124, 753000

2.0 WILL 2E ADDED TO

5
10

20
25
30
35
40
45

-4

4.,960000
13.666700
21.900000
26400000
30,200000
33.800000
37.710000
39.230000
51.246600

61.666500
69.800000
74.810000
76,510000
77.710060
78.810000
79.802500
81.4006000
A3.000000
84700000
85. 4600000
100. 144000
113. 975000
127.500000

0. 118500+02 0, 136670+02 0.156830+02 0, 177000402 0.193000002 0.206000402 0,215000+02 0,234000+02
0.237000+02 0.24900002 0.252000+02 §.264000+02 0.267T000+02 0.272000402 0,273000+02 0.278000¢02
0.302000+02 0.305000+02 0.308000+CZ §.332002402 0.333000+02 0.338000402 0.353050+02 0,35405p202
0.359050<02 0374900402 O.377100+02 0.380100+02 0.382700+02 0.385700+02 0.388700002 0.392300+02

0,.34300+02 0.42517D+02 0.454030+02 J.4684500+02 0.51247002 0.538030+02 0.5834600+02

HEATIMGS ¥ RESW

0.0

HEATINGS 2 %ESH

0.3524670+02 0.504000202 0.405330+02 0.616470+02 0.828000+02 0.633000+02 0.458000+02 0.678000+02

0.658000+G2 0.712000+02 0726000402 0.743100402 §.745100002 0.748100+02 0.753100+02 0.7546100+02
0.757100+02 0.761100+02 0.785100+02 D.765100+02 0.769100+402 0.773100+02 0.776100+402 0.777100+02

6
1

21
26
n

41
66

10

20
23
30
35
&0
45
50
53
&0
6%

5.600000
15.683300
23400600
26.700006
30.500000
35.305600
38.010060
39.430060
$3.803300

$62.800000
71.800000
75.310000
76.610000
77.810000
78.910000
80,102500
81.700000
83.200000
85.200000
82.988900
102.933060
116,650000
130. 250000
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0.778100+02 0.781100+02: 0.785100+02 0.786100+02 0.788100+02 0.78910D+02 0.793070+02 0.79607D+02
0.797050+02 0.798020+02 0.801020+02 0.805000+02 0.808000+02 0.812000+02 0.814000+02 0.81700p+02
0.822000+02 0,825000+02; 0.827000+02 0.830000+02 0.832000+02 0.837000+402 0.B4200D+02 0,845000+02
0.847000+02 0.852000+02 0.855000+02 0.857000+02 0.86200D+02 0.86400D+02 0.8B9890+02 0.917780+02
0.945670+02 0.973550+02 0.100140+03 0.102930+03 0.105720+03 0.10851D+03 0.111300+03 0.11397D+03
(0. 116650+03 0.119320+03 0.122000+03 0.124730+03 0.12750D+03 0,130250+0%3 0. 133000+03

TGM,NEUT, JM, LM, IHA, TSN, IMSISH, ISBT= 32 22 B84 10 29 1 29 1

1s€1: 1 1 1 1 1t 1 1 1 1 1 1 1 1t 1 1t 1Tt ot 1Yt 11
I T TR I S R N NN NN N UUNHE R NN NN I T N I TS NS NS A NS N SR BN B S
I N N R T RS NN [ R (N SRS T HE T SN SN I R N N N N B
m: 0.0 0.26600E+01 0.53200E+01 0.7980DE+01 0. 106406+02 0.13300€+02 0.15100£+02 0.16900E+02 0.18900£+02 0,21100E+02
0.23300€402 0.255006+02 0.27700E+02 0.29900E+02 0.32100£+02 0.34300DE+02 0.36500£+02 0.38550£+02 0.406006+02 0.42650£+402
0.44700E+02 0.46567E+02 0.484336+02 0.503008402 0.531506+02 0.560006+02 0.571336+02 0.58267€+02 0.59400£+402 0.605336+02
D.61667TE+02 0,6280DE+02 0.63800+02 0.65800€+02 0.467800€+02 8.598006+02 0. 70B00E+02 0. 7IBOCE+02 D.72200£+02 0.72600E+02
0.73455€+02 0.7463108+02 0.748106+02 0.75310£402 0.75710£+02 0.76110E+02 0.765106+02 0.76910E+02 0.77310E+02 0.777108+02
0.78110£+02 0.785106+02 0.7B910E+02 0. 79307E+02 0.7970SE+02 0.80102€+02 0.B0500£+02 .B1200E+02 0.81700E+02 0.82200£+02
0.82700£+02 0.83200E+02 0.83700E+02 0.B4200E+02 0,84700E+02 0.BS200£+02 0.85700€+02 0.BA20DE+02 0.88989E+02 0.917786+02
0.94567E+02 -0.97356E+02 0. 10014E+03 0.10293E+03 0,105726+403 0.108518+03 0.11130£+03 0. 113976403 0, 116656403 0. 119326+03
0.12200E403 0.12475E+03 0. 127S0E+03 0.130256+03 0. 13300€+03
RD: 0.0 0.15000€+01 0.30000E+01 0.490006+01 0,56000£+01 0.76167E+01 0.963336+01 0_11650E+02 0.13667E+02 0.15683E£+02
0.17700E+02 0.193006+02 0.20600£+02 0.219006+02 D.23400E+02 0.24900E+02 0,26400E+02 0,27500E+02 0.30500E+02 0.33500E+02
0.356056402 0.37710E+02 D.38570E+02 0.39430E+02 0.42517E+02 0.45803E+02 0.48590E402 0.5124TE+02 0.53803E+402 0.56360E+02
MAP OF VOLUMETRIC HEAT GEN RATES FOR ALL NODES :
R 2 1 7 2 z 3 z 4 z 5 z 6 2z 7 2 8 z 9
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 .0 0.0 1.289560-01 1.058100-01 8,026820-02 7.036030-02
3 0.0 0.0 0.0 0.0 0.6 1.322320-01  1.082620-01 8.177900-02 7.09970D-02
4 0.0 0.0 0.0 0.0 0.0 1.396950-01  1.192290-01 9.45085D-02 7.74181D-02
5 0.0 0.0 0.0 0.0 0.0 1.496510-0%  1.277B10-01 1.055360-01  8.098500-02
6 0.0 0.0 0.0 0.0 0.0 1.565280-01 1.222180-01 9.020690-02 7.33554D-02
7 0.0 6.0 0.0 0.0 0.0 1.595320-01 1.204290-01 8.49410p-02 7.00553p-02
8 0.0 0.0 0.9 0.0 0.0 1.581070-01  1.190840-01 B.37654D-D2 6.85756D-02
9 0.0 0.0 0.0 0.0 0.0 1.515730-01 1.146520-01 B.099970-02 6.630480-02
10 0.0 0.0 0.0 0.0 0.0 1.420040-01 1.08164D~01 7.69177D-02 6.31409D-02
" 0.0 0.0 0.0 0.0 0.0 1.310530-01  1.010530~01 7.26062D-02 5.990480-02
12 0.0 0.0 0.0 0.0 0.0 1.203010-01 9.43700D-02 &.B&L4ZD-02 §.692650-02
13 0.0 0.0 0.0 0.0 0.0 1.127040-01 B.93141D-02 &6.53879D-02 5.459380-02
14 0.0 0.0 0.0 0.0 0.0 1.11947D-01 8.756280-02 6.339630-02 5.29256D-02
15 0.0 0.0 0.0 0.0 0.0 1.17114D-01 8.95452D-02 6.306550-02 5.163480-02
16 0.0 0.0 8.0 ¢.0 © 0.0 1.20068D-01 9.11587D-02 6.338810-02 5.11156D-02
17 0.0 0.0 0.0 0.0 D.0 1.192430-01 9.088640-02 6.350290-02 $.110830-02
18 0.0 0.0 0.0 0.0 6.0 1.148170-01  3.804150-02 6.21860D-02 5.04176D-02
19 0.0 0.0 0.0 0.0 0.0 1.0B8260-01 8.40901D-02 6.026350-02 4.943560-02
20 6.0 0.0 ) 0.0 0.0 1.032280-01 7.917990-02 5.701820-02 4.73029D-02
21 0.0 0.0 0.0 0.0 0.0 9.906920-02 7.51057D-02 5.410030-02 4.525350-02



22
23
6

25
27

FURERIB Y

37

3%
40
4
42 70

O BN VR WS -

L2298

32
i3

35

AT

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
e.0
0.0
5.7098%0-02
5.09%6570-02
4.069170-02
2.840730-02
0.0

10 Z 1

0.0

7.04852D-02
7.0517%0-02
7.043410-02
7.007310-02
6.909450-02
4.715580-02
4,47994D-02
6.23934D-02
5.964970-02
5.679240-02
5.457450-02
5.29i13%0-02
5.1215%0-02
4.9666%0-02
4.869830-02
4.813710-02
4.7320%0-02
6.637260-02
&, AATIAD-02
4.335780-02
4.250580-02
4. 147100-02
3.9026%0-02
3.542060-02
3767002
3.151376-02
2.855800-02
2. 66834002
2.538520-02
2.3584%0-02
2.248370-02
2.13787-02
1.971440-02
1.880200-02
1.806490-02

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
5.044520-02
4.571300-02
3.719700 02
2.7854T0-02
0.0

z 12

0.0

&.27482D-0%
6.30432D-01
4.33694D-01
%.352170-01
4.380700-01
4.610430-03
4.,372530-01
4,260225-01
4.091310-D1
3.592950-01
3.701400-01
3.536270-01
3.397430-01
3.2546870-G1
312945001
3.03827-01
2.%%7000-01
2.832180-0%
2.742%50-01
2.654570-01
2.590480-01
2.532730-01
2.375840 01
2.145310-01
2.020400-01
1.A73040-01
1.428570 -39
1.472980-01
1.339210-01
1.180990-01
1.057142-01
$.331000-02
T.569280-02
6.4618M 02
5.927250-02

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
6.221130-02
5.412490-02
4.3285%0-02
3.806730-02
3.534770-02
3.3330%0-02
3.7127en-02
3.738200-02
3.244200-02
2.63973D-02
0.0

z 13

0.0

1.156670-01
1.122210-01
1.0990%0-01
1.107730-01
1.089650-01
1.05092n-01
1.027720-01
9.785810-02
9.605770-02
9.192382-02
8.853630-n2
8.60%230-02
8.3355&0-02
8.00006D-02
7.712950-02
7.509080-02
7.33%48D-02
7.165270-02
6.973050-02
6.822810-02
6.866321D-02
6.47658%0-02
6.036790-02
5.386260-02
5.030940-02
&.67447D-02
4.127716-02
3.818720-02
3.58778p-02
3.23644D-02
2.991460-02
2.7483T0-02
2.3933¢0-02
2. 19704002
2.12021n-02

96

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
5.6745%0-02
4,8850060-02
3.807030-02
3.17044D-02
2.817050-02
2.621895-02
2,90400D~02
3. 13096002
2.869180-02
2.586480-02
0.0

0.0

7.8656660-02
T.807%8-02
8.139950-02
8.386520-02
7.727280-02
7.464230-02
7.31834p-02
7.132340-02
6.391830-02
6. £17005-02
6.35633p-02
4.119020-02
$.901410-02
5.701200~02
$.519210-02
$.377510-02
5.258730-02
3, 14450002
4. 99736002
4 .87393p-02
4.773556-02
4.673140-02
6.43596D-02
4.028430-02
3.787370-02
3.5058%0-02
3.084419-02
2.8313%0-02
2.656260-02
2.37515p-02
2.198930-02
2.02283%0-02
1.710510-02
1.50184D-02
a.0

0.0

0.0

0.0

0.0

8.72361p-02
8.151000-02
7.198810-02
6.£6423D-02
6.273840-02
5.527040-02
5.014468-02
4.431250-02
3.549430-02
2.861160-02
2.604710-02
2.215050-02
2.596600-02
2.9146300-02
2.72973p-02
2.5946050-02
0.0

i3 2 1
0.0
7.G57¢&00-02
7.633500 02
7.547260-02
7.785306-02
7.126670-02
$.84334D-02
6.718170-02
6.541270-02
6.320570-02
6.073530-02
5.843530-02
5.638870-02
5.646160-02
5.24945D-02
5.081580-02
&.957350-02
&,860861D-02
&.740570-02
4.818370-02
4.520030-02
%.4620250-02
4.330360-02
4.096750-02
3.711330-02
3.473740-02
3.235450-02
2.8530%0-92
2.826010-062
2.456630-02
2.201210-02
2.028280-02
1.855%50-02
1.563200-02
1.374730-02
0.0

9.599530-02
92.315140-02
8.643450-02
7.477700-02
7.3291¢p-02
6.909600-02
6.139520-02
5.5209¢0-02
5.029275-02
£.515670-02
&.099820-02
3.6830%D-02
3.05137-02
2.558580-02
2.28803p-02
2.101270-02
247298002
2, 77845003
2.422040-02
2.554950-02
0.0

P ¥4
0.0
6.499230-02
6.683380-02
6.96944D-02
7.185830~02
6.532540-02
6.259180-07
6.12193n-02
$.95687-02
5.757380-02
5.538630-02
5.33804p-02
5.163190-02
&.990930-02
4.803780-02
4.65080G-02
4.546200-02
4.6462TD-02
4.363060-03
€. 243T00-02
4 14820D-02
4.0875G0-02
3.992410-0G2
3.767300-02
I LDALD-D2
3.192880-02
2.97704D-02
2.62927-02
2.42001D-02
2.267120-02
2.022070-02
1,.856820-02
1.62350-02
1.41544p-02
1.249320-02
0.0

7.255340-02
7.088890-02
4.588140-02
5.9127%0-02
5.5%3%560-02
5.1972én-02
4.865196D-02
4. 178%40-02
3.300590-02
3. 68667655-02
3.22932p-02
2.991500-02
2.58%040 02
2.276490-02
2129080 -2
1.9733%40-02
2.3¢832m0-02
2.691240-02
2.559150-02
2.539730-02
0.0

2 18

0.0
6.012810-02
5.991050-02
6.441700-02
6.674730-02
£.0364%-02
5.76759D-02
5.645090-02
5.493580-0¢
5.317730-02
5.1232i0-02
4.941150-02
4.777000-02
4.612420-02
4 . L66100 -2
4. 309400 -02
4.213200-02
4.12187D-02
A .0859D-02
3.940900-02
3.87564p-02
3.304820-02
3.720780-02
3.522240-02
34978002
2.998340-02
2.798919-02
2.467932m-02
2.270370-02
2.123%40-02
1.883006-02
1.73113p-02
0.0
1.817960-02
1.749250-02
1.706550-02

5.226490-02
S.077S6D-02
4.,730466£0-02
4.245A840-02
4.001980-02
3.756530-02
3.3583090-02
3.114900-02
2.960660-02
2,676540-02
2.500940-02
2.324940-02
2.063420-02
1.290890-02
1.807600-02
1,71006D-02
2.17851D-02
2.5846030-02
2.514890-02
2.568720-02
0.0

0.0

5.63620-02
5.6106540-02
6.055170-02
6. 28060002
5.665250-02
3.3864620-02
5.267810-02
3.129370-02
4£.965920-02
£.789100-02
4.621140-02
4, 44687D-02
4.31904p-02
4,161730-02
4£.031410-02
3.9464694D-02
3. 0562590-02
3. 778450-02
3.697030-02
3.63327D-02
3.569730-02
3.492910-02
3.311330-02
3.01008D-02
2.823470-02
2.534627p-02
2.328136-02
2.138710-02
2.000310-02
1.76466D-02
1.611100-02
0.0

1.434580-02
6.92465D-02
1.106410-01

4.3892%0-02
4.264650-02
3.976%60-02
3.54573D-02
3.352450-02
3.138500-02
2.815790-02
2.635180-02
2.503220-02
2.29i34D-02
2.141040-02
1.990620-02
1.749730-02
1.579800-02
1.49774D-02
1.428870-02
1.835530-02
2.203250-02
2.264500-D2
2.607300-02
0.0

0.0

5.173280-02
3.1463050-02
5.575840-02
$.79457D-02
$.167830-02
6.91641D-02
4.803830-02
6.,6TF6ED-02
5.536550-02
4.381070-02
4.2275%0-02
£.085920- 02
3.95743p-02
3.813400-02
3.691550-02
3.611570-02
3.542420-02
3.474800-02
3.390270-02
3.33674D-02
3.277080-02
3.210250-02
3.0%2500-02
2.781550-02
2.608400-02
2.43672D-02
2,1£34620-02
1.961210-02
1.823040-02
1.401920-02
1.454920-02
0.0

1.3928M-02
8.803020-02
1.40585D-01
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1.730180-02
Y.87T5080 - 02
1.986680 - 02
2.006470-02
2.150000-02
0.0

5.359160-02
%.747850-02
4. 072960-02
3.349680-02
1.99%% 1002
0.0

1w ?2 2 T 2

0.0

£.812300-02
€, TT2240-02
5.19304D-02
5.407860-02
478995002
£.564090-02
4.438130-02
£.324750-02
4£.199700-02
4.060600-02
%.917940-02
3. 7875702
3.46824D-02
3.538000-02
342664002
3.347780-02
3.2878%-02
3,232890-02
3,161950-02
3,1023%0-02
3.047920-02
2.988056-02
2.84967D-02
2.60157-02
2.437680-02
2.273200-02
1,985840-02
1.806580-02
1.675800-62
1.458330-02
1.323910-02
0.0

125189002
7.550400-02
t.178%50-01
9.831440-02
B.957450-02
1,129240-02
1.003890-02
6.472210-03
0.0

0.0

4.590020-02
.551370-02
45470002
S, 17793002
£.563%50-02
4.323880-02
4.220200-02
4. 19118640-02
399671002
5.866780-02
3.732120-02
3.606580-02
3.493850-02
337308002
3.287820-02
3.19012n-02
3.132460-02
3.082480-02
3.017710-02
2.263320-02
2.912380-02
2.856430-02
2.724280-02
2.486050-02
2.327120-02
2.1475%-02
1.878230-02
1.701720-02
0.6

1. 887990-02
1.828840-02
1.670930-02
1.342720-02
7.024386D-02
1.10587D-01
9.305500-02
B.AL4750-02
1.052350-02
9.340160-03

6.008510-03

0.0

28 P z 3

0.0

3.116810-02
3.0982¢0-02
3.480960-02
3.64884D-02
31.125120-02

0.0
3.03122-02
3.015220-02
3.395360-02
3.582850-02
3. DL4680-02

1.998440-02
1.856820-02
1.702990-02
1.941960-02
1. 86684002
5.0

7 2

0.0
§.33791p-02
4.297690-02
£.707525-02
4.912700-02
4.305850-02
4,072600-02
3.075580-02
3.871740-02
3.756870-02
%.640190-02
3.522780-02
3.402100-02
3.296440-02
318596002
3. 08604002
3.014630-02
2.9610M-02
2.912360-02
2.852064D0-02
2.803020-02
2.757050-02
2. 70493002
2.581840-02
2.356080-02
2.20333D-02

- 2.05013D-02

1.761590-02
1.580510-02

- 0.0

1.72134p-02
7.987920-02
1.169710-01
8.108110-02
8.526360-02
2648402
8.090520-02
7.519100-02
9.808580-03
8.808290-03
5.545350-03
9.9

z 3N
0.0
2.929050-02
2.9102m-02
3.286130-02
3.471880-02
2.941930-02

97

1.862230-02
1.80114n-02
1.715450-02

1.68307M-02

1.6835620-02
0.3

18 1
4.0
4.040200-02
£.003340-02
440490002
4.603140-02
4.,008630-02
3.7837%0-02
3.504000-02
3.595880-02
3.501530-02
3.397080-02
3.279960-02
3.167290-02
3.068580-02
2.866940-02
2.87584D-02
2.810890-02
2.760480-02
2,713760-02
2.66361p-02
2,524080-02
2.581340-02
2.530690-02
2.411060-02
2.19124p-02
2.042290-02
1.892880-02
1.610280-02
1.432300-02
0.0
1.503440-02
1.067560-01
1.528500-01
9.954290-02
§.30284D-02
7.537860~02
6.854910+02
6.557350-02
8.970380-03
8.05371p-0%
5., 168610-03
8.6

1 32 2
0.0
2.783930-02
2.762830-02
3.129730-02
3.315060-02
2.7974%0-02

1.74605p-02
8.111950-02
1.225654p-01
7.770770-02
1.45274D-02
0.8

24 3+
a.0
3.824000-62
3.793780-02
&.189500-02
%, 3819%0-02
3. 799050 -02
35.58094D-02
3.495130-02
3.401600-02
3.314260-02
3.217550-02
3.10705p-02
3.001730-02
2.907820-02
2.810760-02
2.726320-02
2.865730-02
2.51701D-02
2.571020-02
2.529580-02
2.469933b-02
2.459110-02
2.407230-02
2.28469D-02
2.060510-02
1.909130-02
1.757280-02
1.4681990-02
1.314310-02
0.0
1.359630-02
9.253370-02
1.2839%4D-01
T.6827T00-02
6.64876D-02
8.859740-03
8.%04480-03
8.247250-0%
8.09041D-03
7.345060-03
4.690T60-03
0.0

33 F
0.0
2.6583e0-02
2.63454D-02
2.992130-02
3.177610-02
2.67122p-02

1.837570-02
1.033530-61
1.531750-01
9.267600-02
1.220410-02
2.0

2 26
0.0
3.71555b-02
3. 488548-062
©.079860-02
4. 270010-02
3.493260-02
147974002
3.305690-02
3.305170-02
3.221490-02
3.127810-02
3.020750-02
2.917960-02
2.828420-02
2.7329T0-02
2.549780-02
2.5947-02
2.54607-02
2.498020-02
2.459500-02
243330002
2.394530-02
2.342780-02
2.,220560-02
1.99117-02
1.84221p-02
1, 68840002
1.415820-02
1.256150-062
0.0
1.300790-02
8.5640320-02
1.186510-0%
7. 138300-02
4.198700-62
8.539780-03
8.2126%50-03
4.700870-03
5.391150-03
5.599990-03
%,459970-03
0.0

2 35
5.0
2.590390-02
2.566050-02
2.919910-02
3.103410-02
2.603090-02

9.57541D-02
9.234930-02
1.349100-01
B.10834p-02
1.089560-02
0.0

z 27

0.0
3.607100-02
3.579310-02
3.970220-02
€. 15808002
3587402
3.37849D-02
5.298250-02
3.208750-02
3.128720-02
3.0380M-02
2.93444D-02
2.834180-02
2.TL903D-02
2.655190-02
2.973240-02
2.52371n-02
2.467510-02
2.425020-02
2.380600-02
2.387270-02
2.329%5p-02
2.278340-02
2.156430-02
1.92184D-02
1.7721%0-02
0.0
1.939780-02
1.880050-02
1.720370-02
1.3926460-02
8.027260-02
1.079090-01
4.593900-02
5. TeBALD-02
7.899780-03
?.4629000-03
£.232800-0%
2.8697T80-03
%.003470-03
4,229180-03
8.0

z 3%

0.0
2.522440-02
2.497580-02
2.84769D-02
3.029220-02
2.53497D-02

©.59564D-02
1.187860-04
1.126610-01
6.986520-62
9.540080-03
0.0

0.0

3.425360-02
3.399270-02
3.757530-02
3.974420-02
3.4138L0-02
3.21087-02
3,13342D-02
5. 050360-02
2.975370-02
2.890540-02
2.790600-02
2.695900-02
2.645840-02
2.527790-02
2.449950 -02
2.398530-62
2.354360-02
2.319280-02
2.27015D-02
2.239250-02
2.198870-02
2. 14710002
2.024830-02
9.788480-07
1.637220-02
0.0

3.744390-02
7.913830-02
1.479310-01
8.505570-02
9.307500-02
8.745100-02
5. 74657D-02
5.126920-62
7.138520-03
£.961750-03
4.870070-03
2.753060-03
3.796420-03
3,963490-03
0.0

8.0

2.406500-02
2.385920-02
2,.729620-02
2.908100-02
2.4624970-02

1.189080-01
1.071590-01
6.428630-02
3.538170-02
7.710080-03
0.0

0.0

3.234860-02
3.21464D-02
3599602
3.7846840-02
323658002
3.039560-02
2.9467860-02
2.8893%-02
2.819220-02
2.740070-02
2.544180-02
2.554480-02
2.478850-02
2.397850-02
2.326620-02
2.270850-02
2.230700-02
2.19464D-02
2.144900-02
2.102340-02
2.0539-02
2.007650-02
1.884320-02
1.846910-02
1.500280-02
0.0

1.509730-02
1.063190-01
1.563440-019
1.079650-09
B.950450-02
6.996760-02
5.121830-02
4. T0608D-02
4.609520-03
6.4950%0-03
4.590490-03
2.840760-03
3.58735p-03
3.784290-03
0.0

0.0

2.238160-02
2.21%080-02
2.556290-02
2.73157-02
2.261360-02
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2.932060-02
2.864350-02
2.788910-02
2.721740-02
2.645690-02
2.553060-02
246554002
2.392470-02
2.315710-02
2.243760-02
2.192340-02
2.1536%p-02
2.119260-02
2.064360-02
2.0¥5208-02
1.963670-02
1.91637-02
0.0

2.271660-02
2.213150-02
1.998840-02
1.560780-02
9.006740-02
1.295980-01
8.791940-02
7.629930-02
0.0

0.0

0.0

6.4465020-03
6.336470-03
4.661100-03
2.564750-03
344098003
3.52452p-03
0.0

37 4
0.0
2.034350-02
2.019519-02
2.350190-02
2.521990-02
2.065410-02
1.920300-02
1.08983D-02
1.842310-02
1.797710-02
1.751320-02
1.493540-02
1.634100-02
1.588210-02
1.531800-02
1.482080-02
1.466310-02
1.403880-02
1.362080-02
1.259350-02
0.0

38 z

2.855920-02
2.790210-02
2.717000-02
2.651000-02
2.577950-02
2.468754D-02
2.460215%-02
2.33044D-02
2.256360-02
2.183850-02
2.134570-02
2.0980%0-02
2.063740-02
2.0069TD-02
1.956150-02
1.9018%H-02
1.851830-02
0.0

2.179850-02
2.118870-02
1.89733p-02
1. 669090 -02
7.928970-02
1.130%40-01
7.7153%0-02
6.838910-02
8,748210-03
7.143720-03
6.600270-03
5.323250-03
$.201680-03
4.372110-03
2.525980-03
3.3558%-03
3.41749D-03
0.0

39
0.0
1.8546620-02
1.838020-02
2.18278m-02
2.314330-02
1.883550-02
1.747990-02
1.720750-02
1,676800-02
1.63614D-02
1.595100-02
1.542710-02
1.690770-02
1.444810-02
1.3935%-02
1.34710D-02
1.3132%0-02
1.274694D-02
1.2381%0-02

1.145150-02

0.0

2.737020-02
2.4696290-02
2.82%9%0-02
2.563080-02
2.491930-02
2.40454D-02
2.322450-02
2.231780-02
2.18024p-02
2.116170-02
2.065650-02
2.026930-02
1.991310-02
1.9335440-02
1.885030-02
1.829510-02
1.775560-02
0.0

2.004550-02
1.278770-01
1.909520-0
1.267380-01
1.093770-01%
9.48822p-02
6.851320-02
6.195600-02
8.257960-03
6.915890-03
4.893220-03
3.245610-03
3.149120-03
2,828370-03
2.498450-03
3.2752%0-03
3.311840-03
0.0

T &0

- 0.0

3.22063p-02
3.1835%0-02
3.112100-02
3.0461120-02
3.029550-02
3.034420-02
3.028490-02
2.94553D-02
2.878130-02
2.815960-02
2.71595p-02
2.609520-02
2.507230-02
2.3859%5-02
2.290760-02
2.235910-02
2.19721n-02
2.163260-02
1.991860-02
1.81327D-02

98

2.618030-02
2.563450-02
2.497140-02
2.437400-02
2.3609%D-02
2.287050-02
2.2093%0-02
2.161610-02
2.071970-02
2.011580-02
1.967390-02
1.92538p-02
1.882500-02
1.826190-02
1. 778540-02
1.71972m-02
1.66181p-02
0.0
1.760730-02
1.283990-01
1.830000-01
1.143790-01
9.455620-02
7.914070-02
6.131600-02
5.663250-02
7.534664D-03
6.511040~03
4.295080-03
2.435040-03
2.377550-03
2.415680-03
2.44948D-03
3.142140-03
3.128430-03
0.0

2 4 2
0.0
2.350840-01
2.321320-01
2,276390-0%
2.222680-01
2.220800-01
2.248940-01
2.23342p-01
2.167820-00
2.110190-01
2.056380-01
1.978160-01
1.897480-01
1.819670-01
1.72854D-01
1.45699D-01
1.615380-01
1.57184p-01
1.525880-01
1.365570-01
1.205460-01

2.496290-02
2.447300-02
2.384480-02
2.327340-02
2.263200-02
2.18447D-02
2,1103%0-02
2.046120-02
1.977280-02
1.919130-02
1.88183D-02
1.63554n-02
1.786040-02
1.722830-02
1.67236D-02
1.611620-02
1,552290-02
0.0

1.561290-02
1.094640-01
1.474020-01
8.679220-02
7.529200-02
9.959260-03
8.663500-03
7.793500-03
7.117530-03
6.270580-03
4.15804D-03
2.431450-03
2,353580-03
2.301060-03
2.404030-03
3.019850-03
2.956520-03
0.0

42 4
0.0
2.308010-01
2.278220-01
2.229940-01
2.178630-01
2.161380-01
2.176370-0%
2.154190-01
2.0792%0-01
2.021470-01
1.975420-01
1.900870-01
1.8230%0-01
1.744430-01
1.650740-01
1.579870-01
1.539920-01
1.504400-01
1.469240-01
1.355310-01
1.242330-01

43

2.431200-02
2.385460-02
2.324480-02
2.2684640-02
2.20641D-02
2.130110-02
2.057750+-02
1.99516D-02
1.92784D-02
1.870450-02
1.836150-02
1.785870-02
1.733500-02
1.666390-02
1.612260-02
1.549%80-02
1.491940-02
0.9

1.482580-02
1.015410-01
1.353940-01
7.943770-02
7.010080-02
9.4665900-03
8.288580-03
6.530570-03
4.977115-03
4.454940-03
3.335250-03
2.437110-03
2.355780-03
2.376900-03
2.391330-03
2.972310-03
2.893720-03
0.0

7 44
0.0
1.594970-01
1.572470-01
1.539880-01
1.5040810-01
1.485930-01
1.488260-01
1.467170-01
1.408220-0%
1.345790-01
1.337260-0%
1.288100-01
1.233200-01
1. 177440-01
1.111740-01
1.061850-01
1.034370-01
1.007790-01
9.805250-02
9.1814650-02
8.589370-02

2.367320-02
2,323620-02
2.256880-02
2.209920-02
2.16961D-02
2.075750-02
2.005110-02
1.944160-02
1.878400-02
1.821770-02
1.786470-02
1.738970-02
1.682970-02
1.610040-02
0.0

2.445560-02
2.390140-02
2.113570-02
1.617T760-02
9.36186D-02
1.233850-00
7.208320-02
6.690950-02
9.07164D0-03
7.9345%0-03
5.227370-03
2.868870-03
2.689050-03
2.514430-03
2.44275D-03
2.357970-03
2.372730-03
2.378610-03
2.9247T0-03
2.830920-03
0.0

2 45

0.0
1.28919D-01
1.273330-09
1.249370-01%
1.222100-01
1.205240-01
1.20304D-01
1.182500-01
1.733290-01
1.09804D-01
1.076360-01
1.038350-01
9.930520-02
9.476750-02
8.952640-02
8.551510-02
8.329430-02
8. 10690002
7.875600-02
7.704070- 02
7.786630-02

2.263230-02
2.223560-02
2.167910-02
2.114960-02
2.05771p-02
1.988050-02
1.920200-02
1.861950-02
1.799130-02
1. 74415002
1.708620-02
1.4593%0-02
1.603300-02
1.51411p-02
0.0

2.293220-02
1.161060-01
1.61012p-01%
9.978500-02
1.077640-01
9.85072p-02
6. 13665002
5.691600-02
8.160690-03
7.358070-03
4.984790-03
2.846000-03
2.679320-0%
2.531420-03
2.440020-03
2.372550-03
2.380720-03
2.380230-03
2.893560+03
2.81467D-03
0.0

0.0

1.018190-01
1.00834D-01
9.919730-02
9.71676p-02
9.369420-02
9.50973p-02
$.310780-02
8.910180-02
8.62344D-02
8.465700-02
8.184110-02
7.817330-02
7.45384D-02
7.05081p-02
6.738340-02
6.541000-02
6.379630-02
6.1389530-02
6.32557p-02
1.009200-02

2.1074670-02
2.072500-02
2.020890-02
1.97147D-02
1.919060-02
1.85%130-02
1.791800-02
1.737640-02
1.6786%-02
1.626130-02
1.589920p-02
1.54357D-02
1.491510-02
1.3904630-02
0.0

2.,078140-02
1.637320-01
2.223210-01
1.283190-0%
1.03454D-01
7.835780-02
5.401830-02
5.114830-02
7.293450-03
6.759770-03
4. 70399-03
2.7%0230-03
2.65633D-03
2.525510-03
2.46562350-03
2.372730-03
2.36694D-03
2.350350-03
2.815020-03
2,742020-03
0.0

0.0

7.935890-02
7.867220-02
T.747330-02
7.599730-02
7.470320-02
7.38408%0-02
7.202860-02
6.888140-02
4. 445880-02
6,550700-02
6.34686D-02
6.062310-02
5.771190-02
5.465920-02
5.232370-02
5.080790-02
4.946500-02
4.813720-02
5.215210-02
9.18144D-03
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1.802120-02
1.434810-01
1.831720-01
9.475190-02
8.111860-02
9.500080-03
7.675710-03
7.0599%0-03
6.700310-03
6.282190-03
4.453770-03
2.710940-03
2.599650-03
2.4930%-03
2.441640-03
2.35051-03
2.32509-03
2.2835%0-03
2.6882¢0-03
2.59%4280-03
8.0

“w oz
0.0

5.533920-02
5.502140-02
5.435790-02
5.339870-02
$.233850-02
$.137270-02
£.988410-02
&.784590-02
4.611530-02
4.538650-02
4.,410730-02
4.215540-02
4.00087p-02
3.799%60-02
3.450520-02
3.531500-02
3.455870-02
3.393960-02
3.969880-02
7.573290-03
766449003
5.296540-03
3.115350-03
3.129790-03
3.047800-03
2.965550-03

2.789140-03 .

2.85594D-03
2.558620-03
2.406110-03
2.300250-03
2.196160-03
2.021630-03
1.807880-0%
1.838130-03

&7 z

1.7371Mm-02
1.256550-0%
1.556340-01
7.717340-02
6.821220-02
#.052830-03
7.240680-03
&.684700-03
6. 282060 -03
5.906800-03
4.244390-03
2.637920-03
2.539380-0%
2.452590-03
2.410600-03
2.321900-03
2.290120-03
2. 23942003
2.804520-03
2.507340-03
0.0

%8
0.0
3.814860-02
3.808450-02
3.780210-02
3.718%10-02
3.632030-02
3.541740-02
3.421650-02
3.273180-02
3. 14934002
3.122090-02
3.042270-02
2.910390-02
2.755420-02
2.623850-02
2.532440-02
2.453390-02
2.510810-02
2.65939%0-02
3.250570.02
6.179050-03
6.39110-03
4.659000-03
3.0293%0-03
3.104380-03
3.0195%0-03
2.934530-03
2.73601D-03
2.578670-03
2.463710-03
2.301950-03
2.201330-03
2.100500-03

1.941X3D-0%8.

1.830100-03
1. 776410-03

1.644240-D2
1.102060-01
1.3366M-01
6.477020-02
5.894600-02
8.133950-03
8.786250-03
6.283080-03
5.930050-03
5.6106%0-03
4.080030-03
2.577330-03
2.486640-03
2.414730-03
2.380020-03
2.29424D-03
2.260840-03
2.206920-03
2.543120-0%
2.44 744D -03
0.0

.49
0.0
2,800480-02
2.9003%0-02
2.884430-02
2.8346520-02
2.767760-02
2.583335-02
2.58504p-02
2.476210-02
2.399030-02
2.382630-02
2.307300-02
2.207990-02
2.089230-02
1.9922%-02
1.920350-02
1.885090-62
2.049920-02
3.954150-03
4.593420-03
5.381930-03
5.670280-03
£.285200-0%
2.947170-03
3.04367-03
2.9659%90-03
2.808070-03
2.684520-03
2.513980-03
2.380370-0%
2.224540-03
2.1224%0-03
2.023150-03
1.877580-03
1.782860-03
1.737120-03

99

1.073680-01
1.241330-01
1.022000-0%
5.483410-02
5.09894D-02
7.281020-03
6.278730-03
4.971880-03
3.868050-03
3.71064D-03
3.113010-03
2.524780-03
2.618180-03
2.340230-03
2.302600-03
2.2256310-03
2.218330-03
2.19076D-03
2.522620-03
£.4%5401D-03
0.0

z 50 z
0.0
2.32506D-02
2.330880-02
2.323290-02
2.28429D-02
2.226330-02
2.152070-02
2.049890-02
1.984870-02
1.925210-02
1.894690-02
1.852140-02
1.77326D-02
1.5679T80-02
1.602990-02
1.54218b-02
1.552920-02
1.797660-02
3.737820-03
4.039480-03
3.237620+03
3.4623340-03
3.111660-03
2.882260-03
2.970260-03
2.896180-03
2.821860-03
2.419910-03
2.447720-03
2.321920-03
2.150360-03
2.067500-03
1.94443D-03
1.802880-03
1.717290-03
1.675970-03

1.135560-01
1.048560-01
7.707910-02
4.885250~02
£.605150-02
6.48579D-03
5.788000-03
4.165140-03
2.711910-03
2.629980-03
2.549920-03
2.469690-03
2.333210-03
2.231830-03
2.182600-03
2.116970-03
2.138870-03
2.153500-03
2.4B845D-03
2.451730-03
0.0

51 z
0.0
1.75507D-02
1.765890-02
1.763460-02
1.735780-02
1.688020-02
V.625130-02
1.560240-02
1.498860-02
1.455530-02
1.431180-02
1.400000-02
1.341490-02
1.272850-02
1.217630-02
1.239500-02
1.361210-02
1.642510-02
3.405740-0%
3.62807-03
2.453000-03
2.571660-03
2.438670-03
2.796940-03
2.867T540-03
2. 79647003
2.725180-03
2.528450-03
2.,35964D-03
2.236290-03
2.063100-03
1.955650-03
1.847060-03
1.706220-03
1,62497D-03
1.585750-03

5¢

8.059180-02
7.614520-02
9.428830-03
7.275690-03
6.669670-03
6.074860-03
5.495390-03
&.044210-03
2.692010-03
2.60597D-03
2.51677-03
2.4273%0-03
2.264560-03
2.137090-03
2.075550-03
2.015710-03
2.057980-03
2.099300-03
2.630100-03
2.415210-03
0.0

1 53
0.0

1.380070-02

1.391520-02
1.389930-02
1.371670-02
1.3%2650-02
1.276290-02
1.224020-02
1. 17856002
1.145130+02
1,125300-02
1.1010%0-02
1.058170-02
1.003860-02
9.84745D-03
1.047450-02
2.317630~03
2.657360-03
3.137400-03
3.427960-03
2.61337D-03
2.524120-03
2.584300-03
2.716320-03
2.76934D-03
2.699950-03
2.430300-03
2.44054p-03
2.278560-03
2.160210-03
1.988380-03
1.577760-03
1.766900-03
1.82171p-03
1.539030-03
1.499120-03

7.430200-02
7.079510-02
£8.921900-03
7.124260-03
5.503800-03
4,142490-03
3.835830-03
3.209740-03
2.670500-03
2.549780-03
2.476030-03
2.382080-03
2.212020-03
2.079480-03
2.015500-03
1.954220-03
1.990600 - 03
2.025190-03
2.334260-03
2.31254D-03
0.9

z 54

0.0
1.154870-02
1.165840-02
1.16491D-02
1.150920-02
1.118380-02
1.071040-02
1.027620-02
9.528300-03
9.65847D~03
¢.49101D-03
2. 296490 -03
8.950000-03
8.528070-03
8.275120-03
9.812820-03
2.267850-03
2.475060-03
2.347420-03
2.628650-03
2.50704D-03
2.616670-03
2.482500-03
2.833920-03
2.900430-03
2.231380-03
2.762110-03
2.571160-03
2.407380-03
2.287400-03
2,110650-03
1.994430-03
1.877960-03
1.725990-03
1.439870-03
1.598300-C3

9.834280-03
9.355620-03
B.202255-03
6.927350-03
4.717950-03
2.971680-03
2.782560-03
2.705160-03
2.64841D-03
2.532260-03
2.433860-03
2.335280-03
2.159870-03
2.024840-03
1.959650-03
1.896770-03
1.925910-03
1.951650-03
2.237350-03
2.208480-03
0.0

0.0

7.856640-03
7.930060-03
7.927520-03
7.8513M-03
7.682390-03
7.371730-03
7.108240-03
4,913330-03
&.756800-03
&6.660710-03
6.557280-03
6.370480-03
&,135250-03
4.0561180-0%
7.089320-03
1.755810-03
1.952710-03
1.811480-03
2.062580-0%
2.269790-03
2.385990-03
2.463168-03
2.645430-03
2.75109D-03
2.698900-03
2.646540-03
2.483720-03
2.33741p-03
2.230500-0%
2.071420-03
1.986358-03
1.841060-03
1.724820-03
1.648500-03
1.611650-03

2.064370-03
6.807700-03
4.574180-03
&.176950-03
3.508570-03
2. 94455003
2.8013460-03
2.698150-03
2.622760-03
2.534930-03
2.381470-03
2.2757%0-03
2.099450-03
1.97024D-03
1.907850-03
1.86064p-03
1.866330-03
1.881400-03
2.137530-03
2.091970-03
0.0

0.0

1.846555p-03
1.866320-03
1.856320-03
1.834440-03
1.802850-03
1.755990-03
1.7051406-03
1,550590-03
1.618%50-03
1.574450-03
1.531540-03
1.483180-03
1.435210-03
1.61209p-03
1.476930-03
1.594350-03
1.723470-03
1.852120-03
2.621130-03
2. 149570 -03
2.220950-03
2.26766D-03
2.37799D-03
2.4628190-03
2.379840-03
2.331380-03
2.1846770-03
2.058770-03
1.965256-03
1.828680-03
1.739740-03
1.450820-03
1.519340-03
1,433070-03
1.391420-03
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1. 77674003
1803850 -03
1.820%40-03
2.0500%0-03
1.999880-03
0.8
0.¢
0.0
0.0

1.726350-03
1,766210-03
1. 798703
2.016330-03
1.978%0- 0%
0.0
0.0
0.0
0.0

5% 2 56 z 57

0.0

1.969530-03
1.$58220-03
1.95304p-03
1.938516-G3
1.9202120-03
1.857370-G3
1.808870-93
1.763250-93
1.7972m-03
1.847826-03
1.615%1p-03
1.544360-03
1.517340-03
1.48767-03
1.49053-03
1.5895%0-03
1.560660-03
1577 -a3
1.6203%¢-03
1.655750-03
1.878230-03
1.696070 03
1.738220-03
1. 74380043
1.713430-03
1.680880-03
1.385080 0%
1.500780 03
1.439180-03
135640503
1.367670-03
1. 238830 -03
1.192080-03
115193003
1.132380-03
112171003
1.1185%-03
111312053
1.170360-03
1.456280-03
2. FFFGE0-03
&.T07180-03
T.058650-03
9.5142450-03
0.0

0.0

0.0

1.67047D-00
1.463720-03
§ A THDD - 03
9.671850-03
1.426340-0F
128734003
1.352380-03
.38 08
1.284700-038
1.24612-03
1. 206790 -03
1.169170-03
1.1354480-03
1. 1084620-03
1.089420-03
$.07667D-03
1.080740-03
1.046590-00
1.034525-03
1.023970-03
1.025290-03
1.0202%0-03
1.036730-03
1.034573-03
$.024530-03
1.012435-03
9. pEB530 04
.280350-04
B.04103p-04
§.815845-04
B.459600-04
B. 30303004
8. 332886004
8.528200-04
B.42251p-04
B 4995004
8.643200-04
882920004
8. 6377800
1.055345- 03
1.566200-03
2.382240-03
2.7572020-0%
5. 467020 -03
0.0

0.0

1.696335-03
1.747870-03
1.796070-03
2.008370-03
1.985740-03
0.0
0.0
0.0
0.0

z 58

0.0

B ASSHID 04
B.41808D 0%
87115602
. 850670086
£ 281900-85
8065 1D-06
T.BI8220-0k
76282908
744546004
T 45470 - D4
F.0234T0-04
6.81771D-04
6. 67430505
6.584270 04
6. 49647004
6.605730-04
&. 303000 - B4
2.191720-04
4.110830-84
6.G38820-04
6.0644650-0%
£6.105850-04
5, 202650-04
&, 333260 -04
4.394030-04
6.455000-04
A.385000 85
$.19687D-05
&.070340-06
3.3%4210-04
578352004
5.472390-04
3.72927D-04
5.914910-04
&.004%30-04
6.137390-04
£.323810-04
£.325480 04
&6.7i3880-04
7.,29504D-0%
9.005650-04
1.211040-03
1.417310-03
2.146329-03
0.0

0.0

100

1.643542-03
1. 707860 -03
1.740750-03
1.987910-03
1.985240-03
0.0
0.0
0.0
0.0

z 2
0.0
4.6293T0-04
4. A73248-04
5083900~ 0%
5.313400 04
& . 7254004
& ASF5TG-04
4.4 1984005
4.323350 -04
4, 25764004
&, 160600 -Gk
4., 00%000 - 04
3.921140-04
3.937110-0%
3.977870-04
3.954470-06
3.897070-04
383505004
3.768850-0+4
3.7E3460-06
3.490480-04
3.7i5100-04
3.737710-04
3.858350-04
4.051030-04
4. 18377006
4.320930-04
4.43%400-06
& 460820 - D4
4.46444D-04
6.346214D-04
4.20266D-04
4.0A244D-04
3.914330-04
3.856750-04
3.828950-04
3.893980-08
& 053870 -4
4. 22834004
438311006
472339006
5. 74272008
7.039210-04
B 45650004
1.235206-03
2.424520-03
0.0

1.554380-03
1.617220-03
1.679125-03
1.90769D-03
1.947490-03
0.0
0.0
0.0
0.0

&0 T 8
0.0
2.792400-04
2.786230-M
321834004
347546006
2.508130-04
2.724960 04
2.704580 -4
2.884TTH 04
2.6208%0-04
2.552210-C4
2.46B0390-04
2. 68597004
2.577860-0%
2.638630 04
2.826250-04
2.597330-04
2.559660-04
2.517180-04
2,4882%0-04
2.470550-04
2.4680220- 06
2.507840-06
2.5730%0-04
2.742670-04
2004460004
3.026570-04
3.2266%D-04
3.329270-04
3.4604220-04
3.3985%0-04
3.311940-04
3.22T7110-04
3.0464%50-04
2.292010-04
2.817150- 04
2. 783700 -0
2.789070-04
2.734%10-04
2.34617D-04
3.094%10-04
3.737570-04
4 . STHEE0-G4
5.8507%0-04
7.381360-04
1.681500-03
0.0

1.46130D-03
1.51068p-03
¥.55832p-03
1.798420-03
1.885810-03
0.0
0.0
0.0
0.0

1 62
0.0
1.853730-04
1.88407%0-04
2.2094630-04
2,56T480-04
2.024130-04
1.873130-04
1.88507n-04
1.873120-04
1.826350-04
1.765820-04
1.757730-0¢
1. 83028004
1.910576-04
1.942070-04
1.930730-04
1.903920-04
1.874330-04
1.862%6D-04
1.812550-04
1.7910%0-04
1.7%1140-04
100652004
1.836120-04
1.857250-04
2.073340-04
2.189820-04
2.4046530-04
255047804
2.657370-04
2.729695-04
2.7201%0-04
2.710580-04
2,405930-04
2.4676320-06
2.413730-04
2.351080 -04
2.28391D-06
2. 210730 - 04
2.195710-04
2.255170-04
2.57387-04
3.24D680-04
4. 12798005
5,043080-04
8. 78505004
0.0

1.559090-03
1.543860-03
1.825400-03
1.764246D-03
1.821370-G3
0.0
0.0
0.0
0.0

T 63

0.2
1.34756D 0%
13667004
1.73201D-0%
2.013280- 04
1.531060-04
1.3391m-04
1.402110-04
1.392780-04
1.34524D-04
1.3098:0-04
1.360830- 04
1.45334n-04
1.503240-04
1.507040-04
1.493280-04
1.47826D-04
1.457260-04
1.433970-0%
603300 - 0%
1.378520-04
1.37224p-04
1.376340-04
1.3846050-04
1.441330-04
1.543370-04
1.623670-04
1.8188%0-04%
1.97198D-C%
2.084010-04
2,204840-04
2.253530-04%
2.302530-04
2.293400-04
2.23254D-04
2.20316D-04
2.14785D-04
2.062730-04
1.970270-04
1.923890-04
1.85965D-04
1.921400-04
2.31766D-04
2,932520-04
§,121650-04
$.288930-04
8.00964D-04

1.582710-03
1.5595%0-03
1.53447D-03
1.688100-03
1.847270-03
2.405150-03
2.962120-03
3.093470-03
0.0

0.0

1.0468990-06
1.06%300-05
1.424030-G4
1.677200 04
1.233210-04
1.092000 - B4
1.09821D-04
1.G877460-04
1.054610-06
1.0587460-04
1.136810-04
1.216260-04
1.23%4600-36
1.227%40-0¢
1.271134D-04
1.199570-04
1.180530-06
1.153020-04
1.130930-04
1.10880D - G4
1.099610-04
1.097260-04
1.091710-04
1.132870-04
11288463004
1.2445280-04
139998004
1.534£240-04
1.632330-0%
1.749160-04
1.857660-04
1.9378%0-04
2.007470-04
2.015940-04
2.020030-04
1. 99361004
1.934850-04
1.873010-04
1.820410-04
1.483710-04
1.569840 (6
1.741110-C
2.110510-04
3.036655-04
4. 18704D-04
4.636070-04

1.38797D-03
1.361000-03
1.3534620-03
1.475950-03
2.11014p-03
5.631420-03
1.121200-02
1.524270-02
0.0

0.0

8.618480-05
8.577270-05
1.197370-06
1.42627G-04
1.0M1845-04
8.593630-05
8.838370-05
8.796180-05
8.662120-03
9.050430-05
9.854330-05
1.033700-04
1.043200-04
1.02776n-04
1.007720+0%
9.917210-05
9.739260-03
9.595980- 05
9.380900-05
9.169240-05
9.104880-05
9.03034p-05
8.921520-05
9.111230-05
9.470126-05
9.830080-05
1.10074D-04
1.2083%0-04
1.287050-04
1.41448D-04
1.510650-04
1.604850-04
1.719910-04
1.779130-04
1.807720-04
1.812230-04
1.793040-04
1.772190-04
1.732770-04
1.571720-64
1.357250-04
1.395030-04
1.855260-04
2.4424640-04
2.92104D-04
3.146080-04



85 i 68 T 67 Z 88 7 & T 7 7
1 0.0 0.0 0.0 0.0 2.6 0.0 0.2 0.0
2 7.312980-0%F  4.132500-0% 5.024980-05 4.326460-05 4£.00309D-05 3. 55979005 3.8342£D-05  3.9%77en-05
3 7.253860-05 6.085180-0% 5.066230-0% 6.378410-05 3.912910-05 3.42007D-05 3.828970-0%5 §.11401D-05
& 1.0Z5500-06  B.712400-05 7.402590-05 6.404270-05 5.585000-05 4.8561480-05 4.327590-05 £.25751D-05
5 1.213080-06  1.030420-04 8.843670-0% 7.598820-05 6.56096D-05 5.790030-05 4.958480-05 4.284330-05
L) 8.418430-05 7.161000-05 T.61618-0F T.729820-05 5.569130-05 3.909930-05 4.098430-05 4.207380-05
7 7.36547D-05  5,320200-0% 7.369190-05 7.761530-0% S5.185530-05 3.2V1120-05 3.8T230-05 4.359990-05
-] T ABLTED-05  6.335790-05  7.351410-0%  7.779240-05 S5.29438D-05 3.445070-05 £.26624D-05  4.83387D-05
7 F.R4BMD-05 6.271280-05 T.520880-0% 8.27869D-0% 5.BL8600-05 3.92284D-05 4.74306D-05  G.3B5GAD-05
10 T.A65010-05 4.459%040-05 B.28431D0-05 9.265080-05 4.532880-0%5 <.321330-05 5.120490-0% 5.491040-0%
i 8.093860~05 7.363790-05 9.109880-05 1.00107D-04 5.924320-05 4.4T948D-05 5.216100-05 5.73174D-0%
2 8.769260-05  7.700450-05 9.42884D-05 1.019910-04 &.96266D-05  4.443150-05 5.104710-05 5.554520-0%
93 D.0CL3E 05 T.BAKH10-05  9.327190-065 0.903820-05 4.770280-0% 4. 20041D-05 4. PITTED-05  5.342420-05
% B.9BISIH-08 7.758130-05  9.115070-05  9.459030-05% 6.482080-05 4.090300-05 4.498350-05 5.114810-03
135 8.80630-0%  7.573850-05  B.853140-0%  9.30886D-05 6.193860-05 X.B8187D-05 4.44579D-05 4.831200-05
16 B.544860-03 7.34637D-0%  8.58384D-03  9.010220-0%  5.949130-05  3.723900-05  4.265650-05 4. &379W-05
ir B.373310-05 7.142620-05 B.375060-05 B.781280-05 5.804670-0% 3.430330-0% 4.171890-05 4.3555%0-05
18 8.210380-05 4.97843D-05 8.151550-0% B.552000-0% 5.473330-05 3.%69630-05 4. 11937D-0% 4.50005D-05
9 5.0522%-05 &.823710-0%  T.93883-05 B.330700-05 5.546130-05 A.519020-05 4.08081D-05 4.452830-05
20 7.087510-05  6.682600-05  T.769520-05 B.15316D-0% 5.8457W-05 JF.468300-05 4.051000-05 4.42207D-05
21 7.799200-05  4.378080-05  T.A5724D-05 S.03373D-05 S5.3VVS4D-05  3.42040-05 3,98018D-05  4.403890-0%
22 T.A83420-05 6.523700-05  7.408450-05 7.9088350-05 5.3L0260-05  3.430850-03 3.942700-0% 4.38174D-05
a3 T.628950-05 6.490030-05 T.591880-05 T.981570-08 3.331240-05 5.001920-05  4.490250-05 4.35411D-0%
2% 7.300300-0%  4.510570-05 T.552260-05 F.045570-0% 3.32229D-0% 4.553920-05 4.961150-05  4.2888%D-05
5 T.578460-05  &.455450-0% 7.40185D-05 8.018430-05  $.352320-05  &,33575D-05  $.902010-05  4.248150-05
26 T.80127-08 6.58718p-0% V.P0I530-05  B.008850-0%5 5.40767D-05  4.55027D-05 4.9799%0-0%  4.26340D-0%
27 B.026770-05% 4.720120-05 7.801520-0% 8.179120-0%  5.463190-0% 4.584880-09 3.12%400-0% 0.0
i £.848750-0%  7.301990-08  8.2B40%-05 B.5&090D-05  5.4B6260-05 4.5660%0-0% 5.190530-05 0.0
29 P.67674D-D5  T.878440-0%  3.TTHBID-03  B.9659%0-0% 6.54234D-0% 3.379T0D-0S  5.267730-05 0.0
3 $.026370-04  B.299700-05  $.136220-05 9.235300-05 7.390010-05 £.07S580-05 5.324140-05 0.0
31 1.138950-04  9.2094-0%  1.001680-08 1.002000-04 7.845520-0%  &.340480-0% $.347530-0% 0.0
32 1.22008D-04  9.900230-05  1.0B2580-04 1.074830-04 B.30%330-05  4.73394D-0% 5.758150-05 0.0
3% 1.321210-06  1.079070-04  1.74384D-04 1.147B00-04 B.7661%D-05  7.285080-03 0.0 0.0
3 PATITIn-04  1.208650-06  1.298730-04 1.2787T0-04 9.7I7PIO-05  8.043930-05 0.0 0.0
3% 1.534400-06  1.20000D-04  1.397240-D46 (1.3802%D-04  1.071790-04  B.851785-05 0.0 0.0
36 1.57430-04  1.351790-04  1.444B00-04 1.420210-84  1.140730-06 0.0 0.0 0.9
37 1.39754p-06  9.344580-04  1.4%0020-04 1.479250-04 9.204050-04 0.0 0.0 0.0
33 1.605760-06 1.3907T20-06  1.336150-06  1.53393p-04 1.25011D0-06 0.0 6.0 0.0
3% 1.614640-06  1,419120-04  1.586250-06  1.593320-04 1.316730-04 0.0 0.0 0.0
&0 1.592670-04  1.615320-06  1.40162D-046 1.524626D-04 1.35846D0-04 0.0 0.0 0.0
&1 14047004  1.343680-05  1.5B84990-04 | 1.732620-04 1,379%30-04 0.0 6.9 0.0
&3 1.231380-04  1,329260-04  1.586220-04 - 1.415430-04 0.0 0.0 0.0 0.0
&3 1.360730-06 1.475050-04 1.445040-04 1.371770-04 0.0 0.0 0.0 0.0
&% 1.906380-04  1.71524D0-D4  1.494684D-04 8.0 9.0 () 2.0 0.0
45 2.323800-04 9.9353%0-064 0.0 0.6 6.0 0.0 0.0 0.9
&6 2.621280-04 0.0 0.9 0.0 0.0 0.8 0.0 0.0
LY 2.361910-06 0.0 2.0 0.0 0.0 n.o 0.0 0.0
RAT. HO. MAT, HAKE YOLUNE HASS MEUTROM MEAT GEH. RATE GAMMA HEAT GEM. RATE TOTAL HEAT GEM. RATE
&9 LIN7 2,11428000% 1. 784246404 £.420320+02 3.683650+02 1.010600+03
89 AL 8.519710+038 2.329910+04 9.653140+00 2.501880402 2.59841D+02
73 LINNAT 2.723230+0% 2.271720+05 $.25714D+02 2.46T210402 7.724350+02
7 TUNGSTEN 1.329630:04 2.565180+G% 2. 124570+00 1.13347003 1. 135790403

2 & 2
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&1
83
93
97
101

TOTAL VOLUME (EXCLUDING GAP REGICHS) =

TOTAL MASS OF ALL MATERIALS =

TOTAL MEUVROH HEAT GEW. RATE =
TOTAL GAMMA HEAT GEW. RATE =

LIN7CLAD
LIHNCLAD
LIHNCLAD
LINNCLAD
LIN7CLAD

1.955700+04
1.0046620405
3.6088404+03
2.05706D+04%
2.183130+03

102

2.324330+04
1.254610+05
1.57706D+04
2.27834D+04
4.165180+03

4.617700+405

7.161550+03

3.4638900+03
2.844260+03

TOTAL KEUTROM AND GAMMA HEAT GEM. RATE m  6,333160+03

6.727490+02
1.350560+03
3.458640¢00
5.823920+01
2.417170+01

5.816870+02
1.88981D+02
2.076820+0%
1.344840+01
4.065020+01

1.256440+03
1.739340+03
2.440750+01
7. 16877001
6.662180+01



HEATINGS 02/12/83
HSORNL Y

GROSS GRID
FINE GRID

DISTANCE
11 58.27
2 2 5$9.40
3 3 80.53
& 4 61.67
s 5 62.80
& & 63.80
v 7 65.80
8 3 67.80
¢ 9 69.80
10 10 71.80
17 1 72.60
12 12 76.31
13 13 76.51
% 1 74.31
15 1% 75.31
1% 16 5.4
W7 o7 .
18 18 8. 11
19 9 76.51
20 20 76.61
2 %M
2 22 7.n
FA A T7.81
2% 24 mn
235 5 77.81
2% 26 7811
ar a7 .51
28 28 78.81
» ® 8.8
3 36 .91
3o .3
32 32 79.61
33 33 .7
Lo Y 7%.80
35 3 80.10
3% 36 B0.50
37 W 80.80
3 38 81,20
» 30 81.40
A0 40 81.70
41 & 82.20
&2 42 82.50
A3 43 2.70
[T Y £3.00
&5 45 83.20
4 46 83.70
47 47 B4.20
48 48 84.50
49 &9 84.70
S0 50 85.20
51 51 25.50
52 52 85.70
53 53 86,20
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DOS-HEATINGS RUN FOR GE SPACE REACTOR (1984 MODEL);LSU,09/24/87

WAP OF THE NODE NUMBE

1 2 3 4 5 s

1 1 ' 1 i i

1 2 3 ¢ 5 6
-0.01 0.01 158 3.00 490  5.60
Blomnenen L B AT
o1 0 0 0 0 0

o 0 0 0 0 0

o1 o o ] 0 0

o1 0 0 0 0 0
R ] Y ¥ T Tr AT nesnnn F Y |
0t------ BS---enmn BS-------BT1 a8 O
oi 125 126 1271 128 1291
Ot-----168-n-nnn 184 nnnn 1671 168 1694 -~~~
0f----- 205------206- 20~ 287------ 208------ 269-----
[ TEPRR 245+ nnn 2460 --n-- 247---n-- 248 oo 2RP--uen
01--=-~2850-v---286- -=-- - 287 288 2891- .-
o1 325 326 321t 328 3291

o1 264 365 3461 367 3481

01 403 484 4051 406 son

o1 442 &3 4441 445 4461

or 481 482 431 484 4851

o1 520 s21 5221 523 5241

o1 559 560 s611 582 5431

o1 598 599 8001 401 8021

ot &7 &8 6391 840 8411

o1 876 a7 s781 679 8801

ot 715 716 nn 718 7191

01 756 755 7561 757 7581

o1 793 5% 7951 796 ™71

] a2 833 4341 835 8341

D1 a7 872 aTs1 874 8751

ot 910 M 21 913 9141

o1 %4 % 481 949 9501

o1 o8 %86 9871 988 9891

o1 1024 1025 10261 1027 10281

0f 1083 1064 10651 1066 10671

ot 1102 1103 11041 1108 11081

01 1141 1142 1431 1148 11451

o ns 1M 11821 183 1184t

01 1219 1220 w22n 222 12231

ot 1258 1259 12601 1261 12621
01~ ~A297 ==~ -1298- - - 12994+ -~ 1398~ -~- - 13§44 -~ -~
Of--v-Y3B6--~=-V33F-- -~ 4338- -~ 1339- - == {34B= -0 -~
01---< 1378~~~ 47T~ 1378~~~ 1379-----1388----~
01 1416 W7 1418 119 1420

01 1456 1457 4S8 459 1460

01 196 1497 S8 1499 1500

01 1536 1537 1538 1539 1540

o1 1576 1577 1578 1579 1580

01 1616 1617 1618 1619 1620

01 1856 457 5B 1659 - 1660

00 1596 1897 1598 1699 170D

01 736 W3 138 1739 1740

o1 rre  1YTT ATTE TR0 1780

ot 1816 1817 1818 1819 1820

01 856 1857 1858 1859 1860
Ot-< -~ 1896 -~ ~ - A8FV- -~ -~ 1AGB- - - - 189G~ -+ - 1908 - - -

1BM30337 0
17.54.01 01-07-88
RS
7 8 9 10 11 12 13
1 1 I 1 H I 1
7 3 @ 10 11 12 13
7.62 9.83 11.65 13.87 15.48 7.7 19.30
Rl A R “BervaanvuGananaaas BromnecvaBerucanan 8---
0 0 0 0 0 0 0
4] 0 ] 0 ¢ 9 [}
0 0 o 0 0 [ 0
0 0 0 0 0 Q 0
R LAERESELE L T-ERRETEES §3e-nnen i R Se - EEEL R §6---
LS EERRE R Plomerr e PReocmnnn 9F---o--- Phm-raen- PGeeren-e 96~ -~
130 131 132 133 134 135 136
~478---e e L4 R i72------ 173evrrecdPhrmmncn 175--cn-- 176---
A4l SRR [ARRRERER L FATSREEY (K ERRELEYL TEEEERT S} TERRERY 27 20
~258------ 254----ve282-0aunn 253------ 254~ ve 288 - enan 254---
R4 EERAERY A EEA LD 292-evn-a 293ewvcn- Fa SEAREEY+ - TREEEERS 296-~-
330 331 332 333 334 335 336
389 370 mn 372 3 37 375
408 409 410 411 412 413 (313
(274 443 449 450 451 452 453
485 487 488 489 490 491 492
525 526 . 827 sa8 529 530 531
584, 585 566 567 S48 569 570
403 604 8035 506 a7 408 609
842 643 &ha 645 846 87 648
681 682 683 684 685 686 687
720 21 2 23 T24 5 75
759 760 781 782 783 764 765
798 9 800 801 802 803 BC4
a37 838 a39 840 841 842 843
876 arr 74 ) arw ‘880 231 882
S 06 . ak4 018 219 920 921
951 952 953 954 955 956 957
990 991 992 993 996 995 996
1029 1030 1031 1032 1033 1034 1035
1048 10469 1070 1071 1072 1073 1074
1107 1108 1109 1110 " 12 113
1146 1147 1148 1149 1150 1151 1152
1185 1186 1187 1188 1189 11%0 1191
1224 1225 1226 1227 1228 1229 1230
1263 1264 1265 1266 1267 1268 1269
1382

1622 1423 1424 1425
1482 1483 1464 1465
1502 1503 1504 1505
1542 1543 1544 1545
1582 1583 1584 1585
1622 1z 1624 1425
1662 1663 1664 1665
1702 1703 1704 1705
1742 1743 1744 1748
1782 1783 1784 1785
1822 1823 1824 1825
1862 1863 1854 1845
1962----- 1993+~ --~ 1964+~~~ 1908

1347---

1386+ ----1387---
1426 1427
14866 1467
1508 1507
1548 1547
1585 1587
1826 1827
1666 1667
1706 1707
1746 1747
1788 1787
1826 1827
1866 1867
1988-2---1997- - -



BS.60

83.99

$1.78

8657

97.3¢
300,94
102.93
10578
198,51
111.30
13.97
116.8%
119.32
i%22.90
126.73
127.50
130.25
35,00

0!
4]
o1
]}
o1
ol
o1
01
o1
L}]
01
o1
o1
01
o1
ot

----1939
----1982
202¢
2070
2114
2159
2204
224%
2295
2351
2387
2433
2477
2326
2562
2402

2027 20288
2071 8721
2115 21161
2180 21411
2205 22067
2230 22511
208 22971
palvd 23463
2388 23871
2434 24351
2478 26791
2521 25221
2583 25861
240% 26041
R4EF~---- 2638
268682 2686 ---

104

2029
2073
217
2142
2207
2252
2298
2344
2320
2435
2620
2523
2585
2805
2639

203¢1 203
20741 2075
21141 2119
21631 2164
22013 2209
22531 2234
22991 2300
234631 2388
23911 2392
24371 2433
26818 ----2482
2524 2525

25067 - - - 25ET

24061

2807

2032
2076
2120
2165
2240
2253
2301
23467
2393
2439
2483
2526
2558
2608

QELQY oo RELY 002642

2033 2034
2077 2078
2721 2122
266 2167
221 22i2
2256 2257
2302 2303
2348 23469
2394 2395
2640 2441
2484 - on 2483
2527 2528
25469----- 2579
WHP 2610
26843+ - ---2544
REVA----- 2673

2036
2080
2124
2169
2214
2259
2305
€351
2397
2443
2487
2530
2872
2612




HEATINGS 02712783
HSORML

GROSS GRID 14
1
FINE GRID 16
DISTANCE 20,60
1 1 58.27
2 2 59.40
3 3 60.53
& & B81.67
$ S 62.80
5 6 63,50
T 7 45,80
8 B 47.80
e 9 69.80
w0 10 71.80
1N 72.60
2 12 76.31
i3 13 T4.51
1% 14 74.8%
15 13 T5.31 415
1% 16 TS. 61 54
ir 7 T5.71 493
8 18 76.11 532
9w % 78.51 571
0 20 78.61 610
21 76,91 649
2 77.31 688
23 3 7.1 127
% 26 Tr.7 786
23 25 Tr.8% 803
2 2% .11 844
FA 4 78,51 883
8 28 ™.61 922
29 2% Ta.81 958
3 35 78.9% 997
X 31 .31 1036
32 3 7%.61 107%
3033 .70 1114
% .80 1153
35 035 80.10 1192
36 33 80.50 1233
X 37 80.80 1270
3% 38 89,20 -i309>----
W 39 81.40 ~¥348~- .-~
0 40 81.70 ~1388.--.-
61 &1 82.20 1428
42 &2 82.50 14468
43 43 #2.76 1308
b &4 83,00 1548
&5 45 a3.20 1588
b &8 £.70 1628
&7 47 8.20 1558
48 43 B4.50 1708
A9 49 84.70 1748
50 S0 835.20 1788
51 8 85.50 1828
52 352 85.70 1848
53 353 85.20 -1968-----
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DOS-HEATINGE RUM FOR GE SPACE REACTOR {1984 MODEL); LSV, 09/24/87 1BM303%s O
i7.%6.01 Q
HAPF OF TRE MODE NUMBERS
1% 18 97 18 19 20 21 22 23 26 ]
1 t g 1 1 1 1 i 1 1 H
15 18 17 18 19 20 21 22 23 24 25
21.90 23.60 23.70 26,90 25.20 26.40 26.70 27.20 27.50 27.80 30.20
........ Qrvvnraca@eannnnea@onnmnaceBanannanafeannsana@annnnssafoononsnn
1} 0 1] [} i} )] 0
0 o < ] 0 ] 4
0 [ 0 0 [} 0 L]
0 0 [} 0 [ 0 2
------- L R -1 R S R S TR Y SELEP LY 1 )
L1 EEEEE LI - ZOEEE 1g3nneenn §Bh-oennn §85--vonn 1Bh~onvnn 197------188
141 142 143 164 145 146 147 148
L1 EEREE R $BRer - 183------ 1Bh- e I1B85-vonan A1BE-vw o mm 187w 188
228~ me F-r ZEREER) P SEERERY L SEEEEES- A TECLEE 226~~~ RET-mmnn 228
FZI EEREETS 262+ n- L C R 2B P8G o 28f--nann Y 268
3g-ronen BRZ v mone 388~ moer 304w nann k{:. EEREP 30h e nn 38F~rere- 383
341 382 343 3464 345 346 347 348
380 381 382 383 384 38% 386 387
414 7 418 419 4620 421 422 423 426 525 426
455 456 457 458 459 460 461 462 4463 o 465
4946 495 496 97 498 499 500 %01 502 503 S04
533 534 538 538 537 538 539 540 561 542 543
572 573 §7% 575 578 577 $78 519 580 581 582
611 412 613 1% 61% &16 817 $18 19 620 621
850 351 452 853 856 855 656 657 458 &59 480
629 690 491 492 493 9% 695 496 897 598 699
728 tead 730 ™ 732 733 34 735 36 737 738
787 748 789 770 ™ m 773 77 ke ] 774 ”
804 807 808 809 810 Bit Bi2 i3 814 815 216
84% 846 B4T 848 849 850 a1 852 853 854 &55%
234 835 285 887 &83 a9 290 891 F-1 74 REARE 2% DERLEES B4 ~oe--
923 924 925 928 ga7 P28 o029 930 311 ] 0324 vnnr
959 %4 051 062 o83 964 965 P48 95671 0 $681
~B o099 10060 1001 1002 1003 1004 100% 10061 o 1007t
1037 1038 103% 1040 1041 1042 1043 1044 10651 0 10461
1075 1077 1078 1079 1080 1081 1082 1083 10841 0 10851
115 1118 117 1118 1119 11200~ ~~3§20 o vnn 1422700~ 19231 0 11261
1156 1153 1158 1157 1158 11591 o 11808~ -~ 4968~~~ 1182~~~ 19431
119% 1194 1198 1196 1187 11981 2 11991 12003 --~~§28%- -~~~ 129270
1232 1233 1234 1235 1235 12371 0 12381 12391 1240 1241
1271 1212 1273 1274 1275 12761 [} 12771 12781 1279 1280
133€----~ b L AR i332--- -~ 1383~~~ §384----- 13432 1] 13161 13171 1318 1319
569~ 4388~ -~ §388-vvn 1382 -ve- 1383 4vn- 1354« ocn- 9388 r0nn 1354¢ 13571 1358 1359
1389 nne 139§~~~ §393 rann §392--nan Lk SEEE Lk TRRTE 1395 nann 1398--- -~ 13971 1398 1399
1429 1430 %31 1432 1453 14346 1435 1636 V4IPn e ATB e m 1439 n -~
1459 “ro 157 1472 1473 1474 478 3676 14773 14788 -~~~ 14790 ene
1509 1310 1511 1512 1543 [L-AZIEERRE 1L TEEREES A VSR L 18971 15181 1519
1549 1550 1554 15582 1553 15541 15554~~~ 1556~~~ 557~~~ 15584 1559
1389 1590 1591 1592 1593 15941 15981 1508 k124 EERER 14 TEEEE 1899 -nnn
1629 1438 1634 1632 1433 18341 16351 1636 1637 1638 1639
1689 1$m 1871 18721+~ 467%- -~~~ 16741 16751 1476 146771 1478 14679
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2131
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2133
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2263
2314
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WEATINGS 02/12/83

NSORNL1
CROSS GRID
FINE GRID
DISTANCE
1 1 58.27
2 2 59.40
3 3 80,53
& 4 61.67
5 5 62.80
6 6 63.80
7T 7T &%
8 8 67.80
¢ 9 6.8
18 10 71.80
W oW .60
12 12 76.31
13 13 7451
% 14 74.81
LF TR b ™M
16 16 75.41
w7 17 BN
3 1 .11
% 1% 76.5%
20 76.61
21 T6.91

EoLtsYESRREME YRR ARBRIY

47

&9
30
$1
52
53

7.3
T7.86%
nmn
77.81
78.11
78.51

22

3

F2J

>

26

27

Fs 78.6%

2 78.81

30 78.81 -1669----~
3 79.31 1048

R .61 1087

3 79.70 1128

® 79.80 1185

33 80.10 1204

38 80.50 ~1243-<---
37 80.80 12821----
38 81,20 13211

39 81.40 13611

40 81.70 16011

49 82,20 14411

42 B82.50 -14811

43 82,70 -4524-----
[ a3.00 1561

45 63.20 1601

&8 83.70 1641

47 BA20 1881

L] 84,50 1721

&9 8.7 178

50 85.20 11801

N 85.50 1841

52 85.70 -1884-----
33 86,20 -1928-----

DOS-HEATINGS RUM FOR GE SPACE REACTOR (1984 MODEL);LSU,00/24/87
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1402
1242
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1682
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1762
1802
1842
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18M3033/
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MAP OF THE NODE NUMBERS
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1167 1148 1169 1701 17 “ur2 1 1" 1761
12061 12071 1208 12091 1210 ?n 1212 1213 12151
12451 12461 1247 12481 1249 1250 1251 1252 12541
1284----- 12851 1286 12871 1288 1289 1290 12901 12931
1323 1324 1325 13281 1327 1328 1329 1330 13321
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14038+~ - 3484~~~ 1498--v-- 14061 1407 1408 %09 1410 %121
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1643 1544 1645 1640 1647 1648 1649 1650 16521
16483 1684 1685 1684 1487 1588 1589 14600 14921
173 1724 1725 1126 1727 1728 1729 1730 17321
1763 1764 1765 1766 1767 1768 1769 1770 17721
1803 1804 1805 1806 1807 1808 1809 1810 18121
1843 1844 1845 s 1847 1843 1849 1830 18521
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1923~ e s e 19247 1925+~~~ 19267+ <~- 1927~~~ 1928 - -~ 1929~ -~ - 1930-- -~ 1934~~~ 1932-
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A% .40 - 9Pfh----- 19868 1964----- 1987w 1988~~~ 1968+~ --1978 -~ LR FAREREE] 19vg----- 1978~ 1974-0--- 1975----- 1976---
88.9% -29AF----- 2968 ---- 298P roe 28i9----- 2088 --v-- A FARSE Fi:kh- SRR L ESEE R 289 ---2014--- - -287- -+~ 2818+---- 2919---
$1.78 205 2052 2033 2054 2053 E0NG 2057 2058 2059 2060 2651 2082 2063
95,57 295 2096 2097 2098 209% 2100 2101 2102 2103 2106 2103 2106 2107
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100,14 2184 2133 2186 2187 2788 218% 2150 ei%i 2192 2193 21%% 2195 2196
102.93 2229 2230 &3 2232 2233 2834 2235 2236 2237 238 2239 2240 2241
105.72 227 227 T8 2277 2278 2279 2280 2281 2282 2283 2204 2283 2286
108,31 2320 2329 2322 2323 2324 2323 2326 2327 2328 2329 2330 2331 2332
111,36 2886 34T 2368 2369 2379 2377 2372 2373 2374 2373 2378 2377 2378
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127.50 2630 2631 28824 ----28%5----- PEBh-- - 26351 0 0 0 0
120,28 2884 ---- 2685--e 2646431 0 0 [ 0 0 0 0



HEATINGS 02/92/83

SR, 1
GROSS GRID
Fide GRID
DISTARCE
t 1 sa.p
2 2 $9.40
3 3 6053
i & 8187
§ & &80
& & 838D
¥o7 A5.E0
& 8  &7.80
$ 9  69.80
W o1 7,80
1M 72,40
12 12 7.3
I3 13 TN
1 14 bW A
% 1% 5.3
% 16 75.41
o LT
B m 7.0
W 1% 76.31
M0 76.81
FIIE- LT K
” 17 nN®»
Fa Y5 T
EII T
= % .8
¥ % TR
F2 A2 A X1
B M .61
29 2 7B
EC I T
LI YT %1
32 % mLaT
¥ 33 7%
3 3 TR.0
% 3 80.10
3% 36 80.30
37 37 R0.50
3% 38 £1.20
W 19 51,40
40 40 81,70
61 41 B0
42 42 E2.30
43 43
46 54 A%.00
5 45 €3.20
@ b 8.7
47 47 8420
48 4B 3650
9 49 BA.TO
N 50 85,20
§7 S1  B5.350
52 %2 8870
S5 $3 86,20

DOS-HEATINGS XU FOR GE SPACE REALTOR (1984 MODELD;LSU, 09726787

&0 41 42
1 1 1
%0 61 &2
39.33 39,43 42.52
. 1 -3 DT ey Prvenn
71 a1 ¢
371 181 0
27 291 )
Ay (Y3} [
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16141 16151 [}
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- 18941 18951 0
~19341 19359 -~ - - 1984~~~
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86,460 - 1PFFe---n 1978~ ~~-- (LA ARTEE §988----- 19814 [ a at
38.99 -2028----- 2627 -~ -2022-- -~ 28231----2024%- -~ -20051 a ot
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NEATINGS 02/12/83

RSORML 1
GROUSS GRID
FINE GRID
DISTANCE
o 58.27
2 2 59.40
3 3 40.53
& 4 41.67
5 5 &62.80
b 6 43.80
T 7 45.80
8 8 47.80
L £9.80
10 10 71.80
1" 2.0
7 12 7H.n
13 13 7.5
1% 1w 74.81
% 1S 5.3
16 18 75.41
17 17 n.M
3 18 76.11
19 19 76.51
20 20 76.61
21 76.91
2 wn
23 23 T7.61
A2 mn
F -} 7m.m
2% 26 .11
w27 78.51
28 28 78.61
% 8.0
3 30 ».Nn
n »n 79.31
32 R 79.61
FL 1) »m.70
% 34 .80
35 35 80.10
36 3% 80.50
7 37 80.80
X 38 81.20
39 39 BL.40
A0 &0 81,70
L3 B 3 82.20
42 42 82.50
43 43 a2.7
LI ) 53.00
45 45 83.20
S 46 .7
&7 &7 B84.20
8 8 84.50
2 & M.
50 S0 85.20
51 N 85.50
52 s2 85.70
53 53 85.20
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DOS-HEATINGS RUK FOR GE SPACE REATTOR (1984 MODEL);LSU,09/24/B7

18M3033 0O
17.56.35 01-07-88
STEADY STATE TEMPERATURE DISTRIBUTION AFTER O ITERATIONS, TIME = 0.0

1 2 3 4 H é 7 8 b4 10 1" 12 13

1 1 1 1 1 1 t t 1 1 i I i

1 2 3 4 5 L] 7 ] 9 10 1 12 13
-03.01 0.0v 1.50 3.00 4.90 3.60 7.62 .63 11.65 13.67 15.68 17.70 19.30
019-ware- 8:0-~-nnn 9:0--2-vn 8:0------ 9:8------ 8:8--nn 8:8------ -2 SEREEEE: FY - SRR RT T -LEREEE - BT EEREEEY: 1 LERRERY: 1 B
010 0.0 0.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0
0to 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
010 D.o0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

019----T58:98- -~ 750198~ - - 758:88- - -750:680- - - 750:00- - < 750:06---750:00- - 750:00- - - 750:80- - - 758108~ - - 758:90-- - 75888
016----750:88---750:60---758100  750.00  7501688---750:08---756:00---750:80---750:00---V50:80-- -756:89---758:08
[1}{] 750.00 750.00 750100 750.00 750!00 750.00 750.00 750.00 750,00 750.00 756.00 750.00
038----758:00-~-758:89---T56100  750.00 750108---750:08---750:00---75@:88---756:88---750:88---756:88- - - 758:00
018~ - - - 7SQ: 9~ - -759:86- - - 7561080~ - - 750208+~ - 758:09- - - 750 : 50~ - ~T50: 89+ - - 750 68- - - 799,00~ - - 758,80~ - - 758:00- - - 750:00
048-«--758:00~ -~ TS010G -~ ~ 758180~ - 758: 00~ - -T59:88- - - 750180 - ~ 750100+ - - 750:008~- - 750200 - ~750:68- - - 750:08- - - 750:88

. DFB--- - 758,80~ - 758:08- - -758100

750.00

750306- - -758: 80+~ - 750208~ - 758288+~ ~758:088- - - 758:60~ -~ 750: 80~ - - 758: 08

010 750.00 750,00 7SO(D0 730.00 750100 750.60 750.00° ¥S6.00 ¥S0.00 7S0.80 7S0.00  750.00
oto 750.00 750.00 750100 750.00 7530100 750.00 750.000 750,00 7S0.00 750.00 7S0.00  750.00
010 750.00  TSO.00 750100 ¥50.00 750900  7S0.00 7S0.000  730.00  750.00 7S0.00  750.00 750,00
© g T50.00 750.00 750100  750.00 TSO100  750.00  750.000 750.00 750.00 750.00 750.00  750.00
ato 750.00 750.00 750100 750.08 750108 750.00 750.000 750.00 756.00° 750.00 750.00  750.00
Lo 750.00 750.00 750100 750.00 750100 7S0.00  750.00¢ 750,00 750.00 750.00 750.00  750.00
010 750.00 750.00 750100 750.00 750100 750.00  750.000 750.00  750.00  V50.00 750.00  750.00
010 750.00 750.00 7SO0100  750.00 750100 730.00 750.00  7S0.00  7SO0.00 7S0.00  750.00  750.00
010 750.00 750.00 TSOI00 750,00 750100 YS0.00  YS0.00  750.00  750.00  750.00  750.00  750.00
o010 750.00  750.00 V50100 750.00 750160 7S0.00 750.00 7350.00 750.00 750.00 750.00 750.00
010 750.00 7S0.00 750100 750.00 7S0100  ¥SO.00  7S0.00 750.00 750.00 750.00 750.00 750.00
0t0 750.00 750.00 750100 750.00 ¥S0100 750.00 750.00 750.00 750.00 750.00 7S0.00 750.00
01o 7S0.00  750.00  7S0IDO TS0.00 730100 750.00  750.00  S0.00  TS0.00  7S0.00  7S0.00  750.00
atg 750.00 750.00 70100 750,00 750100 7S0.80 7S0.00 750.60 730.00 750.00 750.00 750,00
010 750.00  7S0.060 750100 750.00 750100 7%0.00 750.00 750.00  7S0.00  7%0.00 750.00 750.00
010 750.00 750.00 750100 750.00  7SQI00 750,00 7S0.00 750,00 750.00 750.00 7S0.00  7S0.00
0f0 750.00 750.00 YSOI00  7S0.00 750100 750.060 7VS0.00 V$0.00 YSO0.00 7S0.00 750.00 750.00
010 750.00 750.00 7S0100  750.00 730100 7SO0 ¥S0.00 7S0.00  750.00  ¥50.00 750.00  750.00
010 750.00 ¥50.00 750100 750.00 TS0100 7S0.00 750.00 730.60 750.00 750,00 750.00  750.00
10 750.00  750.00 7SO100 750.00 750100  750.00 750.00 750.00 V50.00 7$0.00 V50,00 750.00
010 750.00 730.00 750100 ¥50.00 730100 750.00 7YS0.00 7SO.00  ¥50.00 750.00 750.00 750.00
010 750.00 750.00 750100 7SO0.00  7S0100  750.00  750.00  YS0.00  730.00  750.00 750.00  750.00
0o 750.00 7S0.00 T7SO100  750.00 750100 ¥50.00  ¥S0.00  V50.00  750.00  750.00  750.00  750.00
010 750.00 750.00 7S0100  750.00 7SO100  750.00 750,00 7S0.00 750,00 750.00 7S0.00  7S0.00
010 750.00 750.00 7SOI00 750.00 7YSO100 7SO.00  750.00 VSQ.D0  7S0.00 7S0.00 ¥S0.00  ¥350.00

038~~~ -758:00- - - 758:89- - ~759168- - - 750:60- - - 75880 - - 758:60- - - 750:80- - - 758:88- - - 756,00~ - 750:00- - - 756:068- -- 75869
038-~--758:88---750:00- - - 758100 - - 750:80~ - - 750108~ - - 750:08- - - 758:08- - -758:80-- - 750:00- - -750:09-- - 758:89- - - 758:00
018----758:06- - -758:90-- - 756:08- - - 750:06- - - 750160~ - - 750:88-- - 758:00- - -750:08- - - 750:68-- - 750:60---758:88- - - 750:06

010 750.00 750.00 T50.00 750.00 730.00 7SO.00 VS0.00 750.00 750.00 750.00 7S50.00 750.00
o810 750.00  YSO.00 7SD.00  7S0.00 750.00 7$50.00 730,00 750.00 750.00 7S0.00 7S0.00 750.00
010 750.00 750,00 750.00 750.00 7S6.00 750.00 750.00 7S0.80 750.00 750,00 7S0.00 750.00
010 750,00 750,00 750,00 7YSO.00 750.00 750.00 750.00 7S0.00 750.00 V50.00 750.08 750.00
010 7S0.00  7S0.00 ¥$0.00 750.00 /38.00 7VS0.00 V50.00 750.00 750.00 750.00 7TS0.00 50.00
a10 750.00 750,00 730.00 Y50.00 7S0.00 750.00 750.00 750.00 750.00 750.00 750.00 750.00
oto 750.00 750,00 750.00 750.00 7S0.00 750.00 YSO.00 7S0.00 750.00 750.00 750,00 750.00
016 750.00 750,00 750,00 7S0.00 750.00 750.00 7%0.00 7S0.00 750.00 750.00 750.00 750.00
010 750.00  YS0.00  T7S0.00  750.00 730.00  750.00 7S0.00 750.00 7%50.0¢ 750.00 750.00 ¥$0.00
019 750.00 750,00 750,00 750.00 750,00 750.00 750.00 750.00 750.00 750.00 7S0.00 750.00
010 TS0.00 7S0.00 750.00  750.00 - ¥S0.00 750.00 750.00 750.00 750.00 750.00 750,06 750.00
010 750.00 750.00 750.00 750.00 730.00 750.00 750.00 750,00 750,00 750.00 VS0.80 750.00

010~ ~750:86-- - 759268+ - - 7$6:80- - ~750:80-- - 758:08- - - 759:00- - - 75066~ - - 759:60- - - 75880 - - 758:88- - - 750:80- - - 759: 69



452332825223

~4
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85.40 G§8----758:80---755:09---752:09---758:09- - -759:08- - - 75€.88- -~ 750:99- - - 75030~ - - 758:8¢- -~ 750:09-- - 758:60--- 79900
38,99 048~ - -~ TSB:2Q- - ~7IH;90-- - TERID8- - - T5B:83- - -TIOIRC- - - 730 2P~ -~ 751D -~ - TIG: DB~ - ~730: 30~ ~ - 759:00- - - 729: 98- - -759: 98
$1.78 oto 730.00  730.00 73100 T30.06  TSOI00  7S5G.00 FR0.00 TS0.B0 7S0.00 7SND.00  T30.00 750.00
8.57 010 3000 TI0.CO0 TIQIGR THR.00 THOIGQ TRC.0 TSRO0 TRO.OB .00 730.00  750.00 730.00
$7.36 010 730.00 75¢.00  TS0100  TS0.00  vS0IGD VS0.00  7S0.0 VsC.00 730,00 TR0.60 7S0.00  730.00
100.14 010 73000 7000 TIOIRG TSG.O0 TROMCGO  TRC.00 TRO.O0 V0.0 750.8G  7HN.00  TS0.00  THO.00
102.93 010 TIg.o0  TR0.00 730100 T5U.00  7R0NGO TIO.00 75G.00 VIO.00 7S0.80 7S0.00 7HG.000 7I0.00
105.72 010 730.00  756.00 790100 730.00 VHOIO0  750.00  vSO.00 750,00 THO.G0 #50.00  7S0.00  750.00
128,51 010 730,60 75G.00 T3OIGD  7SC.O0 TROROG  730.00  TS50.00  TRO.00  THO.00  750.00 750,80 750.00
Mm.x 010 750.00  T30.00 750100 73C.G0 730100 750.00 FSG.R0 7H0.00  TSC.G0 /50.00  750.€0 750.00
13.97 oto T30.00  736.00  TIIGH  750.0CC TIOIO0 TIO.00  TROL.O0 750,00 7SC.00 750.08 T50.00  750.00
116.6%5 010 T50.00  T3G.00 750160 TFSC.06 TSGIOG TS0.00  FSO.O00 50,00 FSC.AO TSO.GG VRO0.00 730.00
199.32 ()] THO.08 730.00  TROI00  750.00 TICINE---VIO:0D- - -THO:PE--~TE0:00---758:08- -~ 759166 - ~759:88---750:00
12¢2.00 010 750.00  TILL00 750100 730.00 750.00 750.00  7SO.G0 750.00 FSC.e0 30.06 730.00 750.00
124.75 010 750.00  70.60  T3QU00 TRR.00 7304#88---75Q:30---758:09---T38:28- - - 7S8:86---TSB:90-- - TE0:99---758:60
127.5¢0 010 756,60 730.G0  VI0I00 T50.00 750108 TIC.00 TSO.00 7S6.00 750.0¢  30.00 7S0.00 T30.00
130.23 010----738:288- - -758:89--- 750100 730.00  7BO409---758:00 - - 750:00--- 75600~ -T50:89---758:69- -~ 736.08- - - 759:82
153.00 010--~--750:8¢- -~ T5Q: @0~ - -759:00~~-75€; 09~~~ 750202~ -750:30- - - 750508+ - ~ #5100~ - - ¥50: 09- - - 750:09- -~ 750: 88~ - - 750:09



HEATINGS 02/12/83

HSORML 1
GROSE GRID
FINE GRID
DISTAMCE
i 1 58,27
2 2 39.40
3 3 60.5%
& 4 61.67
5 S 62,80
6 & &%.580
77 45.80
8 g 5780
LA 4 2,80
AL D] 71.80
1M 5 T2.60
12 12 5.3
3 13 74,51
% 16 74,81
% 9% 7551
% 16 75.41
LI ¥ .71
18 18 %41
P 9 78,539
0 20 75.69
21 21 76.91
o 2 7.8
2% 23 7.8
2% 24 77.74
o o] 77.81
2% 2% 8,91
FL 2 T8.%%
8 2 78.41
® ¥ 78.81
W 3 78.91
N »n .39
2 32 79.81
5 - .70
M 3% b
EL #0.10
¥ 38 80.30
37 37  B0.BD
38 38 81.20
» W 81.40
8 &0 817
&9 &% B2.20
42 42 #2.50
83 43 82.70
&% &4 &3.00
4% &3 a3.20
A5 & .70
47 &7 620
48 &3 84,50
A9 &9 8.70
30 30 55,20
%1 51 85.50
52 S2 &s.7m
53 i3 846,20
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DUS-REATINGS RUM FOR GE SPACE REACTIW (1984 BODEL),LSU,U5/24/87 19430337 0
i7.54.35 01-07-88
STEADY STATE TEMPERATURE DISTRIBUTION AFVER 0 ITERATIONS, YIXE = 0.0

14 19 14 17 % % 20 4] 22 23 24 25 28

1 1 1 1 H i f 1 1 1 1 1 1

1% 13 16 7 18 19 20 21 22 o3 24 e 26
20.60 29.5%0 2%.40 3.70 25,90 25.20 25.60 26.70 27.20 27,50 27.80 30.20 30.%0
crnrBaforronn LRy R By A R Ty R R I e L1 AR R -0t LR R T AR R R -y e L R FL AEREEES 3 EEEPERY - PY - N
0.0 0.6 0.0 0.0 0.0 2.9 0.0 8.0 0.0 0.0 9.0 0.0 6.0
¢.9 0.0 .0 2.0 0.9 0.9 0.0 0.0 .0 0.0 5.0 0.0 0.9
6.0 0.0 2.0 0.0 4.0 8.0 (X 4.8 ¢.¢ 6.0 0.2 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 9.0 0.0 9.0 750189

-~ 58288~ - 780200 - - TE@5 68~ « - FIQ2BG» < V5B 8O~ - FHO268 -~ - T50: 89+ ~ - FH8;86 - -~ 7S6: 89~ - - T5D: 08~ -~ V58168~ - - ¥59: 88 - - 78100
» - T3028R - - 75298~ - V5D 88~ ~ - TIO:HG- - ~T59:60-~ ~TEN:09 - - T0: 8D~ - - T50:80- - - 758589~ -~ 750:68~ - - 750:68- -~ 750:80- - - 758:69

730.00  T7S0.00  VI0.00 750.00  7R0.00  F50.00  V30.00  FS0.00  P50.00 730.00 730,00 TSN.00 7%50.00
e TSR 80~ ~ - TS 18- - ~TEN: 98- ~ -T2 BB - FRL BB~ ~TEO2 50 - - PSR-~ - THD 268~ ~ + TS0 28D » ~ 7582188 - ¥5D100- - 759289~ ~ - 750488
< T58 88 - - IR 08 - - VS04 09 - - 7588 ~ - TES B - - THB288- -~ TEH: 8% - ~THH1 08~ ~ - TED3 80~ - - 758,80~ - 150589~ - - 758:08- - -T59: 09
~e TSE: B0 -~ 750286 ~~ 78888~ - 758288 - - 75098 - - 758508~ - T55:99- - - T8 B0 - - V58,80 - - F39:08- - - V5808 - - ¥50: 08~ - - 750:08
-~ TSH58B - PR 88 - - FEB 08~ - V5089 - TSR BY- -~ TER DD - - - V5088~ - - THH:80-- - ¥55:89- - - S0 8- - - 750205 - - - 750288 - ~ - 750: 489

T5H.00  TR0.00  TSO.D0 TH0.00 E0.00  TRO.00  TH0.00  TI0.00 0 FS0.G60  7SQ.00  750.00  P50.00  750.00
75080 7%0.00 7000 7S0.00  7S0.00 VSO0 ¥S0.00 TSO.00 . 7S0.60  7ED.0C 750.00  7S0.00  7S0.G0
T50.00  TS0.00  P30.00  FSO.00  VHO.00 TS0.50  7S0.00  750.00 750.00 750,00 VSO.00  7S0.00  750.00
50.00 7$0.060 TS0.00 750.08 730,00 7S0.00 V0.0 THR.0C VS0.00  750.00  750.00  THO.00 7S0.00
060 TSO.00  750.00  7R0.0D TSO.00 YSO.00 FSO.00  7S0.00. 7%0.00  V50.00  750.00  7S0.00  750.00
0.0 750.00 TID.00 TSO.00 TS0.00 YOO.50 7S0.00  TRO.0D. PRC.00 THO.L00 YS0.00  7S0.00  7S0.00
50,00 TS0.00  TIO.00 TEO.00 VS0.0D  T30.00 0.0 THO.00.  ¥S0.00  TS0.00  PS0.00  7S0.00 750,00
TH0.00  TS0.00  VS0.00 YS0.00  TSN.00 Y080 VS0.00  YS0.00. 750.030  TH0.00  TIS0.00 YSDLO0 750.00
7000 TE0.00 0 TS0.00  THCLGO0 TS0.00 730.00  730.00 TH0.00 7R0.00  TS0.00  VS0.00  VS0.00 750,00
730.00  TSO.00 T30.00  7I0.00 0 30.00 750,00 YSO.00 YS0.60  TRO.00  7RO.00 750.00  FR0.00  ¥S0.00
740.00 730,00 YIB.0C  THG.00  YSC.00 TI0.00 THO.00 TBR.00 FR0.00  YS0.00  vS0.60  730.00 730.00
TH.00  TSO.G0 TRO.00 T30.00  7R0.00  7S0.00  TEO.00 TRO.00 YIO.DO 7R0.00 750.00 750,00 750188
7H0.00  B0.00  THO.00  THO.00  ¥50.00  7S0.00  7S0.00  VSO.6D  TB0.00 70,00 TRO.00  ¥S0.00 750100
730.00  TIN.00 0 TS0.00  TEOLQ  MH0.00 VOO0 THO.00  YSB.O0 VRO.00  VR0.00  TS0.0D VSO.00  7S0I00
¥50.50 730.00 MN.00 TROL00 YSO.O0 YSO.B0 7SO.00 7B0.00 730.00  VSOR89---VSE:06---¥50:56---750100
OO0 TRR.00  TSO0 TSO.00 TSO.RD TS0.00 730,00 FS0.00  ¥50.40  TH0i%0 8.0 T50108---759:80
7S0.00  TS0,00  TS0.00  TS0.00  YS0.00 YS0.00  TRO.00 FS0.50 TS0.00  7h0i00 f.¢ 780100 730.00
730.60  TS0.00 TI0.00  YS0.00  TSD.G0 7R0.0D  YS0.80 7S0.00  THO.00 7IOIG0 0.0 730100 7S0tes
0.0 THO.00 TSO.0 TS0.0C  YSO.00 7S0.0B TS0.00 THO.00  YS0.00  TEOIG0 6.9 50100 750100
750.00  7SO.00  TS0.00  7H50.00  750.00  TSO.00 ¥S6.00  TS0.00  7R0.BB TR0100 2.0 MO0 7SQI00
750,80 TS0.00  T30.00  TRO.00 YS0.00  YSO.00 750i68---758:80<-750:89-- -TSHI00 0.0 750100 750800
75000 MRD.00  TRO.G0  TS0.00  T7S0.00  TSO.00  IBOI00 0.0 750180~ - 758208~ - - 758600 -~ PEHI00  7SMI00
750.00 PS0.00  7EC.00  TIO.00  TSO.90  7B0.00  PSOIND 0.9 750100 750168~ --758:00---788:00- - - Y$0100
750.00 750,00 TSO.00  TS0.00  730.00  750.00 730100 0.9 TSOID0  TSOIO0  THO.G0  TH0.00 750188
7S0.80  TI0.80 TS0.00  TRO.00  THO.00  TSO.00  FS0I00 0.0 TSOI00  TSOK00  7S0.00 7S0.00 750100
= T8 -~ TRB GG~ - FER B - - TG4 BB -~ 750288 - TR0 - - THBIOO 0.0 TSOIO0  VS0I0D  7S0.00 ¥HO.00  TSOI00
~-TSD180~ - - 759 B+ - THG 180 - ~T5D286 - - 7RO B0~ - - 508G~ - - THO BB~ - -T50:89---750500  THOI00  ¥50.60 750.00 750100

© TEG 3B - - FEB:B6- - - 75080~ - 750288~ - 7SO BB- - - TG 88 » ~THBuG8 - - - TSH2 00~~~ TS 80~~~ TIQIG0  730.00  730.00 750100

76080 7S0.050  MS6.00 750,80 7S0.00  TH6.00  7SE.00  TH0.00  TS0.00  THUI8e---758:80---VS8:80---758400
750,00 750,00 78000 TSO.00  TI0.G0 0 PS0.00  ¥50.00  TH.00  7S0.00  YS0100  TS0IR8---¥54:88---758:80
750,00 TS0.00  7HO.0D TS0 TR0.00  TSO.60  TS0188---YS0:86---7%0:99---75HI08 730100 ¥50.00  ¥sS0:98
7SO.00  YS0.00  TSO.G0 WSRO0 TSO.00  PSO.OD  YSOIBD  TS0I8%---73B:e---T56:88---7TH8100  7S0.00 750100
750,00 7R0.00  FS0.00  T50.00  VH0.00  TH0.D0 TSOIOD  MI0IK TSR.00 YSO1B8---TH0:86---750:8€---750100
50,60 TS0.00  YS0.08  150.00  730.00  FS6.00  ¥SOI0O  TSOIG0  PS0.D8 730100 780.00 7S0.00  7S0.00
YEOLD0  TSO.00 750,00 TSH,00  TS0I6H---¥S@:58---798100  THOIM  730.00  TSDIO0 VS0.60  VS0.00 7S0.00
756,08 730,00 YS0.00  7S0.00  TSOING  7S0188---798.82.--THOI00  TIN.00  TSOI0G  730.00 750.00  750.00
C7E0.00 7SO0 TS0.00  7B0.00  TSOI00  VSBI00  PSDEGE--VSO.B---TSE:86---75UI00  VS0.00 750.00  7IN.00
750.00  7R0.00  YS0IZ0---YS0:38---7E0300 FI0I00  THOIGE  TSO.00  7HD.0C YSO.00 Y50.00  750.00  750.00
78060 000 TSOIG0  7SDIS6---TSA:88---TSOI00  TSOI00  FHO.00  TS0.00  TS0.00  YS0.00  YSO0.00  750.00
750,00 7S0.00  YSOIO0  THOI00  TSUESD.--7%8x8B---78188- - T50:89-- - V501 08- -~ V50208~ - - 750,86~~~ 756:98- - -759:80

TSR HO - -~ TER BB~ TEDIRR- - - TEOI B -~ TSBIBS - - - THD2 B~~~ VS99 -~ 7EB: 80 -~ - 750200 - - V5089~ - - 75800~ - -V50:00- - - 750: 68



54
5%

57
58
59

61

63

d25228

114

83,60 --T50:88- - -750:08- -~ 75608~ -750:088- - - 759109~ - ~750:0D- - - 738188~~~ 750:09- - - 750:80- - - 750:00- - -750:60- - - 750:96- - - 759: 08
88,99 --758:90---750:60---756:80- - -750:80- - -750:80- - ~750: 89~ - 750180~ ~ - 756160~ - - 750260 - - - 750108~ - - 750,80« - 750: 00~~~ 758106

.78
.57
$7.36
100. 14
102.53
105.72
108.53
111.30
113.¢97
116.65
119.32
122.00
124.73
127.50

730.00 730.90  750.00  TS0.00  730.00  VS0.00
750.00 750.00 750,00 7S0.00  750.00  750.00
750,00 730.00  750.00 750.00  750.00  750.00
750.00 730.00 730.00 750.00 730.00 730.00
750.00  7S0.00  T30.00  ¥50.00  750.00  730.00
750.00  750.00 750.00 T50.00 750.80 750,00
730.00 730,00 750.00 7S0.00 750.00  750.00
750.00 730,00 750.00 T7S0.00 750.00 7H0.00
730.60 730.00 750.00 7R0.00  730.00 750,00
750,00 T30.00 750.00 7S6.060 750.00  730.00

750.00
750.00
730.00
750.00
750.00
750.00
730.00
736.00
730.00
730,00

750.00 730.00
750.00 750.00
750.00 750.00
750.00 750.00
756.00  730.00
750.00 750.00
750.00  750.00
750.00 750.00
750.00 750.00
750.00  750.00

750.00
750,00
750,00
750,00
750.00
730.00
730,00
750.00
750.00
730.00

750.00
750.00
750.00
730.00
750.00
750.00
730.00
750.00
730.00
730.00

750.00
750.00
750.00
750.00
730.00
750.00
730.00
730.00
750.00
750.00

750.00
750.00
750.00
750.00
750.00
750.00
750.00
750.00
750,00
750.00

--7508:88---750:90- - - 758:688- - ~758:69--- 75008 - - 759:88-- - 758:08- - -750:89- - - 759:86-- - 750:80- - - 750580 - - 750:00- - - 730: 06
730,00 TS0.00  730.00 750.00  7I0.00 TH0.00  73Q.00  TSO.00  730.00  7S0.00  750.00  750.00
--T59:68---758:80---750:88- - - 758:80- - - 755:80- - - 750:08-- - 750:08- - - 750:09---759:88-- - T56:80- - - 750:80- - - 750:06- - ~756:00
750880- -~ 759:80- --758:88-~-758:09
130.25 --T50:00---750:88---790:88--~750:80---759:06- - - 75896+ - - V58160 - - 756:608- - -759:82--- 756100  750.00 750.00
133.0G --T$9:989- --750:88---75€:88- - - 750:60- - 75088~ - - 758:00-- - 758:88- - -756:00-- - 750:00- - -759:66- - - 750:80---750:80- -~ 758160

750.00 730.00 TE0.00 TSO.00  THO.00  750.00

750.00

750.00  750.00

730.00

50180



HEATINGS 02/12/83

NSORNL S
GROSS GRID
FINE GRID
DISTANCE
LI | 58.27
2 2 59.40
3 3 60.53
4 4 61,67
$ § 62.80
6 6 3.8
v 7 £3.80
B 8 67.80
¢ 9 &9.80
1 10 n.»0
"o R.40
12 12 74,31
i3 13 74.51
1% 14 74.81
15 18 5.5
6 16 5.4
17 17 ™.
18 18 .14
19 19 78.5%
0 20 T6.61
A3 745.91
2 22 T7.3%
FA &1 T7.61:
26 24 n.n
2% 8 77.81
% 26 78.11
& 78.5%
3 B 8.8
2% 2 78.81
30 3 7N
M n .50
xR MHH
3 33 79.70
% % ™.80
3 3 £0.10
% 3 80.50
114 80.80
38 38 81.20
% 3 81.40
40 &0 81,70
1 A 82.20
42 42 82.30
43 43 s2.71
L ) 83.00
45 45 a.20
&b 48 83.70
& 47 84.20
a8 48 8,50
49 49 8.70
50 S0 85.20
51 5t 85.50
52 s2
53 53
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COS-HEATINGS RUN FOR GE SPACE REACTOR (1984 MODEL);LSU,09/24/87

1BW3033, O
17.54.3% 01-07-32
STEADY STATE TEMPERATURE DISTRISUTION AFTER Q ITERATIONS, VIME « (.0

27 28 29 30 n 32 3 34 35 36 37 38 39

i ! 1 i H H i i I 1 ] i !

27 28 9 30 3 32 33 34 35 34 3T 38 39
30.80 33.20 33.50 33.80 35.30 35.40 35.90 37.4% w.n 38.01 38.27 38.57 38.87
seeo@oBo-onnn L H A 8B enan BrBoemaan Gr8ecceneBrBecraoBiBrovancBiBoen e nBiBeceoacBBenn - TEOIBN- -~ 75808
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 750100 750.00
0.0 2.0 0.0 0.0 2.0 750100 --758:88---V58:08- - - 758:80- - -758:88~ - - 750:88---TSO100  750.00
0.0 0.0 0.0 0.0 0.0 750100 750.00  750.00 750109---758:08---758:88---790100  750.00

-~ 78608 - - 75080 - - 758 B0 - - ~THE:8€- - - 75000 --7ROIOL  750.00
750.00  750.00 750186 -758:86---750:00 - 7581 I8 - - 759,68~ - - 75180~ - - 750400
~~¥58:08---750:80---758100 7S0.00 750.00 7S0.00 7H0.00 750.00 750.00
750.00 750.00 750,00 7%0.060 750,00 7H0.00 ¥50.00 750.00 750.00

750.00

750100 TS0.00  YSO.00  YSOI00  750.00
TS0.00  750.00 750100  750.00
750.00 750.00 750100  7%0.00
730.00 730,00 70100 750.00

750588~ - 759:80- - 75008~ - ~750:00- - - 7546~~~ 758580 -~ TS0:00- - -758: 00 - - ¥59:80- - - 75008~ -S@:80---TSB100 75000
750508~ 750:00- - 75800~ - - 7S@: 00 - - TS6: 98- » - 750480+ - - 7SO 80- ~ - 7S0:00- - - TS S~ - - 7S9.:80- ~ - 7S8: B8~ - - 750109~ - - 750:89
-~ 758500~ - 750:80- - - 7S04 B9~ - - TS0 188- - - 755168~ + 750108~ - - 759180+ - 759188+~ ~TS1 80+ - > 75089 -~ 758:80 -~ 750186+~ - 758:89
~=T56:08« <~ 758188~ - - 750200~ - - 756190 - 758500~ - - Y561 80- - - 750109~ - - 7585DG- - - 75618+ ~ - 75006~ - - 75600~~~ 758: 00~ - - 73809

750.00 750,00 750.00 VS0.00 7S0.00 TS0.00  750.00 750.00 750100 0.0 750108---750:00- - -750:68
750.00  750.00  750.00 750.00  750.00 - P50.00 750.08 7S50.00 756100 0.0 750100 7S0189---758:80
750.00  750.00 750,00 VS0.00  7S0.00 | 750198---758:00---750:80~--VSOI00 0.0 TSO100 750100  750.00
750.00 750,00 YS0.00  7S0.00  750.00 - 750100 0.0 TS0188- - -758:8H- -~ 750:80---798400  7S0(00  750.00
750.00 750.00 750.00 750.00  750.00 750100 0.0 TS0L00  750160---758:00---759:88--- 758100 7S0.00
750.00 7S0.00 7%0.00 750.00 750.00 ¢ 7HG100 0.0 TS0I100  TS0I00  TSO0.00  TS0.00  750188---750180
750.00  750.00 750180---758:00---758:88- 750100 0.0 750100 750100 750.00  750.0D  7S0100  YSO100
50.00 750,00  TS0I00 0.0 75088 --7$9:88- - - 750:99---7SOI00 750100 750.00  VR0.00  TSOI00  7I0400
750.00 750.00 V50100 8.0 7S0100 7503884 -758:88---756508---TSOI00  TS0.00 7H0.00  TS0I00 750100
750.00 750.00 750100 a.0 750100 - TSO100  730.00  7S0.00 750188---758:80---¥58:88---750100 750100
750.00 750.00 756100 8.0 750100 © VS0100 750,00  7SD.00 750100 750180---789:80---750:88---759i00
-~ 758:08---759:00- - 758100 0.0 TSO10N0 . 750100 75000  7HO.DD TSOL00  YSOI00  VS0.00  7S0i86---758:00
0.0 750108 -~ 759: 80+ - 758190 ~-75BIC0  THOI00  TH0.00 7S50.00  YSQOI00  7S0I00 7H0.00  TSOI00  7S0.00
0.8 7SOI00  750199-~-750:80---759:6D---TSOI00  750.06 750.00 750100 7SOI00  F50.00  YS0100  750.00

8.0 50100 75@101) 750.00 750.00  TS0186---750:98---758:86---75H100  VS0100 VSO.D0  VSOI00  750.00
--750:08---780100 750100 750.00  750.00 730100 0.0 0.0 0.0 750100  TH0.00  ?H0I00  750.00

750.00 750,00 7SOIDD  7S0.00  750.00 - 750100 7S0186---759:80---758:80---750100 750.00  FHO100 7RO

.80
~~7%0:00---750:06-- 799100  750.00 750.00 ' V50100 TSOI00  750.00  7S50168---750:88---788:88---750100  750.00
T50.00 TS6.00  TSDI88---758:08---758:86---750100  TS0100 750.00 750100 7I0.00 750.0D  7S0100  750.00
750.00 7S0.00 7SOID0  750168---758:88---758:89---750100 7S0.00 750100 750.00 V50.00 V010D 50.00
750,00  7S0.00  7SOI00  7S0100  7S0.00  TS0106---7%8:00---7%0:08---VS8100  750.00 7SO.0D  YSOH00  750.00
750,00 7SG.00  7S0I00  7SOt00  ¥SO.00  TSOUOO  VS0.00  7S0.00  Y50.00  750.00 730.00  ?S0I100 750.00
750.00 750.00 7SOID0  7SOI00  730.00 70100 Y50.00  TS0.00  750.00  VS0.00  7S0.00 Y5000 750.00
-~ 750108~ - -750:08---TS6100 750100 7S0.00 V50100 ¥50.00 ¥50.00 750,00 7S0.00 750.00  VS0100  750.00
750190- - - 75000~ --750:00---750100 750,00 . 7SOIDG  750.00 7S0.00 V50.00  7HO.00 - 7S0.00  YSOG0  750.00
750100 TSO.00  7S0.00  7S0.00  790.00 0 7SOI00  750.00  7%0.00  YSQ.00  ¥50.00  TH0.00  7S0L00 730.00
750100 750.00 7350.00  750.00 ¥S0.00  TH0100 750,00 VSO.00  7B0.00 750.6C  7S0.00 730100 ¥50.00
TS0100 750,00 7SOL0O---750:86---750:08---758500 7S0.00  7S0.00 7S0.00 7I0.60  VS0.0D  VS0100  7%0.00
750100  PSO.00  7SOI00  7SC.O0  750.00 . TS0.00  750.00 . 750.00  7HO.00  THO.00  V50.00 750100 7S0.00
--750400 750.00 750100  750.00 750.00 750.00 750.00 730,00 VS0.080 750.00 . ?S0.00 0100 750.00
~«750:08---759:00---758100  750.00 750.00° VS0.00 VS0.00 7S0.00 7S0.00  750.00  VEH.00  TEOINO  rSO.00
750.00 7S0.00 750.00 7S0.00 750.00. VS0.00 7S0.00  750.00  750.00  750.00 . YS0.00  YS0180  750.00
750.00 7S0.00 7S0.00 730,00 750.00 750.00 750.00  750.00  750.00  750.00  VS0.00 730100 750.00
750.00 750.00 750.00 750.00 7S0.00 750.00 750.00 750,00 750,00 750,00 ¥S0.00 750100  750.00
7SO.00  750.00 750.00 750.00 V50.00 730.00 750.00 750,00 7S0.00 7HO.G0 - VS0.00  7SO100  7$0.00
7$0.00 750.00 730.00 TS0.00 750,00 750.00  750.00  ¥50.00  YS0.00  7V0.00 0 7E0.00  YSO100 750,00
750.00 750,00 750.00 YS0.00 7S0.00 750.00  VS0.00 750.00 750.00 750.00 750.00 7S0IB0  750.00
750,00  TS0.00  TS0.00 750.00 750.00  VS0.00 750.00 7S0.00  ¥50.00  VS0.00  750.00 750100 750.00
750.00 750.00 750.00 750.00 750.00 730.00 730.08 750.00

750,00  750.00 | 7S0.00 750100 750,00

25.70 --750:89- - -750:98- - 75B:08- - - T58:89- - 758506~ - ~ 758108~ - - Y50 00~ - - TS0 00 - - 758208 - - 759:60- ~ - 758: 89+ -~ 750189 - - 750 :89
85.20 - ~758:80- -~ 759:68---750:00- - - 750560 - - 750:80- - - 750:08- - - 75000~ - - 75089~ - - 750588~ - - 7S8: 8- - - 750:08- -~ 750: 08~ - - 750: 0
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3
9

HHEBRARGRERLTEER

54
57
b
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B5. A0 -7 BB -- TR0 00 - 7080 - - 730208 - - - 7TE 08 - - P58~ - T30 00 - - P50 DB~ - F59189- - 73880 - - T50:68- - - 758:29- -~ 750:80

88.9% -~ 75069~ 750: 65~ - 75

9i.78

o557

§7.34
103,14
162,93
10%.7¢
105,51
111,32
113.97
114,45
119,32
122.CC
125.73
127.52
132,485

v50.40  TI0.D
VG0 7000
THLT0 TIO.LD
7.0 Tie.00
750, 750.00
T3.30  TS0.040
730.00  TI0.00
e 7se.se
730,80 TEC.UD

F50.00
[
o000
TE0.50
70,00
730,00
750,09
730,00
738,00
750,00

=~ VSRR - - VIR B0 - ~ 70D 0D

720.00  TIn.On

730,00

- FTRBB - - TIO=BE - - D100
-~ 758:99- - - 750:08- - - 73RE00

--750: 98- -T50:38- -~
133,80 -~

730.00  750.00

T30.00  750.00

.60 753.00
790.00  730.00
732,00 750.00
7IN.00 730,00
750.00  TI0.Q
730.00  TIC.G0

3C.0C TIC.On
730.60  730.00

738585~~~ TI020- -

TIC0G TIE.00
7000 TS0.60
TEO.OC  TIC.OD

-759:88-- - FIE: - -~ TROIOD
P I TARF A YPTOUNT N SRR 1 PO 3 NORE XY S N SOV I NSRS RERI 1 U I DR N I N 1

730.00  750.06C
Bo.00  TI0.60
730.00  750.0C
730.80 730.00
V50.00  750.00
o0.00  750.00
TR0 TR0.00
Ba. 00 758.00
738.08  7505.00
0.0 730.00

THY 1§D~ - - 739290 -

8.0 750,00
30.00  750.00

0.0

3006
750.00
730,00
750.00
730.09
730,00
TSE.M
750.00
V3G 0
750.00

78880~ -

730,60
73E.00

0.0

750.00
730,00
756.00
730.C0
750.00
750.20
V50,50
730.90
750.50
TI.0D

750.00
750,00
756.00
730.00
750.560
7EC.09
75608
0.5
506,00
730.00

730.30 730,00 750,00
70189~ -~ 73889~ -~ ¥58:02~--730:99- - -750:90
TEOERD- - - 792:82~ - - 750:09- - - TREI00

0.0

0.0
0.0

169~~~ TE8:88 - - PS8 DR~ ~ 75T D~ - - 750108 -~ - PSO89~ - ~7SB2 20 - - 750599~ - - 750: 38~ - T58:8

30
759298 --TS8: 8- - - TS0 80 - -TRE-0D- -

T58:50
750,08 T50.00 750,00
TS0.08 750.09  730.00
50,46 TS3.00 730.00
750.00 750,00 TS0.00
750,00 ¥35.60 750.9¢
730.00 750.60 7I0.0C
$30.00  TIN00 TH0.00
T0.00  750.00 730.00
7E0.00  TH0.00 730.00
730.00  750.20  730.00
752:09
750.00  730.00
0.0 0.0 0.0
3.0 0.0 0.0



HEATINGS 02/12733

BOS-REATIMGS RUK FOR GF SPACE REACTOR (1985 MODEL);USU,09/24/87

1

17

3 AVERATIONS, TIME » 0.0

HIoR¥. Y
STEADY STATE TEHPERATURE OISTRIBUTION AFTER
GROSS GAID 40 &1 42 43 Wb 45 Pes 67
H 1 § H i 7 f i
FINE GRID %0 41 82 83 ab 45 46 &7

DISTAMCE 37,23 3043 42.52  45.40 43,49 5125  53.80  54.36
11 SB.2T --7SOIRR- - -TSERB- -~ aPifecnne- Bi@onnn -7 DR T P T EE 11
Z 2 940 7EGIOD  TROIO0 0.9 5.0 0.0 0.9 6.0 010
3 03 68.53  TSOIO0  TSOIN0 0.0 0.6 9.0 ©.0 .0 010
4 & 61.67 YSDIOD  TSOIDD 5.0 9.0 8.0 © 0.2 .0 0ip
5§ 62.80 TSOIB0  7S0I00 0.0 0.0 0.0 0.0 0.0 010
6 & BR.ED  TSHIDG  TSOIN 0.0 0.9 8.0 8.0 2.0 010
7 7 4580 TS0I00 750100 8.0 0.8 0.0 0.9 0.0 010
3 8 &7.80 TSOI00  7SDI00 6.0 0.0 0.0 0.0 0.0 010
P 9 6980 TIDIOO  TSDI00 0.9 0.0 .0 8.0 0.0 216
0 10 71.80 --7SHIG0  TSO1O0 6.0 9.0 9.0 0.0 0.9 810
91 41 7R.60 --VSRIOD  TS0100 0.0 8.0 0.0 0.0 8.0 010
12 92 7431 --TERIBn  TSOI0O 0.0 0.0 6.0 0.0 2.0 010
1313 74,51 --7SEIBO  7H0I0N 0.0 0.0 0.0 2.0 6.0 010
% 14 T6.B1 -~TH@L00  TSHI00 0.0 o0 0.0 0.0 0.0 510
1% 4% 75.31 TSOI00  FSOIN0 0.0 2.0 8.0 9.0 0.0 010
16 16 75.4% 750100 TS0M00 2.0 .0 0.0 8.0 2.0 010
1797 ™LA 70100 TSOIN 0.0 0.0 0.0 8.0 0.0 n10
18 18 75.17 --TS0I00  YSOLG0 9.0 9.0 8.0 5.0 2.0 010
19 TE.S1 TSOIN0  7S0100 9.0 0,0 0.0 2.9 2.0 01D
20 2 7681 TIOIND 758100 0.0 ¢.0 0.0 9.6 ¢.0 030
29 2% 7A.97  TSOI00  TSOU00 8.0 0.9 2.0 2.0 0.0 010
T oM 7.3 TS0I0D 7EGIOO 0.0 0.8 8.0 6.0 9.0 610
oz TE.81 TSOING YS0100 0.0 2.0 6.0 9.0 8.0 010
W24 YTLFE 7SRNG TIONO00 8.0 5.0 0.9 0.6 6.0 610
2502 TRy TLiod mSmied 2.0 0.5 9.0 .0 0.8 019
26 28 TH.AY TSDIGC  TS0I0D 6.0 8.0 0.0 0.0 2.0 a1p
¥ TE.3T TSDICA TEBIOD 0.0 0.0 0.9 0.8 0.0 230
A 28 TH.SY 7SOIO0  TSOIN0 0.9 6.0 8.0 0.0 5.0 216
® W 7R.31 TS0I00  YSO150 2.0 9.0 8.0 6.9 0.0 o1
30 30 78.91  7S0100  TS0100 5.0 8.0 0.5 0.0 8.0 610
3131 .M TSOIOD  TSOIN0 0.9 0.0 0.2 2.0 6.0 010
32 32 79.81 YSOIDG 730000 8.9 8.0 5.0 8.9 0.0 010
I O3 TO.TD TSOINE 30100 0.0 0.0 8.0 8.0 2.6 810
% 3% T9.80  YSDI0O 750100 6.0 0.0 3.0 8.0 0.0 010
35 35 8010 750100 7S0M00 8.0 0.0 0.0 6.0 a0 810
36 S5 B0.50  TSOIO0 750100 0.0 8.0 0.0 8.0 3.0 019
37 37 80.80 , TSOLB0 730100 9.0 0.0 0.9 0.0 0.8 010
38 38 at,20 . TSOIOD  7SOIO0 8.6 0.0 8.9 0.0 0.0 810
3 O3 8140 0 750100 7SO100 2.0 5.0 2.0 0.0 2.0 010
40 D BI.7D -IBOIO0  TSDIOG 0.0 0.0 0.0 8.0 8.0 010
41 &1 BR2.20  TSOIGOD  TS0IRO 0.0 6.0 9.0 2.0 9.9 o1
42 A2 B0 TS0I0% 750100 0.0 0.9 0.0 0.0 0.0 810
43 53 B2.YD  TSQIOOD 750160 0.6 0.0 6.0 9.0 2.0 D10
4 k4 83,80 TSOION 750100 8.0 0.0 0.0 0.0 0.9 010
35 45 AT20  7SDIOC  TSO100 0.0 0.0 0.0 0.0 5.0 015
4 46 63,70 TS0IB0 750100 9.0 5.0 0. 8.0 .0 61D
&7 47 84.20 750100 TS0100 2.0 0.0 0.9 8.0 0.6 010
48 48 B30 TSOIGO  TSOI00 0.0 0.0 8.0 .0 0.0 210
@ 49 BLYD TSOIO0 730100 0.0 0.0 0.0 0.9 8.9 o010
S0 S0 85.20  7S0I00  7SOI00 0.5 8.0 0.0 9.0 8.0 010
$1 51 #5.50 750100 756000 0.0 2.0 0.0 0.0 0.0 o1
S2 53 2%.70 --TSRIOD  TIOI00 0.0 8.0 0.0 6.0 8.0 510
55 53 86.20 --7S9I00  TH0I08---750;06-- -75B:B8--- 754100 2.0 0.0 010

18M3033/
17.54.3%

G

01-07-83
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54 BS.40 --750:00---759:80---TS0:9¢---750:90- - - 758100 0.0
55 B899 --738:08---750:08---750:00---75€106- -~ 758100- - - 750100
56 91.T8  TH0.00 TI0.00 730,00
7 94,57 750.00 750.00 750,00
8 97.36 730.00 750.00 7S0.00
39 100.14 T50.00 T50.00 750,00
60  102.83 750.00 750.00 7S0.00
61 105.72 750,00 7S50.00 750.00
108.51 750,00 750.00 750.00
43 111,30  750.00 7SC.00 7S0.00
113.97 750.00 TS0.00 750,00

6% 116,45 730.00 T730.00

0.0 010

0.0 010
750196-~-750100 750100 0.0 010
750.00  7S0100 750100 0.0 010
750,00 750100 730180-~-758100 010
750.00  7501€9---756100 750100 010
750.00 750.00 730100 750100 010
730.00 730.00 750100 750109---759100
750.00 750.00 750190---T50100 730100
730,00 750188---T58:99- 758100 730100

750180---758100 750198~~~ 750:80--- 759100

66 119,32 -~ 750:00---758:00---TI0100  TS0108---FS9100 0.0
87 122,00 TS0.00  750100---750:80--- 752100 0.0

68 124.75 --750:00---7S€I00 0.0 6.0 0.0
& 12750 0.0 0.0 0.0 0.0 0.0
% 130.2%5 6.0 0.0 0.0 0.0 0.0
LA < N T R Y R I N 8:8

0.0
0.0
0.0
0.0

TEMPERATURES OM SUMBERED BOUNDARIES

THE MAXIMM TEMPERATURE

HAX. TEWP, APPEARS AT NODES

BOLNDARY MUMBER TERPERATURE
1 0.0
2 0.0
3 0.0
ELAPSED CPU TIME i3 0.0 EECOMD
1§ = 7.500000+02
. 1 2
[] 7
1 12
14 17
21 22
26 27
31 32
3% 37
&1 42
46 &7

THE NINQ(MM TEMPERATURE

MIN, TEWE  APPEARS AT HODES

18 - 7.300000402

1

]
1"
14
a
26
3
b
41
6

H

7
12
17
22
27
32
37
42
47

s

3

[
i3
18
23
28
LL]
38
(> ]
48

3

8
13
18
23
k2
33
38
43
48

TS0180---758100  T50386---730100

{+-0.1 PERCENT)

(*-0.1 PERCENT)

0.0
0.0
0.0
0.0
0.0
g.0

L4
1%
19

I

&b
4“9

14
19

PRI

4
4

010
010
oo
010
010
g

10
13
20
28
30
35
&0
&5
50

10
15
20
2%
30
35
40
435
50
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QEGIN THE STEADY STATE CALCULATIONS

NUMRER OF EXTRAPOLATION
LTERATIONS CONVERGENCE NOOE TEMPERATURE FACTOR
- 2.094960-02 165 T.739280+402 ~1.357260+01
10 9.68B84D-0% 54 8. 047570402 1.379920+01
15 8.350930-03 - 8.25843D+02 3.41454p400
20 1.152500-02 (3] 8. 44684080+D2 5, 763950400

BETA REDUCED YO 1.800

waene TABLE 63 MUST BE EVALUATED FOR  8,47359743D+02
THE VALUE OF THE FUNCTION WILL 8€ &.2756000000-02 FOR ALL ARGUMENTS GREATER THAY 8.000000000+02

o] 3.802760-03 126 8.39965D402 ~4.910090-01
5680 +5.201320-12 403 8.455860+02 1. 200430401
EXTRAPOLATION
65685 1.467940-12 1063 841371002 4.970680+01
8690 1.310510-12 1063 B.413710e02 4.,684130+401
9% 1.1863%- 12 1063 8.413710+02 &.947220+01
700 ~1.083590~12 3 4.194300+02 -4 .94999D-01
4705 «1.0129%D-12 3 $.194300+02 7.470830+01
EXTRAPOLATIOM

THE WMUMBER OF ITERATIONS BETUEEN YEMPERATURE DEPENDENT PARAMETER EVALUATIONS
HAS BEEM SET YO 1 AFTER 4707 ITERATIONS
6710 +1,470070-12 2802 9.815950+02 2.796460+01

6715 =1, 149230-12 2602 5.815950+02 3.013300+01
6720 -1.001320-12 2602 5.815950+02 3.633080+01

. . : . .

- . .

. ’

. . °

. M *

. - . " M

° . . . M

. .

" . . .

- . N . .



HEATINGS 027127
HSORML Y

GROSE GRID

FI¥E GRID

DISTANCE

1 1 58,27
2 2 59.40
3 3 40,53
L& 4 61.67
5 S 62.50
6 6 6350
1T 7 65.8¢0
5 8 67.20
9 9 &9.80
10 10 71.50
1"on 72.8¢
12 12 74.31
13 13 7851
1% % 74.81
15 13 75.3%
16 ¢ 75.41
17 17 3.7
18 12 6.5
19 9 78.51
0 29 76.61
21 78.9%
2 22 7.3
3 B3 77.61
26 24 7.7
3 7.8
2 26 78,114
2Fr &7 78.51
28 I8 78.61
I 76.81
30 38 78.%1
3N .31
32 32 79.61
3% 33 .70
L 3t 9.8
35 55 80.10
M X 80.50
37 37 50.80
3 la 81.20
¥ 39 81.40
&0 &0 81.70
41 4 B2.20
62 42 A2.50
&3 43 82.70
L 83,00
45 43 a3.20
b 4L .70
&7 &7 8.20
LU ) 85,5¢
49 40 24.7C
S0 S0 33.20
A2 85.50
52 52 83.70
53 33 26.20

1

4

1
-8.01

01€--

010
010
010
010

120

DOS-HEATINGS RUM FOR GE 3PACE SEACTOR (1904 MODEL);LSU,09/26/87

STEADY STATE TEMPERATUREZ ODISTRIZUTION

2 3 4 5
1 1 1 1
2 3 4 5
0.01 1.50 3.00 4.90
LREd -TT: AE R R 0:8-uvn-- €:0------ 9:0------
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

1843033/ 0

18.18.18 01-07-88

AFTER 6721 iVERATIONS, TINE = 0,0

6 7 ] 9 10 11 12 13

1 1 4 1 I ! 1 1

[ 7 8 9 10 n 12 13
5.40 7.62 9.63 11.65 13.67 15.48 17.70 19.30
0:8------ 8:0------ 8:8-~---- 0:8------8;8------9:Q------0:08------8:8-
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 a.a 6.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

010+~ --£80: 47~ - -BB2: 24~ - -BT0: 41 - - - BFF: 25 --BF6:86 - -BT1 :46- - -85, 29~ - - $57233- - -54 7197 - -BE7:32- - -B25:56- - -815:55

010

019----877:28---877:82---A76119  B75.%0
249 14 058,29 848105 845.67 844
010----857:84---857:53---83633F 834,17

B72id2-~-8567: 98- - -RE1:4D- - -850 96~ - -844:81--- B4 59---B22:87---813:85

131 839.5%  853.52 846,12 A37.40 827.50 B816.52 307.02

B32i93- - -DaBsks---BA2:74---B3S:FR---A27:62--~B18:35---308:0%---799: 19

018----B44;25---B43:91-- -842:88-- -849:58- - - B3P 56-- -B35:39- - -A%30: (2. - - B23: 70~ - - 816517 -~ -207: 42~ - - 798: 13- - -789:97

OED-~--2443528---B43,92---M2: 8- - -BA0:60- - ~RAF¥4M- - - B35 241 - - -AF82 (5~ - -P2B+ ¥2. - -816:28- - - 097

165+~ -TR8:14---79C

010---- 845597~ -845:62---B44240  £462.20  BL1193---B37:8E- O30 Th- - ~825242- - - 818185~~~ BDP: 72 - - B89:52- - -7PE. 04
a10 34%.96  845.50 804158 $42.27  B&IIYY B3A.9T  B34.T4 32%.47  BIBLO7  BIO.YY BOD.L62  792.80
010 245.85  B45.51  AMLA151 B42.20 841103 £36.89 831.67 325.38 818.06 B09.8% 8O0.7Z 7.9
Gi0 343.59 B845.25 044127 Be1.96 840178  BI4.45  A3i.45 825,20 A17.95 AR0P.TY  B00.G0  793.15
ato 24332 24319 844121 B41.90 840172 B34.59 BR1.33  525.15 817,52 2.77  200.80  793.%7
ato 863,30 B44.97 265100 841,49  B6DI151  B34.38  AX1.20 826.99 B17.79 BG9.49  BOD.7Y 793.23
(V1] 544,57 B4.66  BA3IGT 84136 B4D119  A34.00  A30.91 824,73 817.58  809.55 800,73 793.26
010 044,59 844,27  B4LIIT0 841,00 B3IOINZ  A35.771  AR,38 826,43 BIT.34 BOP.IT BO0.&  793.26
010 BL4.30  BAA.1T 243121 240.90  B3PITS  835.62 830,49 824.36 817.27 A09.37 BGD.6Y  T93.85
010 B4 10 43,87  BA2I1 840,61 A39IA4 833,33 B30.22  824.11  B17.07 &GV.16  800.51  793.21
010 BT BA3LAS  BA214D  840.20 B39103 834,94 829.85 823.78 816.77 RGB.95  0800.36 T93.15
o10 B43.4% 863,13 242117 839,85 83AIVY AZ4.446  A29.57 B23.51  B16.55 BOA.TS 800,23 793.G8
010 B43.34 863.02 B4210% BIVD.FT  AISIS1 836,546  BID.AT  A23.4%  B16.47 803,49 200.19  793.04
o10 B3.26 842,971 BL1195 839,67 838150 B34.44  B29.37  821.%4  816.39 K6B.42  80D.14  T93.03
010 D621 862,59 B51153 B3935 838119 AB4.13 RIP.0V 823.07  B16.16  B08.4T 200,00 792.95
010 BAZ.AE 862,16 247121 B38.93 837i77 833.73 BIA.TI  A22.72 B15.3% 30817 7M.80  T792.82
o10 842,33 842.06 BAII10 838,82 AS7iA7  A33.63 BZB.61 822.84 B15.77 BOB.1G TYV.75  T92.78
010 852,17 861,85 540189 a38.62 ABTIA?  A33.46  B2B.4X  ARZ.4%  B15.6%  BOT.OT  TID.65 797N
010 842.056 84Y.T4  BAOITY  B38.52 AR7IS?  B33.% A28.%%  A22.38  B815.5¢ G3T7.90  799.60 792.48
010 5.66 BAY.34 BADIZD A38.12 B3SIGE 332.97 B827.98 822.0% B15.26  BOT.44 YV9.39 T92.53
010 81,37 BA1.05  BA0IIC B37.84 838570 B32.49 B27F.7R  821.30 815.02 84T.4% 0.3 .4
010 B47.28 #40.98 340101 B37.75  A%6141  A32.41  B27.44  B2i.73  B814.95 8GT.39 7.8 792,37
010 851.719  840.87 836192 B3T.64  AXSI52 A32.52 27.56  B21.6%  B14.88 LO7.3F T99.13 792.33
010 840.92  #L0.60 AIPISS  837.40 H3AI26  832.27 827.32 B21.43  814.67 BOV.14  TOB.97  792.20
010 $60.5% 840,28 BIPII3  B3I7.08 835194 E31.97  B2F.03 82115 B14.4%  806.9%  798.77  792.03
010 840.37  860.C5 AIRI0  A36.B4  83ISITI  831.76 B26.82 R20.9% 814,23 826.7%  TR8.62  791.9D

016~~~ -B4G; 12+ - -559:7B- - -AAMRRL - - - 83460 --BEE1ET- - -8B 50~ - -B26:58- - -B20; 72~ - -814 101 - - - BB 153+~ - 798343 - - 799373
048 -~ - 5293 T8+ 629171~ - -A29284 - -829:37 - --820: k- - 42D 22~ -6285 95 - - 628159 - - 628128~ - -4275 7%~ - -627:39- - -627:13
018 -~ -$29: T3~ - -629: 78~ - - 62025k + - AZ9:59- ~ 62075k~ - - 629122~ - -628:93 - - 828555 - - - 628: 28 - -~ 627: 79~ - -627:38- - -627512

010
oie
010
ot0
019
GIo
oro
010
(11}
010
010
010

629,69  629.67 629.60 A29.47 AD.40 629,18 623.89 628,55  628.16 427.7H 627.34  627.07
429,85  429.643 A29.37  629.43  629.37 625.16  623.85  425.51 628,12  627.71  627.30  627.0M
42042 629.60 429,54  429.40  629.34  62%.11 628,83 A2D.48 625.09 627.68  627.26 626,97
629,57  629.55 629.4% 429.36 429,29 629.07 623.78 828.6% 628.05 ARF.4F  A27.20 625.98
429,54 629.52  AZ9.46  A29.33  629.26 429.0%  623.75  $28.4D  62B.01 627.59 427.16 626.85
625,45 629.43  A29.37  629.24  629.38 628,95  623.86 62B.32  A27.92 62T7.50 627,05 626.7%
620.37  629.35 A29.29 £29.15 629.09 G28.85 423,57 628.23 627.B3 ART.40  AD6.94  626.55
429,39 £29.29 A22.23  629.10 6290.06  £28.8%  A23.32 42B.18 627.73 627.34 426.86  626.48
629.28  629.26 AZ9.20  429.07 620.00 62B.TR  A28.49 828.1%  627.74  827.30 626.82 626.40
629,20 62918 £29.92 628,99 626.92 628.70 628.41 42B.0¢ 627.86 627.21 426,70 628.2

625,15 429.13  629.07 628,94 420.88  42B.45 A23.35  £28.01 627.61 427.9% 42484 626,16
629.13 429,10 429,04 42R.9% AZB.83  628.62 628.3%  A27.9n  A27.57 427.12 4246.80 261

Di8----579:28---629:04- - -628:58- - -528: 84~ - -628: 78~ - - 628135 - - - 628126 -~ 62778~ - ~627:50- - -627 103+ < -526:59- - -425:98



rER

4%

JYBRER

84,40
28,99
$1.78
96,57

7.3
100.14

102.93
108.72
106,51
191,30
113.97
116.6%

119.32.

122.00
124.7%
127.59
130.25
133.00

121

Ok~~~ -629:0h-~-529:82~- -428:98 - - - 52883 -~ ~628: 76~ - -628:53- - 628224 - - -42T 8% -~ -H2T 248 - -B27 01~ ~-624:4B---425:95
058~ <623:99- - - 62387~ - S22 9B~ - -622: TH- - - 6RLNBA- - -822:31 - - - 624182~ - <8247 19~ - ~628:38- - -899:34-- 847295~ ~615:44

010
010
010
819
010
010
210
019
010
010
o1g
010
ai0
810

616.91
$11.19
605 .88
§01.21
597.19
593.75
$90.85
588.4%
588.54
585.02
583.79
58203
582.18
%81.39

616.87
S11.07
&05.81
501,17
397.14
93,71
590.82
588.42
586.53
584.99
583.76
582.814
saz.08
581.%8

816175
£10394
5051867
401103
5971014
593158
590171
588132
586144
384192
383170
582175
582103
581183

068~~~ 56136++~ 584529 --581124
018~ --+580:26---584 19~ -588 24558105 ~5845 00 -SB: 83~ - - 580:62- - 588,38~ - 589:85- - 57973+ - -§791 37~ - -5 79:87

&16.49
810,83

405.35

600,74
596,71
593.3%

500.486

568,10
586.25
584.75
583.55
$82.62
581.91
581,43
581,44

6161346 &£15.28  #15.22  814.36  813.26 611.85 61003 408.12
610148 &09.93  BA0V.1B 608.21 605.98  B0S.4F 40355 60173
S0SI20 A04.82 803.86 SD2.B5 601.62 400,12 S9B.I2  $96.65
BO0IS6  §99.99  599.26  S9B.29  SPT.IR 5RS.TY 394.10  592.43
596157  596.03  $95.33 594,45 593,30 592.14  590.70  589.43
593118 592.69 50R.05 591,26 590.3% 589.22 S87.97 585.88
590134 S89.91 58934 388,64 587.82 G06.86 S85.79 3B4.B6
SB8IOD  387.62 387.12  S86.51 585.79 584.97 584,06 5B3.2%
SA6196 585,82  S85.39 584,86 S5BA.264  SB3.53  582.74  582.06
$8A367 584.37 384,00 3R3.5%  S85.00 582,39 381.71  S81.13
583348~ -S85: 2R- - 58289 - -582:49- - 582383 ~589:58- - -580:91- - - 58842
582.386 582,34 582.06 $81.49 981.28 - 5BO.&2 580.32 S579.89
381986 - -5B9:88--- 584348~ --589:89---5B8: 78 --588: 32~ - -§79: 88~ -579:58
581138 381,19 580.96 580.47 580.35 . 3r9.08 579.59 579.2%
581109~ ~588:92 - ~5BD; 70- - -588:43~ - 5802 43~ -879: TP - - SPP:d2- - -§79192



HEATINGS 02/12/83
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DOS-HEATINGS RUN FOR GE SPACE REACTOR (1984 MODEL);L3U,09/24/87

13430337 0

WSORMLY 18.18.18  01-07-83
STEADY STATE TEMPERATURE DISTRIBUTION AFVER 6721 ITERATIONS, TIME » 0.0
GROSE GRID 14 15 1% 17 3 114 20 21 22 23 24 25 24
1 1 ! 1 i 1 1 1 1 1 1 I 1
FIME GRID 1% 15 16 177 18 19 wn 2% 22 24 2% 4 26

DISTARCE  20.60 21,90 23.40 23,70 24,90 25,20 26.40 26,76 27.20 27.50 27.80  30.20  30.50
A | 88,27 ---<B2@--r--- §:8-0-c0- @:8-nenae Q:8--coen D:8ercnen 0:@------ 8s@-v--an 13 EEEERTS 2:6--ccv- L7 EEEE T Q:8--ccn- 9:8-v---- 9:8-
2 2 59.40 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0
3 3 80,53 0.0 0.0 0.8 0.0 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
& & 887 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.¢ 0.0 0.0 0.0
s 5 &M 0.0 0.0 0.0 0.0 0.0 0.0 0.C 0.0 0.0 0.0 0.0 0.0  7i4il9
& 6  43.80 --B87:0%-~-TPB:87 - TRAOU- -« PBE 143~ TPhsBh-- - TTR127- ~- PB4~ - THB182- - - TG4 2B - -~ TS 1215 - T4B: 48 - - 722143~ - 718150
7T 65.30 --BOAAR-~- 795176 - TBA NG - THRST - - < FTB1 83 - - TTOSE - - - PEO1 27 < - VST - - - TEB 18- - - TIH2 Wb - - FAT150- - - TRE 6% - TRV TR
8 8 47.30 TPB.S7 TR0.45  TBO.OT  TT7.90  788.96 THA.A%  IST.13 TS4.48  7S0.36 748,05 TS.53  724.8% 7224
® 9 69.80 --TONST- - TRB2IG- - TBaFZ T4 - -TEB 276~ - - P61 163 - 7SB180 - - - 750188 -~ P& 71 98- - - V4585 - - T4 2258 - - FR4 1 4 - -~ 7211 BY
10 10 71.80 -~782497-~-T75:6h--T68:81 -~ 745580 -~ 7572849~ - TS5 T3- - - V4B 07~ - T892+ - - V42288 - - F40:89- - - 738: 98- - 722, 75 - - - 726 7§
"N 1 F2.80 --783106- -~ TIS168 - ~TAO1BE~ - TE5104- -~ T5T164- - TEG1 TV~~~ ThB: 42~ - ~T453 18-~ ~ 742290~ - 74Q2 94~ ~ - 73B: 98- -~ 722: 84~ - - 720: 77
12 12 P431 - 785195~ -T78:98 -~ 770155 - - 748383~ - P61 7B~ -« 750197~ - 722860 - < THB2 TR - PAT 154 - 2 - T452 88~~~ T63 54T - - F27: 80 - - 725: 79
13 13 751 TBA.12 T8 770.86  T89.13 742,13 7460.34 733,001 751,13 TAT.OT  T46.05  TE.12  TR6.29 TR6. D9
%o A8 TBA.3%  TIV.AB PPI.26 TE9.54  T62.43 760,85  7S3.SP  THILT3 74B.59  7L6.68  Ték.76 79,00 72T.0
15 15 7531 TR&.6S  TI9.90  T74.B3  TI0.47  TA3.40  761.66 756,52  7S2.68  T40.58  Tiv.69 745,78 730,14 T723.16
15 16 75.41 786.69 TT9.97 77194  TT0.29  T63.5% 761,81 TS6.T0  T52.B7  Th9.77  PA7.88  745.98  730.35- 728,39
17 17 75.71 TR6.81  T80.I8  772.25  77U.62  763.98 762,27 TES.23 753,62  7O0.36  T4B.46  THA.57 731,00 729.04
18 18 T4.11  7BS.S6  THOLY  TT2.43  FTI.06  T&4.53 742,85  755.94 TSA.14 TSI.0B  749.22 74733 7IN.85 729.39
19 19 7631 T87.02 780,60 T72.98  TTI.43 745,07  TA3 A3 754,45 75487 751.83  749.97  748.09 73248 730.49
20 20 76.51 TB7.0& 730.6% TTI.OF 77N.52  T765.20 Te3. 37 754.83  T5.06 752,02  TS0.16  748.27 732,89 730.39
21 21 7691 TAT.O7 TAO.TA  TTR.IY TTILYD TAB.AD TALL0V 737,38 T55.82  TS2.3%  7S0.72 748,83 733,81 731.47
22 22 Y731 TER.0D 7090 7T3.A2 7T 16 TaG.%h  Te4.59 T8, 7S4.42 5.0 TSI.49 749,55  73AL38 732.28
3283 1.4 TBT.09 TB0.98  Y73.83 772,38 786,56 7E5.03  YSB.TP  TST.OT  TS4.05  MB2A0 T50.07  7R5.07 733.06
2 2% TITV TET.OB 78100 773.90  TT2.46  TE4.67 7E5.18  TSP.00 737.31  TS4.39 THR.31 7S0.2%6  YiS.31 73MS2
BB OTI.eY TEI.0B 78103 1306 T72.54  768.80  745.33  799.23  THP.55  754.56  752.%6  VR0.40  735.54  TIAL42
26 26 B TBY.OG TBVLO8  TTR.NS TT2.7P 767.20  TAS.TS  759.03  TS8.32  755.40  753.29 TS0.83 73413 735187
W 27 7831 BP0 TBILNG TIAL39 TTS.05 TEV.TS 78,39 PADLOS  TSP.50  T56.9%  TE4185---759:38---736:43---734E08
28 28 7881 TRADD  TBILIS 77466 77312 TAT.BS TG54 781,21 TSP.8Y  TIV.AS TSS109 0.0  A31146---631:66
9 TE.3Y 786,96  7BI.16  T7AB4  T3.24 T6M.12 74684 THILT3  TR0.42  TS8.46  TSTITR 0.0 A3116% 431.84
30 3D TE.HT B9 TBILIT 7799 TYR.I0 TAB.24 T899 761,99 T80.71  TSA.&Y  7SAEINS 0.0 6311844 631145
3t 3V 79.31  TB.AS  TRYLI7 TARLTS TTRLS2  TA8.72 74757 7830 T8I.TZ 760.10  TSHITS 0.0 431159 431140
32 32 .81 TBE.77  TBILIS  TTA.BS  VVI.B4 TS9.03 747,98 7S3.80  TE2.18  TAD.48 760111 0.0 631147 431154
33 32 79.70 TRE.75  TBI.I&  T7A.AY  TT3.E8  TE9.14  TEB.AC  T8AIRR~--762:22---T60149---74B11Y 0.0 6311446 631151
3% 34 79.30 TRA.TZ TEI.A3 VRALBR FUI.T1 T&0.24  TAB.2R  TeAIHh 0.0 630152-+-435:83---430:57---431137 631149
35 035 20.10 788,82 781090 774.93  TTI.TE 750,40  TSR.56 74145 0.0 430131 430152---439:57---631:35- - 631349
35 3% BD.50 785.49 TBI.OD 774.9%  TTI.A2  TER.TC  TER.BF  TesIsR 0.0 630143 430145  630.51 431,27 431137
37 37 B0.30 TH6.38  TA0.9Y  TIALO0  TTR.TY  TERLTT 768,97 TESIBN 0.0 630132 630135 4£30.46 631,19 631122
38 38 B1.20 --TB6:22--7BG:TT- - FFAL T~ - TTB:60- - - T69:71- - - 768154 - - - 756187 0.0 430108 430114 430.32 631,10 631112
39 39 81.60 --A27s01-- 627284827134~ - 42Tk - - -£27: 98- 628295~ -£28:99---629:27---6271R6 630105  £30.27 A31.07 431108
&0 40 B1.T0 --627 88827183 627188~ 627243 < - A2T 397> = -62Bs 14~ - - 428297 - 620225 - 4204 7R~ - - 629195 530,19  A31.03 431104
A1 A1 B2.20 62593 A26.04 42733 A27.33  427.87 628.04  £20.83 629,10 629.53  62017é---438:02---430,89- - 631101
42 A2 82,50 626.87 428.86 427,14 627.2% A27.T8 42794 A28.88  429.01 529.41 62DI52  593iR4---537:58---586:49
43 43 B2.70 42681 626,79 A27.0T7  627.17 A27.71  427.87  A2BiS5---62B:9B---429:39---420148 593137 587.58 584144
4 46 E3.00  A26.72 626,48 A26.%%  A2T.0L 627,60  AZT.TS 628129  SUSU92---594:7B---594:29---593i35 S87.63 586175
48 43 B3.20 4A26.65 620.5F 626.B4  6256.9% B27.51 427.48  AZRIIG 595116 394,81  $94134---593;72---587:47---506123
b 46 B3.TOU  A26.47 626,34 626.55 626,47 S27.2B  627.4T 6ZTISR 595169 595.27 INGITE 594,18 587T.82 587,01
47 A7 55.20 A26.26 426,06 625.19 626.33  627180---A27:38---627186 507101 594,19  S9SI51 594,77  387.99 SAT.i7
AR A8 84,30 428,92 A25.BL 425.9R 426.%1 426176 SDLITE---468B:77---59BIS7 596,92 SDSI103  595.186 588.09 587.25
49 40 R4.70  A26.0% A25.40 625.70  625.97 425166  GOALBS  ADDIAT---599:26---597:37---556138 505.43 588.15  587.29
SO SO 85.20 625,81 625.20 A26197---825:69---626151 604108  40VIA3  600.%3 598,31 397.18  506.09 538,30 587.40
S1 51 B5.50 4A25.68 425.06 A26117  AI7I9---610:39---80T156 020121 400.39 598,80 S97.6Y  SOu.ié 388,38 587.45
$2 852 85.70  625.50 626.87 A23180 17137 61047(---488:39---4602159--484124---599110- - -597:88- - - 594 TO- - -8B 4358747
S5 33 B5.20 -~825:4%---624:58---821196- - -61PI44- - 641159~ -£89: 81+ - -£83:56- - -482:07- - -599:88- - -59B:50- - -597:24- - -585;52-- 58752



TITEIESRERZE
TISESERRER
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(1)
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BE,40 +-625338-- 624745 - -A21 V5~ - 819148~ -£19:59- - < 609:81-- 1403158~ -602: 87~ - -599:B88- - -598:59- - - 597 24 - - -588:52---587:852

B8O - -644:80-- 612189 - - 50900 --$0B: 18- - - 484185 - - < 583101 - - 59882~ - -SW:”- -~596:40---595: 10+ 504241~ - 586263 - 58S 7%

91.78  406.35 404.Y8 801.14 600.50 597.69 596.97 593.9% 593.20 $91.93  5P1.17  590.41 584.36  583.5%

94,57 400,02 S98.10 S95.42 595.09 592.90 592.33 590.00 5B9.41 538.41 3B7.81 587.21 582.33 581,73

P7.36 0 WSS RS0 591,43 591,00 S589.22 SAB.75  SBA.B0  SBA.4Y  5BS.81  585.13  SAL.64  S8O.TD  580.21
10014 591,53 589.93 588,20 587,85 386.38 5BS.00 S8L.47 584.08 SEN.43  SAN.04  582.84 S79.43  579.03
102,05 588.32 547.13 S85.49 SB5.39 584.17 SA3.88 S82.40 582.28 SBL.7S  S81.43  S5BY.10 37848 S7B.NS
105.72 S85.9¢ SBA.9¢ SEB.T3  SA3.4B 582,486 S5H2.21 581.16 580.90 5B80.46 580.19 S79.9% S5r.V7 577.%0
108.51  S84.06 SEN.21  582.20 581.99 581.14 $80.9%  580.06 SVO.84 579.48  S¥9.26 SM.03 577,25 S77.03
111,30 582,58 581.87 581.02 580.84 58D.14 579.96 S7D.23  579.05 SYS.YA  S5TB.56 57887 576.B9 37670
113,97 S81.48  580.38 580.15  380.01 STO.41 ST9.26  S7B.8L  STB.AY 57B.23  S7B.08  STT.92  SP6.66 576
116.65 580.43 580.12 57W.50 5790.38 SYA.8T 578.74 S78.22 STB.09 SYY.AY  SYT.7A STT.61 STE.58 S76.6R
119,32 -~579:99- - -579:55- - - 57918+ - -S7B192- - -S7BcAP- - -STB138- - 5729 - - 577288~ - -577:65 - - 377154 - - -577:43- - - 578:53- - -576:42
122,00 S79.52 S79.15  STELTD  STA.6Y  S7B.24  SVB.AS STY.78  SYT.68  ST7.53  SUT.4k BTT.34 576,59 576,49
128,75 <-SP9: 49 -STOBE- - -5T148- - - ST dh- - 578109~ - -SPW:02- - -SPT P~ -STT 62~ - - STV AP~ - STV 142~ -$7T:34 - - $P62 71 -- - 574264
127.50 S78.97 S70.49 S7B.38 SVB.29 STB.03  SYT.08  SYV.70  S77.83  SY7.S2  ST7Vik4---57V:39---8765:BB---574:81
130,25 --STB186- - -STB:48---STB: 34 -~ -STB1 28+ - -STB102- - -STT1 96~ - -STV: 74+ -~ STT 188~ -5FF:59- - -SVFI54  377.49  ST7.10 577485
183,00 ~-578:88---578258---578:30-~-5T8324-- -578:83- - -STT A7 -~ STV 78 - STV 273~ -5YT:66- - - STV 161 -~ -STT: 57~ - -S77:34- -~ 577133
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NEATRIRGH 02/£92/83 DOS-HEATINGS RN FOR GT SPACE RTACTOR (1984 MODEL);LSU,09/24/87 1843038/ O
MRORAY 18.18.186 01-07-38
STEADY STATE TENPERATURE DISTRIBUTION AFTER 6721 ITERATIONS, TIME = 0.0
ZROSS GRID 27 28 29 30 n 32 33 34 35 36 37 38 39
1 1 1 1 1 1 1 1 1 1 I ! 1
FIXE GRID 27 28 29 30 n 32 XX X 35 38 37 18 »
DISTANTE 30.80 33.20 33.50 33.80 35.30 35.40 35.90 37.41 37.7% 38.61 .27 38.57 38.87
1 1 3B.27 ----@:@rooc@:@ oo DeBr oo s0:8 r nen B0y e e B0 e e B e e 858 o2 B7@ e n 203D~ 41D Dh- - -6§9:83
2 2 59.40 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 c.0 0.0 0.8 a20i99  620.80
3 3 £0.53 0.0 0.0 8.0 0.0 0.0 E4EIEL - 648320~~~ 538259 - -635:89 - - -£33:05-- -638:33~--E2647D 624,79
& 4 61.67 0.0 0.0 5.0 0.0 0.0 660127 648,90 440,36 63MIBL---§33:85---A33:47---670191  6258.39
5 5 8280 --Fi3:75-- 6525~ -A5F,D5 - -AB6:68- - -486: 26 - ~HE0ITD  AST.EB 44444 S621D5  A39.41  637.11 634144 631,76
6 & A3.80  TIS.4  EUD.TE  GO0IS0---4RTiED---GA0:THo o A4S R2---AAT - - -EA8: 5145160  &42.87  &40.45  A3TIAS 634,85
T 7 £5.80 --7i8:35---496:33-- 603140 490,44 67S.EZ  6T2.6T7 469,52 A55.11  B52.25  B40.40 844.53  &410n 641,22
8 8 67.30  Ti9.62 £0B.6R  £95.02  40R.35  &TD.G3  &77.26 47658 441,27 658.53  435.8%  653.51 650130 £48.07
9 82.80 --FORAT - TOOAT-~~408:30---4P03 98- - - ABA BB 4B 1 72 - HTP B~ - 84T 154~ 8887 97- - -£A2:RE - - -460: T4~ - 558135 455.93
10 33 T1.80 --748:88--- 702322~ T802 97 = 4785 13~ - 48T 194 <485 : 70~ ~ARA;00- - - 474102~ ~ 472 13- -676:26- - -£48: 69~ - -$86197- - 685227
1"

1" T€.50 --FIB:s T3 --TP2: 8-~ -TRO: V5~ ~69D 8B~ < ~ABF25D- = ~&BF 15T~~~ 4B 5F -~ < 6Th 288~ 6T 14~~~ 676 123~ - ~448: 58~ - ~£44: 70~ - - 644158

12 iz 7431 --TRE:TB--- V87384 -785:58 -~ TO3:45 - - ~692:45- - - 901 R4 > ~4BTF 2 VB - - 674287~ -4TDIOT- - - 485+ 70- - - £89:96-- - 585.04-- - 548:48
13 1 74.51  72.28 T0D.23 TOG.1D T0L.O05  &93.32  4P0.9T  ABB.27  675.39 674128 0.0 633326~ 63X 244~ - 63489
AL E TR.BT  TR5.22 709,10 TOV.03  TUA.VS &94.42  491.83  488.99  &7F.19 476154 0.0 433107 A33121---£33:46
L I ) T3.31 T26.99  Ti0.56  TDS.E0 TOO.A3  £90.TD E04IBD--~489:23---67E: 05 - -4¥F1ES 0.0 832114 432195 432,07
LI F 5.4 7266 710.88 TOR.7P TGO, TZ &97.10 495032 0.0 631378 ~-633:7B---631:82---631193 831198 431,77
17 17 .71 7eR.08 0 TINLIS TO9.83 TOT.32 699.52  &9TIG 0.0 631177  631877---634:73---631:71---431150  630.89
LLIRT ] 78.11 72793 TI3.GR  FiD.B1 TOD.42  &97.TH 499145 0.0 63177 635173 B831.67  631.5Z2  &31119---429194
w9 76.31  T2.71  Ti6.346  TiZiZ2---TOB:0N---7€0:20---499180 0.0 631183 439180 631.72 A31.63 431187 622178

2 T6.61  TI2B.32 Tis.Te Ti3i4é 0.0 A32199- - -4F2:09- - ~632:67-- 631186 831i81 431,76  631.67 831162 621126
ar 21 7691 TID.40  TIS.VD Ti51%4 0.0 432010 A324CP- - -632:68---431:89---63NB6 631,78 631.76  &3NTY 617109

22 22 TF.3N 7RSS Ti6.54  TISIN0 0.0 A32111 4321710 A32.09 431,93 639859---634:81---434:77---631075 611161
a0 7.1 730,17 Ti6.BR  TIRISE 0.0 AS2112 632111 632.iC  631.36 437195  4O0F4R---AD0 K3 --402142---604150
24 .71 --¥32:2%---F16:84---F83139 0.0 632112 A32112  432.10  4£39.57 63196 S0DI3F  600.TL  GO2ART---695:39
&3 77.81 0.0 AF2879-~-A32x48---AR23 14432893 432112 A32.11  AX1.93 431197 600118  S00.55  40NMI95 604,40
2% 8.1 0.0 632110 A3ZE99~--A32;12---432:4%---432112  A32.11 432,60  A3NPD 3UBID4 599.23  A00128 40078
&r 76.51 c.0 432707 632148 A32.11  832.74  AB2§913---632:11---432.09- 432100 395193 594.35 597129 593.32

78,81 --439:149---63R2i05 432108 ARZ.11 A32.%14 43203 0.0 0.0 0.0 S24184  SPS.49 539814P  597.54
T8.87  a31.4°  632.04 AR207 632,10 B32.14 432114 5BA343---587:49---389:90---392114  S$93.67 524387 595.88
TB.97 --834:40---432:84---AXZI07  632.10 432,36 A32114 524131 SA7. 14 S8BIFZ---599:37---592:87---594100  595.07
T9.31 431,48  AZ2.42  AR2I8D---A32:90---4372:34---432194  B5A3IVS  584.%0  BETISY1 589,18 590.22 591121 592.0M
.81 A31.4% A32.50 452iG71  SBTIOV---582:23--~%B2:A44---883R4KX 385,87 SMHITE  S5BT.T2  S88.4F  5BOIIF 589.87
TP.70  &31.42 432,00 AR2I01  SCUI9T  $BR.21  SA2161---583:24---533:69---586141 S587.28 587.95 320145 589.20
TI.ER &340 AMLLPP A32100  SBIIPS  SB2.iB SP2156 S5A3.i0  $85.33 SMA.03  535.80 587.42 SOBI06  583.54
50,10 A31.S8  &31.78 531190 SAIIZ9  $M2.02 S$H2120 582.32 SB4.41 584.91  3BR.LD S5853.83 386127 S25.60
80,50 ~-630:5%---4%0F7-- 830498 5BIITT  S81.44 SEUITY A9 52310 SAX.38 523.46  S58Y.87 584106 SRA.19
80,80  SRAIAR---SER:09---5B4:7D---SMI184 581,33 SS1I137  581.44  5B2.08 SBE.22  5B2.35 582.43 SA2I4B 582.46
81.20 584145 389.95  381.T 581.50 520,87 SB0I75  S80.70 3BO.7Y  520.59 580.85 SID.5M 580146 580.%9
P @ 81,40  SAA3DT SBY.9Y 3B1.A5  SM1.41 530.33  SADIL2 SZ0.32 SBB.GT 379.P4 IVY.E2 STR.ED VWIS ST
40 40 81,70  THAISS  SBT.AR  SBYISE.--SA.T6H---5ER:29---STPIPY STR.T4 STD.02 578.82 SFR.&0  S78.38  STEI0Y  577.74
LIS ] 82.26 S3SIOS  S81,67 SMNMZP  S8Q.92  579.32 S79.03  578.74 STT.¥&  SF7.02  376.86 576.31 575187 575.38
42 42 #2.50 --SE5242  S31.55  SAV1iZ2  SA0.TY SVE.04 57A.4%  578.14  ST6.40 STS.9T  3PS.33 573.12 574180 574.04
&Y &3 82.70 --505:4T-- -84 446---SMVI0T  S5B).54 578.32 378.13 377.74 575.76 575.30 574,81 574.35 573179 573.18
bt A4 3.0 58%.%8 SR1,32  582.27 580.33 SYB.G3  S577.5¢  SFF.i4 STA.8%  ST4.3Y 57375 573.23  57zibi 571.93
45 45 &3.20 383.0n S®1.22 52047 530.16 S77.71\ SF7.22  ST6.Té 57e.23 S73.4 S73.08  572.51  57iid46  STI.3
5 44 B3.7¢ 3842 S95.94 580,346 STY.T4  ST6.90  S5TE.32 575,75 ST S5T2.11 S5Ti.ei 570.79  5V0IOF 569.23
A7 &7 86,20  SBA3A SBOLAR 579.3%  ST9.3D STE.09 S7B.4E STR.TS SVILZP STUL&E S6R.A2 569.17  5£8133  347.46
A8 A8 850 SRALAT SBO.44 STR.FE STY.OR ST5.41 STALSZ STR.22  570.42  SED.80  BAR.PE 568,35 B67INY 5866.4%
9 &9 B5.7C  586.47  $80.30  S79.37 S7TB.85 S75.J0 57A.%8  5¥3.83  S70.08  86R.20 368.4T  367.65 S&SITF 545,89
30 3¢ 2530 586.59 ST.O4  S7R.97  STR.IP  S574.53  573.7% 872,65 SAR.AT  S4T.9F  SA7.06 564,25 BASIZR 564,23
51 5 §5.30 S8A.5%  3P9.TS  STVR.¥E 5T8.12 574,08 S7I.DE  572.43  S4B.95  SE7.23  Te6.2F  565.45  5AL14e 563.42
52 32 85.70 --S84:84h---SFP 44~ STOTT---SFF:93---57B2 V8-~ ~FFRs P4~ 5P 09~ -F87 145 - - BARL: 75 - - 545,00 - 845304 - -BE3103- - 542288
53 33 25,20 - -385:84+ 579225 57137~ STT:hB---SFF: 08 --SF22AF---571: 26~ 546:40- - -558:42- - -S44:43---563:75---562:77---561:88
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p 1)
57

59

$E8

23%8

125

84,40 ~-SB8:54~ 5725 - ~570:3H- - ~5TF14B - BTF 1 0h - 5T (- ~5F1 228~ - -586:59 58561 - -~ 58882~~~ 563 P~ -~ 582571~ 561266

88.99 ~-BBAxBL-~-5PB: V-~ -STT: 28~ -5TH:45- - -572:33~--S71558---57A47- -~ 566248~ - -565 153 -~ 564277~

?1.78

w57

$7.38
10094
102.93
105.72
108.31
111.30
113.97
116.8%

119.32 - -576:30--

122.00

582,88
581.12
.M
578.63
577.83
5r7.23
576.81
576.52
578,35
$76.28

376.40

577.08
576.32
5.7
578,44
575.22
$7%.10
575.0%
375.05
575.91
$75.23

$75.63

575.36
57572
57531
575.05
57% .91
§74.88
576.83
574.87
574.9%
575.10

$75.56

124.75 --576:56---578:9%---375188

127.50 -~576:7%---576:24---574119

~564202-~-563:16---562:29

575.65 572,91 S71.40  SP0.70  567.20  %84.50 565.81  545.21 564,52 3&3.83
$75.13  572.20 STI.AS  STI.05  S588.21 S5A7.66  SE7.11 586,63 66,090  $45.55
$76.83  ST2.66  FTILOE 5TI.32 U89.26  SHB.B0  568.3Y  S67.99  967.386  967.14
$76.66 3T2.7A 57236 5T1.99 570,17 569.82 S69.47  369.17  S4B.86 368,50
574.890 573.03 S72.73  S72.43  STD.96  STO.67  SVD.IP SVD.16  S49.89 S40.62
$74.58 S75.31 3TR.06  ST2.81  37I.41 SVILZB 579.1%  370.%%  SY0.76 570.52
57682 573.%6 573.56 5735 372,186 STIL9T  S71.Y8 571.42 57143 57N.25
$T6.67  ST3.81  573.66  S73.47  S72.63  S72.46  STR.A0 ST2.07 372.01 571.8
574.8Y 574,05 SUR.OD0 573.76 SFR.0%  BYR.8% 5P BB AN 5YR.4P 57238
576.97 574.32 5764.19 574.06 5TX.&3  573.30  373.1B S7I.OV ST2.95  S72.82
BT TTYEEES To E5 1 EEES ¥4 PO VAERS YOSTURRRL Y2 L YRR TZPT S EERS T2 P1. - R Y2 S 5 SRR 2 £7 ¥ EREE- 1.5 PY. T EEEE T4 P X RERS 148744
575.47  S75.01  S¥6.91 574,82 5TL.X5 876.2%  G74.15 576.06 57306 573.86
575.81 575,46  57S.40  575.33  575.02  STAUD6---5VA:88---574:79-~-574:T2---574:67
578.13 575,89  S75185---575:¥7---578:55-- 575154 0.0 0.0 0.0 0.0
0.0 6.0 0.0 0.0 0.0 0.0 0.0

130.2% ~-578:96- - -5P6142~--STB13F - -S76:33~ -~ 57420~ - -578120

133.00
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HEATINGS 02712/83

NE0RNL1
STEADY STATE TERPERATURE DISTRIBUTION AFTER 4721 ITVERATIONS, TIME = 0,0

GROSS GRID 40 41 42 43 [ 45 &6 &7

! 1 ! I I ! 1 !

FI¥E GXID &0 41 42 63 [ 45 &8 47
DISTAUCE 39.23 39.43 42.52 45.40 48.69 51.25 53.50 56.36

LI | $8.27 --619143-- 415348~ 0:0------ 0:0----c- 9:8----n- 8:8-e---- €:8--nu- 010
2 2 $9.40 820121 620118 0.0 0.0 0.0 0.0 0.0 010
3 3 60.5F 622148 422143 0.0 0.0 0.0 0.0 0.0 oto
L & 61,67 623136 425138 0.0 0.0 0.0 0.0 0.0 010
s 5 A2.80 428132 428148 0.0 0.0 0.0 0.0 0.0 010
& 6 83.80  A31146 431140 0.0 0.0 0.0 0.0 0.0 010
7 7 &65.B0 A37IT6  &3TI70 0.0 0.0 9.0 0.0 0.0 010
8 8 6T7.80 444178 SAKITO 0.0 0.0 0.0 0.0 0.0 010
9 % 69.80 652192 852192 0.0 0.0 0.0 0.0 0.0 (1)
10 10 71.80 --643349 643132 0.0 0.0 0.0 0.0 0.0 ato
1M n 72.60 --682148 562119 0.0 0.0 0.0 0.0 0.0 010
172 2 A3 --439137 439129 0.0 2.0 0.0 0.0 0.0 010
13 13 T4.51 --435190 638149 0.0 0.0 0.0 0.0 0.9 o10
W% W T4 .81 --434334  §34139 0.9 0.0 0.0 0.0 0.0 010
i3 18 73.31  AMIF3 431187 0.0 0.0 0.0 0.0 0.0 010
1% 18 78,41 437745 431137 0.0 0.0 0.0 0.0 0.0 010
ALY T5. TV 629167 629182 0.0 0.0 0.0 0.0 0.0 00
18 18 74,11 --627148 627112 0.0 c.0 0.0 0.0 0.0 010
% 9 76.31 422110 A22104 0.0 0.0 0.0 0.0 0.0 oo
%G 20 7641 620181  &2UITT 0.0 0.0 0.0 0.0 0.0 010
A4} 76,91 617105 617102 0.0 0.0 0.0 0.0 0.0 010
2 2 731 612123 612120 0.0 0.0 0.0 0.0 0.0 o010
] 7P.81 402178 &0B1VY 0.0 0.0 0.0 0.0 0.0 010
26 24 iT.71 --48T0I58 6OTV4T 0.0 0.0 0.0 0.0 0.0 010
B3 TT.81 406180 406139 0.0 0.0 0.0 0.0 0.0 010
26 28 T8.11  &G3150 403148 0.0 0.0 0.0 0.0 0.0 010
7T 27 78.51 599586 SPIAD 0.0 0.0 0.0 0.0 0.0 (4]
28 28 78.41  59BITZ 598170 0.0 0.0 0.0 0.0 0.0 010
F< s 7.8 IRE19T BREIGZ 0.0 0.0 0.0 0.0 0.0 010
F ) 78.51 3961086 396109 0.0 0.0 0.0 0.0 0.0 010
35 .31 SRAUTT IS 0.0 0.0 0.0 0.0 0.0 010
2 3 79.61 39014 590142 0.0 0.0 0.0 0.0 0.0 010
33 33 79.70 589171 Sa%14% 0.0 0.¢ 0.0 0.0 0.0 010
34 34 79.80 588199 sa4197 0.0 0.0 0.0 c.0 0.0 010
B B 20,10 BBAIBS  SRAIN4 0.0 0.0 0.0 8.0 0.0 010
X 36 83.50 584122 586119 0.0 0.0 0.0 8.0 9.0 a1
37 37 80.80  S82134  sA1X 0.0 0.0 0.0 0.0 0.0 [J{]
35 38 81,20 STIISE 37995 0.0 0.0 0.0 9.6 0.0 0i0
39 32 81,60 57813 S7AIAS 0.0 0.0 0.0 0.9 0.0 010
&8 4O 81.70  S7Tigd STAi2 0.0 0.0 0.0 9.0 0.c 010
47 & A2.20 STAITY 574189 0.0 0.0 0.0 9.0 0.0 010
42 42 82.30 873129 5732 0.0 0.0 0.0 5.0 0.0 010
43 43 82.70 S7T2i38 572135 0.0 0.0 0.0 0.0 0.0 010
LI ) a3.00 571104 5T1I03 0.0 0.0 0.0 0.0 0.0 010
4% &% a3.20 SAiR STOUL 0.0 0.0 0.0 0.9 0.0 010
LI S R5.70 368121 S54R11D 0.0 0.¢ 0.0 c.0 ¢.0 010
LYZ Y4 B84.20 586138 S66133 0.0 0.0 0.0 0.0 8.0 010
48 48 85,30 565130 345127 0.0 0.0 0.0 0.0 0.0 00
£9 49 8H.T0 36163 544140 0.0 0.0 0.0 0.0 0.0 010
50 50 85.20 543102 542199 0.0 0.0 0.¢ 0.0 0.0 010
31 S1 85,50 562111 S62108 0.0 0.0 0.0 0.0 0.0 010
32 52 85.70 --589153 541148 0.0 0.0 0.0 0.0 0.0 010
53 53 86,20 --568832  S559188---545:98---537:07-- 681154 0.0 0.0 010

DOS-MEATINGS RUN TOR LE SPALE REACTOR {1984 MODELS;L5M,00/24787

126

1843033/
18.18.18

0

01-07-88



BIREGRER

233

| 3 -4

(]

23838

127

84,40 --568:48---559:85---545:95---537:09---53195 0.0 0.0 010
88.99 ~-S84,R4---568165---551195---543135~--535166---533130 9.0 010
91.78  S563.01  562.5% S55.65  S4VI90---5AS158  Si4dlat 0.0 010
057 544.91  564.56  S59.41 585,32 552174 552123 0.0 010
97.38  S86.84  548.37  SA2.47 559.55 5581090 55816%---540106 010
100,16 588,11 SA7.89  S8L.87  5A2.45  SA114B---56%138 541164 010
102,93  569.30 569.13 566,72 564.%  563.92 583143 563165 010
105,72 570.26 S70.12  S6B.14  566.86 565.7%  S65145  565364---566108
104,51 571,03 S70.92  549.25  SAT.95  SA7.07  588164---585152 584156
111,30 571,47 S71.57  S70.12 548,95 SAR10V---S67:8%---S47114 587108
113.97  ST2.20 S72.11  S70.81  S6U473---SABIA3 568118~ -58T:46---S6TI27
116,65 ST2.48 . ST2.60  STUIS9---STRIZ9  SEMISE---54BABY 0.0 010
110.32 --S73c 44---S75.08~--STIEBY  570198-..578115 6.0 0.0 010
122.00 57373 STIUAS---STRrtb---STUILS 0.0 0.0 g.0 [ 1]]
120,75 --574184---5T74163 0.0 0.0 0.0 0.0 0.0 010
127,50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 010
130.25 0.0 0.0 0.0 0.0 0.0 0.¢ 0.0 010
133.00 ~--vB2@eveceeBiBrvucnaBrBernnaBrBacrecaBrBerrancBrlerann B:0------ 810

TEMPERATURES ON NUMBERED BOUMDARIES

BOUNDARY NUMBER

1
2
3

ELAPSED CPU

THE MAXIMUM TEMPERATURE 1S5

PAX. TEWP. APPEARS AT NCODES

THE WINIMM

TEMPERATURE 15

NIN. TEMP, APPEARS AT NODES

TEMPERATURE

B8.806920402

3]

5.319390+02

1938

0.0
0.0
0.0

TIME 15 1120.19 SECONDS

C+~0.1 PERCENT)

hé

(+-0.1 PERCENT)

1981
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THE STEADY STATE CALCULATIOHNS HAVE BEEN COMPLETED.

MMBER

CASE Mms
JO0B DISCRE

THE CALCULATICNS FOR THIS CASE PAVE BE

BLEIAER
AM ATTE®PT

THE CALCULATICHE USIMG THE HEATINGS CODE

MUNBER OF
HUMAZR OF

128

OF ITERAYIONS COMPLETEG » 6723

2 1

BYIOHN 9077 DOR-UEATINGS AU% FOR €

£
WILL BZ MADE TO READ DATA FOR 2 NEW CASE.

CASES EUCOUMTERED ¥ THE I¥PUT DATA .-
ERROAS EXMCOUMTERED IN THKE INPUT DATA --

HAVE HEEN COMPLETED.

1
0

0

SPACE BEACTOR (1936 MONTL);LSM,09/24/87
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