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1.0 SUMMARY
* The Environmental Heat Flux Routine-Version 4 (EHFR-4) is a gen-
eralized computer program which calculates the steady-state and/or transient.
thermal environments experienced by a space system during lunar surface, deep
space, or thermal vacuum chamber operation. The specific environments possible
for EHFR analysis include: (1) lunar plain, (2) lunar crater, (3) combined lunar
plain and crater, (4) lunar plain in the region of spacecraft surfaces, (5)
intravehicular, (6) deep space in the region of spacecraft surfaces, and (7)
thermal vacuum chamber operation. ' .

‘ The EHFR analytical approach/techniques, geometric thermal models,
and users instructions are documented in this report. The program was developed
by the Vought Systems Division. (VSD) of the LTV Aerospace Corporation under
contract (NAS9-7644). to the- NASA-Johnson Space Center.

A reference coordinate system is used by the EHFR to represent the
space system for which the thermal environments are to be calculated. The
reference coordinate system consists of a geometric nodal model which may be
arranged in several different nodal configurations (modes). The reference
coordinate system data employed by and stored within the EHFR consists of:
geometric model nodal coordinate data, nodal self-blockage data, node-coatings
composition data, and curves of coating absorptivity as a function of source
emission temperature. The EHFR has the capability of storing the data for a
420 node model, with -nodes arranged in 3 modes, and up to 20 coatings avail-
able for each node. Reference coordinate system data stored within the routine
may be updated during initiation of program execution. The Apollo Extravehicular
Mobility Unit (EMU), Scientific Instruments Module Bay (SIM Bay), and Lunar
Roving Vehicle (LRV) reference coordinate systems are currently stored in the
EHFR (Figure 1-1).

Lunar surface radiosities in the solar and infrared energy regions °
which are incident on the reference coordinate system are determined in the
EHFR. These radiosities are calculated by performing a heat balance on an
adiabatic lunar surface. Lunar craters are represented by spherical segments
which closely approximate the geometry of newly formed craters. Lunar crater
shadowing at Tow sun angles is considered in the analysis. Spacecraft sur-
faces and shadow areas located on the lunar plain which affect the reference
coordinate system environment are simulated by a series of flat plates which
are arranged according to EHFR user specification. Single reflections between
these spacecraft surfaces and the lunar plain are considered in the radiosity
analysis. Reference coordinate system solar shadowing and infrared blockage
by the spacecraft surfaces are considered. Perturbations of the lunar environ-
ment caused by the reference coordinate system are considered small and are
neglected.- -

The intravehicular environment is simulated by a rectangular en-
closure which emits energy in the infrared spectrum. Enclosure size and
temperatures are specified by the user.

The energy sources in the deep space environment option includes
solar emissions and spacecraft surface radiosities. As with .the lunar plain
option, the spacecraft surfaces are simulated by a series of flat plates,



are arranged by the user, include a single diffuse reflection of the solar
energy, and consider solar shadowing of the reference coordinate system.

The energies considered for thermal vacuum chamber environment
"~ analyses include simulated direct solar radiation, Lunar Surface Thermal
Simulator (LSTS) flux infrared heater element emission solar albedo background,
infrared background, and crater floor emitted energy. Direct solar radiation
is modeled as collimated flux passing through an imaginary grid perpendicular
to the solar rays. Values of the solar flux on each grid element are input
from calibration data to permit analysis of non-uniform simulated solar environ-
ments on the test article (reference coordinate system) nodes. The floor is
subdivided into a large array of finite nodes to allow non-uniform temperature
distributions to be evaluated. Solar and infrared backgrounds are taken into
account through input tabulations with the data interpolated within the routine.
LSTS heater element inclination angles and operation temperatures are input.
View factors from test article nodes to the floor and LSTS heater elements are
calculated within the routine with the orientations being completely general.
An option of the EHFR permits the user to calculate the LSTS zone power settings
and infrared heater element temperatures by requiring a least-squares match
of the absorbed energy from a real environment (crater, plain, etc.) on the
sum of the reference coordinate system nodal surfaces.

The EHFR has been successfully utilized for EMU environment analysis
of the Apollo 11-17 missions, EMU manned and unmanned thermal vacuum chamber
qualification testing, and EMU-Lunar rover vehicle interface and environment
analyses. The generalized nature of the EHFR makes it applicable for environ-
mental calculations for many other space systems such as Lunar Module, ALSEP
etc. :

The Multiple Reflections Routine (MRR) is a companion routine to _
the EHFR which reads the magnetic tape output from the EHFR and an independently
generated set of model surface interchange factors and then calculates the reflected
energy between the model surfaces. This routine was developed to increase the
accuracy of the heat flux predictions on the model.
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2.0 INTRODUCTION

Thermal digital simulation routines for analysis of space operational
systems require an environmental radiant heat flux time line to be data input
during program execution. Previously funded studies by NASA-JSC have produced
several computer programs which calculated thermal environments during orbital
operationl®, and during activity on a lunar plain or in a crater2. As a com-
plementary routine to the thermal digital simulators, the environmental heat
flux routine (EHFR) was written incorporating existing environment programs
and developing additional subroutines as necessary to calculate other expected
space system operational environments.

The resulting routine was. programmed -in a modular fashion using
computer overlay.techniques for data and subprogram handling. This has resulted
in a flexible program into which additional space system modules and environ-
mental programs may be incorporated. To simplify the input, the reference
coordinate system data which represents a space system is stored in the EHFR.

The multiple reflections routine was developed as a companion
program to the EHFR to account for the solar and infrared spectra energy reflec-
tion and absorption between the various portions of the reference coordinate
system. The use of the EHFR, MRR, and the thermal simulators is shown in
Figure 2-1. As shown in the figure, the magnetic tape output of the EHFR is
input to the MRR or may be used directly by the thermal simulators. If the
EHFR tape is used by the thermal simulation routines directly, only self
blockage is accounted for. The MRR processes the EHFR data tape to account for
multiple reflections. The MRR output tape is of the same format as the EHFR
and is then used for thermal simulator input.

Figure 2-2 demonstrates the role the EHFR might play in relation
to other analysis systems. With model modifications and/or additions the
EHFR may be used to provide heat flux to a radiator design program.

* -
Superscript numbers in text indicate references in Section 8.0
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3.0 REFERENCE COORDINATE SYSTEM

The groundrules, analytical techniques, and the approach used to
develop a reference coordinate system (RCS) for representation of a space
system are discussed in this section of the report.

3.1 Description, Approach and Groundrules

The RCS is a geometric model of a space system that has the
constituent nodes arranged in predetermined positions. Three such models are
illustrated in Figure 1.1 and others may be generated by the user. Each model
may have several nodal arrangements, called modes, which represent the various
space system configurations anticipated during operation. By having the RCS
nodes in predetermined modes, the ability to change the model configuration
was achieved with straight-forward program logic and simplified data input.
The user has the option to update an existing model or replace one of the
existing models in its entirety.

Nodes within a reference coordinate system are described in the
geometrical sign convention shown in Figure 3.1. Each surface (or node) is
described by coordinates, X, Y, and Z measured from the RCS origin to the
center of node and by azimuth elevation angles measured with respect to the
surface normal. Azimuth angles may have values from 0 to 360 degrees but the
elevation angles must vary only between + 90 degrees.
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3.2 Analytical Techniques

This section presents the governing equations and analytical
techniques used in the EHFR to calculate the reference coordinate system
thermal environments. These equations are presented in general form which
is independent of the environment characterization. Derivation of the
equation forms presented herein can be obtained from any of several com-
Petent heat transfer books. The equations used in the characterization of
environment energy sources are described in Section 4.0. The equation
symbols are defined in Section 7.0.

3.2.1 Absorbed and Incident Heat
The environmental heat absorbed by and incident on an RCS node

consists of energies in the infrared and solar spectrum. These energies
are calculated in the EHFR by:

Q= An 2: Fn-s[ a(TS) Bir ta (Tsol)Bs] (3-1)
s
H=A, EE Fn-sBir + Bl ‘ (3-2)

The program calculates and prints out the various enviroriment energy source
contributions in addition to the total incident and absorbed energies.
The equations/methods used to determine the geometric form factors (F ),

and RCS node absorptivity (a ) are presented in the following subsect1ons
3.2.2 Coordinate Transformations

The EHFR timeline point input data locates and orients the
reference coordinate system with respect to the environment origin. The
RCS node coordinates and unit normal vector data are transformed to
absolute values with respect to the environment origin for use in cal-
culating geometric form factor data. The transformations are shown
graphically in Figure 3-2 and the equations presented below:

Xse = X.cOs & - Y sin ¢° + X, (3-3)
YSe = Yr cos ¢b + X, sin ¢b + Yo | (3-4)
Zse = Zr + Z0 (3-5)
%o = O * 9 . (3-6)
0__ =86 (3-7)

se r
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. ENVIRONMENTAL ORIGIN

FIGURE 3-2 RCS NODE TRANSFORMATION SCHEMATIC
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3.2.3 Form Factor Calculations

The EHFR employs numerical techniques in the calculation of the
RCS node to heat source diffuse geometric form factors. This technique
uses infinitesimal (differentialg areas and numerical summations to evaluate
the form factor integral equation. The EHFR automatically subdivides each
environmental heat source into small areas for use in these calculations.
The governing equation used by the EHFR is presented below with Figure 3-3
showing the geometric relationships.

Fos = _l_.§; Fubi cos @r cos 65; dhsi ‘ (3-8)
m R 2

The RCS self blockage term, Fubi, is calculated using the techniques
described in Section 3.2.4. The angle cosines are evaluated by the EHFR
using vector analyses: '

—r -

cos 8= Np . R . : (3-9)
" NI TR

cos g; = Ngj - (-R) | (3-10)

|N51| l-Rl

with the vectors evaluated in the following form:

ﬁ; = (cos O .0 €OS d.o)i + (cos O sing )]
+ (sin 6 )k (3-11)
Ngj = (cos 8., cos ¢ ;)1 + (cos 8, sin ¢ ;)
.+ (sin B8 )k (3-12)
R = (Xg; '.Xse)i + (Vg4 - Yse)j
(2 - )k ' (313)

The EHFR automatically checks the calculated form factors to
assure that the resulting summation is within 3% of those determined using
analytical integration methods. This form factor check criteria was
developed in Appendix A of Reference 3:

dA

S . o.00 . - (3-14)
R 2

10
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If this equation is not satisfied during EHFR calculations, the EHFR either
further subdivides the environmental heat source area or ends environmental
computation with a printed diagnostic.

3.2.4 RCS Self-Blockage

Environment energy blockage by other RCS nodes is approximated
by the EHFR considering the direction of energy source and the location of
the blocking RCS nodes. The RCS node unblocked view to space in four direc-
tions is stored input to the routine. The routine calculates the direction
of the energy source incoming radiation and alters the quantity of energy
incident on the RCS node by the percentage of unblocked view to space in that
direction. The remainder of this subsection explains the details of self- ..
blockage analyses. 4

Figure 3-4 shows schematically the four directions or quadrants
used for self blockage analysis. Quadrants 1 and 2 are separated from
quadrants 3 and 4 by the imaginary plane (plane P) formed by a line on the
RCS node parallel to the X-Y plane and the RCS node normal vector. Quadrants
1 and 4 are separated from quadrants 2 and 3 by an imaginary plane (plane S)
which is perpendicular to plane P and includes the RCS node normal vector.
Two energy sources are shown in Figure 3-4: energy source 1 (dAs]) which
is located in the quadrant 4 direction, and energy source 2 (dAsz) which is
located in the quadrant 2 direction.

The quadrant number from which direction environment energy ori-
ginates and the unblocked RCS node view of space in that quadrant are used
to modify the geometric form factor (via Fubi in equation 3-8) and thus the
incident energy on the RCS node.

Fubi = Fge (1) (3-15).
. T .25

The quadrant number of the energy source, i , is determined from
the azimuth and inclination angles between the RCS node normal and RCS
node to energy source vectors. The angles are defined in Figure 3-5,

The quadrant is determined from the algebraic sign of these angles:

Energy Source 1 2
Quadrant
] +, 0 +, 0
2 - +, 0
3 - -
4 +, 0 -

13



Vector analysis is used by the EHFR to determine the sign of these angles.
For the azimuth angle: ' ’

sin A= R x |- [R]

w1 R R

where
-t . .
N. = (cos ¢ )i + (sin é..)j
s | .
R = (X51 B xse)i + (Ysi - Yse)j
e _ - - .
A =R x N'

now substituting

A = I:(Ysi B Yse) (c°5'¢se) B (Xsi N xse) (‘°f1.."'4’se)]k N (Az)k
By definition ofxthe azimuth angle we find that

sign [ A'] = sign [sin A'] = sign [A,]
For the inclination angle:

. | ] ]
sin B "= Nr X Rl

FTT
where ' _
N. = (cos ese)J. +sin 8, k
R = RJ + (Zsi - Zse)k
B = Nr x R
substituting
B = [(cos ese) (Zsi - zse) - R (sin ese)] i
B = (8,) 1

By definition of the inclination angle, we find that

sign [B'] = .sign [sin B'] = sign [8,]

14



The RCS node unblocked view to space for each quadrant, F e (iq), .
is determined prior to initiating EHFR analysis. The unblocked vier€to
space is calculated by

Foe(19) = .25 - )‘_nj Fooiq

The quadrant location of RCS node i is determined using the vector analyses
described above. For no blockage to a particular quadrant, Fs (iq) is 0.25.
For full blockage (no energy incident on RCS node n), Fse(‘q) is 0.0.

3.2.5 Coatings/Materials Absorptivity

The absorptivity-temperature curves stored in the EHFR are
interpolated to determine the RCS node absorptivity to incident environment
energy. Infrared energy absorptivity is calculated using the emission
temperature of the energy source with simple linear interpolation of the
tabulated absorptivity temperatUre values. Solar energy (either direct or
reflected) absorptivity is 1nterp01ated using an assumed energy source
temperature of 10,460°R.

The EHFR has the capability for storing 10 absorptivity-temperature

values for each of the twenty coatings/materials that are available for

the reference coordinate system. In the event that the specified energy
source temperature is less than the minimum temperature on the absorptivity-
temperature curve, the EHFR extrapo]ates to find the absorptivity. For the
case where the source temperature is greater than the maximum curve tempera-
ture, the routine uses absorptivity value that corresponds to maximum curve
temperature.

3.2.6 Adiabatic Wall Temperature

The adiabatic wall temperature is calculated by the EHFR for
quick comparisons of test/flight data with expected RCS node surface
temperatures. The EHFR assumes for these calculations that all environ-
ment energy absorbed is re-radiated by the RCS node with no radiant inter-
change taking place with other RCS nodes: The EHFR equations are developed
as follows:

i 4 4 4
Qnet = Aqe oz Fo-i (Tabw B Ti) * An[(] > Fn-i') o Tabw ~ 9]
where:
Qnet = 0 for an adiabatic surface
(Tabw - T?) = 0 for no radiant interchange with other

RCS nodes

15



)

€E= & = o (Tabw

(- 2:Fn-i) = Fups

Therefore:
_ 4
0= Fubs ( ) ¢ Tabw Q.
Rearranging
4
Tabw Q
& (Tapw) 9 Fups

16



4.0 ENVIRONMENT CHARACTERIZATION

4.1 Intravehicular Environment

. The intravehicular environment consists of the energy emitted by
the interior of a spacecraft. This interior is represented by a six sided.
enclosure; the size of which is determined by user input data. Each surfate -
of the enclosure may be set at a different temperature. If the width, height,
and depth are not input, the program logic defines the encliosure as a 4 ft x
7 ft x 6.5 ft parallelepiped. The user may also enter a thermal emissivity for
the enclosure or use the value stored in the program. It is important when
using the intravehicular environment option that the enclosure be large enough
to enclose the model without intersecting any part of that model. The routine
prints an error message when the model surface to enclosure form factor cal-
culation indicates the surfaces are too close for the assumptions used in the
form factor calculation to remain valid.

4.2 Lunar Plain

The lunar plain environment consists of the infrared energy emitted
by the lunar surface and the solar energy reflected from the lunar surface.
Lunar plain radiosity is calculated from the following equations:

4

(Bir)p- = aSsing = € c'Tp

* (Bs)p = (17a) Ssiné

Best available data indicate that the solar absorptivity of the lunar surface
is approximately 0.93; therefore (Bg)p, is the smaller of the two terms. The
angle, &, is the sun elevation angle geasured from the lunar plain and S is

the solar constant , 442 BTU/hr-ft2. -

, In the event a 1uﬁar shadow is to be analyzed,. the radiosity
equations become

14

- 4
(Bir)sh - 5€m°Tsh
(Bs)sh =0

The shadow temperature, Tgp, is input by the user. Lunar plain shadow areas
are rectangular shaded with sides parallel to the X and Y axes. A total of
ten such lunar plain shadow areas may.be set up by the user. These shadow
areas are automatically broken up into elemental areas by the routine for
form factor calculations between the model and shadow. An adjustment of the
total lunar plain energy is made to account for any shadow areas input.

17



4,3 ' Lunar Crater

: The lunar crater environment consists of the surface radiosity -
incident upon the reference coordinate system. Basic program logic for
calculating the lunar. crater environment originated from Reference 2. Slight
modifications were made to the crater logic to improve calculation efficiency
and reduce computer time requirements. The lunar crater radiosities are
calculated from the following equations:

Shaded Areas - ' P
Pg S Sin & (Sin“e)
Bs,c - Pg I+ 2{2-pS(T:Cos 8)]

Lighted Areas -

o a_ S Cos a (1-Cos 6)
B. = > B + =2
ir,c pg  SsC [2-p (1-Cos 6)]
4 Pir%s
o T = B + B,
¢ €irPs  SoC e

The crater is broken into 10,000 nodes formed by a series of radial lines and
concentric circle 1ines when viewed from above. Form factors are calculated
for each crater node to reference coordinate system node. .If the crater nodes
are too large for accurate form factor calculations, the routine subdivides the
nodes that are too large.

4.4 . Thermal Vacuum Chamber

This option allows the user to model the heat flux environment of
the NASA-JSC thermal vacuum chamber B and the LTV-VSD ten-foot diameter thermal
vacuum chamber. The chamber environment consists of the flux from the chamber
floor, lunar surface thermal simulator (LSTS), solar screen, and chamber back-
ground. Thermocouple data is input to the routine and establishes the floor
temperature. Various lunar surface thermal simulators have been used which
are composed of tiers of moveable lamps (or heaters). The routine accepts tem-
perature and position data for the lamps to calculate the LSTS flux contribution.
Solar screen data is obtained by calibrating the test volume flux with chamber
solar lamp setting and then inputting the data into the EHFR. Background flux
is obtained by subtracting all known source contributions from the flux inci-
dent on the test volumeé. Once the chamber has been calibrated and the heat
flux data on the test volume is known, the EHFR can generate the incident and
absorbed heat flux on a reference coordinate system.

The EHFR has the capability of determining the required LSTS lamp.
temperatures and positions to give a specified heat flux on a test volume. A
Teast squares numerical technique is used to match LSTS lamp power to give
the test volume flux environment desired. This capability has been used numerous
times to establish LSTS settings to simulate the lunar plain and various aspect

t
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ratio lunar craters.

4.5 Deep Space

The deep space environment consists of incident direct solar energy
only. Fourteen spacecraft surfaces may be created and input by the user to
interact with the reference coordinate system (RCS). One-bounce reflected’
energy is taken into account in spacecraft surface to RCS interaction. The
sun angle is input in a manner similar to that used in-the Lunar Plain Option.
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5.0 EHFR Users Manual

The Environmental Heat Flux Routine Version 4, (EHFR-L),was
written in Fortran V for use on the NASA-MSC Univac 1108 .computer employing
an Exec II Processor. The users.manual presented in the following sub-
sections contains the necessary information to prepare input data, to sub-
mit computer runs, and to successfully execute the various environmental
timelines and progream, options.

5.1 NASA-MSC Run Submission Requirements

For operation on the MSC Univac 1108 system, using overlay pro-
visions, the EHFR-U program is stored on magnetic tape with the input data
deck and asppropriate monitor controls submitted on punched cards. The
Univac 1108 peripheral equipment (tape units and high speed drums) required
by the EHFR, shown in Table 5-1, must be specified by monitor control cards.
The order of monitor control and data deck card set up is as follows:

Z - RUN

N - MSG - = = - = FILE - REQ. - - TAPE. - - 2 - FHU32 - 2. = - =

- ASG - A

XXXXX (Program Tape Number)

- ASG - C SAVE (Environmental Output Tape to be Saved)

N @ ™ ool )

- XQT - CUR

TRW - A
IN - A
TRI - A

1 E - xqT - PROG

DATA CARDS (See Section 5.L4)
I - wor
T
Additional "8 - ASG" cards to specify other peripheral equipment
may be.required when the tape manipulation options are exercised.
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The data-deck and control card set up must-be accompanied by a
MSC Form 588 run request card for submittal. The input tape numbers,
output tapes necessary, problem run time and output required are designated
on the run request card. If output tapes are to be saved, a separate tape
reel label (MSC Form 874) for each tape must also be submitted with the
run. A method for estimating problem run time and program output ( required
on the MSC Form 588) is presented in the following section.

TABLE 5-1

INPUT/OUTPUT UNITS REFERENCED BY EHFR

File Name Logical Unit Type Unit Use Program Use
Unit No.
A 1 ' Tape Input Program Tape
B 2 FHA432 " Scratch EHFR Scratch file
C 3 Tape Output EHFR- ~ tape output
D 4 FHL32 Scratch EHFR Scratch file
- 5 - —-— - Input Data Card
’ Input
- 6 -—— Output Printed
' Output
E T Tape Input Parametric Properties

Evaluation Input Tape
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5.2 Run Time and Output Estimation

The run time of the EHFR-l may be estimated for lnivac 1108
execution by using the following equation:

RTIME = 4 + N +;-(1+Ns)xN +35 x N, x N_

v 3 LP LC
1 1
+ = =
+ 2 x NTV 3 X NTC + 3 NDS
where:
RTIME = Computer run time, minutes. |
NIV = Number of intravehicular timeline points.
Ns = Number of space craft surfaces and lunar plain
shadow areas.
NLP = Number of lunar plain timeline points (number of
card B2's for the lunar plain environment).
NLC = Number of lunar crater timeline points,
NTV = Number of thermal vacuum chamber'timeline points.
’ (Include number of LESTER* option points to be run.)
NTC = Number of tape combining option points specified ©r
the number of timeline points on the parametric pro-
perties evaluated input tape.
Nc = Number of lunar craters. .
NDé‘ = Number of deep space timeline points.

The printed output from the EHFR-U4 may be estimated by:

NPAGES = 9 x (NIV + NLP + NLC + NTV + NTC) + 55

where:

NPAGES' Number of pages of printed output.

The number of pages of printed output may be somewhat less
than estimated above if the print out of the reference coordinate system
data, node-material composition data, material absorptivity data, and/or
stored chamber data are omitted.

* LESTER - Least Squares fit of LSTS zone temperature require-
ments, Section L.k,

22



5.3 Qutput Tape Menipulation Options

Three tape manipulation options are available to the EHFR user
to permit maximum utilization of previously generated environment output
tapes. These options consist of the output tape combining option, the
parametric properties evaluation option, and the tape read and print op-
tion. Descriptions of the three options are presented in the subsections
that follow. :

Al

5.3.1 Output Tape Combining Option R

A tape combining option (TCO) capable of assembling a new environ-
ment heat flux timeline from one or several previously generated timelines
is available to the EHFR user. This option enables the user to eliminate
the lengthy program run times associated with the generation of lunar
crater environmental timeline conditions which have been run previously
and are available on magnetic tapes.

The tape combining option selects a user specified timeline point
from a designated logical tape unit, assigns the mission time desired for
the new timeline, and writes the selected environmental heat flux and
mission time on the new flux output tape. The tape combining option can be
used in conjunction with the other EHFR'. environment options to generate
an output tape with a mixture of new environmentsal conditions and previously
generated environmental conditions.

As an example of the option use, consider the output tape generated
during the pre-mission analysis of the EMU operating in a lunar crater -
environment. During post mission analyses, mission anomalies and different
sequencing of events than originally analyzed would necessitate the genera-
tion of a new environmental heat flux timeline. By re-sequencing the
events of the pre-mission environment output tape (using the tape combin-
ing option) and generating additional timeline points, the post mission
environmental timeline can be assembled at a fraction of the. computer time
necessary to generate it without the TCO.

Any number of output tapes may be used during TCO utilization
with the limit being the number of Univac 1108 tape drives available for
use. The following tape drives are not available for TCO use due to EHFR
program requirements and Univac 1108 system restrictions (also see Table 5-1):

File Name Logical Unit No.

I O W

ANV EFw

1"
Each tape required for TCO input must also be specified by a %

ASG" monitor control card (as discussed in Section 5.1).
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5.3.2 Parametric Properties Evaluation Option

The paremetric properties evaluation option (PPRO) permits the
EHFR user to parametrically evaluate the effects of different material
absorptivities (infrared and solar spectra) on the thermal performance
of a system without having to regenerate the’'given environmental timeline.
As with the TCO, the availability and use of environments from previously
generated output tapes enables the user to not repeat the lengthy program
run times associated with the generation of lunar crater or other environ-
ments.

From an.existing environment timeline tape the PPEO reads the solar
and infrared incident energies, multiplies them by the new absorptivities
(which are user input), and calculates a new absorbed heat flux. The out-
put tape generated by the PPEO consists of the new absorbed heat flux com-
bined with the existing activity timeline and incident energies of the in-
put tape. The PPEO input tape must be mounted on logical tape unit 7
(file 'E) and must be specified by a "T7/8-ASG" monitor control.card (see
Section 5.1).

5.3.3 Output Tape Read and Print Option

The tape read and print option (TRPO) enables the EHFR user to

. print the nodal absorbed and incident energies, the environment conditions,
and activity timelines from a previously generated output tape. The TRPO
will permit the efficient use of a library of environmental output tapes

by many different EHFR users due to readily available timeline printouts
which are necessary for setting up/running the tape combining and parametric
properties evaluation options.

.The enviromment tape which is to be input and printed by the TRPO

must be mounted on logical tape unit 7 (file E) and must be specified by
a "7/8-ASG" monitor control card (see Section 5.1). .
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5.b Data Card Preparation

An explanation of the data card input required by the EHFR-) is
presented in this section of the report. The datu Inpul. cun be described
tn terms of ten sets of cards specifying the various enviromments,
options, and timelines. available to the program user:

Card No.'
Prefix Input Data or Option Section
A Updating of Stored Program Data 5.4.1
B Environment Selection and Time-
line Specification 5.4.2
C _ Intravehicular Environment ° 5.4.3
D . Lunar Plain Environment 5.h4.4
E -~ Lunar Crater Environment 5.4.5
F Thermal Vacuum Chamber
Invironment 5.4.6
G : Tape Combining Option S.Lh.7
H Parametric Properties Eva- ;
. luation Option - 5.4.8
I Output Tape Read aha Print Option 5.4.9 -
J- - Deep Space = teo o oz : 5-'4'410 -

., - The flow chart of Figure 5-1, sbg@ing the data card order and
requirements, is intended to supplement the input card descriptions of the
following subsections.

Floating point data input is designated by the format specifica-
tion "F". The decimal point for this data may be written in any column of
the field and its position will override the indicated position in the
format specification. Integer data input, as designated by the Format "I",
must be right adjusted within the specified field.

.25
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5.h.1 Updating Stored Program Date

bolumns Format Nomenclature Description

Card Al Title Card

1-70 -14A5 TITLE Any alphameric characters to be printed
: as a page title.

Card A2 Stored data specification indices

1-k Ik IREF | Reference coordinate system model. index*.
‘ = -1, New coordinate system. System to
be input##*

0, 1, EMU Model
2, EMU-LRV' Model
3, EMU-SIM Model

5-8 Iy N2 Number of modes to be input (as mode addi-
tions and/or complete mode changes).**

9-12. IL IN3 Number of individual nodes for which
changes in data are to be input¥**

13-16 IL INk Reference coordinate system print index.
= 1, Print all coordlnate data for each
mode

0, Omit coordinate data print.

17-20 Ih INS Node - Material composition data change
‘ index**
0, No changes.
1, Individual node materials to be
changed.
2, Node-material composition data for
all nodes teo be input

21-2h 14 IN6 Number of individusl nodes for which new
material composition data is to be 1nput
(needed only for INS = 1).

25-28 IL INT Node material composition print index.
1, Print node composition data.
O, Omit printing this data.

¥ See Table 5-2 and Appendix A thru C for mode, node data:
#* For IREF = -1; IN2 must be > O, IN3 must be = O,
IN5 must be = 2, IN8 must be >0,
NODEM must be>0.
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TABLE 5-2

REFERENCE COORDINATE SYSTEM, MODE DATA

REFERENCE | DESCRIPTION )
COORDINATE | IN IREF | NUMBER OF {NUMBER OF | MODL
SYSTEM APPENDIX INDEX MODES NODES NUMBER MODE NAME
EMU A 0 3 349 1 Bending

2 Walking

3 Kneeling
EMU A 1 2 349 1 Standing

2 Floating
EMU-~LRV B 2 3 408 1 Driving

2 Parking 1

3 Parking 2
EMU~SIM C 3 2 Lo6 1 Egressing

2 Retrieving
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Columns

Format Nomenclature

Card A2 (Continued)

29-32

33-36

37-k0

L1-kk

45-48

Lhg-52

Ih

Ih

Ik

Ik

I4

I4

INS

IN9

IN1O
IR11

IN12

NODEM

Number of absorptivity-temperature data
curves to be added or changed, (maximum
allowed is 20 ). '

Absorptivity-temperature data print
index. '

1, Print data.

0, Omit printing this data.

Number of new LSTS IR lamp systems to
be input, (maximum allowed is 3).

Number of individual IR lamps for which
new coordinate data is to be input.

LSTS IR lamp system print index.

-1, A1l LSTS systems to be printed.
0, Omit printing this data.

1, MSC LSTS data to be printed.

2, LTV LSTS data to be printed.

The number of nodes for the new ref-
erence coordinate system. (For
IREF = -1 only). Maximum is k20,
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Description

Mode addition/change (Omit for IN2 = 0)

Columns Format Nomenclature
Card Ah

1-h Ll M

5-8

9-13 AS MODE

Mode number to be Inpul

Blank

Mode name.

Repeat Card Al followed by the appropriate number of Card A5's for IN2

number of times, (Figure 5-1).

Card A5

1-8
9-16
17-2k

25-32
33-40

41-48
49-56

57-64
65-72

73-80

Node data input (for use with mode addition/change or with node
data change).

F8.3
F8.3
F8.3

F8.3

¥8.3

F8.3
F8.3

- F8.3

F8.3

F8.3

XR
YR
ZR

gR

OR

A
FSE(1)
FSE(Z)

FSE(3)

FSE(L4)

X position of node center, in.
Y position of node center, in.
Z position of node center, in.

Azimuth angle of node surface normal,
degrees.

Inclination angle of node surface
normal, degrees,

Area of node, £t2.

Node unblocked view to space from
quadrant 1.

Node unblocked view to space from
quadrant 2. ’

Node unblocked view to space from
quadrant 3.

Node unblocked view to space from
quadrant 4.

Card A5 must be supplied for each node.

Card A6

1-h

5-8

Node Data Change Specification. (Omit for IN3

Ik
Ik

M

N

"
T O

Mode Number

Node Number

Repeat Card A6 followed by one Card A5 for IN3 number of times, (Figure 5-1).



Columns

Format Nomenclature Description.

Card A8

1-4

5-8

Card A9
1-60

Card AlQ

1-h

5-8

~ 9-13

Card All

1-80

Card Al2

1-80

Individual Node Material Change Specification. (Omit for
INS = 0, 2).

Ik N Node Number

L . MTRL(N) Node N material composition number.
Repeat Card A8 for IN6 number of times

20Ik MTRL(N) Node N Material composition number.

Repeat Card A9 the appropriate number of times to supply the
composition data for each node.

Material Absorptivity Curve Change Specification.
(Omit for IN8 = 0).

1L J Material number for absorptivity
versus temperature curve change.
Blank
AS MAT (J) Material name - Alphameric
. : characters
(Omit for IN8 = 0)
10F8.3 TEMAT (L) Temperature, °R, of curve point L,

material J. 10 Curve points required.
Temperatures must be input in ascending
order.

(Omit for IN8 = 0)

10F8.3 ALFMAT (L) Material absorptivity of curve point
L, material J. 10 curve points required.
Absorptivities must correspond to the
appropriate temperatures on Card All.

Repeat Card Al0 followed by Card All and Card Al2 for IN8 number of times
(Figure 5-1) to describe the absorptivity-temperatures curve changes/
additions. R
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Columns Format

Nomenclature

Description

New LSTS IR Heater System Input. (Omit for IN1Q = Q).

Card Al3

1-k I4 ic

5-8 ik NZ

9-12 Ih NTIER(IC,1)
13-16 I NTIER(IC,2)
17-20 Ik NTIER(IC,3)
21-2k Ik NTIER(IC,%)
25-28 Ik NTIER(IC,5)
29-32 1L NTIER(IC,6)
card ALl (Omit faf IN10 = 0).

1-k Ik NLAMP(IC,1,1)

5-8 Ih NLAMP(IC,1,2)

9-12 Ib NLAMP(IC,1,3)

Chamber index number to be input.

Number of LSTS power zones,
(Maximum allowed is 6).

Number of heater element tiers in zone 1,
(Maximum allowed is 3).

In zone 2.

Number of heater elements in tier 1
of zone 1.

Number elements in tier 2 of zone 1.

Number elements in tier 3 of zone 1.

Repeat Card_Alh for NZ number of times to describe the number of heater
elements in each tier for the number of zones.

Card AlS
1-8

9-16

17-2k4

(Omit for IN1O = O)
F8.3

F8.3

F8.3

EPSIMP(IC)

ALAMP(IC)

BLAMP(IC)

34

Heater element emissivity.

Perpendicular distance of pivot

from element center, in.

Parallel distance of pivot from

element center, in.



Columns Format Nomenclature - Description

Gard Al6 Heater Element Coordinate Data

1-8 - 78.3 XL(1c,I1z2,I1T7,IL) X position of element center from
chamber origin, in. -

9-16 F8.3 YL(1C€,12,IT,IL) Y position of element center from
chamber origin, in.

17-2h 8.3 . 2L(1C,I2,IT,IL) Z position of ‘element center from
chamber origin, in.

25-32  F8.3 ‘$L(1C,IZ,IT,IL)  Azimuth angle of element surface
normal, degrees.

33-k0 F8.3 eL(1C¢,12,IT,IL) Inclination angle of .element normal
at zero degree tier angle, degrees.

41-48 F8.3 AL(IC,IZ,IT,IL) Heater element area, ft2.
For Card Al6 following Card Al5, repeat Card Al6 to describe the lamp
coordinates in the following order, each element, in-each tier, and then

in each zone, (Figure 5-1).

Card A17 Individual Heater Element Change Specification. (Omit for IN1l = 0)

1-4 Ik IC ' Chamber index number.
5-8 Ik Iz ' - Zone number. |

9-12 I4 IT Tier number.
13-16 14 1L Heater element number

Repeat Card Al1T followed by one Card Al6 for IN1l number of times,
(Figure 5-1).
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5.4.2 Enviromment Selection and Timeline Specification.

Columns Format Nomencalture Description

Card B1 Environment Selectlion
1-k Ik IENV Environment index

1 Intravehicular

2 Lunar Plain

3 Lunar Crater

4 Thermal Vacuum Chamber
;
S Thermal Vacuum Chamber LESTER
Option

6 Tape Combining Option

7 Parametric Properties Evaluation
Option

8 Output tépe read and print option

9 Deep Space Environment

Card B2 Position - Mode - Timeline Specification
1-k Ik IPRINT Print index

= .1 Full print

0 Short print
= -1 Summary print

5-8 I4 M Mode Index (See Table 5-2 and
Appendix A).

9-16 F8.3 TIME . Mission time, hrs.
TIME > 0, Compute environment

TIME < 0, Tape end of file and
program end.

TIME = 0, Change the environment,
new card Bl to be read

17-2h F8.3 DTIME Length of time reference coordinate
system remains in this position, hrs.
(must be less than next time point)

25-32 F8.3 X RCS*X position, ft.
‘#REFERENCE QOORDINATE SYSTEM_
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Card B2 (Continued)

N
Columns Format Nomenclature Description
33-40  F8.3 Y RCS Y position, ft.
43-48 F8.3 z . RCS height above local surface, ft.
h9-56 F8.3 PHI RCS azimuth position, degrees.
= 0 back to sun
=+180 front to sun
57-T2 4 Blank
73-80 F8.3. TCONT RCS optional thermal -contact tempera-
ture °R. If blank, the program calcu-
lates the RCS contact temperature based
on local surface conditions.
Repeat Card B2 as many times as necessary to describe the RCS position -
mode - time for a particular environment.
R ——

37i



5.4.3 Intravehicular Environment

IENV = 1 on Card Bl

Columns Format Nomenclature Description
Card Cl
1-8 F8.3 TSC(1) Temperature of vehicle interior
surface 1, °F
9-16 F8.3 TSC(2) Temperature of vehicle interior
: surface 2,°F -
17-24 F8.3 TSC( 3) " Temperature of vehicle interior
surface 3, °F
25-32 F8.3 TSC (L) Temperature of vehicle interior
' surface . 4" PF
33-4o . F8.3 TSC(5) Temperature of vehicle interior
' deck, °F
41-48 F8.3. . TSC(6) Temperature of. vehicle interior
' overhead, °F
49-56 F8.3 WX Vehicle width in x direction, ft.
If blank, program sets WX = 4.0
57-64 F8.3 WY Vehicle width in Y direction, Ft.
If blank, program sets WY = 7.0
65-72 F8.3 H Vehicle interior height, ft.
If blank, program sets H = 6.5
73-80 F8.3 E Thermal emissivity of vehicle
interior. If blaenk, program sets
E = 0.85
. Z
T 3
H
y e
1 2

y /A
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e - SZH.h ‘Lunar Plain Environment

.
IENV = 2 on.Card Bl.
Columns Format  Nomenclature Description
Card D1 ‘

1-4 CIb IsC Number of space craft surfaces, (Maxi-
mum of 14 allowed).

5-8 . Ik ISD Number of lunar plain shadow areas.

: ‘ (Maximum of 10 allowed).
© 9-16 F8.3 SUND Sun angle above the =X axis horizon,
deg. If SUND < 0, program uses lunar
night conditions of -290°F lunar
surface temperature. °
A7-24 F8.3 AMOON ' Lunar surface solar absorptivity.
’ If blank, the program sets AMOON =
0.93.
25-32 F8.3 EMOON Lunar surface I.R. emissivity. If
blank, the program sets EMOON = 0,93.
Card D2 Spacecraft Surface Specification. (Omit for ISC = 0)
A\
1-8 F8.3 - Xxc(1) X position of surface i, ft.
9-16 F8.3 YC(I) Y position of surface i, ft.

17-2k  F8.3 Ze(1) 7 position of surface i, ft.

25-32 F8.3 PHIC(I) Azimuth angle of surface i normal, deg.

33-40 F8.3 THTC(I) Inclination angle of surface i normal,
deg.

41-48 F8.3 w(1) Width of surface i, ft.

49-56 F8.3 H(I) Height of surface i, ft.

57-64  F8.3 Ec(I) I.R. emissivity of surface i.

65-72  F8.3 - AC(I) Solar absorptivity of surface i.

73-80 F8.3 TSC(I) Temperature of surface i, °F. If =
-460., the program assumes that the
surface is adiabatic and calculates
the adiabatic surface temperature.

-~ Repeat Card D2 for ISC number of times to describe each spacecraft surface.

Maximum number of surfaces allowed is 1&.
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Columns Format Nomenclature Description

Curd D3 Lunur Pluin Shudow Areas Speciflicution (Omit ror 15D = 0)
1-8 F8.3 Xs(1) X position of shadow area center
i, ft.
9-16 F8.3 YsS(I) Y position of shadow area center
i, ft.
17=2h F8.3 WX(I) Shadow width in X direction, Ft.
- 25-32 F8.3 WY (I) Shadow:width in Y direction, Ft.
33-ko F8.3 " TSHI) Shadow Temperature, °F,
41-48 F8.3 XS(I +11) X position of shadow area center
i+ 1, Ft.
‘ 4956 F8.3 T XS(I + 1) Y position of shadow area center
i+l, Ft.
5T-6h F8.3 WX (I +1) Shadow width in X direction, Ft.
65~72 F8.3 WY (I + 1) Shadow width in Y direction, Ft.
73-80 8.3 - TSH (I + 1) Shadow Temperature, °F

Repeat Card D3 as many times as necessary to describe ISD number of
shadow areas.
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5.4,5 Lunar Crater Environment

IENV = 3 on Card Bl.

Columns lFormat  Nomenclature Description
Card El
1-8 18 IsC Number of craters (Maximum of 100
allowed)
9-16 F8.3 SUND Sun angle above the -X axis horizon,
deg. '
17-2k F8.3 AMOON Lunar surface solar sbsorptivity. If
blank, the program sets AMOON = 0.93.
25-32 F8.3 EMOON Lunar surface I.R. absorptivity. If
' blank, the program sets EMOON = 0.93.
Card E2
1-8 F8.3 DIA(I) Crater i diameter, ft.
9—16‘ F8.3 DEPTH(I) Crater i depth, ft.
17-24 F8.3 xc(1) Crater i X position of crater center,
ft.
25-32 F8.3 YC(I) Crater i Y position of crater center,
ft.

Repeat Card E2 as many times as necessary to describe ISC Number of craters,
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5.4.6

IENV =

Columns

Card F1l

1-4

5-8

9-12

13-16

17-20

21-24

Thermal Vacuum Chamber Environment

L, 5 on Card Bl .

Format Nomenclature
1L IC
Ik ISOLAR
I4 IFLR
Ik ILAMP
Ik IBK
Ik ITAPE

Descrigtlon

4

Chamber Index
= 1] MSC LSTS
= 2 LTV LSTS
= 3 General Chamber

Solar Input Index
= -2 Solar lamps off Do no? use
= -1 Use last solar data input) for first
= O Solar data to be input, time point
use stored solar screen
data ,# s
= 1 Solar data and solar screen
data to be input

Floor input index - :
= «1 Use last floor datea input .,
= O Thermocouple data to be input.
Stored floor node data to
be used. *

= 1 Node and Node temperatures

to be input.

LSTS IR heater data input index
= -] Use last heater data input.

= O Tier angle and tier temperature
to be input. .
= -2 LSTS heaters are off.

Background input index.
= «] Use last B.G. data input.
= 0 Input I.R. and solar B.G data.

LESTER option (IENV = 5), timeline

tape input index.

= 0 Use currently generated output
" tape as timeline.

= 1 Use previously generated output

tape as timeline (Tape mounted
on UNIT C, See Section 5.1)
= 2 Use data card input

¥ Stored Data Presented in Appendix D.
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N

Columns Format Nomenclature Descrigtion

Card F2  (Omit for ISOLAR = .2, -1, O)
1-4 Ih ML ' . Number of solar screen lengths.
5-8 Ih N Number of solar screen widths.

(ML X NW is' the number of solar screen nodes.
ML X NW must be less than 280)

9-16 F8.3 . SUND Sun angle above the =X axis horizonm,
degrees .

17-24 F8.3 HEIGS Height of solar screen, ft.

25-32 F8.3. WIDTHS Width of solar screen, ft.

33-40 F8.3. ALFSOL Set equal to 1.0.

Card F3 (Omit for ISOLAR =-2, -1, O)

1-80 10F8.3 ALFS(1) Absorptivity of &nterial i to the
solar lanmps. :

Card F4 (Omit for ISOLAR = -2, -1, 1)

1-8 F8.3 SUND ' Solar lamp vector angle.above the
=X axis horizon, degrees.

Card F5 (Omit for ISOLAR = .2,-1)

1-80 10F8.3 SOL(1) Solarhlamg energy on screen node I,
BTU/hr ft<,

Repeat Card F5 as needed to describe the solar lamp flux on each solar
screen node.

Card F6 (Omit for IFIR = «<],+1)

1-80 10F8.3 TEMTC( 1) Thermocouple measured temperature,
°F

Repeat Card F6 as needed to supply thermocouple data for each T.C. (do not

".leave any T.C.readings blank).

MSC, IC = 1, 32 T.C. values are required
LTV, IC = 2, 8 T.C. values are required
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Columns Format Nomenclature Description

Card F7 (Omit for IFLIR =-1, O)

1-4 Ih "~ NUMZNS " Number of radial floor increments
desired.,: ’
5-8 Ik NB . Number of angular divisions, desired.
9-16 F8.3 EPSFLR Floor emissivity,
17-24 F8.3 RADIUS Floor fadius, ft.

Card F8 Floor Node Temperatures (Omit for IFLR = =1,0)
1-80 10F8.3  TEMP(I) Floor node temperature, °R,

Repeat Card F8 as needed to supply floor node temperatures for
NB x NUMZNS floor nodes.

Card F9  (Omit for IBK = -1)

Chamber I.R. background description. 6 cards required to input this data.

1-80 . 10F8.3  ((QBR(I,J,K), K= 1,5), J = 1,4), I =1, 3),
BTU/hr ft2,
I - Height J = Azimth K - Inclination
Index . Index Index
I=1 ha=1 Js1 0=0 Kal ©a-90
I=2 h=3 J=2 0=9 K=2 €=-U5
I=3 h=5" J=3 0=180 K=3 =0
J=L4 ¢ =270 K=l ©=145
K=5 =9

Card F10 (Omit for IBK = -1)

Chamber solar albedo background description 6 cards required to input
this data. ' .

1-80 10F8.3.  ((eBs(1,J,K),K=1,5),d=1,4),1=1,3)
(Same indices as the I.R. data)

Card F11 (Omit for ILAMP = -1,or IENV = 5)

1-48 éFr8.3  T(12) LSTS lamp zone gverage tempera-
ture, °F,
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Columns

Card Fl2

1-8

9-16

17-24

Repeat Card F12 for each power zone.
zone, input ANG(J,1) and ANG(J,2) only.

Format Nomenclature

(Omit for ILAMP = -1)

F8.3 ANG(J,1)
F8.3 ANG(J,2)
F8.3 ANG(J, 3)

Card F13 LESTER Option Timeline

1-L

5-8

9-16

17-2k
25-32
33-ko0
41-48
k9-56

IL IND
Ik M
F8.3 TIME
F8.3 X
F8.3 Y
F8.3 Z
F8.3 PHI

Desoription

Zone J, tier 1, LSTS lamp inclina-
tion angle, degrees.

Zone J, tier 2, LSTS lamp inclina-
tion angle, degrees.

.Zone J, tier 3, LSTS lamp inclina+

tion angle, degrees.

For chambers with only 2 tiers/

LESTER option chamber environment
change or update index,
= 0 no change

= =1 T.V. chamber environment

change. No calculation
at this time. Read in a
new Card Fl.

(Omit for ITAPE =0,1) Reference
coordinate system (RCS) mode,
(See Table 5-2 and Appendix A),

Mission ‘time, hrs. - (Set time =
2.0 for ITAPE = 0,1)

Blank

RCS X chamber position, ft.
RCS Y chamber position, ft.
RCS Z cﬁamber position, ft.

RCS azimuth position, deg. (Omit for
ITAPE = 0,1)

Card F14 LESTER Card Input of Absorbed Heats (Omit for ITAPE = 0,1)

1-80

10F8.3  QaA(I)

Absorbed heat on each reference
coordinate system node, BTU/hr.

Repeat Card Fl4 as many times as required to furnish the absorbed heat
for each node.



5.4, 7

Columns

Tape Combining Option
IENV = 6 on Card Bl.

Format Nomenclature Description

Card Gl

1-4

5-8

9-16

L7-24

Tape and Point Specification Timeline

Ih IT Tape unit number of original tape,
(see 8ection 5.3).

1Y IP Environment timeline point number
from tape IT to be put on output
tape.

F8.3 TIME Mission time, hrs, to be printed on
the output tape for the environment
point IP on tape IT.

TIME > Q,write the environment on
output tape.

TIME € O,tape end of file and program
end.

TIME = O,read in a new Card Bl for
other environment calculations.

F8.3 DTIME Length ,of time the reference
coordinate system (RCS) remains
in this position, hrs.

Repeat Card Gl as many times as necessary to define a new timeline on
the output tape.
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5.4.8 Parametric Properties Evaluation Option

IENV = T on.Card Bl.

Columns Format. Nomenclature Description

Card Hl |

1-80 10F8.3 A(L) Solar absorptivity for each material L,
(20 materials total).

Card H2

1-80 10F8.3 E(L) . Thermal emissivity for each material

L, (20 materials total).

Mount the input tape on iogical unit 7, (file E).
5.4.9  Output Tape Read and Print Option

IENV = 8 on Card Bl.

No data cards are required for this option. Mount input tape on logical
unit 7, (file E). o ;
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5.4,10 Deep Space Environment

JENV = 9 on Card Bl.

Columns Format Nomenclature Description

Card J1.

1-4 Ik | Isc Number of .spacecraft surfaces,
(meximum of 1u 9llowed)

5-8 Blank

9-16 F8.3 SUND Sun angle from the -X axis horizon,

' deg. Sun angle may be positive or

negative.

Card J2  Spacecraft Surface Specification. (Omit for ISC = 0)

1-8 | F8.3 - xc(1) X position of surface i, ft.

9-16 - F8.3. ' YC(I) Y position of surface i, ft.

17-24  F8.3 2c(1) Z position of surface i, ft.

25-32 F8.3 PHIC(I) Azimuth angle of surface i normal, deg.

33-ko F8.3 THTC(I) Inclination éngle of surface i normal,
) deg.

L1-48  F8.3 w(I) Width of surface i, ft.

49-56 F8.3 H(T) Height of surface i, ft.

57-64 F8.3 EC(I) I.R. emissivity of surface i.

65-72 . F8.3 AC(I) Solar absorptivity of surface 1i.

73-80 F8.3 TSC(I) Temperature of surface i, °F. If =

-460., the program assumes that the
surface is adiabatic and calculates
the adiabatic surface temperature.

Repeat Card J2 for ISC number of times to describe each spacecra.ft surface.
Meximum number of surfaces allowed is 1k,
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5.5 ﬁun Failure Analysis

4

: A resume of efrors found during data card input-will be printed
by the EHFR. Any errors detected will cause the program to end further
data processing and will generate an "end:of file" mark on the output tape.
Diagnostic messages printed by the EHFR will contain the name of the ‘input
variable and the card number on which the data is located. (First data
card is Al).

Typically, input errors will result from specifying variables
and indices that are unrealistic or out of the range of program operation.
For example: on Card A13, IC> 3 or NZ > 6 would cause the program to
end since these indices are not within.the program range; or on Card D2,
W(I) € O or EC(I) » 1.0 would cause the program to terminate operation
since a negative spacecraft surface width or IR emissivity greater than
1.0 are unrealistic.

On the position timeline specification card, Card B2, care should
be exercised to assure that mission time between the various positions is
always positive, and that the reference coordinate system mode is not zero
or greater than the maximum stated in Table 5-2. The differential time
variable, DTIME, should result in positive non-zero time increments
between time points. Failure to do these will result in a program
termination and a diagnostic message.
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6.0 MULTIPLE REFLECTIONS ROUTINE

The multiple reflections routine (MRR) was developed as a companion
program to the EHFR to account for the solar and infrared spectra energy
reflections and absorption between the various nodes of a reference coordinate
system employed by the EHFR. The analytical techniques and governing equations
used by MRR, and the MRR Users Manual are presented in this section.

6.1 MRR Analytical Technigues

The total absorbed heat due to the multiple reflections of environmental
incident energy is calculated in the MRR by performing radiosity energy balances
for each RCS node. The radiosity technique results in two sets of linear
equations describing the RCS node surface radiosities in the solar and infrared
spectra. The N linear equations with N unknowns (N is the number of RCS nodes)
are then solved by the MRR.

RCS node incident energy, H, in terms of surface radiosities, can
be written for -the infrared and solar spectra as follows:
n

Hy = Gy + 2 By Fy g

where: 3=

G = the direct environmental incident energy 1n either the
solar or infrared spectra calculated by the EHFR.

The radiosity of any RCS node surface (B) must be equal to the
reflected incident energy of that surface (the emitted energy 1s considered
in thermal simulator employed later).

therefore
= (1 - a;)H, (6-1)
The absorbed energy of any RCS node surface is:

From 6-1 and 6-2:
Q. = - A, a; H,

i i i
The above equations can now be rearranged and written'in the following
form:
n .
__;L_ - (1- -
Z R [aij (1-a;) Fi_j] (6-3)
where Gij =0 fori# ]
ij =1 fori=]j
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In matrix notation, equation 6-4 can be written as:
G = QC : (6-4)

where:
1

“45 7 Faj [513 - (1-y) Fi-J]
The MRR‘program solves the above radiosity network to find the
absorbed heat due to direct and reflected energy in the solar and infrared
spectra by inverting the C matrix defined by equation 6-4.

0 =¢ !
Qg =.Cg G

-
Qr = Cir Gy

Before running the MRR, the user must calculate accurately the
form factors between each of the RCS nodes. For large RCS systems, such as
the EMU-LRV with 408 nodes, this can be a considerable effort. Additionally,
the run time of the MRR is a cubic function of the number of RCS nodes which
can view each other (Fij >0). It is therefore recommended that only those
nodes which experience a significant amount of reflections be considered for
the multiple reflections analyses.

6.2 MRR Users Manual

The Multiple Reflections Routine (MRR) was written in Fortran V for
use on the NASA-MSC Univac 1108 computer employing an Exec II Processor.
This users manual contains the necessary information to prepare input data,
to submit computer runs, and to successfully execute the various environmental
timelines and program options.

For operation on the MSC Univac 1108 system, using overlay pro-
visions, the MRR program is stored on magnetic tape with the input data deck
and appropriate monitor controls submitted on punched cards. The Univac 1108
peripheral equipment (tape units, Fastran units, and high speed drums) required
by the EHFR, must be specified by monitor control cards. The order of monitor
control and data deck card set up is as follows:

7
82 RUN

gN_ MSG FILE REQ. TAPE 6 FH432 4 FSTRN 2

- ASG A=XXXXX'  (PROGRAM TAPE NUMBER)

0o~ oo~

ASG D=XXXXX  (ENVIRONMENTAL HEAT FLUX INPUT TAPE)
This is the flux output tape from EHFR version 4
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85 ASG E=IEHN:  (FLUX OUTPUT TAPE TO BE SAVED)

This is an environmental heat flux tape in the same format
as the EHFR heat flux tape with the fluxes modified to
include multiple reflections.

7 ASG F=XXXX  (MODE 1 FORM FACTOR INPUT TAPE)
7 + ASG G=XXXX  (MODE 2 & 3 FORM FACTOR INPUT TAPE)
7 ASG HeITI
7 -
(WORKING TAPES)

7 ASG I=IT2
8
7 ASG Q,T.X  (FASTRAN UNITS)
7
7 XQT CUR

TR A

IN A

TRI A

Toc
7 XQT MAIN
g XQ

DATA CARD |
cOL. 1-10  F10.0  TIME = 0.0 INITIAL'RUN
> 0.0 LAST TIME POINT COMPLETED ON
PREVIOUS RUN

7
L EOF

The data deck and control card set up must be accompanied by a
MSC Form 588 run request card for submittal. The input tape numbers, output
tapes necessary, problem run time and output required are designated on the
run request card. If output tapes are to be saved, a separate tape reel label
(MSC Form 874) for each tape must also be submitted with the run.

The run time of MRR may be estimated for Univac 1108 execution by
using the following: :
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RTIME = 15 + th

where: 3
RTIME = Computer run time, minu.tes
th = Number of time points

53



7.0

Alphabetic

An

B
dA

F

si
a-b
Fn-i

Fn-iq

Fse(q)

-n

ubi

ubs

-7

—l—l:o.o-...omz Z X & =M
by

abw '

'Greek
a(T)

€ Q o

€

si

NOMENCLATURE

RCS node area, th

Radiosity of energy source BTU/hr‘-ft2
Differential env1ronment source node i area ftz

Geometric form factor from surface a to surface b
Geometric form factor from RCS node n to RCS node i
Geometric form factor from RCS node n to RCS node i
located in quadrant q

Unblocked RCS node view to space in quadrant q

RCS .node decimal percentage of unb]ocked‘view‘to energy

source node i
Unblocked RCS node view to space

RCS node environmental incident energy, BTU/hr-ft
Incident energy, BTU/hr-ft2
RCS node unit normal vector

Environment source node unit normal vector

RCS node total absorbed energy, BTU/hr
Quadrant number of energy

RCS-node to energy source node vector
Temperature of energy source, °R

Adiabatic wall temperature of RCS node, °R

Absorptivity'of RCS node to energy at source temperature, T
Azimuth angle

Inclination angle

Stefan-Boltzmann constant

Angle between RCS node normal vector and the RCS node to
energy source node vector

Angle between energy source node normal vector and the energy
source node to RCS node vector
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Subscripts

ir

se
si

~ Node of RCS system
Infrared spectra
" Node of RCS system

Location of RCS orlg1n with respect to the
enviromnent origin

RCS node data with respect to RCS or1g1n
Solar spectra
RCS node data with respect to environment origin

Environment source node data with respect to
environment origin
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APPENDIX A

APOLLO EXTRAVEHICULAR MOBILITY UNIT
REFERENCE COORDINATE SYSTEM

1.0 SUMMARY

The Apollo Extra-Vehicular Mobility Unit (EMU) reference coordin-~
ate system employed in the Environmental Heat Flux Routine (EHFR) consists
of a geometric nodal model which is arranged in several different nodal
configurations (called modes). The modes define the expected posi-
tions that the EMU will experience during the astronaut extra-vehicular
activities on the lunar surface, in orbit, and during thermal vacuum cham-
ber operations. The EMU reference coordinate system (RCS) data employed by and
stored within the EHFR are described in this appendix. These data consist
of: geometric model and nodal nomenclature definition; nodal coordinate data
for each of the five EMU modes; nodal self blockage data; node-material com-
position data; and curves of material absorptivity as a function of source
temperature.

2.0 EMU GEOMETRIC MODEL DEFINITION

The external configuration of the Apollo EMU, shown schematically
in Figure A-1, consists of: the space suit (integrated thermal-meteoroid
protection garment, ITMG); the Extra-Vehicular (EV) Boots and Gloves; the
Portable Life Support System (PLSS) with its associated Remote Control Unit
(RCU); the Oxygen Purge System (OPS); the umbilicals and connector hard-
ware; and the Lunar Extra- Vehicular Visor Assémbly (LEVA). Basic geometric
nodal models of these components previously developed by G.E. in References
A-1 and A-2, have been used with considerable modification in the develop-
ment of the EMU reference coordinate system described herein.

The component geometric models which have been developed are pre-
sented in Figures A-2 through A-8. These models were generated by sub-
dividing the exterior surfaces of the components into finite nodal areas
with planer surfaces. Planes of common intersection exist at all points of
possible body movement (i.e., ankles, knees, hips, etc.) so that the nodal
distribution need only be relocated about these planes to simulate dif-
ferent body positions. A summary of the EMU nodal distribution for each
component is presented in Table A-1.

The component geometric models in Figures A-2 through A-8 employ
a four digit identification number to locate the various nodal surfaces.
The first two digits (or node prefix number) represent a particular region
of the EMU with the third digit representing a particular section of that
region. As an example, O4-25 identifies a node on the left leg (the Ok
prefix number) with the exact location being the back of the thigh area,
(Figure A-2).



TABLE A-1

SUMMARY OF THE EMU NODAL DISTRIBUTION

Node

Prefix Location Number of

Number Nodes
01 Right Boot 11
02 Left Boot 11
03 Right Leg 16
Ok Left Leg 16
05 Midsection 30
06 Lower Torso 12
o7 Upper Torso 15
08 Neck Area 8
09 Right Shoulder 16
10 Left Shoulder 16
11 Right Arm 16
12 Left Arm 16
13 Right Glove L
14 Left Glove L
15 Helmet 38
16 Visors 24
17 Portable Life 13

Support System
18 Oxygen Purge System 8
19 Remote Control Unit T
20 Suit Hardware 8
21 Umbilicals _60
TOTAL 349




3.0 REFERENCE COORDINATE SYSTEM DATA

The basic nodal geometric models defined above were arranged into
five different modes that describe the expected EMU EV activity body posi-
tions. These modes define standing, kneeling, floating, bending, and walk-
ing positions of the EMU.

RCS MODE MODE MODE
INDEX * NUMBER NAME FIGURE
0 1 Bending A-10
0] 2 Walking A-11
0 3 Kneeling A-12
1 1 Standing A-13
1 2 Floating A-1h4

The nodal geometric data consist of the node midpoint coordin-
ates, the surface normal-vectors, and node surface areas. The coordinate
system is right handed system with its origin at the ground or feet of the
EMU. The front of the EMU is oriented in the positive X direction as seen
in Figure A-10. Figure A-~9 shows the geometrical convention used to define
the surface normal vectors: the azimuth angle being measured in the X-Y
plane (counter clockwise from the positive X axis), and the elevation angle
being measured from the X-Y plane.

The self blockage data consist of the node's unblocked view of
the environment from each of the four "viewing quadrants", (details of the
quadrant method of self blockage used by the EHFR are discussed in Section
3.3).

The nodal thermal property data consist of the node-material com-
position and curves of material absorptivity as a function of temperatures.
Node-material composition data describe the material covering each node:
teflon coated beta cloth, Chromel R, Boot and glove rubber, polysulfone, blue
and red connectors, hard point (anodized aluminum), and holes. The material
absorptivity curves used within the EHFR were obtained from Figure 5 of Ref-
erence A-3 and from References A-U4 and A-5. These data are vresented in Figure

A-15. EHFR solar absorptivity is calculated from these curves at a source tem-
perature of 10460°R.

A detailed listing of the nodal geometric data, self blockage
data, and nodal thermal property data that comprise the EMU reference coor-
dinate system may be obtained from the EHFR by inputing the proper print
indices on Card A-2 (Section 5.4 of the report) during EHFR execution.

¥RCS index prescribes EMU models to be used during EHFR execution (Card A2,
Section 5.4.1).
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OPS
OXYGEN PURGE SYSTEM
(See Figure A-6) HELMET AND VISOR ASSEMBLY

(THERMAL COVER REMOVED)
(See Figure A-5)

RCU
REMOTE CONTROL UNIT

- . ___— (See Figure A-7)

' ﬁ\ ITMG

| i SPACE SUIT
; (See Figure A-2)

PLSS l
PORTABLE LIFE SUPPORT— | *
SYSTEM |

(See Figure A-6)

F
UMBILICAL /

(See Figure A-8)

EXTRA-VEHICULAR GLOVES
(See Figure A-4)

EXTRA-VEHICULAR BOOTS

(See Figure A-3)

FIGURE A—1 SCHEMATIC OF THE EXTRA-VEHICULAR MOBILITY UNIT
A-5
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13-17
14-17

14-12 1312

FIGURE A-4 GEOMETRICAL MODEL FOR GLOVES







OPS / 18-11
18-21

18-12
18-22
18-14

18-15
1816
I\
17-14

LEFT HAND

17-33. {.j HARDPOINT
/ 17-17 - 17-32
PLSS
17-15
‘517-22
- V<C
*BOTTOM HARDPOINT

17-31
17-23

17-11
FIGURE A-6 GEOMETRICAL MODELS FOR THE OXYGEN PURGE SYSTEM

AND PORTABLE'!.IFE SUPPORT SYSTEM

A-10




19-16

ACTUATOR SUPPORT

BRACKET
19-21

FIGURE A-7

GEOMETRICAL MODEL FOR REMOTE CON'i'ROL UNIT

A-11

19-13

19-11
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Azimuth angle of normal vector
Zenith (elevation) angle of normal vector

TOP VIEW

0 =-90°

SIDE VIEW

FIGURE A-9 GEOMETRICAL CONVENTIONS
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APPENDIX B

APOLLO EXTRAVEHICULAR MOBILITY UNIT/LUNAR
ROVING VEHICLE REFERENCE COORDINATE SYSTEM

1.0 SUMMARY

The Apollo Extra-Vehicular Mobility Unit/Lunar Roving Vehicle
(EMU/LRV) reference coordinate system employed in the Environmental Heat
Flux ‘Routine (EHFR) consists of a geometric nodal model which js arranged
in three different nodal configurations (modes). These modes
define the expected configurations that the EMU and LRV will experience
‘during the astronaut extra-vehicular activities on the lunar surface and
during thermal vacuum chamber operation. The EMU/LRV reference coordinate
system (RCS) data employed by and stored within the EHFR are described in
this appendix. These data consist of: geometric mode and node nomenclature
definition; node coordinate data for each of the EMU/LRV modes; node self
blockage data; node-material composition data; and curves of material absorp-
tivity as a function of source temperature. The unique EMU/LRV timeline in-
put requirements allowing the EMU to move independently from the LRV are also
described.

2.0 EMU/LRV GEOMETRIC MODEL DEFINITION

_ The external configuration of the Apollo EMU/LRV is shown schema-
tically in Figure B-1 with the two EMU's seated on the LRV. A detailed
model of EMU #1 (seated on the left side of the LRV) is used in the EMU/LRV
reference coordinate system since EMU/LRV interface analyses are of primary
interest. The LRV and EMU #2 geometric models consist basically of those
nodes which thermally affect the EMU #1. :

For EMU #1 the detailed EMU 349 node geometric model and nodal
nomenclature developed in Appendix A are employed in the EMU/LRV reference
coordinate system model. The EMU #1 component geometric models are shown
in Figures A-2 through A-8 of Appendix A. The EMU #1 nodal distribution for
each component is presented in Table A-T1.

The 59 node geometric model developed for the LRV and EMU #2 is
shown in Figure B-2. Component models of the LRV 'and EMU #2 are presented
in Figures B-3 through B-6. These figures are drawn in pictorial detail
for clarity as the nodes are only in the faces of the indicated surfaces.

The EMU/LRV reference coordinate system node-component description
and nomenclature are presented in Table B-1.

3.0 REFERENCE COORDINATE SYSTEM DATA

The basic nodal geometric model defined above was arranged into
three different modes that describe the expected EMU/LRV lunar surface and
thermal vacuum chamber activity positions. The modes, which define the
driving and two parking confiqurations of the EMU/LRV, are described in
Table B-2. The driving mode (mode 1), which has both EMU's seated on the
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LRV, is shown schematically in Figure B-1. The LRV has the antenna and

TV camera deployed, and dust covers down. The parking modes (modes 2 and 3)
have . both EMU's off of the LRV. For these modes, the EMU # 1 model is in
the bending position (Figure B-8)-and may move independently of the LRV-

EMU #2. Figure B-9 shows the #1 parking configuration (mode 2) where the LRV
is in the long term storage condition (i.e., between sorties) with the antenna
and TV camera stowed, and the dust covers up. The #2 parking conditions (mode
3), shown in Figure B-10, simulates the short term sortie parking condition .
where the LRV remains in basically the driving configuration.

The nodal geometric data consist of node midpoint coordinates,
the surface normal-vectors, and node surface areas. The coordinate sys-
tem is right handed system with its origin at the ground and under the
seat of the EMU/LRV in the driving mode (Figure B-2). For the parking
modes, the LRV coordinate origin remains at the ground, under the seat with
EMU # 1 coordinate origin being at the ground between the feet of the EMU
(Figure B-8). The front of the EMU/LRV is oriented in the positive X direc-
tion as seen in the figures. The geometrical convention used for the surface
normal vectors defines the vector azimuth angle being measured in the X-Y
plane (counter clockwise from the positive X axis), and the elevation angle
being measured from the X-Y plane (see Figure A-9 of Appendix A).

The self blockage data consist of the node unblocked view of
the environment from each of the four "viewing quadrants", (details of
the quadrant method of self blockage used by the EHFR are discussed in
Section 3.3). For the driving mode, the EMU #2 and LRV produce signifi-
cant self blockage effects on the EMU #1 and vice versa. For the parking
modes (modes 2 and 3), the EMU #1 is assumed to be thermally disconnected
from the LRV and EMU #2. This permits simulation of independent movement
of the EMU #1 with respect to the LRV-EMU #2 for conditions where there -
are only small thermal effects between them. Thus, there is no self-
blockage between the EMU # 1 and the LRV-EMU #2 nodes for modes 2 and 3.

The nodal thermal property data consists of the node-material com-
position and curves of material absorptivity as a function of temperature.
Node-material composition data describe the material covering each node. For
the EMU, the materials consist of teflon coated beta cloth, Chromel R, Boot
and glove rubber, polysulfone, blue and red connectors, hard point (ano-
dized aluminum), and holes. The absorptivity - temperature curve data
presented in Figure A-15 of Appendix A is stored in the EHFR and used for
these EMU/LRV materials. For the LRV, the materials consist of fiberglass,
wire mesh (wheels), black anodized aluminum, clear anodized aluminum,
white paint, white webbing, green webbing, and mylar backed beta cloth.

The absorptivity curve data, stored in the EHFR for these materials, are
presented in. Figure B-11.

A detailed listing of the nodal geometric data, self blockage
data, and node thermal property data that comprise the EMU/LRV reference
coordinate system may be obtained from the EHFR by inputing the proper
print indices on Card A-2 (Section 5.4 of the report) during EHFR execution.
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4.0 EMU/LRV COORDINATE SYSTEM TIMELINE INPUT

The EMU/LRV reference coordinate system timeline input to the
EHFR (Card B-2) differs slightly from other RCS models since the EMU #1
can have independent movement with respect to the remainder of the EMU/LRV
nodes for the parking modes.

For the driving mode (mode 1), the EMU/LRV timeline input (Card
B-2) specifies the position/orientation of the entire EMU/LRV model. For
the parking modes, the timeline input on Card B2 specifies the EMU #1 posi-
tion/orientation data with the EHFR assuming that the LRV-EMU #2 position/
orientation data are identical to the last driving mode timeline point
input into the EHFR. This allows the EMU #1 to move independently with
- respect to the remainder of the EMU/LRV model. The first timeline point
input into the EHFR for the EMU/LRV must specify the driving mode in order
to obtain LRV-EMU #2 position/orientation data to be used for later parking
mode calculations. In the event that the user specifies a parking mode for
the first timeline point, the EHFR assumes the LRV-EMU #2 to have the
following X, Y, Z position and azimuth: 0, 0, 0, O.

5.0 REFERENCES
B-1 Personal Communication Between D. A. DelLaughter of VMSC and

P. H. McKinney of General Electric Apollo Systems Department,
27 July 1970.
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TABLE B-1

NODE NUMBER  NODE NAME
1 to 349 -
350 LR-01
351 LR-02
352 LR-03
353 LR-04
354 LR-05
355 LR-06
356 LR-07
357 LR-08
358 LR-09
359 LR-10
360 LR-T1
361 LR-12
362 LR-13
363 LR-14
364 LR-15
365 LR-16
366 LR-17
367 LR-18
368 LR-19
369 LR-20
370 LR-21
271 LR-22
372 LR-23
373 LR-24
374 LR-25
375 LR-26
376 LR-27
377 LR-28
378 LR-29
379 LR-30
380 LR-31
381 LR-32
382 LR-33
383 LR-34
384 LR-35
385 LR-36
386 LR-37
387 LR-38
388 LR-39
389 LR-40
390 LR-41
391 LR-42
392 LR-43

LRV/EMU GEOMETRIC MODEL DESCRIPTION

DESCRIPTION
EMU #1 (See Appendix A)

-Wheel right front, facing LRV

Wheel right rear, facing LRV
Wheel left rear, facing LRV
Wheel left front, facing LRV

Fender right front, facing LRV
Fender right rear, facing LRV
Fender left rear, facing LRV

Fender left front, facing LRV

Display
Display
Display
Display
Control
Control
Control
Control
Forward
Forward
Forward
Forward
Display

console, forward top
console, back

console, left side
console, right side

box, top

box, left side

box, right side

box, back

equip. Section, left side
equip. section, back
equip. section, right side
equip. section, top
console handhold

Left Seat handhold

Foot rest

TV camera, top

TV camera, left side

TV camera, back
T-handle

Arm rest

LCRU, right side

LCRU, left side

LCRU, top

Panel center chassis, top
Panel rear chassis, top
Tool box, front, man #1
Tool box, top, man #1

EMU #2,
EMU #2,
EMU #2,
EMU #2,
EMU #2,
EMU #2,
EMU #2,
EMU #2,

PLSS-0PS, left side
PLSS back

visor

Teva

shoulder

chest

arm and side

lap
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TABLE B-1 LRV/EMU GEOMETRIC MODEL DESCRIPTION (Continued)

NODE NUMBER NODE NAME DESCRIPTION
393 LR-44 EMU #2, leg
394 LR-45 EMU #2, shin
395 LR-46 EMU #2, calf
396 LR-47 EMU #2, toes
397 LR-48 Payload, top
398 LR-49 Payload, front
399 LR-50 Payload, left side
400 LR-51 Antenna
401 LR-52 Seat belt, side
402 LR-53 Seat belt, top
403 LR-54 B-SLSS, rear surface
404 LR-55 EMU seat top, surface
405 LR-56 EMU seat back, rear surface
406 LR-57 EMU seat back, front surface
407 LR-58 EMU seat, bottom surface
408 LR-59 EMU #2 seat back, rear surface
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APPENDIX C

APOLLO EXTRAVEHICULAR MOBILITY UNIT/
SCIENTIFIC INSTRUMENTS MODULE BAY
REFERENCE COORDINATE SYSTEM

1.0 SUMMARY

The Apollo Extra-Vehicular Mobility Unit/ Scientific Instruments
Module Bay (EMU/SIM) reference coordinate system employed in the Environ-
mental Heat Flux Routine (EHFR) consists of a geometric nodal model which
is arranged in two different nodal configurations (herein called modes).
The modes define the expected positions that the EMU will experience during
the Apollo J mission extra-vehicular activity in the vicinity of the Command
Module and SIM Bay. The EMU/SIM Bay reference coordinate system data
employed by and stored within the EHFR are described in this appendix.
These data consist of geometric mode and node nomenclature definition;
-nodal coordinate data for the two EMU/SIM modes; nodal self blockage data;
node-material composition data; and curves of material absorptivity as a
function of source temperature.

2.0 EMU/SIM GEOMETRIC MODEL DEFINITION

The external configuration of the Apollo EMU, Command and Service
Module (CSM), and SIM Bay are schematically shown in Figures C-1 and C-2.
A detailed model of the EMU was selected for the EMU/SIM reference coordinate
system since EMU-CSM-SIM interface analyses are of primary interest. The
CSM and SIM Bay geometric model consists, therefore, of basically those
nodes which have a thermal effect on the EMU.

The detailed 349 node EMU model and nodal nomenclature developed
in Appendix A has been used with some modification for employment in the
EMU/SIM reference coordinate system. The EMU component geometric models
are shown in Figures A-2 through A-8 of Appendix A. The EMU J mission RCS con-
figuration required the following changesto the EMU model of Appendix A:
~ the PLSS (Figure A-6) is deleted; the RCU (Figure A-7) is deleted; and the
LCG, 0o inlet, Op outlet, and RCU umbilicals (Figure A-8) are deleted. The
EMU configuration used is shown schematically in Figure C-3.

The 57 node geometric model developed for the CSM and SIM Bay is
shown in Figure C-4. The EMU/SIM reference coordinate system node-
component description and nomenclature are presented in Table C-1.

3.0 REFERENCE COORDINATE SYSTEM DATA

The basic nodal geometric model defined above was arranged into

" two different modes that describe the EMU EV activity body positions ex-
pected during trans-earth flight: the egressing and retrieving modes. The
egressing mode (mode 1) shown in Figure C-1 depicts the EMU/SIM configuration
during astronaut familiarization, T.V. camera deployment, cassette transfer
and rest periods. Figure C-2 shows the EMU/SIM in the retrieving mode

C-1



(mode 2) during which the astronaut retrieves the two film cassettes from
the SIM Bay.

The nodal geometric data consist of the node midpoint coordinates,
the surface normal-vectors, and node surface areas. The coordinate system
is right handed system with its origin between the feet of the EMU. The
front of the EMU is oriented in the positive X direction as seen in Figure
C-3. Figure A-9 of Appendix A shows the geometrical convention used to
define the surface normal vectors: the azimuth angle being measured in the
X-Y plane (counter clockwise from the positive X axis), and the elevation
angle being measured from the X-Y plane.

The self blockage data consist of the node unblocked view of the
environment from each of the four "viewing quadrants". Details of the
quadrant method of self blockage used by the EHFR are discussed in Section
3.

The nodal thermal property data consists of the node-material
composition and curves of material absorptivity as a function of temperature,
Node-material composition data describe the material covering each node.

For the EMU the materials are: teflon coated beta cloth, Chromel R, Boot

and glove rubber, polysulfone, blue and red connectors, hard point (anodized
aluminum), and holes. The EMU material absorptivity curves presented in Fiqure
A-15 of Appendix A are stored in the EHFR for use in the EMU/SIM reference
coordinate system. The nine absorptivity temperature curves used for the

SIM Bay and Command Module materials/coatings are presented in Figure C-5.

A detailed listing of the nodal geometric data, self blockage
data, and node thermal property data that comprise the EMU/SIM reference
coordinate system may be obtained from the EHFR by inputing the proper
print indices on Card A-2 (Section 5.4 of the report) during EHFR execution.

4.0 EMU/SIM TIMELINE INPUT

Analyses of the EMU/SIM environments during Apollo J mission trans-
earth flight using the EHFR requires that solar angle data (Card J1) and RCS
azimuth angle (Card B2) be input data. Currently NASA-MSC specifies the
"solar look angles" which are measured with respect to CSM coordinates for
use in J mission analyses. These "solar look angles" are defined in Figure
C-6. The correspondence between the NASA-MSC solar look angles and the
EHFR solar and azimuth angles for the two EMU/SIM modes are tabulated in
Table C~2 for the range of values expected during the J mission flight.

5.0 REFERENCES
C-1 Data collected by P. B. Scheps, VMSC Houston Technical Represen-
tative.
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TABLE C-1 EMU/SIM GEOMETRIC MODEL DESCRIPTION

EHFR NODE

NUMBER NODE DESCRIPTION
EMU:
1 to 349 EMU (See Appendix A)

Command Module:

350 Command Module Skin
351 Command Module Skin
352 Command Module Skin
353 Command Module Skin
354 Command Module Skin
406 Command Module Skin

EPS Radijators:

355 Skin between EPS radiators
356 Skin between EPS radiators
357 Skin between EPS radiators
358 EPS radiator panel
359 EPS radiator panel
360 EPS radiator panel
361 EPS radiator panel

Service Module:

362 Skin above ECS radiator
363 Skin above ECS radiator
364 Skin above SIM bay
365 Skin above ECS radiator
366 Skin above ECS radiator
367 ECS radiator panel
368 ECS radiator panel
369 ECS radiator panel
370 ECS radiator panel
371 Skin below ECS radiator
372 ‘ Skin below ECS radiator
373 - Skin below SIM bay
374 Skin below ECS radiator
375 Skin below ECS radiator
SIM Bay:
376 Compartment 1
377 Compartment 1
378 Floor of Compartment 2
379 : Wall of Compartment 2
380 Upper Bulkhead - Compartment 2
381 Slanted Rear Bulkhead -~ Compartment 2
382 ' Wall of Compartment 2
383 ' Vertical Rear Bulkhead - Compartment 2
384 Compartment 3
C-3



NODE
NUMBER

Hatch Detail:

385
386
387

RCS Quads:

388
389
390
391
392
393
394
395

Experiments:

396
397
398
399
400
401
402
403
404
405

TABLE C-1 (Continued)

c-4

NODE DESCRIPTION

Open Hatch Door
Hatch Opening
LMP in Hatch Opening

Quad A Thruster Surface
Quad A Thruster Surface
Quad A Thruster Surface
Quad A Thruster Surface
Quad B Thruster Surface
Quad B Thruster Surface
Quad B Thruster Surface
Quad B Thruster Surface

Subsatellite Box
Subsatellite Box
Subsatellite Box
Subsatellite Box
Foot restraint
Pan Camera

Pan Camera

Pan Camera

Pan Camera

Pan Camera



3&%‘
()

FIGURE C-1 EGRESSING MODE (MODE 1)

FIGURE C-2 RETRIEVING MODE (MODE 2)
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351

sgs| 387
386 352 353 354
350
406
355 ]
358 360
.--~. 356 359 357
362 | 363
394
364 EiEiI
395
377
\ /
38%
367 368 .
05 369
N:::~\*r.~""-~ 384 —
~\\\\\~ 372 374
373

361

366

370

|

375

L~

FIGURE C-4 NODAL DEFINITION OF THE CSM AND SIM BAY MODEL
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TABLE C-2

MSC AND EHFR SOLAR ANGLE CORRESPONDENCE

MSC SOLAR LOOK ANGLES (DEG)

EGRESSING MODE (MODE 1) EHFR
ANGLES (DEG)

RETRIEVING MODE (MODE 2)
EHFR ANGLES (DEG)

) é RCS SOLAR i RCS SOLAR
AZIMUTH tLEVATION i AZIMUTH ELEVATION
"14U.0U0 310,000~ 298,001 49993 17 2914517 T =34.59g
J4ue0CO 311,000 299,001 49.993 292.152 -344227
140,000 77 312.60y ~ 3004001 T 49.9937 T 2924777 777 =33.p488 -
141000 313,000 JU1,001 49.7293 293,389 =33¢45)
190+0ul 314,000 JUZ.0U1 41993 293.990 T T | =33.052 -
J4Us 0D 3i5.000 . 3U3.001 49,993 2944578 -32.44)
199eLULUT 316,000 | T 3Vud,.u01 49993 T ] 2954185 7| =32.22)
14990000 317,000 305.001 49+993 295719 =31+792
14uelul 318,000 JU6,001 49,973 2960272 31354
14y 0U0 319.000 3U7.001 4949913 2964812 =30.907
140U+ 0u0 J20.000 3uv,001 49993 T} 2974340 T | =3uUeyb2 " 7
149 eUG0 321.000 3U9.001 4949923 2974857 ~29.989 1
14u+0u0 322,000 310+001 45993 2986361 “29.519
149U UL 323,000 3il.00} 494993 - 2984853 -29.0%0
- 14ueGuD ™’ _ 324,000 7] T 312e0u)y T[T 4969937 7T 29943347 T =284554 77
14ueUud 325.000 313.001 494993 2994802 -264061 .
19G+0G0 326.000 319.001 495.993 3000259 =27+501
14ue0u0 327.00¢ 31%.001 49993 300.704 -27.054

""" 14usUu0” T3Z8.000 3i64001 7] T T494993 7 T 730141377 T =260541

: 19y+0u0 329,000 317.001 49993 3014559 =25.021
T9usouU 330,000 i 3{6.001 4Fe993 30T.970 =25.475 I
1491 .000 3i0.000 298.001 50+993 2904831 «33.775 1
191 eUui’ TaTi.000 T 7T 299,061 T T 800993 7T T T 2914451 T R330q1 T T

| 141,000 312.000 3Ud,0ut 50993 292,059 =33.044

| 191040 ITITU0U $IVS00) 50993 2924456 “32.564

| 141000 14,000 3U2.001 50993 2930242 -32.275

R IR Y 191V R RS- 1TV 303,001 77T 5009937 | 293.817 7 77 =31e876
1910330 316,005 3ud.001 50993 2944380 =3ley4b8
1491600 317.G0¢L ._;'_‘JOUOl 509923 2949932 =31+051
191603 318.000 1Wo .00} 504993 295,472 ~30625

TTiM 00T “alg.00e 7 o700l T T Ts0v993T T 2986007 1 =30e1927
d 11leduu | 340.,00¢ 368.0u1 50993 2964518 -29.750
T9T+GCou IZ1L0GC | igv.0o1 50993 Z97.024 79299
191000 - -2.0UC 31u,001 50993 2974518 ~268¢842

T MGG VT 230000 07 1le000 TTTTTTR069937 T T 2980001 T |~ 264378 T
141,300 ! 32~ 70¢ 312,001 50993 298,472 -27.503
T91«0L0 | TyIE UL 313,00} 50e993 2984932 =27e423

: 191000 e e bl , 144001 50993 299.380 =26¢937
g T i4iedud T 327e000 ¢ T 31540010 7| T 506993 299818 77T {T=240443
P 191 e5yd 323,001 | 316,001 504993 300+ 244 “254943
] 19T+000 329.00¢ | 3174001 G0+9Y3 300658 =28e438
191.000 335,00 318,001 50+993 301.062 =244924
TTM2e40097TTTT T 3106 UCs I““'z?u.aox‘“ 7519937 | 2906158 T [ R329%7
14920030 Ille s 299.041 51993 2906762 =32¢598
192.0.0 3T2.220 17 300.551 51993 | 291354 =32.239
l14¢eucy | 313ec .3 J 301,y 51993 291936 =3le87}

T 1426000 T T80, ’(""auz.ooa" TTTTe) 6993777 | 29245087 T [Tl w93
14ceuuy ! 3i€ .up ' 3w3.0Uy 51993 293048 =31+106
192008 7 T30k, 1Ay 3d9.00) T 516993 293.618 17=30.710
14926U0. 317,000 305,001 51993 294157 =30.305

7T 14264000 2ie - 36,0017 7 TUS10993 77T 2944685 7T -29%892"
1924000 si%.. @ 3u/l.001 510993 2954202 294471
142,000 7,7 20ew.2 -7 T308,001 51+993 295,708 ~29.002

___14ze0gc0 i +<14000 | 39,001 51993 2964202 -284 604
14920000777 TT322,000 71T 3094001 T T 8199937 | T 29644688 [T=28015y
142000 ! 323,000 318,00 514993 2974159 “27.707
1924000 3244000 312,001 51993 2974621 =274297
142,000 ! 325,000 3i3.001 516993 2984072 ~26+780 .

st . |




TABLE C-2 (CONTINUED)

MSC SOLAR LOOK ANGLES (DEG) EGRESSING MODE (MODE 1) EHFR RETRIEVING MODE (MODE 2)
ANGLES (DEG) EHFR ANGLES (DEG)
RCS SOLAR RCS SOLAR
6 4 AZIMUTH ELEVATION AZIMUTH ELEVATION
ST TR 2000 T T T 3264000 TTUs4.000 8514993 T 2984512 T |7 ~26e3u7,
192000 327,000 315,001 51993 298.941 “25.424)
F—""}42.00077 "328.000]| " 316,001 |77 s5le993° 299,359 77 =25434y
142,040 329,000 317,001 51993 299.766 ~249.947
192.000 330.000 318,001 Siev7ad 300.163 ~249.3498
1493000 J10.000 298,001 5‘20993“_ 2890‘098._”_. “32.117
- TTH43e0u0 [ T 7 3i1e000 299,001 524993 290.085 *3le778
14940000 3i2.000 J0u.001 52¢9923 2914662 “31e43)
1434000 313.000 301,001 524993 2914229 “31.073
14930000 314,000 302,001 52,993 291.786 =30e707
T 1434040 77T sisevoup 303.001 T 52993 29243327 7| =3ue332°
L4340uQ 3lsesuag 304,003 524993 292.8648 “294944
193.0u0 317,000 309,001 52,993 293,394 =29.554
1434000 318,000 U001 | 520993 | 293,909 | =29.155
T 43.0u07TT T 3i9e0np | T auzeoud T 52993 T294.414 | =2Be74s
143.000 320,000 308400} 52.993 294.908 “284329
193000 321.000 3u7.001 §2+993 295392 =27+904
143.000 322.000 310.001 524993 2954865 27472
T 14360007 T T323.0u0 | 311e001 | 77T 8299377 7T 2964328 | ~27.032
143.000 324,000 312.00} 524993 2946780 =260584
143.000 325,000 313.00) 52993 2970221 260132
1493+000 326,000 314,001 52993 2974852 “254872
TTTVR3.000 |77 32740007 319.001 | 782,993 2984073 7 | ~25.205
143e0UD 328,000 3164001 520993 2984483 =2494731
193.000 327.000 317+001 52993 298.883 -244252
1434000 | 330,000 318,001 524993 299.272 -23.760%
[T 4460007 T 3106000 [T 2984001 [T T 5369937 T " 2884850 ] =31.282 77
194000 3L1.000 299.001 53993 2894421 =3Ue955
144000 3124000 3UU.001 53e 993 209,982 =“30e613
149494000 313.000 3Uut.00) 534993 2904533 “30+272
TUTTTT 944000 7] T 3140000 au2,091° T 536993 T T291.0787 7] =2%eyli7 7
144.000 315.000 3u3.001 53.993 2914607 “294554
T99-000 316.000 309.001 53.973 292129 =29.182
1444000 317.000 3Us.00} 53.4993 2924642 =28¢801
F——= 1445000~ |~ "318.000 | T 306,001 ] TT7763.993 7 "293,144 “28e413~ """
144000 319,000 3U7.001 534993 2934637 -28+016
F=- " - 1444000 | -~ 320.000 308,001 T 536993 299119 =27e86T2
14944000 321.000 3u9,001 534993 29494592 274199
P 1440007 77 322600007777 3104001 T 7534993 71T 2954054 7 2647807 7
144000 323.000 314,004 534993 2954506 ~260353
T949.000 |~ 324.,000 312.001 | 53993 | 295.948 | =25.920
144000 325000 313,001 53993 29464380 =25e479
T F444040 | T¥286000 [T 314,007 77834993 [ T 296.802 7| =25.0327 77
1949000 327.000 315001 534993 297.214 =24+578
T44.000 328,000 316,001 T 53e99)3 2976616 =249.318
144.000 329.000 317,001 §3.993 298.007 «23e452
TTTTTTIMGL 000 T 7T 3306000777 7T 3184001 T T T 630993 T T 2986387 T [ =237
145000 3104000 298,00} S4¢993 2884214 =30+445
[ 145000 3l1.000 29%.001 | 54993 288,768 T=30ej28
145.0U0 312.000 300,00} 54+99) 28943123 =29¢802
T s S 0u T TN Q00 T T 30,001 T T 644993 T 2894849 T =290487
1450000 314.000 3U02,00) 54.993 290.376 =291 24
45,000 315,000 aul.oot 540993 2900893 =284772
145.000 316,000 3u4,001 54993 2914402 -28e411
1994000 [T TT317.000 |0 T305.003 7 77 5494993 291.901° 7 | "=28¢043"
1495000 318.000 306,001 54993 292+390 ~2745666
145 00U 319,000 3U7.001 54993 2924870 1 -27.282
145000 320.000 308,00y 540993 2934341 =26+890
L
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TABLE C-2  (CONTINUED)
MSC SOLAR LOOK ANGLES (DEG) | EGRESSING MODE (MODE 1) EHFR RETRIEV,{',}EL’E?DE([()??)’E 2) EHFR
ANGLES (DEG)
RCS SOLAR RCS SOLAR
0 ¢ AZIMUTH ELEVATION AZIMUTH ELEVATION
“fyseoon [T 321.000 Juv,.00l 54993 " 293.001 Te260490 |
145040 JL2.0U0 Jiu,001 84+99) 294925) =26+08)
= T 1456000 TTT T323.000 alt.00l [T 54,993 2994494 T |° ~25e470 |-
P45 eUuY 3244000 Jl2.001 5499 295+126 =29¢2499
195000 - 325,000 313,001 54,99) 295.548 -24.821) 4
143000 326.000 314,001 S4.99) 2954968 24347
1450000 327,000 T T 3lv,001 544993 2964383 234944
199000 328.000 316,001 54.99) 2944757 *23.50Q0 .
i 195000 329.000 374,001 XL AL 971850 =237
1454000 330.000 318,001 54993 297+514 | =22.588 1
T isssbon |7 310.000 2y8.001 550993 287.588 2904
146 0Yl Jll.00Q 299.001 5§5:99) 288+125 “29¢298
190000 312,000 30U, 001 55,993 28R, 454 =26+98)
1964000 313000 3ul.001 £55:99) 2894175 ~28.45%9
T T 1%es000 7T T 2314e000 302,001 | 7T 5549723 T 2R9.4687 T =28e327 T
146000 315,000 303.001 554993 290.190 ~27.9486
196,000 316,000 309,001 55973 290484 278637
14964000 3l7.000 IVa,001 554993 291170 «27.281
T T t4ee000 [T 73186000 Jue,00) 550993 |7 291648 | =28.9l8 7
146+0u0 319,000 307,001 5§5.99) 2924114 =26+5%4 1
T96+000 320,000 308,001 3Y3A4] 292+872 =25.158§
146 +000 321.000 309,001 55.9923 293.021 “25.777
T 1464000 7 322,000 TTU3106001 T[T T 656993 T T 29364481 | =2ve38277 7
1464040 323,000 311,001 $5.9923 293.892 ~24.981} )
196 Uul 324,000 312,001 55+973 2949313 «283¢57)

1464 Uu0 325,000 313,001 £5.993 294.725 “244159
TTTTT 4640007 T 3264000 T 319,000 | T 854993 T 29541287 [T =23.737 T
149864 ULU 327.00u 315,001 5549923 2954521 =23.310
T90+000 326,000 318,001 55+793 295.908 -22+877
14a40U0 329.000 3i7.001 55993 2964281 “22e437
- 196000 77 7330s00u T8 00) TT554993 T TT2946646 | =20 o992 T
1474000 310,000 298,001 560993 2064972 =~280768)

147.0uD 3l1.000 299.001 Y Y5AA) 2874493 =2Be48% '
147000 Jl2.000 30U.001 56:993 288.007 ~2be (b1
TTUTOUIN7A0L0 T TTATIN000 [T 30140018 77] 884993 T 28848127 ] T=27e848 77T
1474000 314,000 3u2,001} 56993 289.009 =27526
197.000 315,000 303.001 56973 2894407 <27+197
147+040 316,000 34,001 . 564993 2894977 =26+860
T 2. 000 T T L7000 T A056001 T T T 580993 T T 2904449 T[T 22605157
147000 3l8.000 306,001 564993 2900912 =26e162 .
T97.000 317,000 307,001 58e973 2914387 =25+801
1974000 320.000 308,001 56993 291.81)3 =25e434
TTTTINIG0U0 T T A214000 T 304000 [T 7T 5449937 T T 29242507 T 2540597 T T
1497000 322.000 31U.001 §6:99) 29244678 =24e477
T V970007 323.000 31T.001 YYLEAR] 293.078 “29e28F 1
147000 324,000 312,001 56993 2934509 «23.A94
T R8T 000° T 73250000 [T T B13.001 T B899 T T T 29349107 T[T =230492 7T
147,000 326,000 3149.00) 5464992 2944303 23084
T97.000 327,000 315,001 NYEAE) 2v4¢687 =228V
14/+000 3284000 316,001 §6+99) 2954062 =22+24%9
TN Ul T T T T3294000 T T TAM7.001 T T T 64099 T T 2956829 T =21082Y
147,000 330.000 318,00} 564993 2954786 =21¢37)
19es000°1 31us000 298,001 57993 2a6+387 =27s913
1484040 Jit.0u0 297,00} 67.993 286.871 =27+829 )
148.0u0 T 312,000 T 00,001 T T 57993 2874369 T [T=270338
1484000 313,000 301,00} 57+99) 2874858 =27.03)
T98.000 ] 314,000 302.003 | 57,993 268,340 ~28:723
__.l4deugu | 3i5.000 3uld.001 574993 2884814 =260405




TABLE C-2 (CONTINUED)

MSC SOLAR LOOK

ANGLES (DEG)

EGRESSING MODE (MODE 1) EHFR
ANGLES (DEG)

RETRIEVING MODE (MODE 2) EHFR
ANGLES (DEG)

c-14

RCS SOLAR RCS SOLAR* '
Q ¢ AZIMUTH ELEVATION AZIMUTH ELEVATION
TTTHE.000T[T T T 3064000 TT3095001 T 874993 T 289428077 T =26.079
146000 317.000 3US.00) 57993 289.738 =254745
=== 1480007 ~ 3184000 IN6.001 T 7874997 2904188 T | =25¢404
144000 319.000 307,001 574993 2904629 =2%+056 s
[ds.0u0 320.000 308,001 57:993 291,063 =24+700 "
148000 321.000 307,001 . 57.99) 2914488 =24+338
T 148.000 |77 3224000 3tu.00) | 574993 2914905 | =23.9b68 "
14984000 323,000 311,004 57993 2924313 =23¢592
1498000 3249.000 312,001 57992 2924713 -234210
1494000 325,000 313,001 574993 293.104 =22.821
7T T J4se000 326.000 314,00 57993 2934487 -224426°
146000 327.000 315,004 574993 2934861 =22+024
1460000 328.000 316,00) 67993 2944227 =21le5617
148000 329.000 317,00y | S7.993 294,584 ] =21.205%

T 148000 7T 3304000 318,001 | 57993 2944932 -20s786
149000 310,000 298,001 58,993 285,771 -27.06%
T49e000 3T1.000 299.001 SB.993 2686+259 =26+791 -
147000 | 3lz.o0v0 300,009 84993 286,740 | =26.5U7

T 34ve0007 “3i3.000 T 301,00} 584993 2874214 =260215 7
1494000 3144000 302,001 58¢993 287.581 =25%.916
149.000 315%.000 3u3,001 58,973 2884140 =25.609
1499000 3lé.000 3U4.001 584993 2884592 254294

TTTTIH94000 T 3174000 305,001 7] 7 5869937 ] T 2890386 T =24e972 777
149000 3164000 3v6,U0u1| 584993 289472 249643
T97.0u0 319.000 3J7.001 58,993 289.901 =24+308
149000 320.000 308,001 584993 290,322 ~23¢963

[ J4¢.0u07 "7 321.000 309,000 )T 584993 290734 7] 2308127
149000 322.000 31U0,.,00) 58¢993 2914139 =234255
[95.000 323.000 311,001 SH«973 291+53% ~22+872
1494000 324.000 312,001 584993 2914925 =224522

T U 149.000 T 325.000 TT313G00)yT T 680993 T T 292,3067 T =2203148
1494000 3264000 314,00} 584993 2924478 =21e764
199.000 327.000 315,001 S8.973 293,042 =21¢375
J49.0uD Je8.000 316.,0u) 584993 2934398 =2U+981

TTTTUIR 94000 T 3294000 {77 7 317,007 T 584993 2934746 “20e582 "
149Y.000 330.000 318,00} 580993 294,086 =2U. 177
TS5u.000 IT0. 000 298,001 59993 2A5+183 ~25. 215
150000 311.000 297.001 §9.993 28544655 ~25¢950

TTTTTi%Ue 0007 T T 31260000 T 300,00 T 6969937 7T 28661217 7T =25067867
15u«000 313,000 3ul,.00} 59993 2864579 «2543%5
ISC.0G0 3TT.000 302,001 57993 Z87+037 =25+.108%
150+000 315,000 303,001 59¢993 2874475 =24+810

T IBLe00D T TTTTUU3164000 T T 304,001 T T8993 T 2874912 7T =24e508 7
15u.000 317.000 3U%,001 59993 2884343 -24+196

[~ 15u.000 “318.000 306,001 |~ 59.993 288,785 -23.a78
15us0u0 3i9.000 3u7,001 594993 289.181 =23¢553

TS50 000 T T 3204000 )77 TTA06,001 T T 594993 [T TTT289.5897 [ e23d221
150000 321.000 3U%.00}) $9:993 289.989 -22.883
150« 0u0 322,000 310,00} 59993 290382 =22+539
150.0U0 323,000 311,00} 59.9%2 2904767 ~22+188

[T 15000077 324,000 T312400) [T 696993 2910148 T =2146307
150.0u40 325,000 313.00) 59993 2914515 =21e467
1500060 3264000 314,007 59993 2914877 =21.0%8
I50u.000 327.000 315.001¢ 69993 292.231 ~20e¢722

“15u.u00 |77 T328e.000 316,001 7777 59.993777 292.577 7| *2u.342 7
150000 329.000 317.0014 59993 292916 =19¢955
150000 330,000 316,00} 59.99) 2930246 =19e564

151000 | 310,000 296,001 60993 . 2844405 254362



TABLE C-2

{CONTINUED)

MSC SOLAR LOOK

ANGLES (DEG)

EGRESSING MODE

(MODE 1) EHFR

RETRIEVING MODE

(MODE 2) BHFR

ANGLES (DEG) ANGLES (DEG)
6 RCS SOLAR RCS SOLAR
@ AZIMUTH ELEVATION AZIMUTH ELEVATION
151e000° | 311,000 |77 299,001 609937 1 285,060 Te25+p08
151.000 312,000 300,001 60993 2854510 -24.8%)
o5 1eUu0 T 313,000 jul.001 TTTT 00993 ] T 28549537 [ T=m24e5727 7
151000 314,000 302,001 604993 2864389 ~244294
. [oT«Uul 315,000 U3 00T 60993 285,817 =Z%.008
191000 316,000 3u%.001 60993 2874242 =23e716
1510007 3l7.000 "Ta3us5.000 T 60993 T [ 28744658 Tl =23e4ls
151000 318,000 306,001 604993 288,067 =23.110
T 19)eUU0D 319,000 3v7.0u0) 6U0e99) 2884469 =22¢792
1514000 320.000 3os,.001 | 60.993 2884884 | =22.477
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TABLE C-2(CONTINUED)

MSC SOLAR LOOK ANGELS (DEG) EGRESSING MODE (MODE 1) EHFR RETRIEVING MODE (MODE 2)
° ANGLES (DEG) EHFR ANGLES iDEG)
0 ¢ RCS SOLAR RCS SOLAR
AZIMUTH ELEVATION AZ IMUTH ELEVATION
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APPENDIX D
THERMAL VACUUM CHAMBER CONFIGURATION DATA

This Appendix describes the two thermal vacuum chamber (TVC)
configurations that have been analyzed using the EHFR, tabulates the cham-
ber model data stored in the EHFR, and references the available test data
used for TVC EHFR simulation. The two chambers are the NASA-MSC Chamber B
located in Houston, Texas, and the LTV Aerospace Corporation VMSC Space
Environment Simulator chamber in Dallas, Texas. These two thermal vacuum
chambers have been used for extensive manned and unmanned testing of the
Apollo Extravehicular Mobility Unit with analysis of the test data per-
formed using the EHFR. The MSC Chamber B and LTV VMSC chamber are des-
cribed in Sections 1.0 and 2.0, respectively, of this Appendix.

The TVC energy sources analyzed by the EHFR include direct
solar radiation, Lunar Surface Thermal Simulator (LSTS) heater element
emission, solar albedo background, infrared background, and chamber floor
energy. The analytical approach employed by the EHFR to obtain the ther-
mal vacuum chamber environments are described in detail in Section 4.4 of
the main report. The chamber model data used by and stored in the EHFR
to simulate these energy sources, are summarized in Table D-1 and described
in detail below.

Thermal vacuum chamber tests simulating lunar surface condi-
tions have been performed with both the MSC and LTV chambers. EHFR ana-
lyses of test conditions has been performed using measured test data
which includes: LSTS tier temperatures and tilt angles, chamber floor
temperatures, albedo and infrared energy levels, and solar simulation in-
tensity. A bibliography of references documenting this TVC test data is
presented in Section 3.0 of this Appendix with a summary of the lunar sur-
face conditions simulated by the MSC Chamber B and LTV-VMSC chambers
presented in Section 1.0 and 2.0, respectively.

1.0 . MSC CHAMBER B

The NASA-MSC Chamber B configuration is pictured in Figure
D-1 and is shown schematically in Figure D-2. The major components consist
of an LSTS, chamber floor, solar simulation modules, and a folding mirror.

The solar simulation modules consist of six carbon arc lamps
located in the Chamber B overhead. The folding mirror is designed to re-
flect the Chamber B overhead collimated solar energy into the test area
(chamber floor) at sun vector elevation angles of 33° or 48°. The mirror,
consisting of a vapor deposited aluminum coating on glass, is mounted on a
heavy aluminum plate structure. The structure is temperature controlled
to about 60°F by a water flow loop.
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The columinated solar flux reflected from the mirror passes
through the LSTS heater element array causing shadows on the solar screen
. (see Section 4.4 for definition of solar screen). Figures D-3 and D-4 de-
fine the solar screen nodal and shadows areas, and also identifies the MSC
solar module location relative to the screen node areas. Table D-2 de-
fines the percentage of shadow area to total area for those nodes with LSTS
shadows.

The lunar floor, schemat1ca11y shown in Figure D-5, is a
10 foot diameter aluminum disc which is painted with high infrared emit-
tance coating. It is composed of two halves which can be independently
heated or cooled between the temperature limits of ¥ 300°F. A four by
six foot area of the floor is painted with a reflective paint in order to
reduce temperature gradients of the floor caused by solar flux impingements.
The thirty-two thermocouples used to measure floor temperatures during
testing are identified and located on Figure D-5. The 600 node floor
model used for simulation in the EHFR is shown on Figure D-6. The routine
automatically interpolates the input thermocouple data to assign the indi-
vidual floor node temperatures.

The LSTS consists of a vertical strip heater array which, to-
gether.with the controlled floor, simulates the infrared heat fluxes of a
lunar plain or crater. The LSTS assembly, shown in Figure D-7, is
approximately 11 feet in diameter and 9 feet high. A safety fence, fabri-
cated from aluminum tubing and heavy gage wire, prohibits test subJect
contact with the LSTS heater elements during a test. The clear working
diameter inside the simulator safety cage is 9 feet. A door is provided
for test subject ingress-egress.

The heater array consists of 12 structural modules each having
four tiers of tiltable heater elements. The array is divided into 4 power
zones with each zone consisting of two tiers of heater elements on six
structural modules. A common torque shaft connects the six modules so that
the heater element tiers can be adjusted simultaneously anywhere between
$80° off the verticle. The zone and tier definition is shown on Figures
D-2 and D-7. As seen by heater element stored data shown in Table D-1,
each zone and tier have an identical number of heater elements. In addi-
tion to the zone/tier/heater element data specified on Table D-1, the
EHFR also stores the individual heater element grometric data which in-
cludes the element coordinate,area, and azimuth/inclination angles. A
detailed listing of this data for the MSC Chamber B configuration may be
obtained from the EHFR by inputing the proper print index on Card A-2
(see Section 5.4 of the report).

Several manned lunar surface thermal environment tests in
the NASA-MSC Chamber B have been conducted utilizing the LSTS. Calibra-
tion of the chamber has provided data for use in the EHFR for simulation
of the test conditions. This data includes floor temperatures, background
energy levels, and LSTS tier temperatures and tilt angles. The lunar sur-
face conditions simulated and the appropriate references where the Chamber
B data can be obtained are presented in Table D-3.
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2.0 LTV-VMSC CHAMBER

The LTV-VMSC chamber configuration is pictured in Figure D-8
-and is shown schematically in Figure D-9. The major components consist of
an LSTS, chamber floor, solar simulation lamps, solar lamp shutters, and
an LN2 cooled shroud.

The solar flux is simulated with 20 Mercury-Xenon lamps located
at one end of the chamber. A shutter and screen mechanism between the lamps
and test area provides the capability for quick shut off of energy or
light attenuation. The chamber configuration thus provides for only 0°
solar vector elevation. Other solar vector elevations can be simulated
only by adjusting the flux level of the solar lamps.

The lunar floor, schematically shown in Figure D-10, is a 5
foot diameter aluminum disc which is coated with a high emittance coating.
Eight thermocouples used to measure floor temperatures during testing are
identified and located on Figure D-10. The 150 node floor model used for
EHFR floor analyses is shown in Figure D-11. The routine automatically
interpolates the thermocouple data to assign the floor node temperatures.
Since thermocouples are located in only one of the four floor quadrants,
floor temperatures are assumed to be symetric about the X axis, Y axis,
and the floor center point.

The LTV-VMSC LSTS consists of a strip heater array which, with
the floor, simulate the infrared heat fluxes of the lunar surface. The
heater elements consist of quartz lTamps inside a cylindrical stainless
steel sleeve. The sleeve backside (away from the test area) is insulated
so that most heater element energy is emitted to the test area. The
heater array is divided into 6 power zones with each zone having two tiers
of tiltable heater elements. The zones are divided such that they are
hemi-cylindrical in shape. The zone and tier definition is shown in
Figure D-9. Tier tilt angles for the heater element must be set
individually for each element. As seen in Table D-1, each zone and tier
have a different number heater elements. The EHFR also stores the indivi-
dual heater element geometric data which is not shown on Table D-1. This
data consists of the heater element center point coordinates, area, and
azimuth/inclination angles. A detailed listing of this data may be
obtained from the EHFR by inputing the proper print index on Card A-2
(see Section 5.4 of the report).

Unmanned EMU lunar surface environment tests run in the LTV-
VMSC Chamber have provided data which has been used in the EHFR for
simulation of the test conditions. The lunar surface conditions simulated
are: lunar night, 10:1 crater with a 33° solar elevation, 10:1 crater
with a 48° solar elevation. The chamber test data can be obtained from
References D-4 and D-5 which are listed in Section 3.0 of this Appendix.
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3.0
D-1

D-2

D-3

D-5

CHAMBER TEST DATA REFERENCES

Jordan, W. D., Martin, D. M., "An Analysis of the Lunar
Surface Thermal Simulator (LSTS) Calibration", LTV Aerospace
Corporation, Missiles and Space Division, Report No.
T104-RP-0004, 27 June 1969. .

Cox, R. L, DeLaughter, D. A., Jordan, W. D., "A Quick-Look
Summary Report of the Second Lunar Surface Thermal Simulator
(LSTS) Calibration", LTV Aerospace Corporation, Missiles and
Space Division, Report 00.1364, 1 October 1970.

DeLaughter, D. A., Pearce, J. E, "Pre-Test Analysis to Deter-
mine Lunar Surface Thermal Simulator Settings and Absorbed
Heat Flux for Calibration Test," LTV Aerospace Corporation,
Missiles and Space Division, 00-DIR-261, 25 January 1971.

Mulcahy, E. L., "A7L Part III Solar Simulator Flux Calibra-
tion," Test Information Release No. 000TIR-0073, LTV
Aerospace Corporation, Missiles and Space Division, April
1969.

Mulcahy, E. L., "A7L Part III Lunar Crater Flux Calibration,"

Test Information Release No. 000TIR-0074, LTV Aerospace Cor-
poration, Missiles and Space Division, April 1969.
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EHFR STORED THERMAL VACUUM CHAMBER DATA

TABLE D-1

CHAMBER LOCATION MSC LTV
1C=1 IC=2
Chamber_Data Variable
Solar Screen
Number of Lengths ML 10 18
Number of Widths NW 10 12
S.C.Height, Ft. HEIGS 13.4 9.0
S.C. Width, Ft. WIDTHS 10.0 6.0
Modulation ALFSOL 1.0 1.0
Material Absorptivity to
Solar Lamps
Material ALFS(1) - -
Teflon Cloth 1 0.24 0.29
Chro. R. 2 0.615 0.64
Rubber 3 0.60 0.60
Polyselfone 4 0.45 0.62
Red Conn. 5 0.55 0.55
Blue Conn. 6 0.51 0.51
Hard Pt. 7 0.33 0.33
Hole 8 1.00 1.00
Fiberglass 9 0.36 0.36
Black Ann. Al. 10 0.91 0.91
Clear Ann. Al. 11 0.77 0.77
Mular Backed Cloth 12 0.88 0.88
Wire Mech 13 0.52 0.52
Seat Matrl. 14 0.24 0.24
While Webbing 15 0.90 0.90
Green Webbing 16 0.92 0.92
White Paint 17 0.91 0.91
- 18 N .
- 19 . .
- 20 N .
Floor Data
Number of Rings NUMZNS 10 5
Number of Ang. Div. NB 60 30
Floor Emissivity EPSFLR 0.95 0.92
Floor Radius, Ft. RADIUS 5.0 2.5
Number thermocouples NTC 32 8
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TABLE D-1

heater center from
pivot, in.

(CONTINUED) '
CHAMBER LOCATION MSC LTV
1C=1 1C=2
Chamber Data Variable
LSTS Data
Heater Emissivity EPSLMP 0.85 0.90
Number of Zones NZ 4 6
Number Tiers/Zone NT 2 2
Number of Heater
Elements/Tier NLAMP
Zone Tier
1 1 24 20
] 2 24 20
2 1 24 10
2 2 24 10
3 1 24 14
3 2 24 14
4 1 24 14
4 2 24 14
5 1 0 10
5 2 0 10
6 1 0 10
6 2 0 10
Perpendicular Distance ALAMP 6.617 0.0
of heater center from
pivot, in.
Parallel Distance of BLAMP 0.0 5.06
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TABLE D-2  CHAMBER B LSTS SHADOWING OF THE SOLAR SCREEN

33° SUN
NODE % SHADED BY LSTS
36 33
35 38
34 74
33 70
43 35
53 37
63 44
66 17
65 22
64 24
48° SUN
NODE % SHADED BY LSTS
35 4
34 48
65 1
64 22
33 12.6
63 12.6
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TABLE D-3  CHAMBER B CALIBRATION DATA AVAILABILITY

LUNAR SURFACE ELEVATION REFERENCES
CONDITION ANGLE D-1 D-2 D-3

LUNAR NIGHT - X X X

Plain 33° X

10:1 Crater 33° X X

10:1 Crater 48° X X

6:1 Crater 48° X

5:1 Crater 48° X

4:1 Crater 60° X

8:1 Crater 48° X

4:1 Crater 48° X

Rough Lunar Plain| 48° X
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~ FIGURE D-5

NASA-MSC CHAMBER B LUNAR FLOOR
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APPENDIX E
EHFR SAMPLE PROBLEMS

The results of two sample problems set up and run on the EHFR-
4 to demonstrate the program capabilities are presented in this Appendix.
Sample problem 1, discussed in Section 1.0, consists of the environment
simulation of the Extravehicular Mobility Unit (EMU) manned qualification
test, number 2. Sample problem 2, a demonstration type problem which exer-
cises a great number of EHFR options, is described in Section 2.0. For each
sample problem, the timeline desired for simulation is tabulated, the data
cards input to the EHFR are listed, and the resulting EHFR output is shown.
Due to the volume of EHFR output only selected pages of the output are pre-
sented.

1.0 EMU QUALIFICATION TEST ENVIRONMENT

Six manned qualification tests of the EMU were conducted during
February and March 1969 in the MSC Space Environment Simulation Laboratory
Chamber B. Environment analysis were performed with the EHFR program using
measured test data and conditions. The partial analysis of the manned quali-
fication test number 2 (lunar plain conditions with a 33° solar elevation)
are presented herein as sample problem number 1. The results of the complete
EMU test correlation analysis are documented by Hixon*.

The qualification test 2 timeline, from Hixon, is shown in
Table E-1. EHFR-4 analysis was performed from the manlock pumpdown (15:55)
thru approximately 45 minutes of "test time" (17:18). The data cards used
for input to the EHFR-4 are listed on pages E-3 through E-6. Sample output
is presented on pages E-7 through E-37.

2.0 : SAMPLE PROBLEM 2

A demonstration type problem which exercises many of the EHFR
environment options is presented herein as sample problem 2. The environ-
ments analyzed include: 1lunar plain with and without spacecraft surfaces
nearby; multiple lunar crater; tape combining option with an MSC Chamber B
TVC environment; intravehicular; and deep space conditions. The timeline
run for the problem is tabulated in Table E-2 (Page E-38). Page E-39 pre-
sents the input data card listing, and pages E-40 through E-60 contain the
sample problem output.

*Hixon, C. W., "Correlation No. I EMU Lunal Qualification Test,"
LTV Aerospace Corporation, Missiles and Space Division, Report 00.1314,
30 June 1970.
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TABLE E-1 TEST 2 TIMELINE

REAL TIME TEST TIME EVENT
15:55 Begin manlock pumpdown

16:10 PLSS Op on,DIV. VLV, "MIN"

16:25 ' " Pump on, fan on

16:26 . Feedwater on

16:30 DIV. VLV.  "INT"

16:31 Begin ingress

1€:33 | Crater & deck off

16:36 Middle of workstand (back to sun)

16:37 Sun visor down

16:40 Crater & deck power restored

16:41 0 Face to .sun, sun turned on, start initial

rest period at 550 BTU/HR nominal

16:51 00:10 Metabolic load = 1600 BTU/HR nominal

17:07 00:26 DIV. VLV,  "max"

17:31 00:30 ' Metabolic load = 2000 BTU/HR nominal

17:26 00:45 End 2000 BTU/HR (CM side tc sun)

17:29 00:48 " Metabolic load = 1000 BTU/HR (Face to sun)

17:35 00:5k4 DIV. VLV. "INT"

17:40 00:59 DIV. VLV,  "MAX"

17:43 - 1:02 Metabolic load = 550 BTU/YR nominal, right
hand side tc sun

17:4h 1:03 DIV. VLV. "IuT"

16:00 1:19 RIMS SCAN (for 13 min)

13:0L 1:23 DIV. VLV.  'MIN"

18:11 1:40 Back to sun




e P E ST P PO ST T EE T ANALY S 1 So—LUNAR PLAIN4—33-DEG -SUNe
1 1 1

4

T

1 =2 1l -2

0

2 5 0495

ls0

520,

126,

126,

126.

126,

126,

126,

126,

126,

126

1260

126,

126,

126,

126,

126,

126,

126.

126,

126,

126,

126,

126.

126,

126,

126.

126,

126,

126,

126,

126,

126.

126.

126,

126,

126,

126,

126

1264

126

126,

126,

126,

126,

126.

126,

126,

126,

126,
126,

126

126,

126,

126,

126,

126,

126,

126,

126,

126,

126,

14516

10 60

095

500

620000

6204000

620,000

6204000

6204000

6200000

620000

620000

620.000

620.000

620.000

620.000

6204000

620000

620.000

624,000

62“0000

624,000

624,000

6244000

624,000

624.000

6244000

624.000

624,000

624,000

6244000

6240000

624,000

6244000

624,000

624,000

624,000

624.000

624.000

624.000

6244000

624,000

6244000

6244000

624,000

6244000

6244000

6244000

6244000

624,000

620000

620.000

620.000

620000

620000

620000

6204000

6204000

620.000

6204000

620000

620+000

620.000

620090

620000

620000

620.000

620.090

620.009

6204000

620.090

6204000

620.000

620.000

62N+000

620000

6200000

6204090

620000

624,000

624000

6244000

6244000

624000

6244000

624000

6244000

6244000

624,000

624,000

6244000

6244000

6244000

6244000

6244000

624,000

6244000

624.000

6244000

624,000

6244000

6244000

6244000

6244000

6204000

6204000

6204000

620000

6204000

620.000

620000

620.000

620.000

620+000

6204000

6204000

620+000

620.000

620000

620.000

620000

620.000

620.000

620.000

615.000

615000

615.000

615.000

615.000

615,000

617.000

617.000

617.000

617000

617.000

617.000

620000

620000

620.000

620,000

620.000

620000

620.000

620+000

6204000

620000

6204000

6204000

620.00C

6204000

622.000

622.000

622000

6224000

622.000

6224000

6224000

622.000

622.00¢C

622.000

622.000

620.000

620.000

620000

620000

6174000

617,000

6174000

617.000

617.000

617.000

615.000

615.000

615,000

615.000

615.000

615.000

615.000

615,000

615.000

615.00¢

615.000

615.000

610.000

610000

610000

610.000

610.000

610.000

610.000

612.000

613.000

615.000

6154000

615000

615.C00

615.C00

615.000

615,000

615.00C

615.000

615.000

6154000

615.000

615,000

615.010

615000

620,099

620.000

620000

6204000

620.000

6204000

6204000

6204000

6204000

620020

620.0C0

620,000

620+000

620000

617.000

617000

617000

617,000

617.000

615.000

615.000C

6154000

610000

610.000

610000

610.000

610000

610000

610.000

610.000

610.000

610000

610000

610.000

610000

6054000

6054000

605.000

605000

6054000C

605.00¢C

605900

697.000

607.000

610+000

610.000

610000

610.000

6104000

610.000

610.000

607.000

607.000

607.000

607000

610.000

610.000

615,000

615.000

615,000

615,000

615.000

615,000

615,000

615,000

615.000

6154000

6154000

615.000

615.000

615,000

615000

615.000

615.0090

615000

6154000

615000

615000

615.000

612.000

610.000

607000

605.000

605.000

605.000

E-3



R 6050000 6054000 6054000 6054000 6050000 605.000 6052000 605000 605000 6050

60Ne 0N0 600eNNN 6NN 0NN 600eNND 60NN0N 600CO0 600000 603000 605+000 605 ¢0(
6054000 6056000 6054000 6050000 6054000 6024000 602000 6026000 602000 602 60
6054000 605.000 6074000 610000 6124000 612,000 612000 6124000 612000 612.0¢
612+000 612000 612000 6124000 6124000 612,000 612000 6124000 612000 61200
- ] 6124000 6124000 6106000 607000 605000 6006000 597000 5954000 595000 5950
e 5954000 5954000 597000 600000 6004000 600000 600000 6004000 6000006000
) . 5954000 5954000 5954000 5954000 595,000 595,000 5954000 5974000 600000 6000
o 6004000 6004000 602000 602¢N00 6006000 598,000 595.000 595000 9598.000__598,0¢
o 597000 6004000 6024000 605000 605000 6054000 605000 605000 605000 605, 0f
L . 6050000 605000 605000 6054000 605000 6054000 605000 605000 605000 605401
SO 6054000 6054000 60500090 6054000 6000000 595,000 590+000 5900000 590000 590.0¢
5904000 5904000 5904000 590000 590,000 5934000 593,000 5934000 593,000 _593.0¢
587000 587.000 587000 587000 5874000 587.000 590000 590000 592+000 595 .0¢
5954000 5974000 5974000 597000 5954000 5924000 592000 590000 5904000 59040¢
5906000 5954000 5954000 5954000 597000 600000 600000 600000 600000 600.0¢
600000 6006000 6N0e0NN 600000 600000 6006000 600000 6006000 600000 _600e0(
600000 6006000 5974000 595000 592000 5874000 585000 5834000 580.000 58040
5804000 5834000 583.000 5834000 5854000 5854000 585000 5854000 585.000 58540
5800000 5804000 5804000 580+000 580000 5804000 5804000 583000 585000 588401
5904000 5924000 5934000 5934000 5904000 587,000 5874000 585.000 585000 58540¢
5854000 5854000 5884000 5904000 59200d0 5934000 595000 595000 5954000 595 40¢
) o 5950000 5954000 5956000 595000 595,000 5954000 5954000 595000 595000 590401
e 590, 000 590000 590000 5880000 585,000 583,000 577000 575000 575000 57500¢
I _ 5754000 5754000 5754000 575000 575,000 575,000 575000 577,000 577.000 5770
R 570.000 570000 570000 57Q 0N0 570,000 5704000 575000 5750000 5804000 58540¢
Y 5884000 590000 588,000 5884000 585,000 5854000 583+000_580.000 56804000 5770
e 577000Q_iﬁQ;QQQ_2ﬁQLQQQJZEhdMHLjﬁi4QQQ_iﬂﬂtﬂﬂﬁ_iﬁﬂlﬁﬂﬂ_iiauhulJﬁﬁh@ﬂﬂmiQﬂ;o£
. 5904000 5904000 590000 5906000 5904000 590,000 590000 587,000 585000 585.0¢
) 5824000 5804000 5804000 5806000 575,000 573,000 5706000 5674000 5674000 _567.0¢
5684000 567,000 568.000 5674000 567000 567,000 5684000 568,000 567,000 5700¢

e Oe Oe 13, 37. 54, Oe le 2245 4545 5545
o R Oe 2e 32, 54, 57 Oe le 2245 4545 5545
e le5 le5 1645 2845 5145 2¢3 163 2743 38,8 495
o 3 13 38, 49 4745 23 7e3 2743 38.8 4945
e 3e 3e 20, 20 49, 445 1365 32. 32, 43,5
e 6. 2“0 44. 44. 38. “05 13.5 32. 32. 4305
e b4e L4e 84 16 20, 5 20 le 12, 25¢
e 12 12, 8, 16 30 Se 2e le 124 25
o 4e 55 19, 39. 30. 365 2e¢5 Se 135 195
i Be5 9e5 9. 1845 35, 3.5 265 Se 13,5 195
) 4e Te 30, 62 40, 2 3. 9e 15 14e¢
B Se To 10, 19. 404 2 3. 9e 15, l4e
395 106, 316 258 e
_ 50 60, L
o 50, 60, _
I 60. 60. —_—
— 404 60, -
1 1l 1666 0,083 180 —
0 -
o 4
1 -1 0 — e
. 33, _ o I
O . e
. Qe —
. Do Qe 54 100e6 94, . 984 133, 8445 U
448 49, 270e  250e 299¢ 172, o
 62e5  471e 344,  318e¢ 169, e B
188. 462¢ 317 332 181« L
O 9e The . 6&e  1lle . __168e 465 . _.__
- O e o e e
O, e L N e -
O

E-4



SR 7 1S -+ SEME £+ Y- MO 7+ MR T S 130015201624 16be -
151a  126a  135s

135, 163, 150, 131
lZOo 133. 110, 1080 160, 160, 162 163, 152, 1504
152 150.
Oe Qe 13 37, 54, Oe le 225 4545 555
Qo 2. 32. 544 57 Qe l. 2245 4545 5545
1.5 1e5 1645 285 51e5 263 Te3 2743 38.8 4965
3 13, 38 49, 4745 2¢3 763 2743 38.8 4945
3 e 20 200 49, 445 1345 32 32. 4345
be 244 44 444 38 45 13.5 32 32. 43¢5
24 19. 18 21 20, 5 e 2e¢ le 12 25
12 12 8 16 30. 5e 2e le 12 25
244 2065 29, 444 30, 345 25 54 13,5 195
B8e5 965 9, 1845 35 .35 245 5e 1345 1945
24 o 220 40, 674 40, 2 3 9 15, 14
5e To 10, 19 400 2 3 Ge 15 140
1 1 160684 0,149 180«
0
4
1 1 -1 -1 =1
10 10 33, 1344 10, 1.0
0.24 0.615 Q66 045 0655 0451 033 l1e0 Q.1 0.l
Oe1 0.1 Oel [ P51 Oel O.1 0.1 Oel 0.1 Oel
O.
O. .
O. 5S4, 100.6 94, 98. 133, 8445
96. 8T 271 250, 299 172,
117. 313, 471 344, 318. 169.
145, 376, 462 317, 332. 181.
Ue 54, T4 64, 111, 164, 4645
O,
O. —
O
1 1 16834 0,131 180,
0
4
1 1 -1 -1 =1
10 10 33, 13,4 10, 160
0,24 04615 D46 o 45 0655 0451 0.33 1.0 Oel 0.1
0,1 0.1 0.1 0.1 0.1l 0.1 Oel 0ol 0.1 Oel
O. .
O.
O S4, 10046 Qb 98. 133, 8445
96 85 546 62 290 172,
117 250 2640 169,
145, 338, 46 42, 316 181,
O, S4e The b4 111. " 164 4645
O.
O,
O )
1 1 16966 0,033 180,
0
4
1 1 -1 -1 -1
10 10 33, 13.4 10, 1.0
0624 0615 Oeb o 45 0¢55 0451 0633 1.0 Oel O
Oe1l Ol 0.1 Oel 0.1 0.1 Oel 0.1 0.l Qel
Oe
0.
Oe 544 100.6 b 98 133, 8445
96, 89 271 250, 299, 172
117, 313, 471 344, 318, 169,
145, 376 462, 317. 332, 181,

E-5



54 T4

64

111.

164,

4605

1 17,0

0,09

180,

1

1 -1

-1

-1

10 1

0 33,

13,4 10

0.24

0615

Q66 045

__0e55

0,51

033

0.1

0.1

0.1 0.1

o
.

0.1

Oel

O
o

O,

Oe

Oe

54,4 10046

94,

98.

133,

8445

96 85

54

62

290

172

117, 250

264

169,

- 145, 338 46 42, 316 181, _
_— - 0. 5‘!- 7‘0- 6‘!. lllA 1614- 46-5
0,

e Oe

o O,

e 1 1 1701 0.19 18Q.a
e e =22

e 00212

E-6



. LINR AL17180W ¥VINDIHIAYELIX3 0770dY
- . ] ELYSY S
—— - L o NO1.dN¥0S8Y AD¥INI INVIOVY .
~ B 40 NOILVIAIIVY 3HL 404
- ) the YIHI) - - 0 o o -
- - - - - hed - — e - .- e - —— |"|l dewwu>v|luv - ———— ——— e w =  aam - - - - . - - - . e vae- - . .-
- "ANTLNOY XA LVIH IVINIWNOYIANI IHL ~ ~ T T
1 39v¢

E-7



bhZ*
bh2*
LY 4
bh2*
912°
icz*
VAR
sz
oSz
0s2Z*
LY X A
191
nZe
thee
0§2¢
osz*
0sZ-
[e1-F A
c€zeze
LT
912z
18-
0sz:*
8ne*
Lot
Z8o*
000°*
0s2°*
osz*
0s2*
0sz*
osZ*
052*
asze
osz2*
981"
osz*
951
os2°*
0sz*
0sez*
202
052
0sz*
0sz*
» QVNY
ERE)

14 39vd

€z
osz*
0s2z*
osez*
-0s2°
ot
912°*
osz*
os2*
0s2Z*
0s2°*
ooz
ciee
ShZ*
9nZ*
[ 1Y 4d
6hZ*
602"
bhZ®
6t2*
acte
1cze
912
0sz*
0sz*
ose*
g6l
052
202
0sz*
os2*
osz*
osz*
052
280°
oge*
8hZ*
€o0o0"*
osez*
osz2*
osz*
052
0g2*
052
0sz°*
€ avno
»31A

s80°
3w &
062
[1X-Y 4
[ X T4
Ghl®
ShZ*
OnZ
082
0sZ
€02
6€1e
€00
€€2.
6€2°
LY 4
oS
0s2*
LET*
LLne
h(O°*
€N
[ LY 44
291
2z
ooz
0s2°*
1hZ®
hele
th2*
bWl
0GZ*
0z
062
L460°
521
gLl
0sZ*
LT A
0sZ*
052
Znle
Lwlse
bnl*
052
Z ovnd
a3l

*300N S1WL ¥OJ

(eze 1822 009°S- 000°s22  Oce°*tl Ogee¢ 095°Z~ L1on0 Sh
0g2Z* 1122 001°S~ 000°0@1 Qos* Ll 0846°S 0s9°¢C~ 9lepn0 wh
0s2 8422 004~ 000°*s¢C1 Oceetl Oisep 095°Z~ Glen0 h
ehZ® 6022 00G*he= 000°*0Ds . O006°11 009°6 0oo0* wleno Zh
8hZ* 8422 006° e 000°Gh ocee*ll Otgep 09s*2 €len0 Ih
whZe _ 11¥Ze  001'S= 000  OpDécll = DOse°s 0s9°'¢ Zleno Oh
teos 1822° 009°Ge 000+s1t  O0ceelt ~ ‘Oeget "~ 096°Z 7 1iew0 6t
062 96€C 009t he 000042 025%€2 02501~ 000°* gZec0 8¢
052° LSECe 006°%he 000°522 005¢€2 05106= [T o ol S LZe¢€0 (<
sotle 00he"* 00¢*S- 000°0%1 02s°¢? 028°S~ 00L"he 9Ze€0 9"t
L20* €9¢Ce 00g°* S~ 000¢s¢d 0ose¢? 'TYYXL [+ o Sl GZe€0 S€
000° nOhE® 006°S~ 000°06 0z2s°¢€2 01t 000°* hZegO we
Eh2s EX13%] T 00g°5« " T000°*sh T T006¢CZ T 0ancle Togcre’ c€Ze€o €<
622 00hCe 00¢*Se~ 000° 02g5°¢€2 0zg*S- 00L°h ZZe¢0 2¢
w2z L5CC 006 n= 000°s1¢€ 00s*¢2 0S1%6- occ'e 1Z2+€0 1
0sz* 6022+ 00G°*he 000°0¢2 00611 009°6- o0o0* glecO of¢
0s2* 8L22° 00&*w=" " 0003522 ‘O¢ege !l Ols*g=- 09s5°'2= tlegcO 62
gcze 11220 001°5- 000+ 081 00611 054°5- 0s9°¢C- 9lecO 82
sgoe 7 7 Vez?* T 00975  TT000°SET  TOtefii T TO0Bfece 095°%2« TTElegO L2
000 €122 009°S~ 000404 00611 00¢*Z- 0o00* hiego 92
ShZe tgzze 009°* S~ ‘'000°sHh Ogectl ogc* €= 09s°2 cleco 52
9nZe 1122 001*S- 000 004°11 056°S~ 0s9°¢ Z1legO he
Ih2 8L22° 004 h= "~ 000°sI¢C Ocer 11 Olgeg- 09s*2 tlego €z
LLte 98Hh0° 00h*1sS 000° G 0/1%s D2s*8 o08’¢c h€e 20 22
1cte 6CSTe 00864 000 ~ "7 ‘DaCsh 000+9 0s€°s €€eZ0 12
sO1l e 98h0° 00n*1sS 000+s1¢ 0y1°+S 0gn*t oog*¢ Z2€e20 0e
0s2°* oS¢l 000°06 000°* 000°¢ 000°% 000°s 1€e20 6l
000° 69(€" 000° 000°0¢2 O1he? 0sg°2Z 0sg’c 9220 CA
a2 9911t 0o0g* 000°¢g22Z octeg 00s8°*¢C 00z*z~ G220 el
052 5801 000" V00091 ogtec 000°9 0si'ce nZe20 9t
0s2 99tle 000¢ " T 000¢gstl T Ocieg 00z2¢s 002°2- ~ g2e20 S
e s9L€° coo0* 000°0¢6 O1he? 0s1°%¢ ose‘c 2220 LR
6hZ® Zigte 000" 000+ 0051 000°9 000" 11 1220 4]
052 OnasS* 000°*06~ 000 000° 000°*9 00Z*h 11e20 z1
102 ?8h0° 00h°*1S 000°sh [ YA LXK ['TTXX SN oos’s »Ee 10 1
8zze 6CS1e 008 6k 000+ Ost*h 000°9~ 0s¢°*s £cel0 ol
zZ91e’ 98hn0° “oo4*Ts’ ‘000°s1¢ 0/1es =~ 025°8~- "008°¢ zeelo 6
0s2* 0SLle 000°06 000¢ 000°¢ 000°* 9%~ 000°'s 1€210 8
0s§2e 59L8° ‘000°* 0o0e0¢2 Othe? 0S1%6e 0se’¢c 9210 i
ohZ*® 9911 000°* 000°s22 ogtec 00Z°8- 002°2~ g2e10 9
Ihze 5801 ° 000° 000°081 Ogtleg 000°9- 0s1°¢e hZel0 S
€l 9911l 000 000es5¢c1 Ocieg 00gec- 00242~ c2e10 W
100 59¢Ce Q00 T T O00eTE T TTOThEZ T TDSReZa T 0D58°C” 2210 "~ 77 ¥
052 2igle 000° 000° 0os* 1 000° 9~ 000°11 12010 z
0s2* "7 OnésS*® 000°06=" 000% ™7 T0DO T T ‘00069~ " C00Z'h T 1leid T}
1 ovnod FIIIVL {930} tp3q!} IND) (ND) (NI)? IARYN ¥3BWNN
IO Y3y’ ‘NN “HinW1zY B T A X 300N 300N
SIQON  6bC ¥V IUIHL C 1 y3IOWNN 300W) *3Q0W 9NION3E ¥ NI NW3 07704V

*NAS 530 €C *NIVI4 HYNNT

*slgAIVNY 1§3) 1S0dl Y2 Lis3)

*WILISAS I1VYNIONO00D IINIYI43Y NWI 01104V

E-8



6h2° tzz s80° Lc2e 1822¢ 009°¢S- 000+§22 oces* 1t gggec 096° 2. LienD Sk
TIL os2z* ec2e 0g2e 1tzee 001°S= 0000891 006t 056°5 059°€~ 91en0 hh
bhZe 0s2° 0g2* 02 eL22° 00e*he 000+S¢ 1 oce* 1t Oisse ops* 2. Slep0 Ch
602" os2* 052" T3 ) 4021 005 he 000+ 04 LLTERR 0096 000°* hlenO Th
L AR A 0s2* LY A Wh2e LT Q06 *he Qo0*sH o¢ce*1} 01608 095°2 €len0 Ih
i 1c2. €el SnZ hh 1zee 001°*S~ 000* Qo411 054°S 059°¢ Zleh0 O
oL 9rze Snl® L4200 1822 009°G~ 0p0*S1¢C oce* !l ogget 09642 1ien0 6¢
052 0s2°* On2® 052 96€Ce Q01 °*he= 006* (8~ 0L2'h2 225°01- 09z°¢ 820 :14
oS 0sz* 0eZ* 0g2e LS€C" 00¢%22- 0D2+0C1~ 0sL°22 Ostree 042° (TeCO (<
os2* 0sZ°* oG+ 861 (/1. X1 &4 00¢c* I~ 0004081 01222 02g°5- 0Lb*- 9Ze50 9¢
sz2° os2z* co2 L4200 £9¢¢C 0022~ 0pzZeoct 06l 0gheZ~- 0¢2Z* gZecO s¢
191 cgz’ ecie 000" »OBE® 00)1°he 006 L9 0L2°'n2 ozZi1*1- 092°¢ hlecO he
Tne* €1z o0 CH2e tocce 00hegl " 00h*9n 014052 OoneZ~- 092¢%9 c2ec0 ¢
Ca2e SHh2* 4% 4 (Y14 00mt* 00¢°02 000¢ 0cce 92 02845~ ogheL ZZec0 Z¢
os2» 9hZ" Y44 hZZe LSEC? 00h*Cl ~ O0h*9h= 01,062 0S1e4= 0929 12¢€0 e
0s2e LLT A Bh2° 052 6022 Q00 h=- 001226~ 050°nt G09°¢ 6~ ashe gleco of
052 6h2° 052 0g2* sLZ2 00G*hl 00t gcts 0y1°sH 0lseg~- oni* LlegD 62
osze 134 0s2* 8C2e 11zee 00neZZ 0004081 owilesSt 054°G~ DLt~ 9lecO U'H
€zze LY A (g2 S80¢° \eZe T 008wl DOte*cel Oglest °  Dgeete [+ 10 g GlegO L2
CLte 6c2° Lt 000°* cizze 000°h= 00t+Z¢ 0s0°* w1 a0¢s2- oshe2 nlegO 92
AR octe heO* Sh2e 1822 00¢°¢c2Z~- Goc*0s Qtg* 2t Ogcet- 049%h clego sz
[ gt gz thle LIYL f1z2e 009°2¢C~ Qo0° 0.8°218 0S4 5= 0089°s Zlego h2
OS2z 9tz 8nl® LT 4 8Lz2 00¢s°€2- 00¢+05- Ol1gez!l 0lgeBe- 069%h 1lecO €2
enZ* osz:* Zete LLle 98h0 o0n* 1S 000*Sh CYARS 0258 0oe*¢ wEeZO 22
L9V 0sz* zze igte 6CS51 008 6n 0oo e D&E°H 000°¢ 0s€*sS £Ce20 1z nw
280" osz* a0z SQte 9eh0° 00n*lS 000°s 1 0/1°s oga°*t o08*¢ 2Ce20 0z Lt
ooo: 8s1 052 0g2Ze 1-72 0 000°06 000° 000°*¢ 0009 000*s 1Ce20 61
osz:e gs2* In2 000°¢ s9.LC° 000 000°0¢2 Oine2Z 0sge2 osE*¢€ 92+20 LA
us2* zZoz* b1 F 4% X 9911 000°* 000°*szZ 0gtec 006¢¢C 0D2*2~ 5220 (Lt
0sZ* osz* IhZe 052 s6801%° (LY 00009t oct*ec 900+9 oSteCe w220 el
osz2°* os2z* 6n2® 052 9911 000° 000°s¢) 0ctee 002¢e 00242~ cZe20 St
os2 0s2* 062 6h2 594C° 000* 000°0s 0in*2Z 0s1%é 0se°*¢ 22e20 3]
0sz* 0s2* 0s2? bhZ Zigte ooo* 000°* 00s°*1 J00¢¢ 000°11 1220 ]
0sZ osz* 06T 052 OnasSe 000°*06~ 000 000° < [/ RR 202+ 11620 zt
0s2* Z80° L60° 102 98h0° 00c* 62 00n*0C Occe9 UeneC- 0142 nEe10 1
981l ocz* AL 822 6ES1e 00c*ze aag* QzZée*s 0009~ pELsS €10 0t
gs2:* 8hZ* el Z9\e 98h0° . 00T*62 aakegl- DEL*9 0Z546~ oKLz ZCe10 6
951 €oo°* ose* 052 0sL1 00s*2e 000" 000°2 00D°* 9= 0zcee 1€e10 8
osze osz* 6hT 052 S9LT ooo* 00004~ 096°¢c 05148~ ognel 9Ze10 L
0s2° psz* 0s2* bh2Ze 991t 00i61 009*1ICl- 0s2°¢ 00Z°8~ 0s5°*¢C~ §Ze10 9
0sz* 0s2°* 062 Thie s601e ooo"* 1.1, 1Y T3 oce L 000+9- Q0h® ha a2e10 s
202 0gZe Znle €t 9elle 001 e gl 009sigt 0429, 00gs€= 056'Ce CZel0 "
052 0s2* Lhle 100, §9/Ce o0o0* 000%0s -~ O¢p°E 0gpeZ- ogh* ! Z2e10 <
oS osz* &n® 052 Zigle 00s°* L2~ 000+ 0g2°*~ 0009~ 00hn*y 1210 2z
052 osz* 062 0s2» OnaSe 00g* 29~ 000°+081 0g¢s° 1 000+9= oe9* 1110 {
» QvAd € ovpd Z avad 1 gvnd tZzeey ) to30) {93q) () InN) (N1) 3NN ¥38WnN
s31a M3LA M3laA CEINY y3yv NIONT HinWI2Y z A X 300N 300N

*300W SIH)L ¥0J SIOON enC 3uV 3¥3IML 2 ¥IGWNN 300w} *300W ONIXTVp Y Nl NWI 0704V

*®W3i54S ILYNIQNOO0D 3ON3I¥IS3y NWI 07704V

*NAS 930 €€ *NIVIg NYNAT °SISATYNY 1532 1S0d) Y27 4siy




6hZ"* €ze* s80° ez -1z 00C*hh 00008~ Ols*2 38c°¢ oDs*2 Llen0 Sh

6h2° 052 gcZe 0gz? 1122 0018y 000 Ohe*s 056°S 088°*2 9lenl nh
6hZ* 0s2* 0sZ 0s2* 9422 00C*hp 000°¢08 Ole°¢ o158 00§°2 Sleh0 €n
[ LY 0g2* 0g2° ehZ* 60Z2 [P 0DE*he Ohh's 00g*e oce! hlepd [4)
912 0g2Z* InT* LY &4 9L22¢ 006*0p= ooze2t1t 020+¢ Olgeg voo* | clenl s
ice* €et. Shi® hhi® rizee 006°L9~ 000°081 0ss°* 966°S Is¢t Z2lep On
(1 (AR A Sh* 140 1022° 005°0p- 00Z*2zili~ 020°¢ uge*e 006" ! tienDd 14
0s2° 062* OnZe 0g2* 9s¢€C 006*h= 004+98= 041°11 0Z1¢le 0991 g2ec0 8¢
0sZ* 0sz* 0s2° 052 LSEC* 00Z*n1- 00h*gElI= O1n°01 JeheZ= 0851~ {Ze¢0 (g
Dsz* osz* 052 (TS oone 009°*81-  000°*081 o11°01 0ze*g~ 0Zse'2Z- 92ec0O 9¢
sze® osz* c€oee L20° €9¢cc. 00Z*h1~- oo0neget Glheot 5104~ 085!~ cZegD st
191 002Z° 6C1e 000° hOKE® 005 h= 006 w® 06t 02501~ 099°1 nZegO We
[T & €1z €00 €h2e [ 24 006°*h 000°GH Y 3AN! 016~ 006*n £2eC0 £¢
thz® Gn2Z® £c2* 622 00ht* 000°9 000+ 0r2ezi 028°*5~ 0g2°9 2250 43
osZ* 9Nz 6€2° w22 LSCE* 00s°*H 000'Sh- One* 1 Ognel- 006 h 12¢¢€0 1¢
o0sZ* YL anZe osze 4022° ooc*t 00C*ho=  Onnts 00g*2- oze*!t glegO o¢
os2z* 6h2 052+ 052 8L22° 00€*hp 000°+06~ 01s6¢y 08CeC~ 0052 (lecD 62
0s2:* 6hl® 062 8cee ttzee 00l*9¢ 000 Ons'e 05469~ 08e°*? 91eg0 82
€2z 6hZ? LE2 sep* 19z2° 00c‘hr = 000+0¢@ 016°¢ Olgee~ 00s*2 SlefO ie
€Lt ¥4l LLre 000+ c1zee 0o0c*1 00C'hs Ohh's 0096~ oze*t hieCO 92
91z oste #10° Shzt 1822 0050n- 00Z¢211 020°%¢ Olgeg- 000°* 1 gleg0 52
€l 1€z I Inze tizee 004°L9-  00O0*DHI 0s8°1 056°G~ use® ZlegO n2
052 el1z° Bn2® Ih2e 8122 005°0n=  002°211- 020°¢ Oggre- 60t ilecO €2
Bnzs 0sz* Z91e Lt 9940 0090w~  00S*S¢ LYERS 025°€6 0€L*Se hEe20 22
L9V g2 222 1€l s€St 00Z* L5~ 000+’ 0252 00D+*9 0€6°9- £€e20 12
Zs0* os2* 002 SOl 98h0° 009°0h~- 00S°*S¢ Ogs°¢ Ogheg 0cL*S- 2€e20 0z
000°* ' 06z 0sz* as¢ele 000°*Li~ 000 000° 000°*9 0CCle~ 1€e20 61
0gz* ose:* I8 000 S9.C° 000" 00006~ O6ns*h [11:A24 08€°* 9= 9Ze20 81
052z 202 hgle Th2 9911 009°2» 00(°¢L~- 01101 00g°*¢ 0€6°S~- 5220 (&
osz* 0sZ* in2e 0s2* se0l 000°€¢ 000 0zo°* 11 000°9 059°S. w2020 91
05z ° 052+ ehZ® 052 9911 009°Zw 00¢ece ot1°01V 002¢9 06€*Se €2+20 s\
0sZ* 052+ 0s2* 6hZ® S9LC* oco* 000° 04 OhG*h Osise 08¢* 8- 2220 mi
062z os2* 052 onZ?* 2igle 000°*¢tL~ 000*081 000* 003+*9 OhEgett- 1220 tl
DSz * 0s2* 0s2° 0s2¢ OhesS* 000° L1 000°08t Ols*s 2009 064°01=  11e20 z1
0sz* z90° (60 L0z 99h0° 009%0b~  006°SC 0sL'c LETRY OCLes. hCe 10 1
981 ocz* szl 822 6CSte 00Z*¢5-  00O* 0252 000°9- 0C6° 9~ €Ce10 o1
052 BHZ* gLl 291 Y9n0* 009%0n=  DOSSC CTYRTS 02sve- 0€L*5- Zce 10 6
95t €00 06Z°* og2 051 000°Li- 000 000 003°9= [+ ] o X 1€e10 8
052 0gze ye.X 0g2° S9LC° 600 00006~ Ons*h 0516~ ogc*e- 9210 L
057 ° 0sZ* 052 62 9911 00S°Z# 00(°€s-  Olie*pl 0028~ 0€64°Se GZe10 9
osz°* 0z 062 ¢ 1n2s 801 000°¢€, 000+ 020411 2009~ 059¢5- wZe10 S
Z02z* 0g2e Znle 1K 9911 0092 00¢%¢y 015+0% V0g* €~ 0€4S- €210 [
0sz* 0gz* (nt’ 100° s9.€° ooo* 000°0¢ ‘Ons’e 068°2« 08C° 8. Zzel0 €
05z 0gz* onZ® 0s2* FATA R 000*c.~ 000°D®1  OODO* 000°9~ Ohgetl- 1Ze10 Z
ogz* 0sZ°* [ 1-¥ oSz Ohos* 0o0°* Lt 0000861 O016%n 000 9= 08201~ 11010 1
» 0¥No € avnbd Z avnd 1 avnt (Zeoy4) {930) t930) inl) (N1} (N1 INYN ¥4IONNN
w3l w3IA w3la "3l Y3yy NIINI HiNWIZY 2 A X 300N 3Q0N
*300W SINL ¥O4 S3AON &pC Y 3I¥IHL ‘tg YIBWNAN 300mW) ‘300K  ONIT33INX Y NI NW3 070dY

*W3LSAS ILYNIQHOOD 3ON3N3I43¥ NKW3 01704V

91 39ve , "7 °NNS 930 € *NIYI4 VNN *SISAIVNY 183L 15041 *Z 1S3y

E-10



1 Ziesl S22 [} tLesl w22 t 99eS1 €22 i S9esSl 222 [} hiesl 122
_ 1 cvesi 022 1 z9est  s12 1 toest Q12 1 9geSt  £12 | ssegl 912
1 »SeS! G112 1 €sesl  wiZ 1 2seSl €12 1 IseSl Z12 1 9hegl 112
. t sheSl O12 1 whesl 807 1 theSl goO2Z ! TheSl (02 1 Ihesti 902
1 *CesSt  SO2 1 1861 w02 T TV T T Tezesi “goz T T " gzeS1  ‘zOZ ) ' h2es!t 102
1 €Zes! 002 { 22e6t 841 1 12eS1 861 1 91eS1 (41 ' siegl 941
1 nleSt Sel i Clegt  net 1 ZieSl ¢€ol [ LieSl 2ol € Ltlenl lot
o ) 2z 9lenl 06l ¢ Zlepl 449t 4 itont 98l € Lie€l @} 4 9legt 981
< Zlec! S8t 4 tlegtl” wet =~ 7 70 8Ze21 g1 | Lze2) 281 t 9Zezl gl
] 1 s2e2Z1 081 i nZe2l 6Ll 1 €Zze21 821 1 Zze2t g4t 1 1Ze21 9y1
t gle2l S¢i VO gtezt w2t TV T TeteriT U T Y T Tsrel2t gyt 1 pieZl 141
i cle2l 041 ! 2leZl 491 | 11e21 091 t 8Zell (91 | LZetl 991
1 9Zell Sot 1 sZell  hot 1 nZell cot 1 CZell zot ' 2Zetl 191
| t2ell Ol 1 glell  es1 1 Ltlell 89St 1 9lell ¢S1 1 sletl 951
1 wlell 6Sgli 1 cletl “pst7 ° 7T YT T ztelTT gt T T 1 Tiell 251 ] L2001 141
. t 9Ze0I 0s! 1 sZ*01 &nt 1 #2001 Bl 1 €Ze01 (4} 1 ZZe0l 9nl
{ 1201 Syl 1 V0017 BB T T TR1e01 T gt T T LoDl 247 \ 9leDt  inl
t sle0l 0! 1 wlepl ¢t ! €le0l @c€1 1 Z1e01 £ 1 tte0l 9cCt
1 LZe60 S¢l 1 9Ze460 mgl 1 SZes0 ¢t [ d2e60 2¢1 1 c2es0 !
_ ! 22060 O¢! 1 12060 421 1 41080 821 | 81860 (2} 1 Lles0 921
1 91e60 SZI i glesd w21t (I hie60 €21 o U Cleé0 221 1 Zles0 121
t 11e60 021 1 w280 411 1 €280 811 1 22e80 11 1 12080 911
T 1 eleg0 St t L1880 "HIUT"TTTTTTLTT T Tele0 TRIY 7T D § S1e80 211 I hleg0 111
1 cle80 01t 1 2180 401 t 1180 goO! (| 9¢eL0 01 i s€e.0 90!
1 nCel0 SOt 1 €ceoL0 »O! 1 ZeelD <¢O1 1 1cel0 20! 1 €2040 101
1 2Ze(0 Oo0! t 12040 66 1 9140 86 1 Slel0 (& ! nles0 9
1 clel0 Se 1 Z1eL0 b ] 11elD €6 | 8le90 26 1 LVe90 1o
t 9190 O0s 1 51690 48 1 nl1e90 88 1 Cle90 (8 i Z1e90 98
T i 11e90 Sg 1 ‘@he80 THETT TTTUTTTTITTTT Ty heSDTTRE TN " 9neS0 28 N T GheSD 1w
t sheS0 0O 1 c€hes50 &y 1 ZheSO0 @¢ ] theSO (¢ 1 6CeS0 9y
t geteS0 S¢ ! L€o80  w¢ 1 9CeS0 €y | SCeS0 ¢ ! hCeg0 1y
1 €CeS0 Oy 1 Z€e50 &¥ 1 iICeS0 @89 1 62050 (9 1 8ZeS0 99
1 1250 S9 1 9250 w9 t GZeS0 €9 1 hZeS0 29 1 €2es0 19
1 ZZeS0 09 1 12950 &S 1 #1050 85 ! €leSO0 (S 1 2les0 95
. 1 1teS0 Ss§ 1 @Zeh0 TTRETTT T T T2 T RS T T T T 9Zeh0D 25 B | 'gZend 1S
t hZeh0 Og ! cZen0 b t ZZeh0 BH 1 1Zeh0 (0 | 8len0 9n
1 L1eh0 Sp t 9loh0 b ’ { T Sten0d tw ! hlohD 24 | Clenld 1
t 21e00 Op ! tlen0 ¢ } 8Ze€0 8C I LZef0 (€ i 92¢€0 of
B { 620t0 S¢ 1 $Ze¢0  HE T 7T T U7 gZef0 €€ T T T 1T T TTeED ¢ 1 12¢¢0 IC
1 glec0 Of ! tlec0 62 1 9lec0 g2 1 Gle€0 (2 i blec0 92
T : 1 clec0 2 1 T2le¢0 B2 T FTeC0 702777 T T hte20 22 AR ¢CeZ0 12 -
4 2¢e20 02 3 1€*20 &1 € 9220 91 < 62020 (1 € nZ°20 91
T € €2020 Si € NI4T 1 NS €77 TIZeTO RN TR 11eZD 2 B 4 wCel0 11
1 ccetl0 01 2 ZE*t10 6 € 1ce10 @ € 92e10 ¢ < s2e10 9
< w2et0 S £ €Z%10 "¢ A b4 20 1 IR S 4 12010 2 3 [1e10 1
_ YIBUNAN  IWYN  HIGWNN HIBWNAN 3IWYN  ¥IBHNN ‘HITWAN  IHYN  y3GHNN ¥3OWAN  IWYN  y3IGWNN YIBWNN  3IWYN  ¥IBWNN
T T “IVig3ive 300N 300N  TIVIE3LVW 3Q0NT T 300N T TAVINILAVE 3T0N Q0N IVIy3LVw 300N T300NT T TIVIN3LYW 300N T T300N

*Viv0 ¥3IBWNAN VIBI VW 3IAON

*NAS 930 €¢ ‘NIVId BYNNT  SSISAAVYNY 1s3) iS0d1 *Z Ls3l

E-T1



00sS* o*oo00tt 00Sw* g+*0001 0009 0*00011 0os19° 0°000t1 00¢c2* o°goolit
006S* 0°0Q0011 (I TH 0*09n9 0809 ~ T 0c09nL Ostlge 0°0966 0595° 0*056!
0055 * o0*00011 0zLs?® 0'0ehh 0Zhoe 000945 occse 0°0Q9hs 0819 o*oset
00565¢ osp000O1! 0zee 0409kt T DGa9e T TT0%09C T T "O0D@Me 0*09h¢C OhELe o*0sct
00665+ 00001t 02y 0+09s2 L 1Y 000942 00Che 0°09st [IYYed 0°osit
00GG os00Dt1 0200 0'09h2 ©-0Z0gY 7 COTO9RT T T BOZ WY C0°09h1 0UKE o0°ooot
00sS* o*00011 0598 0+0981 O0gegs 0+0961 00ts* 0%0911 0z98* 0°006
00sS* 0+00g¢ 0068 00991 : ‘OhBR* TOYDYLT T T T DS0R® 0'096 0sBE 0°008
0016 0°0061 0004 or0ehl 0006* 0°09hi 000K 0*0g¢ 0006 0°00¢
ooie* o 0004° o 0004 "~ D ‘000»" 0° 0006* o*

S ty 930) " ty 930) € (¥ 930) 2 (y 930} 1 ty 930)
TuLYw duW3y TNiVN dW3l T T T TTIHLVMT T T NI T TTTTITIELVE T T A3 T T T YeLYR T T dWil
ND Q3 1s470d 83860y ¥ OyMd vi8 34

*YiYQE 3A4ND 3¥NiVAILHIL = ALIAljdyOSEY

Lz 3%ve *NAS 930 Cc *NIVIJ MYNNTY PSISATYNY 4631 ;5041 ‘2 1534

E-12



’ ’ , | T T T30 M 39 04 3yv SNOIAYINIIVY 1v3N S167 ON  ¢NO LON 3¥v S¥31v3H S1S7
00° 00°* c0°* 00°* 00 00°*921 00°921 0092t 00°921 00°921t 0°0s2= IHd
00° 00° 00*" ~ T Do* 00 T T DOt T 0D*921 00921 ~ "0D*921 00°921 0°0gl= INMd

. _ 00° oo’ . 60° 00°* 00°* 00°921 o0*92t 00°921 00°92Z1 0o°*9zt 0°06 = IMd
oo°* opD* 00" 00+~ o0+ 00927 009921 " 00°'921 oD*9zY 00%92} 0°* = INd’

. ) . 0°06 0°Sy  0° 0¢She 0°0é~ 0°0s 0*sh 0* 0*She 0°06= ® vidny 0°SeZ
o0o* " og* ~T60° oo? 00+ b0 9eT DOF 921700092177 DD*OZI T 004921 T T00L2e IMdT T

) 00°* 00° oo0°* 00° oo* 00°921 00°r 921 00921 00°92Z1 00°921 0°0gis 1KWd
00°* 0o* 00* 7T 00T 7T 00% T 7T 00*e21 T 0092l 00921 00°921 00¢921 0°046 » IHd ~

e oo* on* oo0°* oo0* 00° 00°921 00°921 00°921 00°92% 00°921 0° s JHd

0°06é 0¥%H ToTee T T TTTTOGRS T T D06 T T 0006 T DSy T 08T D'She= T 0%06= = VI3HL 0°(e2

A ) i oo* 00* oo’ oo* 0o* 00°921 00°921 00°921 00°921 00°*s21 0'0sz® Ind
o0°* T.oe0r T T ToosT '] 00¢ T 00%eZY T 00921 TTDO*9ZT DOV DO0*921 ™ D0QIs" IHd ™

A oo* oo* oo0°* oo* 00 00°921 00°92Z1 00°921 00921 00°921 0°0s = INHd
oo " oo0* T L T L [ L 0092177 DD¢e2ZI7 " " DO°921 To0ce2) 00*921~ 0" @ IHd ~

L . 0*0e 0°SwH 0* 0°She 0°0é~ 0°0s 0°Sh 0° 0*She D°06= ® V¥i3Mi 0°le2

2430uM/NL0 YONNOEDNIVE WYIOG T T e o C IS MM ZATE CYANNOEDNIYE YEey T 0 0 Tt e -

T o ) Tt T o TTT o TT e 0 TaANROEONIVE T

e o . 000 .. geo* _ o0O° ...pooe . _Go0* o000 00O .oooe eoo* _ .._000*0zs

e e L Yy oum..mux:»<xua:um:uooz 80074

o B ) ) 0Ss° ® ALIALISSINI 80014

T T T T &7 TS U¢ICON §O00Td CHYINONY 30 §3BWHANT T

e R B 2 « §300N ¥0O3 VIAVY 40 HIBWAN

T T e R 1 L S SN SW I A LA TR LR

T T T T T T s s e e e e E— SYIVA TH00IITEIBUVHY T
. *30VW 38 0L 3wV SNOIAYINIOIVI NIAZYIS HV0S ON  *NO LON 3yV SdWV¥YI y¥VI0S
T ) -7 T T s mmm e "ILVUAN VAVO WO LAJIND YLIVA yIOHVHD 40 INlwd

YINIRNGETANG yIOWRVRD  JSH ¥ NI TILVS50TY §7 NI OTIDgY T )
1t 2ovg - i *NNS 830 €C *NIVId ¥YNNY  *SISAIVNY 1§34 iS0dl ‘2 1§31 ' -

o~

—
t

(Y]



..... o ) o o ] ' L - L 6%kl peel 840Zs €cel0 O}
o° 0 i*s Y 2 8°02s 2Ce10 &
L L e 0° 0 sl i 8°02s Igelo 8
o° 0* oL T TTeYTRT T g 02s ‘92010 ¢
) 0* 0° i*nt 2 c 8°02s S2e10 ¢
o° 0 9e¢1 2+ 21 8°02s h2el0 S
) i i o ) o o* o 921 €l 14225 €2e10 »
o° [ 1] N r {3 262 e*42s Zzelo ¢
e o ) o 0* 0* $*91 641 84025 1zet0 2
- T 0F T TR T TetSE T T Tree T Twt228 7 T Tlel0 T
o V. ON% N8 _ wOoOVd 00397Y  S4w¥ aldnl yosey dW3i 3uyn *ON
3INOZ 3INO2 aNoz 3ND2 TRyt T gwvYHY T yY0s T Tavlos w01 iViol A1vm QY 300N
.. _ ¥W/n18 ‘1v3IW  Q38yosev
) o T 9% L04LH £l o* D* hEORS 8'BesLh Mvi04
T e Y 12 € 2 L 0¥ T T TTTps T 2L g8°€? Auve
0*902 e o* 0° 0%622 14902 KN
- - T 7309~ 70% 7 7 T 0% TTTOFTT T ACRZY TR T T T SR0719
Z°Chh 2% 0* 0* L*2s hoZSh $1009
T 9494 Q° o* - T o 6°¢CS AXTS noy
D*SLh 1 0* o €eL2s 0°Seh $do
T ‘896 6% T T pYT T omge” 9°h901 €156 Ss7d
B AFYY] 0° o 0* 9°591 KXYy IUREL]
Tt S P13 RN L anna - LA « Lt LY 5% Ranntl A 1Y & S THOS1A
8°2622 net o° o° D*6hsS2Z 1°he22 oW1l
’ T N TOND NI ¥0074 0038V SNV Q1JN1 BOSEY dH3yg IuYN  *ON
o INO2Z INO2Z INO2 aNO2 ‘Yt BWYHI ¥Y10s ¥vY0s vioy w0l 1ve Qv 300N
’ - T T T T T eI e T TN ALE CAVINT Ta385058Y o - o :
: ' TT T s s e - SIRIWNOUTANI IVHYIHI~IHL "JO "LYYWWNS
0'0zs o* 0o* 0o0* oo*

T - . - et e |- o F St 3 3 [ 2 At B s Bt W § RIS B -1 I : “ND14VY20"7
e e LIVINOD HANWEZY 2 A x AW3 071704V
O _ *30YW 39 0L 3¥Y SNOILYINITYD LV3H S1S7 ON  *NO LON 3¥Y Sy3lviw SIST

0S6° = LLIALSSIND §0OVI ™~~~ T TTUQOYBORe®  (379I0T T IVNIVEIEWNIL 0014 IFOVHIAV T
- (0] {933 TUNY WS ~—INIWNDYT1AN3

o S CANIWNOYIAND UHIBWYND OsH v Nl G34¥Y007 S1 300W ONION3E vV Nl nw3 0770dY
Tan EANEDAEREIR DT - e s - T 300G
. (yH)
Z¢ 39vd *NNS 920 €C 'NIVIJ NYNNT  *SISATYNY Lgd) 45041 *Z 1834 3wl

E-14



te

0se*

"Vi¥O xn14 I¥Gow 031UVi3Q 04 1NOLNI¥G 4¥ML 335 *4N10d 3wlL SNOIA3Nd WL SY 3WYS 3IML S LNIWNONIANI K3 07104V
T TR T OYTET T 00T T T T ete0es 8%8esh Tviol
’ IR 1 4 N L L LR 'S g*cr - QuvH
0°v02 1¢ o* 0* 0r622 14902 q1ewn
SRR 4L R L A A - LA Sk P 2 B R L R TSKOI9 T T
e 2°Chb 2% o* 0°* L°21g heZSh s1008
RGN T T T T 0T TN T s0es T T T T M0 T )
) 0°s¢Ln 1e 0 o £2L2s 0°Suh Sd0
T T evess T ETT T o T TOW TeeM90t T CVige T T 7T T 7 Tssd ’
1*6h1 o 0 o* 9°591 1e6nl SURET
o T T B A4 B L L L LY BT 3 N 11
802422 w1 0 o* 0°6hsZ  1°hel22 owil
17 770N X328 900747 0030V T TSEWYY T TalDNTT dOosey diW3l ~ T IWYN  *ON
aNoz anoz anoz  3wN0z  Cu'l BHYHI 3vI0s gvios .  Ivaol Iviol 77vm OV 300N
¥H/n1@ VIVIN TA38yosey T Tt Tt T T ’ o )
T i PINIWNGETANI IVREIRL TRIA0 Tavwnns ~
) 0°0Zs o oo* 00°* oo*
A - VSt 2 T+ P & ) R ¥ ¥ } B F € £ R TTCUONDTAVIO0Y
L JOVUINDD  HuNWIZY ] A _ X nW3 031704V
. e30vW 30 01 3uY SNOILVINIIYD 4¥3H §i§71 ON  *NO AON 3¥Y SydIVvIN 5157
® ALIALISSIWI w0074 T T T UT00 R0kes (393007 JunlVY3dRIL 8000 TI0VEIAY T
T T oo™ s 19307 NV NAS TNIUNOFIANT ~ "

39v4

*ANIWNOYIANS

ISk

YIBWYHD

Y N1 G31vJ07 SI 300w OSNION3SE Y NI NW3 070d¥

NAS 230 c¢

(AR A AN
Lun)
F LY

E-15



ooo0°*
ooo*
000°*
goo’*
000°*
oco*
000*
ooo°*
000°
000°*

t4.]

39vd

coo*
000°*
000°*
0go*
000°*
000°*
oo00*
000°*
ooo*
000

L] = S300N Y004 ¥VYINONVY 40 HIBWNNN
ol « S300N §0074 viAY3 40 H3IINNN
_po°s = (14) snldvy #0014

*YiVQ 30073 ¥IOWYMO

000°* 000° 000° 000+ 000° 000° 000* 000"
000°* 000 ~_000*  000° 000° 000* 000* 000°¢
000° 000° 000* TTeooe T To00% ‘000 "7 gooe 000°
ooco* 00D+ 000" ono° 000° 000° 000° 000°*
000° 000¢ 000°* 000° 000°* 000° 000* 000°
000" 000 000°* 000°* 000° 000°* 000° 000°*
ouo* 000¢ 000°* 000°* 000°* 000 000° 000*
000* 000° _000°* 000° 000° 000° 000°* 000*
ouo* 000 oo0* “0p0é 000° " 0o0* 000°* (L
o0o* 000° 000° 000°¢ 000° 000° 000° o0o°
*Yiv3d 300N N33¥D2S 4V0S
0co* (1}
B : T L S N i
000° 8!
000* P
000°* 91
000°* 51
ooo0* wt
000° A |
000° Zt
000°* 1]
svivd 300N N33¥2s »v10S
000°* o1 : - -
' 00o0°* Iy
000°* 1 ]
occ ]
o1s* ¢
056* 5
0Skh* T W T T
009° | 3
G519 z
OhZ® 1
ALIALLQNOSEY ONILYOD *SAWYT Y05 04 ALIATL4H058Y BNILYOD
ol a”  §3UON WLOIM NIIFIS "JO ¥I%UNN 00°*01 s (14) HIGIm N33NIS
ot s S300N LHD13H N3I3NIS 40 ¥30WNN ohec! = (14} L1HOI13IW N33¥IS
oo0°*1l e NOILYINQOW N33¥OS uVI0S 00°8h ® (930) 3VONY NOILIVYNWNT0D dWYT y¥YI0S

*ININNOUIANI YIBHYHD"

*NnS 930 £¢ 'NIVI4 ¥YNAT

JSW ¥ N1°031v501% 's1

*SISATYNY 1§31 JSOdi *C

*VYLVQ N33¥IS yvI0S

*31vadn YAYO ¥O ANdND YLvQ yIBWYHI 40 iNlwd
N3 0NNodv

15831

E-16




. 000445
000°S¢S
__00004S
000°S4S
000°S9S
000°98S
000°58S
000°08S
__ _000*009
000°009
000°06%
000°54S

000°¢04S
_boo*so¢
000°*so¢
00084S
000¢00%
000°*c0Y
000°¢S6S
000°219
000°219
000+Z09
000°Ss0o9
000°*s0¢9
000°*sS09
000*S1e
000°*S19
000°*L09
goo*ote
000*019
000019
000°* (1o
000°02¢
000°*S1ie
000°st9
G00+*s19
000°*sS19
000029
000229
000°*029
000 L1e
000°02¢
og0c*029
Q0C8*hZe
0V00*h2e
000°*n29
000°029
000°*02¢
00G*0zZ9
000*h2e
000°hzY
000°*hZ9
00Q0*0ze

000°€4S.

000¢4/S
00055
0004545
000°545
0004585
000°58S
000°58S
000°+08S
000°*00%
000°009
000¢06$
000+24S
000+¢€4S

‘000065’

000°509
000°509
000°*849S
000°+00%
000009
000°56$S
000°219
000219
000°20°
000°s0¢9
000+S09
000°S0¢9
000°519
0005319
000,09
000°L09
000019
000019
000°L19
000029
000°S19
000°¢c19
Qoo°*S1Y9
000°S19
000°029
000229
000°02%9
000+ L1
000°029
000°02¢9
000+ hz9
000 h2Y
000°h 29
000%*029
000°029
ooo*0zY
000*h29
000*h29
000*PZ9

000°029

000°(sS _ 000°§,5  000°6,S _ _000°s.S _ 000°S5¢S _ 000°s¢S __ 0D0*s,S _ 000°S:S
000°g/S 000° (¢S 000°*¢8S 000+¢8S 000499S 00040695 0000665 000°06S
000¢64S 0000545  000°54S 000°64S 0000545 000+545 000°56S 000°545
000°*ssS "D00+645  000°ceS 0000245 000065~ "T000s98S 0004G®S ~ 000¢5eS™
000565 000+£8S 000°*¢8S 000+04S 000°¢6S 000s¢eS 0004265 000¢06S
000°¢8S 000+08$ 000°08$S 000°¢08%S 000°+08S 000¢08S 0004085 000°08S
000°s8S 000¢58S 000*s8S  000°S8S_~ 000°¢8S 00D+c8S _  000°¢HS 000°00S
000°*¢HS 000+68S 000+ (85 000024S 000¢545S 000+ £6S 000°00¢9 000°¢009

. 000009 000009 000°009 000009 000°009 000¢009 000°¢009 000°009
000° 009 000+009% 000¢00¢% 000245 000°G45 000°5865 000%¢sS 000°065
000°065 0000245 000°+249S 000665 000¢,6S 000+ 65 000¢ .65 000565
000°04S 000+04$5 "'000% ¢85 000" (85 0004,8S 000+ (85 000,85 000285
000°¢aS 000+¢6S 000°¢sS 000¢045 000°06S 000+069S 000045 000°06S .
000°06§ ~ 000766 000°se¢S 0007009 ~ T000¢s09 ' 00G+s09 = 00D0%s09 000°+509 -

~ 000°*s09 000°*s50¢ 000°509 000°509 000°50¢9 000509 000°50¢9 000509
000°509 000%509 000°509 000%509 000%509 000+209 " T 6O0iGOY  000°LesTT T
DDOD*54S 000° 545 D0D*g4S 00D°DDY 000209 000+20¢9 000° 009 000°00¢9
000°*£4S 000°¢54S 000°565 ~ T 0000GeS 0004565 000+G65S 0004545 000°545
000009 000009 000°009 000°009 0004009 000+ £6S 000°545 000°54S
B00°66S ~ TO0DTL6S T T000%°009 ~ 000*s09  000°rz0¢ "~ T 000019 " 000%Z1e 000°2z19 I
000°*21e 0004219 000°21e 000°219 000°219 000°219 000219 000°Zt9
000%2T9 ™~ obOvZte 000°Z19 000°Z19 BO001V9 0009069 T " 000¥SDs T T 000%g09 T T
000°209 000°¢209 000°209 000°509? 000°s09 000¢ 509 000*509 0004509
000°¢09 ~~~ 000+00¢ ~ 000°009 T 000°009 " 000°009 000°009 000%00¢% 000* 009
000°509 000509 000°*s0Y 000°509 000°+509 000°c09 000°50¢ 000°¢50¢9
00C*s0e 000+ (09 ~ "O00TO19 "~ O0OYZVY T " To00esl9 " G004st9 000°*g19 000¢g19
000°sle 000°s1e 000°*sle 000°s19 000°¢s19 000°st¢ 000°g19 000°S19
‘000°*sT19 ~ T 000519 T T000°sTY 000619 “p00*ST9 ™" "000¢STI9° T UTODOOIY TTTTOOOCQVeTTTTC Ot
000 L09 000° (09 opo*ole 000°01¢ 000019 000019 000°¢019 000°019
000° 409 T 000sg09" "000°509 000*s0Y 000°50% 0o0p* 09 " goo0*s09” T 000°¢G09
000°01¢ 000+019¢ 000°019 000°019 000°019 000%019 000°0¢9 000°019
000019 "~ ~pOO'gTe 000519 ~000°*S19° T 000YI1¢ 000 L T9 000,19 " ~DOO ;19
oco‘*oze 000029 000*0z9 000°029 000029 000°¢02Z9 000029 000¢029
000029 ~ TO0DY02¢ T DO0SOZY T V003029~ 0004%1¢ — "~ "000éigly 77"~ "000*sie "~ TODOgle” T T
000°slie 000°gle 000°sly 000°s19 000°s19 000°g19 000°:gi¢9 000°g19
000°¢219 000+01¢ " ~ 000°0l9 000¢01¢’ 0g0°*0l¢ Q00¢0t¢ 000019 000°01¢
oogesie 000°s1¢ 000°sie 000°sle 000°gi¢ 000°s51¢9 000°g)9 000°s)9
000°*sle 000°zle "~ 000°sl9 "~ 000°,19 000%¢ 19 00019 000° L 19 000°029
000°02Z¢ 000¢2Zze 000°229 000°22¢ 000°*229 200°229 000229 0004229
000°2z9 © T 000279 ~ T 000%0z9 006°6Z9  000°0Ze " < "000%0Z9 " TT000¥GzeTT T 000¥92d
000°02¢ 000°¢029 000°029 000°02¢ 000°029 000°+029 000° 19 000°¢t9
000° (19 000 (19 ‘000*sle” T 000%*sle 000s19 000*st9 0004519 000°s1¢9
000°*02¢ 000°0z¢ 000°029 000°029 000°029 0004029 000°029 000°029
000°02¢9 '00U+0z% T "000°*pz9% T TO0Q*DZe T T 000°0Z9 000079 000029 ‘600°*02z¢
000*hZe 000enze 000°* w29 000*nZ9 D00 h29 000°* 29 000en29 000 h2¢o
B00°HhZ9 ~° TO00VHZY T DODYHZY — O00VEZY T 000*LZY " 000vHRZ9 T -000%KZy " 000,29 - - -
000°*hZ9 000sh29 000°h29 0004029 000°029 000+029 000%02¢9 000°02¢%
000°*02z9 - 000020 """ TOOOYOZ9 " CUUODOCDZY T TOOUCOZY T 000029 © - go0*0Ze 000°*Q2Z9
000°02¢9 000°029 000%029 000°029 000°02z9 000°+02¢9 0004029 000°029
Q00029 ~ 'O0D*Q2¢ T TTDOOKZY T TODDCHKZe T T TTDDDYHZO T DDD*RZY T DDD*HZY 000°*aZ9
000°h29 000°h2e 000°h29 000°*h29 000°*n29 000°*h2Y¢ 000°*hZ9 000°*Hh29

000 h29TTTTTTTOODYRZY  DOOYREG T~ OODDYRZY D00 H29  ODO*KZ9 T DOO*HZY T OOO*KZe T T
000*hZY 000*h2e 000°s29 000°029 000029 000°029 000°02Z9¢ 0004029
000°029 ‘000°0zZ9 T 000°02Z9 T 000°029 T 7000029 T 0DOD'029 000029 000°029

0S6*

*¥T93VTIRIBNYYYILNIL "I00N ¥O004

~

p—
!

[SW]



e i i o 00°0% 00°0h »
- S e 00°0%9 ~00°09 <
o i N e co*09% 00°Gs z
- T "T°DODY D0*0S 1
L € ¥311 z ¥3lL 1 ¥3lL INOZ
- R T T T (930 TSTTIONY CNDTIAVNTIONT C¥3ITT Cs167
0*652 »
- - Tt T oo 09l € R
) 0°901 2
- - o T Tt TR ke T L T
o ) : - - ) \CLET INOZ *(4 530) 53N vyIdWIi INOZ SUSO
et s AL 2R AT T Aar A AR LA L .
*viva Si87 1_..
- . S - , " . "
00°nt 0o°s! 00°s 00°¢ 00°2 0s°¢ch Q0*2¢ 00°*Z¢ 0s°¢! os*h 0°0L2Z= lIWd
- e - 00¢0h™ " TTDQ%s1 T T TTTOOYGY T T OD LT T O0VET T 00*EET T 0D KB T T T ODTKE T TTTDOCHWZ T 009 T 008 Te " 1HJ
00kt 00°s!t 00°*s co°¢ 002 os'ch 00°2¢ 002t 0s°¢cl 0S°h 0°06 = IHd
) 00°0n 00°29 oo°*ot \] L3 00°*h 00°6 b (1. X2 }4 o002z 00t 00°¢ o° = lHd
0'06 0*Sk 0° 0°Sh~ D*pe- 0°06 0*Sp 0* 0’she 0°06= = V13IHL 0°S*2
0s°*s1 osect Do*s  ~  D§*Z T osee T 06%h og*gt - 0g*/2 oc ¢ ot 2 “0°0LZ= 1Hd
— 00°S¢ g0l 00'% 0s'6 059 0S°Lh 00°%6h oo*eft 0o°¢ct 00°¢ 0°0g8io 1INMd
T S 0s*6l ~° 0gecl 00¢s ~ TTTTORYZTT T DS'ET T UBYER T UETETTTTITTOUN YT T T OCTT T BTN T T 0%06 = INd T
ooco¢ on*et 00°%s! 05°s 00 051§ 0s° 92 0s°*9l 0s°1 0s°* 1t o = [Hd
0*06 0+Sh o* 0*Sps T 006 U006 0egh- o* O*ghe 0*06~ = yl13ML 0°Emw?
00°*s2 002! 0o°*1 002 00°*s 0s°*ss Og*sh 05+22 oo*! 00° 0%0L2Z= IHd
) 00°*0¢ 0091 T P08 T 00T T 00TV 00 .S - T O0CWS 00°Z¢ 00z 00° 0°0giw 1Hd
00°*s2z 0p°2! 001 002 00°s 0s°ss 0s°sh 05°22 00°1 00° 0°06 = IHd
- 00°02 00%91 T U00% T TTDOVRTTUTTTOUYR T T T TO0*hET T 0OYITT T 00°tT1 00+ - TTp0¢ T T0% - wiHd -
0°06 0°Sh o°* 0°She 0°pé~ g°06é 0*Sh 0° 0*sh~ 0°06= = Y13HL 0°*1=2
o . Zidel¥H/Ni0 PONNOYDNDVE BYIDS ™ ~TTTTTTTITTTTT T T T TG UHINAG T CONNOEOADTe e He ] - e T . N
e oo T T s e — - - s 'YLYQ ONNO¥DNIVE
000'0.% 000°¢£9S 000°g9S 000995 000°*,9S 000+ £9S 000¢,9S 0002995 000¢,95 000°89S
T 000°£9$% 000°L9S 000°* L9 000+0/,S T000%¢LST 000°$.S -~ 000+08S 000°08S 000°08$S 000°+28S
L 000°S9S 00D°*S9S 000*£8S 0004045 000°04S 0004045 0004065 000¢06S 000065 000°045S
000°065° 000°045 000045 0004049 ‘000°D4S - 000¢58S ~~ DOO*s8S ~ '~ DOD'DBS - 000°08S 000°¢{(S
000° (25 000+085 000°+08S 000+¢8S 000°c8S 000+58S 000¢98S 000°+98S 000+065S 000+68S
000°58S 0004085 000°5¢5 000+6.S 000°0.S 000°0£$% 000°0.S 000+0LS 000¢0.S 000°04S




)
} 0° 0° S . o0t 8 0 28t (41 4 I zeizs SZel0 9
0° 0° LA 6% g 0° o°*st ze¢! 2e1cs hZel0 S
e L . 0 A o* .~._ 9% € 0% Tte Lt TeLCS €Ze10 b
0° o° Se1 ohe 1e 0¢ Z°9» S°te € 9Ls ZZetl0 ¢
e e e ; 0* o* 0* 1021 9 0° cost 1oLl Ceacs 12410 2
’ o ’ IR L [ 0°2Z¢c! (Y 0° CRILA (XT3 B L £ A visro "
» 2 1 OND %08 ¥0014 0038V SdWV 01IN1 yosSeY dnil 3WYN  CON
N0z INDZ 3No2 ‘anNoz Teg LT T eWvYMd | T¥v¥los wvios A¥104  CWi01 T Tve Qv 340N
— ] e e ___¥NW/N)8 _“1V3W Q38yOseY ...
10621 tects LY 2 CEX T .m,uloi-. ovzset  ivewi T o T Senbis  6°1€ZH T oaviol
T L (e o L L (A3 201 1 0% TTTTTAeeET T U eewe T T T U oYM h
e beS (1214 6° $eL2 L°9n 52§ hog 0 2°002 1091 q18KN
9 TTaee T UV T e L NN z°ct S [\ TToetyT T RYEE TSR0 T T T
2z 99 o°* 861 rad 1 6°SEh 1292 0* 8L »°065S si008
0°2 9°01 1 B L D N 1 B X S AN B LI 44 11 I X7 S | b " R .
(XX} 4 0445 €y Co99 9°nll 1018 a4t 0* h*6Ch S*hit Sdo
i B 0o°¢8l Se28 6°01" TUGEGFE T ZERLT T 99482 T T DMIT T T 0V T T esks 9dgpe T T T UT88Ne T -
LAY ol 02 cecl tegc L*'s s°e o° 9611 1%88 AWIIN
o gell LT TTRY T T TS YRS T R 020 0'o¢ M) o TTTREORTT T TRVILLAT ¥OSTA e w
1oLe €952 'L 10692 6°SZh S°hZ6 1°8W 0° 2o Lec YY) oWl [
" 'y T o T ozm...v...u.:;moo.. S TTRAIEIVT U SgWyY T UTAIIND T T H0SEY T TdWITT T TIRYNT Son 7 W
B INO2 3INOZ uzon 3NG2 sy} OnNYHI yvi0s ¥vio0s IvioL AviolL .3; av wooz
’ i TTTOTTTTTTTT T TUR/NALE YIVaAW T gasyoesey T T T 7 TrrTmm T mT T Tttt T
T oo T - - VINIWNOUTANT TTVREIRT 3T 40 AaVWWns — ~
o 0°029 0*oet co* oo* ao*
) T o TtooTTre - FLEDY 15301 T3y 777 133y T I T T TTTT T " NG T 0 T
. i e L LIVINOD HANNWIZY 2 A NN3 01704y
i ) 0°09 0°0h 0°952 0° s8¢ b i
T TTTTTTeC09 T T Tov0% T 0veit T Tovszs N 4 oo . o T
o 0°0¢9 0°0s 0°901 Yy 2
N T ST T T .Ili.’l:lﬂd o"«l llqd om I...[lo‘- ﬂlﬂ |‘.ld ONF b .llv‘ll.....' TommmemmseTes e s mosmS s mmeemm 00 i T
3 4 930 Zoeid/ns8  sON
o . - oo e e 83T du: cw: —eWIT FUAMRREL] INDT Tt -
t9530) '$3V9Ny NOILVYNITON] duvn duvn y3N0¢ duv1
0S6° ® ALLAISSINI MO0~ ~~ = T T RRWRR T W (3 THIAT T IUNIVEIOWIL TEOO VAT IDVEIRY T T T T o s mm et e
TR T oTTrTm e T T T T e OUFh ® (9307 J 19NV _NNS TNINRDYTA -
e . SINJWNOYIANZ H3IBNYHI JgN vV NI 034Y207 SI 300w 9NION3® v NI nW3 0104V
T I i e T T 0090 9
) . . R — law)
tn  395vd *NNS 930 €¢ 'NIVI4 BYNNT SSIiSATIYNY 1§34 1S0dl ‘2T 1S31 ' I IV) -



. o
[P . e N.. - 0*
- . K R g2 0° - - by oS
.. Q) Lth o 5. PR Lret 2
. €8s Tt e .|.:..1No— ge P 0
- _ € o°* ey _ 6%¢ L1} 2z B .
) ¢ s 0 .8 8 “ D 1°8¢ .
I 1e s 0° 2% .88l 2 . s'ce
- ] Iy - 0 th02 TTTUeeT o z29¢ 2+»0S
o* D . "1 - 0°¢ SZe
——— T pe | K “o 0* Nlll 9vel 6° 0 R heLt _-nM 4208 nz »0 15
e e - FY he g : . eh0 0
[P I . 52 [ o° Th 4°L0s S
0° 0 g 21 ot ze - i sts¢ €2Zen0
- ce con T TS 291 Oﬂ;.lllu'@ﬂ . O*glsg bh
SR ge 0* c* e8! Ze et e e §°22 2Zeh0 0
e me ol L D z e LLe 0° 6°61 LS'Zz  zceeh U]
e e 1e o° ... €°¢ (2] o . [ XN ] - Do 1Zeh0
. .. 9t 2% Tt 6°L z . 8°s2 . £ehs ™ T *h0 L#
—- . 1e LI o° XIS . el 1e 0 . Loz . B1eh0 - -
. PR ] .. e s 9 IVl B L 0* 28 9°CES My
1 o° A e (3] ivm v . 8°h2 Lieh0 S
———— zel [ —— 904t 0 6°82 . 6°02s b
e 2z o* i's z* 1é 9+s2 91eh0
— 802 - z ry 0* L2 . S'61s h b
- = Qe [ - 2% S1 [ — . S*ae Siend €
—_— ’ - L S*s - en” g*st Qﬂ:ll.,!;@ 8z o° Zegls [
e 0° 0° z° 3758 . PR sz hlen0 .
. . 0¢ o0 e LA a.n_ Oeet {M.- . 0° M.M~ degz T " .M.”:m. Cleh0 m”
- e 0° Mw. 0¢ M”o ’ ..MdMIi-IEEHMo_ "o 0°’ o.umz. ceoLt O-Mwm “2ien0 Oh "7
- . CTRYT T h P B L o 1o S
[ 0° - ry 6! - ez Tlep
S co w.u o “.N c.M Ry g...n 0 M”MM Zete w”:: o~.nw “M
. .m - i . m.m- o° - .0. Soh
he o°* . LS [0 - aa 2°*! Z€ L2Ze€0 ¢
e o L%k Qe - > 2 L g [¢ . €+ (05 [
. 0° 0° 2% 61 e iy - 9Lz 9Ze€0
- - ol . . 2 0°¢ Ly . L°¢Z Gy e 2*h2S 9€
0e 0* AR < oz i © - 0 . 9917 —_ e SZeE0
. e geg™ " T . G 6 “ e 0*Z¢ 965 T h St
. oe o° 9 s 5281 o heez he b
o w. ov -was N m.sq,=:!IMh\la::- o* H”Mm 8'se n”mmm nNHMu mm
.- i . Fi'ande i . -ne e ra
0° o* b Rk 4 el 2 o e o*sz 2ZC0
(] S2 Fvei - o 8°h2 "l 9°CLn Ze
| B 0 . §°2 8l v o g° [- 34 ¥ 4 12¢€0 !
~ 1ot Ge A 9egl gy —" " " - L2 2z 9% 1DG - €
.- 1e 0* €2 e o e LT 4 9 gleC0 OC
T 601 PR ze 6ot 0091" T pew 0 82 vz - *2ls L1450
— . [ KA [ - . 8°sl - 0 6°92 . €YiZe T .|0N
0° . o* 1°s . Ie . - 8°¢Z 91et0 782
1e - - o 9 6851 T 0 612 . S°0nS 4
0 o A c* st o gtel Gle€O
0° e 0°* Te i‘ .ﬂuﬂa!!:i-:.n_ M. 0*” M”M~ 8°0z M”omm hlet0 “M
. o . .
A T T EE B tE sk S
P, [ . 0* c* g SRRV Y ¥ S 61 » ZlefD H 1
0°1 ne z° o 0 < gy — 9°Z6h 1 z ul
. 0 0 S t'e 5 . 0 1 v p le€0 €2
- : ] 0 - 0* o ' 2 TYLERTTT WEe 0
0¢ . o 'y AU 1e B 6 hCe20°2
0° n—.. o T ]w““.l 1° 0%t - !.m.w.. Lo m.m. ™ w”MM.. £Ce20 _M
e e o [\ ¢ 0° e v 946 [+ LI . 0*s L] 2€e20
- 8¢ ‘ ; se 1 9 L 0° 1°Sh vee 8°L9h 0z
- 0° 0* . 6%t g LYY S 1Ce20
. sz - o M. .4, 0°0ss ol
--- Qe Ow o° 9°¢ L. c* 0 €21 9220
oo egp- Wt T Bl
0° n-.“ 0" 7 Mnxi.f. 8'c M”MM B A ““ . gest Mnﬂ_ o M“MMMx SZeZ0 L1
] 0o AR o Spv s c1 hZ420 -
- o* L T ﬁi:u::l,o. . sd-ﬂdciu:o“ o €eoh ‘TOCH Bohzs €Ze n
- . “ e Ve M. o o..- 2 i IIQ.iu..,.n-.....: 201 60228 -.MM st
’ ° 2 " . . 1e ..m d.ﬂN.lIlﬂ. Qe b*EST T &° B L°6€S ] b ’
_ 0 o 0 S — S oo gy ——-—p 62 n.mn_ 1°029 ,,_ﬂ.~o €1
——— e - . e e — e : -
S . € e 52 s 1a....,-,llo. 0 YER & SR 2 el Z°Chh " eZ0°21 -
————— IOIUZQN k4 . . N 21 . o Lk S €°¢c & R Al 4 e celO 11
INOZ 30z N0z quN C o UQNY NIE” IMQMMB boe ill“”!.tti s*01 i).:m._ n.nM” :Mﬂqdo-dqn —
Y - -00381Y- ~S » b9 D - €el0 &
gH7T1E .:w:;u ¥v10S$ SdRVYY - - QIONT - ._.o.. o.~_m 1cei0® .
W USROSV ¥v10s Wio ¥OSEY - - dWIL-- 9ze10 ¢
1 aviod 1MV - 3INYN - CON
vu Oy 390W

- . S INIWNOY ) - .
- WYHD D
B sH
) dsW v N1 031¥301 SI 300
o W ONION3®
” — Y Nl n
w3 oM
0d¥
ST T T 00909 }

hh  3oVe
*Npns o
30 €¢ °N
1v3d ¥YNRT  *sisawNy 153
§34 45041 ¢
H
1534 LuH)
INIL




——— - *YLY0 N4 YO0N 0ITIV.L30 w04 LNOINING AYHL 338  *IN1Od InlL Snoladud 3IWL SY 3IWVs 3IHML SI ANIWNONIANI AW3 01704V

1on21 cecls (Y'Y 4 he909 90026 0°2S81  "1°9n! 0° S*hhis  &°1CZH wio4 N
L XX 0* o TG TTTTENRY T UUTHONT TTTUee T T T e T TN ) © OdVH ' )
. bes Se8Z 6° 042 L*9b 525 »es o Z*002 1°n91 1gwn
g bee T T Toee T FAl ¥ ) 0’ BT L34 1 TSRO T
2z 99 0°* '1X3! L*SS 6°S9h 1092 0 z°8L9 h%055 $1008
0*2z 901 1 nel rht 2% F 1N 0* C*Sh 0*9c ) nNdy )
he82 0°*6S [ 13 Co99 9°nit 1015 6Ll o° b 6EN S'hnt $do
o*gl 280 %0t Tgegzy  TZYBLUTTTOVEGT CTTTTOMITRTTT DY 7T 50544 9508 T s -
9% O*hl 0°2 c€ecl 1*sc (s s*9 0 9%611 1%60 LRkl
gl 2*n 3 L S F T NS 11 ] S ™ i LR L 7™ Ry -4 4 3 R | 12 I
1osn £2952 LY '582 6°SZh S°h26 togn o 24482 YY) oWyl
L < z i OND %D8 ¥0014 ~ T0QIWIV S dHY? QIONI""  ¥OSEY dW3l 3WYN  °*ON
3NO2 3aN0Z 3NO2 INo2Z syl SWYHD ¥v10s ¥vl0s WwvioL a0l Tvm Gy 300N
s WHZALE YAVINS OIBFOSEY T T 7T oo T
; - T == - - SINIANOUTANI IVWHIRTIRI IO SEYWHNS  ~ ~
0°029 0008l oo* oo 00°
’ B dnil TTte3a) T ULy T T (ad) t4d) NoT'lvo00 "
e . _AJYANOD  MinWigZY A X .03 07704Y
0°0¢ 0°0h 0°9s? 0°¢8¢ "
0*09 0°0% TOY9IE T T0'BZS’
009 0°0s o°e01i atént F 4
- . TCTogveyYT C 0'O0%” 10011 Snaman ~tv8zLy v v T ot - T
. € z ! 4 930 Teoli/Hs8 0N
R "> & Skt b & St > ) 5 G | F § § dRYT W3 INQY T TTTUITTTUT T em mem mm o e e
(9301 'S3ITONY NOILYNITINI 4wV dWv¥ ¥IN0d LA
056° o ALIAISSIN3 »0074 83°5p1 = (49307 IJFUNLYEICWIT WOOTS IOVEIAY ~ - :
o oo e T g oY WE T 93T IVWNYONAS T T T T - INIWNON T ANDT
*INIWNNONIANI HIBWVHI ISk Y NI Q@31¥207 S1 300N OSNION3® Y NI 0W3d 01104Y
—- - . e [T .. e e - - - 4 eme e arie mem e s mrate—— b e P - .. ﬂ“"— -
CHHS
ZS 39v4 *NNS 930 €€ NIVIg NYNNT °*slgAVYNY 153 isodl *2 1834 NI

E-21



odo*
000
o0o*
000
000
000
00Q°*
000°
000°*
agae

€S

39v4

ooaQ-*
000
000
000
Qoo
000
QQQ*
000°
000°*
coo*

) i ) 09 = S300N ¥0O0T4 HVINONY 40 HIAWAN
“ot e §3G0N 30013 viUvy 40 ¥3IGWNN
. L . o . ) 00°s = (14) snlavy 50074
*YLIVQ H00Td NIBWVHI
000°* 000° 000°* 000°* 000°* 0o0°* LY 000°*
000°* 000+ ooo*  oo0* 000°* 000°* 000* 000°*
000°* 000¢* = "7 “opo¢ 000+ ’ 000 i 000+ T goos T 000*
00S* 94 000 h 9.y 000° 111 000°*he 000°n¢ 000°¢ 000 oo0o*
000°181 000+2c¢ 000°¢(1¢g 000°Z94 000881 000* 000 000
000°691 000%g1¢ 000°phhe 000¢ 1 /b 005°29 000° 000" 000+
000241 000662 000°0s¢ 00002 000*6h 00B*H 000* 000°
00S*hg 000°¢cC1 000°86  000°ng 009°001 000°*hs 000 000
000°* 000°¢ “Too0* T 000 000%° 000+ 000 000
cobo* 000° 000°* 000+ 0g0* 000° 000° 000°
_ *vivad 3IQ0N N3I3¥Is ¥VIOS
000 0z
- T Te00 T T ey T
000° 8!
000 L1
000°* 91
o00+¢ st
000° "l
e ; ppo* TTTURp Tt -
000° 2zt
0o00° R
*vivQg 300N N33y¥ds yYT10S
o T o T Teoo* T T T TTor T T .
000* Iy
000° ! 8
peee L
) ) otses 9
05S°* S
- Sl G .- e
009°* 3
’ 19T T 2T T
OhZ* 1
ALTALLdNOSOY 'ONILVD) - *SdWYT ¥YI0S 0L AL1AL1dHOSEY ONILYOD
= 01T SITORTHITIN RIFYIS 30-wIGWNN' T - - pprot T e t14) 0 HIOIw N3I3YOS
ot ® S300N AMO13H N3IIYIS 40 Y¥IBWAN on*cl = (L134) LHD13IW NIIYOIS
000°t = NOILYINGOW N33HIS ¥YI0S oo0'cc = (930) 3ITIONY NOILYNHNTIOD dWYT ¥YT0S

‘Viv0 N33¥Ds ¥VI0S

*3ivadn Yivo ¥O
TOLNIWNONIANT T ¥IBWVHI T ISW VINITGIIVIONY €17 T AW3 0104V

*NAS 930 €€ *NIVI4 ¥YNNTY PSISATVNY 134 isodl ‘2 isiL

INdNT YLvQ ¥3GWYHD do AINT¥d

E-22



YG3SN L1NdN1 YiVv0 SNOIAINd *3wil SIWHL 1V 031VG4n 9o GI9NVHI 10N ViVQ  S183

00°n1 00°s1 00°¢ 00°¢ 00°2 05°¢h 00*2z¢c 00°2¢ os°cl 0s°h 0°0Lze IHd

) ’ 00°0h 00°s1 00%0! " TTT00°¢L T T0DesT TTTTTO6%8c T T T00°mh T T 00°eh 0D k2 00*9 ' "0°D8Te IHWd
L 00°»1 oo°st  00°¢ 00°*c 00°2 0s'ch 00°2¢ 00°2¢ as‘cl ) 0°06 = ind

006 0*Sh o 0°She 006~ 0°04 [ IXYY Qe 0°Gh= 0°06= ® V1I3M) D°*Se2
0G* 61 os*et 00°sg 052 7 o0seg 06k T 0R’eC T OCPITT COCTL U7 T OCTTT 00z IWd
go*sc  o0s°*e8l 00°s 05°4 05°¢ 05°¢w 00°sh 00°8f 00°c) 00°¢ 0°081s IHd
0s°é1 os°ct 00*'s  0%°2 TQEeC T UTTQEYeR T T OSYIE T OC4IT T T 0E'T T TTOCZ T T T0TDE TS (INd
op*ot oONhb 00*,s2 0502 00*hi 0s*\s 0592 0s°91l oget 0s°! 0° . [Wd

00°0O# 00°:¥ " o0%gH” 00%27 60*RZ T O0%6b  O00°*DZ  00*O0T  TVO°TT [+1:Ad o o #"IRY """

T oc0s T T oSk T0V T 07Sw= “0°06= Uv0% LA 1 U T OVShE T TDTOES W VIIWTTOTTWZO

o 00°s?z 0o0°zt 00°1 00°2 00°§ 05°ss 05°Sh 05°22 00°1 co* 0°0(2» IHd
00°0¢ 00°91 ~ TDO%e’ T T DO*ZITT U 0DeZT T TTTTOOYZST TTTTOOTKS T T C00°ZTT T T0@*ZTT C 00° C C7C 0%0Rie TWd

o 00°sz 00°z! 00°1 00°2 00°s 0s°ss 05°sh 0s°z? 00°1 0o’ 0°06 = IHdg
‘00°02 00°12°° "T°00% 81" TO0'AI T TTUTDOSKZ T TODTAS T TTTOOTLETT TOOCCT U T QOYTTTUTQRt <t (007 w IHg -

e e . Br0De 0*Sh 0° 0°Sh= 0°06~ 0°04 0°Sh 0° ) 0°Gh= 0°06= = YiI3H4 O°le2
TzidewH/nie” Y ONADESIIVETEVIOS TIISYN7NIE TONADNTIYE"y» T T ) T
T T T T mnnm e S T i T T ST ST AV AV TANNOSONIYE T

000¢0S! 000°2s!t

. ooo*scl 000°921 000° 161 000 1¢1 000°061 000+¢91 000°+301 000°s¢! 000 2s1 000°0%1
7 000*R91 7 T 0004Z¥IT T T O00%ZST T T TQUOTOTT T T DBOYZZT T 000°0%T T T O0pUtYerc- 000°8S1 ~-g00*»ht -~ 000°DCH

oo - T T T T e e S e ¢ 930 YV IVO 3UNIVE IR 3T ITINTI0NYINL §00Td

0seé* s ALIAlSSINI 4004

000°061 000 TST |é0dd]§1|é§]§ﬂ§ljil§l -

E-23



0¢ 1e 0°* Sei o 1oLt Sepl 8°2¢S SZel0 ¢
o° Qe Q° 9ot 0 1*91 0°nt 9*9€S  hZe10 S
0* 10 o° zZ1 0 6°nl 1°ct o 1HhS €2elO b
e o o Y Y S 1) 0 TTTTTEeT OV T 9% et T TR0 LS ZZel0 €
0° 9 o 0 0* ) 1921 €°6CS 12ei0 2
- oo o o° o o TG 0° XY 41 67 €8T VIR WezZzeT T TTINeIOTTT T
[} [ 4 z H anNd %28 ¥0014d 00387V SdNVY QlONI yosev dW3l IWYN  *ON
B 3INO2 3802 INO2Z aNo2 ‘¥t BWYHI T ¥v0s A AT Vi04 Wwiol Tvm OY 300N
. . ... ... uw/ni® ‘iv3u 03fwoseY
. 10021 tecls XYY HA9K9 T T 90026 T SURGOTT Se{0TT 0589 T helel Ltlgbh T T wviol
T 1 e 0 oY TG T IvD ™71 BY2Z T OTEYRLT U9 T T T T OMVYH -
hes §e52 6 Se42 Lo9h hezs (1Y) Le¢s 0°Fhh 6222 Aiann
T - g Ty et £ Biemaniiy 1Y ZSnummnhty 14 § Rum 417 20 % T1veT TYZIY UYL T T TT8A019 T
2 9y 0 bes1 LSS 6'06h 1115 0* €*h0yL L°L09 $1008
0°2z 901 te (10 B A R A LY S 1 ) e L1 B 1 Y 1 "2'0s ; ndy
(YT T 0045 (XY Ce99 9'ull L*0S 1*1z seltl 8°C0s 4°9SH Sd0
oo o*8t s'28 4°01 ~ TTEv§z2 VLY UGS TT T TVEN T ety T T @c9lel ceewe T $§1d
9% o'kt 02 cett tesc L*s 8 £4s2 8°522 9°nlt 1HI3H
— aett Lo2n g TGN TSR TR TR YR TN T T T et eES TRNEIT T T T TS TA T T
ioLe { XX 23 8¢ Tegse2 4°S2Zh SecZé Z°08 o6 PEFTYX S LY ] ¥4 oNL!
» ¢ 2z N ONY" %38 T §00Td T TTOUIBIV T TEYWY T T COIINITTT ¥DSEY T TYWILT  TINYN CON
INoZ INOZ aNo2Z aNoZ ‘¥l INYHI ¥Y0s ¥vI0S IvioL Iviol 1Ivm Gy 300N
B R "1 VA F & NS 3 & 111021 | it
———— - - - YINIWNOYUTANT TIWRYIRLI " IRL "IU LEVWHNS
8°929 n*08t oo* 00* o0
al i 1 » Sn— - [+ ] B &' } SRR @ % b SRy & O Bt ] FE 21k B
e } _ : LIVINOD  HINWIZY z A X nk3 0110dvy
0°09 00w 0*8S2Z g*L8¢C »
- T TTTTTOYeeT T T OO T T DBYYIeT T pee2s T ¢ T -
0°09 0°0s 0°90¢ hobhi F
- St 11 | i “OCOS T OCSET T TTTNNGLL T TN o emTimoTs e : -
[ 4 [ 4 930 Zeeidsnys8  egp
—- - S 7§ ¥ § —§ATT M duIT dRvI ¥l —3INOZ —
_ (930} *S3TONY NOLLIYNITONT duY FTLA] ¥3nod FIA
T 086° = ALIALSSINI §0OOT4~ ~ T T TR VRRU w1 F B30) 3NALIVNIANII WOONI IOVYIAYVT T T T T
e [']: A4  § ® (9307 FVONV NAS .Jzﬂﬂ!amdﬂ.ﬂulll\.
. *ANIWNOYIANS NHIBWYNHI I ¥ NI Q3ivJ01 S§! 300W 9ONIGN3S Y NI nWa 071 odv S .
QUIANI 4JABMWVH lodv T |
.. . — . e e e R e - . .. L L}
»s  35V4 *NAS 930 €¢ INIVI4 MYNNT T CSigATVNY 1§34 1041 ‘2 usdiC T T T T Wt

E-24




S ) . *YAYO xnT4 G0N @311V130 wod 1NOLNI¥G 4¥M) 335 *uNIOd 3wl $N0IATNd 3HL SY 3WVS 3HL S1 unNIWNONIANI  nN3 0TT04Y
) ) ’ 1e020 CeCls %62 w989 T TTqe0le TEVREelT T TEVIO0T T TT9Y689 T weelbL  t*liged o wioy ’
i L* 209 [ L Y L Y X T 1Y R S A L 2 LY Y A AL T I ’ GyvH
. eSSz 4 ST t°%h h'Zg 8 LoLS 0° b 60222 LI
g hee e 09 &v T F X 41 % ..u,-‘;(u-_.~_.;.:|qq~m:s|s||i.-‘:.anm,oae.i::..!
2 99 o° 6§l L°SS 6%°06h €ese 0° €*80¢L L* (09 $4008,
0°2 9+01 te BEULE B 1 A A el TTreRlT  T4%H0) T*0s 7 U nay
el 0445 AT L1 L N AT 2] ,.lm.bm.- 1°12 se1lt 8°€c06 4°85n ) ~ SdoO
o°*el §°28 6°01 1 1X113 KA T2 16882 ~77Z€p  Te%e9 T Teteter ce998 T T T S84
N 9% st 0z geel e8¢ t*s ey C€*se 6°522 9nit IW3n
et Lezn T EE TRV T 0 [ AF14 L TONYE T T TURCRCE T T VNI T T T T T TEOS AT T T
_ (N €e952  8°¢  1+s8Z  &°SZh S°CZ6 Z°09 12062 6°LhLE osczc ONLI
» 3 2 1 OGNS 38 T 30074 TTTOAIVAY T HERYYTT TTGIINDTT TTTHOSOY T dWILTTTTTINYNTT CON T
. 3No2 3no2 INoZ anoZ ‘utt OWVHD avios ¥vl0s viol wiol 1va dv 300N
T T T IRR/NAE CYLVAN T UaIeyeseY T ¢ T T e e T -
o o ) T T T s e Y INIANONTANI VWWEIRT IR JU KUVHHNS ™~~~
. S 8e929 0°081 0o0°* 00°* 00*
: on T TdW3Y T T M3 T T ﬁ.»uu.u i o % b R 3 U TTUTNOTLVYI0T -
o o L B LOVINOD  HANWIZY 2 A x B nW3 07lodY
o . 0*0? 0°0h 0*esz LAYTT "
; TTT Tt T T peOeT T UUTTRY0R T T T CgeelIgTTTT oreIsT T o€ v T - T ) )
o ) 0°0? 0'0s 0*90) noohl 4
N - - Tt T T T/ |°¢°0|ql.! oqqmlfl leQC QQJﬂIlJ‘dNNInn T .ﬁ TTITmSsmss meme smeane memmess o2 coTImmen o momse s =
L o ) B o - 4 2 4 93a Zee)d/H/8  *ON
oo T ....l|z|u:~» TTEITl :u—b dW Il dRVITYIS TTAINOZ T - - Tt/
L ) B o o o .wuc.; STTIONY NOJLVYNITINI ux: dW¥ ¥3n0d dW¥
. 0%6°* = ALIAISSIWD »OOTVJ T T T et Rk T T30 3WNAVEIGWNIT 00 IITIOYEIAY o -
T T T T T T - T [1] Ak 4 - -uuc» K .GZ.(.IZ:M hzwtz.dﬁu’,zw T
*LNIWNONWIANI ¥3IBWYHD OJsW Y NI 034¥307 S1 3004 9NIGN3S Y NI nW3 0V0dY
————— - . - - - . - - R ——— — -—fte*et - -
- (¥H)
€9 39vd *NnS 930 €¢ *NIVI4 NYNNT  *SISATYNY AS¥) js0dl ‘2 183y Wl

E-25



odo*
000°*

000°
000°

000Q°*
000°*

i TOTTTTTITTT 29380 IneNT Y1VO SnOlA3gd  *3Wli SINL LY G31VGdn 4O O3IONYHD LON VIVO ONAOEONIYE
. : . .2Q2SN_LNdNI Y1YQ SNOIAING *IWIL SIML_ 4V 031Y0«Nn ¥0 GIONYHI LON V1VO 40014

000*
000°*

"000°
000 ¢

000°*
000°*

000°
000*

000°*
000°

ooo*
0o00*

’ T ooo* 7 oooe* Y. T: LR 1. 1 000° 000° 000° doos T To00v T 77T oo T T T T
B i 000°* oo00°* 00S°9#% 000°* k91 000°111  000°h9 000°hy 000°hsS 000 000°
000" 000" 000°* 181 000+2¢¢ 000 Lli¢ 000°Z9#n 000*928  000°Shl 000+ 000° )
e 000°* . 000°* 000°491 000°81Ig  0OO*whe ___0DO*14Lk 000°¢clg¢  ©OODO*£I1 000 000° )
0oQ* ooo* 000°Z¢!l 000* 642 000°*0s? 000142 00068 00096 000 000*
... . ooo* _oo0* 00S°h8_ 00Dt 000°'66é 000°hé 009°001 000*hS  000°* 000 L
000°* 000* 000°* ooo* 000°* 000° 000° " 006° 000 7T TTpoor " T
000" 0ocgQ* _000° ooo* 00p*  Ogoe  Ogo*  OO0O° 000 000°* o
L o ) i o o __*vivo 300N N33¥D§ YOS
L o e po1* 0z
: ; - oo 'y | T T T T T s e e e
) oot* et
T - B T+ I 2 R R .
) ) o o 001* 91
- N . ettt T - h - - ||°°— [ ] N |.|:|.|I.m| T - . T . - I N -
. oo1* wl
T T ) ) T T osTTm e T e .OOu_J [ - - Tt T
ool* 21
y R T+ ] K S ettt - "
) : T CooT T e T co m T e¥lyo 300N WN3IIYDS yvIOS
e - .. .o e e — L a 6T S R e ——
) oo1* 6
: ) B 1:1: L T ) ’
. ocer L
: o T T T oree T T e - - o
L o 0s5°* s
CT Tttt (ITH Y - T
o 009° €
R - ToTT o ommeeT T m-*. ~ Tt Tt Tt Tme o - -
Lo i S .. L A ! -
- o R o - ALTATIGEOSUY "ONTIVOY ~ ~ 77 777" e g gV Y106 01 AL IANT1dH0S8Y "ONTLVOD
e S e 0T s 530ON HIOIN RIIPIST JU wIGUNN Q0 0T % (14T HIO0TE WIIST
o o o ot = §300N LHD13W N33¥I§ 40 ¥3IBWNN oh*tl = (14) LIHOI3M N3I¥IS
. o owo.n ® NOLLYINAOW N33¥IS ¥YI0S ) oo*ce = (930) 3I9NY NOILYNWATOD WYY §Y70S
e *YLV¥Q N3I3Y¥OS uvI0S
T o T YTt om o mmmmem o m e YIEVAIN VIVO 0 4NN YLVO yIOWVHI JO iNlyd
- T YINIWNOBTANT S3UWVAD JsW ¥V NI 0IFIVI0T ST AWI OVVody  —— ~ 0T T o oTTTT T T )
o vy 3OV ST T "7 T eNps 930 €€ NIV z«z:J YSUSATYNY Ls3i 450di *Z 4§3L . o o

E-26



. o°* i 0° o1 s z2*01 6°1 0° 1ot Sl ee2cs SZe10 ¢
o° 0° o* 9°1 c€*1 0°01 z*1 0° 1e9t O*nt 9°9€s hZet0 S
B o 0 1 0o°* RN LI Y L YO LI LA e°hl 1°¢1 (LR NY ] €Zel0 »
0° 0° o* gy 6°h €*s¢c e o° T 99y 6°1n 8*LLS ZZe10 ¢
. o* 9e o* 0 o't 1°z1 9° 9% €e5¢ L°92 L4209 12zel00 2
o* 0 o o ot ceccl € o BT I LT B LY 72 R A T R
b Y 14 1 ON® %28  ¥0014 00381Y . s4duvl aldNI yOS8Y dW3L IRYN  CON
aNoz INoz 3INoZ anoZ LA BNVYHD AL yv10s aviol viol 1vm Oy 300N
. . .. ......WW/nle ‘lv3W O38¥OSeY e e e . . .
Tep2t CocCls (XY K909 T 9%024 E3RGBTT T §4Y02 T T pdZne T s*Zhse  C'ecls aviod i
’ g (09 0° QST T T TR T T TTedg KXY 9°9n - QUYH -
) hes Se52 6° 0.2 L9 noZs 89 LoLS 0°%h4 12X 11 alewn
8 "o B L L) D 'SR Y] Zv¢e (3L} $°Z TR ﬂm 86 T T T TSA0Y9
z* 99 0° 6°s1 L°SS 6°06h (4 1+ S €oo8y eone §$1008
0*2 90! e het WL 156 1T T tentT T 6*s01 T noy
XX T 0065 €L Ce90 'l L*0S 1°12 S5 8°€C06 6°8sh $Sd0
o°81l 528 6°01 S66ZZ  TTTrcedl T T TRSTT TTER T T é%e9 T ecYIgl C9ee §81d -
) 9% 0*ht 0°z coct 1°8¢ s 99 €252 6°522 9'nl UL
gl L*Zh € T TevET T T a2 g%62 L LT Rt LY 1% 2L ¥ ¥ 2 [ 1 3 ¥ S
tosh £e9%2Z 8¢ tes92 8°S2n segZé Ze0% S*iin 9°hILn S*LEn? oW1t _
[} [4 4 I T AN 38" 3004 T 0030V T TSyw¥T T QIOND 7 TBOS®VY T TdW3IL T TIWYN  PON
INoZ INO2Z aNoz 3INO2Z yet BNVHI av0s ¥vI0s w04 VoL 1vym Qv 300N
T T T an/nle *ivVIWT038§0seY m oo e T ) -
—r T ) T VINIWNOUTANT IVRYIAL IR 30 A8VHRNS
L . ) e*9z? Qe081 00° 00° 00°*
T3 T 13 [ B ¥ | R UV} T TRTTTT T TTTTTNeddvaoy T
R . e 4IVINODD HANWIZY i A X L nWd 01l0dy
] N i 0°09 0°0Wn 0°8s2 0°48¢ W o
R L1 T Juy 17T A L1 3 [ LY |4 T S
o 0°09 0°0s 0°901 o6nt F4
- Tt T T T T - .IO.-do.ill.l‘ xlo ﬂOiﬁl.l:..!lGo.ﬂNﬂllll-dO..NNil - —: ST T T ST s mesmeenmen T T e
4 930 ZeelidsHs8  GON
e e . - C e e eee— e .il:._w..uo Jwaﬂ[liluw..dlll!llmnwuluﬂcjwull&zddl o
) (930) ‘s3T9NY NOILYNITINI dWYI dWYI ¥3m0d dHYY
I QS6* @ ALIALSSIMY wood T T T U TTTTUTZEYRaRt ® U3 8347 38AIVEIGHIL MO0 VI TISVEIAY T o T -
Tt T mmm o w ot e 00°%¢c s (930) 319NY NNS INJWNOWTANT
. *IN3WNNONIANZ H3OWYHD JsH Y NI Q34¥J07 S1 3G0W OSNION3S Y NI nW3 0Y10dY
ST I mn T STT s Snmomamos e mmreessomememees NEBoOL -
) . e . ; e - . v e .. ... ... - La)
$9 39v4 NAS 930 €¢ *NIVId YNNI PSiSATVNY L53) 1S0d1 *Z 183} AWl

E-27



syi1v0 xn14 1IY00N G311V130 y0d LNOLNING LVHL 338 °*iN10d Jwli Snoladyd IML SY 3In¥s 3IHy ST yn3knNpyiaNd w3 01704V

lenZi ceCls (A X4 heone 9026 S*'hs501 §*L02 heZnb §°2Zhs8 €rects avyos
Fa (9 o° 0 9°s te ol 1oy hezz S*he 9°9n QuYH
h*S §e62 6° G L2 L°9%h heZS 89 (LS 0°%hb 6%222 18N
e nee te 0°*9 AN AR ¥4 Tt T TRz '8t s'es SADTD
2 99 0 6°S1 L°SS 6°06h €8t Selh [ 'Y: ¥ [*6n9 §4008
De2 90!} [ hel [ARN! t*e (2 tept 6°H01 Z°'0s ndy
hege [ 1] €L €99 °nll L°0S 1°12 sl 8°cDs 4°96n Sd0
0e*gl SeZ8 6°01 §*S2z2¢ 28t 12652 Z°Ch 6°89 geelct €998 SSTd
X [EXB] 02 €ecl 1°8¢ L*S 89 Ces2 6°S22 9'miy ICREL
AN N L*°Zh €* 9s btz 8462 hth 9°98 L3814y L Ad S ¥4 YOSIA
1esn €992 8*¢ o582 6°S2Zh gegZé ZeQe Seile g2h22Zhn S*LChe N}l
h € 2 i OND xD8 ¥0014 00381Y SdWy gIdNI ¥OSBY dw3l INYN  °*ON
3INO2Z 3INOZ INOZ 3INOZ *ycl INVHD ¥¥0s ¥v¥l0% Ivi0d avi01 1ve Ov 300N

¥H/NLIE *LVIH 038ByO0SHEY

i - ’ CIN3WNONIAND T¥Yny3IML 3HL 40 AYYWWNS

8929 0°091 oo’ oo0°* oo*
T B {930) (14 t14) t13) ND] VOO0
ADVAINOD :»Pm-n< r S A X nWw3 0110dY
0°09 0°0h 0°9S52 0*¢8¢ "
o*o0v 0°09 0*91¢ 0°82S <
0°09 0'0s 0°901 hobhl b4
0*09 o*os 0°s&¢ 1°824¢ 1
< z . 1 4 930 Zeeld/Hs8  0QN
31 ¥3li w3l dW3L T dWY u3d 3INDZ
© {930) *S3T9NY NOILYNIIIN] gw¥? WY ¥3NM04d A
A}
0S6°* = ALIAISSIWN3 MOOOJ Z6%hnl ® (4 930) 3I¥NAV¥IGWIL H00T4 IDYHIAY
- TTTT ot T T s meem e e e W Y30 FIMNY ONAS T T 7 T EN3WNDETAND

*INIWNONIANT d3EGWYHI JgH ¥ NI Q31vD01 S1 300W ONION3E Y NI nwW3 0704V
: Tt §96°91
{¥H)

ne  39vd *NNS 930 €€ *NIVIg BYNNY  °SISAIVYNY Ls3) 1s0dl *2 1S3 Wil

E-28




*AaSN TLIANITVAVE SN0TAING  *3NlL SIML LV 031v0dn ¥O Q3DNVNI LON VIVO §i67

*03SN indnl v Y0 m:o_>uug *3nly sing »q ou»«oa: YO 039NYND LON VAVQ oz:oxuxu-m
*03Sn LNdNI VAIVO SNOIA3¥d °*3WIL SIHL LY 031V0dN 80 OIONYHI L1ON ViV0 400V
....... i . _boo* 000°* .. . eeo* 000 oopu..,;siz,bon. L 000°* 000°* 000°* 000°*
000° 000° 000°* 000+ 000° 000°¢ T TTe00 T 7T 0008 T T T TTT000 T 0008
e 000°* _000°* 000° .. 690  po0* 000°* 000° 000° 000° _000°
oco* 000°* 00S°9h 000°h91 0p0°1ll T 000*ke T T0DO*hz T T 000'hs T o007 " "000°
e o, _GOO*  000°* .000°*181  000°%i¢ 000°Zh 000°* % 000°8¢¢ 000°Swh1 oo0o° 000°*
ooQ* 000° 000°¢9i ~  000°®92Z Qoo 600 000%057 0060421 000" 000°
B 000° ~ ooo* 000°2,1 000¢062 000°29 000 hs 000°se 000¢ 9, 000° 000°
ooo* 000+ 00S*h@ =~ " 000°c€t ~ TOQ0*es T O00Chs T 009°001 T 00O0enS odo* ‘000" )
U 1 ] At - _ooo* goo* 00O 0o0*  000° 000 , _000* ooo* ___ _oog°
o0o0* 000° 000¢ 000° 0o00° B 1 L+ 2T+ L 1+ i L 1 + 1 ‘000° o
Tt Tt e T T e B SYIVO 300N NIIYd8 §vIes
- e R AT e
e o ) o ) oote 'y
e ~60T T — — . e e e+ ene e
— M — 001° 3] —_
(7] ] 1
e e _ ) ) o0t [ 1]
T Tt T niy.(.l.I.I.II.».Ifl.]lloed.cili.: cT .A...f.—lx).lllixll TTTTTTUETIAT T e s st o S S s tmemmem Ty S o e -
———e 2 . e 001° c1 .
— e 0T pa e e e e e e e
R, e L 001 °* "
o . , o *Vivo 300N N33¥OS NVIOS
T - “ 8 A ..sl:........l..,.., N U R A I T .....s.".aqavb..e..:...ﬂq._u | IR . .
e _ 001° 6
I e e e A g T e e R
e R . D [+ 14 4 I3
- otee— 5 - U
e N L 0ss* S
oSh? 13
) ] i ] 3 e 009° <
5Tev : e e e e = e e v e e e e = v e e ——— e e
L o e (TY L 1

ALTATIdu089Y ORIV~

T T e e e e e T S 300N HIO TN NIy 0¥ RN DY OT ——m- T NIO TN NI Iyds —
Ol = S300N LH9I3H NIIYIS 4O HIUWAN ob°cl = (14) 1HSI3N N33UIS

TSNV UVI0S "0l AT TATIJUUSBY ™ ONT [Y0O ™

e o :'z:!mmmﬁrl,u;no_»<4:oo: N33WIS ¥YI0S§ 00°tt ® $930) 319NV NOLLYNWNTO0D 4WYI ¥Y¥I0s
*ViVQ N3IJUDS yYI0S§
...... T ) o o - Y3ILYQdn VIVO WOTLNGNT YAIVQTHIBWYHI 40 INIud T
YINIWNOUTANT QyIBWVHD JSW Y NI 0IIVI0OY §1 nAWRI 01Vaav— — .

st 39vg TENNS 530 €£f 'NIvIa NYNAY  CSISATYNY 163 15041 42 1s3l

E-29



zeol

o e 0° S*1 6 6°1 0 KVE] Sent g°2¢s ‘szel0 9
o _ 0 0 o* .80 f*1_ . 0*ol__ Z2*V o 1°91 0} 9°8€S _ hZelD S
0° e o* 21 9°t FEYY 9 Q° 6°nt 1s¢ch w'ihS  €Zel0 h
0* o* o° S 6% h ces¢t te 0 994 6%1n 8%LLs 2Zet0 €
0* 9 o° 0* e°c (*21 9e 9% €*s¢ L*92 (209 1Zet0 2
o° 0 0* o o ceeet € 0 €551 LANY S 9229 Tie10 !
- " € 2 t OND e ¥00714 00387y S4wv? "0193N) ¥0S8Y dW3l 3WyN  *ON
o 3n02 3N0Z _ 3NoZ _ 3Noz ‘¥l BWVHD  MY¥Yl0S  uYl0S vi04 aviou 1ivm Qv 300N
¥H/Nn18 ‘Av3IM  038y0sey T T T T T e m e e e T
o TenZt €ecls (S¥Y4 heohY  9°0Z4_  9°wGBI  §0¢0Z 9442  cel1z9 hoCZSH Ivi0L
L L9 o° O 9°'s 1*otl te! AR A 43 8's2 QuvH
hes Ge§2 6 se L2 (*9h heZs T 8y 24 6222 hes91 R EE-TT)!
8 nee i 0°*9 8% 11 BEAL £*n 82z 1*811 5486 SAGTY
2 99 0° T6%8Y TTL'sS T T 4%06k  TTEYBE T T sely €684 14609 $1008
0°2 9e01 1e hey (ARY! 1% het 0° 6°Sh 1%9¢ noy
(XX} 4 0445 CoL 7 TTE099TTTTT @R TUTTTTIVDS T TTTHNEZTT s T T T ivTsn 9% e T Sdo
oesl 528 6°01 522 ze9¢!l 1%s52 Z°th 2 8°hh01 918 $§1d
L AT IR o2 €€t 19g¢ 4°s 8°%9 91 £°421 o0t1s SRk o
el L°2n c* 9g neZe 8°62 e 8%h 9°95 et HOS 1A pe
1%%hn €e9s52 8¢ leg@2 6°sZh  TgegZe z*09" 9041 ge0zze S*9812 9W1l w
) [ € 4 | aND 2@ ¥0074 00389V Sdnwvl 01IN1 ¥OS8Y dW3} 3NYN  *ON
T INo2 3INOZ 3Noz T TTINOZ T T BLE'LR BRYHY ™ " yV1ios “§VI0S T avi0L WVi01T  TTve 0¥ 300N
. YH/N18 ‘LlV3IW  G38y0SAY
X *INIWUNCYIANT TYNy3ML 3KL 40 ANYWWNS
oo ; TTTT T U TTTEYRZYTT T 00RO T TTTadY T T Dor oo e
dW3L to3q) t1d) t1d) t1d) NO11%¥207
. LIVINOD HINWTZY 71 : A X AW3 07704V
T o009 TUTT0'0R T T 0Yesz T odsLee v
e e L 0°0¢9 0°09 o*ei¢ 0°82s ¢
. T T e e s e oY ovos 0*907 BRIy T T T s e e
. 0*D9 0°*0% 0*Se¢ 1°84¢ 1
4 TTTRTTT T TTNTTTTTITTTSTO3Q T 2eeidsn/8 0N
3y a3l ¥3lL dn3y dWY ¥3d 3NO2
o (930) *S3TONY NOTLYNITIONT "gW¥Y ~ """ du¥ T "7 4304 LAl
) ) 056° s ALIAISSIW3 40014 Zowhl ® (4 930) 3Junivyidwiy ¥OO0T4 3IOVYIAY
e e el S22 S amm SR TR SRR _.. -
» 00*s¢e ® (930) 319NY NNS IN3NNOYIANI
T T T T T AN INN O VAN T W3RNV T O8NV ONT U3TVI0Y ST J00W BNTUNIT VNI T AWI 0YTo IV
- . _ 994°91
. e e e e e e e oL . (M) .
T T e 1) I *NNnS 930 €¢ 'NIVId HYNNT  *SIGATYNY ig3L 4S04I *Z 1S3 A ulL
T
. !




*Y1¥Q Xn734 YQON 03117130 804 LNOLNIYG AVHI 335 °*INIOd 3Wli SNOLA3Hd WL SY 3WVs 3HI s AINIWNONIANT  nW3 07704V

- trezt Cofls w62 »e9h?  9°0Z¢ SeesOl _ §040Z 9042z erdize  etezsy o viod .
. L L9 0° 0 9°s teot 1eg Lol 8°2c 8°s2 QyvH
hes $°62 6 L1 L'9h bo2s 89 e 80222 hee9t T1enn
8 LA L 049 611 zecz € 8*2 1*en -1 SA0TY
e 98 G* 6°st ¢*ss e*oer  Ce8E S*lh €684 15609 $1008
- . 0°2 ALY R 1 b1t 1% wel o 6°Sh 1v9¢ nd>u
heez 0465 (Y] €99 9nit I908 ISVT T T T rrIseTT  eest T T T T §¢0 T T
0%l seze 4°01 s*s22 LA T3} 12682 TeCh 2 6°hh0! LANAY] S61d
*°6 okl 0°2 € c 1v8¢ tes’ 99 901 €2t 0%1s 1WT3H
811 Lo € "5 ne2e 80482 e L ) 9°951 e ict yoSIA
toLn €952 LA 1+g82 ST L 11T R A1 - R A1 V2 8°022¢  S*9412 oNLI
- b € e 1 __ON9 xJe® ¥0014 00397V SdW¥? aldnI yosey dn3y 3NYN  *ON
N0z N0z aNoZ TINGZ T TTTOEVITTUTUERYND T TYYI0E T TEVI0STT T TTIvM0LT TVios! TIve 0¥ 300N T
¥H/NLE *LlViW 038y0SEY i
- *LINIWNOYIANI TVYWH3HL 3HI J0 ANVYMWKWNS
T i " - ot/ -.l.IGu.onO.MO O..|OO!— OG.!‘I.(|..§°°.».I....I|£ 00~ T T T T T v e "
dW3l (930) (14) tad) (1d) NOILYD0Y
1OVINOD  WinWlZY ] A X AWl 07170dY
) T T gee9 T 00w " peesz 0% (8¢ " - .
—_ . .. e 0*09 0°09 0°91i¢ 0°82S £
0" o9 0Y0S “ovval L3E 17 SR 4 - ST T e e
—_ ) 0°0¢ 0°0$ 0°5é¢ 1°8¢¢ t
€7 B S B "T47D30 ° Teeld/W/E *ON T
.- L LERD ¥311 ¥ PTER dWYY ¥3d4  3NO2
(930)" *SIIONY NOTIVYNIIIND oWVY dnv¥1 RCELLY duvn
SR 0Sé* & ALIAISSIWI 40074  zge*phl = (4 2300 3UNLYHIYWIL HOOTS IDVHIAY
—— . L o ) 00*te = (933) 3IBNY NNS AN3WNOBIANI
R T TTTOTITTITT T e UNIWNGYUIANT TEBENYHI T OEWN T T Y NT UIIVI0OT ST TIYOW  UNIUNIVT Y NTTTWI 0VI0dY U
b4%9]
- ot o oot N (YM) N
— s8 3ovg ~ "NNS 930 €c *NiVIg ¥YNNT *SISATYNY Usdy 15041 ‘2 1s3L INlL

E-31



oodo*
000"
(Sl
0do°*
ogo*
o0Qo*
ogo*
00D
aoQ*
000

98

Q38N LndNl VYIVYO SNOLA3Yd *3Wly SIML LY Q3.YAdn MO GIONVYHI LJON VLIYQ ONNOYDAOYY

*G3Sn LNdNI vivd SNOIA3Nd °*3WIL SIHL LY G31v0dN ¥0 G3BNYH) LON vivd 80074

000* 000* 000° 000°* 000+ 000°* 000+ 060° 000°
000°* 000* 000° coo* 000°¢ 000¢ ooo* 000* 000°
000 000" 000° 000°* 000 000°* 000 000°* 000°
000¢ 005*94 000*n9 1 000° 11 000+ he 000°%hy 000°*hS 000°* 000°
000" 00018}t __000e2¢c _ __0pg°sle__ _000%29y ___ 000%9:.€ . D0O0Q*sw! ~ 000° _  o000° -
1. 000° 69! 000°g81¢ 000 phe 000 sh 000%¢g\¢ 000 211 000° 000°
000 000°z¢1 000°%662 0p0°*0s2. 000° 142 000°s8 000° 96 000°* 000°
ooo* 0DS°*h@ p00ect co0°*Bé 000w 0090014 000¢hS oo0o0* 000°*
000" 000* obo*  _ ooo0* .. _6o0*  ppO* i 000" 000
000" 000° 000° coo* Q00°¢ 000" - o 000° 000°*
T ’ —rr TUTTTTTTTTT T T T T T e wive 300N N33¥DS wvo0s
i T e oz
R L L .
o01° et T
L 001° 3
- "o o T - °d|—|. Q— T T et T meoTT o ™ T - -
001°* st
POl [
) oo’ €1
ool I 2 B ’ )
UL L L
) e ____*vivQ 3Q0N N3J¥J§ yvios
oot ot
T ) o011 T T T - T oo i )
. e goo*t 8
T oﬂﬂ. ||||M.l T T T L T St T : N
o . o¥st 9
omﬂo m - - - Tt t Tt ot o
IR -1 | SN, L .
009¢ £ - T Tt e m e )
o s19° 2
Oh2* 1 T T oo T
. e . hilAlidwos®Y oNljivOd *SdWYT ¥VI0S O AL1A114¥OSBY ON1LIVOD
) 01 = S3GON  Wi0Im N3II¥IS 40 MIBWNN 00°01 = (14) MH10lm N33¥IS
o 01" = §300N FHOTIH NIIGISTJ0HIAGMAN =~ ~ ° ~ ond¢l ~ ~“» (14) AWMOI3W N3I3¥d§ -
000°*T "™ NOTIVIAQDW NITWIE yVIoS GOYET ™ toI0YIVONY TNOTTYNNATOI INYY YIS
- Tt weenees TS s em s eescom s gy [ WOTNIIYOS NVIOS T
R o _ *34Y0dn YiVO ¥O JNGNI VIVQ ¥3IBWYHI 40 INIud
e . M4N3WNOWIANI  ¥3BWYHI  JSW ¥ NI Q3LYI01 1 NW3 0104V . . e e
Y *NnS 530 €C *NIVI4 ¥VYNNT "SISAIYNY 1§31 15041 *Z 1§31

E-32



0Se

LB 39vd

0
o.
0°
°o
o-
o.

3No2

Tenlt

g
LA
g
Z
0e2
h*82
0°*g}
LAX
el
Tetn

3NO2

SANIWNONIAND * yIQWYRI TI6W Ty NI OXIVIEY ST TIOON T SNTONIT TV N1 TAWI T6116EY

1e
(L)
e
o*
Qe
[+R)

3IN0Z

€ecls

L9
SeS2Z
hte
9e9
9+01
0*6S
Se2¢
okt
(o2
€952

ELT ¥4

= ALIAISSI®3 »0OOJ

8¢

3Noz

193Q)

se 1 6t

e e e e BOCEE

8°2¢s SZel0 9
9°8¢Cs hZelO S
(AR Y] €2e10 »
CAN¥3] Z2e10 €
L*209 1Zel0 2
90229 W1et0 |
dW 3y ANYN  *ON
Qv Qv 300N
Mvy01
[ L]
A1ewn
SA0TD
Si008
313 ]
Sd0
S§1d
13
¥yosiA 9
oW}l |
IR DY 3WYN  *ON )
Tvm Oy 300N

*INIWNOYIANI T¥WY3IHL 3INL JO AYVYWWNS

s (530} MJ024 NNS

201 61 o° 1° 41 S°hi
91 €'t . _o0°0! 2el 0° 1°91 0°hi
21 9°*1 L*e 9° 0° 6°nl 1°¢1
Se1 6% [ 2] S te o 99 6°%1n
0 e°¢ 1e 2y 9 96 €*s¢ (*9e
0 0* ceecd €' 0° €*ss1 (AN
1 ONS %28 80014 0038V Sdwv QlOoNI ¥0SOY
_.o3NOZ _ w1 8WYWI  ¥¥los _ wvios wioy avioL_
¥H/NLO ‘LvaW 0383058V
ho9ne _9°026 _ S'hS8B! Ss* .02 heZne S°Zhse greclts
0 9°s 1°04 1°1 w22 S°h¢ 949h
S L2 L9 heZs e*e LoLs 0*9nn 6°222
0°*9 6°11 €2 € 82 2*81 s*'8s
6°S1 LSS T T 6*08n T CYBC T T Seim €*68¢ 1°609
bl Attt teg hel toepl [SE.1 1] z°0s
C*99 ToeVellU T 208 T TTHYIEZ T st 8°C0e 4%854
5522 Tt 10652 Z°Ch 6489 g*9lci €988
€oct 148¢ lL*g 8*9 €*s2 6°522 9'nll
95 ezt 962 beh 9498 114> 90¢c12
legg? '11 §°CZe 2008 selly 8'h22n StLEnl
1 OND xD8 ¥0074 00387V SdWY1 Cl1ON} ¥oS8v
3INO2 ‘¥t 8wYNd T y¥V¥I0s ¥Yl0s Wwvioy vi04L
¥H/N18 *LlviN  Q38y0S8Y
A A 7 £ 2 LY T-1 SR ¢ T A 1: L] 00° C
duii (930) (i dy (14) (14}
LIVINDD HIAWTZY b4 A X
T 0009 T T T o0 T ovesZ 0rL0¢ 'y
0°*09 0‘0¢ 0°9i¢ 0*82ZS €
i T OT00 T T oS T o000 T TR T T
0°09 0°0s 0°sé¢ 1294 ]
£ ) TETT T TTTTT37930 7 T Zeeid/nsB toON
w3y 8311 ¥3ly dW3i dWYY ¥3d INOZ
YS3IONY NOLLIYNIIOND gV dWVY "¥3wnod dHY
Z6°hhl = (3d 930) IJUNLVYN¥IIWIL HOOT4 3DVH3IAY

NOI4vI0Y
AWl 07 ady

"NnS 530 £ ‘NIVId BYNAT  ‘SISATYNY Ls3y 1S0d1 *Z 453y



*¥1v¥Q xnT4 YUON 0311V13Q n04 ANOANIY¥d LYWL 33§  °INIOd 3wli Sn0la3yd 3HL SY 3Wvs 3H] SI IN3IWNONIANI

tenZl €ecis hoel neIne 9°0Z6 S°hSel
i.
L L9 a°* [ R 9°s t*01
h'S §°62 6 € (2 L*9n he2s
8 "6 1 09 S A b Al ¥4
Z 99 0° 6°S1 L*ss 8°06h
Q2 9401 1 bt pelt 1*e
hegl 0°*6S €°¢ €99 (AN BRI " L*0S
o*gl G528 601 50522 etecLt 12452
AL o*hl o2 [ 1°9¢€ i*s
gett Ax4] [ 9°sg h*2€ - AN Y4
Totn ce9g2 8¢ leg8? 6'SZh g0g26
[ € 4 1 GND I8 ¥0014
INOZ INO02 3INO2 3NOZ syl BWYHD

§*L02

1*1
g9
€
g8t
net
1912
2°Ch
8°9
"oh
2409
0a3eqy
¥v0s

UH/NLE ‘LY3IH  QG3ByoOSAY

AL X4 ) o*081 o0°*
dW3d (930) (14)
1IVLINOD HinwW]izy b4
0*09 0°0h- 0*es2
0°0¢ 0°09 0*91¢
0*09 "TDv0S “Tp*eotr ¢
0°0¢9 0*0s 0°Sét
€ 4 1 4 930
4314 4311 8314 dWil

(530) *S3TONY NOILVYNIIINT oWV

0S6°* = ALIAISSIW3 n0074 Zo*hhl s (4 930)

*IN3WNON¥IANI HIBWYHI JsW ¥V N1 031Y207 $1- -300% ONIONIE - —¥ N1 Nu3-071%04dY

dW¥Y

3ANAVYIINIL H00T4 IDVYIAY

00°t¢ L]

€8s

LAR 1)

6°222

s*es

1°609

240s

6°86hH

€*9p98

(AR DD

9°€12

S*LEhe

¥0S8Y dW3)
Iviod lva Qv

nk3 071104

vioL

QuvH
1184n
SA0TY
si1008
noy
Sdo
$S7d
1WI3H
¥0SiA
9W1L1
3HYN *ON
300N

SINIWNONIANI TVANIHL 3HL 40 A3VWWNS

heZh8 S°ZhsB
hezz S°hi
L*LS O0°%hh
8z z'ety
S*1n €*66¢
tenl 6°hO1
Setit 8°€0s
6°89 g*9lct
€25 e°522
998 heBEC
Selln 8°hZZh
SdWV1 GIONI
¥v0S vioy
og*
(14)
A

0°* (8¢ [
0°*82Zs €
[AXYD) 4
1*8L¢ t
Zeeldsns8  cON
dWY1 y3d INO2
¥3M0d dHY

(9530) 395NV NNS

96 35Y4 *NNS 930 €¢ *NIVI4 ¥YNATY  *Slgh YNy 1§35 15041 2 1534

00
ta
X

.

4)

4

Nol1v2017
NW3 0770dY

N3IWNON1ANI

060° (1
(M)
ELR N

E-34



*Q35N 1ndNI YiIYQ sNO
) C T T Ya3sn undNl vava snolAdud  Canid

000°

000¢ 000°*

000° 000° 000¢ 000°*

IA3ud  *3Wli SIWL LY 034VQun 80 039NYHD LON YLIVA ONNOYONIVE

*3WlL SINL LY 031Y0dn Ho G3ONYHD 1ON Vi¥Q ¥009Y4

ooo°* 000° 000°

o 000°* 000°* 000°* 000 ooo* T 000 ooco* ~  ooo* 000* 000°
S 0oo* 000°* 000° 000°* 000° _ _ 000* o000 000° 000°* 000°*
000°* 000°* 00S5°9» 000091 000°111 000¢h9 ~ ~ 000°h¢ 000¢ kS o00°* 00o*
e 000* 000° 000*181  000*9ic_  000°Zh 000%9h 000°*9¢¢ 000°ght 000° 000°*
000° 000°¢ 000*6e1 000+ h52 000°* T 700609 T 000°0SZ 0004117 T @O0 7T go@e T T T
i 000° ooo* 000°2¢1 000062 000°*29 000¢»S 000°s8 000496 ooo* 000°*
000" 000* ouS*he 000°¢cc1 000°*86 000604 009°001 000¢hsS 000 000°
——— e . ooo* coo* ooo0* 000* B 0o0* 000°* 0go0° 000 000°* oo0o0°
ooo* ogo* 600°* 0o 77 T Woo* 70004 T Goa* 7 "Tooo* ooo* ooo°*
Tt -oTmoetTT T TTTTTTTT T T T T T T sylvw@ 3QON N3I3NOS ¥vlos 7
T A 1 ) R Y &
e . e gote Y]
ooT* CE| T e s T ’ T
. . e oo1° L
601 T — - e e e e e ..
i oot st
) o 001 'Y ;
I 001 (]
T T T T osTrem o om oo1°* ° . N.— TeTTTTTT T TmT T oo e - - - -
. ) ) o ool "
o *Yivg 300N N33Y¥IS yYI0S
....... oot o1
- mmm s i n e e gy e g e e it e et e ce e e e e
— L . o _ 000°1 ]
I OﬂﬁJI f 4 B T T T T T T T T T T T T T T T e e
. ) ) L ois* ’
T T T pgse T T T T T T T T oo - ) -
R ) e 0Sh* o
.l,i.flx.lo:c.cd!i TTTTTTRRTTTTT T it m o T rmmT e e o T e e e T
o ) ) e St9e z
Th2? - —_— — e e
o ) e e Ad1Al4oN0S8Y ONILYOD *SINYT AYTIOS 04 ALIAJ JWOSBY ONJLYOD
o o ) 01 = §300N #H101a N33¥IS 40 ¥IBWNN oo*ot ® (14) H1O0lm N33WIS
- TUTTUTTTTOUTT T e Tg3UNTARDTIRTNIINIS TI0CWINKAN T T TTT UORSET T e TTI14) LK9T3M N33NOS
o oo N VOOTT = NOTLYINOOW-NIIYIS yYI0S DO*ET "3 (9301 ITIONV " NOTLYNWATNDD WYY yvilos —
oot o T T mmeees s - *Y1V0 N3I3IBIS HVIOST
o e ®3LY0dNn YIVO ¥O0 LNdND YLIVQE Y3IOWYHI 40 sNINd
e ) o e *aA34NOYIANI  N3IEWYHD JsW ¥ NI 031Y301 s1  AW3 01704V
. 4s 39v4 L NS 930 €€ NIV ¥YNAT  CSISATYNY Lg3L 15041 2 1S3}

E-35



® ALIALISSINI ¥004

o* e o* s 6 z'0tl 61 0 el S*nl 8°2€S  Szel0 9
o* 0+ 0* 9°l  _€°t____@e0f _ _2*'t _ ©° tevt 0°nt 9°8¢€s hZelO S
0°* P 0* 2! 91 O 9 o 6°0i T TTTTHegy T TR ns T T gRelo b T
0° 0 o* S 6%h €*s¢ 1o 0° 9°9n 6% 1 geLLS 2zel0 ¢
0° 9 o* o B°¢ tez1 9 9% €es¢ L°92 L*209 12el0 2
0° 0¢ o° 0° o* cecel €on 0¢ €561 LANS! 92229 11el0 1
® < b4 1 aN9 XJe ¥0014 00389V SaNYI GlaNI H0S8Y dn3i 3WYN  °ON
ELT.} anoz 3NOZ  _3Noz ‘utl  OWYMD__ w¥los _ ®v¥los  Ivioy viol Jve 0¥ 3d0N
¥H/nie Yivin 038yosev o i e e

Ten2t c€etis "6z Pe9n9  9°0Z6  S°wS81 50407 9022 €119 hiCZSh wi01
L L9 o* o 9°s 1e01 1*1 L1 8°2¢ 8°52 QuVYH

®S S'52 6° s L2 L°Oh hr28 89 Z°h %222 he b9t 118uWN
e° neé 1M 09 6'1i FEX ¥ 4 €*n €'z 1eoty s*gg SA0TY

2 99 0°* 6°sl £*8S 77 T804 TTCEECTT sl T gre8e 1%6h9 s1008
0°2 901 e wel n*il 1°s nt a° 6°Sh Te9¢ noy
w82 045 €y TUEeRY T TeeRITTT TR0 T T e T T T T Lezsy 9Lt T T sd0
o°sl S*28 6°01 522 zeeLl 1*482 2eCh 2 6°hh01 9°L18 $57d
9 0'ht 0°*2 cect 1'9¢ L°s 8¢ 94} €Lt 016 1WI3M
g1 Lo € 95 ezt 042 e CLxY 9°9s1 CER TS| ¥OS1A
Teeh £e9s2 8L 1egg2 6*6Zh T TgEigZe T zeD® T T 9e0s1  groOZz2C Se9412 T 9Nyl

" 3 4 1 OND XD@ ¥0014 00381Y SdNYI aloNl H0SQV du3ll INYN  *ON
Noz 3N0Z 3noz INOZT T e T TTTARYMYT T gVlos T TavloesT T 1oy Wips © TIVTOV 300N T

¥H/n1e ‘iv3n  G38yoseY

CINIWNONIANT TVYny3KL 3HL 40 LA¥YWWNS

T T T T UTIUITIGeRR TTITTTOVGEY T 06 T Upes T T et T T T T e e T
dN31 (930) (1 4) (314) (3d) NO14iVI01
LJVINOD Minwizy 2 7 A x ’ nk3 0170dY
0°09 008 77T prtesz T To*esf b
0°09 0°0" 0°elc 0°62s 3
: T T 0°09 0°0s “0%901 CRCXE] TRTTTT T T o T e e e
0°09 0°0S 0°S6¢ 1°844 1
e T T TTTTTTTTTN T T8930 7 T ZeeLdsnse coN
¥ily ¥31l ¥aly dW3L dW¥Y §agd anoz
t930) *SIVONV NGTLYNITINT WYY T 7 " Tgu¥1 ™ 7 T y3m0d FULA I }

Nm.:t- s (4 930} 3¥NLVY¥IdWIL H0OT4 IDVYIAY

oo0*c¢ ® (930} 319NV NNS INIWNOYIANS

SANIWNOYIANI "UIGWVHI J6W TV RTUI(VION ST  IF00W ONITONI®  V NI AN3 U104V ’

oot°st
o oot T T T T LERY
*NNS 930 €€ NIV NYNNT  *SISAIVYNY LS3) 1S0dl ‘T 4S3L awti

E-36



ot TooT o mrmmm e T TTTTIT T T T TS Q34 IA0IY) vAVE 3ML 304 03 Vy3n3D N33O SYH 3114 40 ONI 3AgVL
T T T T T T T T ey we Xn4 1Y00N 0371V 130 pod LNOLININd 4VNL 335 CiNIOd W14 SnOIATyd 3HL SY INYS INITET INIWNOWTANITTAND T0110dY T T
i L .. 1emZl gegls  b*6Z  h°9e9 9°026 SehSOl_ §4402 9°¢22  g*1lz9  bpt2sy  wior

¢* L*e o .0 LA teot 11 A0 | gz 8°s2 ayvH
h°eS §°82 'Y LT L% w28 0 89 N 41 6°222 n%691 ) A LT:
—- A A (A 1e 0c9 611 Z'ce €' 82 1°011 s8¢ $A079
z* 9 0* B 11 B TUSEE T Tei0eN T g0@tT T T sVIh T gteny 1609 ) s100@ -
— . 0z .01 1t bl (241 1% wel 0° 6°Sh 1%9¢ Ny

1 1 0°4s 13 €599 L3I 790§ L 2 Y ST A L L L
o*el seze e*0l se522 zeout 1ees2 Zech 2. 6°hh01  9°L18 $§1d

LAY o't 0°*2 ‘et teec (*s 9ty 9t €Lzt 0*1s JCRKL]
- I .. gt Lo2h € 9°s n2¢ 862 hh 9h 9°9sy g*iel ¥OSIA
1940 cros2 T@0e T TIeGRT T 6T T T§egTé T 208 T UOSDLTT T @eDZZC US98V T T U7 TTONAT T
e - , L € 4 1 GND dJ8 4004 00391y SdWv QlINI ¥OSeY dulyt JWYN  CON
3aNO02 INOZ T TTINGZTTTTTTINGZ T T TRENY T TTEWVRY T AYI0S T T T W08 T WAL T TIvASL T T TR UV 300N T T T
R, L. B o ¥H/NLE *LV3H Q38yoSOV
e . . . *ANIWNOBIANI TVWYINL IHL 40 ANVHHNS

T oo ST T e e e gPY T TOYOR T T O T TR T T T g
dniid t939Q) iy (14) tad) NOIiVI0"

T T i Y &1 ST P) WipWlzvy U T 2 - A E I 7T T AW3 0104y )
Tttt oo T e 17+ L 22 L T S 1 T T 2 + L - 1 <
o e 0°09 0°0¢ o*9lt 0°82Zs .3
. U0y 00§ T OVVOT T T URYERTT X — - n—
0°09 0°0s 0°set 1eecL 1

T e B i S aine S S [ X ] Zesld/H/8  *ON
e ) ¥3l ¥3ty ¥dly dW3y dn¥ §3d 3N02
T30 YENIONY NOTIYNIINE T GRYYT T T ANV TT T TEIMDd T WYY T O - e Lo

. DS6* = ALIAISSIW3 y0OY4 Zothhl = (4 930) 3YNivVEIdN3IL YOOI 3OVYIAY
L o N 00°¢c¢c s (930) 319NV NNS ANIWNOYIANI

T T IN3WNONIANI T HISHVNI ISR YV RITUIIVIOT ST 300R ONTOUNI® Y NI T TRITONWpIY T T T T s s e
([ TYANS!

o ——— —— —— — - cmeecea o . - o . - - e ve mie rvartiam e av—— . . —— . m—— e . . ﬁgz- . ——
__ tO01 3pve *NnS 930 €€ *NIvTd HYNNTY °SISATYNY 1g3) 1$0d1 *2 4534 ELT WY

E-37



"081 "0 "0 001 "G - aseds daaq 123

081 0 0 001 8y aoeds daag €°¢

"08L ‘0 0 0 ‘8Y aoedg dasq 't

‘0 ‘0 ‘0 ‘0 ‘gt 9oeds daag S

‘081 G'1L ‘0 ‘0 - JUBWUOUALAUT JR|NDLYIARIIUT 0°€ 0} 66°2

081 "8Y (uoiydo Buruiquoo adey Butsn) 1272 03 1°2

0 0 ‘0 0 0 Jaqueyd IS 372
S433RUD JYJ UIIMIBQ

0 0 0¢ "09¢ ‘8Y W3 ‘SU81BUD € YILM 433Bd) JeunT 8G°¢

9" =
66" =%0 UilM

081 0 0 0 8P uLe|d Jeunq A4
mopeys

‘081 G'1 0 0 89 Jeun| e uaeau W3 ‘uteid J4euniy chz
3de}uns 3jedsd9deds

081 G°L 0 0 "8Y LejuoziJoy e sedu np3cuLe|d 4euny 2v°2
40025 SL dunjeuadudy

081 0 0 0¢ 8P 3003U0D |y Induy ‘uLre|d 4euni ly'2 02 ¥°2
90844NS 34ead900dS

0 0 0 0L 8P 9|OL3U3A B Jeau NI ‘uted 4eunj €203 ¢°¢

HLNWIZY JA A X NOILVATTNI INGWNOYIANI INIL
NO1L150d NW3 dv10S

INTTINIL 2 W3TF08d ITdWYS 2-3 397vL

E-38




L8,
-5 15, 10 30, 9 9 520
1 2.2 O0s1 10,
2
48,
1 1 244 0.01 30 le5 180 5200
2
1 48,
90 . G0 5e 10 Qe93 le
1 1 2642 le5 180
2
1 484
10 5
1 1 2443 le5 180
2
48, 0695 060
1 1 2eblts 180,
2
3 48 le le
200 99,9 252 . 100,
100, 20, 270, -30.
200 20 100, 10C.
1 1 2e¢58 260 30,
6
10 2 2eb
10 4 27 CeQ1
1
N, 50 10. 945 093
1 1 2499 0401 le5 180
9
48 .
1 1 3o}
] 1 362 180
1 1 343 10GC. 180,
9
O -5
1 1 3els 100 180,
-1900
0050

EHFR _SAMPLE PROBLEM 2 INPUT CARD LISTING

39—




E-40

LTNN ALTTEON ¥YINITHIAVHIXI 07704V

LTSN

NOTldyoSay A5¥3INT INVIGVY

40 NOTlyand1vY> 3H1 ¥04

(he HIHI)

® NOIS¥3IA

INLLNOY XNTJ Ly3H IVINIHNONIANT 3INH}

1

3%9vd




cezos teat 0° LD 0° 0 2ot 0¢ o* 0° 0s 1°61 tANA tcet0 @ '
LA L A A4 0 g LS Coy Q¢ toh 0 g ts 92 0 9499 9°9S 9210 ¢
L°¢Cs9 oLt 0° el (XX} 0 oeeot 0 o0° et g° 0 6°9¢C gezc Szel10 @ ?
[ 1.1 [ XXX 4 Qe 9°91 2t 0° pez2z (-] 60t L 0 He2Zh g*LS h2e10 S
8°8S¢9 ') 0° oLt [ XX] D o*Lt 0° (XXT 8° 0° tene s°cCe €210 » ¢
L°89S tey Qe SeLs Coy 0 €e9 0o gels 9°2 0° 6°89__ ____L%09_ .. __ 2zejo0 €
2°€Css 0 0e 002 st 0 [\ 0 0°e!l 6° L] 1A ¥4 6'8l 12010 2
6°1S% 0° 0° selg! 2egt 0e 0° D* cecot 20 0 12561 se 14l 11e10 !
¥ 930 ‘utt 00387V *y°t 00361V ¥vi0s syl 0a3ey LE'AD 00381V ¥Y70¢ Q1ON! yosoev INYN  *ON
ELED! SIM3IA KA AN3 ¥Y10S§ 423¥10 JTH3A I1HIA AN3 NY10S i3 avind avi104 Q00N
s OV HH/nlE CADUINI INIOIONI ¥H/NLE CLVIH GI8N0SEY
§°985h Lot h*91S8 0°1he 0° g*lLge 0e1 6°0215¢ se2¢1! 1) LoLn €l Z*9€9ll TviOol
g 0 6°04 teg’ Qe 0 0 gege ge Qe 6°Ch t AN AN CCA LY
Ge9st ce I XYY Z2+09 0e oeto¢ e ceale oest 0 109121 h*sE0! 1taun
se €2 0 LERRE 4 6°s! 0° colt 0° 9etot 8¢ 0 €°1s2 (22t SA01D
Teget 2 0°5S¢ 89§ 0° o° 1L te 249L9 6°¢cC O° KX Zetese $1000
6°89 | K] hettt heg 0 g LS 0 €oLb 1e? 0° L*9g1 €Sl nay
9e8HS he 4°58¢ Te45 0° 2eCo 1e 8%£0¢ 1es51 O 1¢hatl FEXTIE $d40
(oentt 6 negsel tog2! 0 XX i 2 1e01s1 hont O [ XX 1YY 2°01g2 $Sd
L2212 2z Lohet 1eg? 0° 9641 o¢ co12t G2 0° LrLse necoc IT'REL <
et 0 1etl4 bopt 0° 91 0¢ 0°2L! 5% 0° €2¢02 1°001t ¥OSIA )
8eLc02 9 9°0f1ec 8982 o° L'0z1! he Se62Zht 1°1¢ 0° geocte n*2225 CYTY g
¥ 930 ‘¥t 00381V 'yl 0030y ¥Yi0S syl 00381V syt 00381V ¥Y10s 019N1 yos8y IWYN__°ON
FLER JINH3IA J1H3A AN3 CIATH 1J3¥10 PIEEDD STHIA AN3 ¥vI0$ 1J3¥10 Tviok qvi01 3Q0N
s Qv ¥W/nle *ASNINI IN3GIINI ¥H/Nie *i1V3IH Q38Y0S8Y
*INIWNONTIANI TYWH3IHL 3INW1 40 ANVHNNS
{%199 0° oo 00°* [T X1}
CTET (930) (14) (14) (14) NOILYI0T
49viNOd HINWEZY 2 A X AW3 010dY
006° 0044 00°0¢ 00°01 00° 00* 00°+g1 00° 00°S~ 00°02¢S ! NO11VvD14133dS
oyosay SSIWd (L4 (14 t9340) to30) (14) (14) YT 4 930 3Iv4yns
NY0S Het AM913H H101M HiNWI2Y NYONT z A X duil 14vyd _30vdS
oce* 0Cs* 00°Bh
¥0s8v ¥oseyv (%930}
‘¥t ¥yvN08 39Ny
¥YNNT YYNNI NNS INIWUNONIANT
*INIWNONIANI NIVId ¥YNNA V NI 031YJ07 §1 300N ONIONYIS V¥ NI  NW3 07170dY

goz*?

4 3Iovd

(¥H)
e LANY




SVIY0 xn14 AYAON 0311V 130 ¥04 1nOANINd LVHE 33¢ *IN10d 3WIL SNOIAINd 3INL SY IWYS 3HL S] INIWNONIANI NWI 0104V
§°985h L€ he91Se 0*1ne 0e gelpe 01l 6°0LS¢L Sz4l 0¢ Lo°Lpetl  Z°9€91l  vyiol
0* 0° 6°0Qp teg 0* 0° 0° Bege s*1 0* 6°Ch 2Lt QNYH
€9 9g¢€ c* EAIYYS z2°09 0e oetoc e [y 0¢st 0° 1°9121 wescol T1ewn
§e¢2 0 geltz 6°g! 0 cet 0 9°101 8% 0° cels2 L°221 SA0TD
Tocal z* 06°Ss, 8°9S 0 o1t Te 299L9 6°¢C 0 f*so0! Z° 189 1008
689 1e¢ Kol tt hog 0¢ LAEA] [ €0L6 102 0 L0891 [EFEY] nowy [N
(X TY] "e 4%8az - 245 0°¢ TOCon e 8°.0¢ KXY 0 Tohstct zZe9Bil 40 <
Lotntt [ LAR-FA A teg2t [\ »*S59, T tegtst L34 O 9%9hs2 Ze01s? SSd )
JXE X { ze TTLERET T 1ot 0° 9%6L1 0° (K] §%2 0° LYLsT Y3 ICREL]
gy e 1e141 hopt 0° 91 0 De2¢t §¢9 0* €eLo02 1°0981 HOSIA
ReLC02 9t ae0tec 8982 0 L0z he GeaZht oL [ ge9¢t9 w222 CYTY
¥ 530 oy 00989y *ye] 00391V ¥YY08§ LA 04397V ‘¥l 00287V ¥Y10¢ 01INI yoseyv INYN  *ON
FLER FILEL St Xk ¥¥q0¢ 1I3ula STHIA STHIA AN3 dvios 133410 aviol V101 3gON
» OV ¥H/niQ *ABNINZ LINIOIONI ¥H/NLE *LVIH QI8NOSBY
SINIWNOYIANI TYWHIHL JHL 40 ANVYHHNS
%799 [« B4 0o0°* 00°* 00°*01
du3l (9340) (14) t14) tyd) NOT1V)09
19viNO)D HIANWIZY 2 A X N3 071704V
004°¢ 004 00°0¢ 00°01 00°* 00 00°*s1 0o0°* 00°S- 00°02s 1 NOTLlv)141D3dS
ouoSeY SS1u3 1) (14 (530) {930} (13) (14) (14 4 930 30v4¥nS
NV10S ¥l 1HOT3H HiOIM MinWlZY NIINL 4 A X dWil L4v¥9 3dvdS
Océ? 0cs® 00°*8h
HoSayv ¥yosey (9530)
at1 'TALH 3 9NY
¥¥YNAT VYNNY NNS INIWNONIAND
o TINIWNONTANS NIVYZ WVNAT v NI 031vJpH I 300W ONIGNVIS ¥ NI NW3 01104V
00€°*2Z
TTL
11 39vd Wil

[



a
'

[ XXY7! 0° 0° 91 1e 8*81 0* 0e Q¢ [0 9t 9402 €2z Zeel0 o :
ze86s 0¢ 0 0° 0r g0 LS 0 0 0L [ LI 9nE S/ . __9°wE____ IfelO. @ __ ... __ )
2e¢cse . 0° gL €O 0 0° (1] 81s 92 0° 8*le h*hS 9210 ¢
zeess 0* 0* 8oL €y 0° 0* 0¢ 0%91 (L) Qe 1441 —B*el $2010_9
2*css 0* o° [ XXX} 21 o - 0 0¢ 6°ht L* 0 gLt L5t h2el0 S )
2ecss 0° 0° 34 [ | 0¢ 0° 0 0°91 8 0¢ 1051 gr9l €210 &
Z2*¢ss 0° 0* Sels coy 0r o* 0° 8°1s 902 0° gtte H*HS Z2e10 ¢
1°929 o° 0* 0°07 sy 8e8¢ o° 0° 0°8l 6° gec2 h*09 €o2h deeto 2z )
6°LSY De 0 getpt teet [ [\ [ 1 cecot FAX') [\ teget geqyt ftel10 1
¥ 930 °*W°'l 06381V 'yt 00387Y ¥V10S *yet 040391V sy 00381y ¥YI08 [ ARIN! YOSBY_ ___ IWYN__°ON_
dW3l J1M3A d1u3n AN3 ¥¥Yq0S 133¥10 JTH3A JIH3A AN3 ¥vI0s 173¥10 aviol aviol 3QON )
m_Qv ¥H/NLE *AS¥INA LINIAIONI HH/NLE *LVIH _O30M0SOY
)
0 o° ZeeiLe 2959 [v9stye 0° 0 s*152L XYY 0991 1e1gsSl  2°h€Le viol )
[ o° 6°0n Tee XY} 0° 0 g*ce K] XX]3 1a11 L°ce ONVYH ™
. o° 0 __E°nle €eys LALYA 0° 0e b0°2¢€L €est 9eEh ZeOShl__6°les _ ewn = 0<H
o o rtegrz 0°91 SeLy o* 0° ze201 80y 1042 9922 1°tht SAOTY w
0° 0° 0°5S¢ 8°9S 8°€Ob 0° 0° 2°949 s'ce 14961 9%zl 2906 ____$1008 . -
0 0 9hlT  9eg 6°€s 0°* D Zeo0l 22 [ XX} z2eL12 8°s21 nyy )
0¢ 0° L4918 Se 9 h*659 o° 0° 9°5¢€¢ L*st zZe0L} 9%¢es! ne1Ze Sd0
0 0° 9zt oépect LeZgil o° [ L9ss! hese e LS¢C €eonet LAFY TS ssd .
- o* 0¢ i1 6°01% hoeh2t 0 0¢ hooct L'z 1e1¢ 2092 Z*h9t 1WI3M )
o* o° 1o1st hoyt CETY 3 0° 0e ozt S*e hes01 9944 0°982 HOS1A
L 0 0* ___0e00s¢c S°gs2 205642 0° 0* 0*01s¢C hoeL 8889 L°8he9 10242 9wl
¥ 930 ‘¥t 00389V (52 oa3zevy HY0S ‘¥l 0q3ev ‘ye] 00387V ¥YI0¢ QlON1 mosev IWYN  *ON '
dW3l 31M3A JIHIA___ AN3 ¥VY0S$ 123140 d1H3IA IIHIA AN3 yv1os 133410 Ivios av4i0) 300N
M oav ¥u/nle TXS8INT INIATIONT ¥H/n1e T1v3IH a38y0sAY .
*INIWNOMIANI TYWH3IHL 3H1 40 ANYWWNS
. 0402S 0°0et 0s°t 00°* 00°0¢
dn3l (934d) [(F¥E 1) (Ld) NOTL1VI0T
1oviNO)d HiNWT 2V 2 A Y NW3I_004dY -
J¥IY LTI N 00°8h .
yosay ¥0S8Y (930)
‘yt ¥V10S JI9NY
. dYNN ¥YNNT NNS ININNONIANI
T *ININNONTANI NIVId wYNNT v NT G31V3p7 S1 300N OSNIGNVIS ¥ NI NW3 091pdVY
00n*2
TS .
- Z1__35vd - W4




*VIVO ¥YNAT4 IYQAON G3TIVLII0 ¥O4 LNOSNINd LYHL 335  *iNIOd 3WIL SNOTA3ND 3IHL SY 3IWVS 3IHL SI INIWNONIANI NE3I 03104V

0° 0° T°slle Z°9S9 L9519 0° 0° YT heept 09921 1e1(cssl  2°wCLs Tviol
0* 0° 690% teg T*he o° 0¢ ' ges¢ S Se9¢C 1°811 (€L ONYH
0 0° Cohlep €19 9o hLS 0* 0 6°2¢¢ €5t 9°cEh] Z205h] 6°148 eKN.
0° 0 tect2 O¢9! SeLh 0 0° 2201 8% tes? 9%9s2 1°1nt SA0IY
0° 0 0eSg, 095 8°C0h 0 0° 29¢9 se¢t 1°961 945121 2°90¢ $1008
0 0° 9ehtt LX) 4°€s 0°* 0 zeoo1 22 XY ¥4 ZeL12 8°s21 noy
0 0° L*%19 5°19 he 659 0° 0o 9°6¢CL L°S1 0Lt 9(¢cs h*iZs $d40
0¢ 0 90 2Z41 o°'p¢ct LeZol 0° 0 L9587 hege 8eLS¢ €*0n0¢ 8o6hs! S6d
0° 0° 6%hi1 6°01 CRLY4] 0° 0° heOCt L°2 1e1¢€ 2092 2°h9t IUREL
0° o telat Y 10182 0° 0 0°2¢L1 S¢9 hes0? 9°9hh o*882 OSIA
0* 0° o*00at So¢62 206642 0* 0e 0*01sC weY 8989 L°8n69 te2eLzn DWal

¥ 930 ‘¥t 003049Y bR | 00381V 'TAlR Yyl 0q3e Y ¥y 00397y ¥Y10¢ 0l15N! XX 1] INYN  °*ON

dW3l J1H3A EELE]) AN LARTLS 133310 I1H3IA JIHIA AN) ¥¥I0S 133¥10 Ivio01 V104 300N

N av NM/nlg TIONINT INIGIONT uH/ALB TivaIK d30y0Sey

CINIWNONIANI IVHEIHL 3JHL 40 ANYWWNS

0e02s 0°091t 0s*1 00* 00¢0¢
du3l (%30) YL (13 (14) NO11VI07
1OVINGY  HiNWiZY 2 A X NW3 071704V
Océ?® océ’ 00°8h
’ ¥osev yosev (930)
MCME ¥Y10S 39NV
¥yNNT YYNNY NNS INIWNONTANT

*{NINNOYTANT NIVI4 wVYNAT v NI d31¥3509 S1 3008 ONIQNYLIS V¥V NI nW3 0110dY
[ ITRE4

tYH)
12 3svd Nt

- E-44




2°045 0° 0° 0 0 Selg 0° 0* 0° 0* 9ent s*Ls 9he 1ce10 @ '
h'oBy L9 0° 6°82 22 0° 0°9 0* 0°92 €1 0e Lo Ls c€oee 92010 ¢
€*00s get 0 ze01 ' 0 91 0 z*s g 0 82t XL SZel10 9 ’
N Z*80s (XA 0 he01 8 0 cet 0° s S¢ 0. 4°21 _ zZe1l hZel0 S
! 4°94n 6% 0* e*s IO 0° L 0* Y] b 0° ho21 ottt €2010 » ¢
8°teh Z2e¢ 0r 092 0z 0° %9 0° 1op? 0 S - L ___0%9¢ gt 2210 €
1699 cet 0° Sent 1oy XY 13 zZ*t 0° osect L XX 14 L°SS Z2*8¢ 1Ze10 2
4°S0s pese 0* L%62 Zz 0° 6°1¢ 0° 892 cot 0° weLQ 0°09_____yeto V__
¥ 930 LR L] 00384V 'yl 00391V ¥Y10S8 'yet 00381Y *yel 00399Y ¥Y108 CIINT? yosoyv INYN  °ON
dW3l S1HIA d1u3A AN3 Y90S 453u10 pALELY dIHIA AN3 ¥Y0§ 133410 aviol V404 300N
a Qv ¥H/N18 SADNINI INIAPINT ¥H/NLE ‘1vIH 039¥0SBY
hetot 0e 29104 10925 L49s519 o*cs¢ [: 1) T°0hZY L% ht 0°9g21 h°8a0n1 _ 6°R2SH 1v1014 :
e A 0* Ge0¢ 6°2 t X Y3 5° 0° Lece het Se9¢ 1°911 0°2¢ ayYH
XT3 0° 6099 Logh 9°h{S Zez¢ 0° 8°h6S hezt 9eCh1 oetzel 1°co¢L 11aun
cett 0° Sohot he2t SO Ly §°s 0° 5°9¢ 9%y 1642 1°S¢2 L0021 SA01O
hertt 0° 0*8L2 6202 8eCOb z2°00t 0° 1002 ce2t X1 tente 9°58g si1008
het 0° 6°64 S*y 60€s o°*¢ 0° 28 &1 Seg2 8°hnNZ 9*gtt noy
6012 (D 9°22¢, hoyS h*6S9 Y] 0* 0°159 é°¢t 0Lt 5ogGh! 8'hSE Sd40
L*hS 0° ZeCant bzt L2011 1y 0° coghel 9en¢ 8°LS¢ 0°cHB2Z 0°*coy! $Sd
tot 0° Geact Segt WoheT 1ol 0* (XX T4 92 1e1¢ 9%6/2 091 1W3R
6°¢ 0° Conyz tegt Te1p2 s*¢ 0° 6°951 0°o hes01 hneZEh 8°5.2 ¥0S1A
o°tst 0* 9*hhZte Zohn2 2652 L Lt 0° 1°0262 1°19 8889 1°Le€9 (*c08¢ oWll
¥ 930 AL 00389Y 'yt 00387V ¥Y10S eyl 00391V *yet 003981V ¥Y10s O1INT HOSBY 3WYN__ °ON
PFLED STHIA FITETD ANI ¥Vqns IS XTI STH3A STH3IA AN3 ¥yvI0s 1o3v10 Iviol Iviol 390N
n ov HH/NLB SADNIND LINIOQIIN] YH/018 *LV3INH C38BNOSAY
SINIWNONTANI TVKYIHL IHL 40 AHYWHAS
2199 —ovoel Us+1 00° bo*
du3l (930) (14) t14) (14} NO11v30?
19ViNDD HINWIZY 4 A x AN3 071704V
000° 1t Ocee 00°01 0o°'s 00°0s 00°0s oo* oo° 00° 00° 1 NOI1v¥)141334dS
ey0Say SS1w3 tis t14) (330} {930) (14) tgd) (14) 4 930 30v4yns
NY90S ¥l FLE) L] Hi0im HinWEZY NYINT 2 A X __dwil L4VHI_30vdS
1YY [ 1Y 00°eh
¥osgyv yoseyv (939!
Yt ¥vi0S IT9NY
YyNn ¥YNNI NNS INIHNONIAND
*INJHNONTANT NIVYId NVYNAY ¥ NI 031V3pT S1 300N ONIONVIS V¥ NI NW3 0110dY
0zZh*2
TTL
2% 3%vd Wt




8*stg Oe¢ 0 S'Ch cee 0* L2 0* 2es¢ 8 0e 66 {*2h LZen0 €S
1°€hs 102 0° 5Lk b A S (L 8°1 0 822k 6 Bt €TSS ___ __9°Sh__ ___92ex0_2S .-
téits CX¥3 0° LYY hee 0° X4 D 10k 8° 0e s°0s c€och SZen0 15
Lr1es 7ot 0 heZh 5 3 o 6°2 0 ze8t 8° 0° . 8°'8h__ . _B*lh ___ hZeh0 0SS _
LAY YZ] 987 0 Ot hy hee 509 €2z D teon g 1es1 ottt nees €2eh0 60
o _k*0D9  tez O . S'lh_ 9%t 8069 41 0s 82k 6% . SeZZ __1%cht_ . 1°89 ___ ZZen0D 8h .
6°9.S LN+ . Qe G*Eh €°¢ ee8g AR 4 [« Ze4¢€ A4 FAX 2 2°801 heLS JZeh0 (W
i UMUAR ] 9¢ Qe L2tz ey 0e 2'¢ 0 Sepl he [ L] 6°92 _2°CZ_ __ _BlenD Sh_ .
6%6's (KX 0° 6%h2 &°1 D* 82 0e he2? L 0 6%62 L*s? L1eh0 Sh
£62s €2 0 9492 0°2 0° 1°2 (1] LAY s 0 AR 8297 _____9len0 by
5*27s XX 0° Lvs2 6%y 0° s*2 0¢ Zec2 -0 0 s*0¢ 2°92 SlehD €
Sohtsg 2e¢ 0 6027 Lot 0 [ 14 0¢ 9+02 h® B etz 42 hlewD Zw _ .
TN RS T T ey o 18T 6%t 1ol (XX 0e FXX ¥ ge L 9ty heoc Cleh0 1h
k0658 cez [ }d 892  Dez . L°'%8S 1°2 [ A4 Zoh2 S o AseY _etbp. . kYN Zlew0 ON_
9vh0¢ 1e¢ 0° 6%h2 XS 2404 CEX 0 he2z: Se nen! 1eny L*st 1tend 6t
- Llts zo¢ 0 heZh z°¢ 0 (A4 ._0° 2e8¢ 8° 90 ecan Bl 82et0 BE —
LrLes 9¢7 0° vhh hee o €'z (D . 8 0 5°0g £°Ch L1250 (€
. 1°Chs 1e2 0° S Ln 9°¢ 0° 61 0* 8°2Zh &% 0 Ds  L*tS_ . 9'Sh  9zec0 9 _
T T TeYsts T o6ec T o sitn €e¢ o Lz o s g 0 5%64 (*2n GZe€0 S€
_ L°82S b°¢C 0 g0 tee Qe s*¢ 0* A4 A) 8¢ 0 B%Im . GUh__ hZefO mE
- 6% 975 oec (O S th te¢ 8°0S L2 0¢ Zest 8 Lokt 2801 hWeLsS €2e€0 €¢
teoes 12 0 S*ih A 3 968 6t o 8°Zh 6 SeZZ  1c€nl  1°89_ ZzetO 2T
L A Y-S XY 2 0 9 hh hee ce09 €2 0* Te0h 9¢ Tes1 ot l1zegO i€
S%hig Ze¢c D 4022 AR e e°*2 De 9002w O  gerz L 8lef0 0OFf =
T T eezre’ T @vE T T Oe T TUiYSYT T TNy 0° §*2 0¢ Zve? 5* 0- “ge0g T Tveco 62
. _Erezs Ce2 0° 8°92 0°*2 0° 1°2 0 Z'h2 s 0 2%ttt ___9lec0 BZ
48619 T TLiET T T Qe TTERRET T T Té 0* 82 0 nez? 54 o° 6°62 Slec0 ¢2
h*0Dtg Q¢ e 1012 91 0 Tt 0s Gesl bt B 8*92 2 ___ klec0 92 .
B Y'Y TR Y R T ¥ Y'Y ; 591 Z'0n e°Z 0¢ he2? 5 o0°0t, 1ol ¢ “Cleco 52
N h*06S (¥4 0° 9°92 0z L°85 102 AN 4. S L 1.1} 4% ZiecO w2
B TV TR T A T 1 A S o Zéez TS Tt ety l1ef0 €2
4'81L¢ 0° 0° 91 e geat o’ (] 9 1e 91! s°02 hgeZ0 22 ~
....... he2ss T To¢” o (XX h° 0°0e 0° [ [T te 0z 0k N8FZ T TTegezo 17T T
2gse e De g1 1 ge@Ql o°* 0 9 1 Qs 02 2¢e20 02
R 4 T3 T L s T M 1 0° 5elg L o° 0’ 0° 9o Rt giLs S XY £ IS
8°C84 2L 0° 8°92 02 0° S*e 0 1ehZ 21 o 0°*9¢ 9zez0 81
T R V94w e o 076 g 67 r 0° 8'p L LY S A T "T'gzez0 2V
. _2°s0S wet 0 weot 8* 0° cot 0* h'e 5 0 '3l 2 L wZezOo 9V
t*00s (XN 0° V01 g 0° 9°1 0* 2% G 0° 821 €2e20 St
_ LA L) L9 0° 4002 Ze2 0° 0°9 0° 0°92 €t 0 Lo Le 2220 WY
1959 (X2 o° T ki iy 08¢ T 0¢ os¢ct g TeezT T f%sgzeec  izezo €1
. _6°'sDs hesC 0 (%62 Ze2 0 6°1¢ 0 8°92 €1 0 L9 1tezo 2t
T T T Reell T T g get” R CRX ] 0° 0* 9 R R TS B EEYY, P A X 2 T T L A
o ho25¢ 0 e 9eg e 009 0° [« 1] W.m 1e S 0%y 1022 €geloO 0!
TR TR T T T TR T 9ot 1 N EC)] 0* 0% 9 1 TN T g0 7T Tgvel T T zeeio 6
———— Y930 N1 00387V *¥°] 00397Y___ ¥v10S *¥rl 00387Y ‘"M%l 00307V wv10s __OIONT____ ¥OSBY _ _ 3IwYN _‘ON
dw3l PIED) I1HIA ANY LA 133u10 JTH3A SIN3A AN3 ¥v08 133410 IWvipl Iviol Jo0N
— v oy ¥H/nLe CA9NINI INIGIINI ¥H/N1E *LV3IN 039y0S8Y L . i
TUTTVININNONYANT NIV4 NYNAT ¥ NT 031VDp0 €1  300W ONIONYIS ¥ NI nw3 0lpdY
- ozwez
(UH)

€2 39Vd ML

E-46



I TY3 0* 0 o° or e Ls o* D* 0° o° [ YY3 GeLs [ XXy iIcet0 8
S*els 0* 0° by teg 0* 0* 0° 1°00 g1 0° 9°¢Lh 0°Zh 92010 ¢
§%¢0g 0 0° KX 1] 8 [ 0* 0¢ pett g 0° XX 611 52e10 9
(8411 (] 0° ze01t 9o ¢ [ Ad 0° 104 [ 0 ge01 S h2el0 S
0°1én o* 0° et g 0° 0* (D o*01t we 0° 8ty heot €210 »
L°Sén 0° 0° hete hey 0° 0* 0 9°¢ce het 0 Lo6¢ 0°s¢ 22010 ¢
8°Che o° 0 vzt L* X3 o* Qe o°tt g (XX 34 t*ls e*nt 1Zet0 2
% L0S n¢ 0* 4°Se €y 0e 0°* 0* €4S et 0° 289 L°09 11e10 1
¥ 930 CER} 003041V ‘¥l 0030V HY¥I0S tyel 0a3gnY ‘yet 00387V ¥Y10g 0IdNI yosayv INYN  °ON
FLE]) ITHIA I1W3A AN LARIL 193410 PALE]) JIHIA AN ¥v10s8 123¥10 avio0) 1vi04 3Q0N
oV ¥H/nle VASH3INT IN3AGIINI ¥N/N19 *Lv3IN 038y0SAY
0 0° heopcL L°52S L9619  0O° 0s € 1259 Seent Oeopyt gelz0hl  8°9058 wvio0d
a* e €oLe Loy 2ot 0 o 9°2¢ 1) 5e9¢ Zehtl h°0¢ auvu
0* 0° 10269 8% h 9°hS 0 0° w29 he21 9oCh1 notzel secoL LT
0 0° zZesyt cozt S Ln 0* 0° L€ S0y 1042 s°he2 w021 SA079
o° o¢ "o hOw "e22 8e°COh 0° 0° g*09c Zect 1¢961 9°0¢cH 1°0LS §1009
0* 0. heZ01 LA 4 6°€Cs 0° 0e €048 61 Se¢2Z 8°£02 Lohlt noy
0° 0s S 4¢€¢ 4°¢cs he 4S9 0° 0 1°999 gect Z2e0¢t 9°ZSHh! 0°0S9 1
0 0° 9etest o*1tt LoZpll 0° 0° se1g¢e! 1e0¢ 8*LS¢E €eLza (AT XTA §$§d
[\ [ tEX L 9901 womZl 0° D 621 IEX3 1e1¢€ 2 LL? L*191 AWI3IN
0° o* 2821 Tegt Telp2 0° (] €091 0°9 hes0y “ho2¢Hh L°5¢L2 HOSTA
o° o° Y Y143 CEF T 96642 0° 0 9¢1p0€ 9°09 8*88¢ 2eLLce 0*16L€ 9WLl
¥ 930 *y°y 0gIev ‘¥l 002381y ¥vYI0S *yet 0g301Y ‘¥l 00381Y ¥Y10¢ QIONL ¥0S8Y 3WYN___°ON
FTER J1HIA d1uIA AN3 ¥Y405 13310 FIEED JIHIA AN3 ¥vI0S 12310 aviol 1violL 300N
a _ov NH/NL® CADNINT INIAIONI HH/NLB ‘1YIH Q38NOSAY
S INIWNONIANID TYNYIHL 3IHL JO ANVWHWNS
D*0%h o*oet 0ge 00°* 00°
du3al (930) (14 (14 tyd) NOITLV50
1dvinod HiNWTZY 2 A X AWl 03odv
Deg 0°01 0¢ 0° 0* t NOTLVI14))3dS
(134) t24) t14) tLd) 4 930 3d2v4yns
Higim M1Q1a ¥ A X duid MOOYMS
o : océ* oce® 0Q0*eh
¥0s8Y ¥OSOY (930!
‘u*t ¥v10S 39Ny
YyNAY ¥YNNT NAS INIHNONIAN]
*INIWNOYTANI NIVId NYNAN v NI 031VY307 S1 300W ONIGNYLIS V¥ NI N3 0717pdVY
0tHh2
TTL
e 39vd In1L

~E-47



2%61L2L o* o° L 1e 8e8] 0* 0¢ L 1e 91t 9°02 €21 2cel0 6 -
20848 0°* 0 __n 0 SeLs 0° 0 0¢ 0 9°hE §oLS.__ .. 9°hS__ __ lfej0 8 ____ __
VeSS 0° o* FY 1- Teg .0 o* 0 6°2S 61 L 8ty L*hS 9ze10 ¢
104085 0 0° 248t 0°} 0* o 0° neot 9 0* 1961 6°9l SzelO 9___ . ___
tvase 0 0° 6°91 'y 0 o° 0 251 S 0° 8oLt 8°s1 hZel0 S
1ohSS 0 0* ze01 0°] 0° 0 0e (AL A 9 0° 1041 6°91 €2010
1%h6¢ 0 o* L9 tee o* o°* o* 6°2S &1 o* 81y L°hS Zzel0 €
99t 0° 0* 5202 11 LAALY 0 0 LA b AU 3 X - _hr09 __ hZH o Yzel0 2
0*4S9 (14 0* A1 Al 9%, 0 o° 0° LAL LA 6's oe 19641 Lezet 1telo 1
¥ 930 ¥ 00389Y___ *¥°1 00399Y AR ‘Y 00381Y *uel 00387V ¥Y10¢ olINt yOoSeY IWYN__CON_
dW3y 31HIA U3 AN3 AR T 133410 YT JIH3A AN3 ¥vI0s 153¥10 1viot vioy 300N
m Qv ¥H/ni8 SADYINI LINIOPON? MH/NLG *1vIH 038N¥OSHY
0° o 15048 L°g9n L°9s19 o° 0° €004 Ty 0*98,1 1e1¢SST  §°9626 Tviol
o° 0° Loty 22 Tohy o [ Stec 0°*t Se*9¢ 1eett 0°ht ONVH
0° 0* s°1¢ce 9°ch 9°h¢S 0° 0° hoChe %01 9°¢€ht Z'05h1 0948 19w0 o
0 0 NS K] St S (n o° o* h*H01 0y 10862 99,2 S*0hnt SA0T9
0* 0 2122 9°0h 8eCOh 0 0* L°069 tAXY 4 1°961 9°6121__0*11s §10089 —_
B¢ 0 KV ER] 0] §°¢Ce 0° 0 setat 91 Sec2 PN (*9t nou
0 0 cohen a°¢ch he859 0° 0 1°0ne Zo1t 2041 9°¢¢S! 5°¢26 $d0
- 6% O o091 §%2, {211 0* 0¢ €045 €52 8eLS¢ €*0n0C¢ AR AT s$sd
. , 0° 0o 008t 8y hrh2t 0* 0* ge2et %1 tet€ _ 2*0e2 €°591 W¥am
e o 0 Z°Ss1 gt 1etn2 0° o* LSt L% hesDy 99hh AN 1. X4 ¥OSIA
0 0° 4°€B6C  L°402 zessez  o° o 2°09St  m'zs 8889 L0806  ht10TH Ol
¥ 930 ¥ oazeyy  ‘¥°! 00361y ¥vI0S cytl 00399y  *¥°1 00387 dvI0g 01Nt 2058V Aw¥yN  °ON
FLED 31M3A pILEL AN3 ¥V405 153410 pALET) J1H3IA AN3 yvIi0s 153410 aviol VL0 3QON
[ 17 MH/ALE SADUINI AINIOIONE ¥H/N18 *1lY3IH O039¥0SAY
*ININNONTANI TYWN3HL 3HL 40 A¥YHKNS
Co2nt 0°0e1 00°* 00" 00*
TEDR t910) i t1d) (1 4) NOT1v301
- LIVANDD  HANWIZY z A X NR3_01104dY
0o9* 0ss* 00°8»
¥osav ¥0S9Y (930}
u'l AL IT9NY
AL} NYNNI NNS INIWNONIANT
CINJUNONTIANT NIVId NYNNY v NI 031V009 S1 300N ONIONVIS V¥ NI AN3 017pdY
Onh*2Z
TLH
06__3%Yvd _—3M1i

EZ48

.




L49SS (XA R4 0*  4d 0* 0e AL Al 0° = 4 0° 0* _——9r12 b4l 12020 €} —
o* 0* o D D 0° o°* D D . 0* o* o° f1ez0 21 :
c*409¢ [ X} o* 1 o* 1e9 L° D¢ 0° 0° g e 6%¢ (X heolO 11 —
0°9Z+ [ XX 0° he o Zeb 0°s 0 he 0e CeZ €St Lre Ccel0 O B
S°S09 9t 0 2 0 129 9° 0 1 o* 8eg 4%l S Zge10 6
Z'8ss D* 0° [ [Q ge /g o* e 0° o° 9ent gL 9°he IcetD 8 :
209ss 6009 0° 8 0 0° 8°hS () ' 0* 0° o 9°ss 92010 ¢ .
(ALY avel o° 2z 0 hoh2 o*¢! 0° 2 0° Lonl hoCh g*te GZel0 9
(oLLy 90st 0¢ 1 0 1e2¢ 4°s1 0 1 0 €6l 8264 g€ese h2e10 S
g°ghe nest o° te 0e 'YYY 1e21 De g [ 2on1 S CH 6°1c €210 »
€95¢ 2ot 0 s 0 0 1°ss 0 s 0 0 8%tle 9°sS Zze10 ¢
t¥ess netlz 0° t 0° (g ze6l (g 2z 0* 0° 912 heolt fze10 2
o 0e 0 0 0 0 0° 0 0° o 0° 0 0* lteto v
¥ 920 ‘yet 00389V ‘yvg 0038V yvios LN ] 0038V ‘yel 003681V ¥v10¢ aloNI MIYL] INYN  *ON
dW3l NiVYd NIVId H3ivad L ETR L D] 423410 NIVg NiVad y3ivy? ¥3ILYN) 153¥10 aviod aviou 3qON
a Qv SUM/NLE  *ABDHINI INJOLIONI *yH/N18 ¢ ily3H QIBNOSBY
peaesSL [ Seh0sgt 0¢ QohhSS 048899 Qe 1e2¢e¢! 0 Oellgt hoLgShl  1°9hS6 Tviod
pece 0 621t 0 0 9042 0 ze 0 0 L9y 8°0h 1 A
Leent o° gehct 0° (XX Y3 €699 [ Torzt 0 'XYIE] 0°0th! €°s2s 1 8WN
IEL:TA 0° 0e2¢ 0° SoLh 1004 0e 1°g1 0° 1082 2612 ceacl SA019
LeSth 0° ¢S 0° L281¢ 6%0L¢ 0 9% 0* 1¢981 9°0nt s*19s sioo08
ceqo! 0° S*h? 0° (1) 1°8% 0 0°12 0* te12 2012 h*0f 1Y AbY]
0%s0L 0° seCgt 0° h* 659 6°hCo (D 8991 0 8eh9y 6°6h0S1 5°994 $d0
1egcs! 0e 0ehee 0e Zelp2t 0e98¢t 0¢ 2°00¢€ 0¢ c€e0l¢ cegyle 0°L84! $5d
50901 0° 2e9n 0¢ relze 8°sé 0 T Q) we0® Seheh 6°¢L12 IWI3M
coont 0° 9469 0° t XY 4 9 1€t 0° L°29 0 € e 19¢c22 -9°%¢81 HOSIA
psesst 0° S*4S9 [ heg2¢€2 LeLee Oe €265 0* g+ 08¢ 8°5¢S9 e*oLLh Wil
¥ 930 ‘¥l 0038V *N°1 003ey ¥YI0S ¥yt 00391 oyt 0438y ¥v10s 01Nt ¥OosoY IWYN__ *ON
FTET! NiVd N1V ¥3lvyd FEYSTR) 133¥y1a NIV NIYad yaLvy? FEIST R 133¥10 Mviol Y101 300N
. Qv *¥W/NLE  'ADNINIY IN3O1INI *yH/ni8  *1y3N Q38Y¥0S8Y
CINIWNONTIANT IVWEIHL IH4 S0 ANYWWNS
L1y 0’ ap* 00°0¢ 00°092
duil (930} t14) (14) (14) NOI4YI01
19viNO)d MINWE2Y 4 A . X NW3 01704dY
op*ol 00°0¢ 00°00¢ Do*007" 0o°00t1 (3 .
00°*s 00°02 00°001 00°*0c~ 00°042 4
0pe2 TR Y Op*00? 0o* 007 bo*zs¢ I 0oo*1 000°1 LT
13348V t14) (14 (i) 14 *ON yosgy yOS8Yv {930)
Wid3a via A X CEYALEF] ‘uet ¥YI0S 39Ny
¥3Lvyd ¥3LvYd *307 *id  ¥IINID ¥yNAY NYNATY NNS INIWNONIANI
*INIWNONTANZ  N3ILVy) ¥YNNY v NI 031v3p1 st 3JooW ONIONYLIS vV NW3 01704V
0ps*?
(uH)
6h 39vd WL

~—



AT A ¥4 Ty A Y-S L AT S A £ o B SN ) 7 4 TR 2]

DF 7TTTTeVeT T TTWT T 8075 S°0w U 09T 12ec0 I
@02 @942 0e 052 glef0 OC 8025 (%92 o* 852 LVe€0 &2 8025 9°¢2 Oe 8*h 91ec0 82 _
et £ B £ S 3 4 Saman e 1 9¥VZ SISO LT T T RVETS 9vel o’ DigT Blec0 92 29Ees T 195 o ivg! Clech 52
8025 §°82 D 6422 Z1eC0 2 8025 6°L2 0 1262 11e¢0 €2 8+025 2°+5 Oe 1+2 hEeZ0 22 -
A4 15 T A X 0 i o 13 X 11" 4 |'Ad ‘T4 M T o A LR | Z0e20 07 87025 hw'al Ud gt 1Ce20 6!
84025 19s¢C D* 2T} 9220 gt 8°025 021 o* g8e0! 5Ze20 (1 8°0Zs 9s¢} 'R ZeZl  wze20 91 ;
DR =T3S A2 S S % S 7 FY 4 ) S P4 T kb e S L BYRTT O ATR2UCRT T RF0ZS T ST T UV T 1T 1zez0 g1 T
Cetcs ce28 0 Tewg 11620 21 84025 9°¢ 0 St hCalO 11 80025 9*pt Oe bl €cel0 O1
e TR 02g T O T T e 0T T TR 0TS T R R T T O 2T TR T 0SS T RS IE T OV T T E T TeZelD ¢
80025 Lopl 0° Ze¢ 52e10 ¢ 9°025 9e¢gt D 221 hZel10 S tezZs 1e21 De 601 €2el0 » .
Se+L2 69—+ ¢E 174 Sy 4 TZeH0—¢ L Ad L4 T B A1 174 E¥nt T¢e10¢C h¥TTS ©YSL A4 %89 TTelIU T
¥ 930 OIJDNI  QIDNI »0SAY 3WwYN N ¥ 930 OGIIN! GIONI NOSOY 23INYN  °*ON ¥ 930 QIDNI QIDN] HOSBY 3u¥N  *ON ;
T T T T WA T Ty T g Y0 S T IV 10T 300N 300N dW3al ¥ ¥YIOSTIVIDI JUON  JOON  GWTi F¥ T ¥YI0S V107 300N 300N
N Qv [ ® ° 8 av ® ® [ . Qv ® ) [ -
T C*9LnS D¢ 9°66¢n vios
A - (3024 'K 65T L T
€*n€Z O 8012 jlewh
M40 9709 SADTY
g*11s O (*98E  s1008 2
. 985 U’ 97k % !
6%10s ©O° 1*ZSh SdO w
T S HFETT OV T¥9V0TSSYd T T T T ;
1*0¢t1 O 1°€S1  L1WI3H
LA 2 A Uy TYIVT BUSTA
fc*glse O m..wo.-i.uz.»|—c.;:. o
T T T30 OTONT O IORT T Y0SeY  INYNT YOR T § 930 UTONT  QIINT T H0EEY  INVN  °ON ¥ 9530 QIINT OTINT y0SHY ~ 3w¥N *on
dWilL syl ¥Y30S vi04 3QGON 300N dW3y ‘Yl ¥¥10s v 0L 300N 300N dW3) Yyl 8Y10s Y404 300N _300N
TTTTLOTRTOY b L ® woav L] ) ] - ¥ Qv ® ® [
"INIWNOGTANI TVWEIRL 3INL 30 AuVWWAS
ptozs 0¢ 0o° 00 [
— andl 5300 i3] 13 (i "TNOILYI0
4OVIND)D HANNWIZY bd A X Nw3 07704V
T 1] ® 19307 3VINY NAS TINIWNGYIANI
2 ANJOd INTITIN]L 0t 34vi *NOILldO ONINISWOD 34Vl
T “INGWNOUTANI W3WWVAD  JSW ¥V NI G31V507 S1 300W ONIONIE® ¥ NI NW3 01704Y T T
009°2
- o TTTTTT(eRy T
L9 3I9Vg4

Iwld




surSs 09 o [ TTeZT 691 U128 <4°%® 0° (X3 8Zell LO1 0128 o°¢ O 6°9 LZell 991
6°02Zs »°21 p° 211 9Zell s9t 8°025 9°tt o* Z°21  szell b9l 8°02s 9°pl O° tec! hZell g9l .
R a2 £ L) 3 S Lty X F 2 SR ¥ ) R ML A €%02S %11 o’ G071 ZZei1 T91 64025 (11 0 9e01  1Zsl1 091
9025 9o¢ o zec Slell 451 9°0ZS h°h 0 O tlell Bs1 8°025 ¢s%¢l O 4°S1___9lell 4st
A A} LT ALY 2 A LR T -Y D ) B T - 1Y F Y Y F S S0t niell S6i 8:025 1042 O 292 Cloll pst
90025 1942 0° (1% Zlell ¢s1i 8°0Z5 S 0°* AL 1lell 251 g°02s 0O°1 0o 6° 4Ze01 ISI
A T4 S Ad ¥ ' '3 YZeUT UGT 9'0¢S Tv07 0° 2% 5201 6l 8°02s ge9! 0o 1251 hZe0l gnl
82025 (0! 0 L% C€Ze01 ¢al 6025 %S 0* L%h 22401 941 1612 1o} 0 01 12001 01 _
§%02¢ 1T DY 8% TTETS0T wnl 9°0¢S ¢ o €' 81e01 €l 84025 6°S 0 t*s (a0l Zhi
8°0Zs 2°¢ Qe o2 9101 1nl 8°02s _.. 0 t Y] S1e01l Opt 8°0Zs 9°¢ Qe €°C  hwleDl ¢! _
TTTTTTTTTTTEVORST YT o vz €Te0T 8¢l 6°0ZS 0% o’ 9e¢ Zie0l (€1 1el2s 2t O 62 11e01 9¢1
80025 #°* o° g LZe60 SC! 8°02s 9°¢¢c 0 ¢ 920560 bel 8¢02¢ 2+01 0. 1 X §Zeg0 ¢!
LAd 74 R R 4 L' A LAL A hees0 ITT YOS L0717 0° (%6 CZeb0 Il 4028 2°s Ue L*h TTe460 OCI
10125 1o} 0 01 12e60 621 9°025 91 0 wet 61060 821 8:025 6°h 0. bk Bles0 (21 .
8702%  &°S 'R TS ITes0 927 902 2T 0°d 6% [ARYY BT 84028 (% 0. hee Sles0 nel
80025 (o€ 0 be g hles0 (2! 80025 9% 0 6%t tlesd 221 80025  n°¢ 0¢ 10¢ Zlee0 121
E— 0 ¢ T 2 ¢ v 'R 115607021 T A o §%s 62080 611 9°025 Z°¢ gs 98 £2060 g11
6°02§ S°S 0 0°s TZes0 (L1 8°02S €°S 0¢ 9h 12480 911 84025 8° 0 L 81eg0 SI1I
v OZS TV! [*Ad A4 ITew0 W17 YOS O° 'R ' 9Te80 TITV 9028 [Ty Ue )y Slegl 211
8e02s 1% 0 6° hleg0 111 80025 Is¢ 04 842 cle80 011 84025 (°C 0* £t Zleg0 601
TTTTTTTeY0IS Tt ' 'k TTe80 801 €075 s°2Z 0? t ¥4 9Ces0 (0! 84025 o&°v Qe hoh SCe.0 901
80025 &% 0°¢ Woh ®Cel0 SOI 89028 2+2 0 02 £€es0 hOI 80025 9°h 0. 2 ZLey0 €O
R R T4 T 0’ Y TEe20 20T p3OIs 0¥ T g 'L} tZe0 10T 89025 wecl 0. 021 Z2e(0 OO1
8°02s 1°¢! o* 8l 12040 66 8°02s 6°%¢ o* 194 91¢/.0 8B4 8°025 O° 0 0°* S1e.0 46
oS —9s o 8 w20 vE FroCsS 1% o A AX) TTeI0U 5S¢ LRI 4- SR 4414 U ¢eal ZTel0 ne
80025 ¢Co9 0 ('S 11e40 €6 g%02s Z*0¢ 0 242 8190 24 84025 qqd|||qq|||||*hmw|||h~mw :;rlllllnu
ov0ZS 0" oV 'R A2 N0 R T4 T X 7 A L A— L1 A S Y 1 S LY Y 4R
@025 Deos 0 »0§ Cl1e90 (8 60028 2st21 0o 64011 21490 9¢g 80025 1legs D¢ 9%k 11e90 mo
B A T I A S e e B T e LEA L L B uao~m TR0 T TN T Res0 Ty §v02¢ T 6TV U3 C3TT 7 9wes0 2 T T
90025 921 0 golt SheSO 18 8*02s O°*11 0 6% bheSO Op 8:0ZSs w401 Qs hoe Ches0 6¢
—————— 03— — 99— WSO oL 0TS — 98 0 [ B 4 twssth 7 5Y0TS %'t O+ LAY SUeS0 97
92025 (2 o° Y 85650 S¢ 0+125 (*h o Con (€e50 hy 8e025 2e11 0o 1001 90,50 €4 -
BB A1 T T SR A e B San ) 3 | 4 Gt Rt .o T Y o LA ®EeS0 T¢ 8%025 Tsg o 9o n €Ss60 07
ge02s o7 LT »ez ZLe%0 69 §°028 Do¢ 0 L2 1CeS0 B¢ 0e02s S°¢ 0. 1eg 62080 (9
it 212 Ty 2 S |osll..Iv..nilncmqnad|loidmriq&..l|lo¢le-~4fl TTITESUTSY T 8YDZg CTTT  OY TR T REes0 e T T T
‘9e0Z5 ool 0 ' X¥ 3 $Ze50 €9 8°02s 9's 0 XY hZeS0 Z9 84025 1e¢g 0 9%h C2e50 19
A4 T4 TN AT SEm— A L 4. 4 ZTe50 UY 9308 62 o’ 9%Z TZes0 6% 8¢0Zs (*bl Ue Zeocl hles0 gs
6°125 9% 0° L AY'] CleSO (S 10225 €*¢ 0 §%¢ ZleS0 95 12125 s°+0! 0 b6 11es0 S5 .
It 1 -7 1S 0 T & Sy 2 YD Sem P77 '3 SD2S T TéT T O° XX Y4 {Ten0 g B8°02ZS [0k O¢ 9°09¢ 9Zend 25
8°0ZS C°*2Zh 0° 1eg¢ SZeh0 1§ 8°02S €°Zn 0° 1egg wZen0 Og B°0ZS (*0Oh Oe 9°9C _ CZen0 60
- §°02s 0% — 0¢ (2X T+ TTen0 G0 9025 €%62Z DY  w*9Z  1Zew0D i 8°025 4Gl 0 tont 8len0 94
e°02s 9°22 0 g€e02 Llen0 S 8°02s 9%¢2 o g8ohe 91eh0 hp 8°025 9°82 0 L's? SlenD €
%028 e°LT U7 ['EEY hWlenl & °02s e6°4¢ 0 Tege Cleh0 Ip 80025 nes? 0 6022 Zlen0 Op
80025 002 0 D61 11eh0 6C 94025 »'2p 0 1egg gZe€0 B¢ B8°025 " €£*Zh O (13 L2050 ¢C
T @v0zs T Zv0% T 0v $59C  9Zet0 9¢C 0°TZs 2%sz  0° €292 "sZecD S¢ bel2s t12 O Lr6l  hZeCO Mt
¥ 930 O0IIN] QIINI  HOSBY 3WYN  ‘ON ¥ 930 GIINI  QIONI  ¥OSBY 3IWYN  *ON ¥ 930 O01OND  O1OND _¥O0SBY  3wV¥N__°‘ON . _ _ _
T eWIITTTETTTWYI0ST 101 300N 300N W31 ‘W1 @¥ios Y101 300N 300N w3y sutl  BYI0s Y10, 300N 300w
a OV ) ) ® a Qv ° ° ) Qv ° ) )
e YINIWNORTANI T §IUNYHO ™ JSW Y NI G3IV50T s1 3J00W ONION3I® ¥ NI NW3 071104"
goe*z ____ _
— Y
e aovy

~.

e

E-51



TGS eI T g Y T TR T kTt RL T T TIVETS T YR U TRVGL T T 2Te 0T 9vECLN  t 2 ' 4 VYA 129¢0 i¢
9s108 (o¢C2 s 12 810 OC Lo21S 8°92 6° [ X ¥4 Lief0 &2 €elzs 942 L 6°hl 919€0 g2
B A1 S R ] T A R Sy AL ¥ SR ) ) 4 Y & SR 64095 VYZT T2Ve (Y6l hT1etD 752 CXARY R AT S Y Y + F AR 1P o « -
00428 teg2 D*ne 2160 w2 LoCeh T022 nel €02 1le€0 €2 Se96h €°¢ L Lol h€e20 22 :
%L 9% 0% TEelU 17 LAY LR AR [ 84 OvT Zte2U U7 6°2%n (%¢ Vot S%¢ 1€e20 6l
94965 ODelh [ICE T 4 92020 1 ho0CS S21 1ot 9ol SZe20 L1 €825 Tept 6 6021 hZe20 91
Dt AL ¥ 4 Siuy 4 2 w1 Ry 5 1 4 b @ Y 4 2 -3 G BTS8P Lh T TR T TRAETTT 22620 T T ek ThtgT TOWIT T 2 VT 12420 ¢t
L°0Z9 Co9ml 6°6€1 11420 21! l¢het T2 5¢ 21 hCel0 11 Eoheh 5°p 0e2 0°*s €col0 01
e B34 3 [ st sl A i 2 ety 2 % 3 3¢ iy St o & 2 M S S v ¥ 15 TCS107® 1025 9%0h LATS YR T 92el0 ¢
FAYS TN L1 3 621 6210 ¢ 8*eZs Lont 'Y 0+¢1 hZel0 § Se9¢g C°*¢l he 1e2! €Z2e10 »
st | e T 4 zeeto—¢ <*sTSs—T*o1 0T Tt 7510 ™12y C°9hT  1v¢ Teecl ™ 111071
¥ 930 QION1 QIDN]  yOSBY 3IWYN  °*ON ¥ 930 QIONI QION] ¥OSOY 3JWYN  *ON ¥ 930 QIODNI OIDNI n0S8Y 3IW¥YN  °ON
T T g 3 g v I0S Y I0T 300N 300N T 4R3I YT EYI0S IVi0IT 300N 30N dWJ] 3l 8¥Y05 T V101 300N 300N
s Qv ] 8 Qv ] ] [} »n Qv -] 0 V]
o T HTZH 9 U2S " C*hhZH TIVIOL T
T SY§Z T Lv¢ wWERY TTTaEYR T T T
s*gel Tz e LY F18WN
8901 U/ 0°9S SA019
Z%1C9 905y 0*sls si1008
- L 4] LA R R A S 1 5 T E o~
8*gtr  0°2y seLl¢  Sd0 o
I — Crogot STt STy SS YT T T T e
€26 1es2 h°68 ICREL
[ 3L L EERAL] BYhIT  HOSIA D
20,912 9°Cel 199461 Swil]
T T T T O TINT T OTIONT BUSEV T 3WYN CON T g 930 TIONT GIDNT T ®bSE€V  3IWVN  “ON ¥ 930 OIONT  OIDONI  50SSY 3JW¥YN  *ON
di3L *yel 4¥Y0S Y104 300N 300N dN3y 'yl ¥Y708 v 04 300N 300N dW3y ey ] ¥¥0s V303 300N 300N
T g -t L BN ') A - [ ] N OV ® ® ® T o
VINIWNONTANT AVWE3NL 3Hi 340 ABYWWAS
0029 0¢pg! 00 00 0o*
T T dW31— tv3qy tra 3 13 Neitlvaon
dIVINODD HRiINWIZY 4 A X NW3 07104V
T ouvehw & 193U7 ITINY NNRS TTUINIWNOTANT T
" AN10d IN1T3INI} 01 3dvi *NOIJd0 ONINIBKOD 3dV.
T T YINIWNOY THIGUVYRD ISRV NI G3IYI0Y ST 300W  OSNTQN3I® v NI Nw3 07704V - T
bocece
e LK)
tL A9vy

IWId




‘Viva XNY4 IVOON 03V1V130 ¥04 LNOUNIYY AVNL 335 °*iINI1Od 3WlL SNOIAINd 3HL SY INYS 3HL SI INIWNONIANI W3 0717104V

B hiILh YOS C¥hb2h IWI0LT

%92 tve w'eZ  ONVH -
5*gel T 1z LAR W3] ARl
vy0T L 0¥9%5  SA099
219 9°SH 0*sls S1008
_ - T Zh b vF YT NYY -

gesce 002y S*¢lc  SdO

t*000T1 ~nm 1 nuwmo mmqa

€226 Iy WI3IN
[ % A A A ) MLX 4 SUSTA
2e¢S12Z 9°C6l  1°9L61 Wil
T @ Y30 OIINT T U DIRT T WUSEY T ARYN DNy 930 UITONT T UIINT S0SUV IWVN  'ON ¥ 530 GIONT OI9NI NOS8Y 3WYN  ON
dW3l ¥l ¥¥YI0S V101 300N 300N dW3L  *y¥%1  yvi0s v 0L 300N 300N dW3l  *¥*l  ¥¥l0s Y404 30ON_ 3Q0N
- 2OV -9 » - E— W Qv ® ] ] % oV ] (] ® T
YINJWUNOBIANT TVWg3Hl 3IHWL JO ANVWwWNS
0'029 04081 go° 00¢ 00*
. dWdl 530) v T3y 137y “NOTIVIoT
LOVINOY  WINWIZY ] A X NW3a 071704V
008w ® (9307 ITONVY NN”S INFRNOYTANI —
b IN1Od INITIWIL 01 3dvi *NOlld4D ONINIBWOD 3dV¥i
T VINIWNDWTANI “§IGWVAD JSW ¥ NI 034¥307 S1 300N ONIGN3E v NI NW3 071104V T
— . —_ ictz
T
SL 39%y

o n o«

Ll

E-53.



T°TSH T 1 [ Ts CEA 8¢ Tve 0N T Gzel0 9
L*1Sh 1] nel 2 0 2 2°'s L ¢ 0oy nZel0 §
T T T s e e e e Iad 81 |3 Falt B HO o* Th 9 T s T T €Zel0 w
LIS 8 X2 (9 (s 0¢ 9%n 6°92 Z*he 22e10 ¢
"YTSH L' T T &y T T°¢ L 99 2e10 ¢
Lr1Sh o* 6%1¢ € €ec 9 0°2 heZn legg  1let0 |
e e e NIy (3 » t 3 1 a1iw1 ¥OSHY ' 3JW¥N  ‘ON
dW3l Juns duns Juns Juns 4uNS 48NS Ivio4 Av404 . 300N
e ‘& avy SHH/N18  TIV3IH qIguosay
zre9¢ telsg gefse To1e01  wegse behsgl  Sees0m  Oeguot  viol
9 9 5 lent g ! segt 29l QuvH
IvTH TT 878t T ol neSL Z°001 YT ZoTne Jiewn -
Ze2 heS 1e8 9%¢ 149 9%%6 Lrs8 0*cCh SAQT19 w0
- - T 1 $900T ~ €vn2 »v99 XY ¢'09 1902Z% (1w 'syo008 o
hee tog 9¢ 491 teg 9091 S+¢(g 8*9h Ny
: T e e 12 S 17 & S XYY S TVTH CXXY4 93027 U848 T gvmne sS40 )
1e2¢ Behs Coly 8ol hel9 Zel2¢ L8098 Segc4L SSd
e L1 57 LY 1 5307 t°é ILF 3y e901 €*Se JORETY
IEXyY IR+ Sey 1o5h §L Lth 9406 Sy ¥0S1A
A DAL N L0 L — A T &) EYSHS et 17709 IVEOGT " "L¥g29T1 T "Swil
¥ 9309 S ) € 2z 1 Q1IN1 ¥osav 3WYN  'ON
ot Tt A" |5 P O | 111 S 111 S 17, a7 ¥ St YV Y ity THEASTTTTTT T 0T T avgod " 3aoN
. gy ‘YH/N18  *LV3IN Q38y¥0SBY S
SANIWNOYIANID IVWH3IHL 3HL 40 ANYWRNS
T Tt T e T 0¥09wn 0%0gl (1 N+ + K |+ L
dW3yl (930} (l14) (14) (14) NOI1Y¥201 _
dJviINO) HiNW] 2V z A X NW3 071704dY
DE6* g% 0°01 0°% De 0 o 0* 0* 0* e
T TSSIRIT UTLWS 13N T HEBNTY 'YCLER] 9 4¥Ns S d&ns h JUNS € Juns Z Juns 1 48ns
Juns H3A A H3A X H3a dW3i PLERS dWl} PIERY FLLENT dnd) AININNONIANI
LT T T T T N IMNGE TANT T T I TWIA YEANT T TV N GIIYI0T 1T 300K TONTORVIS TV N w3 011040
D6b°2
- - .- e mam e aen —— - ——— — - — .A'x-
9 3I9V4 . nld
- — = mama & e —— s — o _




D TYIVUOXNYITIVOON U3NTYI30 803 INDINTYE JVRI 335 °*INIOd IWld SNOTA3Nd 3HL SV 3WVS JHI 51 INIWNOBIANT OW3 01V0dy
Z2e89%¢ gelivt 8stgl Telea0} hoESE wtnsgl $°650h Osguot Ivi0l
9 9 S 1onl g¢ €t Segt t AL'RY OyvH
9T 1983y TSy <TrToT 13419 t 4d*1'Af TYELT RAALYS AT
ze? nes 1ep L2 19 9% Los8 Os¢ehn SA0TY )
T} oot 194 T 4 Yy Tvhe r'5d '} T°0Z¢ YTe? §100e : ’
. nee g 9e¢ 8°91 1e¢ 99! Segs 8'9n n>u @
ST v y*HT TR T N T 9307227 FER 413 S hnt 540 w -
- te2¢ 8ehsg Celg CENT Y nei9 ZeizZe {808 S*g2L $§7d v
g+t st g e TT Tvs 244 vTYOT IR T TWTIA L
donl i8¢ §ey legy S ¢ iL*h LAY FS Selg ¥0S A
T IvTRY X YA 'Y 11 [4X YR 1T+(0% LYY 1vgeq ! PI' Iy
8 9309 ] U 3 4 i OIIN1 80seY ImIN___*ON
PLEPS JENS Nng Juns JYUNS Juns 48NS Tviol Y404 300N
A QY 'du/nle  *LY3IH Q38u0SOY

SANIWNONIANT IVWH3ML FML 40 ANYHWNS

- 0*0%4 Tv0e7 g5+ 7 60+ Go°* T -
- - PTE D 1930) tid) 1134) tid) NDILYIO0D
I3VINOD  RIAWIZV 7 'y X NW3d 01104V
0cé 1YY 0+01 0°*s o o* 0 0 0 0
TSSTWI T IAYTIN T T HIONIT  RIYNIY 5 3IENS 5 49NnS % J8ns Tt Juns Z J8nS T 48nS . :
4uns H3IA A H3IA X HIA dWil dndy awd) FLED FI'ED PLED ANIWNONIANI
- T ANINRON AN T I IRIR YEINT T Y NI UZIVO0T ST 300N T SNIONVIS ¥V NI AN 07904V T T e
__booes
T T tym) :
s 3%Yy Nl




<YUVS
2°86S

dI
o

10 Id
[\

c.
De*

1%y
5%4S

0¥
[+1J

[« IQ
Qe

o*
o

8t
9°ht

8¢
9°ht

D [
LA 1] o*

o
o

gV
['KJ

T TR e e T T O
heutS 0

[\KJ
o.

194
[+ R

ey

o.

0°
hoh

[
0o

[+IJ
(*IJ

[Vl
Q¢

0*
a4

o
Lonl

Z€el0 &
I€el0 8__

92010
SZelO

YT
heh

'O
0

"I
Qe

D
[

Y
Lohl

teel
Lhl

nZelO
€2el0

h A A [* 4
[+ 1] [

[+)d
(14

R B R« R

¥ 930

-g
0038y

¥H/nLE

c-
0¢

gy T g

S, - __boagy  caty 00387y
dIHIA dTHIR AN T TV N08 T TTIOIMIdTT O THIA

(/R
O.

o.
D

[*1J
g

[V
0

o.
o°

0¢
o*

[YILJ

o.
¥vos

YA9d3IN3 LIN3ICION]

—p?

OI..
*¥'1 00387V

YIRIA

yM/n, e

0°
od

387y

°.
uv0s

['\J

q0s

Yiv3IN Q36Y¥0S8YV

1J3¥10

R ITD ¥yOSUY

iviot R LBT

2210

» QY

o

—g

TTTOYTTT TTTTTRvARGS T T OV

1

["IO)

['lJ

o°*1Ts1

EohpsS CERREY

Mviol

L*J
D*

T T STt m e ssemmemenee .ldl

L4
[ )]

0
(1

U
0*

o
hdocs

ov
Qe

o
o.

1t
6°hnC1

O
he6CS

[ERL]

°.
se— e
D

0°"
°.

[ L]

¢
["ILJ

O.

" d
Q.

T Qe s g g

(s3]

SvIN
trelg
s 21 S

ne6S9

U
[P

c.
o.

LY 4
14981

0
0

—gr——

°'

8°h91

T RS T T

0

6

LR i
Le81¢ 1
v

8

heé6g9

0
°0

" Ad

[V

S e e s e — e

1° Ad

0°

O
o.

Triwet
8*12¢

198
Q¢

12
Oo

[ AN
»08

gelze h'08

d.‘

YL

|* A4 [* d

—pv

o.

(341

4L} €°¢

erirr— b ——

~_AWI3H
HOS14A

.. o.
C¥TBICT TN C
au3dl 31K3A
—a-gv

O.
,I:oau04<;:.mw4~.s-.|;m. _hefZgz 0 0° 0e
bt o omwm4< 4Y90s T 1 T 0038V T ey
3 "3 ] om_ 423410 JIH3A JIM3A >mh~ M
¥V
BR7NI® YXDEINI INIUTOR 4M/Ng8 T1IV3INH oumwomm«

D

8°08s

heg2te

¥v0s G1ONT
123410  Wipy

:lmhocm

¢om¢<,
RARYHY

.w:»_
INYN
300N

‘ON

e — .»zu:zQMﬂXﬂulmmrmMﬂw:Mrp:mm.»rmxx:w.l
" iy .- s e
- : oo e e e -
e et e ¢ e e e - Sk s = =
— e e J— 4IVLINQD . 2 1 A
- VAN MAMMIZY . e . NOlivOON
—_ — . W30 Y0dY
R T, oo.c: E— o 5!W u
ANIWNOYTANI T 3IVy [ 0 o
e e e e VI 43I0 TV NI 031507 1 300w ONIONYLIS ¥V NI
ANANTETIANITIY, . R T T e e
98 23a9Vy4 e . w3 0Tod¥ e
— R U -1 L 4 J
- et e e = |
e n ot e mree e e et e et o n e e e o e e e = e - -
et Ce et et et e et ot em e e e ) S |




' A *Ad ' A ' A et ' A o’ os |+ 4 AR CRN ) [ARA ZCe 10 &
T84S 0° 0¢ [\ 0° . S¢S 0¢ [ 0 0¢ (XY S9¢g L XX 1€el0 @
IIIIII T ———0¢ 0 -~ o o o o o 1 1) 0 o~ o 9210~ 7"
0e o* 0° 0¢ 0* 0* 0* 0°* 0e 0° 0* 0 0* S2¢10 9
| e A 34 0 o* o o o ' [* I |* Bd ov uv hZell s ;
0 0 0° 0° 0°* 0e 0¢ o° 0 o° 0° Qe Qe C2el0
124 0 14} o 0 ° g * A 1" B 1*Ad o L b L o ¢€Ze¢1UV
84285 o* o* o o* 848¢ 0 o° o° 0 XX ¥4 gee¢ t*ee 1Zel0 2
— T g 0 © o+ o ORI A 0 o o U’ 191 0
¥ 93¢0 sy 0038V syey 00381y ¥vipg ‘M1 T 0G39TY . *ye} 00381v  yvios G13n1 40suv IWYN_ CoN
TTTTTTTT T dHIL T I —— 3 R IR AN3 EVI0S TI3FTVQ ITRIN JTHIR _ANITEvI0S  (IIWTU . IVior  WiolT  “3aow
M Qv YH/NLB *ADN3INI LNITIIN] yN/n1e *Lv3IH Q38y0S8Y
— e —— € 0 0 0 T*YSTY O o, o L AR L F A (S04 02NN LI 172 St 7Y ¥ S
o4 - —g - Towe o 0+ o s YT TVHL 5K o OuvVH ~
0° 0 o 0* 9%hLg o° 0¢ 0e 0 Qethnl 9ohyS 9oCh! T18wN C.J
s Qs Lae 0 9+ G54y o o © -0 n’Y 2 S8 1452~ ———8A0V9— " - w
0° 0° 0° o 8°C0d 0* 0° 0 0 19961 8+€C0on 12961 Si1008
R — | D e L g 0 0 L % o o o o (Sl ¥ 4 [ 32 ¥ LAl T4 1T )
0* 0 (L 0* %659 0 ot 0 0* 3041 ntége 204l Sd0
At 0 ' A o (341 A8 U~ U U ue LAE4 1Y {711l 8775¢C §5d
o* 0° 0° o° hohZt 0° 0° L 0* pete honzt 1oty iWiIn -
B 0, o o~ oY T*Thz —UY N T o° WOa0T  TSThz  wva0T  wosiA
0* 0° 0 0*" 2%s6.2 0° o D 0 9°8809 2°S6,2 [ KX-T'L wth.._:! L
T e ¥9ICT vy TI T T paINTV TTYETTT T 0UIEY YT YyY T 0aIgny SueT 0Q38TY uv10s JIONT yosey 3WYN  *ON
dnil JIHIA JIMIA AN3 ¥YI0S 492310 J1M3A J1H3A AN3 8Y10S 123414 dviow viod 390N
——Qv T UN7NIY YXASEINI INIUTONT ¥H/N18 VIV3IN 0308059V
R — CINJWNONIANT VWy3IH1 3NL 40 AsuVWHNE
: 01 0+08! 00°* 00« oo°
- 5 dNa1 19307 T1d) ¥ tad) NOolLlvI0
4IVIND)D HINW]ZY 2 'S X nW3 o.._..._.o.a..q...l.
00e8h = (9530) 319NY NNS ANIWNONIANI
s = mme - - *INIWNOYTANI —3Iv4S 49330 ¥ NI Q3IV30T ST 300k ONIGNVIS Vv NI AW3 07104V o
’ Doz2°*¢
TtT T - (gH)” T
S6 3I9vd

AWls




197 o’ o’ o’ o° 8°81 o 0 o o° 9% 1l 881 91 ZEel0 &
20868 0° 0° 0 o §%4S o 0 0 0 99 nt Sesg 9%ht _1gel0 g _
T e g T T T o o L b o 0°¢ 0+ ) oY T oYy T T oY T T T T ezeto ¢
: 0 o o 0 0* 0e, 0* 0 0 0°* 0°* 0 0*  szel0 ® .
e en iy S e g e = g s g e e g g% 0 08 o’ v e 0T T T e T T Thzell s
0 o 0 0 o o* 0s 0¢ 0s 0 0° Q¢ 0 €210 »
' 2d T 1°Ad [V s I o™ D° (' 0° 0° o 0 0° 2Ze10 ¢
e*28s o° 0 0* W ge6t 0 0 0 0° £oc2 8e8¢ €€ 1Ze10 2 :
T o b s B L A L o 0 o° [B oy oY 11e10 )
¥ 930 eyl 0038V eyl 0038y ¥vios *¥*l  o0d3eqy ‘url 0g381Y ¥vI0s OIDN]  uOsQY AWYN  *ON
TTTT T ENIL D1H3IA JTHIN AN3 TTTEVA0S T T TId3E10 T T I IHaA J1RIA T T ANT AT 123310 Y101 vi01 300N
A Qv ¥H/NLB *ASHINI AN3TIINI ¥H/NL8 *LV3IH 03940SAY
T L1 LA L Z998TY @0 T e T TG o° 099821 99619 T0esezi " viol
o o U o 50l o’ ' o3 o 5°9¢C YY) XT3 ouvH -
o 0° 0 o* 9o0LS o° o0 0 o* 90Chl PonsS 9°chl _ _lewn . o0
- 0¥ 0 0° o* S'in g° o 0 0° 1962 SeLn 1462 SA0I9 g
0 0° 0* 0* 0°C0n _0O° LA 0*. o 10961 _Beton __1°9el_ _ S4008 us
I LI 0% o TTeCe o 0 0 0° so¢ce 6°¢Ce S'¢z noy '
oe De 0* 0* (A X1 0° 0° D¢ 0° 2°0¢1 ho659 204l $d4Q .
o o 0 o Lozt Q¢ 0 o* 0° 8 4S¢ Lezgll  geyse $s1d
. . . . [] ] . . . . . .
T L e L et L [ e At
[ 0 ['IJ .0° 24S5¢2 o 0 0 o 8889 Z2egg.2 8%gy9 9wll
TUOUTTT T30 TURECT T T OUIENY TN 1T U003V TTHYIoS T Yt T T 0036 T TRyt T T T OUIBY T uVE0E T TOIINT T T H0sE@Y T 3WYN  *ON
dW3l JINIA J1M3A AN3 ¥vylos 433414 J1H3IA LHIA AN3 ¥YI0S 493810 V104 aviol 300N _
oy YH7NTE " X9FINI INIOTINT ¥H7NIY ¥ IVIW GITEOSEY P e
o omm o o CINIWNNOMIANI IYHYIHL 3W1 40 AnYWWNS
0%l 0°0g! 00 00° 00°001 .
eWIT i3 X [}] TT37 I3y TIH NOTIv307
. e . _dJ¥iINOOY _ MiNWIXV 4 A X e __NW3_0Y04dY
00°*sh = (930) 3719NY Nns INIWNOBIAN]
T T T T T T T TR NIRNON TANI T 39V ¢S ¢330 TUUYINT Te31IYI0 T s1 C Faow TONTONVIS ¥V N1 aW3d 049%0gV T T oo
..goere
’ i . oo TUTTTTTmTm o o T T T T .' - (H¥H)
01 39Vg4




s )
[<4
—_—— - - B N
So5te——0 0 A ) ove o o o U’ ' 34 L] 3 ZLe10
De oY 0* Q) 0° 0* o* 0¢ D 0* [ [} o 1€e10 8 k
— e L 0+ 0+ 0 0— o o o g o o o U 21T
0° 0 0 0* 0 0° 0s 0* 0» g o° 0¢ o* SZel0 9
- e o o+ o* o o o o o 0 o L o W2¥107S ;
0* 0* o* ., o .e° . 0 0 0* o* . . o* 0* 0°¢ 0* €ze10 »
o> orY— o0 o o o 1 & o, o s o o ZZe10
L0Ch9 0 ge ... @ 0+, . 84S 0 . Qe-, ge - 0 L) 8¢S LhS 1zslo 2 )
|84 114 <M [+ o [ 6372 Qe [ Qe [ R 6°22 e*ci T1el0 |
¥ 530 °ye) 0Q381Y *ycl 00387y .¥vI0§ sysy 00381V ‘ycl 00397V CARLTS Q13N1 yosHy INYN__*ON
- 0-!ldtuutililudIUSlllluqﬁuxl-I!iiu(!lfllddJQMltliﬂuuﬁﬂdllIUAﬁu> JTHIR ANJ ¥¥105 47380 V101 Av,04 300N '
h Qv YH/N1E YABYINI »zuo-uz- : , ¥H/NL8 SLV3H Q38M0S8Y
B o o o o LML U ov o’ U%8861  ®%ZTe¥  O%se6T WIOLI — 77
- o+ -2 0 0+ n ot ARE -9 o o o TvSS FTHTT L1 BYVH
. 0¢ 0 0 o* L*90» o 0 D 0° L0101 Le904 40801 T1gun )
I 0r—. ot— — .. —g¢ ——p 4 g+ 0 o+ o o 9 0t vy SADTY Al
o* 0* ' o KRV o* 0 o 0 2e9¢€! 9142 zroct si008 - 0
e A o+ 0 o <'CE o o 0% —OF [ 34 4 4 Tits (34 %3 Noy )
. 0* 0* o 0* 2%9Sg 0 0 D o 0%smt Te9ss 0*snl S$40 i
: - 0 0 0 194 T ZhTY o o VA (v el 147 T8gnt T L%8Ch $Sd
L 0° oe ‘pe 0°* 942 0° oe [ 0° LY LAY 4 ne IC kL
e e e o o o o 17 R 413 D¥ o D’ I »¥LST ALY we LS ¥O0S1A
o 0 o o Zelnes O 0 0 0 £este Zelpyt  €°sCe Wil
T T TTRTRIC T YT T Dg3eTY T YRV T T T o038 T uvVI0S LN 00387V LD 003871V gvios GION1 yosav IWYN ‘ON
(dWAL J1HIA JIK3IA AN3 ¥¥I0S i33y10Q JIK3IA JIH3A AN3 ¥vl0S 133410 Iviog VL0l 3Q0N
—m-QY H7NTI® Y XO¥INI INIUTINT ; gH/f18 ViIV3IH 0383088V :

; B - SINIWNNONIANT TYWy3IML AWML 40 AYYHNWNS

o'l O+0g1 00" 00¢ 00°001
CLERS {5307 — 1137 137 A I NOLiVo01
L 4OviND)D HiNW])2Y 2 A’ X w3 0odv__
00°S~- = (95340) 3TI9NY NNS ANIWNOYIANI

LT T T TV ANGNNOETANI TTIOYES T ¢330 T Y NI G3IVI6T ST 300W  ONIONVIS ¥ NI HW3 011047 oo

€11 3n¥y




oo T T T T o mor e e TTTTRAIAVANINVI VIVO NI 04 O3AVHINID N338 SYW 3114 40 ONI 34V
AR A Ak - A St A bl + & by | L abb 0 U 0 ov U Q) TnoelZ o0t
0e o* 0° 0* o 0 o oe 04 o* 0° Qe 0° Coel2 On€
60918 ~ 0~ Qe T TR T TITTIQYT T TTITTR MR T T T g o’ o sv07 R Y] $F0T T e 127UNC
XX14] [ o* 0 0 he o* 0* or o* 1e ne 1e loelZ ot
—— e — —— A —-0 4 o g o o U o VR 0" 0" ' o 80elZ SHhE
o* o* 0° 0°* o* o* 0° 0* D* 0* 0° o° o° LgelZ wnt
o* T8 s @A e @b e b o g o e e v U o 0 U777 9get Cnt
10192 0° 0 0 0 0°e9 0° Qe 0. o s Oeg s*1 Sgell 2Zn¢
691§ - 04 0+ -- (- A A AR A ¥ 4 T g O 07 o* %07 LR {3 CAL' S A ngellZ lag
_ Deg92 0¢ 0e Qe 0° 92 Qe 0 0¢ 0° L 92 'y €8elZ On¢
B A e L L ad -~ 0 L' A 1 Ad ' A ' A4 [+ [+ 'Y K ZoelZ oCC
o* o 0 o o°* 0°* 0 0° 0o o* 0° De 0° 1gelZ 8€C¢C
[ 1% T - B R | R - L B ' Raatastel w T & S+ ] o o o 17 gy 4 1+¢ T wiel2 LEE
€245¢ 0¢ o° o° 0* (s 0° o 0 0° not il hol €LelZ 9CS
- o - YT - opv @* - " TP T TRy T YT T —gv o (Y o O TTUTLe1T sL8
o o 0* o o 0* 0° 0* o* 0! 0 o* o* 1eol2 ngk
——— e —— e b 0 0 L o o 1 2 o R A * B L'Ad L TP 1T TLT
o° 0°* ‘9 o¢ 0 0 0°- Qe 0o 0° 0° 0o 0 L9elZ 2€€C_
- e182- -~ 0¢ - - Q¢ -- - Qo QYT LAY SR < L D L A ¢ X ] 0? [ 182 s¢ 99el2 16€
0%t 0 o 0* o* o 0° 0 oe 0¢ o oe 0° s9elZ 0CC
R L L i ' L A A A el L B L AR« L A + 1 0’ g 07 o Te9elZ 8¢
6°91s 0* 0 0 o CoSh Qe 0. 0o 0° gell Cegy cotl €9e12 B8ZE
LAD 4% 4 o . A o 1+ d o2 U’ gs OF ¢ [ U7 [ Z9el? (2€
0e 0 o° 0° 0* 0° Qe 0¢ o o* 0 Qe 0° 19912 92¢
BebSb - Q- -om —Qe - - o e s Qe T o gt - ST T QY S g —ov () SE 1§ S LY T VA F I Y S
¥ 530 ‘y'1 0Q387Y ‘¥l 0036y 8vI0s ‘¥t oa3eny ‘Yl 0Q38Y #¥0s QIIN! ¥0SUY INYN_ ON_
dW3LT TITHIA T TITHIATT O CANITT T @¥I0STTTTLI3MI0  CDUWIATT O DIAIAT TTANT T T VA0 193910 R v el TT3a0N
4 Qv YH/NED ‘ADHINI IN3IAIIN] YH/NL18 Y1V3IH G3840S8Y
i i T T T TN WNOBTANT T 3OVYS T 9330 7 TV UONTD G34AVI0T st 300w T ONIONVIS TV ONYT T TAWY 0oy T T -
00n*C }
— - T mame ar b+ = A ke e e m ma s s me e e o e e e e adnatiatd ———— —— e ——— - - A ﬁrx-
121 asvy Intd

£-60




APPENDIX F
MRR SAMPLE PROBLEM

The results of a sample problem set up and run on the MRR to
demonstrate the program capabilities are presented in this Appendix. The
sample problem consists of the multiple reflection analyses of two time-
points of the EMU manned qualification test number 2. The EMU manned
qualification test and the EHFR generated environments used as input to
the MRR are reported in Appendix E as sample problem number 1.

The MRR sample problem analyzed EHFR timepoints at 16.6 and
16.683 hours using the MRR problem restart option. The EHFR environment
calculations for these timepoints are shown on Appendix E pages E-19
through E-21. The resulting MRR analyses, presented on pages F-2 through
F 8, tabulate updated adiabatic wall temperatures in °R and environmental
energies in BTU /hr.

The EMU environmental absorbed heats calculated by the EHFR and
modified for multiple reflections by the MRR are compared in Table F-1.
This comparison shows that multiple reflections added approximately 2 1/2%
additional absorbed energy to the EMU. Greater multiple reflections effects
would have been demonstrated if the solar lamps had been on.

TABLE F-1 COMPARISON OF EMU ABSORBED HEATS
CALCULATED BY EHFR AND MODIFIED BY MRR

1
| EMU | EWFR Results

i MRR Results
Time Area (E-19)* ? (F-3)
16.6 IT™ 1944.7 2051.1
Visor ' 127.2 128.3
Helmet 89.1 96.3
PLSS 805.6 820.9
0PS 344.5 354.8
RCU 36.0 39.6
Boots 590.4 598 .8
Gloves 55.9 68.9
Umbilicals 164 .1 184.6
Hard Points 24.3 24.7
TOTAL 4231.9 4368.1

*Appendix E page number

F-1
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