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SUNMARY

A Fortran computer program has been written for the CDC 3300 which computes thn values of
the modes of the perturbed downstream flow field resulting from the interaction of an infinite,

plane shock wave with an upstream flow containing perturbations in all three modes: vorticity,
entropy and sound.
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1.0

INTRODUCTION

A Fortran computer program has been written for the CDC 3300 which computes the
values of the modes of the perturbed downstream flow field resulting from the inter-
action of a fielc of turbulence and sound waves with an infinite shock plane. Various
other quantities associated with the flow are computed and output. This program
supersedes the one reported in Reference 1, which was able to accommoaate only one
of the possible upstream modes -- the entropy mode -~ as an input disturbance, and
only for specified values of §, the inclination angle of the incoming disturbance
wavefront. In the present program, the effects of the upstream entropy, pressure and
vorticity modes on the downstream entropy, pressure and vorticity -1odes are computed,
c~d the downstream intensities and levels are obtained for a random field of upstream
perturbations, by numerically integrating over all wavefront inclination angles. The
output is designed to exhibit not only the resulting downstream intensities of vorticity
and entropy, plus the overall sound pressure level, but also to show the proportion
that is due to each of the upstream modes, and to show the portion of the generated
near field pressure flucutation level that will be radiated to the far field as sound.
The theoretical model, and justification of the mathematical expressions used, are
given in Reference 2.  Schematic representation of the basic flow coordinate

rystem and the interoctior: process are given in Figures 1 and 2, respectively.



Figure 1. Basic Flow Coordinate Systems

Sonic Circle

Figure 2. Intrinsic Frame of Reference with Respect to Downstream Flow Field
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2.0

LIST OF SYMBOLS

These are best exhibited in tabular form: -

TABLE OF SYMBOLS, THEIR COMPUTER CODE EQUIVALENTS, AND DEFINITIONS

Computer -
Symbol Code Definition
€ EPI (degrees) . .
EPIR actans } Shock wave angle, referenced to the X, = axis.
B BETA (degrees) } Angle between the shock wave and the downstream
BETAR (radians) flow velocity vector.
5 DELTA (degrees) } Inclination of upstream disturbance wave with respect to
DELTAR (radians) mean flow direction.
DB (degrees) } The initial values of §; i.e., the lower limit of
DBR (radians) integration.
DS (degrees) } . X .
DSR it} The step length of & for the numerical integration.
DE (degrees) } The final value of &; i.e., the upper limit of inte-
DER (radians) gration.
a ALPHA (degrees) Inclination of Ug with respect to the downstream mean
ALPHAR (radians) flow direction U (exterior angle).
M EMEWE (degrees) } . i .
e EMEWER Gaaians) Effective Mach angle coiresponding to M
Y GAMMA Ratio of specific heats.
M, EMI Upstream flow Mach number.
M EM Downstream flow Mach nuriber.
NI ENI Upstream Mach number corresponding to a normal shock of equivalent
strength .
N EN Downstream Mach number corresponding to a norme! shock of equiva-
lent strength.
M EME Effective Mach number corresponding to Ue'
Al Speed of sound in the flow field upstream of the shock.




Computer

Symbol Code Definition
A A Speed of sound in the flow field downstream of the shock.
A/A1 ARAT Ratio of acoustic velocities across the shock, downstream to
: upstream.
U' Ul Mean flow velocity up.‘ream of the shock.
U U Mean flow velocity downstream of the shock.
Ue UE Apparent mean flow velocity downstream of the shock with respect
to an observer moving with CS :
g UsSM Dimensionless magnitude of the upstream velocity perturbation along
the x* -axis.
% VSM Dimensionless magnitude of the upstrecm velocity perturbation aiong
the y*-axis.
U ULI1 Dimensionless magnitude of the downstream velocity perturbation
' along the x'-axis.
v, VLI Dimensionless magnitude of the downstream velocity perturbation
along the Y, -axis.
VORT v ORT y (L2 +vii?)
Firk usp Dimensionless magnitude of the downstream velocity perturbation
clong the x*-axis.
vi VSP Dimensionless magnitude of the downstream velocity perturbation
along the y*-axis.
U, UP Dimensionless magnitude of the downs‘ream velocity perturbation
component along downstream mean flow velocity vector,
vV, VP Dimensionless magnitude of the downstream velocity perturbation
component normal to downstream mean flow velocity vector.
IU] EYEUI The upstream turbulence intensity along the X -axis.
IV] EYEVI The upstream turbulence intensity, normal to the X, =axis.




Symbol Ccz:n;zuefer Definition
7 TIU The downstream turbulence intensity along the x;-axis.
v The downstream turbulence intensity normal to the x;-axis.
Cs o4 Drift speed of the upsiream disturbance wave along the shiock.
CSI Csl Intersection of shock plane and sonic circle lying farthest from the
origin.
C,, 52 Intersection of shock plane and sonic circle lying nearest the
origin.
X CHI Shock strength in terms of the ratio of pressure of the unper‘urbed
flow across the shock
P_ PM Dimensionless magnitude of upstream pressure perturbation.
P]. « . PCS Dimensionless pressure perturbation immediately behind the shock.
x* =
P, PP Dimensionless magnitude of the downstream generated pressure
perturbation .
pm- PMI The ambient static upstream pressure.
SPL; SPLI1 The overall upstream sound pressure level .
SPL TSPL The overall downstream sound pressure level .
q Q A dimenionless parameter related to the downstream pressure per-
turbation, one member of the pair making up the Riemann invariants.
pn/p]m RORAT Density ratio across the shock, downstream to upstream.
lTI EYETI The upstream entropy fluctuation intensity; i.e., the r.m.s.
fluctuation in static temperature, referenced to the local total
temperature.
-3 SM The dimensionless magnitude of the upstream entropy perturbation.
S, SP The dimensionless magnitude of the downstream entropy perturbation.
I TIT The downstream entropy fluctuation intensity .




Computer

Symbol Code Definition
ﬂij PIE(I) Transfer coefficients for the interaction.
)\ij ALAM(I,J) | Transfer coefficient for the interaction.
D D } Convenient groupings of parameters in the solution for the equiva-
C & lent source function g(y*); see Reference 2.
aly*) GYS A function related to the strength of an equivalent source located
on the shock plane. See Reference 2, Case Mg < 1.
P(x* =0) PCS Dimensionless pressure perturbation immediately behind the shock,

for the case Me >1.




3.0 LIST OF EQUATIONS

The following equations were used in the model to express the downstream modal values

in terms of the upstream modal values. Many of the equations are the same as those

used in Reference 1. The principal equation which is the basis of the model is Equation
3.38. Most of the remainder of the equations were used to supply values of the parameters
used in Equation 3.38.
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330 K = -A33 cos(a-6)+1\23 Kl
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R e

3.44
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S
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R
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20 log [( p+> Yp, X /(1.45 x 10'5)] +74

Note that in the above four equations ¢ > implies root-mean square values, (summed
over delta).

The theoretical justification for all the above equations is given in Reference 2.
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4.0

CBJECT OF THE PROGRAM

Consider a turbulent fluid flow, plus a field of sound waves, passing through a shock
wave. Then given certain of the upstream parameters of the flow the object of the
progran is to predict the downstream values of certain of these parameters. In
particular it is of interest to find the individual contributions of the upstream values
of entropy, pressure and vorticity to the downstream values of entropy, pressure and
vorticity, and the total resuiting downstream intensity or level for each cf the three
modes. The principal equation involved in this process is Equation (3.38). As « is
a function of & then this equation applies for only one particular value of §. To find
the total effect, the equation is numerica!ly integrated over the rarge 0 < § < n/2.

Two methods of integration are used and the resuits of both printed. The first method
merely computes the root-mean-square values of the various parameters involved.
The second method is best illustrated by example:

(P> * Z(E (pé)cos Si) x A
8. \ j

where

P> s the downstream pressure

p.z. is the downstream pressure for a particular jth modal upstream

g change at a particular value of §.

A& s the step length in & in radians.

Note that for the downstream pressure due to upstream entropy (say) then the summation
over j will contain one value only.

In practice A5 was taken as one degree but this is an input parameter ond can therefore
be changed. The summation for both methods was taken ivom:

Ab AS
8'—‘—2- up to 8=[NA8+T

1)
-l

where

[NA5+A5]5—;- but [(N+1)A5+%5-]>—‘2'-

The results produced by the above two methods compare v ry well . In fact in many
cases there is agreement to three significant figures.
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The author refers the reader to Reference 2 for a more detailed discussion of the
methods used herein.
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9.0 INPUT TO THE PRO GRAM

Card Parometer Description Format  Columns
] DATE The date of the run A8 1-8
] JN The job number 15 11-15
] NN The number of sets for this job I5 16-20
] DB The initial value of delta-degrees F10.0 21-30
(Usually Zerc)

] DS The step length in delta-degrees F10.0 31-40
(Usually Unity)

] DE The final value of delta-dagrees F10.0 41-60
(Usually 90)

2 EMI M, the upstream flow Mach number F10.0 1-10

2 EPI The shock wave angle - degrees F10.0 11-20

2 BETA The angle between shock wave and the F10.0 21-30
downstream near flow velocity vector -
degrees

2 Al Speed of sound in the flow field upstream F10.0 31-40
of the shock, ft/sec

2 EYEUI The upstream turbulence intensity along F10.0 41-50
xy=cxis, r.m.s. velocity fluctuation
referenced to the upstream mean velocity

2 EYEVI The upstream turbulence intensity along F10.0 51--60
y-axis, r.m.s. velccity fluctuation
referenced to the upstream mean velocity

2 SPLI The overall upstream sound pressure level , F10.0 61-70
dB re: 0.0002 dyne/cm?

2 EYETI The upstream entropy fluctuation intensity, F10.0 71-80
r.m.s. fiuctuation in static temperature,
referenced to the local total temperature, ©R

17




Card  {arameter Description Format  Columns

3 GAMMA  Ratio of specific heats of fluic F10.0 1-10

3 PMI The ambient static upstream pressure, psi F10.0 11-20

Repeat cards two and three NN times in all, then input another card type one. To
end run NN should be less than unity.

18




6.0

OUTPUT FROM THE PRO GRAM

The output from the program is well annotated. The results for method 1 described in
Section 4.0 are given at the top of the second page of output for each set. The results
from method 2 described in Section 4.0 are given at the bottom of the second page of
output for each set and are referred to as the "alternative method of integration."
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C ENTRY )
}

Set:
P1=3.14159265
NLIM =100

1 ﬂi
Read date,
JN, NN,

DB, DS, DE

CON=DS x /180

END
il A

Print main
title with date,
job number,

Print diagnostic
"Incorrect
range of &'s"

Print diagnosficr
"Too many

sets"
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!

Compute and
store the
vector PIE

EQ.

!
Compute and
store the

matrix ALAM
—&—’—

Set KI
count = 1
and K] ct
limit = NN

t—

ead EMI1,

EPI, BETA, Al,
EYEUl1, EYENI, SPLI,
EYETI, GAMMA, PMI

ARAT =

(7W1-1)(W1 +5)
36 Wi

l

A=ARATx Al
Ul =EMI1 x Al
U=EMxA

|
1

Compute the
upstream
entropy SM

|

Compute the

;
Print EM1, EPI,
BETA, Al, EYEUI,
EYEVI, SPLI,
EYET], GAMMA
PMI

EPIR = EPI x n/180
BETAR = BETA x /180
SE = SIN (EPIR)

CE = COS (EPIR)

SB = SIN (BETAR)

CB = COS (BETAR)

ENT = EMI x SE
W1 = EN1 x ENI
W2 = (7 W1 - 1) x SB?

upstream e 2 F
vorticity EM = 4, Wi+ 3
components w2
EN = EM x SB
CHI =(7 x W1 - 1)/6
_6xCHI +1
RORAT = CRI + 6
——

23

Compute the
pstream

vorticity comps ,
bout * axes

l

Compute the
upstream
pressure PM

l

Compute comps
of downstream
modes indep.
of delta

|
rint EM, EN
N, CHI, RORA
, ARAT

-

Print Ul, U,
SM,PM, ULT,
VL1, USM,
VSM

Print the
matrix

ALAM




1

Compute CD = COS (DELTAR)
CDME = COS (DELTAR - EPIR)
CS = CD x U1/CDME

Add 1 to ct of segments

v

Compute ALPAAR
EQ

Ensure 0 < a <

| l

Print the
vector

PIE

Zeroise all counters
and accumulators used
in both methods of

SAMB = SIN (ALPHAR - BETAR)
CAMB = COS (ALPAAR - BETAR)
UE = U x SB/SAMB

int tion.
integration : i e
DELTAR +
‘ DSR
Convert limits of integ.
and step length to CFOZ‘PU fefcomps.
radians. Set DELTAR o OWTS ream
- DBR + DSR/2. mfocé:;En ndependent e
o =
|
ELTA N <] =1 :
# o ks ge= di:;l:;stic
ER?
Yes >1
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W1 =EM x CB - CS/A
W2 = PIE(3) x W1 x CAMB
W3 = W2 - PIE(4) x SAMB
V. = PIE(2) x WI

|
Compute D,
AK1, AK2,
AK3, AK4,
AKS5

Compute C and all its
components due to
upstreary modes .

Compute GYS and all
its components due to
upstream modes .

Compute PCS and all
its components due to
upstream modes .

Compute PSIY and all

its components due to
upstream modes .

25

Compute components
of downstream modes
dependent on EME

Y

Add components of,
and total downstream
entropy to relevant
accumulators for both
methods of integration.

Add components of, and
total downstream pres-
sure to relevant accumu-
lators for both methods of
integration.

Add components of, and
total downstream x -
vorticity to relevant
accumulators for both
methods of integration.




—— -

Add components of, and
total downstrecm y-
vorticity to relevant
accurnuiators for both

methods of integration.

<1

EME?

>1

Add total downstream
pressure to accumulators

for EME > 1 for both

methods of integration.

Add 1 to relevant count.

Add total downstream
pressure to accumulators

for EME < 1 for both
methods of integration.

Add 1 to relevant count.

Compute and sum the
vorticity components
along x* - y* and x;-
Yi for both methods
of integration.

26

Compute EMEWER.
Ensure O < EMEWER < n
Compute BC, CS2, CSI

No

No

Yes
Yes

Print
error
diagnostic

g



Compute Q and all
its components due
' to upstream modes

Compute Q and all
its components due
to upstream modes

]

l’k

Compute PSIY and all
its comporients due to
upstrearn modes

27

For method 1 from
root mean square
values of the totals
of all accumulators

.

Convert pressures to
sound pressure levels;
entropy and vorticity
to intensities

l

Print the
sound pressure
levels

Print the
entropy
intensities

[Print the x-
vorticity
intensities




Print the y-
vorticity
intensities

Compute the root-mean-
square values of compo~
nents of vorticity about
the x*=-y* axes and

X) =Y, axes

, \
Print the aobove
imensionless

omponents

|

Compute total SPLs for
Me < 1 and Me > 1

l

Print the
above

SPLs

Multiply all totals for
method 2 by step length
in deita, and take the
square root

28

|

Convert pressures to SPLs,
entropy, and vorticity

to intensities

Print the
sound pressure
levels

Print the
entropy
intensities

rint the x-

omponents of
vorticity
intensiti

rint the y-
omponents of

Compute the dimensionless

magnitudes of vorticity
along x* - yx, and x| -
Y1 axes.




Print the above
components of
vorticity

|

Comgute the SPL due to
Me < 1 and due to

Me > 1

Print the
above SPLs

KI =KI +1

Yes

KI > NN
/
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APPENDIX C

Typical Set of Results
from

Program DIONE



T0=32990'd 00 3T£/2°'T 03 23GAp2°'Te- 20230099°(~

‘ANTLOVEIUINT 3IXL 49 SUINIIOT 44300 ¥34Snavyy  (I)1d 40 821234

T0=39Tu6'0 0 0 0
0 T0-38260°2" TN=366LT°? T0®32(F0°5
" 00 3p22T'T TN=36606"'9 T023262¢' ¢~
0 20-3£0Q8°9 2Ne3pp6a‘'Te T0*3926°5
1
— ‘NOLLSYYIUNT 3Wl H04 SIMITI144300 MHIASVVYNL  (FOIIVAEWTTY XIHLV a4

To=d4G6Ce2 ‘' 3 SIXV sA 9N0Y NOILYENLN3d ALIJ0TIA wWVY3INLSHN 3IML 40 3MNLINIYAW SSITINNISNINII 3IHL «Sa
Zne=3%fbu’3- & SIXv X 9NOIY NOILYENLI¥3Id ALIJ0T3A mYIHLSHN 391 40 3IANLINDYW SSIINNISNIWII IHL «SH
Tn=33009°> 3 SIXv TA ONOY NOILVBNLY¥3d ALIJ0I3IA WYINISNMOT 3Hl 40 3ONLINOVYW SSIINAISNIWII 3IHL T4
T~=3000%*2 s SIXV TX 9n0TY NCILYENL¥3d ALTI0T3A wWY3HLSAMOA I 40 30NLINIYW SSIINAISNIWII 341 TI9
v;.w:mﬁw." 3 NOTLYANLE3d INNSSIHY WYIHLISAN 3HL 40 3AALINOVA SSIINOIGNIWIT 4] 44
ao.uu‘nm.ﬂ s NOTAvVENLY¥Id AaNELNI WY3HLSHN 3IHL 40 IGNLINOYW SSIATVOISNIHIT 3J4L «3

£r 36261°'2 s YIOHS 3H1 40 AYIHLISAMOO ALT1D7573A <074 Nv3Iw IHL 9

£0 33889°2 s #IOHS 3HL 40 WvaA¥LISdi ALIJ0ISA %04 V3w 344 TH

Cr 39€TT°'T 3 WY341Sdn Ol WY3IHLSN®OU *¥IO0MS 3IH] SSONIV S3ILIN0T3A 211SNGAY 4n OlLvd IHL LoMy

£n 30¢¥2't = ¥I0OHS 40 AwVINLISNMOT Q1314 MOT4 3HL NI ONNOS 40 U3ISdS 4L v

An onvw.ﬂ 3 WVY3IY¥LSdN 0L WYIAy|SNwGO *A30HS SHL SSNAHOVY OILYH ALISN3J 3IHL LVHOy

0r 3Tpoi’2 2 #J0HS 3M]L SSOHIY MOT3 J3IBHNLY3IINN J0 IJUNSS3IHd 40 OILVN 40 SWHIL NI HIn.3IuLS wI0HS [H9

Ta=39¢6P° ¢ = HLISNIHLS INIIVAINDI 40 M¥I0MES IVWHON ¥V QL ONIANSHSINNOD MIRWAN w=IVW WyINISNwOL 3IML

0n 39948°'T 2 HAON3YLS INITVALINUT 40 XOUWS TIYa¥ON Y 0L YNIANODSINNO0D ¥IBWNAN WIYm ~Y3IE1S4M 344 To

0 368T6°T 3 H38WNN HIVW N4 wyINLSAVOT dHL «

T2 325C009°T B AYNSS3INd WwVINLISAN 21 |vLS IN3Idlwy 3IHL T4

¥ 0~ 30000'p = S1v3n 21310309 40 OlLVY 3FHL ¥wWaY)
20=300C0"'% E ALISM3INT NOILVALONTY AdOyINT “vIylsd) 3HL TILI

20 3200¢°'t 2 JI313 GNANS AY3¥L1SdN IVH3IA0 Inl T3
T0=-30000°'T = SIXY TX oW1 0L TVWHON ALISNILNI 3ONIINGMNL wv3¥lSdy ML TAT
Ty=30300°T s = SIXY TX 3H)L ONOIV ALISNIUINI 3ONIANGMNNL wyIyLSd) ML IN]

£n 300271 z B e - »JOUHS 3IHL 40 WY3INLSdN Q7314 M374 3IHL NI C2N0S 30 (03348 34L Tv

T~ 3000872 L] HOL133A ALIJ0T3A MUY VVYaW wYIHLISNWONQ 3IHL GNV TEVM NIOMS 3AML N4aIx[3A 3194V 3ml VL33

T2 wocom“n s SIXV T¥ 3x]l 0L 032n3¥3 43N 19NV JAVM XA0HS 3L 0113d3

: . 0na waoo..m = YIHWNN HIYW ~014 wv3IHLSdT 341 W3
.muwugmu Tn waeao.o 2 v1i30 30 3INTVYA VNl 4
.mwwmuwu 00 39900°sg ® v1737 NI HLIN3T d3ls
S33¥9371 ¢ _ 2 V1930 40 3IPVA VILING
¢ 4 vivd 40 S13S 40 H3IR4Ny

S H3IRAWNN Ny 'NOTLOVY3INI ¥J0HS 69/61/21




22 39999’
20 3bE6E°T

Tn=32¢65"
T3-328068"
Toe38ETa 'y
Ta=3289L"y
Tp=3%29w*?2

”

To-3829c"
Gnedbs6L’
?nedfLTy’
Tn-g6o6L"

~ ~ N

N

Ined4G690"
6o :7I8L°
20=3066v*
Ta-3%0EY"*

LA A o ]

fned692c’
9nadq43¢29"
22=3¢Tc’
2i=3366¢"

~

LR VT A

27" 3lpbuw’
2g 3JLgee’
2. 4Tucu*
22 366°6°

v vt .

4

er 3telu'y
21 3Ivugo‘t

Tneg9gGP"*,
Tr=49y96p°* >
Ta=gpgpl®
To=3%88¢"°
Toes0g26"

»i 90

Tr=-3(f£6Sx"
pa=32(p1°*
Tre4@20"
Toe3tolp®

AV v N

Trneafg6u"'2
S0=3TL28'%
Tn=3¢L60'T
To=-32862°T

2a=336T1°1
9n0=302T6°¢
2ne3L198'3
AL FYE4 2 )

en 42¢éto't
2a 3929¢°'T
28 32TT8°:
2o 3v606°t

D119H33UN]

"uemun CICC T CITC "o

SIXvelA 9507V Ly340dWUN
SIXValX ONCAV IN30dWOD
SIXVesi INGIY INI\N0gWud
SIXVasX ONOIV IN3INOdWUD

SANOTLIVRENLY3Id ALID0T3A WV3HELSdn

SNOTLv8YNLla3d 3¥NSS3ud WYISLSdN
SNOILVAYNLNId AdO¥LINI WYIaLSAN

SNOTLvayNL¥3d AL130734

T *L7 3w ¥04 T3A37 3¥NSS3INHg UNIOS AV3INLSHMOT
T '19 3W ¥04 T3A37 3IyNSSA¥G GNIDS AVINLSAMON

A
NUTLYSNNLINAd ALEDUT
NOILYEHN1N3d ALI300
NOTLVEBNNLIM3g ALIDJOY
NolAYeNNL®3d ALI30T

U1 3NT SIXVea 3H]
UL 3NT SIxVear 3H}
Gl 3NnT SIxVer 3H,
SIXVea 3AHL 9NQTV

w¥341Sdn Ol 3Ind S

A ONY TN NO Q3ASYEH ALIDILSOA AYSHLSAMOQ
3A WVINLSAMOG 40 3@ALIARYK SSIINIISAIWIN
3N WYSHLISNMNT 340 2CALTNOVKW SSIINIISNIWIA
3A WYIHISNMOT 40 30NLINDVW SSIINSISAIWIN
IA WY3INISAMOQ 40 3ANLINOYW SSIINITINIWIN

ONQIY ININOGWOD ALINILH0A ~VY3IMLSVMIG
UNOIV IN3INOGWOD ALIDTILHO0A AV3MLSvrI0
ONQAY ININOAW0D ALIDILN0A AY3IMLSWM3SC
AININOGWOD A 101 L1HOA ~Y3IMLSVMOA VLIL

[XVayx 341 ONOAY ALIOILHOA AY3HLSYMIO

SVOTLvedladg 39NSS38d WYIELSHT 0L 3INT SIXVex 3HL ONQIV IN3NOAWOI ALIDILNOA A¥3I¥LSVMICO
SNOTAVANNLI¥3d AQOuLv WYINLSd ULl 3N0 SIxVex INQOTIY LNINOAWOD ALINILHOA ~Y3INLSVMIO

SNIILvauriy3g
SNOILVBaNn N3
SNOILvYoNNn)y

SNOLLV8uALN3e 4L

SIxVex 9NQOWV
AlI2093A wY3MLS4HN

d JdNSSIHg wVdN ) Sdn
3d AdOHLIN3 AV4¥1SdN

172734 wv3ulSd4n Ui

SNOILYANNLS53d J¥SSIud wy3INLS9In Il

SnOlLlvAyNni iy~

AYITa3InN, 40 JOML3In IATLVAGILOY

SIXvelA 9nCAV LN3IN0aWI?
SIXVvelIX 9yC1Y Lv3I0aWl2
SIXVesd 9n07V LnINDaWUD
SIXVesX INOY LIANINOQWC)

SN2ILivean ¥3d ALT2073A  Wwy3uLSdn

SvOIliva¥nladg 3I¥NNSSI¥d WY3y1Sdn
SNOLLYB3NLIN3Id AgCulNT WVInLSdn

SNOJLVR~-"1¥3d A113073A

Ad0sln3 WV3IyLSdn 0L

-
b

vY OOWISN A8 U3iNndw

Bty

ININOJAND ALIDILIYUNA wY3IMLSV*0T A7 1)L

0L 3N0 ALISNILNT AdUHLNG AY32 SyMa(
0L 3NG ALISNILNT AADHINS V= Sym)(
CL 3N0 ALISNILINT AdUHLINTG wVa35.8v¥a0
ALISWIINT AdOINT w¥3INLS U2 9104

300 3A37 34riSSIHd INNOS "3 SNV
30 13A37 I¥NSSI4d INNCS AY¥INLSAMID
3" 3437 IHNSeINg UNNOS AYINLSYMIT
3..37 3INNSS3ING aNANS NYIHLSYOO TvLdd

ELDY
IH )
ELNY
IHL

ELNY
ELDY
I
ELNE

ED
Ing
INL
Im )

ECTY
EEDN
IHY
ELNE

UJ N3IR SAVH SLINS3I™ ININOTIT0s F4L Lvs

7 3W NO4 T13A37 ANNGSING UNAMy AYIM[ISMON

T '19 3w N4 73437 INNSSIHg UNAOS AV INLSAMQUN

¥
Nolivesnly3d AL1009
NCIiveNNly3dd AL1D2GT
NOTLYENNLNIG ALI207
NulLivayNl®3e ALT1209

Gl 3N] Sivvea 3HL
Cl 3n1T SIxXxVea 3H}
Jl 3INT SIXVeA 3Hy
SIXVeA 3IHL ONCTTV

WY¥341Sdn 04 3ING S

A WY TN N0 J3IASYE ALIDIL=NA AVIHLSAUMOT
A WY3INLISAMOT 4N 30NALTN9VW SSITINIISAIWIN
4A WYIHLISNMOCU 40 ACNLINIYW SSIINIISNIWIA
IA WYIHISMMOO 40 A0NLINO¢YW SSIINIISNIWIN
3A WYINLSHMMOO 30 JANLINOVW SSIINIISNAW]A

ONGIV INJNOdWOD ALIDILNOA ~V3INLISVMICO
INQAVY SNMINCHWOD ALIDILHO0A AV3IMHLSAYMIC
INQTV IN3INOdW0D ALIAILINOA ~V3N¥LISVMIQ
ININOAWOD ALISILHOA AY3INLSVMOT ViDL

IXveX 3ML ONOIY ALIDILHOA AVINLSYMIO

SNOTLvH¥NLY3g 3 SS3ud WVIzl1SdN Ul 3INT SIXVex 3HL INOTTVY IN3NOdWOD ALIDILNOA AV3INLSVMIO
SNOTLYANA »m< AdOyIN3 WYAYLSdN CL ING S!xVex INOTY ININOdWOD ALINILHOA ~VY3¥LISWVMIC

SVOliva¥niead

Sixvex 9407V

ALIJ0T3A  wWV3NLSdN

ANINOEWOD ALIDIIHOA wYSEHLSymUE TV L3L
CL™3NA ALISNIUNT AdQYINI ~V3¥iISy¥MI(

SNOILVBENLNId FanSS3IHd WY3NLSHN 04 3INA ~ALISNILMI ALOMINT AV3IHLSWMIC
SNOTLYEYNL43d AdUMLIMI WY3INLSHN 04 3INT ALISNIUINI ALCHINT ~VINLSWVMSO

SNOILVvBYNiY¥3d AL
SNOIavBuNlY3e 3
SNOllveynivNid

120713A Wv3¥L1SAN 0!
¥NSS3Iud W¥3IuL1S4n 0L
AdOBiN “v3BL1S4N 01

1

ALISNIINT AdONINI wVIHLISWMOT viIL

3N0 3A37 3IUNSSI¥A TNNOS ~V3HLS\VMICQ
3nA@ 3AS7T 3HNSS3IHd UNNOS AVIHLSNHIO
300 I3A37 3YNSS3INd UNNOS ~V3IHLISWMICO
3A37 3¥NSS3IY¥d ANNCS wWY3IHLSVMOO Tvidl

IHL
IHl
ELTY
ELDY

IHL
ELNY
ELP
IH]

ELDE
IHL
ELTY
e

IHL
ELT
INL
INg

310N



	GeneralDisclaimer.pdf
	0017A03.pdf
	0017A04.pdf
	0017A05.pdf
	0017A06.pdf
	0017A07.pdf
	0017A08.pdf
	0017A09.pdf
	0017A10.pdf
	0017A11.pdf
	0017A12.pdf
	0017B01.pdf
	0017B02.pdf
	0017B03.pdf
	0017B04.pdf
	0017B05.pdf
	0017B06.pdf
	0017B07.pdf
	0017B08.pdf
	0017B09.pdf
	0017B10.pdf
	0017B11.pdf
	0017B12.pdf
	0017C01.pdf
	0017C02.pdf
	0017C03.pdf
	0017C04.pdf
	0017C05.pdf
	0017C06.pdf
	0017C07.pdf
	0017C08.pdf
	0017C09.pdf
	0017C10.pdf
	0017C11.pdf
	0017C12.pdf
	0017D01.pdf
	0017D02.pdf
	0017D03.pdf
	0017D04.pdf
	0017D05.pdf
	0017D06.pdf
	0017D07.pdf
	0017D08.pdf
	0017D09.pdf
	0017D10.pdf
	0017D11.pdf
	0017D12.pdf
	0017E01.pdf
	0017E02.pdf
	0017E03.pdf

