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ABSTRACT

l.V. S'edykh The choice of desigparameters of inertial means of ensuring the con-
tinuity of propellant in the tanks of the space stages of launch vehicrslification sci-
entific manuscript.

The dissertation for obtaining the scientific degree of a Candidate of Technical S
ences ingeciality05.07.02 Design, production and testing of flying vehicl8sateDesign
Officel Y u zye w0Omipro, 2021

During the flight of the space stage of the launch vehicle with multiple activation
the propulsion engine, the pauses between its inclusions have any duration and can r
several days. During these pauses, the liquid components of the fuel arénandiuénce
of microgravity, and, as a consequence, can occupy any spatial position in the middle o
tank. To ensure the presencepobpellantcomponents at the entrance to thedlines,
inertial means to ensure continuéke used

Inertial mean®f continuity represent at least two (to ensure uniformity of thrust dis
tribution), or more, lowthrustengine which create a longitudinal acceleration during oper-
ation. Under the action of this acceleration, the fluid moves and occupies the necessary
sition to start the engineg is in the prestart state. Determining the time required to move
the liquid from one position to another is important in the development of the launch vehic
as well as in the selection and optimization of the flogyltlogram

In the presented work the questions on the choice of parameters of inertial means of ens
continuity, development of methods of calculation of these parameters and as a consequence
crease of power characteristics of the launch vehicle dogptovement of accuracy of definition
of a stock of propellant components which are necessary for this maneuver are solved. The r
of this work are confirmed by experimental data and the results of numerical calculations.

Connection of work with sentific programs, plans, themdse dissertatiofthe the-
sis)is based on the materials of generalizing research conducted by the author during
research work in accordance with the thematic plg®D®"Yuzhnoye'":

1. Development of materials of tlenceptualand technical project and technical

reports on the launch vehicle "Cycleaé
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2. Experimental confirmation of the operating time and sufficiency of the thrust
the liquid rocket engine of low thrust means of ensuring continuity in the depasitioel
components in the tanks of the 3rd stage ofdabach vehicléCyclone4".

3. Development of materials abnceptualdesigns of rocket carriers: "AKREK",
"Mayak-3T", "MayakS3,9".

The scientific novelty of the most significant results obtalmetihe author is as follows:

I A new calculation and experimental method for determining the time required
perform complete deposition of fuel components in the tank before restarting the propuls
engine using the software package ANSYS Fluent.

I Improved the traditional method of calculating the deposition tismegthe results of
calculation and experimental studies performed during the development of the dissertatior

i A method for selecting the main design parameters of the inertial systemute ens
continuity, namely the number of engines, their total thrust and the amount of fuel com
nents required for its operation.

The practical significance of the work is as follows:

I using an advanced technique, you can quickly and accurately calculabeciaad
acceleration required to perform the deposition of fuel components, which, thus, at the
sign stage will optimize the energy capabilities of the launch vehicle by optimizing the ft
reserves laid down for these maneuvers;

I based on the spemfl time and acceleration required to perform the maneuver c
deposition of fuel components, select the optimal design parameters of the continuity ¢
tem, such as the number and thrust of the engines of the continuity system.

I developed calculation an&merimental method for determining the time required
to perform the deposition of fuel components in the tank before restarting the propuls
engine, allows by replacing part of the physical experiments with numerical significan
reduce the financial @time costs required to perform design work;

The results obtained using the method and calculatxperimental method were
used to adjust the cyclogram of the inertial system to ensure continuity when perform
maneuvers of reorientation of thkird stageLV "Cyclone4", and successfully imple-

mented in the flight task for the first launch.
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In the dissertation the systematic research of regularities of necessary time of mover
of liquid depending on acceleration and other parameters is executediltamatacal model
of a current is created and provetidon results of theseesearcheghe new technique of
calculation of time necessary f@orientatiorof propellantcomponents is developed.

ThelIntroduction outlines the relevance of the research topic, formulates the purpos
the work, the main directions of research, outlines the scientific novelty and practical sigr
canceand providesnformation about the approbation of the results of vemidt publication.

The firstpartprovides a theoretical justification for the need to determine the time requir
for thereorientatiorof propellantcomponents in the tanks of the launch vehicle. The general co
cepts ofeorientation of propellant companisare given and the traditional method of calculating is
described. Based on these data, the purpose and objectives of the study are formulated.

In the secongart an experimental study was conducted to determine the time requir
for thereorientatiorof propellant components largescale models usingzarogravity stand.
To ensure the performance of this study, the initial data are given, on the basis of which
scale of the test object was selected with respect to the hydrodynamic similarégriéte
model and irtour parameters. Aeragravity stand and a kinematic model that reproduced the
effect of external factors on the tank model are also described. As a result of these works
model time required for theorientation of propellant agponentgor the model was obtained,
and it was listed, according to the similarity criteria, in the time for thes¢alle object. After
processing all the results, the initial data required to build a mathematical model were gener

In the third parta numerical model is constructed. The method of numerical modelir
of fluid motion in the tank is given and the problem of numerical experiment is describe
It also provides all the necessary settings and describes the process of computer calculz
As a result, graphical data on the movement of the liquid in the tank were obtained
analyzed with a comparison of the obtained results of numerical simulation with the resi
of experimental tests ipart2. Satisfactory convergence allowed the useurherical cal-
culation to conduct numerical time studies required to npoopellantcomponents.

The fourthpartcompares the results of calculating the time required to move the lea
ing edge of the fluid using the traditional calculation formula, withrésallts of computer

simulations. An analysis was performed to determine a new formula for calculating the ti
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required to move both the edge of the liquid and its entire volume. The new calculat
formulas showed greater convergence with the resulteeohumerical experiment. The
section also analyzes the results of determining the time required to calm the liquid afte
movement, and obtained a new formula that alldetrminingthis time with greater ac-
curacy. At the end of the section, a nevaficalculation formula is presented, which showed
better agreement with the results of numerical simulations and atllagatingthe time
required foreorientation of propellant componemigh greater accuracy in the considered
range of accelerations spherical tanks.

The fifth section presents engineering methods for calculating the parameters of
inertial system to ensure the continuity of the fuel, namely:

I engineering method of calculating the thrust of the engines of the inertial systemr
ensure the continuity of the fuel and their number depending on the time required for
maneuver of reorientation;

I engineering method of calculating the time required for the reorientation maneuv
depending on the thrust of the engines of the inayisiem to ensure the continuity of the
fuel and their quantity;

I engineering method of calculating the volume of fuel components required to pt
form the reorientation maneuver.

The results of the dissertation, namely:

I methods for selecting thearameters of the inertial system to ensure the continuit
of the fuel used in the creation of new promising space stages of launch vehicles,

I computational experimental method of confirming the time required for the depo:
tion of fuel components in thtanks of launch vehicles, which is used both in the develop
ment and subsequent experimental development of the inertial system to ensure the c
nuity of the fuel of the space stages of the launch vehicles;

I the results of the calculation of the timeuigd to perform the maneuver of reorien-
tation of the fuel, which are implemented in the flight task of the launch vehicle "CyElpne

used in State Design Office AYuzhnoyeo

Keywords: inertial continujt system, deposition of propellant components,

low-thrust engine, Bond number, launch vehicle, weightlessness stand, tank model.



14
gl R s [JlosfwshhdUrRm ¢ v f [Tou driRusy

4 Is ORdsd H O ded@vdz] frHjEiA 2 C 5 d34 Bt©d O ded ~

1. Minai O. Influence of longerm stays of elements of capillary intake devices in
liquid propellant components on their parameters / O. Minai, O. Ivanov, |. Siedykh
Aerospace Research in BulgaiieSofia, 20201 Vol. 32.7 P. 175/ 192.

2. 4j HAR. IS.Cfptlcd d3] dzls Odz! dets] Y SHIse jtey H j dad
tc dzts @ ts L OB Stodzs @ s EPmstets? flse O f tcd sls |
IR. laj HA, Cr . v d3®dz e[ j R Odz' CO ' toEHsd | &
Il df .743.3.110%

3. [ ddzO@) .1 ted d34 dzj dzd jJu dd)idk Sipdidses 5 d3tsH § dzd tets
d3d dzls © dz' dzts 2 slstcOB 5Is§ j L OB Stedz” n/ ¢l mlisdfa®OR fi)
R. ] jJor ar. 5. sdg/L/! dp o “CAAR dgslzO s j -m 2T MA@ &) ~
i”6 (1I1®8)i3an

dlsOlls' E WOrntteadms odHOdzdz" r LSO’ dzd:

4. vJHRal. CCMYjtedd3i dzlsOdz! detsy Sftej HJ dzf d
mMWjtedyimMésda OS] fjtejH foolststedsr d3 o € dzt Y
[ . &. 10L0OtejdzS 5, ¢.1.udgdzPBdzj cf s ¢ Ok o @d
Clsjtedmisd ¢ 04 e8¢ EBdydz" wdas.’ QR ftethic. 1 20
stsdz XXMl | 11346

5. #jH aR. IS.CMYf jtod d&3j dals Odz! detsj H sHIse jtey H J dzad
tc dzts G 5 L OB StedztsG 5 Emistcs?2 Miseo O f tord lajfFBtsc
. uwdBtsdzydzfigG d A OLIQiddafbGs 1 v . L jd] dy Yy dgOD Csj,
rdz° y2em.y 1 dqf. 21. iv119. 2 6 . g. 112

6. 1 GR ykgs f .OMmMuyd Sdgtf J tod d3d dzls Odz! dzr 2 By IstsH
ssfdzdo © © BOSC] fjtejH fHolststeds di3d ocS. dif o i
ykze, 1. 4. R OJHCEE j dzSuty,n dzd Y de@ dakjf Ac@®dz] @D.1 9~ 2
4. 13R



15
7. ujH aR. I[.MtsB j dzdetsMiIsd + € MY j tod d3j dzls Odz! dzts 2
SR sdzj delstseo B tzf)ezsPug ME GC OR i Fdzf P . BOC
dzS 56 .4 B3is dzj dgfg sdnBOyYlsj ~dz' € O©. | O .] IsdEL)iz-GHA B 1) tis

sl 1" 9oHrjdzdfp@1S.y Idf . 2. . 4. 35 41

t sBtslsd k& BOIjte' OdzOr dOkzSCtsodnm S daW j 6] C

8. 4uJHRoJ] jssHsdtedwY + CMYf j tod &3] dzls Odz' dats 2
Zstso Issf dzdo © © B OSC On O tistsdsjOdzd qhitsdagls 54 dgtisdy 19
dzZH so 82/RBADL T pjJ ! B. 1 GL Ote d3tz@lag dzm§ FAztsHY x 1 .
stshiem: IsfiL . Ofusidsfids Yy ME OV  § sl jlEgP izl @v 2
Glu-l B, 420 B56

0. 4 JHRaICEMY J tod d3d dzls Odz' dzOW SlstcOBSISE O
stsf dzd o © © BOSCOn Of B/RJ Adzr o jigls[EH Fep@Q "tc OX
XVIlL [ Y dOtetsH .- @S HOAA O dz¥z® S day dz2 § EB oo fr
2015.1 ¢ .150

100 j HROFSEMY Jjtoedd3d dels Ozt detsy f tsHIse j tey H J dzd
tcdzse s L OBBStedzgse s EMistes2Misoa © ( Mj syOlste s
fOtcRs. Q. #JHTEHJRZO ' XIKdt iy dzQtBts H . Is-fdEs@igEs
Codawil1,4 12 " sdgy d2 T e 6.2 044 ..

Ml jHRoFSCMY jtoedd3j delsOdz? detsy f tsHIse j tey HJ dzd
st L OBt kMlstes2Miso © ftod tc®r .ddd.y dat
HT R/ [esHddsip 'LeS.tsfjdim XX [ ' y-fz006ls. kSdztSEto’
Isdzv 2071 fetctsj & 2201 8 .

2aejHRA]JftojH]jdzidd] otj d3j dzd MO HJddw €S
MEdn Miszfjdaj? ©OCjI OMYJ ez B3 dui @Gy Ederg
LB. IsjL XXI [ ' de@tO€Hs.. TRESUE 1 °, Ipidz0d-QA0dPe 1270 1

13 jHRAJIsddddL Oydw dGjIssHdSd ttOmMyjlsO Ml
fjtojH folssteds d3 o Cdzt yj/ded J &3 BQmT"QRosjtdzCHD, d
BR yt¢ stmd3 ydz Isjrdesdzse’ " : H TR Gpdsf tosi,udz® Ak

14 JHRA] OMyd Bipth ] tod d3d dzlsOdz! dz" 2 d3d IssH d MM
o BOC] fjteiH fBolststeds d3 o ¢ ds UJd dzcpiiqB ' B tOL jOx



16
C-J{ - R2y@8 wbkzyOmdz -j€EY g @ HBpdelasDE! dz' d3J sSsHJ
Isd ¢ t6® SBinexizs dats ™ Is jfRai@ CClsdd: @il idsiisy (21 321

154 HRldL dzOyj dedey o f dzdo 2 ydmdzO 1 SdzeBO- «
dzj otclz f jtojtste’  dzgsOyYy' " L O HBYtsHEsdsE aydfgf
[l ww [ ' Y dzOdsgHddz' 2y desOlz Ctdsadtst j toj dzy’ ¢ 1 d dzO«
9 BO"N ddetse lim @i ©dialr, 86 OS5 9 Is ddve . 2103210 to.

16. Siedykh I.V. Reorientain of fuel components to ensure restarting of the mair
engine: calculation methods, numerical simulation and experimental testing/ 1.V. Siedyk
71-st International Astronautical Congrie3'he CyberSpace Edition, 1214 oktober 2020
i Technical Preseation and Conference Paper IAZD.A2.3.5. 10 p.

1 Olsjdzlsd dzO o9ddzOr " H (CBtedMmMdzz iZtsH j dzv ) ,

17 Odzdo dzd 2 o' HM' & o ] teREl 6.5 ffindsle.{ j1dHv8 lic
F42)] 15/ 00, B64D 37/ 00. [ [ OhgjhddCdls [ '[H.d, "
“dgf T 0201306364, LOwe. 23.05.2013, ks



17

l susul

dClskzOdz! dz' MIs'H I3Odgd .o d o j Hj dadza? € sd3’ ydad -
sted o Odzd &3 § OkzL O3 3" » o & dz¥ U J dzdev@igdj LKQtafd
fmM¢ HoadcekdzO o CtmdsMm', HdzY Yyt §slstc’ |
9 dlstcOlsdzdrn &BOG"' MstcOdzj 2. 1 tod yY!' sz, ' H o
Ctescte@o " IsOy" v, IsdmM¢ Msdw ydese s 9 ' Is tdflzQ dzd. oC
9 BOC Bsyj LO2BOBd BEZH! WwWCj f tsdsyj dade"
Hdzdh O BOCO. r1dzv LOBjLH jyjdadew fftsolsttcdatsat
~dz Yy LdzO2htse L OMlstsMmMizeo Odzdz?y d3j IstsSH, L G' HC
htso Gtz dzOo dd® HBfSBSEBS Hodekdz 98 BOdS' I
tcjdedz", LOoHWCd wWECtsdBz © HBEZOO' Is! MW BMOH>
MifOOy' v L dz sets cOLBsadm oCdzt yjdzgg . AW
fJuj dedzy Mmky' dz' dats fif IO dzdCotO3t & dfjsdzldc f Ote O d3j Istc"
Hodekdz @8 BOZE™ Iwed, "= €' dz &' Mls!, yofm
BOdzj otclz, * 9CtO2 90)yddoddy, tMEC"  d ¢d ofd
cOC jIsd.

ldB' te ydra fiPptcOBj Bitcdlzo o dL dzOyoO' s mw
dzZO dzdzv  d30Odzj o sz BMOHY § dzdgv, IstsBlsts yofmkz, wg¢
fsdztsy jdadzw o " dghj. v jittejlsdyds totsL tcOR kzdal c
L' L dzOyded d3d dB3OIsj 3O Is d y dzdzdgqzd Is ts I e czidds © Bqzd &
HtesHd dzOd3" ydad s L OHOY 65 oadL dzOyj dedzt tolzrn Iz
ftseo jterndzj osEts dzgOlswelk t' Hddzd, O IOCtY L
C' dzgj BOIsdydzedr SO HddZzOdZ ydzdrmr W OCIstsBL 86V U
ydre LOHOY dO M! seHdz ltcdhilzels! mMw Is' dz' €
wWednr M@y dzdots LBSH] &z 90Isd ftsoajH dzgflz t6" HC

sOCdd3 yddesdz, B tckdzlskzo Odzdz?" o dB Btk {tc
L OB J LdpY) ulplday® dz' detsfls® §Odzde ©, MfdwOs ydm!
HY Jdedgd C 3 sdzj dzls" @8 fOdzdeo © fted § sdzt sIs' €
Hjdedz" ydmjdzz dzgdr tsLtOrkzdzS" @ L o jtedW' €O



18
o' HfteOyY® o Odzdz" , ‘o @G kOB ydptss. d&ZOLC s

19' WL ¢ tesBilsd L &OkCsoddid §tetscOdiOd

| shdsek HdmjkOoy' °~ (¢ d&OHj dts OISt
9jJHjdZ Ooltstesdy ff° H-HUpWigz' sHPEJs dz@dzde” Isdz® 2 G tif e
f dzOdzz [ dz' fecso Mk dzOy | sz sz * &) d |
Hydedzj € " 3. [, s. (Ccdzegg dzw:

1. 10Ctdsds tedetsfls' ftesyjifm' o &' HissHJdzO
o' Oy’ kO '8 ofdde &O ftsjSld f OtLOck]
(dets ) tc ls-26ekBdzm dgjptc Hjteytoj* MisteOY' ® 0114U00

2. [ SH ] todz-dztOy ' We tOCGEsd' yded B dz' s Odz' dac
Mftcdvisdzdosets ofdzdoz dzO JCBBdzse " ¥ dzO9 § t5dzt
6-242-1 1 detsd3j o H jteytej  MistcOY' ° 0111U001142

3. { L tetsB So@zdfrj tffinilsSils L Of EMSC E Ho dc¢ kdz®
ojtends n Miskzy j dz' o -ditgfic o) Sfils ddgjdRdfikls estlc O Scidlss t s
LG Hdzt HB Isj B3OIsduydedrs § dzOdz' @ 1 c¢si1 ¢l ' g

4. culbtOljce  w CtMmd ydets'® H' Wdz dzmfipds's j
HY J d&20 1 OCOL 3 1 Jtey OQadese s CsmMdy’ ydesegts 0OG J

[jlsO ' LO9HOdzdz" HIEsMdz HY j dzdzv .

[ jlstss ttBtslsd ‘ EZHBMCtsdzOdzj dzdz? o dBtstolz
Isjd3d LOBjLY jyjdedgw My’ dz¥ desfls® L O HisO Aelasdzt
nzdzC 2 yoOomkz fYtslste' Bdetsd s dzO@ tsMOH Y j dedzy € ts A3

r dzv HtfMmwgedzj dzgdz? ff sflsOo dzj dets’™ d3j Isd B Iz dzts

iftetsOdzOdz' L zo Olsd IstcOHdY 2dzd?2 " HR ' H H
' dgsOY' ' s §Oddo O;

ifese j Misd j S MY j ©O0RHaEy O dgOdajlz , o dusds tc' B dzt
f Odzd 9 O;

itesL tesBdIsd d30OIsj d3OIsd ydze dGEsHj dz@ SO OdzG
s 26¢t LO HEfshksets fscteOBdssts § OC j |
fsyOkCtsodn HOdIR HOd , skt ddgatizd, dz6 | oo H{
BOdz Sy jteddsj delsOdz dets tejL 2dz sOIsd;



19

iZHtsMSC sdzOdzdIsd tetsL tcOrR EzZdzS s W stcd3zdzd, ¢

s ydm: d&O ¢ HIse jteHY J dzz BOISy BOISd ydzz dBsSH § ¢
tcOn Iz dzC 2

icsLtesBdlsd BilssHdSCH OPEFtelr’ § tcfs §iz§ Bdpd R
fJyd dzgdzv Mmky' dz desfmls’® Hdzv fglsifife 8wd dz' dzH te d yc

{BO' Sl Hsidg] By deddy Jtetsyj Md € J telzo Odada
cOC-fdsdh" v "' H ofdzdotsd i3 CtosftedMC sStcj dadaw
detsjd s j di3d L OB J L §J yj dedz? My’ dz desfls’® ff Odzq

ltojHA3J s H IO Hsjdesizgzvtc dzsmis® IsO tsmisB dzd 9 ¢
2O fjtojtste’ ‘ dalsOY' ¥ SR tsdzj dzls' @ f Odzd o O, ¢
BJ LY jyJ ddzw Mmkzy' dz@ desfyls® f Odzdoe O.

[ jssHd HBhutswetylsidzve S sted s Odets € ts a3 dzj ¢
OOz’ L. ' kL OGOdz dgj dedz? tejL zdz sOIs' & 9" Hs(
HYJdet, BBIlstsH ydmj dz' desets tetsL 90 WL Odzdzy dzj
tcdzscts g H Jj dzt 9 OdadzY . 1 totse j wzPdzth) Istg wiam * | T th O
IsOdzdz? €' dgj BZOIsd ydets™ BSHjdz® SO dBOMh IsOB dzd -
W' Cso0Odets tojLizdz sOIsOdRd ydmj dz' detsegts s H j dzt
] sHOd hj ftetse jHjddzy ydfmg dz dzd 7 te tste deipls: Grcia
ftoesctcORBdetsets Ctsd3f dzj Mz ANSYS, MmfdteOs ydfm
o Odzz Bj ssHJC Iz,

1 OS89 O dEsteddgQieg] -t dz! IsOls’ o .

V tjLizd IsOI' o9dS¢BdzOdzd~ HBMdAzZ" HY J d2@ Bl

Tl fjteh]j L tctss dzj dzts -§iz& fy) iR telzks © dzts @z 2 dzGd3g ¢
Y dedzv yOfMmkz, fYtslstc' Bdatséts HdzW o dC sdzOdadzy 1 ¢
fitciH ftoltstcdzddy o C dzt yj dedev &3 BOth so tSE B H ¢
sOI' 9 W' Ldquydetsets jSCMf jteddsj deskz dzO flsj dan
ftosctcORBdsdizz § OCjIs° ANSYS Fluent.

i [ stcd O dztc s dd dIss¢ tosL tcOrR zdzS 590 O d3tsSH §
dsets dzO0 f jtoj ste' * dzls OytsHi @ 'oH d dzdd dc O @UMBT s



20
dzdr tojLbdz SO’ 9 ttsLtcORbkzdzC 50 dnr ISHBO dpdsn 1] td
LicsB Y HdMJ telsOyY"

I Isted dfOGBA dztesdd JIsts¢ W' L dydz©O dBsHj dz2 =~ C
~dzj osets h Otk 2 fSHOM htsets ff jtoj d3' h j dadgw

ste' ‘ dzZsOy' ', §'H ofddosd WOCktst' o onfdadt L
Yd dzdzv mMizy' dz desmls®  Odzd e O.
[ sistse " todz Mis! * B tlzdzlskzo Odedz? tsH jtoy O

Is‘ead L &ZOYO‘ Is! Mmw :

i IsjstejIsduyudzddz OdzOdz' L sdg Wadh IO fttsyy

i Cte SIsdz’ Mise Y sMsOdzso B¢ tesL o OWL zo Oc

i LB Yda Mmise edfig jzdiz' dgtOdstS 9° OdzOdz’ Isd ydztse

i ftcOCIsdydedds o dC sted Mis Odzda” A3 s Is € df dig®) dizd T
sstem! €' 2 H'  wdz degsfyls, wWC€ji ' HIeojtoHddzs {t

1 tcOSCIsdydzej Usde@zOwigeERlz tz! IsOls” o .

1 OMmMistsmizeo Odzdzy  to jd Wp'dz! HStOUSE B dzW2O: f e OC Is

iodStstcdMmMlssolze yd EHoMCtsdzOdzj dzd?2 §° HR "' H
fltel B’ ' dzgsOy' & f Odzdo O, hsy O s j tcOIls d o dzks
tesLtcOrRBsoakzoa Od yj?2 yofm, Isdds MOBdd, oxyj o
J dgjc j Isd ydz'© sy diafcdntsfls’'Lt Oc @®OLlEdesS tflsddz L O
LOf O @ § Odzd e O;

ioadStedMmistsozs yd ttsL tog & dgif deded dig slalstO@H IriatfS
Yd dedzv  yOfmkz, f¢lstc' Bdzgse s dzO o d ¢ sdzOdedzy sfC
o lststcalAfdgs yj dedz” dz dB3Otch seatsets HodeEkzdzO, L O O
ted g4 dzls” & udfj dz' ded &3d Mbzlsls® ots L d3j dz" dlsd W'
ZOdzdz? ftetsj Clsdedr totsB ' Is;

iodStcdmlsso s yd EZHtMS sdzOdzj d2 dj ssHd S
Istc' © 2dddjrtcy"' OMtsB " & L OBj L jyddedzw MmEy' dz' dzts
tcOd3j Iste" @ L B dz s Istsydzs Mmlss, dg ¥ yYj BlEC

tdLizdz SOIsd tslsted &30dz L O HEY sk tc dzdgds



21
dzsec s d3j IssHlz BRzdzs o dC tsted Mis Odets H degvtc Y& 13 tdzisae
Isd &3d L OB LY Juddedzy Mlzy' dz' desfls’ f wwds offpstizdf
i1 cAd&Leazsdz EmMf hdets oftcsoa OHY jdes o  sdz

b Y tjLEzdz IsOIs'" 8 HdMjtelsOy"'
[Mdeso dz' tjL kzdz IsOIsd HJMj ey’ RasikzOddsB
dzd m dOWLOHOR 1 ¢sJ1 ¢l oHjdzdzgj e SO 2Bets fi
{Mdzseo dz7 (Y sdztsy J dgdz? ' toj L kzdz! IsOISd HBMdz H
? tSBGtoaBtt 9 Odzd MW dz20 dzOMiskzf dzd~ S tsda? § t6§ day'’
171-:2 [ 'y dzOtetsH dzd 2 OfMmls tc ts deA@dylsbdey d&jpla cCets dEadtd
TVIw [ " ydOtesHdzZO CdW jtojdzgy' W ¢cstBmd3 yo
(3. rdz ftets, 2019 ts.) ;
fww [ " Y dz20tets#dz@ dalzQedots s dzW j e dzy” v ¢ d dz
o Odzdz?" o dBOMNdJdzsBlkzHEZO Odzdz' € ( mOtE " ®, 2020
IXVIEw T XXWX [ Y dOtetsH dzO@ BsdzsH ' Y dzO@ € tsdaW
(3. 1 de ftetstf jlstectsofm! Ci2Q@095wcie. ) ; d3. 1 dz f tots:
i1 OC-fBO®C IsSdyUdzO Csde §j 6 dzy’ V-j Sy OHdg o
B stsHd tBUY]Mdz & Odzdz" - OMF@C gdts’d ity LAt g2lIs
iIVw [ " ) dzOtetsH dz0 distidas@ C lsj flaPdzCizOWztE dehb st j dzy
dz' € O. sthdEmels j(tep. z twcQdzSilssm* v, 2014 . ) .
ledz SOy O tsMBdmMisd?2 odzj MsC LHBBLE
10 tiLbkzd SOOI odS sdzOdzdr HEtSMdz' HY J dz
3 MIsOis3ki' 2 [old H Odzdz" - , hts oatHWIS! H(B1 daplz@ 4
L OCStcHtsdzdes Bz o JH Odzdz' , hts oantHdI! HEts dzOL
odHOdzdz" n, Nt oGzt yidz' HEts dzOz§ sk B)is Pigzts’
WOrBodgdHOdzdz" » VSO ta , 3OIs Jis'OQdzO] 8dzO0 Iz CL6 8
LB ' todzed COR IjL HBSftseo Hj2, BlstedBOdets tsH d dz
V tsBBISOR, BGiEkBd CoOddr k M 90oaltsts
o [lifRetseo pihjdedey jSCMY jteddz] dzlsOdzl destststcg
toj L zdz' IsOldf'teats;o jer j[dA&BY J S MY j tod d3j dzls Odz! dzts @ s



22
dzdr tjLEZdz IsOIs' 9, ftsBlhHctca ®SBO O3ty JsdrH 2 <
ftcscBkzo Odz , tsLicsBECO ¢ dzgj BOd ydets™  dBE@ Gedz'
'L " mdzzs ydea d3d 15,83 148 3 B P dz®azOdz; L o ' Mazkz v -
9Cd; o ifcsh csBE O] di3j ssHdSCd ftotseo jHJj dedza? o
BtsSH j dz'B " e agPmh sOBlkz dBsHjdzj?2 BOSC o, {ftotse j
o Odzdznj ,dz' abcts toBLOREdIE SO OdzOdzs j ~ tklstgdz
hjdadzv, JSCMYfjtedd3 dzsOdz dz' HEsMdz' HY § dzdav .

Im" JBOfd HBMmdz HY JdedgW, OdzOdz' L. ° kL O¢
dzdr tjLEzdz IsOI" 9, Wstodikzdzt 9 Odzdz? o d fndz®& Y M
skted 30dz2 LHBBEROOYJ A3 sMsBdMmMiss. v jEMmMls HJH

dlstczClskztc® IsO tsBMWeE HdMjtlsOy"' .

rdmi cs®@eBxdR®@ MSC ZOH OY BwigteL H ' dz' oof s zaf dzf)
odSBtedMisOdzedr dz' Isj cOIlskztcdzdr H Y J toj @z210Mm Isitdste "
dist:. [Mdzso dzgd 2 L &3 30 b ¢ © dz@e Q dzs ZD6 ts ¢ @z, edg
1lls O zd wif dMsS dz' Isj tcOls AGOdePR o3y x¥zkz B Xdizf d3’ GAscEC
34Mmis s%d." dz

v oefMlskzy’ CtejMdzj des OC kO dz Mis' Isj BB
sfdeso dz@ O tow BCd HEsMdz HYyjda , odC¢ dzOH j dzts
Hjdets * deW stcd3®@ Q¢ ¢ tc jf clisdz O ®lis' © tsBtslsd IsO ff kB

Vv fjtohotsadBle " dz' tesLcdzv dzzlsts Isj tstej Isd ydai t
Y dedzv,f 5Bfglz B dzs e ts dzO tMOH Y j dadz? Q a3t ss@Fj €
desfy" W . 1L O8PHZ deStctf stz BOisy § tedzy ¢ sSWBY ts theg OO Uzt
Hdy' 2dzz d3j IstsH d € v Cta[tdL tdf @salsiaadzCBlzj da| QiR , s OH Y §
10 " HMmMksOes "™ ydes HOddr MW StoBzd S Odzts d3d s

eldcle s L fitedzno W g fsdzthery JSdn f J to d dpjcHsls Bdz! Hzy | dzdz
L dzOyJ dzdzs Y @Ede® wf fis®Hey pailzy € s d3tf 5dzj dalsO fiph I4eEE
dzd = B jdEMse d Mis Odzdew d3 Misj dzH 2 dzj 9 O B ds Mis”’
Hsmdz' HY | dzitf s 4Dl G tEg 'dz HOdz" , d2O BOL ™ WwCdn
ftocsBlzo Odzdzgy L HBlstcd BOdzdz" &3 ¢ ' HtetsH d dzOd3' Y dz



23
dzd i3 § OB INOCts Mmisj dzH  dzi o OkdsEhisifids”, 2W €O
9O0kO H'® Ltods Ndz EOROLE il B dzdZOO KBS H g ¢ 5 ¢
BsHj dz' daffRls w'Odzd 2 &zO MOHY j dzdzv  § 5 BY ts5dzj dals
p0dzts 2BEts o' HY o' i theRaMsBicthizresd MY Btk
slsted BOdzd R tejLkzdz sOI' ®@ Bldzd MY steRse Odz'
BOIs d ydets® BisH j dz' .

L ktejls! sEdERo joisj dets dzBj IstsH 3B lz j upe &) O dzelztlzs & 15
BOBBY dMOdsts §sMlsOdkzsa Sk L OHOY yYdfj d dsa:
SBR' Hdz' d&ZOOhIskzo Odzdz? 2 s  MOdz® tetg ts Uz jody IsSC
slsted BOGs cteOW ' Ydz' HOBOBPHEE i I derzdz® dz@ dzH o
slsted d3O dzd nls "t LUdd s dztsc 5 d3tsH j dz¥ 9 O dzdzVdzO oL -
Hjdedmr ©® tSLH"  dz 2. 1 OHBe dzX dzgO L B' )y da Mmls!
sets totsLteORlzdSlz HdzZv ftotso jHjdedgw yd g dz! dats
hjdedzw St tsdzj dzs' © f Odzd o O.

L Yj okt s 820 | ertaiztso dfv dzdzy toj L 2z ISPlIs "
desets 2O f jtej d3' M jdedew HJjtejHde 57 Ctesd3¢d fto
L teORdeS 2, L @ jsi Hodztdss@es OgisH j S dgfo dzdzy . ) te
YJ dedzv 3  dzts o B oAy tH istc@zledgS 2 yOMmEz, wed2 fslst
BCd t' Hddzd, IFORE.' 1otp ScustsL COMBERS 5o ' W sts
d' M L tjLbzd sOO®Rd vydmjd dscets j S0 jtsc
Lzd 5Ol &8 odL dzOyj @zt OO g 5 tfiztAs toc top dzi| cizg d
slted BOdzs dzso bz W steBzdzz, WECO L B' dz' h 58 Ists
Yd dedz’ ttsLH' &z dzOo jJH j des detsolz ' HiMEdRBE ok
LB ydg fMis! L tjLkzd IsOls Odyts nyafthged?! dasts istc @FIsts
Istc" Bdzd 2 dzO tsMOHY J dadew BC t3tfhtsteiyj didsts wpdz' ffialzrd 9oC
Lsdz ftedmStstejdz E BOSCOR MW jtedyds W tstsdd

LV fstscB totsL H' doYy j deP iz j B lssH IS SL ©O;
dets© MmdMmisj B3 L Osdgtsfrflsj’ u Jf deddrd ofiflz y " Oz i O d3J :



24

i deyjJdaj todze Bj ssHdCE totsLtcOrkzdllz Iswed
Wj dedz® Mky' & desfmls' §OkdoO® O ' 5 ¢ d G tsfyl
fjtejtste’ * dsoy'

i dpy jdzajtede Bj sBSHISE oL OR kb diStdj sy fif kdzls
LOdzj ydetsfls® o' H kWwed Hoadclkzds o ' dgj toy' 2 dats’
A O dz CsMist .

i deyjdagj oz BB ssHdSC k2 tobLtcORkzdSlkz BO'
0 CcdzOdzsdz?y ROdzj otelz § jtoj ste' * desOY' .

it sBtslsO L Qo jtoh k' figtf difyC to df Malztsle £ OISz tc dzd = |
Hy jtojdz SO [ BHOIS OBEES I (35l S o f st @ w ¥ | dzdzw
Bl ,s@CAunicd o HjBSKjLEd OI' a9 Codfossj o
Hddzed © BOGC

1 sHWCdpolstste odmdzse dzs °  h lstze B aglr Yz tlss d
ss®b L ghDis | 30 lsEPudRisy | Misdg@dzz [ dzj ¢ 2L PO § s ) bzt
o Ok IsO HEftsdhkseclkz o ttsBBIs' .

5OC Y o j dzd €CQ teo' Howdag@' I IO B 5te Olstste' o d3ts C
o d Wlts' 9Sdzd € KO M #lz@s s 6 dzj S O dzn t S Jf i€ €slz0¢ 1 I fdy
jdCts [ BflstekL @ jwEO@ombdEs’ ' wssslkd kO



25
tdrrwf 1
{17 tvrvuvlerric v mwry fevw 1 RLug vwda
1 ¢ Jfedrrrrrc sdfrfrrrowl toésrovr f4d 1o

1.1/ e dzw H

[ dzv S tsfds' ydzd Ro @ sAueldyds' s,z 6 fists o W C syl
ftotsB dzj BO totsL d3' M j dzdzy 1§ Oz @90 i@ Goan * daddzd! df
fjteiH fYyoOlkitsd odls' ¢ Odadzy D) § jitg WOds 2 figdz
i tod dz02 P s fesipdlz © O dzdzy 6 H Sdodis dis © SHA@SHE NS ¥ TPk
9 0OIsd o L Odzj ¥ dzts 35 'K iy dii  ySdassdzste S ldsdatO' B dzW .

1 jehfgRs,i S d2 &ty Blklsd odStstdlsOded 2
Cdisasf’ v, HJ (6ist’ B dtf OulzO HFOG s lssds teed i lOteix
ok o tkes OO0 akpgA S € J iy sBde@dy” dad T i§ ldedlz’ o
COfMedi R S O&Od o .

10 tedfm. 1. 1 dz®afSHsjtcddtiy ldf@tatzfEint Qiadg) f§ lcddrtiz' o
COf' e @ROE o

t d 1) Gd < de@HCds to d i 2@ dz@dg’ dza) T § oDz’ © “Ddedn $ (
¢ O dz@IdO)] o

[ ez ciff2s,i) S d2 odStstedMmistsolz’ Is! Mw tct dzy * Ed
B dzsiCuzp d C sted Mis Odzdzy zs S Ozt detsé 5 WO s ydiiisuss ds



26

OBts ¢MisOtelstso s’ CsteL d dzd emC,dzdhdis Stists Lisldc@sheitf O G
ted MisOdzdzgw dzsC Odz? dzgdr C O " dzwtcdedrn W OL BteBAZH °
Hdzw M@y lstc" BdzZO o jdzdC O ¢ dzr €' Mmist  { J
B, o Midzix d'L dzQjy jrdlthids) B3O fted o dStstedmilsOd
Zf j 2" yjadstzOlsd Isjf dzO o WOLBteSLH' dzt dgdSC 2z 2
Hdgdzze oeMmjtejHddz COf" dzwtcdetse s W O Gdjse B A fz) €
COsd o9 " HIs'" € ' Hddzd 9 " H odfEmMC desets tslso 5t

10 tedfm. 1. 2 dadOd{ Big AP dapiisP@HstcsL @ ' dz! d

tdfm.) ad Qez@e sted §IOO dzdaieOlz stetsL® * dz' dzd S

JHdd&BOK' Odzbktseo ftoj HMIsOo dzw O My Is fnts @20 Id3dt=
HYy Jdedzgw (fjtojtste’ " dalsOyYy' w) o' Hdded dzOH o df Lz
mMddzd Iswy ' dzgetcydR@AgEe "o 'L OB J L § jAY) ddst® € thpiz YL
ydls: odr'H 60LE, Mt &gty judsdf Rudgds difis' © BO'
oMM sets adStsdzlz’ Is' MW L O HGY SRScEOARBSIE d
oy 2desects tsMOH Y | fioalrd £ dff bsalz] Cds 4z z tc | dzls dzts |
HOd3d, tBlste' Bdaets o3 dz' d3' L zo Olsd o d Iste®@BYJ & 1
dets,dzB * dzt h j dzdew Istsydesflst  iBj stsHC &- s I fHzS
L dzOyd dzdzv € ° dz¢ € tsfyls, N ¢ wfdigfigctalig®d2ls ' dgO dfj @ dedtoHAjzts
BtsColz f jtemf j SIsdeo’ HBLoaBtdzdIs! Ldijdhdlsd €' dz
BOdzj o tc MOH Y fatetzwitgs L@t Is? B ' dz' W Issydets ot



27
hskded C dzlzIsd (fitpdsly iy 2ozt " dz! € ' Mmisdzd & B3t &0
dzO0 y4d ?  degOdg) eotaf W o dlsdm! dzgj HEMISOIsSdz 55 .

12) OcOdz! dz' hcistpOlig Y dzdzv CtsBYf tsdzj dzls”™ 9 ff Oc

1 tod ‘S dz § sfdg' ydzts ¢ tsozthfis Y 29 2z s © 624 15 §f dzdz™ C
BsBlsH sMisW e Olsd HJSC' dZRE &' dsHE i H OB QS EEsids]
f OdB o B QDT 5 HYJAL! Isfigpy dztel3th 5 ® Befp » O ¢ $IikBAYIs 'l * H o
ot OjtesHdZOB YdsE s Atk B zkg g & o )& dzfh)d
GJ sd3OcHz) Ipdlazdgtc” M dz' 5° ¢ o Oezd # B Yt POE s 3 Y ozt
sdB! L O2BOId BEH! WwWCj fobhststetsej §dsy ]
1 GdhBytstcded d3 S fsEa de@ngoiitse * tcdz' f sdztsy § da
fOdzdo © 9 BOCOR 9. Ediiso O dzj 9 Oc sdiBsMis*

- JC7

t B3 8 @3so ' todz' f tsdzts QY d2dd o O BY BARCARS: 6 OF
o Cdzs yj dedzv 3 BOWh sotsets Hodelkzd

[ dzv  f so lststedzts ¢ o 3 O liz g tizls talyCeigifty JasO W o dz'
C s 3 5 dpjOdHHI@O0O & 1 tyBG ' fipiscoOdtpiaEy ¢ sz HGE s Bis
HsfMwelsd 2sdky 46 d@gdeds ( sind@h . > @O dzg of © 5 dal’ disv - fr
n tsfilgls o ts toHj tsEdY IstfdsssicHEls otsifs tisd M € tsitc @ dAdz® 6 B Bt Bizj oy ' 2
L Of)ts @lifoj Wiz y' dziwigt B o,dfud@@%i Is LNy C * o' o HWEARO -
s w ¢ d .



28

vy Q) tsis te® mddzd 24Nt d3C s d3§O @rgizdeiso s Iz dffdscte § dz-
o dzj dEBRUD SC S EzOd € dZO YO Y B s fiyw o ds disdL dz SO’ s dz
Bs§ Odzgo ® OC OF  f jdptf HZBEESHE Sz HARI] @4].

I ey jtefly it 5 3 s dpjOdis[® @ sy O Szisdgg Bz dzts o
dzts Y dp'izz B H dztizdy filsdzj Mis Oy’ EZBQERSHB oY ¢ O bHipElss
H' Ofdes df Cas dz@ etz to | 3@z B WOl © 5 o dds & o d3Bte ‘O dzk
sy ] H stttz dgHBOdSY A OB § L § flslp “slcy e -
cjdiz HEMls Otz 'gEsjOdgts H d dzd o dzs ol HY ool s dz
to JdaBBO igO H f dztfl I Is o finw ts fis G 'te d U & G5tz O Y Is fpideiasa 2] -
N gl iHs 3t ®L dp @E o9 j dzd U tHetsst 5 talf IS8 tc d o O2UABE) [SH
O kKOS &Y. OOy O d dzs el ol 5 ddHdfjoddals s | B O D - tc
dzts (30O dz' dejdzd P dzl§ s dzfiRlis ts (Tt #). . 1

1 tod U Ztes sfudsle sdej df t & eiciizdz 6 dzaEs® OL % Ot ©
¢ tod o dz bllegige@E* H of dzef thdels G2 6 32, I3RE6 SISt 30 | -
tc Dwdga Yelizo Is to GUsO ' 2 €9 'fHsE k ot@® Wdddne’ H $Ez@ 6@ j S ot €
HisC toj dstizfcipd.m ) tovdc dmjtethpe d dztsdzv t€da ¢ GridsOaf@d 2 O -
f dzj fifvOd2 fted o dzdC ' 2 o dzduyddz f§tedms gdijdz
CizOCtsy " H Yyofm fdzj MCOdedzg? © " HBEZOO' Is! MW
f dzj dz ek pte'tesidded o' HB OF @R ezt day ¥ fizks tze i5 0

GO ! MY MH@db O@uz" cOLsodE fkLdte' o d2O f e
1




29

o) G)

t dM4) ftej s’ * dzsOyY' v S sdif sdzj dzls’ o
O) YOS §sdsyjdd ¢tdifsd
B) fJjtoj &3 M jdedzw St sdzj dzlsO
9) LOMICt' ddzv 2 MJf OOy v 6O
G MisOlyaspdigy J dedzy S tSdi3f sdzj dzls© O

ligjtendz 2 fsdzs ) BOSO;
21COf " dWtcded?2 MlsOB' d2' L O]
3iddy dz' 2 f sdz¢ fg sB GO@ ' (dsTe'Prlz’ 3 d o dz,

135t 0OH d Y 'j B0 s @ O R @Al P jidly € & &Y § Gizdzb O

[ sdz' HY jdedzg? Htso jH' dafEe’ Ao ez ' osL B
ftoedmMCtstej dzadz? Bsy dzdo ts tots i 4] dzd ts fif dztz@ y fi eztizv W O
¢ tste dadzw 3 dz" § Ctedisdydats’ oflzaiddzddz flsd
LH dzz, iz @y j dzdz? L BERZWjdz 9" H ftedMmMEtste] d

| oddzd¢ O €' dz (4'5mds3 § tiz{ disdgQe Qudlz teld  GEH4BH 21s
L OC " dzylze yd to§46]tyf l4sO dgd H[tc@d ]GO HZHB Pts Mis OB * d
fsojtendz, WC' BsydzO o d¢ #$isd ff) stz jgtOdsdiz i H teHy
of &zdotsd3 L BEtj dz o ' HY Qffidsdifi€As tedi’ disigv tc Odaidy fakef' H "G
Csdzd ftedmS st dedzv dzOff tcOo0 dzj dzy 4 et Jfghs’ XSz
tesLH dz " Hddzd, ItsBlsts 9o j dzdyddzO ftedmEtstc]



30
o Ols,pfifiL &ZOYO‘ Is* Mw yYydhdzsdz 1 sdzH ©, O CtdzS toj |
Yydese s ydmdzO 1 sdzH ©. 1 j dzd yd dzO Of © § dif Jdatz@ Ists
Hd iz&fm'H' O OBBdzlr 2 OM'[MWO5]odd3" tewoeo Ctedlsdydzj
yddzt dzghticdydedes IstczBSCOR, odSttodmlstsoalzs yd o
BOdz des’™ GtOo "  IsOy' ' . [Ited BBOdZO dzed d3 o j dzd yc«
dzs ©° 3, 36. GKwdlsd udhdaO 1 sdzH Op j dzd Y, d Gaslists dnas(
1 toj Isj tcSAbldzB dism O5FHfstsd HRZOCBSoadr CtdW ' ckztcOy
tcj dzdzv 0 C OL Odzd » totsB Ble®OE L dg@ Gxkts ) s dau ©

20
coeg —,

HiTclkfilsd dzO Ot ‘tcifdndeds;te j dzdzv ,  J tof Jj dzgH d € &z dzw
ITHjWEd?2 ROtOCIsjteded? totsL HHHUzOE3E GRSy jJyW 'dzy ‘dzH «
oJtrndzj otsets dzOswelbk to' HJdz] .

ltod MHOwfijdslz’ 1 sdzH O L d Ly uss': 2! igwd ¢ dzW H

20
O ¢

HI © WwWetsMmls' ~rOOCIjttdsets L &3 ez 5B J!
ftso jterndz St tsdzj dzls O.

l jdzdyddz0 ydmdzO 1 sdzH O o dL dzOYyO Is O ¢ ts
ftod tSMOHYj dzdz’ .

1l sOBldzfi g d o JWHG 'ddP@Ar] ¥ dz0 g Ofddzi~tdz @ HzGmif | O
yd i dzO Biotd db3D .

v OB ] 4
MOtcOCIsjtc tokzkalkz to" Hddzd ©® BO
Yy d fnpdzts 0é3, 37 3, 37%1( 1% 16 >>%0
MOOCL | JerBd3 uld QR Lts|uvise stetelial{ ZE" H ¢
tczalz to fMisOdz |[HY J dasOMEBEE 0" HISCtej ( WE Isg
o B OC MildzCr@® @&X | GO jte2' v d| H 56 RO




31

B )
t M. MA@EOSCIsjte Isjy' =~ to" HJdzd
O) tkr t Hdded LBMjtcflFaPY st BOMEsH
B) ljtejnrmn " Hdd?2 tjydd, klseowstej dzdz? o' H
l ftesyjm' H' LBttt s WsttsH{ d@diditss )L dsdzts
© BEXMH] odSCttdodzj dzZO OBt LHjWBttdsso OdzO. (¢
tcrdzv tiLH' &z o q&Eygo'daviclisd My Rddzd oL HiSo Y
tetsLH' dz 9 lstc Ooy OH B HAPEOBSAH “fifds ‘tc* H  dzd o K &Y d3dz
dzdré B oa. |1 BOS' dsykls!' olgf@RFE Ot f dzj S Oc
10 jfjt hdg' 2 yoOfp 9 ftOCIdy' SCtdhfstclz
HY J didivcsf ts'ddlff @akd o © o ' H 9 | & BoEp'tsts ¢fttc tstfsty dizj fiy Ozts ¢
Elst v ij ssHdCtss f 5 © [RAIQOWMPH | dz0 L
16 ' Hdzs L ydoisd ¢ Bded S Ocsd, Ufpdasiy Cotaiasd20
we MO Iste! sn o  Hte' LS &9 yoOfMmkz: y@fmO B JOE,
dzd 4 dz' Ys.e sYyOMmlz L OMf sC 5 dadz” t6' HUdzdls G8 ' i) kzdz
COLBoadn B Ldzktsp dets
Wiy Qa Gy (11
1 G ' Rias24,54] j § OwCGEy ROMY s Cds'‘ Highlzzdi B 2 0 1O@ 6 i fr
wed22 Htsie sefgizEPten © o3 f dizy ) CLO@E quddisnigp getizazts e © o dz



32
W 3o, (1)2
Hi ol#i dzOfff'j'ien dzie')€ @ifias dpjOdisf®) @ ipindg § & ¢
H dag23,54]H tstc ' o dz¥ °
1 H dz¥ “depdtalis o 5 1B QI jOtzd didts Wiz :

1 “Ooﬁo h 9 hr ' (.13

I Hdzvw Mmdsjcttsd g OC O:

20

¥+ “0 , (14

0 20 —
[0 J R —

HRItcOEM B@Y @H MC 5id Njolzdzy dzts legndsfizd day’ H § dzg O
h(Hdo . 2icdhi® s ‘loigHa
ANz dz2@fy( B9 d dzv H
Q0

0] 0] 0)
0] 0) 0)

w e hHN0;, IdzOCh j odSCtedMmlstsalz’ Is! Mw W tstc d3lz dzC

1 ez ) EdREs B s dpOddR ® BOGH] e sds H ded@HGs
f to txisjdy das G5B Iz 9100 BN I A d B datf 3Yls ' EBRLN i, y WO
wed?2 o dlstzOyedsdy) ey st tse j ek WzW OL  fidg 5 ks
y dztsls tsWeByGR{54] .

1 0O HOded 3 28, 84 eded €@ [ 66 @ P dzHf tssii®Bfip ¢ O
YOy ¢ d2 odtOy O Is! Mw j &' ted ydess W stedilzdz

$ i

, 1)5
Fiooro T .

Hlio' HMIsOdz , ftes2Hjdz2O  jtcjHd B C tgisd3

19 MR dztf| PN jRikeS 5 B s dzjOdHeE@ © tc O n tswo @ ts tis d3li.
dis ¥[22, 54]

( 1)6.

v OCdd3 adetssdmissolz® yd ftedojHjdz i3BXdz® ¢
LicOnzo QigdfsBgOffded?2 dzO0 tsMOH Y j dzdg? € sBY tsdzj dzl



33

I djdzjtedz 2 fwOCIdy' o dSdaGH i &Y a @i
desfmlsj 2 Hdv odL dzOYj dzdz? Ot O3y Is tf ‘dgj IHetrHot®As,
o H VWIS fis® IsL to I \EdBeifisss )z o O,dsdee.d ROHaz0L H s fdz'
odyde L OdmlddEdpfs®] Hd&" BB Yj dsEs $sdO L
(sBBEOddYd ) fsH' Bd Idd, HEZY SCsktedi sk

1 oL osplogduipzs o Odz dzs’ ks j 0 dz' $SdovR O dpdp¥ j tzi
dzy' 2dzd 5 o' o dzv dw e AT taftendddd s o j
dzdr LOdzj ydesMmisj?2 LO HBYIBRSEsE B dzf b Istsyc
W' COy' ‘¥ Blstod BOded T@dgg L ¥zl § Qizs g stej € a2 o d

14 dimdesoa € d L O tSLH' dztsd

L tSLH &2 twLecdvdbkzlsts IsjBtejIsdydzj B to
fslste’ Bdzgtsets dzO MOH Y J dzdzv Q@ tsal3tf ss@A] @ds M ® 6 OIS
H dz2OG6 Odz! dz' tc 8 Stz OB ¥ Ztfetzdz) dzls? o s @G az® IStcO
ssHdSCE teSLtcOrkzdlEz yoOmk, wWCd2 {slstt’' BJ dz d
ydre HOddr M stcizdz so Odes i sk SO L O9 H Odzc



34

tdrraf

(sl tRIC1LTUOS 21 TRV OYIthutcwiMmofaul 1 ¢
Jgodrrpredf I frrowl toéosruvrf4d YO[RIOG M O
flrefem v JTrgftrRuevo 1 ICd] vl drgho w

2.1 stdhsekzSy' v kO dOkktd §O0LOKjltd
34 dzls Oz dzd = tetsB ' Is

] OB OR odCtdzOdzdzy tetsB' s 5 ' HIse j toH
wed2 fwlstc' Bjdz &0 jto] S’ 8 @O dzs € &y bs ¥z
[ 16Ad ¢ dBdzlz dzs o dictBdECgHS ity to d dsjdskls @ dg'o dzticH Y 1§ ezt
YOE56.] COLOr slsd o dStsdzze Odzd i)'  dg®©ichis g iz dzo
L od¢ stogfpdnd dedds dzd = d3tsH § dzj 2 .

1 0 2l dz0e j H | dztsizOstizdefigitse st p2#E ¢ =y d dz' dzH to
ftesmsOo Cse .

t dMm.s2sdimls tc X B gg@'¢ O



35

J w ¢ sisditfl sdzjf Rlsd 8 @S tstcd Mistsls z1s ©O ¥ Dudis s
v J Juuv -T27656

U j Bt j tcOusdziftetOds jOdia] @D - s Hod I ' i G5 ts ale’s 3D .' H

1 IsOBdzdly dzO 9o j H ¥, & dg HQBFddaig S0 Ctsj W' y* °
~ndz] 9 G tss CdEstfvtsdg) dzls© f Odzd o © Hted o3 dz' dzOdz' d
Isj B j tOIskztc' .

v OB dzZZ yY
A LOER ydz o dzOfMmisde sMmis® € i 5dz
] OtcORj Iste [t=+5TC t=+12C t=+23C
r, e/ ki 1479 1464 1439
n, 2 df) 3,368207 3,11007 2,80Q07
s, 1/ & 2,871207 2,7620? 2,5620?

sWEaO®dekzdg 9 BOdZs® Iswed mdimeg @d Ofsslfdd 9 [
L wth dZls © dzf IE W O'S: b &6 H 52,74 .

stz ¢ MBtwOyL 8 WHiord ¢ zdz" o BO dzts Isw @ d f
f Odzd 3hCls .

l eifC stpp v e Jelzdz 9 BOzs™ ©kwed Mmdmlajokd
HOdzd - TP GH,GW58 HE 0,025 &/ M

[ 'da3Odz! dzts HiB Y I GHHEY s dffindlse@® o B OfsO B Gl gz
o CdzsdpidiPtch so 56 5( G Edfizd g dzfy° dz' Tasdyists alffj @zls
dzd pHOs to ' A @A 0BG ' Hdzts HEs Isjndgk fjbztidgdle ftosj Clsiz

[ OC Md ddQdD Oy 5 dpjOdisi®@ © & B OSCOn f jtejH
BOth 59 SG 5 H erzdzg d3 1z dzOlsias Wiss &xfo | b WO C fdsd)y” W  H St
6123(HdE " Hdzts HES ISj - gk geztidede ftetsj Slskz [



36
2 .J2" HictsH d dzO dptzy bigfdts off SagtsH § dz¥ o O dzdz sMOHY
f Odzd 9 ©

{ 5L B "' >pdztizfgds’s OfF CtsMdz' ydesets f sdz sk 2 o
lsw y ' olZdai Migls dz' Mt s aZOw dedz’ ) lOY o @C Isds'fpdizdaflz@ B s dzdt
odedzdC O WEdEbRbE®s j L §J U dedajdy Bef Lotels iy
Ctoikf dzj SROBOS sl df € Iz dgbs iy pitrsT®  dz6) B O B9 IstcO ¢
BjLEBL B3 tods Stdsfdzj $Md dzswas? 357¢260], ®©F HISte df
Bjlste' 9 o HdzsMmwis! Ctdmistelz QIS dF dgdz' § G tOBARES
HijwmsSeodz Ndg H' '8y WOCIktted.

I wesfmls® Stdlsjte' "o ftod j S s ddE) dasipan
Cstodflstsolzs st :

iydmdzs 1 sdzH O (9 dL dzOUBO Mt d dgh ' s Gzt Q thizdat

e 22 22 . )1

iydfmds 1 jsjttd (odL dzOyOOddd ' 'H ds'"H diz
tded 3 Md zOB])

- ook .00
W Q

Tydmdzts t jRdafdzizoano’ M ' oo Odaz) fsUzBtstd3Es
Hd ded®) d dzOdd ' Mls

2)2

) 0
n n

YQ
Tyd sz e@L ZOY0'™ MY " o eyt @zezd H €3 difzd
f stots d3H ) dzd

2 )3

00 = - 2.)4

fTydfmds atzaOyO' MY’ of{ adgdigild's s b &'
GO mfege M d dzO d3d )

iydmdzts ¢ sdi3tsnh tets dzdasdnusdiO  @&'ls tefipt "Odlin']) df AR Hat
L tso dz' ohfddzdro GNsOLdets Bz - sd3 Yo' H d dzd



37

0 — = 2.6

Hi WinOttOC By ofezOE M f tod M€ 5t jrd@de'O € B jutstgzd
C s fMylsr T Cdzj B3GE@OYL§ISt " Hfdide EMisd dz@so  ton dz 9 d 2
(TR OtcOC Isy Qdgizd J to jl4f OmMS &z

wdzH jcBBflsdpd o " H dets v st Mwis @gtsH fafisdggedlzdidf 5o ° H «

l od’ wWd ydgtsdgigoddids 1 Jrte) toeefdzd sy W  d3ts Hig)" de D
o' HY slo®sidgfr OtcOC Is j td  Tds digipBdpdy L'ifls,  ts§ gdielzods v -
asds @ zMmlis f dzts i d3tste @igloH 31 f s o toH]dza]) xlzO I8 lis tef drttis B S -
H j' (57 58 ]

C¢ §twOo dqzRuls oL’ desiEoiifEds ‘dai(diny g s & dzesthiidsd tols ts
ttsL yddzad 4 0W tdf dj6d® 9%, 9 H O s PO dz - 12O E VD dzls O
ISd -z’ s j'dzls Odls © Bl EAy dfags dzi tsls* M o B tg d fiplg tek
Cjtesmdds ( otsBdgPshy Hzd 3%Ps-@itsi1 2 1 dfg Ddlz o ts dzvo 'JI€ s
tc d M s ts offAeE@ddz’ sHdicts B zls @ ddati® R Q dzO ¢ ts h oy gzldgtlzw | dz
tc' H (@zftsls oz 2, @AWY Is O o  Holdfl O tolds'ofiy® d z = s dijjdz]j L

1 @8 drOfls ¢ izl to d d3j dalsCeda’y gistiac sd3Qfls fmizts d dits
dz o Qitas ) OH X g diAAY tc d fr) Is ) &5 Poftdlg odnty BB 16 Ba Is | dzHO ¢ dg o35S
i tcj H idrPesds j tols d ¢ O dz edefzin isAREIsIZz570C1O@B § L § 5 YE
YOz dz flz8agias) Is ts to dgfigl tdzd ) Is'tf the'f dy Isfe'tsH UysaiiASe d f tets B
o 0dzay RjrszBsEE. d s g Opafd dzs 1cl " o H g Oz J L f Qs
o' z' fzBuatisizts 2, 85 fy.

$ dz' Is j tc dz0O IsafimiEec Hd&l fhds i M) lo@eCdee d M ls O-da@s s @O Is
(LOBJjLHBYEOOds i3 fpldplddfal tc @ ©plg & @6 jH B2 00. ' dz' dats
f Odez ) , € EOE dstOrk’ dzlizs s s @ @z @ MSJEEdEs O
dz' OO dzls ‘tlog BHE ISt dzO YWiaPiz B o 0 OB @ sz OWHIS KBS
NzilsL ©hf § ydlsdz Isis y dzte d 9lO@z" B s tzd » jdeD Is & Bolgis H | * dz
B odf fls Jddaj © O s MIs ™ .



38

[ WEB d3 ¥ J§ dz'ts BIO tedddlpj Isdigseolaiz jodaB0de dfp @ s tfdgd - O
OCIsj tod Oy ©dedgs 1) * o H gfigusigj dzn  ff toffedflzerebafy - O -
tcORph S tstcd ey dhiflOls [ dz ¢ 5 Is tecc@imfoatilsstc d30 dz/ dzj
CyYs 0 Odedzs Qo z 10d2Q L f j ydilsd L OHtse " dz dzgz Istsydzs

[ ts OLYqtefdlz M ‘jodatats M UE sis tc  BWEHdzARYEG'ls 1B Hiztlf fMple o3t
H jsda Odadz' H {f tc O ys th Rdiagidts z ¥ sua(dao daizO ‘df foQjdad o e jdalfts ¥
o ' figlts HEj oD dpdgts o3 jdif B g s ) § to JiH Cs we@ ipls gsdr dzd & 'Oo
fifs * dz! dzdogOLotefng O lsad 2 j& dgtf j to d d3j dpls’ Ois eclitjtsalzimio -
dsctste d MC stej dzdey daflgids s

U 5B, BIjdA sdzC P lFgdEOBs H jodxdzdz O of tulds'e dgia®] dipdlsv)
dzj o Oc¢ tsixldfs fild® jgih j digve d = ts H Wdilish B tizO Is Iz teodzfStetdss Iz

[ dzv BtsSH j dz¥ 9 Odzdz  so desets ftetsyj Mk tMOH
dzj 5B ~H tSisisdiTyR® d d3ts ks ] dzddStids!lS | ¢ 2 'dabs ®R'e(H 2 B3) dzH O
(2) Ctdasids 2 s®)EaRC 2 g6l .

17" o9 HAREWI W@ ()SdL dzOQPY Iv'eo * H ditsii 'y gz
s @ j ts d3jdisftelfffditc © d3j Is te O d3q :

— — 00— 07 2.7)
— — 0— 0o (2.8)
— —0-0- (2.9)

[ Slted 5O dzdz" B @idkty i) 1§ 'Of { aid jedzd 7 L OfsB ' ©
0 dCdzd S O dzj 5BR ' HisO WS H j deOdipsHe i phaddgds” o o '
h | dzegrls ©® 3 Yz o O 'z BiplPEe 3 e teiz0 Istirsté ' 1 dz@ B § dzL 9 @
50 esfdd u

[ dzv € s dsfsgjjddslzs e 5§ Odzd o Ols 8z )t @35 Isfipdf Ay da
s d dze ' HBP LG o@xtize FodZs dziLd@iB j L  § o|§ Eat@ykdey o dzts fls
sjte' "o IBdHO (2.1) kO Ctdjt' o CEEBSREE
CstedMlsOdedz ¢ jtsdjlstedyudzdn L& ' o GBsHJ
hgn, d& 3 o dzOIs kisddzds b iy df iPles Kirk @ Dz Istidciiziz Of



39
of dzdued MRE] L daDd s H'dz@Y dz" | telslzy dig3ter pddz Qnds jYR2dzdpe
00" L C'tAQIs to x dads Hisfjarf dz!' N .z§ Mzcudd MRIED d3tSidy diOR) WC
BOMh OB 0L sksse 55 ,isjsucfdiAuD s ddz0 s pYdatsdize j dga
s s v dz0 ' dgh. sk Ofh kOB

v OCdd3 ,3fdeEal Miso j el pHEOK dz o Otedz’ § o5y,
Codsf sdzj dzs' © § Odzd o O B eyt ] B A edzlz GREp1OL
BsHjd dgk’ " & H] Hilsd BOds 1 tofizOts' b sfdRHAI |
t'Sotfls jtc' ' Bo) EHzc®FO (2.5) .

v OCC oddQf totsB Izio @ tiztfizis s W WP L tstcj OC Is d oL dasiE @ Wi
dzf' o dH G ' tiflsd M ¢ SdgH izl Wilfls 5 OB’ dzg DB dfls § 6" O da' -
dzv dzdpiZ@d ROIs d d3j d3ts

00 Solke

2.)010

2.)11
5OCEY LOZzoaOyd&s, Mt Owekadi st satl OBlEY
G s n tots dzdzdzts M ls .
1t diEnlg2 . )isGs to o Bz © dgfs Y KBTS dz0 tzj tzezk * dptsdaty s dz
f tod ¢ sl ddgi@istfsts H' dz
G @O-0-0- . 2.)12

16" o di dUSORR . )1hldzw Rastf dzé y j dzdzV  -&-,'tsHs dete iz @aigs -

N dz' Rle d L dz0 G P@C Is jz0 Mzbs ewgdsighs. 5C 6 BO, yw W

BEH] 2 Hdd&v odL dzOyj dzdzv dz® sl tedets ¢ v dy QfQig)jfis
e daliz@y WiFH j dz'

t+ to- 0— 0- | 2.)13

[y odftsBlzo Ody o Wkisisls =zOusP M| s ' tzs &
d3' dz¢ © wWO0 W4 BBBR 2006 n(st 4t )zyOfded B8 OkzOdz
L d dziZ O 4



40

1 " HiMMls©Goadehd E Wttedskdzd (2.2122) * (2.13

dzd2 WOClktte, wWCd2 dzO2B  dzx h ftso dzts L OHzts sts[d
fOHCRTI 2Rjsted BO* d3gs dzj sB~ ' Hdz' dBsH | dz' d2' ¢ Ote
l lsOB@&dz@d jRrjdzs tojLbzdz SO tesL tcOn zdzC

Istc® o .

v OB dzd2y W

tdLrkdz O tsLiOAEZdS " 9 d&sH | dz' dzd -

{ sBBYO t'lag W ity M a W/ M |t M

t 1t 3,1 2, 3 0,016 110

[ B B3 LOfteOoaCd BBHJjd dzts™ ' BEtsMis® B S

sO0C, ftod dd&OeMhds QO tlO91C2 tERSH j dz! des’™ ° g€
tc' o dg® °

ifted BSHj ds o Odadg] 5 ERE deilsPESdzO@RLOB j L § j U
f solstste@ike t5j dzdzv BOtch tsotsets HodekdzO
W TW— HG
Tfted dtsHJ dzt 9 Odzdelz] ERCE BB dzetsdzs L Of Oz«
fsolststodetsets o C dzs yg dedzv BOth tseatsets HodaGlkzdzO

w ¢eplY— H&
23[BO‘Cl oadftetsB kzo Odz

1w ¢ BfpliOs Kty tots dzlz 0 ® dz S s te Arinds tsio v s ¥ j te d 1
dzts @ €K d ts Is ts@odzjdgd i) 1:12,@ s BHekz dzts 15 B tc GidEs] s & HitsfySEs
MOdes’ o  Wff'igHsL m 'daz's BEz

[ dzv Milse tstej dzdzv , L B89 dzy &z’ RizO Lz dighzcidf Tz frp laWC g to
tod fils ts o HsoOF dz@EfP! Bzfz@BOIs d Y dzO® BisH j dz! .



41

[ BNC dZOHAH dzj GZOIsd Yydzts® BBHJj &' 9 ~SHWIS!

Tt OdBO;

TeOL B OCIsdodz0O MdMmilsj BO (1t &) ;

imdmisj B3O sfldyded~ odd3’ ¥ o 0de (u]fl);

imdmilsj B3O ¢ jtclzo Odzdzg? 2 o dd3" tc¥ 9 Odedz” ( © 5.

ilsjrdesdzse ' Yydz' IstckzetsftesotsHd 2 L/Odits dplds®-
MO B@REdEtcj OCIsdo dets’™ MmdMmisi d&3d

] OL Bt OCIsdo dzO MdMmilsj 3O § toed L dgGu jHAB@®MH izt
Cotej dz2 ' Mdzw L tcdolz LeodwiLClk & ¥ € daj d3C
BOdkztsdz, LOftOodzj dzd?2 cOL A3 L Ao,d Mist td@p dzw s
tesC dzOf Odz SO Ho O Nidsi OB I$ d # s SigE Halz®, v e d,
9L Hasy HAg otsy” tzflpOf MHdB3CEZ ctcOo ' sOYy' 2dedr Mmd dz

sdMmlsi B3O BYlsduyudzdr odd3 tos 9 Odzr HtodL dzOYJ
3" ydzed » et GsH UGN 2 2° g ZOH O s+ Mmw
Isj i3 Mo ' Isdzj dzdzv .

sdMmilsj @30 € jtolzo Odzdzy CLU OF J3CYSHdatirzsis dzodsts Hjj ddg.
ssiROIsdSd s fjodg 2 yYydqeédzsetecOdzd L toj ' MisteC
stsBOdZHd  5O0OY gy Of @tcOIlskzted MdMmisj &3 € j t
Yyomilsddetss L H" 2Mmelk " s Mw yJjtejL Wi

sdMmisy 3O o dd3" to 9 Odzdzy & ' deJ B3O Is d Y dzts o QdEs H
f OtcOd3j Istc”" 89, O ISOCBY odd3 tcs 9 Odzdz?y ff Otc O3y
BsHjES ai'ts wWCd2 HBL O BdzV ‘Is & dsSonsdeiasod® o O Ised* H

} " He M sf LH 2Mdz¥ 90oaMmMw L O HBY SABSGH



42

an / v

BEH J

{ dM31 Q¢ Od dzgd2 odcedzHn €' dzgj BOIsd -



43

t df.12Qc50dzr dzd?2 odcec dzWwH HtsMdz' H dats’



44
241S MY jtedBj delsOdzr 20 EkflsOdztse € O

I df totsB HfotpdayH d dzd ) tzjCoE@s dfipkinjisdzel 1* ocH § dzdz§ - j
fisj dzn © 1 o d o 3.64[650267]. dzO to d )
wlsjdzH dzj o OcsdBsmls' &GO odmskk 32 &,

32 mM

N\

0 N\
I %

J

/77

/ | /
VT 777777777

{ dfp.u2n ] &3O bpfs § @ O d5BEIs*  u
it Oitse § " He ' Mk ¢ th dydjsdf Qsiafsy da@f sy H HIE Q2 &
Cso zo Odzdz? €' daj OO pdals * Hgl3tzH ji dz dgdz4 ;306 Y Is
odd ¥ 9 Odz' SO BBl d?2 Mjedjdids fdmlsj dzd
B HJ dzBtsH Jdz dzO T deléhL” jfigliied;2 8mJ ¢ d3d dzls Mmd Mis J d3c
o Odadz? €' dzj d30 Iside Qs o3 dgt=tedj2dz i te 9 Is tc



45

[ Oded 2 TlsojlerY ‘HiSf eso sHdIsd o df tosB zo Odzdzw
s Mmils' 2 tsH dats Yy O M dzts GHfists Lo HilEEDp HzOD ©CUAS O 5§ dDB s |
(7)) oMmMlsOdetso dzt 8 s+ 9o C ' dgj ZOIsdydzgz BsH j dz
Hef sdise 58  d3j n Ofdss d ‘diggided@s’ B @lz dzy d3OIs d ydzts ™«
o Mk (1). s’ dzgj BOISdydzO® BBsH J dz EZlted &gz’ Is! fr
LUd § dzj ded ¢ L yOfnstdss ¢ dz O tesd s KigH | da
o ' ", wCO ftesatsHdls! yisy ) dyj dzbledzliGBls § yd
Jotsdzey' ", wC' fH" Bd IHESE g dGddzy ' Qd Hz0jsdzt
Yykz st mv tetslsst ¢ Oy Hae | @Disad azdzte O dddaf M IS | diaf .
CstcdmMssoze Is! M Jjy' Odz dzs oL sz iz 2 My Od
wed?2 f  He ' hjdes dzO OB@tslsdL Oy' 2dzdr HYGEIsC
dz! i3z o Odgdzv . 1 jh syjtetsod?2 EZHOt €' dzgj d@ZOIsd
hts S dzZOH jdz@ dzO ftekzy dzd?2 BOISEIS, fIs' d3 HTS
Yy'2dz HYycklsd. 1ltod HtsMwedzj dzdz' B Olbkzlstsdy Gt
sdm¢ Oy MfsQd’ BOBIdB L Ofss’ ¢O0° dzj fedflzMmisc
BsHjdz' o ¢ dzy' GOz d3slzo Odadzv .

251 " Hisotstej dzdzy fRfigsd epd Oe sdg' @ifsREE § OH ' O

it sLedzv HOE yd o '6df i) of GHz|dsisdvCit® 'l 5B Oy d Is
H' ' LOcOdzEE myd d@ d00 Of totsH d 820 6 OV ¢ &0 oo
dzy' 2dzj to' odzv dzdz' wkARk &O' o dcdvH
a— @& 90Q 6 IYD~, 2.)14
Himi BOMBC BBih o dHCH ‘fde" 208 s dZfze OBIES 5 j W
Off HzO Wzt @5t 5 Wl OM o ' dz' dztSE  dztf O f 'Hzfedsis,c 5 § | to
58 Clbgkiisd dzO gifsted figGete j dzdz® fd dzd Isw y ' dzdz™ .
] ' o @vYzdat A f e M 6 ts §\EEERE 52 H ) dize Ets ) dz
H dzEEs C BB dz0 Glstd OIS L Odzj 3 desyls '



46
® Q Cw,

o -0 O,
Hi0 =2t hsOdze | dzl) 6 ' f h bdEGlsd m@a? dad 2 dzts @ C
& ydzsc¢ s [6BMd dekz i) O
] Oy dzdo dds ¥ OFC Istsfgts g5 geiley O dsts) gl 8 MCjHmjjo O d
3 J dzfiztsy " dzO Oty tetsyj ' § OH ' dzdey ., hefst Fioty) @ @zl

CtsHd&ZzOB Ydesets s stk

\ 200
€ — 55 : 2.)15

1 o9dED) kD dH dddidzd " Stso 2O Pdzls Py § dede?  ff 6 W s
CoOHEOlE hodHSEMmis' §OH' dedzv, chkfmlsdds ISHOs:
f dzsh ' i desejsz § Rcp b EEdkE sty ' 2dz8 s GOM' B

JHdzdd3 L ° M dzvdiddal " IS dz s drde j 6] dzO9 Odzls Oy §
sddzed o' Istew hdzwitsds Mlsotstej dedg? totsL ted ‘HB g I
p O Is! fw OYCOEPdaR&" HIORE] 2 MYtsf B HEYj] ™M dO

1 o3 dgh jdedz® L Odzdh Ctsotsets ff jtoj dzOo Odzls@y, j &
ksBlsts 9dB ' t6 OjtetsHddzOR ydats® tisdB B Isthails s & ds &
otstcj dgdz' dzjtsBrRr ' Hdzedr Lkdiise f sistc’ B Gt SEfipgdE s o

V odfOEEYE dO f OH G WdsH Ofste Usto tep tHdiA] € s to | dac
ftcOodzj dzaj B dz@Y tdyipdidsizy @DOU@Edz dzdz'C IStOf S te d3lz dzO
%ZOB ko O o d¢dzvH

a4— G20 — & IY>, (2)14

HFTIilswWeO cOL ste] OCnsidpodg  {f ipdH iPlsCetdzs .5 sB
I HY s Mflatbtc Oucy phgay dath® ts2y.ddM 'tslstcd BOIs
ftod ¢ tsaph) adaflzr C\ESTs " o522 H | des 5 5 dzh zfizE l51© 58 Crdpdd
HSHOICtsotsdts ftod MES® j d@A , f O N dgdes W Ic@dzd h O
® QM -



47

® —IOWQ - B

Q- EAWOQ — D

[Me" dsdz B OL stej OCIsd o dzes’™ fd MiEsiCHd LsQ[ffri&
ss L O tsBttyd?2 Yo @B tehgv"ORls Bo dgg 'S . f)yd fiply jeddd
sdm! B' dz' (2 G 1 Dp%las gl3ltlzOH dzWw sBYdmdzy dz# , BJL 9
CstedMmlssoalzo Olsd BMisOdzdz W tstcd3lz dzd .

lted JSMyjtoddsi dls® ftedmCstej dzdz? o L dzOy O
tc j dzdaw .

26) totso j Hj Whglf'j tod d3j dzls/@ de'tsdedzd O dz!

I ditetse 2o OdzdzY p@Tsls bt dzezdhliy ' §f Stev HC Iz
ljtojH fByYOlCtsd osdfcBlo Oddzy oo 5HJ
ytse ' Hddzs® o' H Misj dzHBBaBEtS HY Jtej dzO. 1 ' fr
L dz20yOo fmw ' o jdz? BsHjdz dets’™ to' Hdded o' Hdets
1 Of Qo dzj dz0 B syt tofls Gdass dzitkis @ gz dz0e * &

I dCtsdzo Odzs ! MC dH OdedaB). ddj IsHfMgaS 1€ o d 1) €O
dets fiffsf Mis § 3  § J telz o O ddsigPuiz] "3 joerlzi€aly’ lsds cpdsdAdevd .

s ' dzj B3O Is d Y dzls Hofgtst! B s 6L Hfo ' M o OdzOMW 8 L O
&3 280 ' H dzs B lizls B @' o3 seditindMedsls t B2 o @ d@ige © 7§ s
¢ ' dzden d dzd

17 dzv L OR ] 8 w50dzdp dASH ¢ tiigssig) fg2f 5] "Bdz o Xbdrddy -
tos 0 Qazdz? sdzlz o Odzs 7 MC dH Odzdaw

A OCols HH' Wjndkaed@nw B ttous@fydissid iislg tid O o dz' dadz™
9 Odgdzy ¢ ' dzj d30OIs f L EAsY ¢ Dy jistadwy Gz dzblzts dzlseO CHSOIs Y ¢

{4 didic s o gaw ff date ts Bdz® jOHig' dz s B B3dzd y°



48

v OB dzZgf3y W

tdxddsd ftesojHjddzw odftesBlzo:

tdxdd 1 2

ag A/ f 3,1

Vs °H O3 0,026 , 35
dy, d&3d 5,0

Ps, C G P 124

1 s OR8¢ s tcgdydshipisiz § dz’

z d3ts oage ] tsty®Usife®ie ) diad:

fsLHdBB o] tod MVEsiBdalzvL, Of tcOo € d d3tsdy ij HIZ! Qs Is t& df
et fjtejlsddlz 3 dC dzj tcO ,ElO] fisdc j O CHs@dztlzts’ @

mlsd azq .

l mMets Bldzs ftoso jH O B&FnAUM:Bs zw Pdas W ts
sdf sotsets odf tctsB lzo Odadaw

o

t dMmi.s 2dzy B3OS YydzO dsH jdz2 dzO " He ' M



49

A,—
t dM91 @H " dzdi®f BSBERBwWE dz



50

P S

t dml 0 2edL j dgdzj dzedz? € dzj BBOIsd ydets®™ ¢

27t jLEdz O

Sl jtddj delsOdz deds o df B

tdLizd §PlegB Iz Ode' deOoO jHjdets © ISOBdzd Y’

v OB W23y
tiLkzd O osdfttsBko Od
. U Btej sisy B
_ . {BdB L { Iste d dgig¥tmjd di
tddXdds dz! dejsL H shtga
fteO@o ¢ _ Tl f 5L H St tg didh ¢
odtflodftesB b Me st dzez® j _
Vi, °Hd o dagvy W/
tcs o O dAp, M’ W
1 3,08
2 1 0,026 3,06
3 2,97
3,1
4 3,00
5 2 0,35 287
6 3,02




51

10 tdifif2 6Bz jH jdets CtcOW " € d L3 ded i sLHSO
tslstc d df@aft] f totsB Iz 9 Odadzy - .

a, mfc?
15

R S ) U N I;il.,..--.-!l"'-'l 2ll|22 24

a, mfct
=

i

tc
-2 -1 IZILUCI2 IJI3 l:ld\EI,E aa afy a@|a o9 Loz 13 18 15 15 17 If_.-l-".'l"'! 211 22 2'3 2]
.
, F
-
I
\ N
\

{ d 12 D.dzj ¥ dz' fls:

fsLHBo)y dz' BEts ey hHf dgc]



52
:|.,_1\«'L,,|"|:2

— p——

=

Y 7 t,C
r
| ofs ua&znsur ala 0@ o gz 1z 1p oafs Js:;_.].a:—-rﬁ"'- oz oz
.

\_—T |

[ dM31Dd yd&z Mls! fELHBo Y d B5EE IimiiEds ]

a, mfct

-
I

ol Le
- | | - il
g2 -a1 QlUOZ 03 01\(}5 0§ 0OF O3 09 1L 12 1!3 13 15 16 17 .,.._nl'!"-l_'-il 22 23| R4
1=
I el

2 |t

___,._..-——""

e

{dMA41Ddd 3 dz' Mis! BSLHBo Y M 6 Ausididds ey



53

a, mfe?
15

n il q
I
[

T i

-az g1 OIUQE s 0!\05 s o7 0z 09 1 4z 13
I 1

—
La 15 Us 13‘___1.-3‘"]:5--.2 A1 22 2 a1

]

\F“'
o

{ dM.5) DA s miesesic s §od M) Gedeled of dus 20O

a, mfc?
o
'3
pr—- |
il
o -
2
1 Il J‘-
il
o U —‘l" = tc
-'::2-'3!11 olLyoz O3 04\05 o OF O3 02 i 12 43 14 15 1§ L7 g 21 22 23 Q24
-l
\ -
— ]
| ="
pn o3 "J"-_F =

{ dM.6.)D.d4 3 dol Mo esBe s §odMS Sieq ez d dg* 2



[

.,

{ M8 [B.01 &ftcOsCd HEsH, d dats’.= ' GBS lsH




55

28 2Oz L. tojLEzdz O 9 odfftcsBkzo Odzr SO !
fsBkHtsod d3OIsj d@3OIsd ydzs’®™ BsH § &z’

{M¢ "  dzr € ¢ Ot.Odsq Isdizy] B3Ds qalzt®’ B @A j dz'sSL s B
9 Hsotstedlsd fwcodzd?2 yom fjtejtte’ * dZsOy" ' t°
B hjdedey fjtejHdey 85 Ctosd®kRCd t' Hdded, Ists Blzd
dzd 2 dBJIssH " HIse jJteH)Y J dzdzv yoOmkz, wed22 ¢ sis
fsdzv e ©' o B0 " HddzOdzdz' | ¢ MY § t&€dsogzlf daly Asdfztcotigsaiatt:
o Odzdz? o fJtosetcOdgdzs 3z  ACQdsO dz' AdBH§Y & d E3li dzbs n
st mw d2O 3 J sOf d:

DftetsojHjdedzw W' Ldqudesets jJEMf jted d3d dzls iz,
tcrlz G §Pdd HjtjHd t° Ctosd3Cd to' HJdz];
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fogj dzls" @8 fOdzdo © Cdzt ysodd3 f OtcOd stetsdz L (
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HEol BOMN OB dzd?2 SHjW' y' ‘ dzs ftedms ste] dadgw , |

v —=3-0- ,
0 Odz QGO s It figGj dzo d L dzO YOS 'lseOdiy 3 dzts iy ls *
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HET BOMh OB dzd?2 S5j Msk" sdds ' yOmk, h

b - 0— 0o~ .
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' Xtpmmd pipdpn D mmp Yo P/ f (2.23)
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ftesls' CO' wLedzw dzkzilsd, § s Oy, Edizma s o a
L d3' dzdzd = © dftsiz)QiEss swaffplz



65
4C ZOH Az fMls! MmdMmisj &gd to' o daf tdas' dele | & to licd
LOCOd s odedvH' . Aj LdBzhE' AOLISHE s
' HCdHOdzdzw dzj Mizlsls' adr Hdzv toH Gdiy @z £CO dzgf
MC dzOH @& X 'ee d&3' 3 o j dzd yqddzOdzd dzO B ' dz' h
3 = ydziwdelz'e, tf 2 dzvIsdr HBfEMjd , Mftctsh
L Odzj 3 dz" Mis! 3"y "z COXkoptiegrts dezPudmfrusddzOalidey dz |
1 OBS dzj dzd 2 CStke, hts adhisHdls! OSdd ydd
MlsOdzdz 5 toj L b dz' 1©O@HS ‘daf ©j & fef@otbafidpiimtes © | 3y
My 99" Hddst pezyd~L b E2C Odz 9dJ dzdyddzed. ¢ dzO
h dzv gt tetsh 9 dellz Hdzd = to' o dgV dz'ls.ts Yldat Bydsd dz'odz
My esh jd Yy do‘ ls' Mv L' flsOo dzj Gzlipy g3tc 6 g5y |
dz: da€mdz" H'" 9.

321 sMsOdso CO L OHOY' ydfjd dses j§ny

1 tots Yy 9o LtcO dadzs s H fudz@ a9 H D Yt te ts ¢ efOQRIEEERE| d M -
dz¢ o O ddHdstds'H 4O dpO H OL diEO fifrisviz jis cadf -

T sMisOdzts 9:9 @ L dzO R GrEzeizy d M dz¥ B [OEEiROEAD Is ¢ s
o dH. QfBz;

TodH "' dygsdzgg'iy dzt 45 ® dizOdgts *

if sBzH BBV H | df 2083t H)itdR y d M dzt @ dZOdgis

i Mls o sty Bdagef'm dz¥ &) OiE' qizts

I odB'te B3O Is datsBts i faslz tc O & dz€ Iz ;

L OHidezO M Is d 638 EFdRe?;

L OHds yOls &i®deddtigd difz o ;

TLOOUHIMc O Bsigd Mdzte 9 OYO;

i adB'tleyOMmMs s wisEedzy iR asE tc O-)WOdeIS da' ¢ s Ml
'Is | BOMHE tc On(kHizRWY fdz@tgdzd d gt o O dz!

T totsqg sz 0 ¢ Istg scdafsfgdgj dzdzw

T oL Z'O@Ns @ dzbtdzj L Iz dztsB Qi falzs o O dzdz™



66

vl te@a wdiydss ¢Osi § j o fuBjdalsh s tHs te § s dats
od C t5 dzQtsipdzr clis@is L ¢ OF & dz6 &z

Vtod f todzhy glibrdetizdOsh Yy § to Hlsydiizisy o - g d df @lsf 2
Wi esh f@tdf ) j W tc OF koo O &6 6§ dzd o @O J
f 5o jdeC 2 to' Hedidiiidisds PEdE  tc OC | fstef@&bgsiy dzd o &
(50 G H ddsO Ciystgj dz bsasOyds @ & Ity detiasic 5O Talz i e W 1
dzO W etsta{ vk d fdzs asCUD frptpddiyk tHdglz] L 2 dy ff@kSc 5 Bis
H j“da O ddkglp™ B W lsre) j WE MY j tod d5j dzls Odz dzts .

33) Stow HtsGIso jtoHy j dadzy tjLbizdz O & yd:

1" Mdzv s sts [ itz @ s s Bdz® Ofdds j digHo OF s RE 5 is
H d dzts mjdzdzy d figtoHQEME tc s gt jits |j delkcOts sus ' H f & -
H J' B8zO,C ' 590 Cdz0 s liAftaididy BABLETO tc O d3j Is B Be3dH o diap O
¥ dz' fif s/l Hds ot s ) § t5 66 | wedthy e O 1 Iz o CRjipds'H df daPdis 6 s
f tod ¢ t5iq Pfigday | delcOfy © dzf tp IOt d BOHA] d3if o s B 2'af @ dzdz”
e On 5o @3sdinglzta dzOlafiltadzs d ) ls w2 b a2y JI° 2. ) 3

stod bgrets fils ts o ‘totg dztiz s Isy@fdes dotis L tc O & i deCldzo | to
Wyj dzv L B ' Wy tstmpel) Isdz dste ' 5 B dz dztsdp'§ tzd3f ol Qi o O
o " HY tsBts dgjfiek® fydz B3O leasitigOHs el L Iz @B B I d d3@ dzd
feds My J ted d3j edalsOreis eliafo-O dzdz" ~

l o' Hf Sotoh iz gishiBfdgs s L tOR ZdzC £ 8 jj sk dz
o d d3' to(LoHOf Iz fijdsad dt - d dAY A p)jiydz0 d3tsoHej @y O dzO f
' Hlise j toik>milf dpticsd d3j HflstdfO ddfish) s B o dzi) dz¥ o O dzdz
dzls gy dzCds [isds. O -

I f 5H Odf & tusodsizd d drisdpii3ts REHpdP dfdgtc  deltcONts d3-
f s dzjp 20 dzd dz@ls I totflaB disdz o BB d ' dptdgle M ¢ tsSitetg -dzdz
LicORZdatsS MY o aMasd s fiftg o) R s iYf s di jOHR{®
9 "oHj ton df st Qi ER@F B AR O 2 o @ d2dgy dg Ctds * Holgdzrd



67

3471 0c0dzr dz o  HsBsMIs® fots §osctcOdBEz
lteddzydg d ftsBkzHtso d tctsL tcOn zdzC 50 B 3¢
tcjLEzdz IsOIs’ o

ydmj dz dzgj dBsHJ dz¢ 9 Odadzy  ataf U3k dzlA{ 8O G s -
FIluegtO, ftodL dz®yipdzOdzd@ezOy tetsB yd mdzé 9 Odz! dzts
[ 7.9]

150 0 S dzd € 2 F this ety ts Y s 5z AYNGSEVHPE tzdg'ls © v  t
BsYO ¥ trOflsdzDg®" HESEH tissdtc OF Ldys b & b #St]
slsto d BRded Bt Jlg@devds wsyts B dZOdgpdsH Rty éz0b jsigOdz
t d. 8L

{ 3L ] & dows wsys B Z@fpls EEdzu e n t

] st HiBRH tigadtc O Zdias sp &kdz® ) jj 820 ) Is Bsf@fip’

1.l BzH®g G Rjdsictc Or z i3E S odgis ) DS o dzlz Istc
dz' d3d L GAMNESBYGR BtsH Iz dz! G elzy W' é3fi3sdeoimiay IYOLS -
BlzHtOOdsdpetstc ] Cde'D2 M d iz Fsiz@Autodesk Inventor,
Solidworksls O dg) °

2.1 B zH 9106 On it GsepdsC s dzla ' @sts iy dz 3¢ B8 &2 dzw
Mesh.t tsL tc O HSAY@soo @ dZdAPIdd@LY dz! ¢ ' Mis! v €HGY ey tu €
dzd l4s'ls tc  d&Q) 1 dz dztdds QdsO  WzHdESfirls O ldsds' fiplg s Q H s 2 Mis d
dzfdzf o Ftc Ols O3 RO ¥ Eadz=ir 5 | dzdAMsiists jsHHSdzsoy O ) d
i tag SH s 58 B ' dz' s jsdpdptsinldc O - 2 dgfOE B ° dz' ' Jf diistiz®©
BOh d dzag® &HA® s & § C ts dzO dzdzW



68

3.1 Ofis teds@ 1§ JOdRiAEE M j dz O H tsdf tisHsdMs BB t U [
tdsL tcOR Zdg® B gerib o L dzO ) degfe® dO'Mmis  Z8HE¥JHZ L O-
H Qi to O dzd ligtedh - dzO M ls o 52 B O o §hCACEEAsYE Qfdis y Gy
C tso i @O diz dzdzdLiR2m ©dgdeitsHs] tc j S jedppded B j L Z &', Is O
odB'teS tc Stskk tc O KLz@IABShs

4.1 tetsyd iy 6 jsuldsscus) M oejddfddzin’ Gso' HBSH & dzd3
Solution.

5. [t COIsted 3@ jzd B t': s ®IO &P Odz® dzte j L 'l dz Ie
s L tcOR ZdzC 2, 990 (ifstRdsllis.Is ' v

351 zh ¥ dedZifdads dz ff te s judfiiirdzs 6 5 €385 O glzdzW
smhpjde ¢ tsd3Y sl dase O

) tEsda Odzazisyy d ) dz &0 S G@ & § t Om fHiis-,
‘s e wis o jdEEgtElHY] 0z ¢ ldsjBuEOsiies HY j sdis ¢ ofitial 19 tatfzte S Y -
dzd BOE Bt O lizolOszdzdz dbisl€ 'oB. O €

1 9 O Ot i§f dzOde@2 | fiplsk J40ts Hrtc dgoWC Is s dzlz e By ez’
dz' fig lsi2O§datiz’ CADfdis'te ts L dgzj taigharfdale O Qaisffs € fy) XD gzts ¢ 1
fls'de Ok Ets@®tc' tsdgEsj top b @B &S dp) dzd SHOAf ez
Hsa @dzOH Ists tdg € tizrOR HzteC @ s H ff fig'o Sieaf@d * dz' " | dz
o ftcOl 3O YDdGEE dstO,n LifizBdz H sty ts o5 jitlsiicts O R L digfé & o t
H J' dz dzff ddzv Is*  dzPigts ey WAL ®dzOy j dzdzv o3, MigaP. O o
CdHdzd dz@ Ofy thjjtdigfdgrd o O ols @ GdRHEr i @2 dz' dzts
fso jtof dz

i f) Is ¢ ddz'C tfdp ‘OIS s H | dzv olsG diufiigef diELlsO d3d

I fis’ dz! datpQ Il d G H J dz¥ ovO bzl f) dz'datejL Bl§ 't 3 J «
dzv 30 B Odfm tddedz’. tc* o

i 86 *, WS 20 Adsy defyy Isfis ¢ 'dEvQsfdzts  di ISCOB tatidg -
Hgzto Oa mw



69

g f 5y O Ilsedidiydzj d3toHQiadz §f dzB 620 dztstfints s o H 9 Is
3O smie@ds] {6 jnddghiediytsc O z s Cedfrdsa] dzts i "oz O -
dz' dzts H s b lsdds®E Qf & dz® to @FED P gde)jlsdgp datsl {Gc O - Iz -
dztsIC O H D Ydzj ‘)OO wRdz { & fi) lSlO®EEs oS * fij bz dn RsQEZ] -
His zMmis de@§dalz: ¢y dfiskz s OCL, O HHsEWL dz'' dptsliERjf IdZ tzb Is O
'Is j 620MHe tc O RSialr oL tc ORfiR de@W Y s g BtglzOdR? dz
BOh (fdaqgds Lt O DdHddgEzts s C 2 2@ ‘ROl H C sA [ Y 2
weO B0 st fwh CodzGHrCRLEe dipsUTOCY s d3 dztirdzts ¢ 15 d3ts H
dz o Odfdvs gy iR d H dzv s Hoddelfcttsy CalpGHdsfild 3 Bf ts fry -
s Odgtfors s to tf § tzth tc O,n ZohAfEfEO B dzd 3 j dz@BE 1L L PO M ts -
o JGtots, P s’ HY Sl TR ‘15 6 70 db 94 & @G joL -
i J tc] tcaz@t ¢ Hzdz®Odis L tc O.0 & &€ 2,8 tizte ts o & i Sasd2
tds L tc O ndz@igs L [v,Cd30Is ¢ &)W dzO W aiziptsmyls ‘dzsditz Jdzdrjd i3t -
Hj¢dg Odfdivs o SH J2dE igMisPdztiso sL o @ { e BBHISJ L
¢ odzt Cjdzf) 3lp didis tc O n Iz distSsth 5 Qestf@ dzL dzfs dglz v § Adpls |
LcOnzddBEaSOC d 5 , 1 daliptip@®as s dasftePdsO " d dzdg® dntz
dz® d § ts daddzde'O R.Iz dz$ ' o

1 od Vezto ©dgals | dgEddh Y Jdsiz tc O n zddef #dzs BzO M s [z -
f def s zdigj dz

1 fte ts ytfj Jinte j deldcOY ts Is JuptcfiP

i fisdz[B O® ® Oy Otcls tc Blate dzOH §€ d d3d

ioff sYOls Wisaizgd zls oOakf fig i3 s Bl Odidaf@CE S lso  d3(
C d 30 dzfn tfets tzbfikmiizs f s dztsde'] @S tsdzy J HQE ts dz ) dg FEds
Hdzd B OS O

36 | SR @by | L LOL & 28 EDEsL O8N £ dzC 5o O
fOLOd) sed &Olj BOIsdydes' &BsH] d&

10 1SRHEOo j H | dzts o PEHOGRAUAHR L tc OF ZHA & f5k
( 2-BEH j W jHetivg @IS Ofs



70

0,000 0500 1,000 (m)
T ]

0250 0750

{ B2 Oc Odp dig"ste 6 OF ki EO g dzy MW j o d ydats.

1 O 183d0s j HL @& Q da' dodzfvBte tc O n 2 fdisCCsdp ftdives d -
set®C O.

000 Smﬁ 100000 (men)

25000 75000

{ d.B3.1 Oc Odp diH"sts tc O 5 kiEcCsh FidiMe d § @E O



71

[BL 60n z@E@pEIs dife d £ & tptiae) jd3 o dati§ il @3d3.” dp' -
¢ figli'L WE'Lac OF iSSP 8 3 8 Odz! S jtizf Hglpttds8 0 1 1 .

UV BEHEZdd'sH fufCids tctc Or RS Y S  Fil e @10 dzls O -
) J dade tc On 2 dECCtsfidoty ¢ fgdzO i h s O Bz gz 1§ de@z'{f fitsls3d dzts €
Is 0 QEgEds fifjdsS gz dastc ®idzj ¢ s 39 Gedlg) Is tsHOOIC Pz e S S U T
Basle@dd " z o Gy’ ddp dg@fdste tc O - B dzd h ,45Dofg B © dzts -
o dzjsifdyH davef h HErO L OR Biys fipls Pidsleanar .

iBL OR zdzS S0 O gz diz@zvs 1 Pw " O dzd2WLO yesd2ts
B dz/ hdzjiddh o @xd &3 OL OtzgdMu | t i phase, Vol ume
s' dz' CW Gl

v QR B Iz dafg s O datisasdfydé ts tcals@r dzidztes ‘fiAz ddlz ( Vo | u me
Fraction FBx pifidetvizizakgd dzy 4 M is O dzists tfiry Wdis tc -
Bz Qigz G3EINtsMIBda dy For c el lFwoprimucliatt vBodr)y F
C cBsapaass sted Mistso zp Ols dets @tz b OQude@isvHic © H d dzd
Is o jdtgef "dEflsOd3d o ,L O OGO A tc'® BEY dz'e jjtondidds "

1is O dztisds dijf dz dstoHOjdelzY 'L WO ( | nt er f acie M
Sha'r pota®Ea/yl nt er f alciifaflWws® notnh, 5L odad & Bls d
f OtcOL tfls dgfdsjleits WizW OL tdftadic O.n 2 dz€ Iz

1 [z dag tee®didigO tediss H jsdz'U L a mi (nHafes tc* o diatzdedgn
¢ 5 dz@ifte) jdatds L tc O nHzd®2C dIs z to B Iz dzj tids §iatf dstisftats§ Q 1 @3z
L daiaty * tolh @z' ) dzfs fis iz dz! [ Od Q ded) dz dzls

l Mis Odzsdgtday jlazdztsaE R OL d®dh ase | h$Sdmazet
Tensi on Fo r(dzds ON ifddjgasyedza@sy, &sH j df - f t
o sda®F Cont i nuum S(udgjstpxiaos b ¢jtwECHz Mg l8z@ Jdzts o -
dzj dstf'yOnH s JWal | Adthtedfi) ls®Omdzdg .z dBH ®alZ HY So
QW dzls f tsjog gzl ' H J dzd

1 J todlafs 2 0 Is st 20 Ld®Bdg dzts 1 tc doL QiE® y Hzdedz H § s -
o' HUBHSTdzr OtcOC Is § t& &) P@ROJS ) (M ls !



72

[ dz™e OF Iz o L.Oddedeitc tsL HE oty S dEH d2 O H PmdE® J -
‘ H dz0 dz® C Uizt o @ dz@29 User Defined Functigny St d ) Gf da@ -o
Hdz2 .. btda WzSel | ZoneonGoOuassigiywa a me Ma®i o
- Iz 9 Offfadatdtislds sz Adk L tc O - 2 daCtstdyitof & Gva ®ed2 H f B9 * H
W€ W €O o duliBy®@0On kzdzikftgaZto'ne Mot i olntedF u |
Y’ s sz dziz dsuckiz( Ge n € ic®@b P(yGrvavi t at i o meazldz@A ¢
L OH OdZ® dgts tedzlz dz8 sMC * dziet€ dpO o d L dzOy O W Ik ‘dZfFWY
DEFI NE_ZONE_MOTI ON.

vtesizBoundary (@30 N tagth daff) b © dztiss dzf daw &-dz
sur f aciewal(dfidlsy O9fm,ls O dztists 4y Meo v i n g(tc VA EnsE@zS ©O)
L Otc O 3 jcliztdtizdr dztf fg detiizfiids L tc O - A& RS at i ve t o

Cel |l Zorles)d HSpeldistc ‘o digz dzs OC d o5 Mi'sfpse
gl dzXc ks L 6 O R AR DEzs ¢ 5 ° 5B d&3j Y@&E 'HEsL -
HEzZWa | | A dbffyle @ dzts o dzj dg€ ts dztiz@ GSSaisti@its Qidize ' H d dzd

(dzlz dz'tc O'e Iz

Vicsdas'o!l ut i on( dieastddHpdike Iz dzdd H @@z Is i O 620 -
B4 Kt

T2 " HtEPr e s\baulroec i t y( tifisodzizpy jidedy® o I ¢ §) Sl Is
odB tc O dzO Py ngj@ROe-$ sapt eci t wi t h Sp bzl OtciOnkg -
ISt Odzd B j dz' ;L 3" dz

izfhnE wzSpati al D({ § ctstitisa d2ilttc jdsnf L @pls O
dzJ dzts

imManpgd MCtcj Isd BB GY adiLemtsty Squares C

imMnkrd MCtc ] BdmMOMr € S PRES P'REssure ST
Option)

i fn g MC toj Is3f 2@y Mo me nitSem)o nd Or 4 & MU
Ctoj sy a2y ff ®VigW H C

iMme g MCtcj B L@ Vome Fr aGda-Beocmgnst r u

wdz" ° f OO Isted .L Odzd" jdz' BjL L B dz



73
L tESol ut i on dDOoy) tg'Ylzle tcj 2O WPOIElZ L
L a3’ dz

37wz OdOWY 5y Ols CLEBQ@MR) dg dzdzd & .

L ESol uti on Biked § mtbd figls @daaz @O Uz O -
i

1 ts y O lsoC jsdadofy dizlz dinlis{tsnts of @& b d H CasfifldsO dzt&o dzj
o dezddzlz dz¥

1 &3' dddzpu i d Vol ud@its| o s DcAcipabgdizddzs s © H -
ftso' HO' otd nHiizdsdizte @5 & dz28.dzo1" Y dzWf © M O Kzlfs®-s5 ¢
dztsigiey 2 tc ' otalzWH d dgtflz o dfRiAS s 3G WO dz O \zj & BIZD HS B -
ZOMikds L ZOR ZdA BOEQ IsL 6 stcH dddz@is Gids {f # dzEz€ 158
Adapt Re gi ovalrfikda) s e to ts digptaEtzs ZQEss f 5 Bs 6 s
Wz dZ2CPwp tLedlh WzdzZ0Ou me H dza ¥V ©OqLoo Hd® v 'e dptsl .

1 O 84ttcd o j G bl Cuiatipls dzH (reizd @ H { &0 dz
Ud dzQ te o tEdedixis 5 t6 s d3

0.500

]
0.250 0.750 0 0.500 1.000 (m)
]

O @ @Oago 0.250 0.750
) GO BY j &z DY Oo C C

t d.84.1 5y O IStk tsdzigdp's dzH ¢ Bz ¢




74
38) eSS 0% Is jotsdate OO’ L toj L Edz s Ol

Lide KWzCal cul at i o OHIBCH® v daji Befstc ' 1 Oty
dzd W% O 20dz to j L 'k dats ldc@Is O USEs | to | i) dZtz0 O ) s Ets * o
0O BOSCOMOCd( Sol ut i on H &t finadw itsoges) d o]
L &z dzfelst€dste O - liztfdef s 'yjsfy d ) dz¥ o O dz

Vi WRun Cal fiotiehls iffgye tcC O Mz dEir®) casHps
ddtFOtc O W 183® Is faRBisH st s iz 82€Ch e ¢ k OC B8 OE 5
ofm Is O dzts dsde i) izd WPdGg® & & ez y d Mdzs orOdEEs j L § § 5@ dzd
htsi B ' Y disgifnldZ trr'ldsjQdsOuqiz dstfh j alr' § © J @aigef~ds * o dzv dz
tc z Aste tc @Ffetisdasafi L dzO 1| jo daday @sfigy a r | (a O3] dpdad 2y gf Hntetds-
dzls(OGh @1 Cour an®H Qa Guzed)® (Be,dZ 5 H 'L A @20
f O LiEOndz dEj®@ dzte MsB * ¥ dids i ¢ If thfizOBLE * § dzts M ls
yd mdzs s Iz thldhgipls OozfLadiP) s Q O IseL jsdzdOydpdg® 6 st Sz L OH
ZOMme dz®, 0001 fy.

v Gy 9 MBOIDBEGME Xt r apol at € OV a itsa ¢p Stk b -
fnls s 9 Hej Q ldzdfsls @O - dz@EEH] jotc | H QiAD fipteizk o dsyy 'C Stnts -
YOls € 5 glzDRHj ddff ts Is ts ySdaists OskAf dz'€ tc O hi jBdzdyvdess ffds. '.C 2

1" Mde®@Mistets?2 € d'o f B®IO dzgBiad @ Bif)SSQicts O -~ [z dat
HdzW L O EOwsEsigdss @ @fiaButsts s Yds n) to O nfiztatsS oafy Wis[tf § -
tcj H @Dz gdzdide j L z tdzb B @tws z 0 O dzdz" , HAfSplés teltg Gs-B
Az dzC B E] dz

[ dzvts 3 Qztids Iste O - [z daSddfoCsid€dz o Od®O Mdsdztizts 6 t8 O - 2 0
fils O dzts @ ( d2@s1d ¥ dzs-c Hifn wwy

1ts L Oo jtoh j dadzt tots LRte @ AdddiEltizdzlz o0 O dd§iiy’ Iz dB
tcJLEzdz sOIs’" 9@ wLKOREdIE SO "7 O0dOd L (

sOCtsY odCtsdzzeo Odzs! dzOdzOh Iskz o O Cadetizf ©-0
dzj dzls @ f Odzdo O IsO " mpOEHdim. £ WsttdOl® o



75
301 ste' odgv dzgdz’ tjLbdr SO’ 8 ydmj dz desct
odfsBlo Od , GltedBOded R &O Mlsj dzn' dzj o C

1 0 1851B.20dz00 | H jsdzfs o Uzt theg dz'f dgts j' t 2 elzdp dzd
B 0,4s'ls to d A0tz jhiditRsts He jo dRizs @ tea{d  to s Bz o D@MZO S -
Is § tc ddsel3] dzl®. iz

1 O tod fire@ipCjOd2P fzts it dafizts L dzO fdatizy H j dd2y Gzn
t dd dzOls & WA O _iRBE H | drtddfg ts dzyOlz iddz0 Is iictdgl s 2y dz

CC o d Hodpth) z)dzC W totd Py dgte j e dialv C 2 Bz dzs s
f tod jaadfthipkis L tc O V€ dz® iz deisdig, alz/ lsd2RY  dzld AP B dizd -
Nd B@E ) LzZdz) E@OK j tod d3j dzlsz

1 O 1S8@Fs B.22 d&z0 o | W jsdats o dzMe® Wiz toj o' § j wzitay -
dz 65 W buas delsgLdedst 6zS W dzv ds@did SOt Qg ls ¢ H -
{50 ' @UeE HEs Q% , o jdrrd € Bz BC S Qs L & daasls Ols d
COnHS L cSHY s L fer b O @ tge azO Bz ™ lso o5,
3 OL5%WY 55 d.B S d

[ v 5O dzis dzs dpdp® fteicds QdsO 1 b g6 fop | ¢ Ok tsj MW
L SO0 dGEs by ti'Ljcj L Edz b QK @ g4 z2d0 &
ftod dB8 ™92 HSsIl ©A jisbd B £ o (2] g
ey N d B UsishmCOss H f'dedd to Iz @S oIyl AR te tsIs §
WCo dHOAzets . 3571 &ld,fig Mdzts 0 dz®@ ' E3@ ey J i mwin &y
Y J dzls tc Gy ER Y O'izOH - tSH Y fEEfdpdz ¢ 5 @HsERIdE © ¢ O -
Clsiigy L zdz 190 IdeOigl S 2 § te f d3j dzls

sO0Cdd3 BfirfdgOdz’ toj L zdz' IsOIsd HBL o tsdzw &
Btcz LB' ydg' Mis! twjLlkzdz IsOIs' 9 ydmj dz detse s
dls' 0. Aj HBLoGdY' o {ftsH@d]jhdy deeCHs gt
sf dMOdzz k2 yu ezl stsyde dizlzy B OL tso d A, dgP&iY
o jHjddn ] oSSt ted igs O dedzdzy ydMj dz deseEts d3sH
fsojH d€d t' Hdded ©» dBSHjdYS BOS 8 8 b
Ledw HOsIs! W o ' dzsil9jBdsdzed m HY jtoj &ZOS [ 80



©)5 Lt O nHzadets CBEHEULN o ) (5155 © Brzattats CzO s bz s

s @Bis H | dztf defipfQ sty dz S
fted MC st jYidzgamits o Ocdsis-
(Vi= 0, 026 HB M 4O dzOlsk ol §)( N d o p d{ totsB f\o O dadiz" OF)2 6

{ d.85.A 5tc &80 dz'tf dsts '} t6 & ez¢ dz6 (ORO zO L Off HouOB < B akgaialdh Iz

9.



OktLIGOR S HAl ST Bl 6OS L datsS Hdzw
5O dBsHj d dzsets f ftodMC e dedgw , o j to
Hjd' 0 Okt

opdf tctsB lzo Odadzv
{ (BBABSERO o' d dgs’ o jten dz thEdigpdE D06 f) BOkO L Of 0o ¢

L)



OktL ORI ZdsS Hdgdtsf
5O &Hj d dsct f

BlcBL cOn zdztsC HdzW
ftcdmC stej dzdzv , fJte

Hy dz@ dzO dzOIsk
t B7ASdBO o dz! dets’ o jtemds W' Hddzd togr DOBG6 (MBOZO L O

opdftcsB lzo Odzadaw

~
oo



OktL ORI ZdsS Hdpd tsf

5O tsH j dz detsE s o _
fedmS sk gzt O- 59 O opditesB zo Odzdzw

Hjd' dz0 dzOlsk
{ OBBABLERO o' d dets’ o jtidy t' HJdd tye HOT'5 MBOEO L O

BloBLGORZdzSS HdzW

6.



OktL ORI ZdsS Hdpd tsf

5O sHj dz' dets@ s , :
ftedMC stej dzdzv , f J to opdfftese zo Odzde”

Hjd 20 &Olstk
[ CBAAGCLERO o' d dets’ o jtide t' HAdzd tyr HDOB6 MBOEO L O

BloBL tcOn ZdaBIS Iz a dias G t

[0}
o



OktL ORI ZdsS Hdpd tsf
s@&sHj d' desc s § toc

BloctSL tcOnlzdzsC HdzW op df tetsB zo Odzdz”
ftedMCtstej dzdzy , f j to

Hjd' dz20 dzOlsk
t dBL1OAtSted3EO o' dz dzes’ o jterndz o' Hddzd teoe HOD' M BOZO L (

(o]
=



| , .vma«u'm-\' \
é il "t:'f'_:":--' .

OkBLOn dzs €
5O &sHj d&

HEY BN oy s 6OR bdzsS Hdw op 5B kzo O dzdz”
Esets . |
fodMC St dzdz" , 1 J to
Wi dzO dzOls I
{ (B LhBldO o' d ds’ f§Gojtid to' Hddd te HOB T BORO L C

Z8



9 0.050 0.100 (m)

0.025 0.075

0 0.500 1.000 (m)
— ]

0.250 0.750

OltsL tOr ZdzsC HOEY ST . e o va e
SO BHj d dzsEts UB)GBLteezlzdztsg Hdzw pdy 16\o O daiz" 3

Vo= 0,35 wagg JLdmisEydd, (]t
Hj &z dz2QV. €206 Bz H

{ B 2h 5RO o' d dzs’ ff ts09) DO WO @AY o POEOL (o 2 & d

[0}
w



o 0.050 0.100 (m)
0.025 0.075

OktLicORZdzsS Hdg s ) o b1 EEs b o O
50 BSHjd dsgs f BIEBLEOREESL BT O

fedMC stej dedzv , § j to
Hjd 20 &Olkstk
{ (B 3h RO o' d dzs’ f 500)jtcBddDO WO HYA ol =B tOR j5dzldn Y O f Lz

©
N



0 0.050 0.100 (m)
0.025 0.075

] 0.500 1.000 (m)
I ]

0.250 0.750

Ok tsL tc OR Hzizts Wis HEUS fi opdftetse zo Odzdzw

pl w
5O dBsHj dz' dzs@ s UBEBLGGHE@BQ HdzZv

fedMC stej dedzv , § j to
Hjd 20 &Olkstk
{ B4R SEEO o' d dzs’ f 500j jtcBddD @ WO HJA  ody=d3tOR j6d2l{ fy O i Lz

(o8}
a1



0 0.050 0.100 (m)
1

0.025 0.075

OQlcSLcOnrZdzES HOEV ST opdftesB lzo Odzdzw

, BljectSL tcOnlzdzsC HdzW
s@tsHj dz dese s {f toc _ _
ftedmG st dadzv , f § to

Hid d20 d&Olkstk
{ (B 5h RO o' d dzs’ f ts00j jtBidD@ WO YA ol =cBtORB j7dzldn Y O f kz

[0}
(e}



] 0.050 0.100 (m)
1

S
0.025 0.075

—
0.250 0.750

_ o pdf tctsB zo Odzdgw
G))GBL tQGHHZQ’ZBﬂSBH%%f[B):GBLtGG):IZdzlSQ H dzw (

HydzZ' dzO dzOskz
t Bl 6AStedz© o " dzt dets’ f 599 jtalRddD @ O Hd@YJ odx=d3tOR8dzldn YO Mz

(o]
~



OktSLtcORZdtsS Hdgltsh opdytetselzo Odzdg"
BlstSL tcOnlzdzsC H W
5O d&sHj dz' dese s _ _
ftedmSstej dede , ff Jto
Hid' 20 dzOlsk

{ dBL7A RO o' d dzgs’ f t500j i@ WO HY@B ody=cEtOR jodzldn Y O f Lz

(o)
oo



o 0.050 0.100 (m)
1

—
0.025 0.075

OktsL eOr zdzts ¢ Hdg¥ tsf opdf tesB lzo Odzdzv
SO WtsH j dz! dztsG s UB)GBLtGO:IZdZISQ Hdzvw
fted MS stej dadzv ,  jte,
Hy &z dz0 dz0lskz

{ dBLBA RO o' d dzgs’ f t500j jtcBddD @ WO HY@B ol =3 tDR jOdzldn Y O f Lz

(o)
©



0.025 0.075

0 0.500 1.000 (m)
EEE—— 1

OtsLOrZdtsS HABYBT opdftetsB z9o Odzdaw
5O ®SHj d d@E6s l].|31v;15L'UaG):Izdz.isQ Hdzv
fodmC st dedzv , f J to
Hidz' dO0 dz0Isk

[ Bl ABLERO o' d ds’ {500 B O @  oy=08DE 205l iy O f Iz

©
o



0.100 (m)
1

0.075

OktsL tORkdsS HAW ST opdftetse zo Odadz
_ BlsctSL tcOnlzdzsC HdzW
SO WdtsH j dz' desets

ftodMC s tizgfzt OR s O
Hj dz' dzO® dzOIsk
{ dB.0A RO o' d dets’ f 1599 jta2giD @ O HI@Yd oy =08 @R j2dBl iy O Mz

©
[



92

180

A Men. Nel

160 —— < Wcn. Ne2

WMcn. Ne3 /
140

Pac4eT_mogenb

@® PacuyeT_HaTypa
120

100
: Vi

MM

0,9

t, ¢

t dB. 25 6] &3 § j deiizes oz VW twics dalsgLelze y  dzflafs H g @C O
ftod dyO detehidezo

tdB. 2Qtcj d3' M jdedgw f jtejHOz BEts Wictsdas®@C @'
ftoed ojdzdStsdiiz L Of tso dzj dzdz’



