[ Jtey Oodzj ' Hited' dgMise ts
[ j6] Oodzd?2 OolstslstcOezigfitizicl dzd 2 HOKE Gisg & Is
[ dz2' i) tziis 0 mls 6zt G zded]

1 Oy’ sdzOdz! dzd?2 IstcOdetf stelsdzed 2 [z dz
[ d2' MispgiisBd vs tc @Otz§ d

so0Odz W' COy" 2 d&zO
ftecOywy d&zO0 ftOo O.

s{/f1gdevcrwRUL L wB[IRY

Vfs 629908 1:
FRe[ T v Awg
vrdeasf1ofrrrcovalr bulpnwel {Haal
s(mywyy 1 svéetdbtovtem rrRY[[ wl
uf jy' Odz dz fise [ SHHPZRRS@RQ' v O toj di3ts dzls

1 BHO Is' MW dzO0 LHGSBEZEBOWH EZODBDEB® ¢ & dzm Iy |

oted Lz
toj L Iz

1 OkSCtsod?2 1€ jte" odad
rjtodztso d2 ¢ dzO s ts,dz'
COdzH dH Ol Isj o dz da

k' k' 5 fedd b
fdy Odz

ﬂs_E
Ne T
oo
g o

g. 1. ¢sts9o




o1 f v Awc
stcdzscBtse v Bty sdzOdzj dzdzv Mt OErids Mislz2©
sjrde ydesets MlsOdzz s @ @il icE @ r 2 dz@ L @l
ftcOo0n kS dmk.
Ml telsOy'" v O LHBBRERIIEY &Y E disd@aE Lh
Mfjy Odd &z 20 c¢c[rSCMf dzzOBOY' v 1sQ - t6j C
1 0y’ s5dzOdz' dzgd?2 bteOdmlf stels@zd?2 kdz' o9 j temdlsg Lk

1 0BJ LY Juddedgv W COstefdz’ dapdz® G it eiind2ds O a
bdso OF j M &esO®yYyHftso ' HO fz 4O fmdzd &3
J Csdesd3’ ydesfmls® IsO j S Bdzse '‘Bydets’ I teBOjA LD JO
Isd ndz YdzetsG ' OfglsEsdgiddzjorCidzdaydzts clisO Mifst®@Ealizdzts L L
sMisOls s ydztsc ts tej Mztemkz Ctsdz' mded 7 tsHIsES O dzfr
BZO29 0Oy dzdo " hdr Edkse "  Hodh jdadzw JWJjCSIsd
R o dSttodMmlsOdadzy . [ W jsQlOdiande tsfiplds didzf F € p@Duptz
B o' odL dzOYyO' Is' MW H B g & Hatlz'y dad &5 dzly s B (Rl
off dzd o Iz dzO weds ' tzf s 38 dz@dzO' dzW stedzOy " W
OBjLfjykz' Is! mMw Isjnrnds ydzedds H' O desMmisizo O
OmMtse ' 9.

vjndd ydzed?2 mMlOdz H 9o dicelasiE GdpdffimiEzisiicd dzdizls
s@f dzj SMsdz adrn " Hdz2dmr SO MstckSIskteddrn
s &O¢ils! fjod’ ydhdased u dzOc| gz iz o Gdzd
dd3' tos o Odzdz' sO OdzOdz' L ° sdr OO, Ist
OwOCIsjtedL zs Is! MlsOdz Ho d ¢ kdzO.

O zOdz' L Hisfdz' HYy j dg ofdzdolz o' HBso
HdL j dz' & dzO 'Cr@d tsCle@suRddS o ez dsts ) dzd @ sfyls
H' Oc desMis d yglediZy € Iy ° dzvO©y, §f teq eHdrjlsdd o fighkyy /& |s - Is O
9" HftcOyY' so Odedr c¢OL ' 9, wWC MCizpad, di ddal
Me ds@p GO Is | d3tf § ac OHstliztde® y ! ts odGdgddz® co@iLL " daC
dzj M cOo detsMmlis ' fsobdvwL Odg L tctsB tSIsts

-

-

>0

(©)

11



3
1 sCOL A S, dzO2B  dz'' W isodess o Hftseo ' HO
f OtcOdBRj Istc" 9 IsO o' HSBIEOY O' of' Mmdaso dz

Isj B j cOlskztc® o 'oHf tcOY' 5O Odzgdr G OL

10 tjLbizd OO O0dzOdz' L 2 MIsOIsdMmisd yc
stcOdet tstols dzd = i dzd jidBY o H N @z 0 stsB dzd 9 5
RO H' OcdesMmiskzo Odzdz? MmdMmisj i3 3 d o dzj dadz”
mMdMmlsj i3d dBsyj Htedf OHOId HtS Hoatm IstejliIsdc

Il L dzOUsjjdBddy ydesets MlsOdzgz w ¢ Ho dckdzO
mMdMmlsj B3OKOL dgj &, §lstejBlz' ftoso jHJdedgw L
s jteOyf @dL o tsH O ualdstE Ols Y Ofddg f el @ z fls d d3d
Listelz jWjSCIsdo desmis sd3iz’, O6 dzticflisls Das @atiafipdzt] 2 dz'
HdL joo tcls § GEHAIJ tc Ols d dzdzgzts BOISHD dalzts ls Ols dzt ¢
H' O desisdydedr  OtcOd3j Istec’ o'd3tsve decdl dip@izts dz0
odSsted MY @dalfigtcj 9o10@ dtojL zdz IsOIsOdBBd o dBE
fsmdz’ Hise desfls” ¢ s dzls tc s 9z® trdff IOfcd® A} j tsd@Etads tad
H' Oc dats stz e O Cadas o iis i Is dzts i) IsC ts dz'dfig dedfie o ls tc O dz
LOMtsB 'Agj 2 Odzetstoedlsds 9 C OL kB &S dAstyts * 1 .
dzi sBr' ' Hdzgs L H" 2fMdedIlsd € sdzls oz BIddRQils z &
Hdidetsfrpls ' Hf ttcOyY! so Odzdrn S OL " 9. 1 tc JQudz'd3lzts @ t
L dzOy g dzdzv W ikzdzCy'’ fjtejoOcd fjtehdds Cts
Hd dsfilpls Y o " Hf Oy’ o Odzdr ¢ OL " & HJL j dzw .

b dzOdz' fndzlz ydr 3j IstsH ' & o O ddsz)@Ft) 1§ te'Ods Iz t8
fsCOL Qo , h s LOMIssMtse o Odz H dzw f tetsC
BZO dzts dzOH ' 2 dz' ' BZO*# Is! fsmis® 2 dzz  yoOMmkz
o dSsted MisOdzadz?y SO 5B 3y N @ ¢ dats i iesgc@rREN | el |
Isj &3 j teOlskzted o' HY cO@dzts fMpl@izg @O Hs Pls tc

l L dzOyd dzd®? Bdz dz! h fjtemMifiSCisdeodedds Hdz
H' Oddesiszo Odzadz' o EdRktseo OF j S dz2OOyY"
L Offdzs o O dzP2z >iaRmfilsi'C sMmisd ' B jodgfCjztc O bbis @ ¢ @& C
LOdzj 3 dz' Mis! detsfipl€ls jdgd Is1©° avdiy " O o dL dzOy,



4
OCEkMmisd Qéed dsSi i3 J tc Ols ZHotyL, s tidlz® | * Mistclzo Ols d
L dzOyj dedzy Isj B3 j cOlszted 14 dzO odr ' HdzsBE
10 wjLizzdzB@&YQdggd o O IsO dzj Hisdz' €' o
Isj B j cOlskzted "SosB®dZd L OMsBlZz o dd3' tc¥ 9 Odzdaw
o' HftcOyYy' soaOdzdr GOL'9® d&O odnmtH' L odf
LOMSBOBESOC ZMIsd ydad 2 HOIsyd¢ Isj &3 j e Ols Iz t
toj LtsdzOlststotsds v € ez 2 ©'dzelz!, M j 9 Hftse HO'
hodHCEL A dgt ' s’ 90 BfBPHYEC B DA & d HEGH "B O
s sy tipdes] * MistwOy” 15§ i3 § 19Uk zwrAs@dad d35 oY d tfiAs
s § &i3f § 6 Ols ized dzehh jiz@p d ds' ot dzdB Isls* o t5° Is 4 o3
9 HfteOy' tso Odzd ~d cadf ¢ jols df@ oL dep@arsssts O Ols figld
( MY § ted d3j dzls Odz' dzd dydd L rififfidz '~ 1o 38 £ dzdz'o 3"
Isj &3 j e Olsztf § H &PDdpdftmy dsde " Mis! o d¢C sted Mils Odzck
WOLBOSEMsdydesets HOBYdSe O Isj B3 jteOlskzted |
Ctsdzdzb OH dzv  toj * MistadPy desi' BY OBzt di ¢ OL s5o
odnrn  Hdzsd3sz Lte' L' odn dzstf dets’H datgldB'd totsL H
dbdzOdz’ L dz' sjtcOskztodad @ tsH Yz  tefjt=lif j tfotg H @2 @
sy’ dz¥ 9 Odzdz? o dzdolz Isjrnds ydesets MmlsOdzlz H
J S sdzse' myd2 Mdizg g ®gzo Oy dzets L O St d3d d3d  t6
hodHGC "' Mdaets’ Is © dzOo Odzls Oy z9o OdZ! \@lzd °B j Lm Ot
Csli3f dzj S Mdzsets sy’ dz¥ 9 Odzdzy © O d dfIs 5 Bdztzd3,
B dz/ h i 590 dztsectfisdzd @ ilzf® fizfc © & dzts M Is@g@ THELLQjL ddzdot
ftotwad] sy dthhdde@@ B’ dz2 h " OttOCIsjtcdzdrs o  H
HodekdzO dzO© jdgjtecjlsdyds ' j S Bdzis@ ' ydz
ftesyjHEzZteOdRd 1 tOQoaddz [ [1 ~.24) 'O yadP oH]tsl
s OC oyd L dzOuppdzdts ¢ oy dHhdsts o Is © dzj MY zOB dzts f
Isj B3 j cOlskztetst o' HftcOyY' so Odedrn ¢ OL " o, Nt
H O dzdz’ H dzw tesL totsB ¢ d3j IstsH Iz H' OGdzatsfls
® HftwOy' soaOdzds cOL " 9.



5

10 sfjtejHds &3 OdzOdz' L 53 BRdzs o dL dzO
ftcdtf OH O dzQ d dndfjindzgdetisz Ho e 2 dz®@ f Odzd o ts 3,
ftesotsHddzsmy L ' & lskzoOdzdgv d@3 9" Hdsse MOd
Ld3 ded (tetsL tcj Glzdz¥ 9 Odzdzy ) MIlsOdydzsets, € Iz |
Ld3 dzd IsdmMSkz of stemC kzo OldAtlzy yd OdiAg & ©° W fsticH
1 OL 2Oy jdz o Hdidseod HIL Jdzv Mmlseo stes 9 Odzd
tc G Izdzt 9 Odzdzv .

[y dzt 9o Odedzy ot dzdolz o  Hsse dzO@ j dzj tc@
s B | cOsEtEeOY’ SoOZdIEI MdeE@LOdas MY o  toj )
fslsizy dsmis’ , B3OS Mdstgdzdztiziz ¢ t5 OC Bz dety @ ="  d
5B jtolsOdzdz" R bdzsflstséts RtsHiz HeadcekzdzO. 1 O
At JSBdzsE ydg fsCOLddSd LH®2Mdzs 8 OdzO
hC " Hdzdodms tjysodds ftcd odf fotsitdR.lz o Odzdz

glsj dzH ts9 Bts s ts to dz’ odftcsBlzo Odzdz" 1 totso
9d¢ stcd fls O dzdz” f Odzd o Is © j S BdzZlSCE " [}
ytslsdtedyddz' dzgntetso sz Ols s jtedesdsz HdL §
o dtetsBdzd ylso © W -Béamedzq G fiylte j te o di je tisd® dp' »dg' zelzt
f' ' Hlso jtoHY j dadz? sy dzdoe tsfyls’ H ' O clfdesdipioe O c
o 0Odzls O des 3z O oIsIFWPsB v detctspdpd ylso © [ o[ ¢ |
Ho dG lzdetsd3-2d4tHH j7dz'2 19 | t5 tHaAndz® (Bls 650 B Isfsfiepls ¢ s

1 O toj L zdz sOIlsOdzq o df dzdatstiB dzcp 90 dz' = O t® @[SL
dzj MY Qo detsisj 2 MdMmisj d3d > dodzj dedz? HYL §
JSdztse ' ydzg € OLdzdCalg v o[ tddaDry i gzl J tc O1g ¢
GOL " 9. offykzddad dzfff = dzi M tcOo dzsMmisj 2 dzO o " H
LdzOyjdedz" &3 g lses B S wmdg§ofdr toj ytse d dg, z
YyOfmlsddzS Odzd , LG Hdzes L ' tipls Oldde @gotisdftLaR.9 O dz
Il MlsOdztso e o' HA d dzj dzdzv 2O dzOh Iskz o O dz fd
ydodzj dzgdz2?" HodekzdzO f Odzdoetsds ©' H hIsOlsdzd =
fdlstsdzdr odSdH' @ hC" Hdzdoadr toj ysoaddz HJL



6

10 shdass d ¢y J od d3j dzb @ dzefzdedisj > b dsdn
H' OGdatsis z o G @de'O dad dlzihigipdz O G dzesmis d Ydztsp tzw ff C
H Ocdesfiskzeo Odadeg” Isjrdz ydesets MmlsOdeslz HAL
GOL tedsL totsB dgjj dets H d Llis ¢ tc Ofists 9 O dad 2 Is j - dats dzts

H' OC iasis@ o © R i3 dzh Oy’ °~ b BEBEC 6 GREE) BB §
JCMtfHe jOK desfilsizo Ocdzdzy o j S M dzkOLOY"
I HdMj Oy ' 2d2 2 teseBBl’ o dCstedfls

Isj i3 J e OIs z tc fROIS [ tgisfefis|stayjdedts dzOIststetsd3 & Bz o O
totsL tcOr Bd2E@dsdd ' H dzts H L Menteded3gnzftcl' 96 1 5

[ dzs y ' dz¥ 9 Qdsdles i3’ ydzts™ W J € Is doo dgtChfiis” dzbo@
PHsSMC 8dz0Odz] dztse s R ©fg das i ls Iz jo Ofgiday j M Is tc O dzf
L OrBg a3 dz SR datsmlis” o dlstcOls, w gt
WOLBOCEMsdydese 5 H,0Is@ d,5s@F tszy At dote B ls 17 dzqf 2
9 ' H L d34 dzh j dzdzv tetsL d&3° olkz jCBdztsE ' ydad A l
LOBtokzHdz! 8 ydre tj ysoddz 9 OlsdizsmiW J tedz] 1 ts¢

1 ®BiLbEzdz sPHPEY 2 dzts’ twtsBtslsd o MisOdetso dz

1.0ClskOd dets ' dzgjtsBR ' HdZ Mls! odBBEBE,
BjlssHk, Mishmsek kO LOMssk H' Ocdshlske
jCMf OOy’ ® 'L L OoHOdsy Istsydy My h o

BJLYtnHdz 5 d&O s U i tod Lo dyo?2 dzsdzz W
Qo Is ts dzts 3dzts G 15 Is © dzj S dzOH dzts ¢ 5 L OB Iz
odCtstedMmlsOdzdz? dz0o Odzls O zo Odz! detsec 5 5B dzOH C

2.0 dz0Odz' L L tsBdzy dgts™ H' OGc dgsmisd ydzs®
B 2 BOdz dzkz, Hdgnts©O 'daf dzkmkz'C 2§ dz' fls H' OcG
odBtcOIsd tOY SdzOdz dzz f sMmdzi His9 dz' Mis! ¢ s
sflsdddi L so Odzd 2 Odze stedIlsd3 H' Oc dzsfiskz o O dz
HdL § dzi lomis@detse dzjl & f O®d3y Istsi ©, WwWCi odL d
HdL j dzv, dzj sBRri Hdzgs IsO HtsMlsOldy s f tod
¢ s dzls to ts dz dzd h § H o tsd d3tfjCdaEBid]tdsoic iH §f d3dpts i) ls
91 HftcOyYy' soaOdzd~ GOLI 9.




7

30 twjLbkzdz IsOsO®3d Misj dzH 59 d - esBaff tcts
oMlsOdzeso dzj dets, hts o'  HRaddzj dgdzg? 2@t Isj n dz
J ¢ z2OlIsOy' 2 dzedr  OtcOdiBjIstc’" 8 HtodLotsHdIS:
tsfdzts o dzd n fsCOLddC " o tesB siIsd, 0 IsO¢ t
dzO dzOh Isz o O dz B ~nOdz' L 300 f B sdgd mis § &d Hdf
tcjysoeoddz L 1] LO MSOdZHOKIsdL s Odzetss {f o
T4 D2.

410 tjLkzdz OO O0dzOdz' L & " ez yd ~
HdzZv y' dzj-R* Q€ ztf gl lpo Odzdzy H AL j dIS ™ tolz dzlsiIse
odB ' tc BBt otdiiEcs OC z Mis dhtdzd B j def Qe Otfstiz tslsf ts 1y ¢
OCEmMlsdydzd 3 toj L sdzOlststetsdy ¢ tsdzd 9 Odz' .

5.1is Odzts 9 dzj dzts, h 5 G dedits fnjs%zfy Otezddh L A
C(stedclzoa Olsd L dzOyd dedz? Isj B3f j eOlskzted (84 ¢
L Odzj 3 detsfls o' H Is j s34 g s Wptsdts  {f fipjo & jJsHoty o
LOf tetsf sdzts o Odats Bj ssHd S Iz tesL tcOn 2dzC Iz
Isj Bf j cOskztedzgdr ' Bz " © 141 " H YO H'

6. Of e sdztso Odzd 2 ) tctsB tsls mMf tetsh j d
OCkMmlsd ydzts e ts o L sdzOIstste O ¢ sdzd 9 Qfdz' 2 \Gty
CtsdzmistezC Isd o dz' f OtcOd3j Isted o L Odzj y desfyls
odf 2Mm¢ dats’ stelzB d, L3 dz2 f OtcOdBI Iste” & o'
YJ e L odyf zm¢ dad 2 stcOC Is, H' Od3j stelz o
tcjLEzdz sOsOdRd € Odz' B tclzo Odzdz® B fintspdps uls dzg fy la. @i
fjtcjHde 5COOHOIdydzsets o' HAJdzj dedw dzj fnj 1
fjtejodhikz: 1 Aw, O totdsy tofff fa®] aizj.fo 'L dBO,y3J

7.1 dzv o dL @O jxzdeOr JI€ jind dZzdstOyts M ls O dzlz
LO HBftdises H MG dyaraz]j s dzts iy i) as@tzazdz |
ftosctcOBsSo Odegd 2 Isj n desdzse ' ydzdfr ' @ dedstyyfy iz dsG
sOCtsy Htwso jHjdes odf osBBHDOdzdeY H@e§ iz ER
toj L z2dz IsOfs'dH l&vel jsteHsd dzd Btsy dzd o * MiIs! o dL dzO



8
Isj rdSeuys MmMlsOdzz w¢ HLjdzv o y' dzcdgiz, I
HEfsdRsetst Adruv L 1 ofs o ) ddzOr r Sdzsf

810 s sdzso Odzs o9 tcOnBOo ko Olsd 2 dBso ' tod
ftod SLOREdSIOA |j & isdasal” wagtsd * g W g § st o Gz
FHemM{s@ds M sitss @c gz6&m g @dadzw .

{ SLicOR B Ode?2 foscdatsL dzgd?2 Isjteds dz ts¢
Adbruv mMS dzOH O HdzW Qolstsif OteCiz3 ,s3u5 1d3' zZn Wy * dz!

Ot L kdz O] tcd d3d dzls Odz' dzd = odftctsBlzo
Hisfhdz" HY j dz f tod 2igdy BdzdzY H o olddustce ¢ o Ists st
cYyjtdzg ¢ afm! €2 OolstsL Oo SH e .

1 OC 500 desodL dzO tsH |ty Odzdr tojL zdz IsO

1.0 Of tetsff tsdztso Odzts H dzw B' dz! N f o dzsG 5
tcj Odz desets MlsOdzz HoadekzdzO, w¢ BO' €O
dzse " ydzd s L 0wy Ss'deO dzdztzy 3V Iz glzfizy d3j dzls O d3qd
2 dBse " tedesMils® MlsOdz' 9 2tsets MdMmisj &3 SO 3 -

21 Of e sdzso Odets o L dzZOyOlsd tcsB SlstL H
H' OG datsfls z o Odzdz LO d&dlsls’ addzd L dzOyj dadaw
Yyddz' dghntc© dzO@ o drmH( § Olaj dald fuzbnt€ Qztsdzd Isded B &
117911).

3l fjtehj LOftosf sdetso Odzts dzseo j L OfmistsMmi
Isd B J tOIskted L fsssyddds O0¢kMmisd ydzd &3 tc
H' OcdesMmislzeo Odzdz?" Hdzv 1) (fOIjdals vVECtO’ C

4.1 s Qldtiats dzj sB R " Hdz Mis! Cstcdclzo Ols
Isj BYf j cOIskztedzdr * B zdz' " ©C tzis Ml & o1 O dpgdd) 9]
Isj B3 j cOlskztcd ftso' stew Gltsyks ysets Mmjtej HE

5ulssydzsj des totsLtORkzdSd JjCdtsdy ydats’ |
offtctso OH Y J dadzV [z HiiCBdzdz OdE | igdftstelgishif) )l © O dzdzv ¢
" Bse  todzesisj 2 fswe o' HABBSe HL jdz' 9 su .

1 cOCIsdydei L dzOyJd dedzy sHjtey Odedr toj L 2dz

1.[] jlssHdC O fsBlkzHtse sflsd 3 L ts59-Odzts



9

H' Odesfislzo Odzadz? HJL-j dgs 9 "da©dz’ tifiglalsts 0 * H * A= AL
HodebdiQ sc MisOdzdzy B3 W E2dzC y' ° f Jtej 9 Oc.

2.1 €My j tod d&3d dzls ©dz' dz' HOdzZ fMistsMmtso dats o
HdL j dzw zZzO 26t jdzgjteclIsdydzs , J ¢ Bdzts g’
tej ysoddz sO Isj B jtcOlskztelz o' HftcOyY' tso Odad -

3.t jSBsdj dzH Oy hsHts toBL totsB S ' W diess
fesyd Mz O &j BSHOEUWESMHEMN@dede HJL j dz' e
o' HftcOyYy! soaOdzdr GOL " & L LOMssMmize Odadz a3

41 jbsHISC O tBLOREZdRE Stj¥'  y' * dso f
A3 dz Mt e 1y 8 LOdzjydesflst o' H Isj BY j o

50 MmMisdydzd?2 HOIYdS d&Bdlls’ e’ Isj BB j to
(fOIjdzls vVEtO dzgd d2O S Btedmdzz BsHJ dz2 - 1

6.f JssHdSCd tBLtORkdlE JjSCodsd ydts' Is
offtcsco OHY jdzdz' © Jj Sy dzEOlOY' '-H z@ dsdgs fisldddDa
HdL jsdz')e.

7.t jLEzdz sOIs(q Hisfdz" HY j dz ftod?2 dgv Is*
cbolssstcp1 e IsO v )] cyjtedzg ¢ af! €d2 Oolst

szt yseo' MmMdztse O.

Ui ndz ydzgd2 MmMlsOdz, H' OcdesMmisdyded?2 § OO
sj BB j cOlskztcO®, WOLBOCEMIdYddHR® GOdfiglEz dsd

s dmMs¢ fEksdz" COYy' 2 LHBSBEROOYO

lesdz' &« OgOECsodr WORtsodrm o dHOdzdzY A

1. r jtodztse d 2 d. u. ¢ dzOdz' L s©O odB' tc L
odzzlste' N dz' sets LestewWdede / ¢.a. o« jtodztsad?2
[Ctoj B2 odifddm ) GalsislstcOdam 1 wf B&4PL Ise, 2

2. r Jtodztsoe d 2 ¢ . u. i sLtesBC O IsO HEMdz |
Ho G kzdz o odzzlstc’ h dz' tsGts L G tsSteW dzdz™ / )
bolstsh dzw ntso d ¢ LE O dzd . [ Ctej B2 1 o
Crdtw)OolstslstcOdzm r wHassY Clse, 2005. 1 4.



10

. rjtodzscod? sd. 4 . BJIssH SO LOMBsBd H'
odzzlste’ M dz' SE/s ¢ GustcOdzgetc dztso d 2/,/ s¢.odls tsh @A ¢
LEtO ded1 $df1 Br Jtey Oolstsls te@dzm w4 iulfflicts j € Is

4. r J todztso d 2 tds.LaetsB € O sflsdd3 L tso Odzat
H' OcGdesMmisizeo Odzdz fted € tsdzlstetsdz ftcOyY/jLH
d. . r j,focdgsowf .2 stdzsetse [/ ¢olstsh dzv asle
ClIr Jtwy Oolstslstc OdziQ81 wihieds.j Clse, 20

5. r jtcdzsod?2 ¢. do. i sLISBCO L OMtsBlZ t6]
o' HftcOyY' so Odzdr -BO00OC dzsfhlsidr o Qdgdpf teH dL j dz'
S. 4. sthatsete [/ / | ' Mddt 10y tdOd dcts
2. 10BIBdsyded?2 LB tccdzdiSuv,)] dHFOMN3R.1 T G.

6. r jicdzso d2 ¢ . &. | de'" @ ddpstediaizyj CHifffLtg
rJtodatse d 2, S. d. S tsdztsB 59 /1 bolstsh dgv i ts
Cr ity OolslstcOdzm r wf 8662 Clse, 2011. 1 4.

7. stsdzsB 59 S. . [ sfpdz' H Y j dadzw Ctsdzmlis te
f OtcOd3j Iste” o WOLBOSEMIsdydesets HOWWPLO o
stcOdemtf stclsdzgdr HodcEkzdz o / d. o. r j tedzts o «
LEtO dzad. 1 dffl 61 jtcgOolslstceOdem) T tetsj € L

8. stsdztsB 159 S . d. ldB'tc H' OcGdzsls ¢ ydzac
H' OGdzsMiskzeo Odzdz?v HJL J dz' 9. [ 8. w.. g 19 desEe
1" mdad & 1 Oy’ sdzOdz! dzts @ s Is tc © dzfn) § tsldc jlstias’ ¢ Wsdzc

LB ' toded¢. td{fwouv252101478. 1 C. 175
0. stsdzsB 59 S. . [ sfpdz' H Y j dadaw of dzd o Lz
By ~nOdz" LB ®8 HIL Jdzv dz2O 26t | & BlEfisics QU t
9 HfttOy'! 9 Odzd m GOL " 9 / S. . s sdztsB
ZzOy " sdzOdz! detsets kdz' 9 jteMmdIlsjlskz ' d3j d2@ 1 . w.
stsds 29 (68). :yw3.ww,l@eP.raas. n L£.. 103
lEsdz COYy' ' k dOEkZzC o dlsd j dgdzttm d A fddad F O

10.s S dzts B tS & . lfdzde Isjrde ydetscts MmlsOdzlz
jdzjteejlsduyds (sCOLddSd O Isj B jtcOskztcl



11
Systemy i Srodki transportu samochod
Rzesz-w 230.18. S. 23

ledz SOy OftesBOY' 2 dzte s R~ OtOSCIsj oz

11.s sdztsB 59 S. . | sSLIesSBSE O dBIIssHE | ¢
odgzlste’ hdet sets LetstWdadzw. [/ r J todftdealAs diu.c
Ctsda? j toj dzy ‘- | HROIBEtS ayEzd - ftcOy' adzed €' o,
Mistclz ¢ 17 tadimftss H ' dz' 9 -skz dz' asjutd MARIP Ol . 5 2 .

12ssdizsBtso s. 4. (LISBCO Bflsdd L tso O
¢ tsdzls to ts dz' f e Oy 1dac@ lsdztsHrplsd ¢ zuapL jigs o s g dats fi)
BsHjdz . /] ] todztso dLXW ¢zOte Sste @Ts|aiz®B € s dgf | e
2Oz GfsjpHsO G ts6@ * ydad ftcOy 9ded "' 9, Ofmf ' tcO
f"  HictSL H® dz' 9-slzdz\ ssjutg MERIPOlBE . 59 .

13.s sdzsBtS® S . H. { 5L tc BB CAG dasOfistz ® IO dzgiz't
Csdz' mMdzd s bteOdzmY stelsdzd » L OtdstsE va XV o .r
ZOEZC o O CtsdeW j toj dzwp ' dWC dzQ@fHtedsyl jShiasetadn @ € dzO+
MlskzH j dzls' o Is © My otctsB ' IsdedC ' o o' HBSC to
Zdz' o j tehhaf:s jisdzv -440MQ Q9 & . 57 .

14.s sdzsBts® s . H. gilso tstej dedzy J S MY J ©F o34
ftesetcORBd IsO dGjlssHdScd JSMY jtodd3j dzls Odz'
HOIsYydeoO Isj i3 jtcOlskzted. /1 rjlixdzas o O EZ § s
CodgV Jtod dzy' v - 6P MBEMIESES ME ZOH Iz, Ofr
My otcsB  Isdzd$ " ® 9o ' HtsGts jHApdBL dad Az’ ) ISitidlE 1ok
1 UL, 2206Mm0 ., uw. 70.

15.s sdzsBts® s. ¢. i SL tc =B COF dalg nlistz i © dzfiz? fi
rjtodzgsoad?2 ¢. 8., LXYmdme @S sa® £ sdaW j-toj dz
o d¢C ZOHOY! Ctsets MCzOHEZ, OMYf ' ttOUzssO tcj i)
MistczClskztedzd m § ' HteSiLSH ' dz' vav ,-B0dHQ9], j2tetn.d As§ .Is Iz .

16.s sdzsBtse s. 8. | L el @cdgshitsikzd Odzdzy
rjtodzso d?2 ¢. u. , LXXE dEOEz€asoD. L.sdaW J toj dgy ' W
9d¢ dZOHOY! Stsets ME dzOdelkz', o ONG ' P 'dastcts 8 * fdzd



12

MstezCIsktcdzd ~ § ° HtetSiLsH ': dz' au viz5d® Zedjltg ) dds. j 9siiz..

17.s sdztsB 59 S. d. ltesetcOBRso Odzd 2 Isj acC
H' Ocdzatsislkzo Odzdz? H IXXJWEO 2 ¥ ts g5 G dEstBdepj tgj-day *
9 d¢ &zOH Oy @6 s, OmYf " tOdzls' o, Misizn j dzls® o
MistczCIlskztedzd» f ° HteiissL. H' dp' vl 5844, O9lj8ad B j Islkz .

18.s s dzsB t59 S. tH d O Wit dIHP HJL J dzw '
dgBf zdz MO o o fMCdes?2 MmdMmisij &35 tc @uzfer 5 .
ftecsdL o sHMlse Iz, L CodetseBd € J o M HAZOUEO jictisch @tz
Isj ~nded yd MC 52 L wditnStej deq ppdp., 2018. C. 78

1 Olsj dzlsd dz0 S tstedmdzz BsHj dz

191 Olsjdzls ~ 117911 GaM 504 @006.01)GAIN 15/10

(2006.01), cufsm B H' Ocdshlskze Odadz” H
s5j B j cOktctss o' HftOY' SoOded: <cOL' 9 &
(LSO’ dzO) ; 1 OW 9 dzd € ' f Olsj dzlstse dzOMmdzd €

r Jtey Ood2f@17 01 31846.;0 2.@v091. 71,0 .07z B2dD® 1 7, 1
20 Ols jdgd 7912 0vCtO® d&O, [1s GO1K 11/

(2006.01) , codSkmMlsdydzed?2 HOIsyds dBdlsls’ o
GOL "9a¢ée [/ ¢. 4. r Jtodztso d 2, S. . StsdztsB 59
d. v. r jtodzso dB2t5o ,5 .ruj.teysOwddE/2 -~ u2017 0]
st zB dz. 10.07.2017, a18d -~ 13.

4o ' HBYko O s tj  MIstcOYy' ¢ Oolsstem! C s

2l u s Olgissmdz' Hy jdedew o dzdeo z dz] MY tcOo dats:
HdL J dzw dzO et J Esdzse ' ydz' Jd dzj G J I
9 HftcOyY' Bo ®@dzd§. 1 OLs WdisB B ' HBSYlo s i tofs
OolststeMm! C 56 ts HB8RIGOD O30.HER018s 9 ' o



13
ANNOTATION

KolobovK.S. Improvement of the methddr express diagnosis of transport
diesel® technical condition.i Qualification scientific work on theright of
manuscript.

The dissertation on competition of a scientific degree of candidate of
technical Sciences on speciality 05.22.20 "Operation and repair of means o

transport".i National Transport University, Kyiv, 2Q1

Providng efficient operation of motor vehicles in operation that meets
modern requirements for fuel efficiency and environmental safety is impossible
without taking into account their technical conditi@agnosing the technical
condition and forecasting thanél resource of wheeled vehicles is one of the most
important conditions for increasing the efficientygl efficiency and reliability of
their use. The efficiency of the operation of vehicles is largely determined by the
technicalconditionof their iniernal combustion engines, for the impact on which
objective information about it is required, which is provided by technical diagnosis
on the basis of various technical means.

The technical state of internal combustion engines is described by a certair
conplex of output and structural parameters of parts, units and systems havinc
certain numerical values, and diagnostic methods are based on measurement a
analysis of those parameters, the changes of which most strongly characterize tf
state of the engine.

An analysis of the research on the effects of failures and malfunctions of
transport diesels on their performance has shown that from the point of view of the
possibility of use for diagnostic purposes, the following parameters of exhaust
gases, such amposition, smoke (color) and temperature, are of great interest.
By chemical composition, color and temperature of the exhaust gases it is possibl
to determine the malfunctions associated with the work of mechanisms and engin

systems. The indicator thahost fully meets the requirements for diagnostic
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parameters and displays all the main malfunctions of the diesel power system is th
temperature of the exhaust gases.

According to the results of the analysis of the statistics of failures and
malfunctionsof transport diesels, it has been found that for diesel engines the
diagnostics of fuel supply system is especially important, since up tthiwas of
all engine failures can account for the fuel system's share.

The determination of the technical statéh® engine as a whole, as well as of
its separate systems and mechanisms, requires a large number of diagnost
operations, which results in significant time losses and is inadmissible from the point
of view of the effectiveness of the diagnosis. Theefmn the developed diagnostic
model of the diesel engine, it was suggested to choose the minimum and sufficier
number of diagnostic parameters of the engine based on the -lmgibabilistic
model using the advantage function. Based on the resulte @hbice of a rational
sequence of parameters control, an optimized algorithm for diagnosing the
performance of diesel vehicles of the wheeled vehicles was constructed. Thi:
algorithm indicates that in checking the efficiency of the diesel, it is negessar
control only two parameterdemperature and smoke exhaust gases. Moreover, in the
first place it is necessary to controlled temperature taking into account the maximun
value of the function of the advantage, and then the smoke exhaust gases. of diese

The analysis of existing methods and means of measuring the temperature c
gases showed that the technical means used for industrial purposes are not reliak
and have a constant time of more than 1 s, which complicates their use and limit:
informative diagnostics when using the temperature of exhaust gases as ¢
diagnostic parameter.

It was determined that the most promising for use in diagnosing under the
conditions of operation of wheeled vehicles is a method based on the dependenc
of the speed of soul on the temperature of the gases. This dependence is
instantaneous, and for its determination, the most suitable acoustic temperatur
sensors, which allow recording the instantaneous values of the temperature of E(

on the outlet of the exhaust pipe.
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As aresult of the analysis of the advantages and disadvantages of acousti

temperature sensors, they have been selected as a means of measuring |
temperature impulses of the exhaust gases at the outlet of the vehicle's exhau
system, a phas&coustic tempature sensor with a flowing acoustic resonator of
oscillation, which most closely corresponds to the purpose of recording the rapidly
changing temperature of the exhaust gases in terms of speed and accurac
registering the temperature puls&ccording he selected type of temperature
sensorit wasdeveloped a flowchart for measuring the instantaneous temperature
of the exhaust gasesida prototype acoustic senssas made

The experimental studies determined the error of measurement of the
temperature ofthe gases and confirmed the possibility of using the proposed
phaseacoustic temperature sensor with a flow acoustic resonator oscillations to
record the rapidly changing temperature of the gas stream at the outlet of the
exhaust pipe separately in cylard of the diesel engine.

An analysis of literary sources has shown that in previous studies, the
assessment of the impact of the technical state of engines on their performanc
(primarily environmental) was carried out mainly on individual modes of eaftern
high-speed and loading characteristics of engines, without their complex
assessment of specific emissions. Thus, in order to more fully analyze the impac
of diesels on their performance, they evaluated the impact of the most
characteristic bounces amthgine malfunctions on the energy and environmental
performance of the standardized procedures of UN Regulation No. 24 and UN
Regulation No. 49. During studies, the connection between these failures anc
engine faults with the temperature of the exhaustgass also identified, which
gave the opportunity to obtain the necessary data for the development of a metho
for diagnosing diesel engines at the temperature of the exhaust gases.

According to the previous analysis, it was determined that most of the
fallures of the diesel engine are due to the fuel supply system of the engine
therefore the study was conducted with the simulation of failures of this particular

system. The effect of the change (disregard) of the static angle of fuel injection
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preventionthe change in the injection pressure of the fuel by the nozzles and the

cyclic fuel supply was studied. These diesels were created artificially, by making
changes to their regulation.

The assessment of the impact of failures on energy, environmental
perfaomance and temperature of the exhaust gases was carried out in modes ¢
maximum power, maximum torque and in the mode of minimum engine speed
rotational speed. A general assessment of the impact of diesel fires on its
environmental performance was carrimat by determining the specific emissions
of harmful substances during testing in accordance with UN Regulation N&..49

The bench motor tests were carried out at the Laboratory of Fuel Use anc
Ecology of the State Enterprise&State Road Transport Resda Institute” on the
four-cylinder atmospheric diesel engine model ®b manufactured by
MercedesBenz Experimental studies to confirm the possibility of diagnosing in
the conditions of operation were carried out on a &8A9 GAZ truck with a
dieselengine model E245.7E2 manufactured by the Minsk Motor Plant (MMZ).

According to the results of the tests, the influence of typical malfunctions of
the diesel fuel supply system on its energy and environmental parameters, it:
connection with the temperatuof the exhaust gases was determined. Evaluated
the effect of these malfunctions on the conformity of diesel with the normed values
of specific emissions of harmful substances, including solid particles, in
accordance with the standardized procedur&MfRegulation No. 492. It has
been established that the deviation of the settings of systems and mechanisms
the engine power system by fuel from the staff leads to a significant increase in the
specific emissions of harmful substances by diesel.

On the basis of experimental studies, the diagnostic regimes of the diesel
engine and the limit values of the diagnostic parameter were determined. Tc
diagnose the technical state of the diesel engine at the temperature of the exhat
gases, a methodology, aogrammed technological process of diagnosis and
recommendations for the introduction of an advanced method of express diagnosi

in operation have been developed.
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In the dissertation work the phaseoustic temperature sensor from the
flowmeter using an acstic resonator of oscillations was used in accordance with
the parameters of the diesel Merce@enzOM 615.

In order to evaluate the economic efficiency of the use in operation of the
improved method of express diagnosis of transport diesels, theyataettuhe
payback period of costs associated with the manufacture of a-pbasstic
temperature sensor, and also estimated the economic effect of reducing the size
environmental damage for excessive emissions of pollutants into the atmosphere

Theresults of the dissertation work are as follows.

1. There is an urgent need to select, develop and implement such a methoc
method and means of diagnosis, which would provide in the conditions of
operation with the given accuracy rapid determination otebbknical state of the
engine directly at thevehicale during normal operation with the help of an
autonomous and not complicated means of technical diagnosis without the use c
loading equipment.

2. The analysis of the developed diagnostic model of the diesel engine made
it possible to determine the minimal, necessary and sufficient set of diagnostic
parameters, to choose a rational sequence of control of these parameters and
build an optimized algrithm of diagnostics in controlling the efficiency of the
diesel engines of theehicale It is established that out of 19 parameters, which
determine the technical condition of the diesel engine, it is necessary and sufficien
to check the operability obnly two parameters the temperatureTés) and the
smoke K) of the exhaust gases.

3. The results of bench tests of diesel MerceBlesz revealed that deviation
of its technical condition from the nominal values of operational parameters leads
to a chang in the temperature of tl#5 and other main performance indicators, as
well as the influence of the deviations of the settings of the mechanisms anc
systems of the diesel on the specific emissions of harmful substances fr&@ the

for standardized tegrocedure of UN Regulations No.-02.
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4. According to the results of the analysis of existing temperature measuring
instruments, the choice and calculation of the phase acoustic temperature sens
(FATS) with a flow acoustic resonator oscillator (FAROY fthe purposes of
express diagnostics of diesels in operating conditions is grounded.

5.1t is established that during express diagnostics RAMS, it is necessary
to correct the value (temperature pulses) of the diesel eBGindepending on the
ambien air temperature. For the first time, a method for calculating the coefficient
of correction of valuesf temperature pulses &G during diagnosis is proposed.

6. The simplified calculation of the FATS acoustic flow resonator oscillator
proposed in thavork allows to calculate its design parameters depending on the
exhaust gas temperature at the outlet of the exhaust pipe, changes in the exhat
gas parameters as it passes through the exhaust path, the diameter of the exha
pipe of the diesels and thike. According to the results of the FATS calibration, it
is found that the absolute value of the standard deviation of the mean value of th
measurements 0t does not exceed 1 A
exceed 3.3 A C.

7. To determine the conditions of operation of the technical condition of the
diesel engines of the vehicale with the help of an advanced method of rapic
diagnostics programmable technological process and method of rapid diagnostic
were developed, as well tests of the GAZ3309 car with the 245.7E2 diesel were
carried out, the results of which confirmed the possibility of determination under the
conditions operation of the technical condition of both the diesel engine as a whole
and its individual cylindes by means of FATS with FARO in idle modes.

8. It is suggested to take into account the probability of occurrence of
failures of dieselsvehicles in calculations of economic and environmental
efficiency from the implementation of an improved method oidrapagnostics.

The estimated estimated paybgmiod for the production of FATS for
vehiclesfleet in the amount of 20 units3.3 months.

9. The results of experimental tests and calculations are accepted for use i
Private Comp an yChérAhivtAotdplam'Ztd. a n d
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Scientific novelty of the obtained results.

1. It is proposed to take full account of the actual state of the engine as the
object of diagnostics in the operation, in addition to the functional and logical
connections between tHenctional elements of the diesel engine, to take into
account the probabilities of the states of its systems and mechanisms.

2. It is proposed to determine tbperaniveof diesels during rapid diagnosis
of the instantaneous value$ temperature impsgks of each cylinder at the outlet
from the exhaust pipe (Ukrainian Patentdblity model No. 117911).

3. For the first time a new application of a phaseustic temperature sensor
with a flowing acoustic resonator of oscillations as a diagnostic favotliesel
engine(patent of Ukraine for utility model No. 117912) was proposed.

4. The necessity to adjust the obtained vahfeemperature pulses &G
during the rapid diagnosis according to the ambient air temperature is established.

5. The calculaons of economic and ecological efficiency from the
introduction of the advanced method of express diagnosis are considered, takin
into account the probability of the occurrence of failures of diesel engine.

The practical value of the results.

1. Method of constructing an optimized algorithm for express diagnosis of
diesel based on the logpmrobabilistic diagnostic engine model using the advantage
function.

2. Experimental data on the influence of failures of mechanisms and the
diesel system on its engrgeconomic performance, emissions ofzdnaous
substances and temperature of exhaust gases.

3. Recommendations on the development of a programmable technologica
process and the method of express diagnosis of diesel engines at thatiemawér
exhaust gses using FAS.

4. Method of calculating the coefficient of correction valoésemperature
pulsesEG, depending on the temperature of the ambient air.

5. Acoustic sensor of instantaneous temperature of pulsed fluxes of gase:
(Ukrainian patent on uttly model No. 117912).
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6. Methods of calculation of economic and ecological efficiency at

introduction in operation of the advanced method of express diagnosis of diesel
wheeled vehicles

9. Results of researches were Ziontrr
and "Chernihiv Autoplant” Ltd.

Keywords

Technical condition, diagnostic parameter, diagnostic model, diesel,

temperature, phasscoustic temperature sensor, rapid diagnosis
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