
86-<;6:dd'p·oN:lnssl'8·oNown(oA

lloJcasa'HgU!laaU!aU3JO(cwnOrIIlUOpIlUJOIU(
610Z.100(
(lu!Jd)C10<;-LVCZ'(au!luo)0689-61n;:NSSI

edepB)f'S,DIS'llU!J~~O!llU3pue~OU~!OSJ~lndwo:)JolU~wu~d~a'JOSs~JOJdlOelS!SSY~
l;}dw~re~'S::lOU~!OS~AllolooqO::l.L

jOglOl!lSUlBAlBqOBWBUUY'gU!.I~gU~U3.pue~OU::l!OSJamdwo:)jOlU~LUl-lBdaa'JOSSgjOJdluelS!SSYz
l~dLUerell'S~OU~!OS

'8A~O(OlJ{F>~ljO~lOl!lSUlBA.rnqOBLUBauy'gU!J~::lU!j}03(BO!lIt!qo~WJOlu~rul1ed::la'JOSSaJOJdlUB1S!SSY~I
,,!i\c~n'lg'g\'1S;)lID(Oilj\'S'zwn~3SCWICS'S'tnqegqS;)JnS'!)

·sllio/dllll
puoilflsslissusp'/11111stsotuq"lStltlllVlPillI.ltlSqO1It111i1
1I0:JI['1I0:J:Jllfllilil.l:JSfoS,(VMIUtI.lilffiptuofeqS.lI1i1,(
IIlilfVfoiI:JlIilStI.ldilI11ilI0:J1P"lmill1111/1ilflSS!1IsviI.lq"!
SiI:i1l111PtI.llII:JfI.lISPildVIIS-tlqllliltt.lilsqo01piI,(o/dlUiIS!lUilIS,(S
:iU!IUilStJ.lJ'Sil11IO:J1110 .It111:i!II'II!1I1SllIilllIlViI.l1iM!SOIlIl!
SSiJ/.Iutlq01euoesuosiltJUUlPII!"IlIo11:JiJlilP,(/.Ivg'SIIIOldllll(S
/V:J!S,(lfd,(UOSiI:J!IOIiilUOillllOSiI.loftJqVIIiOllpJV:JtJlI!IIWJltJp
IIUtJlI!"i1tJ.I:JSJiI:JII!"1ISVtJ.lg'I:J!'I"I'18110.1111 illlb!lIIl:JtJl
:J!ISolltlV!PSluiJsilJdJildvdS!'I.L',(poq"'IIfoiI:JvfJIISilI11
110.1001iJSOpMDL{poo/qpliV'111II.lVIIIfosU.liI/Jod:i1l!"tOIIS
'SIIIUJtlOIllJilll.LPilI/V:J'SilJII/:J!d,(/ddlls01VJilIUU:J/vpilds
VSiiSII'tllq80ulf10lll.lillilPill/0:J'(/III!O[IIO:J',(lldO.l:!OIIl.lilll.L

'(1I0!PIlIlj),G!0/01S,(lld
iJIISS!1II!SilallDlp/SiI!lJViIillll'(qilPVIIIU01ID!JUIt
tI.lIIID.lildlllillilllltlUl'PIDt11foM!I!qodo:Jiltt!l:J1I11S1PSI!"lstJ!I
'tJt/DJS,(/Jl)iI'(I/llfllwIII)II)JiI:JUO:Jfosut/ls.10'/svtJJqtJlllfo
ilII)ISSIIOJiI:JIII):J-ilJdI)/tJSIIIIO:JII!"'10111slItl,s[DIIiJilllliltUtJsqo
01.Ii1ModilI11tJttDlI1,110111IDlI.L·SJOPOf'1s1J[OIlP!1I1P"!pliO
"aD.I1tJIII110allllllllO:J'S/J!:JJoftJJllpiI:JOJd:J!I.fOliaolP'11!tIt
tluluiliI.I:JSJO/Ilf1tJJIstJfI:JIISSJOpOppliOSiI!ll.lOIIITIO
'11/DtJHilav'11!"1ilSOil.l:JII!1I!"1'1S!.1illllilJOfilJilll1pliO'S[.I1JJ"!
.Ii1:JIIO:JISilIIOIIIIIIO:Jillll10111S!.Ii1:JuO:JIsotl.l8:1:JDJlsqV

hljdIlJEOLW:lYl'AlIdllJEoUllUcul
'UO!llllPIlJPOJIl.I:JlIl'(.L0I)Sall!I(.LJOl:lllJOIUI:SPJOi\\A3)f

uouanPOJ1UI·1

.[(]Jnb!ulloalJ:>1l10UC
hq:>A!l!sodposou8c!pS!iuoned:lY11l0!qM~o!Jnprnooo((!M
ampooord0!lsou8elPjOsaA!l!sod:lSlllj'JOA;)MOH·UO!lculJ!sap
IlLUOU!OJCOJOjposnU:lYoS!lllYl'ampaoordO!lsoufiClP
;»j!l'osodmdS!YIJOJpaioofordOJCSanb!UI(O:l1hUlJWSJCOA
hlUa....\jisedaYIJ:lAO·P(lOA\:lY1punorss:>ull!UMOU)jhPPlM
esol!·lu:lw:l8cucw;)(qcpJoJJcIOU;)(!ljMMO~pue;)P!A!P
ISCOJqalllU!Yl!i\\slla:>OOllOsuaddsqCWOU!:>JcJ.[1:]J:lOUlJO
JOjuoueuejdxe100JlPeoqpjnooICYl'ljlll;)p01ljlA\oJ8lIa:>
JOu0!lcpJ::lA!ICI!lucnb:llj1U!IlI!MOS!lIIa:lS01AOUap0:llll:l"I1((
:lA\'isruuh::lYIpaads::lYlIelJUlhPoq01W:lOSloUOPSII;)Ooljl
:lJOj:lJOlllpue'AIIIlWlOUqComay01SIJIlISpouiourS!lll
:lOUO.[I]sonssuSl!tI!SlIoO01(1JOI(lC:lppuc
'YlMoJll'lIOlIIl;)JOal(1S:laCUCWhllCJIllCUhpOqueumqalj.L

pua<lOUOuoSUO!ICPU:lWWooaJaYI'JOA:l....\OH·s)jS!Jouios111!M
10ljl<lflol08OCOAljdlllflolUUJcW~sa~cIU1lApIlS!POWossaq1!
'J:>AO....\OH'onssuisearqalj1JOOaCW!AIlJ-XuaaU!)jIl!aU!SJnN
U!aIC!OOsSYs:llc(d(C10lUZuooMlaqISC:lJqaljl8u!ssaJd
SaA(OAlI!l(·All.l-XarmbIIaqpjnooljdc~oloqdAIlJ-Xtry

·[C]saflullljoAUC>(oayoOllalSll:lI!flU!ICaJO
':lflIlW!0YlUOAIlJSSUla::lS'pucyallsoddoalIIUO'anssll:lsod!pll
M!SuaO·al!YMSIlLUa:lSA(lU!O(UooaSJYISll'SJOLUnljOoouasaJd

0l(1)(SIlWlyfI!w40!Y"\'aaew!::llnp0001dO!ISOlt1iC!P:>YI
lIO:l1!YMIll:lOSUllOanss!lISllOJqaSU:lpJOlInsoJesy·sl(nS:lJ
:lA!I!Sod-:ls(cJlI!flup(nsaJ'S:lalllllpsn01aOllllOUOU(llaA01
hllulOfuooUIlOAljdllJllOlllWll1I'J·Alllla!lSJaOUIlOjOJaflullp
aljlaSllaJOll!UllOI(OlliM'UO!lll!PIlJJOS(:M::l(MO(01oJnsodx:l
(C!uu:lJ:ldIIlI[1sls;)88nsflu!lsolJlllnaO'H.1481101(1OlU!s)jslJ
<lS:l11l:l>(ClaU!UOOJOSJIl:lq0111(8noauoowoshucnsnhCA\<l1(1

·:>.I111cJ:>dLUalUl>(S.ronoqIlYI!MSIl:>JIlSCa8CllIlpaJc.l:Jul::l1(l1!llj
neA\OySosay.L·onSS!1iseaiq:l1(1lr!uoneumrejju]pucSpSSM
poojqjoUOPCIll.l0j:Mlssaoxa:lqOSlllp(nOO;)J:llil'SdO(:lA:lP
Y1MOJllsnOJaOUlloII:lOUO·dcwI(lWlCM]OPUl>(IISIlswoucd
JSOl(lSAC(dSlP1l10UIll001(.L·slseaJq:>ljllIlyl!....\:lJn)IlJadW::lI
SllO!.lllAJOSC:lJeaylJO:l811WlUllsa>(1l1IlJ:lWIlOpOJCJjU!
(IlWl:lYIV'·IlWOU!OJllOJOjU:l::lJOS::l11l1!(loIlJm"\I(·U!>(S:lYI
JOaOIlJJnsOI(lllOS::liilllll(OalOlc1odwaiSP100::l1pucSIO:lI:>PIIlYI
ASO(OllYO:lIP:lJll.lJUljOPUPICsaSll:lnblUI(OalOllSouflc!O

·[<;]lIIMOJguisejdoau;)A!SIlAU!gU!lU:lAOJdpOC:lg~nsIS:l!(l1l;)SI!
ieJOOUIlOUO!tca!lS:lAU!Oo!(odJOPOOY!I:l>(!1J:)Jl:lqJllJcSaJOlIl:lJ
(.I!1iII'SIS01lU:lJ:lJJ!PpUC'ampaoordonsoufietp'SUO!IIlO!mCXO
IIl0lUli0'suiaxaISllaJq-j(as·gulflllWlP:lJIl.I:JU!1I1!M1I1(1l:l1l
ISIlOJqJayJOgU!YOlllA\mqsgU!U!IlIU!IlWAS·lIl(cayISCOJq
raqisooq01JOIOOp1:l1(YI!MJOljloaolflU!llll:ldoAqqoaordda
:lA!IOll-OJd8:lJ!nb:lJ0):lWPfJ!llIIs:lA!fIS!4.L·[17]SISIl:lJq
:lljllj018M01S(M.I:>IU!:l(qllO!lddllIIIpouuojradamseauiaienbs
SUOPBU!lUllX:l-OJ'SlOIOIlJainsuodnflU!A(Ol·)jS!JraoueoalOlnJ
roddnJOJO>(JewIlauroooqSllllS:lJuouauuuaxo041'wcJll
OWJOIIlIIlWJouqciuaisisradCYI!A\siuausdU!'AllU:lnbosuoJ
·sSJUlIl:llllJO,(jO)Sll!oseoIlUIlI(liueuodunJOio]IlS:lW!1
UJI'8WOU!OJIr.>aUldoPAOPJO]>(SlJljfllYjoJ::l>(JIlWIUllOYlufilS
ISOW:l(flUlS0YI10ljlS!ofhlW!P::lJIl.yUl[auuouqelICICYI
A\OllSS::llpnlSIS11aJq0YIJOal11ISsnoraouao-aidIIJoj'iiulSJnNUl
OlllloOSSV'llWOU!O.lIlOjOsufilSIS::l!(JIl::laYIflUOWlloqOS(Upjnoo
SlIOllUPllA:lJIl1CJ::ldllIOIOS::lYI'AI!A!I!SU::lSauranxagO!guW(
POJC.l:JU(,(jCU!S01S)jUClj.L·SUOpllpCAarruaradurai:lSOYI
)0sarruordUOlln(OSO.l-ya!y1110Willpua'OzAIIlUll':>AJasqo01
sromdurooXO(dIUOOpueS1l1::lW1l0paJIlJJU!(eolpawaA!I!SUaS
-anjnsasn8u!flUWIP:lJCJJUI,(jUU!8·;mSS!!ISIlOJqIIlUO!I!peJI
UlaAoqcAllemaruadAueouS!eurouroreo8u!do(:lAap
e::lSO(Oaoedsal(l:>JOJ-a1aljlpueanSS!1snoraoueo-ard40ca
U!uonejnonoanuorurspodaqs-aqrupueAl!AlIOIl0lloqlllawIIlYI
:l(d!oU!ld0YIuosa!(aJaU!allUJIP:lJllJjUlA1llUlSjOasn0Y.L

leW.I:lYIjououmordrannP:lOUeAPll0YI01J;)MSUllououog
\1S:lP!AOJd(SJH)U0!lI!1UomSospaseq-Suuaisnjo(CO!IPJIlJO!H

:~U!~UlU!U09UlaJdJalUI·A~OlouqJaJ...,

stozeaan



610,,(Inr',-3nssl8..;)wn[oA'8L8f-LLZZ:NSSI
(3HlfI)3U!.I33U!3U3pUB,(30loU4J3.LJU3J3HJOIBU.lnOrIBUO!.JBU.l3Jul

Al!l!qunglIAlguug
JOlUgU1gAOldU1IUOq~lUgSglIlUlUgU1~lgdX3:

'(aIlp!Jl.JoJl.ialloga/qo:J!lda1/)Jg1/'UOIIOJa8!J/a1/
uo!sraJdUJOJJlIodOA'tfJ;)JJog'sen:SIJLUl1.xapllJ

'UO!lIIq!IISfPaJIIloladuliI1
/UI/POptmSI/"raluO!lo/muISlJ!J;M01apoluSUtlladlloloJdalII
/0UOIIOP!lotl/OIUi1I11!Jadx::/'lda"uo:J10!11"10as!ttap01palUJoj'Jad
SUtllUOIIO/llluISla/suOIIID'ilIIpu»S:J!,uoulpPIIIJ!/OIlOIIOllld,UOJ'
pa2l'Ulul'UaqUO:J#1U!qO:Jl.ialloqa'ilU!uouasuspuo»101/1os
lIDIuoJ/almS!OIllqlosqo01pesnSI/;Jal/tll/llD:J:J!sapPI/OSpat;vq/a8
O:J!I!SlatloaJOW71J/IIOJildlU;JllualqIUO/oula/XilJoO"10aft/tfJalloq
pepussx»pu»a:JIIOIIIJo/JadJalJilq10/JoSl/OaJllloladlUala:Jvj'JlIs
tfJalloqIUIIIUlldo"101U!OlUpuora!lalloqalII/00:Jl/atllpal/a
OllUillSlsuO!JOn8!'/al1I0!SSilldIU0:Jsnodo«luap!llauorasodold
UOlluatlll!Sfl/J.7:JUOIUJOj'r.ldpuoal!/lUlllu!ldolo/walslswlloq
alll/0lUi1wa80UDW/01JLUl'11:;afOI!Sra:JauS/Ui1IUUOJI/tUi1pasopUi1
U!ra!nllog/0uII!rappod,uoJ71:Juouuo/ndwnwudoSI!#1801
ilIIuOJaJIIloladluala/qoJJo/wtr.JSI!U!'II!tIlssnsqPlnol/t;sa!nlloq
'lllOilPl';lJo/aJall.L'ra!lalloqpunomtIlorlI!Opu»aJIIlondlilil1
/DlllallJllolltil/aa'll01palo/aJ,(/PaIIPSfl,uol/o:JaSIIpuoNmqol1lp
'a:Juo'UJoj'Jad'N!I!qO!lal811PfJOtlltfJallvq;):JUIS1I0!llpUO:J
/OlltalUUOJltllliI'ISlOIIII!Sdn/0uOlloJadoaotlpal/a10//01Iuassa
Sfra!Jauoq/0a:Juol/all/lolUpUO/Ol/UO:Jloallall1.:/:JDJlsqV

NOI.LJOamUNI'I

'%00IUB41J:lIl!:l~,(llu:lJJnoS!
:lIBJ:lJnl!BJpoioipardpua10Bdw!ISOO:l8n4paunou]PB4S!4.1
-souni:lld!llnwPaoBld:lJ3U!Il:l~:lJ:lMS:I!J:lllllq:141'AIUllJJl!M
U!41!A\OSIV'S:lml!llJ:lJOWU!p;)llnSOJS!41pua1U:lWUOJ!AU:I
4SJl!4U!P:llBJadO~U!:lqS!SdO'IU:lJ:ll!!P,(lIm01S!uouarujs
:141',(WOUOO:l3u!dol:lA:lPul'lU:lWUOJ!AU:IP:lIIOJIUO:>
U!P:l111J:>do3u!:>qS!SdO:141lInnuondumsseuuSUM:lJ:l41
,(IIBu!3!JO'8UPS:l1:>W!IleaJl(8nOJ41p:llBP!lllA:lJl!sunsai
S!S,(IBUllG.:IJp:lIBlnw!s:l4.L-posnS!MOUp!nu'J:lJSUl!J11ea4
U~!S:lP)j::llldAl:lUBq:141:l1unIB":I0.1-suouaiado3u!8Jl!40S!P
pua~U!8JIl40:141JO'(l!l!qB!I:>Jpua:lJ!1,(J:lUBq~U!Sll:lJOU!
sdl:l4S!4.1'UO!lnq!J1S!P:lJnIBJ:ldw:l1wJOJ!unpaptxord(Jo!;l)
:lJn1BJ:>dw:l1:I~BJ:I"BwnwpdoIIIP:lU!IlIU!BW)jolldAl:lUBq
II:lJnSU:I01S!l:1U!qeoAl:lUBq:141U!lu:lw:l8BUllW:lJOlBJ:ldw:l1
JO10:>[qo:14.1':lOUBUJJOJJad)joBd:141S:lSll:lJO:lP,(lIl1uU
'S)jolldJOs:llnpowJolU:lwaouulBquno!J10:lI:l01urmU!40!4A\
pus:llnpowa"!lo:lds~)JU!JnO!AB4:lq:l~.m40S!PJO:I~Jl!40U!
S:I~UU4001sesneo)joedAl:lUBqBU!J;)41001ejnpour;)UOWOJJ
:lJnIBJ:ldw:I.LU!:I~UB40:14.1'S:lP,(o3u!SJl!40S!afilu!3J840
3u!mpS:lJnlBJ:>dW:l11U:lJ:llJ!P183U!lBJadOsompcur
U!sunsaiS!4.1':lJnSOIOU:I0!lIll1:1W:141U!41!Mp:llqw:lsse:lJl!
s:llnpowAl:lU8q[IIJ:I":lS1U:lW:lJ!nb:>Jrosn:141uoSu!pu:ld:lG
':lW!l:lJ!ISI!~u!JnpW;)lS,(SSdI1:>41:lpB~dn01J:lsnJOJ
A1!1!q!X:lUJ:llB:lJSIIsap!"oJdS!4.1'Al:lllllqpUBl!nOJ!OJ:lA\od
JOJu3!S:lpJl!lnpowS;)lB1!SS:lO:lU1U::lWUOJ!"U:I:l"P!l:ldwoJ

lllpUl'(d-V)llcdrul~'anblUllJOlaAlOd'IAOD'/\ S
'llU!JaauI5u3)I!:llUllllJOlWJOIuawucdaa'!Q18A8w3H'd
lllpul'(d-V)IOKIws[1!lI'sa:lU:lIJS'1fl,(golOUllJ:l~JOOlmilisulU,(,I1l11:lllWSUUV

'llu!JaauI5U3lUJIUllllJ:lWJOluawu1!d:la'J8Wn}l8Aaafu8S't\'d'JO
1lIPUl'(d-V)llcdrul~'OlnbluqJ:laAIOd'IAOD'A'S

'llu!Jaau!5U3IUJ!uuqJ:lWJOlU:lwucd:la'ql!8qqnS'A'~'JO
'610l'90"lnruop3,\!aJ311IdIJlSnucI-'tlP3Sl;\3H

6Il8LOWllB'iJ/J(toraetn:100
<lS.'11.'186161l8LOftiIf/:J~qwIINI".aulau

'[ll-glS:l!J:ll1BqJO'{1!l!qll!I:lJ:141:lAOJdw!01J:lpJOU!ll:lp!
po08:l41s:lA!8,(1!Olldllo:l8Jl!1JOUOPllU!WBX:lIIIIU:lw!J:ldx;)
punUoqJl!J-IBnGJOS!S;)41U"<S:>lqcllloS'ol!4d8~
U!AllS!UI;)40UOp08J::l)U!-UO!SJ::lAUO:>u::l80(lll(JO:>nb!U40::l1
:l4.1')jJOMIU:lS:lJd:llpU!,(J:lUllqJO'(1!I!qll!I:lJ:141:lAOJdw!
01padl:l4'(1(ll:lJOJl![L-91S:l!J:lUBquOI-!1jOsuouipuoo
:l8J1I40JOerms:lIWn;);)BpunSS:I~OJd1S:lIBI:14.1,[~]
souanaqS:>!IS!J:ll::lIlJl!40aouauuojiad:141:lz,(IIIUU01J:lpJOU!
posnSlI4p041:1wnus:14.1'[v-l]spaot[BUJJ:llpSnO!Jl!Aropun
P:lIB3!IS:lAU!:lJllS:l!J:lUBquOI-!1JOS:lS,(lllUBaoUBWJOJJad
:14.1,[I]S:l10!4:1Apoiarado'(1('BO!Jl::l:lI:lJOj:>InpowAl:lUBq
JOjS:lIBld~u!loo:>JOUO!Ie2!W!ldopUBIOJ1UO:>:)J01l!JadW:ll
:141P:lIB~!IS:lAU!:lJIIIB'I:I~HInpa4Sl1~PW':lAU:lS

'J;)IOOO41!MI:lU!ql!:>Al:lllBSIIJo
uOPIlJ8:11U!SM04sI-~!.:I'UOpllP!lIIAIIIUJJ:l41IIIIU:lW!JadX:lpUB
S!S,(IllUUG.:IJ'S:lld!ou!JdA\OUp!nu'J:lJSUWl1l!:l4pesn:lA1l4
:111.\'IU:lWUOJ!AU:l~UppOM4SJll4JOJS:lnSS!IllWJ:l41Al:lllllq
JOJuonnjos:lP!AOJdpUBU~!S:lp)jolldAl:lllBq:141;)ll1nIBA:I0.L

'l-~!.:I:141U!U,\\04SSlIUO!IIIOU!P!wn4:lP
IUe:>O!S:lP:14141!A\8uoillioutqaoAl:lUlIq:141JO:lp!S
:14101P:l401lUIIS!W:llS,(SUO!IIlJ:l8!JJ:lJuoissardurooJnodllJ\

_-,

-;.~--.
----- _._---..--_........

UOIIOOl/qllc/..,,,UiJ1:JS~
SUUiJiJU/:JU;{iJ,1u~8111iJ1UI Sa.~'1all/f/

:,(f/PiJIf"lqll,(



£111-011:dd'v'oN:lnssl'8'oN:lwnIO"
40Jl!aS:>~~U!J:>:lU!~u3JOrewnof(l!U0!ll!walUI

'100(
(Iupd)£IO~-LP£1:'(:lU1(UO)0689-61£l:NSSI

Poql;)W!qan~gJ.
q~nO.lqlno~uPlOO:.J;)}SgM.ql!'"10UgqJ;)W-I;)S;)!GP;)PU;)IQ-O!H~U!Sn

SJ;)J;)WgJgdss;)ao.ld;)U!~U3:.JIJOUOngz!wndOWS!SAlgUV;)augwJojJ;)d

e!pU]'dY<l::ld~fell'(snOwouolny)Sl.lY'gU!J::l::lU!gU3(eo!uel(O::lJl\lJolU::lw.l.md::lO
qsallB.JdB,uns1INA1I'BIB~fl,u0IDN'nlnA30BfoBWBli.:)'nrB.JB~BNBlpfBN

P041ay,j
l40~1!.L'(!0aUPloo;):llseM':l~~U:I;)I'las:>!p-0!8:SPJO/lWJ)/

:SPJoMh)/
'!iilnloltsssuodsssP!iiI[Pesnd'11[1It

piuodiuooilqI/!IItSlln!iilJssuodsssPilU!Olqo,(I/ou!.:l'Uti/SilP
:J!JlilUIDJod!lpl/tiO.1tiu!sn,(qPilU!Olqosq/l!1ItSJoPo//0
Iilllil/UO!IOU!qwroumuotdoiI'I.1',(0.1.10/ouotiolllJOS,!'PlltiO.1
ssdsoSJOl:Jo//0uO/IOU!qwo:J'11!1Itpstxnpuo»ilqI/!IItSISillillll
puvspoqm«stusususdx»/0uti!!iilptiu!,(o/dUlil'(qpilllti!!iilp
JnOtWIIOIUillII[Jildx:J7J:JUDlUJOjJild/0S1I1JillU!P!iil!P/010111
'11[1ItpsmdusooilqI/!IItSlln!iilJillll'!iilII!tiUiI:YIuopspnpuo»
1Ii1i1qSOIlUO!loti[I!iilItIl[IlJlUillII!ndxauv"]J0lllillll!'pnflo.1/0
dpllillll'11!1ItS/ilnJillt!IVlUill/O:"IfSII,(qpsznuudouililqilltOl1
ill"tillilJI/oS.liI/ilIIIOJlJdsssoosdiI!iilll.17J:JuoluJojJildill/[tiuiI
110pill:Jilffo,(/lSOIIIJiI/ilulDJodsssoosdilll.1'sJiln/paP"il/qotq
,(qilU!tiuiIJI/OiI:JIIlJIIIJo/ndillllssosdun01S!"JOIltS!III/O
SP"illII!"!OUlillll/OsuoIlIilUIIJ'lilltjillt!IOIIJilIIOsoPilSII1[0
till!JfOroillSOIlt'!JOIltS/III"!'osillI!JJlliIuoiI:JUOIIIJOjJildillll
tiu!ltoJdw[.10/pasns/ilnJ-O[qilll.1'SJanJ/onll[wuospuoUiap
illllilSOil.l:JappUOtf[Pll'i1fJJ-O:JiIIUilUlUOJ1"11'i1I[iI'!OIll01
Sian/JillllO'11lllt/a!iil/po[qpll'i1lq01s/iI:J!O'Pillq[SD'iJ/osml.1
7JJOWSl<1JnI[puadxilSI!mquO/ldotIt<1U°S!1<1!ii1/po/q'II/lit
'aJIII'i1:JOIU!SI<1n/iI/OU.laiIOP"OiI:JJnOStfJJ.IilUiIiI/qOtlt<1U<1J
IIItinOJqSOIlS!'ll'00/tiU!IIIJOIlt<1pliltplJOIlttiU!SOiIJ:JU!
ilSlJillll110s,(Olltlos/1I0!ldlUnsuo:JtG/J<1I1<1 iI'l.1:I:JOJlsqV

'seaO!q'sseuroiq'Sllo:l(qel:la:lA'1040:>(eSl!qons'U!'il!JO-lqJO
S(:lry's:>pluno:>aUldO(:lA:lp10.:1'AIPU:ll.gIU:lwuOJlhU:lOS(l!mq
:l(qI!Ull!ISnSA(UOIOUoqP(n04s40l4h''(:lry:lAllI!W:lll13Ul!JO)
40Jl!:lS:14101palseqUO!II!n)!S:141.'sw:I(qoJd("muawuOJlAU:l
P0se:lJOU!pill!saoJnosaJ[I]januaujouoncjdap01enpstsuo
,G!J:lU:l:14141!h'p:lIUO.gUO:>uooqse4P(JOh':l4l'saw!llu:>O:>JuI

uouaapouu]'I

PS:l!OaJndad
uondumsuo-j(an.:1;).:1

IU:lJJn;)(
J:lMOdpall!O!pU(dl

aam(01\1\
JaModa'fl!J8d8

l(:lA:l111
:lS!ON01(l!~lSNlS

1(:lA:l1(1
uopsnqWO;)(l!W:lIUI;)(

£(:lA:l1£1
papual88

'[8'zl,G!0(OU40al:>41
)0UOlll!Ollddl!popuedxo:l4110lJIS:>Jle41surojqordaUlau:llle40
mls:lJl!uondumsuo-j(:>n.:1pill!AoualOYJ3(l!OlIll!40:ly,j:>41
aUlAOJdw(.AOU:llOW3Il!OlIll!40:>y,j:lllU:ldno:lJ01:lOUllUUO)J:ld
ssooord:141JOuO!lI!'il!lsaAU!UI![9'~]sseoordaUl~u3
;)(JO'ilullI:>p0y,jJO)apauiuoaq:lA1!4siduroue40Jl!:>S:lJJO
10(I!allnb':lU!au3;)(:l41)0:>oIll!UUO)J:ld:l41:lSl!:>JOU!01:lIOJ
lel!AI!sAeldonburqcoiUO!1llZ!WlldO'S(:lry(I!J:lUlWuoomssard
:>41:lonp:>JPUI!Alpu:>pjlu:>wuOJlAU:>I!:l'fl!w01spryJ:>410
4l!M(asa!PO!qpua(q01Sluopdoa(ql!lAI!sn41.·[v'£]:lJOW
5lISO:>SllmqU01ldoM:lU1:l4101ll!sl(:lS:>lpolq'ilu~sn'snooJolul
s(ary:l1l!W:lI(1!pill!:>omos,G!J:lua:I(qI!M:lU:>Jlq'ilnOJqseqS!4.L
'001aUlUUl!M(~qo(aaUlse:lJOUl:lSlJ:>4luoJaAaslUOlldwnsuo:>
~Jau:>:>41.'S(:lryII!UOlIU:lAUOOJO)P:>lnl!lsqnsaJl!A:>41:lJO):lq
u0!lI!0YlPoWJOlJOSawospaauSJ:l410QI!4M'AP.O:lJlPpasn:lq
Ul!OS(:lry40nS'[l]IUl!lJodWlaUlwO:>:lqaJl!'Ol:l'S(:lryOll:l4lUAS

Isa1.U01ll!UUO)UO;)•
!40nal!1.-p04Iay,jUO!lllZ!W1ldO•

sl(nsa~P:lUOlldO•
:lUl3U3uosiuauiuadxo10npuOJ•

InOAe((1!IU:lW!J:ldX:l:I)l!:>J;)•
300-IOOAI!((1!IU:>Wp:ldx:I:l41au!milS:>O•
(:lS:llP41!h'pry:lh!lew:>l(e)OaUlPu:l18•

(aryaA!II!W:ll(~p:lonpOJd•
UO~ll!OYlIS!sru1.(:>ry:lA!lI!W:ll(l!:>4laUlP:l(:lS

qoaorddaS!41tnpaA(OhUlsdots:l4l:lJl!aUlA'OIlOja41.
·l40nae1.

pill!slu:>W!Jadx3JONO(S30:>'Il(sanblUlP:>1pill!sp041:1w
'&:>lJ0:>41snO!Jl!A'IJOA,iuasard:>41jO:>A!loafqo:>41(y(ry01.

~O(OpoqI3W"

'sassaoOJdJOsionpordssoooidJOsionpoid
)0a'ill!lSmilS:>P:ltnulaouauuopodpoo'il'ilulmSUa)Opoqtaui
IIslIlasneooqII(OJlUO:>A1l(lmbaUl(-JJollsemilS:>P(elU:lwlJ:>dxa
01SlapJl40n'ile1.'smilsap(l!!l0IOe)(IIUO!loe.glaAa(-paXlW
pill!aAYpueJnO)'aaJ41'OM}:lZ!I!lnSp041awas:>41..:SP04lay,j
l40n~II1."pa((l!OS:>Wll:>WOSaJl!le41S~lSap(1!Iu:>wlJadxa
01S:>40I!OJddll(l!J:lA:lSpasodordl40~1!1.'SUOlllpUO:>)0
A1:1lJl!AI!J:>AOAllewlldoPUI!A(lU:lISlSUO:>:lleJadolel(1sionpord
'ilulmilsaPJO)P041:>WIU:ll0!llapus(ryJ:lModI!:>PlAOJdsmilS:lP
l40n'ill!1.'A(J:ldOJdpasnU:>4M':lSloU01,\,11AlIlSU:>SJO/p1ll!
UOl)l!lJl!A'ilUlZ1w1U1Wuosesnoojle41~lsaPssooordJOionpord
JOjp041:1WaU!J:>:lU!'ilu:>Ill!Sl4014A'milsaPJ:l):>UJl!Jl!disnqor
joiuauodordISOW:>JOJ:141SBpaPJl!'il:>JS!!40n'ile1.!40!uaO'JO

uti[Silp[lpntio.1/'[

6IOZ@Yl:I3rJ



601-1701:dd'v'0N.anssI'gooN.:lWTI(OA
40JeaSali~u!Jaau!jjugJo(llwnOf(eU0!lllwa1UI

610Z'l:l01
(lU!Jd)£1O~-LI7fz'(au!luo)0689-61£Z:N.SSI

anb!uq~a~!q~n~e~Aa.lD~U!SnAq(aalSSSa(U!elSHdJ7-L1JO
~UPlema(OHq~no.lql~u!u!q~ewU!S.lalawe.ledssa~o.ldW03:JOUOneZTwndo

'B~PUJ'<IV'ladw'Bf'B"H'sa:ma!~spUB.(~OIompalJOalrll9sUJ'B..u'Bq~'Bureuuy'awJOlUaUJl,rndaa
UIUMf()'D'N'Juwn)lUqlOUW3H'V'qSUJf8Jdu,uns1INA1I'!o8wu8uN')I'nf8JU88N8}(y(UN

!4:ltUJl!.1A:lJD
pue:l1l!1lJeaM(00.1'ssau4:3nolla:)IlJIDS'1flIW'aw!lJJoaSlnd'
:lw"!.Luoas(nd':l8l!I(OA'IU:l.l.lTlJa:3Jl!4:)s!0'WOg:SpJOAU3)l

'PillIl.J!.IIIO:JiJ.lO
1I0!1V2!'U!ldo.IiiI/opunUO!102!IU!JdoiJ.lo/iJqsssuodse«mdmo
iJIIIS!'II113110.l1{1PiJlI!OlqoS!t1po.l31I0!10/iJ.I,(iJ.l3punIlIiJ!:J!.IJilO:J
/01l0!10/t1.1Aa.l3S!'IIdqO!ID.INISPiJS!l0IIUOII0OJII!pt1I.1i1ItIlO;)
iJ.liJlllsssuodsssiJ/d!J/11IuiJII.L-sssuodsss/Iv.10/iJ:JIIVtu.lo/oliJd
311!U!'POIIIISt1qsoPillViJ.l1eqIOUII!"I1I0!IVII!qIll0;)t1/3t1!s
0/0S.lOpo/'iJ.l111VII"!tUOP!P0olJIIO:JtJJOsindmoilI11sv'ptJ!P"IS
iUtJIIIsmdmotJIII110S.lOl:JO/tJIII/0ptJ//iJiJI11punIUiJlI/!.ItJdXtJ

iJIIIu3!siJp01PiJSIISIMIdO.J.JO/0110301/1.1067'pt1U!'UO>.71tJoltJIII

wa:;]"!(ON)sst1I1'13I10Nt1:J1J/,lnSpuutJloN.I1}tJA1/00.L'(NNW)
iJION/oltOll/iJN/V!.I;JIOW;"11uotJIII!1110;Js/lldpUV;J3D//olt
tJ3.1lJtps!p'tJUI!Juossjnd'JutJ.J.J,,:JtJ3.1lJ1ps!p'71'!'soltJliJUlo.lod

3U!II!IPOIli/0PtJ//tJt111.L'pt1S11SOIlI3U!'ISIIL!ils/ndlll!ap!s

'IJ!"ItJpo.lptJltJssddo»IV:J!.IPII!ld:J0punliJalSSSiJIU!oJSHel
P-f.lSOli'10!.ItJlOluna!d,!.I0Mall.L'pa.lIlOItOap"aS!!'pn3v.L

dtJolD'II!"IPiJldllo:J,(V.I.JVlou030111.103u!slI(Wa:;])3U!"!'POIU
a3.1V1ps!p:J!olPiJI3/0sssuodssuilld!II"'U/0UO!102!UJ!Jdo
01S!,!olOIlIS!l{l/0IU!V"!VlUtJI1.L'sa!1!l!qvdo:J311!II!If:JVlU
311!puo/SlnopuotJspiJ.ld113!II'll!"1SIIO!IO:J!/ddotiU!Un:JIVlill"
"!iJl0.lIlIlJIJodlll!d.ltJ(\till!PTJssstuudwa:;]ssstuud3U!II!IPOIll
/OllO!IUilIIU0:J-II0U"l'ss;r.Joold3U!U!If:JVIlIpiJ:JIIVI1PV.10/pssuu
S!ilolil'll!WlillqO.ld/0dotUOilIUO:J.ltJI1O0.L'I/!odsilqIJ!III/V!.ItJIVlU
,!.I01l1;"11.10I!ods/.IVil1l1Ivaol3SiJ03.1iJpunUV:J1001alII.Ii1111!iI

StJSV:JIpns.10/sSiI:JO.ld311!1I!11:J01IIIVUO!I!Po.lJ"!all!'pVIU
01dSOiJlOlltJ.lOSIV!.Ii1/TJWiJ:JIIO/S!SilNtJollIIV.ladUlil.L1J1311iJ.lIS
llti!Hall.L'sa,'!SilptUlsnplI!aliiiJl03a.l3110:J01PiJ:J1Ipo.ld1Ii1i1q
ilI1V1/s/O!.Ia/ow7I.l1I1voliJd,Ual011I0!101I/04uo:JI,3!II'd:JllillOd
113!II-SSOIli"10/'SiI!EO/OlllptJlal1!IVII!tiOIlI!II!slIIallIdo/al1iJp
pUO/lIiJlIJil:JUlJlllliIal{/'11lM'SUO!Jo:J!lddo/0M!S.I;M!PVPII!.l
SIO!.IiJ/OUIiJJII!.IqpUOP.lVII'Sa!olISlIpU!/0.IiJqlllllll0"l:po.llsqV

pssnaq01(Il!J:llllW]OadA)a41uospuodapA(a8Jl!(ionpord)jJOM
:l41]0A1!(llnb:l41.'hJJsnpU!IIJO4lM0.i8:3U!MO!AJO]8u!41
uieura41S!ionpordIIJOA1!(l!nbau'Sam(!ll]Wo.ya(ppp
puea(qIl4S!tUJU!IS!PU!SBMW03alp'AflSa!JdAqpaououAPOU.1JOJ
Sl!MI!48no41U;)Ag'(001puaaoard'IJOMsaqonslz'(]sapOJlo:l(a
OMI:l41WOJJ(l!!JalllWPaAOW:lJPl!4S08Jl!4:lS!P(1l:l!Jl:Y.l(O

1l!41siuauruodxaS!4U!1l!41uoosoH's,OLL(041U!ssooord
pale!I!U!Sl!MA(lS:l!JdqdasojPOWllUlS!lUa!:lS4s!I:3u3a4.1

u093npOJlUI

tz1'ulssooord
a41]0uoueouddepoguO(OJd:l41:lUYUO:)1l!41saiqnongU!PtreW~p
aJe4S!UY:l:ll!jJl1S]O~!Il!nbpus~n{W]0snnsaiJ:lII:lqgU!-u08
II!-IS'sasuodsarmdmogU!AOJdw!JOJWa3uoapauiuaoq~Ae4
siduroua4:lJl!osaJ,{UllW,{(aJ!IU3'[0('6]SS~:)OJd8u!Jl1l:)l!JnullW
e01UO!ll!AOUU!IIwo.ysapeoapM:lJoouispeards
:lA1l48u!U!4:leWa8Je4:)S!P(l!:lPl:l:l(3'S(l!P:ll11W48nOIpue
AnSO:)~S~41,(qsiuouodurooJO8u!dO(:lA:lppus8u!SS:l:lOJd041
U!uorssad;)JOWaAe4[g'L]sJaJl1I:leJnullw1I!'Isuoueznraqooui
JOlU;)wdo(:lA;)P:l4141!M'M!I:lnpUO:l,{1Il!O!JlO:l(OaJe
40!4MS(U!JOlllW:l:)o!d'IJOM]OA1o!JeAIIJOJsS:loOJd8U!U!4:l11W
po!(ddllA(oA!10alPpUllap!M041S!II'[9'~]ssaooJd8U!U!4:ll!W
(IlUO!lU:lAUOOUO!nO01l(n0!.JJ!PaJll40!4M;)S041aU!4011W
01pasnS!wag:l41,{(U!IlW''IJedsa41JO~J:lU:l(eWJa41
01onp510000,{(U!IlW(eAOWoJ(llpal11WpUl!~JaU:lJ;)Mod
(l!o!Jl:la(a8u!sn,{qpale;)JOS!>(Jl!ds(l!U.1Ja41aJ04MpUl!ssaooJd
8U!U!4011W(BUO!I!plUI-Un(IlWJ:l41-0Jloa(aUl!S!WOg'[17
't]10npoJd:l41JOA1!(l!nbIU:lII:l:lxaa41:lS!l!J01:l(OJ(l!I!Al!SAl!(d
anb!uljO:llUO!ll12!W!ldO'SSOOOJd:lljlJO51al:lWl!Jlldlndu!pUll

:(':lJtUJ!.:iU!UM04SS!'IJOMIU:lS:lJdS!41JOJpardopa~0(Op04Iaw
:l4.1'Jadl!dS!41U!posnuoaq:lAe4[g'f(]!4:ltUJl!.1,{~JDpua
[f1](300)SlUaW!J~dx3JOug!saoa'l!(sampooordpuaSP041aw
'sidaouooIU:lJ0.u!P''IJO/\\lUOS:lJd::141JOW!l!a414S!U!j0.1

-P~I1t\UlIJ;';on;'I.JIt:\OWOIJJ,.U;UInUput:uat.n.(inOJ
;"':)..11""4'01YO».]",qano.ouo","t{1JOa:Ju.uodunJolap'l)".tU.1"\O;O(umurnde
1'1:u"lvwuedIUJOJd;tfliuo'ln';:qpaunpuo3u;...,'SJ\ntuUad.l..~UOQcuuyUO)V

i
a,u..a.",,\1001pu.;Jl-.Jre..\oUQJ1.1Dlrw"aUlflnoJ"'.J..lnl"

JOJIJllIU;lla.J"Rlp;olu~oJDd411tnWJOJns·'I.u'l.u,OU.p.a.\:~Jia1.flwo.ypnl!1tlqo
~P.JlI.uofl.le.l.i.,.4;tql.'qpauruualapaJ.,s"ualaw.JadItm.mpawl.wndo

1 a)W:JJla."1001pu."'aU1-e,'01.U"_lI'~lWW~~o.J
;OJ_J.m,-ttline(1'l',(I:)·".wunr.-.dxaJOui'tJ.,PUOpa,aqI\DU.I1GIclx;o.n.(ll~npU:O,::>

t
.,..."t.\\U01"lrr:~J".''I:nx

ilOln.\qU.ld9lu.,wu-ad~J"ui'lnp•iuuadudpU'.'ta,ulnfliUUq'CU1.,:1

T
(1IUSSSIL.,,:rV.1SHoir-_lt~~ltJ~,,"',old

IUMl.ll'CW;ottlj~u"nu-Ulu;n-w...JEd,n'OJ:d.nou1:.\JOuou,,,,,npu.1tn."nuOJPJ

610Z@~3(1



ZZl-6rr:dd'v'oN~nss['g'ONaUln[OA
q:>lllasallffu!laau!ffu3"JOlewnof(eUO!lIlW::llUI

6rDZ'~OO[
(ltl!-'cJ)£IO~-Lt>£l'(au!luo)0689-6[£Z:NSST

Sap!l.lndoneN
~U!;lnpO.ld.I0Ja1I!q;lnw~U!l1!WnuglSO:JM.0'1JOuopn;lpqU_ipunu~!saa

Ulo:)"nBllJ1j@)PIU'P~lU'Sl!B:new:}~U!PUOdS:}lJOJ
B!PUJ.rv'l~dwerellSlIV'lu:}UllJed:}a~u!l~~U!gu3le:)!ueq:)QWJOSSQJOJd(

e!PUJdV'lQdtuere~S.lIV'lua~daa~U!Jaau~~u3le:)~Blpaw'JOSS:}JOldlUelS!SSVz':
°rJcwn)Jqlucw3H°VJO\U!ppnW33IcsOl\PHcqS'IONJCwn}j3Joqs!)J

rpeuuofsed
S!uossstuduro»aliIpun(W3S)acJO;)So.I;)!1II1I0.lJ;)IJj;Jfill!III1IJ.1S

dlIJl1IJIII'11ftllpemsum«S!IJ2!SJailiodpa.lallYall.L'slIoq
IIJ/IJIIIIJIII31/!I/adxaIJIIItfq'lfillO.l111paiffsaq1I1J;),liJPlltOd
(11/1puntuujdIIlJqIIJlII.IOIi111)111.1(1/1IJIIISaliIdais·~.I;;OII
/0spdno»IJfilf!lItO/lod'JiJplltOdtillytfpJllla.llXtlIIIJ;JlIIO;)tlq

tJp!SII!IIJ!.It1llJlIIIJIIII!IIIII811!II.111/tJIIII!IIIO;)II!"'.Iall!OIIlO;)
IJIIIpuo.Ia/lo.IIIIO;)tlllltfq10.111f0;)eqI/!"t1011.111aliIfo
pseds;}II.L"tJu!fiIlIJ;}III1I10.tj.IIJIlwd;}IIII!IIISIIIJ.II01p;};)lIpO.IIII!
IJJDs>fJOll(;}IIIO.lf311!dd!lIb;}pliO311!JO;}8-pssdsfill!11.1111
IJIII10.11110;)dJiHI01I!01p;}plmddlJ.I;}/I0.111I0;)'/I!1I1;)II!EII;}

311!2!1!11ItfqP;}IOII!cJaq1/!"1,mll!IJIIIO;)"'II'11I!0t!11JIj1IV
's/loq10ltJIIItJI11'1I!"1J,H/!IJIIIO:JItJIJISptJlOIJJIIJIIIotu]P;):Jold
IJqJl!1I110!.IIJITJIII3110.llstJll.L'JfJlI!I)IIIO;)tJlll/0IIO!IIII0t\fJ.
tJI11foPIJIJdsIJIIISIO.IIIIO;).1;]/10.11110;)"'IIpun>f.IOllltJllltJ.tj
tfIJ/llld;}III311!2!1!1I1JtJll!TJIIlO;)IJIII101l!d01P;}Z!I!IIIS!;}1I!311;}
tJlll'JfJPIOII0SIJP;)2!1!11IIJJIJJIJII!1JI1I0;)llco/lollpuupuntu;}IIL
·tfllll;}PY0.ld>f.lOM01;}Iqopu»JtlJ11llOcJ;}IIY0Olll!SIV!.I;}IVIII[o
SPIl!>f11I;}.I;)ffipfo10!I!p"0;)3110.lls;}IIIqstu»110;)IIJIIItCIOpV/
/IoqIlIIIOP-PIJIO;)SDtJIOIJJ;)pununjd01S!>fSVIS!'/.L:PO.llsqV

poads(l?::lp!a4)41!MJopA\od-oUBU01(B!J~)lllll~LJ)ale(nUe~
01ApeaJpjnoqsAJOpe]lIeqlIewsol(1."([!llIlIeq!U!IU
]0uoueouqejpusuff!S::lp01porduranaSeA\I!'rodadS!lPUI
:(9[DZ)epewueAe1atJInlIsso]AllensnS!gll~s~lJOJpannbor
l~PMOdoueuJOAl!-lUllnb~lnOS[Y')SO::lle!l!U!/\\O('aoadsJOOU
JaMO(epnpmOU!4:>BUlS!1(1JOsaffe)ueAperofetn::l4.L'aU!l(0elll
::lleWalleffU!P!hOJdAqJap/\\odoueNJOISO:>uouonpord
~l(laZ!UI!U!ID0)S!10afOJdS!41U!I:(L[DZ)(!ledllew){ell!l(o~

ap::lN)jOlJsyAeqS)jY'1e1Qt(Weuqs!.1)Jllleljqnt(S
'SJllaAisadmopauiaoS)jIO/\\IU~l~JJ!Ppau!elqoAqinc
paursoS!">110Miuasard~lJ1.'~}i\!)::ladsJQdUO!jeZ!l!lnAl!(el!/\aljl
mOlJ'pao]aln::l::llomptreSSOI::le~OUU)S!PlInq'paoj[leq'poads
)Ul!ldQql'::l(dWllXQJ01'SJ::lI::ltllllJedllU!)fJOMAJ01::lUjluaJalJ!P
JOsuoneumsale::lp!::lllldnlas01~A!lC1::ldlll!S!11'S1UCldlIeq
u!~seQJ::lap~ql::l)ew!lsa01PQSodX::l::lJesasudroiua::l::l::~lsqns
puspaJyalJlU!paz!I!lIlSP!IOSIUQJ::l11!Ppus::l1::ll::lUOO's(uJau!w
'S(el~Wo!lIll)awJOSUO)UO!Il!qMajUApUalS!SUO::lqomuAIlaJd

'SJOI::lWluudaqluoA(U!BIUposaqaq
pjnous:>(JOA\dn-ojaaspuauff!saplI!W::l1(lllll(lpapuounuooaiS!
I!'sojouredauyaonpord01S!gu!pU!Jff]oosodmdaLJ.L'qlMoJg
U!IUg01a::lUelS!S::lJpaiocdxounueAll(ds!pusoS(Il!JaleUIOUllN
'J::lMod:>(::loqs:>tppusA:>uanb:}lJxooqs::lql'luaAaUO!S!lIO:>
JljlII!pauojsuen,{gJ::lua::l!laupj::l4.L:(91DZ)ulWeqlBAP!A
'XlUJO]JapMod-oueuU!amsaauipUB::lAOW::lJS!(B!J::l)IlW
POPU!Jga4.L'JnO::lOUOpnU!IUIUO::lp~)JJO::lBamsuo01pa)ll(n::lIB::l
oqJl!MUO!~eIOJ::lLJ.LW~qB!P~W]0amseaui(llap!pua

-J::llaWll!a
qlgual

(a::llSSSaIU!IlIS
.L!iYHS

NDlS3QTl

-Jal::lWU!a
qlgU::ll

(~3.GNllA:»)113.HS

W::lt>1
W::l91

~IJaqwnN
W::lDt>Iq~!::lH
w08t>q~U::ll

(Z*Zanmbs)p::lISP(!W
lYl1l.ll3W3WV1J.!i

t>-JaqwnN
W09£Iqg!aH

couDNIDJOddnS

sJaqwnN
Ul::l~'OSS~lDj::l!ql
W::lt>-l{IP!M

S:UYld3W\f()!i

~I.I*~'1
~Z!S

Z-JaqwnN
SA311nd

l-adA.L
Z-J~qumN

SDNnJV3H

61OZ@~3r[



Page No: 198Volume lX Issue V, MAY/2020

In earth for living organisms' water is a significant source for surveying, and it is
natural resources. Water covers most of our earth, and it is approximately 98% of
water is seawater and is unusual for drinking. As clean (i.e. freshwater) water
becomes rarer, a new invention offers hope, with the potential to clean up polluted
waterways and make them suitable for drinking once again. To do this, we have two
techniques tbat are implementing nowadays. These include Water cleaner robot and
River water treatment plant. The Watcleaner is a robot, which floats on the surface of
the water and automatically filters the oil, trash and other pollutants. It can detect the
fish, dolphins, and all living organs which are in the water, making sure that none
harmed during the cleaning process. Whereas the treatment plant removes
microbiological, chemicals and radiological contaminants through four stages, ultra
filtration treatment, process stages include coagulation, clarification membrane
filtration granular activated carbon- filtration and chlorine treatment. But by
implementing Watcleaner, some disadvantages arise, i.e. the garbage is collected by
the Watcleaner and sent it to disintegrators, and it stores for a long time, and it causes
pollution again. To overcome the problem, nano bytes into the disintegrators and
dissolve the garbage instantly. Whereas the River water treatment plant requires more
space and large equipment, but it works efficiently than Watcleaner. In Watcleaner,
instead of using power generators, replace them with solar panels and batteries can
save power. Also, the Global Positioning System tracking systems helps to track the
exact location.
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The quest for useful energy and the desire to have a clean and green environment is always
of great interest to any researcher. The rapidly declining petroleum reserves have already
given the worldwide warning signal for alternative ways to meet rising energy needs.
Furthermore, harmful emissions of fossil fuels must also take care of [I]. Biodiesel made
from different renewable sources has become a viable alternative for use as a fuel in
Compression Ignition (CI) engines. Biodiesel referred to as mono-alkyl esters of long
chain fatty acids. With the help of a cbemical process known as transesterification, the
biodiesel is produced from vegetable oils and used for compression ignition (CI) engines.
The deviation of the percentage concentration of methyl esters in biodiesel from different

1. INTRODUCTION

Keywords: 4-stroke single-cylinder diesel engine, Optimization, Palm Oil Methyl Ester,
Taguchi Design of Experiments, Grey relational analysis

Biodiesel was produced from edible and non-edible. Palm is the primary source of usage in
India for cooking purposes. Waste cooking palm in a form of Palm Oil Methyl Ester used
in various ratios of blends for measuring the engine performance measure parameters on a
4-stroke single-cylinder diesel engine. The present work involves experimental design to
experiment. The Taguchi orthogonal array introduced to maximize the experimental data
with a minimum combination of experiments. The solicitation of the Taguchi method in
blend with grey relational analysis has applied for solving multiple response optimization
problems. A grey relational grade, evaluated with grey relational analysis, has been
espoused to conceal an optimal parameter amalgamation. Using grey relational class and
signal to noise ratio as a performance index, finally performed the parametric optimization
by predicting the results and then verified it with confirmatory experiment.
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Tests with utilized cooking palm oil, some with mixes of blends oils and unadulterated diesel were
inspected for the emanation with execution highlights of four-stroke Single cylinder water cooled diesel
motor. Utilized cooking oil is wom as Interesterification factor to diminish generally the condition of
being thick and cloud limit of the blend just as the ester. The thought process of the present work is to
investigate the result of palm oil-based bio powers in the execution and discharge highlights of a diesel
motor loaded up with those fills. Warmth up palm oil, PO/diesel blend and methyl/ethyl esters of the
PO mix in dissimilar to amount were utilized. Execution and discharge tests were performed to
assemble at different loads on stable motor speed state for each SOI1 of fuel. The reason that biodiesel
isn't made pragmatic and viable utilization of more often than not in the district of the world is expected
to the generally costly of crude materials. To overpower this, one can utilize lower worth oils, for
instance, squander cooking creature fat and oil that are delivered in overabundance in sustenance

Synthetically, transesterified biodiesel comprises of a mix of mono-alkyl esters of enduring chain fatty
acids. After the procedure stream, non-indistinguishable direct vegetable oil, biodiesel has ignition
properties which are fundamentally the same as those of oil diesel and can be supplanted in most
current employment. The deviation in a rate of the grouping of methyl esters in the biodiesel from
particular wellhead results to significant changes in the mix of physical and concoction properties of
the biodiesel which result to the impact in the goodness of the motor being utilized. Biodiesels from a
decision of drove stocks have been endeavored by various specialists to assistant learning and inspect
in the distinctive mixes of execution, discharge and ignition prudence of the CI motor. Inspire prompts
to lessen in hydrocarbon (HC) discharges diminish in brake control (BP) and sum in the brake explicit
fuel consumption (BSFC) had been accounted for.

The investigation for functional energy and the desire to have a clean and green condition remain
dependably a Basic focal point for any researcher. As the quick assets of oil organizations they had
given a notice wave to all over the globe that to concentrate on another way to provide food the
consistently expanding need of vitality sources. Furthermore, the causing surge which is worn out of
current non-renewable energy sources issues also requires to be overseen. Biodiesel is a fluid fuel
created from sustainable sources that have turned into an essential job to be utilized as accessible as
another plausibility fuel in Pressure Start (CI) motors.

1. INTRODUCTION

Keywords: 4-slroke single barrel diesel motor, Palm Oil Methyl Ester, Taguchi Design of
Experiments, Grey relational analysis.

Biodiesel is created from non-eatablepalm in a type of palmOil Bio Fuel (methyl esters) are blends which are
utilizedin differentproportionsof mixes for estimatingthemotorexecutionmeasureparameterson 4-sLrokesingle
diesel motor. The present work includes test configurationto direct the test. The Taguchi symmetricalcluster
acquaintedwith boost the test informationwith least blend of investigations.The requesting of the Taguchi
technique in mix with dim social investigation has been connected for taking care of numerous reaction
improvementissues.A dim social evaluation,assessedwith dark social investigation,has been embraced to hide
an ideal parameteramalgamation.Utilizingdim social evaluationand flag to commotionproportionas execution
record, at long last played out the parametric streamliningby anticipatingresults and after that checked it with
corroborativeexaminntion.
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Fig 2.1: Bi-woven glass fiber

2.1 Bi-woven Glass Fiber
In this project glass fibers are used for fabricating the
composite specimen. The glass fibers were obtained from
Dharmapuri District, Tamil Nadu, India. Polyester resin and the
catalyst Methyl Ethyl Ketone Peroxide (MEKP) were
purchased from MIs. Sakthi fiber glass Ltd., Chennai, India.
10% of catalyst is added with the resin for the quantity taken.
The bi-woven glass fiber used for present work is shown in
Fig2.1 and its closed view is shown in Fig2.2.

2. MATERIALS

Singh [3] are investigated the static and dynamic mechanical
properties for PLA coated sisal fibers reinforced with polyester
and obtained the fair results.
p.v.Sanjeeva Kumar and Dr.B.Chandramohana Reddy [4] are
fabricated and tested the laminated carbon bi-woven fibers
Reinforced with vinyl ester composites and evaluate its tensile
and flexural strength for different number of layers. In this the
vinyl ester was used as a matrix to prepare composites by in
situ polymerization technique. The various investigations [5-
10] are given the best results on the improvement of
mechanical properties such as tensile strength, compressive
strength, flexural and impact strength of polymer based
composites. Sanjeev R nandaragi et.al [11] is fabricated and
tested the woven glass fiber composite materials and
determined its mechanical properties. The obtained results are
shown in enrichment of mechanical properties. Enrique .J et.al
are fabricated the hybrid laminates reinforced with aligned
carbon nanotubes with situ technique and evaluated its
mechanical properties. The obtained reSUlts are having the
good agreement. Many investigators [12-15] are used natural
fibers or bi-woven fibers as the reinforcement in polymer
matrix and successfully evaluated their mechanical properties.
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'1, INTRODUCTION
Fibre reinforced polymer composites has been used in a
variety of application because of their many advantages such
as relatively low cost of production, easy to fabricate and
superior strength compare to neat polymer resins.
Reinforcement in polymer is either synthetic or natural.
Synthetic fibre such as glass, carbon etc. has high specific
strength but their fields of application are limited due to higher
cost of production. Glass fibers reinforced polymer composites
have been prepared by various manufacturing technology and
are widely used for various applications. Initially, ancient
Egyptians made containers by glass fibers drawn from heat
softened glass. Continues glass fibers were first manufactured
in the 1930s for high-temperature electrical application.
Nowadays, it has been used in electronics, aviation and
automobile application etc. Glass fibers are having excellent
properties like high strength, flexibility, stiffness and resistance
to chemical harm. It may be in the form of roving's, chopped
strand, yarns, fabrics and mats. Each type of glass fibers have

......tJnique properties and are used for various applications in the
, brm of polymer composites. Hassan Abdolpour et.al, [1] have

given in their paper the how to improve the flexural strength of
hybrid sandwich plates with glass fiber reinforced polymer by
using the strain hardening method. Francis L King [2] are
performed the mechanical testing on the poly lactic acid
reinforced hybrid fiber composite and proved that the
mechanical properties are improved. M.K. Gupta and Rohit

Key words: Laminated Composites, Bi-woven Glass Fibers, Epoxy,Hand layup Technique,Tensile strength, Number of layers, Compressive strength.
--------------+--------------

Abstract:The present engineering applications require new and better materials for the replacement of existlnq ones. In view of this demand, at present
we focused on latest upcoming materials such as composite materials especially laminated composites. The composites are having the greatest
strength to weight ratio compared to conventional materials. Fiber reinforced polymer composites have been used In a variety of application because of
their many advantages such as relatively low cost of production, easy to fabricate and superior strength compare to neat polymer resins. Reinforcement
In polymer Is either synthetic or natural. Synthetic fibers such as glass, carbon etc. have high specific strength but their fields of application are limited
due to higher cost of production. The present research focus on characterization and testing of Bi- woven Glass Fiber/Epoxy composite material. The
different mechanical tests are performed on Bi-wove Glass Fiber/Epoxy composite and the mechanical properties such as, tensile strength, tensile
modulus, compressive strength Is determined as per ASTM standards. The mechanical properties were improved as the number of layers of Bi-woven
glass fibers reinforcement content increased in the epoxy matrix material
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The two main process parameters seriously affect the weld
quality ofFSW are:

I. Tool design 2. Welding parameters

A. Tool design
The tool selection and its design are very important

in the FSW. The quality of the weld and efficiency of the joint
is mostly depends up on the tool design. The welding speed
also depends on the tool design. The material selections in the
tool design are influencing the tool strength. its toughness and
wear resistance. The important tool geometrical parameters
are selected as per the literature standard and are shown in the
table 3.1

lll. METHODOLOGY

B. Silicon carbide (SiC)
Silicon carbide is the unique combination of carbon and
silicon. It is obtained by the chemical reaction of both sand
and carbon at elevated temperatures. Due to its high abrasive
property, it is used in manufacturing of grinding wheels.

Copp Magnesiu Iron Nickel Silico Tilaniu Alumin
er m n m um
2.30 1.60% 1.1 1.0% 0.18% 0.07% 93.7%
% %

Table 2.1: Physical properties of 2618A

A. Base material detaiJs
Aluminium Alloy (2618A) is an engineering material having
high strength to weight ratio .[1 is made by the combination of
copper and magnesium. The resultant combination possesses
the rich machinability and corrosion resistance. It is majorly
found in applications such as aerospace and naval structures.
The Physical Properties of aluminium 2618A is shown in
table 2.1.

II. MATERlALS

of FSW. The various studies [ 6-10] are on friction stir
welding in order to determine its tensile strength, hardness
and effect of process parameters will help to investigate the
present work. The present study deals with identification of
friction welding parameters and its influence on joint strength.
Analysis of Variance carried out to analyze the friction stir
welding parameter's influence on the responses.
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The joining of materials is an unavoidable operation in
fabrication of a product. The joints are either permanent or
flexible based on the design functionality of a product. The
friction stir welding (FSW) is one of the emerging joining
techniques in the welding technology. The soft materials like
aluminium, copper and their alloys are widely welded by
FSW. In the present work an attempt is made on to join the
butt parts of the aluminium and silicon carbide alloy by using
the FSW. The aluminium and silicon carbide alloys are
widely found in the fabrication of aircraft and naval structures
because of their high strength to weight ratio and anti
corrosion properties. Hongjun Li et.al [I]are investigated the
effect of friction stir welding on the thermal efficiency of the
joints. Naseer sadeghian et.al[2] are done an experimental
investigations in order to optimization of FSW parameters.
W.Yuwan and R.s. Mishra (3] are pursued the investigation
on the friction stir spot welds to study the effect on tool design
and process parameters. Yuri Hovanski el.al[4] are given a
good novelistic information on friction stir welding .
R.Nandan ,T.Debroy[5] are quoted the recent advances in the
friction stir welding on the weldment structure and its
properties. P.Xue et.al [6] are investigated the dissimilar
AI-Cu joints in order to study the effect of process parameters

I. iNTRODUCTION

Keywords:FSBW, Taguchi Technique, SIN ratios,ANOVA

Abstract: The research in fabrication engineering is much
focused on tirenew or betterment in the existing metal joining
techniques. In the view of the demand in improvement of the
quality , strength and efficiency of weldedjoins , the present
research is focused on design for tensile strength and
optimization of friction stir butt welding(FSBW)of
alllminum(2618A)and silicon carbide alloy. The design analysis
is carriedoutfor tensilestrength and hardness.. Thefunctioning
parameterssuch as toolrotationalspeed, transversespeed,plunge
depth and tilting angie are considered. The Taguichi technique
and ANOVA are used in optimizationof processparameters. The
high SIN ratios are maillly considered to analyze the resultsfor
tensilestrengthand hardness.
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Piezoelectric materials are materials that exhibit a linear
relationship between electric and mechanical variables.
Piezoelectricity is a third-rank tensor. Electrostrictive materials

Piezoelectric materials are very common example of such
materials where they produce a voltage when stress is applied.
Since this effect also applies in the reverse manner, a voltage
across the sample will produce stress within the sample.
Suitably designed structures made from these materials can
therefore be made that bend, expand or contract when a
voltage is applied. They can also be used in optical-tracking
devices, magnetic heads, dot-matrix printers, computer
keyboards, high-frequency stereo speakers, accelerometers,
micro-phones, pressure sensors, transducers and igniters for
gas grills.

.:. Piezoelectric Materials

.:. Electrostrictive Materials

.:. Magnetostrictive Materials.:. Electrorheological Materials.:. Magnetorheological Materials

.:. Thermoresponsi ve Materials.:. Ph-Sensitive Materials

.:. Light-Sensitive Materials

.:. Smart Polymers.:. Smart (Intelligent) Gels (Hydrogels).:. Smart Catalysts

.:. Shape Memory Alloys

II. TYPES OF SMART MATERIALS

Thus this material has built-in or intrinsic sensor, actuator and
control mechanism by which it is capable of sensing a
stimulus, responding to it in a predetermined manner and
extent, in a short or appropriate time and reverting to its
original state as soon as the stimulus is removed. The
following are the different types of smart materials.

the material definition. types of materials that belong to that
class, properties of the members, and applications of the
materials. In some cases a more detailed discussion of
application will be given to both illustrate the benefit of these
materials and simulate the use of these materials in new
applications. Smart materials are new generation materials
surpassing the conventional structural and functional materials.
These materials possess adaptive capabilities to external
stimuli, such as loads or environment, with inherent
intelligence. (Rogers, 1988; Rogers et al., 1988) defined smart
materials as materials, which possess the ability to change their
physical properties in a specific manner in response to specific
stimulus input. The stimuli could be pressure, temperature,
electric and magnetic fields, chemicals, hydrostatic pressure or
nuclear radiation. The associated changeable physical
properties could be shape, stiffness, viscosity or damping.
Takagi (1990) explained it as intelligent materials that respond
to environmental changes at the most optimum conditions and
reveal their own functions according to the environment.

t. INTRODUCTION
The world has undergone two materials ages, the plastics age
and the composite age, during the past centuries. In the midst
of these two ages a new era has developed. This is the smart
materials era. According to early definitions. smart materials
are materials that respond to their environments in a timely
manner. Technology is becoming increasingly prominent in
present daily lives, in many ways alleviating and in other ways
fueling the demands of modem living. The effect can be
caused by absorption of a proton, a chemical reaction,
integration of a series of events, translation or rotation of
segments within the molecular structure, creation and motion
of crystallographic defects or other localized conformations,
alteration of localized stress and strain fields. and others. The
effects produced can be a color change, a change in index of
refraction. a change in the distribution of stresses and strains,
or a volume change. Also, it should be pointed out that the
word "intelligent" is used to describe smart materials. The
notation "smart" has been overused as a means to market
materials and products. From the purist point of view,
materials are smart if at some point within their performance
history their reaction to a stimulus is reversible. Materials that
formally have the label of being smart include piezoelectric
materials, electrostrictive materials, electrorheological
materials, magnetorheological materials, thermoresponsive
materials, pH-sensitive materials. UV-sensitive materials,
smart polymers, smart gels (hydrogels), smart catalysts, and
shape memory alloys. In this treatment of the subject we will
be using some of these classifications; in some cases. however.
the classification of a particular material may appear to be in
error. This will be done to illustrate the rapid growth of the
field of smart materials and the rediscovery of the smart
behavior of materials known for centuries. As we continue to
better understand smart materials, our definitions will change.
In each material section there will be discussions pertaining to

Abstract : Smart materials are common name for a wide
group of different materials. The general feature of all of
them is the fact that one or more properties might be
significantly altered under COlt trolled condition. The present
trend is considered to be 'he smart materials era. Earlier,
smart material was defined as the material, which responds
to its environments ill a timely manlier. Smart materlnls are
multi-functional, transltional materials that call undergo
changes ill properties ill response to all external stimulus.
Alto/her important criterion for a material to be considered
smart is that the action of receiving and responding to
stimuli to produce a useful effect must be reversible. This
review focuses on the introduction of smart materials and
their classifications and applications. Different applications
of smart materials ill various fields are also being discussed
starting from engineering to the present
environmentapplications.
Keywords Smart materials, Piezoelectric Materials,
ElectrostrictiveMaterials, Magnetostrictive Materials
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(WEDM) for multiple performance characteristics on 03
tool steel using principal component analysis (PCA).
Shivade et.al.B] performed wire discharge machining of 03
alloy steel and influence of pulse-on time. pulse-off time,
peak current and wire speed square measure investigated for
MRR, dimensional deviation, gap current and machining
time, throughout convoluted machining of 03 alloy steel.
Pankaj et.al.[4] are studied the effect of various process
parameters such as pulse on time, pulse off time and current
for high carbon high chromium cold work tool steel (02).
The experiment has been completed with the help of Design
of experiment by Taguchi method is applied to create an
orthogonal array of input variables using the ANOYA. M.
Siva Kumar el.al.[S] Optimum machining parameter for the
wire electrical discharge machining of AISI 03 steel of two
different thickness (SOmm & 7Smm). Omkar Kulkarni
el.al.[6] The experimentation has been completed with the
help of Taguchi's L2S Orthogonal Array. Grey Wolf
Optimizer (GWO) algorithm is stimulated by grey wolves.
Mangesh el.al.[7] Performed CNC wire electrical discharge
machining (WEDM) of Al 2124 SiCp Metal Matrix
Composite (MMC) is analyzed by using dimensional
analysis approach (DA) and artificial neural network (ANN).
The various investigations [8-12] are carried out on the
optimizations of process parameters by using grey analysis
and genetic algorithms. Pratik A. Patil ct.al.] 13] investigated
effect of parameter on machining of AISI 02 cold work steel
through wire cut EDM. This research deals with Response
Surface Methodology approach for maximizing the material
removal rate in wire electrical discharge machining. M.
Ourairaj et.al.[14] investigated effect of parameter on
machining of SS304 through wire cut EDM. Amitesh
Goswami et.al.[ IS] Analysis trim cut machining and surface
integrity of Nimonic 80A alloy using wire cut EDM with
three levels of input parameters. Somvir Singh Nain
et.al.[ I6] Modeling and optimization of process variables of
wire-cut electric discharge machining of super alloy Udimet
L60S. In this paper, an attempt is made to investigate the
influence of WEDM process parameters on the performance
measures of surface finish and CUlling speed while
machining of AlSlD3 STEEL with three levels of process
parameters Pulse-on time, Pulse-off time, Wire feed & servo
control.

Dr. P.V. Sanjeeva Kumar'
Dept of Mechanical Engineering
AITS, Rajampel, (A.P), INDIA

I. INTRODUCTION
Need for Unconventional Machining Processes was

extremely hard and brittle materials or Difficult to machine
material are difficult to Machine by traditional machining
processes. once the work piece is simply too versatile or
slender to support the cutting or grinding forces once the
form of the half is simply too complicated. many sorts of
non-traditional machining processes are developed to fulfill
additional needed machining conditions. once these
processes square measure used properly, they provide
several blessings over non-traditional machining processes.
The wire EDM is one of the vital non-conventional
machining techniques. The effect of process parameters on
the quality of machining especially surface roughness is
much more crucial. 8rajesh Kumar Lodhi ei.al.] I] studied on
optimization of the machining conditions for surface
roughness based on (L9 Orthogonal Array) Taguchi
methodology. Experiments were distributed below variable
pulse-on-time, pulse-off-time, peak current, and wire feed.
Jyosha Joshi et.al.[2] Investigated on optimizing the
machining parameter of wire electrical discharge machining

Key words: WEDM, Surface roughness, Discharge current,
Genetic Algorithm, Grey Relation Analysis

Abstract;- The manufacturing industries are continuously
seeking for new and better machining operations in order to
achieve the desired profile or contour of their machining parts.
In view of this requirement, at present we focused on Wire
Electrical Discharge Machining process. The Wire Electric
Discharge Machining (WEDM) is a non-traditional process of
material from conductive material to produce parts with
intricate shape and profiles. Machine trade has created
exponenlial growth in its producing capabilities in last decade
however still machine lools don't seem 10 be used at Iheir full
potential. within the gift work, a trial has been created to
optimize Ihe machining conditions for surface roughness
supported (L9 Orthogonal Array) Taguehi methodology.
Experiments were carried out under varying pulse-on-time,
pulse-off-time, servo control, and wire feed. An orthogonal
array, the genetic algorithm (GA) and grey relational analysis
(GRA) were employed to the study the surface roughness in
the WEDM of AIST D3 Steel. It was determined that the
discharge current was the foremost prestigious factors on the
surface roughness. To validate the study. confirmation
experiment has been dispensed at optimum set of parameters
and expected results are found to be in sensible agreement
with experimental findings.
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Parametric Optimization of Wire Cut EDM
Process on 'AISID3 Steel' using Genetic
Algorithm and Grey Relation Analysis
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developed different single design surface texture tools and car
ried out machinability studies during dry turning of mild steel
(EN3B) and aluminum (AA 6351) materials with texture tools
and comparison of results were done with untexture tools.
respectively. From results. it was found low Fe and Tm when
compared to the untexture tools. respectively. at varying cutting
velocity conditions. The given reason for attained favorable
conditions in texture tool was due to the increased cooling rate
through convection mode at the tool-chip interface. Further. it
was reported that square dimple texture tool was outperformed
in improving the process performance over other texture tools
due to the reduction in the tool-chip contact length (L) at the
cutting zone. Arslan et a1.[81reviewed the literature on surface
texture tools and concluded that surface texture tools can
improve the metal removal process performance. Further. it
was reported that the method of lubricant supply and geometry
of texture tool can Significantly affect the process performance.

Dinesh et a1.IYI investigated the different texture tools.
namely. parallel (P-l). perpendicular (P-2) texture to the
chip flow direction as well as untexture tool under external
spray cryogenic and dry cutting conditions. respectively. dur
ing machining of ZK60 alloy. Favorable machinability was
found with P-l tool under both environments when com
pared to the P-2 respectively. Additionally. it was found
poor turning performance with an untexture tool when com
pared to texture tool under both cutting conditions. respec
tively. due to the high 'L' value. Manikandan et al.[IOI

ARTICLE HISTORY
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Minimum; quantity;
lubrication; machining;
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temperature

Superior heat resistance ofInconel 718 superalloy material leads
to having many applications in many fields. especially in aero
space applications. Dry machining of these material results in
high manufacturing cost and poor surface qUality.111Flood cool
ing technique is the one and has been used to control the cutting
zone temperature during machining of hard to cut materials.
However. it has concerns about the environment as well as
operators health negatively_[21Metal cutting industries are
searching for effective methods to recover the process perfor
mance along with satisfying the environmental regulations.
Cryogenic, MQL and compressed air cooling methods are
recently developed to perk up process performance by satisfying
the stringent environmental regulations. III Sivaiah and
Chakradhar observed superior turning performance character
istics with cryogenic cooling durin~ machining of 17-4 PH
stainless steel (PH-55) material.11.5 Nevertheless. cryogenic
machining required costly experimental setup. However. recent
literature exposes that the surface texture of the tool is also an
effective approach to increase the wear resistance of the tool.
Palanisamy et a1.[61100k into the Ra. cutting forces (Fe) and Vb
outputs by considering the cryogenically treated texture tool
using Response Surface Methodology (R5M) during dry turning
of 17-4 PH-5S. Itwas reported that mathematical models were
developed by conducting experiments based on ~7 and found
close agreement with experimental results. Further. optimum
cutting conditions were identified. Thomas and Kalaichelvanl71

Introduction

ABSTRACT
Higher cutting zone temperatures are responsible for poor turning process performance during dry
machining of Inconel 718 material. In the present work. a novel hybrid surface texture tool under
minimum quantity lubrication (MOL) has been proposed to reduce the decremental effects that cause
during machining of Inconel 718 material. Present work compared to the performance of three tools,
namely, untextured tool (T1), texture tool having circular pit holes (T2) and hybrid texture tool
combination of circular pit holes and linear grooves (T3) under MOL cooling technique. It was observed
that hybrid texture tool (T3) significantly reduced the cutting zone temperature (T..J, tool flank wear (Vb)
and surface roughness (RaJto a maximum of 36%, 59% and 46%, respectively, when compared to the T1
tool whereas it was 22%, 48%, and 30% when compared to the T2 tool. respectively. The present work
meets the stringent environmental regulation along with the improved machinability of Inconel 718
superalloy.

·Departmentof MechanicalEngineering,MadanapalleInstitute of Technology& Science,Madanapalle,India;bDepartmentof Mechanical
Engineering,AnnamacharyaInstituteof Technology& Sciences,Rajampet,India;(Departmentof Petroleumand EarthSciences,Universityof
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Effect of novel hybrid texture tool on turning process performance in MOL
machining of Inconel 718 superalloy
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In today's competitive world economy, the agriculture
sector is one of the key players in almost all developed
and developing countries. The stock market leads financial
resources forachievingthegoals oftheeconomy.lt contributes
to national food security, economic growth. Investors are
considering the agriculture industry as the best place for
investment to increase their portfolio and income. However,
numerous variables, such as exchange rate and inflation
rate. have a dynamic relationship with stock prices in both
long-run and short-run causality (Lee & Brahmasrene. 2018,
2019). The stock selection represents a challenging task in
determining the factors influencing the inve tors' decisions.
Evaluating the financial performance of a company has
attracted enormous attention, and interest from various
parties such as managers, creditors, financial experts, current!
potential investors, researchers. The modeling of financial
problems is more complicated and is sometimes conflicting,
not to mention the subjectivity of the decision-makers in the
evaluation process. Multi-criteria decision making (MCDM)
methods have been used systematically as a tool to aid in
financial decision-making (Zopounidis & Doumpos, 2002).
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1. Introduction

JEL Classification Code: C02. C61. D53, QI4

Keywords: AHP, GRA, TOPSIS, MOORA, Stock Investment, Vietnam.

Multi-criteria stock selection is a critical issue for effective investment since the Improper stock investment might cause many problems
affecting investors negatively. Investors need a range of financial indicators while they are choosing the optimal set of stocks to invest. This
study alms to rank the stock of agriculture companies indexed on the Vietnam Stock Exchange Market. The data of 13agriculture companies
during the 2016-2019 periods was analyzed by analytical hierarchy process (AHP) integrated with grey relational analysis (GRA). multi
objective optimization ratio analysis (MOORA). and technique for order performance by similarity to ideal solution (TOPSIS). The AHP
method is employed to determine the weights of the proposed financial ratios, and GRA. TOPSIS. and MOORA approaches are used to
obtain final ranking. The results indicated that HSL is the top stock with the highest rank and GRA, MOORA, and TOPSIS rankings have
strong correlation values between 0.78-1. The findings suggest that the integrated model could be implemented effectively to specific analysis
of industries such as oil and gas, textiles, food, and electronics in future research. Further, other techniques like COPRAS, KEMlRA, and
EDAS could be employed to evaluate the financial performance of other companies to solve investment problems.
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S. Nagendra et.al. Accomplish their test work by utilizing coconut oil and cottonseed oil mixed with
diesel and Combustion Products Analysis to discover the diesel motor yield. The mixes of these
elective powers and diesel differing extents are utilized to control the motor, and significant changes
in motor effectiveness and discharge attributes are watched. Thinking about the warm effectiveness,
the cottonseed oil blend (B50) is best as it gives it great bend qualities. [I]. S. Nagendra et.al. Talked
about on the Four Stroke CI Engine execution breaks down utilizing Bio-Diesel. The motor was tried
utilizing two distinctive cottonseed oil oils and methyl esters dependent on coconut, mixed
independently with diesel. The motor's wann effectiveness is nearly higher when joined with coconut
oil and expanded by 5.33 per cent contrasted with cottonseed oil and joined with coconut and
cottonseed oils by 26.31%. it is seen that the motor effectiveness of the coconut oil mix B10 was
better contrasted with different mixes of cottonseed oil and coconut and cottonseed oils. [2].

INTRODUCTION:
Biodiesels are separated from plants or creatures and comprising of long-chain unsaturated fat esters.
It is typically arranged by substance respond lipids like creature fat, soybean oil, or some other
vegetable oil with liquor, delivering a methyl, ethyl or propyl ester. Late logical, cultural, and
biological changes arc compelling the new quest for potential powers for both eatable and non
consumable oil. As of now, the first-creation bio fills, for example, biodiesel and biocthanol, impact
the biofuel area. This bio fills can be utilized in low-rate mixes with basic powers and can be
administered through the enduring framework.

It is a well-known fact thar a significant portion of the automobile and industrial sector is largely dependent on
the running of diesel engines as it is efficient and shifts a large of the goods around the globe and power various
equipment. Also, as the use of energy as a diesel fuel is increasing enormously with the expansion of industrial
growth, diversificarion, this led to the accelerating global emissions, global climatic change. health issues, and
exhaustion of fuels. To succumb to this, alternative fuel is needed to fight against the ill effects and as a
replacement to diesel fuel. Thus, vegetable oils as alternative fuels are drawing more attention as they are
renewable and do not address the problem of greenhouse gas. Tnthe present work, the cottonseed oil was chosen
as the favourite among the vegetable oils due to its advantages like less pollutant level, excessive availability
etc. The transesterification process was used to produce the cottonseed oil biodiesel. The aim of this research is
to investigate efficiency, emission characteristics by using smooth diesel, cotton seed oil and mixtures with
varying composition from 20% to 80% in 20% steps to identify sustainable fuel as a substitute for existing fuel
and to overcome fuel demand and enviro effects. This test was conducted on single-cylinder four stroke water
cooled diesel engines. From the results, it was revealed that cotton seed oil and its blends have a great influence
on performance and emission characters.
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1. Introduction
The beat transfer in free and mixed convection takes place in vertical channels with

various mechanical processes and natural phenomena. Much detailed work has been done
in this way for most statistical tests in different types of flows. For example, a great deal
of interest for this topic stems from its use in the development of electronic cooling
systems and energy treatment, As noted, the innovation in the heat exchanger includes a
convection flow in the vertical channels. In general, these fluxes suggest uniform channel
heating states that can be represented by the uniform distribution temperature (UWT) or
by the uniform temperature thermal limit conditions (UHF). The speculation of
Newtonian fluids depends on all of the above research into free and mixed convection
streams on vertical channels. Hypothetical research into free, limited and mixed
convective flow of non-Newtonian fluids in channels and tubes is, however, necessary in
some modem procedures because of their primary and innovative importance.
The third-degree liquid flow between heated parallel plates was investigated by

Akyildiz [I]. Hayat et al. [4] described the flow of a 3rd degree fluid on an exponentially
expanding magneto hydrodynamic (MHD) surface. The analysis is conducted in the
presence of a first order chemical reaction. The chemical reactions were constructive and
adverse. M. M. Rashidi et al. [5], investigated the purpose of this newsletter is to
investigate the convection flow of a non-Newtonian 3rd degree fluid as a result of a
linearly stretched sheet exposed to a magnetic zone. Third-degree fluids (Rajagopal, [3],
Fosdick and Rajagopal, [2]) form a subclass of fluids with a differential shape that have
been well studied for many flux conditions and are designed to take advantage of non
shear as well as daily stress. Aiyesimi YM et al. [6], in the presence of a uniform
magnetic field with heat transfer, the combined effect of the magnetic field on the MHO
slip of a 3rd degree fluid through an inclined channel
Any porous material has been found in all the above investigations. The heat transfer

work into porous media has important applications for synergistic reactors in packing
beds, geothermal dams, porous solid drying, thermal insulation, storage tanks in packaged
beds, gas generation, grain storage, oil resources etc. It is also keen for the nuclear
industry, notably in terms of assessing heat against a nuclear reactor speculative defect
and providing strong protection.

Keywords: Free convection flow, porous medium, vertical channel, third grade fluid.

Abstract
Weanalyzed the fully developed unfixed convection through the flow of a third degree

liquid by a porous medium on a vertical channel. Non-linear equations are resolved by
means of the disturbance system for the speed and temperature field. Component graphs
are usedfor the effects of different growth parameters on speed and temperature fields.
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Visco-elastic liquids are called second-degree liquids when
they are modeled by Rivlin-Ericksen. Dunn and Raj ago pal are
known for their detailed description of the properties of
second-degree fluids. In the context of dissipative inequality
(Clausius-Duhem), Raj ago pal and Gupta [8] study
thermodynamics and generally agree that Helmholtz's special
free energy must be at least balanced. From the
thermodynamic consideration that they assumed

According to the approach of Boussinesq, the basic
equations ofmomentum and energy control such a stream

4

3

Scalar pressure p , !L,al and a2 surface constants.
commonly referred to as viscosity. elasticity and cross-viscosity
coefficients, are the places where the Cauchy stress sensor is found.
The product constants of a particular liquid can be calculated by
viscometric fluxes.

A, and A2 are tensors from Rivlin-Ericksen, showing the
degree of dis toni on and acceleration respectively. AI and A2 are
set by
A, = VV +(VVf 2

A2 = dA, +At (VV) + (VVf At
dt

Rivlin-Ericksen constitutive equation can be
modeled on viscoelastic fluids
S= - pI + ;..LAt+ atA2 + a2A~

The stream is theoretically stable and fully developed. i.e.
zero cruising speed. The continuity formula then comes down
toOU/Ox = O.

II. MATHEMATICAL FORM ULATION
As shown in figure I, we use the laminar convection

stream of viscoelastic fluids in a permeable vertical flow
through the porous matrix. The rate of injection on one wall
shall equal the level of suction on the other wall. The x-axis
has to be paralleled by a rectangular (x and y) coordination
unit, but it crosses the walls of the channel opposite the x-axis.
At a constant temperature of T, the left side (i.e. Y = 0), the
right side of the wall (i.e. at y = h) is retained every time T, >
T2 is possible.
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Many recent papers have been published on the issue of
convective fluid flow in saturated porous media. The interest
in understanding pores material transport processes is
growing thanks to the growth of geothermal technologies.
high-quality insulating buildings and cold stores, increased
interest in energy efficient drying methods. The nuclear
industry also has an interest in the assessment of heat
dissipation in hypothetical accidents and in the effective
insulation ofa nuclear reactor. None ofus have examined the
convective flux of the mixed viscoelastic fluid, fully
developed in a permeable vertical flux through a porous fluid.
In the vicinity of the porous medium, the flow of
non-Newtonian liquids finds essential applications in
improved oil extraction, filtration. insulation systems and
development of composites, etc. Some of the studies [I] can
be mentioned here. The combined effects of viscosity changes
and convective cooling in an unstable nano-fluid circulation
via a permeable lube were studied by Kamiset et al. [2] later,
according to a Buongiorno method. In a vertical porous tube,
Singh [3] investigated thermal radiation with a viscous-elastic
sliding mixed MHO mixture. Idowu et al [4] studied the
dynamic stream of MHO in an oblique magnetic field
between the two infinite parallel flat surfaces. In a porously
saturated porous channel, Falade et al. [5] analyzed the MHO
oscillating present. Recently studied heat and mass transfers
in the non-Newtonian MHD fluid on the infinitely vertical
porous plate were made by Raghunat and Siva Prasad [6].
Saleh et al. [7], which focused on observations of reversal of
convective flows.

I. INTRODUCTION

Keywords:Viscoelasticfluid. porous medium, flow. vertical
channel,mixed convealon.

Abstract: We examined tile completely developed mixed
convectionflow of a visco-elasticfluid via aporous medium in a
verticalchannel with a permeable wall. The non-linear control
equationshave bee" resolvedusing tile conventionaldisturbing
methodfor tile speed and temperaturedomain. Graphswill be
used to detail tile effects on speed and temperature of tile
viscoelasticReynold number, tile cross flow parameter. tile
number of Grashof, and Prandtltemperature.
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AMixed Stream of Viscoelastic Liquid Through
a Porous Medium is Situated in a Vertical

Channel with Permeable Walls
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Aluminum combinations are profoundly impervious to consumption. Aluminum 2219 composite is a

compound containing age-solidifying copper. Aluminum 2219 composite is a higher quality combination utilized in

monetary supercritical establishments, for example. shuttle rockets and capacity tanks. The aluminum compound

The effects of the drilling parameters on the surface roughness and the error of roundness were examined

in the drilling of the AI606 I alloy with HSS twist drills. Taguchi Grey's analyzes of the experimental outcomes

recorded [I]. The effect of multiple process variables on material removal rate and surface roughness on AI-TiBr,

A16082,mild steel material on radial drilling is investigated using Grey relational analysis [2,3,8]. The effect on the

drilling machine on glass fiber reinforced polymer as work surface of speed, point angle and feed on surface

roughness and separation component [4]. solving the multi-response optimization problem in CNC end milling by

taguchi method [5,9, 10]. Taguchi methods are frequently used in the experiment layout and interpretation of test

data for optimization production parameters. [6,7].

DRILLING can be defined as a process where a multi-point tool is used to remove materials, which are

objectionable to the development of such a desired hole. It concerns main Iy those methods used in the piece of work

to construct cylindrical holes. Hole have historically have been described as the most prominent machining process,

requiring specialized techniques to achieve the maximum cuuing parameters. In an industry the drilling machines

are commonly used in metal removal operations. Hence it is important to optimize output and profitability at about

the same time.

INTRODUCTION
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Heat and Mass Characteristics
of Magneto-Newtonian Fluid Through
Upright Porous Plate

P. Chandra Reddy, P. V. Sanjeeva Kumar, L. Rama Mohan Reddy
and M. C. Raju

Abstract An examination has performed to explain the flow characteristics of an
unsteady MHD Newtonian fluid past over a vertical porous plate with rotation under
the existence of heat and mass transfer. The governed expressions of the flow pattern
are solved by using finite difference scheme. The impact of diverse parameters on
the fluid velocity, temperature and species concentration is depicted in the form of
numerical results and graphical presentations. The obtained results are having the
close agreement with the existed literature results and promising the trueness of
the numerical method. The enrichment of rotation parameter causes to decline the
primary velocity of the fluid and also raises its secondary case velocity.

Keywords Rotating fluid · Thermal radiation · Chemical effect · Soret number
and Dufour effect

1 Introduction

Rotating flows along porous media has received extensive importance in the mod-
ern research on computational fluid dynamics. Tremendous treatises on this topic
with advantages in planetary sciences and geophysics have been published before
the year 1950 onwards. The shared impact of heat transfer and mass transfer
is much inspired to analysts in dynamic applications especially in chemical and
manufacturing processes industries.

The theoretical concepts of revolving fluids were described by Greenspan [1].
Hydrodynamic resistivity and heat thrashing of revolving solids were established by
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ABSTRACT:  Brick is the former construction material, a 

standard-sized non load bearing building component. The ancient 

bricks manufactured by clay, earth or mud. By 2007 the new 

‘fly-ash’ brick made up of cement and flyash which is reliable, 

weather & acid resistant. The cement is a hugely used building 

material and liberates CO2 leading to pollution. To minimize 

pollution and a step to advancement in sustainable development.  

The current research results to geo polymer brick, where the 

cement is replaced with GGBS, silica fume and Kadapa slab dust. 

For bonding, polymers were used with limited water content. 

Hence produced brick is a hybrid geo polymer brick with multi 

material combination. Fly ash 75%- GGBS 25% as a base 

material. GGBS is partially replaced with silica fume and Kadapa 

slab dust by 2 to 5%. Evaluated through compressive strength 

results in which we found three optimum proportions such as FA 

75%-GGBS22%-SF3% & 75% FA-22% GGBS -3% KSP. 

Index Terms: Flyash (FA), Ground granulated blast furnace 

slag (GGBS), Silica fume (SF) 

I. INTRODUCTION 

  A brick is a building material, used to construct walls, 

pavements and other elements. Traditionally, A brick is 

composition of clayey soil, fine aggregate, and lime(calcium 

carbonate). Bricks are classified in to various types based on 

geometry and composition of materials which vary with 

region. Initially in 7000 BC sun-dried mud bricks were 

introduced, later kiln-dried clay bricks are introduced which 

are more weather-resistant. 

Dr. Bhanumathidas and Kalidas in 1991 has developed and 

got petent on Flyash, Lime &Gypsum for achieving high early 

strength due to the conversion of  calcium aluminates into 

calcium alumino sulphates. Leads to reduction in cost by 

20%. Even though in the present scenario, a well known fact 

that cement is universal constructional material made of clay 

& lime stone a naural resource, because of its continuous 

usage soon they may exhaust. In order to protect the natural 

resource and to reduce pollution as an alternate material for 

sustainable development Geo-polymers-NACL & NAOH is 

introduced as a binding material. The materials flyash, kadapa 

slab dust & GGBS are used in the manufacture  
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II. LITERATURE REVIEW 

Hardjito and Rangan studied fly ash based Geo-polymer 

Concrete. The material used are fly ash-class F acquired from 

Thermal power station.  Fly ash contains calcium by 2 percent 

by mass. They observed the compressive strength data and 

concluded that fly ash based geo-polymer concrete has good  

strength, fit for structural application. Davidovit’s  the poly 

condensation of geo-polymer occurs at lower temperatures 

less than 100°C and the chemical reaction involved in their 

formation. Hardjito et al. concluded water to geo-polymer 

solids ratio has considerable effect on compressive strength of 

geo-polymer concrete, where as Fongjan and Ludger 

observed that potential properties of geo-polymeric mortar 

has many key factors like, physical properties, oxide-mole 

ratios, curing conditions and morphologies of solid materials,. 

Rangan et al. concluded that fly ash geo-polymer concrete 

has magnificiant resistance to durability properties like creep, 

shrinkage and chemical attacks. Hardjito et al. found that 

effects of the concoction time and the strength gaining time. 

Sumajouw et al. studied the mechanical properties of 

geo-polymer concrete columns and beams. Barbosa et al.  

observed the effect of the oxides molar composition and 

polymerization process- water content. van Jaarsveld et al. 

studied that the properties of geopolymer is affected by water 

content. Ranganath and Mohammed analysed the effect of 

materials, water content, polymer proprtioning, and the time 

interval of accelerated curing on the properties of 

geo-polymer concrete, whereas Mustafa Al Bakri et al. and 

Jamkar et al. analysed the fineness of fly ash leads to  

increase in workability and compressive strength 

Chindaprasirt et al (2007) found that, to produce a higher 

strength geo-polymer the optimum sodium silicate to sodium 

hydroxide ratio was in range of 0.67 to 1.00. Alternatively, the 

concentration of NaOH between 10M and 20M give small 

effect on the strength 

III. ENGINEERING SIGNIFICANCE 

Portland cement emits carbon dioxide majorly leads to global 

warming. Among the greenhouse gases; carbon dioxide 

contributes about 65% of global warming also to secure the 

natural resources. Numerous researches are undergoing to 

decrease Portland cement utility in bricks and concrete. Leads 

to utilization of sustainable mineral admixtures like 

granulated blast furnace slag , fly ash, rice-husk ash, silica 

fume and Kadapa slab dust, resulting different binders 

alternative to Portland cement.  
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