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,nJ'1fJffi1u111tmiJt11.,u1<11nm,n1f1t1tf11Jltrlil T11n1Rdoutf1wnf1811IU'J~~ )1/i)flf]"'::1fJ/ilt/11J1(Jf ltl'M11J 
J'lilllfJ.,tuo1n1fllntj/iJUl'flJR1Jltlni1RfJ1Jlun::111 J'lilllfliJllJ~ HRf//iJ'n1tJT11nnu11nwn17::<J1nn11n1::nwo11JJf/!JtJ 

l'W'1::fltif'1JVotn101Riln1Wif1J1J1 IOW(JJ(J/1ntwiflJIJ1 u1d(61nvo.,F1111J'Wf1~ lfl111!1jli<Jr1011it1"··· 

R1i11'11119it11Jlzittit11ilU/llf/lJ lzittJ111::uiJlf1mJt11 Uli!'111/ff1lJIU'Jlff1tJHRff 11111nUIJ::U1t»111'}nfllJUfl111U1 

Fi111th::TtJtJUfft1oy1uR11u1111tlff tf.,im otf i111n11uqvli'u,uu1i111W1tlti11111n11JV011fn11 ui1iiili1T11nR11v:: 
flt11Jm7n::lin::1111::u111lw1Uli10"n<1::RliJUf)tJ(lf)tJ/il"lt1 l!'l71::171fJrjuufl771J'WfJH PIJJVf)rn.Jl7itJ11umf U/il::Vfll» 

>1nF1ui1F1111JffV V111lf1tllFIW" ,,. 
~~1111P!i11~ 

ldlil~~ 

'"'"fl*°"' ~tr ti 



ff'ftfi,nu,;,,rrm,111117Jfwinulnv 

Lu'Vl~1unu'Vliuu1uJ1 

~ « Yll)1:lll1ftiJ 'N.PI. ID<f<io.'. fl1tYlTlll'W,llll1U"i1llm.JilmiMJl1111LiitJlJll"ll\J'll:LYIPl1YltJllil!:n1'~1vl~1 

....... l'J1 tJ r. ii 111 u. "llthi:L YI Pl 1 YI tJ ( fl Li111U1 Lil iiw,i: LlitJ1 fiw'lttl1Ylilll L~ im,i: L ~10 tj~ Lil Oil tu, t ,n, IIYl'lll Fl'l!lll 
~ 

~11!lil~fl-nl bo t'.J lw1iio utU'MR71lmJWel\nJ1" tll 'Moti'l::tjll!l1fl1'lti1~1flfflUH n111'1tif1 

a, tJ r. ii 11111"\l\J 11:1 YI Pl 1 YI tJ li;i tJi'.i 'N 11 !l1 n, Pl 111'i rhmi fluo1iuu'11 !lll flllU 111'i !l Bi 111 ~i1n1"l 1 'llw1 l'l1 tJ r. ii III 
II "Ill.hi: L YI Pl 1 YI tJ 1111 l:\l11: 61Ufltll t:n11lJn11\j olUO L ~ !l ill tl1UUtJl 1111 L iifJll II "\lthi: L YI Pl 1 YltJ U. ii 1:fltll L~ll ~1 iiin1ni!l 

!) ~Ill ~i, n,,1ww, l'l1fJ r. ii 11111~,1: LYI Pl 1 YI fJ L ilu'hit11n, tum, Lill1U1 r;\'I) n .i11 Bil fJ1ll11ll ii 1'l1ili r;\' llil 

,., 



ff'ftfi,nu,;,,rrm,111117Jfwinulnv 

Lu'Vl~1unu'Vliuu1uJ1 

~ « Yll)1:lll1ftiJ 'N.PI. ID<f<io.'. fl1tYlTlll'W,llll1U"i1llm.JilmiMJl1111LiitJlJll"ll\J'll:LYIPl1YltJllil!:n1'~1vl~1 

....... l'J1 tJ r. ii 111 u. "llthi:L YI Pl 1 YI tJ ( fl Li111U1 Lil iiw,i: LlitJ1 fiw'lttl1Ylilll L~ im,i: L ~10 tj~ Lil Oil tu, t ,n, IIYl'lll Fl'l!lll 
~ 

~11!lil~fl-nl bo t'.J lw1iio utU'MR71lmJWel\nJ1" tll 'Moti'l::tjll!l1fl1'lti1~1flfflUH n111'1tif1 

a, tJ r. ii 11111"\l\J 11:1 YI Pl 1 YI tJ li;i tJi'.i 'N 11 !l1 n, Pl 111'i rhmi fluo1iuu'11 !lll flllU 111'i !l Bi 111 ~i1n1"l 1 'llw1 l'l1 tJ r. ii III 
II "Ill.hi: L YI Pl 1 YI tJ 1111 l:\l11: 61Ufltll t:n11lJn11\j olUO L ~ !l ill tl1UUtJl 1111 L iifJll II "\lthi: L YI Pl 1 YltJ U. ii 1:fltll L~ll ~1 iiin1ni!l 

!) ~Ill ~i, n,,1ww, l'l1fJ r. ii 11111~,1: LYI Pl 1 YI fJ L ilu'hit11n, tum, Lill1U1 r;\'I) n .i11 Bil fJ1ll11ll ii 1'l1ili r;\' llil 

,., 





.. ..... 
\ 



,, 
W'f Z'U1'VI lll1J Lft~W'f ~L ~1iltjt1,TI'U L fl'i\ln1'3,r fjj'i.11 LL 11li'i\3U1 

Ill iii !J fl, Z l:J :: L 1 iii 1 b o i]yf W iti.J 1VI iilll Lili 'IW it: L ( 1 !J tj \1' 1vi,11 fl i!lll iii 11tf iii uuii W 'I t:!Jll f'i VI ,111.l!) uiiw,:: 11 ti n, CU l:J ii 'i'L.11UU n,, 

u iii:: fl"IBU fl i!ll n1i,;' 111Ju11i'i BU'! nu tJUll I 111 u "'1un1i,;' aJU1 u 1,1ii1 ll'Ll, l mil n1'ffl11l ili,un ,, Lmi 111"1 lfl"llln1'ffl11l ili1uw ii' 1111,u , ii, i!uwu 

l flill n,, l r;i !f L ovn:: Iflill n1i,;' 111Ju1 u. 1,1 iii ll'Ll 1 'Ll'u L iluil ! n'Lll!1u1u u ,111 w, ::u1vi iilll Lfl 'i w,:: 1 ( 1 B tj~ 1,i,11 iiluw, =~ l:J u .i m"lll L ti 1:J1t11 !\! 

1 ~ B 11\11 u 1 n L iluiii 11'111 Bth 111, ff 1111 u 1 flill n i,w 111Ju1 u 1,1 iii 11\11 if 'Ll'u Pi' ll u ,h ~ u u ,n ff I il un, 'I~, 1 ilun,'ll! fllU ~1 u rl'ui's,.i, iii lr;i 1:Ji::il' fl, ::111 

1iil1Tti 1 t Burl'u111uw NJU1tJ Blli'5u1o1 fl ll t uu,::1iliuO wiil ,nn11'1111'! 1\1 t1u ilut111uu'VI 1ili 1iilu1J fl11ll L"ulfl!!iilil.li 1 1fi fil'i1nn1,il 

w i::B ll fl1ili,i,11111u iii 1t1 fl11ll i1::1li t1 fili ou flEJu u.iil t 1 ~ u,ii11111u'i1n l flill n1, 

tl'Ll1 lil LR n DUL wn1,tl1t1 I iilM !lll111ltJlllli'SU1 ii li11 ti 

Mil' ll'i1nw,::U1VI ol1Jlfl'iW1t L (1ntj~1 Lolfl "l'1 tf u Fl., !lll11tf titl W.l'I. IDG'.d«'. 

w,:: Bil Rlili 11di'l, n liiu 1 u Rn111 lli m'iu,:: L VI l'l '11111 tJBi u. w II lfl !ffl"lll 11.l ~ w 1 u 1 '!w 

ili1un1i1.lnfl,BllU.iil::no1,1u1t1uY1uii11t11~P11n,,11~V1"lllilln111ulli1~u1,11l'11<i10\'l,11 

t, L i'l ni,ill n111 Uilt: Lil Alililiml"lt: L ,i P11VI t1 u.i1 wit:!lll Rlili Liil~'IW"lt:"11'1l ", L ilu L;; B 

LEWTn!l!J"l ti Uil'I'! nti lltl L fl !lll"l1Uilll "ULM llj u Mllil !\Im Lil ~<i '1 1 u ,nu4'M III Pl11l'1 

li'11.l"lt: I VI l'I I ;i !) 1111i tlll\,11 ti !l L Y1 lij 'i, ll ri BU lij:: 1 ilu 1 Iii i1w,::,1t1 n ,cu l:J ii 'it utl 1 ll u "l n 

tJllllW"lt:Bllfitl'11bliltw,11n1,w,::"11t1A1i1o1t1 

n,,;!w, ::uiVI ill! L flqwi:: 1 (1e~ 1iil fl<iwi::,1t1A1 1 ilu~E u tJ,w,::i1t151u 1 tJ 

1111u(M r;i lli11l'1 'Lfu mJ Bll'l1tl11l l'I illn tJVI ~ tJ,i lim I fl 1:Jn iil1111i1 wit:Bll RYi,u 1tJ iR11 BBvlfl fl Lin'] 1i:iBV1"lll ij LI 11tJ"lt:ti1tJUiBU'1 fltl,::mi 
oiJ1111,~1111u w,::,1t1nicilt1 fiq tutl1111 :;11 LI ,nif wi::1J11fi1ulili,ii11iluw,~1:J tu1~1Jll l1,1qj!P11J1ni!n L1l1iV1111uo11i1 P1i11, f111,1Uih~a11 ti 

Ylit Bil fl'n";\ltl 1 t1 wit Bil fi ~<it'Vli 11tl 1 t1 Llil:: t ui::1,11111if lil '1'1 '1 1 tJ I ii tlll"l1'11!J"'I'! n fl { ll tl'11V1illU 1ml1t1111utJ Bil A1,! n fl tu:: n,1ri NJU1 n,, 

lflil!Sfi'I LI.iii ::ill F'l ll u Mlltl1 iiM'!!l 1unw IIW'1 1 tJ li11 ti'! n fli' ll fl llml1 !f ll1'Llil fl,, !f '] nu I w lilt.11\j n,, 1buw,:: Bil I'll tJt u 1111 R1 ti fl ll lli !Jl,111 "11 

1 ;t1 nml1 t11l1'Llif i1 A1i!n11,u11 t11::n,1uni,iii 1fl'l11;; atJ1:: iil1'Llll1'Ll lfl"lll n11tl'u L ij n11u1 qi nw"lt"l1tJin i ( ntJ"l .) 



l un1'l'l'l 'lll "1uif u 'l'f 'ltUl'l'I Ru 1ili,n,1 t 1 { 1 a tj~1'1'1'llliii iltJ !l ll'l'f"l t !lll ,i 1 !l ll 'l'l'l ll'l'I !l lilW"l t L u,i1 'l'l'lll iln1:11 

lliltR!JUCl1ll"110tl11U1U Pl'l1"1ill!JUIIUU~ 1'ltJn1~1 ... ir,;l11,a111 11~1~\l'l'l'lll~lil!l!JOlllltlUllllJU\llU ;i1nifu 

;i::Y11111itm 1 ~,,..,r,;I~ 1fitJ1ti !lllll1 ~ 1~ a 1ilui1 i11u11arh Lfl'lll n,-m 111Ju11\!li1if u 11>l ~ll'l'l'lll 111' Iii ~u'!'f1::,1'11,i1 

Ml~ MI "1 'il ::fl !l tJ Cl1ltJ'll tJ\llU11 1 l'l'lll n1~ PIIU 1vl'iltYl'l 1)'111tf 14 wl fl 'lll n1,;I P1'lll nui'su1 ll ... '5a bi mi'!1Ulll'l11 

"1tYl"lll 1~ttll111,i11~a" 1~n., fi"Wl1'1i'aunu 11,i1,nn 1 \'.Ju1~au l ... cy ... '5a 1\'.Jull'l'lll n1,~;; all ltl 1iiu1tlu<i1u1u111n 

'l'f 'l::!lll R"1ZYl11l limn~ MI, 1 tJ u11UaPiaisuu1 1 ,,,,::.i~ 11,i &t ll'l'lll n1,~" 1lltf 1rfu 1'ltJ n 1ili'i1 'l'f'l::!lll RYJil),!113,u 

tJ !l ll'l'f 'l::!J\l ,i i!jU1 ii n'Vi1 ll1UtJ !llli!jU1 ii lllli'l'f 'lt'l1tl n 1 oi tJ 1i'l l>l 1U01~ PIIU1 L ... li'lif Ulll l't.f ll iit ... ty1111tu I~ !l tJ '1 

a1, 1 \'.Ju tP1111n1,vl 1RUaisu111 11i1 biii 1'11111 R1MU1 fill a1'il iii lil'l1nisu 111 Vil 11l'l'fi au a tl11l 1tlu lMll n11tJln'l'f,rll 

~11 ... 1 lilU P111'1io,,m1t1 fill 1ili' 111uai'su1111 tJR1lltl 11~1 Yii1 Vil 1iliin1,6i11 Oun11 llil'l witUll'I Ru I tl,Yl, t 1 ~1a ~~1 
~llYl"llliu1i1t1ulP1i11n1,.tiU'l'f'l::allR 

' ' ~t111•"!~if!'!lf ,,, •• ·1'111~~ 
91~Ln 9,"idtdlli~Wd 

• 
~cmw#11t rfi\,i tJ'n!IJIIIIU 

.trliUfi ~~t5:n!fi~,10i11 n,;~'l!~lt 
.,..,.,P!il~lltlli1Jm. ~·-~ 
.. ~~~~ .cdai~t4~ 
~-'! f.-,a ,.i1;t11Ml1 ~ -.«")Mil· 1,~~ 
:6il!M~1 · -.,., 



U!ln•nmf W1Z\11YIRULol'il'i,::L~!J~1g\lYl1\li::"l'~::!J\l~L!J\li1 tA,11n1'ffilllJ'lflllhll'] Pl1JM1::11tllii1~ 

!A'v11MthOun11ltJu.tl1111,uve111'su1.i u.P110un1,t11111~utle11i111 1~~fl'llln11P11~,::,1tilii1,,h11'] L'lliiitl' 

t tT 111ut11 nw, t11tlYl'ffitJ ol 1uw,:: !lll fl r,i eu1~11il n ,,~ i;uf 111J .iiliitr tiw' 11t1u1tf u 1 ~ et!1 !I u.ri' i1 (U'll1 lli 111 '1 1 ile 11 t1, n 
10u;ljnui11iiuvv11,1tin1,ifuli)u1iiu11utJ,~1w t!11t1::'lluliltutJR1tJu 1i'.lof5uiilfi1ttT>i111tun1-ni1111ulli111') 

IJ ;ill~ ll'il:\'!T1Ultl1tJ L\lR !) ili1 !J n,, t i.ltlu LiiU 1 lhi11l1U ri!JU 

\1 il' nn1'lYl'lll\11UtJ !l llW'l::U1YI 11u L~'il'i'l:: 1 (1 !l tj"1lfu11 ::Yl'lll ileml,il I Ou.(1 K tU 1111 A'ile L ~ !lll llh u. ml11'lliv 

!ll'ltJ!lllfl\ml\11\l ffl'lWlll\11UtJ!l\lW1t!l\l~LtJi!JU1~m.JLi!llil\10~Li!ll!ln10\lmJ!Au U.llitnli!lli~t'!lLfl~VllWli 

tJiu, 'If flu;lj 1'iv II Lfl~!l II w liv1111 Ou q1 u.lli ~ '"1J11'W111iv m nil 11:: t i.l 1if !J1'!l 1!l1,lio 1! !l1tJ11 'it\ltj fl'lli v ii'11vth11 l, 
L Oun1-ni1111uili1vml,;j wi::!l" fl'i ::Yl'lll ;i:: 1il !l ~ 1i1Ju L~1J11ii' tf 11,!1 t i.l ;11u1it1 lii1 L ww,::,1t1 nit'il!l ii'I ~iun1'ffl IIIJ'lfl 

liliotl11l'l1U'h1 



ll11,1fu {w,11 nm IW1 u"' ,hnh ITT fol'cyi ~ n111 YI~, r:J1!1 N ~ 91 u \tilth:: I YI fl 1.,, !I ( nYI N.) nTv n, ol 1111!11l1Ufl11J 

W"I ::Titl A1i U~W"I ::tJ1YI 611.J I ~'il'l"lt:1 ~1!) tjwnt'u f'Jt\11 mf ti '11 ~n1ilt1 !) ~ Ill ~i1011m, 1 vn:i, r:J1 !IN ii 91 u \tilth:: I YI P11YI !I 

n .i11 i 1 "n1tt11n tau, tiriw1:: r4' 1 o rf lT,n111fi fl 11u1ouf, :f 011, ;f ou n111 R n1:111 "Jo tJ, ;f ouu 11 uu o ti 111 H n111fi 

l'11tM1::1u,ntn,lnR no m111h011fitJt11::TmnJ!iotJth::t11tJUt11,lnt1T11t111uri01J ""i$J n11.if-1111douutliR::1d01J 
9t1'Mti1ilt111n11,lot11::Tmnturi(li!lmh,mi$J utlit1'11,lo!l1::Tvtn!ii111n1:1111n1 V1"JIJ1 ino,Ron11i/011nutlm1u 

iinl,t1 TR111n1"1J'l1::11rtimITTt1lfl"lt1n11d11!frilll,tlff1::tn1ilvo111'11::v1n.iu1tirim::1~oym ,tiu lm11n11 

,dmn'hffnvnmid 611,uuTmurrmfM::Tmnt,:fo11m1ifwn!JlhmulliiothtJrl111riu fitJUJJ"l::Wmn,mnv,dOWJiJwR 

ni 1 f.l Rli1:: r tirt!ldu 'I 911nt1 fl1n 1"1:: r Iii 1'ui1u1 nu 1 tJJJ»1 Pl161 I dotJ "11 n' Ou' dou91,li, () t/1 lJ' ti,, iu919li1 n 11>f 11J1 

IUIJ9'JIJ11J1f1n 

do, 





11Dn>11nf1' f11n11Rf,l1tdD11UPii/tflfi, 1'11::V1>1RUtl91'11tt4'1Dglf,9tn1llf»F111UR1iftJltf'Ut;Dl7n11111tltl11V111 >11l7ri1'tJ'U11 

lDIMll7utl1:!U1nJl'ffD<htJfi111DUUnllt111V111Dthl7t0utf11U 1l1tt11tMT9tPiDl,u wDfi11£Juw11111t1fi1'11Dl11'11::t/1>1RUll'ffl1tl~1Dyif', 
nt1Durf1ffl1U!'/11111t1111tlll7RtJnflr}Dtf1l7 trfu n,11111l716Dlll1,Knt1Rind innlibt,l111t1n111£Juf 11nl1 t6D1,on 900 ilnD,tJflllflll 

1JllA'Rfll7 1!'11111w/emffuF111lzillDUti,llDDn uPitifD10ul'l111mfimDlll'l1wm11u1l'm11114',Drf!m{n1llrllir,ilunl111111Ttltfl1vDllTF11lln,1 
r; n Flu 7il7, fiD u 1111w 1111D llw1111,t1 fi,'r lzi u,;, ow, 1111D l7, d D111n,ifu , 1 Dll 11111 1l111t1,t111t1,, l n ll If D, ,r ll!'l1::t1,1Dv Dl71'11t D l7 Rtdutf'u 

t'itJn1, i,ll!'l1::V11iJR7U11(111idllUt~Dl7f UtJl(fflf uwRl7lian11t~tJ, .•.. 

tJl!!IDBD11U,t~DllmJri,1iiv1t1Dl1t6D11fl71f1Uusffllm!hlu111111nP1lnll tHumh111nl'f lnuif[1lll111JUSffllrlil.r111RWUR11T1l1lrli!,R1u1RU 

ltmuuR11unRu10u,f D1ws11 l11n,1u§,,lrli/1 lif DRfiiRl7R11:riffJ11,u6Dnv,l!Wli11F1, !f1Rt1l6v,,1!l6Dn,uthift£J11,d'Dw1§11uiffll'l'lih 
mu~1 uPilwrhlfffllWl'IDl(J A'Dlllil'ul'l'l,Ou,v,,., r;nfu lifDfm1:mvu{J/~n,1lrli/1tTudturJ !'I.Pl. ID4'oo 7111riDlu,!i11n11lrlil,t!,tJus116u 

tt . 

dill 



.t§nPaus1,u1LnDNfiJJllilfllLJ!,J.llflt.m..Lu 

Ull>J[RUfl~l!JflGfJl::UMI fll/JllltClpnGfJIJ6LJU-fdRJtlCIGJlftJJI 

t.Ut.14RUl::tJn 'Jf'J::tl!Jl,lUUutJILnL.UtJJ:..LrtLNJ6IILSUl,/UJrlltCl,u. 

::LMt11RE!1J rtJ:..J:..UJ:..14RUl::l!nf,([Clfj4J}l jlCIN::t{IUflfJ1flGfJ1fl!JI 

J;MfJ1L,c$!Jfll,IUU.f4n lltflQE!l!JICl~l!l,l{Jfinap, IUltt::J:..(lflCILMClf6 

CIGJft1.RE!IJj4[CIIJlt)1CIRjlGML,l!JUU{I l§nlffe<[RLfltlUULl>j4[RU 

IUlnL01,!f1.!J1Clf' JJ'l;@llftlUltt::J:..{lflMJ)llflPlftl fl!J,9JlftfllJ{JIUlt, 

fl[RUfli!1L.fl'11Jj Lf.MM4JIJ.Ql1USJ&.Ll,/lrt!JRMJ b~ILJJtll1"!Jlflt, 

MfJICII.J,l>IUUtJJIM&f6Nl rtLl4!Jl.['1LfilJf'n!J Otli CIJJIILMLNHU9 

ntn1,1 ill flf f H" L}l>IJ:..LUfl!J 1 l,l E!J !i:: LJ:..M1 fl l /"!}I/fl fl/,/ R l N HClfi 

lJ Otli Ll1llfl!Jljlfljlf1Jfll ;Q R,PIUl1E!Jld!JCl{t UNJUl,llfWULl!PflW 

E!JMf6"l flH[Ulblft~E!JlflflUlrtfllfll.lJflI)llfJl{l[::t,L,lflLrtULrt 

ftLlJL.ll!J 11,flll!lllflJULrtCl9CIL_Qfll1,11Clf' ULfl!IL§rlJI-ClfJJilULtt::J:..{I 

flU[fli!lll(}lldfiGJ11 fLNNIJMIJf'ULn tll6 IULtt::J:..fltJtWfLNSIJE!Jfli!I 

::snRU[flIJINRPfllUNnLt.14,{lflJ'::ruanz"P J,,LSSIJE!JflLJ O;Q 

TU Lrt::t.{I Cl L} Ill G,U &.LU fl JR L,I, i l L ,I,/ !JL ,lfl;V fl{J 1:: J:..{lfl ,!I rt~ I fll114 fl J 
L/:'f"IJ:..LU::enuRU1tLUCljJ,WlJ::lfl!:'1f&MfJ'"!J'Sl,l(Jiinop1 

...... jJCll1::l,.1,((11111JJRUCl(Jl,.l,/!,LUn}I iLfl.1f6Lt1ll::fl::tu '!,fl 

nu1wu,::'flllllffe<l14f11MfJ'"amuLMIJ"--t·fllun1i,1,La"r; a "" 
J 1 Lit p llLt.fltJJ:..1,/ CI.C.Ul,tl Pa L;, ::.c.1,1 "!!' ttN uLn::.c.MflJ':: ru an l "P 

~SllflJR91Glflli!N/6fl'Hl::1,nun::sn au1wu1::r.{lflzi;hf6,lrJH]ft 

nap I fl!J I Cl {J fJ fl,li fl IJ p I L,lftJ!I aµa,H/1 M{Jfma {JI (IL} 1>111,Ul.l U!J 

C<JllU/J#IUIUIM(10nofJ1 

fllll/tU/4:'l'lWI 

RU!fU.JIIl-'9WLIUll~i.u.LUIIJlffLll!J::l.l,I 



._., .., .r., 
LL U1W'1Z'31t1'!11'A1Un1"iWI\JJU1 L~\.1~13U1 U ~:: LtlBU 

'r'l iil!l101 Pl !Iii tntru iJU611UU~ 0 i'i11fill1L U1'r'l"l::"J1tJJii1~if1UOTIWMl1 LLMfi"'11 Uiil::Lfl!lUtJtlllYi"J::l.J1YI (q1J Lti"l 

w1::L~11Jtjm11 "W1tll1JR>111J1~[Fr11Jn?1W/IJJ1J1'l?nnn,Ri'l'I 1dt1U1?'1,1£]-»f,t11::,nl'I n11JfT.m1WilqJmi?lfry 
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lll'IJ§t7VT}fl >i1UIRIJIR11UWIJ11 ,t,ulti11R1 ID fJ omn111mJ17!FIUlti,19riDU~IJlti,1tfn1,fit111 ,fiouifiilu1!1atl11J 

iiitun11ltit11::T11vl11u.rn1Jcui:Hmm11qtf1::su11· 





lil,.O'i.i,al 11o1\li'Jw1o1 m,un1,G(liln1,l"'qj uWll u113•.nntlTt1111§vu <11rrlil (mnt1u) 1;i1!11lfl11u 
th:rnt1l'llulfl11ln1-m1::,1t1~~1tlur'iui1 

•n1lR1iflon1Rllif,v1lt1,ift111t111TR11Jn11vo11w,~1nR111~'lw1::14'1oeflf'1vo111,1 TP1t11ow1::TR111n1, 

dmw1::ot1RRmlS1111RP11 111'1::llif1-tfuw,::tl'Jrn111m,ovo1Jl'11::1i1oef1n111n w1::011Rn,un,11fi611t1w1::1111111 

trnlnR111nl111'5011rJ(JfU1,h117 TP1t11ow1::,;011wt1'1111111 ,w11::o::tfim1::1i1oylf'1vo11,1w111fJTR111n1mR1t17 
TR111n1'1i1n11~,i,.,,11 TR111n11i11fqm1111Jt1riw1nlfR111lJuTR111n1,u§,i1on1110R ff11w1::14'1oylf'1n111>i1111 

/i,ullif] 1a~a ot11~01v1,t1tl'JP1?13P1i,61ut1riD11u§fllihl111u§1101ltinP1UJ1111huu fJl1WDui11,/Fiot1,f11 1w11:: 

18'1111061'7fl1UWlJ iJfo19itJtJntmR7!hmJ IW11::i1iJforiD111T1ld111::f'hR11llllhuu IIDVll17tJn1§nLfl,t111::tf1 ]tJt,t 

MTBE (Methyl Tertiary Butyl Ether) 61Jlo11lt160V1nl!io1111on wom,9itJtJ11mm11on111061611lduJ111 MTBE lA' 
ntl17fl/)i111R11n.r,iit111nu 1w11::o::JlL1J/jj,uP/URD::l'1i,11'1::lo11ltllJ11(/1d11f1,11u§,i]knt1Tlltl1::1nP1 .... 

ifl1iJn7110'111JDRVDIJl'l1ll14'1DYITT 1'i1J1J1/,,ullif] lo~d uli1u1J3t110ut111ilianmn7 fllJIUUldoiJ la(l(((( 

,uul11111 PID!lifu,f,, tJ,in. UfU:tJ111'11ni111nurJ11omuoRmu§,i1u11uff 11Tt1EJOR<i,mJ1t1 117tt11J1'HR1t1fJUR1 

111Dllif lf1MfJt111 t1111,;wl11ToH1t1R w1::14'1otf1nn111fiTR111n11l11ioH1t1R11mmt1fJ ,~1n1w1::01JRrh1111011 

1~11n1,tml1ulltl1.fw'if/'1B ,io111iin11Rf111i1111J1uluioi1f1RT11n111~,i111P11 if'lrilui1111111Jl11ioH1f111flmotf 
6/11J11rJU§1111huufliifjrut11!'/RDIIV711H1J1n ff11,uu1nRiuT11Dfln111TR11Jn1,ll1uw,::011R"t -rr1rr1{u11, UR::fud 

ff!lm1!111nRT11T11S1ut11luwi'HR,t1n111t11D11l11toH1f1RtpJtJIIJ!1n{u• 



Vf'l::"l1t11;i1it1 ll\lW"lnJ1YI iltJ 1iii<1w 1:: 1 ~1ll y«, 1 ilu 11 u1Y11\l t M \lf~1 R 14 a:: Ill ntlu Iii, 1 wn1-m i,w1w i\'\l \l ,u 

1i4!ltl v1,m1"l t t I fill I wihnl ,n,w 1 i.i I ilu 1 tl l~u 1il~1M1ti l 11v 1\lVf 1 ::ll Ul\l ~\l lllY11\lllil 14R ::1 u lll ~ Ltl ii 

~£1t'11\l£1~ 

1mi1Ull ilil1SJ1"l cir-1!h11 iii' ,nn;iti..., a1tm0i;i I till illl v 11'uil1tl ~ .r\l I tl o1 ij lo111 '1 R '1 ;j!j 14,!,1 ::tlil i;iiJ 11u1 l lltJ 

t un1-m i,w114o1::if ll Air ll I ii ti 14111 n e!'l\l rru 1tl 1'1111 P1"l1'l1"ltl v1"l.tflv11 '1 o1tl 11-r II t t ~iill\J o1i1 

"t/1::11,w tl iJn'EJurl!sv1N'l::iiult1u,t11~EJ111EJn,uEJN Rw::n1111n,11ift1uu11r11i111,11uu7w1::1,t1Pi,1 

1ii1,uun11iift11rltnM111n,HU91ltiTun,'illNfllloY/7UfJ(il 61Jth:!l'Ylf'llnt116ofJtJU(il:mlJR?tl:!Uffl1,0uutrn ... 

" 





RviinNot1vi1flflFnfli11i1'1~1u,11§111on1uo.illf Pio 611~1,nn,u 6t1T,t/un1111§11tl11Hi1 11R1LJllf 

U'l'lt1ni1:iud1rltuNIJ li1R1Jl'lu1n ,w11zt.1enllfiiluum;iJR11J 11fJl&ri1fi'im1'i4't1i1n1iin1111§11lu1f1t1w1ciivl1 

11111'1::1iJuoti1t1l1 BuiiTon1nu1nff'l::1Mrlll11ot1Tli'tn1wdwmfi't1 ... 

d11JWViinvi1m&t11fEJ uriu11:nu JflEJ19JV1111u o-rfRTvn 1Mr!wt11::n11Jflih!i11111qt1u1n 11111111,RuT,i 

<Z lifJIJ nm11ul'IU1n URVfl'JflHIJUflt}f)~ iot1'i4't11Ru1iifu ... 

TuNH1jfJUJim,t11,iJuJi1t1,'ffl11WVfJ1ITT1J11n ,w11::irmi11omuEJ/il'l1mfnTwfl in(ua1rl1::tn1J18uil./1f 

tli,i1u'i4'tJ11ffJtJlffliltJTflriuwf;oJ,,i11iifltt1n1uEJflnEJt1DR 11ulrliit11'11uri11 ,rufiitnft,Hfl1tlffDy1ul'WI 71f/1U7'S(I 

IJ1um11omuo.illfiflol,J ,w11::iot1n11nt11ufivEJ1m1101lr· 

u.ili1th:: L VI Pl 1 VI tJ im Lii n n1, L ;\IJ 111, ill ::11', t uJ,iru L wflu t uiJ w. Pl. lD<l'.a« u. Iii Ii i !lll'11 L ti1 111, 1;!1J !l !l n L mt 

iiniK,fi!l MTBE lli!llJ1VI\J11i!l11Jl"ltl1l1L!'IV11U!lillJ1ttiu.,iu1111, MTBE 1111 iuifutuiJ YI.Pl. 11)1%1%0 Liluiultl 'I~ 

n1,un1ilnn1,1i>i1Jm1, MTBB tluri!ltli1~i;i1J.nhttuo1n1P11tluriu li;iu1tlil!Jl.11J1lti10V11t101u1mt uTmnuiun;h, 

U!ln'l1 n'l::~t1'\J ~ll U. 'l i;ia !llJ u.a 'l !l'llt/1 !! llitJ"l::LVI PIU"l::\l!l' i;i LilUPl"l11'i11l\J"l:: I Vlfl 1~ 1i'.JU~1U'll.llJ1n tl"l:: l~l.10 

i;t"l.!l'ljll"ltu 1liR'l11JL~i1 

"111::1n/11111iouiJ11U1WR't1u1uiJmlurJ1::u,ruurlfluRua11J111n t1ru::ff,11tluoonfiv11/ill'J1un11,n1,1,n 'bin 
t111 iiiJ Dflfl LJduRUa71J 191wnunml11t11Wtft1t11ULJllflilfl n111i11an1WflfllrlnflU'YIIJ MTBE iflflnflUml 

J,irutu,uu61.i ((cf Uf/:: '1(9 llf 90 ,r1o1,eu,r 1n1nuiot1Tt1wl'!11JDflr11::JJ1M'Uf/::l/EJIJR71Jm1Rll1 6im1Tlf 

1j 16t1,1 tJ llf '11nn111ntJJ11{Jf111'1'1611fJ Pl lrlfJ lilt! ll1JMIJ R 11JU11'! u,i thuo tJ 1 un,u n lfunun17 Tt11EJl'J 11JEJ fl)'} fl U l'JIJ 

MTBE '1::tf1t1 f 1f111Rfln11l11161 ltiHifuHifu, 'fl1VIJN11JU1nlliofJ 1n1nuii1 i1uH'{'lll1flUDrJ1ur11::1n/11Hif 11.iifu 

,qflM1i11JU1n ... 



• ·-. -=' 



I ( I 



"7nM1riii11m1U1J1rif1nv,t1m11Jrfti'1::m11M1URUn'hl,11,/1)11J {ui1u'1111111UURfllll)>rJIJl)frifri,A'11<1::1tlH 

FnHi,'1::ul11111Jmu1JRll,n,uRUfi11uifu§,u§1111,i1Jfu £1ur1,,,,l1J11n,,1Dn,u1JRtl1::u,t11utlHuRui1111,imu 

61Jmt1t1F11?UT1 rrnu§111uR::F1nul1J11nnln.i1nt11JIMf'ln i"91n1F11'5rhtri»h1Jy111mdlinD 1fiDlumHF111ui!ul'l'h 

u1nT11J111~ui11111Jn,u1JR1nHtlHT111111u m1Jii1u11Jt1'Hv1J1Jui11111m,u1JRlulii1111u<l1u1~il1J111ri 1jv,Rli1Rt1 

uDni1'1t!h1v1Kn no lmi1111 1Rul11i1uRK1Jnlut1,uqn1!1u nD1un1tuf11fiH1»11J11n1!1u ul1luiirltl"l'IR1t1 

1Rt111wo,v1u1lu111R1H li,i1m1olt1,Dnm1Jfrif,liu,mlfu11;fll. .. 

LJ'lytn.1tl1::1nl't lnt11Ru11Jn,u1JRunulh,Tu,uuflu 90 ,tiD1,6u,f Tuvt11~tl1::,nl'tdu1Jth1J1tiuuriBR 

Tri1!m1U1JflUfWlhw1uufluluff111rid~mnni.d'.. 

"7n7UifiiT11J1J,uu,vDD1jtJl•flln1::n1111q111Rmm1u1UHT11J1J'IUIIJn1uDR no UUIJ i111<1::mTJffiri111'1Jn,1ui,i 

llffi11t11w1t11fuR:: er-:, l1u§,i1 1111Jt11~111lt1ul'i1iJR:: ti §,u§,i1 f11u§Dfin n l1u§P11'1::1D1lt1l~ 

n11"1::d1J1JDn1J1'IW1i1v 1wnl!IJ11BRliufi,i 1'51J1'li1J1JU1J1Jfli1Jlt11uf11Julul'i11Jtl1::,nf'l61J1v1u £20. E25. E85. 

ElOO (R1Jld11m,u1JRUnulhw IDo, m<f. a.r. 900 1t11J116u,f fll1UR,HIJ) .• 

tl1::1nP1lnt1,1Juhh'l::Uf161fl E10 DU71J EIOO UFIUU7fJVntJUUi, mbJ111iD1J»1UDRn1JDDII «g.'.<1' l.1t1 

IW111191n «<1' 1t1Df16u,f lt11<Ju «g.'.<1' 1tJIJ116uiiJ ID11hDDnfin <1' 1tl!J116u,f wftnJufinttJDt:U1nlRV 

lfltJUl'i101ui1 n1w,11Wn11<Ju E100 lml!JIJ11J!Jmfl TwmR E100 fllV1V'IV ,v1,"ivnU1JflnllDDRFIW 

fl77JJl(f:,(Jul1f1rl q:g.'.(1' 1tl1J116u,f u,iufi «« 1t11J116ui,mr&181J IV11lJ/tJl7flllHulhll.vn <1' 1t11J116ui ffwii 

LJ(J/t,f1nt1m11t11J'IU wli1Rt1lfiH1fJufl71UR61fh.ani1 0111"1f1 EIOO 1fiHd!J 111UUDRnDDDS «<1' 1tl1Jf16JJ,f 

liw!JIJ:: WIDtJltifitJ q:g.'.(1' u:: ,wn::lo <1' 1t1D1,HuiuA'1JiJ 1::IJIJUVnlhDllnfbiiJUWIJIUiDlmJ" 



1u1eM~'lilil 
tuu W.l'I . 11:l<t<ti, wi::t11YIIUHili'IWi::L'i1D~~1'11illii 

w ,:: ,,v IA 1-f il t ,\' n D ll 131u 1buw,:: Ell fol A 1 Lil u n,,i -4' !I U. il ::'Ii 1111\11 

YI fl il Ell m'ffi1 ,i, Wth litlJ\l,~Yl~lJ1 t if rfu L fl~ Dll tJU Iii~ L ti il L w11:: 

i1t!11lL1il1iKllnii111l1WtJ11itlJ~lllil1fl ~111'1111'111110~1 LilUNil 

ti.lLn'd111,n1L~Dfli!lU 

~'l1UUil'l11l011ii,uyj1t:Dllfolil1Uqlll1ilfl1Uillll1UtD~Ltlil 

'l1nli1 ll'ufit1 tti u.~Tai1nMDll LA~ Dll~1,!nwi::,1t11' lllJ1 Nii III IA'1!1 

ni::t11un1iLtmilLEilLY1DnlLAtu (Ethyl Esterification) Lfl!I tif 

lDm\lEil'lltmEn~tutF1,llm"li11Um::Dlll'lil1U~lll"iilM1 ~lJl"l(l 

uil11111A'-ru11:: 9,000 illll'l 1111ttill1'1NilM'n1,iif1llLiii!llliiiDnilLt1Diu 

tlllY1lJ1Ull111Liluu!:iMNflPiEL0Ell~'l LvlD~1ml1!1PiE1tJ 

1111q~u~ illlJ1ia\i1 lJl tiftun11uii III lu Iv~ Lt1iluDn<i1n 

tJ1 litlJ 11~1 l'llil 11111'l11~ fl1 .\Rf\1 Dilt1111iiil 1 Wfititiil fl ~u n\i1 

lJ1 lill« Ltlull'u 

"lf,uumi'IJnBU11Jfdft[otfum IRtliilO.nf,wmJ 4'-ll /R7 

ffu1fi1o1JtJUMt:UlrlR11JJln1i1 (low-speed engine) lffo IDo if 
u,uff1 ffWfiifl)M70::l1 v(IJ::iftfr1,li.nf,Jiiannff6J11 1do11'i'ln 
1iJuo,J111"11i11tl Uii1::i!A11011rl1::J11(1J i> 1rlo11i1u,frrhifu,011 
Tu~ t11JJ711fiullf!J11JJ IJtiov.J7i1tl'11fiu,ro11Wlrit1111t/1 
Tt1lJ11JJtl'1li!t11111l11furJii111A'o11lrirJijnunuRvdu t/111m/11uon 
11i,1u111li!R lf11'111onRunuA'1u1'1111rJ1lu u,I <t-4' iJ u,il 
Q~l'l1J11n1'JJl1t1t111iti'ui,11uio11n111nw~111~JJJ111~1R 



~uiaf11,iW<i1nR -nF11f11111fu1t1ffu lfl:JfitF111t1dtJWJ1 

11tJnl11ifu usin1~im111n1fl'1::1uaan i11Ratl(jn1111:: 
ffth/11wtl1JtJani1ri::Tfiuiu1111::lt111(jnri111unu ,,.,r,:: 
i1iiuffU!hflN1fJffu 11u111BJh11i1ffufflt1'111J1::111u<1::tl(jn 
Jiuul11 if u!Jw au'f a, 1111'1 11'111!1T fl 111 n 1,ri ::ti (j n,au 'I 

unm::111e11uR11t1111 n111e111v111l:!11au 1v1ns1Ji1lt1 

11im::111N1u wfi'11111t11'1a11ia11~·-
111,jfi11iJu,i11i'la~i ulliri1nTR111n11>ftirltM114'ri 

,11,jrf1lffqP1va11u1u111 uu<1::lvl'l11::u1ru>i'unT11nfu 

llial1 F111u,f u,htl11l:Jiwa 1w-n::nT,::arjff n11>i',uu1 

111t1wurf11tj,h ffu1111ulriRo 111tjrf11u1tio1u1, ,i1lu 

UR::mnii4i1truN1JU°i1iYIJ111/.f!Jlw, ,da11rJ1rnmbJ,i1u81'1111 

uuli1v::lll'filli81i'Uf/fl11lJIR8tJtJ11J>i'utfli4' n1uanri::ll1 

,f'fi111i1JWUf/n11unuJiuut11ifu Q'1N1'11fl111Jflt1l:!t11JIJ 
''l'l'n ::'I ::iiu f)j'll1 I 1011 d" 1) 1) n ltl ,i 11111,:: In flt TH tJ uiw1:: 

tJ1::1nflffflfl111/111NU1 ltJ1tf8711ll(dfJ1:f!Jh/iltJtml1f1'1'1 

ulliN,Jrf1Mtia1'1111 uumJ1v::1dt111li· 



~ 

.nJU't.11 L{'::l>Lfl!I JJPLfll L!UJ!.lrtlt1t.Jn L!<jll/111 RL/tUL/U.lt:11f111lrlJIIUljl"l11 

tl(JIL~l>L/1Ult:{l§UJll8F1N(J1JJ1.f!IKICll1f<IL{.il/1/t/t/1 f:!nltlJfl(tJJJU.1 I.C1$;f>!dn flfJCll.fl/1fWflR/61Gf!1UUWMl1~ 

rvNl!l'VJl/1/;t p&l''f')§l'lUl.blJ#ll~llt.W Uut::~IIN71 ~Ul::.t.{llf{JIU.IJJU1t:t.(U.(.N1/tltl4. 

L,t..n.N IJU!.IS luJ !.Id 

.flGfl,lJR)[,LRJJj 

l CIIJ j il,!l Cl fJ LJ:l/4111 g ti Lit fl /iJ J6L IJ CIN 17 nLIICI§ ltl.CIJi!.L Un l r. z:: (J 8111 n1 II U lj l:: l>L,t..n,V µa np,11n MLIIRU ,V /1/fl 

Jlll~Cltsnmtl~~R~ft],lln f&Ulll1!.WllflMf61C1f!'UJ;l!t11HjlftJ.'1£l"{J pt11'1fl111'1'114nlllf$H!.lunz 

tu1Uf$ft,9l'1.!lJ}l:ftJl1n1JlllllnlllU1t:Lt.M1 t.§nilQfll/.Dlf,IJ!lLN(JLJ;LJllt.tlfflCIJlt.?n"'LttnL,Hfjfi)!,LilUJ!!.lUULI> Jlll~/1ill1nnLC1il§Mil/1/lnt.ftnl 

... UL/tl>lnt1Lflf6Ul1§1'1LUU{i11(}1 Llll/tlll1Yfl1"1111!1nl1J!1 CILMR::J.n(}lltUUlllln.&,::11::11nu11n~t..::11ci,;w1::UtiJ!Cll1/!1!:UMI 

llfl>Jl LJ:lt,l l 11 !114 IJt.L/tLIJt..§n Id J1fl 1 /tll fljllljJ L{':: l>ltll11:L/tli 7 M 1J$ L?fl (1 fl,lJR ){,LRJJ)d Cl§ L(Jll{J JJflZ,I(} 7 rtlt.11 (Jl:l,Lfl!./iJm ooi, t.11/tl O;t> n_!4::t.nz /tll 

l:LUIMllll:UlllA/tLllll.n "J"!.111:l>!Jltll t./iJm Op ~::!.nzttllnL"Cl§MldJULHtl/J t..§11JllnLCILl(J/J6Ul{IJJ,1"'4m LI ltl1 ~/Jl1lnl11Ulr!(ll,l>f}J,!11 

f6Ul[,11J,lt.llm ;Q ftJLtt::t.(l/tllLLUCll1jltlJfljllljJld!l!.lU'!P'-8llnl L.flltl.LtmUjlRUl'111{PCl/1attlJCl§ML{.UGf1!JLt.1 J.lllm oi, ~IJldJLt.1111Jil1nl 

···,z::aRflJLltJ.LnL{U-lll fllfWULJ:l"'lRLat.JII /tllfljW,VCl/llt.lJClnn~1_v1J!.lltLNLnt.LQ !Jltl.GRl~l.flG ULlt/!Jiil:ll>fl!.lRnz 

fll1!JlilftJ.R11MlLJ:1t,1lll1§14,/iJn MUl/'UU.M/tlllin~ '141,'U '111/lMIJldWlflnfl(}lf.inu CIJClf:l>Cll.fll1DlL1tltl1nLCICl§ML!tftJ.C1,!lRUZJJU1::lflf![IMI}. 

L?~11d!!ltLt..l/11M1 Lld!:fl'Lld pt.Ll>Lt./iJNLJJ "P 
Jlll~l1'1/Jll1nLCICl§ltl. ttllnLCICl§U npl i.nput1§ICILU!U.CICl§Mf:1Cl,!l!J t.Jl1111'1ftl1jnz::&n11t1nLUt1l"Lfll1ltl.Lllt..fJCl§Ull1jlUL1>!1!JUIUl1n 

l.ti~UBt!1"Ll.4t\L""~M 

RUlflUll:)!J>'L!lfllJ"Wil!l"UlfJl:J."4 





,, 
~·~fflhd1 ~7~: 
tiiinl 11~f11~eu'111a"W 

~fl'!" i1'f'l~1)~,,,.,J-~ti\J"1U 
mffl'Jffii'\flfM!Jltij'lm . .. . 

'' 
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DU1/illllt181Jn11>V/IUIJ11'1.i'IJIJ1W'lilUmJlurl1::1nflllnH'l::1i1ultilllfffllYl11Jli1 fll1RPl119116 il1.tfli11i11'1111JllnJi, 

•m1ulnflj/m!'t.r111111Jlulrln,11liln,IJUit111iit11JY111Jliitn ifuBfjffui,lun,8::11 TviifBlu-1 Tv>f'bm 9MmlJ 

7ir,-,,,,Jiwr1ilf11J/il1'bilrl wlilB1JU1Y111JB8nl1t1n111i1::utiill'IRIJIJ11Jriinrn'IR111J1W'lilUmJ" 



'' 

... 



• 

tJOlri! fli.lltjilicum'jlli1 

"W1::1<r1oyifJvo1J111r11::01Jftn1ufJTF111Jn1,,ruu1111f'f;rf1lf(JJ iflt11ow1::1:fo1J1on1uo.i l11(0J111.i tuJ,u::f'fotlfu11Wnlhuu 

mr'rif nRo ri,w1::1111Pi1'1oonJn1iJuJ11a11utu161Jtlij111ili;'/iu1nflff P1 n11fl'l::n1tu,iJult1lP1°1un11Jtlij111iu.i::l1JBu'l::,ro"1111u11111unu 

uR,v1:fo1J 1w11::iiu.i,vtl1vff1f1v7vo1J li,u,i1'fflrJHl1 u;i::,ro,,wv1v,u6'1J111'hJnm1UJJ11nRiuiR6vv1J1111v1J 1ffotm11::1nP1lnvn,7tf 
111:: 1'11 Plfffiw 1f1JIJ1JJ'1 rl UmJ 1t11utf1::1'1PI l [o H11J .i'iJ i1u U fl ::tJ17U1JJff 6/ fl I rf'rif 'l::n1 l[• 



D!rl'\.il n.i ihlWIIUJ 'l'U'I. IIIG'.<i'.'11 ll"l~11\lVt~\lll1U'i1UOUillmmrulllli11it1lJ14'K\ltlit:l'llPI 1'11!1 (lill~U1 

1;:i!bmii:1i'iviiim,wi'llillU1~'l'lt,1:1t,1Jtjwl 1il1J11lmt,n1~,11Aii111~11t1illwlif'liu :.oil llill:lF!CUUJlllm 
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"HU11t11Ji1Dn 900 iJ(hlMrl lhuuntl11i!oy Ui'l::1i1inl1UU 

ffW'ltllhuuffHfi110rf1uiJsiyvu UU'l::1i1ulhuu•nnffwt111Ut11ilfll 

!/(11111'Mf Hfi11ui.#n111-ri l11ffwti-.1:1v1iu1nidt111,i1ul!-,uuH1tJfl 

91.i::a7HU7n fft.i1'AU£Julhlflti thui?un.i1u1-.nl11mn1,i1ulhi1'u 
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VOtJZJ1»1UOilnooo.f 101UfJilnOOfJtfZJ1PJR1JIIJU6u ,11/fnRROIJPJRZJ,i.,u,i 90 lt1£Jft6u,F ,ft,,11u6u 
~11iFiwH1f!RTdlH 1nwivo1JT11111n11d11m1::011RTMwuffRTf!ootfu11::liTf100A• 

n1,An,,n'l(tnl1v1r\'\JLt'l'D1w§11i1111,wvD11lRi11n1,~iuw,::D11i-iai1u<i,ii11~1 1~lliutfutuil w.PI. 1Dcnia 

'11 tJW '1 t\J1YI fl ll I~ 'ffi1 t L ~1!l ~'141Yl11ll'.iwi t11tl A1 ,11 t U!lU1 A fl!l1"-I Ll'i ~ 011tJ1 ~ ll A IMf 1iTu llllUW1 ::-'11tlth t flll R 

t ml, ii!l vu, II§ Ill ll!l il n !)£] !l ~ L il!!l t6 Li1UL fill I w§11 t~ tlW'l"::11tlY11\l I il\l'lU'l(v L '!ll "\j Li1u~1U1U "'cr,croo \J1YI 





. [ll 1 rnnrn,1111101 
l.l 

• 





mrli,nutl~m-m'M11'1fli'~11111In11 

L£1\'11'U£1~ 



1,iiln1,11i~vtnt1 tu tf'l'l1Jn1,1huw,i:01JR 1nulii Pl'lil lil1 l ~IJ l1JuPi n1,,i li11101J1l ijnOOtJlli11tJ,\'ucf 
L vl El ~ fn§ El n,iu 4fl Mil~ 1i1tl11J1i1 u El II n El o El it u El n •n no El vii u ii" 1 A'n1 v tut f'l"lll n,, ii 1uw,:: Elll foi 

.nu~,i1111i11u~1 tT1Jaon 11liufiooov•nn1mtP1"ln11f1Eltl11111\hJ1'lllQ~ul!n A'1v 
t11J1J1Uuo11noooitf111i'.ii111f'l~EJIJi.iuootJ li'llllil'n l!E1n~uu1AL~n 1~1~u1f'l~o1Jn1,uii,i 

!'1'!1Ju'lnluil 'W.1'1. ID<nl« il11J1'l'1r-liifl1UElilnEJOOit «9 LU£nlfflli,{ltli'(uoP1"11 ID.a RPl"ll'iEJti'1bi1J 
Pi EllJ111lElll q1n1'lllQMUii11l lfi!!lll'iEl ~\) IU~l!UIJ1 t1i n,nJ, 1111 ii Uil ::lln1,11i11JE11 A1"1iiln1:t1i~!l\l.rl) tllil 

n, t1 tut f'l11l n1,ll1UY11::011 foi .nu~ ,i1111i11 
i1,,..;u uo11n onoiiiluii "1~utbll u ,ntTI! 11l 1111J11C1u111lu111Jnu1uuilu 1« q1J\11111i r-1 ii ,i~i,\'l,Jvh 1tlu 

J, i 1Jll1t1tl Pi E11J1ihi1 L ilu uo,in El a o ii u Vilt ti~ uo,,..,, t \i' nu,i11J\i' Elll lf'l~EllltJ Ell! 1nulii Pl'l 111i11 1 Oa1J'l1n I MIJ 
t ti uo .i no o El it I \I ll1 Af mnl" u1 oii n1'ltJU II 11 u a II nan a it L \I 1111 u tT1Jw1:: Pl1ml'n tun, 1-u ml El ,a 11i A fluil L \I '1li1 t \l 
1Yl1llii'iC1i11 Ku 1w,i ::ua 11na oaii 1ilu1il'a 1w illla v, 11 ~ q1111A'i'.in,,iii All1 ua o1 naoa 1i1J1i1 Lil u1tf a1w ii11utl1J 
1 ;lo f'1111J\J o1 o M t1 u ,iu 

t "lll1J1Uua II n aoe~ii mi,J-futJ1" n,,n ~ 1~a t11J1 ,i 01J11i 11111J1'lC1 r-1 ii" ua ;in El a o itui ~ t «« 11loi1wPI 
\l'!afl L"!! ni11El'Vl1U El o11A' L ihJu ll ill L liq 



1,iq~u;lliitun1"JNiP1~£1muoi1 
1' IIIQ MIJ~ti u § ,nim,u o.i u.tlu o on L lju ., t111atm t..., C\1'1 ~llil R!l 

9. 1'111QM\Jtl"i:atWIU.UU 1ilfu.ri a'cyl'itl tr11L~1 tl11i11il tl11f'l'li;i tl111.J1iLolU tl11Yi1U U.olt'l'l10l'it!Wl LtN 
mi,11..1::,.,.,rl) millfu mlL'llPI Lljuffll 

1o.1'111qM\JtlitL1lml'11111il 1ilfu.ri v'otJ n1ml1,no1 U'IJJ'll t1niil1um,u 1ilu111u 

... 1'111Q ~utlit Ltl'llLIUttJ d1ut-..,q1 L iluu il'l'lil!ltl 1ili'l10U il u !illl'll11)01'1 LOl,1111'1 Ltl'IJ ,i1uti11 tl1'1J6 EltJ 

'6'uti11!'Ni;i i1ti11 1P11,11li 1P11,1nii::i;i11,1 €1ilot1 1't1iliti ,1iiluvou1ilt1'i1nt,""1u~111o11-..,n,·nJ 1tlu 
fill\l1Un7ti;!11,t Lljul!N 



Wffn ,,,.,, I 1m•alt 

.... ,. 
~t:4:rt.T - - lh J 
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lff~,nuwmmll/lmfR11!Tllllnv ., 
,l1iluunr1 l!!£1El~ 



~ 0 ! 1\lll1U UO ii no !lO ol!JOll !1'11'\lm"l il1"11"lt01l flil1\lii Pl"lil fil1 ll1Ul"lCI Nii III UOilnO!lO llUiijV!i «ti. L tlai LflU ,i 

Uil Im fil ilO 111l1 l ti r-l IIU mn!,iru I \Miu L iiu I fl~ Oil IJUIII U eibltl,:: ilU 1'111U 1'11 i,:i I Vi'Tl t UOil na!l a m.J'iijVI ~ 
«« L ti a i I fluriliiif 1 r.i mia ~il111J « 0111l1 l tin iuu1J ntl1 L ;i at ~i ua.i n a!la .i1..f; iJVI t tJ:.«.« L\J ai L flu 111 ma 

1001ua.i ri£Ml1 lt1r.111uriu,!,w1uut1u 

! l'l"lll n1"lR1UVl"'l:: Oil fl il1U q lll"lil fi11qll\l1 U O ii n O!l O & u'i ijVI ~ tJ:. ll I ti oi L flu efl ti u,u n,::u ,un,, U tJ nJ, 

;! ii C11\l'ui ~ IJ1VI tJ11'11 ii 111-iu ii:: I VI l'1 tu 1ilti u lilltl"l:: I VI 1'11 VI IJ I~ 0 t ~ Iii L OVl1UD ii u ii ::,l 1 n ;i'uu, r-l 11uriuJ1 iru I uu~u 
iltfl"llln1ii11\1Vi"ltOllfli11Uqlll':lilfill 

ti l'l. l'I. ls:Jtl.nti lAilln1,i11uw,::ollf'l .i1u<i ,ii ilA1tJ1J11Jri1flln1,r.1ii1111aV11uoo1 L via 1 ~iltlilJlNL~!Jlll'la 

"ilU riuJ,iru L uwu «9 tu 11111"11 ;l,u 9 : « llii' L Outi,iru u ff ii lt1!la a 16iu ti OU"l Cl IJUIII~ n RUtJDll T l'l"lll n, "l 

ITT'U\li'ltDll r-i il1'U ii lll'lil fill Sil I Oum! ll l wn 1fl"lll m, 1,;iiimii:: iii tJ"l ii L Ovll 1 u, t ,n, 111iiV1itU1V1 ilu 1il<mi:: 1 ~,v tjM1 

Vl"lllfl,ollM1w11utl'6iP1"lU «o ti tJallillll'nvn::T1t11'1l 

~a-ru;! 90 l'lql,lnlflU Vi.Pl. llltl.nd ilULil'1l'l'ltlVll'l1111'U71tlijA1'1 iltJlUU-nJ'lltil))Jli Lil~'ll'l"lt71tf~1LW 

l tlVl'lll 10 fil T ,11111u r-l ii III u v ilna!lva 10u 1tl'v LVI iill T .-i tJ T ,11n iu hnHlii ti, 11'11 n1,r.1ii111 uv ii nv!lvi111ii't1'1 lu11 ii:: 

111« ii,i1lun,::muni,niu,::lt.nf1n1nlh1iMl'11iiltJ fi11il,umi11lthfllnvmj1JmintJDlll"lllll1U~1JiiUV1'iv 



Rllti'ffl'1::,nw1'mnwlJH1't RtnJJtmJ"J1tJfJll1' tRl9'1 lt1n11J,fJHT'11J1J11Juoimoaotf 

fuTn'11Jn11d1um::01J11R111911111H1 



n1 'l N ill" 11 !l il n !l !l !l of rl'u I uuflutJ !l II t fl'lll n1,i!11uw,:: !l II fi 1nu~ ,i 'l il fl, tu,:: ti:: 11, n I il u n1'lil1if 1iru II il:: 

lml1\l!lil~ N Ill" 1 Uti' ll t!'l'l" fl1 t ti II 'lllll1\l f'l\lltJ th 1" 1ti1nu Iii !l"1 ui'Jl'I tJ ilM. ~111 fl (Ull1tJU) ( n1-nJ!t11'l Lfi !I" 

11ll 11tJ,::1l'I Pl 1 l'I tit u 11 il1if u) ~11u !l" 1n i 1u !l" n'lt:1,ni !l"1111 ti..,!l Nill" 11il till 111iluin1,if,iru11n III t ti!l!lN 11ri 

1A'lll01'lQ1\lVnt:!lll~lll'1il~Pl'lilfl1 

u w.PI. m<l'.<t<I'. 111f11!lnt1u ., n~" uvii1ni1uo"n,::-.,IJ!l"1111ti1fl,;!lll llt1nif1!l!ln'i1n11Jl'l1U!lil 

(Dehydration Unit) ltl IIW R!l lfl~!lll Molecular Sieve Dehydration Unit llil::lfl~!lll Membrane 

Dehydration Unit 



U'l '!'J'IIII n1iltJ'in1·nB 1l I w i;i II tut Ri11 n1, il1uw,::1J11 A 111u ~ 111i il 1111 u 1l n.1 n ~ i;i 1,nT1iru u.fi II t 'II fl 1l ;l 1 ;iu t M 11'\J 

i t1 w Iii") n mitm11 tR,11 n1i u.&1 111m1 Ail fl II~ i;i 1111"w,l 1tf 1J Iv. i;i11tJ 1J11 t Rill n1, l'l1uw,:: 1J11 A 111U~ 111i 111111!l11 1 Ou u.,., illl 
R11UJU.ritl"l::'ll1'lltnl11'11l'lon~1~ 

-



"' u1sl'uun~lti£iv~ 
us::~lll'1n1'1N~1.J 
~lA,-~n,,.~1u'N-"a::v~A 

ll'lffltNOUO'lfflflflfllU 

(IIIO OflJ) 

• 
lflWLUUffl ..... 

• (eAoo flM) 

• 

LllYl1Utlll ....... d 

(looo flflT) 

- I 

v . 
tllllUftLll~tlUftWUffl 

II '--

• (m,ooo flflT) 



t1'Ul'lltl'U01"iN ~P1J1ij,u L40 rt L titl ti ~'ULtil3W1 tiltJ!i 
tl11P1q~u!ltnl!Ltlu ti11 ti11lw1i1 ll'utitl~~ll ifou if1iw11n11,u '1il'1 lt1~iun1~1un1iml'n >nmfu 

tlilt1Nium~1un11n.fu11.iz11untm.1:;~.,,lf fi11q:m1l~~Lm11u!lo1 «<t. 1tl!li1tu111 '11oi'11q1mfulhlt1mum~iun11 
11vrnf1 li1l~MLilu1v.,,1uv.i ««.<t. 1tlvi1tul1i rivutl1lt1uo1lJmn1'1w1uwu {huo1lJriW1iiuLwtlu an iiqzlM 
10ml'1iruu.1io1l~vei~ «9 n1UlllJrri.iJ,iruLUUtlU (;(9 iiqtlM10W1w111io1l~O!l~ r.<<t. 

0 -=-



• 
i u11rnun1111iii,iunat 'lfllflil 

I 1 
• -. n . .......... 



~1nv.,::T1t11ii1~~t1,::t11t1u 
tb11il 'VI.Pt i,,a:.,a • 111<1:.,o UTJ» tlem. '11ri'lil (mnt1u) LLilruW» u111q1niJT,i11iivu '11ri'lil (mnt1u) 

11J 1il'11ml1tnl'1w LLli ii Ltl f] 1);fi~z!l ::ml11~ 1lia11'.1 fj lil 1 tl L 'Vf Tl:m ,rnf ,w 1uu£ll i u n .i,ii\J\J n ni1T1 I'll LLD .inDD Dii 

«« 1tlDi1wll1 l11 lu~uihri'un1-nl1u1'1lml1!J 

El !11111 iii fJllU !fl"lll n l"l lh U'Vf "IZ Elll fl ;11U~ IJl'Ul fill ff II fl II iii n'tf 1'i,j !I 1rl !J1 nuJ1 ll'u Liff lil ! ti !l El il El H 1 II Pl El I il Elll 

ll1 Ill ilEl lil ~11,j\J ijj El I ii lil101] il"ll f11tf 1w n1,u1 ~ ii Ol'l fln'tf 11 ( !l I~ 11\l'VI 1111111U» lil II '1Ulll1U'Vl'l Z"lltl r;i,'iJn Iii 1l!JEl lil 

tJ !ll fJ ~iii \l L illl'Vl1illtJ IJ~II L O\l 1tJ1"1 El !hU-,1 lil I ~1 

'VI. fl. IIIG:"1« '!°!'Jl oli:JU ! fJ\J1 fJ fJ n Lilln nl"l Lilli il11 IIIZ rf1 I Y1 !J 11"1 tJtl C\J\11ll ffi»lll Bl 01 fl il i «h11 n1i'uJ'1w 

iallll111i1il1'lL\'luaan1,iu MTBE (Methyl Tertiary Butyl Ether) u1~;iurfuJ111'u1wtlu11,iu a1h111,li,nu 

n,, i Tl I B'11U El ii 11 '1\l ;11 'l MTB E \l El n q 1 nt! 1 !J ii lil ll il\,'tf '1111 B 1 n, fl LL 111 !l' IIU'l m !l' lil I iiu Pl'll ei, IIU'l z 1 '1 l'li:l ii Z 

'.1 il1!Ji'1J!J ~1W1'1 i1inf \ltl1 fJ i ,X Ln'tf fJl'lO'lil1U11trul!J ~ ill Ill~ il'1111 lntifll'l i \l"l1 fllijllifu 





YI.Pl. ID4'.G'.G'. uii;'VI Ullm. <l101il (l.J"11tlU) ;,l.Jr,'ulA'l\101'lil1UYl'l::!J\IAll1U~fl'lillil1 NiiPIU.il::q1ffll1!l 

tf,wu.fiait'!lnoil Llil!lL~J.J<l1ml111 tu 11trnlmn1itf1ll'u t1111vi. uintual1,l'n11,ul1,1qj nw'ul11~1'11il,i 

\J L ~!l1 OU Uffl U111'11 niJlPl'l Lii tll.J <$1 n lil (l.J"11tlU) "rn!OU illtl1\JU1 Ii tl1VI tl1 Pl1al ,n U.il:: L \'I l'l lu l ii ti U. Mii 

tl'l:: L\'I Pl 1 ,i 11 11 ii 111 Lomu !l l'ltn 1!'1 if « «.« L ti oi L tlu Ill 'i1nii'ual1tf :;1,1 ii II u.iiu1l.J1 N illl.J nuJ,iru L uuilu tu i lil 1bu 

90 Ltloi1wlll \'lli!U.\'1Uill1'l MTBE 1ilml'1wu.l'ii11L'!lll!Jil !J!ln L\'IU «a. 
U~\'I U111'11niJLei'lLii!ll.J q1n lil (J.JWltiU) Vllill'l!Jll<l1ml1ml'1ii'uu.l'i a!L'IJ!J!Jil LiluA{i U. 'ln~11,nuuin1'l 

tf1wnuuii11uutl nuuY11,1o1lt1iiu nuu1<1iryn111Lll'lill1,1ii L1o1::nuuu1iiuwi tltrlill.J1LIJlilL~J.Jt1ulln ,;i LIMII 

~tlUUil\'lffil1'l1U'iQtJ 'Nn'l::i11il'l~,ru (Yf.1'1. ID4'.fl.<t) LIJ 1ii<l1ml111i1tl'l::L\'IPI ~1Uiltniruin1'lni1 boo LIM\! 

'l'll.Jtil!ti1L£M1U!lill.J1Nllll.JL0ml',wu.fi11 L'llll!lil «,;i LW'l1tJLI ,n lutl'lt:L\'IPI lvi!l t'11L1m! YI.Pl. lll/1.G'.n wti11il'I~ 

1nt1 tun ii11 L ;i!l11 liirit1 J,iru Lili ai lt1n o il~fu l'l11J.Ju !IJ.J t u1,1~tl1::t11t1~ ltl oti111 n1111t11111 fillU on,;i1n 

tl1 tiillil n1'l1.i1 Lii1tf 1wo111 l Ii 1bumlll LI ~1 vllti1 !l o1 lilJ.J ;i1111:: L Oufh1 tuo, n, Pl llill n ~1!l 



"tl 11m. l ~ 1ii,11ll nut Aill n,iil"M'n:: EJll r-i1"11u~ 111111611 tA tM A l'l EJun,, liilhwLill flt tia o.i t t1tf 111,-i .l1U r.il'lll 

t10ll1£JY1iuo11 ««.« 1tloi1fluel L1&::1u'Ut!uo,,l!G111Yi1nu lil : « 1no 90 1tloi1t1uel Mt11:JuellutFr'l'lln1, 

.11UW"lt Oil~ 't ihml"l'iYJO L l'l~Oll tJUel L u'Ut!utJ\11A L&n ,1mf ll1t14'n,111UtJU'1 il Oil Llil ::il4'1lITT:: Llil ~,iru Mtti fl O .i 

lt1!l'wn.11'Ur.11"1lltl!llll£JYl1U!lil «« 1tl!Ji1tlu,l LliltML'llilLmrrt.J 9ct 1tl!Ji1tlu,l lAtJl~llrrt.lil'l"l'iill'lffll'llm!Ji lt1nu 

itnn'lfj O Ll'l~!lll t)'U ,i ii I'll iltl'U1 fil L~n Llil::it1 lt1 Limn L111oi L fl~!lll tJUlli Kubota '1il!l filW"l'tltl\l el rlh!l ii ttJ RmW L~Utl!:Jt._ 

Nfln711'1filf/Ot/t}rJn!]i1 fllflDPl1ttJtl1f11n711'1PlflfJIJmil1iJ ulml1111u,itM1t1Dthl1'jUU11JliDIH'iDIJtJlli 

R7JJ71tm7l!TumlD,itlrJDIJl111DiJtJlli,uuBuflilil1Jtl1::mDJ 90 nlvf,rfu,f Ufl::ililll1'1Ji1llliiJ (XO ,t1rri1Hui 

~,nu,1DiJtJlliHl'llil ulin1,iu11JiD111-11ni!uliiJ1nDtJ 90 1tlD'1l8ui ;ln.rru,otJ1Jit~Dl1tJ11iHt'llil" 

f1Mh::tfl'1J lJfllRUMJd m1um1{4'ilm1lurJj vWn tJ,m. v,,r,, (JJITT'l!IJ) 

,,,, //lid 

11n1fhiJn11uff111l'llDDlfil11n1,rJ(,i11§wulf"111::1nP11ntn7Du,n51"1 n1111 
n111luT11111n77d7111'11::D11,f1111uY,nRi11 



,n::v,nuw,rmi'1111m1W117111nv 

~'l!il()~ 

l t1 ilil ii l!i a ,r,iru Li a L ,c rilllll~ q, n n11 u 11u,!11iu JIL t11111u u a II na e, a ii L Yl au1 l tJl ti u Y1utf 11iut1all 

Lfl,,OlltJUPl~Ltlil 

LPl"Jlln1,~ t1 e, o ii L :!futfutuil 'l'f .l'I. 11,.r«9 Lliltl Ll'l"Jll n1,i11U'l'f"J::Oll 1'1111u~P1"Jil lil1Yllil ilOll u aiu 

UOiln 0£10 ii (1/<f LtlOiLfiu,lmnf 11iufiLt1R Uilt:111"Ji!1i ml1YI Looi filli1"1NIIU1lilvl1 ti UOROO!loi! 

ri'ulh1iu~L'llRUIIUL~1r'nll~t1lllut1nri'u~t1Pl"J11l1u 9(1 : a.r : 9 

~'ll£JOi!'l:: tif ri'u Lfl~OlltlU,I ~ L'llil LtlU "Jtl U mn LPl!ntJ Oil lfl"Jll01'lunMi::o\l fl i11U,i ,ii il lil1 "110 U ii rrm, Iii ilOll 

'l'fUTI 111u1,11 lii L ihu ia L 'l'f ~ll l~ho illlfl11 u 11:: 111u1'lt1 lllil 111'u1,h 111l ltit11::u1cu .ro L ti oi Lfiuil 

ilsi~~'llilO~Lilulmllmi,!m;11{t1mt1lulm1lm1i11um::v111'1111U~Pn11m1~ v11uii1n1'llhvvmntti 

tu Ltlll'l'f1W'tl!I 
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ti'UP1£JU011Nilll~t~~£l~ 

u~~~,i1n11N~1J«tF11\'Jn11~1u'Vl,~£J\'JFt~1ut$P111i11 

• 

....... ~.1 
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... ilM> 

"i!1lli'U n 1 "lYI fl ii El II l ti ~l tlol !l !l & trui Ci LI Yl"l n Lei £l1tJ !l II 

t~i11n11Q1uw,z£l11~~ iiu~ui1lufl11111,nrl1tr11tJ£l11it1eino111 

Lil£l11'l1n LOu,nY!lt111iuml'n i£l11n1,rl1tr~ e11 L1lill!tr11'l1n 

r.l'M11\J1111,zuun1"l~1a,!1iru11111 lt111'Nl~~ililt\lm" 

f1nnl1::161,! f/'1/mm'utf n1mn11ffRn11tuqJ 
tmrn t111n. i1,rR (mnvu) 

Q 

~ 
,a11111t-1WAA1n ffl1:'lm'IIM1 

1t1rn:-v: 





dEJtJ w.l'I. ID~~ w,~-m11uLA'IW,1:Lflv~i"tm,rnvwi'ltmm,'lt1tnft1l'hltl1nU~-i 11tllllillll1U 
1111' AJ1irut11 lluuu11i1 L~nf111l1nirililAue11fin {11l11'Anii:i'.i Uil tt1illwitn1cu1ltliR1nth, tiaii111 

l 1llll1\.I 1111' RJ1irut11 llwi ~t11!uu1 fl 1 § n ri, .r" 111 ii ,itu il t 9 9 o ii ,i, Yi~ u~ Pl m,n n,'l'H 1'11U ,w 'l il'II !l ll 
iru1rim,ur~1nw1t'l1t1i1i {llmmJ11rn11 
Piwilw Vl.1'1. ID<n>o Vl'l~ilu1Awnt1~1!ltjmlil;ffl'ltT1tlMl LW'ln!lUilt1i1ULAWMtl'lll'l'lmmtl~fil1, 

11t11u1.nu,wriu1'l V1!lflw,1:1u,iil,""1t.11111'fli1'1irut111lu11,alllYium'lt1tn.Tt11111u&1t.1A'lu'lli u.itiiwii:,wi1fm 
t«ltl'llflil!llllli111l,1111iutin~uLn1,111imfiilA11uwivutuM~'l11 





Thi'lillfl wi'lYlt11iltJillltJll1\lfnUm'ililll71\ll'l\l\l1Uil0~1Wt'llililOllfMlmminlllmmn~n (Mlilfl'I~ 

n 'W. Pl. illG'.119 -w, tU'l'nilll lill"l"Wit: I~, 0 \jml1ill!h'tii:11tt n, i: u.11 l ~ ilTI\l L",\l\l1UU.tlijiN1ij'u,J1;luiiu1 Iii I~ n 
A"ltl,\l"l"l ;l~ut11'ni,nn1~ew,;i~ilflO\lf!'u1rlo\lll1'11n-w,i:,1t111i1i ~\l·,rfmJ,1!11m 6\lu.~,1~~ lun -w.PI. lllG'.1111 

tun -w.PI. mG:ct11 lRi\ln1,iil,u-wi::o"FI 111U?illl"llllil1u.11::no\l\l1U1l.U"Wi::o"FI 1'1l lnlln\l,ll a, lllo~ 
(""11'liltli::"l7Ui!i'iwd 1~n1w 1ti1olllliif1ll'w1;lw1lll 10u1€01-wRllillimtJ1F1'!ollvurA~1til 

"lln n1w lilil otn'Ni1 if 1ij'u,J1;lll1Ji~'ng 9 oo I tloi 1flu rA 111it1, n lll I Omf 1'l'u I ti' o l'WR\l ill1ll'fu lfl~O" trnrA 

~ I '!l ii llil tJ bl IA' 0""' illlnuif ,ij'u I fio I 'WR\l~u, 'Ki 001"l 1 tl II illl nuif 1ij'u ~ I tf ll lM '" u.,i 0.09 1,Joi I flu rA 1 tl"lufill 
««.«« 1tloi1~rA 
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'l1n11ilfl11llif1L;"~i\,n,h1 Li1oM o: u.n:t111U w.1'1. m.t<i'.<i'. 
W11:\J1\'l il'l ll L ~ 'lW'l t I li,a ~ml llYl'lllW1t:01 nn t tl'l lil Ln ~, "1 t \l 
f!CU Ol'Wil LinllCU'lllR £JllRw,i'i Lilu~LLmmitalll'li1u,11~BiJ',ii 

"01'1 lmf1mnJ1~llnitru'illY1fiLw,hW1Ba1wiill L~llllWei~ltlil" 

\) l~IJ1 riu'1u P1UO\l1U RCUt O'l'lll 01'11~ IJ LL \.llltl1 iiiD ty liJ ty 

llilll1mJO\lW'l::\J1Ylil'llJL~'l'W'ltlli10~Wl " llilll1\l fill Yi~fllmi 
1A'llln1, eJu\l il11l LLilt: 1Ailln 1,J11iu lu la~ 1 Tl il ij 111, .i r,' A'll n 

J1wt11Rll ltli11JLLillillllUlllUUYl'l'll'I01'lilltl'lt~~U1U1tl16i 

"Brussels Eureka 2001" cu 01Mil'lltlil~ U'ltLYll'lltJill~IJll 

l fl'lll n11J11iu 1 u 1 n ~ 1 tl ilij fl'l il'ln lil'l1 nil'11iut11 RU 1 iii 1'u 
IWIIJtyYIO\l\htn11'1ilw1111.i~~liilill'l';tlii1J'liiif!CU'W'lll!JITTIJ'l1\l1il 

W'l t !i 'lll'i!JlllWtJ !) llW'l ::\J 1YI ii IJ L'1'l'W'l t L li18~\1'1 liJ L W !Jll 

tl'lt~m11u\l\Jw .iniln,tn1 l'llv 1Yi1if u LL'1tl'lltJ'l'ltJ'l11J 1tJtu11~ 

u1t11tniiiiin~11J 

lu !t1~ L'll~fit1t1:: 1~ 
lula~1tlo1 (Biodiesel) iia J1wwm,"iati11iul1111 ,1lnl"ll 

J,iru t tl' LLll 1 '11 n n1 itJ11l a1\l1,1l1u1i1\J/j n'iv1'1111l 1Rii r,'u 

LL£Jilnaoa~ L'i1Jniina!l11li1 il'l1'lL£lilL,iai iiFJcu.iuuiltn~Lfivll 

fltJtilllUM L tlil!J1 n LLilt t UO'lt\J1U n1'lll §,i !Jll 1R n ii ltl!l'l!lil 

L Ou 1111w il!lV 1 iii Bil t'l1l!1,n1l 1l!1 ttl'tu ~ ,i .i-mn,,u Lfl~llll if 101 ll 

iinrli11J 

"""'· . . ' " 
DIPLOMA ---
----

lf 1 !l'l11l1il m'iv 'IJYl!lll Uilttntn1 l'lilll\Jlll'lil lijjij L ~ ~W'lt Lii!J"liii fl CU 

l'i'lt'IJ'l'll&111~im'ltL~10\jm illll'ICUtm•nm1,(i;rllmi1m1, 

rilltl'ltih:15U1U1tniii "Brussels Eureka 2001 • '(!ilLn~1"1 ll'll!J 



1111qiit1~1'Vliun1'iNiP11u1e1ii~t1~ 
')',iq ~utun1, 11ii,i lu ! v iiiL'!lill l1i111ri i!1ll'uvlt1 11a11i!1ll'uf ,i1,int1ilM II Iii n1,thflt1i!1ll'ut1illillfil>J1ri1 Ltlu 

1 u !viii L '!l mfu 11,i n Pi1urtu 1 \J ,i1>J.rn~llli: il111w{lilD1 n, l'I 111:i t{lil\l1t 1 'YI Pl L tlu th t I 'YI l'I mnsv L>Jin1ri1 ;i1 n 11'1 L'll iivll 

fill\JijOL\lU~1U1U>J10 ehulu\l1tl'Ylfl!IIC1U~ L"I\J '11'110L>J~flL 1'Vi lliltL>J~Gl'Yl,U,tt:')'U Li'.Ju~ 

ll1'1litJ t u\l1i: 1 'YI Pl 1 'YI II Nii" 1 u ! D iii L '!lil'l1 n>J Zl'li11 11& t:\l1 ,hnf 1ll'tJ 1flt1N;in11i~ t1 t \JV q~1Ju'l'lui1\l1 &>J i\l n 
;Jv;liii11 ;ii: L 'll>J1:: ill>J;i ~ ,ilun11tl1in ltl\f 1 lu tv iii L'!lill 1'1'l11i: 10u\llv;iil K nt1111'1'l tun11tl1>J111 ii" 1ilu1Bn1Y1 iill 

ijllnmvtf11l'ut1illili5u ;;i1nnT·1fiilifmiun1,11iilllih t\l11;i11iie111ivlu;l@ll \l1.tmf,irut\l11;i11iim1'1ll'u11ivli@llni1 

L>J~si1 ,w fiu ltl'L ilu1 lll q MU tun 1, r.i ii" 1 u tv iii L'!l at w,i: L 'YI Pl 1111u ~ 1 w!ill « L ri1 11ai: ijll ni1 &1 L..., ii vu;lt ti 1"u>J1n tu 

il\.MSDL>Jin1fill 90 1m 

LdD LiiiOUa'U11Fl)J 'Vi.I'!. 11:lcl'.a'nl 'Vi1t\J1'YI il>J Lllffl'lt:1~1£J~*iilfut11rrugu;..,,, tlitiYI 1,i lti «1 )J '!lllll£Ji 

(\l1::L 'YI l'l l'Yltl) ~11" lil Yii £J>JWJ I! ijU'nl1"1'i1 n\l1t L 'YI l'I q),1tnhr11 ii, 1~1 '1 L~!lll UJ §simJfh i1U1'1til fl Ill i11J1li1U1 ll Dtl11l 
iiini,,!1irw1iS>Jlunm1lu 1viii L'!lill LY1"11t~iltjA11;;iiqiLmi!,i l1i1 LTini1\J11Smf1ll'u 1Lilltill1>J1,nLnu11ill11ii,i l1i1 

....r11~n\lijnblLliu .., ti uvn~m!iiltjA1!i'11bl10u!l1'1l1'ltJ£Jll>J\fdtJm£Ji1rS LUJ"lt:ilii£J1ilt1L~Dll~!J£JllL>J~lilm,jA1 

;i£)1'11nmlu11ri~vlli1'1l10W1.ht:'Y11U'lliDiiJl1'il 





uiiffl lPll!!Pi1~ ~ll'TlllntJ\.1il1tMU1!!\l1U tiuli11ri ilt11tl'ti'i4'!!LLil~IJll1J1LLlillll\.111'n!:11R!IL™Pl,Pl111Pli 

u;,;'-n tlPl'n. ii1rilil (U\.11tlU) LLilt: Toyota Technical Center Asia-Pacific iflili1lflillmi'iif!!1~01lUJiililil1Jlii1 

illif .,, n n,, "™ 1 L Ooll Piu~u11 fflliltj 1ii1tJ !:11 tJ,;'u q~1!! LLil ::ii 01 fjiiun11 ,itn.11 ilu llil 11iio1 fjHUiill ao ii 
LLilz 1. :;u L ffi.J r.1 ii r.1 ~ ,i li ulo 01 ~ a-a L ii!ou lllmfu ll'lilln1,11f t11 utTu 9i o ltl q z L Oun1,;r ™1 LL w F1'n.11uq-s i11 LI 111 

n1i'i if!! UJ ii ~Cl~ mf 11l'Uijll ~ 1il 01,tl ijO LUJ illlfl L {lu K Pl~tlLl.il t: L ilutli t: ltiffll n1i LntJ LU ii 1il 01'l II n lillf'1W 

n1i-n 1il ii ouriu 1.~oll tiu ,\ iiu/11 n,i iif m,n L~ 011 ffll')U n,, r.1 ii" ff 1 !I 

\100'11 Ovit! Iii ll O .iT"J LL il1 ,hwvit1 tti' LI 111 n il1U1it'IU1ll1i11 tJ lo iJi L ti il 11 L tluriu LL il ~11'\IW!J t 'D LL~ rh O\l 
1' ,iq .iu i'! nt10 lilml ll~l 11,\l n,, il1uw,:: Oil ~ 1111u~ 111, 11 lil1 t '6 r.1 ii" l u to~ L t1 o1u11. fulu,u LI a-i L lil 1JU-n!1w 1...., ii o t '6•n n 

'AOll Lfl~o 11uii1 LW l u lo~ L 'll II 

U'l'jW u;,;'-n u11Jq1mJl,i,1.il11u ii1rilil (umt1u) ih~uitiil'oJ1wvit1l'6 L1&1 lt1n110ulu loili1t1111.tl1Jriu 

'1inn11NiP11ti laii Lti~ 

1',iq.iufliiKnt1n1,i tun,,111111 lulo~ L'llil tut1,::1-nP1l-nt1 l«Llri J1wvit1l'611a1 u.11~nlf1w lr,uJU1ll1 llilllntJ 

UJ'n1UOil\.1iO l!m1UOil 'lt:lff UMilLOIILPloi\.1iO Lm'iil LOIILPIOi Tllln Fio lulo~Ltlil LLilt:lff nilLt1!nOi1Lil1JNimil0!:1 li 

Tlll lll1ll1 'l t'IU1ll1 tflUQ Pllll1\.10'lill II il t: L fl~ Oil ill 01 ll 00 Wl II 
,__J 

,h,y,,;;, + """""' :> ....,,,.....i + 
mt1hm11~ lfftltmuol!. - ,.1,,~111.,11..11'tt 

iiillMni1ultlf i 1M11:MU:11:~ 





U1~tllhil'u Ltl\l tJ1~W1w tl~tn o1tj~1 ol~ll "1ol"1 1tJ~1\ltn::t.11UfflWtJ\.n!lo11"~~.ti~1Yi1ilto11tJ 
ml\1'lffi1'1irtMtJ Milll'i1niiluhun,::t.11ummilm.ii~'r'IB u1ltJu-iun,::t.11Un1, transesterification ff1tim,1iiti 

f.111 Piizo ti 110 an !l!l !l ~ "I z lff 1ilu ltJ to ii I tl ti 
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~,nw~z~,ti~,~~u~iti1tiu 
Lilfll'l-fll~w,~1Y1illH~"IVf'l::1~1fly,.i1111~im,::iw5i11w1\lYt1llth::nfltJW0111liilR1qn~1~£Nflilflllfi1~hu 

4'1l'lllfi1Ufliu1!Jn tu-rm:l 11, iil!U1!JU w.,t lll<l'.<tct "lt11JUl'iw,t9iif1liiilililin1nflili1!J"ltli1 "1t11iw"'tmr1innhaii 
eooo/o" 

1~!JUt11i1lJ1 \J'5,;'YI tJm1. <1,rr Iii (ll'll1t1u) 11:Jlil lF11lln1-nl1'iflll<liml1!J\l1ij'u~1t1m.l1 ~w~~Yl~ur~ 

99 n"lfl!J11'1lJ yj,P\. m<l'.ctct fillil'l'luu tJ,m. il11t111l<!iml1mf1ll'wil!illl a 11t111l 1u1::l~mvn1Mn1.,,f1wlult1~1t1o1 

B5 '11U1\I no iltl11l 

R'lUVilrYI \J11l '11ntll ,11 ii!JlJ ,i,,r r.l (llmt!U) 1 v1i11JY1 lililflll ll ~ Ill Uil ::<l,mh!J lu Lfl rii I ti ii (B2 1 u,::v:: U ,n 

u1,:: B5 luiJ"l'lUU) l'i11t111l\Jin,.,,f,ll'w11l"l1n ~lilil ~ll'llflil1fltJllhni Lil!ln1nll 11 Vj.f'I. m«ctn lu,::v::u,n 

~1ml111 t \ltruitl vu Mu~ll II Bil ut119kii1-J111 lfl'llln1, 9,noo li'u ,i fl1J1 l~vv1 vm,<11ml111 t \ltrutJi::tiitM1'1 l tJ 

011Jl, IIIIU1l'I ill ll1\1'11 Iii U YIU U il:: fl\{f ™W illlll1U 01 lm'l1 llW J ll ll1U illUB llW1:<111l ~1itJB lffl1~'11 illlJ L~"I 

l'j,::1~1fltJ«1 i 111n1, l!in1,11uu111'utun1,~11u Lfl~Lt1Rf11Jt1u l.ivil1u11,11J1tJi1 1n!J tun l'f .l'I. m«ct« 

q:,,j'r,i t\liilu Lflrii L'l!iltjlJt!Ul~~ l:>o U~ll 1Yl!li1lJLll~lJllilflll 1tlfJ11lu1 l ,n1ilY1"lllfl1fl\!~"l1t!illJ~f'l"l\J l:>o U 
Llilllti vi u \11l'f'l ::11t15i,i 1ii1 !'ill I ii, t 'I l, w1 M1 tJn1"l 1 tJ R1"l1 "I u il:: ill n1:11ri£Niti i11 n ii11 1 'lllJ1 ~ ::i, 1 v Lfl iii I ti& 

'110 !) :: 1, ,.., ~ul'i IA'll n ii Tl L'lllJ1 ::titin1"ltJ~ ntJ, a" n !'Ill LillilJ t \lU1Z:t! 1'1!UtJ ~ ntJ,a" iu9!t lilU ~ n illtj ~, atJ ui1 

ffu1L~B~11ufB~Lt!il91ttirfum.j ~1Lii11tJ1\l\J'l::ti1'1!U MiBB1'1L~Bnlt'iJ1ll'~ ltiu~'lfill ttJL~rfuYJ~~ Btl11l LtfU 

~tjlJt!UMUflll'lfln 0lllLYIWlM1Ufl10!in,im lulflrii L'l!il'l1mf1wflt1 ltiu~1 LYifl lti1;\1J L~Bll!JUl'i'Vl11ln1'l 101:11111 
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1ulEiiLtJwtutJ"iZL'1fl1'1V 
1 ti l vii I'll il t W,t I VI Pl 1vitJ IL thl !) on I Ullfl!lll)J1 '1"l'!11l fi !) 1t1 l vii I'll ilfllJtnl !Lilt 1 ti l vii I'll il I filffi1MI ti 
1t1lv~1'1lilfllJ'llU fio 1t1lv~1u~n~oon1J11ihni1il'mlti1•,djvu,J,~m111101m1 ~1itinnuti ttuhnl'iw 

111 lFi ii I'll il 10u1t1 laii1'1l~ l'AlJ1ttnllfl~!llltJU'1ii1 '1lil ijtll~tn "l'!ltllfl~!lll !IUP!fl~ 1tlu 'iCl l~il1n "iClli LLPiU 

I~ !lll e,.itfi IL ,fW I 'AlJ1 t rfu m1 l t1"t1 lfl~ !lll tJU ,Iii l'llil IVl'l1 t lu'lt!lttr11'i ~, t ~ 17i R 111 ll I \rl'l tJ1 t U lfl~!lll 

1t1l!liil'llil 1fi11vi1tiitltl 1i'.Jun1·nhtiiwfit11t11Jiutfu.i!lu transesterfication 1i'.Ju11111!lllltl!li ~1itin1"ui1 

Bl oo '111J1 u lllJ rfuJ,iru ii I ua v thll I tlu J,iru B5 ii fill ful',iru ii I u ii tu a .i11 !!11uil'1wii I u ii Plotfill'uflu~ ll1ll 

mruiun,, ««: « <i::l~ BS 

·,uwJ,r11:mlnn116il111'1"Jttnrf71171J11(1tJEJIJ,V7tlJ1YINJJll'Jm:!197D(iITT d1lrivn,7>YlfJll116EJll'IN,,J,lnJ 

'11fnlllJYl711n'l1lmJ/lt1 1'11:!Dl11"'11\l71'5lnrUiJul7il11171.1f171 lno ibnum lifo tf Pm. llf!iTEJn1NNIID111'11:!1Mlfl1MIJfJfU 

(( 7 tJn 1,mro illljl.ll1111J1 /ii /111ll ~ n1,1114't1 Uil ffi lfJll1 'i7llntJ ( F1'111n11617111'11:l!llJ fl 61111 ~ /111R /111 ii, U 11111 1'1.1'1. lafi>a 

~11W1i1111Jn11,umil1ft tl111Y1. fJF111Utf!JJfJJ1 us:1fJF111un,F11Jiil'l1iJuath11d11· 

fJrutl,:11R,5 l/t)Js1'JJMJt5 n,,un,,y4';m1,tuqf u1!i'Y1 tf Pm. if,ff Pl (lMWu) 



"1J11J'J1nltfu11JUIJ1l1/ll'l'l1nTR11Jn,1d1uw1::D1Jfl.l71J9111111111 l11~1JDtJ,nn,1J11J"i<i't1i11Jn1Jn1R1j 

u11::n,Rn11~n1:n '3u.iun1nlvo1JuWnm1J'l,niio'i11i1utl'/11,JJ!i'lwo1fit11J 1n1,11111n1f11m1ofi1Jw,111u,01Jlif• 

111.Dl/l'l1nl u;i1Ji1uu1.i t11::tf1un11un11 u;irn u11J;;1nrff11111iSt11J ~1,r11 (w,vu) 



· u r -

lf MU.1\&IWl. l4Y.114 
tf fULlffi11.-,tm1;~,m-, 





lffrii,r111Ji11rrmf1111m¥li11,nul,111 

~ - 0., I ~ I 

LtlEIL'l'lill1El~ ttfl\1 (Uflil'UEI~ btfl\1) 

un 'fj,l'I, 1Dd'.9d 'fj"j::tJ1'1lUJL~'iW"l::L{1otjml!"lllilvi"l::"l1tlM1ilml111nmnf!R'l1nni,llv11tJDlll"llllltJ11 

ili1atr11l'i1n111u~,iiil~n inltit1,::ItJt1u'!umwitnJill6iu 111i::\l11J-m1Lihn9oL'fjil\JLl~ll ~lliln1,q'1111fill 

t "llltJ 1111n 1iuil'wi1 tJ 1 u l fl'11l ni, il'lU'fj'1t Oil fl l,l'lUq Pn'il 111 

n1,~1 Lilu1J1ututfu11 ,n1~un1iil111nolt.J N o11J,Juinici 11ci::iJtJ1 l'lii 1~0 tiilun1'ltliut111l 6iu ,i EJIJ1 

tutJ 'l'f. Pl. 1oa1oci t R"lll ni,il'lU'fj"l::Oll ff 611\l'q Pl'lil 1114' fflf a Lfl;Dll Ii' 1111n .rut li L ~u 11 ~" 1 ff o t ti 11 'llU I Bo L 'l'f il llt1il11t1t.l 

11~\l'i11,l\j1tJ11ri~Rfliln1t1Uon 

lfl"l1Jn1, Lin in.Ill 1111 ~llill flllii n,~ 61 flEJll 11il::,;' Mn& ,i euni, i:iil ,i ,i11J'fj, ::,1t1 i;hio tj ,i ilEJ 61 n il1 !l ~1" Ltlu 

t utl 'fj, l'I. 1na1oa ii'fji::i1t1 fi1il mi II il Dllli'A 11n iltJ 11o111 Ii n 11l\Jt111 1 ~~ 11 il Dllli1 Ii n ,iut11'Wi 1 ~u~ t111111 \1 ohnh 
IJ1~1 l~Lfi El I 'fj illl 11,ill 

ti '1'1.1'1. IDa!D<>'. i'IIJLM'iW"ltLVl'l'fif!Uiitlijll1"1 ol!111JU"llJ"l1tlljlJ1i 'l'l"lt"l1Tl'll1Ufi1L1u::\l1lliiii11i1lLP1101LUil 

f'!111J'i!JU LI 'llUtJ il il1 il fl111J'lBUl'i I fl~ !lll D il Lin ilU I~ El L ~n,'ltli::\IJ il n,:: 11.i 1 ~, 



I I • 1 .. , . 
·~ 

..., ... 
• 
~ 
~ 

... ~ ilpO ,.. 

: :::i:...... •. ~ 
. #~bHh .......... 

Gel 

--1 



1-1~11<11 mf u 1tio11,;i1n u.n.iu~ff lil u.~1lli 111iJ1,af n,n11111w t,.; 1iluu. Yill 1iloo11J11-1ioti1uu;izu.1.l,11111w 
I ilu u n 11u L 1-111 ou L~iJ ~llll, u. n11u;i tr lil u. ~111.l 11.n t,.; 1 iluti1u ~llth 1J t,.; 111: lil1 ntf u I w,11ihil1 A1'u u. 11 t li:i A11iii ou 

ijll ni1 U. n 111.J tr lil U. Yi11~11! LU1 Liluth'll u.n il\J !T lil U. till U. ilt:ti1'1l;j U ~ '11~ u11,J~'lfflJ11J t \lr\'U {A'lll ffl"l ~'ll '1 111 IJ t 'll 

lA,11 n,, i11uw,z 011 Rl'l1\l~ ,i-,11 lil1 1tlu t u,::v:: u ,n11 Oil t ,1111,u u.o II no ao ~ lit ti u.n 111.J!l lil u. Yi 11 L ilu I to LW il11 L tluri'u 

u on~ n~v'l!~1ml11J u.n~ A A 11111 won ,1 iill! LAIJ ii I! 11.lt,.; ~ll'Yl tM t ul'i11J ~tht 111.J.11 U!J!l 1! mnhtti ,u, ;i ~1 IJ 



1nn1,~lR"l'll n1,ll1uw,za11f1111u<i Pl"l'illil14' lil /11 t ,11 i1611.r1atl111t1ul uO w.l'I. 1D<l'.9<t u.ilzPiain 

W"l'ZU1VI iUJ L~'ll'i"lZ L ~1B~~1Vl"l'lliil'i"lZ"l1tlM11liu, u.n ilU~!il''l1nn1,i16111 ti u§ Pl u.n ilUElil U.~ll 

L;j ml11t1LihniaLw§11 u.Pi1111£iu.n11u Lll:iB 1nu41u1w1n 

t\ltl 'fl .Pl. ID<l'.a'.<1'.· ID<l'.a'.a n,i1wwi a, II~ § Ill u. \llltl"la: I Vll'l 1 VI I:) illn~, u.111:'A' MJ1U1 u.n m.ilti flCllmnlll 

L nu 1tf El l'l'l ii\ltl 1111 illJ1thtl"l'z t11w1'Jn1YiYi il'll ll1Ufl11lli!l\l U.IIZU11\Ji61 ilu U. M illl','l;l' llll1U t ~ ,Tu Lfl~Blffl11'111lJ 18\J 

U.\JU~flflmlillil16J1iau (Hot Watex Fired Absorption Chiller) ~ii,iJ118U1hwrumR1"lfl1Ufjllilll11ZU.1~U~BlJ 

L ;j El n,, I 'l'l1 a: I ii lil I ti PIMU 11 u. ii a: t 6 rru 11'1~ El lltlfu ()1 n, Pl t ~,r u El, 1'1111 ~ ti I ii Iii a, fl,,,~ ti u. iu,i. PIJU1 u ii 111/\" (ll,! 

"l'"»nf 111111 il1lJM1lJll l'I illl1tl l U lfl'11l 01"l'R'l\Jffll:Bll A 111U~ 111'1 il lil1 I ill El L nu ll'l'11l01'1P11BH11l l~u.ri@I ilU 1 W11 \Jt.l,a:~n ,I 

16Pia1tl 



,,,,n;,11uwmm111111wi$'~,n11l,,11 

-,::uu~~,iti1LiiULlilll1i-w~1:l\11uf'111i.ii£Ju~1nunr}tJ 

itt.1u 1,1 ii Pill 1 1~u l1i1t1 tnw .r llll1U A 11111 au '11 n u.n ilu~iit u tAill n1, ,hu 
w,::ellf'i,•nuij1J11111i11 iltfu,ieui;i'\lil 

• 1,i11N1U.nll\Ju.w1'11l,iw~ (Double Cyclonic Furnace) 

Lllll L 1,11 u.n l'l\J;i l'n mm! L tJ§tJU Lfio L W iillth111il llll tluw 11' 1)1)1UA11Uiou 
lij 1vn1'l11,11 u. n ;iu 1 ~at "'1 M lhl!I A11ui au ti;i !J01 K !ln1"illljUtJ Bil n, i: u. ii e1 n 1 f1 

u.il ::u.n l'l\Jtl1!l tu L~ a en u. uu t llii i n1,1 ru:a w 11!1 t R ilU tli:: n eu lij')!J 'IIBll 11,111 mi 

1D \101) RO ll01lLl,l11miMl1'n "1ml1ilL1,11U.niltJlutl,llu.in LLil::ll01lLl,l11mi'lOll 

mml1ilLITTrnrfilLiiA•nnn1,11,111mffibiollJ\i'IM1™DllLITT1m'.M«n tfuLUllffi'tlm,j 

Iii 13,!uli1l"1 l "'1i;i' ii 1t1tniu oul liloon 1t1.i U.il ::ii1t1iouQnn~1,J i'.itl,:::.n ru '100 

a\) 11111!1 ii I fl!l i191 tl '11 Pl '11n n au u. ii :: A"i'U L Ou ll \l ii ll A11Uiou t 'lltl\J I A~ Bil (n I il A 

e, R'l1111BU (Hot Water Generator) 

• l~Ellrh1il,11hiau (Hot Water Generator) 

LUUQtln,nl i.11 n Ltl § 1JUR1111iou'l1n ii1TJiou l'llnuli',vi' cK Oil n,, Liiii 

QllM(JiiLM1iou tl1m\.JLtlllu.Mwwi1'llll1Ut1ollL~o""1ii'1Lwu.wti~ 1Min51 
~ L'l!JUW R1111'1BU"l1 nff 1t1i llUU11 tlli1 !J L 'll t 'lln\J Lf11Bll" 1 J1 L~U LL \J\J ij lilf!U 

e IA'iElffl1'hlWU.W~frihi (Vapour Absorption Chiller) 

LUllLA~e""11l11iiuila1 K!l1£14'n,"1 ll1Uu.uu~AT!~1ml1i11,1iilllll1 Lw 

Q CIMIJil ci Oil Pl11 l!lil L fit! ii ~1 w!'utn1 l 'II 01 f11'lR1tJ f!11 iltl1'll: U.1 lil ~ 011 01 A1'l 
~1i!n1l1u U.i1::P111<111M1111lAil 'l::uu"11l11tiuu.uuif uon'l1n11::tl'l::Milil 

WW\l1ULIITT WLooruuVl\itru fTl"lin~!l U.i1::biii1mml:'lltJl1iB~U.11il~ 
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1t1 lu ll'li11n1,;l1ul'11::1Jll l'l;i1u~e1,o11il1 i:iutl illnl!t1n1,~ 111u1tuLO!llllll'l1n LLU1l'li::11t1 ~,; 

L1'111l n,,,., i111l "1 il n11ll1vuf 11111u LL iSI ll B lvi "tlii1 l u'II 111n"H ITT~ LL w llil t1Yl'>1i on iill 1'111 u 
1"11u1:: l'lll nu n,,t<J 111u10 u ii, A'iy u11:: 1 Oun,,~ niu1fi Iii l'l'u1Y1 flt u 111 tiil;i1u1,n II il 111 L Bil 1M° 
n, !:J 1 u1.J,:: LYI Pl ti ll'l.l!l n 'i1 n I Ou m1'111l'I .r ll ll1U u iilll !l1vi "tl u1 t ~ un ,, ~ 11 w n, ,n, tit 'I.It Aill n1, 

!NI 01Jllll1'11 ™" t:11tl ~1iPi11l'J U ~1 !i'll L tl'U 1111 !Jthll Uil:: U 'II iiill 1'111llj urii.J"S::tiltMi iil'U t'lli1l'I f lllll\l U<I ll 1l1Yi fl !l 

l tilm.Ji:: l !:Jt1Ufl1 tJ LU f'ITl Li!l'U 'lli!Jtli::n O\J~i ii'ltl !lll PIU l!lll ii 0~1 tJ 

l'I ii llll1U UiSlll!llYi ,i!lfuhu, tu Io~ iill lll'U'il Iii u fflj u 1Jll !l!l n I Ou ii Bila,.) u \J\J fi !) n,, t Ul'I ii lllll\l U<lll!llvi Pl !l 

I~ !l lJ il Pl fl11lli!lU ua ::n,,tul'I P llll1U LLiSlll !l1vi Pl !l 1~1J II R Pl ni::u ;:i 1 vlvh 
• m, lffl'lwll1'I.I u111fmle1 !l 1 '1 o N ie1\hf ou u tlll !l !ln 1ilu n,, t iil'I P lllll\l ua ll 1l1Yi Pl !ltun,,r. il e1il'1iou uo1::n1, t ii 
UiSlllErmllltlt'!.11::WO\J U~ll 

m1lffl'IRlllTl'I.ILllllo1vi11ti'tum,Ni,nhim1LltlllEEn1i'.lu 

9. n,, 1iil 111ifii1l'Utlil Iii 1,., 111'lw111iu t11'n.lt11 ,I I i1un111iil 111il'1i!l'Utlillilffil IYll 1/ru B~ ijllni1 u1113-fu uall m;J ,i!l 

t u"1 il'nn1'Mj'U 1 'l w 1111u111,ut11 ,I 

ID. m,r.ilmfiimltlillilLv&ifimjlJL1W 1"1ll1t:lltlwfum,1ur.iimfii!J'U,nu1'\.lll1n u11::iln11luvthllPi!JLO!lll 

a . n ,, 11 il 111,!,; !l'l.ltlil Iii r. illl r. iil1'1.1 1ilun11'111 1 n fl l u l fl tin,, u il 111J'1i vu "11 n uiil ll v1vi ,i !l u 1 u iilll r. 111uriu 

l'l11lli £JU 1"1ilmf 13111n n111::u1t11'111lliButJ!lll L~ !lllVhfl11u 1~u "1i!l 1 ~ !llltl-fu mn, Pl llilu lhu 111-1 n1cluo1 n 1tl~ w 
1'111lliO'U 
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m1l6Mli11\l1\111,11,01i\,itilu1::trufl\J111N 11ti111flu 

9. rmouLIMIMI Passive LW"l~U'l~!l1l!nJL1~111,uli;ivo1~tMilllll11lLlilll!l1YiPIM U.il::ni::u.il~lill-hu 

111. n1,ou Ll\111,ruu Active LW"llMIOULl\11liiii Ll'l~ollti1t1 t,:.o,n1P1l1uu'itn1luiiP1m11~riio11n1, 1tlu iffiMiliJ 

iiifil 111 t u'lruu 1 ~ ou11 ~ t 11ii m, 11111t1011 a, n, 111 rJ1u,ruu 

"· n1,ou LI 111111:uu Hybrid 1ilu11:Uuou u. 1111iltt!w i11111uL1111101Yi ,itl L1il1:ti11iK011e1~ t1Wil111nll twnw 

u.utJfill'l tl1t1lunil1~iiL1o11101Yi111tful,ul-uo1iie 

l1io rii Oil n,, t,:.11 ii 11111 il'r111l n,, Ln'l,f 111"1 LI ,:(,:i L i1~ 

• m1lUYUillll1\1111111D1YiflVLihlNRfl01!:1111 

1YWh - L1ti11oon1ilu " 'llMI i'io 

n. L!li1'1Llilll01fiPIMLI\JtJ!'iill1l: {PV Stand 

Alone System) 1i'.J11i::uu11ii,ilww1~r,\'iu 

~ m,oonL1utJi!ll1iult111,u1~4i.nhlMI 

111t1 ii 111 'IIYI, fl'Jmnl,1M1~i11 A' eutJ,::nou wi t1 

u.11111!1 il ;i LI 11110 ,ii .. a iiun,n! F11u f!iJ n,-·n.Ji t'j 
11.\JillLl'IO~ U.UflL'10~ U.ill:flUO'lNIU~!J\l'ltll\J 

1'11Y11 mi: LI ii '11\l L W lww1m1: LI ii II iltl LI U\J li il'll: 

tJ . 1t1ilo11111111J1iii,itl L1uu.i·orru,1:uu 

tJmh!J (PV Grid COMected System) LW"IIMI 

II ii Pl 1 l'lw 1~\]0!l !] n LIUUll111iu II iii"' 1 WW 1 rJ 1\l 

fl'! O'l nl I tJ ~ !l\l'll:\J\J 1 riw1n'li: U.il ill'lll I ilu 1 'IIYI, n,i: U.il i1 il\J L tll ~ 'l l:\J\J il 1 !J ii 111 l'lYh llil tJ Pl'lll t tl II ill "'1 WW 1 t \j L tJ ill lU!lll 

...,;oiu~~thl:\Ju '11\1\h v 1ww11ihli11 iiu n1nii1M1~i11A' (Utl11: n au IK1 t1 LI 1111 1 !I 11 ;i u.1111a1Yi lllv iiun,nl I ti§ w11:Uu 

l'IIYI, mi: LI i1 l'l'lll lW 1 'IIYI, n,:: Llil ii Milfil ei!l rru, 1M1'11mh !J 1 WW1 





fl. Ltlil ij U.i'hl£J'm llltl u. \J\HllllJ IIJ ll1U (PV Hybrid System) I W"'l~\J IIJ €i III lmhi'i On £J£Jn u. V\J 1if1\limh11,u 

'i11Jri'tJ'l11n"'l1U11Jil Ill 1 WW1 ilu1 1t!u "'l~\J Ltl il ij U.lll\1£J1ii lll!irruw R\lll 1UillJ u. ill: Lfl~£lll uu lliiiht1 il ,::w Ltl il ij U.illlltl'm llltl 

rfuw.r11111UillJ U.olt 1WW~illlll1 1ilu!Ku 

\Iii t.111 ,w, ::W'I ::tf uv tj nu n1, v v n u. tJ\J 11111J1 ,i qtl,:: lllll 1'111'1,11 n,, 1 ilu n, nil .iw1:: ml 1 ti111u lli1111 tJ v11 

n"'lt'lli111w li11111ui<1u £111 u. u1w,i:,1t1 lii1ilii1 t.1n1, Pi Iii il11, l:\J\J Ltlila U.i<lll£J1ii Ill ii IIJ€i 111n,::u.i<1 l WW 1 l u 1F1,11n1, 

!i'U I ;:j £llllJ1 '11 OW 'l t:"'l1tl lii1 i It/ U au H fl 0~ 1 n 11~ l!lJU1!i'U I ;:j tl ll lJ 1 '11 nw "'l t:"'l 1tl Iii 1 il UIJiifl1 fl IJi 1 ll ') 1 fl 1 ll n 1 "'l 

U1U I~ n t ull, t \I ty l l'l"'lll n1"'lYl1i lJ Pl1 tJ ti 1\lU1"1n'f i::ti, { 11\11 lil"'l 1tl\ji lfl"'lll n,, au ii M iltl1tlw 101:: I il Iii 11'""'1 Iii 
l'f1::Ul'l'JPli£l!j!l!J1 Gltl1m11!lJU1n1"'1Ln"l1111iilijll 11'""'11i1 Ltlt.111 lm.J U.oll:\"'lll LitJUqlll"'lillil1 1ilu!Ku 



""'"" 

m,wl~!lfnh,,'"1,m, .. , . ........ 
piln,.,,,.,,......,.~ fuld..u.,,,n.,,,.,..~'ll i'<Ml''"umj! 



fl'ill01"1111'n1Vi"lt11)1) l'l 1111\lli Pl"I ii ~njj 01"1 t ii Vi°""" 1'1l illJIJ1tnUOi 1 Slhru tr.i tJ 1 ii 
1 un,,'l r.i,h I Yio1ht11,nhvo ll1.Jo 1~'t1 ll1.J 111il11 

fJlll~"I 11'1111::(IPI t1i1illltJO'UiJiO~JW1W.rll\l'nMlilU.'1'11U.lllt:~TM'l.rlll),U 

m~nllVi °"" 111u 1.h !ill m-nl1Y1 .r11\l1\I 11uu11ii ,nu u. u1Vi,::"11tJ lii1~i1 

·u11m1::11tti1,,,'fv11n11lt1'wA'1111111au.i,ul11qJ,{111,'1v11n11i'Jtllh at/111,t/11 

t111on/i iJJJ1t11ff uwul11 11'111::RtJlf/ll'lun,tnMJ, w1::v11ffn'M'l11Jiiw1::11ttinlu 

tli'Jml,l,t1n11T'llwfi"1111111auu1T6111n11eulhif11lt1ull{],t11 ,flvluH11iiF111u,ju6u 

m11111n1wu,/IIIDuff111u111urin111'l1tJ11iit1T/llt1D11tl11llJ nw11111vlJl'f1111111i11l,t1 

n·nu1rr1JmJRUlt1ii/lllfuut1v/111t11 invrr~/fq::,f1Tu,R'iv11f!!J1lm111111 i11lh6u 
liftuR11u,tuf11urii11 l11lli!f1'l,tJ11Rt1t/llllflllff r.1111lt1urrn$J'l::1ifurr1JmJ,'Jf111rr11vy 

1uifr1111ii,a11'/lla11R1111,11g1Jti1::J.11rudiu111/111 uviiiTR111m1ff af111rr11mia11 

!'11DUmJnm/llNuff frnui'jlJti1::J.11(Ul~/IIR!JW/11101'1n,RtJW/111 lfliD1'1'/IIRuif<1ttf,t1 

T11n1mwvya,;frJ,,rtJlmUl1'11'11JH"Jf/" 

n 1-m 111111111 .fu 111111'/u, 'fulutfu u I 1 t llti'1t, n fl ln rJ t II t1!1u11,w.,,11111111·1:rv v" 

W1::!J1>111111~9"1'1::191Drf»11f1uu11m111fuftiflrm111ull1lt1Rn'l!l1WIW1 ua::111unn 
l11111lt1'11111llvm11,mn::11utlv1111mu1,1lauua:m*itnmvv11tl1::1nf'llnt1 
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L ~fl fu l~f.ifJ"m.l wll 

nl!ml1ni LUU Lfl~flll~n, n 11tJii6mi'l11 Yi l111J1"ltmM lllllllll 'lml'il1n n1"l Lfl ~ !JUi1u flll illJ n.l ~ tJU t Ii lilUYi 11' ll llllJtl il 
'il1~u1wil'ull1unil111t!it1,::la!N1rita,i,11 1t!u n1writlllui~Afl1Jtu1lliatu11cu n1'lti'nll1 n1,euJ1 'rliDNfiM 

Yii1'1lll1U1~1tuu,1'!UlJ 
ninlu111Jl11lll'l'fU4Wl>l>OWlllRn\,ICUmffl,rnl)ll0Wl>lllu,i,ili ID ll\JlJ ili1l 

9. flllmlil1JL1t1\J'rllplL1U111nurf11 (Vertical Axis Turbine) 1ilun11\i'uil11Ylii11nu'rl1jUL1R::tuwAill121n 

nun1·nfl~!JUiivflllil1Jtu11m,w 

ID. fll!mlo11Jl1Cl\Jffll\lllll111tl\N!JU (Horizontal Axis Tutbine) LU\lflll\,!\j~jjllmMljU!.MUfl\J01"lLfl§!JUi1 

tJ!lll illl t u11 ll1'11tl T lit vllt uw lit L ilu~1 illll1 nfu 11111 illl 

ninlu111JUW1NiiMIRll1YN1«tu 111 3UllW ilia 
9. n11mio1111i4flijUti1 (Wind Turbine for Pumping) 1ilun11Mi'uliii'llll1U'lilU'l1nn1·nfl§flufl 

tJflll i11J 1111:: 1 ti§ vu t Ii I illl'li ii'11111un111 i4fl t~uni,tT n'rli fl euJ, •n nYI ~,ilui! ijll I i4 fl ltilun-milll1 Ln iii fl n,, Ln\i m 
n1,~ulnR1111::n1wilnfl ,Jq~ullt!ia~~11Jri'u 1n 11w ilia 11w,~11 1111::11wt!tJtTn 

ID. flllmlil1JLi4!lNR Pl 1-mf 1 (Wind Turbine for Electric) 1ilun11m1Yiftil'i i1'1llllll'lml'l1001iLPI ~!JU~ 
tJ flll il1J 11 ii:: L ti~ !J\j t,,, L ilu'l'I illlll'lU nil '11 mf w1Yi 11'1111,un il1Jl'rllpl Lfl~ !l ll ri1 L ii lit 1 wvh L fl !) Nil '1 L ilu'l'I 11' llll 1U 1 WW1 

11'l<jwlinm1111l!i111u/11n11m111W\l1ritl~n (Small wind Turbine) 1111::f1\l\,!\li11JtJU1Al'rlqj (Large Wind 

Turbine) 





·- 0 I .., ._, -Pl1i.lW'1::,-,tlP11'1 £11 Ultl'Vl1ll1\'.I lil\'.l'ITTPI LWtl'1U'1 • 
iln\'.l~'URi.Jllli1111ww1ri1l\'.ln11111§P1tJ'U1PI ~o flLR1111Pi 





Li.l~jfi~tJLWW~ 
M1~:1ni~~ 
wli\.t~_,wt:h\1Juilu _ .. _ . ·-· . - . -. . . 



m::fJ,n11ffllrrmf11111111,i111T11Jln11 

,....,~·rnu;i1i~ 

• ... u, L ;,, ii' !11'lll01'llli11l, !'lllll1ULili:tfiuu,u, n WO'l~lll'lwni,tl'l;L 'Yll'l1'YltJil <;;Li1ULiiBP1'1L' n, 

11111iiL i1u 1~ a lll'1 !,itfu. L 111 ti L 'liai,,; LWL~ a. 

P111lRillLl'ltJ\'l61LmJatmhl'l~a!fllldii ~tLWL~a~iWihitU- ilitya~L11iiL11Td!fi'llltM1aiiwaiiu. 
11uim aii wa iiuif u~u1t11111ui1 ~Ut! iK1 L tJll 1~ t iiiwa L vi all nu lli'11 all. !ilA' ii 11'1 fJ\J a ni 1 R11uw a L iii 1111~1~ 

~u, tJ P111ui~ n f'l'ltl\J R'i'1'1; iii !lll u ii III a1m1tm11 lli'1 <v::lli !lll'Yltl 111 t;1 LBll. atl11llfuWLilu 1 ti II Pii1 t um,ju1'LMit1 
!i1 Llltl ,; iiiallii Pl11IJ!'I a L flalffia .iu 1'111. \J11l ihru11l av,~ uii ,i 1iriu1nni1 P111u Iii Bil m, litntl 1iri 11titJ1 tJ t m'luJ 
'lilll 1n 1n fi11wi 1li Iii !lll L~ tJ Pi1w ;l1lu1 nll'n a tl11lfui-iuun Ll'l'nl5ii, Pi111, ilu1uani1111 .iii' tJ. <iill a1q,; ii111i1' tJ 

l'IU ih!LtJl lll!l lli'.i Ol'lL l'ITdSO'I ~ Ill !Jlljj m'l lloln I ti§ tJU L i11ni1 L W ll'l'n150'101'l R1 w1tl ll'l'TdS O'l 1'111IJ!'I il I vi !Ill L ol fl 

jini11~3Wfl· 11Piuio111'Ylt1 Lwtii;1'Yll'l~t\lil~i1 uii111 lm'lo1ili111l 1A' ... • 

r1,~i1i'11 r11~urifl(Utl/flFIR"1117 fi,rhith., nntmtnJIJflR ,do11f117(,n,lrlu,o§im,~,,,,n 
(U 1'11R1iJiR,fft1 N71J9'11RR,., IY1lmtJ111iJNII 1,mq,r611Jfifl <I tfu7,FIU IY.l'I. ioc1'<Io 





Lfl'nt!fl~'l'f El LW !JU 

• 111,1,1,nffl ll I ii tN • 1 Ow1't1qpiiw,1,1.rm 11111ti ,wit 1~11J~l1'1'Ylilliiwiti1t16i1f 11if 111J t 111J1mll n,, 6i1 1 il\Jil'l III 

11riwo1nurm1111'11!1111 lAt1111i111 A1J1uni1 1nc1: ii l11u1'iri1llJ1iilil'inq;!n-1,ai'111\l1Pl'll,f31i'l 11i1:: 1rl11n1m,;i111~,11 

11luil'1 u u1'11111 n,i 11~ t1 L ii111 t ,.,, ll m,u II a:: o11111,n 11i1,11 11 tj1 « 11 ll111:fu Rll 11;:i ::tT11 llu ,n t1 t IA' n,:: 1111 t ii n1i11' Ml 
U ii tR1111 L tJ ~tl\J LIU illl Phil 'l 

tJ{tlty1tJEIU LFl"N!n~'l'f El ~iii !JU 

I l'l"l\,I! li"l'W 1J L \lltJll L flutJi't1 qpfl!lll LI U1'Y111l 01"llli1"lll Dtj Llol ttJn1JJi 111\Jtl !lM~1tlU l \l'lO"lt liltJ /11 u.,ii t li11J 

Ri11uRi'1 i::liltl~mu "lt.1ii11itliiui'5 ..f11 tunTnftw1 u.o1::t.1~"ltlit1'1111 ti.l6i11w1tJtu "m11111t1n11111 l1i1t11ow1:: 

n1-m NJIJ1 Lfll"l\,f !fi'lL iila l 1'!011ml Ill!! l ii Otj R lo1n1fi1' 1W fl1111'W !l L fl !Ill mJ1!1!lll fl11U\'i!lU'lt1J1111 RTUlil L\l lj II ii 

,111!111R1111~11 Om!'l t "011il,tt.11J{Jil!l11nu 1 u 1111ii 61.,..a 1111 R1,111 on,,il II ilmtmJ lA 'l tJU 1fifl'l1nn,i I tJ ~ !It.I u. tlo111 

..f 11n1 t1uonu. o1i:n1 t1 tu -K11il'l i: IA' 011 01 Kt1 ,n,iii fl1111, ou A ou II ii t fl, 111,a:ii i;i, rl11 o tl111 il11 t un,"Sll1'itn ni, 

M11l'l 111 t ~un,n, II II IIU 11.ia:n,, 6i1 I ilu 01"'! ntfu 11111\J II il ttl Nt 161!1111\J'I t JA' 1111 L o1i1111i111~31u~ Ill l "!ti !l II AU 

l Utl161 llil ti LQ','j1t I ~1\N~tl Dllf ! l U'JO"ltliltl t i.liJ al1iln t U~NO'l"liJ 1'11111~ 1J ;i Pl tl~ 'li'1 Llil:: l \liJ fl1111,~ I \l111t 1111 

6i11wtl'i'1M1tlR1111!lA'IIU 1'11111 Lfl!l"l i'.lol ~ if cyqp LliltR1111'l!ltJR!l1J 1iila l\lll1l~il llil::Yn!l11Pi!ln,i,a11fu 

n,i I tJ ~ !It.ILi tJ1111athll'l1 A I lrl II ii t n11\ltl'l1u-K11 ~1u1' ,i 'l f II flll ~1111,A § 011 Llil rl iwo,"111111 n la nm t1uan 1i 

IUU!lthllili 

ti"J::JJ1o/Ul11:nffun1D1J'il?Tm1::1Wlii?1RVDIJl'l1::U?YIRJJli'ill'l11:lif?DrjITT 1:f1J1Jll'ITdjfi'ill'IDIWtJi151Jl'l11:"i?Vmll 

T111(1n1Rfli?1J'f 11mfm1::11vlii1i'Rifu'f >11if t1,VD1J 



"U'i'llf]ilWIOIW!JII" IIU1W1•Tltllihiillffl1Z\J'MIUJIM'll'li•1V1!l~mvn=iuuril'fllnilm 1il!l1!1uuvnn11lun1'lfi11ilufl'l111!lt/111ilfl111Jli!!J 

tMt lin fl111J •iJm "I u 11• "WmJ,~1 ru • u& t "illJil~1lmJ" illlil u],mn11 t lii11fl1J 1',m1111J1'l~\ll'f1,iu11l\l 1M 

l'Liim.Ji'tlty11J!l11 L Pl'llf !il'll'l!J LW!JII ~" 1l1uuU1Y1111~1111J1iml11 \h.l'fu lt1! M «un,.,..; Ml1 lmin'l ~,u ,1mf 11m.,..;iw,w lill\l1UtJ!JII l Y111 

., -'HRntJEUn1'1i.lL'~11'!NR 
1111l1.iill11"l'\ljj111ai1 ,r,ifu1Sv1wii11fi11Lilu1L\IL&lll'fil'llll1\l'll'Lt\itJ!lll1&m1u'fuil1L"1'il:rn1J111111 111\ll'l11lmJll111Jii!l1ln11Uil'nl'l,!1l1'~1Yl1J1J1nt1'u 

L~!l tl'J m,fi M RIIWIIM IL\IL &\ll'f il'll\l11lihl'] ~ll L ilu1 ~!lll<n I ilu Tt1t1 LQl'l1 • !l ti1llBlllht L l'l 1'1 ll'I !lilllilu\lL1ill,T,irui!iut1!lll l'IUL!lll bi 1w !llll'f ori'u m11J ii oil n,, 

/TI!I t lnhtll'l l'I ii !Jll I ii!! Liiw1 1ti1'11nP111ltl'ltll'll'I t U u,i &tihru IIIIUl11W1l'I 

IIU1l'f1:mt!Mm!Jlll'f'ltU1l'llllJLii'IW'l'tLVl!l1iITTil'uLi1!!11'fum.,..;PWMiNll1U L\1ulll1lJ!i11l!J!Jll01'lHAfflffllW11L\IL;i\lW;ill\l11l~'] !Jti11WL\IL'1UII 

Mil•• 1 ml lA'iinuiOt'lillilvlit"l1tlwiil u1 'fall t11 w1t!lllMi1U'ltl'l'lllil'fu ill t liilf m11ffll 11111J1\1u 1 ti lM u 11~ u 111ill II A111J 1mn •mi IL&t1'1111J ii llll m'l!J llll 

u,::u111utu!M'lnoun1,LJi11ilufl1'n'JnA.fll 

Bil 1 ti ni 1if u u U1l'f, t'!1t1 LJ!1it1 !llll'f 1 nt1l'l 111J LM'ill'f1t 1 ~11J~i1 Vil I ilun1i1J!lll oti11l !lll f'ii11J bilillill u !l n A 11111 !l n ILriU C\ll'L1 IQW1 t L~!lll t 111 

1~Dllmill 1w !!ll!l ti,11 Lfim Mll'i t I ml lifo!hlltl' 111 ~tu L~!llltJ 011 m, tilw ii111l1ulh t un,,u ii,imt IL 111 \'WI, n1'lll'Tlll L ~mrnio lJ1!l ILl'i II tu 1ill w,wm11u L M'I 

W1tl~1!J~1 'ltl111lilwi•TltJM1il~t1ilJm111'1111J1wlt1lili1um,Pi'1lt111l~1l'f oi\11l'11Ul'l'illlJ'] mJ !l'uLwn,,<l',m,, -.J,• 1;fo l~mntlmnlellfi'I 

u !) n '11 mfu 1A11l n,, 11-1'1 ll I~ OU u II t l 11l l ,1w,wil'll,r, !JUI do111J1 'ii 10\'j '! .,,ti ,;,;Ju 1hu ll'Lt\i I ilu 11'111l 01'!tlU1 II I~ n fill~ ll u Ii" nit IL II l WW l 

Lfi!lll!llJmlllllfl111Jilllln1,!JllllfllJtlUIJ',ntuMllO.i11Lilul'Lll'n 1111n1iu11ti1l'fll'llll1U'i10mtnJ!JfmllllliU 1fo1\1ulli'1!Jt/11l011ili'U\IL11Lll!N1l'fil'llll1\I 

~ilou11n101l!iw1tfltli1!\lltiitltJtnl ILllt\lL1flll1JtlUll11J1iDlifllW1Wll'll~lllilliful,i'mllll1!!lUfllJtlU l'LillU1Lti1WAll\l1U'i1M1!l\J!lfm!lllfluli.ruo~~II 

iitio1Jtb II llin,.,..; ilMWAllll1\I t uitli1'utlit L l'l l'li!u111l u 11ti1'1l iiu1111J 1 tlili111 



,., ;\'n n,, u. ~ll F11111ii 1,., 'l u iltJ !lllW, ru 1l'l 11111 i ,;iw,1:1 (1 a ~irnf u vf 11 mi-illii111 vw, t I u ,i, truv11 ln II l tliill 

au1R,i atl11l1thJ1~01111'11l'uu.li11lt11Jao1 ui1m,lliiw1::11t1ti1it\liim,ii1m,11'l~mfu tf,w,1F11~n ueiuia\1,;i1,an 

iill \MPj N ITT1 t \I !l\l1 R PIU1\ll!U1 tf ,wii u. fiq::mi Iii 1 ti tJ curi'I RU M!lll n,, t t!ti1w \ Yl111nntfu ,, F1iJ1wqllq tu. w\ltJu 

L ~!lV'] 1tluri'u ,,,, n,i ti!) t mf ,iru u. Wll 1ilvri BU fio V111 ?i fl iii fl'dTI~V 01'1\l bhiu ,io R1111 M!lll n,, qlliiw, ~ti Iii-ii 
1liL~11iiln'!f1ifllufiLflo~m.intnJriBUli'Jun1"liilfl'610U11lfli!l10!lllVTIU1\I U.iltLi'JufuJ"l~fl1ffillflMhtftJtJUB\Un!Ml~ 

tJ!lllUUTlfii:i-1t:1fii1iii\'lln~11 

n1'ffl 1111u1w;\'ll\l1'U6U'] bii,i;itLtlU lu lll~htJ il w ;\'\l\l1\1Uilll!l1~91t1 w;\'ll\l1Uilui11 Lillilt1U 1ulfllR111Ylv 

0~1\1 \1\ flt1utMI ;\'ntJ!lll 1'1111111 \ M Pj N ilif I tJu Ljlv111\1 

Min 1.4 ,-i13 fl11SJ'Wil\.1'1~i'1Cl.l 
n,,ti, L iiunT'itJ!lll l l'l'11ln1,vu LfiV1 L O!lll nun,,~ 1111\llW lilllll1\I l!i!tJ \'1W1 t !)!11\l~llvl liifiltf u Pl11/U\11 

w,::iwiii1;,!1.1 ;nuulli£i1i1MlnR1111Wlltl,::111Mi"lliu fillli?i!ll'l1111W!lM lih.nnLiiultl 1wovLiiultl 

w,1:11t11ii1i1rlv1nulR,lln1'fflMrneillll11.111i11l'1 Wi1i;i::LihMillJ1 1BllLw1lllih1nw w;\'llll1\IUilllil~Plt1 

will ll1\I ill/ 't il't lu11i1 L wv!t11.11 Iii 1'11111 t "1t\JLPltJ !lll t M1ln1, U~l;l1"ltu11'11111 \ "1111 t 1111 u. il tW!l L \11:Jll IA!) n,, t !lll1\I 

L i'Ju,,, ;\' n ul'iilbHliitlfi 111 a ll'lill m,w1,i t 1,1qj ,,,, n L Ou ltl ,i111 F11111'i1 L tlu u. ilt I flotl,:: lvt1UtJ!lll fl\lL i'lu1i1u1uinn 

,,, iii'n u \,1\) 1'1111/W Ml:111(11 th ti 1-iim'lli llll\l1Yllilllll1\I t W'I t\ YI Pl 1 YIVR !) ti\ ml lP1!l!fllli7uRll u, 1 tie Pl1111ti'll tiu 

1lii11lfl~A 
~,~~Tl131Jil~SJ1l\.l 

U.\11W,t"l1tl lii1'1tn1 L 111:11 iii !lll flU ii'i n,'lli ll'IJ\11W illll1uvl Ul\1111 \ nu IK1 !) ti 11lvl ~tJ !l\ln1, l'li11l1Jjj ~111"u t li1"u 

U') t \ YI Pl \ ~ !)~ \ ml!) milt)' Iii L '1\10 RB u. \11W,ti1tl ti,it lilll 11'611~ 1:1 L ,alllhW u.11 ii l till!) ol Uil t 1 u lo~\ tJ ;iv! iii, L iiu n,, 

ll tl1 ll l'i a 1 ;j Bll1:111U1u w \j AU t u11l n1,w ;\'1lll1\lei1ll1:1011iu I tlu I ii till 1ili 1:11 nui1 ,,,,n wt ti LW"J, tm::tr'lniv,nw 

tJlllll'l"ltU1Ylil1l\,'IW'5tL~ll~1 U.~1 n1'5\iiihw11fi11Tt1!lB~lliltlulll~LtJil1l1 t~u\htLYIPl1Ylt1Rllliln1"Mllmfil Lln 

L tlu t \lfJ n1'u0 11.i t!lT~ ,i Oil 1utl cy1"u'i nq ~ m,llh!,irw, nni-nl I tluo~ll tl11l U.Wll\l 







iilili.Jni11fu n1,Plm11'l(uu.a~,w1w~1Jll1u,11l!u.u1w,z11nA1Wu ~llLwn11PiAl'lUWl'llU1"1!Yit11n, 

vi!i'tlM!lllfiu 'flm-YlllVlfl lul.imin,nnt(llll m.iiiniw 1nA~!llltJ!lll\JitLV1P1lvit11ilm,~n 

'lt1milili't, nmMi1W~llll1UPr1ll11~n1l'ml.5fi'll'lv1wullifu 1ilun1'l'A',w1l\Jijlrrlll!l'1Jtiuu..itn-n#llW1mJ1v11 

1 iii othllu.i'lill L wi1t1 ilun1,w111Ju1vi~11 Lilu n,, tt'l'viiw u, n,il <'!1ll1'1C111ii ei lii\'111u tutJ,t1viP11ii'1t1 L vi fl l utiiS 

eu I fi A'i1nn1, Plm,n'l(uu !lll 1 viv L!lll li11111m t Ill! nun,, 1 ti ll1U!l ti11l u. ~'lill 

tJC\lt 1jjju1nu n,, t tiviiw ti 1n,111 tit UU, t I VI Pl uJ L Wtl\ltb tit iiiw illll1U t t,111 tit UU"it I VI Pl!) V 1\lW !l L Wtl\l L nll!u 

vlltl 1t1 t \i' Ln'dei, n,ii, 1t11 iii I l4llt1u ii r,i n1"'111ti1w ~llll1U<i1 n l'i1ll\Jii: 1 vi F'I I n1m.itl1t11 l4ll\Jill1C\I L iNVJUmiu L'l vu 

!ltj111tl 1W7tLVIF'lll1flt1Utlf1tl LtlU11U 
n1,f1r,i11in "1P1,..,.5n,iwo1wt11l" tun1'l'A' 11llu1w :llll1U li111ilum;vi11lll1 lu~n1,w 111Juiw:1Jll1uilti'"Su 

oti11lU.~'iill 



n1i 1Yl;i11ht1r.i§1111nhn.J,t:1Y1fl1Ylt1. n11lfflh i11t1Nii,i 14M\IU'fZLYIII lY1t1 9"'10 ;) lfflh lYl!J 'f"IJlfrmtl lll«!Dc1-ln««nl. 

01\l L YIW'I: n !l\l r., § 111 m Ennzt!1 ,'11«u d f.11 tJtlizt!1 ~°lmud n1 'l 1 yj;j, lll!J r., !\ Pl U. M\ltl'l:: I YI 1'11 'l'I ti. lllcl'. <l'nl. 

n,, 1 Yi;!, ll, ti r., §" U.Mll\r'lt: I YI fl 1 'l'lti. fflru'lYlllll I R~fflt I fludmmJ\l,U{,i ll11Yl'ffltnn,J,. fl1\l I YIW,: n,,1 mh ll1t1 

11ii111u.Mlltl'lt:IY1fl lY1t1, (1slcl'.«ID ). 

n,i:miuw1tilt1tJ. NR\l'llfflfflV~fllffl1W1YIIIIJLi111Ynz1fluum. ~i: n,im;,,tJ~\l1Jt\lll(l n'll:ffl"l\l 

vntiltl!l. 111crctr1. 
ln\Mil\l mlYl1\ll4 Ill !)~0111, mu~lij\l. m1\'.h1011iJ. n1\ll'l'IW'I: \jililGnPll'mU, locl'.ct9. 

11111::n,,llmilflillm,1;:iiillw,::1nt1iffl'fit1J1Y1lllll~'iW"l"t:L~!ltjITT. Wll1111lllll41Nffll. n1\l1Y1Wi: fllllt:n"'l"'lllm,lm\ln1, 

IQ !'ilJW"lt: 1n1J"l 6il'l,l:\Jl'l'l llll I~ :m, t: I ~1!ltjITT. 1'lcl'.ct'1. 

R111::ni"'lll1an,,n1,w11\l\l1uM1e11Y1tm1e10,. w11\l111m11114m1 1umuuR 14Rtlulufi11111. n1\l1Y1wi: A111::ni-nJ1am, 

011\'l ll\l\l'lU M1 ij ll 'l'IU'rnl!)'l. locl'.ctcl'.. 

lA"i\lm,i:J1ul'lit:!l\lRll11J~111,11i;i1. 1un111111Nt114ffl011l11,\ln111'-nlwi::w.t11111~,i,1111 u,::<i,tJ 1n««n1. n1\l1Y1Wi: 

l m-11 n,, id11Jl'l"lt:!l\l fl 111\l ~ 111,.i i;i1, .., er ctn 

lA1\ln1,l41\n'l,::!l\lR1111J~111,o1i;i1. 1t'Juil a ,i,iaw 11~11u11!m1J1iw l,r,-11m,emnntwi411111~11,11111. fhmA!\l 

~ ID. n11ll'l'IW'I: ~ ll!J1lJYl!l\ll'i'l'i1nlll, 1'lcl'.loct 



QJ n, ~Vl,'"Ju'W 6\luu'lU 
MINISTRY OF ENERGY 

'M'UU!EJ ~'1tUs;J1U.M\1ITT'ffilllN1Vji\1\11'Ulflfl" 

( i;il11 t Iii 1:1 

n,~-:n1Mii11111u 

u1vm11t"1,iu1111nllti"l:,l1ml'11i1v «<ia-«nG'.-«®ID-fl.«-n 

1;lo11lulom11u1wWiT1t111Wft Mt.I "° ii 
fllfflRi'1111,n : L~!lutfu11f11.1 ID'2'.«« 

iilU'l~lll'lfllV11:1 n,ooo fli;J llll~lll'lfl!i'lln(l'lf 9,000 fl i;J 

1i'1wlutom1M"SZ:111l~llllPIIILQis!W1:ttwW1W1 <:lo W1'N1 

Wlfflfl-fllfi lo : LM!lU !YUTil'll.l lofl.<l'.o 

ii1U1Ufl1.1w111'1f11"11:1 lo,000 fllil ll&tll1'1f1!i'11nq'1f 9,000 fllil 

1i'1011lult1mlM"SZ:111IYll»Mlll\lPl&LQii11M"ll:tlUIIMTnt1 dtt. ,..,,,., 

W1.1'4flfllfi n : L~!lU IN11flll IDfl.fl.G'. 

iiimufl1.1~111'1f1lvi1:1 to,ooo fllil 11111~111'1f1!i'11nq'lf 9,000 fllil 

1ilt1ulutom1mz:"1"171lMillll1ufmhlinum,,mnt1tnio lUMllll1T1Ut1tllllMoLM!lll 
il"l"jW Wlfflf'l'fllil G'. : LM!JU Pji11flU kl«~ 

~1u1uiill'4111'1f11Vl1:1 lo,ooo flM 



etnl'Tnl1~u,~~~z~~~A1Q"; tnrnu1uui~n1z~'Mu~iu~1u 
«««! trJ ~u ti LEJ'IJ L 'IJ Dill fil Elli L '1'1 ~ nod Ell 1'!1 'ru tfu III ri 

(l'IJU11l11iiiilli1'1 U.tJ11l'l'l(n"J Ltl1'1'ifl(n"J fl11lL'l'l'l'l'f 90«00 

!Y1"J. oill-9«0-nooo 

, ;.-
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