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Opis zadatka:

U skladu sa suvremenim trendom razvoja motora, novi Ottovi motori imaju znatno manje radne
volumene, a samim time i vece opterecenje kako bi postigli odgovarajuée snage motora. Cilj ovog
trenda je znatno povecanje u¢inkovitosti u $to Sirem podrugju rada motora. Ovim radom potrebno
Je usporediti znalajke rada konvencionalnog motora i motora smanjenog radnog volumena iste
snage kroz detaljan simulacijski proradun proveden u simulacijskom alatu AVL Boost.

U radu je stoga potrebno:

- Kroz literaturu analizirati suvremeni trend razvoja Ottovih motora koji se odnosi na smanjenje
radnog volumeni motora i primjene tehnologije prednabijanija.

- Odabrati dva motora sline snage istog proizvodada, jedan stariji bez prednabijanja i drugi
novijeg tipa koji koristi prednabijanje.

- Za oba motora izraditi model motora u programu AVL Boost. Podesiti modele da daju priblizne
rezultate onima koji su dostupni za te motore. S takvim modelima izraditi znaajke rada motora u
podrudju njihovog rada, s posebnim osvrtom na potro$nju goriva.

- Detaljnom analizom rezultata koje daje program AVL Boost odrediti uzroke promjena u
potrosnji goriva motora sa smanjenim radnim volumenom, ukoliko su takve promjene dobivene
proracunom.

- Izvesti zakljucke.

Pri izradi se treba pridrzavati pravila za izradu zavr$nog rada. U radu navesti kori$tenu literaturu i
eventualno dobivenu pomo¢
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XWMHFDM VPDQMLYDQMD UDGQRJ YROXPHQD QD SURPMHQX
GRELYHQLK UH]XOWDWD SRPRiUX GLMDJUDPD L WDEOLFD XWYL
QDYHGHQH SURPMHQH WH MH VYDNL UD]JORJ ]DVHEQR RSLVDQ
VX ]DNOMXpFL

.OMXpQH ULMHpPL 2WWRY PRWRU V XQXWDUQMLP L]IJDUDQM
SUHGQDELMDQMH VSHFLILPQD HIHNWLYQD SRWUR&EQMD JRULYI
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(QJLQH GRZQVL]LQJ ZDV LQWURGXFHG LQ WKH ODVW GHEDGH
UHGXFH EUDNH VSHFLILF IXHO FRQVXPSWLRQ DQG H[KDXVW
LPSURYHPHQW RI HQJLQH SHUIRUPDQFH 'RZQVL]LQJ LV PRVW F
WKH QXPEHU RI F\OLQGHUV 7RGD\ PRUH DQG PRUH PDQXIDF!
HQJLQHV ZKLFK KDYH UHSODFHG ELJJHU IRXU F\OLQGHU HQJLQ
F\OLQGHUYV DUH H[SHULHQFLQJ VLPLODU FKDQJHV WRR ,Q RU
WRUTXH FKDUJLQJ WHFKQRORJ\ LV DSSOLHG E\ WKH PDQXIDFV
7KH GRZQVL]LQJ WUHQG DQG WKH WHFKQRORJ\ WKDW DOORZ'
FKDUJLQJ GHYLFHV DUH GHVFULEHG LQ WKLV SDSHU ,Q WKH
GHILQHG 2QH RI WKHP LV EDVHG RQ D FRQYHQWLRQDO VSDUN
RQH LV EDVHG RQ D WXUERFKDUJHG GRZQVL]HG VSDUN LJQLWF
DSSUR[LPDWHO\ WKH VDPH UHVXOWYV DV WKRVH SXEOLVKHG E
ZDV SHUIRUPHG WR GHILQH WKH RSHUDWLQJ SRLQWV LQ RUGFH
FRQVXPSWLRQ SURYLGHG WKDW WKH RFWDQH QXPEHU GRHV
SHUIRUPLQJ WKH SUHYLRXV VWHSY FRQGLWLRQV DUH LQ SODF
6SHFLDO DWWHQWLRQ LV GHYRWHG WR WKH FRPSDULVRQ RI E!
Rl GRZQVL]LQJ RQ WKH YDOXH RI EUDNH VSHFLILF IXHO FRQV>
WKH UHVXOWV REWDLQHG WKURXJK GLDJUDPV DQG WDEOHV W
GHWHUPLQHG

_H\ ZRUGV VSDUN LJQLWHG LQWHUQDO FRPEXVWLRQ HQJLQH C
FRQVXPSWLRQ
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8 GDQDAQMH YULMHPH YHULQD DXWRPRELOD SRJRQMHQD M
L]JJDUDQMHP ,DNR VX HOHNWULpPQL DXWRPRELOL VYH YL&H SUL
L]JJDUDQMHP MR& GXJR YUHPHQD ELWL JODYQL SRJRQ YR]LOD
VWDYOMD SUHG SURL]YRyDpH DXWRPRELOD MH VPDQMLYDQM
SREROMaDQMH SHUIRUPDQVL 3RSXODUDQ QDpLQ RVWYDULYD
YROXPHQD PFRORRQNLNMRML VH LQWHQJLYQR SURYRGL WLMHNRP
6PDQMLYDQMH UDGQRJ YROXPHQD XJODYQRP VH PDQLIHVWLUL
RVWYDUXMX PDQML JXELFL XVOLMHG WUHQMD L L]JPMHQH UDG
PRWRUD XJUDyXMX VH WXUERSXQMDpL 3ULPMHQD QDELMDQMD
L RVWYDULYDQMH YHiH VQDJH WH MH WLPH QDGRPMH&AWHQ
SRYHUDYD XpLQNRYLWRVW PRWRUD SD VH VPDQMXMH SRWUR:
PRWRUL V WUL FLOLQGUD RVWYDUXMX MHGQDNX LOL YHiX VQI
VPDQMHQX SRWUREZQMX ,VWD NRQVWDWDFLMD YULMHGL L ]D
RGQRVQR 3HVW QD pHWLUL 7HKQRORJLMD VPDQMLYDQMD UDG
NRG PRWRUD VD VWUDQLP L]YRURP SDOMHQMD 2WWRYL PRWR
GLUHNWQRJ XEUL]JDYDQMD JRULYD LOL YDULMDELOQRJ XSUDY
FLOMHYL YH]DQL X] SRWURAQMX SHUIRUPDQVH L HPLVLMX LVS
&LOM RYRJ UDGD MH XVSRUHGLWL ]JQDpDMNH UDGD NRQYHQFLR
YROXPHQD NRML LPDMX SULEOLAQR MHGQDNX VQDJX NUR]
VLPXODFLMVNRP DODWH.MENBR2BDGD ELW UH GDQ SUHJOHG L
WLMHNRP SRYLMHVWL 2SLVDW #H VH QDpLQ VPDQMLYDQMD |
RPRJXUDYDMX 3RPRiUX VLPXODFLMVNRJ SURJUDPD XVSRUHGL
NRQYHQFLRQDODQ EH] SUHGQDELMDQMD D GUXJL VPDQMHQR
.DNR EL VH PRJOR XVSRUHGLWL UH]XOWDWH GRELYHQH VLP)>
SURL]YRYyDpD PRGHO MH SRWUHEQR NDOLEULUDWL D QDNRC
]JDKWMHYLPD 3URFHV NDOLEUDFLMH L RSWLPL]LUDQMD PRWRU
PRWRUL SURL]YHGHQL VX RG VWUDQH LVWRJ SURL]YRYDpD NDN

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH



ODWLMD 5XPEDN =DYuaqQL uUbD

02725, 6 8187%51-,0 ,=*$5%$1-(0

5D]YRM PRWRUD V XQXWDUQMLP L]JDUDQMHP

ORWRU MH VWURM NRML SUHWYDUD QHNL REOLN HQHUJLMH X P
MH WRSOLQVNL VWURM NRML SUYRWQR SUHWYDUD NHPLMVNX H
D IDWLP WX WRSOLQVNX HQHUJLMX SUHWYDUD X PHKDQLpPpNL
LVNRULVWLWL ]D SRJRQ YR]JLOD 3UYL NOLSQL PRWRUL V XQX\
VWURMHYD NRML VX X RQR YULMHPH ELOL MHGLQL WRSOLQVNIL
VX SDUQL VWURMHYL ELOL VNXSL WH VX PRUDOL LVSXQMDYI
SRNX&aDYDOL VX RVPLVOLWL QRYL QDpLQ SRJRQD YR]LOD 9HO
-HDQ -RVHSK (WLHQQH /HQRLU NRMH MH JRGLQH L]JUDGLR
7R MH ELR GYRUDGQL GYRWDNWQL SOLQVNL PRWRU ,PDR MH

DOL WR MH ELOR QD UD]LQL RQGDaAQMLK SDUQLK VWURMEF
LOQVSLULUDQD SDUQLP VWURMHP 1D 60OLFL SULND]DQ MH /HQ

I r Exzenter Gas Exrlachwntmr
L't
L ager Kahwasser F
posc - 2w 4
- ——— —— -r=Kolben "}
- L |||I
i
i
]
| Ay,
B pdeil bt

60LND /[HQRLURY SOLQVNL PRWRU > @

/I[HQRLURY PRWRU V XQXWDUQMLP L]JDUDQMHP SREROMA&aADOL V
SRVWLJOL VWXSDQM LVNRULVWLYRVWL RG 6D VYRMLP DWRPH
RVYRMLOL VX SUYX QDJUDGX QD 6YMHWVNRM L]JORAEL X 3DUL]:
SHLWKPDQQD RVPLAOMDYDOL VX QRYH PRWRUH DOL VX SRQR
NRMHP MH SUYL SXW XSRWULMHEOMHQ pHWYHURWDNWQL UDGC
VWDFLRQDUQL SD VH QLVX PRJOL XSRWUHEOMDYDWL ]D SRJRGC
PRUDOL VX VH UD]YLWL PDQML PRWRUL SRIRQMHQL SOLQRP LO

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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PRWRUH VX [DVHEQR SUHGVWDYLOL *RWWOLHE 'DLPOHU L .DU
SUHGVWDYLR MH SUYL PRWRFLNO NRML MH ELR SRNUHWDQ Et
5D]YLMDR MH VQDJX N: PDVD PX MH ELOD NJ L LPDR MH
EUJLQX RG NP KGR NP K 6DPR JRGLQX GDQD NDVQLMH .DUO
V NRWDpPD L GLIHUHQFLMDOQLP SULMHQRVQLNRP %LR MH SR
PRWRURP V HOHNWULPQLP SDOMHQMHP VQDJH N: 'DLPOH
SULND]DQL VX QD 60LFL > @

60OLNRMH¥WRYL PRWRFLNO NRML MH J LIUDGBVR BRWMWOLHE 'DLP(
DXWRPRELO L] J L QMHJRY L]XPLWHOM .DUO %HQ] VDVY

6YL RYL L]XPL ELOL VX WHPHOM ]D GDOMQML UD]YRM DXWRPRE
NRML MH SUHWYDUDR NHPLMVNX HQHUJLMX X PHKDQLpNL UDG

NRMHJ MH UDG V SUHJULMDQRP SDURP GRYHR GR LGHMH L]
NRPSULPLUDQL JUDN 3UYL SDWHQW QDSUDYLR MH SULPMHQM X
PX MH ]D YLVRNL VWXSDQM LVNRULVWLYRVWL SRWUHEQD YLVF
SRVWL]DR EL NRPSULPLUDQMHP JUDND QD WODN RG EDUD

JRULYR MH QDPMHUDYDR XEUL]JDYDWL X YUXiUL L VWODpPHQL ]U
YUHPHQD SULPLMHWLR MH GD L]DEUDQL &DUQRWRY SURFHV QL
RVWYDULWL LJRWHUPQR L]JDUDQMH X PRWRUX 2VLP WRJD NR
MHGYD PR&H SRNULWL PHKDQLpNH JXELWNH 1DNRQ WRJD QDSL
3RVOLMH QHNROLNR QHXVSMHOLK SRNX4ADMD LSDN MH XVSLR C
7YRUQLFL VWURMHYD X $XJVEXUJX NDVQLMH 0$1 7DM PRWR
SXQR SUREOHPD WH MH MHGYD XVSLMHYDR UDGLWL 1LMH LP
GRYROMQR GREUH L SRMDYOMLYDOR VH VQDA4QR GHWRQDQWQ
GRYHOR MH GR LJUDGH WUHUHJ SULPMHUND NRML MH PRJDR U
,PDR MH LVNRULVWLYRVW RG AWR MH QDGPD&LOR VYH GRW
SURL]YHR SXPSX |D XEUL]JDYDQMH JRULYD ELOL VX LVSXQMHC
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SRIJIRQMHQRJ 'LHVHORYLP PRWRURP 7DNR MH WYRUQLFD 0%1

SRIRQMHQ 'LHVHORYLP PRWRURP V LJUDYQLP XEUL]JDYDQMHP
SULND]DQ MH QD 60OLFL > @

25
[

60OLND 3UYL DXWRPRELO SRIRQMHQ 'LHVHORYLP PRWRURP V L]JUI

SBRGMHOD PRWRUD V XQXWDUQMLP L]JDUDQMHP > @

SBRGMHOD SUHPD QDpLQX ]IDSDOMHQMD JRULYH VPMHVH
x PRWRUL VD VWUDQLP SDOMHQMHP
x PRWRUL V NRPSUHVLMVNLP SDOMHQMHP
SBRGMHOD SUHPD UDGQRM WYDUL NRMD XOD]L X FLOLQGDU
Xx PRWRUL NRML XVLVDYDMX JRULYX VPMHVX
x PRWRUL NRML XVLVDYDMX JUDN
SRGMHOD SUHPD SURFHVX X FLOLQGUX
X 2ZWWRY PRWRU
X 'LHVHORY PRWRU
SRGMHOD SUHPD EURMX WDNWRYD
Xx GYRWDNWQL PRWRU 7
X pPHWYHURWDNWQL PRWRU 7
.DNR tH VH X RYRP UDGX XVSRUHyLYDWL GYD 2WWRYD pHWYHU
XNUDWNR RSLVDQ QDpLQ UDGD L ]1QDpDMNH WLK PRWRUD
2WWRY pHWYHURWDNWQL PRWRU

2VQRYQL GLMHORYL pHWYHURWDNWQRJ 2WWRYRJ PRWRUD V?
PHKDQL]DP VXVWDY |]D VWYDUDQMH VPMHVH WH SRPRUQL VXV
pHWLUL WDNWD 7DNW MH KRG NOLSD RG JRUQMH PUWYH WRPp

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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REUDWQR 7DNWRYL X PRWRUX VX XVLV NRPSUHVLMD UDGQL \

QD 6OLFL > @

UV = usisni ventil IV = ispugni ventil

uv i
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o — GMT
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Uo: UV otvara f2: IV zatvara

4 GMT= gornja mrtva tocka |y GMT
. -~ lo: IV otvara

Ug Uz: UV zatvara 3
7 i 7 W I v
us ‘1 i Xy
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N s
DMT DMT= donja mrtva tocka DMT

1. okretaj kompresija radni takt 2. okretaj

60LND 7TDNWRYL UDGQRJ SURFHVD > @

2VRELQH 2WWRYLK PRWRUD > @
Xx SRIRQVNR JRULYR MH ODNRKODSOMLYR EHQ]LQL DONRKR
X VWODpLYDQMH VPMHVH JRULYD RG WRJD RGVWXSDMX *', X
X SULVLOQR SDOMHQMH YDQMVNLP L]JYRURP HQHUJLMH LVN
X L]JIJDUDQIWH RBQYW + JODYQR RELOMH&MH 2WWR PRWRUD M
YROXPHQX L]JJDUDQMH VH RGYLMD RNR *07 H NDG NOLS LP
UHUL GD MH SURPMHQD YROXPHQD L]JDUDQMD ]DQHPDULYLEL
x SURPMHQD VQDJH SURPMHQRP NROLPpLQH VPMHVH OHSWL!
SURPMHQRP NRHILFLMHQWD SXQMHQMD FLOLQGUD .ROLD
SRORADMD SULJXadQH ]DNORSNH
=D 2ZWWRYH PRWRUH UHIHUHQWQL SURFHV MH 2WWRY SURFH
LIHQWURSVNH NRPSUHVLMH GRYRYHQMD WRSOLQH NRG NRQVYV
L RGYRYHQMD WRSOLQH NRG NRQVWDQWQRJ YROXPHQD .DNFR
SUHWSRVWDYNH NRMH QLMH PRJXUH RVWYDULWL X VWYDUQR)
UHDOQRJ SURFHVD SULND]DQD MH L]PMHQD UDGQRJ PHGLMD
SURFHVD ,GHDOQL L UHDOQL SURFHVL 2ZWWRYRJ PRWRUD SULN

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LN@MHYRHDODQ GLMDJUDP pHWYHUBRWBNDQRQ BWWRIRBPDWRUD
pPHWYHURWDNWQRJ 2ZWWR PRWRUD > @

2WWRY PRWRU UDGL WDNR GD VH X WDNWX NRPSUHVLMH VPMH
EDWD + L SULWRP VH JDJULMH QD SULEOLAQR f& GR f
MH MR& XYLMHN LVSRG JUDQLFH VDPR]DSDOMHQMD SD MH SRW
XSDOMLYDQMD (OHNWULpPQD LVNUD SRMDYOMXMH VH QD VYM}!
1IDMUDQLMD WRpPND SDOMHQMD RJUDQLPHQD MH SRMDYRP GH
WUHQXWND SDOMHQMD SUL QDJLYQRM VQD]JL NUHiUH VH RG [ |
XSDOMHQR SRpPLQMH ID]D L]JDUDQMD ,]JDUDQMH |[DSRPLQMH N
RG NRMH ]DWLP L]JDUDQMH SRVWXSQR WHpPH GDOMH 1DMYHIiL
QHQDELMHQLK PRWRUD D QDMYHUD VUHGQMD WHPSHUDWXUD
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7UHQG VPDQMLYDQMD UDGQRJ YROXPHQD PRWRUD

9UOR SRSXODUDQ L HILNDVDQ QDpLQ VPDQMLYDQMD SRWURAQ
MH VPDQMLYDQMH UDGQRJ YROXPHQD 7DM WUHQG LQWHQ]LYC
9RONVZDJHQ MH ELR SUYL SURL]YRYDp NRML MH XJUDJLYDR P
DXWRPRELOH PDVRYQH SURL]YRGQMH %LR MH WR 76, PR\
PHKDQLpNL SRIJIRQ NRPSUHVRUD WH MH ]JDPLMHQLR GRWDGD&Q|
6PDQMHQL UDGQL YROXPHQ QDGRPMH&WD VH SULPMHQRP WXU|
LOL YHUX VQDJX L PRPHQW > @ ,DNR MH WDM WUHQG SUYHQVW
SRJRGQRVWL ]D SULPMHQX X 'LHVHORYLP PRWRULPD > @ O
9RONVZDJHQD %0: D OHUFHGHVD 5HQDXOWD VX ]JDPLMHQLOL
PRWRULPD VPDQMHQRJ UDGQRJ YROXPHQD 3REROM&DQMD X S|
SRVWLJQXWD SRVOMHGLFD VX VPDQMHQLK JXELWDND XVOLMEF
WRSOLQH 7DNRYHU RPRJXUXMX XaWHGX PDWHULMDOD L VPEC
VPDQMHQH YHOLpPLQH > @ (NVWUHPQL SULPMHUL VX PRWRUL
NRQMVNLK VQDJD 3ULPMHU MH )RUGRY (FRERRVW V WUL FLC
MH RODN4DQ MHGDQ RG WHALK GLMHORYD DXWRPRELOD 7R ¥
WLMHNRP SURL]YRGQMH L RGUADYDQMD > @

7UHQG VPDQMLYDQMD UDGQRJ YROXPHQD NRML UH]XOWLUD -
VWDWLPNLP VPDQMLYDQMHP UDGQRJ YROXPHQD 1DVXSURW
UDGQRJ YROXPHQD JGMH VH WR SRVWLAH JD4HQMHP SRMHGLQ]
JRYRULW iH VH R VWDWLpNRP SULQFLSX 1D 60LFL SULND]D
DXWRPRELOD SURL]YHGHQLK V RGUHYHQLP EURMHP FLOLQGD
SULPLMHWLWL NDNR MH QDMYHiUH SRYHUDQMH WLMHNRP JRGLC
.RG RVWDOLK PRWRUD V pHWLUL &HVW RVDP L YL&H FLOLQGD
]JD SRVWL]DQMD LVWH LOL YHiUH VQDJH NRULVWL SUHGQDELMDZC
VH YLGL EURM SURL]YHGHQLK DXWRPRELOD V SUHGQDELMDQMt#
X SRMHGLQLP ]JHPOMDPD 3ULPMHUXMH VH SRUDVW SURL]YRG
GLMDJUDPD ]JDNOMXpXMH VH GD MH WUHQG VPDQMLYDQMD UDG
YRGHULK SURL]YRYyDpPD X VYLP GLMHORYLPD VYLMHWD

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60OLND %URM SURL]YHGHQLK 2WWRYLK PRWRUD V SUHGQDELMD

OMHUD RSWHUHUHQRVWL PRWRUD MH VUHGQML HIHNWLYQL W
SURL]YRYDpL SRYHUDYDMX VUHGQML HIHNWLYQL WODN RGQR
GRELYDMX YHiH UDGQR SRGUXpMH NRMH MH RJUDQLpPHQR NR
YULMHGQRVWLPD WODND 1D 60OLFL SULND]DQD MH XVSRUH(
PRWRUD SURL]JYHGHQLK RG VWUDQH 2SHOD L )RUGD 60LpQl
SURL]YRYDpD 1D VOLFL VH PR&H XRpLWL SRYHiUDQL VUHGQML

> @
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25 25
Plomas = 228 MPa | Pomas = 2.09 MPa

1.0 5D

P, [MPa]

By = 118 MPa l

Py = 117 MPa

0.0 \“:'”’) 0.0
l 0 1000 2000 3000 4000 5000 6000 7000 . 0 1000 2000 3000 4000 5000 6000 7000
n [rpm) n [rpm]
60LND .DUDNWHULVWLND WURFLOLQGDUVNLK L pHWYHURFL

ODWHPDWLPNL RSLVY VPDQMLYDQMD UDGQRJ YROXPHQD > ¢

YDNWRU VPDQMLYDQMPGHD G@QIRIDYR N PHIHPD L]UD]X

& L o u__u%:l' i0av
NYVIVE:

JGMB MMDGQL YROXPHQ NRQY HQFLRINODQRR PRAHRUQDBRQ VPD
-HGQDGAED GDMH LQIRUPDFLMX VDPR R VWXSQMX VPDQM!
LQIRUPDFLMX R SURPMHQL YULMHGQ®RVBWH @ QMAL IHIHNW L M QH.N
GHILQLUDQ MH LJUD]RP

oL 56
JGMIEZ; MHHNWLYQD V@ EUR®RWRNWNMREWR RRMAWRULD & DWIGRRWRUD
YROXPHQ PRWHRUDQID YUWQMH PRWRUD .RULVWHUL MHGQDGé
LQIRUPDFLMX R RPMHUX VOQDJH L VPDOQOMHQMD UDGQRJ YROXPFE
IDNWRU VSHFLILPQRINRMNWHYQRELIWODWNDR RPMHU UD]JOLNH VS
WODND SULMH L QDNRQ VPDOQMLYDQMD UDGQRJ YROXPHQD

VPDQMLYDQMD UDGQRJ YROXPHQD ,]JUDpXQ VH YU&AL SUHPD VO
TNV TVEXY
. | —20uU0a™ivac
b 36004

JGMMgMHVUHGQML HIHNWLYQL WO D NgNRQMHEQR L HOKMRWY LPYR)LR
QDNRQ VPDQMLYDQMD UDGQRJ YROXPHQD 9ULMHGQRVW IDNWF
GD OL MH VUHGQML HIHNWLYQL WODN SRYHUDQ LOL VPDQMHQ
MHGQLP IDNWRURP SUHPD L]JUD]X

&L 8&° E &°

L QMLPH MH PRJXUH RSLVDWL VPDQMHQMH UDGQRJ YROXPHQD
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THKQRORJLMD VPDQMLYDQMD UDGQRJ YROXPHQD PRWRUD

'D EL VPDQMLYDQMH UDGQRJ YROXPHQD X] ]JDGUADYDQMH LC
PRJOR ELWL RVWYDUHQR PRUDOH VX VH SULPLMHQLWL UD]OL
SRSXW SUHGQDELMDQMD SR]QDWH VX YHiU YLAH RG VWROMHGD
FLNOXV RVWYDUHQ YDULMDELOQLP XSUDYOMDQMHP YHQWLOLP
SRVOMHGQMH YULMHPH UD]JYLMHQH VX QRYH WHKQRORJLMH

VPDQMHQLP UDGQLP YROXPHQRP > @ 'LUHNWQR XEUL]JDYDQ
HPLVLMH BRROMX HNRQRPLPQRVW WH VPDQMXMH PRIXUQRVW SF
SULPMHQH SUHGQDELMDQMD 3RYUDW LVSX3MLK & OLBNRAH U(*5
VH XSRWUHEOMDYDMX QRYL PDWHULMDOL L HOHNWURQLpPNR >
YL&H JRYRUD R WHKQRORJLML QDELMDQMD PRWRUD

I1DELMDQMH PRWRUD > @

*ODYQX XORJX X VPDQMLYDQMX UDGQRJ YROXPHQD EH] JXELV

RPRJXUDYD SRYHUDQMH WODND QD XVLVX L]QDG DWPRVIHUVNR

EH] SRYHUDYDQMD UDGQRJ YROXPHQD L EUJLQH YUWQMH 6QDJ
2L V@B, @y &4

JGMHy WHHGQML HIHNWVEQIR W ¢ DS LEPSRRIDI R @ X PLHOD YUWQMH

PRWROEURM WDNWRYD > @ 6QDJD SUHPD WRPH SUL NRQVWLCL
VSHFLILPQRP HIHNWLYQRP WODNX 2Q VH L]JUDpXQDYD SUHPD L

L@Eggé— %%e%ﬁ%
JGMIB; MHHNWLYQL VWXSDQ#, ¥WHKGR QMG FOQMNRERRIDDUD GQH WYD

*  GRQMD RJUMHY QD&Y D NWHRGEQRWHW¥IRW B XMW DLMVND NROLD
]D L]JDUDQMH NJ JRULYD 1D VUHGQML HIHNWLYQL WODN PR
SXQMHQMD 2Q VH L]JUDpXQDYD L] L]JUD]D

Bio L—

avyen

JGMH ®MBVD VYMHAH UDGQH WYDUL X FLOLLQGRXVQDWRWH &MY U 4|
UDGQH WYDUL NRMD EL VWDOD X UDGQL YROXPHQ FLOLQGUD
SRYHUDYDPR PDVX VYMHaH UDGQH WYDUL NRMD RVWDQH X FLO
GR SRYHUDQMD VWXSQMD SXQMHQMD D SRVOMHGLpPQR GRYRG
PRWRUD L VQDJH PRWRUD 1DELMDQMHP VH SRVWLAH QL] SRJI
VQDJH PRWRUD NDGD MH WR SRWUHEQR QSU SUL SROLMHWDC
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YHOLNLP YLVLQDPD 7DNRyHU MDYOMDMX VH L RGUHYHQL SUF
WRSOLQVNRJ L PHKDQLpNRJ RSWHUHUHQMD D PR&H GRUL L GR

9UVWH QDELMDQMD

9UVWH QDELMDQMD SUHPD > @
5HJRQDQWQR QDELMDQMH LOL LQHUFLMVNR QDWSXQMHC
OHKDQLPNL SRJRQ NRPSUHVRUD
x NOLSQL
x URWRUQL
R 5RRWRY NRPSUHVRU
R YLMpDQL NRPSUHVRU
R *+ NRPSUHVRU
x VWUXMQL
R DNVLMDOQL
R UDGLMDOQL
3RJRQ NRPSUHVRUD WXUELQRP QD LVSX4QH SOLQRYH
Xx QDELMDQMH VWDWLpPNLP WODNRP LVSX4QLK SOLQRYD
X QDELMDQMH GLQDPLPNLP WODNRP LVSX3QLK SOLQRYD
&RPSUH[ + QDELMDQMH
.RPELQLUDQD QDELMDQMD
x UHJRQDQWQR QDELMDQMH WXUQRSXQMDp
x WXUERNRPSUHVRU WXUERSXQMDp
Xx GYD WXUERSXQMDpD
1DNRQ NRPSUHVRUD NRPSULPLUDQL JUDN VH YRGL NUR] KODG
7DNR VH SRYHiDYD SXQMHQMH FLOLQGUD L VQL&DYD VH WRSO

5HJRQDQWQR QDELMDQMH

.RG RYRJ QDpLQD QDELMDQMD LVNRUL&GWDYD VH GLQDPLpPpNL W
VH QLNDNYR PHKDQLpPpNR SRPDJDOR D VYDNL FLOLQGDU LPD VY
RWYDUDMX SHULRGLpNL D NOLS VYRMLP NUHWDQMHP XYODDL
FLOLQGUX MDYOMD VH SRUHPHUDM NRML L]D]JLYD WLWUDQMH \
YHQWLO |IDWYRUHQ UDGQD WYDU XGDUD X QMHJD L NRPSULPL
VH ]JERJ ]IDWYRUHQRJ YHQWLOD QH PRaAH GDOMH NUHWDWL YD
NUDMX XVLVQH FLMHYL WH VH QDNRQ WRJD SRQRYQR RGELM

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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NUHWDQMD WODND SRQDYOMD VH VYH GRN VH XVLVQL YHQWLC
FLMHYL QDL]JPMHQLpPQR VDELMD L 4LUL WH QDVWDMX WODpQL
EUJLQL YUWQMH X WUHQXWNX |JDWYDUDQMD XVLVQRJ YHQWLOD
BULOLNRP WRJD GROD]L GR QDWSXQMHQMD RGQRVQR SR
MDYOMD VH X XVNRP SRGUXpMX EU]LQD YUWQMH D L]YDQ WF
SULOLNRP pHJIJD VH VWXSDQM SXQMHQMD VPRQMXNMHQ.ULYXOMt!
60OLND SRND]XMX GD VH SUL WRM EUJLQL X SRGUXpMX ]DV
SRVWLAX V QDMYHiRP GXOMLQRP XVLVQH FLMHYL $NR VH XVL!
SRVWLA&H SRYHUDQMH VWXSQMD SXQMHQMD RQGD VH WDNYH
RELPQR VX SULNOMXpHQH QD UHJRQDQWQL VSUHPQLN NRML VC
QDpLQ QDELMDQMD PR&H ELWL L]YHGHQ L X NRPELQDFLML V
SULPLMHQMHQ RQGD VH L]YRGH X NRPELQDFLML V LVSX&QLP
SRGWODN UHIOHNWLUDQRJ YDOD JUDND D QDpPLQ UDGD MH MH(

_ Maotor:
g |a) s - o DMB 128A
E 1 fL Brzina vrinje
2 I=250mm by . n=4000 min"'
; - : Promjer usisne
T cijevi d=¢35
5 Duljine usisna
5_ cijavi:
g
3
& A
" uo i Uz
0 a0 180 270 360 450 540 630 T20
60LND .ULYXOMH WRND WODND PRWRUD '0% $ V XVLVQLP VXVWL
> @
( v=85I : Filtar za
- - = I{rah
d=935
" |, =250 mm
1, =500 mm

=800 mm

-

|

GlerXoiit

60OLND 2EOLN XVLVQRJ VXVWDYD PRWRUD '0% $ > @

1D 60OLFL SULND]DQ MH GLMDJUDP VWXSQMD SXQMHQMD RG
VNODGX VD 60OLNRP PRWRU V QDMYHURP GHKXD MIDQVRYAH XKW LV Q
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SXQMHQMH RGQRVQR PRPHQW
PRPHQW PRWRUD

Motor DMB 128A
Promjer usisne cijevi
d=$ 35

Duljina usisne cijevi:
promjenjiva

Stupanj punjenja A
Moment motora M,

N =500 mm

3000 4000

1000 2000
Brzina vrtnje motora n (min™)

60LND
PRWRUD > @

5HIRQDQWQR SRGUXpMH PRaH VH PLMHQMDWL SURPMHQMLYR
SURPMHQD PR&H ELWL VWXSQMHYLWD V GYLMH LOL WUL GXOM
NRML PLMHQMDMX REOLN XVLVQRJ VXVWDYD SUHJUDGDPD X ]
SULND]DQ MH VXVWDY VD VWXSQMHYLWRP SURPMHQRP GXOMLC

G000

225
Cijev Kolektor za Cijev za 200 1
i maksimalnu snagu maksimalni
maksimalnu moment E175
snagu &
=
Rotirajuci 150 - i o
Zasum W= rad s duljom cijevi
125 } - we== rad s kracom cijevi §
= kombinirani rad
- e - ] 5 "
Grananje Kt]::'.}.'m_rlz% . 100
maksimalni moment 0 2000 4000 6000 8000
Donji dio usisne cijevi I —-)
60OLND 6KHPD XVLVQRJ VXV@DMBYRRWHRQ@WD QL G2 MDJIJUDP LVWRJ P

GHVQR > @

OHKDQLpNL SRIJRQ NRPSUHVRUD

=DYuaqQL uUbD

7DNRYHU VH PRaH YLGMHWL XW

.ULYXOMH VWXSQMD SXQMHQMD RGQRVQR HIHNWLYQRJ P

.RG RYRJ QDpLQD QDELMDQMD NRPSUHVRU NRPSULPLUD JUDN
]ID SRIRQ NRPSUHVRUD X]LPD VH RG UDGLOLFH PRWRUD WH \
OHYyXWLP GLR WRJ UDGD VH GRELYD QDWUDJ X REOLNX UDGD
UDGQRJ PI&LEDMBPIUDPX MH GHVQRNUHWQD SD MH UDG SR]LV

VWXSQMD NRULVQRVWL PRWRUD QLMH WROLNR L]JUDAHQR

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH

> @
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1D 60LFL SULND]DQD MH VKHPD QDELMDQMD PRWRUD PHKEL

VXVWDYX VH QDOD]L ILOWDU JUDND 3 NRPSUHVRU . PHKI
SULND]DQLP XVLVQLP 8 L LVSXaQLP , YHQWLOLPD

PhAe—

60LND 6KHPD QDELMDQMD PHKDQLpPpNL SRIRQMHQLP NRPS

1D 60OLFL SBYNL|MQIJMBEBP QDELMDQMD V PHKDQLpPpNLP SRJRQR

p, Pad

(+)

¥ v, m'kg

-
-
-

\rud strujnog kompresora rad strujnog kompresora
s meduhladnjakom

60OLNDSY GLMDJUDP QDELMDQMD V PHKDQLpPNLP SRIJRQRP VWUXM

SUHPD SRGMHOL NRPSUHVRUD NRMD MH QDSUDYOMHQD X RGO
NUDWNL SUHJOHG SRMHGLQLK YUVWD NRPSUHVRUD

.OLSQL NRPSUHVRUL VH NRULVWH X YHOLNLP VWDFLRQDUQLP
WDNWQLP PRWRULPD 8RELpPpDMHQR MH VSRMHQ GLUHNWQR QD

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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NDR L VDPR YUDWLOR =ERJ YHOLNLK GLPHQ]LMD QH NRULVW
SULND]DQ QD 6O0OLFL > @

60OLND .OLSQL NRPSUHVRU > @

SRRWRY NRPSUHVRU VSDGD X VNXSLQX GYRURWRUQLK NRPSU]I
PDOLK NRPSUHVBMVNLK RPMHDOL ]D VUHGQMH L YHOLNH XVLVC
PRJX ELWL UD]J]OLpLWR REOLNRYDQL DOL XYLMHN PRUDMX RGY
VH RNUHUX VLQNURQR MHGDQ SUHPD GUXJRP QDMpH&UH SRPRI
X] SULMHQRVQL>RFEMHBINWLYQL VWXSDQM GMHORYNQMD WDNY
rax> @ 3ULPMHU 5RRWRYRJ NRPSUHVRUD SULND]DQ MH QD 60L

60LND 5RRWRY NRPSUHVRU > @

9LMpDQL NRPSUHVRUL UD]JOLNXMX VH RG 5RRWRYLK X WRPH aw
YLMDN D URWRUL LPDMX UD]JOLpLWH NRPSOHPHQWDUQH S
SRWLVNXMX JUDN WH PX VPDQMXMX YROXPHQ L SRYHUDYDMX \
UD]YRGQL RELPQR RGJRYDUDMXULK 4aOMHERYD D RED LPD
NRPSUHVRUL LPDRMXNLNMANBOLVWPDYWRYVIW YHUX FLMHQX JERJ SRWU
LJUDGH URWRUD 2PMHU L]CGDIQRJ UXGDIFRI WCGLNDNDMBIQ MH
YLMpDQRJ NRPSUHVRUD > @
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60OLND 9LMpDQL NRPSUHVRU > @

&HQWULIXJDOQL NRPSUHVRUL NRULVWH FHQWULIXJDOQX HQF
X]LPDMX V NROMHQDVWRJ YUDWLOD PRWRUD SUHNR ]XSpDQLN
YUWL VH YHOLNRP EU]JLQRP L XYODpL VYMHAL JUDN X NXUL&WE
WODNRP NUR] GLIX]JRU JGMH PX VH EU]LQD VPDQMXMH D WODI
SRVWLAaH VH SULMHQRVQLP PHKDQL]PRP V YHOLNLP SULMHQRV(
VX QDMHILNDVQLML L QDMpH&@UH XSRWUHEOMDYDQL PHKDQLpPNI
PRJX VH SULpYUVWLWL QD SUHGQML GLR PRWRUD XPMHVWR Q
XJUubDGQMX ,]JOHG FHQWULIXJDOQRJ NRPSUHVRUD SULND]DQ M

60OLND &HQWULIXIJDOQL NRPSUHVRU > @
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60LND BUHVMHN NXiL&AWD FHQWULIXJDOQRJ NRPSUHV

3RJRQ NRPSUHVRUD WXUELQRP QD LVSX4a4QH SOLQRYH

3RJRQ NRPSUHVRUD WXUELQRP QD LVSXad8QH SOLQRYH WXUERQ
VH SULPMHQMXMH NRG FHVWRYQLK YR]JLOD &LMHQD X RGQRVX
VHULMVNH SURL]YRGQMH D UHODWLYQR MHGQRVWDYQD NRQVYV
=ERJ PDORJ XJUDGEHQRJ YROXPHQD ODNR VH VPMH&WD QD P
RVOQRYQD GLMHOD NRPSUHVRUD L SOLQVNH WXUELQH 2VQRYQ
NRPSULPLUD JUDN D SRNUHWDQ MH YUDWLORP NRML MH VSRNM
WXUELQH RNUHUX VH LVWLP EURMHP RNUHWDMD ,vSXaQL SOL
X LvsSXaQL VXVWDY WH QDNRQ REUDGH X DWPRVIHUX GRN NRF
XOD]L X FLOLQGDU 6KHPD WXUERQDELMDQMD SULND]DQD MH C

60OLND 6KHPD WX BPABELNODQGPMDN NRPSULPLUDQRJ JUDND +

NRPSUHVRU 3 * SURpL&ULYDp JUDND 37 £+ SOLQVND WXUELQ

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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,]JJOHG WXUERSXQMDpD SULND]DQ MH QD 6O0OLFL

60LND TXUERSXQMDDbp > @

,JERU WXUELQH YUOR MH |]DKWMHYDQ SURFHV 3UHPDOD WXUEI
EUILQDPD YUWQMH DOL ]DJX&XMH PRWRU SUL YL&aLP EU]JLQDP
WXUELQH GROD]L GR VXSURWQLK HIHNDWD 3UHYHOLNH WXUE
WXUER UXSQUERQCDIQMH WXUELQH SUHPD WRPH RPRJXUXMX GR
EUILQDPD YUWQMH GREDU RG]JLY GRN SUL YL&aLP EU]JLQDPD YL
GDMX YHUL PRPHQW QD YL&LP EU]JLQDPD YUWQMH DOL LP MH X
VODELMH 7XUERSXQMDpL VH ELUDMX WDNR GD L NRG VUHGQM
NRG YLVRNLK EU]JLQD YUWQMH PRJOR GRYHVWL GR ORPRYD HO
GRJRGLOR YUaL VH UHIJXODFLMD WODND QDELMDQMD 7R VH |
HQIDVWH JDONHWXUELQH V YDULMDELOQRP JHRPHWULMRP 7LC
UDGQRJ PHGLMD NUR] WXUELQX EU]JLQD YUWQMH WXUERSXQM
@

SHIXODFLMVNL YHQWLO RPRJXUDYD NRQWUROX WODND QDNRC
SURSXaWD RGUHYHQX NROLPLQX LVSXAaQLK SOLQRYD GLUHNWC
7LPH VH VPDQML SURWRN LVSXaQLK SOLQRYD NUR] WXUELQX |
D SRVOMHGLpPpQR L EU]LQD YUWQMH NRPSUHVRUD WH WODN QI
SQHXPDWVND L HOHNWURQLpPpND OHKDQLPNR SQHXPDWVND UH.
WDNYH UHJXODFLMH WODN QDELMDQMD GMHOXMH QD PHPEUDRQ

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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IMHPX VH VXSURWVWDYOMD VLOD X ]JDYRMQRM RSUX]L 1DI
VH RWYDUD WH LVSXaQL SOLQRYL SRpLQMX VWUXMDWL X LVSX

60OLND SHIXODFLMVNL YHQWLO WODND QDELMDQMD

60LND OHKDQLPpNR SQHXPDWVND UHJXODFLMD YHQWL

1D 60OLFL SULND]DQD MH HOHNWURQLPND UHJXODFLMD YHQW
NRULVWHiIL RGUHYHQH SDUDPHWUH L]JUDpXQDYD RSWLPDODQ
QDELMDQMD NRMHJ RpLWDYD VHQ]JRU 2YLVQR R UD]JOLFL WLK
UDGRP YHQWLOD > @

60LND (OHNWURQLpPpND UHIJXODFLMD WODND QDELMD((

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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7XUERSXQMDpPL V WXUELQRP SUIRPLMDHE@NM L YHHR PHHRAPWA WAUX_ WE-R A-K@IU
RPRJXUDYDMX RSWLPDODQ UDG WXUERSXQMDpPD X &4LURNRP UD
WODN JUDND PLMHQMD ]JDNUHWDQMHP GRYRGQLK ORSDWLFD .R
ORSDWLFH VH SRVWDYOMDMX WDNR GD VX4DYDMX POD]QL SUH
LVSX3QLK SOLQRYD NRML GMHOXMX SR RERGX NROD WH VH SI
QDELMDQMD .RG YLVRNLK EURMHYD RNUHWDMD GRYRGQH ORS
EL VH PRJOD SULKYDWLWL YHOLND NROLPLQD LVSX4QLK SOLQR
DOL EH] SUHNRUDpHQMD 1D 6OLFL SULND]DQ MH L]JOHG WX
6OLFL SULND]DQ MH QDpLQ SRVWDYOMDQMD GRYRGQLK ORS

60OLND 7TXUERSXQMDp YDULMDELOQH JHRPHWULMH >

60LND SRVWDYOMDQMH GRYRGQLK ORSDWLFD > @
7XUERQDELMDQMH VH PRAH SRGLMHOLWL GDOMH QD WXUER(
GLQDPLpNLP WODNRP .RG WXUERQDELMDQMD VWDWLPNLP WO
SOLQRYD 6YH LVSX&aQH FLMHYL VSRMHQH VX QD ]JDMHGQLpPNX

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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NRMRM VH VPLUXMX LPSXOVL WODND RG SRMHGLQLK FLOLQGD!

NRQVWDQWQLP WODNRP 3RaHOMQR MH GD MH WODN LVSUHG W

QDpLQED QDELMDQMD UDG WXUELQH YHUL MH RG UDGD NRPSLU

JXELWDND X WXUERSXQMDpX 7XUERQDELMDQMH VWDWLPNLP W
LVWD VWYDU SYULGIMD QDD M X @

60LND 7TXUERQDELMDQMH VWDWLpPNLP WODNRP > @

60LND 7TXUERQDELMDQMSE YV ®DWOPWDPXW-O@NRP X

7TXUERQDELMDQMH GLQDPLPpNLP WODNRP 6OLND NRULVWL
PLQMHQLFD ]D RYX YUVWX QDELMDQMD MH GD QD NUDMX HNVS
YULMHGQRVW WH SULOLNRP RWYDUDQMD LVSXaQLK YHQWLOD
RYRP VOXpDMX LVSXaQL SOLQRYL VH YRGH GR WXUELQH RGY
MHGQRJ FLOLQGUD QH RPHWD LVSLUDQMH GUXJRJ 1D MHGQX |
QDMYLAH WUL FLOLQGUD V MHGQDNLP UD]JPDNRP SDOMHQMD N
MHGQRJ FLOLQGUD QH EL SRNORSLR V WUHQXWNRP LVSLUDQMI

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60OLND 7TXUERQDELMDQMH GLQDPLPpNLP WODNRP > @

&RPSUH[ QDELMDQMH

2YD YUVWD QDELMDQMD NRULVWL SXOVLUDMXUH WODpPpQH YDOR
QD XVvLVX 5RWRU XUHyDMD SRGLMHOMHQ MH X YLaH UHOLMD

.DR NRG WXUERSXQMDpD URWRU L NXUuL&WH QLVX PHYyXVREQR
HOHPHQWD MH PLQLPDODQ J]ERJ VSUMHpPDYDQMD JXELWND WO
VSUMHpDYD VH PLMHADQMH LVSXaQLK SOLQRYD V pLVWLP ]JU
RGYRMHQD .ROMHQDVWR YUDWLOR PRWRUD SRJRQL URWRU SR
SHW GR a4HVW SXWD YHURP EUJLQRP RG NROMHQDVWRJ YUDWL
]JD SUHNULYDQMH PHKDQLPpNLK JXELWDND &@WR ]QDpL GD VH ]D
PRWRUD 3UHPD WRPH RYDM QDpLQ QDELMDQMD VH QH PR3
NRPSUHVRUH 6QDJD ]D NRPSULPLUDQMH JUDND GRELYD VH SRI
7TLMHNRP VYDNRJ RNUHWDMD EXEQMD URWRUD MHGDQ NUDM

YUXULK SURGXNDWD L]JDUDQMD 7DNR RGUHYHQL YROXPHQ L
NRPSULPLUD VYMHAL JUDN NRML VH YHU QDOD]L X UHOLML 'D
GUXJRP NUDMX L QDELMHQL JUDN VH JLED GR LVSXaQRJ YHQWL
NRPSUHVLMVNL YDO NRML VH RGELMD QDWUDJ L LVWLVNXMH |
SOLQRYD L GDOMQMRP URWDFLMRP EXEQMD VWYDUD VH SRGW
RWYDUD SUROD] NUR] NRML SRpLQMH SXQMHQMH VYMHALP DW|
GDOMH SRQDYOMD 2YDNYD YUVWD QDELMDQMD XSRWUHEOMI
7TDNRYHU RPRJXuUDYD VRDQNERQ NPHR HAILQRWWLIGHFLUNXODFLMH

1D 60OLFL SULND]DQ MH L]JJOHG L QDPLQ IXQNFLRQLUDQMD &
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60LND &RPSUH[ QDELMDQMH > @

.RPELQLUDQR QDELMDQMH

.DNR EL RVWYDULOL EROMX XPpLQNRYLWRVW L YHUX VQDJX W
NRPELQLUDQR QDELMDQMH 1DVWRML VH LVNRULVWLWL QDME
.DR &WR MH YHU# VSRPHQXWR SRVWRMH UD]QH NRPELQDFLMH
NRPELQDFLMH UH]JRQDQWQRJ QDELMDQMD L WXUERSXQMDpD
WXUERSXQMDpD

8 VXVWDYX V GYD WXUERSXQMDpD RQL PRJX ELWL VSRMHQL V}I
HQJ2ZLQ 7XUBR SDUDOHOQR V WXUERS %Q WXLERE MAWILK WKIO L p
VSRMHQLK WXUERSXQMDpPD YHiUL WXUERSXQMDp SRYHUDYD VW
GRN PDQML WXUERSXQMDpPp RVLIXUDYD LVWX VWYDU SUL PDQML
WXUERSXQMDpPD SUL QLVNLP EUJLQDPD YUWQMH UDGL VDPR M
SR SRWUHEL .RG YHULK EUJLQD YUWQMH UDGH RED WXUERSXC
VH L]YUGDYD SRPRiUX SQHXPDWVNL DNWLYLUDQLK YHQWLOD J
YDNXXPVND SXPSD 6HULMVNL VSRMHQL WXUERSXQMDpL SULN
VSRMHQL SULND]DQL QD 6O0LFL > @
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60LND 'YRVWXSDQMVNR QDELMDQMH VD VEUQMAXNAIEPR SRMHP WX

60LND 'YRVWXSDQMVNR QDELMDQMH V SDWDOQOKOBRP VSRMHP W)

8VSRUHGED PRWRUD VD L EH] QDELMDQMD

7XUERQDELMDQMH MH MHGQRVWDYQR MHIWLQR L SRX]GDQR
YHOLNX WURPRVW D WR SRVHEQR GROD]L GR LJUDADMD X QHV\
YR]JLOD 8 WRP WUHQXWNX VQDJD YR]LOD L PRPHQW VX |]QDWQ

> @
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60LND 8VSRUHGED PRWRUD X VWDFLRQDUQRP L QHVWDFLI

8VSRUHGED PRWRUD VD L EH] QDELMDQMD SULND]DQD MH QD
QDELMDQMD &RPSUH[ LPD QDMSRJRGQLML PRPHQW ]D SRJRQ
OHYyXWLP QMHJIRY XJUDGEHQL YROXPHQ MH JQDWQR YHUL D L
> @

60OLND 8VSRUHGED PRWRUD VD L EH] QDELMDQMD X] UD]OLp|
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3525$y816., 02'(/,

SULPMHQD UDpXQDOQLK VLPXODFI°MD ® SURJUDPX $9/ %22

8 GDQD&QMH YULMHPH VLPXODFLMH VH SULPMHQMXMX X VYLP
VH ]JDGRYROMLOL ]DKWMHYL NRULVQLND SRSXW VPDQMHQMD
FLMHQH L YLVRNH SRX]GDQRVWL WH ]JDKWMHYL ]DNRQRGDYDFD
UDPpXQDOQH VLPXODFLMH RPRJXUDYDMX SUHGYLYDQMH SRQD:
SDUDPHWDUD YHi X UDQRM ID]JL UD]JYRMD 3UHGQRVWL X RGQR!
SRNX&DMD L SRJUH&ANH WH HNVSHULPHQWDOQLK PHWRGD MH P
EH] LJUDGH VNXSLK PRGHOD WH ]QDWQD XaWHGD YUHPHQD 3Ut
VLPXODFLMH

x 0.(+ PHWRGD NRQDpPQLK HOHPHQDWD

X &)' + UDpXQDOQD GLQDPLND IOXLGD

Xx UDQH PHWRGH UMHADYDQMD VXVWDYD GLIHUHQFLMDO

X WHUPRGLQDPLpPNL SURFHVL '+&)'
ORGHOL NRULAWHQL X RYRP UDGX QDSUDYOMHQI® VX X UDpX
3URUDpPXQ X WRP SURJUDPX WHPHOML VH QD MHGQRGLPHQ]LR(
]D VWUXMDQMH IOXLGD NUR] FLMHY L WHUPRGLQDPLpPpNLP SURU
3UHPD EURMX JRQD UDJOLNXMHPR MHGQRJRQVNH L YLAH]RQVNE
8 RYRP UDGX QD RED PRGHOD SULPLMHQMHQ MH GYR]JRQVNL Sl

'"YR]IRQVNL 9LEHRY PRGHO L]JDUDQMD

I+
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7DEOLFD 3UHJOHG RSWLPLJLUDQLK UDGQLK WRpDND PRWRUD VD
5DGQH %URM | ORPHQW3RpHWDN L]JPNWQ®YDNL
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8 RYRP SRIJODYOMX ELW iiH GDQ SUHJOHG GRELYHQLK UH]XOWL
VH XJURFL NRML VX GRYHOL GR WLK UH]XOWDWD X] SRVHEQX S
iH ELWL SULND]DQD XVSRUHGED UH]XOWDWD LVSLWLYDQMD
VPDQMHQLP UDGQLP YROXPHQRP

SBULND] UH]XOWDWD

8 7DEOLFL SULND]DQH VX GRELYHQH YULMHGQRVWL VSHFL
SURPDWUDQH UDGQH WRpPNH NRQYHQFLRQDOQRJ PRWRUD L PR\
UHODWLYQH UD]JOLNH WLK YULMHGQRVWL 8VSRUHGED GRELYH

7DEOLFD 9ULMHGQRVWL VSHFLILPQH LQGLFLUDQH SRWURAQMH
NRQYHQFLRQDOQRJ PRWRUD L PRWRUD VD VPDQMHQLP UDG(

6SHFLILPQD LQGLEBHBRIDRpQD

%U]L%D SRWURAQMDQGLFLUDQD SRR EQWD
5DGQD RPHQW

Y UW|QMH NRQYHQFLRQDO@PRIWRUD VYDUD]JOLND
WRPp/ND >1P @

SPL@ PRWRUD | VPDQMHQLP|UDG@LP

> N:K@ YROXPHQRP >J N:K@
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60LND 8VSRUHGED VSHFLILPQH LQGLFLUDQH SRWUR&QMH JRULYD
VPDQMHQLP UDGQLP YROXPHQRP

$QDOL]LUDQMHP YULMHGQRVWL SULND]DQLK X 7DEOLFL WH S
PRWRU VD VPDQMHQLP UDGQLP YROXPHQRP LPD PDQMH YULMH
JRULYD X VYLP UDGQLP WRpPNDPD 7DNRYHU VH PR&H SULPLMH
YULMHGQRVW VSHFLILPQH LQGLFLUDQH SRWURAQMH JRULYD

YULMHGQRVWL JXELWDND XVOLMHG L]JPMHQH UDGQRJ PHGLMD
YULMHGQRVWL WHUPLpPNRJ VWXSQMD GMHORYDQMD PRWRUD XV
SRMHGLQLK SRMDYD UD]PDWUDW iH VH X |[DVHEQLP SRJODYOM
8 7TDEOLFL WH QD 6OLFL SULND]DQH VX YULMHGQRVWL \
NRQYHQFLRQDOQRJ PRWRUD L PRWRUD VD VPDQMHQLP UDGQLF
YULMHGQRVWL RYGMH VX X REJLU X]JHWL PHKDQLpPNL JXELWEL
GR MR& YHUH UDJOLNH X SRWUR4AQML D QMLKRY XWMHEDM WD
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7DEOLFD 9ULMHGQRVWL VSHFLILPQH HIHNWLYQH SRWURAQMH .
NRQYHQFLRQDOQRJ PRWRUD L PRWRUD VD VPDQMHQLP UDG(

6SHFLILPQD HIHNWLYQD
6SHFLILPQD HI

HNWLYQD
%uu%D SRWURAQMD 5HODWLY%D
5DGQD RPHQW SRWU RaQMDPRWRUDV
Y UW|QMH NRQYHQFLRQDOQ UDJOLND
W R p/N D >S1P @ VP DQMHQLPUDG%LP
SPL@ PRWRUD >
ROXPHQRP >J N:K@
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60LND 8VSRUHGED VSHFLILPQH HIHNWLYQH SRWUR&AQMH NRC
PRWRUD VPDQMHQRJ UDGQRJ YROXPHQD
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1D 60LFL L X 7TDEOLFL YLGL VH GD MH X VYLP UDGQLP WR

SRWURSZQMH JRULYD PRWRUD VD VPDQMHQLP UDGQLP YROX
NRQYHQFLRQDOQL PRWRUD .DNR VH RSWHUHUHQMH VPDQMXM|
VPDQMHQLP UDGQLP YROXPHQRP 7DNRYHU VH PRA&H XRpPLWL ¢
JXELWDND UHODWLYQD UD]JOLND VSHFLILPQH HIHNWLYQH SRW
VSHFLILPQH LQGLFLUDQH SRWUR&QMH X VYLP UDGQLP WRp!
SULPMHUXMH VH ]D UDGQX WRpPNX NRMD VH QDODJL X QLVNR
RSWHUHUHQMD PRWRUD 9ULMHGQRVW VPDQMHQMD MH 3U
86 (QYLURQPHQWDO 3YRWMA®QRYWS MPODRQAMHQMD SRWUREZQM
VPDQMHQLP UDGQLP YROXPHQRP NRML NRULVWL GLUHNWQR X
> @ .RG VUHGQMLK YULMHGQRVWL RSWHUHUHQMD PRWRUD
RGJRYDUDMX WRM VWXGLML 'UXJD VW XGRQH ZHRM ¥ XMERS U
7HFKQRORIYREL GD MH PRJXiUH VPDQMLWL SRWURAQMX JRULY!
pLML MH IDNWRU VPDQMHQMD UDGQRJ YROXPHQD SULEOLAQR
PRWRUD NRULAWHQLK X RYRP UDGX GRELYD VH L]QRV IDNWRUD
OR4H VH SULPLMHWLWL GD X SRGUXpMX QLVNLK RSWHUHUHQN
L]IQRVL SULEOL&QR D IDNWRU VPDQMHQMD UDGQRJ YROXPH
QDYHGHQRP VWXGLMRP
8 QDVWDYNX UDGD ELW iH SULND]DQL X]JURFL VPDQMHQMD VS
PRWRUD VD VPDQMHQLP UDGQLP YROXPHQRP 7DNRYyHU GH VH S
QLVNLK RSWHUHiHQMD PRWRUD =DVHEQR {iH VH UD]PDWUDW|
JXELWDND XVOLMHG WUHQMD WH JXELWDND XVOLMHG L]PMHQ
UD]JOLPLWLK NRPSUHVLMVNLK RPMHUD PRWRUD

*XELWFL LIPMHQH UDGQRJ PHGLMD
7THRULMVNL RSLVY UDGD L]JPMHQH UDGQH WYDUL

.RG pHWYHURWDNWQLK PRWRUD V XQXWDUQMLP L]JJDUDQMHP W
UDGQRJ PHGLMD 7LMHNRP WLK SURFHVD L] FLOLQGUD L]OD]H
VPMHVD JRULYD L JUDND SPPNH®D JWDEEHSWHOUWXYOMD OLMH
SURFHV ]D pLMH VH REMZOD ROAMHEWD R/AL YUDEG SRPRiIX UD]YRGC
NRML REXKYDUD YHQWLOH L HOHPHQWH NRML LK SRNUHGX 8
HIHNWLYQLP VWXSQRMP MRUJVQBX®@DLYD L] L]JUD]D
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J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH



ODWLMD 5XPEDN =DYU&aQL UD
JGMHgMHHNW LB IG RYHG HQ D WIRHBUWORLLGIN L VW X SR YW XEDHXMR Y D Q |

VDYUaHQ@QVWMEBDOQLPpNL VWXSDQM GMHORYDQMD *XELWFL L]PMFE
VWXSQMHP VDYU&GHQVWYD NDNR WR SULND]XMH L]JUD]
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JGMByMAGLFLYDRPHKIDX BY4«HDBG UDGQRJ YLVRNRWODpPQRI G
D9yjayUDG LIPMHQH UDGQH WYDUL QLVNRWODPQRJ GLMHOD S
SUHGVWDYOMD pLVWL UDG GRELYHQ X FLOLQGUX QDNRQ RGX]L
WRSOLQH 2YR VH YLGL QD 60OLFL > @

60O0LNDLMHY®RGLFLUDQL UDG MHGQDN MH JEURMX UDGD UDGQRJ GLMH!
WYDHYQRBDG LIPMHQH UDGQH WYDUL X XNXSQRM UD]JGLREL HQHUJ

1D 6OLFL  WDNRYHU VH PR&H 9% PRNM HW LUBD XMHDMQGNBRUD QL U
9yl Ly®84
JGMH; MBHG QML L Q@{ BIDEDQL WROXRHR FLOLQGUD
'LMDJUDPL L XVSRUHGED UH]XOWDWD

.UR] VOMHGHULK QHNROLNR GLMDJUDPD SULND]DW UH VH X\
VSHFLILPpQX HIHNWLYQX SRWURaAQMX JRULYD D YH]DQL VX X
XVSRUHYyLYDQL PRWRUL QHPDMX LVWH UDGQH YROXPHQH Sl
PRPHQWD QLVNRWODpPQRJ GLMHOD SURFHVD .DNR EL VH UD
HILNDVQRVWL QLVNRWODPQRJ GLMHOD SURFHVD RGQRVQR XGN\
7TDEOLFL SULND]DQH VX YULMHGQRVWL LQGLFLUDQLK PRPH
SURFHVD NRQYHQFLRQDOQRJ PRWRUD L PRWRUD VD VPDQMHQ
60LFL SULND]DQH VX QMLKRYH UD]JOLNH
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7DEOLFD 9ULMHGQRVWL LQGLFLUDQLK PRPHQDWD QLVNRWODpPQF
QLVNRWODpPQRJ GLMHOD SURFHVD

ORWRU VD VPDQMHQLP UDGQLP
.RQYHQFLRQDOQL PRWRU
YROXPHQRP
5DG QD
V&ILNDVQRVW (ILNDVQR|VW
WRpPNIDG PRPHQW + G PRPHQW +
QLVNRWODpPORJ LVNRWODHQRJ GLMHO!
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60LND (ILNDVQRVW QLVNRWODpPQRJ GLMHOD SURFHVD NRQYHQFLF
UDGQLP YROXPHQRP

OR&H VH XRpLWL GD PRWRU VD VPDQMHQLP UDGQLP YROXPHQ
LQGLFLUDQRJ PRPHQWD QLVNRWODpPQRJ GLMHOD SURFHVD 2¢
UDGQRJ PHGLMD QHJR &WR WR LPD NRQYHQFLRQDOQL PRWRU
PRPHQWD QLVNRWODpPQRJ GLMHOD SURFHVD SRYHUDYD VH VI
L]IPMHQH UDGQRJ PHGLMD NRG QL&LK RSWHUHUHQMD YHiL
8VSRUHYLYDQMHP DSVROXWQLK YULMHGQRVWL HILNDVQRVWL
NRG NRQYHQFLRQDOQRJ PRWRUD YL&H GRYHGHQH WRSOLQH
UDGQRJ PHGLMD &WR GRYRGL GR VPDQMHQMD LQGLFLUDQRJ
GMHORYDQMD GHILQLUDQ MH SUHPD L]UD]X

RLEOL R @Ry
JGMEgMBGLFLUDQL3UGRY PIRS\WM R DDW R OUHYUDP PRMLRVUW X SD QM GMH ¢
DRe VWXSDQM VDYUEHQVWYD SUHPD
3UHPD L]JUD]JLPD L VPDQMLYDQMH LQGLFLUDQRJ VWXS(
HIHNWLYQRJ VWXSQMD GMHORYDQMD RGQRVQR PR&H VH ]DN

LQGLFLUDQRJ VWXSQMD GMHORYDQMD GROD]L GR VPDQMHQMD
GROD]L GR L]JUD4ADMD V SRYHUDQMHP GMHORPLPQRJ RSWHUHU
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SRVWDMH VYH YHUL 3RVOMHGLFD WRJD MH SRYHUDQMH VSHF
HIHNWLYQL VWXSDQM NRULVQRVWL SRYH]DQ VD VSHFLILpPQRP

B L g

JGME; MEBHFLILPQD HIHNWLYQD SRWURGEGRDIVMDRRILYMHY @D N:WKL M F
JRULYD X 0- NJ

5DG LIPMHQH UDGRR &G PMBIWIMP X RGUHYHQ MH UD]JOLNRP WODN
LVSXKX 70DN QD LVSXKX YHULQRP MH RGUHYHQ SURWXWODNRI
LVSXadQH FLMHYL GRN VH WODN QD XVLVX PLMHQMD SULJXAaLYD
UDGQLP YROXPHQRP UDGL QD YL&A4LP RSWHUHUHQMLPD WR RPR.
D WLPHL VPDQMLYDQMH JXELWDND L]JPMHQH UDGQRJ PHGLMD |
LVP:;SLXKX 1D 60LFL SULND]DQH VX DSVROXWQH YULMHGQRYV
NRQYHQFLRQDOQRJ PRWRUD L PRWRUD VD VPDQMHQLP UDGQLI
SDEOLND VH WDNRyH9® RRAHDIBEPPWRD. KRML VX SULND]DQL ]D Ul
Q@ML]UD&HQLMD UD]JOLND QD 6O0OLFL L D ]D RVWDOH

QHtH SULND]JLYDWL
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60LND $SVROXWQD YULMHGQRVW UDJOLNH WODNRYD QD XVLVX
PRWRUD VD VPDQMHQLP UDGQLP YROXPHQRP
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60OLNDS9 GLMDJUDP |]D UDGQX WRPpNX

60LNDS9 GLMDJUDP ]JD UDGQX WRPNX
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60OLNDS9 GLMDJUDP |]D UDGQX WRPpNX

1D 60OLFL L SULPMHiXMH VH YHiUL UDG L]JPMHQH UDG
PRWRUD NDR SRVOMHGLFD YHiUH UD]JOLNH WODNRYD QD XVL\
VPDQMHQMHP RSWHUHiHQMD PRWRUD 2YR MH MHGDQ RG JC
HIHNWLYQH SRWUR&AQMH JRULYD PRWRUD VD VPDQMHQLP L
NRQYHQFLRQDOQL PRWRU

OHKDQLPpNL JXELWFL
7THRULMVNL RSLVY PHKDQLPpNLK JXELWDND

OHOLPLQD PHKDQLpPNLK JXELWDND X PRWRUX LVMNDNONRH VH PHK
RPMHU HIHNWLYQRJ UDGD QD VSRMFL L LQGLFLUDQRJ UDGD X
VUHGQMLK WODNRYD LOL VQDJD SUHPD L]JUD]X > @

Pp, 8, B
- L— L— L=

=ERJ UD]OLpLWRJ EURMD FLOLQGDUD PRWRUD SURPDWUDW 1
PHKDQLpPpNLK JXELWDND LQGXFLUDQD VQDJD L HIHNWLYQD VQEC

2 L2F2
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8 SURJUDPX $97°9%RRRXRYDUHQL VX PHKDQLpNL IJXELWFL X FLO
NROMHQDVWRP YUDWLOX WH RVWDOL JXELWFL NRML VH MDYON

'LMDJUDPL L XVSRUHGED UH]XOWDWD

'LMDJUDP QD 6O0OLFL SULND]XMH YULMHGQRVW VQDJH PHKD
WRpPpNDPD ]D NRQYHQFLRQDOQL PRWRU L PRWRU VD VPDQMHQL]
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60OLND BULND] PHKDQLPpNLK JXELWDND NRQYHQFLRQDOQRJ PRWRL
YROXPHQRP

3UHPD L]UD]X PR&HPR YLGMHWL GD SRYHUDQMHP PHKDQLY}
HIHNWLYQX LVNRULVWLYRVW D VDPLP WLPH SUHPD L]JUD]X
JRULYD .DNR MH PHKDQLPND LVNRULVWLYRVW GHILQLUDQD S
JXELWDND LQGLFLUDQD L HIHNWLYQD VQDJD SRYH]DQH VX
VPDQMLYDQMHP VQDJH PHKDQLpNLK JXELWDND UDVWH PHKDQL
MH GD X VYLP UDGQLP WRpPpNDPD NRQYHQFLRQDOQL PRWRU LPLC
VPDQMHQLP UDGQLP YROXPHQRP *ODYQL XJURN WRPH MH PDQN
UDGQLP YROXPHQRP D SRVOMHGLpPQR L PDQMH WUHQMH L]PI
SRYHUDQMHP EUJLQH YUWQMH PHKDQLpPNL JXELWFL WDNRYHU
SRVWDMH LJUD&HQLMD O9ULMHGQRVW PHKDQLpPNLK JXELWDND
VWXSQMD GMHORYDQMD SRMHGLQRJ PRWRUD X RGUHVHQLP UD
X 7TDEOLFL

J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH



ODWLMD 5XPEDN =DYuaqQL uUbD

7DEOLFD 9ULMHGQRVWL PHKDQLpPNRJ VWXSQMD GMHORYDQMD NR
VPDQMHQLP UDGQLP YROXPHQRP X SRMHGLQLP UDGQLP W

OHKD %L bNL VWXSDQM GMHORY
5DGQD OHKDQLpNL VWXSDQM _GMH Y
P

RW D VPDQMHQLP UDGQ
WRpPND NRQYHQFLRQDOQRJ
YROXPHQRP > @

8VSRUHGED YLVRNRWODpPQRJ GLMHOD SURFHVD

8 RYRP iilH SRJODYOMX ELWL SULND]DQD XVSRUHGED YLVRNRW
PRWRUD L PRWRUD VD VPDQMHQLP UDGQLP YROXPHQRP 8 VN
JXELWFL WH WHUPLpPNL VWXSDQM GMHORYDQMD SRMHGLQRJ PF
8 7TDEOLFL SULND]DQH VX YULMHGQRVWL LQGLFLUDQRJ PR
NRQYHQFLRQDOQRJ PRWRUD L PRWRUD VD VPDQMHQLP UDGQL
HILNDVQRVWL YLVRNRWODpPQRJ GLMHOD SURFHVD 7H YULMHG!
6OLFL 3UHPD RYLP SRGDWFLPD YLGLPR GD MH LQGLFLUDQL
NRQYHQFLRQDOQRJ PRWRUD YHiL RG LQGLFLUDQRJ PRPHQWD
VPDQMHQLP UDGQLP YROXPHQRP GD VH QDPLUH YHuUL PHKDQ
HIHNWLYQL PRPHQWL $NR SURPDWUDPR HILNDVQRVWL YLVRNR
PR&HPR XRpLWL GD VX WH YULMHGQRVWL SULEOL&QR MHGQDNF
PRWRU LPD QHAWR YHiX HILNDVQRVW YLVRNRWODpPQRJ GLMHO
YROXPHQRP GRN MH X GUXJLP WRpNDPD REUQXWD VLWXDFLMD
YULMHGQRVWL GRELYHQH VX ]JDWR dWR NRQYHQFLRQDOQL P
GMHORYDQMD ]JERJ YHiHJ NRPSUHVLMVNRJ RPMHUD AWR LPD ¢
YHiUH WRSOLQVNH JXELWNH RG PRWRUD VD VPDQMHQLP UDGQL
2YH GYLMH SRMDYH UD]PDWUDW iH VH X QDUHGQLP SRJODYOM
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7TDEOLFD 9ULMHGQRVWL LQGLFLUDQLK PRPHQDWD YLVRNRWODPpC
YLVRNRWODpPQRJ GLMHOD SURFHVD

ORWRU VD VPDQMHQLP UDGQLP
.RQYHQFLRQDOQL PRWRU
YROXPHQRP
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60LND ULMHGQRVWL LQGLFLUDQRJ PRPHQWD YLVRNRWODpPQRJ G
L PRWRUD VD VPDQMHQLP UDGQLP YROXPHQRP
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6OLND (ILNDVQRVW YLVRNRWODpPQRJ GLMHOD SURFHVD NRQYH
VPDQMHQLP UDGQLP YROXPHQRP

7TRSOLQVNL JXELWFL

7TLMHNRP SURFHVD X FLOLQGUX GLR WRSOLQH JXEL VH QD ]D.
FLOLQGUD L NRaGaXOMLFH FLOLQGUD WH VH RGYRGL KODVHQM
HIHNWLYQL VWXSDQM LVNRULVWLYRVWL D SRVOMHGLPQR L Q
60LFL SULND]DQ MH JXELWDN WRSOLQH ]D NRQYHQFLRQDO
YROXPHQRP
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60LND ,JIIXEOMHQD WRSOLQD WLMHNRP SURFHVD X NRQYHC
PRWRUX VD VPDQMHQLP UDGQLP YROXPHQRP
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SUHPD 6OLFL IDNOMXpXMH VH GD X PRWRUX VD VPDQMHQL|

WRSOLQVNLK JXELWDND 3WR MH SRVOMHGLFD VPDQMHQMD EL
SRYU&LQD QD NRMH SUHOD]L WRSOLQD 3UHPD 60LFL WRS
VDYUAHQVWYD 6PDQMLYDQMHP WRSOLQVNLK JXELWDND X PR\
SUHPD MHGQDG&EL L QD HIHNWLYQL VWXSDQM GMHORYDQ
HIHNWLYQD SRWURSQMD 3RYHUDQMHP RSWHUHUHQMD UDVWH L
MH YULMHGQRVW XGMHOD WRSOLQH XWUR&HQH QD |DJULMDYD

7TDEOLFD ULMHGQRVW XGMHOD WRSOLQH L]JJXEOMHQH QD ]D
8GLR WRSOLQH L]JJXEOMHQ QD |DJULMDYDQMH ORN

ORWRU VD VPDQMH|QLP UDGQLF
WRpPND .RQYHQFLRQDOQL PRWRU
YROXPHQRP

J

5DGQI

THUPLPpNL VWXSDQM GMHORYDQMD

S3UHPD MHGQDGé’lEL QD YULMHGQRVW HIHNWLYQRJ VWXSOQM
GMHORYDQMD 2Q VH ]D 2WWRY PRWRU LJ]UDpXQDYD SUHPD VON
Q;LSF—?_

JGMHY MRPSUHVLMVALHRPSRHQHQW LIHQWURSVNH SURPMHQH V!
RSWHUHUHQMD PRWRUD VD VPDQMHQLP UDGQLP YROXPHQRP C
NRPSUHVLMVNRJ RPMHUD NRQYHQFLRQDOQRJ PRWRUD NDNR QI
X RYRP UDGX XVSRUHYLYDQL NRQYHQFLRQDOQL PRWRU LPD N
VPDQMHQLP UDGQLP YROXPHQRP 8YUAWDYDQMHP WLK YUL
aLsaxGRELYDMX VH YULMHGQRVWL WHUPLPpNRJ VWXSQMD GMHO
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7DEOLFD 8VSRUHGED WHUPLpNRJ VWXSQMD GMHORYDQMD NRQY
VPDQMHQLP UDGQLP YROXPHQRP

.RPSUHVILMVOWHODW|LYIQODPLPpNL VVBEXDDWALY QD
RPMHU| UD]J]OLND >GAMHORYD@QRDPOLND > @

ORWRU

.RQYHQFLRQDOQL
PRWRU

ORWRU VPDQMHQRJ
UDGQRJ YRDXPHQD

ODQMLP NRPSUHVLMVNLP RPMHURP RVLIXUDYD VH PRWRU RC
MHGQDGAEL VPDQMXMH WHUPLPpNL VWXSDQM LVNRULVWLYI
VWXSQMD LVNRULVWLYRVWL SRYHuUDYD VSHFLILPpQD HIHNWLYQ
XWMHFDM QD SRWUR&QMX SD VH VYMHVQR aUWYXMH NRPSUHVL
YLGX PDQMLK PHKDQLPpNLK L WRSOLQVNLK JXELWDND WH PDC
PHGLMD

,QGLFLUDQL L HIHNWLYQL VWXSDQM GMHORYDQMD PRWRU

$NR RG HILNDVQRVWL YLVRNRWODpPQRJI GLMHOD SURFHVD RG
SURFHVD PRAHPR GRELWL LQGLFLUDQL VWXSDQM GMHORYDQME
SRPQRALPR V PHKDQLpPNLP VWXSQMHP GMHORYDQMD GRELMHP]
1D WHPHOMX SUHWKRGQLK UH]XOWDWD X 7DEOLFL SULND]D
VWXSQMD GMHORYDQMD NRQYHQFLRQDOQRJ PRWRUD L PRWRU
A4WR MH VSRPHQXWR VPDQMLYDQMHP RSWHUHUHQMD PR&H VH
LQGLFLUDQRJ VWXSQMD GMHORYDQMD L]PHyX GYD PRWRUD 2
VPDQMHQLP UDGQLP YROXPHQRP LPD ]QDPDMQR YHiUL LQGLFLU
SULGRGDMX PHKDQLpPNL JXELWFL WH VH LJUDpXQD HIHNWLYQL
NRQYHQFLRQDOQRJ PRWRUD L PRWRUD VD VPDQMHQLP UDGQL
9ULMHGQRVWL NRMH VX SULND]DQH X 7DEOLFL WDNRYHU VH
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7TDEOLFD 9ULMHGQRVWL LQGLFLUDQRJ L HIHNWLYQRJ VWXSQMD (
PRWRUD VD VPDQMHQLP UDGQLP YROXPHQRP

ORWRU VD VPDQMHQLP UDGQLP
.RQYHQFLRQDOQL PRWRU

5DG QD YROXPHQRP
WRPNDQG VWXSHIHW VWXSDQM VWXSDOWN VWXSDQM

GMHORYDQEBMEBOBYDQMMEHO®RYDQNSIMHAARYDQMD > @
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8 RYRP UDGX QDSUDYOMHQD MH XVSRUHGED NRQYHQFLRQDOGQF
YROXPHQRP ,JUDGRP VLPXODFLMVNLK PRGHOD RED PRWRU
SURJUDPVNRP SDNHWX $9/ %2267 GRELYHQL VX UH]XOWDWL
VPDQMLYDQMD UDGQRJ YROXPHQD 1DNRQ DQDOL]JLUDQMD UH])
'RELYHQH YULMHGQRVWL SRND]XMX VPDQMHQMH VSHFLILPpQH H
VPDQMHQLP UDGQLP YROXPHQRP X RGQRVX QD NRQYHQFLRQDO
VH RG QHNROLNR SRVWR NRG YL4LK RSWHUHUHQMD SD GR SU
9HUD UD]JOLND NRG QL&LK RSWHUHGHQMD PR&H VH SULSLVDW]|
PRWRUD VD VPDQMHQLP UDGQLP YROXPHQRP 3RVOMHGLFD VP
MH SRYHUDQMH VWXSQMD VDYUAHQVWYD SURFHVD X PRWRUX

'RELYHQL UH]XOWDWL VX WDNRYyHU SRND]DOL PDQMH PHKDQL}
UDGQLP YROXPHQRP 2YR MH SRVOMHGLFD VPDQMHQMD EURM
L]IPHyX PDQMHJ EURMD GLMHORYD 6PDQMLYDQMHP PHKDQL
LVNRULVWLYRVW &WR WDNRYyHU GRYRGL GR SRYHUDQMD HIHN
HILNDVQRVWL YLVRNRWODpPQRJ GLMHOD SURFHVD PR&H VH XR
VPDQMHQLP UDGQLP YROXPHQRP LPDMX VOLPQH YULMHGQRVWL
JXELWDND NRQYHQFLRQDOQRJ PRWRUD DOL L YHUHJ WHUPLpI
SRMDYH LPDMX VXSURWDQ HIHNW RQH X]JURNXMX SULEOLS&
YLVRNRWODpPQRJ GLMHOD SURFHVD RED PRWRUD 3UHPD WRPH
VSHELILPQH HIHNWLYQH SRWUR&QMH LPDMX UDG L]PMHQH U
6SRPHQXWH ]QDpDMNH PRWRUD VD VPDQMHQLP UDGQLP YROXP
GMHORYDQMD GRYRGL GR VPDQMHQMD VSHFLILPQH SRWURA&QM
6PDQMLYDQMH UDGQRJ YROXPHQD NDR @&WR MH SULND]DQR X

QD YULMHGQRVWL SRWUR&QMH JRULYD SRVHEQR NRG QLVNLK

.RULAWHQMHP WHKQRORJLMH SUHGQDELMDQMD SHUIRUPDQVH

QDUX&HQ WH NRULVQLN GRELYD LVWL RVMHiUDM X YRAQML X]

JRULYD
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> @ 2EDTHKEQLND PRWRIMIPINR YRVYRD HQR XpLOLAWH =DJUHE
> @ ODKDOHF /X@RWRIR]IVUDEGXWDUQWH P=D]JJDHBD QMHP

> @ 5LYDV SHBWNBIVYFRHQW RI IXHO FRQVXPSWLRQ UHGXFWLR

\%

@

WXUERFKDUJHG GLUHFW LQMHFWLRQ B®FMPRUZOWW KB VER
9DOHQFLD -XQH

7XUQHU - :* $NHKXUVW 6 SOMALY 9%RRVOWDRW (ERQR
(IWHQGLQJ WKH /LPLWV RI ([WG6HPHQMHUQDWRRQWI] L-QRIX U !
(QJLQHV 0D\

3LHOHFKD , &LH OLN : %RURZVMNHGXFV&IBRND WKHb
QXPEHU RI F\OLQGHUV LQ LQWHUQDO FRPEXVWLRQ HQJ
GRZQVLIRPEXVWLRQ HQJILQHYV 661

,QWHUQDWLRQDO FRXQFRDQRD]H® H®A RV WHBV SIRWRVILWY HR
7HFKQLFDO EULHI QR '"HFHPEHU

3DWLO & O9DUDGH5HYLHZGRDUQJAQH 'RZQVL]LQJ DQG |
,QWHUQDWLRQDO -RXUQDO RI &XUUHQW (QJLQHHULQJ DQG

:DQ,QWDNH DQG ([KDXVW

KWWS 77ZZ DXWRJLOH RUJ WHFEKQLFDOBYEFKWRWROSHQJILQH ,C

ORO@BD/ESRWHGED RG]JLYD PRPHQWD 2WWRYLK PRWRUD NR
SUHGQDEEMPWYAMMDL UDG )DNXOWHW VWURMDUVWYD L EURGH

> @.RPSUHVRU

\

\%

\%

\

KWWS 727ZZ HQFLNORSHGLMD KWQDWYXNRLFD DVSI[",'

@

7HKQLPND HRFENEBRBHGLMD
KWWS WHKQLND O]PN KU WHKQLFNDIWVAFXSIORSHGLMD NRP

@

+DUURZ 6 XSHUFKDUJHUV :RUN
KWWSV DXWR KRZVWXIIZRUNSVUERW XXSHUFKDUJHU KWP

@

SURRKHDQ@WHUIXIDO VXSHUFKDUJHUYV
KWWSV Z7Z7Z7Z SURFKDUJHU FRP SHDRDWMAS$SXIDO VXSHUFKDUJF

@

.UL]PDQEDGEMDOQD SOLQVND WXUELQD ['R SSORFO/QNRELMD O
UDG
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> @ 7HVWRYLGDIIWRYREXODRSXQMDpD
KWWS ZZZ WHVWRYLDXWRPREL®WLYWWSVHUYLV WXUER SX
@ $XWRQERVSXKDOLFH
KWWS ZZZ DXWROQHW KU DUKLYWDLF®XGDND SUHGQDELMDQ
> @ &KHQ - 7KHKHERMXUHY &RPSUHVVRU
KWWS ZZZ VXSHUVWUHHWRQOLQH FRP IHDWXUHV QHZV
VXSHUFKBULUMWXS
@ 3XpNR RWYRUHQR XpLOL&WH =DJUHE &HQWDU ]D YR]LOD
7HKQLND PRW RIXPINR YRRYIYRD HQR XpLOLAWH =DJUHE =DJUH
@ 5X&aL$QDOL]D VXVWDYD ]D SUHGQDELMDQMH JUDND NRG
=DYU4QL UDG )DNXOWHW SURPHWQLK JQDNRYD 6YHXpLOL.
@ .R]DUDF ' 3BWMHPWMHQD UDpXQDOQLK VLPXODFLMD X UD]
VNULSWD )DNXOWHW VWURMDUVWYD L EURGRJUDGQMH =I
@ $9/ %2267E YHUVLRQ 8VHUV *XLGH DQG 7KHRU\
@ (QJLQHV :RUN 'XUDWHF 9 (QJLQH
KWWSV HQJLQHVZRUN FRP HQJLQHV IRUG HQJLQH GXUDW
SULVWXS
@ )RWESSV 777 IRUIGY WS
@ 3DNAXKPHULPND DQDOL]D UDGD=D XV DL D 3G O)\DHNX O RVGILF
VWURMDUVWYD L EURGRJUDGQMH =DJUHE
@ 1DWLRQDO $FDGMFHRVBHADMQRHYXHO HFRQRP\ WHFKQRO|
GXW\ YHRKFHOHDWLRQDO $FDGHPLHV 3UHVV :DVKLQJWRQ
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\

\

\
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\%

\
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