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2fnlz oJOB0Y D 2918y ' dzH @S E dz' ® ‘tscdzHdyds ' dzH PO R H O dEOjdzTHQidz
hr DO’ dzh ' ZOte' dz MO fls’ tok

rvd3r i C4L"dHy yYyBLOOdzIsyr h L dzj d3j dalsls j .o dz' W Is

Bofmjdzj BB YOkZO BjtejH"' . n2¢jd fm, Y 50 0ter Is |
YSLOOd&zkyT'r N tej Mztemr dzr w Ise d3j dgH j 2 dzj , tslsr dz hro
CEtemjlsC " hilsjtoH' W dzOh OtedzOk" dzZO DC jdzjH' . 1 "dz X OO

YSLOOdzlsyr BEdZ Clsjtc' dz YBStcDOEZDO BODM KIsOdzDOdz )
Otcls OH ™ .

wr 3§ 02 H OWzOtedy ] Is € Ot lislgrtgtigmc;rtwﬁ]tj 4 ©sofdzjO dzuzts d3dySs@irzr Y
Ndls" dgH " BOD'" slsOtcr dz" ¥ B "' to' sIs" dz d3j dz dBslstste @O
Sntdzjte" dz § O2 HOdzOdzz Btsdzr ff sOB " dzOH T . Disftf OdzOte
ELGjtlsf jMlsjdz B d&ZBE " dzH " € B jtoj H'
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SlsTyds i Ad2ent©Odziz] %20 dfie sy iyliydy Ode s Iz ;

- BEEN jCHREHAYdy s®OL DR tkE;

- f ©O2 H OdzOcID 12D @tz IS |97 dO 0O s Iz ;

- tslsrlsdf ' BBHOws k" Wiz

dolstsdztsB d dz! Edej G D" B dz' W YOOy OB I @d0MEp j dz
YUtejH" : B'tc YODr dzOdz { CsdzsedwWw dz' v IsOdzOf IsOtcH "™ W
CeEdz" SIs'"w wrD Ispkjdi' d ¢ Y s0 0t . 1 Jtelslsj zdzj to
1 dzj to ¢ d “Cfijukiz'c yyo&gh-J " 2 C ¥ &3 to fipiizlds™ j s dgls O g G ff) rdaj wkr D
sSHOdz Dte® Y jls' dzH oz YO jlsls' dz' ¢' dz teOMIsO2HT [ 6] .

I"dz tojlslsj tslsrdz Isd’" d3H" dz' ¢' dz Otclsilsr .oz y OtcY " dzf
EnergyAgencyj fj BN pdjD jdfy sy Q@& dz' € IsjsthulZ U dz' tslas WEBheE @3 dzH j 2
N1 dzr 20 h OBBO.d3j Y2 QW% Odz s dzd BOIIsT vy BOY MOIslsOtcD O
4, 3% Y 0OYyMmMOtlsz YOxjl [7]. 1"z YBdzZHOdz MIsOOT Is J
Hjwej2 d YOBSO®ROMr L jlsf j2Is' dz dz SEtemjlsjH" .

Disfr d3h © f-@asls HaREFO] dz' H j dg H PO I3 @dgfip®d 1320189 1 @kH Ote
OtcOdzr DOr dzgh © S EdZ € VY "tcOdzH DtcD @ VORGSO BH & OO M3 !
OfmMsORBDO E Mis' |, B"dz fslsrdz hr or dz &kjdz CO hr oOter
Ndzjm' dz' v EMkz' dz w bpfMmjte' bpDM'  tejMj BO2YOd&ZOHT , tsdzC
dMmiddgjdz nhisjdz " t6' dzgg SCetf tsls™ dz Is"Is" dzOH " .

CCtdztsedw "D’ ir zOdz OoltsdisBddzr CEd ¢' Y e
Btsdz' YOdZO BjtejH' . Z"' 0Oter dzgH"™ dzOtcD O Isj & coO
Hy dzZihf Ok dzr or dzO@ j dzj 2z dz' Yo' { IDE @H Sisj s Wind 7 tc'C
CER temikzlsj Slsj te (HC) 3 D dzd BEd jCIsjtc ( PM) ¢
Bj2I506OflsOdzH’ ez N2 jdzjte' dz jdkze' Lkej Y OwLOKROMO
stsdzr O d3j dz s BRI BS ' dz j g M.

]cjtelslscjlzdzcite CetemMilsCjdzHi?2, YOL' g L Od3Odzo" |

Cydw, f O2HOXZOdz" ZDOdz G OL HT YO2IsO EWHjE
tsdzdL qu zOkz Otyr dzr CO hr DOte" dgH " dzOter dz OL C
azh hjh' BHjtcH' YyYBdzHOdEz YOy jlls' &' ¢ dz CEtMm]
fmr dZHOQ h jh' dgisf W ‘'Yus il OZOter d3j dz 3O dzOkz &ROls
JtGddSJdZISIS C Ljtbjkdjtt lklsje' BOt ¢ if sdzj &
&z JIsjls'" d2 &z CetemjlsjnH’ [10]:

-BlsT dzogOUflac sy y BY O tcls iz ;

-CO)DHENT DOt dzgH OdzO & Is z;

-YytSLOOddzIsy r beed ‘wlsH Ozs 6 WAz .

stsdz" d&3j dz Y OlsOtc, dBj sOkzzstce Oded ¢ Odz" v Y pdzgj € 0OIs@
ftetsyd Misd to* dz' vb fifjdledtids flsegfCE Qif) dzde®O v |y Oudalr j Islzj CHII' 231H de ddd dz'
Ytsfr dzf MlsOQteH™ W st dzz' dz OL O2sOH " .

b z02H O, sw dzooilsdy jdzjtecj Y OteOdzOMIs Odz, tsfiyr f) (
sOB" d&ZOHT . ¢IlsOf O2Isy OdzH O:

- Yy st OddOd'H dzws @b @ tz@dr ie™ wa O I Isyt=iyj;

- dzp Is d 3 Y 2] WO delsive’” hdzp ">pi3s daj te jen@PRdgz Qg Mls ™ ;

- B"dz Y tsf)tfyOzCoeHdelgAiy el @ote L D gy tg ‘Is € T Ldg tEldds | dzd3 ¢

- YN OOEH' YBdHOMEH' W { Cds®BdSOd ¥ Id' &H'

HSURT dzH Qe ™ s Y O g@GtdaH'OYdgn O @ Eh & " wiOe g ©O2 Yy OdzH T
B'dz BSkOteH' W | dzjtcEjlsdCOd y Isd' ®H' &' ¢ dz Otelslsr t
YO Jilsls' dz' ¢ dzj BO22 dzOdz" misr . 1ty OlOte htsdze y"c
>|Odz tcdZ3O2HT W yOdzze ftetsydMmlsjte' dgfj HJ, Y Odzfr ytsLODC
ik’ BIBE d& [ 11] .

1ittlsjbdzjttej mMp2Cjf, YsmMfOdkdtt Mm"2'y, YOkl
Ch deilgls pOR s dz” MigPdEte s I8 Jf tB.dA5 5 ¢ O dats dy) Ui dzidr  fijlso@iig”
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ZOdzts BOIs j o OczH Ots. [ "dzH O2 Yty OkzOte ©ls' dzdzr ¥ C Oz
ftetsyj Mylg jHig  drayjolsdgie 5§ O dAz i ‘WOz O dgs @ ©'Oge§ | Bdidz'cY Is @ cziatr |
YBLOOd&SY  hIsr w y"dsr fjf 2@ W pfMjte jlsju' [12].

[V SEf Ljtelslsjdzdj g " cOW B OHIlsUs j B t6'B Otc Y s
CSMY J ted i3j tkbb§ & tdAp jols If darOg2 58 Iz Is @ datiddhdzO tydsdpf Ofm " dz" W
stsdz" ¥ Y Odzkz' dz0O, Y BSLOOddzISY " hiIsr W Isd' d3H " YEOIsT dzr v
CE®R telsje* CfdH" (CO) hroOEr dzH' dZOte’ d&' W ISE d3j «
¥ ODHO2 &zZOtcH O NOX hr DOte" dzH'" dzOter dz" W E Mz’ BO2Y O
sd' dgH ' dz' ¢ dz W 3 OyMOwLDOdF dz ypdzj  O2HOdzOdz dz0 Oz
CEtefjlsjls' dz BOMYO " & MIsSOteHO HO Odzr dgn' [ 14] .

DOL ' 66" L jllsjkzdgjteH] dzOdetslsj n dzati@@PB) | toh Sz
sls' z00 Yyjted?2 CMdH' d&OdsSBEMX jSIsjtt' dz2 (XR¥-DO) Y&
Hi?2 dz Ottlkls'-BZ0DOE BSMisTAR IR S " '-37BtcD @zH O zZO LIS HZ0 B 0% D ¢
hr DOtZH' - HAG% OMSOBOIO OLO2ISEZDO &I GBS dH' ¢ B
ZOdsBEdZh jCIsjteH' W COLOd&dlsdSOd v yYyOMmdjlslsjte' dzj B
ypdzj CH2jdz2 W Istslsr Oz d&g@ " Yy Odz jIsjH'

l l

Spray pattern Spray plume

Radial light sheet

3Mk ey tsL D O dajsoydzd dzH t OtEOJEHAL’ S & § b b @azd L Oyd W &zOLk

1 J telsisfizdej WP EEQitds O dzdzts to 6 YOtsA (S EDHAD W Wis y j fiylg jHig ‘dais j Is iz

NDdzj wSlsT dedzr W s lsOdez Isj B jcOlskztcOMm" dz ISE d3j dzH j s k2

L' dzz' dz Isd' dgH' ISEdRjdeH jIsjls' dz dz Cetefjlsjnu’ [ 16

" Oy Isr dz Y 4 Odzz ¥ pdzgj OLO2IEZDO B' dz' B CER tlsj S
1 O2 H OftPiz@ s s ORFOW Odes®) | O dstean'O dzz  d1jj AL AdzH * ¢

slsrsds ' dzdzC BIPQEL Bz jRdsdzjj Is 5 dz0Q I ® 2425 Iz ;

Y s iy tOfn f Asde" LW ylrizdg j@dslz' 6 OY Is "yd® YOI Qs s Iz ;

YSLOOd&zIsY"h BlsEa'PCRRIszdz W

- YBSLOOdSY ' b ) &) Blsr O Iz .

]
Is

Hytsdz" 3 dz Y OlsOts, or dz a3d DHjBdjIslsjteH J Y st
Otelsls" czHrWw jW Isd' ®gBH' DH Mlsjte" dz W B ' t6° B I
ELGjtelsEH YOyl jlsfj2u" [12].

1 4 telsosy‘kzMmis § d3d M°

1 Jtolslsj Z-ls@tci®@BdzdzO Odz tslst dz BllteCEz yn2im" dgj dz 4 O
OQolstsdisBddz' H' W B j dzL d dzH “Slswird®d . d3j1dg taligddsjtdac  |sdgiy?r r talz@s © O
Y M OzOteHT W YBLOOAZISY" hIstT w Edg" gH' dz' ¢ dzgj DMmj to' ,
hrordzg, fO2HOdZOdz" ZDOdz G OLHOWGHT W k7 Islsr dzr O ) D dz

CCMy jtocdd3j dalsls® € L jtelslsjzdzjtce tesdzdCIs® Hd dzO d3ts a3
Y SLODOdzIsy " b f OtcOdzj stedzj o' dz Is" € jlz2 Yu2iMm dgj dz y C
NItee' €C zetsc ¥ tzhy SC Oy IEAEE d3' tsl€ Nk 'd3' tcmiplojdgjls j to
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OL sBMdHIsg tdzgyg dgls te©dpf J dige g3E * sdzgHte €100 dgO dzd L YOusdsHeO dz' dzH ' .
OOt dBO®2 N rDrdr HDd hrordsz Edh je' ' hfjd BJC'Is
f OtcOd3j Is tf ta®ls Y S S tBj EEUQR) daz@ gz " y.OIs jtwis sz O ' dgh ' dz
+1,5%,Y z @& "+2%> D dzjd W dzH 'O Oter dzH ' CoEOdEWH " deds tH O Vph Ents dzH T .

littklsjkz BOt' Mr dzHO Y&sMfOLOLHT W nh kit ysd
slssje' BOL YsMfO, COOdIkdSOd Y &jlsOddsittd Odd
N2¢Cjid MSj YOwm yeMio. rOdOEd®O0?2 ysinf OkOte’ dF v
yDdzgj 5% OteOdzr OF dzZHO® EL G J toH " Odz dzO2 ytsmf OMmr dz
YU OHT .

1 DIsdy O3kM® dzy ¥ &zOkz dzO te

rliitee’ L " dzejdz + CMf jtedd3j delsls® € L jtelslsjlzdzjtc BOtG
YSdzH Odzgz wr ® § O2HO&ZzOdEZ CEttMmMilt hilsjte' dzgj ©O2IsOtecdzr
LdgjteajIsdeOdzr'y Isd" d3H' dz' SIs'' W Y BO0Ot d&zOk" dz H O, Y
Y OYMOtkr dz HO CEteMmilsi H' .

1t odgh CdLjVwH] YBMfOkOH™ YdkzHOd O2 YL DO
O dz' dZB0000 2 dz/ G dE dflr dz' l&d ‘'daig @2A4C | Is)s ™ dzdgj wzh " € B dr
268 ¢/ ClIsLmMOOD, d)6&82%,8EHy j4dampm NG W6fil'2 ppm Y "tCOHT .

D" tcOWBssP@ts M Bek'tsdzy J dzls 6 Gzt & @O lac sy j Misj o' o
02 s Otc dzf @YsIPA oL j ity * 3k ©Is1C 1-5 @ j 2 fiyllB " 37%-0 © M fippj2 € j M
CjdzjH", Bls" dgdzg" W igjdzh " Cls* hrordg -4 Is&/dy Jddsilj RO T
C tsdzyJ dzls tc ©y PvnNOG23%), HGB1Bppme j-1 §, 9 %) Hj2' ' dz Isedsj dgH j H
srwy 64% j pgm5, 4 %) h Odz0 dzr Efmiz’ BO2Y OdzH T , B" d
Y SO0Oter dzOkz" d3j dz B O2 dzOdz' fls' 6Ol dz BOMY O L j telslsj zdzj

[ i sOdzdzstc e Odzed € Odzr Y Y st Oder ny moOMm CtsdzyJ dzls
CeEteMjlsC  hilsjtc Is"teDr Mr dzOdz OdzZOD " tocdz" d@3 O2AY " dz pfj tc
C 1 (s2,6%)H j 2 fiHis’Is | dzdgy elz" " € BY @386/ ¢ ) 63, MW 2Is Edddzj daH'j dz " .
¥OOHO2HO Mt ¢ tsdzyd QOROBY)] MAGT 110pprec8j’d 4 , 5 %) , -540dz N O
ppmé j-1 1, 8%) HJj2' dz ISEd3j dgH j H ' , B"dz Y OdzOtedzO2 H'™ W
dSddeH" 6" dz CeEtemilsyH" .

[ Blstste BO2" dz" W N2¢jdz MCj yOtefmr Y sy OMr" dz Y &
Y 50 0dzlz T Bjdz bsLEr 20 HdSjd pMmMjte jlsls' . vsd' d&gH "
B3y dzh * CIs hror dgr 26 B %)e/ @l RL GgOOISE@3] dgH jJ H ' . 1
Ctst WWdyd8jlagts O @ ¥3j dgHDjdgjls L D O dBOR '™ hdzis @ ® Hz' d3H jL386- TZO W
SERjdH jEz' "t jdzH', B"dZ YBLOOMSY'"'h tjMmiztemr dz" v

ddzr zDOdz Hjtej CIlsj-BREZtc] O dzHIOdz] tc € AIsd ¢ Odzr Y 3 D d
Cetemjls¢C " hlsjtce] blsjc’ BOte ytshmfOdsr w jw 11d&tjd
BOt" dzh © OL O2IskH'" Ybpdaj YBLOOdzlYrh" yYEOIsr dz OtclslisT
B sOdzzstcc Odzd S Odzr v YsMfO § O2HORZOdZzr zDOdz G OL HOtGH
YOy mr dzp Isd y J dzj toH ' CeteMmMiIsiH" . n2¢jdz m¢j yotmr
YSLOOdIY'rh" tjmkztemr dz Otelsls cz0DO® BOM" &3 pMjte jlIsjH

1€ j fijls jds Il tydis i O d2OEIH D @dzls Y " tRis i fdgPts

SsEtemjIs¢ " h

Dsf)’ dgH ' M
[ jlsOddste

ne j dy apsfy

[sls§ @t
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DO s 72,4 75,1 74,3 73,6

{Isrhdz O" d@gf ] sLMOD 268 254 258 261
CO,% 0,82 0,63 0,58 0,71
HC, ppm 142 118 110 130
NOX, ppm 612 645 540 590

eeeee

4 fMkwjls. cte ltd YohfOdkOwLH' YsdHOkdOd €j!

r OdzfyY 5 OcdpAeaEH Pz D O dzls s’ lesH 2-6% -¢0 @is s Is ' 8 [z O @,

hr D dg%ep @ j 2 Edd3j dzHyjplsizjE gzr O dz' YdisGd" Gede' tods @23 dzO de' dffy IsdzH

LOIssOteH' W hr DOt dzH ' 0AD%: 0P a0 IsjHApjQf fdjidezsl 5z * C &
ddzr &zoDOdz L SMjteddsjdzlsls' € HjtejClsjts, DHjIIs],

dzblsdy jdzjte' dgj Mp2Cjifyp CJdzjH", B' tcOY bt Islltcdz Y

BOODOXZzOEZDO BRI EBE dH' ¢ Bjtejls' dz B .oy OlsOtc dzOY IsT dzOk

Diste’ IS dgH '

1 4 tolsdpjldzd ¥ jofrfs 1dze'des f) §f O dz@stelzH \Odigztc 6 § s & ©dizts @schSoQidg™ Y
LCtsizsedvdz ¥ Mdif OkOBOdzOteH YO OdzOOdzH O, wr 9
JIsils" d&zH" ¢ Odz YylsOdzH T .

D"tcOR dgH O ®lslsj 6" BOtc Yt OdzOtoH " Y 5 dzH O dzlz
Cuh jrisyztePlazj s € gy j to d dig 10Ae@rHs Bdzpits L DO dzls s g " ¥gla ®Isr dz
37%-00 HJj2'  dz Otclsls' t0DO Y Ddzj tsls'-de@ W j &) dg" sEIsB] d

DCJjdzjH" . 1 "dz YODHO2HO CER Isje' EMdH' d&jdz CE
ISE d3j dzH § I2° BO2Y OdzOH " B' Oy YOdzz Isj B J tOIskztcO
s¢Mduilsj e’ GCtdayd dzlstceOydwmr dz w yoOdz fIsr efmkz® BO2Y

[t Odzd BPKQ kdiztf OTCDD 6O Otc’ dzH 2ABBO" BiZ-H 22,5%-0 & D dzj
NOx-IsT 1:tDO®%H j2' dz SEdRj dzH J sk Oty dz jJwW 0O2y" dz 1 €t
Odzr YIsOdzH T . I "dz dzplsdy | Yy s OdzOteH W Istslsr ok f to
SlIs" dzgdzr W Istsdzf vy Y Odzgzr dz SEtemdIlsd H' .

n2¢jd Mmej yotwfmr Y s OdzOteH T YBdZHOdZE YL DO
ISE d3d dzgH § 2" dzd , n2¢J ddo%- OGS « IVEWOgjuogdH) JOllS " ddg' vy D8dzy IstSL Iz

12%-0 G E d3J dzHDjSIzj' dH§ b tc fiz] 8" "qdas | dz,0 delg Yiykzhts fy'r delr Q" Dddgydz" W
Mddg BH ' dz' ¢ dz2' ¥ Otlskr &zO ry{fOdz jlIsjH" .

1 DIsdy jdzj toH CJdhJjdau’ sOdzH Oz Y s OdzOtcH T |
Jdzc' LB jMlsjdz wrD Ed BH' dz' 6" dz Otelslsr tcH™ W Isd"' d3H
s OB " daQHGY) s ' Is ™ d@H) OdgIDARE * BdgHS Fis'M.f Oxiar b @z3 dzO dprifidds’Is r W
2-5%-00 Otlkzr dzO, ls-'0d@ MrjR" dg deETYPhp dzH j Iszcj Y b daj 1 C
Erlslsr dzrf 0+0d®@ HO%R ‘' dz SEdj dzH JIskec ] yYytdz % 4jIs¢ " L " dzjH' .

rvdgr Mlsrw Or dz 3 Y OWOdzr OF Dtcls Il tcdz' Y st ©dzO
B' tor WDO2 Y OODHO2" dzHO yYytSLOOdIsYrhisrw ynrd3r iy CEtemy
BOD OGP H®@de" tedzOtc MOz’ Mis' ledzOdi Odz" ¢ lsir g M OdzOtcH r v

12



Y"tcOd3r diBjdz ytsLOOdzsyr his@Qor yr" 3" i ftesyjmMisjtc’ dz' w
B3N d3¢ " dzv ' & B J tGH .

1dtelslsjzH' W ftcOCIsdC Odz Y BOWT LHM dzr OF sls' dz
hr DOte" dzgH '™ dzOtGH ' OLO2Iskz 3 D dzd Y SLOOdzIsyr hIsOteH '™ W
MOwzOMmr dzh © Odzf dzDOdz debIsdy § dzj toH ’ Y BdzH Odzz A3l d&3E ¢
Y"tcOdzH Otc” dz § O2HOzOdze B2 dgh O " MO fis @tc HIS d * DgH" "
Otelsls" ez IsjmndesdzEe W dzOte" dz sHOMz D’ NJls' dzH' 6l €]

cte' Y Ote©2 0" Ljtllsjkzdzjteh' w BdZOh OO Yy sy O
d3d oL ' d3H pfMjte" dz L Jtelsls] zdij dz, S&zOttHT™ W Y "tcOdr
McdztO@2 Mddzj e jIsdC Odzr' Y pfMmjtc’ BOt OttOdzOMm Y M OdzC

Vosrof o1 3fepri RO Wi w
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dtS5L HA@HEGR jHJdtote] di3] dzdets? cCctolkzL tsots? f jto] OB S
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57 jtcOyd?2 bkilsOdOs dds@®Q st - sdeOdy@isdt b g Bt dstaylza
sfdteOyd?;

-flow L Odadz’ 2 M Efmdztse dw disd o f tsaltdgj dizd dedztf2j totf to todg i
kL Sos? thswPhclag d O ddu sty 2 & 3 Jj btOdhf st
Listls | d3j fladas s yfladgisiCs Y to i th ezt § Sigdzc 3PN | ledj veddzo 3§ dzls © 3

-9 yYyjdzwrn eor ftsdzdgj degdvw tOMmyj stse ¢ iz itstoW dhy dtg tglk
dj el ydzsmisd foHOGSHES IstcOdsy Stols ds it j il e p dsr
COL dztso dH desflsw 3 BseMSdn bOdhf selsdess 8¢ d W st

o jdkduddz® Sl WWdydjdsO dzj edlsdidudesmisd f sHA
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sBtOBBISSd L Of PdaPpeas.c d ydz' 2
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Ny = Ty of Ugg (7)
iz W j lsiag dg O 9 dzts dFfj toriAdtfiEs@Emtez® B t OB SIS S d

Ny = KgNy 8

s Isd dsdL Oydd dested3 J H J dziss s @34 EzdztdsXdc Ozt @k ts
ftoddj daffpryd Odz! dzg' § BOLJ BOBdUIMEd) &jIsBsHT O ddi3jc
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T oaHUQCddE BB tOL 543, 9 MBotej d3j dede" = bEMdzsoa dWw m
BesteMSdn ctkzLtsor n Isjted3sd dzOdzise W tstc d3d to tNoGXdsddiy 4 ) dE
e Odzd Ldij]flsdnVielz@etalsss v s jidpetE @sd L o SH MY | gedetfiRafshids 30
dzj ftoj tor o detse s ff dzO dzd ta NeWQjdEdlsvd o dzr fifls lzdf jCRj Gsdzd L d3ts d3, Iz
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gl rRefpul [[?1 ()l orvrE@M YL RS ][

1.] j stoJ dzptf tc ©o dejozdsistst@m P isdcis @] B dzd i B0 L ulstesC Oe
2000. [Vetrenko L.D. Upravlenie rabotoj morskogo porta: Uchebin8®b: ZAO «Stroka», 2000.]

2.5 . §.j toj o wutihaliz 1] simlefls © O dzfin f tstg kodld e Betg & dzd yj M S O
1 CMMf z2O0lsOoydqrvu mMeegBMmMisots f stcldB8Hd B. v YpB2SJYPiASMEse d
Perevyazkin. Sooruzheniya portov i transportnyh terminalov i ih tekhnicheskaya ekspluataciya.
CHast' 1. Ustrojstvo portov: Uchebnoe posobig-Pb.: SPGUVK, 2006.]

3. wlsj f Odts§ . 1JtGJG1’G|ZL'[S‘L{dZISJ sBtstclzHtso Odzd | fts
Isj tcd3d de@lizfs &5 .J tc B«l2 sa@lizd Is j ~ d2@1d.@5éepanovA. L. Peregruzochnoe
oborudovanie portov [ transportnyh terminalov. S-Peterburg;
«Politekhnika2011].
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1520 & w BEM jCIsjd -Otc@uWr sck@gn My €9 L " dzHj B Of
Y BOOdzZsOH i3 WlzeE dz' CIs' W yrLdsils jlbk d3dd oL * o3 N Odz
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Max.
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VEtIS' dzh ' HJ dg, CEf yYOBOIIsT BdzOISISOtgH ' 3 D dzj
Y ster Isf OdzOtcH T YBdZHOdZE ' H' Mis-O®HOWIskr cBPB d3)j @GL
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B3¢ " dgH " € B J teH " .

DsteDOdzr ] Yypdzagj] Y OBH' YIsrw + CMf dzEOlsOydw dzr v o
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1 J telsOosH ‘M dzO &3O M .
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dteOdzr v ddzj BHjbk 1 dzj d3j delslsjte’ BOt yqSdztsgHls:
Y tOMmsT tehidzeis) .1 fsHjd djc'Lc' CwodfylstelzS ydwdzr v
qdzj dBH j 2 L dzj oO3j delsls jte' , fesWdd H' HEWE ] djS b dzj
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[ OlsjtcdOdzH Ote Mmr o rylsry fMmjtef"' d3du'’ (zm1l5 BB&O
r OdzOmMkz EL OGO bpDtej S ilslsj Mizdzj te° CdWwi2l’ dzegjdz-] OG te(
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C 1l 2H pdez' BIOJOO dz® © & fzr df dyIsdzTz® tzd X\ 4 detsH §1 8 ¥ dz'y fitpls jOtezO'lz H O
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dWHOIHHdIsdo Is* Isj mndetsdzts e d W-dzOfgr f j W' WP tizkz B |5 GzE Oat
Cll teHEjjds d3j Is ts gfviaiss IS s Is dyiplag@ s ji to s@dzHfiZ®@ 2 H O dei@IdelpCO @lgHte £
OteY " dzf BjrOdedC Odz" v BEdh jCIsjtc EdeH  t6' ' dz IsnBj G,
¥ OMOE MOdzOMr dzZH® OHHdIsdoels’ sjndasdzcedWw dzOtcH T W |
sjrdesdzce v ftesyj Misj to° Otoy r dzr Odzrf dzDOdz BEdZ"N j € Is
Y Ddzj BAzZOtGHT HDMlsIl tedz' DH '  MMisjtedsj dz EdzH ' t6' dzG j dz B
Odzd L slstetsf dw, BJls MOJOMr ypodgy Cj2"' dee' EWHjE Mmd
yDdzj BEEZOMNOY HOMBEZ BOOD' klsOter ISOdzH OdzOH ' .

sl 2" dz fieHLHH]jIstef:0 Is* Is | ~-BIABfifsE d v iz @iclz 3 D" dzlsOY Y OB
ftosstslsdfilsjkz, MOdzH™ Yy EdzH ' t6' M.

bHHdlsdols' BRDEBEECHSH,] & Hjt djc v Ol@f bt

YOMO2IsT dz Isjrndesdzseadw dzOte y dr daelsr Oor . [ ofmisi tcdz' 0N
(formative) ftesyj Mmilsj e’ dzj dz Othsd3®hfdszf, OHH(L
)|J(+‘JhJdZJ)idDHC@@IBJ-IfQC[S@[dZI—Iﬂ:S@?H@CIZ@MBIE@QS(BMIH'L[HZJ dets dzts ¢ d W dz'
BONJdZO Y OMOEZDO jdzeg' L' dziz® ¥ 5B OdzZO Iz DH' Misj 6" dz,
BEdzh JCIsj toH EdzH " oz IspfMm' dzH jte" dz s B j G4 2 d ELGJ
HOMREZ" B, OfM3 O hr OOt &ZDOdz BEdZh jSIsjtH' W YOMdJilsls] tc*
BOWT LT dz Ljtelslsj2H" [ 1].
dbHHdIdols' Isj ndzsdzsedw dz' ¥ B OMISsOBROMT Yy Otcdz! L

52 zOf IsOBEk" &3d d&z BO2 &zOdz" MiIsr . si2"' dz fused deposi
(SLS)y b ddifectmetallasersintering(DMLS) fn d W Yslg '~ dzts dztdfc@2sid8ei4a " o+ * Mls j to
BOJtcdOdzH Ote MY j CIste” dz Y pdagy YSdZHOdZEz MOLZOLZOt' dz ¢
f tesilssils of ' ldcjOEzts dzfrfO), ? ‘Isde » dats dzts ey djvisdz' fiyls © DOlis Y @i " 2O dz
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WldsS ydsdzOdzH T BECGZh j Clsjte E dzgH Yt lezH Ois’ f)'E digj ©© D @GO dzis
Y Otcy " dzH ' HOM Qo dOydw, Q9 Istsd3ts B d dz! 3 D dzj B d
CjVu'  dgjdz YsdzH Odzg" dzO B OMIsOHT . [ OV ddzgO » OMOEHO Y 5d
Cjdzjls' dz BSINOY :
1. DOB Ols BOdyY' s { YisdzH T el DH' " Bj dz2 BSH | dz
s j to d3ts § dzO fi) eSO o CRt®HijERYZ 'S dpYwts dzv O dz'D dz@zy ' .Ig D d@itd L O dz
B 5dz0 Odz' &Bj dz, Odzd L slstesfdwdr v YOmdjilklsjt d&jd
bjhdtsksedwmr yqWtd v EsHjd H' W Stdbbkiedot
Y OBYO®E Ols  jIs' § ywsdH' 6k Oteyr dr nh  edzh j gH'
cHjlklsj, BOMry§y hroOtk &OIjtedOd tojls' dHj ¥
bj s ZOMisdClsjtc Y sdH Ody &zOH " .
b Iz o]l BrusaMendeln d L O2 diz§ €ZOL FHFzE §f dzls j t6° .
2. 1 dzsOY Y OBOIT dzZH® BOdY  kkk (SLS, SLM). 1nd

B E dzh J Cystg GcOutaiz dzH ' ECAfH]' dil3lr 35§ ' BdgHtc SEM d3j Is © dialk Ol®ts diZ Y

BOd&y rIsrf, IsrorL BEd jCIsjtt 3O0MOMO ( d3j IsOdzdz B
(f &z0MmiIsd ¢ ) BOdzY'" Isf Q0L J 8] Sdz &3] g & I8 "‘dag SSHS' e tsdzgH T )
BOdzy " Isrf, SCHNtHJjdz' YyY"tf dz@ dZHOte 3 OMO2H", B 60O

Laser Beam Laser beam

Sintered layer
Powder layer Melted |.'|3~'|.:r Powder |.:|}'L:r ‘

Scanning direction Scanning direction

vzt s ' B OQ e GanOSLSISLM)
3. ] OdzgdzOdz’ v Wtsksftsdddkj tdL Oydy (SLA, DLP) Akt

HDOH "] d'jfdz BjIs' BOt BEA" jSCIsjte Odzr dzgOHT - c¢cfm'
MO2 BOdzH OtcD O Y BdzO2 dz' .
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YOtcOfMmisr h@YL Bistetsf dw 3 p dzj 20B Ols @G Isa] o B ©2 ds@ R dh
BEMN jCIsjtc YOBOIjdz Y 0OMOdzOOdzH ' Y Is Odz, B4 ~ Odzd € Odz
DOBOISOtOdzr B j O Fde@dzddny f B OO Is™ ) D dzj BYfjtdstsS §jlsi)fif CHfj O te
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Y Olslst &z yYYO, Bjte" Sl CCj, f dzOMmilsd < Odzr dar jyly Of Gt @Aj"
NYphdzagj HpezH B Jols® Is jBrEddtS dpt€dsdivteH @z' W B j Is*® HDMMIsIl tcdz'
YOtcOQODOdzB OHS pHBBARZOHT . 1 "dz YOBOIs YOdzr WH'™ DT dz©O,
BO2 d&zOdzf flsOdzH Ote 3] dz ¢ sz ez dcldZj to s j -~ detsdzse dwWw  Otey '
Ytster Isf OdzOter Is s ls BOMY O21Is' dz B dzOIIls Ots 3 D dzd
SWIsO2 &zOdzH " o d&zZDOdz Y ODHO2HO HDMIsI todz BOIs j toe d OdzH (
OdzOH T . I sdzdd3j tedzj o 3 jw' dz pts' Bjto' € Y"tor dz@ d3H Ofe

BJte' CIs'" ' beEdgidz Btsdzzr BHBE dz [ 3] .

[ Dfis k& tzez'Dtel " filj) Is fnt® 'daiz fndz O t6 fi) @ EecdpHIS "tO tdrjds " Yeh ¥ dzBY' 82O t6 T
ysfr & ©" dinn ©Hejjds d3j Isded fjdgitr 3¢ * sk tzatfOtels Is ts lsydofdejl Y ©
EdzgH ' to' Il ZOYOVIS'RBOftcdfto@H " Isd' dsH' § O2 HOdzOdzE X D dzj

dbHHdIdols' EdzH " to'' ff BEM" jCIjte' dzgj ML dzlz, Y’
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7 3 7.51
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