CUCTEMU OANPEKTHOTI
YBPU3IABAHE BEH3UNHA

YBOA Y CUCTEME AUPEKTHOI' YbPU3T'ABAIbA
BEH3HUHA



yBO4

CuctemMu aupekTtHor ybpusrasama 6eH3uHa npeacraB/bajy
BapujaHTy uaM BPCTy cucrtema 3a obpasoBare cMewe kog OTo
MOTOpa nyTeM ybpusraBarba 6eH3unHa.

[TpUMeHy MMajy Koa CaBpEMEHUX YETBOPO TAKTHUX anun 1 Koa
NBOTAKTHUX MOTOpa U Mory ce Hahu noa cneaehum HasMBUMA:

B Gasoline Direct Injection (GDI),

Petrol Direct Injection,

Direct Petrol Injection,

Spark Ignited Direct Injection (SIDI) nnu
Fuel Stratified Injection (FSI).



OCHOBHE
KAPAKTEPUCTUKE

0 bBbeH3uH ce ybpusrasa rnog BUCOKUM MPUTUCKOM MPEKO
common rail-a AUMpeKTHO Yy paaHu NpocTop MoTopa (y KoMopy
3a caropeBarbe) y CBaku unanHaap nojeguHadHo.

~

AirOnly —
_ Elows'fo.
MocToju moryhHocT Intake Valve s,

Bulle ybpusraBama
TOKOM jegHor uuknyca =

el [1jeere
T e Intake

o ‘, *'t.; Valve |
! "‘1&: ’:::

oy

Qombustitgn Chambery ~-

S Y i —_
iy | o e -
2 : ¥

g g —— e Tk S
- St s

;

- ]

]

_ PiStorr
Gasoline Direct lfjection (GDI) '

AA1Car.com



OCHOBHE
KAPAKTEPUCTUKE

[1 llojeanHe BapujaHTe OBOr CUCTEMa HeMajy rnaBHU NenTup,
OAHOCHO paje ca NoTNyHUM YCUCOM Basayxa. Ha oBaj HauyuH
nosehaHa je epMKaACHOCT MOTOpa U pefyKOoBaHM Cy NYyMMHU
ryébumuyn.

[0 Bbpoj obpTaja MOTOpa KOHTpOJIULLE Ce Ha CTpPaHW ropuea
OAHOCHO BpEMEHOM M HAaYMHOM ybpusraBarba 3a pas3jinKy oj
npurywerwa Ha yCUCy Basgyxa Ko4 KOHBEHUMOHAMHUX
cCucTteMa 4YmMme je NoCTUrHyTa MHOro npeuunsHuja perynauuja
KOja 3a nocneauuy nma bosbe nepdopaMHce.

[0 naBHa npegHocTt GDI MoTOpa cy cMakeHa NoTpoLlHa
ropuBa v Beha cHara.



'Mﬁ OCHOBHE
" KAPAKTEPUCTUKE

O Pagun obesbehera agekBaTHOr CTpyjara Basgyxa U Mellawa
ropuBa u Basgyxa, 4eno Kauna nMma cneumdpuyaH obnumk.
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(Zy OCHOBHE
| KAPAKTEPUCTUKE

EneKTpoHCKa ynpaB/baydka jeanHuua MoTopa Yy
dyHKUM]U pexnma pagda, KOHTUHYanHo bupa
nsMehy Tpm Mmoaa paga, O4HOCHO TpuU pexunma
caropeBata:

[l Papg ca yntpa cMpoMaliHOM CMeLW oM, O4HOCHO
CN0JEBUTUM NYHEHEM.

[1 Pag ca CTeXMOMETPUJCKOM CMELLOM.
1 Pag ca KOHTpoOJ/incaHmM camorna/beH-em!



| y CMEWWOM, O4HOCHO

@ PAA CA YVJZITPA CWVPOMALLHOM
- CJ1OJEBUTUM MNYHBEHBEM

[0 Kopuctu ce y pexxmuMmMa HUCKUX ontepehema,
BOXHW KOHCTAHTHOM 6p3MHOM, BOXH U He3
ybp3aBarsa.

[0 F'opuBo ce ybpusrasa npu Kpajy TakTa
cabujama.

[0 Mna3 ropuBa je yCMepeH Ha 4yeno Kauna Koje
nuMa TopoamnasaHu nnu osounaanHum obnunk. Ha
OBaj Ha4YMH CTBapa ce edeKkaT BPTNOXeHa npu
4yeMy ce onTuMasiHa cMella aosoan 6nunsy
csehuue.

[0 OgHoc Basayxa v ropuBa u 65:1 nnm yak
CupoMalliH1ja Yy KpaTKOM BpPEMEHCKOM nepuoay.



CMEWOM, OAHOCHO

@ PAA CA YVJZITPA CWVPOMALLHOM
CJ1OJEBUTUM MNYHBEHBEM




@ PAQ CA CTEXMOMETPUNICKOM
CMELLOM

[0 Paja ca ctTexMoMeTpUujCcKoMm
CMEeLIOM Ce KOPUCTU Y
peXnMMMa ymepeHumnx
ontepeherwa. fopuBo ce y
oBOM Mopay ybpusrasa y
UMAnMHAApP TOKOM TaKTa
yCcucaBaHa. Y OBOM
peXnuMy paga eMmcuja
U3yABHUX racoBa je jako
HUCKa U A0AAaTHO ce
npeynwhasa y
KaTanuTU4KoMm
KOHBepTOpY.




@ PAAQ HA INYHOJ CHA3M

0 MNMpuMmemyje ce y pexmmMmmma BenKux
onTepehema U Harnux ybpsamwa. CMella je

XoMoreHa v é6naro 6orata. NlopunBo ce
ybpusraBa TOKOM TaKTa yCUcCaBaHa.



@ KOMBMHALJA CA CABPEMEHUM
TEXHOJIOTMJAMA

Turbocharging

Supercharging,

Variable valve timing (VVT)

Continuous variable cam phasing,

Variable length intake manifolding (VLIM, or VIM)
Water injection

Exhaust gas recirculation (EGR)
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@ MCTOPMNICKUN PA3SBOJ

[0 1877 Nikolaus Otto — nateHTupao naejy
ybpusraBara 6eH3nHa ANPEKTHO Yy KOMOpPY 3a
caropeBame

[0 1884 Wilhelm Maybach - npsa nymna Bl 3a
6eH3uH

[0 1884 Hallesche Maschinenfabrik — npsu moTop
(cTaunoHapHu) ca ybpusraBareM 6eH3MHa



@ MCTOPMNICKUN PA3SBOJ

[0 1906 Antoinette Wright V8 aBno moTtop ca Ay

N2k
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@ MCTOPMNICKUN PA3SBOJ

Jonas

Hesselman,
1925

[1pBM MOTOp Ca
ANPEKTHUM
ybpusraBarem
6eH3nHa u
CN0jEBUTUM
nyHeHeMm
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@ MCTOPMNICKUN PA3SBOJ

[1 HenocpeaHo npe Apyror CBETCKOr paTa:

® BMW 801

B Daimler-Benz DB 601, DB 603 u DB 605,
B Junkers Jumo 210G, Jumo 211 uTtA.
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MCTOPUICKU PA3BOJ
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MCTOPUICKU PA3BOJ

DB 603

, ' e DB 601A DB BOIE, DB 605, DB 603

g,
J ? [

iy

L0 ey Py P

e nen R s e ]

Timings for valve lift, injection and Ignition



MCTOPUICKU PA3BOJ
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@ MCTOPMNICKUN PA3SBOJ

0 1930-te — Daimler-Benz ncrtpaxmame Ha
CMOPTCKUM ayToMobunmnma

0 1951/2 r. —Goliath n Gutbrod, ABOTakTHW MOTOpPMW.
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MCTOPWUNICKM PA3BOJ

0 1951/2 r. —Goliath n Gutbrod, ABOTakKTHM MOTOpPMU.
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MCTOPMNICKUN PA3SBOJ

0 1951/2 r. =Goliath n Gutbrod, ABOTakTHU MOTOpPMU.
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@ MCTOPMNICKUN PA3SBOJ

O 1955.r. Mercedes-Benz 300SL
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@ MCTOPMNICKUN PA3SBOJ

O 1955.r. Mercedes-Benz 300SL
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M@ MCTOPWUNICKM PA3BOJ

O 1955.r. Mercedes-Benz 300SL
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@ MCTOPMNICKUN PA3SBOJ

0 1949.r. Texaco
controlled combustion
system

[IpBY MOTOp KOjU je paano v
Y PeXxXuMy ca CJ/I0JEBUTUM
obpa3oBatbeM CMelle

Combustion gses



@ MCTOPMNICKUN PA3SBOJ

[0 MAN FM npouec 1960-
1980

Injector

KoMbuHaumja
KapaTepuctuka paga amsen
n 6eH3NHCKNX MOTOopa.

Y6pusrasarbe y chepHy
KOMOpY.

Ceehuua ca ase wunam Tpu
HeraTMBHe eneKkTpoae



MCTOPUICKU PA3BOJ

00 FORD -PROCO oko 1950

Injection nozzle

Spark plug
LleHTpanHoO nocCcTtaB/beHa

6pusrasbka. Mnas noa yrnom \ "
o4 oko 100°.

Ha nyHoM onTepehemry
ybpusraBame noynt-e Ha
No4YeTKy TakTa cabujamba.

CnojeButo y6puaraBate S —AN ==}
cabujam-a.

[Be ceehuuye no unnuHapy!



@ MCTOPMNICKUN PA3SBOJ

0 MITSUBISHI Combustion Process 1976

Pasnununtmn obnmum mnasa ropusa!



MCTOPWUNICKM PA3BOJ

[0 OSKA Process 1987

v Injection nozde
I 1 '

Baifle plato L4 Py Spark plug




MCTOPUICKU PA3BOJ

[0 Integrated Reasearch Volkswagen 1989

[Narbere y TpeHyTKy novyeTka ybpusraBamal
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MCTOPUICKU PA3BOJ

0 CBa npeTxoAHa pellerba nMana cy ycrnexa yriiaBHOM Y
KBa3UCTaTUYKUM yC/ioBMUMaA paja.

[0 MoTopHa BO3ua paae y m3pasanto CTOXaCTUUYUKM U
peXxnmama Koju Ccy Uu3pasmto NPOMEH/bUBU LWITO
3HayajHO OoTexaBa paad MOTopa ca AUPEKTHUM
ybpunsrasaem 6eH3unHa

0 Tek cy Kpajem 80-Tux rogmHa npowsior Beka

UCTpa)unBama Koja Cy BpwKAM aycTpanumjcka dupma
Orbital, Subaru, Toyota I AVL




@ MCTOPMNICKUN PA3SBOJ

0 1996.r. Mitsubishi GDI moTop Yy
Galant/Legnum’'s 4G93 1.8 L / Carisma



http://enhancedwiki.altervista.org/en.php?title=Mitsubishi_Motors
http://enhancedwiki.altervista.org/en.php?title=Mitsubishi_Galant
http://enhancedwiki.altervista.org/en.php?title=Mitsubishi_4G9_engine#4G93
http://enhancedwiki.altervista.org/en.php?title=Mitsubishi_Carisma

@ MCTOPMNICKUN PA3SBOJ

O 1997.r. Nissan
0 1998.r. Toyota

0 1999.r. Renault Injection Directe Essence -
Megane

O 2000.r. Volkswagen Group FSI un TFSI
0 2002 .r. Alfa Romeo 156
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@ MCTOPMNICKUN PA3SBOJ

36or ceBojux npeaHoctn GDI cucremmn nmajy
ceBe Behu yaeo y 6eH3nHCKUM MOTOpUMa
Koju je oa 2.3 % y 2008. roanHu gowao Ao
45 % y 2015. roanHu



@ MCTOPMNICKUN PA3SBOJ

Benukun 6poj nponssohadya 6eH3UHCKUX
MOTOpa ca AY v pnasbe ce 6a3unpa
MCKJbYYMBO Ha paj ca XOMOreHoMm

CTEXMOMETPUJCKOM cMelloM 360r jow yBeK
ckynux NOx kaTtanusaTtopa!



OABOTAKTHUN MOTOPU CA
OANPEKTHUM YBPU3ITABAHBEM

[IBOTaKTHM MOTOPU HUCY HaLIN NPUMEHY Y BO3UINMa
360r enmcuje n3ayBHUX racoBa asam ce yCrelwHo
npuMerYyjy 3a NOoroH naoBuaa M To Koa BaHO6POACKU
moTopu Evinrude, Mercury un Yamaha u koa
ABoToukalla Aprilia.

[IpyuMeHOM cucTteMa AMpPEKTHOr ybpusraBama U3berHyT
je rybuTtak ceexe paaHe MaTepuje, cCMakbeHe cHare u
3Ha4YajHO CMakeHe eMucuje nsgyBHe eMmucuje.

[Ba Tnna Gdi cuctema ce KopucTte y ABOTAaKTHUM
MOTOpPUMA:

[0 low-pressure air-assisted u
[0 high-pressure cucrtem



OABOTAKTHUN MOTOPU CA
OANPEKTHUM YBPU3ITABAHEM




