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.OMXp Q He QH NI\ P L pigobidnéa R3zil@ibfrastruktura D SXQMHQMH HOHNYV
vozila,pXQLRQLFH HOHNWULpPQLK YR]LOD

SUMMARY

Thedissertations based on a comprehensive research of electric road vehicles and their
aspects. In the introductory part of the work, the problems, subjects and objects of the research
were investigated, the working hypothesis was set and the purpose, goals andcscientif
methods of the research were defined. Types of electric vehicles are discussed and analyzed,
including battery electric vehicles, hybrid electric vehicles, fhufybrid electric vehicles,
and hydrogen vehicles. Battery technology is investigated enctintext of production,

classification, state of charge assessment and rules of other used batteries. The study of electric



motors including brushless direct current (BLDC), switched reluctance motors (SRM) and
permanent magnet synchronous motors (PMSkdvigdes a deeper insight into the key
components of electric vehicles. Environmental aspects and sustainable development were
investigated to better understand how electric vehicles affect the environment and contribute
to the sustainability of road trarm. The charging infrastructure, different types of charging
stations and the NEXE project were also analyzed. Economic aspects, incentives and
subsidies in Croatia were compared with practices in other parts of the world. This paper
provides a compreinsive overview of electric road vehicles and their key aspects.
Understanding the different components, environmental impacts and economic dimensions of

electric vehicles is essential to promote sustainable mobility in the future.

Keywords:electricvehicles,electricvehicle charging infrastructurelectricvehicle charging

stations hybrid vehicles
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1.UvOD

(OHNWULpPpQD YR]JLOD SUHGVWDYOMDMX ]QDpDMQX LQRY
HOHPHQW WUDQ]JLFLMH SUHPD RGUALYLMHP L HNRORANL ¢
X NRMHP VH VXRpDYDPR V L]D]JRYLPD YH]DQLP XJi NOLPDV
SRWURaAQMX IRVLOQLK JRULYD HOHNWULpPQD YR]JLOD SUX
vozilima s unutarnjim izgaranjer ovom GLSORPVNRP UD GXOHWWWL HIQN SR J
u cestovnim vozilima, baterijske tehnologije, elektromiotor H N R CaBpeldiLte
LQIUDVWUXNWXUH ]D SXQ M ke@Kdridmsk BsheRityHHQ H NDWQ D 100 Q IL W DYAR
XNOMXpXMXiuL VXEYHQFLMH SRWLFDBuUpIL SBDAL Kigzy X SULP
SRYLMHVW HOHNW U L [s®raz¢ojviéhhblagie i NN eDAUCH tijékem
vremenaD HW D ObliQé&moténe UD]OLPpLWH YUVWH HOHNWULpPQLK YR
HOHNWULPQD -KQEKWLEQDGQIOXR]LOD L YR]Ba&dbjskde JRULY
tehnologija ma NOM X p Q X HXGDHRNIW UX. p Q L P Y Rselp3atiFoDlitij NowvskRmd D Ui H
baterijama, njihovoj proizvodniji, razvrstavanju, procjeni stanja napunjenosti te recikliranju.
AQDOL]UDDNOIHLWH YUVWH HOHNWURPRWRUD L SRJRQD N
XNOMXpBpK LVWRVPMHUQL PRWRU E Hulgdhivehatér® (SBRM)'i& SUH]I
sinkrone motore s permanentnim magnetima (PMSMD | P R W keluijécaj khdustrije
KLEULGQLK L HOHNWULpPpQLK DXWRPRELOD QD RNROLa& WH
razvoju. ,QIUDVWUXNWXUD ]D SXQMHQMH HOHNWULpPQLK YR]LC
5DIPRWEELWD IBILPpLWH YUVWH SXQLRQLFD XNOMXpXMXUuL S
SXQMDpH WH DQDOL]LUDWL -EQ@IUWLDND/Y B RO KidkiaspeRt) R M H N \
HOHNWULPQLK YR]JLOD XNOMXp X Mxtichji i\stEentlj@ kojeMid QR Y +

dostupne u Hrvatskoj i usporediti ih s praksom svijeta

352%/(0 35('0(7 , 2%-(.7, ,675%$4,9$1-%

SUREOHP RYRJ LVWHD&NWQRMDIMERNBRR X FHVWRYQLF
RGUALYX PRELOQRVW L RNROL4A WH NDNR HNRQRPVNL DV
GRSULQRVH aLUHQMX L XVYDMDQMX HOHNWULPQLK YR]JLOL



SUHGPHW LVWUDALYDQMD REXKYDUD GHUNR/N IVBHN WR LR ¢
FHVWRYQLP YR]JLOLPD 7R XNOMXpXMH UD]JOLpLWH YUVWH
hibridnih, plugsin KLEULGQLK L YR]LOD QD JRULYH UHOLMH EDWI
LRQVNH EDWHULMH HOHNMNWH FOPRSW RIWHH L SRRGIUREQ. Y H NRDO R |
LQGXVWULMH HOHNWULPQLK L KLEULGQLK DXWRPRELOD
SXQLRQLFD WH HNRQRPVNH DVSHNWH VXEYHQFLMH L S

vozila u Hrvatskoj i svijetu.

Ovo istUDALYDQMH LPD ]D FLOM GXEOMH UD]XPLMHYDQM
YR]JLOLPD V REJLURP QD QMLKRYX SRYLMHVW WHKQRORJL
LQIUDVWUXNWXUX SXQMHQMD NDNR EL VH EROMH UD]JXPN
PRWDNQXOR a8LUHQMH RYLK WHKQRORJLMD

1.2 RADNA HIPOTEZA

(OHNWULpPQD YR]LOD SUHGVWDYOMDMX RGUALYX DO\
XQXWDUQMLP L]JDUDQMHP DOL SRVWRML SRWUHED ]D GX
HNRORANRRRPVNLK DVSHNDWD NDNR EL VH SRWDNQXOR Q

695+% , &,/- ,675%$4,9%1-%

*ODYQL FLOM RYRJ LVWUDALYDQMD MH DQDOL]JLUDWL
NDNR EL VH UD]XPMHOR QMLKRYR WUHMREX®QRVWND @RWNHR O
HNRQRPVNH DVSHNWH 7DNRYyHU LVWUDALYDQMH LPD ]D
SRWLFDMH L VXEYHQFLMH WH UHJXODWLYX NRMD SRGUALI
DQDOL]X UD]JOLPLWLK DVSHN BAWED GINDHI NIMAU ISUQXIEK. WYLR W I B
UD]XPLMHYDQMH QMLKRYH XORJH X EXGXUQRVWL SURPHW

usvajanje ove tehnologije u Hrvatskavijetu.



1.4 ZNANSTVENE METODE

SULOLNRP LVWUDALYSLDGIGY WRYE MO QWDQWH XOWDWD L\
X RGJRYDUDMXuLP NRPELQDFLMDPD VOMHGHUH ]QDQVW’
metoda analize i sinteze, metoda apstrakcije i konkretizacije, metoda specijalizacije i

generalizacije, metoda kompilacije.

1.5 STRUKTURA RADA

5bG uH VH VDVWRMDWL RG VHGDP SRJODYOMD 8 SUYRI
SUHGPHW L REMHNWL LVWUDALYDQMD UDGQD KLSRWH]D

te struktura rada.

'UXJR SRIJIOD$BMHYHHEHWR HFHVWRYQLP HOHNWULpPQLP YR

vrstama koje postoje i njihovoj usporedbi.

7UHUOH S RgaisabivHO MBiwlekuwdnidtbrenavesti njihovO R & XtépkbibidrD M
recikliranja.DotaknutiUHUD ]OLp LW H H&®addidbividjlhdév Pald. W R U H

YHWYUWR SRJODYOMH EDYLWRGH 31H HN RIORERIM P D VRSN
LQGXVWULMX WH VH GRWDNQXWL XWMHFDMD QD RNROLa

Peto poglavljebiti 0 H SRV Yiradthak®ri za punjenje te njezinim vrstama i

oblicima.

AHVWR SRkRpatb¥dHWHRQRPVNH DVSHNWH VXEYHQFLMH ]

usporediti subvencije Hrvatskoji svijetu.

6HGPR SRJODYOMWH GONQWL MR/ WD]YRMD HOHNWULpPQL
ObjasnitiiH VH SODQRYL ]DefzM@GitKSVIOR Ynaliza/ H GH V

=DNOMXpPDN iH VXPLUDWL JODYQH VSR]QD Mdyobd LVWUD
L HNRORGNLK DVSHNDWD HOHNWULpPQLK YR]JLOD



(/(.75,y1% &(67291% 92=,/$

(OHNWULPpQD YR]L Oporabd HOHNNWHIIRIHRWIRUD ]D SRNUHMW
HOHNWULPQXNRWMDHVMH MRKUDQMHQD X UD]JOLpLWLP YUVWD
pohranu. Akose HO HN W U L u§pbre@ & tr&liQionalnim pogononsa unutarnjim
LIJDUDQMHP SULPMHUXMH VH ]1QDpDMQD UD]JOLND (OHNW
trenutnuodlJ WQ X VLOX pDN L SUUWUH]R® UWKHWDAMMRK Bhr§am L
7TDNRYyHU QH W UdliEaBnosbvQ#ild® inutardyin izgaranjerkoja je od 25% do
30%, D HOHNW Urezu@juHR [ NDDsQ®RAINL & H

21329,-(67 (/(.75,y1,+ 92=,/$

(OHNWULPQD YR]JLOD QLVX QRYRVW QHND VX ELOD S
1IDMSR]QDWLML VX .RpLiIB33.R&kheRobBIt QiErsoiy R @R W V N L
izumitelii pPHVWR VH SULSLVXMH VWYUK GINDX NVEBEHRR R & RJD ¢
NRpLMX QD HOHNWULpPpQL SRIJRQ NRMD MH NRULVWLOD EDV

6OMHGHUL Madtonodi Nhnhbkd Qalvenporita 1834 godine. Npravio je
maloi SUDNWLPpQR HOHNWULPQR YR]JLOR %LOD MH WR PDOD

isto nije mogla puniti.

(OHNWULPpQL WULF L NZO188X Jodfiie YAraBcugKy Ruknitelj DG ustave
7URXYp SR]QDW MH SR VWYDUDQMX MBIGRIR/§tRWGZIBE YLK HO
WUL NRWDpD NRMH MH SRNUHWDOD SXQMLYD EDWHULMD

IMHPDpPNL LQA&HQMHU L L]XPLWHOM 7KRPDV 3DUNHU U]
HOHNWULp QL Me PRjMR BReRijama 1884godine, mMHYyXWLP SUYL SR]Q
HOHNWULpPQB URGYDRP BRMUURADPLPD ELR MH )ORFNHQ (OH

godineod straneKarlaBenz, koji je stvorio i prvi automobil n®tto-motor.

Ferdinand Porsche, napravio je svoj prvi automobil, poznat kao Porsche P1, 1898.
godine. % LOR MH WR YR]JLOR V SRJRQRP QD VY DBHPHWN IMULL (NG
SRIRQVNLP VNORSRP &WR JD pLQL MHGQR RG QDMUDQLMI

,DNR VX WD SUYD HOHNWULpPQD YR]JLOD LPDOD RJUDQL
postavila su tetHOMH ]D UD]YRM PRGHUQLK HOHNWULpPQLK DXV

4



NRPHUFLMDOQR RGUALYLP L SUDNWLPQLP HOHNWULpPQLP
I nastavlja se brzo razvijative doGDQDV VD |QDpDMQLP QDSUHWNRP X
infrasttuNWXUL ]D SXQMHQMH L GLIDMQX HOHNWULPQLK YR]LC

9567 ( (/(.75,y1,+ 92=,/%

3RVWRML YL&H YUVWD i WGOHNRUWLLPWYHKRY R VLQ@RD RDARQM L
korisnika. Mggu seL]GYRMLWL HOHNW UL p GiDhibriijd OOHQIDY B DMWIHDU Y R |
hirLGQD HOHN W BIOHNDV YR LD Y R ] L ®&ExnQikost RilizbofuHvriitel O L M H
HOHNWULPQLK YR]JLOD XMHGQR ]QDplnalazevd ViR N X W/IRFPID W R
SULGRQRVL VPDQMHQMX HPLVLMMGWDNOBR PN ISK BOHYR)
8] QDSUHGDN WHKQROR JLWMHKRRPOIRRGHUHD K MWL GYCR JILHODHG R G D

| —
Mechanical Hydraulic Electrical
Link Link Link
— . - 'om—
I —— N J
= Electric 5
5 Ba — o
Battery — il;la:::: % thary Motor g
(=) g (b) Fuel ICE £
Fuel |} g == =
Tank F— ICE = Tank =
\
O O
_ N
S - F o
/ _J A S
5
Electri Hydrogen || Fuel | | Electric 2
Battery — Meptol: Tank —1 Cell Motor E
(c) (d) -
\"' L )) "'/ \' \ ))

Slkal 2VQRYQD VWUXNWXUD UD]OLpLWLK YUVWD HOHNWULCBEQLK YR]JLOD (9

Izvor: researchgate.com (9.9.2023)

L Anderson, Curtis D; Anderson J. 2010. Electric and Hybrid Cars. McFarland. Jefferson. North Carolina.
5



221EOHNWULPQD YRJLOD QD EDWHUL

(OHNWULPQD YR]JLOD QD EDWHULMH SRWSXQR VX HC
HOHNWULpPQX HQBRNUMXXHRNSERIBRYPLAMD WHULMVND HOHNWU
QHPDMX PRWRU V XQXWDUQMLP L]JDUD QBdttér§ Hlecidd SURL]
Vehicles(BEV) spajajuY UKXQVNX WHKQRORJLMX L HNRORANX RGJR®

BEV-ove S R N U H-iodske batetijpN R M H VvV iindarhi ItiRenergijeTe se
baterije sastoje okatode, anodde HOHNWUROLWD |]D SRKUDQX L RVOREL
SXWRYDQ M spaiapjuv@a-na stanicu za punjenj&kada se baterije napune
pohranjena energija jspremnada se pretvori u pokret. DGD SULWLVQHWH SDSX
EDWHULMH RWSXawDMX WX HQHUJLMX HOHNWUHDbEQLP PRV
EXNH YLEUDFLMD LOL HPLVLMD WLSLpQLKPpHQWH DER.G D RI¢
XPLONRMMWRBGWUIRUPDQVDPD SUHWYDUDMXuUL NLQHWLDpPN
energiju. BEV-RYL VX LJ]UDYyHQL RG ODJDQLK PDWHULMDOD N
NRPSR]JLWL NDNR EL VH SRYHOB® W X b hiaBiRORVYRDAE®B N XGiR P |
na umu aerodinamikuminimalan otpoi aWYRHUL G&@KWUD&EQMRVW LQWXLW
povezanosp LQH YRAQMX LPSUHVLYQLP L XpLQNRYLWLP LVNXV\

(OHNWULPQD YR]LOD Q DxCEHDNW§HbtHYEH DVADV WRMDH XIE LRG Y
el HNWULpQL PRWRU SUHWYDUD HOHNWULPQX HQHUJLMX L
NRWDpD (OHNWULPQL PRWRUL VX YUOR XpLQNRYLWL LV
X E U] D Q MghtihprLi@djetljivim. Sklopbaterija je spremnik energije BEA. Pohranjuje
HOHNWULPQX HQHUJLMX X NHPLMVNRP R-otske\béterlRELPQR
9HOLpLQD L NDSDFLWHW EDWHULMH RGUHYyXMX GRPHW YF
upravljanja baterijama (B QDG]JLUX L NRQWUROLUDMX SHUIRUPDQ
UHOLMD skioQaX BED-RYL VX RSUHPOMHQL XJUDYHQLP SXQMI
LIPMHQLPQX VWUXMX $& L] HOHNWULpPpQH PUH&H X LVWR\
Vrijeme punjenja ovisb snaziSXQMDpD L YHOLPLQL VD&HseEmguUHULMH
SXQLWL SRPRUX VWDQGDUGQLK NXUDQVNLK XWLpPpQLFD ¢
(Razina 2), ili stanica za brzo punjenje (RazindiB)erterma NOMXpQX XORJIX X SUH'
istosmjerne st XMH L] EDWHULMH X L]PMHQLpQMvertevuprawWjax ]|D SRJ
UHJHQHUDFLMRP V Q DdrHpretatd MINGRHPWNLR N QH@HUJLMX QDWU
HQHU aliegWwXX LQDWUDJ X EDWHULMX (&8 VOXAaL NIKiPR]DN YR
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poput odziva na gas, upravljanja energijom i distribucijom snagenizira performanse,

XPLOQNRYLWRVW LRYLIKHOWRWKNDWBWXpXMX VXVWDYH UHJHC(
YR]Dp SRGLJQH SDSXpLFX JDVD LOL SUL b depetatbtRpQLFH
SUHWYDUDMXUOL NLQHWLpPpNX HQHUJLMX QDWUDJ X HOHNWL
pohranu. 5HJHQH U D W L YSORRY HNIRDpYHDQ MIPHUJHW VN X XpLQNRYLWR'
YR]LOD 6XVWDYL KODYHQMD NO M e temprafiie Ba@rijediD Y D Q M
elektromotord. =D UD]OLNX RG NRQYHQFLRQDOQLK YR]JLOD V YL
BEV-RYL NRULVWH MHGQR EUJLQVNL PMHQMDp MHU HOHNW
PRPHQWD L EU]JLQH EH] SRW |jerhBbkinhD( O/HONRVE HZ(GHKEMBRY R HQ M D
VXVWDYH RALpHQMD YLVRNRJ QDSRQD ]D XpLQNRYLW
komponenti. Ovi sustavi su dizajnirdeko bi osiguralsigurnost i minimiziranje u gubitaka

shage.

On-board _ ,
charger Auxiliary battery

Slika2 Sastav BEV vozila

Izvor: ocw.tudelft.nl (9.9.2023)

SUHGQRVWL SRWSXQR QiINOLHNRWY bbb ip@daKephBnaj O rhotst X
unutarnjim izgaranem9HRPD VX VLIXUQL WLMHNRP SXQMHQMD WH

Mana SRWSXQR H O H ljeWwarisy @leaindfR ODOMD SXWRYDQMD ]E
LPDMX GXJDpNR YULMHPH SXQMHQMD L PDQMDN LQIUDVW U

2 Emadi A. Advanced Electric Drive Vehicles (Energy, Power Electronics, and Machines). Boca Raton: Taylor
& Francis Group; 2014.
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+LEULGQD HOHNWULpPQD YR]LOD

+LEULGQD HOHNWULpPQD Y R]4p0jDradieigalnihS el W DY O M [
unutamjiLP L]JJDUDQMHP L HOHNW UQvaQU \ziBRbRIGiINMiAKE b/ X VW D Y
iskorisila SUHGQRVWL RED VYLMHWD L UDGH,SRBBa2nsB YD UD]C
ili dizelskik PRWRU LiFH@MNWULPQ

HEV-RYL LPDMX PRWRU V XQXWDUQMLP béddznskdn@ MHP NR
dizelskim agregatomte HOHNWULpQL PRWRU NRML SRNUHUH YLVRN
LIYRUD HQHUJLMH PRJX UDGLWL QHRYLVQR le@rla i WDQGF
znDpDMN-ID tMH UHJHQHUDWLYQR NRpHQMH .DGD YR]JLOR X\
GMHOXMH NDR JHQHUDWRU SUHWYDUDMXUL NLQHWLpPNX H
X EDWHULMX ]D NDVQLMX XSRWUHEX 2YDMiSmaR#EHHY SRYF
WURGHQMH WUDGHHIERQDBOQ®RL K ORI EPRRH QYR JUORXIPD O QL
poznat kao jedinica za kontrolu snage (PCU) ili hibridna kontrolna jedinica (H&TL
odUHYyXMH NDGD NRULVWLWL VYDNL L]¥d&RU perddanddd QMD |L
Hibridna vozila pHVWR N R-WMVRASH WHKIRM RIJLMX NRMD LVNOMXDp
L]IJDUDQMHP NDGD VH YR]JLOR ]DXVWDYL SULPMHULFH QT
SRQRYQR SRNUHQXWL PRWRU NDGHu gotivaSijBkanureizeddl VP D Q|
mirovanja.HEV-RYL QXGH RJUDQLpPHQL QDpLQ UDGD VDPR QD HC
vozilu dafunkcionra NRULVWNHQMXPpLYR HOHNWULPQX HQHUJLMX QIL
PDOLP EU]JLQDPD 2YDM QDpLQPRREALCE VWD GWRXM E QP IN\RLUUM_IY
YRAQRRELQDFLMD HOHNWURPRWRUD L PRWRUD V XQXWDU
XPLOQNRYLWR&UX JRULYD X XVSRUHGEL V NRQYHQFLRQDOGQ

HEV-RYL PRJX ]QDpDMQR VPDQMLWLV®RWO R ®QMXL ERIQ
Ova vozila QH PRUDMX E hWako B bdpdh@WXIRMH EDWHULMH (OHNYV
SURL]YRGL HOHNWULpPQX HQHUJLMX]SKMEWD WIQIHGHNBRMWX
PRWRU V XQXWDUQMLP L]JDUDQMHRPYRRVIHXHWDWDMXGH N
Emitraju PDQMH HPLVLMD RG WUDGLFLRQDOQLK YR]JLOD MHU F
LOL SUL QLA&LP RSWHUHUHQMLPD PRW R3IFVWRMD B NN i fo. L X
HEV-RYD XNOMXpXMX L iBrkKQplugin Bt GHEAD PREVHI nude
PRIXUQRVW SXQMHQMD VYRMLK EDWHULMD L] YDQMVNLK L
HOHNWULpQUE SRGAD HOHNWULpPQD YR]LOD SUHGVWDYOMI
8



RGUALYLMRM WUDQVUBRUXUQRIM EREROMRADVWX XPLQNRYLWR
HPLVLMH L EHVSULMHNRUDQ SULMSIO®DRQD @B]BRM SORMVR P

vozila2

9LVRNRQDSRQVND EDWHULMD VOXAaL NDR VSUHPQLN H
sastoji od litij -ionskih (Li-lon) ili nikal-metathibridnih 1L0+ OUOHOLMD L SRKUL
HOHNWULPQX HQHUJLMX SURL]JYHGHQX X PRWHRowerLOL REC(
Control Unit 348 GMHOXMH NDR PR]JDN YR]JLOD 8SUDYOMD SUI
unutarnjm izgaranjem, elektromotora i baterijee radi optimizacije performansi i
XpLQNRKFIWOE V Wi X MdtistikojiclYRU HQHUJLMH QD WHPHOMX XY
HEV-D NRULVWL NRQWLQXLUDQR YDULMDELOQL PMaHQMDp ¢
&97 LOL DXWR P bsWywaNdla BevshbQaviiotora i elektromotora glatko prenosi na
NRWDpH RSWLPL]JLUDMXUL XpL QNRNIL WoRsteWwegdrietdtivikAD L SH
NRpHQMH NRMH SUHWYDUD NLQHWLpPpNX RQBY DIQWXD XL HNORH M
2YD REQRYOMHQD HQHUJLMD aDOMH VH X EDWHULMX ]D VN
XNXSQX HQHUJHWVNX Xp LoiNnRajy IstarBapVEustavQkBjiprivrerino
LVNOMXpXMH PRWRU V XQXWDURQudtaWR, driidiceMMiiaortN DG D V
.DG YR]Dp XEU]D PRWRU VH EU]J]R SRQRYQR SRNUHUH
mirovanja.Neka hibridna vozilaPRJX UDGLWL X VDPR HOHNWULPQRP Q
XGDOMHQRVWLPD L SUL PDOLP EMXbQF¥RDQ R VHODOHNWDUWLDY
pohranjenu energiju u bateriji. HE®i ne zahtijevaju vanjsko punjenje jer se njihove
EDWHULMH SXQH UHJHQHUDWLYQLP NRpHQMHP L YLaANRP
XJUDYHQL VXVWDY SXQMHQMD bsiaheRnapunjeRaVilLspretdiad GD E
HOHNWULpPQL SRJRQ

3 https://www.fev.com/e/mediacenter/press/presgleases/newarticle/article/hybridbev-fev-addshybrid-
solutionto-its-platform-family-for-electricvehicles.html
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FEV'S HYBRID-BEV

PREVIOUS FLOOR HEIGHT

N REMEDU
2 -' _ EXHAUST SYSTEM
BATTERY & ELECTRONICS

Slika3 Sastav FEV vozila

Izvor: https://www.fev.com/en/medieenter/press/presgleases/newarticle/articléhybrid-bevfev-addshybrid-
solutionto-its-platformfamily-for-electricvehicles.htm(10.9.2023)

SUHGQRVWL KLEULGOQL K dhGUHaek&/R dfihatljikijay g Imarije V X
ovise ofosilnim gorivimate negleH QD YULMHGQRVWL D VDPLP WLPH LF
prodaje.

Mana KLEULGQLK HO Hj& ¥vagh.BriagKje ugdvnoGnd manja nego kod
automobila sinutarnjim izgaranjem7 UALa QD F L M H Qalxamfeniiateyijel @arhaD

skupa.

Hibridna elektL pQD YR]LOD PRJX ELWL SDUDOHOQRJ L VHUL
KLEULGQD YR]JLOD GYLMH VX XRELpDMHQH NRQILJXUDFLM
kojih svaka ima svoj jedinstveni pristup kombiniranju motora s unutarnjim izgaranjem (ICE)

i elektromotora za pogon.

2.2.2.1. Paralelno hibridno vozilo
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Kao izvor energije u paralelnom hibridu, motor s unutarnjim izgaranjem (ICE) i
HOHNWULpPpQL PRWRU PHKDQLpPNL VX SRYH]DQL V SULMHQR
LVWRYUHPHQR 2QL UDGH SDUDOHOQR NDNR EL RVLJXUEL
RPRIXWWOMDHQMH VQDJH L] PRWRUD L HOHNWULpPQRJ PRWRL
HOHNWURPRWRU PRJX VDPRVWDOQR LOL |IDMHGQR GDYDW
SULPMHU SDUDOHOQRJ KLEULGQRJ YR]LOD 8 3ULIKXKVX EHQ
]DMHGQR LOL RGYRMHQR ]D SRNUHWDQMH YR]LOD 3DUD
EUILQDPD QD DXWRFHVWL MHU VH L PRWRU L HOHNWULpPQL
VQDJX NDGD MH WR SRWUHEQR 7D NR yrjelzapéhdaxjividrigegU LV W L V
HQHUJLMH WLMHNRP NRpHQMD &4WR VH PRAH NRULVWLWL

2.2.2.2. Serijsko hibridno vozilo

8 VHULMVNRP KLEULGX PRWRU V XQXWDUQMLP L]JDUD
NRWDpLPD 8PMHVWR WRJD ,&( GMHOXMH LVNOMXpPpLYR N
HQHUJLMH (OHNWULPpQL PRWRU MH RGJRYRUDQzyd® SRJRQ
SRIJIRQD D HQHUJLMX GRELYD L] EDWHULMH ,&( SURL]JYRG
EDWHULMH LOL SUXADQMH GRGDWQH HQHUJLMH HOHNWU
(model prve generacije) je primjer serijskog hibridnog vozila. U (ditenzinski motor
GMHOXMH NDR JHQHUDWRU NRML RVLIJXUDYD HOHNWULpPC
NRWDpH 6HULMVNL KLEULGL pHVWR Rkretanfipd MR YHLOMHNW . US |
PRWRU PRaH UDGLWL QHRYLYV&ahtndn, BRinaRam BrRdorh 24D G LW L
SURL]YRGQMX HOHNWULPQH HQHUJLMH 7DNRepétdju NRULVW
WLMHNRP NRpHQMD SRKUDQLOL X EDWHULMX

SNUDWNR SULPDUQD UD]JOLND L]J]PHYyX SDUDOHOQLK L
kako su izvaJL HQHUJLMH PRWRU L HOHNWULPQL PRWRU SR
SDUDOHOQL KLEULGL NRULVWH RED L]YRUD |]D L]JUDYDQ SR
QD HOHNWULpPQL PRWRU |D L]UDYDQ SRJRQ L NRULVWH F
konfiguracije ovisi o ciljevima dizajna vozila i namjeni, a svaka ima svoje prednosti u
RGUHYHQLP VFHQDULMLPD YRaQMH

11



Parallel Hybrid

Batteries

Electric
motor

Series Hybrid

Reservoir

Reservoir

Batteries

Internal
combustion
engine

Internal
combustion
engine

Transmition

Electric

motor Alternator

Slika4 Paralelni i serijski hibrid

Izvor: ResearchGate.com (10.9.2023)

22330XJ LQ KLEULGQDaHOHNWULpPQD YR]L

PlugLQ KLEULGQD HOHNWULpPQD ¥@RjLIPHY X+Y\WU CBAJJIHGERW L
vozila s motoronsa XQ XWDUQMLP L]JDUDQMHP ,&( L SRMESXQR HC
QDMEROMH RG RED VYLMHWD NRPELQ4aHDMMNW URR Y RRJ R/RX\C

i punjivom baterijom.

3+(9 YR]LOD RSUHPOMHQD VX EHQ]JLQVNLP LOL G
NRQYHQFLRQDOQLP YR]JLOLPD 2YDM PR W~RZla, PrnédkinJHQHU L
VOXpDMHYLPD QB®S(0QLWWNREHW HWDMXK HOHNW UidnsikaL PRWR |
EDWHULMD YHOLNRJ NDSDFLWHWD (Odamodstédniap @aditiPRWR U
zajednosa PRWRURP ]D SRY KaiidRterixtikd QMO MH QMLKRYD PRJXI
vanjskogSXQMHQMD 9O0ODVQLFL LK PRJX XNOMXpLWL X VWDQG
VWDQLFH ]JD SXQMHQMH NDNR EL QDSXQLOL EDWHULMX 23
PHEV-LPD GD UDGH QD HOHNW Uudpli@nostirh@ Bdukbhwdrn¢ioadihG X & L P
hibridnih vozila.PHEV-RYL PRJX UDGLWL X SRWSXQR HOHNWULDPQR
LVNOMXpLYR L] EDWHULMH 8 RYRP QDpLQX UDGD SURL]
iznimnosutihi, + LEULG QL (@ kdda €@ HteDj&igprazni ili kada je potrebna dodatna
snagatada sePHEV prebacig QD KLEULGQL QDpLQ UDGD JGMH L PRW
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]IDMHGQR NDNR EL SRNUHQXOL YR]JLOR 7R RWbhekkUDYD 10
3+(9 PRWRULPD PRWBWIPR®R GMABBRYWRU ]D SURL]JYRGQN
NRMD VH |DWLP NRULVWL ]D SXQMHQMH EDWHULMH LOL QD
NRULVWL WLMHNRP YR aRWLHNRM RWHVWIRRPQROM®ILMX UHJIH
hvatanje i pohbQMLYDQMH HQHUJLMH WLMHNRP XVSRUDYDQMD
abOMH VH QDwWUDJ X EDWHULMX ]D NDVQLMX XSRWUH
XPLOQNRYLWRVVWDBRMX(YYLVRNRQDSRQVNX EDWHbhs¥iX RELpPC
UHOLMDSRKREMQMXMH HOHNWULPQX HQHUJLMX 9HOLpPpLQD
modelima PHEVa L XWMHpH QD HOHNWOLpPQR G\RIHIN. FLRIQDOQL]
YR]J]LOLPD 3+(9 LPDMX MHGLQLFX ]D NRQWUROX VQDJH NR
motora, OHNWURPRWRUD L EDWHULMH 3&8 RSWLPL]JLUD GL\
performanse.9HULQD -®»+(ORULVWL DXWRPDWVNH PMHQMDpH ]D
SULMHQRVQL VXVWDY RVLIJXUDYD GD VH VQDJD PRWRUD L
PHEV-RYL QXGH SUHGQRVW SURGXAaHQRJ SRWSXQR HOHNW
konvencionalnim hibridnim vozilima. Idealni su za pojedince koji imaju pristup
LQIUDVWUXNWXUL |[D SXQMHQMH L pHVWR YR]JH NUDWNH G

L )
O 75 Q L2 ;
[ 0 e e
R % A
"l W . Engine
\ N\ ot
|‘|| D 2
| S
|
A I
PLUG-IN HYBRID A~
OREFUELING: OENERGY STORAGE: ©PROPULSION:

Hmal t I} I Ves |

tation tric po
tteries «

Slika5 Plug-in hybrid

Izvor: https://www.researchgate.net/
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Prednosti plugn hibrida sute aWR LPDMX PDOH HPLVLMH aWHWQL
MHGQRVWDYQR XSUDYOMDQMH V QMLPiDhiduPDMX LJUD]JLWR

Mane plugin hibridaVX YLVRNL WURANRYL RGUADYDQ@aMD YLVRN

visoka cijena zamjene baterije.

224 (OHNWULpPQD YR]LOD QD YRGLN

(OHNWULPQD YR]LOD pahianjfiRvGdikNkao) 801 Q X YLVRNRWOL
spremnicima u vozilu. Vodik se koristi kao g8fR ]|D SURL]YRGQMX HOHNWUL
VNORSX JRULYLK UHOLMD 9RGLN MH QDM]J]DVWXSOMHQLM
UD]J]OLPLWLK L]YRUD XNOMXpXMXiUL SULURGQL SSzeQ HOHN
FCEV-D MH VQRS jaBdkbjiIs& svakbGastoji od dvije elektrode (anoda i katoda)
RGYRMHQH HOHNWUROLWVNRP PHPEUDQRP 8ktewWwpDMHQH
FCEV-LPD XNOMXHXWHOIRNUHLY SROLPHUQLP HOHNMWROLWREF
UHOLMH $)& .DGD VH SOLQRYLWL YRGLN GRYRGL QD VW
iz zraka na stranu katode, dolazi do kemijske reakcije. Molekule vodika (H2) se na anodi
dijele na protae (H+) i elektrone (¢. Protoni putuju kroz membranu elektrolita do katode,

GRN VX HOHNWURQL SULVLOMHQL WHUL ehetgiy G@INQ MV NL N
QXVSURGXNW NHPLMVNH UHDNFLMH X VNORSX JRULYLK
FCEV-RYL SURL]JYRGH QXOphhvaHR LMLSXa @QWHWRHKL &aWR LK
SULKYDWOMLYLPD (OHNWULPQD HQHUJLMD SURL]JYHGHQD
NRML SRNUHUH NRWDpH YR]JLOD )&(9 QXOGUNWWWQOK W QB GRW
VOLPQR HOHNWULPQLP YR]LOLPIREIP EPWHDMMHG ¥a(9 GRRE
usporedbi s mnogim BEMPD &4WR LK pLQL SULNODGQLPD ]D SXWRY
Punjenje spremnika vodika u FCEMelativno je brzo i traje neklo minuta, dok punjenje

baterije BEVD PR4&H WUDMDWL ]QDWQR G-XDOWMHR paD.YWIR VR X VLY D VR
XNOMXpXMXiL SRWUHEX ]D LQIUDVWUXNWXURP ]D SXQMH
YRGLND WH WURAGNRP WHKQRORJLMH JRULYLK GHOLMD

FCEV-oYL QXGH SUHGQRVW QXOWH HPLVLMH L] LVSXaQH
SXQMHQMD JRULYD 6PDWUDMX VH REHUDYDMXULP UMHAa&F
SOLQRYD X SURPHWQRP VHNWRUX SRVHEQR ]D SULPMHQF
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HOW IT WORKS

A tucl cell generates its own electricity through a chemical reaction between hydrogen and oxygen

POWERCONTROLUNIT &——

Mana ges fuel cell outputand
battery input

FUEL PORT
For refilling

ELECTRIC MOTOR

Allows movementwith
little noise or vibration

Fuelcell
stack

HYDROGEN TANKS
Provide hydrogen
to fuel cells
BATTERY

Variouskinds,
according tomodel

3
SAFEGUARDS
Ifthere isanimpact or leakage, tank valves get shut

Slika6 FCEV vozila

Izvor: https:/Eivilsdaily.com/(11.9.2023)

Prednosti vozila na vodiv X aWR QHPDMX HPLV B &viseWHWQLK
fosilnim gorivima.

Nedostacvozila na vodiksuti a \&eRa proizvodnju vodika mojakoristiti fosilna
goriva, YRGLN VH WHANR SRKUBQVRWB LL YL MBIQIVERW R/WUD M H

2.3. USPOREDBA(/(.75,y1,+ 92=,/$

8 VOMHGHURM WDEOLFL VXPLUDGNWXLPQDPMENKLEDUDKN

hibridnih vozila kao vozila na vodikkako bi se jasnijéstaknule glavne razlike.

Tablical. 8VSRUHGED HOHNWULPQLK YR]LOD

BEV HEV PHEV FCEV
Motor s
unutarnjim Nema Ima Ima Nema
izgaranjem
Izvor snage Struja Struja i gorivo Struja i gorivo Vodik
CO;emisije Nema Ima Ima Nema
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9DQMVND ) Ima Nema Ima Nema

. (OHNWULPQ
Stamce; za (O.H N WULbQ Benzinske postaje | punionice i Benzinske postaje
punjenje punionice benzinske postaje

Izvor: I1zradio student premattps://yocharge.com/ev/types/

3.BATERIJE | ELEKTROMOTORI

(OHNWULpPpQD YR]JLOD (9 RVODQMDMX VH QD EDWHUL
HQHUJLMH NRMD SRNUHUH HOHNWULPQL PRWRU YR]LOD
HOHNWULpPpGQGLNWRUIDIMX pLPEHQLNH SRSKRJGRFPRWDOL SKQM
.DGD YR]Dp XEU]DYD LOL PX MH SRWUHEQD VQDJD ]D X¢
HOHNWULPpQX HQHUJLMX X HOHNWURPRWRU ORWRU ]DWLP
]D SRIRQ NRWDpD 7LMHNRP UHZRUDPHWDOWIDY QRN N RHpOHHINVADL
regeneriraju pohranjuju energiju natrag u bateriju kakebiSRYHUDOD XpLQNRYLWR

3.1LITIJ -IONSKE BATERIJE

3IXQMLYD EDWHULMD MH NOMXpQD NRPSRQHQ@WD HOH
kvalitethnu L] YHGEX 8 XVSRUHGEL V GUXJLP XRELpPpD@HQLP SX¢
Ni-MH i olovnih baterija, litf LRQVND EDWHULMD VH RGOLNXMH YLVRNR
GXJLP YLMHNRP WUDMDQMD L EROM&&odsIKX YDPMNAQMRXRA
prLPMHQMXMH X SRW U Rdskapi Mdji MahtifevajuN pund Re@drdijé, poput
HOHNWULDPQLK YR]JLOD L V XNovijD ivhBtiviehk 56} Katenj@upakirenH U J L M H
VHULMVNL L SDUDOHOQR 7R X]JURNXMH S UsRyirstiPOvi WUR &N |
SUREOHPL RJUDQLpDigri3kd ¥aterijeL IBthbHsRexbattij®\Vrhdvhju raditi u
VLIXUQRP L SRX]GDQRP UDGQRP SRGUXpMX QD NRMH XWM
L QDSRQD 3uEiguMesShilDjetd3MM HV W U Hlabljéhj&peif®thansi baterije
I stvaranja sigurnosnih problemidako bi se osigurao pouzdan rad Htgnskih baterija
YDAaQR MH SURFLMHQLWL NDSDFLWHW EDWHULMH L SUHGY
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3.1.1.Proizvodnja baterija

Najzastupljeniji matet MDOL NRML pLQH E DMbktbDIm MdZilinda BUO HN W U L
mangan, kobalt OLWLM 7LSLpQ DotpalkéeVvaHkiddgidbda Mijg,ULd Kildgrama
kobaltai 20 kilograma mangana.

Litij se uglavnhom proizvodi na slanim ravnicama ili podzemnim rezamma slane
YRGH 3URL]YRGQMD MH MRaic HQMDUL UD QIXAQRKASRMULFL
GUADYDPD %ROLYLEHX$UINNOVWILENFLMD OLWLMD L] VODQH
VH QD QDpLQ GD VODQD YRGD LYV Sodata YitemWVNusphojdvaQMH R
proizvodnje tiMD MH SRWUR&GHQD YHOLND NROLpPLQD SRG]JHPQH
oLaLwL SLWNH YRGH WH QDAWHWLWL SROMRSULYUHGL av
FUSL X VXaQLP UHJLdh®WEEAURRDWED PIDOWKINXUILQD QDNRQ F

VHEL PR&H VDGU & didamiwne RMMeRYaQiiHje SRWUHEQR RpLVWLV
LVSXawbDQMD

Kobalt sedobivakao nusprodukt kod rudarenja nikidbakk D D O L V #ireRtRoa H
rudariti. Glavni prR L] Y RKoDdltdsu Australijai Demokratska Republika Kongo. Kobalt
MH YHRPD SURECBPRPDNVRMNMD @ HPDWHUVYWL X LJUDGL EDWHULM
a WdRijekom njegovog rudarenja u rudnicima kobalta proizvode otrovni ostaci koji cure u
RNROLA WUXMXUuL W DNDRG 8 RIG BFWPHDMXYRBGILAQMLP IDMHGQLI
kobaltanuspoduktsu pare s visokom kongteacijom sumpornog oksidaG U XJLK ]DJDyYyLYD|
zraka.8] VY X HNRORANX aWHWX N Ratix uM&i Bpgowmuudricln& URE O H |
Zbog niskih regulativ i nadzora, radnicrade uzQHR GJR Y D U D M »doXoljRe5S U HP X
S O D ubbe¢Rddekvatnih alaiaREXNH 8] VYH WHakviR &udnixinddvol)adel
smrt nisu strani pojaniKako bise S R E R Oadd ivfetLi smanjie L VN R U la&adhika D Q M
PQRJH DXWRPRELOVNH LQGXVWULMH RIiHit i]o@etenhX VH GD
LIYRUD 1L WR QLMH GRYROMQR SD VH X] SRPRU LQRYDWL
uklanjanje kobalta u izradi novih batéiD NRMH EL ELOHER{NIMK XPISQNR R WIHA
D VYH WR NRULVWHUL YLAH GRVMAHIOMHPDODWHULMDOH NDR

0DQJDQ MH pHVWR |DQHPDULYDQ X WHPDPD R VLURY
QDSUDYLOH EDWHULMH PHY X \dhipBneRt u NegraddjU hateijdN®& S RW U
HOHNWULPQH DXWRPRELOH 3RWUD&QMD ]D QMLP SRVOMH
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je peti po redu najzastupljeniji metal nazemiNDR WDNDY RQ VH YDGL YHULQ
UXGQLFLPD SR -X&QR Min IlodijiE UkrafinX V Brazilu OZbbyLnjegovog

HNVWUDNWD L] JHPOMH X RWYRUHQLP UXGQLWFad®D X]JURN
SRIRWRYR X VXaQLP SUHGMHOLPD JERJ SUDALQH RG UXGEL

3.1.2Razvrstavanije litij-ionskih baterija

Paketbaterija sastoji se od \ieHbudoja baterija u serijskoj i paralelnoj vezi. U procesu
NRULAWHQMD EDWHULMD SHUIRUPD Q& ¢he&vBa\oHstdriuM VN LK (
punjenja,preostabm vijeku trajanjai naporu otvorenog krugaNedosljednosima welik
XWMHFDM QD XpLQNREDWRVWMID GENRYWHEPFRVW SULPMHU

QHXVNODYHQRVWL SDUDPHWDUD VPDQMXMH ALYRWQL
baterijom, njezin vijek trajanja znatno je smanj@ptimizacija parametarhaterije je od
YHOLNRJ 1QDpDMD |D SREROMabDQMH SHUIRUPDQVL EDWHU

=QDpDMQD SDaQMD SRVYHUHQD MH SURXpDYDQMX Y|
(napon otvorenog kruga i stanje punjena) koji su usko poveaaswriranjem stanica.
SRVWRMH Ua&deOrapvisvdivdnjeP kldhskih baterija. One mogu biti metode
ublJyuvwDYDQMD V MHGQLP SDUDPHWURP PHWRGH UD]Y
karakter metode razvrstavanja i metoda razvrstavanja modela. Svaka metoda ima svoje

prednosti i nedostatke.

PostoiPQRJR PHWRGD UD]YUVWDYDQMD NRMH PRJX ULMH:
L SRVWLJQXWL RGIUHFEHRKX @RRURGOHGRVWDWDND NDR &
dugotrajnost, osjetljivost na prikupljene podatke, slaba primjenjivost i tako dalje.

3.1.3Procjena stanja napunjenosti

=ERJ SRWHQFLMDOD HOHNWURGH L RJUDQLPHQMD PDW
QH PRJX VH X SRWSXQRVWL ]JDGRYROMLWL |[DKWMHYLPD Q
WLVXiUH EDWHULMVNLK XiF/GILUMMXPRUBBIXD @S RMLWLH X WL
SDUDPHWDUD EDWHULMH L QHL]YMHVQL UDGQL XYMHWL P
EDWHULMD 2VLP WRJD SRX]GDQD SURFMHQD RVWDWND
WRPQRVWL SRGDWeRd$tD R VWDQMX QDSXQ
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3URFMHQD QHGRVOMHGQRVWL VWDQMD QDSXQMHQRV\
YR]JLOLPD NRULAWHQMHP QDpPpLQD VUHGQMH UD]JOLNH 5D]C
UHOLMH? SUR X pfi2Rvéndj3kiny Mod@loivi KaRike stanié@vaj model uzima u
RE]JLU UD]JOLNH X VWDQMX QDSXQMHQRVWL L XQXWDUQMF
QDSRQD RWYRUHQRJ NUXJD 8] SRPRU RYH PHWRGH WUHC
]D WRpPpQX SURFMHQX QHGRYV O Mifi-®ii3khvbaterija/tiekp@ Vaba Q D S X Q
HOHNWULpPQRJ YR]LOD

2YD PHWRGD GRELYD UH]XOWDW L]JUDpXQDYDQMHP RC
napona otvorenog krugalok ignorira ostalgparamete. Treba procijeniti nedosljedne
situacije u drugim stopama stvarno@s MD QDSXQMHQRVWL 7R MH PRJXU]
SDUDPHWDUVNRJ PRGHOLUDQMD NRULAWHQMHP SULVWXSI
QD UD]JYRMX PRGHOD 1D WHPHOMX DQDOL]JH RGQRVD SUF
stanja napunjenosti, ddimenzionalni model napona otvorenog kruga odgovara za
ispravljanje procjene stanja napunjendski parametri u ovim metodama se zanemaruju
NDR aWR VX WHPSHUDWXUD SUHRVWDOL YLMHN WUDMDO(
robusnost algoritima z&8 URFMHQX VWDQMD QDSXQMHQRVWL QH PR

situacijama.

314PUDYLOR GUXJH LVNRUL&AWHQH EDWHULMH

8 LQGXVWULML HOHNWULpPQLK YR]LOD EDWHULMH VH PF
primarnog kapacitttaBDWHULMH NRMH LN\DRYRWXEOMRAX XPLMHN LP
UDVSRORALYRJ NDSDFLWHWD L GXJL S WkpRivikb&dedja iy LMHN V
HOHNWULpPQLK YR]JLOD SRVWDYOMD V HsaSjinvd.Di@ddrHod. VWY D
QDMEROMLK QDpLQD pblerdavi¢d donovimaQubbkabdr ddRild b&terija druge
SULPMHQH NDR aWR VX VXVWDYL |]D SRKUDQX HsugeUJLMH |
IUHNYHQFLMVNRJ RG]LYD 'D VdthaQriaEQ@DWHER GIND L SGDVOU KDE IQVRN

karakteristikastelitij -ionske baterije.

4 6H\HG ORKDPPDG 5H]YDQL]DQLDQL 6HXQJFKXO /HH -D\ /HH A$ &RPS
Electric VehiclH %DWWHU\ 3URJQRVWLFV DQG +HDOWK ODQDJHPHQW 3+0 3 6
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.DNR EL VH SURXpPpLR XpLQDN VWDUHQMD VXVWDYD ]D
MLSERRC (Mixed least square estimator ramp rate complipm¥ILSERRC algoritam
VPDWUD VH OLQHDUQRP SURFMHQRP WHrRést0 Mndapie P QD S
SURFMHQH GRSXQMHQH XV NRBEZikhOMR.SERRC/ A& St BIRE H i D Q M
RG NRULAWHQMD DOJRULWDPD ILOWULUDQMD SRPLPQLK S
QDMPDQMLK NYDGUDWD 0/6(55& DOJRQ@MW IYH OMIpN R HHUXYR
SRKUDQX HQHUJLMH EDWHULMH L SRWUHEH ]D SUX&4ADQMH

2YD VWUDWHJILMD &WHGL WUR &N Rfilil shajevdstidand ]D SR
RYRP VWXGLMRP NRULVWH SRWSXQR QR YH. & B WB Ul M & XN F
SRVWRML PQRJR UD]JOLND L]PHyX SRWSXQR QRYLK EDWHU
ELWL YUOR UD]JOLpPLWL X XVSRUHGEL V N RZdaraNile@MHP ED)\
XPLQNRRMMSGW LK EDWHULNDM LS QM VKRDYURH O RIGDSRWUHE QF
WHVWRYD QD EDWHULML GUXJRJ ALYRWQRJ YLMHND

=D SURFMHQX SHUIRUPDQVL L Siéh&kd baieje koristéJde GHJIJUL
UHFLNOLUDQH EDWHULMH HOHNWULpPQLK YRjle®g@dnédNVSHUL
JUXSD WHVWLUD QD M adau@arghlip& maWwijelain paketd RaverijaHIY e o
EDWHULMH LPDMX UD]J]OLpLWR VWDQMH JGUDYOMD SULM
kapacitet, karakteristiku hibridne pulsne snage (HPPC),omaptvorenog kruga,
elektrokemijsku impedanciju spektroskopa (EIS), mjerenja i parametarska ispitivanja

impedancije.

Rezultat eksperimentapokazujeda sureciklirane baterije sklonije starenju nego
potpuno nove baterije. Sve baterije s velikim unutarojipprom istosmjerne struje (> 175%
UHODWLYQR WHaANR MH NRULVWLWL X RNHReciRav&NLPD JG
EDWHULMH NRMH VX SRQRYQR NRULAWHQH X DSOLNDFLMCL
GREUH UH]XOWDWH &LOM MH SURQD i tecRIBEqQiRtetijhP Hy X VW
(NVSHULPHQWRP VX SRVWLIJQXWL RGUHYVH®QUHeniQ BRGUHGFL
XWMHpX QD EU]JLQX VWDUHQMD EDWHULMH %URM EDWHU
]DQHPDUHQL D WL pLPEHQLFL XYHOLNH XWMHpX QD SHUIR

UHGYLYDQMH SHUIRUPDQVL L WUDMDQMD ESDWHULMFE
JODYQH WRpPNH LVWUDALY DR MddosRicidvaV Sudlife Qrhdpu BEeReNV H U L M |

5:HLGRQJ &KHQ -XQ /LDQJ =DKDRKXD <D Qlbn Batt€ry fitr BlektricVahicktZ R1 /LW |
$SSOLFDWLRQV DQG %H\RQG? )HEUXDU\
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nedostatkeN D R a&kdpenmentalni rezultati dobiveni malim brojem baterija, simulacije
bez stvarnih eksperimenata s otpadnom baterijom, izbor parametara nije dowbkp D Q
XVSRUHGQL HNVSHULPHQWL L]JPHYyX VWDULK L SRWSXQR Q

Metoda konstantnog napona puni bateriju pri konstantnom naponu. Ova metoda je
prikladna za sve vrste baterija i vjerojatno najjednostavnija shema punjenja. Struja punjenja
EDWHULMH YDULUD WLMHNRP SURFHVD SXQMHQMD 6WUX
postupno se smanjivati na nulu kada je baterija potpuno napunjena. Nedostatak ove metode
MH ]IDKWMHY ]D YUOR YHOLNRP VQDJRP X UDOQRHMUILODN S
stambenih i parkirnih objekata.

Metodomkonstantne strujeapon punjenja primijenjen na baterije kontrofiekako
EL VH RGUADOD NRQVWDQWQD VWUXMD GR EDWHULMH ,]D
sa stanjem napunjenosti koje je 1 *UDQLFD VH PRaH RGUHGLWL NRPE

temperature, porasta napona, minus promjena napona i vrijeme punjenja.

TIMHNRP SURFHVD SXQMHQMD E koWhihbcijadbie netBdep Q R (i H
Slika7. prikazuje profil punjenjakion VWDQLFH 8 SRpHWQRM ID]JL EDWHUL
napunjena pri niskoj, konstantnoj struji ako stanica nije prethodno napunjena. Zatim se
SUHEDFXMH QD SXQMHQMH EDWHULMH NRQVWDQWQRP VW
GRVHJQH R G U HujdrgeXseprBrpj@dhXna unjenje konstantnim naponom. Naboj
NRQVWDQWQRJ QDSRQD PRA&H VH NRULVWLWL ]D RGUAD)
LVWRVPMHUQRP VWUXMRP MR& XYLMHN GRVWXSQR

6 Kwo Young, Caisheng Wang, Le Yi Wang, Kail8X Q] A&KDSWHU (OHFWULF 9HKLFOH %I
New York 2013.
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Pre-charge Constant Constant Charge Charge
Re-charge
at0.1C current charge voltage charge complete complete
Icng:  Charge current. Vi Battery terminal voltage.
0.5C-1C can be considered as fast charge.  Vppeng: Threshold voltage to start recharge.
Ipre:  Pre-charge current, e.g. 0.1 C. Vere:  Voltage when pre-charge finished.
Ienp:  Ending charge current, e.g. 0.02 C. Vier: Low protection threshold voltage.

Slika7 Profil punjenja Lilon baterije

IZYRU &K DESdirle Vehicle Baterry . ZR <RXQJ &DLVK®202B.)DQ

9 D & @eRznati kada prestati puniti bateriju. Bilo bi idealno kada bi se stanje
QDSXQMHQRVWL EDWHULMH PRJOR WRPpQR L]JPMHULWL WD
napunjenosti dosegne unaprijed postavljenu vrijednost (npr. 100%). Zadatak procjene
napunHQRVWL YUOR MH L]D]JRYDQ ,DNR VH VWDQMH QDSXQN
potrebno je imati i neku drugu rezervnu metodu za zaustavljanje purijéstack koje se
trenutno koriste za zaustavljanje procesa punjenjajstenje vremenagrekidtemperature,

GHOWD WHPSHUDW Xdiz@&R prbivjdh©® Mexnperatdéiditdalna  struja,
RJUD QL p H Qlvziha @rorgdh@apona pad napona.

3.2. MODELIRANJE BATERIJA

ORGHOLUDQMH EDWHULMH pLQL RVQRY¥n dizgsUHGVWD
proizvodnju i kontrolu.Modeliranje e W RELWR YDAQR ]D NDUDNMWHUL]DFI

7.ZR <RXQJ &DLVKHQJ :DQJ /H <L :DQJ .DL 6WUXQ] A&KDSWHU (OHI
New York 2013
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upravljaneEXGXiuL GD MH UD]YRM PRGHOD ORJLpPQR L SUYL NR

za identifikaciju sustava i procjenu stanja.

SURYHGHQR M HivBng\hdde@réhjd hatarijaD gazni modeli su razvijeni sa
UD]OLpLWLP DVSHNWLPD L ]D UD]JOLPpLWH VYUKH 1DMpHAal
dvije skupine a to su elektrokemijski modeli i modeli ekvivalentnih krugova.
Elektrokemijski modeli su @& LpPQR QDPLMHQMHQL WHPHOMQLP IL]LDp
YHULQD QMLK VX VWDWLPpQL PRGHOL 1HNL RG RYLK PRC
DQDOL]D HOHPHQDWD ]D LVWUDAaLYDQMH VORAHQRVWL |
Prikladni su za dizan DPWHULMD DOL QLVX SULNODGQL ]D GLQDPLD
GXJRJ YUHPHQD 6 GUXJH VWUDQH PRGHOL HNYLYDOHQMW
SDUDPHWDUD L UD]JYLMHQL VX ]D GXJRWUDMQH VLPXOD
preferiraju mMOAHOH HOHNWULPQLK NUXJRYD EXGXuL GD VX PRGH
GUXJLP VNORSQLP XUHYDMLPD 1D SURMHNWLUDQMH VNOR!

=D VWXGLMH R LQWHJUDFLML VXVWDYD HOHNWULpPQ
PHYXVREQRP XRHWOIHMNDQYIM QLK YR]LOD V PUHARP PRGHOL
SULKYDUHQL ORGHOL HNYLYDOHQWQLK NUXJRYD NRML VH
NDR aWR VX NRQGHQ]J]DWRUL RWSRUQLFL GLRGH L L]JYRU
softverazaVLPXODFLMX HOHNWULpPQLK NUXJRYD NDR aWR MH
DOJHEDUVNLP LOL GLIHUHQFLMDOQLP MHGQDGAEDPD I
VLPXODFLMVNR RNUX3aHQMH NDR d@8WR MH ODWODE 6LPXOL
lako pretvo WL X GUXJH IRUPDWH PRGHOD 2GDELU SULND]D PF

i dostupnih alata za simulaciju.

CI
Ra I
™~
LT WA Ry
Wt
KF—wW\ +
RZL | :I Vv
Cb__ § Rp Rh: V

C}, = battery capacitance, R, = self-discharge resistance, or insulation resistance,
R, = internal resistance for charge, R,y = internal resistance for discharge,
R|. = overvoltage resistance for charge, R4 = overvoltage resistance for discharge,
C, = overvoltage capacitance.

Slika8 Model ekvivalentnog kruga baterije
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,JYRU &KDSWHU A(OHFWULF 9HKLFOH %D8®ep8.\3 .ZR <RXQJ &DLVKHQJ :

*ODYQD WHKQRORJLMD L YUVWD EDWHULMH NRMD VH C
Liti-LRQVND EDWHULMD =ERJ PRIJXUQRVWL GRELYDQMD YHI
Treba napomenuti da postoji nekoliko vristalRQ EDWHULM®B YQD D/NDR. PO ALy |
NHPLMVNX VWUXNWXUX 3ULOLNRP SURL]JYRGQMH L NRULA&!
YR]LOD YDAaQR MH X]HWL RNFRQNR QMK R X \WNMSHUIIDINR G HG
tehnologiju prijevoza. Poznato je koliko e dtJJLMH SRWUHEQR XWURALWL X
baterije te njenrlomali ALY RW QAWR. M BINQLWL V EDWHULMRP QDNRQ S
L GDOL LK MH PRJXiH piadhja Sun@Kejexrstia dati ddgavdE, la\ivi Idolazi do
potreke za daljnjmi VWUDALYDQMHP L UD]JYRMHP VDPLK WHKQRORJ
MHU QMLKRYR WUHQXWQR VWDQMH QLMH SRWSXQR HNROF

3.30DLAGANJE | RECIKLIRANJE BATERIJA

%DWHULMH HOHNWULPQLK L KLEULGQLK nogweéekRaPRELOD
neophodno je razumjgiraksuza njihovo odlaganje i recikliranje kako bi se smanjio utjecaj
QD RNROLA L SURPLFDOD RGUALYRVW

.DGD HOHNWULpPQH L KLEULGQH DXWRPRELOVNH EDW
performansiRGQRVQR GRYXRGRLNRIMOQIR VY Y LMHND PRUDMX VH ]
SDAQMRP L EULJRP ]1D RN R GegmedathNlag@njahbRenja-bdNiaiog p Q L K
]1QDpDMD ,VWURAHQL DXWRPRELOVNL DNXPXODWRUL VD
kobalt, nikal i razne kemikalijgNavedeneNRPSRQHQWH PRJX SUHGVWDYOMI
]D RNROL& L |GUDYOMH DNRSVB YQML P NN XISVBYODIMDL MH |
RNROLAD YDAQR MH VX]GUADWL VH RG RGOKoip@ént® RYLK E
litija, kobalta i nikalaPRJX SURGULMHWL X WOR L SRG]JHPQH YRGH
PRJXUH ]GUDY VW YSperihlidranvabjpkt £a kdeikliranje i centri za odlaganje
RSDVQRJ RWSDGD RSUHPOMHQL VX |]D VLIXUQR UXNRYDQM
Specijalizirani objekti RVLIJXUDYDMX SUDYLODQ WUHWPDQ L PLQLI
Recikliranje eSUHIHULUDQD L HNRORANL RGJRYRUQD PHWRGD ]
HOHNWULPQLK L KLAabljereQ X W PXRVERFORMAENHO EDWHULMH SULN X
LIYRUD XNOMXpXMXuUuL |IDVWXSVWYD UDGLRQLMaHKa SRSUD
vileka trajanja. 8 SRVWURMHQMLPD ]D UHFLNOD&X EDWHULMH V
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pristupilo njihovim unutarnjim komponentam@ime seRPRJXUXMH XpLQNRYLWR U
SRMHGLQDpPQLK NRRERGRQWQ VEH & B WIHMV. padtikd DdRugdi W RV X
PDWHULMDOL VXVWDYQR VH RGYDMDMX NDNR EL VH ROD
Primarni cilj recikliranja jgponovna upotrebarijednih materijala s posebnim naglaskom na

litij, kobalt i nikal. Obnovljeni materijali naknatb seponovnoupotrjebjavajuu proizvodnji

novih baterija ili drugim primjenama.

,VSUDYQR JEULQMDYDQMH L SUDNVD UHFLNOLUDQMD L
DXWRPRELOD GRQRVL EURMQH SUHGQRVWL ]D RINROL& &
bXYDMX VH RVQRYQL PDWHULMDOL L VPDQMXMH XWMHED
SHFLNOLUDQMH WUR&L PDQMH HQHUJLMiHIMR @idsidL PDUQH
VPDQMHQRM HPLVLML VWDNOHDQ [P NDjKHBEKI@RY Be tokQ LAHP
RWSDGD SRYH]DQ V LVWURAHQLP DNXPXODWRULPD DXWF
PMHUX 2GJRYRUQH SUDNVH &WLWH HNRVXVWDYH SRG]HP
AWHWH RSDVQLK NRBODQBQWH E DUMHE U NIHINVDQIMI LK/ W KR ES
DXWRPRELOVNLK EDWHULMD VDVWDYQL VX GLR RGUALYRJ
UD]YLMDMX L WHKQRORJLMH UHFLNOLUDQMD QDSUHGXM>
NOMXPpQX XORJIX X VPDQMH QMXXXW MEHWBD MD RNWRRRRELOVN

%$7(5,-(, 324$5,

=DEULQXWRVW RNR VL Jisrskp R(Mal)L baehje)208gXvohin O L W L M
dokumentirarhi VO 4[BIRMDUD X PDOLP XUHYyDMLPD SRSXW SULMH
telefona zbog kvara baterije. Primarni prebP OHaL X YLVRNRM JXVWRUOL HQF
EXGXUL GD SRKUDQMXMX JQDpDMQX NROLPLQX HQHUJLMH
EDWHULMH GL]DMQLUDQH VX WDNR GD EXGX ODJDQH V W
vanjskim pokrovom. Ako se betULMD R&WHWL L GRYH GR NUDWNRJ V¢
reaktivni litij.

8]LPDMXUL X REJLU UL]LNH -iSrRRin bareijdma/ u PrbiinirR O LW L |

telefonimaSRVWDMH RpLWR GD VH RSDVQRVW HNVSRQHQFLMD
VH NRULVWH X HOHNWULpPpQLP DXWRPRELOLPD

5MHADYDQMH SRWH Q F L4BKhQuaterijR Sabtije@aRwabhuhri@n O L
SULVWXS VLIXUQRVWL RG SRADUPHNWRMH QDSWOWH RR GF
25



]DSDOMHQMD PR&H GRUL SRG RGUHYHQLP XYMHWLPD NDR .
]QDpDMQR SRUDVWH JERJ pLPEHQLND NDR @&WR VX SUHNRP
VWUXMDPD LOL NUDWNL \DSROIL]JEIRI pWH K QR.3W H K HNOQWDDJ RY W
GR |]DJULMDYDQMD L NRQDDpQ R JioSskRabhtetijQ raypali, Bkaosi g M X G I
bitno mijenjaju]ERJ WRJIJDHABMRWRIULMH VDGUAH HOHNWUROLW NI
sredstvoa torezu WLUD NRQWUROLUDQLP L NRQWLQXLUDQLP L]JE
YRGX 6WURJR VH QH SUHSRUXpXMH NRULAWHQMH YRGH NI
SRJRUADYDMXiUL SRabuU 'RN VH YRGD PRaH NRULVWLWL ]
baerija ili baterije zapale ne bi se trebala koristiti za suzbijanje same vatre.

(OHNWULPpQL DXWRPRELOL GROD]H X aLURNRP VSHNWU
LPD MHGLQVWYHQH NDUDNWHULVWLNH 5D]Xbthdyelday DQMH C
XPLOQNRYLWX LQWHUYHQFLMX 7UHQXWDpPQR SRVWRML RJ
VXGMHOXMX HOHNWULPpQL DXWRPREL@|era &WR Rj@B¢shW LMHY D
VXGDUD LOL SRADUD X WDNYLP YR]JLOLPD anijatilkkakoH LQIRU
VH SRMDYOMXMX QRYD ]QDQMD L LVNXVWYD X RYRP SRGU

8 VOXpDMX SURPHWQH QHVUHUH VXGDUD XQMRRRM MH
je provjeritiako je YR]JLOR HOHNWULpPQR MHU QH SRVWRML VWDQ
HOHNWDXW®RPRELOH D VYDNL PRGHO DXWRPRELOD PR&H 1
SRQHNDG PRA&aH ELWL L]D]JRYQD 2VREH NRMH SUYL UHD
PRIXUQRVW HOHNWUDFHNRVUDLD KR PREMFOFDRELOL RELPQR VX
da se mogu "upaliti" i biti spremni za kretanje jednostavnim pritiskom na gas. Osobe koje
KLWQR UHDJLUDMX QH EL WUHEDOH SUHWSRVWDYLWL GD
%LWQR MH RG VSRMLWL SRJRQVNL VXV WdabMzaculvokilR ULV W LW
OQRJL HOHNWULPQL DXWRPRELOL QXGH PRJXUQRVW PHKI
SUHNLGDpD L RaA&LpHQMD pLPH VH SUHNLGD GRYRG VWUXN
HOHNWULpPQX VLIXUQRVW WLMHNR K XRSIHID AMH [P RASD RE W
QHVUHUL RVWDYOMDMXuL &a&DVLMX YR]JLOD SRWHQFLMDO!
RVREOMH PRUDMX ELWL VYMHVQL RYRJ ULJLND SRGX]JHWL
]DAWLWQX RSUHPX (OHNW Unap&idoB50W,R RisokohapandkikabeliL P D W I
RELpPpQR VX QDUDQpDVWL L VPMHAWHQL X VLIJXUQLP VWU)>
ODQLSXOLUDQMH LOL R&AWHULYDQMH RYLK NDEHOD MH V

26



komponentama koje nose naponiznad 12 '& X VXKLP XYMHWLPD PRaH ELW

fatalan®

3.5 ELEKTROMOTORI | POGON

+LEULGQD L HOHNWULPQD YR]JLOD NRULVWH UD]JOLpLW
SRJRQ L SREROMADOL XNXSQX XpLQNRYLWRVWegoypE RU WLS
QDPMHQL 2GUHYyHQL WLS PRWRUD NRML VH NRULVWL X |
PLPEHQLFLPD NDR &WRWWR{ LJORWAMHON HOQODVRPUQNRYLWRVW
L UDJPDWUDQMD WURANRYD .DNR VH ni¢taQrRmeddvatM D UD] Y
omoguii DY DWIKiX XpLQNRYLWRVW L SHUIRUPDQVHKO(isLEULGQ
VH LVYWRVPMHUQL '& L LJPMHQLpPQL $& HOHNWURPRWRUL

351, VWRVPMHUQL PR{BIDC)EH] pHWNLFD

Istosmjerni (BLDC) motori be2HWNLFD pHVWR VH NRULVWH X HOH
]JERJ QMLKRYH XpLQNRYLWRVWL SRX]GDQRVWL L SUHFL]Q
LK pLQH SULNODGQLPD |D SULPMHQH X HOHNWULpPQLP YR]L
QD UD]JLQDPDNRNIVOINRNM DG 2YD MH XpLQNRYLWRVW NON
MHU SRPDAaH SRYHUDWL GRPHW YR]JLOD L XNXSQX HQHUJHYV
EUJLQH L PRPHQWD &WR LK pLQL LGHDOQLP ]D UD]JOLpPLV
trenuWQR XEU]DQMH &dWR SREROMA&ADYD LVNXVWYR YRAQMH
XRELpDMHQX X HOHNWH{JLDLIQHR RPXWRPREDODRMD LOL NRp
XQDWUDJ GMHOXMXiUL NDR JHQHUDWRU ]D HQHINWAYUDLLHmEXXI
energiju, koja se zatim pohranjuje u bateriji. BLDC motori imaju manje pokretnih dijelova
X XVSRUHGEL V PRWRULPD V XQXWDUQMLP L]JDUDQMHF
RGUADYDQMHP 1HPD pstogansismangNi RMUHR AR RWARDREEHL R Y H U D
pouzdanostt PDMX NRPSDNWDQ L ODJDQ GL]DMQ aWR MH NRUL

8National Fire Protection Association (NFPA) (20hitfp://www.nfpa.ordraining-andevents/bytopic/alternative fuel-vehicle safety
training

9 Grunditz E. A. Design and Assessment of Battery Electric Vehicle Powertrain, with Respect to Performance, Energy Coasdmption
Electric Motor Thermal Capability. Géteborg: CHALMBRINIVERSITY OF TECHNOLOGY 2016.
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S URV W R UiglajuViithé Wwiedd Ova vrsta motoraRPRJIJXUXMH YHUX ITOHNVLE
pakiranju i dizajnu vozilaRDGH X] PLQLPDO QX E XWNiXd&Rj8niskQefRW HUL WL
YRA@RHDWL VX SR VYRMRM LJGUAOMLYRVWL L GXJRP YL
LIERURP ]D HOHNWULPQD YR]LOD

9DAQR MH QDSRPHQXWL GD VH %/'& PRWRUL RELPQR NF
HOHNWURQLNRP NDR 4VDRSWHBYBWYQPMH LVWRVPMHUQH
LIPMHQLPQX VWUXMX $& |]D PRWRU 3UHWYDUDp NRQWUR
IUHNYHQFLMH L DPSOLWXGH L]PMmhQdtg@&FaQDSRQD NRML

,DNR VH %/'& PRWRUWHREKLBO@RHNWWILPQLP DXWRPRELC
LVWUDALYDQMD L UD]JYRM X SRGUXpMX SRIJRQD HOHNWUL|
QHSUHVWDQR LVWUDAXMX QRYH WHKQRORJLMH L NRQILJX!
XPLQNRYLWRVW L GRPHW

3.52. Preklopni reluktantni motori (SRM)

SRMDYOMXMX VH NDR SRWHQFLMDOQD DOWHUQDWLYL
UD]J]QLP SULPMHQDPD XNOMXpXM X tdovi Hiaajd N&tlinstvpr@H D XW
NDUDNWHULVWLNH NRMH LK pLRE@HDEQLLP WK kdtB idajEVRALR B 1 |
relativno jednostavnu konstrukciju bez stalnih magneta na rotoru ili st@slanjaju se na
SULQFLS SURPMHQMLYH RWSRUQRVWL JGMH VH URWRU SI
kada sunamotaji pod naponom. MdX SUXALWL YLVRNL ]DNUHWQL PR
SULNODGQLPD ]D SULPMHQH JGMH VX SRWUHEQD XEU]DC
magnete koji se mogu demagnetizirati tijekom vremdtanjak magnetalP RaH GRYHVWL G
GXOMHJ ALYRWQRJ Y ekhHduginXvratah&Rnidtbr& Pdzn¥ti Q1 po svojim
NDUDNWHULVWLNDPD RWSRUQRVWL QD SRJUHANH ORJX QI
GRALYL NYDU LSRM otbhbVWPBIM X SRMQGHQFLMX SURL]JYRGLWL
usporedbi s nekim drugim¥ UVWDPD PRWRUD &dWR PRA&AH XWMHFDWL
XGREQRVW X YR]JLOX 1LVX WROLNR AaLURNR SULKYDUHQL
vrste motora poput sinkronih motora s trajnim magnetom (PMSM) ili indukcijskih motora
,0 6ORAHOQROARNRXWWDYD L VSHFLILpQL ]JDKWMHYL SUR
WURAGNRYLPD SURLJMRRIGRIMNMHVKD RSHLMD ]D RGUHYHQH SUL
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YR]LOD SRVHEQR X VFHQDULMLPD X NRMLPD VX NULWLpQL
i prlagopGOMLYRVW UD]JOLPLWLP XYMHWLPD YRAQMH

3.5.3.Sinkroni motor s permanentnim magnetima(PMSM)

6LONURQL PRWRU V WUDMQLP PDIJQHWRP 3060 YUVW
NRULVWL X HOHNWULPQLP DXWRPRELOLPD 2YL PRWRUL X
VWYDUDMXUL VQDAQR L N RNDWMED® S\hYdhizZitdnd Q frekvanbliBnS R O M H
QDSDMDQMD LIPMHQUPpRPRYWINXMIH SBEFL]QX NRQWUROX |
motora. Poznati su po svojoj visokdj p L Q N RRojaWW REWRQR L]QDG awR ]Q
PRIX SUHWYRULWL YHOLNL GLR HOHNWU lQvighHneta@mHaJ JLMH L
VH PRaAH SUHFL]QR XSUDYOMDWL NRupiadgiang QAVM-NPO QI B XM B C
glatko ubrzanje regenerativnoNRpHQ M H

Sinkroni motori s permanentnim magnetima imagdostatkekNDR aWR VX FLM}
SURL]YRGQMH ]JERJ rijétRe] Dagh&teR zdigRajuL Webvitd napredan sustav
KODYyHQMD NDNR QH EL GRA4OR GR SUHJULMDYDQMD X VLW
ivVHRPD VaWBRNWDNYL GRVWD XWMHpPpX QD XpLQNRYLWRVW

3060 PRWRUL VX SRSXODU D @orhdiHiRa zbogswdje Mste Lp Q L P
XpLOQNRYLWRVWL SUHFL]QH NRQWUROHCien® RJX D@QRYWQ DU |
GRVWXSQRVW QD QHNLP WUALAWLPD L SRWHQFLMDOQL ]D
su koje treba uzeti u obzir pri projektiranIRJRQVNLK VNORSRYD |]D HOHNWU
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4. (.2/2a4., $63(.7, , 2'54,9, 5$=92-

OdUALYL MBI]XRMFHSW NRML VH RGQRVL QD UDYQRWH&>
GUXaWYHQH RGUALYRVWL NDNR EL VH |]DGRYROMLOH SRW
VSRVREQRVWL EXGXiULK JHQHUDFLMD GD JDGRYROMH VY
GXJRURPp@RBEDQEULJX |D RNROL4 GUXAWYR L HNRQRPLN
EXGX GRVWXSQL L XSRWUHEOMLYL |]D EXGXiuH JHQHUDFL
SULVWXS NRML RPRJXUXMH SUHGYLYDQMH UDVWD L SU
istoviemerR RpXYDQMH RSiH NYDOLWHWH L GRVWXSQRVWL SUL
NRPSURPLV L]PHyX SRVWL]DQMD QDSUHWND L ]JDAWLWH SL

4111'8675,-$ +,%5,'1,+ , (/(.75,y1,+ $87202%,/$

5D]YRMHP DXWRPRELOVNH dr@) @xX\ODje&&Rirdd RYHHIILDPR  V H
|DIJDjpiH RNROVSXAQL SOLQRYL QDVWDMX ]J]ERJ SURFHVD L].
unutarnjim izgaranjema smjesaW LK LVSX&aQLK SOLQRYD RYLVL R VWXS
.RG SRWSXQRJ L]JDUDQ McinoLlW S M& Q Q LG Rvbiddhaparder
JRULYR VD Gkl GXARMKIN JUDND OHYyXWLP QHSRWSXQR L]J
VWYDUDQMD VSRMHYD NRML VX aWHWQL ]D RNROL& L J]GUL
L]IJDUDQMX XN O M Xigikavugoye] G/PWWMANW D OR&AH PLMHADQMH J|
K O D ydijelaMrHjese koji ne sagorijeva, kut ubrizgavanja goriva i drugi parathetri.

Suvremena vozilpostajuHNRQRPLPpQLMD L HNROR&ANL SULKYDWO
RJOHGD X VP D Qawbri®ail X PORWIUHRAMOM HP LV 2 WD S RVERNOQALED QWM L
]OQDpDMQR VPDQMLOD QHJDWLYDQYXWMHFDM YR]LOD QD HI

,QWHUHV L SRW UDBIDHWIV D pRRW RUERLGLPD +(9 L SR
vozilima (EV)je X SRUDVWX NDNR PHyX YODGDPD WDNR L PHYyX

0 *ROXELU - BURPHW L RNROL& =DJUHE )DNXOWHW SURPHWQLK

1 *ROXELU - BURPHW L RNROL& =DJUHE )DNXOWHW SURPHWQLK
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zemljama.Rastinteresa]D HOHNW U PR@B YR]ISRY H]DWL V QHNROLNR
NDR AWRKRYMWDEULQXWRVWL ]JERJ |DJDYHQMD JUDND YLVR

sukobi i napetosti oko pristupa naftnim resursima

2GUALYL UD]JYRM |DKWLMHYD XVPMHUHQRVW SUHPD RE!
koje priroda nudiObnovljivi L]YRUL REXKYDUDMX HQHUJLMX VXQFD YN
kvalitetnog zraka i vode te plodnogt@GUAaLYL UD]JYRM XNOMXpXMH EULJX
AXPDUVWYX RpPpXYDQMX PRUVNRJ aLYRWD L VYLK ELRORAEN

ANWLYQRVWL NRMH GRERQRRVIHK SRER R MER: Qe $R G X | H
SURL]YRGQMH UD]YRM HNRORANL SULKYDWOMLYLK SURL
ODQFHP SURL]YRGQMX L RSHUDFLMH QDNRQ SURGDMH ,C
NRQNXUHQWQRVWL VY KW/NHH E DLNP TONDX R] QR ® DA

U automobilskoj industii SRNXaDYDMX VH UD]Y LW kojVglHhaQ& ORJL M |
AWHWQL ]D RNROL4 .RQYHQFLRQDOQL DXWRPRELOL V XQ
LIDJRY X VPLVOX HPLVLMD ]DJDMLIQ hDGLRNNVD GN DRX a8 WNRR VY X
XJOMLN L |P@l&kak hiavalletnktidne pogonske susttd® R aWR VX HOHNWULFE
NOM3UINDRUDN SUHPD VPDQMHQMX QHJDW ekvalitete 2xaaMHFD M D
okoline.

6XYUHPHQL NRRRFHBWRKDHPWUVWR VH RVODQMD QD HN
SRWURaAaQMX HQHUJLMH 8 WRP NRQWHNVWX HOHNWULpPQL
VHNWRU MHU WUDQVSRUWQD LQGXVWULMD ]QDpDMQR G
LIPHYX L XNXSQH SRWUR&AQMH (OHNWULPpQL DXWRPRELC
mobilnost zbog svojeg dosesdN RML MH pHVWR LGHDOBQLIDPDJIUBGR RIHUBHF
SURL]YRyYyDpD DXWRPRELOD SRVYHWLRYVL KX NiH WDBYRMSR HI
SURL]YRD IWMUALEAWHKILVEHRM PDQMLK WHN)IDWQNP XDSRUBRWIU

automobilet?

5DVWXiUL EURM HOHNWULpPQLK YR]JLOD GRQRVL VD VRE
HOHNWULPQLK PUHA&D B8RELPDMHQL NRE@UXSEXGMDPX QM
HOHNWULPQLK YR]JLOD NRG NXiH LOL QD SRV[PHIKLMHNRP
L SXQMHQMD YR]LOD RGYLMD. ®RIRRIjaXY WDNQGTDE G QK S )8C

2 6WRMNRY 0 *DaAaSDURYLO 3HOLQ ' XODOYDB&D+ 1 +RUQXQOHNWLIL
automobil- povijest razvoja i sastavni dijelovi
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RPHNLY D QiD20804odinelP X QM D pL Y L ViRoNiheWqzmaPH EX WitoRa
UHGRYLWD XSRUDED PR&H QHJDWLYQR XWMHFDWL QD OF
RSWHUHGHM®XQMDpL Rifedali ra kY hate® bi upotrebu ovih

EUJLK SXQMDpPpD WUHEDORWKDFR®H NDN R E LS R W HEQH MO L
WUDMQRVW EDWHUEMD HOHNWULPQLK YR]JLOD

4287-(&$- ,1'8675,-( (/(.75,91,+ , +,%5,'1,+ 92=,/$ 1$ 2.2/,4

9DAQR MH QDJODVLWL SRWUHEX ]D SURPMHQRP SROLW
AWRLEWRYUHPHQR LPDOR SR]JLWLYDQ XWMHFDM QD J]GUDY
XWMHFDM QD RN&&OHAMHXYISIRUIHPGREUDPQLP L YRGQLP SURP

B8QDWRp |1QDpDMQRP GRSULQRVX UD]JYRMD SURPHWD JF
napomenuti da jf)RYDM QDSUHGDN LPDR R]JELOMQH QHJDWLYQH F
JOHGDQR VDGDaQML PRGHO SURPHWQRJ TxeKWWhbded QLMH
prometnog sustavaeizravno X J U R &ésjgddarstva GUXaWYR X FMHOLQL ,]X]
NROLpXQWHGBRFPD GXERN L RIELOMDQ XWMHFDM QD RNROL
poput globalnog zatopljenjaGlobalno zatopljenjeuzrokuje daljnje posljedice poput
topljenja ledenjaka i klimatskih promjeneroposferski ozomastajeuz ugljikov dioksid &0W
GRGDWQR SULGRQRVL JOREDOQLP NOLPDWVNLP SURPMH
SRVWRML L ]QDpDMDQ QHIJDWLYDQ XWMHFDM QD ]JGUDYOM
XJUR&AHQ MHU L]JDUDQMHP IRVLOQLK JRU lv¥ pop@tCOD]L GR
GXaLNRYLK RNVLGD EHQ]HQD L GUXJLK KODSOMLYLK RUJL
NUXWLK WYDUL NRMH VH aLUH ]UDN®RP]LLOBSUWRG REX MR H |
RG UD]OLPLWLK YUVWD SODVWILQH YRRIMID plL DN X NN
volumena. U razvijenim zemljanpostojistroga regulativtoja upravlja odlaganjem starih
YR]LOD L SUXAD LQGXVWULML SULVWXS PQRJLP NODVLILF
PROLSURSLOHQ SROLXUHWi®@upne3ia&tideX QMR JIQMpMIM DAV R RV
ALURN VSHNWDU PRJXU Qaved§iib PIDWUHME MND@LIDU D RMUHAWH QM
PDWHULMDOD X] EROML GL]DMQ 4abDVLMH RPRJXUXMH VPD!
RNROL& WDNR L ]D SURWIYLRFBYPK SIRMPHWORL RE&BOLED MFE
ELVPR VPDQMLOL HNROR&GNL XWMHFDM SURPHWEERbaPRUDPR

13 Engel, H., Hensley, R., Knupfer, S., Sahdev, S. (2018). Charging ahead: Electricvehicle infrastructure
demand
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QDSRPHQXWL GD MH RSVNUED QDIWRP RJUDQLpPHQD D NR
CO».

Proizvodnja automobilkroz FLMHOL &L YrRaWGatan medga@ahVutiecaj na
RNROLa&a VWYDUDMXUL NUXWL RWSDG L ]DKAMtbrivbHilvdM XUGL YL
NUDMX VYRJ &L YhBrajupR Bpfavn goXndfdako nisuPRJX ]DJDYLYDWL W
podzemne vde. 3BURPHWQH JXAaYH QDVWDMX ]JERJ YLAH YR]JLOD
podnijeti V P D Q MEXIN. X DLV Q R V VW XpiiSbR ieHUifPorei.

Industrija seemeljina masovnoj proizvodnjipostaje sve manje profitabilna s rastom
ponudeWU A LG&OVWULMDKY WHOWWREDF DJUHIXODWRUQLP L GUXA&V
EL SREROMAaDOD RGUALYRVW VYRMLK SURL]YRGD L SURL]Y

,VWUDALYDQMH (XURSVNH DJHQFLMH ]D RNROL& SRWYL
automobila uvijek tvrdilia toje GD VX RQL PDQMH aWHWQL ]J]D JUDN L
NOLPX (OHNWULPQL DXWRPRELOL NUHUX VH FHVWDPD EH,
DWPRVIHUX L EH] |[DJDYHQMD JUDND X XUEDQLP VUHGLQDP

43 '235,126 (/(.75,y1,92=,/%$ 2'54,920 5%$=92-8

'DQDV MH NRQFHSW RGUALYRJ UD]YRMD QH]DRELOD]C
Drugoj konferencijf UND R RNROL&X L UDJYRMX RGUAaDQRM OLSC
NRMRM VX SULVXVWYRYDOL SUHGVWDYQLFL ]®iPOMH NI
VYLK GUaADYD SODQLUDMX UD]JYRM VYRMLK JHPDOMD XVN
JOREDOQH VROLGDUQRVWL ]D VSDabYDQMH =HPOMH L SL
]DawWLWX

8 (XURSL RWSULOLNH VWDQRYQLAWYD VWRpDYD VI
SURPHWRP QD UD]LQL YHURM QHMLK GPODGRNEXHFHL NRMD Sl
WLMHNRP GDQD L NeDM RDLQYMIIM R P VQIRMUXLUD (XURSOMDQD X
SRVOMHGLFD L]JORAHQRVWL SUHNRPMHUQRM EXBQL &aWR \
PLOLMDUGL HXUD JRGLAQMH

14 SendekMatysiak, E. (2019). Electric cars as a new mobilityna@ptcomplying with sustainable
development principle
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EPLVLMH WLMHNRP A3LYRWQRJ YLMHNDn&i@#djuwdthbp QLK L
NRG YRAQMH WyorRa& ¥l i CROM\@@vodhje Ndzi@a. Iznimka su zemlje
NDR a8WR VX 1RUYHA&AND L )UDQPpRWVNDQHENM HMYH GIRPID H. OIH NK
izvora i nuklearne energije. Teslinamdustrijau NevadiLPD HOHNWULPQX HQHUJL
SURVMHNX RNR PDQMH ]DJDYyXMXuD SR SLWDQMX XJOM
tijekom posljednjih nekoliko desejiD SRVWXSQR VPDQMLOD JRWRYR VY

iz ugljera.

Geothermal o

Slika9 SBURL]YRGQMD HOHNWULpQH HQHUJLMH X 1HYDGL

Izvor: Hausfather

.OMXpQL pLPEHQLN RGUALYRJ UD]YRMD L MDPVWYR M
koristijest PRELOQRVW 2GUALYD PRELOQRVW SRGUD]XPLMHYI
NRPXQLNDFLMH SRVORYDQMD L PHYyXOMXGVNLK RGQRVD
RNROL&AQLK ]Djg \DMRYBIODHV[ADDGQMX QDMYHUHJ VYMHWYVN
svoje mega tvornice s ciljema si osigural RWRYR VY X HOHN RN X piHXUNHRQUH. W I |
objektu .OLPDWVNH SUHGQRVWL HOHNWULPQLK YR]JLOD QH R
YHO L R UHJLML X NRBADM YRVSWRNPIM HRVDLIMDRO@XUDYB L NOR K @
HOHNWULpQH HQHUJLMH V PQRJR pLAURP HQHUJLMRP X

Yorka u usporedbi s srednjim dijelovima zentfie.

6WXGLMD REMDYOMHQD JRGLQH RG VWUDQH <}
(QYLURQPHQWDO 5HVHDUFK /HWWHUYV DQDOL]JLUDOD MH Q

0DJD& ' 9RGHE . L =DGHO = OHQDGAPHQW WXULVWLpPpNH RU.
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HQHUJLMH WHPSHUDWXUX NLORPHWUDA&X YR]JLOD L XYMH
LJIPHYX HOHNWULPQLK YR]JLOD (9 L NRQYHQFLRQDOQLK Y
1LVVDQ /HDI (9 ELOL |1QDWQR HNRORANL SRYROMQLML RG
dijelovima srednjeg zapada gdje je ugljen bio dominantan izvor energijg. XM& LP X
XVSRUHGEL V QDMXpPpLQNRYLWLMLP NRQYHQFARI®BOQLP YT
PLQLPDOQH LOL QHJDWLYQH X YHOLNLP GLMHORYLPD ]JHP
SURL]YRGQMH HOHNWULpPpQH HQHUJLMH DVYRXMDXUiDH WLNM/HHNR
ALYRWQRJ YLMHND YR]JLOD NRMD VH WUHQXWDpPQR NRUL
HOHNWULpPpQRP HQHUJLMRP UH VH YHULQRP GRJRGLWL NDG
HQHUJLMH XPMHVWR XJOMHQD L& potakb &@radaju LlhBMihR S UL K
SRVWURMHQMD ]D SURL]J]YRGQMX QLVNR setadmblpl®@ H HOHTI
SRWahaQMm

16 Yuksel, T., Tamayao, M.A.M., Hendrickson, C., Azevedo, I.M.L. i Michalek, J.J. (2016). Effect of regional
grid mix, driving patterns and climate on the comparative carbon footprint of gasoline anith |gliegtric
vehicles in the United States
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5. INFRASTRUKTURA ZA PUNJENJE

8pLQDN SXQMHQMD HOHNWULpPQLK YR]JLOD (9 QD RSW
PRaH VH DQD O] UDMWMHNURLQH VQDJH QD NRMLPD VH SXQ
NXUQLK SXQMDpD MH VSRULMH MHU LPD VQDJX RG RWSUL:
punjenja od otprilike @ sati. Sporo punjenje ima prednostavnomjerneraspodjele
RSWHUH UIGIKNWDURBI IHUJHWVNX PUHAX WLMHNRP GXOMHJ Y

PRYHUDQMHP VQDJH SXQM brijeme@injenjaRR &O]IQ ¥FphBEM QR
smanjiti na svega 30 minut&rzo punjenje donosSRYHUDQR RSWHUHUHQMH C
PUHAH &AWR PRa&H QHQDWRYQRVWUMMNMDW X L LIDIQRWMLHW H |
QDSRPHQXWL GD SRVWRMH UDJOLNH X UD]JLQL UD]JYLMHQR
YLVRNR UD]YLMHQLP PUHADPD SRSXW 1L]R]JHPVNH ODNAatl
SXQMHQ Mih Wwid RMRAOMH V PDQMH UD]YLMHQLP PUHADPD
LIDIRYLPD XNOMXpXMXiLGOREKDOLPINHVSHREAMPHX HOHNW
VXJHULUDMX GD tUH JHPOMH V PDQMH UD]JYLMHQLP PUHADP
YDAaQL NROHNWFL G RazZvdR pot@bu za nadogradnjom elektroenergetskih

sustava

U Republici HrvatskojS XQMHQMH HOHNWULPQLK YR]JLOD WUHQXV
PUH&X DOL VH RpHNXMH GD tH SRVWDWL SUREOHP X EX
HOHNWULPQLK YR]LOD SRpHWL SRMDYOMLWDIVQRE FRBNVUKD |
iH VWBYLWULYWLVDN QD OR N DRX@H 8 QWW UH G M R MMLY B LPKU M B
iH VH NRQFHQWULUDWL X SRSRGQURREPLV W L E X FQ MVRI® |
QLVX SURMHNWLUD Q Ha]ib S QMR IR 18 WAHDUHHNOM DIMDEsSK Y R]L O I
GR WHKQLpPNLK RJUDQLpPHQMD

5.1.VRSTE PUNIONICA
PostojinekliNR YUVWD SXQMDpD |D HOHNWULPQH L KLEULG

R SRWUHEDPD NRULVQLND 'RVWXSQRVW SXQMDpD RYLVL

punionicama.
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51.1.3XQMDpL [LE0]VATH

3XQMDpL UD]JLQH ]D HOHNWULPQD YR]JLOD MHGQD VX
opcija punjenja.3 X QM D p L su Dbiti &hdardn&N X UREHNWULPpQH XWLpPpQLFH
GDMX YROW IWU]RMMHQEIYQMHQOMH UDJLQH QDM¥SRULMD
XYLMHN YDAaQD L SUDNWLpQBORHS\PWMDpIDL R YRJHOYDODVQLNFE

SUHGQRVWL SXOMWRDGIDDNORL]YRU HQHUJLMH NRULVW
se nalaze u domovima. RULMWHHR XU QH X W L p Qdufijéhje] @adthdno Gvm M H
YODVQLFLPD HOHNWULpPQLK L KLEULGQLK YR]JLOD MHU QI
dodatne opreme6 YDND NXUD SRGUAaDYD SXQMHQM HI KB GX\WY MDD
VQDJX L] HO HMKaKO sepkabierPpurtienjedobije uz automobil eliminiraju ostale
SRWHQFLMDOQH WURANRYH N XIaRivrDaQddiB kdéti Brnajd pristupD S X Q M|
brzim punionicamaS X QM D pLPRIN GRVOXALWL NDR UHJHUYQD UMHaA
EUJRJ SXQMHQMD QLVX GRVWXSQH LOL MH LQIUDVWUXNW?>

IHGRVWDWDN Sj¥ @nsiziddodpordoDnjénje kozila u usporedbi sa drugim
vrstama punionica. U prdd HN X SUXaDMX GR NLORPHWDUD YRaQMt
YUVWL EDWHULMH QMHQRP NDSDFLWHWX L XpLQNRYLWR
dovolinoza25 NLORPHWDUD YRAQMH

51.2.3XQMDpL \280]VATH

SXQMDpPpL UD]LIPH X RERYBWXVZD SXQMDpH UDJLQH X SRJ
2ELPQR VH QDOD]H QD UD]J]QLP ORNDFLMDPD XNOMXpXMXUuUl
I komercijalne objekte.

Prednostit SXQMDpD U bidin@. Hoatvrdhiéna punjenjanudi od 30 do 100
kiomHWDUD YRAQMH OR&AX WMNRVWSHOMWWDWL]YHGEL WDNR
stambene zgrade i za komgatiu upotrebu YHVWR LK SRVWDYOMDMX SRVO
radnogPMHVWD NDNR EL SRWDNQXOL |]DSRVOHQLNHe QD QDE
UDYQRWHAH L]PHYyX EU]JLQH SXQMHQMD L SULVWXSDpPQRV\
infrastrukturu za punjenje. Koristi ih veliki raspon korisnika bilo onih koji koriste auto
VYDNRGQHYQR GR SRVOD LOL OMXGL NRML LGX QD YHuUD S
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513.'& EU]JL SXQMDpL

'& EU]L SXQMDpL ]D HOHNWULPpQD YR]LOD NOMXpQD VX
HOHNWULpPGRLEUYR]E®OOMOHPMX EUJR L VQDAQR SXQMHQMH H
XVSRUHGEL VD VSRULMLP SXQMPBUY LIP B XOMWNXOM® LNVO [.DU DY ID
HOHNWULPQX YRAQMX NHDUY SIDXENIHV X G D W H [SERRA \FIXODM 1Q K -
putnih ruta.

Prednost DC brzihS X Q M dipdn z8l idporuku visoke snage punjetiffOHNWULPQLP
vozilimakojemu jeraspnod N: GR N: LOHOYLINGMH VQDJD RPRJIJXUXMH
SXQMHQMH X XVSRUHGEL V SXQMDp23p BAODIDCH- pLWHOW & JL
L SURL]YRYyDpL DXWRPRELOD PRJX NRULVWLWL UD]JOLpPLWE
VWUXMRP 2GDELU SULNO MXOHNNDVRY b @R RUSR]R KR\ B AN L
VX VPMHAWHQL GXa& DXWRFHVBDD LPOPR QU K pSMW Q LNKDBIRWHL
putovanje na velike udaljenosti i brzo dopunjavaRi@® HNW U L p QLIK SR QLNDDp L%Y HO
VQDJH VWYDUDMX J]QDpDMQ X phRuOpcgmiljEndhapnr&isid sudtal/imal M HN R
KODYyHQMD |]D XSUDY QM\DSUWHH p\IHYPCSGIMIBD Ve KHRBLMDYDQMD

Nedostatak brzih D@unionica je aW R Ywzila @I S R GakaeDsvifier brza
punjenjai ne mogu sénstalirati u domovéeez YHULK WHKQLPpNR WHKQROR&NLK

,VWUDALYDQMH L UD]YRM W Hast@vRaOsnaphdvirka EsbhjeRedin® X Q M H
QD SRYHUDQMH VQDJH SXQMHQMD SREROMaDQMH NRPSI
XVYDMDQMH HOHNWULPQLK YR]JLOD UDVWH RPHNXMH V¢t

istosmjernom strujom.

5.2INFRASTRUKTURA PUNIONICA

Infrastrukturni problemi puM Dp HOHNWULPQD YR]JLOD PRJX SUHC(
LIDIJRYH ]D aLURNX SULPMHQX GDG N\RGEUQ b ® b K DX \W R B EFR\\OT
L SULVWXSDpQRVW VWDQLFD ]JD SXQMHQMH 8 PQRJLP UH
SXQMHQMH a4WR PRaH RGYUDWLWL SRWHQFLMDOQH NXSF
XYHOLNH YDULUDWL L]PHYyX UD]OLPLWLK YUVWBI®Y¥QMDpD
I unutar iste kategorijgd SRWUHED UD]JOLpPpLWLK Néh@ bd\sthareUdznib VWD Q
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SURL]YRYDpD D XWWRIKReENe@BataklDHYOMY QLNH HOpaNWIULp QLK
tijeku napori da se standardiziraju konektori i protokoli za punjeyjé) ][L SXQMDpL ]DKWL
]QDpDMQX NROLDPL Q ¥aHeOrdINX\W H ORDIID G1Q B WHIDHANHR/G@ U pi@ B QALUPH |
SRGUXpMLPD PRaGD QHUH LPDWL NDSDFLWHW ]D SRGUA&N
1DGRJUDGQMD PUH&H NDNR EL VH RPRJXULOR SXQMHQMF
dugotrajna procedura. Nedostatak prakhbQLK L YLGOMLYLK VWDQLFD ]D
REHVKUDEULWL SRWHQFLMD O Qé&hicé\ X5 puthjerjeOtrebaj Wbltip QLK
MHGQRVWDYQH ]D NRULAaWH Q Mdiosta&Ri{ MXDI/OWD YLL FROS UBHOFDOUND
3RWHANRUH X SRNUHWDQMX QUH WIR\GIHGID FOMWERD QHGRSRP
SODUDQMD PRJX 1UXSMWDWQLUWAHWID NRXQQWIKDQMH |[DKWLMHYDM?)
brzepopravke kada je potrebkako bi sazbjegli zastoj. 3SRVWDYOMDQMH L RGUA&D"
]D SXQMHQMH ]D K WagdniayaDuMIH NQBPpDOQEDMHYLPD ILQDQFLL
RJUDQLPHQR D ILQDQFLMVND RGUALYRVWa/prmeninkFD ]D S X
VWDQLFDPD |]D SXQMHQMH PRJX VH IRUPLUDWL UHGRYL
NDaAaQMHQMD $BONRHL\DQEX@BMHQMH WUHEDMX X]HML X RE]L
aNR VH RVODQMDMX QD HOHNWULpPpQX dgaHjehé st Xl FSQWRANYHH G
SUHGQRVWL HOHNWULPQLK YR]JLOD

Infrastrukturniizazov zahtijevaju VXUDGQMX L]JPHYX YODGD i NRPXQL
SURL]YRyYyDpD DXWRPRELOD .RQWLQXLUDQR XODcjDbQMH X L
i nadogradnjuP UH & 3 Q RDMS&IR G H &KX WWd4ilin@ k&ko biih VH XpLQLOR
SUDNWLpPQRP RSFLM&Rj@ISULMHYR]D ]D YLa&

5.3NEXT-E PROJEKT

U srpnju 2017 godine Europska komisija odabrala je projekt NEXT za
sufinanciranje putem Instrumenta za povezivanje Europe (CEF). MNEXfojektu
odobreno je financiranje u iznosu od 18,84lijoma eura za provedbgplanova & W R
SUHGVWDYOMD QDMYHUX SRWSRUX LNDGD GRGAMHOMHQ X

Projekt NEXF( SUHGVWDYOMD MHGLQVWYHQX VXUDGQMX b
HOHNWULpQH HQHUJLMH WH QDIWH L SOLQD alRkéHI XGUXa>
VWYRULOL PUHaAX ]|D SXQMHQMH HOHNWULpPQLK YR]JLOD ND
unutarnjim izgaranjem.8 G U X a $eQshkteji od tvrtki E.ON Grupe (Zapadoslovenska
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HQHUJHWLND X 60RYDpPNRM ( 21 yHa&ND ( 21 OmyedDUVND
NRMX SUHGVWDYOMDMX SRGUXAQLFH X VYLK ]JHPDOMD
Hrvatskoj , BENZIN (u Sloveniji i Hrvatskoj), Nissan i BMW.

SlikalONext ( pODQLFH

Izvor:|https://nexte.euf(12.9.2023)

7UALAWH HOHNWULPQLK YR]JLOD X LVWRpPQRM (XURSL
UH]XOWLUD RIJUDQLpPHQLP PRIXUQRVWLPD GXHBGHINXWRY D
vozila. Next-E projektplanirainstdirati ukupno 222 brzaS X Q NbBD pW) i 30 ultrabrzih
SXQMIBED N: GXa NOMXpPQLK SURPHWQLK UXWD XNOMXE
SURPHWQH RPOUH3D7PIUHAD SXQLRQLFDUKINW XIBIDN(DMXP G NV
YR]LOD X JHPOMDPD SRSXW +UYDWVNH yH&NH G6ORYDpNI
ODNVLPDOQD XGDOMHQRVW L]JPHYyX GYLMH SXQLRQLFH QHI

lzgradnjaSXQMDPpD ]D HOHNWU Lidr@mov¥zRridnSoyawitamb(aXoNV D p Q R
VWYDUD UL]JLN RG SUHN O puibri Oilj NeXFESdidEk@ JeGtiaranj® UH a L
NRQWLQXLUDQH L HNRQRPL p Q tbnietihearekithRYWRDA. @RI X U X MH (

17 |zvor]https://nexie.eu/about.htnjpristupljeno 10.9.2023)
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se osigurala interoperabilnost prema zapadnim regijama ils®@dd SRWSXQR SRYH]DQ!
SURMHNW 0OH VXUDYLYDWL V GUXJLP WUHQXWQiaP SURME
XNOMXpXM XH] EASTESBAST-E.

Projekt NEXT-E biti UH SR @dl §tiar@@ privatnih javnih tvrtki OGJRYDUDM X U H
studije dobivene prikupMDQMHP VWYDUQLK SRGDWDNDELW SWH NW I
XVUHGRWRpPHQH QD LQRYDFLMX SURL]JYRGD SULSUHPX ]I
DVSHNDWD L XVNODYHQRVW V Q DNEXE-E praeRtbj@sBaDjenfgRY LP D
ovisnosti 0 naftismanjenje emisij€0O, te ubrzanjentegracije infrastrukture za punjenje
HOHNW U L juQUladu ¥ Radio@dhim okvirima i Direktivom o uspostavi infrastrukture

za alternativna goriva

Slikall NextE punionice

Izvor{https://nexte.eu)(12.9.2023)

6. EKONOMSKI ASPEKTI

-HGQD RG QDMXYMHUOMLYLMLK HNRQRPVNLK SUHGQR
]ODPDMQRQWAD @ BHUD WU E O HIG W SRAMRYWIWYHQR SURL]OD]H
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QD NRML IXQNFLRQLUDMX HOHNWULPQD YR]JLOD L WUDGI
izgaranjem.Punjenje HOHNWUL p (HROH NWR LGP RP HQHUJLMRP J]QDWC(
punjenjakonvencionalnog benzinskog ili dizelskogzila. U & W dviaél olokaciji i cijeni
elektULPpQH HQHUJISWHKK GLEHHQYXQPRND]DOH GD MH FLMHQD S
HQHUJLMX pHYVWR z¥ leRZRVGiveHOselXAWHGH PRJX J]QDpDMQR
(OHNWULPQD YR]JLOD LPDMX PDQMH SRNUHWQLK GLMHOF
L]IJDUDQMHP 1HGRVWDMX LP NRPSRQHQWH SRSXW ILOWHL
]IDKWLMHYDMX UHGRYLWR RGUADYDQMH L |DPMWa€QX X WU
WURANRYL RGUADYDQMD HOHNWULPQLK YR]LOD ]JQDWQR Q
UHIJHQHUDWLYQRJ NRpHQMD NRML VH NWMRKWH WU XaHQMK) IN |
S O R pdigk@¥a.Mnoge vlade diljem svijeta nude poticajpapuste z&kupnju HOHNWULpPpQLk
vozila. Poticaji suRVPLAOMHQL NDNR EL HOHNWULPQD YR]LOD SF
S RW U R &R HeQekupnjeH O HN W U L p QRj2»d Rijehéxdnvencionalnog

vozila,ai GXJRURPQL WURANRYLSRNYWWR RGXQOMEUHOMHNWULPpQR.
VH WHKQRORJLMD E DWHHQDL NHID HNRVE R DEBAMNCIY. RALAOR M H
QDSRPHQXWL GD VH HOHNWULpPQD YR]JLOD PRJX DPRUW|]
prvenstveno zbog brgmapretka tehnologgi baterija. Kako tehnologija sazriep HNLY D QR
jeGD UH VH VW ResthblizA&IIBW R/ ®GPFMQD YULMHGQRVW NRULAWH
ovisio QHNROLNR BENPBHXPXNVIX UL PDUNX BlRoGbba betevib.URVW L
'REUR RGUOMHWDMQR. HOR YR]JLOR VD J|GUDYRP EDWNGUAMKRP
svoju vrijednostD X JRQRpPpWURADNM ¥R YNM[HGMNR P LapgepRténdj&rid O
potreba za zamjenom baterijBaterjie HOHN W U L plQAIKMXRRUQ@D QLPHQ &ALYRW
W U R aj&®&zZamjenesu ] D E U L Q NeDmoBQutitkveama skupe7 U R & préizvadnije

baterijase smanjujua cijene zamjenskih batergtijede WDM SULPMHU 0@RJL SURL
jamstva na svoje bateriRVLIXUDYDMXiUL EH]JEULAQRVW YODVQLFLPD

6.1 SUBVENCIJE | NOVE TEHNOLOGIJE

8 bBHSXEOLFL +UYDWVNRM SRVWRMH UD]JOLpLWH UD]JLQ
XQDSUHYHQMH HQHUJHWVNH XpLOQNRYLWRVWUra2ZmN.OMXpXM
Na nacionalnoj razini tijekom 2014. i 2015. godiage QLVWDUVWYR |DaAWLWH RNR
SURYRGLOR MH LQLFLMDWLYX SRG QD]JLYRP 9R]JLPR HNRC
SRWLFDQMH NXSQMH HNRORANL SULKR VWG XNRP YRR BLROR
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I1DFLRQDOQRJ RNYLUD SROLWLNH ]D UD]JYRM LQIUDVWUXN
iz 2017. godine.

*ODYQL FLOM RYLK PMHUD ELR MH SRWDNQXWL SURF
+UYDWVNRM GRSULQRV HditrakéR DMitbQiMeuraR<Ri piliedd #aQ
SREROMADQMH HQHUJHWVNH XpLQNRYLWRVWL WH VPDQ
LQLFLMDWLYD ELOD MH WDNRYyHU XVNODJHQD V 7UHULP 1
XPLQNRYLWRVWL 5HSXEOLNH +UYDWVNH

TijekoP SURYHGEH SURMHNWD 9R]JLPR HNRQRPLPQR JUL
SULOLNX RVWYDULWL |QDpDMQH ILQDQFLMVNH SRWLFDMH
L HOHNWULPpQLK VNXWHUD PRWRFLNDOD L pHtWotiehl) RFLND C
]D MHGQR YR]JLOR L REDYH]DOL VX VH |DGUaADWL YODVQLA
druge strane, tvrtke i obrtnici mogli su dobiti nagrade do visine od 700.000,00 HRK uz
REYH]X ]DGU&ADYDQMD YODVQL&AWYD Z3jBdaL [YNRD L (O_FROFD @MLNUMDD
kupnje novih vozilaR P R J X U HIQID Kéj¥ zemlji Europske unije uz uvjet da su vozila
bila registrirana u Republici Hrvatsko)RQG ]D ]DaWLWX RNROL&AD L HQHU
NRQWLQXLUDQR SURYRGL MDY QodspQubaitin siduiStawaiu taspaRYLY H ]I
RG GR QD VYLP UD]JLQDPD XNOMXpXMXuUuL RSULQH JU
JUDYDQH 2YH LQLFLMDWLYH LJUDMX NOMXpPpQX XORJIX >
XPLOQNRYLWRVWQMX UHU Y] D W D RNIRWXH RANNROOMLAIDX M X L VPDQM
RQHPLAUXMXULKS WRDPRIGHKVRNRORH VORAHQH SRVWXSNH XW
LOQVWLWXFLRQDOQLP L XSUDYOMDpPNLP RNYLULPD D GH!
VXNODGQR LVWUDALYDQMLPD

Prometno planiranjgodrazumijevapreusmjeravanjeSURPHWD YDQ VUHGLAV
destimulaciju uporabe osobnih automahil svakodnexi WH SRWLFDQMH NRULAa&W
prievozauY RYyHQMH YR]LOD V NDWDOL]DWRURP NDR REDYH]QL
tvari, uporaba pLAIHEHUJHQDWD L DOWHUQDWLYQLK JRULYD W]
HQHUJLMX X] RODNALFH ]@iXdeRpatn Rbfihj&vamex stapniPXRELDD
LVSLWLYDQMD (.2 WHVWRYLPDV@YWDH QL HNEDEN B BIHM D HG L
NDPSDQMD RWILY MBRILYO@RYHQMH QEFNQDGD ]D RQHpLAGHQN

8 gXUNRYLU 7 L VXU (OHNWURPRELOQRVW 8pHQMH -R HOHNWL
ORELOLW\?
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U Europskoj uniji postoji plan za smanjenje tggdie IRVLOQLK JRULYD L SRYHU
REQRYOMLYLK L]YRUD HQHUJLMH X UD]J]OLpLWLP VHNWRUL
promet i proizvodnjaCiljevi zahtijevaju zakonodavne mjere i poticaje kako bi se ostvarili.
OQRJH HXURSVNBURPRG®GH YRIWLFDMH ]JD HOHNWULPQD YR]

poreza i subvencije za kupce.

$XWRPRELOVND LQGXVWULMD X (XURSL SRGUADYD GDC
YR]LOD V QLaARP SRWURAQMRP JRULYD 3RUH]QHI PMHUH
SRWUDAQMH SRWUR&DpPD ]D HQHUJHWVNL XpLQNRYLWLP
WHKQRORANH LQRYDFLMH ,QRYDFLMH VH pHVWR XYRGH C
SD MH SRGU&AGND |DNRQRGDYQLP RNYLURP NOMXpQD

6.2 POTICAJI | SUBVENCIJE U HR VATSKOJ

SRWLFDQMH XSRWUHEH HQHUJHWVNL XpLQNRYLWLK Y|
emisijaCO, &HVWRYQL SULMHYR] SULGRQRVL |1QDpDMQRP GLM
od 2 milijuna registriranih vozillRG NRMLK YHULQD pLQL3IBRRHE{ pQIDX WR P
YR]LOD X +tUYDWVNRM MH YLaH RG JRGLQD D VYDNR SUI
CO2 JR G L @R Ivbildna vozila emitiraju samo 1 tor@O, JRGLAaAGMH NWULPQD Y R]
XRSUH QHPDMX HPLVLMD

SURMHNW (NRQRPYVNDe Y Risv@xMd) kal®RNsg iHafaknula kupnja
HQHUJHWVNL XpLQNRYLWLMLK YR]LOD SXWHP GRGMHOH E
7TLMHNRP UD]J]GREOMD RG GR JRGLQH )RQG ]D
XPLOQNRYLWRVW VXGMBQRXDERDEHYXNH XILDD@BGLU HQHUJI
YR]JLOD XNOMXpXMXUL H O HmN WhHdbdnaQubzila.KTjEKdrhi@a@dbljaL SO X J
sufinanciranaELOMHAaL VH SRUDVW EURMD HOHNWULPQLK L KL
]JDAWLWX RNROLAEDY N RNQIMURIWHW \LNEXDXOMH SRGUAaDYD WDNYH
QD pLAUH REO4NHOSMMHPMHYRPMHQMD RQHpPLAGUHQMD JUDND |

JLODQFLUDQMH NXSQMH HOHNWULpPQLK DXWRPRELOD X
VWUDQH )RQWR RONRAVED L HQHUJHWVNX XpLQNRYLWRVW
NavedenaSRWSRUD REXKYDuDOD MH UD]JOLpLWH YUVWH HOF
HOHNWULpQH -ikhilEithe éqele LU 30X godini osigurano je 44 milijjuna kuna
zasuLQDQFLUDQMH HOHNWULPQLK YR]JLOD SUL pHPX VX IL]L
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od 22 milijuna kuna svaka. Za phig hibridne automobile s emisijan@0, do 50 g/km,
VXILQDQFLUDQMH MH L]QRVLOR GR NXQD SHi YR]LOX
mogli dobiti sufinanciranje do 70.000 kuna po vozZitlR UH]QH R O D Nk R HXS QRO H
smanjenja poreza na vozila za pojedince i tvrtke koje posjeduju vozila s niskikakvim
HPLVLMDPD aWHWQLK SOLQRYD

3RGUAND ]D UD]YRM LRIDUBOWNWNWHKULHK SHYRI M®E) WDNR YV |
oVLP PMHUD QD QDFLRQDOQRM UD]LQL SUHSRUXpPpHQH L P
RNROLAD L HQHUJHWVNX XpLQNRYLWRVW MH JRGL
sufinanciranje izgradnje punionicaBNWULPQLK YR]JLOD 5D]JORJ RYRP NR
SRWUDaQMD ]|D HOHNWULPQLP DXWRPRELOLPD WH SRWUHI
to vrijeme u Hrvatskoj je bilo postavljeno oko 200 punionica. Tvrtke, obrtnici, lokalne i
regionalne jedinice samuprave te neprofitne organizacije imale su priliku ostvariti 40%
RSUDYGDQLK WURANRYD ]D L]JJUDGQMX SXQLRQLFD V PDN
projektu.ZagrebPD UNLQJ MH GRSULQLR LQIUDVWUXNWXUL SXQMH
SXQMDpH X VYRMLK SHW MDYQLK JDUDAaD 6YDND ORNDFL
vozila, a usluga punjenja je besplatkako bi potaknuo upotrebu elekih QLK YR]JLOD
ZagrebRrking nudi znatno povoljnije pretplatne karte za parkiranje hibridnih i elékp Q L K
YR]LOD X VYRMLP MDYQLP JDUDaDPD SUL pHPX FLMHQD
usporedbi s konvencionalnim voziima3RMHGLQL JUDGRYL SUXaDMX SI
SDUNLUDQMD ]D HOHNWULPQD YR]JLOD LOL RJUDQLpPDYDNM
vozilima koja koristemotore na unutarnje izgaranepLPH VH GRGDWQR SRWLDpl
HOHNWULPQG@X PRELOQRVW

6.3USPOREDBA POTICAJA U SVIJETU | HRVATSKOJ

Subvencije] D NXSQM X H O H\\shd @jer&ojd RIDPDMQR VP D QM)
SRpHWHXXFHOIHNWUDRp)XQ MOMRBIWIRM WDEOLFL SULND]DQH
XNOMXpXMXiUL RODNALFH ]D NRULAWHQMH LQIUDVWUXNW X
RODN&ADYDMX VYDNRGQHYQR NUHWDQMH SR JUDGRYLPD

¥ 2GOXND R GRQRAHQMX QDFLRQDOQRJ RNYLUD SRO laif¢inatithifD XV SRV \
goriva u prometu, NN 34/17
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Tablica 2. Usporedba poticaja u svijet i hrvatskoj

Subvencije zg Infrastruktura Porezneo O D N & | Poticajne mjere
kupnju
Austrija Subvencije d Besplatno
1000e do 6000e punjenje 6 mjeseci |
2018.
1RUYHAN Besplatno punjenje d{ Ukinut PDV kod| 'RSXawWHQD
2019. kupnje EV po cestama z
autobuse
Belgija Smanjena davanj
NRG W H K
pregleda vozila
Kina Subvencije Posebne prometn
SURL]YRYDD zone, parkirna
mjesta, besplatne
UHJ SORDL
Finska Smanjena davanj
NRG W H K
pregleda vozila
ASDQMR( Smanjena | Pristyp posebnim
davanja kod prometnim trakamg
WHKQLpPNR
pregleda vozila
UK Subvencije od Smanjena davanj
1000e do 6000e NRG W H K
pregleda vozila
Danska Subvencije od Smanjena davanj
1000e do 6000e kod WHKQ
pregleda vozila
Francuska Subvencije od 120e punjenjg Smanjena davanj
1000e do 6000e JRGLAQMH NRG W H K
pregleda vozila
smanjen porez
Nizozemska Smanjena davanjl ORJXUH N
NRG W H K trake za autobus
pregleda vozila
SAD Do 7500 dolara Subvencije zg Smanjena davanjj Pristup @sebnim
izgradnju infrastrukture NR G W H K prometnim trakama
pregleda vozila
4YHGVND Subvencije od Smanjena davanj
1000e do 6000e NRG W H k
pregleda vozila
AYLFDUV Ukinut PDV za
kupnju EV

46



1MHPDDpPN Subvencije od Smanjena davanj
1000e do 6000e NRG W H K

pregleda vozila

Hrvatska Subvencije do 7( Subvencija zg Ovisno o vrsti| Jeftiniji parking
000Kn izgradnju vozila smanjen
infrastrukture, PDV20
Besplatno
punjenje na javnim
parkinzima

Ilzvor: ,JUDGLR VWXGHQW SUHPD 31RYRVHODR]IYADQ 76MXMLH RNHRQ 1/ HRAVQR
]1QDpDBIRRWLFDMQH PMHUH"

Sve navedene][HPOMH SRWLPpX NXSQMX HOHNWULPQLK YR]
subvencija, a poticaji variraju od zeMIH GR JHPOMH 9D&aQR MH QDSRPHQX
PMHUD QH PRJX SULPLMHQLWL X +tUYDWVNRM MHU QHGRYV
postojetrake zavisoko popunjenaY R]LOD SULVWXS FHQWUX JUDGD VDPF
pristup traci za auto VH $NR VH VXEYHQFLMH GLMHOH QD QDpPLQ
RGUHYHQL GDQ L YULMHPH ]D SULMDYX WH VDPR QDMEU:Z

QHSUDYHGQRVWL 3RUH]QH RODNALFH VX SUDYHGQLMH PN\
vozila.

'REUD SRWLFDMQD PMHUD PRJOD EL ELWL PRIXUQRVW
YR]LOD QD MDYQLP SXQLRQLFDPD 3RYHUDQMH EURMD GR
EUJH SXQLRQLFH J]QDpDMQR EL SRWDNQXOR XSRWUHEX H(

8YRYHQMH S\ROMAHEQLKD QRUQR SXQMHQMH HOHNWULDPQ
YODVQLNH HOHNWULpPQLK YR]JLOD 7DNRYyHU SX&WDQMH H
FHQWUH L VXEYHQFLMH ]D SUHQDPMHQX NR QW kb@&ELRQDOQ
SUHP D usdlekt®RELOQRVWL pDN L ]D RQH NRML PRAGD QHF
NXSQMX SRWSXQR QRYLK HOHNWULpPQLK YR]LOD DOL &HO

7(1'(1&,-( 5%$=92-$% (/(.75,y12* 32*21%$ 8
%8'8011267,

S5SD]JYRM WHKQRORJLMD HOHNWULpPQRJ SRIJIRQD VSUHPDC(
7THKQRORJLMD HOHNRQWhRrQRIUPRIRQUDVWHEXGCGIREROWAEDY

Y https://www.tesla.com/hr hr/support/incentil{¢f.9.2023)
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HOHNWULPQD YR]J]LOD SRVWDWeLLSWHIWKBDROLMD U DX©OLpH
VYDNRGQHYQRJ aLlpidouositi UBl XR]G WAL povdtahiem prometnom
HNRVXVWDYX 1DSUHGDN X EXGXUQRVWL YRYHQ MH V QHN

7.132%2/- &% TEHNOLOGIJA BATERIJA

7THKQRORJLMD EDWHULMD NOMXpQD MH ]D HOHNWULpPQ
HQHUJHWVNL JXauH L LVSODWLYLMH EDWHULMH RPRJXUX
VPDQMHQH WUR a NcRlidstatSdaterljd idlfRe@afwlithaterijali mogu zamijeniti
tradicionalnu litifionsku tehnologiju. % XGXUQRVW SREROMaADQH WHKQR
HOHNWULPQD YR]JLOD (9 PQRJR REHUDYD V QHBUROLNR N
PRYHUDQD JXVWBRIDX tl i) HEDJGE MBIL MHH YOHU X JXVWRUOXUHQHUJLN
PROUSRKUDQLWL YLAH HQHUJLMH XQXWDU LVWRJ YROXPH
GRPHWRP YRAQMH VPDQMXMXUL SRW U HuUfird bfgpudjefdLP SX QI
SRVWDW UH QRUPD SRM(HAIDGLNID CSRRWPWRDNIRDSXQMHQRVYV
vozilau samo nekoliko minutN DSUHGDN X SURL]JYRGQLP SURFHVLPD L
WURANRYH EHODWNWIUMPQIBD YRFOHAW/ULPQD YR]JLOD XpLQLWL
NUXJX SRMiO-&daehbpt&rijeNRMH NRULVWH NUXWH Hitvhbijy URO LW
sukoja REH®MBSUHGQRVWL SRSXW YHUH JXVWRUH HQHUJLM
sigurnosti zbog smanjenog rizika od toplinskog bij&y® W H Urhd¥l K6 XIGIM L aedkY RW QL Y
V P D Q Mhotkebu &l zamjenomdoprinjetit XNXSQLP X&WHGDPD WURANRY
HOHNWULpPp QUK XMRQROQRH J|QDpDMNH ELW UH LQWHJULUDQF
RWSRUQLMLPD QD WRSOLQVNL XGRAW I3 WHQIR B MBHWRILR YSRYDN
UH GDWL SUHGQRVW PRJXUQRVWL UHFLNOLUDQMD L RGU:
SRQRYQX XSRWUHEX EDWHULMVNLK PDWHULMDOD VPDQM
LVWUDAaXMX DOWHUQ D ¥ilLslticjdre Briddl Hkéinija Dt uirhpdl Rdko HW R
SREROMaDOL XpLQNRYLWRVW EDWHULMH %DWHULMH GH
RPRIJXUXMXuUuL SURL]JYRYyDpLPD DXWRPRELOD GD LK QHSUL
vozila % DWHULWMBMIGILEDWH V 9 * ARINMKH QIRV WA RIP RJIXD it VM X
HQHUJLMX X PUHAaX N B&enchakio Qdijurhaldbdami Hrinod vlasnicima
HOHNWULpPQLK YR]JLOD

PREROM&A&DQMD X WHKQRORJLML EDWHULMD QHaVDPR GL
L SULYODpQLMLPD YHU UH WDNRYHU GRSULQLMHWL &aLUHP
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.DNR VH LVWUDALYDQMH L UD]JYRM QDVWDYOMDMX PRAHF
EDWHUL M@2pHNRIMDQGKVWULMX HOHNWULPQLK YR]LOD

7.2BRZ0O PUNJENJE BATERIJA

%WXGXUQRVW EU]JRJ SXQMHQMD ]D HOHNWULpPQD YR]LO
UMHADYDQMABXWQLK RJUDQ LHBMWHO RN SRERD MAINXNM MW Y D
HOHNWU L s @ttakorafiRgunjorien. 6 0MHGHGD JHQH U DWD MB NEW]IRIDSWK
senaultraeUJ]H SXQMDpH NRML PRJX LVSRUXpPLYDWL VQDJX ]C
GRVWXSQR 9ULMHPH SXQMHQMD ELW UH VPDQMHQR QD
nadopunjavanje domet& X G X XIQMDpL QXGLW UH P QRakBondguH WD]LQH
HOHNWULPQLP YR]JLOLPD SXQMHQMH EU]JLQBREOREHRIBINRO
VH pDN L YHUH EDWHULMH EU]JR QDSXQLWL 5DaLUHQD LPS
GXa DXWRFHVWD L XUEDQLKtSRG HRMLY DQIRNDWDLW DiEHU h B X WL
XpLQLWL SXWRYDQMH QD YHOLNH XGDihMIRfQsrvkiira HOHNYV
SXQMHQMD SRV Wandardiriand @aREDBIUER GD HOHNWULPQD YR]L
NRULVWLWL EU]JH SXQMDYRYyBPDP RBILPRGHDOSTIRKQRORJILN
EHALPpQRJ SVOQN\REnEdveDoati RPRXIXSUDNWLPQR SXQMHQMH EH
ILJLPNLP SULN®MNXp ISSRD/AWDHWPL SRVHEQR SR SpUGIENE @R ]D N X
radnom mjestu.

WXGXUQRVWXBRWRQMD ]|D HOHNWULPQD YR]JLOD ULMHAI
SUDNWLpQR WW LXPKIHAMDIM D Q D MR]D Gl MWXOIN VRWQRADp D
se tehnologijarazvija tako i EUJ]R SXQMHQMH LJUD NOMXpQX XORJX
HOHNWULpPQH P R EloSlapjRnjaWe vdzild/ $Prio€@idrin Quidutarnjim izgaranjem.

734a,5(1-( 754,47$

70UaLawD X QGR¥WWIAWHP@RDHPOMDQ UDVW XVYDMDQMD HOH
WURANRYL WHKQRORJLMH VPDQMXMX D LQIUDVWUXNWXUI
G D Wsubiveéncie ] D SRWLFDQMH XVYDMDQMD HOHNWULpPQLK YR
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HOHNWULPQLK YR]JLOD GRALYMHW. L7 HQNDX i D ME@XSHAMNOEiB D Q] L M X
EDWHULMD UH]JXOWLUDW UH SULVWXSDpPpQLMLP HOHNWUL
DXWRPRELOD SUHGVWDYLW H®GHYW LYPHRINQ MR B RIG MVOHDJ
vozila, kamione i luksuzna vozile timeudovoljti UD]J]OLpUWUR @EULW DPD SRWU
EOHNWULPQD YR]JLOD UH XNOMXpLYDWL LQRYDWLYQH ]QD
YRAQMH SREROMADQDirfoRabp&/hlYXR WD Y.LY BKRQVWNRYDpL HOHN
dati UH SULRULWHW RGUALYRVW poné\dwD JdoteeMiHbBterfatakbl FLN O L U
smanjitt X WMHFDM SURL]JYRGQMH L RGODJDQMD HOHNWULpPQL
posebno u Aziji i Afit GRALYMHW (H ]QDpDMDQ UDVW WUALAWD HO}
SRWUDAQMD LQIUDN WIXRWKXRD b LYBMIRE@RAEIXOHD WY UWNH |
VWUDWHAaAND SDUWQHUVWYD NDNR EL XEU]DOL UD]JYRM H(
stvorili simbiozu X HNRVXVWDYX HOHNWULPpQH PRELOQRVWL 3F
financijski poticab QDVWDYLW UH SRWLFDWL SRWURADPGRGD SH LN
GDWL SUHGQRVW HOHNWULPQRM PRELOQRVWL X XUEDQRP
L I[DIXAaHQMD

2PHNXMH VH GD UH A4LUHQMH WUALaAWD HOHMINWULDPQL
DXWRPRELOVNX LQGXVWULMX L ]QDpDMQR GRSULQLMHW
OHYyXWLP L]D]JRYL NDR &4WR VX LPSOHPHQWDFLMD LQIUDVYV
L RGUALYRVW L]YRUD HQHUJLMH PRUDMXG W&LYL M\UHDAMW/ L NLC

7.4SWOT ANALIZA

8 SRVOMHGQMHP GHVHWOMHUX VYMHGR ptizdwjaiuU]RP UL
NDR NOMXpQD LQRYDFLMD WUDQVSRUWQH LQGXVWULMH N
RNROM&AKRYD HNROR&AND SULKYDWOMLYRVW MH QHRVSRUC
LVSXaQLK FLMHYL SULGRQRVH VPDOWMHQMNMXD NDHYHQN B
IDYHGHQH NDUDNWHULVWLNH QHRSKRGQH VX PMARIERUEX S
JODYQD VQDJD HOHNWULPQLK YR]JLOD OHAL X QMLKRYF
prihvatljivu alternativikonvencionalninvozilima.ElektrLpQD YR]JLOD QXGH QLVNH
WURAGNRYH ]JERJ PDQMH SRNUHWQLK GLMHORYD L HQHUJ}
napredak baterija, infrastrukeiza punjenje i softvergdnovacie QHSUHVWDQR SRERO
QMLKRYX L]YHGEX pLPHNMHD8RVMHIDYIDMGRPIHSKQWHQMD L SH
LVNXVWY R8 ¥ R VpipprednostimaHOHNWULPpQD YR]JLOD VXRpDYDI
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izazovima. Domee NOMXpQD EULJD |D SRWHQFLMDOQH NXSFH LD
V EXGXULP QDS UH Whdterifa. Neddstdda® Bodfnby broja benzinskih postaja

SRVHELFH X UXUDOQLP L PDQMH UD]YLMHQLP SRGUXpMLF
YHOLNH XGDOMHQRVW kod &iptvineSHRPHHNIMULL MQLKENR]LOD X
konvencionalnimY R] L O Iste & grépreka za kupce6:27 DQDOL]D MH DODW ]D
planiranje koji koriste pojedinci, tvrtke i organizacije kako bi identificirali i procijenili svoje

SUHGQRVWL VODERVWL SULOLNH L SULMHWQMH YH]DQ'
sittaFLMX 6YDND NRPSRQHQWD 6:27 DQDOL]H SUXab XYL
LQIRUPLUDQLK RGOXND L UD])%5RPRMX GHILD NMRY 1L WILKE O MWRDD W

QDYHVWL VQDJH VODERVWL PRJIJXUQRVWL L SULMHWQMH

Tablica3. 8VSRUHGED VQDJH VODERVWL SULMHWQMH L PF

Snaga: Slabosti:

(N R O Buphhiatljivii HOHNWULPpQD Y
QXOWH HPLVLMH L] LVSXAaj
]JDIJDYyHQMH JUDND L HPLVLMH
NOMXpQR ]D UMHEADYDQMH
promjena.

Zabrinutost zbog dometR JUDQLPpHQL G
XVSRUHGEL V EHQJLQVNLP Y
potencijalne kupce, iako se toRREROMAaD Y [
tehnologijom baterija.

Nedovoljan broj stanica za punjenje u neki
UHJLMDPD PR&H RWHAaDWL
udaljenosti, iako je to fokus razvoja.

Imaju niske operativie W U Red NIRPYD M X

WURANRYH JRULYD uspdre@hl &
konvencionalnimvozilima zbog manje pokretni
GLMHORYD L HQHUJHWVNL Xp

9HUL SRpPHWMHOWNWENRYD YR
YLAX SRpHWQX QD E D ¥iQaxalnil
Brz napredak u tehnologiji baterija, infrastrukt| vozila, iako se taj jaz smanjuje.
SXQMHQMD L VRIWYHUX SRNU
GXOMLK GRPHWD EUAHJ S

performansi. . o _
Vrijeme punjenja MH G X J DZo NoRnjerfie se
SREROMAaDYD DOL MH MRa

EHQ]JLQVNRJ YR]LOD &aWR PR
'UaB®WajuSRWLFDMH NDR &aWR | korisnike.
popusti i smanjene naknade za registraciju

SURPLFDQMH XVYDMDQMD HO

ORJXUQRVWL Prijetnje:

7THNXUOL QDSUHGIDMNL XE WMIKQRN 1IHGRVWDFL X LQIUDVWUX

SRIJRQLPD L LQIUDVWUXNWXI|
SREROM&DYDWL SHUIRUPDQV

.DNR VH SURL]JYRGQMD EDWH
WURANRYL VPDQMLYDOL HO
SULVWXSDpQLMD &8VWR. Ki M DI\

LQIUDVWUXNWXUH ]D SXQMH(
RJUDQLpLWL XVYDMDQMH HO

(NRQRPVNL pLPEHQLFL JRVS
XWMHFDWL QD VSUHPQRVW
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WHKQRORJLMX SRWHQFLMD
HOHNWULpPQLK YR]LOD

(OHNWULpPpQD Y R Iza GrBarte sredin® @l
su kratka putovanjaistatflUHQL SURPHY\

Natjecanje u dmetu: vozila s vodikovim gorim
UHOLMDPD L GUXJH DOW HebhiG®
Mogu SRVOXaLWL NDR GLVWUL GXJRURPQR QDWMHFDWL V H(
SRPDaXiuL XUDYQRWHALWL H{
integraciju obnovljive energije.
Regulatorne promjene: Promjene u vladin
politikama ili propisima mogle bi utjecati n
SULYODpPQRVW SRWLFDMD ]D

Izvor: Izradio student

9DAQR MH QDS R&HINOMRL LGPRVMOGRWWLPQLK YjR]LOD EU!

D pLPEHQLFL XuBeYjevijab QeRonlviemen8 X GXiQRVW HOHNWULpQLY
VH REHUDYDMXiURP YRYyHQD JOREDOQLP SRPDNRP SUHPD

L VYH YHIRMRADIPWMHR/ \HULSI®DWD ]D RNROLA
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=$./-8y8$.

8 RYRP GLSORPVNRP UDGX QXaQR MH QDJODVLWL GD HO
NOMXpQR]DMWHFRIGIMIHD]IRYH V NRMLPD VH VXRpDYDPR X VX
WHPHOM RGUALYH EXGXUQRVWL QDaH SODQHWH 1MLKRYL
NUHOUHPR QLMH VDPR WHKQROR&ANL QDSUHGDN YHO L GU
svakodnevicuJRVSRGDUVWYR L RNROLa QD QDpPLQ NRML MH RG
su vozila s nultom emisijomNRMD VPDQMXMX HPLVLMX VWDNOHQLpPN
SRNUHWDpND VQDJD ]|D LVWUDALYDQMH UD]YRM L SULPMF
SREROM&A&DQMH NYDOLWHWH JUDND X XUEDQLP VUHGLQDF
JUDGRYD X NRMLPD JUDYDQL PRJX AaEQNMWULERBD VWARJDE D
LVWUDALYDQMH X SRGUXpMLPD EDWHULMYV NIk piiiefj@ RORJL|
aWR GRYRGL GR LQRYDFLMD NRMH QH VDPR GD PLMHQMD
]ODQMD L PRDAQRRMMW IQDJODVLWL VRFLMDOQH LkaibNRQRPV
a W Rtvédrxje novih radnh mjesta, potanjegospodarségrasa, GRSULQRY UD]JYRMX C
i razvoj infrastrukture.. UR] LPSOHPHQWD FL Mu¢zsrhaneind WRILL\GIOM K & WR H\ (
plinovasmanijuje se ovisnost o fosilnim gorivimaWH VH SRWLpH XSRUDED REQ
HQHUJLMH NDR VUHGVWYR SEXQWME&EMNDD HLQ A N WU ICHQALIKY Y R
]QDQVWYHQLND L GUXawyYD NOMXpQD MH ]D XVSMHK JOF
OHYyXQDURGQD NR&U&Lof Diftazdvanje \SWIKG JD VYLMHW VD plL3
RNROLAHP VQDAQLMRP HNRQRPLMRP WH(SRNW]DLORMD MNRR |
QLVX VDPR YRILOBIEXNGXNM QR VYW R b XY geQevhtljdox GorneQ RV W L
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