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KOHTPOJZIA AUMHOCTU (ONALUMUTETA) HA TEXHUYKOM NPETNEAY KO AYTOBYCA 3A
JABHU FPAACKU NPEBO3 Y JKN rCN"BEOrPAA"

CONTROL OF SMOKE(OPACITY) ON THE TECHNICAL INSPECTION FOR THE BUS IN PUBLIC
TRANSPORTATION IN PTC'BELGRADE"

Pesume: CucTem jaBHOT rpajcKor NpeBo3a NPeacTaB/ba jefHy 04, Haj3HauajHMjuX GYHKLMja cBaKor rpaga. AyTobycku
noZcucTem NpeBo3a HajBULLE je NpUcyTaH Yy nopehery ca ApyrMm noacucTeMMMa, LWTO 33 NOCAESMLY MMaA eKONOLWKO
HapaylaBatbe KMBOTHE cpeauHe. JeaHa o4 06aBe3HMX KOHTPO/IA HAa TEXHUYKOM Mperieay jecTe U nposepa AUMHOCTH
M3YBHMX racoBa BO3MW/a, WITO NpeAcaB/ba 3Ha4yajaH MHAMKATOP pPerynapHoOCTU paga MOroHCKOr MoTopa M cuctema 3a
ybpusrasarbe ropusa. YTephusarbe AMMHOCTM KOg ayTobyca M3HaA [03BO/bEHWMX rPaHMLA je BakaH KOpaK 3a
cnpeyaBatbe gasber paja TMX BO3WAA Y PeAOBHOj EKCNAOATaUMjM M Npesy3vimakby TEXHUUKMX Mepa pagu OTKAakbarba
Y3pOKa HacTaHKa 1 goBoherba TEXHUYKOT CTakba BO3KUAa Y NponMcaHe OKBUpe.

K/byuHe peun: AMMHOCT, TEXHUYKM npernea, ayTobyc

Abstract: The public transport system is one of the most important functions of every city. The bus subsystem of
transport is most present in comparison with other subsystems, which results in environmental damage to the
environment. One of the compulsory control of the technical inspection is the verification of smoke exhaust gases of
vehicles, which is significant indicator of the regularity of the drive motor and fuel injection systems. Determination of
smoke on the bus, above the allowed limits is an important step to prevent further operation of such vehicles in regular
operation and taking technical measures to eliminate the causes of and bringing the technical condition of vehicles in
the prescribed limits.

Keywords: smoke, technical inspection, bus

1. yBOA

AyTOobYyCK KOju ce KopucTe 33 jaBHM MpPEeBO3 MyTHWKA CBAaKMX LIECT mMeceuu nposaase 06aBe3HU TEXHUYKU
nperneg, Yame ce NpoBepaBa HMXOBA TEXHUYKA MCMpPaBHOCT. [lopes NposBepe BUTAa/HMX CUCTEMA KAo LITO
Cy CUCTEM 3a KOYeH€e, YNpaB/bakbe, CBETNI0CHA CUTHaAU3aumja ob6aBesHa je U KOHTPOIa AMMHOCTU U34YBHUX
racosa. OBa KOHTPO/ia je nocebHO 3HayajHa ca acnekTa odyBarba M yHanpehera KBa/suTeTa Basgyxa Y
rpagosmma. CUCTEM jaBHOI TpaHCNOpPTa NyTHUKA y beorpagy nma ykynHo 1223 BO3HMX jegMHMUA, 04 4vera
ayTobycKkm noacucrtem yyectsyje ca 999 Bo3una y paay (oko 81% oz ykynHor 6poja Bo3unia). PecnekTMBHO
MocMaTpaHo, of YKynHor 6poja ayTobyca Koju ce CBaKOAHEBHO Hanase y ekcnnoatauuju, 609 ayTobyca
npunaga JKM IFCN “Beorpaa” v 390 ayTobyca yapy»KerMma nNpuBaTHUX NpeBo3HMKa. [1] Bosuna ca ausen
MOroOHOM Yy Koje cnafa M BehuHa ayTobyca jaBHOr rpafcKor TpaHCMopTa NyTHUKA Cy jedaH oA, y3pokKa
ypbaHor 3arahera n emucunje U3fyBHUX racosa y rpagosmma.

[NaBHWU WTETHM CACTOjuM eMucHje JaHallHbKUX MOTOPA KOjU KOPUCTE KOHBEHLMOHANHO ropmeo (gusen) cy:
yribeH moHoKeug, (CO), a3oTHM okenaun (NOx), yriboBogoHuum (CxHy), mukpo yectnue (PMio), aum Kao m
emucunja yribeH guokemnpa (CO2). Monasehu of uukbeHMLe fa camo ayTobycu CTpaTelKor rpasackor
onepaTtepa CM ,,beorpaa” 3a peanunsaumjy naaHMpaHor roguilkser TPaHCNOPTHOr paaa, yTpowwu oko 31,99
MWIMOHa /IMTapa eBpO-AM3eN ropvMBa HaBOAM HA 3aK/byyaK Aa ce edeKkTU cmatberba aeposaraherba y
Beorpagy mory 3HauyajHO MOCTUhM eHepreTCKUM U TEXHWUYKO-TEXHO/IOWKMUM YrpaB/batbeM Yy ayTobycKum
MOACMCTEMOM jaBHOT FpajcKor npesosa. [1]

CTpyKTypa ayTobyckor Bo3Hor napka ICl "beorpag' npema TMny moTopa Koju ce KOpUCTU y nocnegtux net
rogMHa UMana je cTanHy TeHAeHumjy nobosblarba M yHanpehewa. CTpykTypa aytobyca y pagy npema
TMNOBMMA MOFOHCKUX arperaTa ca CTaHOBULLTA eMUCHKje LITETEHUX racoBa Tj. Eypo Hopmu nNpeacaTB/beHo je
Ha HapegHoj canum 1. [2]
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Struktura autobusa u radu prema Euro normama
15/12/2016

WMEuwo2 mWEwo2 mwmEuwo4 mEuroS5 mEuroio

1%

Cnuka 1 Cmpykmypa aymobyca y pady npema Eypo Hopmama 15/12/2016

YKynHo 62% ayTobycKor BO3HOI MapKa KOjW je aHra*koBaH y paZy UMa eKOOLWKM NPUXBAT/bMBE MOTOPE Ca
Hopmama: EYPO 4, EYPO 5/EEV, EYPO 6 wto aaje 3HavajaH OOMPUHOC CMarbery €MUCHje LITETEHUX
racosa. BaxHo je HanomeHyTM aa 46% ayTobycKor BO3HOI MapKa Koju je y pady YnmHe ayTobycu cTapocTu
ucnog, 3 roguHe, WITO Nopes CMakbetba eMuUcuje LITETEHUX racoBa NO3UTUBHO CE OAPAXKaBa U Ha HUXKMN HUBO
emuToBaHe OyKe, cmakbera NOTPOLWHE ropuMBa W nosehary KBanuTeTa npeBosHe ycayre. Ha cnvkama
6p.2,3,4 npeacaTB/beHN Cy Haj3acTyn/beHUjU TUNoBM ayTobyca y NCMN"beorpag'”.

P~

Cruka 4. MAN SG 313 (Euro 3)

Cnuka 2. Solaris Urbino 18 (Euro 5) Cnuka 3. IK-218N (Euro 4)

2. EBOJZIYUMIA NPOMUCA Y NOrneay EMMUCHIE LUTETHUX TACOBA KO, AYTOBYCA

AyTOb6YCH 3a rpafCcKu NPeBo3 ca Koju MMajy An3eN NOroHCKE MOTOpe Cy TOKOM nocnearbux 25 rogmHa
[OXMBENN 3HATHA YHanpehera HapouuMTo y eKONOLWKOM norneay. MNpBa perynatuea 3a TepeTHa Bo3uaa u
aytobyce y EY je ysegeHa [lupexktnsom 88/77/EEC 1 HaKOH tbe Cy AOHETM BpojHM amaHaMaHW. Ucnog, cy
HabpojaHW HEKW HajBa*KHMjU NPOMMUCK KOA TEPETHUX BO3MANA M ayTobyca: [2]

e Eypo 1 cTaHpapa, je ysegeH 1992, roamHe, a 3atmm je yseaeH Eypo 2 ctaHgapg 1996. roanHe. Osu
CTaHAAPAM Cy Ce OLHOCUAN U Ha TepeTHa BO3W/IA M Ha ayTobyce, MaZa je cTaHAApA 3a rpajacke ayTobyce
610 HeobaBe3aH.

* ¥ 1999. roauHu, EY je yceojuna Ampektusy 1999/96/EC koja ysoam Eypo 3 craHaapa, (2000. roamHe), a
Takohe v Eypo 4/5 ctaHaapae (2005/2008. roanHe).

e [Inpektnea 2005/55/EC, npuxsaheHa og cTpaHe EY NapnamenTa y 2005. roamHu, yBoam 3axtese 3a
"OBD" anjarHocTuKy. Takohe cy ycBojeHe 1 rpaHuLe emucuje 3a Eypod u Eypo 5 ctaHgapae, Koje cy
ny6ankosaHe y Aunpextusu 1999/96/EC.
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e Y neuembpy 2007. roguHe, Komucuja EY je objasuna nponuce 3a Eypo 6 ctaHgapa 3a emucujy,
COM(2007)851. HoBe rpaHuLe 3a emUCH]y Koje cy ynopeamse ca cTaHgapaom US (EPA 2010 ) u ctynune cy
Ha cHary 2013. roauHe.

Tabena 1. EYPO Hopme emucuje 3azahera [ g-KWh1], ESC TEST Dir. 1999/96/EC i 595/2009/EC ) [3]

Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 EEV Euro 6
nonyTaHT [1993] [1996] [2000] [2005] [2009] [2010] [2013]
co 4,5 3 2,1 1,5 1,5 1,5 1,5
NHCH 1,1 0,95 0,66 0,46 0,46 0,25 0,13
NOx 8 7,2 5 3,5 2 2 0,4
PM1o 0,36 0,14 0,1 0,02 0,02 0,02 0,01
avm [m1] 0,8 0,5 0,5 0,15 -

Oa peuembpa 2010. roguHe y 3em/bama EY npumerbyje ce Aupektnsa EC/33/2009 koja ce ogHocu Ha
NPOMOBUCatbe EHEePreTCKUX ePUKACHUX U EKOJIOWKM YNCTUX BO3WIA Y APYMCKOM TPAHCMOPTY , Koja ce
KOPWUCTE Yy jaBHOM CeKTepy Kao LTO Cy ayTobycu 3a jaBHM MpPeBO3, KOMyHasiHa BO3uAa UTA. [MpeKkTusa
neduHUWEe cTpaTernjy cmakberba eMucuje yribeH amokcuga 3a 20% po 2020. roanHe y nopehemwy ca
6asHom 1990. loamMHom. 3HauyajHO je McTahu [Oa AMPEKTMBA peryivlle M eKosIoWKe W eHepreTcke
KpuTepujyme npuavkom HabasKke HOBUX BO3WA, Koju he BUTK cacTaBHM Aeo TeHAepcKe npoueaype. OBom
OVMPEKTMBOM AedUHULLIE Ce U LEeHa eMUCUje M3pakeHa y espuma no Kunorpamy [ €kg?!l wam rpamy
emucuje [ €-g] 3a ceaku npoaykt: (CO2) 0,03-0,04 €-kg? , (NOx) 0,0044 €-g*, (CxHy) 0,001 €-g , (PM1o)
0,087 €g*.

3. AHA/U3A AUMHOCTU "K" ®AKTOPA KO/, AYTOBYCA

AyTobYyCK KOju Cce KOpMCTe 3a jaBHM MPEeBO3 MYTHMKA CBAKMX LUECT Meceun nposiase 06aBe3HM TEXHUYKM
npernea, Yume ce NPoBepaBa HUX0BA TEXHWYKA UCNPABHOCT. JegHa o4, NpoBepa jecte KOHTPoa AMMHOCTU
M34yBHMX racosa. AHaNM30M AMMHOCTU M34YBHMX racoBa MOXe Ce NPOBEPUTM TEXHUYKO CTarbe BO3MaA.
UamepeHe BpegHocT k' daKTopa Koje npenase 403BO/bEHE BPEAHOCTU CY jeaaH 04, CUIYPHMX 3HAKOBa He
MCMPaBHOCTM CUCTEMA 33 YOpUM3raBarbe Uv NOropLwaHor cTakba MoTopa .

Mepere AMMHOCTM KOZA AM3en MOTopa CaApXWM Hajmarbe 3 uuKknyca ybpsama (y 3aBucHoCTM op,
npoussohaua mepHor ypehaja noTpebHo je cneanTH ynyTcTBa Koja Aaje KopuwTeHn mepHu ypehaj) Koja ce
ob6aBsbajy Ha cnepgehn HaumH:

e MoTop ce 3arpeje Ha pagHy TemnepaTypy (80°C +5°C — yKOAMKO Huje apyraunje aeduHMcaHo o,
CTpaHe npousBohaya) n ocTaBUTM ce Aa pagu Ha pexumy npasHor xoga (MMHUManHu 6poj obpTaja).

e [lepana "raca" (akuenepaTopa) NpUTUCHe ce A0 Kpaja. OBaj NON0OXKaj 3a4pXKaTU AOK Ce He NoCTUrHe

MaKCMMaHHKM Bpoj obpTaja moTopa. HakoH Tora nepana ce ocnoboam v cayeka ga moTop aohe y
MWHMManaH 6poj obpTaja U mupaH pag. Mpu ToMe ce Ha UHCTPYMEHTY OYMTa MaKCMMaiHa BpeaHOCT
ANMHOCTH, KOjy UHCTPYMEHT BeNeKun y CBOjy Memopujy.
OBaj nocTynak ce MOHaB/ba CBE [OK Ce He 3aBplUM mpoueaypa Kojy 3axTeBa (AWKTMPA) KOpULITEHM
MepHU ypehaj. HakoH 3aBpLUeHOr mepera M3padyHaBa ce cpeftba BPeaHOCT M ynopean pesynTar ca
3aKOHCKM NponucaHMm BpegHocTUMa pgumHoctu (N) pgusen moTopa oarosapajyhe Kateropuje.
KoeduunjeHT ancopnuymje cBETNIOCTU Ce pavyHa Npema jegHauynHu:

1 N
k= -7 Ioge (1 -IT.O) (1)
roe je:

L — fyX1Ha gMmHor cTyba y aumomeTpy [m]
MpuHuMn paga ypehaja 3a mepere AMMHOCTU NPeAcTaB/beH je Ha cavum 5. [4]
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Cnuka 5. LLlema ypehaja 3a kKoHmMposay dumHocmu Koo dusesan momopa

M3ayBHW racoBM HaAKOH NpoJsiacka Kpos coHay (1) n duntepa 3a opBajarbe KOHAEH3a (2) ynase y mepHy
Komopy (3). Kpo3 mepHy KOMoOpy ce nNpocTupe CBET/IOCT Koja Aonasu of cujanuue (4). Y 3aBUCHOCTU of
WHTEH3UTETA 3aLpHetba U34YBHUX racOBa, 3aBUCU U MHTEH3UTET CBETNOCTU Koju gocne ao ¢oto henwnje (5).
LLTo je BEhU MHTEH3UTET 3aupHerba U34YBHUX racoBa To he MHTEH3UTET CBETNIOCTU gocnene Ha doTohennjy
6UTU Matbu 1 06pHYTO. OuYnTaBarbe BENIMUMHE 3aLpHEHa U3AYBHMX racoBa BPLUM ce Ha MepHOM ypehajy
(6). YmcT Bayayx ce AoBOAM Y fle0 anapaType rae ce Haiasu cujanvua u dotohenuja, ca Un/bem aa Ux xnagm
W CnpeyYaBa HUXOBO MP/bakbe .

TexHuukn ueHtap FCMN'"Beorpaa' raoe ce BplM TeXHUMUKM npernes aytobyca onpemsbeH je ypehajem 3a
mepere anmHocTn "Dimometar LA-100" (cnmka 6). OcHOoBHe KapaKTepucTuKe oBor ypehaja npeacats/beHe
cy y Tabenm 2.

Tabena 2 Kapakmepucmuke ""Dimometar LA-100"

Hanajarbe 220+20V

MNMoTpowrsa 50w

TemenpatypHu

oncer paga 5-45C°

Oucnnej andpaHymepuykn 2x30

LUtamnau MaTpuyHu, 20 3HaKoBa

ManupHa Tpaka CTaHZapaHe wupuHe 58 mm
0-100% ca o6pavyHaTUM

Oncer mepeka K.a.c (m?)

Yyectanoct mepera 50Hz

Cnuka 6 "Dimometar LA-100"

Ypehaj "Dimometar LA-100", BpwK eneKTPOHCKy obpaay nopaTtaka. Pesyntatm ce mory npeacatsBuTu
nomohy amjarpama v oA4LITamMnaTh ca ayTOMaTCKMM 3anMcom AaTyma M BpemeHa. Mpumep jeAHOr Takeor
3anuca nNpeacaTB/bEHO je Ha camum 7.
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Cnuka 7 "lMpumepu o4umaHux epedHocmu OUMHOCMU ca
ypehaja LA-100"

Y HapegHoj Tabenn gatu cy pesyatatv meperba AMMHOCTM Kog Hekux aytobyca JKMN FCM" Beorpag'” Koje je
paheHo y oKkTobpy 2016.roamHe. . [5]

Tabena 6p.3 N3mepeHe spedHocmu oumHocmu "K' aymobyca I'Cl1 beozpad

Tun aytobyca FopuHa Motop | CHara Aatym NpeheHa Makc. U3mepeHa

(rapakHu 6poj) npouss. [kW] mepemra Kunomertp. BpepHoCT BpegHoCT
[km] k" [m™] k" [m™]

Conecto (155) 2003 Euro 3 197 1.10.2016 1180 000 0,8 0,048
MAN SL 283 2003 Euro 3 210 3.10.2016 605311 0,8 0,096
(783)
MAN SG 313 2003 Euro 3 231 5.10.2016 743 803 0,8 0,887
(1310)
MAN SG 313 2003 Euro 3 231 7.10.2016 704 981 0,8 0,655
(1334)
IK-218N (1346) 2008 Euro 4 235 7.10.2016 618003 0,5 0,555
1K-218 (1369) 2012 Euro 4 235 7.10.2016 453755 0,5 0,441
1K-218 M (391) 2013 EEV 235 10.10.2016 420395 0,15 0,045
MAN SG 313 2003 Euro 3 231 10.10.2016 703 103 0,8 0,611
(1314)

1K-218 (1370) 2012 Euro 4 235 10.10.2016 443621 0,5 0,399
1K-218 (1378) 2012 Euro 4 235 10.10.2016 463715 0,5 0,409
MAN SG 313 2003 Euro 3 231 10.10.2016 755911 0,8 0,899
(1319)

M3 Tabene ce moxe 3aK/byduTn Aa Tpu ayTtobyca ( r.6 1310, r.6 1319 u r.6 1346) umajy npekopadyeHy
BpPeAHOCT AnmHoCTU. Mpema npasuaHuKky FCMN Beorpaa, oBa Bo3una ce ynyhyjy Ha AnjarHOCTUYKKM Npernes
Kako 6K ce KOHCTaToBao passor. HenocpeaHMM yBMAOM KOHCTAaTOBAHO je Aa pasnor npekopayeHe
AMMHOCTU je 3anp/baH GUATep BasAyxa, LWTO Ce OApaKaBa HAa Makby KOJIMUYMHY Basdyxa Koja ce A0BOAM Y
unamHape npe ybpusrasarba ropmsa. OBo je Hajuewhwu pasnor nosehara AMMHOCTM Koga aytobyca ICI
Beorpaa, 063npom faa ce TepMuHM 06aBe3HMX TEXHUUYKMX Mperneaa aytobyca (cBakMx 6 meceum) 4ecTo He
MoK/aanajy ca TepMMHMMA PeaoBHUX CEPBUCA, Kag ce Mmerbajy duntepu. MNMocebHo "pusnuny' rpyny Ha Kojy
Tpeba 06paTUTM Naxkby cy ayTobycu Koju umajy Eypo 2 n Eypo 3 moTope HMBaA emucuje, 063npom aa je
pey o ayTobycMma cTapum npeKko 14 rogmMHa u ocTBapeHMM KuaomeTparkama npeko 700.000 kunomeTapa,
BepoBaTHOha nojaBa HEMCMNPABHOCTM CMCTEMA 3a ybpu3raBarbe M UCTPOLLEHOCT pecypca camor moTopa je
BesnKa. Koa HoBujux ayTobyca ca motopuma (Eypo 5, EEV, Eypo 6) BpegHocTh "K" ¢aKTopa cy uM3y3eTHO
HWUCKE M YecTo ce He Mory peructposaTu ypehajem "Dimometar LA-100".
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4. MEPE 3A CMAHEHE EMUCUIE LUTETHUX U3AYBHUX TACOBA KO/, AYTOBYCA

JKN TCN "Beorpaa' Kao ApywTBeHO OAroBOpHO npeaysehe y CBOjUM pPa3BOjHUM NAaHOBMMA MOCEOHY
naxry nocsehyje cTpaTernju ysoherba €KONOWKM YUCTUX BO3WMAA 33 jaBHM rpaacku npeso3. Kag je y
nuTarby ayTobyckn nogcuctem uwsb je aa ce Beh y 2018.roguHu m3baue M3 eKkcnaoatauuje CBu AM3en
ayTobycu Koju umajy Eypo 2 ctaHaaps emucuje, Koju he 6uTM 3amemeHu ayTtobycuma ca Eypo 6
CTaHZapaoM uYume he ce CTPYKTypa BO3HOM MapKa jow 3HayajHWje yHanpegutn a TMME U EKOJIOLKe
nepdomaHce BO3HOT NApPKa Yy LeNnHU.

Op 1. Centembpa 2016.roguHu  JKM TCMN “'Beorpas’”, uma y pefoBHOj eKkcnsioaTtauuju 5 cono (12m)
ayTobyca Ha YMCTO eNneKkTpuuyHM noroH (npoussohau "Higer") Ha HoBOj rpaackoj AanHmjmM "EKO 1" (Bykos
CNoMeHuK-bensun) WTo npeacate/ba NPBM KOPaK Yy AYropoyHoj cTpaTervju Kopuwherba aytobyca ca

eNeKTPpMYHMM noroHom. OBa BO3M/a MMajy CTasHU TPeHA pa3Boja U yHanpehera WTO UX YMHW CBE BULLE
KOHKYPEHTHUM y nopehemy ca Apyrum KoHuentuma (gusen, KNI, xubpuam).

Cnuka 8. Tpaca Hose nuHuje EKO1 Cnuka 9. E-6yc HIGER KLQ6125GEV3

YBohere ayTobyca Ha YMCTO €NEeKTPUYHM MOrOH Y peaoBHY eKcnaoaTtauujy Ha anHunju EKO 1 y Beorpaay,
BEOMa je MHTepEeCaHTHO 3a aHanu3y eKoNoWKux epekata Yy nopehery ca ayTobycrma Koju umajy apyre
noroHcke cucteme (amsen, KM, xubpugu...) npe ceera y nornedy emucuje wteTHux racosa: CO, NOx, CxHy,
PM, emucuje yrbeH anokenaa CO2, HMBoa emuToBaHe ByKe. AyTobycK Ha YNCTO eNEKTPUYHU MOTOH UMajy
3HauajHe npeaHOCTM Yy ogHOCcy Ha ayTtobyce Koju KopucTe ¢ocunHa ropusa (amsen, KM, AMr...) u 1o
onpasaasa cse Behy tbMXOBY NMPUMEHY Y CUCTEMY jaBHOT FPaZCKOr NpeBo3a MHOMMX rPagoBa. 3a pPasinKy
of, aytobyca ca avsen uam noroHom Ha KM, ayTobycn Ha YMCTO eNeKTPUYHM NOTrOH TOKOM paja Hemajy
eMUCHjy LITETEHMX FacoBa LITO MX YMHM EKOJIOWKWM HAjnoZobHUjMM 3a paf Ha npe cBera LEeHTPasHUM
rPafCKMM NMHMjama u caobpahaHuuama ca Hajsehum ppekdeHunjama Bo3naa, YNMe ce Ha Hajbosbm HaumH
[OMPUHOCKU CMakbetby YTULLAja eMUCUHje WTeTEeHUX U3ayBHUX racosa. EdpekTe "Hynte emucuje' Kopuwherba
ayTobyca Ha eneKkTpuyHM NoroH ynopeauhemo ca aytobycMma Ha Au3en noroH. Ha ocHOBy gocafalutser
paga E.aytobyca Ha nvHMju EKO 1, morKemo ycBOjUTM [a je HMXOBa MPOCeYHa NOTPOLWHA eNeKTPUYHE
eHepruje usamehy 1.0-1.1 kWh/km. Kaga 6u Ha anHuju EKO 1 pagunu aytobycu ca An3en noroHom Hnxosa
noTpoua Ausen ropusa 6u 6mna oko 44 /100 km. AKo ycBojumo Aa je nmpocedyHa roamiurba npehera
KunomeTpaxka aytobyca 80.000 km, emucuja WwTeTeHUx racosa Ausen aytobyca ca pasanymTUm TUNOBMMA
NMOroHCKUX moTopa npema EYPO Hopmama je npeacTas/beHa y Tabenn 6p.4 [6]

Tabena 4. EMucuja wmemeHux u30ysHuUXx 2acosa 00 aymobyca ca du3es no2o0HOM

E.6yc Dusen 6yc Ausen 6yc Dusen 6yc Ausen 6yc
(Euro 3) (Euro 4) (Euro5/EEV) (Euro 6)
[kg/rognnu] [kg/rognHu] [kg/ropanHu] [kg/ roanHu] [kg/ rognHu]
MonytaHT
co
(yr/beH moHoKcuA) 0 274.6 196.1 196.1 196.1
CxHy
(yr/eo BogoHMUM) 0 86.3 60.1 32.4 17.0
NOy
(a30THM oKkcnagm) 0 653.9 457.7 261.5 52.3
PM 10
(MUKpO yecTuue) 0 13.1 2.6 2.6 1.3
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BpeaHOCTM emucKja LWITETEHWX racoBa NpuKasaHux y Tabenun ogHoce ce camo 3a jegaH aytobyc. AKo 3Hamo
Ja cy nojeauMHe geoHuue Tpace AuHuje EKO 1 ( BpaHKoBa ynuua ) jegHe opg, HajonTpeheHujux ca
ayTobycMma 3a jaBHM NpeBo3 rae YacoBHe ¢pekdeHumje AocTUKY 1 6poj oa npeko 100 aytobyca Ha vac,
moryhe je M3KasaTu YKyMHy emMucujy wTeTeHux racosa (Tabena 6p.5) Kojy npoayKyjy aytobycu Ha
roguiiHem HUBOY Ha TOj AEOHULN.

Tabena 5. Noduwra emucuja wimemeHux u30ysHUX 2acoea 00 aymobyca ca du3ses no2oHoOM y bpaHKo8oj yauyu
(2015.200uHa)

|UIica/BuIevar Linije Deonica

|Brankova 15,16,60,65,67,68,71,72,75,77, 84,95,704,706,707 " od Brankovog mosta do Zelenog venca"
CO (Kg) 3.001
CxHy (Kg) 928
NOX (Kg) 5.695
PM10 (Kg) 67
Ukupno ( Kg) 9.691
€02 ( tona) 1.263

4.1. Emwucuja yrmweH guokeuaa CO:

leHepasHO NOCMATPaHO YI/beH AMOKCUA HacTaje NPUAMKOM CBAKe peaKkuuje caropesarba y npupoaun. Kog
Bo3uaa ca motopuma CYC Taj mpouec je npucyTaH TOKOM YMTaBOr BpeMeHa paja BO3W/A, Tj caropeBakba
docunHor ropmsa y moTopy. Takohe npuavkom npepage cupose HadTe y paduHepujama M NPUIMKOM
TpaHcnopTa GpOCKMAHOT TOpMBa 10 KOPUCHMKaA ocnoboau ce ogpeheHa KoNMUMHA YI/beH ANOKeuaa. AHamsa
Koja obyxBaTa CBe OBe acneKkTe no3HaTa je y antepaTypu Kao "Well to Wheel'" ( og nssopa go Touka).

AHanusa emucuje yribeH guokenga "Well to Wheel" (o4 u3Bopa 40 TouKa) je BaxKHa paau cariiefaBarba Ha
rno6anHom HMBOY M nopehera HMBOA emucHje Kojy eMUTYjy ayToByCK ca PasanYMTMM CUCTEMMMA NOroHa
yK/byuyjyhu 1 aytobyce Ha YMCTO enekTpuyHuM noroH. Ha canum 6p.10, npeacaTte/beH je TOK eNeKTpUYHe
eHepruje of, NPOU3BOAHE A0 Kpajter KOpUCHUKA (E-6yc).

I

Cnuka 6p.10 [Mpou3sodra, npeHoc, ducmpubyyuja u nyrere E-aymobyca

AKko 61 aHanusmnpanu emucunjy CO:2 "Well to Wheel" (og nssopa fo Touka) Ha npumepy Cpbuje, 04HOCHO
moryher macoBHujer Kopuwhera YUCTO eNeKTPUYHMX ayTobyca y cucTeMmma rpaackor npesosa nosiasmmo
OfL UMHbEHMLE [a je NMPOU3BOLHA ENEKTPUYHE EHEpruje y TepMOoeneKkTpaHama 3acTyn/beHa ca oko 70% nokK
OCTaTaK NPOM3BOAHE NOTUYE U3 XxugpoenektTpaHa 30%. Y Tabenu 6p.6 fata je NpPou3BOAHA NeKTPUYHE
eHepruje y Cpbuju 3a 2013. roauHy. [7]




KOHTPOJIA AUMHOCTU(ONALMTETA) HA TEXHWUYKOM MNPENEAY KO AYTOBYCA 3A JABHW TPAACKM NPEBO3

Tabena 6p.6 [pouzsodra enekmpuyHe eHepauje y Cpbuju y 2013.2

Xuapo
YKynHo
Tepmo enektpaHe (TE) enektpaHe (XE) (TE+XE)
TEHT Koctonay, YKynHo (TE)
MpousseaeHa
enekTp.eHepruja
[GWh] 20.232:103 | 6.472-103 26.704-103 10.729-103 37.433-103
MoTpebHa
KOZIMYMHA YI/ba
[t] 29152350 | 8606211 37758561

Kopuwherem jeaHaumnHa 3a n3pauyHasarbe emucuje CO», caropeBarbem yriba y TepMoeneKTpaHama
Mco2= Mt * Gc * 44/12 (2)

[obujamo pesyntarte Koju cy NpuKkasaHu y Tabenm 6p. 7
Tabena 6p.7 Emucuja CO2 Koja nromuye 00 Npou3sodre eqeKkmpuyHe eHepauje y Cpbuju 'y 2013.e, uzsop [7]

YKynHo
Tepmo enektpaHe (TE) YKynHo (TE) (TE+XE)
TEHT Koctonay,
[ keC/kg
Yyewhe yr/beHuKa ropusal 0.198 0.221
CO; emucuja [t] 21.16-106 6.97-106 28.13-106 28.13-106
CO; (ctaHa.em.dakop ) [g/kwh] 1046 1077 1053 751.5

063upom pa je yyewhe npou3BoAtbe €N1EKTPUYHE eHepruje M3 Tepmo enekTpaHa 70 %, peneBaHTHM
CTaHAapAHn emucuoHmn ¢aktop 3a CO:2 je 751.5 g/kWh. Ako ycBojumo A4a je npoceyHa NOTPOLWHa
ayTobyca Ha eNeKTPUYHM NOroH Ha anHuju EKO 1y Beorpagy 1.1 kWh/km, emucuja CO2 "Well to Wheel"
(o4 n3Bopa 40 TouKa) 61 n3Hocmna 826.6 g/km. [6]

Y UcTUM ycioBMMa paga Ha anHujn EKO aytobyc ca Ansen noroHom Koju uma notpouwmsy og 44 L/100 km,
nmao 6u emucujy COz "Well to Wheel" og 1393.1 g/km. /3 oBor npopayyHa ce MOXKe 3aK/byuyuTu Aa je
HnBo emucuje CO2 ("Well to Wheel") 3a oko 40% marbuM Kogf ayTobyca Ha YMCTO €NEeKTPUYHM MOTOH Y
nopehewy ca amsen ayrobycom. Huxu Hmso emucuje CO2 Kog aytobyca ca eNeKTpUYHMM MOrOHOM Ha
WwMpem nAaHy ApyWTBEHE 3ajegHULE NMO3UTUBHO yTUYE Ha CMakberbe edekaTta cTakneHe HawwTe, HacTaHKa
KMCeNUX KMLLIA Koje n3asmea npekomepHa emucuja CO2.

5. 3AK/bYYAK

KoHTOpna n3gyBHWX racoBa Ha TEXHWYKOM Mperneny reHepasHO NOCMATPaHO BaKaH je acnekT mnposepe
TEXHWYKOr CTarba CBMX BO3Ma a nocebHo aytobyca 3a jaBHW rpaacku npesos3. [0 CBOM WMHTEH3UTETY
eKkcnaoaTaumje aytobycu 3a rpagcky NpeBo3 NpeacTaB/bajy yTuuajHe 3arahusayve NocebHO y UEHTPasHUM
rpafckMm 3oHama. MpucyctBo aytobyca Ha yavuama rpagosBa ca NPEKOMEPHUM WMHTEH3UTETOM emucuje
ANMa U OCTasInX NONYTaHaTa je HeJonyCcTMBO M 06aBe3a NPEeBO3HMKA U APYIUX HAANEKHUX UHCTUTYUMja Aa
ce TakBa npakca cnpeyn. TexHUYKM npernes aytobyca je fob6ap HAaYMH KOHTPOIE U OTKPUBAHbA BO3M/A Koja
He UCnywaBajy nponucaHe rpaHuue. PefoBHO cepBUCUMparbe Ha CBMM CUCTEMA Ha BO3WY KOjU MMAjy
yT1Uaja Ha moryhHoOCT npekopayera rpaHnLa AMMHOCTY (Ko4 An3en MOTOpa) BaXKaH Cy Aeo NpeBeHuuje 1
CUTYpaH Ha4yMH Crnpe4vaBarba HacTaHKa nopemehaja. Mepe 3a yHanpehere BO3HOI Mapaka ca acnekTta
EeKONOLLKMX 3axTeBa noApasymeBajy NaaHCKy 0O6HOBY BO3HOr NapKa ca BO3WAMMA Koja ucnymasajy Eypo 5 u
Eypo 6 HOpMme OAHOCHO NOB/aYere U3 eKcnsoaTauuje Bo3nna ca Eypo 2 a y nepcnektmeun u ca Eypo 3
CTaHZapaomMm emucuje. [lyropoyHa cTpaternja nogpasymesa cse Behe Kopuwhere Bo3naa ca XMbpuaHUM
WN YNCTO enekTpuyHum noroHom. JKM F'CN "Beorpag'’ npeactas/ba Aobap Nnpymep npakce y permoHy Kaaa
je ucnyrwasarbe eKo/I0WKNX 3axTeBa BO3W/IA Y NUTambY.
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