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REZUMAT

Problematica

Incilzirea globali si situatia ecologica tot mai grava impun necesitatea gisirii unor solutii eficiente
pentru reducerea emisiilor din sectorul transporturilor, responsabil pentru aproximativ 14% din
emisiile de gaze cu efect de serd. Automobilele hibride (HEV si PHEV), care combind motorul cu
ardere internd si propulsia electricd, sunt considerate o etapa intermediara in tranzitia completa la

transportul electric, mai ales n conditiile unei infrastructuri slab dezvoltate de statii de incarcare.

Scopul
Determinarea beneficiilor ecologice ale automobilelor hibride si evaluarea capacitatii acestora de a
reduce emisiile de CO,, NOx, particule solide si compusi organici volatili pe parcursul intregului

ciclu de viata, inclusiv productia, exploatarea si reciclarea.

Metodologia

Cercetarea se bazeaza pe rezultatele a trei studii majore. In primul studiu a fost analizat consumul
real de energie si combustibil al unui hibrid plug-in Mercedes-Benz A 250¢ in diverse conditii de
drum si temperaturd. Al doilea studiu, utilizand metoda LCA (Life Cycle Assessment) si software-ul
GaB4i, a evaluat impactul asupra mediului al automobilelor hibride, electrice si conventionale, precum
si evolutia tehnologiilor pana in anul 2035. Al treilea studiu, aplicand programul GREET, a comparat
ciclurile de viatd complete ale automobilelor conventionale si hibride in regimuri de condus urban,

interurban si mixt.

Rezultatele

Automobilele hibride demonstreaza o reducere a emisiilor totale de CO, cu 20-40% comparativ cu
masinile conventionale, cel mai mare efect fiind observat in traficul urban si cu incércari regulate ale
bateriilor. Totusi, eficienta hibridei depinde de conditiile de temperaturd, lungimea céldtoriilor,

structura surselor de energie si degradarea bateriei.

Concluzii

Modelele hibride contribuie la reducerea amprentei de carbon si a poludrii locale, actiondnd ca un
»pod de tranzitie” cdtre mobilitatea ecologica. Implementarea pe scara larga a acestora necesita
dezvoltarea infrastructurii de incarcare, imbunatatirea tehnologiei bateriilor si ,.ecologizarea”
sectorului energetic. Datele obtinute pot servi drept bazd pentru luarea deciziilor de catre autoritati,

producatori auto si consumatori preocupati de reducerea impactului ecologic.



ABSTRACT

Problem Statement

Global warming and the worsening ecological situation necessitate the search for effective ways to
reduce emissions from the transport sector, which accounts for approximately 14% of greenhouse
gases. Hybrid vehicles (HEV and PHEV), combining an internal combustion engine and electric
drive, are seen as an intermediate step towards the full transition to electric transportation, especially

in regions with underdeveloped charging infrastructure.

Objective
To determine the extent of the environmental benefits of hybrid vehicles and evaluate their potential
to reduce CO2, NOXx, particulate matter, and volatile organic compound emissions throughout their

entire lifecycle, including production, operation, and disposal.

Methodology

The research is based on the findings of three major studies. The first analyzed the real-world energy
and fuel consumption of the Mercedes-Benz A 250e plug-in hybrid under various driving and
temperature conditions. The second employed Life Cycle Assessment (LCA) using the GaBi software
suite to assess the environmental impact of hybrid, electric, and traditional vehicles, while also
forecasting technological developments up to 2035. The third study used the GREET software to
compare the full life cycles of conventional and hybrid vehicles in urban, rural, and combined driving

modes.

Results

Hybrid vehicles demonstrate a reduction in total CO2 emissions by 20-40% compared to
conventional cars, with the most significant effect observed in urban traffic and under regular
charging conditions. However, the efficiency of hybrids depends on temperature conditions, trip

lengths, energy supply structure, and battery degradation.

Conclusions

Hybrid models help reduce the carbon footprint and local pollution, serving as a "transitional bridge”
to clean mobility. Their widespread adoption requires the development of charging infrastructure,
further improvement of battery technology, and the "greening™ of the energy sector. The obtained
data can serve as a basis for decision-making by authorities, automakers, and consumers striving to

mitigate environmental damage.



BBEJAEHHUE

B ycnoBusix yckopsromierocsi M3MEHEHHs KIMMaTa M HapacTalolero SKOJIOrHYecKOro
KpHU3HCa OJJHUM U3 Haubojee OCTPBIX BOIPOCOB COBPEMEHHOCTU OCTAETCSI CHUKEHHE HEraTHBHOTO
BJIIMSIHUS aBTOTPAHCIIOPTA HA OKpYyKarollyto cpeny. Ilo nanHbiM MexnpaBUTEIbCTBEHHONW IPYIIIIbI
HKCIEPTOB MO M3MEHEHHWIO KJIMMaTa, TPAHCIIOPTHBIM CEKTOp OTBEYAET 3a CYLIECTBEHHYIO OO
J100aNbHBIX BBIOPOCOB MAapPHHUKOBBIX Ia30B, YTO CTAaBUT IEPE] MHUPOBBIM COOOILECTBOM 3aJady
pa3paboTku  OoJjiee  HKOJIOTMYHBIX TPAHCIOPTHBIX cpeactB. Haubonee mnepcrneKTUBHBIM
HaNpaBJICHUEM B 3TOM KOHTEKCTE IPEICTABISAIOTCS THOPHIHBIE aBTOMOOWIIHN, OO0BEIUHSIOIINE
JIBUTaTE]b BHYTPEHHEI'O CTOpaHUs U 3JIEKTPUUYECKYI0 CHJIOBYIO ycTaHOBKY. OpHako peajbHas
3¢ (PeKTUBHOCTh TAaKUX PELICHUI B CHUKEHHM BHIOPOCOB BPEIHBIX BELIECTB M MAapPHUKOBBIX T'a30B
TpeOyeT TrIyOOKOro M KOMIUJIEKCHOTO HCCIEIOBaHUS C Y4YETOM pa3iMyYHbIX (PAKTOPOB — OT
KOHKPETHON KOHCTPYKLIUU aBTOMOOWUJISI U OCOOEHHOCTEH MPUMEHSAEMBIX aKKyMYJISTOPHBIX OaTtapeit
70 TEXHOJIOTUYECKOTO YpPOBHA HMH(PACTPYKTYpBI, CTEMEHH «YHUCTOTHI» OJHeprodasanca u
MOBCE/IHEBHBIX PEKUMOB IKCILTyaTallUH.

AKTYyaJlbHOCTh ~TE€MBI OOBSCHSETCS KaK TJ00albHBIM KOHTEKCTOM  (TIOBBIIICHUE
CPEIHETOI0BBIX TEMIIEPATYP, CTPEMIICHHE BEIYIIIMX SKOHOMUK MUpa CHU3UTh BEIOpoCckl CO2), Tak u
JIOKaJIbHBIMH YCIIOBHSIMH, B 4aCTHOCTH Ut PecrryOmmku Momngosa. 31ech mpobiema 3arpsisHeHus
BO3/lyXa TPAHCIIOPTOM TAaK)XE CTOUT OCTPO, YTO MOOYAMUIIO BIACTH MPHUHATH Pl 3aKOHOAATEIbHBIX
WHUIMATHB, HAIMpPaBJICHHBIX Ha CTUMYJIMPOBAaHHE HCIOJb30BaHHUS Ooliee  IKOJIOTUYHBIX
aBTomMoOmiIel. HecMoTpst Ha 3TO, OTCYTCTBHE Pa3BUTOM 3apsaHON HHPPACTPYKTYpPbl OTPaHHYNBACT
pacnpocTpaHeHue 3JeKTpoMoOused, a TUOpUIHbIE MOJEIM MOTYT BBICTYNaTh Haubosee
PEUIUCTUYHBIM pELIEHUEM JUIsl MepexogHoro sTama. HayuHas HoOBH3HA Hacrosimied paOoThI
3aKJIIOYAEeTCs B CUCTEMATHUECKOM PACCMOTPEHUHU pPAa3IMYHBIX THUIIOB TMOPHUIHBIX TEXHOJOTHH,
aHaJu3e IMOJIHOTO JKU3HEHHOIro LKA (OT JAOOBIYM ChIpbs JI0 YTHJIM3ALMU) U y4E€Te€ IUHAMHKH
Pa3BUTUSI AaKKYMYJATOPHBIX cucTeM. [IpakTudeckas 3HAYUMOCTb COCTOUT B (HOPMYJIHPOBAHHUU
peKOMEHAALUN JUIsl TOCYJapCTBEHHBIX OPraHOB, MPOU3BOAMUTENEH U MOTpeOUTENeH OTHOCUTEIBHO
BO3MOXHBIX ITyT€H COKpaleHNus BEIOPOCOB B TPAHCIIOPTHOM CEKTOPE.

B wuccnenoBaHuu MPUMEHSIOTCS TaKUEe METO/bI, KaK aHalu3 jku3HeHHoro nukia (LCA),
aHAJIN3 YIJIEPOJHOIO CJela, aHAJIU3 DHEPronoTpedSieHUs U OLIEHKAa BBIOPOCOB 3arpsi3HAIOIINX
BeniecTB. Kpome Toro, othenbHOE€ BHHMMAHHE YAENSETCS OLEHKE YCTOMYMBOCTH OaTapedl Ha
pasNIMYHBIX JTamax MX OJKCIUTyaTallid, a TaKXe MOHUTOPHHIY COOTBETCTBHS HAIlMOHAJIbHON
CTpaTeruM dKoJorndeckoil 6ezonacHoctu PecryOnuku MosjioBa B 4acTU pa3BUTHUS SKOJIOTHMUYECKH
YUCTOTO TPAHCIIOPTA.

Pabora cTpykTypupoBaHa cielyrommM 00pazoMm.



e B mepBom pasjneiie (O030p jauTepaTypbl) paccMaTpuBaeTCs TIOOATBHBIA KOHTEKCT
pPa3BUTHA FI/I6pI/II[HI>IX TGXHOHOFHﬁ, MMPUBOAATCA OCHOBHLIC 3aKOHOAATCJIIBHBIC WHUIHWATHUBBI U
AHATM3UPYIOTCS TUIBI THOPHIHBIX aBTOMOOWJICH, BKIOYas OCOOCHHOCTH TMPUMEHSIEMBIX
aKKyMYJISITOpPHBIX OaTapell M BONpOCHl UX YTWIM3aUuU. Takxke OOCYyXIaeTcs aKTyaJbHOCTb
uccieoBanus i1 Mo1oBbl M HayYHO-TIPAKTUYECKask 3HaUUMOCTb TEMBI.

o Bo Bropom pa3nese (Ilporpamma u MeToabl MCC/IeI0BAHUS) JECTAIbHO ONMCHIBAIOTCS
UCIIOJIb3YEMBIE METOJOJIOTUU: AaHAJIU3 JKU3HEHHOTO LIMKIA, OLEHKA YIJIEPOJHOrO ClENa, aHalIu3
SHEpronoTpeleHuss U 3arpsA3HAIOLIMX BEIIECTB, a TAK)KE METOJbl ONpENeNIeHUs] YCTOHYUBOCTU
Oarapeil. 31ech K€ NPOAHAIM3UPOBAHBI OCHOBHBIE HAIPABJICHHUS HAllMOHAIBHOM CTpaTeruu
IKOJIOTHYECKOM Oe3omacHocTH Pecnyonmku MooBa B KOHTEKCTE TPAHCTIOPTA M SHEPTETUKH.

e B Ttperbem pasgene (MccienoBaHusi M HX Ppe3ybTaTbl) IPUBOJUTCS OLIEHKA
KU3HEHHOTO LUKJIAa MOJKIIOYAeMbIX T'MOPUIHBIX aBTOMOOMIIEH (C yu€TOM pa3iaMyHBIX YCIOBUH
9KCIUTyaTallid U CLEHApHEB Jerpajallid aKKyMYJsTOpa), CPABHUTENbHBIM aHAIU3 TMOPUIHBIX U
TPaJMLIMOHHBIX TPAHCIOPTHBIX CPEJCTB, & TAKKE HCCIEAOBAHNUE IHEProNnoTPeOIeHUs THOPUIHOIO
ABTOMOOWIIS B PEAIbHBIX JIOPOXKHBIX yCIOBHSIX. Ha OCHOBE MOJIyYeHHBIX TaHHBIX (POPMYITHPYIOTCS
BBIBOJIbI M IPAKTUYECKUE PEKOMEHIAlMU IO JalbHEHIIEMYy COBEPILIEHCTBOBAHUIO THOPHUIHBIX

TEXHOJIOTUH M CHUXKEHUIO SKOJOTHYECKOI0 BO3JICHCTBHUS ABTOTpPAHCIIOPTA.
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