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PE3IOME

Tema mnpoekta «lMccrnegoBaHue CHUCTEM TOBBIIICHHUS JKOJOTUYECKUX —IOKas3aTenei
ABTOMOOWICH C IBUTATEJISIMUA C IPUHYAUTEIHHBIM BOCTUIAMEHEHUEM TOIUTHBAY.

Junnomuas paboTa TMOCBsIIEHA AaHANU3y BIMSAHUASA AaBTOMOOMJIBHOTO TpaHCIOpTa Ha
9KOJIOTHYECKYI0 OOCTaHOBKY, OCOOCHHO B KOHTEKCTE JBHrareieil BHYTPEHHErO CrOpaHHs C
NpUHYIUTEIbHBIM BociuiaMeHeHneM (MAS). MaccoBoe HCIOIb30BaHHEe aBTOMOOMIICH TPUBOANT K
3HAYUTEIBHBIM BHIOPOCAM 3aTrPS3HSIONINX BEIIECTB, YTO BHI3BIBACT YXY/IIIEHUE KAueCTBa BO3/yXa U
HETaTUBHBIE TIOCIECTBHS ISl 37I0POBbS YeNIOBEKa M SKOCUCTeMbl. OCHOBHOE BHUMAHHUE YAEISETCS
HEOOXOUMOCTH BHEJIPEHHSI MH)KCHEPHO-TEXHUUYECKUX PELICHUN IS MOBBIIIEHUS SKOJOTHYECKHX
MoKazaTesieid aBTOMOOMIIEH, paboTarmux Ha OCH3UHE.

[naBa 1: BnumsHMEe aBTOMOOWICH C IBUTATENSIMA C MPUHYIUTEIbHBIM BOCIUIAMEHEHUEM
TOIIJIMBA HA HKOJIOTHIO. B mepBoii TrIaBe paccMaTpUBAIOTCSl COCTaB U TOKCHYHOCTH OTPAaOOTaHHBIX
ra3oB, BblOpackiBaeMblx aBromMoOuisiMu ¢ MAS. TlogpoGHO aHANMM3UPYIOTCS HETaTUBHBIC
BO3JICIICTBUS HAa OKPY)KAIOIIYIO Cpedy, BKJIOYas BBIOPOCHI OKCHJIOB YIJIEpOJa, YIIIEBOAOPOIOB U
OKCHJIOB a30Ta. Takxke 00CykIaeTcss He0OXOIMMOCTh yUeTa BCETro KU3HEHHOTO ITUKJIA TOIUIMBHBIX
pecypcoB, HauWHas C UX JOOBIYM W IMMEPepadOTKH, W 3aKaHYMBAS IKCIUTyaTallMeld aBTOMOOWIICH.
[IpuBeneHbl JaHHBIE O TJIOOAIBHBIX JKOJOTHYECKMX TOCIEICTBUAX, TaKUX KaK MapHUKOBBIH
3¢ dexT u pazpylieHre 030HOBOTO CIIOSI.

['naBa 2: TexHoIOTHMY 3KONIOTH3aKU. BO BTOPOIi Ii1aBe ONMUCHIBAIOTCS METO/BI U TEXHOJIOTHH,
HAIPaBJICHHBIC HA CHIKCHWE TOKCUYHOCTH JBHTATENICH C MPUHYIUTEIHHBIM BOCIUIAMEHEHUEM
TorMBa. PaccMaTpuBarOTCs KOHCTPYKIIMOHHBIE, TEXHOJIOTMYECKHE U  IKCIUTyaTallHOHHBIC
MEPOTPHUITHS, BKITIOYAs:

- Cucrembl peHUPKYISAIUA OTPAOOTAHHBIX Ta30B.

- CoBepuIeHCTBOBAaHNE CHCTEM 3KUTAHUS U YIPABJICHUS yrIIaMU ONePEKEHUS 3a)KUTaHHS.

- Hcnonb3oBaHue KaTaMTUTHUECKUX HEUTPAIU3aTOPOB I OUUCTKH OTPAOOTAaHHBIX Ta30B.

- IlpumeHeHue anbTepHATHBHBIX TOIUIMB U THOPUIHBIX TEXHOJOTHH, YTO TO3BOJSET
3HAYUTEIHHO CHU3HUTH BHIOPOCHI 3arpSI3HSIOMINX BEIIECTB.

[naBa 3: CpaBHUTENbHOE HCCIeNOBaHUE. TpeThsl TiaBa TIOCBAINICHA CPABHUTEIBHOMY
aHaJU3y »HKOJOTMYECKOTO BO3JEHCTBUS aBTOMOOMJEH 1O M Iocie HuX MepeodopyroBaHMUS.
PaccmaTpuBaroTCsl pa3iuuyHBIE KATETOPUU aBTOMOOWIEW M WX BBIOPOCHI TPU HCIIOJIB30BAHUU
OensuHa u cxuxeHHoro HedrsHoro raza (CHIY). IlpuBeneHbl pacueTsl TOAOBBIX BBIOPOCOB
3arps3HAIONINX BEMIECTB M JKOHOMHYECKass A(PQPEKTHBHOCTh Iepexoja Ha Tra30oBO€ TOILIHBO.
YcranosneHo, 4to ucnoiszoBanue CHI' mo3BossieT 3HaunTensHO cokpatuth BeIOpockl CO, CH,

NOx u SO2.



['maa 4: BwiBoAbl M peKOMEHAAMU. B 3aKIOYEHHM MOABOMSTCS WTOTH HCCIEIOBAHMS,
JENaTCs TPOTHO3BI O OyaylieM aBTOMOOWIECTPOSHUS U HEOOXOIUMOCTH JalibHEHTIen
skostornzanuu JIBC. VYTBepkamaercs, 4To C YKECTOUEHHUEM OHKOJIOIMUECKHX HOPM U POCTOM
MOMYJISIPHOCTH  3JIEKTPOMOOMIIeH, OCH3WHOBBIE MABUTaTeId OyIyT MOCTEIIEHHO BBITECHSATHCS.
OnHako B pa3BUBAIOIIMXCSA CTpaHaX, Takux kKak PecmyOmmka Mosmosa, JIBC moka ocraHyTcs
OCHOBHBIM BapHaHTOM, TIOKa He Oyaer pa3BuTa HHPPACTPYKTYpa VIS DICKTPOMOOHUIICH.
Pexomenayercs mnpojoipKaTh paboOTy HaJI  YIY4YIIEHHEM SKOJOTMUYECKHX  XapaKTepUCTUK

aBromoOmiteli ¢ JIBC u mepexoaoM Ha 00Jiee YMCThIC TEXHOJIOTHH.



REZUMAT

Titlul proiectului: ,,Studiul sistemelor de ridicare a performantelor ecologice a
autovehiculelor Inzestrate cu motoare cu ardere internd MAS”

Lucrarea de diploma este dedicata analizei impactului transportului auto asupra mediului, n
special in contextul motoarelor cu ardere interna cu aprindere prin scanteie (MAS). Utilizarea pe
scara largd a automobilelor duce la emisii semnificative de poluanti, ceea ce provoaca deteriorarea
calitatii aerului si consecinte negative pentru sandtatea umana si ecosisteme. Accentul se pune pe
necesitatea implementdrii solutiilor ingineresti si tehnice pentru imbunatatirea performantei
ecologice a vehiculelor alimentate cu benzina.

Capitolul 1: Impactul vehiculelor cu motoare cu ardere interna MAS asupra ecologiei

In primul capitol se examineaza compozitia si toxicitatea gazelor de esapament emise de
vehiculele cu cu motoare cu ardere interna MAS. Se analizeaza in detaliu efectele negative asupra
mediului, inclusiv emisiile de oxizi de carbon, hidrocarburi si oxizi de azot. De asemenea, se
discutd necesitatea de a lua in considerare intregul ciclu de viatd al resurselor de combustibil,
incepand cu extragerea si prelucrarea acestora si terminand cu utilizarea vehiculelor. Sunt
prezentate date despre consecintele ecologice globale, cum ar fi efectul de sera si distrugerea
stratului de ozon.

Capitolul 2: Tehnologii pentru ecologizare

In al doilea capitol se descriu metodele si tehnologiile destinate reducerii toxicitatii emisiilor
vehiculelor cu motoare cu ardere interna MAS. Se analizeazd masurile de design, tehnologice si
operationale, inclusiv:

Sisteme de recirculare a gazelor de esapament.

Imbunatitirea sistemelor de aprindere si controlul unghiurilor de avans al aprinderii.

Utilizarea catalizatorilor pentru purificarea gazelor de esapament.

Aplicarea de combustibili alternativi si tehnologii hibride, care permit reducerea
semnificativa a emisiilor de poluanti.

Capitolul 3: Studiu comparativ

Al treilea capitol este dedicat analizei comparative a impactului ecologic al vehiculelor
inainte si dupa reconfigurarea acestora. Se examineaza diferite categorii de vehicule si emisiile
acestora la utilizarea benzinei si gazului petrolier lichefiat (GPL). Sunt prezentate calcule ale
emisiilor anuale de poluanti si eficienta economica a trecerii la combustibil gazos. S-a stabilit ca
utilizarea GPL reduce semnificativ emisiile de CO, CH, NOx si SO2.

Capitolul 4: Concluzii si recomandari



In concluzie, se rezuma rezultatele cercetirii, se fac prognoze despre viitorul industriei auto
si necesitatea de a continua ecologizarea motoarelor cu combustie internd. Se afirma ca, odatd cu
indsprirea normelor ecologice si cresterea popularitatii vehiculelor electrice, motoarele pe benzina
vor fi treptat inlocuite. Cu toate acestea, in tarile in dezvoltare, cum ar fi Republica Moldova,
motoarele cu combustie internd vor ramane optiunea principald pand cand infrastructura pentru
vehicule electrice va fi dezvoltatd. Se recomandd continuarea lucrdrilor de Tmbunatétire a

caracteristicilor ecologice ale vehiculelor cu MAI si trecerea la tehnologii mai curate.



SUMMARY

Project Title: " The investigation of systems designed to enhance the ecological performance
of vehicles equipped with MAS internal combustion engines *

The thesis is dedicated to analyzing the impact of automotive transport on the environmental
situation, particularly in the context of spark ignition internal combustion engines (MAS). The mass
use of automobiles leads to significant emissions of pollutants, resulting in deteriorating air quality
and negative consequences for human health and ecosystems. The focus is on the necessity of
implementing engineering and technical solutions to enhance the environmental performance of
gasoline-powered vehicles.

Chapter 1: Impact of MAS engines Vehicles on the Environment

The first chapter examines the composition and toxicity of exhaust gases emitted by MAS
vehicles. It analyzes in detail the negative impacts on the environment, including emissions of
carbon oxides, hydrocarbons, and nitrogen oxides. The need to consider the entire life cycle of fuel
resources is also discussed, starting from extraction and processing to the operation of vehicles.
Data on global environmental consequences, such as the greenhouse effect and ozone layer
depletion, are presented.

Chapter 2: Technologies for Environmental Improvement

The second chapter describes methods and technologies aimed at reducing the toxicity of
emissions from MAS engines vehicles. It covers design, technological, and operational measures,
including:

Exhaust gas recirculation systems.

- Improvement of ignition systems and control of ignition timing.

- Use of catalytic converters for exhaust gas purification.

- Application of alternative fuels and hybrid technologies, which significantly reduce
pollutant emissions.

Chapter 3: Comparative Study

The third chapter is dedicated to a comparative analysis of the environmental impact of
vehicles before and after their conversion. It examines various categories of vehicles and their
emissions when using gasoline and liquefied petroleum gas (LPG). Calculations of annual pollutant
emissions and the economic efficiency of switching to gas fuel are provided. It is established that
the use of LPG significantly reduces emissions of CO, CH, NOx, and SO2.

Chapter 4: Conclusions and Recommendations

The concluding chapter summarizes the research findings, forecasts the future of the

automotive industry, and emphasizes the need for further environmental improvement of ICEs. It



asserts that with the tightening of environmental regulations and the growing popularity of electric
vehicles, gasoline engines will gradually be phased out. However, in developing countries such as
the Republic of Moldova, ICEs will remain the primary option until the infrastructure for electric
vehicles is developed. It is recommended to continue working on improving the environmental

characteristics of ICE vehicles and transitioning to cleaner technologies.
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BBEJEHUE

ABTOMOOUJIBHBIA TPAHCIIOPT SIBIISETCS OJHUM U3 TJIABHBIX COCTABIIAIOIINX 3JIEMEHTOB
SKOHOMMKH pecnyOnuku. MaccoBoe NpHMEHEHHE KOJIECHBIX TPAHCHOPTHBIX CPEACTB BO BCEX
cdepax OM3HEca U COIUAIBHOM CETMEHTE MOBJIEKIIO 32 OO0 MOIIIHOE HETaTUBHOE BO3/IEHCTBUE HA
HKOJIOTHYECKYI0 0OCTaHOBKY. B mporiecce mepeBo30ok B OOJBIIOM KOJIMYECTBE MOTPEOIISIOTCS
YIIEBOIOPOAHBIE TOILTUBHO-IHEPTETUYECKUE PECypChl, U IMPOWCXOIUT 3HAYUTEILHBIC BBIOPOCHI
3arpsi3HSIONIMX BEUIECTB B OKpYXaromiylo cpeny. OCHOBHBIM HCTOYHHUKOM 3TOTO SIBICHUSA
ABIIIIOTCS TPOLECCHl CrOpaHusi, MPU KOTOPBIX YIJIEPOJ U BOJOPOA, COJEpKallvecs B TOIUIMBE,
B3aMMOJICHCTBYIOT C KHCIOPOAOM M3 Bo3ayxa. Hamnuue mpumeceid U 100aBOK B TOIUIMBE, a TAKKe
HENPAaBWIbHBIE W HECTAOWIbHBIC TEMIIEPATYPHBIC PEXUMBI TOPEHUS W HEIOJIHOE CropaHue
OPUBOJAT K OOpPa30BaHUIO TOKCUYHBIX BEHIECTB. TEIUIOBBIE JBHUraTEeNIM, HCIIOJIb3yeMble B
TpPaHCIOPTE, BEIOPACHIBAIOT 3HAUUTEIBHOE KOJIMYECTBO 3arPSI3HSIONIUX BEIIECTB, YTO BBI3BIBACT KaK
XUMHUYECKOE, TaK U TEIUIOBOE 3arpsA3HEHHE OKPYKAIoLIEH Cpelbl, a TaKKe CO3JaeT IIyM U
BuOpanuto. [1o omenkam, okono 60 % 3arps3HEeHUs BO3IyXa B OOJBIIMHCTBE CTpaH OOYCIIOBJICHO
JESTENIbHOCTHIO TPAHCIIOPTHOTO CEKTOpa. JTa OTpacib OKa3bIBAET HEMOCPECTBEHHOE BIMSIHHE Ha
BCE AaCMEKThl OXpaHbl OKpPYXKAIOIIEeW Cpelpl, TaK KaKk BO3JCUCTBYET Ha MPHUPOAY uepe3
MHOTOMMWIJTMOHHBIE TApKH aBTOMOOMWJIEH, JKEJIE€3HOJOPOKHOTO TPAHCIOPTa, CYI0XOJACTBA,
ABUATPAHCIIOPTA U CTAIIMOHAPHBIX YHEPTCTHUECKUX YCTAHOBOK.

OKCIIepUMEHTAIBHBIC JaHHBIE MOATBEPKIAIOT HAIWYNE HEOOPAaTHMBIX IPOIECCOB B
napaMeTpax OKpYXKarolleil cpe/bl, 4To BCE Yalle MPUBOIUT K IKOJOTHYECKUM KaTacTpodaM Kak Ha
MECTHOM YpOBHE (HampuMmep, KHUCIOTHBIE HOXKAH, (POTOXUMHUYECKHII CMOT H JpPYrue BUIBI
3arpsi3HEHUN), TaK W B TJIOOAJIBHOM IUIaHE (TaKWX Kak MapHUKOBBIA 3(G(EKT W paspylieHHe
CTpaToC(epHOTO 030HOBOTO cios). HakomieHne CBHUIETENBCTB, YKa3bIBAIOIIMX Ha pacmaj
TEHETUUYECKUX MPOTpaMM YeloBeKa U JIPYTrHue MPOSBICHUS DKOJIOTUYECKOTO KPH3HUCa, MPHUBEIO K
TOMY, 4YTO B OOJBIIMHCTBE CTpPaH BOIMPOCHI OOECHEYEHHUs HSKOJIOTHUYECKOTro OJIarononyqus
npuoOpeno  COLMaTbHO-DKOHOMHYECKOE 3HaueHue. YTOoOBl pemuTh JTaHHBIE  MPOOJIEMBI
HEOOXOUMBI KOHKPETHBIE WH)KCHEPHO-TCXHUYCCKUE PEIICHHS ISl MOBBIMICHUS 3KOJOTHICCKUX
MoKasareseil aBToMoOuWJIel, B HAIlleM Cllydae JBUTATENsIMU C MPUHYAUTEIbHBIM BOCIUIAMEHEHUEM

TOTLIMBA (MCKPOBOE 3aKUTAHUE).
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