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ADNOTARE

Autor: Axinoi Gabriel, Universitatea Tehnica a Moldovei, grupa TST-202

Titlul tezei: Investigarea si imbunatatirea eficientei incarcarii bateriei vehiculului electric la
temperaturi scazute

Cuvinte-cheie: vehicul electric, baterie, litiu-ion, Incarcare, temperatura scazuta

Obiectiv: Imbunatitirea eficientei sistemului de incircare a bateriei vehiculului electric la
temperaturi scdzute pentru a asigura fiabilitatea si durabilitatea bateriilor in conditii de iarna.

Scopul lucrarii:

1. Investigarea tipurilor de baterii pentru vehicule electrice si impactul temperaturilor
scazute asupra acestora.

2. Analiza metodelor de incalzire a bateriilor in vehiculele electrice.

3. Dezvoltarea masurilor pentru Imbunatatirea eficientei Incarcarii la temperaturi scazute.

Metode aplicate in dezvoltarea proiectului:

- Analiza sistemelor moderne de baterii pentru vehicule electrice.

- Studiul proprietatilor si caracteristicilor principale ale bateriilor litiu-ion.

- Evaluarea impactului temperaturilor scazute asupra bateriilor.

- Dezvoltarea metodelor de eliminare a problemelor cauzate de temperaturile scazute.

Rezultate specifice obtinute:

- A fost prezentata starea actuala a sistemelor de baterii pentru vehicule electrice.

- A fost realizatd o analiza detaliatd a proprietatilor si caracteristicilor principale ale bateriilor
litiu-ion.

- Au fost identificate cauzele degradarii bateriilor din cauza temperaturilor scizute si au fost
propuse solutii pentru aceste probleme.

- Au fost dezvoltate masuri pentru imbunatatirea eficientei incarcarii bateriilor la temperaturi
scazute.

Lucrarea constd dintr-o introducere, trei capitole, o concluzie si o bibliografie. Aceasta
contine 62 de pagini de text principal, 22 de figuri, 10 tabele, 1 diagrama, 22 de formule si 22

de surse de informatii.



ANNOTATION

Author: Aksynoy Gabriel, Technical University of Moldova, group TST-202

Thesis Title: Investigation and Improvement of Electric Vehicle Battery Charging Efficiency
at Low Temperatures

Keywords: electric vehicle, battery, lithium-ion, charging, low temperature

Objective: To improve the efficiency of the electric vehicle battery charging system at low
temperatures to ensure the reliability and longevity of batteries in winter conditions.

General Tasks:

1. Investigate types of batteries for electric vehicles and the impact of low temperatures on
them.

2. Analyze methods for heating batteries in electric vehicles.

3. Develop measures to improve charging efficiency at low temperatures.

Methods Applied in Project Development:

- Analysis of modern battery systems for electric vehicles.

- Study of the main properties and characteristics of lithium-ion batteries.

- Assessment of the impact of low temperatures on batteries.

- Development of methods to eliminate problems caused by low temperatures.

Specific Results Obtained:

- The current state of battery systems for electric vehicles is presented.

- A detailed analysis of the main properties and characteristics of lithium-ion batteries was
conducted.

- Causes of battery degradation due to low temperatures were identified, and solutions to
these problems were proposed.

- Measures to improve the charging efficiency of batteries at low temperatures were
developed.

The work consists of an introduction, three chapters, a conclusion, and a bibliography. It

contains 62 pages of main text, 22 figures, 10 tables, 1 diagram, 22 formulas, and 22 references.
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BBEJAEHUE

DKoJloTUYeCcKasi TMOJIMTUKA CTpaH IO BCEMY MHPY CIOCOOCTBYET HEYKIOHHOMY
pacrpoCTpaHEeHUIO 3JIEKTPOMOOMIICH laxe NMpU HU3KUX IeHax Ha HegTb. HecMoTps Ha cHIDKEHHE
HSKOHOMHYECKHX BBITOJ M3-3a MaJCHHS 1IeH Ha HEPTh, HEJOCTATOUHON MHPPACTPYKTYPHI ISl 3apSIKU
U JIMTEIBHOTO BPEMEHM 3apsiiKU, OXHIACTCS MPONODKEHHE pOCTa pBhIHKA AIIEKTPOMOOHICH.
bonpmas vacteh mocTtaBok snekTpomoOuiei ocymectsiusercs B CIHIA, Eponmy u Kwuraii, uro
cocrapnsger mnoutd 84% OT Bcero o0ObeMa MOCTABOK.  ODJEKTPOMOOMJIM  MOBBIIIAIOT
9HEeprod(hHEeKTUBHOCTh U HE TPEOYIOT MPSIMOTO CKUTAHUS TOILIMBA, YTO CIIOCOOCTBYET JOCTUKCHUIO
pa3IMyYHbIX LEJeH, CBA3AHHBIX C TPAHCIOPTOM, B YACTHOCTHU IIOBBIIIEHUIO SHEPreTHYECKOU
0€30IacHOCTH.

AKTyambHOCTh TE€Mbl TMPOCKTUPOBAHUS M  YIyUlIeHHs CHUCTEMbl 3apsanga Oarapeu
SNMIEKTPOMOOMIISI TPH HU3KHX TeMmIeparypax oOycClIOBIeHa HEOOXOAMMOCTBIO —OOecIreueHus
HAJEKHOCTH U JIOJITOBEYHOCTH AKKYMYJSTOPOB B 3UMHHUX YCIOBHUSX. JINTUN-HOHHBIA aKKyMYJIsTOP
cuuTaeTcs Hauboyiee MPEANOYTHTENFHBIM WCTOYHHUKOM DHEPIHH JUIS SJIEKTPOMOOMIIEH, OJHAKO €ro
IUIOTHOCTh ~ DHEPrMM HE BBICOKA, W  CYIIECTBYIOT 3HAYUTEIbHBIE BO3MOXHOCTH  JIJISt
COBEPIICHCTBOBAHUS KOHCTPYKIIMH aKKyMYJISTOPHBIX OaTapeii 1 CUCTEM JIEKTPOMOOUIICH.

Lenp paboter: YmyumeHue 3(GGEKTHBHOCTH CHUCTEMBI 3apsiaa Oarapen >JIeKTPOMOOWIS MpH
HU3KUX TemIleparypax uid oOecreueHusl HaJe)KHOCTU U JIOJITOBEYHOCTH aKKyMYJSITOPOB B 3UMHHUX
YCIOBUSIX.

OOuue 3agaun:

1. VI3ydyeHue npobiem, CBsI3aHHbIX C (DYHKLIIMOHUPOBAHHEM M IPOLIECCaMU 3apsaKu/pa3psaku
aKKyMYJISITOPOB IS SJIEKTPOMOOUIIEH NPY HU3KHUX TeMIIepaTypax.

2. Onpenenenre BO3MOXHOCTEN MOBBIIEHUS Y3PPEKTUBHOCTH 3apsiaa Oarapeil u yBeauueHus
UX JIOJITOBEYHOCTH MPU HU3KOM TeMIeparype.

CdopmynupoBaHHbIE 3a/1a4U:

1. AHanM3 OCHOBHBIX MTPOOJIEM JINTUH-UOHHBIX aKKYMYISITOPHBIX OaTtapeit.

2. OnpeneneHne NpUUMH AeTpagaliii akKKyMyJIsiTOPOB.

3. UccnenoBanuie BIUSIHUS HU3KUX TEMIEPATyp HA IPOU3BOIUTEILHOCTh aKKYMYIISITOPOB.

4. OnpeneneHue KIOYEBBIX TPOOIEM JIJIs 3apsi/ia TPH HU3KUX TeMIleparypax.

Hayunast HoBu3Ha paboThI:

- PaccMoTpensl mpoOsieMbl coXpaHeHUsT pabOTOCIIOCOOHOCTH JIMTHEBBIX Oarapei BO Bpems

S3UMHCTO IICPUOJa U UCITIOJIB30BAHUC ITIOAO0TIPEBA.
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- IlpoBeneHa cpaBHUTENbHAs OLEHKA TECTUPOBAHUS JIMTUH-MOHHOIO AKKyMYJsTOpa C
MTOMOIIbIO CIEMATLHON MPOrPaMMBbI U CHIEIUATU3UPOBAHHBIX PUOOPOB.

OObekT uccienoBanus: [lepcriekTUBHBIEC TUITBI OaTapei A1 SICKTPOMOOHMIICH.

Mertoasl uccie10BaHus:

- Teopernueckue (knaccuduKkaius, CHHTE3, aHAIN3).

- HabOmionenne u cpaBHEHHE Ui JETaJbHOTO HM3YYEHHUS aKKyMYJISATOPHBIX Oarapeil, ux
3JIEMEHTOB.

- AHanu3 CBOMCTB U XapaKTEPUCTHUK JINTUEBBIX aKKYMYJISTOPOB.

- O6o0meHwme.

[IpakTnueckast 3HaYUMOCTh: Pa3paboTka TeOpeTHHYEeCKUX PEKOMEHJALUNA MO IOBBIIICHUIO
3P PEKTUBHOCTH CUCTEMBI 3apsiia B yCIOBUSX HU3KOW TEMIIEPATyPHI.

Crpykrypa paboThI:

- B mnepBoil miaBe pacCMOTPEHbl THUIIBI aKKyMYJIATOPHBIX Oarapedl uis 3JIeKTpOMOOMIIEH,
BJIMSHUE Ha MX MPOU3BOIUTEIBHOCTh HU3KHUX TEMIIEparyp, XUMUYECKHEe U (DU3HUYECKHE MPOLECCHI,
MIPOUCXOISIINE BHYTpU Oaraper B KPUOT€HHBIX YCIOBUSX.

- Bo BTOpO#i TNIaBe JaHa XapakTepUCTHKA TECTOBOMY OOOPYIOBAaHHIO JUI IPOBEpKU Oarapeid,
paccMoTpeHa mpobiemMa MoaorpeBa B 3UMHEE BpeMsl M MPOBEICHHE JUArHOCTUKU SIIEKTPOMOOUIIS C
nomoupko cneruainbHoro I10.

- B Tpetbeil raBe onpeneneHbl OCHOBHBIE MPOOIEMBI 3apsSAKU MPU HU3KUX TEMIEpaTypax u
pa3paboTaHbl PEKOMEH AU 17151 TOBBIIIeHUS S(h()EKTUBHOCTH 3apsijia B YCIOBUSAX XOJIO/A.

BosmoxkHble orpaHudeHuss palOoThl: BIOmKETHBIE M TEXHUYECKHWE OTPAaHUYCHHS, a TaKxKe
MOTEHLMAJIbHBIE CIIO)KHOCTH HWHTErpali HOBBIX CHCTEM C YK€ CYIIECTBYIOIIMMH CHUCTEMaMH
0€3011aCHOCTH MPEANPUATHSL.

3axmrouenue: IlocBsiieHO BbIBOAAM MO YIYYIIEHHMIO JKCIUIYaTAallMOHHBIX CBOMCTB JIMTHM-
HMOHHBIX aKKyMYJSTOPOB B KPHUOTEHHBIX YCJIOBHUSX M IPOTHO3aM IO pa3pabOTKe HOBBIX THUIIOB

AKKyMYJISITOPOB.
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