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HIABUINEHHA EHEPTOE®EKTUBHOCTI TAT'OBOI'O
EJEKTPOIIPUBOJA ABTOHOMHOI'O TPAHCITIOPTHOI'O 3ACOBY

BiHHULIbKHI HAILTIOHATLHUI TEXHIYHUN YHIBEPCUTET

Anomauisn: YV oaniii pobomi poszensiHymo ma MOOePHI308AHO eleKMPONpUsoo eleKmpomooiis, wo 3abesneyye
NIAGHUL NYCK, MOYHE Pe2yTO8aHHs WEUOKOCII PYXY, eleKmpuyHe ma pekynepamughe 2anomyeans. Jlocniodceno enius
eleMeHmHol 0asu, CmpyKmypu cucmemu KepyawHs, Memooié peKkynepayii ma aieopummie OnmuMizayii pexicumis
pobomu. [Iposederno po3paxynok i ubip npueooHo20 08uU2yHa, po3pobieHo cucmemy Kepyeanns. Bukonano pospaxynxu
CmMamudHux i OUHAMIYHUX Xapakmepucmuk. Pezyiomamu po3paxyukie nokazamu, uwo po3pooneHa cucmema KepysaHisl
NOBHICMIO 8I0N0GI0AE NOCMABIEHUM 3A0a4aM. 3anpononosane piluenHs € Ollbul eKOHOMIYHUM MA HAOIUHUM Y pOOOML.
Pospobreno erexmpuuni cmpykmyphy i QYHKYIOHAIbHY CXeMU, A MAKONC UKOHAHO PO3PAXYHKU | 6UbIp enemenmis ix
CUNOBUX YacmuH. Busnaueno oCHOGHI RONOJICEHHSI W00 OXOPOHU npayi ma Oe3neuHol eKCnryamayii erekmponpugooy.

Kniouosi cnosa: enexmponpueood enexkmpomooiis, niasHuti nyck, pe2ymosanis wWeuoKocmi, NpUeOOHUL OBUSYH.

Abstract:This paper examines and modernizes the electric drive of an electric vehicle, which provides smooth start-
up, precise speed control, electric and regene rative braking. The influence of the element base, control system structure,
recuperation methods, and algorithms for optimizing operating modes is investigated. The calculation and selection of the
drive motor were carried out, the control system was developed. Calculations of static and dynamic characteristics were
performed. The results of the calculations showed that the developed control system fully meets the tasks. The proposed
solution is more economical and reliable in operation. Electrical structural and functional diagrams were developed, and
calculations and selection of elements of their power parts were also performed.The main provisions on labor protection
and safe operation of the electric drive were determined.

Keywords: electric drive of an electric vehicle, smooth start, speed control, drive motor, control system.

Beryn
CydacHi aBTOHOMHI TpaHCmopTHI 3acobu (AT3) € CckIagHUMH eJIEKTPOMEXaHIYHUMH CHCTEMaMH,
e(peKTHBHICTbL POOOTH SKHX OE3IMOCepenHbO 3alSKHUTh BiJ PIBHSA CHEPTOCIIOKMBAHHS. 3MCHIICHHS BTpaT
€Heprii y CHIIOBI YaCTWHI ENEeKTPOIPHBOJA, ONTHUMI3AIlisl KEepyBaHHS PYXOM Ta BIPOBAKEHHS CHCTEM
pexyrteparlii rapMiBHOI €HEpTii € KIIFOUOBUMH 3aBJAHHIMH MiABUIIEHHS eekTuBHOCTI. 15 115OT0 HEOOX1MHO
BIIOCKOHAJINTH HE JIUIIE €eKTPOMEXaHIYHYy YacTHHY, a W MporpamMHe 3a0e3ledeHHsS MIKpOKOHTpOIepa, 1o
Kepye MmpoliecaMu y pealbHOMY Jaci.

OcHOBHA YaCTHHA

VY nmaniit poOOTi MPOBEIEHO MOIETIOBAHHS TATOBOTO €IEKTPONPHUBO/IA 3 BUKOPUCTAHHSAM JIBUTYHA MOCTIHUX
marHitiB (PMSM) ta mikpokontposiepa MSP430. Po3pobiiena crcrema KepyBaHHs 3a0e3medye MIaBHUI MYCK,
cTabimizallifo MBHUIKOCTI Ta e(EeKTHBHY pEKymepalio eHeprii IpH TajdbMyBaHHI. 3aBISKH peamizarii
ITOPUTMIB ONTHMAIBHOTO KepyBaHHA focsrHyTo miasumeHHs KK/ na 12—18% nopiBHIHO 31 CTaHAAPTHUMHU
CHCTEMaMU.

MikpokonTtponep MSP430 no3Bosnsie peanizyBaTu iMITyIbCHO-IIHPOTHY MoayIrmito (PWM), BuMiproBaHHS
CTpyMy, TEMIIEpaTypu Ta IIBHIKOCTI OOepTaHHs, 0 3a0e3ledye aJanTHBHE PEryIIOBaHHS HaBaHTA)KCHHSL
JIOCIi/PKeHO BIUTMB 3MIHM YacTOTH IMIYJBCIB Ta aJTOPHTMIB 3BOPOTHOTO 3B’S3KY Ha E€HEProCHOKHBAHHS
cuctemu. Po3po0iieHo MeToanKy BH3HAYEHHS ONTHMAIBHOTO PEXHMY POOOTH, IO J03BOJISE MIHIMi3yBaTh
BTpaTH y JIBUTYHI Ta MEPETBOPIOBAYI.
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Pucynok 1 — 3oBHimHii BUrmsa MikpokorTponepa MSP430

Kpim Toro, mpoBemeHO aHalli3 TEIUIOBHMX DPEKHUMIB €IEKTPOABUTYHA . BUKOHAHO TEXHIKO-EKOHOMIUHE
MOPIBHSHHS 3 aHAJOTIYHUMHU CHUCTEMaMH, IO MiATBEPAMUIIO JOILIBHICT 3aCTOCYBAHHS 3allPOIIOHOBAHOIO
MiJIX0/1y B aBTOHOMHUX €JICKTPOTPAHCIIOPTHUX 3ac00ax.

BucHoBok

Po3pobiieHo cTpyKTypy Ta anroputM poOOTH TATOBOTO EIEKTPONPHBOAA aBTOHOMHOTO TPAaHCIOPTHOTO
3ac00y 3 BUKOpUCTaHHAM MikpokoHTpoiepa MSP430. Byno BuKoHaHO mepeBipKy BUOPAHOTO €IEKTPOABUTYHA
HAa BiIMOBITHICTH YMOBaM IepeBaHTaKeHHs. ONTHMI30BaHO MPOLeC KepyBaHHS JBUTYHOM NOCTIHHUX MarHiTIB,
IO JI03BOJIMJIO 3HU3WUTH BTPATH EHEPrii y MepexiIHUX peXuMax. 3alpollOHOBAHO METOAMKY peKyreparii
eneprii 3 migBumenHsM KK enexrpornpuBona. 3aidcHEHO MOPIBHSUIBHUI aHaI3 CHCTEM KEpyBaHHS TATOBUM
CJIEKTPOIIPUBOJIOM TPAHCIIOPTHOTO 3aco0y 3 METOI BHU3HAYEHHS HAMOLIbII ePEeKTHUBHOI KOHQIrypartii.
[IpoBeaeHO TEXHIKO-EKOHOMIYHE O0IPYHTYBaHHS €)EKTUBHOCTI CHCTEMH, 110 MIATBEPIUIIO ii AOLIIBHICTD IS
BHUKOPHUCTaHHS B IEKTPOMOOLISIX HOBOT'O TIOKOJIIHHSI.
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