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Ouinka 10UiILHOCTI MPOEKTYBAaHHS, BAPOOHUITBA Ta eKCILTyaTanil
iIHHOBaIITHMX MiCbKHX €JIEKTPOOYCiB CepeIHbOro KJacy
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'HaykoBo-TeXHiuHHif IEHTpP «ABTOMOIIIIPOM»

Anomauin. Y cmammi npogedenuii ananiz 0CHOGHUX MEXHIYHUX NAPAMEMPIE MICbKUX eleKmpoOycie
CcepedHb020 KNACy, CMBOPEHUX HA OCHO8I 3ACMOCYB8AHHI IHHOBAYIUHOI KOMNOHYBANbHOI CXeMU, KA
nepedbavae HecumempuyHe pO3MIUJeHHs He3ANeHCHUX NIOBICOK N8020 i Npagozo KOiC Kepo8aHO2o
Mocma ma po3miuents 080X NOOBIUHUX RACANCUPCLKUX O8epell Y CepeOHill YacmuHi ix Ky308i8 y Medlcax
KonicHoi bazu. Pospobreno mpu eapianmu ecKizHUX NPOeKmie nepCneKmueHUx MiCbKUux eiekmpooycie
muny ONC 3 doexcuroro ky308i6 8,0 m, 9,0 m ma 10,0 m i dana oyinka 0OYinbHOCMI IX NPOEKMYBAHHS,
0CB0€EHHA OPIOHOCEPIIHO2O BUPOOHUYMEA MA NOOANLULOL  eKCHIYyamayii Ha MICOKUX Mapupymax.
Haseodeni pexomenoayii 3 6ubopy onmumaibHux mMunoposmipie MIiCbKux eiekmpo0ycié cepeoHbo2o
KaIacy Ol 3aCMOCYBAHHA Y CUCMEMAX MICbKUX Nepese3eHb NACANCUPI8 Yy 3ANeHCHOCmi  8i0
IHMEHCUBHOCMI NACAICUPONOMOKIE.

Knrouoei cnosa: enexmpobyc I-2o xnacy, micokuii enexkmpooyc muny ONC; erexkmpobyc cepednbozo
KIACY; NACANCUPOBMICMUMICb eleKmpoOyca; napamempu Mac eiekmpooyca; asmoHoMHULL npooie.

Beryn

Ha HuHimHIN 9ac 11 iepeBe3eHb MacaxupiB Ha
MICBKHX MapIIpyTax 3acTOCOBYIOTHCS, 37€0iTb-
mioro, enekrpodycu Benukoro kiacy (BKi) 3a
JOBXXMHOIO KY30BiB, $Ka CTAHOBUTb IIOHAJ
10,0 M go 12,0 M BiIFOUHO. X04a, OLIBIIICTH CY-
YaCHUX MOJIeNIeH MICBKHX eJIeKTpOOYCiB MaroTh
JIOBXKHHY Ky30BiB y fiama3oni 11,9...12,4 m, xoua
Mozeni 3 Ky30BaMH  JIOBXHHOIO  TOHAj
12,0 M dhopManbHO BiTHOCSTHCS YKE 10 EJIEKTPO-
OyciB ocobnmBo Benmukoro knacy (OBKin), rpanu-
YHA JOBXHHA SIKHX JUIS OJUHAPHHUX €JIEKTPOOY-
ciB cknazae moHaza 12,0 m 1o 15,0 m.

3a TUTIOM CUCTEMH 3apsi/PKaHHS aBTOHOMHHUX
Joxepen enektpuuHoi eneprii ([IEE) naii0Ginb-
IIOTO 3aCTOCYBaHHS HA HUHIIIHIN Yac HaOyu Mi-
CBKi eNIeKTpoOYyCH JIBOX THIIIB:

— ONC (Overnight Charging) — oGmaanasi
CHCTEMOIO TIOBIJIBHOTO 3apsiKaHHS TATOBUX
akymyssatopaux Oarapeii (AKB) y Hiunmii vac;

— OC (Opportunity Charging), o6maanami
CHCTEMOIO YIIbTPAIIBUAKOTO MiA3apsHKaHHs aB-
toHOoMHUX JIEE Ha 3ynuHkax.

Ko)kHOMY 3 ITUX THITiB €JIeKTPOOYCIB BIACTHBI
BIJINIOBI/IHI IIepeBaru Ta Heaomku. EjxekTpolycu
tunny ONC xapakTepH3ylOTbCs MEHLIOK TMaca-
JKUPOBMICTUMICTIO, a enekTpoOycu Ttuny OC,

X04a ¥ MaroTh OiJIBITY BMICTUMICTh IIPH OJTHAKO-
Bili TOBHIM KOHCTPYKTHBHIH Maci, 3aTe moTpeoy-
I0Th HasIBHOCTI 3apsHHUX CTaHINiH Ha KIIBKOX 3Y-
MUHKAX — KIHIIEBUX 200 MPOMiKHHUX.

OCKUTBbKH TIEpeBaXkaro4a OUTBIIICTh MOJIETeH
Cy4acHUX MICBKHX €NEeKTPOOYCiB HAIKUTH [0
tunty ONC, came BiH 00OpaHMii JJisi IPOBEICHHS
JOCHIJDKEHb CTOCOBHO OIIIHKH JIONIJIBHOCTI iX
NPOEKTYBAaHHS, OCBOEHHS BHPOOHUIITBA BITYM3-
HSTHAMH MANPHUEMCTBAMH Ta MTOAAIBIIOT €KCILTY-
aTanii Ha Micbkux Mapmpytax. OKpiM TOro, BU-
0ip enextpoOyciB Tury ONC o0yMoBiIeHHI Ta-
KOX 1 aKTUBHHMH MPOEKTHUMH poOOTaMH y Ha-
NPSMKY CTBOpeHHS estlekTpoOyciB miarumy ONC-
V (V —variable), o61agHaHux cHCTEMOIO 3aMiHU
0JIOKIB TATOBHX akyMyIsiTopHuX OaTapeit (AKD).

AmHaJji3 myOmikanii

OCHOBHUMH, TOOTO, HAWOIIBII BH3HAYATILHUMU
KOHCTPYKTHUBHHMH, EKCIUTyaTalliiHUMHU Ta €KO-
HOMIYHUMU TIapaMeTpaMH MIChKUX eIeKTpoOy-
CiB OyIIb-SIKOT'O THITY SIBJISIIOTHCS:

— HOMiHaJbHA TACAXKUPOBMICTUMICT 3
YMOBH 3aCTOCYBaHHS MaKCUMAaJIbHOT IOITyCTUMOT
MUTOMOT HOPMH CTOSIYMX TMACAXKHPIB, OCKLIBKH
NepeBE3eHHS acaXUPIB ABISETHCS 1X TOJIOBHOIO
byHKIII€RO;
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— BEJMYMHA aBTOHOMHOTO TpoOiry 6e3 mo-
JATKOBOTO 3apsDKaHHs/ MiA3apsiKaHHA aBTO-
nomuaux JIEE;

— TIIUTOMAa BUTpaTa eJIEKTPOCHEprii s me-
PEBE3CHHS OJJHOTO MACaKUPa;

— co0iBapTicTh TEpPEBE3CHb MACAKUPIB HA
MapIIpyTax:

— PpHWHKOBa BapTiCTh NPHUIOAHHS E€JIEKTPO-
Oyca, sika y 3Ha4HI{ Mipi OB’ A3aHa i3 BapTICTIO
aToHOMHUX JIEE Ta iX )KUTTEBUM ITUKJIOM.

IlepcieKTHBHICTD HANIPSIMKY PO3BHTKY MiCh-
kux enektpoOyciB tuny ONC oOrpyHTOoBana
MPOBEJCHIMH Yy 0araThoX Pi3HUX €BPOIEHCHKUX
MicTax pe3yiabTaTaMu JOCHiKeHb [1], moOymo-
BaHUX Ha MOPiBHSHHI OCHOBHUX TEXHIYHHX Mapa-
METPIB I E€KOHOMIYHHUX MOKa3HUKIB €JICKTPOOY-
CiB Pi3HMX KOHIIEMIiil, 00JalHAHUX CHCTEMaMHU
HIYHOTO, TIOMIpPHOTO H IyXe LIBHIKOTO 3apsi-
moxanas TsaroBux AKDB, a Takox ix mimzaps-
JOKaHHA B ICHYFOUHX TPONEHOYCHUX MEpeK.
[IpoBeneni mocimimKeHHS TOKa3allu, M0 KOHIIET-
it ONC sBisteTbCa HAWOIBII JOIUJIBHOO IS
CTBOPEHHSI HOBUX INEPCHEKTUBHUX MOJeENEH Mi-
CBKHX eJIeKTpOOyCiB, OCKLIbKH 00CSTH HEOOXi-
HUX 1HBECTHIIN B iCHYIOYl MICBbKi iH(pacTpyK-
TypHu cytreBo MeHmi. [llonpasaa, BigmiueHi i
JIesIKi HEeJOMIKA TaKhuX eNeKTpPOoOyCiB — BeJHKa
maca tarosux AKD i, BiANOBIIHO, MEHIIIA HOMi-
HaJlbHA TAaCa)KUPOBMICTHMICTh, 8 TaKOX HEO0-
XIHICTh 3aCTOCYBaHHS aBTOHOMHOTO OHaJIto-
Baya, KUK NpaLioe HAa JU3EIbHOMY NaJTbHOMY,
JUTSL 30UTBIICHHS] BETMYMHA aBTOHOMHOTO IPO-
0iry y XOJIOAHUM TIEPioT POKY.

3acTocyBaHHSI MICBKHX €JIEKTpOOyCiB THIY
ONC mnpomaryerbcsi Sk HaHOILIbII MPUHHITHA
albTepHATUBA JIJISl 3aMiHM aBTOOYCIB 3 JIHU3€JIb-
HUMH JIBUTYHaMH i y po6ori [2]. [i aBropamu na
MiJICTaBi TPOBEACHUX TMOPIBHSIIBHUX JIOCTi-
JOKCHb PI3HUX THITIB MICBKHX €JIEKTPOOYCIB Ia-
paJieJIbHUM MOPIBHSHHIM 1X OCHOBHHX XapakTe-
PUCTHK 3a3HA4Y€HO, 1[0 3aCTOCYBAaHHS MiCBKHX
enekTpoOycie Tuny ONC Oy/ie Bce Oibliie mocH-
moBatuck. Oco0rBO, 3 BpaXyBaHHSIM OYiKyBa-
HOTI'O BAOCKOHAJIEHHS KOHCTPYKLIH Ta TEXHOJO-
riit Burorosiaenns tarosux AKDB, a Takox TeHze-
HI[IH 10 BUKOPUCTAHHS BiJHOBIIOBAJIBHHUX JIXKE-
pesl y BUPOOHUIITBI €IIEKTPOCHEPT 1.

Sk BimoMo, y cucTeMax TATOBHUX MPUBOJIIB Mi-
cpkux enekrpo0yciB Trimy ONC y sIKoCTi aBTOHO-
muux JHEE 3actocoByrotbes TsroBi AKD pizHux
TumiB. EKOHOMiYHA MOUIMBHICTH X BUKOpHC-
TaHHS JUTS )KUBJICHHS TSATOBUX CIIEKTPOJIBUTYHIB
TaKUX eJNeKTpoOyciB OOIpyHTOBaHA Y JOCIIi-
JOKeHH] [3] Ha OCHOBI eKCIIEpUMEHTAJILHUX Mapa-

METpiB peajbHOI eKCIUTyaTallii MiCbKHX €JIeKTpPO-
OyciB Ha KOHKpPETHIH MapIIpyTHiK Mepexi. AHa-
mi3 eaeproemuocti TsaroBux AKbB enextpoOyciB
tury ONC Ta MOTY)XHOCTI 3apsiIHAX CTaHIIIH,
HEOOX1THUX JIJIs1 TX TIOBUTBLHOTO 3aps/DKAHHS Y Hi-
YHHIA 4ac 00U, TT0Ka3aB, 10 3aps/IHi CTaHIIii ce-
pPeAHbOI TIOTY)KHOCTI B TIOEAHAHHI 3 TATOBUMH
AKB cepennboi eHEeproeMHOCTI MEepeBEPUIYIOTH
CHUCTEMHU iX 3apsKaHHS 3 HU3BKUM E€HEpProcro-
KMBaHHAM Ta CHCTEMH YJIbTPAIIBUAKOTO 3apsi-
JOKaHHSA Ha OCHOBI TIOTYXHUX 3apATHUX CTAHIIIH.

OpHi€l0 3 BOKIMBUX MPOOJEM eKCILTyaTamii
MiChKHX enekTpoOyciB Ttumy ONC sBISETHCS
npo0Oyema, 1MoB’s3aHa 3 Maibke OJHOYACHUM 3a-
psamxanssam TsaroBux AKB Benmmkoi KiidbKOCTi
enekTpoOyciB. OCHOBHI acIEeKTH Ii€i podIeMu
JIETAITBHO PO3TIIAHYTI Y po0oTi [4], amke ogHOYA-
cHe 3apsymkanus TaroBux AKbB Bemmkoi cymap-
HOT EHEPrOEMHOCTI MOYKE MTPHU3BECTH JI0 HEOOXi/I-
HOCTiI 3aCTOCYBaHHS ENEeKTPUYHHX ITiICTaAHINH
HAJA3BUYafHO BHCOKOI ITOTY>KHOCTI. Y IbOMY JI0-
CIIJDKEHHI OOTPYHTOBaHAa TaKOX HEOOXIiTHICThH
PO3NOMIICHHS. TPOLECY 3aps/DKaHHS TATOBHX
AKDB Benmkoi KUTBKOCTI eNeKTpoOyCiB THITY
ONC Ha KisTbKa MepioiiB 3 ypaxyBaHHIM TEXHid-
HUX, CKOHOMIYHHX Ta CKCIUTyaTalliiHUX Hapame-
TPIB MEPEeXi 3apsSAHUX CTaHIIA. ABTOPH poOOTH
CIIPOTHO3YBANH, 110, ¥ MalOyTHROMY, Bce Oi-
JIbINA KUTBKICTh MICBKUX €NIeKTpoOyciB Oyie BiJl-
HocuTHcs 1o tuy ONC.

HeoOxinHicTh BpaxyBaHHS MOXIIMBOCTEH iH-
(pacTpyKTypH €NeKTPUYHUX ITiICTAHIIIH MPU BU-
0opi THIIIB eJIeKTPOOYCiB OOTPYHTOBaHA 1 y poOOTi
[5]. Ha ocHoBi aHamizy pi3HHX CHCTEM 3apsi-
JokanHs 1x taroux AKbB mokaszaHo, 1o, Hapasi,
HAMOLIBII JIOLITBHUMHU JJIs1 IEPEBE3CHb MMaCaKu-
piB Ha MICBKHX MapHIpyTaX SBJISIOTHCS JIBa TIijI-
Ty enekTpodycie — ONC-B (B — battery) ra OC-
Bces 3 manTorpadom, po3mi-IlieHUM Ha 3apsiiHii
crawiii (charging station). EnekrpoOycu miaruiy
OC-Bcs MaroTh psiji CyTTEBUX TiepeBar MOpiBHIHO
3 enektpodbycamu miarumy OC-Brb (roof of the
bus), y sikux manTorpad po3MilieHuit Ha 1axy Ky-
30Ba. A BiIHOCHUM HEOJIKOM €JIeKTpoOYCiB mi-
tury ONC-B, 100TO, enextpolyciB, siki 00Jai-
HaHi TsroBumu AKB Takoi eHeproeMHocTi, sika
HeoOxigHa At poOOTH Ha MapHIPyTi NPOTATOM
YChOTO BIJIBEJICHOTO Yacy, SIBISIETHCS HEOOXi-
HICTh PYYHOTO TiJKJIFOUEHHS PO3HIMHOIO IITe-
Kepa J10 3apsAHOI CTaHLIi.

Sk mokasaHo y poOoTi [6], Bu3HaYeHHS eHep-
TOEMHOCTI aBTOHOMHHX HAaKOIHYYyBadYiB EJICKT-
poeHeprii Ta HeoOXiAHOT IHYPACTPYKTYPH IS iX
3apsyIKaHHSA, SIBISETHCS KIIFOYOBUM €TarioM Ipo-
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eKTYBaHHS MEPCIIEKTUBHUX KOHKYPEHTOCIIPOMO-
JKHHUX MICBKUX eNeKTpoOyciB. [ns 3abe3neuenHs
KOHKYPEHTOCIIPOMOXKHOCTI MICBKi €J1eKTpoOycH
tairy ONC mopsii 3 BUCOKUMH KOHCTPYKTHB-
HUMH 1 eKCIUTyaTaliiHUMH MapaMeTpamH IIo-
BUHHI XapaKTepU3yBaTUCS MEHIIOK BETUINHOIO
TCO nopiBHSIHO 3 MICEKUMH aBTOOycaMH, 00J1a-
JHAHUMH JU3eNbHUMH OBUryHamu. [Ipote, mms
3a0e3neueHHs HaJle)KHOTO a00 331aHOr0 aBTOHO-
MHOTO TIPOOITY TakuX eNeKTpoOyciB HEOoOXimHi
TaroBi AKDB Benmmkoi eHeproeMHOCTI, TPHIOaHHS
SAKHX TOB’S3aHO 3 BHCOKHMH iHBECTHUIIHHUMH
BuTpaTamMu. OKpiM TOTO, JOBOJI CKIATHOO TIPO-
0JIEMOIO SIBIISETHCS ONMTHMI3AIlIS TIPOIIECy 3apsi-
oxanusa tarosux AKD BelMKol KUIBKOCTI €JIEKT-
poOyciB Tuny ONC y HiyHHH Yac 100H.

[IpobaemamM, OB’ I3aHUM 3 ONITHMI3aIli€l0 3a-
psanHOi iHGPACTPYKTYpH 3 METOK 3MEHIICHHS
o0csriB (iHaHCYBaHHS Ha ii 0ONAIITYBaHHS Ta
eKCIUTyaTallifHNX BUTPAT MICBKUX €JIeKTpoOy-
CiB, IPUCBSYEHO JOCipKeHHs [7, 8].

[MuranHs BUOOPY MOBXKWHH Ky30BiB MiCBKUX
eeKTpoOyCiB 3 OTISAY HA BUTPATy €NEeKTPOeHe-
prii Ta pAm IHIINX MapaMeTpiB PO3TISHYTI ¥ PO-
oori [9]. Ha 0CHOBI eKClIepUMEHTAIBHUX JOCIi-
JUKEHBb eJIeKTPOOYCiB pi3HMX BHPOOHHUKIB 3 JIOB-
JKUHOIO Ky30BiB 8,05-8,5 M (wotupu Momeni) Ta
10,48-10,5 M (Ir’sTh MOJIENEH) HA YOTHPHOX Pi3-
HUX MiCBKHX MapHIpyTax MpH Pi3HUX MOTOJIHUX
YMOBAaxX BCTaHOBJICHA 3JISKHICTh BUTPATH €JICK-
tpoeHeprii Taroux AKDB Bim macu enexTpoOy-
CiB, MapaMeTpiB MapIIPyTiB Ta TEMIIEPATYP MOBi-
TPSI HABKOJIMIITHHOTO CEPEIOBUIIA.

Pe3ynpraT aHANOrivHUX JOCIHIKEHb 3 BHU-
3HAYEHHS BUTPATH EJIEKTPOEHePrii MiChbKUMHU
eeKTpoOyCcaMu Pi3HUX TUIIOPO3MIpPIB 32 JOBKH-
HOIO Ky30BiB HaBeJleHi 1 y podorax [10, 11].

MeTa Ta NOCTAHOBKA 3aAa4i

Meroro poOOTH SBISETHCSA OIIHKA JOITBHOCTI
NPOEKTYBAHHS, OCBOEHHS BUPOOHHMIITBA HAa MiAll-
pUEMCTBAaX YKpaiHuU Ta NOJAIIBIIOTO 3aCTOCYBaHHS
MEPCIEKTHBHIX KOHKYPEHTOCIPOMOKHHX 1HHOBA-
HiiHuX Mickkux enektpodyciB CKi 3 1oBkuHOIO
Ky30BIB y miarma3oni noHag 8,0 m g0 10,0 M st
niepeBe3eHb MaCaXUPiB HA MiICHKUX MapIpyTax.

s nocsArHeHHs MOCTaBJIEHOI METH HeoOXi-
JTHO BHUPIIICHHS HACTYIHHUX 3aBJaHb:

— pO3poOJIeHHS €CKi3HUX NPOEKTIB iHHOBA-
uiitnux enextpoOyciB CKi Ty ONC pizHux tu-
MOPO3MIpiB Ha OCHOBI JOTPHUMaHHs HPUHLIHUITY
"IpY 1HIIMX OJHAKOBUX YMOBax'",

— (dopmyBaHHs HaHOLIBII XapaKTEepPHUX TO-

Ka3HUKIB ISl TIOPIBHSUIBHOTO aHAII3y €JIeKTpPO-
OyciB CKn pi3HOi HOMiHaNBbHOI Maca)XKUPOBMIC-
THUMOCTI;

— TPpOBEIEHHS MOPIBHIBHOTO aHajli3ly Hai-
OiTBIII BU3HAYAEHAX TTIAPaMETPiB MICHKUX €JICK-
TpoOyCiB OTHOTO TUIY Pi3HOI HOMiHAJIBLHOT BMicC-
THMOCTI;

— OIliHKa JIOIJILHOCTI CTBOPEHHS i1HHOBA-
MiHHUX MiCBKHX enekTpooyciB CKir;

— BHOIp JOBXWHU Ky30BiB iHHOBaILlIHHUX Mi-
cpKkux enektpodycis CKut 11 mogansmoro mpo-
eKTyBaHHS Ta opraHi3alii BUpOOHMLITBA Ha BiT-
YM3HSHHUX MiAMPUEMCTBAX.

Konuenuisi po3po06eHHst eCKi3HUX MPOEKTIB
MiCBKHX eJIEKTPoOyciB

st mpoBeieHHS TOCTIHKEHb MICBKUX €IIEKTPO-
oycie CKi tumy ONC 3 CHCTEMOIO MOBIJIEHOTO
3apsipkands Taropux AKB y HiuHui yac noou
MPUIHATA KOHIICTIIsI CTBOPEHHS iX ECKI3HHX
MPOEKTIB Ha OCHOBI 3aCTOCYBaHHsI IHHOBaNiHHOT
KOMITOHYBQJIbHOI CXEMH Ha HACTYITHHX 3acajax:

— KouicHa ¢opmyna — 4x2.1 Ha OCHOBI 3a-
CTOCYBaHHS TSATOBHUX MOCTIB PO3Pi3HOTO THITYy 3
He3aJIeKHOIO IMi/IBICKOI0 OTMHAPHUX KOJIIC;

— ¢dopmyna cuyx00BuX (TacaXUPCHKUX)
neepeit — 0-2+2-0, sixka nepeadavae 3acTOCYBaHHS
JIBOX TOJABIHHHMX MacaXUPCHKUX JIBEpEH, po3Mi-
MICHUX y CEPeHIX YaCTHHAX Ky30BiB €IeKTPoOy-
CiB y MeXkax iX KoJlicHUX 0a3;

— 3aCTOCYBaHHS HOBHICTIO BiJOKPEMIIEHOTO
BiJl MTACAXXUPCHKOTO CAJIOHY BIJJIUJICHHS BOJIA 3
BXOJIOM 13 CaJIOHY;

— 000B’s3KOBa HAsIBHICTh HE MEHIIIE OJTHOTO
HAKOMWYYBAJILHOTO MailaHunKa s Po3Mi-
HICHHS Macakupa y iHBaJli/IHOMY Bi3Ky;

— TUIaHYBaHHsS TACaXHPCHKUX CAJOHIB —
3MillIaHe, Y CepeIHIl YacTHUHI MacaXMUPChKUX Ca-
JIOHIB — JIBO- 200 TpUPSIIHE,

— JIONyCTHME BCTaHOBJICHHS MAaCAKUPCHKUX
CHUJIIHb — 32 HAIPSMKOM pyXy a00 CITUHKaMH JI0
OOKOBHH (IlepeBakHE), MiHIMallbHa KUIBKICTh —
NPOTH HAIMPSIMKY PYXY;

— MiHiMi3amis TepeaHbOro 1 3aJHBOTO 3BU-
CiB Ky30BiB €JEKTpOOYCIB 3aBISIKH 3acTOCY-
BaHHIO TSATOBOTO MOCTa 3 HE3AJIC)KHOIO ITiJBiC-
KOIO KOJIiC;

— pPO3paxyHKOBa JOBXHMHA THUIIOPO3MIipiB
Ky30BiB elleKTpoOyciB Tphox Mozenedd — 8,0 M,
9,0 mTa 10,0 M;

— NIMpHHA KY30BiB €JeKTPOOYCIB OJHAKOBA
JUIS yCiX TUIOPO3MipiB — 2,55 M;

— poamimeHHs TsaroBux AKB — y TexHiu-
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HOMY BIJICIKY Yy 3a/IHI/ YaCTHHI Ta Ha Jaxax Ky-
30BiB eNEeKTPOOYCiB;

— pO3paxyHKOBa BEIMYMHA aBTOHOMHOTO
pyxy — He merme 200 kM;

— JIONyCTHMa IMMOBHA Maca eNeKTpoOyciB — Ha
PiBHI JOITyCTHMOT TOBHOI MacH TBOMOCTOBHX aB-
TOOYCIB Ta BAHTQXKHUX aBTOMOOLJIIB, TOOTO HE Oi-
neire 18000 kr;

— KOHCTPYKLIsl Ky30BiB €JIeKTpoOyciB — MO-
IyTBHOTO THUITY, SIKi CKIIQIal0ThCA 13 BiMOBIAHOT
KUTBKOCTI MaKCUMAaJTbHO YHi(iKOBaHUX MOJYIIB.

Ecki3ni npoexTH ejieKTpo0yciB cepeHbHOro
kaacy Tuny ONC

ba3oBuM Ky30BOM iHHOBAI[IHHUX MiCHKHX €JICKT-
poOyciB 3aIlaHUX TUIOPO3MIpiB SBISETHCA KY30B
HaiiMeHIo1 HoBXHUHH, TOOTO 8,0 M. OCKIIbKH
JUTst 3a0e31eueHHsI 3pyYHOr0 BXOy-BUXOTy 3 Ta-
CaXKHUPCHKOTO CaJIOHY IepeadadueHo JBOE MOBii-
HHUX TACAXHUPCHKUX JBEpeil enekTpolyc Takoi
JOBKMHU TIOBUHEH MaTH JOCTaTHBO BEIIMKY KO-
JicHy 0a3y. 3po3yMijio, 10 3a0e3MeUCHHS BeJIU-
KOi KOJIICHOI 0a3u y enexTpolycax 3 JOBKHUHOIO
Ky30Ba 8,0 M MOXKJIMBE JIUIIIE 32 PaXyHOK MiHIMi-
3alii mepeIHboro i 33JHHOTO 3BUCIB.

IIpore, MiHIMI3alis TEPeIHBHOTO 3BHCY 3a
YMOBH 3aCTOCYBAaHHS KEPOBAaHHX MOCTIB OyIb-
SIKOT'O TUITY TIOTpeOye

a00 PO3MIIICHHS CUIIHHS BOIS HA JIJISHII
1JUTOTH, BHCOTA SKOT, JUIS TOCTYILY JI0 poO0YOro
MICIIS BOIis, BUMArae o0JalTyBaHHs, IOHalMe-
HIIIE, IBOX MPOMDKHUX CXOJTUHOK;

a00 3MileHAst pOO0YOT0 MICIS BOJIIS A0 TI03-
JIOBXKHBOT OCi cHMeTpii Ky3oBa enekTpoldyca,
TOOTO BCTAHOBJICHHS CUJIIHHS BOJIisSL MIXK apKaMu
KOJTiC KEPOBAHOTO MOCTA.

OOuzBa BapiaHTU MalOTh PsAA HEJOMIKIB, 30K-
pema, 3MileHe PO3MIIlIeHHS! CUAIHHS BOJSL YTPY-
JTHIOE TIEPEJIHIM OTJISA IMiJ] Yac 00 i3y 4 00roHy
IHIIAX TPAHCIIOPTHUX 3aCO0IB, SIKi PyXalOThCS 110~
niepeny. Tomy, aBTOpOM 3arpONIOHOBAHUH THIITHIA
BapiaHT MiHIMi3allil MepeIHBOro 3BHCY MICHKUX

eeKTpoOyCiB 3 Ky30BaMH Mayioi JOBXKHHHA. BiH
MOJIATAE y 3aCTOCYBaHHI KEPOBaHOTO MOCTa 3 He-
3JIEKHOTO ITiIBICKOIO KOJIIC, PO3MIMIECHUX acHMe-
TPUYHO BiITHOCHO TIO3/IOBXKHBOI OCI CHMETpIi Ky-
30Ba enekTpodyca (puc. 1).

5950

8000
Puc. 1. Micbkuif enekTpodyc 3 acHMETpUIHUM

PO3MIIIEHHSM KOJIIC KEPOBAHOTO MOCTa

YV Takomy BapiaHTi KEpOBAaHOTO MOCTa TEPe/I-
Hill 3BUC Ky30Ba 3 OOKY IIPaBOro Kojeca MiHiMi-
3oBanui (1,015 M), mo 3abe3neuye BEIUKY 30HY
y cepemHiii 4YacTWHI Ky30Ba IJISl PO3MIIEHHS
JIBOX TIOABIMHMX Maca)kUPChKUX JaBepei. 3 60Ky
JIIBOrO KoJjieca 3BUC 30imbinenuii g0 1,865 M,
TOOTO IO TaKOi BENTMYHHH, sKa 3a0e3reuye 3py-
YHE PO3MIMICHHS CHAIHHS BOIISA 3 OCTYTIOM JIO
HBOr0 0€3 MPOMIXHUX CXOJMHOK. 3BICHO, KOJIi-
CHI 0a3M TakuxX eNeKTPOOYCiB OJHOIO i TOTO XK
TUTIOPO3MIpY MarOTh Pi3HI BETHYUHU — OLUIBITY
1o npasiii OokoBuHI 1 MeHITy Ha 0,85 M U1 BCiX
TPHOX THIIOPO3MIpPIB — IO JIiBii OokoBHHI. Bij-
HOCHHMMH HEJIOJTiIKaMH HPOIIOHOBAHOTO PillIeHHS
SBJISIOTHCS JISSIKE YCKIJIQ[HEHHSI KEPMOBOTO YII-
paBJIiHHS Ta BXiJ J0 BLIIJICHHS BOJIS 3 Taca-
JKHPCHKOTO CAJIOHY.

BokoBi mpoexkIii Ta MIaHyBaHHS MMacaXKHPCh-
KHX CaJIOHIB PO3pOOJICHUX €CKI3HUX MTPOEKTIB Mi-
CBKUX €JIEKTPOOYCIiB TPhOX THIIOPO3MIpiB 3a J10-
BXKMHOIO Ky30BiB HaBEZICHI Ha puC. 2.
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[TnanyBaHHS MacaXUPCHKUX CaAJIOHIB MicbkuX enekrpodyciB CKi: a) — mpoekr AIIII-COI;
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BXin 1o MOBHICTIO 130JOBAHOTO BiIIITICHHS
BOJIisl 3 METOIO 3a0e3nedeHHst KoMpopTabenbHuX
YMOB TIpaili, 30iCHIOETHCS depe3 Bepi Oe3noce-
PEIHBO 3 MACAKUPCHKOTO CANOHY.

OcHogHi 6noku Tsaroux AKB Ta iHmi xom-
TUICKTYBaJIbHI BUPOOU CUCTEMU KEPYBaHHS TATO-
BUM TIPUBOJIOM €JIEKTPOOYCIB PO3MIIIYIOTECS Y
3aHil YaCTHHI Ta Ha 1aXy iX Ky3O0BiB.

3 oAy Ha ONTUMI3alilo IJIaHyBaHb Maca-
JKAPCHKHUX CAJIOHIB 3 METOIO JOCATHCHHS HaiOi-
JBIIOI  TTacaKUPOBMICTHMOCTI 3aCTOCOBaHE ix
JIBOXPS/IHE TUIAHYBAHHS 3 PO3MIIIICHHSAM OJMHA-
PHUX MacaXUPCHKUX CUIIHD Y CEpeIHIl JacTHHI
CITUHKaMU A0 060X OokoBwuH. | nutie 3a BigaineH-
HSIM BOJIisl HABIPOTH TEPEIHIX MacaKUPChKUX
JIBEpei J1Ba CHUJIIHHS BCTAHOBJICHI CIIMHKAMH Y
HaANPSAMKY PyXy eleKTpoOyCiB.

HaxomuuyBanpHi MailaHYMKH y calloHaX
€JIeKTPOOYCIB KOXKHOTO TPOEKTY OO0NalToBaHi
HaBIPOTH 3aJHIX MACAKUPCHKUX JBEpeH 3
OTJISITy Ha ONTHMI3aIlilo HaBaHTar Ha Kojieca Ke-
POBAHOTO 1 TATOBOT'O MOCTIB.

Busnauennsi napamertpiB
nacaxxupoBmicTumocti enekTpodycis CKa
PO3pO0.JIeHUX MPOEKTIB

o mapameTpiB macaKupOBMICTIMOCTI MiCHKHX
eNeKTpoOyCiB BiHOCSATHCS HOMiHAJIbHA BMICTH-
MICTh, KIIBKICTh MaCaXUPChKUX CHIIIHb, BCTAHO-
BJICHHX Y MAaCaXMPCHKUX CaJOHAX, KUTBbKICTh Ia-
CaXXHPIB, SKi IEPEBO3ATHCS Y IHBAJITHUX Bi3Kax,
Ta KIJIBKICTh IMaCaXUPIB, SIKI MOXKYTh MEPEBO3U-
TUCH y CTOSTYOMY TIOJOXKEHHI.

HowminanbHa macaXupoBMIiCTHMICTh €IEKTPO-
OyciB 0OMEXKYEThCS IBOMA TTapaMeTPaMHU:

TUTOIIEI0 MMACAKUPCHKOTO CAIOHY, IpU3Haye-
HOIO JUISl PO3MIILCHHS ACAKUPCHKUX CHUIIIHD Ta
CTOSIYMX MACAKUPIB;

JIOITyCTUMOIO MAcCOI0 TAacaKUpiB 32 yYMOBH
NPUIHATOTO 3HAYSHHS JIOITYCTHMOI TOBHOT MacH
eeKTpoOyCiB.

HowminankHa nmaca)kxupoBMiCTUMICTh 32 JIOMY-
CTHMOIO MacO0 TIaCAKUPIB BU3HAYAETHCS 32 BU-
pasoM:

N™ < [Mn]_(Mcen +mso¢))
nac m

mac

e [M i ] — IOTIyCTHMa TIOBHA Maca eJleKTpooyca,

Kr; M — Maca criopsijukeHOro enekTpooyca, Kr;

m,,, — PO3paxyHKOBa Maca BOJis, KI; M. —

600

pO3paxyHKOBa Maca Mmacaxupa, Kr.

: M)

[IpwitHATOIO KOHIIETIII€I0 TIepeAdaYeHa IOIy-
CTHMa [IOBHA Maca MPOEKTOBAHUX eNEKTPOOycCiB
[M, ] = 18000 kr, xoua 1 enekrpolyciB Ta aB-

TOOYyCiB, OONagHAHUX TIOPUIHUMU TATOBUMHU
MIPUBOJAMH, JOMYCKAETHCS 30UTBIICHHS 11 BeNH-
yuan  ©Ha 1500 kr, TOOTO [0 PpiBHA

[M:] = 19500 kr.

Jst MichKuX eneKTpoOyciB, BIATOBITHO [0
BuMor [IpaBmn EDK OOH Ne 107, maca Bomist
CTaHOBUTH M, = 75 kr; mMaca 1-ro macaxupa

npuiiMaeThCs PiBHOWO M. = 68 Kr.

HominanpHa MmacaXupoOBMICTHMICTh MiCBKHX
eNeKTpoOyCiB 3a IUIOIMICI0 TAacCaKUPCHKOro ca-
JIOHY, TIPU3HAYCHOIO JIUIsI PO3MIIIICHHS TTaCayKup-
CHKHX CHJIIHb Ta CTOSTYUX MACaKUPIB, CTAHOBUTH!

anac = ncm{ + i' (2)
qnac

ne N, — KUIbKICTh OJMHAPHMX MACAKUPCHKUX

CUJiHb, BCTaHOBJCHHX Y MAaCaKUPCHKOMY ca-
JIOHI, OA.; S, — IUIOLIA MiJJIOTH MaCaXXKUPCHKOTO

CaJIOHY, Ha SIKiH MOXYTh PO3MillIaTHCS Taca-
JKUPH Y CTOSYOMY TIOJIOKEHH], M; (.. — IHTOMA

IJIOIA I PO3MILIeHHs 1-ro CTOS4oro maca-
KHpA.

Jiss  MICBKHX eJeKTpoOyciB MpUHMaeThCs
Oisn= 0,125 mM%mac., mo craHoBuTH § mac./m?

(MakcuMabHa BETUYHMHA).

MiHimMasbHa KUIBKICTh OJIMHAPHHUX MACAXKHP-
CHKHX CHJIiHb, SKi TIOBUHHI OyTH BCTaHOBJEHI y
MacaXUPCHKOMY CaJlOHI MICHKHX €IeKTpOOYCiB,
CTaHOBHUTb, BiAMOBigHO 10 BUMOT [IpaBun EOQK
OOH Ne 107:

O’gsnc B n::li; < Snc’ (3)

ae S, — IUIoIIA acaXUPChKOrO CAJIOHY UIsl pO-

3MILICHHS TACAKUPCHKUX CHJIIHB Ta CTOSIYUX Ma-
CaXHpiB, M°.

MakcuMaibHO MOXKJIMBA KUIBKICTh OIMHAp-
HUX MACAKUPCHKUX CUAIHb 0OYMOBIIOEThCS:
TJIOIICIO MACAKUPCHKOIO CAJIOHY, MTPU3HAYEHOO
JUTSL PO3MIILIEHHS TACAXKUPChKUX CHIIHB Ta CTOS-
YHX NACAKHUPIB;

MOKJIMBUMHY BapiaHTaMH TIAHYBaHb ITaCAXKUPCh-
KOT'O CaJIOHY.

Po3paxyHKoBi mapamMeTpu HacaKupOBMiCTH-

MOCTi PO3pPOOJICHUX TPOEKTIB MEPCIICKTUBHUX
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IHHOBAIIfHAX MICBKHAX €leKTpoOyciB 3a IuIOo-
[IaMH X MaCaKUPCHKUX CANOHIB HaBeJeHi y Ta0-
ja 1.

Tabmums 1. TlapameTpn macaXUpOBMICTUMOCTI
MPOEKTIB MichKuX enekTpodyciB CKir 3a muromero
MacaXKUPCHKOTO CAIOHY

IIpoexr enextpo- | AIIIl- | AIIII- = AIIII-
Oyca Co01 C02 Co03
[Imoma macaxxupce-

KOro calony, S ., | 12,7 151 175

M2

IInowa canony aJis
PO3MIIIICHHS CTOSI-
YHX MacaXupis,
S,., M?

cr 2

6,5 7,3 78

KimpkicTs oguHAp-

HUX TacaXHPCHKUX

CHiHb, MiHIMAaJIbHA,
min

SIK BHITHO 3 OTPUMaHUX PE3yJIbTATIB, 31 301Tb-
HICHHSIM JTOBKHMHHU KY30BiB €IeKTpoOyCiB iX BMi-
CTHMICTh 3pocTae Ha 9-10 Jom./m.

Busnauennss mapamerpiB mac ejieKTpoOyciB
CKa tuny ONC pi3nux Tunopo3mipis

Jlo ocHOBHHUX MapaMeTpiB Mac enekTpoOyciB Ha-
JeXaTh JIOMyCTHMa IOBHA Maca, Maca y CHops-
JOKEHOMY CTaHi, TIOPOXKHSI Maca 1 JOImycThMa
Maca MacaXupiB, a TAKOXK Maca OJIOKIB TATOBUX
AKDb depes 3HauHMIA BIUTMB Ha BEIHYWHY 1X HO-
MiHAJTEHOT TaCa)KHPOBMICTHMOCTI.

[loBHa KOHCTPYKTHMBHa Maca eJIeKTpoOycCiB
CKJIQJIA€THCS 3 TPHOX MapaMeTpiB:

M§:M§n+mBOH+MnacS[Mn]’ (4)

ae M, — Maca cropsiixKeHOro enekrpolyca, Kr;

Neyy > O 12-13  14-15 16-18 M, . — Maca macakupis, Kr.
IMTapameTpu nacaxu- 3 orsimy Ha Pi3HI TUIOPO3MIPU MPOSKTOBA-
POBMICTHMOCTI, YOI HHX €JIeKTpOoOyCiB BUpa3 /Uil BU3HAYCHHSI MacH
- cuas4ux, Ny, 12 16 21 €JIeKTPOoOYCiB y CHOPSIIKEHOMY CTaHi, 32 YMOBH
crosmnx, N, 52 58 62 3aCTOCYBAHHSI KEPOBAHOTO i TATOBOTO MOCTIB 3
: HE3aJIKHOIO IMTiIBICKOIO KOJIIC, MOKHA 3aITUCaTH
- HOM1HaJIbHa 3a .
Yy HACTYITHOMY BUTJISIII:
IUIOIICHO CAJIOHY, 64 74 83
S
Nnac
e _ K
M con M cn + (mKM+n + mmM+np + z mK + mme() ) + z mill + (mCK + malc6 ) + z mcu()’ (5)

Jge M — Maca CIOpsiIKEHOTo Ky30Ba €IeKTpo-

Oyca (0e3 macu TsroBux AKDB, arperatiB TpaHc-
MICIi Ta X00BOT YaCTHHH, 0€3 MacH MMacaXUPCh-
KHX CHJIIHB TOIIO), KT; M — Maca KepoBaHOTro

KM+n

MOCTa 3 IiJBICKOIO KOJIC, KT, M Maca TAro-

mm-+np

BOT'0 MOCTA 3 TiJIBICKOIO KOJIIC i PeAyKTOPOM TO-
JIOBHOI Tiepejiadi, Kr; ka — Maca KoJIic Kepo-
BAHOT'O 1 TATOBOT'O MOCTIB (Maca KOJIICHUX TUCKIB
1 IIIMH), KT; M Maca TATOBOTO EJICKTPHYHOTO

meo
neuryHa (EJI), xr; me — Maca KOMILIEKTyBa-

JHHUX BUPOOIB CUCTEMH KEPMOBOTO KEPYyBaHHS,
raabMiBHUX CHCTEM, CHCTEMH HHU3LKOBOJIETHOTO
€JIeKTPOO0JIaIHAHHS, CHCTEMH aBTOHOMHOTO
OTaJIeHHS, CUCTEMH KOHJIWIIIIOBaHHS TOBITPS Y
NacaXMPCbKOMY CaJlOHi TOILIO), KI; M, — Maca
CUCTEMH KEPYBaHHS EJIEKTPUIHUM TATOBUM IIPH-
BOJIOM, KT; M, . —Maca 01okiB TsiroBux AKB, kr;
Z m,. — Maca BCTAHOBJIEHUX Y Naca)KUPCHKOMY
CaJIOHI OJJMHAPHUX CHUJIIHb, KT

Maca crnopsaKeHOro Ky30Ba eJeKTpodyca
0e3 macu TaroBux AKB, arperatiB TpancMicii Ta

XO/IOBOi YacTWHH, 0€3 Mach MacaXMPChKUX CH-
JIiHb Ta IHITUX KOMIUIEKTYBAJIbHUX BHPOOIB BH-
3HAYAETHCS 32 BHPA30M, aHAJIOTIYHUM HaBeje-
HoMmy B [12]:

M :11 = Am::(H LKy3 ' (6)

Jac Amfn— IMUTOMAa Maca Ky30Ba CIIOPAHKCHUX

enekTpoOyciB-anajorie 6e3 macu tsaropux AKB,
arperariB TPaHCMICIT Ta X0/I0OBOi YaCTHUHH, KI/M;
L, — OBKHHA Ky30Ba IPOCKTOBAHOTO

enexkTpoOyca, M.

s mpoBeneHHS PO3pPaxyHKOBHX —JOCHi-
JOKEHBb TUTOMA Maca Ky30BiB CHOPSIKCHUX MiCh-
KHX eJIeKTpoOycCiB MpHUIHATA PiBHOIO

Am;, = 680 Kr/M (1iana3oH BEJIUYHH I MiCBKUX

aBToOyciB Am}, = 650-700 xr/m ).

st po3po0JieHHsT €CKI3HUX IPOCKTIB MiCh-
kux enexkrpodycie CKn BuOpaHi kepoBaHMil Ta
TATOBUU MOCTH 3 HE3AJIEXKHOKO M1IBICKOO OJIMHA-
PHHX KOJiC BUPOOHHIITBA 1TANIHCHKO-TYpPEIbKOT
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kommamii "Brist Axle S.r.1." mozgeneii:

— IFS TJC 80-225 — kepoBaHuii MiCT 3 ITiBi-
CKOIO KOJIIC;

— IDS TJ 105-225 HR — TaroBuii MicT 3 mia-
BICKOIO KOJIC 1 peIyKTOpOM TOJIOBHOI Tepeaadi
(T'TD).

Koneca xepoBaHOro i TATOBOr0 MOCTIB 00J1a-
JHAHI [IUHAMH THUIIOPO3MIpiB, BIAMOBIIHO,
275/70 R22.5 a60 315/70 R22.5 ta 385/55 R22.5.

Macu KepoBaHOTO i TATOBOI'O MOCTIB, MacH
KOJIIC i IONMyCTHUMI HaBaHTAard Ha MOCTH Y 3aJICK-
HOCTI Bijl TUTIOPO3MIpiB IIKMH Ta JOITyCTHMA TIO-
BHA Maca eJIeKTpoOYCiB HaBelleHi y Tabmuiii 2.

Tabmums 2. Tlapamerpm Mac 1 JOIyCTUMHX
HaBaHTAal' HA MOCTH MiChKHUX enekTpo0yciB CKi
M IFS TJC IDS TJ
oAcib Mocta 80-225  105-225 HR
IIpuznaueHHs KEepOBaHUM TATOBUM
gaolii}ll;g]l}:aKH 63.74 7848 103,00
) (6500) = (8000) ;: (10500)
Maca Mocra, KT 460 580
Tumoposmip mmu | 275/70  315/70 385/55
Maca koiic, KT 184 212 234
Maca mocra 3 644 672 814
KOJISCaMH, KT

s TaroBoro mpuBoAy enekTpoOyciB BuOpa-
Hui taropuit EJI momeni "TM4 SUMO MD
HV2500-6P" BupoOHMITBa KaHAJCHKOI (ipMu
"Dana TM4 Inc." HOMIHATBPHOI TOTYKHICTIO
115 kBT, maca sikoro 225 r.

Jns  mpoBelleHHS PO3PaxyHKOBHX —JIOCHi-
JOKEHb TIPUHHSTI HACTYIHI BETMYMHH TapaMeT-
piB Mac, siki BXoasaTh 10 (5), m,, = 300 kr; me
= 1000 xr.

Maca naca)XxupcbKHUX CHIiHb BU3HAYAETHCS 3a
KUIBKICTIO, BCTAHOBJICHOIO Y TACaKUPCHKUX Ca-
JIOHAX:

Z mcud = noc moc ’ (7)

ne N,. — KUIbKICTh OAWHAPHUX CH/IHb, BCTAHOB-

JCHUX Yy MAca)XHPChKOMY CalloHi, ox.; M, —

Maca OJMHAPHOTO MaCaKUPCHKOTO CUJTIHHSA, KT.
Maca oIMHApHOTO MACAKUPCHKOIO CHIIHHS
npuitHATa piBHOIO M, = 15 KT.
Maca OnokiB Tsarosux AKDB BinmosigHOro
TUIy BU3HAYAETHCS 32 (HOPMYJIIOHO:

(8)

ne W, . — eneproemuicts Trosux AKbB, HeoO-
XiJHa 11 3a0€e31eYeHHs BEIMYMHH 33aHOTO aB-
TOHOMHOTO Tpobiry, KBrron.; ph. — muToMa

eHeproemuicts TsaroBux AKb, kBt-rom./kr.
HeoOxinHa €HEpProeMHiCTh OJIOKIB TATOBUX
AKD po3paxoByeThCs 32 BUPA30OM:

2L 9)

Je Aw, — IMTOMa BUTpaTa €HeproeEMHOCTI TSTO-
Bux AKD 3 ypaxyBaHHSIM Macu enektpoOyca Ta
BEJINYUHA aBTOHOMHOT'O mpooiry,
KBrrox/krkm; K, — KOeQILieHT I0IyCTHMOro

n
po3psamxenns Tsrosux AKb; z L, — BenuumHa
i=1
aBTOHOMHOTO TIpo0iry enekrpoOyca mia 9ac po-
0OTH Ha MapIIPYTi, KM.
JloOoBa BenmMumHa aBTOHOMHOTO TIPOOIry ene-
KTPOOYCiB yCIX THUIIOPO3MIpiB MPHIfHATA PIBHOIO

Zn: L, =200 xm.
i-1

CepenHsi BUTpaTa EHEPrOEMHOCTI TATOBHX
AKB MicekumH enekTpoOycaMu CTaHOBUTh AW,

= (0,07-0,08)-10% kBr-rom./Kr-Km.

Jus cydacnux mitieBux TsaroBux AKB Tumy
LiFePO, p'. = 0,09-0,10 kBrroxa./kr, a koedi-
Ii€HT poOOYOTo Jiana3oHy kp =0,85-0,9.

s mpoBeieHHs pO3paxyHKiB NpUHHATI Be-
JINYUHA kp =0,85; pis = 0,10 kBrrox./kr Ta
Aw,, = 0,075-107 kBrrom./KrKm.

OCKiJIbKY MOBHA KOHCTPYKTUBHA Maca eJeKT-
poOYyCiB pi3HUX TUIOPO3MIPIB TeX OyAe Pi3HOO
pomyctumy moBHy Macy [M,] MoxkHa 3aMmi-

HHUTH HACTYIIHUM BHUPA30M:

[Mn]:an +m +mnacN§ac +ma1<6’ (10)

600
e M?, — maca CIOpsDKEHOTO enekTpobyca 6e3
ypaxyBaHHA MacH TAropux AKBD, kr.

Toni, Ha ocHoBi Bupasis (8)-(10) orpumyemo

dbopMyITy JiUIsl BA3HAYEHHS MacH OJIOKIB TSATOBUX
AKDB HeoOXiZHOT eHeproEMHOCTI:

n
o} S
AWm z LMi (M o + meod + mnac Nnac )
m _ i=1
akb n

kpp:f(6 - Aw,, Z Ly,

- (11)
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Po3paxyHKOBI BETMUYMHHM Mac CIOPSIKEHHX
nmpoekToBaHux enekrpolycie CKm 6e3 ypaxy-
BaHHS Macu OnokiB TsroBux AKb HaBeneni y
Tabaum 3.

Tabnuus 3.  Po3paXxyHKOBI Macu CIOPSIKCHUX
eJIeKTpOOYCIB pi3HUX TUIOPO3MIpIB 0e3 ypaxyBaHHS
Mmacu Tsroux AKb

IMpoekt AIIIT-  AINMl-  AIIII-
eleKkTpodyca Co1 C02 C03
JloBxrHa Ky30Ba,
M 8,0 9,0 10.0
y3 b

ITapameTpu mac, Kr:

[M, ] = 18000 kr, iioro po3paxyHkoBa HOMiHa-

JIbHA MMaca)XKHUPOBMICTAMICTB 32 JIOIYCTHUMOIO TI0-
BHOIO MacoOl0, BU3Ha4YeHa 3a Bupa3oM (1), craHo-
BUTE TUX € 83 4oil.

Tabmums 5. Po3paxyHKOBI mapaMeTpu Mac MiCBKHX
enekrpobyciB CKia tumy ONC

IIpoext AIIII- = ATIII- | AIIII-
eJIeKTpodyca C01 C02 C03
ITapametpu Mac, Kr:
- CIIOpSIIDKEHA 10170 | 11160 @ 12310
- TIOPOXKHS 10245 | 11235 @ 12385
o pHa KOTCIPYITIT | 14600 16200 | 18030

- Maca Ky3oBa, M | 5440 6120 6800

- Maca MOCTIB,

mICW+’l/ mn’LW+l’lp 460 580
- Maca KoJIic,
z m 184 212 234
-macaEJl, m,, 225
Maca IHIIHX CKJIaJg0-
BHUX YaCTHH, Z m,, 1000
- Maca CUCTEMHU,
300

m

CK

- CIIOpA’KEHa Maca

o6es macu AKB, | 7609 = 8317 9140
Mg,

Po3paxynkosi mapamerpu TsroBux AKB wi-
CBKHX €JIEKTPOOYCIB PI3HUX THIIOPO3MIpiB HaBe-
neHi y Tabmmi 4.

Ta6muus 4. OcHoBHi napametpu TsiroBux AKB y
3aJIXKHOCTI BiJI I ITHUIIB eIeKTpoOyciB

Tpoexr ATITI-CO1 | ATITI-C02 AII-CO3
enexTpodyca
Eneproem-
HICTB, 256 284 317
kBrron

W

aKo !

Maca Tarosux

AKB, m_ , kr 2560 2840 3170

Po3paxyHKOBi BEJIMUMHU CHOPSHKEHUX 1 TO-
POXHIX (CHOpsIKeHa Maca elekTpodyca 3 Ma-
coto Bogis) Mac enektpobyciB CKir tumy ONC
Ta TOBHI KOHCTPYKTHMBHI MacH HaBeleHI Yy
TabuI 5.

AHai3z po3paxoBaHUX IMOBHUX KOHCTPYKTHB-
HHUX Mac MOKa3ye, 10 X04a eJIeKTPoOyC THIIOPO3-
mipy AIIII-CO3 3a HOBHOIO KOHCTPYKTHBHOIO
Macoro repesuinye Ha 30 KT IPUHHATY BETUYAHY

Ouinka KoUiIbHOCTI eKcmTyaTanii MiCbKIUX
ejexktpodyciB CKa

Or1iHKka JOIIBHOCTI CTBOPEHHS. BHUPOOHHUIITBA
Ta 3aCTOCYBaHHS MICHKHX elekTpodOyciB CKi
tury ONC miist mepeBe3eHb MmacaXupiB IPyHTY-
€ThCS Ha MOPIBHUTLHOMY aHajIi31 MPOIIOHOBAHUX
THUTIOPO3MIPIB 1 CydaCHHUX MOJeNIel MIChKUX elle-
KTpOOYCiB CEpPEeTHHOTO 1 BEUKOTO KIIaciB.

Jis mpoBeieHHs MOPiBHUTBHOTO aHaji3y BU-
OpaHi HaWOINIBII XapakTepHi W BHU3HAYAJIBHI
KOHCTPYKTHBHI Ta eKCIUTyaTalliiiHi mapaMeTpu:

— Maca CHOPSKEHOTO eJIeKTpooyca;

— TIOBHA KOHCTPYKTHBHA Maca;

— JIOBXKHMHA Ky30Ba eJeKTpolyca;

— HOMiHaJIbHA TACAKUPOBMiCTHUMICTB;

— eHeproeMHicTh TaroBux AKbB;

— aBTOHOMHHH MpoOir 6e3 miA3apsKaHHS
taroBux AKB.

Ha ocHOBI BUKOpHCTaHHS ITUX TApaMETPIB 3a-
MPOTIOHOBAHI HACTYITHI KpHUTepii eheKTUBHOCTI
KOHCTPYKIIill MiCBKHX €JIEKTPOOYCIB:

— Koe(ilieHT KOHCTPYKTHBHOI e(heKTUBHO-
CT1 eNeKTPOOYCIB 32 CIOPSIKEHOI0 MACOI0, JIOB-
YKMHOIO Ky30Ba Ta HOMiHAJIBHOIO NTAaCa)KUPOBMIiC-
THUMICTIO;

— Koe(ilieHT eKcIuTyartamiiHoi eeKTUBHO-
CTi eNeKTpoOyCiB 32 HOMIHAJIBHOI MMaCaXKHUPOB-
MICTHMICTIO, BEJIMYMHOIO aBTOHOMHOTO TIPo0iry,
MOBHOIO KOHCTPYKTUBHOIO MAacoOI0 Ta EHEepProro-
TyxkHicTio TsroBux AKB;

— y3araJibHeHHH Koe(ilieHT eKOHOMIYHOi
e(heKTUBHOCTI (AOIIIBHOCTI) EKCILTyaTallil eIeK-
TpoOyciB.

i mpoBeAeHHS MOPIBHAUIBHOTO aHaizy 3
OISy Ha HAasIBHICTh Ta IMOBHOTY BIJIOOpayKeHHS
HEeoOXiAHO1 iHpOpManil y BIAKpUTHX mKepenax
BUOpaHi HACTYyNHI MOJEN CyYaCHHX MICBKUX
enektpodyciB — iBi CKu1 ta Tpu Benukoro (BKu)
KJIaCiB:
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— SOR EBN 8 — enexrpodyc CKi BupoOHu-

1TBa yechbkol kommanii "SOR Libchavy";
"Karsan e-Atak" — emexTpo6yc CKi Bupo-

ouuiTBa Typerpkol kommanii "Karsan Otomotiv
Sanayii ve Ticaret A.S.";

— E490 "Vivovt" — enextpodyc BKi Bupo0-
uuiTea 6iopycskoro BAT "BKM Holding™;

— EI19 "Enextpon" — enextpobyc BKu BiT-

gnsHstHOTO BUpoOHUKa IIpAT "Konmepn "Enek-
TpoH";
"Lion City 12e" — enextpodyc BKi Bupo-

onuursa Himenskoi komnanii MAN SE.

OcCHOBHI KOHCTPYKTHBHI Ta €KCIDTyaTarliifHi
napamMeTpu BUOpaHUX AJS MOPIBHSUIBHOTO aHa-
73y Mozenel MiChbKUX eleKTpoOycCiB pi3HUX TH-
MOPO3MIpiB HaBe/IeH] y Ta0muili 6.

Tabnuis 6. OCHOBHI TEXHIYHI TapaMeTPH MiCBKUX €IeKTPo0yciB cepeHporo i Benmkoro kimaciB tumy ONC

Knac enexrpodyca Cepenmiii Benmxwuit
3a JIOBKHHOK Ky30Ba
Mopgenb enexTpodyca SOR EBN 8 :Karsan e-Atak E490 EH%KIT g o LIszg[ty

KomnonyBaibHa cxema:

- 32 KOJIICHOIO (DOPMYJIOFO 4x2.2 4x2.1 4x2.2

-3a “(bopMyHOIO MaCAKUPCHKUX 1-2-0 0-242-0 .99 2-9-0
JBepei

Po3mipHi napaMeTpH Ky30Ba, M:

- TOBKHHA/ IIHPUHA 8,0/ 2,525 8,315/ 2,43 | 9,58/2,55 12,0/ 2.55 12,2/ 2,55

- KoJlicHa 0a3a 3,95 4,58 7,15 59 6,005

- 3BUCH — NIepeHii/ 3aaHii 2,35/ 1,70 2,04/ 1,695 1,41/ 0,94

ITapameTpu mac, Kr:

- CIIOpsI/PKEHA Maca 9205 7532 10512 13560 13516

- IOBHA KOHCTPYKTHUBHA Maca 12675 11000 15000 19000 19500

- TOITyCTUMa ITOBHA Maca 16500 - 18000 19500

[TapameTpu BMiCTHUMOCTI, 4OJI.

- HOMiHaJIbHA BMICTHMICTh 51 66 80 88

" B T, CHILTHX/ CTOSNHX Naca- 16/ 35 21/30 21/ 45 34/ 46 25/ 63
KHPIB

ITapameTpu TSATOBOrO NPUBOAY:

- THI TATOBOT'O MOCTa OasTKOBHIH OaIKOBHIA pO3pi3Hui MOPTAILHUH

- TUIIOPO3MIp LIHH KOJIIC 285/70 R 19,5 ggggg g g:g g;ggg Sg;:g R22,5
g IOMIHATLHA TOTYAHICTS ELL, 120,0 115,0 120,0 2x1200 160,

ITapamerpu aBToOHOMHUX JJEE:

- THII LiFePO4 NMC

- GHEProEMHICTh, KBT TO. 172,0 220 167,0 290,0 480

ABTOHOMHH#T TIPOGIT, KM 1(513:51,?)0 (213%) (111790*) (163%) (226020*)
[pumitka: ¥Po3paxoBaHa BeIMUMHA aBTOHOMHOTO MPOOIry 3 Bupasy (9), 3a IpuAHATUMHU B pOOOTI BETUYH-
HaMH Bi/INOBiTHHUX TapaMeTpiB

KoedimieHT KOHCTPYKTHBHOT e(EeKTUBHOCTI
eJIeKTPOoOYCiB, KU BpaXOBY€E iX OCHOBHI BU3HA-
YanbHi KOHCTPYKTHBHI MapaMeTpH — HOMiHAJIbHY
MacaXMPOBMICTHUMICTh, IOBXKHHY Ky30Ba Ta Macy
enekTpolyca y CIOpS/HKCHOMY CTaHi, BH3Haua-
€THCS 32 POIIOHOBAHUM BHPA30M:

K N:ac 2
eh K 10_3 MCCH " (1 )

ne k. — Kkoe(iIieHT, pPO3MIPHICTB SKOTO —
YOJL./KI"M.

KoedimienT ekcruryaTaniiiHoi eheKTHBHOCTI
eJIeKTPOOYCiB, IKUI BPaxOBYE TPYITy €KCILTyaTa-
ifHUX BU3HAYAIBHUX [TApaMETPiB, 30KpemMa, HO-
MiHAPHY MAaCaKUPOBMICTUMICTD, BETUUUHY aB-
TOHOMHOTO Tpo0iry ©0e3 J0JaTKOBOIO 3aps-
mkanHs TaroBux AKDB, eHeproemHicTh 0510KiB
TaroBux AKbB Ta MOBHY KOHCTPYKTHBHY Macy,
BU3HAYAETHCS 32 HACTYITHUM MPOTIOHOBAHUM BH-
pasom:
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n
0’1N:acz LM
Ec _k i=1 I (13)
ep — e e ’
WaKGMn
ne ko, — xoediumieHT, PO3MIPHICTH SKOTO

yoJI.-M/KBTTO/. ‘KT

V3arampHeHUH  KOCQIIIEHT  EKOHOMIYHOT
e(heKTUBHOCTI 200 JIOIIILHOCTI eKCILTyaTallii Tiel
Y 1HIIOT MOJEINi MICBKOTO eNeKTpodyca TUILY
ONC Bu3HAYa€THCS HACTYITHUM YHHOM:

E.p = (Emb = ) -0,5. (14)

Tabmmus 7.
I3HHMX KJIACIB 3a JIOBKMHOIO KY30BiB

Po3paxyHKOBi BeMUMHHU KOSQIIiEHTIB KOHC-
TPYKTHBHOI, €KCIUTyaTaliiHOI Ta €KOHOMIYHOI
e(eKTHUBHOCTI MicbKHX enekTpooycis Tury ONC
PO3pO0JIEHNX TPOEKTIB Ta MOPIBHIOBAHHX CY-
YaCHUX MOjelieli HaBeeH1 y a0 7.

Amnani3 xoe(imieHTiB epeKTUBHOCTI MICHKHX
enektpoOyciB Tury ONC (puc. 3) nokasye, mo:

— 31 30LIBIICHHSM IOBXXHHU Ky30BIiB BEIH-
yrHA Koe(ilieHTa KOHCTPYKTUBHOI e()eKTHBHO-
CTI MICBKHX eneKTpoOycis Ej, mponopuiiiHo

3MCHIIYETHCA,

KoeditieHTH e(peKTHBHOCTI Ta TEXHIYHOI JOCKOHAJIOCTI MIChKUX enekTpoOyciB tumy ONC

Mogenb enexTpobyca ATIII- | AIIII- | AIIIl- | SOR | Karsan E490 Enextpon: Lion C[ty
C01 C02 C03 | EBN8 e-Atak E19 12e
KoedimieHT KOHCTPYKTHBHOT
. Ex 0,787 A 0,737 067 | 0,692 @ 0,814 @ 0,655 0,492 0,534
e(eKTUBHOCTI, Ee¢
KoedimieHT ekcrryaTamiiHol
edpexcrmmmocti, E, 0,342 0,322 0,29 | 0,339 | 0,449 0,313 0,237 0,246
VY3aranpHeHu# KoeilieHT
exoroMiunof eexTrBHOCT, E,, 0,629 0559 | 0,46 | 0531 | 0,763 | 0,468 | 0,229 0,28
Eoe 1.0 M, BHIIa BeTHMYMHA KOedillieHTa KOHCTPYKTHBHOL
0 edextuBHOCTI Monemi "Karsan e-Atak™ mosicHro-
' €ThbCS 3aCTOCYBAaHHSIM CYTTEBO JICTTIIHX KepoBa-
o HOTO ¥ TSTOBOT'O MOCTIB Ta KOJIIC THIIOPO3MIpy
0,4 R17.5, a Takox OULITBII JISTKUX KOHCTPYKITIIHIX
0.2 Martepiais;
— 3a KOHCTPYKTHBHOIO €(EeKTHBHICTIO Mi-
cbKi enekTpoOycu CKit po3po0iieHuX MPOEKTIB y
HoBwuHa Ky308a, Ly, M 1,36-1,47 pa3iB mepeBakaloTh MOJEII €IeKTPO-
g%’ 3 S 3 E: ad oyciB BKu, noBxkHHA Ky30BiB SIKHX CTaHOBHTH
g = S . g= 12,0-12,2 M, ToOTO OLIBIIMMH, IIIOHANMEHIIIE, HA
=2z - N £5 2,0-2,2 m;
> Moaeni ,mm‘,e‘wmo}—,‘;m — BEIMYMHU KOe(]iLi€HTIB eKCIuTyaTaniiHol
. . eeKTUBHOCTI MichbkuX eekTpoOyciB CKu 6i-
Puc. 3. Koedirmientn KOHCTPYKTHUBHOI, .. N .
eKCIUTyaTaliifHol Ta eKOHOMIYHOI e(eKTUBHOCTI asmi HbK y Moenei enexrpobycis BKi 3 kyso-

MICBKHX €JIEKTPOOYCIiB pi3HUX THIIOPO3MipiB

— 13 Mozesel po3po0IIeHUX MPOEKTIB Ta Ha-
BEJICHUX MICBKUX €JIEKTPOOYCiB HAWBHUIIHN KOe-
GbilieHT KOHCTPYKTHBHOI €(eKTHBHOCTI Haje-
xuth Mozten "Karsan e-Atak" — E_, = 0,763,

X04Ya 32 MacaKMPOBMICTUMICTIO BOHA IMOCTYIa-
€ThCs porioHoBaHOMY npoekTy AIII-CO1 ax Ha
13 gom., 11d IKOTro EKeq) =0,629;

— OUEBHUJIHO, 10 NPpH OJIM3bKIM JOBXKHUHI Ky-
30BiB enekTpoOyciB mpoekty AIII-CO1 ta mo-
neni "Karsan e-Atak", signosigso, 8,0 m Ta 8,315

BaMHM JO0BxKuHOMIO 12,0 M1 12,2 mHa 17,9-22,4 %
(mpoext AIIII-CO03), Ha 30,9-35,9 % (AIIII-C02
ta Ha 39,0-44,3.3 % (AIIII-CO01);

— enektpodyc CKn monmeni E490, nosxuna
Ky30Ba SIKOro piBHa 9,58 M, 3a koedilieHTaMH
KOHCTPYKTHBHOI Ta €KCIUTyaTaliiHoi edexkTus-
HOCTI OJIM3BKUH 10 €71eKTpoOyca MPONOHOBAHOTO
npoekty AIII-CO3 3 mOBXHHOIO Ky30Ba, MEH-
moro Ha 0,58 M.

BucHoBkun

PesynbTat mpoBeneHUX JOCIHIKEHb 3 BU3HA-
YEeHHS MOKa3HUKIB €(EeKTHUBHOCTI KOHCTPYKIIH
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MICBKHX eNIeKTPOOYCIB PI3HUX THIIOPO3MIPIB TIO-
Ka3yIOTh, II0:

— HOMiHAJIbHA MACaXUPOBMICTHMICTh €IeK-
Tpobyca mpoekty AIIII-CO3 (83 wom.) 3 moBxku-
HOtO Ky30Ba 10,0 M axTiaHO OIHM3BKA IO BMIC-
TUMOCTeH enekTpoOyciB BKi 3 moBxuHOIO Ky30-
BiB 12,0 M mozeni E19 "Enexkrpon" (80 4oi.) Ta
12,2 m mogzemi "Lion City 12e" (88 woin.);

— TIOBHAa KOHCTPYKTHBHA Maca eJeKTpolyca
npoekty AIIII-CO03, pisaa 18030 kr, MeHIIa aHa-
JorivHOrO Napamerpa enektpoOycis BKin mozeni
E19 "Enexrpon" ma 970 kr i mogeni "Lion City
12e" na 1470 xr;

— wMichki enekTpobycu CKir ycix mpormoHo-
BaHMX MPOEKTiB, PO3POOJICHUX Ha OCHOBI iHHOBa-
[ifHOT KOMIIOHYBAJIBHOI CXEMH 32 PO3MIIIIEHHIM
JBOTO 1 MpaBOro KOJIC KEPOBAaHOTO MOCTa, 3a
y3arajibHeHNM Koe(illieHTOM eKOHOMIYHOI ede-
KTUBHOCTI y 1,64-2,75 pa3iB mepeBaxarOTb MO-
nemi enektpoOyciB BKi i OBKu 3 moBx#uHOIO Ky-
30BiB Oins 12,0 Ta 12,2 M, 30kpemMa, MPOEKTY
AIIT-CO1 'y 2,25-2,75 pazis, AIII-C02 y
2,0-2,44 pa3zis Ta AIIII-CO3 y 1,64-2.01 pa3si..

OxkpiM TOTO, IO Ty’KE BAKITUBHUX (HaKTOPIB BU-
0opy MoJiesielt MiCBbKUX €NIeKTPOOYCiB IS 3aCTO-
CyBaHHS Ha MiCPKHAX MapIIpyTax pi3HUX MICT Ha-
JIeXKHTH iX pUHKOBA BapTicTh. OUEBHUIHO, IO PHU-
HKOBa BapTicTh ejekTpodycie CKi 3 MeHmmmu
3a JIOB)KMHOIO Ky30BaMH Ta MEHIIIUMH €HEeProro-
TyXHOCTsIMH 0J10KiB TsiroBuxX AKbB mpu imenTiy-
HUX KOHCTPYKIISIX 1 OJJHAKOBHX 3aCTOCOBaHUX
Marepianax Juis iX BATOTOBIIEHHS, OyJle HUKUYOIO
y TIOpiBHSAHHI 3 BapTICTIO enexTpodyciB BKit.

Otxe, MPOEKTyBaHHs, OCBOEHHS BUPOOHHMII-
TBa BITYM3HSHUMH MiIMPUEMCTBAMH Ta 3aCTOCY-
BaHHs IHHOBAIIHUX MIiChbKUX eJieKTpoOyciB CKi
3 noBkHHOK Ky30BiB 8,0-10,0 M Tty ONC sB-
JISE€THCS HE TUTBKKM aOCOJIFOTHO JOLIUIBLHUM, ajie i
€/IMHO IPUHHATHUM HaMpsIMKOM PO3BHUTKY KOHC-
TPYKII MiCEKHX €NIEKTPOOYCiB.

Binpmie Toro, 3 orisMy Ha CyTTEBO OUTBITY He-
MiIpecopeHy Macy TATOBHX MOCTIB TOPTAILHOTO
THILy €NeKTpoOycaM IPOIOHOBAaHMX TMPOEKLii
NpUTaMaHHi 1 psiJ IHIIMX TIepeBar, 30KpeMa, MeHIIa
pYHHIBHA J1isl HA TIOKPHUTTSI MICHKUX BYJIMIIb Ta 3Ha-
YHO BHIIIA 3pYYHICTh KOPHCTYBAHHS HUMH 32 Paxy-
HOK BiJICYyTHOCT] apOK KOJIIiC KEPOBaHOTO i TATOBOT'O
MOCTIB Y TIPOXOJIaX IO MACAKUPCHKUX CAIOHAX.
BaxxnupuM SBISETHCS 1 Takui GakTop, sIK CYyTTEBO
MEHILINH BIUIMB Ha 3MEHILICHHS CEepeJHbOI IIBHUI-
KOCTI pyXy TPaHCIIOPTHUX 3aCO0IB TI0 MiCBKUX BY-
JIMILISX, OCOOJTMBO 3 MiHIMAJIBHOIO ITUPHUHOO Ta OJ1-
HOCMYTOBHM PYXOM.

EnextpoOycu tunmy ONC mnponoHoBaHUX
npoekTiB AIIIT-CO1 (8,0 m) 1 ATIIT-C02 (9,0 m)

MTOBHHHI 3aCTOCOBYBATHCS Ha MICBKUX Mapuipy-
Tax, BIIMIOBIIHO, 3 HU3bKOIO 1 CEPEIHHO0 1HTCH-
CHBHICTIO TACaKUPOIIOTOKIB, a eJIeKTpoOycH
npoekty AIIII-CO3 maroTh 3aMiHUTH €JEeKTpo-
O0ycu BKit ra OBKu Takoro x Tumy 3 JOBXHHOIO
Ky30BiB 12,0-12,35 m.

Konduikr inTepeci

ABTOp 3asBJIsI€, 10 HEMA€E KOHQIIIKTY iHTepeciB
010 My OITiKaIlii mi€i cTarTi.
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The assessment of the feasibility of designing,
manufacturing and operating middle-class
innovative urban electric buses

Abstract. Problem. City electric buses are increas-
ingly being utilized for passenger transportation in de-
veloped countries worldwide. Currently, there are
various types of city electric buses being manufac-
tured and operated, differing in their autonomous
electric energy sources and charging systems. These
include the ONC type with overnight charging of trac-
tion batteries and the OS type with ultra-fast charging

of traction batteries or supercapacitors during stops.
However, these electric buses also vary in their body
length, ranging from 5.85 to 15.0 meters for individual
models. Although large-class city electric buses with
a body length of approximately 12.0 meters are com-
monly used, concerns have been raised regarding
their operational effectiveness. Goal: This study aims
to evaluate the feasibility of designing and implement-
ing small-scale production of competitive middle-
class city electric buses with a body length of 8.0-10.0
meters at Ukrainian enterprises, and to assess their
suitability for operation on city routes. Methodology:
The feasibility evaluation of middle-class city electric
buses is based on an analysis of the technical param-
eters of promising ONC-type middle-class city electric
buses. The study includes the development of concep-
tual sketch projects based on a proposed layout
scheme utilizing a 4x2.1 wheel formula. Operational
parameters of these sketch projects are compared with
electric bus analogues of similar and other standard
sizes. Results: Three versions of conceptual sketch
projects for promising urban electric buses of the
ONC type, with body lengths of 8.0 meters, 9.0 meters,
and 10.0 meters, have been developed. An analysis of
their structural and operational parameters has been
conducted, providing a relative assessment of the fea-
sibility of their creation and utilization for passenger
transportation on urban routes within domestic cities.
Originality: The projects for promising middle-class
urban electric buses are developed based on an origi-
nal layout scheme, incorporating an asymmetrical ar-
rangement of independent suspensions for the left and
right wheels of the steering bridge, as well as the
placement of two double passenger doors in the mid-
dle section of the bus bodies within the wheelbases. A
method for determining the primary structural param-
eters of city electric buses of varying lengths during
the development of conceptual proposals is proposed.
Practical Value: The study presents a rational basis
for creating and establishing the production of me-
dium-class city electric buses of the ONC type, high-
lighting their operational and economic advantages
compared to modern models, particularly large-class
city electric buses produced by domestic companies.
The study also provides recommendations for select-
ing optimal standard sizes of middle-class city electric
buses for integration into urban passenger transpor-
tation systems in Ukraine's current stage of economic
development.

Key words: first class electric bus; city electric bus of
the ONC type; middle-class electric bus; passenger
capacity of the electric bus; electric bus mass param-
eters; autonomous mileage.
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