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AHAJII3 BIUTABY EKCILTYATAINIAHUX I KOHCTPYKTUBHUX
®AKTOPIB HA KOE®IIIEHTHU MUTOMOI MPOBIIOBOI
EHEPI'OEMHOCTI TA MUTOMOI IPOBITOBOI
HNAJIMBOEMHOCTI TPAHCIIOPTHOI ONEPAIII

'Hauionansnuit TpaHCTIOPTHHMI YHIBEPCHTET

AHoTaNis1. [Ipu modeprizayitinomy yOOCKOHANEHH] MEXHONO02Ii ma opeanizayii asmobyCHUX nepe6eseHs
nOMpIOHI 3aKOHOMIPHOCMI 6NIUGY MEXHIYHUX I eKCHIYAMAYIHUX aKmopis ekcniyamayii MicbKux asmooycie
HA NOKA3HUKU iIX NUMoMOi npo6ieco8oi enepeoemMHocmi i nanusoemuocmi na mapwpymax. IlIpome icnyroui
mMamemamuyHi MoOeli NOKA3HUKIE eeKMUBHOCMI op2anizayii asmoOyCHUX nepesesenb He 3a0e3neuyioms
SUpIENH s MAKUX 3a0a4 MOMY, WO 6 HUX He 8i000padceni 3aKOHOMIPHOCTNI A0ANMUEHO-OUCKPEMHO20
@ynxyionysans agmoodycy Ak mpancnopmuo-eHep2emuiHol MauuHy ma oo’ eKmy Kepy8ans CKIaOHUM pyXom
Ha micokux mapupymax. Kpiv moeo, yi modeni 3acHo8ani Ha HemexHOI02iYHOMY ni0X00i 00 Onucy npoyecy
MPAHCNOPMYBAHHS NAcAXCupie, 8 Hux euxopucmarnui npunyun FUT- nHesminnocmi napamempie aemo06ycie i
asmompancnopmuoi mexrnonoeii (freezing undescribed technology). Ilpu ananizi npodykxmusnocmi pobomu
asmobyca i HOpMy8aHHi BUMPAM NATUBA HE BPAXOGYEMbCSA NOKAZHUK eKCHLYamAayiliHo20 3a8aHMANCEHHS]
asmobycis. B pobomi npedcmasneni pezyiomamu iMimayitiHo20 00CHIONCEHHS HA MOOESX MeCmOBUX
MPAHCROPMHUX Onepayin 6naUgy 006ICUHU NEPE2OHY MIJIC 3YNUHKAMU HA A6MOOYCHOMY MAapuipymi,
MAKCUMATLHOT NOMYHCHOCII O8USYHA NPU PISHUX PENCUMAX PYXY asmobyca (po32in, cmanuil pyx) na
Koegiyichmu numomoi npo6ico6oi enepeoEMHOCMI i NATUBOEMHOCIE Y MeCmO8ill onepayii.

Kuio4oBi cj10Ba: aBroTpaHcnopTHa onepailis, asTOMOOLILHO-TPaHCIIOPTHA TEXHOJIOTIS, TEXHIYHI pecypcH,
eHeproePeKTHBHICTh, KOCPIIIEHT MUTOMOI MPOOIroBOI MANIWBOEMHICTI, KOE(]IMi€HT MTHTOMOI TIPOOITOBOL
€HEePrOEMHICTI.

OcHoBHUI TekeT. [[71s aHani3y BIUIMBY PEXHMIB PYXy aBTOOYCY MiX 3yMUHKAMH Ha KOSQII[iEHTH
MUTOMOI TPOOITOBOT E€HEPrOEMHOCTI Ta THTOMOI TPOOIroBOi MANMBOEMHOCTI TPH  3MiHi
eKCIUTyaTaIlifHuX (I0BXHUHA Teperony l) i KOHCTPYKTHBHHX (MaKCHMAJbHOI MOTY>KHOCTI JBHIYHA
aBTOOycCa Nm) (hakToOpiB BUKOPUCTAHO CITiBBiAHOMEHHS (1,2) SIKi MOKa3yIOTh HACKUIBKH BiAPI3HAETHCS
npo0iroBa eHEProBUTPATHICTH (TTaJMBOBUTPATHICTD) PEKUMY PO3TOHY MOPIBHSHO 31 CTaIMM PYXOM Y
3aJIaHOMY TECTOBOMY ITHKIJII i3/TKH.
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e Me — KOe]ilieHT MUTOMOI MPOOIrOBOT €HEProeMHOCTi; Mg - KOe(IIliEHT MUTOMOI
MPOOIroBOi MaTMBOEMHOCTI; Mep — MOKA3HUK MPOOITOBOI €HEPTOEMHOCTI MPH PO3roHi, MmK/M; Mg, —
TNOKa3HUK MAIMBOEMHOCTI TPU Po3roHi, Muk/M; Y Ep, — cyma eHepreTHIHUX BUTPAT (a3 PO3roHy,
MJlx; ¥ Qp — cymMa BHUTpAT NalbHOrO (pasu PO3roHy, I ly, — IUISAX PO3TOHY, M; Mey — IOKA3HUK
npo0iroBoi eHeproeMHOCTI MPH CTATIOMY pyci, MIK/M; Mgy — NOKa3HUK MATMBOEMHOCTI MIPH CTAIOMY
pyci, Mmx/m;  E,,, — BuTpatu eHeprii ¢asu cramoro pyxy, MIx; Q,,, — BUTpaTu naisHOTO (a3u
CTaJIOTO PYyXY, T} Iy, — IUIX cTajol Gasu pyxy, M.

JlocmikeHHsT TIPOBE/ICHO MpH 3MiHiI noBkuHH neperoHy | B miamasoni 200-2600 metpis.
OTpHuMaHO BiHOLICHHS TOKa3HHUKIB IPOOIrOBOi €HEProeMHOCTI (IMe) 1 MpoOIroBoi MaaTMBoeMHOCTI (Mg)
¢a3u po3roHy 10 IMX MOKa3HUKIB (ha3u CTanoro pyxy, Mo NpeIcTaBIeHO y Tadmumi 1.

Tabmuus 1. — 3HayeHHs Koe(illieHTIB MUTOMOI MPOOITOBOI €HEPrOEMHOCTI Ta MHUTOMOI
npoOiroBoi MaJMBOEMHOCTI TpaHCHOPTHOI omeparii st aprodyca MA3 103 mpu 3MiHI JOBXKHHU
neperony |

Mg

| 200 600 1000 1400 1800 2200 2600
Me 4,843 4,467 4,433 4,421 4,414 4,411 4,407
Mq 3,623 3,341 3,316 3,307 3,302 3,299 3,297




Tabmuis 3aeKHOCTI KOSPII[iEHTIB MATOMOI MPOOIrOBOi €HEProEMHOCTI Ta MHMTOMOI IIPOOIroBOi
MATMBOEMHOCTI TPaHCIIOPTHOI omeparii s aprodyca MA3 103 Bixg mosxuHu meperony |, muroma
npoOiroBa eHEProeMHICTh 1 MUTOMA MPOOIroBa NaTMBOEMHICTD € OUIBILIO0 ISl (ha3u PO3TOHY, HIXK IS
¢asu cranoro pyxy. IIpu moexuni neperony 200 mMeTpiB 3HaUCHHS KOe]ili€HTIB MUTOMOI MPOOIroBoi
€HeproeMHOCTI M. 1 mMUTOMOI TPOOIrOBOI MATMBOEMHOCTI Mg € HaibOumpmmMu - 4,843 1 3,623
BigmoBimuo. Ha mimstami 200-2600 mMeTpiB criocTepiraeTbes pi3Ke CIafaHHsA 3HAYCHb Koe]iIieHTiB
MUTOMOI MPOOIroBOi €HEProEMHOCTI M. 1 MUTOMOI MPOOIroBoi ManuBOEMHOCTI Mg Ha 7,77%. Ha
nmimsaii 200-2600 MeTpiB CIIOCTEpITAEThCS JIiHIMHE 3MEHINCHHS 3Ha4YeHb KOe(DIIi€HTIB ITHUTOMOI
MpoOIroBoi eHeproeMHOCTI M 1 MUTOMOI MPOOITOBOI MaTMBOEMHOCTI Mg Ha 1,3%.

Jns aHanmizy KoeQillieHTIB MUTOMOI MPOOIroBOi eHeproeMHOCTI (M) Ta HaIMBOEMHOCTI (Mg)
aBToOyCy y pi3HuX (pazax TpaHCHOPTHOI omeparii aBroOyca Mpu 3MiHI MaKCHUMAaJIbHOI MOTYKHOCTI
JIBUTYHA aBTOoOyca moOyaoBaHO rpadik 3aeXKHOCTI KOe]illieHTiB MUTOMOI ITPOOIroBOi €eHEPrOEMHOCTI
Ta MaJTMBOEMHOCTI PyXy aBTOOYyCYy y pi3HUX (a3ax TpaHCIOPTHOI onepaii (puc 1) mpu 3MiHi 3HaYSHHS
MaKCHUMAaJIBHOT TIOTY>KHOCTI JBUTYHA aBToOyca Nm B mianazoni -20%, +10% Bij 3a1aHOi TOTY>KHOCTI B
TEXHIYHUX XapaKTEPUCTHUKAX aBTOOYCIB.
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Pucynok 1 — I'padik 3amexHOCTI KOe]imi€HTIB MATOMOI MPOOIrOBOi €HEProOEMHOCTI Ta
MUTOMOT TPOOIroBOi MAIMBOEMHOCTI TpaHCHOPTHOI omepamii s aBrodyca MA3 103 mpu 3miHi
MaKCHUMAaJIBHOT TIOTY>KHOCTI JIBUTYHa aBT00yca Nm.

I'padik 3anexxHOCTI KOE]iliEHTIB MTUTOMOI IPOOIrOBOT eHEPrOEMHOCTI Ta TUTOMOT TIPOOIrOBOT
MAMBOEMHOCTI TPaHCTIOPTHOT omepartii 1yt aBTo0yca MA3 103 mpu 3MiHI MaKCUMAaTbHOT MTOTYKHOCTI
JIBUTryHa aBToOyca N, 110 MPEICTaBIeHO Ha PUCYHKY 1 moka3zye mo npu Nm = 200 koedimieHTH M, 1
Mg € HalOITbIIMMU, TOOTO (haza PO3roHy € OLTBII MATHMBOEMHOIO i €HEPrOEMHOI0 HiX (haza cTaloro
pPyxy.
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ANALYSIS OF THE IMPACT OF OPERATIONAL AND DESIGN FACTORS ON THE
COEFFICIENTS OF SPECIFIC MILEAGE ENERGY INTENSITY AND SPECIFIC
MILEAGE FUEL INTENSITY OF A TRANSPORT OPERATION

Abstract. The modernisation of technology and organisation of bus transportation requires regularities of
influence of technical and operational factors of city buses on the indicators of their specific mileage energy
intensity and fuel consumption on routes. However, the existing mathematical models of bus transport efficiency
indicators do not provide a solution to such problems because they do not reflect the laws of adaptive and discrete
functioning of the bus as a transport and energy machine and an object of complex traffic control on urban routes.
In addition, these models are based on a non-technological approach to describing the process of passenger
transportation, using the FUT principle of freezing undescribed technology, which means that the parameters of
buses and motor vehicle technology are unchanged. When analysing bus performance and rationing fuel
consumption, the indicator of bus operational load is not taken into account. This paper presents the results of a
simulation study on the models of test transport operations of the impact of the length of the run between stops on
a bus route, the maximum engine power in different modes of bus movement (acceleration, steady motion) on the
coefficients of specific mileage energy and fuel consumption in the test operation.

Keywords: motor transport operation, motor transport technology, technical resources, energy efficiency,
coefficient of specific mileage fuel consumption, coefficient of specific mileage energy consumption.
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