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Pedepar:

1. Micbki aBTOOYCHI IlepeBe3eHHs B HalOIM>K4iil IepCleKTUBI 3aIuIIaThes JJ1s1 6i1bmoCcTi MicT YKpaiHu OCHOBHUM
BUJIOM NIACAXXUPCHKUX IIEPEBE3E€Hb i MAIOTh BEJIMKE COLia/IbHE 3HAYEHHS1. 3HIDKEHHSI €eHEpPrOEMHOCTI IIepeBE3EHb
3a6e3nevyeThCs HAl61IbII palioHaTbHUM (€(PEKTUBHUM) BUKOPUCTAHHSM MAJIMBHUX pecypcib. [1pu npomy
3a3Ha4Y€Ha METa MOXKE OCATaTUCS JIUIIE 32 YMOBH, 110 BCTAHOBJIEHA HOPMa BUTPATH MalnBa [J1s1 KOKHOI MapKu
aBTobyca Oyze B JOCTaTHil Mipi 00I'pyHTOBaHO00. OY€BUIHO, 110 JOCKOHAJIICTh IIJIaHYBaHHS i po3po0Ka HayKOBO
OOI'PYHTOBAaHMX HOPMATKMBIB BUTPATU I1aJINBA CTAIOTh BAKJIMBUM HANPABJIEHHSIM PECYPCO30E€PEKEHHS Ha
aBTOMOOIJIBHOMY TPaHCIIOPTI Ta 3HIDKEHHS COBiBaPTOCTI IepeBe3eHb. 3BaKAl04Y, 110 Ha TelepilHil yac y
HOPMAaTUBHUX JOKYMEHTaxX YKpaiHU He nependaueHo HOPMYBaHHS MIKpPOKJIIMaTy B aBTOOyCax MiCbKUX MApUIPYTiB i
BUTpPATH NaJI1Ba 3aJI€XKHO Bifl MiKDOKJIIMATy B CaJIOHi, BUHMKA€ rOCTpa HEOOXIAHICTb y JOCiIKEHH]I 3HUKEHHS
€HEepProeMHOCTI aBTOOYCiB KaTeropii M3 rpu po6oTi 3 KoHuI[ioOHepOoM. BiacHUKM aBTOGYCIB ycix popm

rOCIOAPIOBaHHS, MO LiI0Th HA TEPUTOPIii YKpaiHM i eKCIIyaTyIOTh iX Ha MaplIpyTax, IPOBOJATb PO3PAXYHKHU



HOPMAaTUBHOI BUTPATH MaJIMBA BiAIIOBILHO 40 AiF0YMX HA TEIEPIIIHIA 4aCc METOAUYHUX PEKOMEHIain «Hopmu
BUTpAT NaJIMBa i MaCTUJIbHUX MaTepiajiB Ha aBTOMOOGINIbHOMY TPaHCIIOPTi», 3aTBepKeHi Haka3oM MiHicTepcTBa
ingpactpykTypu Ykpainu N2 411 Big, 07.10.2011 p. 3rinHo 3 JaHMMU HOpMATUBaMU, BUTPATy NaJvBa, I1pu
BUKOPUCTaHHI KOHJUIiOHEPa, 361/IbIIYIOTh 40 5 % Bif 6a30BOi JIiHIIIHOI HOPMU 32 OZHY FOAMHY IIPOCTOIO 3
[IPaLI0I0YMM IBUTYHOM. Ha 0X0s0KeHHS cajloHy aBTodyca IIiji 4ac pyxy, Y pa3i BUKOPUCTaHHS KOHAUIIOHEPa,
nepen6aydeHi Haf0aBKU 10 BUTPATU NajyBa Npu GakTUYHIl 30BHIlIHINM TemniepaTypi [0OBITpPs, MoYnHaO4H Bifg +20
°C. Hap6aBKa Ipy BUMYyIIEHOMY YBIMKHEHHI KOHIMIIIOHEPa, Yepe3 MOripIIeHHs] TEMIIEPAaTypHOrO CEPelOBHUIIA B
CaJIOHI, B TOIMHU MiABUIIEHOI NAaCaKMPChKOI aKTUBHOCTI, He niepeabdayeHa. Pazom 3 TUM, TOCBIi eKkcryaTariii
MiCBKUX aBTOOYCIB, OCHAIIeHNX KOHAUILIOHEPOM, CBiIYMTb, 1[0 BEJIMUNHA PEKOMEHI0BAHUX Ha16aBOK € SIBHO
HEKOPEKTHA, OCKiJIbKYU He 3abe3Ieyye BCTaHOBJIEHUX 00’€KTUBHMX HOPM BUTPATHU IAJIMBA | He IOBHOIO MipOIo
CIIpYsi€ NAJINBO30E€PEKEHHIO HA MiANIPUEMCTBI, SIKE HaJla€ MapUIPYTHI ACAXUPChKi OCAYTH. JJOCTiIKEHHS, sIKe
BMKOHAaHE B Me’Xax JaHoi Juceprallii, IoKasye, Mo eKCITyaTalilo Cy4acHUX MapIIpyTHUX aBTOOYCiB, OCHaIIEHUX
KOHJMLIIOHEPOM, JOLIJIBHO PO3IJISAATH K CKIAAHY AIUHAMIUHY cucTeMy, PYHKLIOHYBaHHS SIKOi BiflOyBaeThCs IpU
Iii croxacTuyHuX (PaKTOPIB, 110 BIUIMBAIOTh Ha BUTPATY NajuBa. lle noegHaHHS BHYTPIIIHIX IPOLIECIB y CayoHi
aBTOOYCa Ta BIIJIMB 30BHIMIHIX (PAKTOPIB. Lle CyTTEBO MiIKPECII0€ aKTyaNbHICTh HAYKOBUX AOCIII)KEHb 3 METOIO
niagBuIeHHs e(PEeKTUBHOCTI BUKOPUCTAaHHS NIajiMBa IpU 3abe3neyeHHi KoMdopTy. 3aaya eKOHOMIYHO CIIPSIMOBAHO]
eKcIulyaTalii KoHAuL[ioHepa MiCbKOTO aBTOOYyCa IIpY BUKOHAHHI TEXHOJIOTIYHOTO NPOLeCy [I0BUHHA BUPIIIYyBATUCS
METOJIJaMU CUCTEMHOTO i TEXHIKO-€KCIUIyaTalliilHOrO aHajli3y 3 ypaxyBaHHSIM YCixX eKCIUTyaTaliliHuX OCOOJIMBOCTEN.
Takum 4MHOM, BU3HAYEHHS ONITUMAJIbHUX PillleHb 3i 3HUKEHHSI €HEPrOEMHOCTI aBTOOYCiB M3 3 KOHIUI[IOHEPOM, SIKi
IIPalOI0Th Ha MiCBKUX MapLIPyTax, € BAKJIMBOIO HAYKOBO-IIPUKJIAAHOIO 3aa4yeto. HaykoBa HOBU3HA Of€pKaHUX
Pe3yJbTaTiB JOCIiKEHHS [0JISITa€ B TOMY, 1110: BIleplie OOIPYHTOBAHO TO3UTUBHUH BIJIUB [10II€PEIHbOTO
OXOJIOJIKEHHSI CaJIOHY aBTOOyCa KOHAMLIOHEPOM Ha MaJIMBHY €KOHOMIUHICTb TPU pO6OTI HA MAPLIPYTi; BCTAHOBJIEHI
3aJIEXKHOCTI BUTPATH I1ajIlBa aBTOOyCa 3 KOHIMLIOHEPOM Bif TeMIIepaTypy 30BHILTHBOTO MOBITPSI i KiNbKOCTI
IepeBe3eHuX NacakupiB; 3allpOIIOHOBAHO BBEIE€HHS OXOJIOIPKEHHS KOHAUIIOHEPOM CajIoHy MiChbKOro aBTOOyCa
3aJI€KHO Bif, [1acaKMPOIPUCYTHOCTI B TOAVHY IiBUIIEHOI [1ACA)KUPCHKOI aKTUBHOCTI. YLOCKOHAJIEHO iMiTaLliHY
MO/IeJ1b BUBHAYEHHS IIOBITPOOOMIHY Yepe3 BiIKpUTi ABEPi Ha 3yNUHLI B JITHI Nepiof 0 HeUTpabHill MJIOIUH]
nepepisy geepei. [IpakTudHe 3Ha4EHHS OJ€PKaHUX PE3YJIbTaTiB BXXJIMBE B TOMY, 1O iX peasi3alis JoLilbHa B
MaTeMaTUYHOMY aHajli3i Ta IpOrpaMHOMY 3ab€e3Ie4eHHi aBTOMIIIIPUEMCTBA, SIK CKJIAJ0BOi TEXHOJIOTI Cy4yacHOro
KOMIIJIEKCHOTO MOHITOPHHTY POOOTH aBTOOYCiB MiCbKMX MapUIpyTiB. 3alIpONIOHOBAHO aJIFOPUTM i Iporpamu
PO3paxyHKy TEIJIOBOIO HABAHTAXEHHS HA CaJIOH i HOpMATMBHOI BUTPATU NTAJIMBA 3 YPaxXyBaHHSIM TeMIIEPATyPHUX
ITIOKA3HUKIB Ta KUJIBKOCTI I€PEBE3EHUX MacaKUPiB. Lle 103B0JIg€e PO3IJISIHYTA MOKJIMBICTh BUKOPMCTAHHS JAHUX
niAXoiB [0 iHIIMX MOoAesel aBTOOYCIB i popmMyBaTH iHpopMaLiiiHy 6a3y faHux nianpuemcrsa. [Ipy npbomy
BHMKOPHCTaHHS 3aIIPOTIOHOBAHUX METOINYHUX ITiIXOIiB LO3BOJISIE 3MEHIINTH BUTPATY I1aJIMBa OJHUM aBTOOYCOM 110
3 % 3a 3MiHy N1pu 3a0e31e4eHHi ONITUMAaTIbHOIO MIKPOKJIiMaTy B casioHi. Kito4oBi cioBa: Micbkuil aBTobyc M3,
€HEProeMHICTb, KOHIULIOHEDP, MIKPOKJIiMaT, BUTPaTa [alnBa, TEIJIOHAIXOI)KEHHS, HOPMYBaHHSI, 0X0JIO[KEHHS

CaJIoHYy.

2. In the near future, urban bus transportation will remain the main type of passenger transportation for most
cities of Ukraine and are of great social importance. A decrease in the energy intensity of transportation is ensured
by a more optimal (efficient) use of fuel resources. At the same time, the specified goal can be achieved only on
condition that the established rate of fuel consumption for each brand of bus is sufficiently justified. It is obvious
that the perfection of planning and the development of scientifically based standards for fuel consumption are
becoming an important area of ooresource conservation in road transport and reducing the cost of transportation.
Considering that at present the normative documents of Ukraine do not provide for the regulation of the
microclimate in buses of city routes and fuel consumption depending on the microclimate in the cabin, there is an
urgent need to study the reduction of the energy consumption of buses of the M3 category when operating with
air conditioning. Owners of buses of all forms of business, operating on the territory of Ukraine and operating
them on the routes, carry out calculations of the standard fuel consumption in accordance with the current
methodological recommendations "Norms of fuel and lubricants consumption in road transport”, approved by



order of the Ministry of Infrastructure of Ukraine No. 411 dated 10,/07/2011 According to these standards, fuel
consumption when using an air conditioner is increased to 5% of the base linear rate for one hour of inactivity
with the engine running. For cooling the interior of the bus while driving, in the case of using an air conditioner,
surcharges are provided for fuel consumption at an actual outside air temperature, starting from +20 °C. The
increase in the forced switching on of the air conditioner due to the deterioration of the temperature environment
in the cabin during the hours of increased passenger activity is not provided. At the same time, the experience of
operating city buses equipped with air conditioning indicates that the value of the recommended allowances is
clearly incorrect, since it does not provide the established objective norms of fuel consumption and does not fully
contribute to fuel saving at an enterprise that provides route passenger services. The research carried out within
the framework of this thesis shows that the operation of modern shuttle buses equipped with air conditioning is
advisable to be considered as a complex dynamic system, the functioning of which occurs under the action of
stochastic factors affecting fuel consumption. This is a combination of internal processes in the bus cabin and the
influence of external factors. This significantly underscores the relevance of scientific research to improve fuel
efficiency while providing comfort. The task of economically oriented operation of the city bus air conditioner
during the technological process should be solved by the methods of system and technical and operational
analysis, taking into account all operational features. Thus, the determination of optimal solutions to reduce the
energy intensity of air-conditioned M3 buses operating on city routes is an important scientific and applied
problem. The scientific novelty of the obtained results of the study lies in the fact that for the first time the
positive effect of preliminary cooling of the passenger compartment with air conditioning on the fuel efficiency
when working on the route has been substantiated; the established dependences of the fuel consumption of an
air-conditioned bus on the outside air temperature and the number of passengers carried; it is proposed to
introduce air conditioning cooling of the city bus interior, depending on the presence of passengers during the
hours of increased passenger activity. Improved simulation model for determining air exchange through an open
door at a stop in the summer along the neutral plane of the door section. The practical significance of the results
obtained is important in that their implementation is expedient in mathematical analysis and software of an
automobile enterprise as a component of the technology of modern integrated monitoring of the operation of
buses on city routes. An algorithm and programs for calculating the heat load on the passenger compartment and
the standard fuel consumption, taking into account the temperature indicators and the number of passengers
carried, are proposed. This allows us to consider the possibility of using these approaches to other models of buses
and to form an information database of the enterprise. At the same time, the use of the proposed methodological
approaches makes it possible to reduce the fuel consumption of one bus by up to 3% per shift while ensuring the
optimal microclimate in the passenger compartment. Key words: city bus M3, energy intensity, air conditioner,
microclimate, fuel consumption, heat input, rationing, interior cooling.
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