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1. MicpKi aBTOOYCHI IlepeBe3€HHs B HAaOJIMK4ill IePCIIEKTUB] 3aMIIAThCS IJ1s1 6i1bIOCTI MiCT YKpaiHM OCHOBHUM
BUIOM I1aCa>KMPCHKUX [IEPEBE3EHD i MAIOTh BEJIMKE COLiia/lbHE 3HAYEHHS. SHKEHHS €HEPTOEMHOCTI [1IEPEBE3EHD
3abe3rnevyeThcs Haibiib palioHabHUM (€(peKTMBHUM) BUKOPUCTAHHIM IIAJIMBHUX pecypciB. [Ipu nbomy
3a3HaY€HA METa MOXKE OCATaTUCS JIMILIE 32 YMOBH, 110 BCTAHOBJIEHA HOPMa BUTPATU MaJMBa AJ1s1 KOKHOI MapKU
aBTobyca 6yze B JOCTaTHiM Mipi 06rpyHTOBaHO0. O4YeBUIHO, 110 JOCKOHAJICTh IIJIaHYBaHHS i po3po6Ka HayKOBO
OOI'PYHTOBAaHMX HOPMATKBIB BUTPATH I1aJINBA CTAIOTh BAKJIMBUM HAIlPaBJIEHHSIM pPeCypco30epeskeHHs Ha
aBTOMOOIZIbHOMY TPAHCIIOPTi Ta 3HW>KEHHS COOiBaPTOCTI IIepeBe3eHb. 3BaXKAl0uy, 110 Ha TeNepillHill yac y

HOPMAaTUBHUX JOKYMEHTaX YKpaiHM He NepenoaueHo HOPMYBAaHHS MIKpPOKJIIMATy B aBTOOYCax MiCbKAX MApUIPYTIiB i



BUTPATHU NAJIMBA 3aJI€XKHO BiJl MiIKPOKJIIMATy B CaJIOHi, BUHUKA€E FOCTPa HEOOXiAHICTb Y JOCIiIPKEHH]I 3HUKEHHSI
€HeproeMHOCTi aBTobOyciB Kareropii M3 npu po6oTi 3 KoHIMLIIOHEPOM. BiacHKKY aBTO6YCIB ycix Gpopm
rOCIOAPIOBaHHS, WO AiI0Th HA TEPUTOPIl YKpaiHM i €eKCIIyaTyIOTh iX Ha MaplIpyTax, IPOBOIATh PO3PAXyHKHU
HOPMAaTMBHOI BUTPATH MaJIMBA BiAIIOBIZHO 0 AiI0YMX HA TEIEPIIIHIA 4ac METOAUYHUX PEKOMeHIaLin «Hopmu
BUTPAT Na/IMBA i MACTUJIBHUX MaTepiasliB HA aBTOMOOIZIBHOMY TPAHCIIOPTi», 3aTBepKeHi Haka3oM MiHicTepcTBa
indpactpykrypu Ykpainu N2 411 Big 07.10.2011 p. 3rinHo 3 JaHMMU HOpMaTUBaMU, BUTPATy NajvBa, Ipu
BMKOPHMCTaHHI KOHAMIiOHEPa, 301/1bIIYIOTh A0 5 % Bif, 6a30BOi JiHiIIHOI HOPMHU 32 OJJHY TOAMHY IIPOCTOIO 3
[IpaL0I0YMM IBUTYHOM. Ha 0X0J10[KEHHS caloHy aBTOOYCa IIif 4ac pyxy, Y pa3i BUKOPUCTaHHS KOHOULIOHEDA,
nepen6aydeHi HagOaBKU 10 BUTPATHU MNajyBa Npyu GakTUYHIl 30BHIIIHIN TemnepaTypi [0oBiTps, MoYnHa04H Bing +20
°C. Hap6aBKa pyu BUMyILIEHOMY YBIMKHEHHI KOHIUIIOHEpa, Yepes MOoriplIeHHs TEMIIepaTypHOro CepeloBHUIIA B
CaJIOHi, B TOJIMHY MiABUILEHOI IaCaXUPChKOI aKTUBHOCTI, He NlepefbdadeHa. Pa3oM 3 TUM, OCBif, eKCIITyaTalii
MiCBKUX aBTOOYCIB, OCHAIIEHNX KOHAUIIOHEPOM, CBiIYMTh, [0 BEJIMYNHA PEKOMEHI0BAHUX Ha/10aBOK € SIBHO
HEKOPEKTHA, OCKiJIbKM He 3a6e31euye BCTAHOBJIEHMX 00'€KTUBHUX HOPM BUTPATH MaJIMBA i HE TIOBHOIO MipOIO
CIIpysie NaJIMBO30EPEKEHHIO Ha MiATIPUEMCTBI, SIKE HaJlae MapUIPYTHI IACaXUPChKi IOCAYTH. [JOCTiIKeHH, sIKe
BMKOHAHE B MEXXax JaHoi guceprallii, ToKasye, 0 eKCITyaTalilo Cy4aCHMX MapIIPYTHUX aBTOOYCiB, OCHAILIEHUX
KOHJULIIOHEPOM, JOLIJIBHO PO3IJISIAATH SIK CKIAAHY AIUHAMIUHY cucTemy, PyHKLIOHYBaHHS SIKOi BiZlOyBaeThCs IpU
Iii croxacTruyHuX (PaKTOpiB, 110 BIUVIMBAIOTh HA BUTPATY NajuBa. lle noegHaHHS BHYTPIIIHIX IPOLIECIB y cayoHi
aBToOOyCa Ta BIUIMB 30BHIIIHIX (akTopiB. Lle cyTTeBO MiIKpeCIoe akTyaabHICTh HAYKOBUX JOCIIIIKEHb 3 METOIO
nigBUIIEeHHS e(PEeKTUBHOCTI BUKOPUCTAHHS NallMBa IIPU 3abe3neyeHHi KoM@opTy. 3aladya €EKOHOMIYHO CIIPSIMOBAHOI
eKcIulyaTalii KoHAuI[ioHepa MiCbKOTO aBTOOyCa IIpY BUKOHAHHI TEXHOJIOTIYHOTO NPOoLeCy [TIOBUHHA BUPIIIYyBATUCS
METOJJaMU CUCTEMHOTO i TEXHIKO-€KCIIyaTallillHOro aHajli3y 3 ypaxyBaHHSIM YCixX eKCIUTyaTaliliHuX OCOOJIMBOCTEN.
TakuM YMHOM, BU3BHAYEHHS ONTMMAJIBHUX PillleHb 3i 3HKEHHSI €HePrO€MHOCTI aBTOO0YCiB M3 3 KOHAMILIOHEPOM, SIKi
IIPALIOIOTh HA MiCBKUX MapUIPYTaX, € BKJIMBOIO HAYKOBO-TIPUKJIAAHOIO 3aa4yelo. HaykoBa HOBM3HA OfeP>KaHUX
Pe3yJIbTaTiB JOCIIIKEHHS TI0JISITa€ B TOMY, 110: BIIEPLIE OOIPYHTOBAHO MO3UTUBHMUIA BILJIUB [TONIEPESHBOTO
OXOJIOJPKEHHSI CaJIOHY aBTOOyCa KOHAMUIIOHEPOM Ha NaJMBHY €KOHOMIUHICTb IIPM POOOTI HA MAapUIPYTi; BCTAHOBJIEHI
3aJ1€KHOCTI BUTPATH NaJIMBA aBTOOYCA 3 KOHJMIIOHEPOM BiJ] TEMIIEPATyPH 30BHIIIHBOTO MOBITPS i KiJIbKOCTI
NepEeBE3eHMX N1aCaKUPiB; 3aTIPONIOHOBAHO BBEJIEHHS OXOJIOJIKEHHS KOHIULIOHEPOM CaJIOHY MiCbKOTO aBTOOyCa
3aJI€KHO Bif 1aCaKUPOIIPUCYTHOCTI B TOAMHU IiBUIIEHOI [1aCA)KUPCHKOI aKTMBHOCTI. YL,OCKOHAJIEHO iMiTaLliHY
MOJeJIb BUBHAYEHHS NTOBITPOOOMIHY Yepes BiIKpUTi JBEPi Ha 3yNUHII B JIiTHIN Nepiof 10 HEUTPaJIbHIl IJIOMWHI
nepepisy gBepei. [IpakTudHe 3HaYE€HHS OJepPKaHUX PE3YJbTaTiB BXXJIMBE B TOMY, 1O iX peasi3alis JoLilbHa B
MaTeMaTUYHOMY aHali3i Ta IpOrpaMHOMY 3abe3Ie4eHHi aBTOMIIIIPUEMCTBA, SIK CKJIAJJ0BOi TEXHOJIOTI cyyacHOro
KOMIIJIEKCHOTO MOHITOPMHIY POOOTH aBTOOYCiB MiCbKMX MapIIPYTiB. 3alIPOIIOHOBAHO AJITOPUTM i IpOrpamu
PO3PaxyHKY TEIJIOBOIO HABAHTAKEHHS HA CAJIOH i HOPMATUBHOI BUTPATH Na/IMBa 3 YPAXYBAaHHSIM TeMIIEPATyPHUX
[TOKA3HUKIB Ta KiJIbKOCTi IEPEBE3EHUX MTaCaKUPIB. Lle 103B0JIg€ PO3IJISIHYTA MOKJIIMBICTh BUKOPHUCTAHHS JAHUX
niAxoiB 10 iHIIMX MoAesell aBTOOYCIB i popmMyBaTu iHpopmaliiiny 6a3y gaHux nianpuemcrsa. [Ipu npomy
BMKOPHMCTAHHS 3alIPOIIOHOBAHUX METOJMYHYX IiAXOiB JO3BOJISIE 3MEHIINTH BUTPATY MAJIMBA OJHUM aBTOOYCOM [10
3 % 3a 3MiHy pu 3abe3Me4eHHi ONITUMAaTIbHOIO MIKPOKIIiMaTy B casioHi. Kyo4oBi cioBa: Micbkuii aBTobyc M3,
€HEProeMHICThb, KOHAULIOHED, MIKPOKJIIMAT, BUTPATa MaJjnBa, TEIJIOHAAXOKEHHS, HOPMYBAHHS, OXOJIOJKEHHS

CaJIoHy.

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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