OO0BeKT uccaenoBaHms — MOKa3aTeI MaHEeBPEHHOCTH aBTONOE3Ja-KOHTEHHEPOBO3a PH Pa3HBIX CXe-
Max ympaBJICHUS MMOJTYIPULCIIOM.

Lens uccnemoBaHuil — cpaBHUTEIBHAS OLICHKA MAHEBPEHHOCTH aBTOIOE3Ja-KOHTEHHEpPOBO3a IpU
YIIPaBISHUH MTOYIPUIIETIOM KaK 3a CYeT CaMOYyCTaHABIMMAEMBIX KOJIEC 3aJHEH OCH, TaK M IIyTeM TOPMOKe-
HUS KOJIEC OJIHOTO OOpTa.

Merton uccneqoBaHuil — aHATUTUYECKUH.

Bormpocsl MaHEBPEHHOCTH aBTOIOE3/1a-KOHTEHHEPOBO3a PACCMOTPEHBI ISl IBYX PAaCUETHBIX CXEM —
IIOCKOW ¥ TIPOCTPaHCTBeHHON. [IpoBEIeHHBIMI pacdyeTaMH YCTAaHOBJICHO, UTO MPHU cKopocTd 10 m/c yrimel
KpeHa MOAPECCOPEHHOI Macchl MONyNpHUIlena MOYTH OJUHAKOBHI AJIsl BCceX aBTomoe3noB. KpeH Ky3oBa u
0OKOBOE YCKOpEHHE IIEHTpa Macc aBTOMOOMIIA-TATa4ya ¥ MOIYIPHIIETIa TPUBOAIT K U3MEHEHHIO pajiyca Io-
BOPOTa OTAEIHHBIX 3B€HbEB W ra0apUTHOI TOJIOCH IBIKEHHS aBTOmoe3na. Tak, JJis aBTomoe3aa ¢ HeynpaB-
JISIeMBIM TIOJYTIPUIETIOM TabapuTHas 1T0JI0ca JABMKCHHUS ¢ YUETOM KpeHa Ky30Ba mpu ckopoct 10 m/c pu
BXOJI€ B TOBOPOT yBeIUUMiack Ha 7,9%, /uist aBTomoe3ga ¢ ynpapieHUEM MOTYNPULICIIOM IIyTEM TOPMOKE-
HUS KoJlec ogHoro Oopta — Ha 9,6%, Iis aBTOIOe31a C CaMOyCTaHABIMMAaeMbIMU KOJIECAMH 3aJHEeH OCH TIO-
mympuiena — Ha 6,8%. IIpu 3Tom Bce aBTomnoesna 00s1ajaroT HEAOCTATOYHOM MOBOPAYHMBAEMOCTHIO, KOTOpas
MOXKET CITY>KUTh 3aJI0TOM UX YCTOMUUBOCTHU JABHXKCHHUS.

Pe3ynbprarer cTaTh MOTYT OBITh MCIIOJB30BAHBI MPH BHIOOPE THITA TIOMYIIPHUIIETIA IS KOMIUIEKTAIUN
aBTOIIOE3/1a-KOHTEHHEPOBO3a.

KJIIOUEBBIE CJIOBA: ABTOMOBWJIBHBIN TTOE3/I, TABAPUTHAS TIOJIOCA JIBUXEHUS,
HEHTP MACC, TPAEKTOPUS, CKOPOCTb, FBOKOBOE YCKOPEHUE, MAHEBPEHHOCTb.

THE SPECIFICS OF THE USE OF BIODIESEL FUELS FOR DIESEL OF AUTOS

Anatoly Hovoroon,
Maxym Pavlovsky,
Olexandr Kotelenec

Introduction

From the point of view of the mechanical energy when minimum fuel consumption, diesel is the most
effective. Due to its fuel-economic features diesels have been most widely used as the power-plant.

The increased level of the nitrogen oxides NO, emission and hard bodies emission into the environ-
ment is the disadvantage of diesels in comparison to the petrol engines. The above-mentioned negative fea-
tures of the diesels stipulate carrying out the activities aimed to the reduction of the concentration of the ni-
trogen oxides NO, and hard bodies in the exhausted gases (EG) while the existing level of fuel efficiency
remains and, if possible — increases.

Consumption of the fuels of the renewal sources of energy — vegetal fuels of the first is one of the
ways of solving the problem of widening the energetic base for the diesel and for partial solving of the eco-
logical problems. These are the vegetal oils and biodiesel fuel (BdF).

The most widely used in Europe fuel, produced from the plant raw material, is the rape oil and the
products of its processing, especially the complex methyl esters of fatty acid of the rape oil (methyl esters of
the rape oil). The part of the physicochemical features of the above-mentioned fuels accords with the similar
features of the regular diesel fuel (DF) and the part of them doesn’t, which has to be noticed and the activi-
ties that have to deal with the preparation of the BAF should be carried out.

The explicit feature of the vegetal fuels is that they contain oxygen (nearly 12%), which leads to de-
crease of the heating value. Containing the oxygen also decreases the temperature of their heating and im-
proves the ecological features. During the studying of the work of the diesel, when methyl esters of the rape oil
(MERO) were used as the fuel, the reduce EG smoke and the concentration of the unburned combustibles.
Meantime the increase of the fuel consumption per hour and the concentration of the nitrogen oxides NO, [1].

The fuel combustion in diesel happens in diffusion flow, where the most intense fuel combustion is
developed in stoichiometric zone, which is one of the peculiarities of the fuel combustion in diesel (6=1). If
the combustion temperature is maximal, the intense production of the nitrogen oxides NO, is the result. They
are known to be one of the main ingredients of the EG of the diesel, their part in the total drawn to CO emis-
sion index may be approximately 90% [2].
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The ecological features of the work of the diesel are dependent on such physicochemical features of
the fuels as density and kinematic viscosity. Density determines the quantity of energy, that is given in the
combustion chamber, as in the high pressure rotary plunger pumps the big dosage of fuel is processing.

Kinematic viscosity determines the internal friction of the fuel flow. The main factor of the viscosity
influence on the cycle fuel deliver are the fuel leakages through the gaps of the precision couples of the fuel
delivery equipment. The higher the meaning of density and viscosity, the bigger the drops during the dispen-
sion, the maximum range of the fuel flow is increased.

While trying to consumer the alternative fuels for the automobiles that are being used, it is necessary to
consider the difference of some physical-chemical features first, such as the kinematic viscosity and density.

The aim of the research

To determine the ecological, economic and energetic properties of the work of diesel while consum-
ing the two-component and three-component BdF.

Materials and methods

Considering that one of the main disadvantages of MERO is the energy, that is demanded for its con-
sumption, is not a lot less than the lower heating value of MERO, so from the point of view of the energetic
and economic efficiency, on this stage of development of the technology of consumption of MERO the more
rational will be its use as of mixture with the regular DF.

Considering all the above-mentioned, for more rational use of BAF while preparing them the physical-
chemical features have to be provided (such as kinematic viscosity, density) as such of the regular DF, by
means of adding the components with lower kinematic value to the BdF.

The addition of the components with lower meanings of the kinematic viscosity allows to gradually
decrease this property. Kerosene may be one of such components. Its adding in the quantity of 20% gradu-
ally influences the other physical-chemical properties of the mixed fuel [3]. In the Table 1 the values of ki-
nematic viscosity for various mixed fuels are shown.

Table 1. — The values of the kinematic viscosity of the mixed fuels
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Kinematic viscosity | 3 g5 | | 51 | 1024 | 4,14 | 458 | 489 | 394 | 3.92 | 393
at 20°C, mm~/s

It is obvious from the values, shown in the Table 1 that while preparing the mixed BdF, adding of the
kerosene TS-1 (the quantity of the adding has been determined by calculative-experimental means for each mix-
ture) basically doesn’t lead to the alteration of the values of the viscosity in comparison with the regular DF.

Results and discussion

While feeding of diesel with mixed fuels with 10-, 20% MERO in the mixture with regular DF (fur-
ther two-component mixed fuel) the hour emission of fuel has increased, so have the values of the spinning
moment in the area of full loads, concentration of the nitrogen oxides in the EG.

The effective output factor has decreased in comparison with the work of diesel on the regular DF
(Fig. 1.1).

While using the same mixed fuels, but adding 5- , 12,5- , 18% of kerosene TS-1, relevantly for 10-,
20-, 30% two-components mixed fuels (further three-component BdF) the hour fuel combustion practically
didn’t increase in comparison with the regular DF. The increase of effective output factors took place, but the
concentration of the nitrogen oxides NO, were lower, than while working on the regular DF and two-
component BdF . The concentration of the incomplete combustion products CO, C,.H, also of the smoke of
N as while feeding with the two-component and three-component BAF has reduced in comparison with the
regular DF.

According to the results of the research carried out (Fig. 1.1) it can be concluded that the hour con-
sumption of two-component BAF more than 3- and 6% relevantly with 10-, 20 % of MERO in the mixture.
While using of the three-component BAF the maximum increase of the hour consumption not more than 1,5-
2,5% upon the whole under-load area.
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Fig.1.1. The load characteristics of the VAG ASV 1.9Tdi Fig.1.2. The load characteristics of the VAG ASV 1.9Tdi
diesel. The fuel economical and energetic properties. diesel. The ecological properties.

—m— Regular DF - -e--85% DF + 10% MERO + 5% TS-1
---A---67.5% DF + 20% MERO + 12.5% TS-1 —%— 52% DF + 30% MERO + 18% TS-1
--¥--90% DF + 10% MERO ---#--- 80% DF + 20% MERO

While using the two-component BdF the concentration on the nitrogen oxides NO, in the EG is in-
creased with the increase of the volume part of MERO in the mixture (Fig. 1.2). As it has been underlined
before, the nitrogen oxides NO, make nearly 90% in the total index of the toxicity of the EG drawn to CO
which will lead to its growth, while nitrogen oxides also growing nevertheless the concentration of the prod-
ucts of incomplete combustion CO, C,H, are decreasing, the smoke of N also (Fig. 1.2). While using the
three-component fuels, the decrease of the concentration of nitrogen oxides NO, takes place. Into the cylin-
der of the engine less fuel is sprayed in comparison with the consumption of the two-component BdF, which
leads to the decrease of the combustion temperature and the process of the creation of nitrogen oxides NO,
and as a result the decrease of the drawn to CO total index of toxicity of EG.

In order to have the ability of determining the most exact level of the emission of the harmful sub-
stances with the EG the automobile has to be examined under the conditions that are the most close to the
real conditions of exploitation. Contrary to the road tests, the research at the modeling role stage may be car-
ried out in the exact compliance with the pre-set speeds in time without the necessity to take into considera-
tion the real conditions of the movement of the transport flow. Only in such a way the repetitive and com-
parative research of the automobiles may be carried out.

The program of the research of the conditional movement of automobile at the modeling role stage
under the European drive cycle includes the determination and the comparative analysis of the loss of fuel
and determination of the mass emissions of the harmful substances (nitrogen oxides NO,, total hydrocarbon

THC , carbon monoxide CO and particulate matter PM ) while working on the fuels under the research:

- regular diesel fuel;

- two-component biodiesel fuel containing MERO 20%;

- three-component biodiesel fuel containing MERO 20%.

The analysis of the results of testing the automobile at the modeling role stage under the conditions of
modified European drive cycle while working on the regular and mixed biodiesel fuels shows under the en-
gine’s functioning on the biodiesel fuels the loss (g/cycle) increases on 4,6% — while functioning of the two-
component and on 1.8% while functioning on three-component biodiesel fuel.

The fuels, used during the research have different lower combustion value which is why the evalua-
tion of the quality of the their heat use is stated with the heat expenditure (MJ/cycle) for the execution of the
equivalent work. Under the engine’s functioning on two-component biodiesel fuel takes place the increase of
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the heat expenditure on 2.12% relevant to the heat, that is spent under the work on the regular biodiesel fuel
for the execution of the work under the drive cycle.

Table 2. — Mass emission of harmful substance s during the Skoda Octavia 1.9Tdi automobile testing

Fuel
Emissions of the harmful substances Regular DF 2-comp. BdF 3-comp. BdF
(MERO 20%) (MERO 20%)
CO, g/km 0,3568 0,2893 0,2808
EURO 2 (CO emissions), g/km 1,0
CO, *, glkm 133,26 | 124,07 | 118,47
Maximum CO, emissions for Skoda Octa- 135
via 1.9 Tdi, g/km
NO, +THC , g/km 0,6949 | 0,7115 | 0,6404
EURO 2 (NO, +THC emissions), g/lkm 0,7
PM , g/km 0,0421 | 0,0372 | 0,0365
EURO 2( PM emissions), g/lkm 0,08

* CO, non toxic substance.

During the engine functioning on the three-component biodiesel fuel takes place the inconsequent re-
duce of the expenditure (on 0,68%) for the execution of the equivalent work.

The mass emissions of the products of incomplete combustion are reduced: total hydrocarbon THC,
carbon monoxide CO and particulate matter PM (Table 2). Herewith the mass emissions of the nitrogen
oxides NO, with the EG under the engine’s functioning on the two-component fuel (the value of the coeffi-

cient of kinematic viscosity of which is some bigger) increase on 5,3% relevant to the mass emissions of the
nitrogen oxides NO, with the EG while functioning on regular DF. The mass emissions of NO, while work-

ing on the three-component biodiesel fuel decrease on 6,2% (the kinematic viscosity of three-component fu-
els is equal to the kinematic viscosity of the regular DF).

Conclusions

Also, the carried out research has determined that while using the three-component BdF the effective
output factors is higher in comparison with the DF and while using the two-component BdF it is lower.

The higher effective output factors of the diesel while feeding with three-component fuel may be ex-
plained by higher efficiency of its combustion due to the presence of oxygen in the molecule of MERO while
storing the quality properties of the sprinkling and dosage of the fuel, that is delivered to the engine cylinder.

As the result of carried out research of two- and three-component BdF it may be stated, that the use of
the three-component BAF gives opportunity to improve the energetic, economic and ecological features of
the work of the engine in comparison with the use of the two-component fuels.

The results of the research has identified that the summarized mass emissions of the harmful sub-
stances with the EG, modified to CO, under the modified European drive cycle while working on the two-
component biodiesel fuel increase on 0,68%, while working on the three-component — reduce on 8,22% in
comparison with the regular diesel fuel.
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B cTaTTi po3riIsHyTO HAIPSM IOIMIIEHHS SKOJIOTIYHNX MTOKA3HHUKIB aBTOMOOUTIB 3 CYyJaCHUMH JTU3e-
JISIMH, 110 TIepeOyBalOTh B €KCILIyaTallil, CHCTEMHHUM ITOCTAITHUM MEPEXO0IOM 3 JKUBJICHHS JU3EJIIB MITAaTHUM
MaJIMBOM Ha YKUBJICHHS QJIbTEPHATUBHUMU BUJIaMU TTAJTUB.

OO0’€eKT AOCTIKEHb — BIUIUB CYMIIIEBUX O10M3EIHHUX TAJIMB HA IMATMBHO-CKOHOMIYHI, SKOJIOTIUH1
Ta CHEPreTUYHI MOKA3HUKN aBTOMOOIJIS 3 AU3EIIEM.

MeTor0 NOCHIKEHD € PO3IIMPEHHS MaIUBHOI 0231 aBTOMOOUILHOTO TPAHCIIOPTY MPH BUKOPHCTaHHI
AIbTCPHATHBHUX BUJIIB MATHBA.

Meroau MOCITiHKEHHS — eKCTIEpUMEHTaTFHO-PO3PaXyHKOBI.

Onrtumizanist (i3UKO-XIMiYHHX BIACTHBOCTEH CyMIllIeBUX 010/M3EIBHUX MAJHMB € OJHUM i3 €(eKTHB-
HUX NUIAXIB 3HIKEHHS] TOKCHYHOCTI BiANpaIibOBaHWUX Ta3iB Ta IMONIMIICHHS MaJIWBHOI eKoHOMivHOCTI. Lle
JOCSITAETHCSA K 3a0e3MeUeHHAM HEeOOXITHUX (Di3UKO-XIMIYHHX BIIACTHBOCTEH CYMINICBHX O10U3ETHHUX ITa-
JIUB, TaK 1 3BY)KCHHSM iX MEX 3MiHH, TOOTO agamnTali€lo IUX MaJKB J0 AM3EIIB, 1110 MepeOyBalOTh B SKCII-
JTyaTauii.

Takum duHOM, omTHMMIi3amis (Pi3UKO-XIMIYHUX BIIACTHBOCTEH CYMIIIEBHX Oi0[M3EIbHUX IAJHB JIA€
MOJKJIMBICTh IMOKPAIIUTH €(PEKTUBHICTh HOr0 BUKOPHCTAHHS B CyYaCHHMX JU3ENISX, @ TAKOXK 3MEHIIUTH BUKH-
JIY IIKIJUTUBUX PEYOBUH 3 BiJNPAIbOBAHUMU Ta3aMHU.

PesynpraTtu craTTi MOXKYTh OYTH BUKOPHCTaHHI SIK PeKOMEHMAIii NMpH MiATOTOBIN Ta 3aCTOCYBaHHI
CyMIIIIeBUX 0i0M3EIIbHUX TTAMB JIJIT aBTOMOOITFHOTO TPAHCIIOPTY .

KJIFOYOBI CJIOBA: IU3EJIb, AJIbTEPHATUBHI MMAJIMBA, BIOAU3EJILHI TTAJIMBA, ME-
TWUJIOBUIA E®IP PIITAKOBOI OJIIi, [TAJIMBHA EKOHOMIUHICTb, EKOJIOT' TYHI [TOKA3HUKH.

ABSTRACT

Hovoroon A., Pavlovsky M., Kotelenec O. The specifics of the use of biodiesel fuels for diesel of
autos / Hovoroon Anatoly, Pavlovsky Maxym, Kotelenec Olexander // Visnyk NTU. — K.: NTU. — 2012. —
Vol. 26.

The article goes over the ways of improvement of the ecological properties of automobiles with the
modern diesels, that are in exploitation by means of gradual transfer from supplying diesels with regular fuel
to supplying with the alternative types of fuels.

The aim of research is broadening of the fuel base of automobile transport while using the alternative
types of fuels.

The object of research — the influence of mixed biodiesel fuels on fuel-economy, ecologic and ener-
getic properties of the automobile with engine.

Methods of research — experimental.

The optimization of physical and chemical features of mixed biodiesel fuels is one of the effective
ways of reducing the toxicity of exhausted gas and improvement of fuel economy. This can be reached by
providing the necessary physical and chemical features of mixed biodiesel fuels as well as by narrowing their
limits of verification in other words by adaptation of these fuels to the diesels that are in exploitation.

Consequently the optimization of physical and chemical features of mixed biodiesel fuels allows to
improve the efficiency of its use in modern diesels and to reduce the emissions of harmful substances with
the exhausted gas.

The results of the article may be used as the recommendations while preparing and using the mixed
biodiesel fuels for the automobile transport.

KEY WORDS: DIESEL, ALTERNATIVE FUELS, BIODIESEL FUELS, METHYL ETHER OF RAPE
OIL, FUEL ECONOMY, ECOLOGICAL FEATURES.
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B cratbe paccMOTpeHBI HallpaBICHUS YIYUIICHHUS YKOJOTHYECKUX TOKa3aTeleld aBTOMOOHIEH ¢ co-
BPEMEHHBIMH JHU3EISIMH, HaXOISIIUXCS B SKCIUIyaTallMH, CUCTEMHBIM MO3TAIHBIM IIEPEXOJOM C MUTAHUS
Ju3esiel IITaTHBIM TOIUIMBOM Ha MUTaHKE aJbTEPHATUBHBIMU BUAAMH TOILIHMBA.

OOBEKT HCClIeIOBaHUN — BIMSHHE CMECEBBIX OMOIM3ENbHBIX TOIUIMB Ha TOIUIMBHO-3KOHOMHUYECKHUE,
9KOJIOTHYECKHE U SHEPIeTHUECKHE MTOKA3aTeIN aBTOMOOUIIS C IU3ENIEM.

Ienpro McciaenoBaHUM SABISIETCS pacIIMpPEHHE TOIUIMBHOW 0a3bl aBTOMOOWJIBHOIO TPAHCIOpPTa IHpH
HCTIOJIH30BAHUN OMOAN3ENBHBIX TOIUINB.

MeTtons! UCCeA0BaHUS — IKCIIEPUMEHTAIILHO-PACUETHEIE.
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Ontumusanus HU3NKO-XHMHUIECKUX CBOWCTB CMECEBBIX OHOIM3EIbHBIX TOIUIUB SIBJISCTCS OJTHUM W3
3(1)(1)6KTI/IBHI)IX HYTeﬁ CHMKCHHUA TOKCUYHOCTHU 0Tpa6OTaBIHI/IX ra3oB 1 YJIYy4YLICHUA TOIUIMBHOM YKOHOMUYHO-
CTH. DTO JOCTUTAETCS KaK 00ecreueHueM HEOOXOMUMBIX (PU3MKO-XMMHUYECKUX CBOWCTB CMECEBBIX OHMOMIH-
3€JIbHBIX TOILUIMB, TAK U CY)KCHHEM WX TPaHHI] H3MEHEHHs, T.€. aJlanTaniell 3TUX TOIUIUB K JH3eIsIM, HaXxo-
JSIAXCS B OKCILTyaTaluu.

Takum 00pa3zom, onTUMHU3aNUs GUINKO-XUMHUIECKAX CBOHCTB CMECEBBIX OMOIU3EIbHBIX TOILTUB IO~
3BOJISICT MOBBICHTH dPPEKTUBHOCTH UX HCIONB30BAaHMS B COBPEMEHHBIX JU3EISIX, & TAKKE YMCHBIIUTh BbI-
OpOCHI BPEIHBIX BEMIECTB C OTPAOOTABITUMH T'a3aMH.

Pe3y.TIbTaTbI CTaTbu MOTYT GBITL HCIIOJIb30BAaHblI KaK PCKOMCHAAIWU IIPU NNOATOTOBKE U NPUMEHCHUN
CMECEBBIX OMOAM3ETbHBIX TOTUTUB JJISI aBTOMOOUIBLHOTO TPAHCIIOPTA.

KIIFOUEBBIE CJIOBA: JU3EJIb, AJIbTEPHATUBHLIE TOIUUIMBA, BUOJU3EJIBHOE TOII-
JIMUBO, METUJIOBBIN D®UP PAIICOBOI'O MACJIA, TOIVIMBHA S DKOHOMMWYHOCTh, DKOJIO-
I'MYECKHUE TTOKA3ATEJIN.

VIIK 629.43

METOJUKA BUBOPY KOHCTPYKTUBHUX ITAPAMETPIB
CUCTEMMU «IBUT'YH-TPAHCMICIS» ABTOBYCIB MAJIOT'O KJIACY

I'pumyk O.K., kaHIUAAT TEXHIYHUX HAYK
Py6an JI.I1.

[TocranoBka npobnemu. Binbiricte cydyacHuX aBTOOYCOOYAIBHHUX 3aBOJiB BUKOPHCTOBYIOTH arperar-
He ckianaHHs. ToOTo 3aKyNmOBYIOTHCS OKPEMi arperat, HalpuKiaa BiJl BAHTA)KHUX aBTOMOOINIB, i BCTAaHOB-
JIOIOTHCS Ha aBTOOycH. AJie PeKMMH POOOTH BaHTXKHOTO aBTOMOOUIA i aBTOOyCa 3HAYHO BiPi3HAIOTHCS.
Bunukae HeoOXiIHICTh BUOOPY 13 PSly JABHUTYHIB, SIKI PO3TIISIAIOTHCS 3aBOJOM B SIKOCTI KaHIUAATIB JUIs 1a-
HOTO aBTOOyca. HeoOxigHO BUOpaTH TOM, SIKUH Kpallui K 32 TEXHIYHUMH, TaK 1 EKOHOMIYHUMHU XapaKTepH-
CcTUKaMH. BiAmoBimHO 10 BMOpaHWX IBUTYHIB HEOOXiTHO Y3TOAWTH TMapaMeTpH «JIBHTYH-TpaHcMicis». Of-
HUM 13 [UBSIXIB TOJIMIICHHS TATOBO-IIBHIKICHUX BJIACTHBOCTEH, MaTMBHOI €KOHOMIYHOCTI Ta €KOJOTIYHUX
MOKa3HMKIB aBTOOYCIB € pealizallisi B X KOHCTPYKLISX palliOHANBHUX MapaMeTpiB TpaHcMicii (KiIbKOCTi
CTYTICHIB 1 IEpeIaTOYHUX YHCEN).

AHari3 ocTaHHIX IOCTIDKeHb 1 myOnikariin. B pe3ynbrari aHamizy iCHYFOUMX 3aKOHIB Ta METOIUK
BCTaHOBJICHO, 1110 BOHU 3a0€3MeUyI0Th OKpeMi BUCOKI TOKa3HUKHU TEXHIKO-eKCIUTyaTaliiHUX BIACTUBOCTEH y
KOHKPETHHMX YMOBAaX eKCILTyaTalii, pUIOMY KOJAEH 3 3aKOHIB Ta KOJHA 3 METOIUK He 3a0e3MeuyroTh OIHO-
JacHO Kpallli TOKa3HUKH SIK TATOBO-IIBUAKICHUX BIACTHBOCTEH, TaK 1 MATMBHOI eKOHOMIYHOCTI. Hampuxiram,
3a KPUTEPISIMU MaKCUMAIILHOTO IPHUCKOPEHHS Ha 00paHHX Mepeaayax KpaliMu € METOIUKH, 3alIpOIIOHOBaH1
Tokapesum A.O. [1] ta Janenko LK. [2], MmakcumanbpHOTO migiioMy — BifmoBiqHo meronuku lllemenenka
L.I". [3] Ta TokapeBa A.O., cepenapoi MBUAKOCTI pyxy — TokapeBa A.O., KOHTPOJBHOI BUTPATH TaIUBa —
Hlenenenka I.I'., cepenupoi Burparyu nanusa — Anickina JI.I'. [4], BUTpaTH nanuea npu msBUaKocTi 60 km/rox —
TakoX Meroauka Anickina JL.I'., mpu mBuakocti 90 km/rox — 3akoH reomeTpuuHoi mporpecii [5]. Tomy mpwuii-
MaTH Oyab-sIKUil 3aKOH 3a OCHOBY BHOOPY IepeaTOYHUX YHCE) KOPOOKH Iepeaad HeJOPEUHO.

ITocranoBka 1rineli crarti. [IpoaHanizyBaBIM BITYM3HSAHE aBTOOYCOOYyIyBaHHS BCTAHOBJICHO, IO aB-
TOOYyCcH Manoro kiacy «borman» Ha ykpaiHCBKOMY PHHKY 3aiiMaroTh O0mu3bko 40 %. Ockinbku aBTOOYyCH, B
OCHOBHOMY, EKCIUTyaTYIOThCSI B MiCTaX, TO BOHH CKJIaJai0Th 3HAYHUU BiICOTOK 3a0pyIHIOBAYiB NOBKIJLISA
[6]. BpaxoBytoun Te, 110 CHIIOBHIA arperar aBTo0yca 3alo3udeHril y BaHTaXHOTO aBTOMOOLIS, TIepeIaTouH1
Yrcia MiChbKOTO aBTOOyca HEe € ONTUMAIbHUMH.

Bukian ocHoBHoro marepiaiy. /Iy mominmeHHs TATOBO-LIBHAKICHUX BJIACTUBOCTEH, MAaJMBHOI €KO-
HOMIYHOCTI Ta €KOJIOTIYHHX MOKAa3HHWKIB aBTOOYCIB Majoro Kjiacy po3poOiieHa METOTUKa BHOOPY KOHCTPYK-
THUBHUX T1apaMETPiB CHCTEMH «JIBUTYH-TPAHCMICIsH» HA OCHOBI TOPIBHSUIBHOI OLIIHKH IMX MOKa3HHUKIB y MiChb-
KoMy i310BOMY muKii. JlaHa MeTOJMKa B TIOBHIK Mipi 103BOJIsiE BUOpATH HAMKpaIuii BapiaHT CUCTEMH «IBH-
TYH-TPaHCMICish» 3TiJHO YMOB eKCILTyaTallii aBTo0yca, OCOOIMBO KOIU € TOTOBI OKpEMi arperari.

Jst peanizartii MeToAMKN HEOOXi1THO BUKOHATH BCi €TaIlH.

1. O6rpyHTyBanHsl BUOOPY KOHCTPYKTHBHHX CXEM CHCTEMH «JIBUTYH-TpaHCMicis» aBToOyca. I1poBo-
IOUTHCS aHaIi3 ICHYIOUHMX aBTOOYCIB Ta CHIIOBHX YCTaHOBOK, SIKi MO>KHA HA HUX BCTAHOBHTH.

2. Bubip BapiaHTiB IBUTYHIB 1 TpaHCMICiH aBTOOYycCAa:
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