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Bbypnaka C.A. IligBuineHHs e(eKTHBHOCTI BHKOPHMCTAHHA MAaIIMHHHUX
arperartiB npu po0oTti Ha cymimi nanus. — KpanidikaiiiiHa HaykoBa mpalisi Ha mpaBax
PYKOIIUCY.

Hucepraiiist Ha 3100yTTS HAYKOBOT'O CTyNEHS KaHAMAATa TEXHIYHUX HAYK (JOKTOpa
dinocodii) 3a cmemiampHicTIO  133-ramy3eBe  MammMHOOyIyBaHHS.  BiHHHUIBKHIA
HaI[lOHAJIBHUM arpapHuii yHiBepcuTeT, Binauis, 2021.

JlaHna po0oTa CTOCYEThCS aKTyaJdbHOI HAYKOBO-TEXHIYHOI MPOOJIEMH IiIBUIICHHS
€(eKTUBHOCTI BUKOPUCTAHHS MAIIMHHUX arperariB Mpu poOoTi Ha cymimri manuB. OqHUM
3 HAWOUIBII NMEPCHEKTUBHUX AJIbTEPHATUBHUX BUAIB MajiiBa € 0lomanuBa, 3aCTOCYBaHHSA
SIKOTO JI03BOJIUTh CKOPOTHUTH CIOXKMBaHHS HA(TOBOrO MajvBa 1 3MEHIIUTH KUIbKICTh
arpecuBHHX BUKUAIB B armocdepy. Illupoke 3acTocyBaHHsS HOBOTO BHUJIYy IajiuBa
HEMOXKJIMBE O€3 MpOBEACHHS BCEOIYHOr0, KOMIUIEKCHOTO aHalli3y 3 BUBYEHHS BIUIMBY
3Ha4YeHb MOKA3HUKIB OloMajanBa HA HAAIMHICTh pOOOTH €JIEMEHTIB MaTMBHOI anaparypu. A
11 B CBOIO YEpry BIUIMBAE HA TEXHIKO-EKOHOMIYHI Ta €KCIUTyaTalliiHi MOKa3HUKH JBUTYHA
BHYTPIIIIHBOT'O 3TOPSHHSI.

VY BcTyni OOIpYHTOBAaHO aKTyaJIbHICTH JIOCHIIKEHHS, HABEJIEHO 3B’SI30K POOOTH 3
HAYKOBO-JIOCJIIIHOIO TEMOIO, MOCTaBJICHO METYy Ta BU3HAYEHO 3aBJIaHHS JIOCIHIJIKEHHS,
00’€KT Ta TMpeaMeT MAOCIHIJKCHHS, HABEJCHO MEPeNiK METOMIB JIOCHIHKEHHS, 10
3aCTOCOBYBAIMCH [IJISi JIOCSATHEHHS METH jaucepTtaimiiiHoi pobotu. CdopMynboBaHO
HAYKOBY HOBH3HY, TPAKTHUYHE 3HAYCHHS OTPUMAHUX PE3YJbTATiB Ta OCOOMCTHI TBOPUYUI
BHecOK 3700yBaua. [lomano BimomocTi mogo ampoOarii Ta omyOiKyBaHHS pe3yJbTaTiB
JIOCIIDKEHHS.

Y nepuioMy po3aui 3po0JIEHO  OMVISIA  JIITEPAaTypHHUX JKEpel 3 MHUTaHb
BUKOPUCTAHHS MOJICPHI30BAaHUX CHUCTEM JKUBJIEHHS Ta MPUCTPOIB i POOOTH Ha
OlomanuBi Ta MOro cywmimax, JOCHIIDKCHO BIUIMB MMAJMBHUX CyMilIedl Ha pooOoTy
EHepreTHYHOr0 arperary Ta MpoaHali30BaHA MaTEeMaTH4YHAa MOJETb PO3paxyHKy
IHIMKATOPHUX TOKa3HUKIB nBuryHa JlumeBcekoro O.C. Ta yrodyHeHa mpodecopom

Pasnennesum M. D.



VY npyromy po3aulnl HaBel€Ha YJIOCKOHAJEHAa CHCTEMA YKUBJIEHHS JHU3EIbHOIO
JIBUT'YHA 3 €JIEKTPOHHUM PEryJIOBaHHSAM CKJIaAy J030BaHOI NAJIMBHOI CyMillll, po3pO0IeHO
3MillyBay i 3a0€3MeUeHHs] MAIMHHOTO arperary CyMillleBUM MajiBOM, OOIPYHTYBaHHI
peKUMH POOOTH MamMUHHO-TpakTopHOTO arperaty (MTA), po3pobiieno ¢i3uko-
matemMatuuHy mojenb podbotn MTA. Po3poOnena meroauka po3paxyHKy HEPO3PUBHOCTI
MOTOKIB pOoOOUOT PIAMHMA HA XapaKTEPHUX AUISHKAX YJOCKOHAJEHOI CUCTEMHU >KMBIICHHS 3
BU3HAaYEHHSIM BUTpaT Q Ta TUCKIB P Ha BCiX KJIIOUOBUX JIAaHKAaX CUCTEMHU Ta B3a€MO3B’ 30K
3 TEXHIKO-€KOHOMIYHMMH TOKa3HMKaMu JBHUryHa. Po3poOieHa meroauka mnoOyaoBH
30BHIIIHBOI MIBHJIKICHOI XapaKTEPUCTUKH, 110 3HAXOAUTHCS 3 1HAMKATOPHOI JlarpaMu Ta
BIUIMBA€ Ha €(PEKTUBHI NOKa3HUKU N, —TIOTYKHICTh, G, — FOJMHHY BUTpaTy NaJluBa, g. —
OUTOMY BHUTpaTy JBUTYHAa Ta TeXHOJNOTiuHI W - MPOIYyKTHUBHICTh, 3 YpaxyBaHHIM
koedimienTa cymiiii o. Buznadeni kpurepii onTumizaiii poOOTH MAIIMHHOTO arperary Bijl
BMICTY OioTajanBa.

VY TperbOoMy poO3AUIl HABEAEHO Mporpamy Ta METOJIMKY BHU3HAY€HHS pOOOTH
MaITMHHO-TPAKTOPHOTO arperary 3 BHKOPHUCTAHHSIM OiomanuBa Ta WOTO CyMIIIEH.
Po3pobneno  anmroputM  QyHKUIOHYBaHHS  MAUIMHHO-TPAKTOPHOrO  arperary 3
BUKOPUCTAHHSM CYMIIIEBOTO TMajnuBa JuIsl 3a0e3neueHHs e(eKkTuBHOI poOoTH 3
ypaxyBaHHAM HaBaHTa)KyBaJIbHO-IIBUJAKICHUX XapaKTEPUCTUK Ta PEXKUMIB pPOOOTH.
[IpoBeneno onTumizallifo TEOMETPUYHUX TapameTpiB potopa CaBoHiyca po3poOIICHOTO
3MilllyBauya 3 METOI0 JOCSTHEHHS HAWOUIbII JOUUIBHOTO KOHCTPYKTHBHOTO DIIICHHS.
3anponoHOBaHO OAaraTOpiBHEBUN €KCIIEPUMEHT Ta BUOPAHO JBa HE3AJIECKHUX (PaKkTOpu —
HABaHTa)KE€HHS JIBUT'YHA (3yCHIUIS CHJIOBUMIPIOBAIIBHOTO MEXaHi3My P, Kr) Ta BU Manusa,
a JUlsl OTPUMAHHS TIATOBOI XapaKTEPUCTHKU TPAKTOpPa 3alPOIOHOBAHO MOBHO(PAKTOPHUI
OaratopiBHEBUI €KCIEPUMEHT, 3 TPhOMa HE3aJleKHUMHU (DAKTOpaMU: MEPeJaTOUHE YUCIO
KOpOOKH mepead (3 ypaxyBaHHSIM MOHMKYIOUOT0 peAyKTopa), rIuoruHa 0OpoOITKY Ta BHU]T
3aCTOCOBYBAHOIO MAJIUBA.

VY 4eTBepTOMY P03/ HABEJEHO PE3YJIbTAaTH EKCIIEPUMEHTAIBHUX 1HAUKATOPHUX Ta
TATOBUX XapakTepucTUK MTA npu BUKOHaHHI omeparii OpaHKH Ta BU3HAYEHHS BIUIUBY
Oilomanupa 1 HOro cyMimel Ha e(peKTUBHI MOKa3HUKHU pOOOTH IHU3EIBHOTO ABUTYHA, 3MIHU

KyTa BIOPCKYBAaHHS IajMBa B 3aJIEKHOCTI B1Jl (PI3MKO-XIMIYHUX BJIACTUBOCTEH MAJMB Ta



JOCTIKEHb PEXXHUMIB POOOTH MAaIIMHHO-TPAKTOPHOTO arperaTy mpu poOOoTi Ha CyMimri
nanuB. llepeBipka aaeKBaTHOCTI MaTeMaTHYHOI MOJEl MATBEPIKYE €hEeKTUBHICTh
BUKOPHUCTaHHS CyMIIIEBOro NajuBa 3 BMICTOM OiokommnoHeHTa 10 50%. Ilpu 30u1b1enH1
CIIOCTEPITAETHCS TOTIPIICHHS] TEXHIKO-€KOHOMIYHUX TMOKa3HHUKIB. BcTaHoBimeHo, mo 10
30% OionanuBa y cymiii podoTa JOCIIKYBAaHOTO AU3EIHLHOTO ABUTYHA HE MOTIPIIYETHCS
Opy 3MIHHI HaBaHTAaXEHHS Ta IIBHUJKICHUX pexXuMiB. JlOCHIIKEHHS MapaMeTpiB
MaJIMBOIOa4i MOKa3aB, M0 JIIaMeTp Kparuli Ipu BUKOPUCTAHHI PIMAaKOBOi 011 3017IbIITBCS
Ha 9%, KyT BIOPCKYBaHHA 3MEHIIMBCS Ha 9%, a Ha CTIHKM KaMepu 3rOpaHHs Mpu
BUKOPHUCTaHHI JU3€JIbHOTO NAJIbHOrO moTparuiste aume 59% nanusa, a Mpu 3aCTOCYBaHHI
pinakoBoi oiii 79%, 1o npu3BOAUTH A0 MOPYUIEHHS MPOIIECIB CyMIIIOyTBOpEeHHs. Tomy
BUKOPHUCTaHHS CHUCTEMM >KMBJICHHS 31 3MilllyBaueM 3abesneuye poOOTy JBHUIyHa Ta
OTPUMaHHSM  HaBaHTAXyBaJIbHO-IIBUJIKICHUX  XapaKTEPUCTHUK, IO  BiJMOBIJIAIOTH
BUKOPHUCTAHHIO TU3EJIbHOTO MajnBa.

BusnaueHo pizHuLIO BILAKpUTTS Jpocens noxaadl JII ta BII, mo Biamosigae
HEOOX1THOMY BIJICOTKOBOMY CIiBBigHOIICHHIO. JlaHWH TOKAa3HWK BIUIMBAE HA TEXHIKO-
€KOHOMIYH1 MMOKAa3HUKHU JBUTYHA, 30UIBIICHHS BMICTY POCIMHHOTO MajuBa, CHPUYUHSE
30UIBIIICHHS] TUTOMO1 BUTpaTH NajuBa, Tak mpu AS = 0,5, mo BiAmoBigae BiAHOIICHHIO
5%MI1/95%BIT g, = 267 r/(kBT roa), KpyTHUH MOMEHT HpH poOOTI HA CYMIIIEBOMY
nanuBi 5%111/95%bI1 na 9,9% 6inemmuii mopiBHsSHO 3 95%/I11/5%bI1, a ekoHOMIs ManuBa
npu poboti Ha cymimeBomy mamuBi 5%JI1/95%bIl na 3,9% wmeHma mnopiBHSHO 3
95%J111/5%BI1. IToTy>xHIiCcTb Mpu 301ybIIIeH]I BMICTY OlomnanuBa 10 95% nanae Ha 10%.

3a A0mMOMOro po3poOaeHOi METOIUKK Ta MPOBEACHOIO 32 HEIO EKCIIEPUMEHTY,
BHU3HAYEHO B3a€EMO3B 30K (haKTOPIB, K1 BIUIMBAIOTH HA poO0oTy MTA sikuii npeacTaBieHo
y BUIJISIII PIBHSHB perpecii, o Aaji0 MOXKJIMBICTh BUOPATH MEPEAATOYHE YUCIO KOPOOKH
nepenay Ta KUIbKICTh TUTY>KHHUX KOPIYCIB 3aJie’KHO BiJ] YMOB Ta €(pEKTHUBHOCTI poOOTH
OpPHOTO MAIlIMHHO-TPAKTOPHOTO arperaTty 3 BHUKOPUCTAHHSM CyMillll MaJuB. 3a
OTPUMaHMMH pIBHSHHSAMU NOOYyJOBaHI MOBEPXHI BIATYKIB KpPHUTEpIiB ONTHUMI3ALIi:
TEXHOJIOTIYHOTO KPUTEpit0 (MUTOMa BUTpaTa MaluBa g.), KPUTEPII0 €PEKTUBHOCTI
(mpoaykTuBHICTH W) Ta EKOHOMIYHOTO KpUTEpil0 (MOreKTapHa BHUTpaTa MajliBa).

Kommiexkcuuil kputepiit ontuMizanii A,, 110 OLIHIOE BIUIUB BCIX TPHOX KPUTEPIiB, Mae



CTAaHOBHUTH JJIg nu3eiabpHoro manusa He Oiabme 0,659, niua b20 — 0,812 ansa B50 — 1,064 1
s OlomanuBa  2,87. HepiBHOMIpHICTE 00€pTaHHS  MOJEPHI30BAHOTO JIBUT'YHA
30UTBUIY€ETHCS. HA XOJIOCTOMY XOJy MO Mipi 301IbIIEeHHS] YacToTu oOepTanHs (Big 13,7 no
39%). lle mosicHIOEThCA 3OUTBIIEHHSAM i 1HEPIIWHUX CHJI HEBPIBHOBOXCHHX Mac.
HepiBHOMIpHICTD 301IBIITYETHCS TAKOXK IO Mipl 30UIbIIIEHHST HaBaHTaxeHHs (Big 6,0 10
10,1%). Lle mosicHIO€ThCS 30UTBIICHHSIM CEPeaHbOT0 €(PEKTUBHOTO THUCKY B IHIIIHApPAX
JIBUTYHA BHACJIIIOK 301IbIIIEHHS [IUKJIOBOI MTOAavi TaInBa.

BcraHoBieHO, 110 OCHOBHMMHU JIIarHOCTUYHMMH TOKa3HUKAMU € TapamMeTpu
NaJIMBOMONAYl Ta I1HAMKATOPHI XapakTepuUCTHKU. (OcCOOIMBO BaXIMBY pOJb BOHU
BIJIIrparOTh NMPH MEPEXIAHUX MPoIecax ad0 pi3KUX 3MIHAX HaBaHTAKEHHS.

Y m’aromy po3aill BU3HAUY€HA EKOHOMIYHA OOIpYHTOBAHICTh BHUTOTOBJICHHS
3MillIyBaya Ta TEPMiH OKYITHOCTI yIOCKOHAJIEHOI CHCTeMa JKUBJICHHS Ta 3MIITyBaya.

HaykoBa HOBH3HA OJIep:KaHUX Pe3yJIbTATIB.

Bnepuwe:

— BCTAHOBJICHO BIUIMB OlomaliiBa Ta HOT0 CyMillleid Ha TEXHIKO-€KOHOMIYHI
MOKa3HUKHA MAlTMHHOTO arperary;

— po3pobsieno cucremy 3mimyBaHHs JIII Ta BII mamme 31 3mimryBaueMm Ta
€JIEKTPOHHUM KEpPYBaHHSM, YyTJIMBY O HABAHTAXKYBaJbHO-IIBUJIKICHUX PEXKHUMIB poOOTHU
MTA nnst oTpUMaHHSI CyMillIl pi3HOTO BIJICOTKOBOI'O CHiBBIHOIIICHHS;

— BUpIIIEHA 3ajJada ONTHUMI3allii PeKUMHHUX MapamMeTpiB poOOTH MAaIIMHHO-
TPaKTOPHOTO arperaTy 3a PaxyHOK pEryJIOBaHHS BiJICOTKOBOTO CKJIaAy CyMIIIEBOTO
NaJINBa,;

Ompumanu nooanbuiuti po36UmoxK.

— BU3HAYEHHS PEXUMIB (YHKIIOHYBaHHS MAUIMHHOTO arperary B 3aJIeKHOCTI
B1J CHIBBIIHOIIIEHHS KOMIIOHEHTIB O10ITa/IMBa;

— OOTPYHTYBAaHHSI TEOPETUYHUX 3AIEKHOCTEH KOHCTPYKTHBHO-PEKUMHHX
napaMeTpiB CHCTEMHU 3MiIlyBaHHS JUId TMPUTOTYyBaHHS OlomajauBHOI CyMimn Ta
HiABUIIEHHS €(heKTUBHOCTI QYHKIIIOHYBAaHHS MaIlTMHHUX arperaris.

Yoockonaneno:



— CHUCTEMY JKMBIICHHS [M3EJIbHOTO JBUTYHAa 3 EJIIEKTPOHHHUM DETYJIIOBAHHS
CKJIaJly IajuBa.

- CHCTEMYy 3MIIIYBaHHS AW3EIBHOTO JIBUTYHA Il poOOTH HA CyMIlll MHaJHUB 3
JPOCEISIMU IS PETYITIOBaHHS CKJIaAy J030BaHOI MAJMBHOI CyMIIIIi;

- 3MimryBad OlomajgMBHOI Cywimni 3 BHKOpUCTaHHAM potopa CaBoHiyca Ha 0asi
¢inpTpa TOHKOT OunCcTKH ABUryHa /[-240.

[IpakTiyHe 3HAYEHHS OJEPKAHUX PE3YJNbTATIB  JOCHIKEHb, TEOPETHUYHUX
y3arajJbHEHb Ta PO3pOOOK, MOJArae y BHUPIIIEHHI TpoOjieM, 5KI MalTh BaXJIUBE
OpUKIagHe 3HaueHHsA. Pe3ynpTaT [OCHIIKEHHS BIUIMBY TMaJUBHUX CyMilled Ha
e(eKTUBHICTh POOOTH MAIIMHHUX arperariB J03BOJSIOTh MAKCUMAJIbHO 30UIBIIUTH BMICT
OlomanuBa y CyMilli 31 30€peKEHHSIM TEXHIKO-€KOHOMIUHMX TMOKa3HUKIB /i1 BUKOHAHHS
TEXHOJIOTIYHOT omeparlii opaHkud. Po3pobneHa cucrtemMa JKHUBJICHHS Ta 3MINIyBad
NO3BOJISIIOTh 3 MIHIMQJIBHUMM 3aTpaTaMd Ha Tepeo0siaJiHaHHS BUKOPHUCTOBYBATU
OiomanuBO AK B YMCTOMY TakK 1 y BHUIJISAI CyMilled majauBa 31 30€peKEHHSM BCIX
EHEPreTUYHUX MOKA3HUKIB MAITMHHOTO arperary.

Kniowuoei cnosa: mammuuuil arperar, €(QeKTHBHICTb, ONTUMI3alis, 1HAUKATOPHI
MOKAa3HUKH, CYyMIIIEBUA KOe(DIIIEHT, CHCTeMa JKMBJICHHS, 3MIIIyBad, O10TaJIuBO,

IU3ENbHUN JBUTYH, CyMII, TPAKTOP.



ABSTRACT

Burlaka S.A. Increasing the efficiency of using machine units when working on
a fuel mixture. Qualification scientific work on the rights of the manuscript.

Thesis on obtaining a scientific degree of the candidate of technical sciences (doctor
of philosophy) on the specialty 133 — mechanical engineering. Vinnytsia National
Agrarian University, Vinnytsia, 2021.

This work concerns the relevant scientific and technical problem of improving the
efficiency of machine units while working with a mixture of fuels. One of the most
promising alternative fuels is biofuels, the use of which will reduce the consumption of
petroleum fuels and diminish the amount of aggressive emissions into the atmosphere. The
widespread use of a new type of fuel is impossible without a comprehensive, complete
analysis in studying the impact of the values of biofuels on the reliability of the elements
of the fuel equipment. In turn this affects the technical, economic and operational
performance of the internal combustion engine.

In the introduction the relevance of the study substantiates, connects the work with
the research topic, sets the goal and objectives of the study, object and subject of research,
lists the research methods used to achieve the goal of the dissertation. The scientific
novelty, practical significance of the obtained results and personal creative contribution of
the applicant are formulated. Information on approbation and publication of research
results is given.

The first part reviews the literature on the use of modernized power systems and
devices for biofuel and its mixtures, the impact of fuel mixtures on the operation of the
power unit and analysed the mathematical model for calculating the indicators of the
engine Lyshevskyi O.S. and specified by professor Razleytsev M.F.

The second part reveals the improved diesel engine power system with electronic
control of the composition of the metered fuel mixture, developed a mixer to provide the
machine unit with mixed fuel, substantiation of the modes of operation of the machine-
tractor unit (MTU), and developed a physical and mathematical model of MTA. A method
for calculating the continuity of working fluid flows in the characteristic areas of the

advanced power supply system with the definition of the flow Q and pressures P at all key



parts of the system and the relationship with the technical and economic performance of
the engine. The method for constructing an external speed characteristic within the
indicator diagram and influencing the effective indicators N, — power, G, — hourly fuel
consumption, g. — specific engine consumption and technological W — productivity, taking
into account the mixture coefficient a. Criteria for optimizing the operation of the machine
unit from the biofuel content have been determined.

The third part presents the program and methods for determining the operation of
the machine-tractor unit using biofuels and their mixtures. An algorithm for the operation
of the machine-tractor unit using mixed fuel to ensure efficient operation, taking into
account the load-speed characteristics and operating modes. The geometrical parameters
of the Savonius rotor of the developed mixer have been optimized in order to achieve the
most expedient design solution. A multilevel experiment is proposed and two independent
factors are chosen - engine load (force of the power measuring mechanism P, kg) and type
of fuel, and a full-factor multilevel experiment is proposed to obtain the traction
characteristic of the tractor, with three independent factors: gear ratio, depth of cultivation
and type of fuel used.

The fourth part presents the results of experimental indicator and traction
characteristics of MTU in plowing and determining the effect of biofuel and its mixtures
on the efficiency of the diesel engine, changes in fuel injection angle depending on the
physicochemical properties of fuels and studies of machine-tractor unit at work on a
mixture of fuels. Checking the adequacy of the mathematical model confirms the
efficiency of mixed fuel with a bio-component content of up to 50%. With increasing the
deterioration of technical and economic indicators takes place. It is established that up to
30% of biofuel in the mixture the performance of the studied diesel engine does not
deteriorate when changing the load and speed. The study of fuel supply parameters
showed that the diameter of the drop when using rapeseed oil increased by 9%, the
injection angle decreased by 9%, and the walls of the combustion chamber when using
diesel fuel gets only 59% of fuel, and when using rapeseed oil 79%, which leads to

violation of mixing processes. Therefore, the use of a power supply system with a mixer



ensures the operation of the engine and obtaining load-speed characteristics that
correspond to the use of diesel fuel.

The difference between the opening of the supply throttle DP and BP, which
corresponds to the required percentage. This indicator affects the technical and economic
performance of the engine, increasing the content of vegetable fuel, causes an increase in
specific fuel consumption, so at AS = 0.5, which corresponds to a ratio of 5% DP / 95%
BP g. =267 g / (kWh), torque when working on mixed fuel 5% DP / 95% PSU is 9.9%
higher compared to 95% DP / 5% BP, and fuel savings when working on mixed fuel 5%
DP / 95% BP by 3.9% less compared to 95% DP / 5% BP. Power increases with biofuel
content to 95% by 10%.

With the help of the developed technique and the experiment conducted on it, the
interrelation of factors influencing the work of MTU is determined, which is presented in
the form of regression equations, which allowed to choose the gear ratio and the number of
plows depending on the conditions and efficiency of plowing. unit using a mixture of
fuels. According to the obtained equations, the response surfaces of the optimization
criteria are constructed: technological criterion (specific fuel consumption g.), efficiency
criterion (productivity W) and economic criterion (per hectare fuel consumption). The
complex optimization criterion Au, which evaluates the impact of all three criteria, should
be no more than 0.659 for diesel fuel, 0.812 for B20, 1.064 for B50 and 2.87 for biofuel.
The uneven rotation of the upgraded engine increases at idle as the speed increases (from
13.7 to 39%). This is due to the increase in the action of inertial forces of unbalanced
masses. The unevenness also increases as the load increases (from 6.0 to 10.1%). This is
due to the increase in the average effective pressure in the engine cylinders due to the
increase in the cyclic fuel supply.

It 1s established that the main diagnostic indicators are fuel supply parameters and
indicator characteristics. They play a particularly important role in transients or sudden
changes in load.

The fifth section defines the economic feasibility of manufacturing a faucet and the
payback period of an advanced power supply and faucet system.

Scientific novelty of the obtained results.



For the first time:

- the influence of biofuel and its mixtures on technical and economic indicators of
the machine unit is established;

- developed a system of mixing DP and BP fuels with a mixer and electronic
control, sensitive to the load-speed modes of operation of the MTU to obtain a mixture of
different percentages;

- solved the problem of optimizing the operating parameters of the machine-tractor
unit by adjusting the percentage of mixed fuel;

Received further development:

- determination of operating modes of the machine unit depending on the ratio of
biofuel components;

- substantiation of theoretical dependences of constructive-mode parameters of
mixing system for preparation of biofuel mixture and increase of efficiency of functioning
of machine units.

Improved:

- diesel engine power supply system with electronic fuel composition regulation.

- mixing system of the diesel engine for work on a mix of fuels with throttles for
regulation of structure of the dosed fuel mix;

- biofuel mixture mixer using Savonius rotor based on D-240 fine filter engine.

The practical significance of the obtained results of research, theoretical
generalizations and developments is to solve problems that have important applied value.
The results of the study of the influence of fuel mixtures on the efficiency of machine units
allow maximizing the content of biofuels in the mixture while maintaining the technical
and economic indicators to perform the technological operation of plowing. The developed
power supply system and the mixer allow to use biofuel both in pure and in the form of
mixes of fuel with the minimum expenses for re-equipment with preservation of all power
indicators of the machine unit.

Key words: machine unit, efficiency, optimization, indicator number, mixture

coefficient, power supply system, mixer, biofuel, diesel engine, mixture, tractor.
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