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1. HaykoBi OCHOBY CTBOPEHHSI METOZY PO3PAXYHKY [TOKa3HMKIB 1aJIMBHOI EKOHOMIYHOCTi aBTOMOO1JiB KOHTPOJIEM

BUTPAT PiKUX 6ionaaus

2. Scientific foundations of creating methods for calculating cars’ fuel efficiency indicators via controlling the
biofuels consumption

Pedepar:

1. . Inbyenko A.B. HaykoBi OCHOBU CTBOPEHHS METO/ly PO3PAXyHKY IT0Ka3HMKIB IIaJIMBHOI EKOHOMIYHOCTI aBTOMOOIJIA
KOHTPOJIEM BUTPAT piikux 6ionanus. 0 Pykonuc. [Jucepralis Ha 30,00yTTsS HAYKOBOTO CTYIEHS JOKTOPA TEXHIYHUX
HayK 3a crienjanbHicTio 05.22.20 0 EkcrtyaTallist Ta peMOHT 3aC00iB TPaHCIIOPTY. BiHHUIIBKUI Hal[iOHAILHUM
TeXHiYHUi yHiBepcurerT, Binnuig, 2025. Jlucepraliiio IpUCBSY€HO CTBOPEHHIO HAYKOBUX OCHOB Ta PO3PO061li HOBOTO
METOJly PO3PaxXyHKY IIOKAa3HMKIB [TaJIMBHOI €KOHOMIYHOCTi aBTOMOOiJIiB KOHTPOJIEM BUTPAT pikux 6ionanus. MeTon
I03BOJIsSIE BPAaXOBYBATU 3MiHY (i3MKO-XiMiYHMX BJIACTUBOCTEN BKa3aHUX 6iONalINB 3aJI€XKHO Bill 06'€MHOI
KOHILIeHTpauii 6iosioriyHoi cK1a70Boi (biofoMiliky) B HUX. Po3p0o6ieHO KOHIEILil0 YMOB €(peKTUBHOTO
BMKOPHMCTaHHs 1 Kr 6ionanysa 3 ypaxyBaHHSM 3alIPOIIOHOBAHUX KaTETroOPil: BilHOCHA ryCTUHA 6i0OMIIIKY,
BiJHOCHA HI>KYa TEIJIOTa 3ropaHHs 6i0OMILIKY Ta BiHOCHA TEOPETUYHO HEOOXigHA KiJIbKiCTh HOBITPS IJ1s1

3ropaHHs 1 Kr 6i0[10MillKY, SIKA Ja€ MOSKJIMBICTh BCTAHOBJIIOBATY HOPMU BUTPAT PiAKKX 6iomanvB, KOHTPOJIIOBATH Ta



NOpIiBHIOBATU Pi3Hi BUAM piiKKUX 6i0NanuB 3 TOYKM 30py iX BUTPAT Yy NpoLeci ekcIulyaralii aBToMo06imiB. B po6oTi
PO3p06JIEHO HAYKOBO-METO,0JI0TiYHI OCHOBM HOBOI'O METOZY KOHTPOJIIO BUTPAT PiKUX 6ioannB OLiHIOBAaHHSIM
3MiHM I'YCTHHU, HYDKYO] TEIJIOTU 3TOPaHHs Ta TEOPETUYHO HEOOXiAHOI KisIbKOCTI IOBITPS 1151 3rOpaHHs 1 Kr
6iogoMmimiku Ta ii 06'eMHOI KOHILIEHTpallii B 6ionanuBi 3a1€5KHO Bif, BUTPATH NajvBa aBTOMOOIS, 110 MPAIjioe Ha
OeH3yHi (A13ebHOMY MaJIMBi) Ta BUTPATH IaJMBa aBTOMOOIIA, 10 MPAL0e Ha PigKoMy 6ioTaiuBi 3 BifoMoIo
00'€eMHOI0 KOHIIeHTpaljieto 6i010riuHoi cK1anoBoi. OTpuMaHi HayKOBi pe3yabTaTy J03BOJISIOTh BCTAHOBJIIOBATU
HOPMHU BUTPAT PiiKuX 6ioNanuBs 3 ypaxoByBaHHSIM Pi3HOMaHITTSI YMOB €KCILIyaTallii aBTOMOO1JIiB 6€3 BUKOPUCTaHHS
BEJIMKOI KiIbKiCTh KOPUTYBaIbHUX KoedillieHTiB. BcTaHOBJIEHO BIJIMB 6i0JOMIIIOK BilOMUX 06'€MHUX KOHLIEHTPALiid
B Gionanugi 3 BigoMumu QisMKO-XiMiYHMMU BJIACTUBOCTSIMHM HAa BUTPATy PifKoro 6ionanusa, po3pobaeHo
peKoMeHpauii o0 3MeHIIEeHHS X BUTPaT. JloBe[leHo, 1110 3 MOTJIsy MOXKJINBOI 3MiHM BUTpAT O6ionasus
IIPUBAGJIMBUM [1J11 aBTOMOOIIB 3 JU3€IbHMMU ABUTYHAMU € IM3€JIbHE NaJIMBO 3 TOMIIIKaMy pinakoBoi ouii. s
CyMilIeBOro 6EH3MHY 3 BMiCTOM 6ioeTaHoJy B 6% 3a 06'eMOM MOJKHA O4iKyBaTH 30ibLIEHHS] BUTPATU Ha 2,4%, a
suuie 17151 6ioeTaHosy — Ha 63%. OOrpyHTOBaHO KpuTepill i po3po6seHO METO I, BU3HAUEHHSI Pa/liaJIbHOTO TEIJIOBOTO
IIOTOKY B TPYOLli TEPMOAHEMOMETPHUYHOTO BUTPATOMIpa 3 LIMJIIHIPUYHOIO CTiHKOIO (JIiHiliHA I'YCTUHA TEIJIOBOTO
IIOTOKY). MeTo/ 103B0JIsI€ OCITTY MiIBULIEHHS TOYHOCTI BUMIPIOBaHb BUTPAT 6i0NaIuB, 4yTIMUBICTb BUTPATOMipa B
IIMPOKOMY Jiarna3oHi 3HaueHb BUTpAT 6iornanuB. 3alIPOIIOHOBAHO HOBUH MifXifl BUBHAYEHHS TEIJIOBOTO ITIOTOKY B
TPYOLi TEPMOaHEMOMETPUYHOTO BUTPATOMIPA, SIKMX 103BOJISIE OOUPATU pallioHa/IbHI KOHCTPYKTHBHI €JIeMEHTH 32
YMOBHU 3MEHIIEHHS pafiialbHOI TEMJIONPOBiAHOCTI BUTpaTOMipa. OGrpyHTOBaHO KpUTepii, pO3p06JIEHO METO
PO3paxyHKy [1apaMeTpiB TEPMOAHEMEMETPUYHOIO BUTPATOMiPa, BUTOTOBJIEHO TA HAJIAWITOBAHO MIOT0 MAKETHUN
3pas3ok, IPOBEJEHO eKCIIePUMEHTaJIbHI JOCiIPKEHHS BUTPAT ajluB B yMOBaX PyXy aBTOMOO1JIS, SIKi MiTBepAUIn
peKoMeHpanii moa0 BU60py KOHCTPYKTUBHUX I1apaMeTpiB BUTpaToMipa [1jis IiABULLIEHHS] TOYHOCTI BUMIPIOBaHHS.
P036ikHICTh TEOPETUYHUX TA EKCIIEPUMEHTAJIbHUX JAHUX BUTPAT 6i0MajiuB He TIepeBULININ 2,5% 71 Ju3eIbHOrOo
najiMBa 3 JOMilIKaMu PirnaxoBoi oJiii Ta 11,4% nJist 6eH3uHy 3 6ioeTaHosoM. Po3po6ieHo peKoMeHaallii IpakTUYHOTrO
BUKOPUCTAHHS 3aIPOIIOHOBAHOI KOHIIEMNIIii KOHTPOJIIO BUTPAT 6GAaraTOKOMIIOHEHTHUX PiiKuX 6ionanuB 3 pisHUMU
6ioJI0riYyHMMH JOMILIKaMHU Pi3HUX 06'€MHUX KOHLIEHTPaLill. BnpoBaiKeHHs pe3ysbTaTiB HAyKOBO-JOCJIiIHOI
PO6OTH KOHTPOJIIO BUTPAT 6i0NanuB 4O3BOJIMIIO PO3POOUTH Jlianla30H NMajuBHOI €(PEeKTUBHOCTI aBTOMOOIIB 17151
pi3HUX Pi3NKO-XiMIYHUX BIACTUBOCTEN Pi3HUX BUIIB pigKuX 6i0IUB. B 1boMy Iiania3oHi BCTaHOBJIEHO, 1110
MiHiMasnbHe 3HaYeHHs KoedillieHTa eeKTUBHOCTI OPiBHIOE 6% (118 pirakoBoi 0Jii), a MakcumManbHe — 63% (1715

6ioeTaHoIy).

2. Ilchenko A. Scientific foundations of creating methods for calculating cars’ fuel efficiency indicators via
controlling the biofuels consumption. - Manuscript. Dissertation for the Degree of Doctor of Technical Sciences:
05.22.20 - “Vehicles Operation and Repair” (27 Transport). — Vinnytsia National Technical University of the Ministry
of Education and Science of Ukraine. - Vinnytsia, 2025. The dissertation is devoted to the creation of scientific
foundations and development of a new method for calculating fuel efficiency indicators of automobiles by
controlling the consumption of liquid biofuel. The method allows to take into account the change in the
physicochemical properties of biofuels depending on the concentration of the biological component (biomass) in
them. Based on the analysis of domestic and foreign scientific and technical literature, a systematic analysis of
scientific and practical experience and existing approaches to increasing the fuel efficiency of cars, a concept of
the conditions for the effective use of 1 kg of biofuel was developed, taking into account the proposed categories:
relative density of the bioadditive, relative lower heat of combustion of the bioadditive and the relative
theoretically required amount of air for the combustion of 1kg of the bioadditive, which makes it possible to set
the norms of liquid biofuels consumption, control and compare different types of liquid biofuels in terms of their
consumption during the cars operation. The paper develops the scientific and methodological foundations of a
new method for controlling the consumption of liquid biofuels by assessing the change in density, lower calorific
value and theoretically required amount of air for combustion of 1 kg of bio-admixture and its volumetric
concentration in biofuel depending on the fuel consumption of a car running on gasoline (diesel fuel) and the fuel
consumption of a car running on liquid biofuel with a given volumetric concentration of the biological component.
The obtained scientific results allow setting the norms of liquid biofuel consumption taking into account the



variety of vehicle operating conditions without using a large number of correction factors. The impact of
bioadditives in biofuel on its consumption has been established. It has been proven that for a minimal increase in
biofuel consumption, diesel fuel with rapeseed oil admixtures is more attractive for diesel-powered vehicles. For
blended gasoline with a bioethanol content of 6% by volume, an increase in consumption of 2.4% can be expected,
and for bioethanol itself - an increase of 63%. The criterion is substantiated and a method for determining the
radial heat flux in the tube of a thermoanemometric flowmeter with a cylindrical wall (linear heat flux density) is
developed, which introduces new categories: the design coefficient and the coefficient of radial thermal
conductivity of the thermoanemometric flowmeter tube, which takes into account the physicochemical properties
of biofuel. This allows to increase the accuracy of measurements, the device sensitivity in a wide range of wind
values, provided that the parameters are used: the ratio of the diameters of the tube and the heating element 3 /2.
The sequence of flow meter elements, which mixes the parametric dispersion of biofuel flow temperatures and
allows for increased accuracy and speed of flow measurement, expanded measurement range, and a range of
biofuels for measurement automation, is justified. The method for calculating the flowmeter parameters has been
developed. A model of a thermoanemometric flowmeter has been manufactured and configured. Experimental
studies of fuel consumption in real vehicle driving conditions have been conducted. They confirmed the
recommendations for choosing the design parameters of the flowmeter to increase accuracy. The discrepancy
between theoretical and experimental data on biofuel consumption did not exceed 2.5% for diesel fuel with
rapeseed oil admixtures and 11.4% for gasoline with bioethanol. Recommendations have been developed for the use
of the proposed concept of controlling the flow of multicomponent biofuels with various biological additives of
different volumetric concentrations. The implementation of biofuel flow control has allowed the development a
range of automotive fuel efficiency for different types of bioadditives: the minimum value of the efficiency
coefficient is 6% (for rapeseed oil), the maximum - 63% (for bioethanol).
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1. BesBecinbHa O.M,, [Toguamencekui FO.O., Inpyenko A.B., lllaBypcekuii F0.0. BUCOKOTOYHMIT BUTPATOMID
MOTOPHOTO MNajusa 3 Lu(ppoBo 06po6KOI0 BUMipoBanbHOI iHPopmariii: mat. 91160 Yxpaina: MITK 2009
GO1F1/68, GO1F1/696, FO2M5/00. N2 200906515; 3asB1. 22.06.09; ony6:1. 26.06.10, Bros. N2 12. 4 c. 2.
BessecinpHa O.M., nbuenko A.B., [ToguameHncekuii 10.0., aBypcpkuii F0.0. KasopuMeTpu4HU BUTPATOMIP
MOTOPHOTO NajuBa 3 HUPPOBOI0 06POOKOI0 BUMipIOBaIbHOI iHpopmaii: nat. 90985 Ykpaina: MIIK 2009
FO2M5/00. N2 200910565; 3asBi1. 19.10.09; omy6s1. 10.06.10, Bros1. N2 11. 4 c. 3. BessecinbHa O.M., Inbuenko A.B.
KanopumeTpuyHuii BUTpaTOMip MOTOPHOTO NajIMBa 3 MiIBULLIEHOI0 TOYHICTIO BUMipiB: nat. 106858 YkpaiHa:
MIIK 2014.01 FO2M5 /00, GO1F1/68, GO1F1/696, GO1F15 /00. N2 201314550; 3asB:1. 12.12.13; ony6.1. 10.10.14, Bros.
N219. 4 c. 4. BesecinbHa O.M., InbyeHko A.B., Tpoctenok [0.0. KasopuMeTprUyHU BUTPATOMIP MOTOPHOTO
IIajiMBa 3 MifBUILIEHOI0 TOYHICTIO BUMipiB: naT. 106950 Vkpaina: MIIK 014.01 FO2MS5 /00, GO1F1/68. N2
201313387; 3asBa. 18.11.13; ony6a1. 27.10.14., Bros1. N2 20. 8 c.

BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 0114U000545, 0118U003152

VI. BizoMocCTi Npo HayKOBOr0 KePiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

VII. BizomocTi npo odiniiHHX ONOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. Kpumrona Ceartocnas IropoBud

2. Kryshtopa Sviatoslav L.



KBasigikamis: g. 1. u., npodecop, 05.05.12
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-DpaHKiBCHKMIA HALIOHAJIBHUI TEXHIYHUI YHIBEPCUTET
Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3HaxoKeHHS: ByJ1. KapniaTceka, IBano-®paHkKiBcek, 76019, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I10-6aThKOBI:

1. T'yrapesuu I0piit ®eonociitoBry

2. Yurii Hutarevych

KBasigikamis: 1. 1. n., npodecop, 05.05.03

InenTudikarop ORCID ID: He 3acrocosyerscs

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HauioHanbHuMil TPAHCTIOPTHUMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micuesnaxo;pKeHHﬂ: ByJl. M. OmengHoBuya-Ilasnenka, Kuis, 01010, YkpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Tonsancekuit Onekcanap CepriiioBud

2. Polynsky Alexandr Sergeevich

KBasigikamnis: 1. 1. ., npodecop, 05.22.20
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUANYHOI 0COOH: XapKiBChbKMii HALLIOHAJIBHUIL ABTOMOGLIbHO-TOPOXKHIiA

yHiBEpCUTET

Kopg 3a €IPIIOY: 02071168

Micue3Haxoa>KeHHS: By Spociasa Myaporo, XapkiB, XapKiBchkuil p-H., 61025, Ykpaina
dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBH pajgu

Biiacue IIpizBuie Im's I1o-6aTbKOBi

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €

BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

biniyenko Bikrop BikroposBuy

Biniyenko Biktop BikTopoBuy

IBanuyk fpocinas BosogumupoBuy

FOpuenko TersHa AHaToJiiBHA

IOpuenko TersiHa AHaTosIiBHA



