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llocmanoeéxka npobnemu. TinpaBiaidyHa OJMBa BUKOHYE OJHY 13
OCHOBHMX (DYHKIIM mepenayl MEXaHIYHOI €HEeprii Ta 3MallyBaJIbHOTO
cepenoBuia. CBoeyacHa 3aMiHa poOOYOil PiAMHU 3a0€3MEeYUTh HOPMAIbHY
poOOTy TiIpOCHCTEMH 1 AACTh 3MOTY MPOJOBXKHUTU TEPMIH CIyXOM ii
koMnoHeHTIB. HeoOXxigHicTp B 3aMiHI HOBOI OJIMBH, a00 OYHIIEHOL
00yMOBJI€Ha OTPAIUITHHSIM BOJIOTH, OKQJIMH, METAJIEBUX YaCTOK (pe3yIbTaT
3HOCY JieTajieit), KpeMHI€BUH MICOK, TyMa, TJIacTHK, dapoa.

3a0pyJHEHHs] OJMBU MOKE MPU3BECTH JI0: 3HOCY T1paBIiuHOTO
oOnajHaHHSA 1 3HWKEHHS €(EKTUBHOCTI HOro poOOTH; MHPHUCKOPEHHIO
IpOIECY OKHUCIEHHS OJIMBU; JI0 PO3KJIAJaHHS OJIMBU, €MYJbI'YBaHHS,
YTBOPEHHA 1pXk1 1 KOpo3ii; aedopmailii Hacoca 1 MITOKa TIAPOLMIIHAPA;
BUXOJy 3 Jaay KiamaHiB; BHUPOOJICHHS, 3HOCY IIOCAJOYHUX MICIb
30JI0THHKIB, iX 3aKJIMHIOBaHHS; BHUXOAY 3 Jaay THUIPOMOTOPIB 1
T1IPOHACOCIB; 3HOCY, 3aKJIMHIOBAHHS TUTYH)KEPHUX Map, Ka4alouuX BY3TiB;
BUXOAY 3 JIaay TIIPaBIigYHOrO PO3MNOJAUIBHUKA; MiJBULIEHOTO 3HOCY
VIIUIBHEHb TAPOIMIIHAPIB, T1APOMOTOPIB, TIAPOHACOCIB 1 T.J; MEPErpiB
rigpaBiaiyHoi cictemMu. ToMmy ISl MPOJOBKEHHS TEPMIHY CIY>KOU OJIMB 1
MEXaHI3MIB YCTaTKyBaHHs HEOOXITHO MPOBOJIUTU IX TUIAHOBY 3aMiHy a0o0
OYMIILICHHS 3a JJOTTOMOTI'0I0 CIeiadbHOTO (PiIbTpyrodoro oonaananus [1-4].

Ananiz ocmaunix odocniodicenv. binbiie 80% BIiIMOB Ti1IpaBIidHOTO
oOnmagHaHHS BIAOYBA€ThCS depe3 3a0pyJAHEHHS OJIMBH JpiOHO- 1
KPYITHOJUCIIEPCHUMHU 3a0pyIHIOBaYaMHU (TBEPAl YACTUHKH, BOJIA, MOBITPA 1
T.71). O4MIIeHHS TiapaBIiyHOT OJIMBM - OJHA 3 OCHOBHHMX 3aXOJiB TIO
3ano0IraHHI0 BHYTPIIIHIX YaCTHUH BiJ KOPO3ii 1 MEXaHIYHOrO 3HOCY, SIKE
BKJIIOYAE TPOMHUBKY Ta OYHINCHHS CHCTEMH TPYOOMPOBOJIB 3 METOIO
BUJIAJIEHHS 3 HUX CTOPOHHIX PEYOBHUH 1 ocajiB. [Ipu oMy mpoBOAUTHCS
yacTKoBe a00 MOBHE po30upaHHA TpyOompoBoay [2-4]. IlepioguyHicTh
3aMi1HU, OUYMIIICHHS T1IpaBJIIYHOI OJIMBY TOBUHHA 3/[1HCHIOBATHUCS KOXHI §-9
micsauiB (2000 MOTO-TOJ)) MIOAEHHOI €KCIuTyaTalii oOJaJHaHHs, ajle He
pijiie ogHOTo pasy Ha pik.

© XKypasens [I.I1.
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[IponoBXeHHS CTPOKY CIY>KOU OJIMB JI03BOJISIE 3a0IIaJAUTH KOIITH Ha
IPOCTOT TEXHIKH, TEXHIYHE OOCITyrOBYBaHHS i peMOHT oOiamHaHHs [5-8].
HuHi icHye 6araTo MeTOiB BUAICHHS YaCTHHOK TBEPAOi AUCTIEPCHOI (has3u
(TAD) 13 pobouunx piauH. Yci iX yMOBHO MOXHA PO3AUIMTH HA TPU BUJIU:
GbimpTpariiss — METOI OYUIIICHHS PIAVH BiJ TBEPIAUX, a B PSI/II BUMIAIKIB 1 B
pIIKUX 3a0pyJHEHb MPH MPOIYCKaHHI 1i 4Yepe3 IMOPHUCTI IMEepPeropoiKu;
BUKOPHUCTAHHS CHUJIOBUX TOJIIB — METOJ 3aCHOBaHHMI Ha e(eKTi B3aeMO/Iii
gyacTiHOK TJI® 13 CUJIOBUMH TMOJISIMU. BHUKOPHCTOBYIOTH MOJIS PI3HOI
MIPUPOJIN: TpaBiTAIliliHI, MAaTHITHI, BIIEHTPOBI, €JIEKTPOCTATUYHI, TTOJIS, SIKI
TeHEPYIOThCS YIbTPa3BYKOBUMH KOJIMBAHHAMHU; (Q13UKO-XIMIYHE OUUIIICHHS
— METOJl 3aCHOBAaHMHM Ha BIJMIHHOCTSAX JUCIEPCHOTO CEpEeOBHILA 1
nucrepcitHoi gasu [2,9-15]. Jlo Takoro MeToay BIAHOCUTHCS OUYHUIIECHHS 1
3HEBOJIHEHHsI POOOYMX PIAVH CHIIKAresiMu ado 1eoaiTaMu, MacooOMiIHHA
CYILKa, BAMOPOKYBaHHSI BUIBHOI 1 eMYJIbC1iiHOT BOau Ta 1H. Cy4yacHi 3acoou
OUYMUIIEHHS pOOOYMX pIJMH TMOBHHHI BIJNOBIJATH HACTYIMHUM BHMOTAM:
3a0e3MevyBaTd BHCOKY TOYHICTh OYMILIEHHS HE3aJe)KHO BiJl MPHUPOIH,
KOHLEHTpalii 1 po3MipiB 4yacTHHOK TJ[MD; mMaTH NOCTIHY NpPONMYCKHY
3IaTHICTh 1 3a0e3medyBaTd €PEKTUBHICTH POOOTH HE3AJIEKHO BIJI 4acy
HapoOITKy 1 00’eMy piUHU, fKa OYMINAETHCA, BOJOJITH 3HAYHOIO
OpYAOEMHICTIO 3 METOIO 301IBIIICHHS] MIXKIIPOMHUBOYHOTO PECYPCY 1 TOBHOTO
pecypcy ycTaHOBKH Ta iH. [16-21].

Dopmynwosanns memu cmammi. OOTpyHTYBaHHS METOAMKUA Ta
YCTaTKyBaHHA JUIsl OYHUIICHHS POOOYUX PIAUH 3 METOI MPOJOBKCHHS
CTPOKY 1iX CHyKOM 1 TOAIbIIOro 3a0e3MeyYeHHSM eKCIUTyaTalliiHol
HAJIMHOCTI TIPaBIIYHUX CUCTEM CLIIBCHKOIOCIIOAAPCHKOT TEXHIKH.

OcHnosna yacmuna. Pe3ynpTaTd NpOBEIEHUX TOCIHIKEHb, MOKA3aJH,
0 HaWOUIbII JOIUIbHINIE BHKOPUCTOBYBAaTH KOMOIHOBaHI METOAM
OUMILICHHS BIJIMPAllbOBAHUX T1APABIIYHUX OJUB 3a JOIMOMOIOI PI3HOTO
poay ¢inbTpiB. Hamm Oyna po3poOsieHa yCTaHOBKA JJisl OYHIIEHHS
BIJIIPAllbOBAHUX T1PABIIYHUX OJIMB, BUKOPUCTOBYIOUM caMe€ KOMOIHOBaH1
MeToau. TexHIYHa XapaKTepUCTUKA YCTAaHOBKM HaBeAeHO B Tabmwuui 1, a
3arajbHUM BUTJISI TTOKa3aHO Ha puc.l.

Tabmn 1
TexHiuHA XapaKTEPUCTUKN YCTAHOBKH JJISI OUHIIICHHS
BIIMPAIbOBAaHUX T1APABIIYHUX OJIVB

Ne /i [Toka3uuku 3HavyeHHS
1 [IponyckHa 31aTHICTb, J1/XB 0,3
2 CryniHb OYuIeHHs, %, HE MCHIIIE 85
3 Tigpasniuamii onip, Ila 180x10°
4 CrioxviBaHa MOTYKHICTh, KBT, HE OibIie 15
5 Hanpyra xuBnenns, B 220
6 Pin Toky nepeMiHHUHA
7 [IIBuAKICTh HA BX1THOMY MATPyOKy, M/C 0,1
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1-6ax 114 BiANPaLbOBAHOI OJIUBH; 2-TIEPKOJSIIHHUN (DUIBTp ancopoep; 3-
€JIEKTPOMArHITHUN (DUITP; 4 - BUMIAPHUK JIETKO KUIUITYUX (Ppakiiif; 5- 6ak
JUI OYUILEHO] OJIMBH.

Puc. 1. 3aranbHuil BUMIIS YCTAHOBKY J1J11 OUMIIIEHHS BiANPAIlbOBAHUX
TAPaBIIYHUX OJIUB

[IpuHuun poOOTH YCTAHOBKM JJIi OYMILEHHS BIANPALbOBAHUX
TIAPABIIYHUX OJIMB TMOJSATa€ B TMOCIIJOBHOMY MPOXOMKEHHI MIAIrpITOI
BIJIIPAllbOBAHOT TIJIPaBIIYHOI OJIMBU Yepe3 MEepPKOIAUINHUN  (DUIBTP-
aacopoep (2), ne BIOOyBaeTbcs 1i OYMILEHHS BIJI NMPOAYKTIB 3HOCY 1
OKHUCJIEHHS, €JeKTPOMAarHiTHU QiabTp (3), A€ BIAOYBAEThCS 1i OUMILEHHS
BiJl (h€pOMArHITHUX JOMIIIOK, BUTAPHUK JIETKO KUTIISTYUX (pakiiii (4), ae
Bi/I0YBAETHCS 1i OUMINIEHHS BiJI BOJH 1 TIAJIHB.

[lepkomnsmiiinuii GiabTp-aacopOep CKIAAAETHCS 13 KOPITYCY, BX1THOTO
1 BHUXIIHOTO MarpyOka, KpUIIKA 1 (QUIBTPYIOUOTO MakeTy. B  sKoCTi
a7cOpOCHTY BHKOPHCTOBYBaBCS MOAM(DIKOBAHUI KpEeMHE3eM, SKHA €
[IMPOKO PO3MOBCIOUKEHUM MNPUPOTHUM MaTepianioM. [Iporec ouuIieHHs
NOJISITa€ B MPOXOJHKEHH1 3a0pyAHEHO1 OJIMBH uepe3 map aacopoenty. [lpu
IIbOMY BiJI0OYBA€THCS BiJJIUICHHS] YACTUHOK TBEPJIO JUCIEPCHOI dha3u, BOIU
Ta OpraHIYHUX 3’€JIHaHb 30JJUCTOTO XapakTepy.

OinbTp enexkrpomardiTHuil (DEM) ckianaeTses 13 KOpIycy, BXiJHOTO
1 BUXIJHOTO TNAaTpyOKiB, KPUIIKK, CTakaHa 1 (pepoMarHiTHOi 3aCUIKH —
crageBoro apoOy. B mporeci mnpoxomxkeHHs onuBu uepe3 DEM
BiIOyBa€ThCsl  OUMIEHHS 11 Big  ¢GepoMarHiTHUX YacTUHOK. B
€JIEKTPOMArHITHIA CHCTEMI «KOTyIIKa — JApi0 - KOPILYC» CTBOPIOETHCA
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eJIEKTPOMArHiTHE MoJie, IPU oMY (PEPOMArHiTHI YaCTUHKU YTPUMYIOThCA
B MICIISIX KOHTAKTy CTaJIEeBUX IPOOMHOK.

BumnapHuk jerko KUmissuux Gpaxiii CKIaaaeTbes 13 KOPIyCy, B KU
BCTaBJICHUNA NWJIHADP 3 HATrpiBaJlbHUM €JIEMEHTOM, BXIJTHOTO 1 BUXITHOTO
naTpyOKiB, JaTdynuKa TeMreparypu, Kpumku. [Ipyu qocsranHi TemMmneparypu
30BHIIIHBOI TOBEPXHI IWJIIHApa, sIKa BIANOBITAE BUILICHHIO JIETKO
KUIULTYUX (Ppakiiiid, CHpaiboBy€ AaTYMK TEMIIEPATYpPH, BIIKPHUBAETHCS
BEHTWJIb 1 TIOJIA€ThCSA OJMBA. B mpolieci 1bOro 13 OJMBU BUILISIOTHCS
JOMIIIKK TlajguBa 1 Boau. Ilicims doro osmBa moctymnae B Oak OYMILECHOI
OJIVBHU.

B pe3ynprari oOuMINEHHS BiANpPAIbOBAHOI TiIPaBIIYHOI OJIMBU
YCTaHOBKOI0, 3a0pyIHEHICTh 3MeHIunack 3 0,91% mac no 0, 06% mac, 110
BinoBiae 17- my kinacy uncrory, 3rigao ['OCT 17216.

BukoHaEMO TEOpPETUYHY OLIHKY HAAIAHOCTI CHUCTEMHU OYHUIICHHS
BIIMPAIIbOBAHUX T1APaBIIYHUX OJUB. CUCTEMY OYMIICHHS MPEICTABUMO Y
BUTJISIAL rpada CTaHiB, KUl HABEAEHO Ha pHuC. 2.

o a1 ; o 12 ; 1 Ao |
20 M | Ry | ly | ™3

So - cripaBHUI CTaH CUCTEMHU OUUILICHHS;
S1 - BUXI1] 3 Jaay NEPKOJISIINHNX (PLIbTpiB-aicopOepiB;
Sz - BUXIJI 3 TaAy €IEKTPOMArHiTHOTO (UIbTpa;
S3 - BuXij 3 Jaay BUNIApHHUKA JIETKO KUTLITYUX (hpaKIIiii.
Puc. 2. I'pad cTaniB cucteMu OUMIlEHHS BiAMPAIlbOBAHOI T1IPaBIIYHOT
OJIUBH

Boke 3ramana cucrema Mae 4 craHu, siki onvcadi Buiie. Bei nepexoau
CUCTEMH 31 cTaHy Sa B Sb BiAOYyBarOThCA IMiJ BIUIMBOM HANOpPOCTIIIUX
MOTOKIB MOJI1¥ 3 IHTEHCUBHOCTAMHU A (a, b).

Tak, nmepexia cuctemH 31 cTany Sg B S; OyJie Bi1OyBaTUCS M1 BIUTMBOM
MOTOKY BIJIMOB MEPIIOTO By3J1a, a 3BOPOTHIM nepexij 31 cTany S1 B Sg - M
BIJIMBOM TMOTOKY "3aKiHY€Hb PEMOHTIB" NEPIIOro By3Ja i T.M.

[ToTik BiAMOB (UIBTPIB MPUHUMAEMO SIK HAUMIPOCTIMIMNA, 1 9ac MK
BIIMOBaMH B LIbOMY IOTOIl PO3MOAUISETHCS MO TMOKA30BOMY 3aKOHY 1
BU3HAYAETHCS MMapaMeTpaMu 1HTEHCUBHOCTI BiJIMOB:

A== (1)
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ne ts— cepenHiii yac 6€3BiIMOBHOI poOoTH (PiNbTpA.

Yac MiXx BIZHOBICHHSIMH TaKOK PO3MOAUISETHCS MO TOKA30BOMY
3aKOHY 1 TAaKOX BU3HAYAETHCS MapaMeTpaMH IHTEHCUBHOCTI BiJIHOBJICHHS:

H=-, )

ne tp - cepeliHii Yac BIAHOBJICHHS CIIPABHOTO CTaHy 3aMiHOIO (PUIBTpA.

BukopuctoBytoun mnpasusio KommoropoBa (piBHSHHS TpaHHUYHUX
HMOBIPHOCTEH),  3alMIIEMO  CHUCTEMY  JAU(PEPEHIAIbHUX  PIBHSHb
HAMOBIPHOCTEM CTaHIB AJis1 puC. 1.

d
% =—Ao1Po + Hyo 1

dp
d_tl = Ao1Po — a1+ o Dy — My Py

@)
dp, >

qt = AoP1 — M1 Py — ApsPo + Lz D3

d
P = AxP2 — Mz D3

dt Y,

\

ko Bl YaCTUHU PIBHAHb NPUPIBHATH O HYJsS, TO OTPUMAEMO
cucteMy anreOpaiyHMX pIBHAHb TIPAHMYHUX CTaHIB. BUKOpUCTOBYIOUM
HOPMYBAJIbHY YMOBY:

PotpPitpy+p3=1 (4)
a TakoXX yMoBy, mo mpu t = 0, po = 1, oTpumaeMo BuUpazu st
BU3HAYCHHS MMOBIPHOCTI 3HAXOKEHHS JOCHIKYBaHUX (PUIBTPIB B
CIPaBHOMY CTaHi:

1
p =
or 14+ Aoy n A1 401 n Axz iAo
tho  Hoatho  Hz2Hoitho (5)

IMOBIpHICTF ~ BIAMOBM  MEPKOJALIMHMX  (UIBTpiB-aacopOepiB
BU3HAYAETHCS 32 POPMYJIOL0:
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Py = Porr
Hho _ (6)

IMOBIpHICTh BIIMOBH €JEKTPOMArHiTHOro (piibTpa BHU3HAYAETHCS 3a
bopmyiioro:

A,
Pon = Aty Pon
Moy . (7)

IMOBIpPHICTP  BIIMOBH BHUIApPHHMKA JIETKO KHUIUITYMX  (Ppakmii
BHU3HAYAETHCS 32 (POpMyIIOI0:

_ Aasdipg
= Pomrr
Hzo Ha1tho _ (9)

Ao B3SATH 3a MNPONYCKHY 31aTHICTH ycTaHoBKH 0,3 11/XB, TO
IHTEHCUBHOCTI BIIMOB PO3HOJISATHCA TAKUM YHHOM:

317

Ror = 1/3=10333, Ay =1/, = 0,167, A3 = 1/;, =0,083.

[HTEHCUBHOCTI BITHOBJICHHS PO3MOIISATUCS TAKUM YHHOM:

Mg =3 By =2, pyy =1
Po3paxoByeMo HMOBIPHICTh 3HAXOAKEHHSI TOCTI)KYBaHUX (DUIBTPIB B
CIIPAaBHOMY CTaHI:

1
Pon = 1+ 33301670333 0,083 0,167.0,333 ~
3 21 3-2-1
1

= = 0,87827.
1+0,111+0,0278+0,00077

Po3paxoByeMo MOBIpHICT BIIMOBHU (DUIBTPIB:
- MEePKOJAMIAHUX (IIBTPIB-aACOPOEPIB:

Py, = 2>-0,87827-0,00749.

- eJIeKTPOMAarHiTHOro (inbTpa:

0,167 -0,333
PZH =

-0,87827=0,02442.
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- BUINApPHUKA JICTKO KAIUITYUX (PPAKITIH :

_0,083-0,167-0,333
- 3.2-1

Ps, *0,87827 = 0,00002027.

Bucnosok. TakuM YUHOM, BHUKOPHUCTOBYIOYM OTPHUMAaH1 3aJ€XKHOCTI
MOYKHa OIIHUTH CTYMiHb BIUIMBY PI3HUX METO1B (UIbTpallii Ha HaIIMHICTh
CHUCTEMH OYHIIEHHS BIAIMpaIlbOBaHOI TiJipaBlliuHOi ONMBU. B pesynbTaTi
OUYHMIICHHA  BIAMPANbOBAaHOI  TIAPaBIIYHOI  OJMBH  YCTAHOBKOIO,
3a0pyaHeHicTh 3MeHImiIack 3 0,91% mac no 0, 06% mac, o BianoBigae 17-
My Kiacy 4yucTtotH, 3rigao 'OCT 17216.
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3ABE3NEYEHHS HAJIMHOCTI T'IIPOCUCTEM
CLIIbCBKOI'OCIIOJAPCBHKOI TEXHIKH IIJISIXOM
OYULIEHHSA POBOYMX PIIMH
Kypaseasn /I.II.

Anomauisn

B po6oTi 00rpyHTOBaHA METO/IMKA TA YCTATKYBAHHS /Il OUUILIEHHS POOOUMX PiJTUH
3 METOI TMPOJOBKEHHS CTPOKY iX CIyxOu 1 TOAaNbIIOro 3a0e3MeUeHHsIM
eKCIUTyaTaliiHoi HaIiHHOCTI TiAPaBIIYHUX CHCTEM CLIbCHKOTOCHOIAPCHKOT TEXHIKH.
Po3pobiieHo Ta AOCHITKEHO MaTeMaTH4HI MOJeNl HATIWHOCTI CHUCTEMH OYMIIECHHS
BiJIIPAlIbOBAHUX TiApaBIidYHUX ONKB. OTpUMaHO MMOBIPHOCTI CTaHIB, SIKi MOKJIA/ICHI B
OCHOBY BHM3HA4Y€HHS KOMIUIEKCHUX IIOKa3HUKIB HAIWHOCTI Ti1APaBIIYHOI CHCTEMH
CUIBCBKOTOCIIOAAPChKOI TeXHIKM. B minomy HaailiHICTh BCi€i TiJIpaBIi4HOI CHCTEMH
3aJIeKUTh B1Jl HAIMHOCTI BCIX 1i €IEMEHTIB, a TAKOX BiJ SKICHUX MMOKa3HUKIB poOOYMX
pinun. IlpuBeneHa TexHIYHA  XapaKTEPUCTUKA  YCTAHOBKM  JUUISL  OYHILEHHS
BIJIIPAlIbOBAHUX T1APaBIIYHUX OJIUB Ta 1 MPUHIMM JIii.

Knrouoei cnosa: cuctemMa OUHWIIEHHS, HAAIMHICTh CHCTEMH, BiJNpalbOBaHa
riipaBiiyHa ojuMBa, QuIbTpauis, rpad craHiB, IHTEHCUBHICTb 1 WMOBIPHICTH BiIMOBH,
IHTEHCUBHICTh BiJJHOBIICHHS, PECYPC.

OBECIHHEYEHUE HAAEXKHOCTU TMIPOCUCTEM
CEJbCKOXO3AMCTBEHHOM TEXHUKHA ITYTEM
OUYNCTKHU PABOYMNX KUJIKOCTEN
Kypasean /I.II.

Annomauus
B pabGore obOocHOBaHa MeTOAMKAa W OOOpPYIOBAaHME I OYUCTKH PabOuMx

KHUJIKOCTEH C IIeTbI0 MPOIJICHHUS] CpOKa MX CIY>KObI M JaybHeiIero obecreyeHrneM

SBTSATU.10. 2. 3


https://www.scopus.com/record/display.uri?eid=2-s2.0-85071782606&origin=resultslist&sort=plf-f&src=s&st1=+Biological+fuel+for+diesel+engines&st2=&sid=9ab08503240deb3f74024b64b2c7f90f&sot=b&sdt=b&sl=69&s=TITLE-ABS-KEY%28+Biological+fuel+for+diesel+engines%29+AND+PUBYEAR+%3e+2017&relpos=11&citeCnt=0&searchTerm=
https://www.scopus.com/sourceid/21100889873?origin=resultslist
https://www.scopus.com/sourceid/21100889873?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57210454279&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57202048824&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56031632000&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85058845362&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85058845362&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85058845362&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/sourceid/12100156755?origin=resultslist
https://doi.org/10.1080/17515831.2018.1558026
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57212591692&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57194694556&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=26631829600&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85043341758&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=3&citeCnt=3&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85043341758&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=3&citeCnt=3&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85043341758&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=3&citeCnt=3&searchTerm=
https://www.scopus.com/sourceid/20410?origin=resultslist
https://www.scopus.com/sourceid/20410?origin=resultslist
https://doi.org/10.1177%2F1350650117737874
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56007347100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56969623100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=35479531700&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84982694837&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=11&citeCnt=36&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84982694837&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=11&citeCnt=36&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84982694837&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=11&citeCnt=36&searchTerm=
https://www.scopus.com/sourceid/27569?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=21743433100&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84991253789&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=17&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84991253789&origin=resultslist&sort=plf-f&src=s&st1=The+effect+of+biofuels+on+diesel+engine+wear&st2=&sid=3d0d92e07416509063388ad15c0b888c&sot=b&sdt=b&sl=59&s=TITLE-ABS-KEY%28The+effect+of+biofuels+on+diesel+engine+wear%29&relpos=17&citeCnt=0&searchTerm=
https://www.scopus.com/sourceid/20389?origin=resultslist

HaykoBuit BicHnk TOATY Bun. 10, Tom 2

10310

AKCIUTYaTallMOHHOM HAJEKHOCTU THJ-PABIMYHUX CHCTEM CEJIbCKOXO3SIMCTBEHHOMN
TeXHUKH. Pa3paboTaHbl 1 KCCIIeIOBAaHBI MATEMATHYECKUE MOJICITH HAJI)KHOCTH CHCTEMBI
OUYMCTKH OTPa0OTaHHBIX THPABIMYECKUX Macell. [lomydeHbl BEpOSITHOCTH COCTOSHUM,
KOTOpBIE MOJIOKEHBI B OCHOBY OIPENICICHUS] KOMIUIEKCHBIX MOKa3aTesel HaleKHOCTH
TUJPABINYECKON CUCTEMBI CEILCKOXO035IMCTBEHHOM TEXHUKH. B 11€JI0M HaJIe)KHOCTh BCEM
TUJIPABIMYECKON CHUCTEMBbI 3aBUCUT OT HAJCKHOCTH BCEX €€ AJIEMEHTOB, a TaKXe OT
Ka4eCTBEHHBIX  MOKaszarened paboumx OkuakocTed. [IpuBeneHa TexHUYecKas
XapaKTEePUCTUKA YCTAHOBKH JIJII OYMCTKH OTPaOOTaHHBIX THAPABIMYECKHX Macell U ee
MIPUHLIUN AEHCTBUS.

Knroueevle cnosa. cucteMa OYHMCTKH, HAJACKHOCTh CHCTEMBI, OTpabOTaHHOE
TUIPABINYECKOE Maco, GUIbTpalus, rpad COCTOSHUN, MHTCHCHBHOCTh U BEPOSITHOCTh
0TKa3a, UHTEHCUBHOCTbh BOCCTAHOBJIEHUS, PECYPC.

HYDRAULIC SYSTEM RELIABILITY AGRICULTURAL MACHINERY BY
CLEANING WORKING LIQUIDS
D. Zhuravel

Summary

The work substantiates the methodology and equipment for cleaning working fluids
with the aim of extending their service life and further ensuring the operational reliability
of hydraulic systems of agricultural machinery. Oil contamination can lead to:
deterioration of hydraulic equipment and reduced efficiency; accelerating the process of
oxidation of oil; to oil decomposition, emulsification, rust and corrosion; deformation of
the pump and the rod of the hydraulic cylinder; failure of valves; development, wear of
seats of spools, their jamming; failure of hydraulic motors and hydraulic pumps; wear,
jamming of plunger pairs, rocking nodes; failure of the hydraulic distributor; increased
wear of seals of hydraulic cylinders, hydraulic motors, hydraulic pumps, etc .; hydraulic
system overheating. Therefore, to extend the life of the oils and machinery mechanisms,
it is necessary to carry out their planned replacement or cleaning with the help of special
filtering equipment. Mathematical models of the reliability of the system for cleaning
used hydraulic oils have been developed and investigated. The probabilities of the states
that underlie the definition of complex indicators of the reliability of the hydraulic system
of agricultural machinery are obtained. In general, the reliability of the entire hydraulic
system depends on the reliability of all its elements, as well as on the quality indicators
of the working fluids. The main existing methods of purification of chemical-chemical
indicators of working fluids are substantiated. The technical characteristic of the
installation for cleaning used hydraulic oils and its operation principle are given.

Keywords: cleaning system, system reliability, spent hydraulic oil, filtration, state
graph, failure rate and probability, recovery rate, resource.
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