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Ilocmanoseka npobnemu. Y 3B'SI3Ky 3 IPUCKOPEHUM PO3BUTKOM Cydac-
HOl TEXHIKM BKpail akTyaJbHOIO CTajia 3ajiaya MiJABUIIEHHS HaJIHHOCTI
MallIuH, SKI TPaIiol0Th B YMOBaX BEJIIMKUX HABAHTAKEHb, TEMIEpaTyp, B
PI3HUX arpecMBHHMX CepeloBUINAX. BupilieHHs 3a3HAa4eHOro 3aBAaHHS
YCKJIQAHIOETHCS TUM, 1110 BOHO € O6araTorpaHHuM 1 BigoOpaxkae crnenudiky
BCiX (a3 ICHyBaHHS MaIIMH BIJ CTaAll MPOEKTYBaHHS 1O CTajii
excrutyaramii [1,2]. 3amoBoJIeHHsST 3pOCTal40i MOTPeOU B JIU3ETHLHOMY
NajbHOMY Ha CYy4aCHOMY €Talll PO3BUTKY aBTOTPAKTOPHOI TEXHIKU MOXKE
OyTH JOCSATHYTO 3aJydeHHSIM [0 OajaHCy aJbTepHATUBHUX IIAJIHB,
OTPUMaHUX Ha OCHOBI POCIMHHUX OJIMB 1 iX MOXIJHMX. 3aCTOCYBaHHS iX B
JU3ENIAX  CLTBCHKOTOCTIONAPCHKUX  TPAKTOPIB  JO3BOJISIE:  3HHU3UTH
CIIO)KMBAHHS  JU3EJHOTO TAJBHOTO TIPW  3HAYHOMY  3MCHIICHHI
HETaTHMBHOTO BIUTMBY Ha HABKOJUIIHE CEPEIOBHINES; BUKOPHUCTOBYBATH
CYy4YacCHHUU 1 NEPCHEKTUBHUM MapK MaluH 0€3 iCTOTHUX KOHCTPYKTHBHUX
3MiH; 3aKJIaCTH OCHOBY CTBOPEHHS E€HEPrOaBTOHOMHOTO
CLIBCBKOTOCIIOAAPCHKOT0 BUPOOHHUIITBA [2-7].

Ananiz ocmanuix Oocnioxcerb. OOMEXEHUN 00CST 1 CylepewvBi
pe3yabTaTh JOCHIDKeHbh B o00JacTi 3aMiHM HapTOBUX MNaJIBHUX Ha
010J10T1YH1, HE JO3BOJISIIOTH OJIHO3HAYHO CYAHWTH IPO BIUIUB O10OMAIMBHOI
KOMIIO3UIIli Ha €HEepPreTUYHI, MaJIMBHO-EKOHOMIYHI, €KOJIOT1YHI Ta IHIII
MOKa3HUKK, M0 (OPMYIOTh TEXHIYHUW PIBEHb CLIHCHKOTOCIOAAPCHKUX
TpakTopiB [8-14]. Tomy po3poOka HAyKOBO OOIPYHTOBAHOI TEXHOJOTIi
3aCTOCYBaHHA METWIOBUX e(ipiB pINAKoBOi OJiii B SKOCTI OCHOBH
OlomaJIMBHOI ~ KOMIIO3MINT  JUIS  TIJBUIICHHS  TEXHIYHOTO  PIBHSA
CLTBCBKOTOCIIONAPCHKUX ~ TPAKTOPIB  TMPEACTABISIE  TEPCTICKTUBHHM
HaIpsIMOK €KOHOMIi MaJuBHO-EHEPreTUYHUX PecypciB 1 HaOyBae B JaHUU
4ac 0co0JMBO1T aKkTyaldbHOCTI [15-21]. AKTyanapHICTh MOJSATAE 1 B TOMY, 110
HEO0OX1THO MPOBECTU OIIHOYHI JOCHIPKCHHS HAIIHHOCTI (DYHKI[IOHATBHUX
CUCTEM  CUIbCBKOTOCTIOIAPCHKOI  TEXHIKM TpPH  eKCIulyaTallii  Ha
MiHEpaJIbHUX 1 010JIOTTYHUX MaJTbHUX.

© XKypasens [I.I1.

SBTSATU.10.2.9


mailto:nataliia.boltianska@tsatu.edu.ua

N— Haykosuit BicHuk TAATY Bun. 10, Tom 2

i 2311
Dopmynrosannsa yinelu cmammi. METOIO CTAaTTiI € OIMHKA HAAIHMHOCTI
MAJIMBHOTO HACOCA BUCOKOTO THCKY AM3EIbHOTO ABUTYHA MPHU EKCIUTyaTallil
Ha PI3HUX BUJAAX NAJBHUX JJIS MiJBULICHHS €(EKTUBHOCTI BUKOPHUCTAHHS
CLIbCHKOTOCTIOAAPCHKOT TEXHIKH.
Ocnoena yacmuna. JJia 3HaAXOMKEHHS WMOBIPHOCTEH O€3BIIMOBHOI
po0OTH IpH HampalroBaHHi At BAKOPHUCTOBYEMO piBHICTH [1,8]:

P() =~ @

rne N, — 3aragpHe YHCJIO BUIPOOOBYBAaHUX OJIHOTHUITHUX OO'€KTIB
(HEB1IHOBJIFOBAaHKMX a00 BITHOBJIIOBAHHUX );

n(At) — uncio 6JI0KiB, K1 BIIMOBUJIH.

Skmo npu HamparmroBaHH1 At HEe BIIMOBHUB JKOJIEH 3 00'€KTIB, TO JJIs
OpIEHTOBHOTO BHM3HAUYCHHS p (At) cripaBeJIMBO HACTYITHE CITiBBITHOIICHHS:

p(At) =1- )

No+1

NMOBIpHICTh  BIJIMOBH € TMOJIA, NPOTUIEKHA  KWMOBIPHOCTI
0€3B1IMOBHOI pOOOTHU:

n(At)
Ng

g(Af) = 1- p(At) = (3)

I'padiku 3minu ¢pynkmii p () 1 q (t) 3a UK ekcruTyaTanii TeXHIYHOTO
o0'ekTa HaBe/leH1 Ha puc.l.

P@). |
q(t)

q(t) P(H)
-““"‘"—-—_—
U i
t
Puc. 1. B3aemHe po3ranryBanHs rpagikiB HMOBIPHOCTI 0€3BIIMOBHOT
pob6otu p (t) Ta itiMoBipHOCTI BiAMOB q (t) [1]
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Bwupas nist iHTEHCHBHOCTI BiIMOB Ma€ TaKWA BUTJIISI:

(80 = Fogs @

ae Ncp = (Ni + Ni+1)/2; Ni 1 Ni+1 — BIIOOBIZHO YHCIIO
HEBITHOBJIIOBAILHUX O0'€KTIB, SKI CIPAaBHO IpallfOBaJid Ha TOYaTKy 1 B
KIHIIl IHTepBaTy HalmpairoBaHHs At.

CepenHe HampaIoBaHHS JI0 BiIMOBHU 3HAX0UMO 3a (pOpMyII010:

1 N
Tcp — N_Ozi=01 ti, (5)

ne ti - HaIlpaloBaHH 10 BIIMOBH 1-T0 HEBIJTHOBJIFOBAHOTO 00'€KTA.
CepellHe HampallloBaHHS HA B1JIMOBY BU3HAYA€MO 3 PIBHOCTI:

1 «N

—_ 0 4%
tep = 3 Zii=1 Laiv (6)
N )
ae Zizol t:li — CyMmapHe HampairoBaHHsi N BIJHOBIIOBAHUX

00'eKTIB B IIEP10]I IPOBEICHHS 3aIIAHOBAHUX BUIPOOYBAHbD;

N™ — sarampHe wumcrno BigMOB BCix 00'eKkTiB B mepion
BUNPOOYBaHHS, BKJIIOYAIOYW BIIMOBH MICIS BITHOBJICHHS.

I'padix ¢ynkuii iHTeHCHWBHOCTI BigMoB A(l) a MK ekcruryararii
OJIHOTHUITHUX 00'€KTIB HaBEACHO Ha pHC.2.

]
7L(t) IpHPOOITOK HOpManbHa podoTa  3HOC
- > = > -~

0 8] 5} t
Puc. 2. 3miHa IHTEHCUBHOCTI BIIMOB y Haci [1]

OO4YuCIeHHS CEpPEeIHBOTO 4Yacy BIIHOBJIICHHS TMPOBOJUMMO 32
CHIBBIIHOIIICHHSM:
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N
t Z Bl’ /21—1 ml (7)
NO * o . ' .
ne 2i=1 tgi — cymapHumii wac BigHOBIeHHS No 00'eKTiB mpu
BUIIPOOYBAHHSX;
N . o
21—0 ;. — 3arambHe UMCIO BifHOBJEHb (MOXKHA NPHHHATH
N
Yicitay =N* ).

Jlnia 3Haxo/KeHHs Koe(illieHTa TOTOBHOCTI BHKOPHUCTOBYEMO TaKy
3aJIC)KHICTb:

No Ny Ny
K, = tHl /(Z tHl’ + 2 tm ) (8)
NO *
re Y. Lyi — CyMapHe HanpamroBaHHST;
N
Z 0 tm — CyMapHuii 4ac IPOCTOIB CIIOCTEPEKYBAHUX 00'€KTIB Ha

TEeXHIYHE 06cnyr03yBaHH;I B T1€p10]1 BUIPOOYBAHb.
KoedilieHT TeXHIYHOTO BUKOPHUCTAHHS BU3HAYa€MO3a (hOPMYJIOO:

TB_ZNO tHl /(ZNO t +2N0 tl‘[l +ZNO tBl)’

3B'S130K MK IBOMAa KOMILJIEKCHHMHM ITOKAa3HUKAMHU 3a OQUH 1 TOH Ke
nepiosi BUMPoOyBaHb (CIOCTEPEKEHDb) 3 ypaxyBaHHIM 3ajexxHocTer (8) 1
(9) MO)xHA BCTAHOBUTU HACTYITHUM YHHOM:

25\101 thi
o m+zl_1 ATt
50 e
5 m+ZfY°1 t;
D oL e Lo

No No No
Z' th +21—1 tl'[l Zi=1 tBi

KTB —

= T = KF/(l + (pKr) (10)
Zi=1'si
NO *

Z1=1 thi

1+Kr

N .
[Tapamerp ¢ = tBl /Z O thi - LTKOM KOHKpETHA
BEJIMYKHA, MIO noxa:;ye qaCTKy IJacy nepe6yBaHHs{ CIIOCTEPEIKYBAHHUX
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00'€eKTiB B TOTOYHOMY PEMOHTI 10 BIJHOLIEHHIO JI0 Yacy nepedyBaHHS TUX
e 00'€KTIB B Ipalie3/1aTHOMY CTaHi.

Y mpomeci 300opy iH(opMmaiii B TOCHOJAPCHKHX  YMOBax
BUKOpHCTOBYBanu Taki miuaHu cnoctepeskeHb sk NUN, NUT 1 NRT
Bianosigao o sumor [OCT 17510.

[lin crnocrepexxeHHs M mepedyBano 16 MamTuBHUX HACOCIB BHCOKOTO
tucky (ITHBT) tpakTopiB MT3-80 i cioctepexeHHs: MPOBOIUIN MPOTITOM
1200 MoTo-TOMH (M.T.), 110 BIJMOBIJIA€ CEPEAHBLOPIYHOMY HaIpaIfOBaHHI,
MIPHU eKCIUTyaTallii Ha MIHepaJIbHOMY 1 010JI0TTYHOMY MaTbHUX.

[Ipu poOoTi HAa MiHEpaJbHOMY NaJIbLHOMY 3a 4ac BUIIPOOYBaHb 3 16
onuHUIL TexXHIKM y 4 BuxomuB 3 janay IIHBT 3 momampmmm TO abo
PEMOHTOM.

[Ipu poGoti Ha OlomambHOMY 3a 4Yac BUIPOOyBaHb 3 16 OXMHMIB
TexHikd y 13 Buxonus 3 nany [IHBT 3 nogansmmm TO abo peMOHTOM.

3a popmynoro (1) po3paxoByemMo HMOBIpHICTh 0€3BIIMOBHOI POOOTH
TEXHIKH MPAIO€ HA MIHEPATbHOMY NaJIbHOMY:

_ 164 _
Puin(D) = = 0,75.

3a popmynoro (1) po3paxoByemMo HMOBIpHICTh 0€3BIIMOBHOI POOOTH
TEXHIKH, SKa MPaLoEe Ha 010NaTbHOMY:

16—13
16

Pgi (1) = = 0,188.

3Biacu mo ¢opmyni (3) pospaxyemo iMoBipHicTh BigmMoBu [THBT
BUNPOOOBYBAHOI TEXHIKU JUISl PI3HUX BHUIIB MAbHUX:

Qumin(AL) =1 - 0,75 = 0,25 - 11 MiHEpaIbHOTO TIAILHOTO;
Jsio(At) =1 -0,188 = 0,812 - qiis GiomanmpHOTO.

Po3paxoByemMo 111€ OMH BaXJIMBUI MapaMeTp, IHTEHCUBHICTh BIJMOB
Ha PI3HUX BUJAX MaJbHUX 32 hopmyroro (4):

4 _ -
/1M1H (At) = m - 2,3810 4.
Asio (At —L_IMIO_3
5o (A) =55 200 1 '

3po0KMMO PO3paxyHOK CEPEeAHLOTO HalpallOBaHHS 10 BIJIMOBH 3a
dbopmyioro (5):
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= —2"’0 tir Tepwin = 7= (920 + 940 + 810 + 960) = 226,88 m.T.

Top si0 = 1—6(770 + 540 + 110 + 660 + 290 + 680 + 690 + 590 +
+ 890 + 740 +970 +650 +520) =505, 25 M.r.

3a popmynoro (6) po3paxoByBalld CEpeIHE HANPALIOBAHHS Ha MEPiOJ
MIPOBENICHHS BUMPOOYBaHb, 3 ypaxyBaHHSIM BUTpaT Ha TEXHIYHE OOCITYTOB-
a1 (TO) - 7% 1 Ha pemonr - 20% [1]:

N 1
tep min = Z b = (13392+8504)=4224 w.r.
1

N * 1
tep 6io = Ezi;; th = 5(3348+11388):1133,5 M.4.

Jns obumcieHHs: KoedillieHTa TOTOBHOCTI CKOpucTaemocs ¢op-

. No _« . .
Mysow (8), B sKiif Zi=1 ty; — 1pu poOOTi Ha MiHepaabHOMY
najgbHOMY OyJie TOpIBHIOBAaTH CyMapHIA KUIBKOCTI BIAMPAbOBAHUX MOTTO-
roavH Jyisi 16 OIUHUIL TEXHIKU 3 BUpAaxXyBaHHAM yacy Ha nposeaeHHs TO,
PEMOHTHUX 1 BIJIHOBIIOBAIBHUX poOIT HecnpaBHuUX enemeHTiB [THBT
MajJuBHOI cucTtemMu, To0To MiHyC 7% dvacy Ha TO mis Bcix 16 oguHMIb 1
20% Ha peMOHT 1Jisl 4 OAUHULIb.

ot e = ((12:1200)-1008) + ((4-1200) - (336+960)) = 16896 m.r.

AHANOTIYHO  PO3PAXOBYEMO  CyMapHe  HampauioBaHHi  Np
BIIHOBJIIOBaHMX  O00'€KTIB B  TMEpioA  MPOBEACHHS  3allJIAHOBAHUX
BUNPOOYBaHb 1 JIJIs1 pOOOTH TEXHIKU Ha O10MAIbHOMY:

YO thso = ((3:1200) - 252) + ((13-1200) - (3120+1092)) = 14736 w.r.

UYac Burpauenuit Ha npoBeneHHs TO sk 1751 TEXHIKH, sSKa MpaIfoBaia
Ha MIHEpaJIbHOMY TMaJbHOMY, TaK 1 JJis TEXHIKM, SKa TpaloBaja Ha
OlonanbHOMY OyJie OIHAKOBUM 1 AopiBHIOE 1344 ronuHu.

Yotk = 1344 ron.
Yotk o = 1344 Tom.

Jlst po3paxyHKy KoeirieHTa TOTOBHOCTI HEOOX1IHO BPaxOBYBaTH K
yac ButpadeHuii Ha TO, Tak 1 yac BUTpauyeHUW HA PEMOHT 1 BITHOBJICHHS
By3n1iB [IHBT manuBHOi cuctemu, ski BuMIUM 3 Jaay, ¢Opu
BUMPOOOBYBAaHHI TEXHIKH (TOOTO MOBHUM Yac MPOCTOIO).
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YNt =1344+960=2304 rog,
SN tr e =1344+3120=4464 rox.

[Tincrapnstoun orpuMani gaHi ajs TexHiku, [THBT skoi npairoBaB Ha
MIHEpAJIbHOMY TajdbHOMYy, B dopMmyny (8) orpumaemMo KoedilieHT
TOTOBHOCTI:

16896
K, viy = ———— = 0,93,
16896+1344

Koedimient roroBHoctTi mns TtexHiku, [IHBT skoi mnpairoBaBHa

010ManbHOMY JTOPIBHIOE:

14736
K., = —22 _=0,77.
r6io = 14736+4464

st oOuunciaeHHs: koedilieHTa TEXHIYHOTO BUKOPUCTAHHS HEOOX1THO
OOYUCIUTH TapaMeTp ¢, SKUUIMOKa3ye 4YacTKy uacy nepeOyBaHHS
CIOCTEPEXKYBAaHUX OO'€KTIB B MOTOYHOMY PEMOHTI MO BIIHOUIEHHIO [0
yacy nepeOyBaHHS THX € 00'€KTIB B IIpale3/1aTHOMY CTaHi:

N N
Q=2 O tBl /Z 0 tHI’ (11)

Ouin = 2304/16896=0,136 ,
Psio = 4464/14736=0,303.

Tenep 3a ¢dopmynoro (10) po3paxoByeMO KOE(DILIEHT TEXHIYHOTO
BUKOPUCTAHHA JUISl JOCTIPKYBaHOI TEXHIKMA TMPHU EKCIUTyaTailii Ha pi3HUX
BUJIaX TAJTbHHX:

Kyppuin = 0,93(140,136-0,93) = 0,826.
Kopsi0 = 0,77(1+0,303-0,77) = 0,624.

Bucnosok: TakuMm 4YMHOM, BHKOPHUCTOBYIOUM OTPHUMAaHI 3aJ€KHOCTI
MOKHA OIIIHUTH CTYIIHb BIUTMBY PI3HUX BHUJIIB MaJbHUX HA HAJIWHICTH
I[IHBT nanuBHOI CHUCTEMM JU3EJIBHOTO JBUI'YHA BHKOPUCTOBYIOUYU
y3araJibHeHl TMOKAa3HWKH HAIIWHOCTI TpakTopa B MUJIOMY, TOOTO
KOe(DIiEHTH TOTOBHOCTI 1 TEXHIYHOTO  BUKOPUCTaHHS.  AHaI3
3aMpOINOHOBAHOI 1MOBIPHICHOI MOl HAIIMHOCTI CKJIQJAHOI TEXHIYHOI
CHUCTEMHM JI03BOJIUB BUSBUTU «ciaOky sanky» [THBT, saxi mpamtoBanu Ha
OlonanpHUX. Tak, «CIa0KOI JIAHKOKO» 3 TOYKH 30py HAIIMHOCTI €
VIIUTBHEHHSI, CepeIHIM pecypc SKUX CTaHOBUTH 960 Mm.r., mo B 4 pasu
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MEHIIIE B TIOPIBHSHHI 3 TMAJWBHAUMHM CHCTEMaMH, SIKI TIPAMIOOTh Ha
MiHEpaJbHOMY JM3EIbHOMY TMalbHOMY. 3aMiHa IHEPTHHX MaTepiajiB
VIIUTBHEHh IO arpecHBHOTO CEPEIOBHUINA OlOMAJIBHOTO  JO3BOJIHTH
nigsumuty HagiHicTs [THBT 1 TpakTopa B miomy.
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OITHKA HAJIIMHOCTI MAJIMBHOT'O HACOCA
BUCOKOI'O TUCKY JU3EJBbHOI'O ABUI'YHA IIPH
EKCILTYATAIIII HA PI3HUX BUJAX ITAJIBHUX
Kypaseas /I.I1.

Anomauin

B poboTi oTpuMaHi pe3ynbTaTH CTYNEHS BIUIMBY PI3HUX BH/IB MaJbHUX HA
Ha/IHHICTh NAJMBHOTO HAcOCa BHUCOKOTO THUCKY HaJUBHOI CHCTEMH JH3€JIbHOTO
JIBUT'YHA, BHUKOPUCTOBYIOUM KOE(II[IEHT TOTOBHOCTI 1 TEXHIYHOIO BUKOPUCTAHHS, SK
y3arajlbHEHUX MOKa3HMKIB HAIIMHOCTI TpakTopa B LUJIOMY. AHaji3 3ampONOHOBAHOI
IMOBIpHICHOI MOJIENII HAaJIMHOCTI CKJIQJHOI TEXHIYHOI CHUCTEMHU JO3BOJIMB BUSIBUTH
«cnabky nanky» [THBT, ski mpamroBanu Ha OionanbHuX. Tak, «ClaOKoOI JIaHKOIO» 3
TOYKH 30pY HaJAIMHOCTI € yIIIJIbHEHHS, CepeHIN pecypc sSIKUX cTaHOBHB 960 M.r., 110 B
4 pa3u MeHIIe B MOPIBHSAHHI 3 MaJMBHUMHU CUCTEMaMH, SIKi MPALIOBAI Ha AU3EIbHOMY
najbHOMY. 3aMiHa IHEPTHUX MaTepialliB YIIUIbHEHb J0 arpeCUBHOIO CEpelOBUIIA
0lomaabHOTO TO3BONUTH MiABUIMTH HaAiiHICTh [IHBT 1 manuBHOI cucTtemMu TpakTopa B
L1JIOMY.

Knwuosi cnoea. OiomanbHe, MOJCIIOBAHHS HAIIMHOCTI, MaJlMBHA CHCTEMA,
NaJIMBHUM HACOC BUCOKOTO THUCKY, MMOBIPHICTH B1JIMOBH, HMOBIPHICTH 0€3B1JIMOBHOI
po60TH, KOEQILIEHT TOTOBHOCTI, KOE(ILIEHT TEXHIYHOTO BUKOPUCTAHHS.

OLIEHKA HAJIEXKHOCTH TOIVIMBHOI'O HACOCA
BBICOKOI'O JABJIEHUSA JU3EJIBHOI'O IBUT'ATEJIA ITPU
IKCIIVIYATALUU HA PA3JINYHBIX BUJAX TOIIJIUB
Kypaseasn /LII.

Annomayus

B pabote momyueHsl pe3yabTaThl CTETICHHU BIMSHUS PA3TUYHBIX BUOB TOILIMBA HA
Ha/IEKHOCTh TOIUIMBHOTO HACOCA BHLICOKOTO JIABJICHUS TOTUIMBHOM CHUCTEMBI JU3EIHLHOTO
JIBUTATEJS, UCTIOJIB3Ys KOA((PHUITMEHT TOTOBHOCTH M TEXHUYECKOTO MCIOJIH30BAHUS, KaK
0000MEHHBIX TOKAa3aTeNel HaIEKHOCTH TPAKTOpa B LIETIOM. AHAIU3 MPEATOKEHHOM
BEPOATHOCTHOM MOJIEIN HAAECKHOCTH CIOKHOM TEXHHMYECKOM CHCTEMBI I103BOJIUI
BBISIBUTH «cnaboe 3Beno» THBJI, pabGotarommx Ha OworomnuBax. [la, «cmaObim
3BEHOM» C TOYKH 3pPEHHS HAJEKHOCTU SIBISAIOTCA YIUIOTHEHHUS, CPEAHUN pecypc
KOTOpBIX cocTaBisul 960 M.4.., uTo B 4 pa3a MEHbIIE IO CPABHEHMIO C TOIJIMBHBIMU
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CUCTeMaMH, pa0OTaIOMIMMHU HA JU3EIBHOM TOIUIMBE. 3aMEHA MAaTePHANIOB YIIOTHEHUH,
KOTOphIE€ HMHEPTHBI JI0 arpecCMBHOM cpeapl OWOTOIIMBA IMO3BOJUT IOBBICUTH
HaJie:)kHOCTh THB/I 1 TOIUIMBHOM CUCTEMBI TPAKTOPA B LIETOM.

Knrouesvie cnoea. OuonusenbHOEe TOIUIMBO, MOJEIMPOBAHUE HAACKHOCTH,
TOTUIMBHAS CHCTEMa, TOIUIMBHBIA HACOC BBICOKOTO JIaBIICHUS, BEPOSITHOCTh OTKa3a,
BEPOSATHOCTh 0€30TKa3HOW paboThl, KOIP(GUIMEHT TOTOBHOCTH, KO3(DPHUImueHT
TEXHHYECKOTO UCTIOIb30BaHUSI.

FUEL PUMP RELIABILITY ASSESSMENT HIGH PRESSURE DIESEL
ENGINE AT OPERATION ON VARIOUS TYPES OF FUEL
D. Zhuravel

Summary

The work focuses on the development and justification of a set of measures to
ensure the operational reliability of machines during their operation. Which includes
methods for determining the reliability indicators of real machines; forecasting and
operational management of their technical condition; substantiation of the volumes and
frequency of repair and maintenance actions; optimal preventative replacement strategy;
calculation of the need for spare parts; rational organization of technical operation.
Operational reliability can be considered one of the most important characteristics of a
machine that synthesizes a number of quality indicators that enable it to perform its
functions without fail, when used for its intended purpose, to preserve for a long time,
and also to restore working capacity with minimal labor, time and material resources.
The results of the degree of influence of various types of fuel on the reliability of the
high-pressure fuel pump of a diesel engine fuel system, as well as the availability and
technical utilization coefficient, as generalized indicators of the reliability of the tractor
as a whole, are obtained. It has been established that one of the ways to increase the
availability and technical use of the tractor can be to replace structural materials of the
diesel engine fuel system with inert to aggressive biodiesel fuel. An analysis of the
proposed probabilistic reliability model of a complex technical system made it possible
to identify the "weak link™ of fuel injection pumps operating on biofuels. Yes, the weak
chain in terms of reliability are seals, the average resource of which is 960 mph, which
is 4 times less compared to diesel fuel systems. Replacing inert seal materials in an
aggressive biofuel environment will improve the reliability of the high-pressure fuel
pump and the fuel system of the tractor as a whole.

Key words: biodiesel, reliability modeling, fuel system, high-pressure fuel pump,
failure probability, failure-free operation probability, availability coefficient, technical
use coefficient.
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