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OBI'PYHTYBAHHS BIVIMBY CUCTEMH OYNIIEHHSA
BIAITPAIIbOBAHUX POBOYHUX PI/IMH HA HAAIMHICTD
I'TAPABJIIYHUX CUCTEM

Anomayisn. B poOOTI OOTPpYHTOBaHA METOAWKA Ta yCTaTKyBaHHS IS
OUYHUIICHHS POOOYMX PIAMH Ta TPOBEJICHA OIliHKA BIUIMBY 3’ €IHAHHS
(GUIBTPIB HA HAIWHICTH T1IPaBIIYHUX cHUcTeM. Po3pobieHo Ta JociipKeHo
MaTeMaTH4H1 MO/l HaAIWHOCTI CHUCTEMH OYMIICHHS BIAMPAIlbOBAHUX
rizpaBiaiyHuX oJuB. OTpUMaHO WMOBIPHOCTI CTaHIB, $IKi TMOKJIaJCHI B
OCHOBY BH3HAYCHHS KOMIUIEKCHUX TMOKa3HUKIB HAIIMHOCTI TiApaBIidHOT
CHUCTEMH CUIbCHKOTOCIIOAPCHKOT TEXHIKU. B 1ijloMy HamiiHICTH BCi€l
TIPaBIIYHOT CUCTEMH 3aJIeKUTh BiJ HAIIHHOCTI BCIX ii €IEMEHTIB, a TAKOX
BiJl SIKICHUX TIOKa3HUKIB PoO0oYMX pinuH. BcTaHoBieHO, 1m0 HAHOLIBII
e(hEeKTUBHOIO CHCTEMOIO 3'€JHaHHsS (DUIBTPIB CIIi BBa)XXKaTH KOMOIHOBaHE
3'€MHaHHSA, IO CKJIQJAEThCSA 3 OJHOTO rpaBitariiiHoro QirbTpa rpydoro
OYHMILCHHS 1 TPHOX MEPKOJAMIHHUX DUIBTPIB amcopdepiB. MakcuMaIbHOIO
IMOBIPHICTIO 3HAXOJ/DKEHHS (LIBTPIB B CIPAaBHOMY CTaHI € CHCTeMa 3
KOMOiHOBaHUM 3'¢THaHHAM (inbTpiB, (po = 0,8984)

Knouosi  cnosa: cucrema  OYMINECHHS, HAQMIMHICTD  CHCTEMH,
BiJlIpallbOBaHa TiApaBiiyHa oJKBa, (uUIbTpaIlis, 3’€IHAHHA QUIBTPIB,
IHTEHCHBHICTB 1 HUMOBIPHICTb BiIMOBH, IHTEHCUBHICTb BiTHOBJICHHS, PECYypC.

Ilocmanoska npobremu. He nuBIsSunch Ha TIAMOOKI 3MIHU SKICHUX
MOKa3HHUKIB TMPU POOOTI poOOYUX pITUH B TIAPABIIYHUX CHCTEMaXx,
OCHOBHHH 11 BYIJIEBOJHEBUH CKJIaJT 3MIHIOETHCS HE3HAYHO. SIKIO 3 OJIMBHU
BHJIAJIATH BCl MEXaHIYHI JOMIIIKK 1 TPOJYKTH OKHCJICHHS, 3arajibHa
KUTBKICTh SIKMX 3a3BHYail HE mepeBuinye 4-6 %, To 3HOBY MOKHA OTPUMATH
OUYHIIIEHY OJIMBY XOPOIIOi SKOCTi. A caMe Ha IbOMY MPHUHITUIIT OCHOBaHA
CUCTEMa TMIOBTOPHOTO BHUKOPHCTAHHS OJIUB, SKa JO3BOJIUTH 3HAYHO
ckopotutH ix Butpaty s AIIK Ykpainu [1-6].

Ananiz  ocmamumnix  OocnioxceHn.  SIKICTb  poOOUMX — PIOUH
XapaKTEPU3YETHCA TAKUMHU 3araJIbHUMU (P13UKO-XIMIYHUMHU BJIIACTUBOCTSIMH,

© M. I1. XKypasens, A. M. bonnap
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AK KIHEMaTH4Ha B’S3KICTh, 3a0pyIHEHHs, TeMIeparypa 3acTUraHHS 1
criajaxy, KOpo3iiiHi BIaCTUBOCTI 1 AesiKi iHI1. J{aH1 BIacTUBOCTI BIIIrparoTh
BUPIIAIIBHY POJb I 3HAXO/KCHHS MEX BHKOPHCTAHHS OJIMB TIij 4ac
po0OTH CLTBCHKOTOCTIOAAPChKOi TexHiku [7-10].

B’s3kicTh OJMB BIIMBAa€ SK HAa PEXUM 3MallyBaHHSI, Tak 1 Ha
eKCIUTyaTalliifHi XapakTEPUCTUKU BY3JIIB 1 arperariB — BEJIMYMHY KPYTHOTO
MOMEHTY, UMPKYJSALIAHI BUTOKM Yepe3 YUIUIbHEHHs, HaJIMHICTh 3aIyCKy
Tomo. 3a0pyAHEHHS OJUB — NPUPOAHHUI TMpolec, SKUM BiIOyBaeThCA
BHACJIIIOK OaraTorpanHux mpoieciB. OCHOBHOIO TPUUYUHOIO € 3a0pyAHECHHS
OJIMBU METAJIYHUMH JIOMIIIKAMHU B PE3yJIbTaTi 3HOCY Jeraneil. Takox
3a0pyIHEHHs BIIOYBalOThCA 13-3a MOMAJaHHS JIOMIIIOK 3 aTMochepu Mnpu
3ampaBili, TPAHCIIOPTYBAaHHI 1 HEMpaBWIbHOMY 30epiranHi. Boma Takox €
He0aXXaHOIO JOMIIIKOIO B OJIMBI, TaK SIK BOHA MPHU 3 €JIHAHHI 3 CIPKOIO J1a€
peakKIlito, B pe3yibTaTi K0T YTBOPIOEThCS CipUaHa 1 CipuMCcTa KUCIIOTH, K1
HOiIBUIIYIOTh ~ KUCJIOTHY  arpecHBHICT,  OiauBH.  Jlmsg  crpaBHOI
dbyHKIIOHANIBHOT cucTeMu BMIcT Boau B oyiuBi ctaHoBuTh 0,03-0,05%.
[lepeBuIicHHS TPAHUYHO JOMYCTUMHX 3HAUEHBb IIPUCKOPIOE OKHUCTIOBAHICTh
OJIUBH, IMMIJAIOTBCS TiAPONI3y TPHCAAKH, TMOPYIIYETHCS —KOJIOigHA
CTaOUTBHICTD 3a0pyAHEHB, 1 BHACIIJIOK iX KOAryJsiii OJIOKYIOThCS OJIMBHI
GLIBTPHU, MOTIPIIYIOTHCS TMPOTHKOPO3iMHI Ta TPOTU3HOCHI BIACTHUBOCTI
onuBu. Temmeparypa cnanaxy B BIIKpUTOMY THUTJII — 1€ TeMIeparypa Ao s
SIKOT HEOOX1THO HArpITH OJIUBY, 1100 MapH ii yTBOPUIIH 3 MOBITPSIM BUOYXOBY
CyMill, sKa cHajaxye Mpy IMiJHECeHHI a0 Hei monym's. TemmepaTypa
criajaxy XapakTepu3ye BOrHEHEOe3NEeUHICTh OJIMBH 1 BKa3ye Ha HasSBHICTH
HU3BKO KHUIUITYUX ¢pakmiii. [Toka3HHKOM KOpO3IMHUX BIACTUBOCTEH €
BTpaTa Macy CBUHIEBUX IUIACTUH, KA BUpakeHa B /M2 [11-16].

KonkpeTHuii MeToa OYMINEHHS BHOMPAETHCS BUXOIAYU 3 XapaKTepy
3a0pyaHEHHS, 3araIbHOTO CKJIay OJIMBH 1 HEOOXITHOTO CTYIICHS OUMIIICHHS.
[Tpu xoMIUIEKCHOMY 3a0pyIHEHHI MOXE OyTH BUKOPUCTAHO KUTbKA CTafli
OUHWIICHHS OJMBU 3 BUKOPUCTAaHHSAM pI3HHX METONiB. B mepmy uepry
MPOBOJATh OYHUIICHHS B HAWOUIBII BEIUKUX 1 HAHOUIBII JIETKO
BIIOKPEMITIOBAHUX 3a0pyJHEHb, IMICIA YOro CHIAy€e CTalis TOHKOTO
OuuIeHHs. SIKII0 YCTaHOBKA OYMILEHHS OPIEHTOBAaHA HAa POOOTY 3 PI3HUMHU
CoOpTaMUu OJIMBH 1 BUJAMH iX 3a0pyJHEHb, TO B 1i CKJIaJ MOXYTh BXOIUTH
amapaTtv OYUIICHHS PI3HUX KOHCTPYKITIN, M0 MIAKITIOYAI0THCS B pOOOTY 1O
HEOOXITHOCTI B 3aJIKHOCTI BiJl KOHKPETHOTO BUNaAKy [17-22].

Qopmynrosanns memu cmammi. OOTPYHTYBaHHS METOJUKH Ta
YCTaTKyBaHHS JJIsi OYMINCHHS pPOOOYMX PIMH Ta TPOBEJACHHS OIlIHKH
BIUTUBY 3’ €AHaHHS (QUIBTPIB HA HANIMHICTH T1APABIIYHUX CHCTEM.

Ocnosna uacmuna. Hamu po3pobiiena ycranoBka YBOM-200 s
OYUIICHHS POOOUYUX PiJIUH, 3arajIbHUI BUTIIS SKOT HABEICHO Ha puc. 1.

[TpuHMN 1ii yCTAaHOBKHM TIONSATAE B HACTYIMHOMY: BiJIpaiboBaHa
poboua pinuHa 13 6aka 1 mocTymnae B rpaBitamiiiHuii GuibTp rpyodoro
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Z

ounuieHHs (I'@I'O) 2 3a nonomoroto rigponacocy 3. I'paBitaniiHuid GpiibTp
rpyOOro OYHMIIEHHS CKJIAA€ThCA 13 KOPIYCy, BXIHOIO 1 BHXIJHOTO
natpyOka, KpHUIIKM 1 HAO0Opy IUIACTHH, $KI BHUKOHYIOTh (DYHKIIIIO
rpaBiTalliifHOro ouMinyBava. Ha nmx miactuHax mij JI€I0 TpaBiTaliiHOL
CWJIM 3aTPUMYIOThCS TpyOi MeXxaH14H1 goMimku. Ilicis yoro poboua piarHa
NocTymnae B nepkosiiiai ¢puistpu ancopoepu (IIDA) 41 5.

[epkomsiiitHi GuIBTpH aacopOepH CKIAAAIOTHCS 13 KOPIYCY, BXIIHOTO
1 BHUXIOHOrO mnarpyOka, KpumIKd 1 (QUIBTpyoUoro makery. B skocTi
a7copOEHTY BHUKOPHCTOBYBaBCS MOJU(DIKOBAaHUN KpEeMHE3eM, SKUH €
IIMPOKO PO3MOBCIOIKEHUM NPUPOAHUM MartepiajoM. [Ipouec ouunieHHs
MOJIATAE B MPOXOJKEHH1 3a0pyAHEHOI OJIMBU uepes3 map agacopoenty. [pu
1IbOMY Bi1OYBa€ThCs BIIJIVICHHS] YaCTUHOK TBEPAOJIUCIIEPCHOI (a3u, Boau
Ta OPraHiYHMUX 3’€JHAHb 30JIUCTOrO XapaKkTepy.

563

o

1 — 6ax nmns 3a0pynHeHOi onwBH; 2 — TpaBiTamiiHuil (GITETp TPyOOTO
ounmienus: (['®I'O); 3 — rimponacoc; 4, 5 — mepkomsmitauit  GiTETP
ancopoep (ITDA); 6 — 6ak A1 OUMIIIECHOT OJIMBHU

Pucynok 1. 3aransuuit Burisaa yctanoBkn Y BOM-200 i1t ouniieHHs
BIMpalbOBaHUX POOOUMX PIIUH ISl T1IPABIIUHUX CUCTEM
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PosrnstHemo cucteMmy JUisi OYMIIEHHS BIANPAlbOBAaHOI TigpaBiaidHOL
OJIUBH, sika ckianaerbes 3 OO (2), nacocy 1 aByx [IDA (4,5), 3’ennanux
MOCII0BHO (pHC. 2).

1-6ax nnsa 3a0pynnenoi onuu; 2-'OI'O; 3-rinponacoc; 4-IIDA-1;5-
[IDA-2; 6-0ak i1 OUHIIIEHOT OJIUBH

Pucynok 2. IlpuHnumianpHa  cXeMa  CHUCTEMH  OYHIICHHS
BIJINIPaIllbOBAaHUX POOOYUX PIAUH 3 MOCIITOBHO 3’ €qHaHUMU [IDA

BukonaemMo TeOpeTHYHY OIIIHKY HaIIHHOCTI CHCTEMH OYMILIEHHS
BIIIPAIIbOBAHUX POOOYMX PIIMH MPHU MOCTIAOBHOMY 3’ €AHAHHI (QUILTPIB.
Cucremy OUMIIEHHS IPEACTABUMO Y BUIIIAA1 T'pada CTaHiB, IKUH HaBEAEHO
Ha puc. 3.

13
|15

o1
i

Ay
| Ly

=0 S S B3

il
-

So - CIpaBHHI CTaH CHUCTEMHU OYMINCHHS; S1 - Buxin 3 gaxy ['®I'O;
S, - Buxin 3 nagy [IDA-1; S; - Buxin 3 nmaxy [IDOA-2

Pucynok 3. I'pad craHiB cHCTEeMH OUMIIECHHS BiANMpPaIlbOBAaHUX
poOOYMX PIIHUH MPHU TOCTITOBHOMY 3’€THaHHI (DITBTPIB

JlocmimyBanbHa cucteMa Mae 4 cTaHu, SKi onrcadi uie. Bei mepexoau
CUCTEeMHU 31 CTaHy S; B Sp BIAOYBArOThCSA MiA BIUIMBOM HAWMPOCTININX
MOTOKIB IOJIiH 3 IHTEHCUBHOCTSMH A (a, D).

Tax, mepexia cuctemu 3i cTany So B S1 Oyze BiAOyBaTHCS 1] BILTABOM
MOTOKY BiJIMOB TIEPIIIOTO BY3JIa, a 3BOPOTHIN mepexif 31 cTany S1 B Sp - min
BIJTUBOM TIOTOKY BiTHOBJICHHS, 200 "3aKiHUYEHHS PEMOHTIB" MEPIIOTO By3Ja
1T.IL

[ToTik BiAMOB QLIBTPIB MPHHAMAEMO SIK HAWMPOCTIMIHMA, 1 Yac MK
BiIMOBaMH B IIbOMY IOTOIlI PO3MOAUIAETHCS MO TMOKAa30BOMY 3aKOHY 1
BU3HAYAETHCA MapaMeTpaMu IHTEHCUBHOCTI BIJIMOB:

L=41

ts
ne ts — cepenniit yac 6e3BiAMOBHOI poOOTH (DibTpA.

1)
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Yac MK BIITHOBJIEHHSIMU TAKOXK PO3MOJUISETHCS MO MOKA30BOMY
3aKOHY 1 TAKOK BU3HAYAETHCS MMapaMeTpaMy IHTEHCUBHOCTI BITHOBJICHHS:

=4, )

tp

ne t, — cepeaHii yac BIIHOBJIEHHS CIIPABHOI'O CTaHy 3aMIHOIO (UIbTpA.

BuxopucroBytoun mnpasuwio KoamoropoBa (piBHSIHHS TpaHUYHUX
HMOBIpHOCTEI),  3amMiieMo  cucreMy  JudepeHIialbHUX  PIBHSIHB
HMOBIpHOCTEM CTaHiB Jisl pHC.3.

—
% =—Anpo + P
ap _

_< dt

2

—= APy~ 1Py ~ s sy

Ao1Po — Aa Py + Upp Py — Uy Py

3 _ g _
" 03P — H3p Py )

SAximo 7iBi YacTMHHW PIBHSAHL NMPHUPIBHATH 10 HYJA, TO OTPUMAEMO
cucreMy anreOpaiuHuxX pIBHIHb TPAaHUYHUX CTaHIB. BUKOpHCTOBYIOUH
HOPMYBAJIEHY YMOBY:

Po+pi+p+p3=1 (4)

a Takok ymoBy, mo npu t = 0, po = 1, oTpumaeMo Bupazu s
BU3HAYCHHS WMOBIPHOCTI 3HAXOJUKEHHS JOCHIUKYBaHUX (UIBTPIB B
CIIPaBHOMY CTaHi:

1
p =
o1 14+ Aoy n Aiphoy i AozAhiohg
Hio  M21Mi0  Haz2 Moilig (5)
ImoBipHicTh BinmoBu ['®I'O BU3HAYAETHCS 32 POPMYIIOIO:
A
Pir =% Pon

Hio (6)

ImoBipHicTh BimMoBH [IDA-1 Bu3zHauaeThCs 3a HOPMYII0IO:
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gy

p217 pOH

Ho1lho )
ImoBipHicTh BigMoBHU [IDA-2 BU3HauaeThes 3a HopMyIioro:

_ Azl
Py
taz2Ha1 o (8)

p317

Skuo B3SATH 32 NPONyCKHY 3AaTHICTH yctaHoBku 0,3 71/XB, TO
IHTEHCUBHOCTI BIJIMOB PO3MOJIUIATHCS TAKUM YHHOM:

Xot = 1€y = 0333, 02 = 1), = 0,167, %23 = 1y, =0,083.
[HTeHCHBHOCTI BiIIHOBJ'IeHHH pOSHOJIiJ'ISITBCSI TaKUM YHNHOM:

Mo =3, M1 =2, p3=1.

Po3paxoByeMo IMOBIpHICTh 3HAXOKEHHS JTOCTIKYBaHUX (PUIBTPIB B
CTIpaBHOMY CTaHi:

1
PO = . . =
11 1+ U;555 U, IT07 U555 U, U065 U070, 330
3 1 2-1 3-2-1
= =0,87827
14+0,11140,0278+0,00077

PozpaxoByemo iimMoBipHICTS BigMOBH GuIbTpiB [IDA 1 T'OI'O:

p, = -0,87827=0,09749.
n 3

- nis [IPA-1:
P, = %-0,87827:0,02442.
- ma [IDA-2:
P3n _ 0,083 -0,167-0,333.0’87827 _ 0’00002027

3-2:1

Posrasinemo cuctemy AJisi OUMIIEHHS BIAIPAlbOBAHOI T1IPaBIIvyHO1
oNuBH, sKa ckiamaerbes 3 OO (2), rimponacocy i aByx [IDA (4,5),
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3’€HAHMX MapayeabHo (puc. 4).

5

1 - Gak ayst 3a6pyaneHoi onuBy; 2 - [OI'O; 3 - rigponacoc; 4 - [IOA-
1;5-TIDA-2; 6 - 6ak 11 OYUILEHOI OJIMBU

Pucynox 4. IlpuHnwmmiasbHa  CcXeMa  CHCTEMH  OYHMIICHHS
BiZIIIpaIibOBaHUX POOOYMX PiMH, 3 apajelbHUM 3’ e THaHHIM [TDA

BukoHaEMO TEOPETUYHY OIIHKY HAIIHHOCTI CHCTEMH OYMIICHHS
BIJINIPAllbOBAaHUX POOOYMX PIAMH MPHU TapajeabHOMy 3’€IHaHHI (UIBTPIB.
CucreMy OuYHMIIIEHHS MPEACTABUMO y BUTJISA1 Ipada CTaHiB, SIKUI HaBEAEHO
Ha puc. .

Ll \

e, TN O3

So - cripaBHUY CTaH CUCTEMH OYMILCHHS; S1 - BUXija 3 magy ['®I'O; S; -
Buxin 3 many [IDA-1; Sz - Buxin 3 magy [IOA-2

Pucynok 5. I'pad craHiB cHCTEeMH OYMIIECHHS BiAMpabOBaHUX
T1IpaBIIYHUX OJIMB TP MApaNeTbHOMY 3’ €THaHHI PUIHTPIB

[IpoBenemMo MaTeMaTHYHUN PO3PAXyHOK WMOBIPHOCTEH HAXOHKCHHS
cuctemu (uTbTpiB 3 mapanenbHuM migkTodeHHSIM [IDA-1 1 TIDA-2 y
pobouomy crani Popp. Omyckaroum audepeHuianbHy 4YacTUHY ITPaBHIIA
KonmoropoBa (piBHSHHS TpaHWYHUX WMOBIPHOCTEH) 1 MEpeXolsdd Ha

anreOpariuny Ggopmy 3amuIeMo:
_ 1
POHP T Mo M Moy Mador 9)
H10 H21-H10 H31-H10
ImoBipHicTh BimmMoBu ['®I'O Buxoasuu i3 popmyiu (1)
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_ Mo

lop =y,  © Omp (10)
ImoBipHicTh BiaMoBU ['OI'O 1 [IDA-1 3naxoaumo no Gopmyi:
_ Mgy
Panp = Hit21.Mk10 Ponp (11)
ImoBipHicTh BiaMoBU ['DOI'O 1 [IDA-23Hax0quM0 110 HOpMyIIi:
_ MMt
3P gy g Ponp (12)

Sxuo B3SATH 32 NPONYCKHY 31aTHICTH yctaHoBku 0,3 1/XB, TO
IHTEHCUBHOCTI BIJIMOB PO3MOJIUIATHCS TAKUM YHHOM:

Zor = 1€ = 0,333, A2 = 1€y, = 0,167, A3 = 1y =0,167.

JIist 1ochiAKyBaHOi CXEMU MapaiesibHOro MiAKIIOYeHHS (PUIbTpIB
IHTEHCHUBHICTH BIJTHOBJICHHS Oy/i€ HACTYITHOIO:

Mo =3, M21 =2, M31= 2.
Pospaxyemo Pgn, — HMOBIPHICTh 3HAaXOMKEHHS JOCIIIKYBAHHX
(b1LIBTPIB B CIIPAaBHOMY CTaHi:
b 1
0P ™ 14 0.111 + 0,00926 + 0,00926

= 0,88535.

Pospaxyemo Piyp, Ponp  P3pp - IMOBIpHICTE BimMOB (LIBTPIB Ipu
napayeJIbHOMY 3’ €THaHHI:

0,333

Pinp = -0,88535 = 0,09827.

— 01670333 188535 = 0,00821.

Pan = P3r1p 2.3
PosrnstHemo cuctemy I OYMIIEHHS BiANPaIbOBAaHOI T1IpaBIidHOL
onmuBH, ska ckmamaerbes 3 [DI'O (2), rigponacocy i asyx IIDA (4,5),

3’€HaHUX MapayiebHo 1 ogHoro [IDA (6) 3’ exHanoro mocioBHO (puc. 6).
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1 - 6ak nns 3a0pyaHeHoi onuy; 2 - T'OI'O; 3-rinponacoc; 4 - [IOA-1,
5-TIDA-2; 6 - [IDA-3; 7 - 6ak Aj19 OUUIIEHOI OJIUBU

Pucynok 6. [IpunHnumianpHa  cXxemMa  CHUCTEMH  OYHUIICHHS
BIJIMIPAllbOBAaHUX TiPaBIIYHUX OJIUB, 3 KOMOIHOBaHUM (TapajeibHO 1
nocJioBHO) 3’ enHaHHsAM [IDA

3riHO aIrOPUTMY MONEPEIHBOTO TOCTIKEHHS CKIagaeMo rpad ctany
JU1s KOMOIHOBAaHOI CHCTEM PHUC.6):

)u-v

So Ss
LL.

Sa

LL

=
\ 4

So - crIpaBHUM CTaH CUCTEMH OYMILEHHS; S1 - BUXin 3 many ['®I'O; S; -
Buxin 3 nanxy [IDA-1; Sz - Buxiz 3 naxy [IDA-2; Sa - Buxin 3 magy [IOA-3

Pucynok 6. I'pad cramiB cucTeMH OYHINEHHS BiAMpaboBaHOT
TIpaBIIIYHOT OJIMBH NPU KOMOIHOBAaHOMY 3’ €HaHHI (DUIHTPIB

3anumemo GopMylry I BU3HAYCHHS IMOBIPHOCTI O€3BiAMOBHOI
poboTH cucTeMu 3 KOMOIHOBAaHUM 3’ eqHAHHAM [IDA.

Py, = . (13)
Koy +Mo1 +/1/112-Mo1 + M13.0401 + Mp4Ad12-2401 + AM344213.4401
H10 H21-H10 H31-H10 H42-U21-H10 H43-H31-H10

3anuIemMo po3no/Iil iIHTEHCHBHOCTI BiJIMOB '

ror=1@=10333, 2= 1@=0167, Mz =1€@=0167.

Ao = 1€, = 0,0833, A3 = 1 €p, = 0,0833.

Jns mocmiipKyBaHOT CXeMH KOMOIHOBAHOTO MIAKIIOYEHHS (UIbTPiB
IHTEHCUBHICTH BITHOBJICHHS OY/I€ TaKOIO:

Mo =3, M21 =2, U31 =2, M2 =1, py3=1.
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Po3paxoByeMo MMOBIPHICTH
KoMOiHOBaHUM 3’ eqHaHHaIM [IDA.

0€3BIIMOBHOI pOOOTH CHUCTEMH 3

1

P, =
0™ 140,111 + 0,00926 + 0,00926 + 0,00077
Jlani aHajoriyHo 3 TMOMNEpPeIHIMH PO3paxyHKaMHu, pO3pPaxoBYEMO
IMOBIPHOCTI BIIMOB (PUIBTPIB MPU KOMOIHOBAHOMY 3’ €JIHAHHI:

= 0,8984.

P, =" 0,8984 = 0,09972.

K 3
p =p =% 08984 =0,00832.
2K 3K 2.3
0,0833 - 0,167 - 0,333

Py = 53 -0,8984 = 0,000693.

Po3paxynku i#mMoBipHOCTEH O€3BIIMOBHOI pPOOOTH CHUCTEMH Po 1
IMOBIPHICTb BiIMOB (PUIBTPIB P .. 4 HABEJCHO B Tabumii 1.

Tabnuysa 1
Po3paxynku i#imMoBipHOCTEH 0€3BiIMOBHOT POOOTH CHCTEMH po 1
HMOBIPHICTH BITIMOB (DUIBTPIB p;. 4

Cxemu Wmosip- | Mmosip- | mosip- | Mmosip- | MmoBip-
3’ € THAHHSA HICTb 0€3- HICTD HICTD HICTD HICTB
GbiIbTPIB B BIZIMOBHOI | BIIMOBH | BIZIMOBH | BIAMOBH | BIIIMOBH
cucreMi pobotu I'oro, | rIeA-1, | IIdA-2, | TIDA-3,
OYHILIEHHS CHCTEMH, p1 D2 P3 pa
Po
[MocnimoBue
3’.€I[Hal.{H’1 0,87827 | 0,09749 | 0,02442 | 0,0000203 -
bineTpiB [IOA
[TapanenbHe
3’ € IHaHHS 0,88535 | 0,09827 | 0,00821 | 0,00821 -
dbineTpiB [IOA
Komb6iHoBane
3’ € THAHHS
PinsTpis [IOA 0,8984 | 0,09972 | 0,00832 | 0,00832 |0,000693

Bucnoexu. 1. MakcumanbHOIO IMOBIPHICTIO 3HaXOKEHHSI (PLIBTPIB B
CIIPaBHOMY CTaH1 € CUCTEMa 3 KOMOIHOBAaHHUM 3'€THaHHSAM (GUIBTPIB, (Po =

0,8984).

2. Buxonsum 3 OTpUMaHWX TEOPETUYHHX JAaHUX, MOXKHA 3POOUTH
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BHUCHOBOK, 1110 HAOUIbII €)EKTUBHOIO CUCTEMOIO 3'€HAHHS (PUIBTPIB CIIA
BBa)kKaTH KOMOIHOBaHE 3'€IHAHHS, 1110 CKJIAJAETHCA 3 OJTHOTO I'PABITALIIHOTO
¢u1bTpa rpydOro OYMILEHHS 1 TPHOX NEPKOIALUINHUX QUIBTPIB aicopOepiB.
3. B pe3ynbrari OYMIIEHHS BIANPALBOBAHUX POOOUMX PIAMH IS
riIpaBIiYHUX cHUCcTeM YycTaHOBKO YBOM-200, iforo 3abpyAaHEHICTh

smenmuiack 3 0,91 % mac., mo Biagnosigae 19 kinacy uuctoru 3rigHo 'OCT
17216-2001.
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JUSTIFICATION OF THE INFLUENCE OF THE WASTE WORKING FLUIDS
CLEANING SYSTEM ON RELIABILITY HYDRAULIC SYSTEMS

Summary

The paper substantiates a technique and equipment for cleaning working fluids in
order to extend their service life and further ensure the reliability of the hydraulic systems
of agricultural machinery. To extend the service life of oils and machine mechanisms, it
is necessary to carry out their planned replacement or cleaning using special filtering
equipment. When cleaning by physical methods, the oil does not undergo any chemical
changes, and the process is carried out using a certain physical effect. The field of
gravitational or centrifugal forces, electric or magnetic field, etc. can be used. Various
heat exchange processes, filtration and vibration are also used. Methods of this group
usually act as an initial stage of cleaning, at which mechanical impurities, liquid pollutants
(including water) and gas inclusions are removed. The most common physical methods

SBTSATU. 13. 1.4

66


http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/
https://doi.org/10.31388/2220-8674-2022-2-2
https://doi.org/10.3390/en15051795
https://doi.org/10.3390/en15093416
https://doi.org/10.31388/2220-8674-2020-1-3
https://doi.org/10.31388%20/%202220-8674-2020-%201-9
https://doi.org/10.31388%20/%202220-8674-2020-%201-9

HayKkosuit BicHuk TOATY Bun. 13, Tom 1
67314

of cleaning include the following items: Qil filtration consists in passing contaminated oil
through a volume of filter material, the porous or mesh structure of which allows it to
pass oil components and retain mechanical and part of liquid inclusions. The degree of
purification depends on both the size of the separated particles and the size of the pores
or mesh cells. As a filter material, metal or plastic nets, ceramics, fabrics, paper and more
complex composite materials can be used. The filtration apparatus is called a filter.
Correct selection of filter material allows you to adjust the filter for both coarse and fine
cleaning. The main disadvantage of this process is the need to regenerate filter baffles
that are prone to clogging during use, or to dispose of them if it is impossible to restore
their serviceability. Mathematical models of the reliability of the system for cleaning
waste hydraulic oils have been developed and investigated. The probabilities of the states
underlying the determination 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 working fluids. The main existing methods of purification of chemical and
chemical parameters of working fluids are substantiated. It has been established that the
most effective system for connecting filters should be considered a combined connection
consisting of one coarse gravity filter and three percolation filters of adsorbers.

Key words: cleaning system, system reliability, used hydraulic oil, filtration, filter
connection, intensity and probability of failure, recovery rate, resource.
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