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Dead-end low-pressure jet washers consist of a frame with an electric motor and pump mounted
on it, pipelines, a washing chamber with a system of distributors, and a bath for the washing solution.
The repair objects (parts, assemblies) to be cleaned are placed on a mesh trolley, which is then moved
to the washing chamber. Inside the washing chamber there are frames consisting of pipes with
distributors. Each distributor has nozzles through which the cleaning solution is supplied under
pressure from above and from the side.

To select an electric motor for a pump, it is necessary to know the type of pump, the speed of
its rotor, and the rated power of the electric motor. The rated power of the electric motor Np, KW, is
determined by the formula [2]
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where p — density of washing solution, kg/m?;

g — acceleration of free fall, m/s?;

Q - total fluid consumption, m®/s;

H — liquid pressure at the pump outlet, m;

nu, N — efficiency coefficients of the pump and the drive, respectively.

The total fluid consumption Q depends on the fluid consumption when flowing out of the nozzle
and the number of nozzles.

The hydrodynamic pressure of the fluid at the pump outlet H, m, is determined by the formula

H = Hrgom + Hu + é_h, (2)
where Hreom — geometric height of the liquid lift, according to the washing system drawing, m;
Hu — liquid pressure in the nozzle, m; é h — sum of pressure losses, m.

Pressure Hu can be determined from the Bernoulli equation by the velocity coefficient, which
depends on the shape of the hole and the type of nozzle, and the speed of fluid flowing out of the
nozzle.

The total head loss is affected by the total coefficient of local resistances, the coefficient of
resistance along the entire length of the pipeline, the length and diameter of the pipes.

Based on the calculated pressure and liquid consumption for supplying the washing solution to
the chamber, a centrifugal console pump is selected according to the graphs. Considering that the
nominal power should be Ngopm 3 Np, an electric motor is selected.
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Ilocmanoeka npoénemu. 1liBgeHHUN cren YKpaiHU XapaKTEPU3YEThCS CBOIM YHIKaTbHUM
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TexHiyHe 3abe3neyeHHs iIHHOBALLIMHUX TEXHOOTIN B arponpoMMUCI0BOMY KOMMIEKCI

MOETHAHHSAM TPUPOJTHO-KIIMATUYHUX YMOB, CEpell SKUX BHU3HAYaIbHUM (aKTOpoM € edimuT
Bosorn [1]. HemocraTHs KiNbKICTh OMajiB, BHUCOKI TEMIIEpaTypH TMOBITPS Ta IHTEHCHBHE
BHUIIAPOBYBaHHsI CTBOPIOIOTH CEPHO3HI MPOOJEMH ISl CITLCHKOTO TOCIOJApCTBa, 30KpeMa IS
BUPOIIYBaHHS CLIbCHKOTOCIOAAPCHKUX KyJNbTyp. TpaauiiiiHi MeToAM 3pOIIeHHS, Taki SK
MOBEPXHEBE 3POIICHHS 200 JIOIyBaHHS, YaCTO € Hee(PeKTUBHUMU B YMOBAX IMiBACHHOI'O CTEITy Yepes
3Ha4YHI BTPAaTH BOAM Ha BUNIAPOBYBAHHS Ta MOBEpXHEBHi CTiK. Lle mpu3BoauTh 10 HEe(hEeKTUBHOTO
BUKOPHUCTAHHS BOJHUX PECYpPCiB, 30UIBIICHHS BUTPAT HA 3POIICHHS Ta 3HUKEHHS BPOXKANWHOCTI
CUIBCHKOTOCTIOIAPCHKUX KYIBTYP.

OcHnosni mamepianu 00cnioxycenHa. 3POIICHHS € BAXKIWBUM arpoTEXHIYHUM 3aX0JI0M,
CIIPSIMOBAHUM Ha 3a0e3IeUeHHs] POCIUH BOJOIOI0 JJIS IX HOPMAJILHOTO POCTY Ta PO3BHUTKY. IcHye
KUThbKa BHJIIB 3pPOIICHHS, KOXKEH 3 SKHUX Ma€ CBOI OCOOJMBOCTI Ta 3aCTOCOBYETHCS 3aJCKHO Bif
KOHKpeTHUX yMOB. Cepell HUX MOKHA BHUJUIMTH: IOBEPXHEBE 3pOIICHHS (3aTOIUICHHS, OOpO3HH,
XBUJI1), TOITYBaHHS, KparelbHe 3pOIISHHS Ta MATPYHTOBE 3pOIIeHHS [2]. YMOBHU MIBASHHOTO CTEITY
VYkpaiHu, 10 XapaKTepu3ylTbcs Ae(IIUTOM BOJOTH, BUCOKMMH TEMIIEpaTypaMu Ta CUIbBHHUMHU
BiTpaMH, POOJIATH TPAAUIIAHI METOMM 3pPOIICHHS Hee(EKTUBHUMHU UYepe3 3HAuHI BTPATH BOJIU Ha
BUTMIAPOBYBAaHHSA. Y 3BSI3Ky 3 IIMM, HiATPYHTOBE 3POLICHHS € TIEPCIEKTUBHUM METOJIOM JUIs
BUKOPHUCTAHHS B yMOBaxX MiBJEHHOTO cTeny YKpaiHu.

[TiarpyHTOBE 3pOIIECHHS € €()eKTUBHUM METOAOM JJOCTABKU BOAM O€310ocepeIHbO 10 KOPEHEBO1
CUCTEMH POCJIMH Yepe3 cucteMy TpyO abo KpareiabHUIlb, PO3TALIOBAHMX IT1]1 IOBEPXHEIO TPYHTY, a
MOBEPXHEBI TOPU3OHTH 3BOJIOKYIOTHCS 332 PaXyHOK BHUCXIHOTO KalISIPHOTO IEepecyBaHHs BOJIOTH
[3].

Jlis BOPOBA/DKEHHS 1 TMOMAJBIIOTO BUKOPUCTAHHS TEXHOJNOTII Ta CHUCTEM MiAIPYHTOBOTO
3pOIICHHS MOTPIOHO O3HAMOMHTHCH 13 HAIBHUMHM IepeBaraMy Ta HEAOJIIKaMH, OCKUIBKH BiJl I[bOTO
MOJKE 3aJIe)KaTH HEOOXiIHICTh MPOBEJCHHSA JOAATKOBUX BUIIB pOOIT, IUIAHYBAHHS Ta yCTAHOBKY
JOTIOMIKHHUX CHOPYJl YA CUCTEM TOILIO.

[lepeBaru BUKOpUCTaHHS MIATPYHTOBOTO 3POIICHHS B YMOBaX IMIBACHHOTO CTEIY:

EdexTuBHe BUKOpHUCTAaHHS BOAM: B yMOBaX IMOCYIUIMBOTO KJIMaTy MiBAEHHOTO CTeMy, 1€
KO>KeH MUTIMETp BOJAU € LIHHUM, MiAIPYHTOBE 3pPOLICHHS JONOMAarae 3MEHIIUTH BTPAaTH BOAM Ha
BHUITAPOBYBaHHsI Ta MOBEPXHEBUH CTiK. Boma momaeTbest Ge3mocepeHbO /10 KOPEHIB POCIHH, IO
3abe3neuye ii MaKCUMalbHEe BUKOPHUCTaHHS.

3MeHIIeHHS POCTy Oyp'siHIB: OCKIJIBKHA BEPXHIN IIap IPYHTY 3aJIUIIAETHCS CYyXUM, 1€ 3MEHIITY€E
popocTaHHs Oyp'sHIB, 110 OCOOIMBO BAXXJIUBO B YMOBAX IiBAEHHOTO CTEMy, /€ Oyp'sHU MOXYTb
IIBUAKO BUCHAKUTHU IPYHT Ta KOHKYPYBAaTH 3 KYJbTYPHHUMH POCIMHAMHU 3a BOJIOTY Ta MOXKUBHI
PECUOBHHH.

TouHe 103yBaHHS BOAM: MiIIPYHTOBE 3POLICHHS I03BOJISIE TOUHO J103yBaTH BOJY Ta MOJIaBaTh
il came TOMi, KOMK 1€ HeoOXiaHO pocnuHaM. Lle 0cOOIMBO BaXKIMBO ISl KYJBTYP, SIKI UyTJIMBI 10
HecTadi BOJIOTH a00 ii HaJJTUIIKY .

MOXIHUBICT, BUKOPHCTAHHS Ha CKIIAJHUX JUISSHKaX: YMOBH ITiBJIEHHOTO CTEMy MOXYTh
XapaKTEePU3yBaTUCA CKIAJHUM peiabedoM ado yXuiioM AUISHOK. [liArpyHTOBE 3pOIeHHs 103BOJIsE
e(eKTHUBHO 3pOIIYBaTH TaKi IUISTHKH, OCKUTBKU BOJA MOJAETHCS O€310CePEIHBO 1O KOPEHIB POCIIHH,
HE3JICKHO BiJl penbedy.

30epexeHHs IPYHTY: MIAIPYHTOBE 3pOLICHHS CHpUsie 30€peKEeHHIO CTPYKTYpPH IPYHTY,
OCKUIBbKHU 3MEHIIY€E epOo31i0 Ta BUMUBAHHS MOKUBHUX PEUOBHH.

HeraTuBHi cTOpOHM BUKOPUCTAHHS HIATPYHTOBOTO 3POIICHHS B yMOBaX MiBJICHHOTO CTEMY:

Bucoka BapTicTh BCTAaHOBJIEHHS: BCTAHOBJICHHS CUCTEMH I1IIPYHTOBOTO 3POIICHHS MOTpedye
3HaYHMUX (PIHAHCOBMX BUTpAT Ha MpUAOaHHS 00JaTHAHHS, MaTepialliB Ta MOHTAXHI POOOTH.

CxJIagHICTh MOHTaXy Ta OOCIYrOBYBaHHS: MOHTa)XX CHUCTEMH MIATPYHTOBOTO 3POILICHHS
norpeOye crHemiagpHUX 3HaHb Ta HaBUYOK. KpiM TOro, cucrema mnoTpedye peryJsipHOro
00CITyTOBYBaHHsI, OO YHUKHYTH 3aCMIYEHHS Ta THIIMX MPOOIIEM.

3anexHICTh Bl SKOCTI BOJAM: SKICTh BOJM, SKa BHUKOPHUCTOBYETHCA MJISi MIiATPYHTOBOTO
3pOILIEHHS, Ma€ OyTH BHUCOKOIO, 1100 YHUKHYTH 3aCMIYEHHSI CUCTEMH Ta 3aXBOPIOBaHb pociuH. B
yMOBax MiBJEHHOTO CTEMY, A€ BOJa MOXE MICTUTH 0araTo CoJiei Ta IHIIUX JOMIIIOK, 116 MOXe OyTH
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po0JIeMOIO.

Pu3KK MOMIKO/PKEHHS CUCTEMH: CUCTEMA MIATPYHTOBOTO 3pOLICHHS MOXKe OyTH MOIIKOIKEHA
rpuU3yHaMH, KOMaxaMd a0o KOpiHHAM pociuH. PeMOHT cucremm Moke OyTH CKIQJIHUM Ta
HEJICIIEBUM.

JInst ycHinIHOTO BUKOPHCTAHHS MiATPYHTOBOTO 3pOLICHHS B YMOBaX IIiBJICHHOTO CTEITy
VYkpainu HeoOXiHO BpaXxOBYBaTH BCi MEpeBarv Ta HEAONIKH LOTO METOAY, a TAKOX OCOOIUBOCTI
IPYHTY, KIIMaTy Ta BUPOIIYBaHUX KYJBTYD.

Bucnoeku. IlianrpyHTOBE 3pOIICHHS, HE3BAXKAIOUU HA TICBHI HEJIOJIKH, TaKi sIK BUCOKA BapPTICTh
BCTAHOBJICHHS Ta CKJIQJAHICTh MOHTAXY, € HAHOLTBII MEPCHEKTHBHUM METOIOM 3POIICHHS I YMOB
MiBJCHHOTO cTernmy YKpainu. BoHo 3a0esrneuye epexkTHBHE BUKOPHUCTaHHS BOJM, 3MEHIIYE picCT
Oyp'siHIB, JO3BOJISIE TOYHO JO3yBATH BOAY TA MOKE BUKOPUCTOBYBATHCS HA CKJIQIHUX JUISTHKAX.

3BHUAiiHO, YCIIIIIHE BIPOBAPKEHHS MiATPYHTOBOTO 3pOIICHHS MOTpedye BpaxyBaHHS BCiX
repeBar Ta HEIOJIKIB IbOI0 METOMY, a TaKOXK OCOOJMBOCTEH IPYHTY, KIIMaTy Ta BHPOIIYBaHUX
KyJnbTyp. PekoMeHyeThCst 3BepHYTHCS A0 (paxiBIiB [y OTpUMaHHs OUIbII AeTasbHOI iHpopMarii Ta
JIOTIOMOTH Y BHOOP1 Ta BCTAHOBJICHHI CUCTEMH MIATPYHTOBOTO 3POIICHHS.

BpaxoBytoun Bci (akTopu, MiAIPYHTOBE 3pOLICHHS € BaXJIMBHUM I1HCTPYMEHTOM JUIS
M1 IBUIICHHSI TPOTYKTUBHOCTI CIIIbCHKOTOCTIOIAPCHKOTO0 BUPOOHUIITBA B YMOBAX IMiBJACHHOTO CTEITY
VYkpainu Ta 3a0€31eueHHs CTAIOr0 PO3BUTKY CUIBCHKOTO TOCIIOIAPCTBA B PETiOHI.
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Technological processes of cleaning repair facilities permeate the entire production process of
service enterprises. At each stage of cleaning, it is necessary to remove contaminants that differ in
composition, strength and adhesion to the surface. The complexity of cleaning engine parts is the
presence of contaminants that are difficult to remove, as well as the structural complexity and high
requirements for the quality of cleaning [1].

A feature of engine parts contamination is high adhesion and the ability to firmly adhere to
surfaces. Conditionally, contamination can be divided into sediments, varnish deposits and carbon
deposits, which include resins, asphaltenes, carbenes and carboides. In addition, operational
contamination includes products of combustion and thermal decomposition of fuel - particles of soot
and coke-like substances. It should be taken into account that the mechanical properties of
contamination vary widely: from the properties of purely viscous and viscous-plastic substances to
solid, strong formations. In connection with the cleaning surface, contamination can be divided into
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