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YJIOCKOHAJIEHHSI KOHCTPYKUII
EJJEKTPOMATHITHOI'O BUICTIMHUKA 1JIS1 OUNIIIEHHSA
TEXHIYHUX PIJINH Bl MEXAHIYHUX JOMIIIOK

I'ynescokuii B. b, k. T. H.,

Ilocton 1O. O., k. T. H.,

Sluenko B. B., imxk.

Taespiticoxuil oeporcasnui acpomexHoI0IYHUT yHieepcumem
im. J[. Momoprnoco

Ten. (0619) 42-57-97

Anomauia - po0OTa NPUCBAYEHA NUTAHHAM OYHMIICHHHA
TEXHIYHUX PIAMH BiJl MEXAHIYHUX AOMIMIOK. OYUIIEHHS TEXHIYHHUX
PiAUH BiJ MEXaHIYHUX [JOMIIIOK B PI3HUX Tajy3six HNPOMHCJIOBOCTI
BH3HAYAETHCH BIOCKOHAJEHHSM BiAOMHX | CTBOPEHHSIM HOBHX
TexHoJsoriii. He3pakarounm Ha 30iJbIIEHHS HAYKOBHX 1 TEeXHIYHMX
MOXKJIMBOCTEI, mMpodJaeMa 3aCTOCYBAHHSA MATHITHUX BiJACTIiHUKIB 1151
OYHUIICHHS TEeXHIYHUX PiAUH BiJl MEXAHIYHHUX JOMIIMIOK € AKTYAJIbHOI0,
OCKLIbKM 0ararto ii 3aBJaHb AaJieKi BiJ 3aBepIICHHA I, 0CO0JIMBO, B
YaCTHHI IPOMHCJIOBOI0 0CBOECHHS HAYKOBHX PO3PO0OK.

Ax BiAOMO, HAKOIILII NMPOCTUMH NPUCTPOSIMH AJI OYUIIECHHS
TEXHIYHUX PIAMH BiJl MEXAHIYHUX AOMIIIOK € BiACTiHHUKH, B OCHOBI
SIKMX JICKMTh NIPUHLUI FPABITALIT — il HA YACTUHKH TUILKH MACOBHUX
CHJI TSEKiHHS. 3aJIe’KHO  BIA TNPU3HAYEHHS BIACTIHHHUKIB B
TEXHOJIOTIYHIH CXeMi 04MCHOT CTAHLIT BOHU NMOAIAITHCS HA NIePBHHHI,
BCTAHOBJICHI HA TMOYATKY TEXHOJIOTIYHOI CXeMH mepea CrnopyaamMu
0i0J10TI4YHOT 200 (Pi3MKO-XIMIYHOT 0YUCTKHU, | BTOPUHHI — B KIHII CXeMH
micJist 0i0JI0riYHOT OYHCTKH.

MexaHivyHi 3a0pyAHEHHSI B TEXHIYHHMX PiAMHAX MAKThb PI3HY
npupoay. lIpu HASIBHOCTI MeXaHIYHUX 3a0pyAHCHb, SIKi MAaKTh
MATHITHI BJACTHBOCTI TPUBAJICTH Bi/ICTOIOBAHHSI MOKHA CKOPOTHUTH B
KiJIbKa pa3iB | THM NiABHIIUTH €(PEKTUBHICTL OYHUIEHHS.
BukopucTaHHs B pereHepauiiHuX TEXHOJIONYHUX CXEMAaX MATHITHOIO
MoJIs1 3aCHOBaHe HA HOro B3aeMoJii 3 YaCTHHAMHU, SIKI Mal0Th MATHITHI
BJIaCTUBOCTI. ['0J10BHA nepeBara 3acTOCYBAHHS MATHITHOI0 OYUILEHHS
MOJIATA€ y BiAMOBI BiJl BHKOPHUCTAHHS TPOMI3AKHX CHOPYA JJIs
3a0€3MeYCHHS YUCTOTU TEXHIYHUX PiHH.

Knwuoei cnoea — TexHIYHI PiAWMHM, MATHITHI BIICTIITHHKMH,
MEXaHIYHI JOMILIKH, 0YUIIEeHH, ()ePOMATHITHI KOMIIOHEHTH.

© I'ynescekuii B. B., TTocton 0. O., Auenko B. B.
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Ilocmanoexa npobiaemu. TEXHIYHUN TPOTPEC OUULIEHHS TEXHIYHUX
PIOAVH BIJ MEXAHIYHUX JOMIMIOK B PI3HHX Tady3sX HPOMHUCIOBOCTI
BHA3HAYAETHCS BIOCKOHAJICHHSAM BIJIOMHX 1 CTBOPEHHSIM HOBHMX TEXHOJOTTH.
Hespakatoun Ha 30UIBLIEHHS HAYyKOBMX 1 TEXHIYHMX MOKJIMBOCTEH,
npoOyieMa 3aCTOCYBaHHS MArHITHUX BIACTIHHHKIB JUII  OYHLICHHS
TEXHIYHUX PIJMH BIJ MEXAHIYHUX JIOMIIIOK € aKTyaJlbHOK, OCKIIbKA
Oararo 1ii 3aBgaHb Jaj€Ki BiJ 3aBEPIICHHA 1, OCOOJMBO, B YAaCTHHI
IPOMHUCIIOBOTO OCBOEHHSI HAYKOBHX PO3POOOK.

Ak BiIOMO, HaWOIIBII MPOCTUMHU MPUCTPOSIMU JJIT OUUIICHHS
TEXHIYHUX PIJUH B1J MEXAHIYHHUX JOMIILIOK € BIJCTIHHUKH, B OCHOBI SIKMX
JEKUTh TPUHLMIN TpaBiTamii — Ji HA YaCTUHKKA TUIBKHM MacCOBHX CHJI
TSOKIHHS. 3ajI€KHO BiJl MPU3HAYCHHS BIACTIHHUKIB B TEXHOJOTIYHINA CXeM1
OYMCHOI CTaHWii BOHW MIAPO3AUISAIOTHCS HA TEPBUHHI, BCTAHOBJICHI HA
NOYaTKy TEXHOJOTTYHOI CXEMU MEPE] CHOPYLKEHHAMH 01070TT4HOro ado
(13MKO-XIMIYHOTO OUMILNEHHS, 1 BTOPUHHI — Yy KIHIl CXEMH MiCIs
010710TTYHOTO OUYHUIIICHHS.

MexaHiuHl 3a0pyIHEHHA Yy TEXHIYHMX pIOMHAX MalTh PI3HY
npupony. IIpn HagBHOCTI MeXaHIYHUX 3a0pyAHEHb, SIKI MAIOTh MArHiTHI
BJIACTUBOCTI TPUBAIICTh BIJCTOIOBAHHS MOKHA CKOPOTHTH B KUJIbKA Pa3iB 1
TAM MIJABUIIATA €(PEKTUBHICTH oOvulicHHS [1]. Bukopucranus B
PEreHEpaLliifHUX TEXHOJOTTYHUX CXEMaxX MAarHiTHOTO TOJSl 3aCHOBAaHE Ha
Woro B3aeMojii 3 YacTKaMW, IO MAarOTh MAarHiTHI BJIAcTHUBOCTI. | 0JOBHA
nepeBara 3aCcTOCYBAHHS MAarHiTHOTO OYHMINEHHS MOJIAra€e y BIJMOBI BiJ
BUKOPHUCTAHHS TPOMI3AKUX CIOPYA UIA 3a0€3MEUECHHS YACTOTH TEXHIYHUX
PLauH.

Ananiz ocmannix oocnioxcens. B OCHOBI TPHHLIMITY MarHiTHOTO
BIICTIHHHMKA JICKUTh €(EKT B3a€MOJIl YaCTOK MAarHiTHUX MarepiajiiB i3
30BHIIIHIM MarHiTHUM nojieM. Cujia B3a€EMO/I1i OMUCYETHCA BUPA3OM [2]:

dH
F,=uy-xV-H— (1)
dl’
ne F, — MarHiTHa CWJja, sika Jii€ Ha 4acTky, H;
[lp — MArHITHAa MPOHKUKHICTh CEPEAOBUINA, [ H/M;
¥ — MarHiTHa COPUHHATIMBICTS YaCTKH, M*/KT;
V — 00'eM 4acTku, M>;
H — HaMpy>KEH1CTh MArHiTHOTO MO, A/M;
dH . . ) )
- LWIBUAKICTb 3MIHU HAMPYXKEHOCTI MArHITHOIO MOJIS, AV,
JIOoCTIDKEHHS 110 3aCTOCYBAHHIO MArHITHUX MOMIB JJI1 OUMIIEHHS
TEXHIYHHX PIAMH Bl (PEpOMArHiTHUX JAOMIMIOK OynM TOPOBEAEHI
[IpocipuinuMm B. 1., 3aripusikom M. B. Ta in. [1-3]. EkciepumeHTaIBHO
MIATBEP/UKEHO, 110 MNPH HAKIAJECHHI MAarHiTHOTO TMOJS  IIBUAKICTh
OCAKEHHS YACTOK 3POCTAE y EKIJIbKA Pa3iB
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JIns MarHiTHUX OYMCHHMKIB, INO BUIYCKAKOThCA B YKpaiHi 1 3a
KOPJOHOM XapaKTEPHE PI3HOMAHITTA KOHCTPYKTUBHUX BHKOHAHb 1
TUMOPO3MIPHUX MOAMpIKaii, M0 BUKIMKAHO NpPAarHEHHAM (axiBLiiB-
KOHCTPYKTOPIB BpPaxyBaTH PIZHOMAHITTS €KCIUTyaTalliiHUX YWHHHKIB:
OPOAYKTHBHICTb, PO3MIp TpPyOOMpPOBOMY, INIJIBHICTE 1 TEMIEpPaTypy
PLAKOTO Marepiaity, TUCK, MICIE MOHTaxXYy, pija JKepesa eHeprii (MocTiiiHi
Mar”HiTi abo mocCTiiHMIA cTpyMm). Sk Oyno paHille BCTAHOBIEHO
€(PEeKTUBHICTh MArHITHOIO OCA/KEHHSI 0arato B 4OMY 3aJICKUTh Bl TOTO,
HACKUIbKM OUIbIIE MarHiTHa cujia F,, 110 J1€ HA YaCTKY, MO BIJTHOUICHHIO
JI0 CHJI ONOPY F,, TAKUM YMHOM KOC(IIIEHT OUUIICHHS TEXHIYHUX P1JUH
B MarHiTHUX BIJICTIMHMKAX 3aJICKUATh BlJI HAPYKEHOCTI MArHITHOTO TOJIS,
HIBUAKOCTI Te4li poO0UOi piiuHM, ii B'SI3KOCTI, PO3TALIYHKY CHUJIOBHX MOJIIB
BITHOCHO HampsiMy MOTOKY P1AVHHM Ta 1H.

AHani3yrunl 1CHYIOUYl KOHCTPYKIIi MAarHiTHUX BIJACTIHHUKIB [4]
MO>KHA 3pOOMTH BUCHOBOK, 10 Y 0araTbOX 1CHYKOUHMX MPUCTPOSX TPATiEHT
MAar"iTHOrO TMOJISI 3aBKIW MAa€ MOCTIHHWI HampsM 1 JpiOHOAMCIEPCHI
YaCTHHKM, SIKI MOTPAIUISIOTh B Po00dYy 30HY, YTBOPIOKOTH MAarHiTHI
(nOKynH, sKI CTBOPIOKOTh UIYHT, THM CaMHUM, TEPEKPUBAIOUYM [IIO
Mar”iTHOro mojis B poOOYMX 30HAX, IO HE AA€ MOKJIMBICTH CTBOPHUTH
YMOBH JUIsl €PEKTUBHOTO BUIYYEHHS (DEPOMArHiTHUX AOMILIOK, THM CaMHM
HE 3a0€3MeuyloTh HEOOXIJHY SIKICTh OYMIIEHHSA. Tak, 3HAXOJIYHUCH Y
CKJ1a71l poOOYMX CEPEIOBUI, Y TOMY YMCJI 1 iX CHPOBUHHUX KOMIIOHEHTIB,
(depoMardiTHi JIOMIMIKM TOTPAIUIIIOTh HAa TEXHOJOTTYHO (DyHKIIHHI
NOBEPXHI  yCTaTKyBaHHA, IHTCHCU(]IKYIOTh 3HOC, MPHU3BOJATH IO
VIIKO/UKEHb, TTOJIOMOK, aBapifHUX 3yMUHOK 1 BUXOAY 3 JIaJy YCTaTKyBaHHS
[5, 6]. OTxe, mOCTOBIpHA 1 onepaTvBHA 1H(OpMALIA PO AKICTh OUULICHHS
Iy XKE BaKITUBA.

TakumM  4YMHOM  NHTAaHHA  OYMUICHHA  TEXHIYHUX  PIAVH
0e3mocepeIHbO TOB'SI3aH1 3 MOMIIMBICTIO HAJIHHOTO KOHTPOJIKO 32 PIBHEM
YUCTOTH. TakoK HEMOJIKOM BIJOMHX KOHCTPYKLINA € 3HAa4YHI KamiTajabHI 1
EKCIUTyaTalliiiHl BUTPAaTH 13-3a BEJIMKOi METAIOEMHOCTI 1 EHEPTrOEMHOCTI.

Dopmymosanns  yiieli  cmammi  (NOCMAHOBKA — 3A80AHHA).
®opmyeThCs  BUPILICHHS  NPOOJIEMH  YIOCKOHAJIEHHS  KOHCTPYKIIi
€JICKTPOMArHITHOTO  BIJICTIHHMKA LIIIXOM  3a0€3MEYEHHS  HAIIHHOTO
KOHTPOJIFO 32 PIBHEM OYMINEHHS TEXHIYHWUX PIAMH BiJI (PepOoMarHiTHUX
4acTOK B PoOOUlid Kamepi.

OcHosna uyacmuna. Y TPOMUCIOBUX MAarHiTHUX BIJICTIHHUKAX
(mepiogmyHoi a00 Oe3mepepBHOi A1i) BHUKOPUCTOBYIOTHCS MPHUCTPOI, A0
CKIaay SIKAX BXOJATh Takl OCHOBHI €JIEMEHTH: BXIOHWA marpyOok 1,
poboua kamepa 2, BUXiAHWIA NATpyOOK 7, MarHitonposia 3 310paHuii 3
[II-moxi6HMx miacTuH, sAKl 310paHl y CeKiii; B Ma3ax CeKIi
MarHiTOMpoOBOAY 3 BCTAHOBJICHA 1 3aKpiIUICHA €leKTpuyHa oOMoTKa 4
(puc. 1). TlocrapmeHe 3aBAaHHA  BUPIMIYETbCA THAM, IO Yy
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eIeKTPOMAarHiTHOMY  BIACTIMHWKY — nicng  BMXigHOro  natpyé6ka
BCTAHOB/IEHU MPUCTPIA 5 419 BU3HAYeHHSA rabapuTHUX PO3MIpiB i opm
(bepomMarHiTHMX Tin  Ta 3BOPOTHMIA MaTpybok 6. TakMM  YMHOM,
BUKOPUCTAHHA  MPUCTPOID  3amnpOMnOHOBAHOI  KOHCTPYKUIT  [03BONUTH
BUABUTM  (DEPOMarHiTHi  JOMIlIKM Ta 36iNbWUTA  CTYMiHb OYULLEHHS
TEXHIYHUX PIAVH.

Puc. 1 EnekTpomarHiTHWMA BIACTIMHWK: 1 - BXigHWIA NaTpyobok;
2 - pobouya Kamepa; 3 - MarHitonpoBig, 4 - enekTpuyHa O0OMOTKa;
5 - npuctpin gns BU3HAYeHHA rabapuTHUX PO3MIpiB; 6 - 3BOPOTHUNA
naTpybok; 7 - BMXIiAHWIA NaTpy6okK

3anponoHOBaHWn MPUCTPIA Mpautoe TakMM YMHOM: 3abpyfHeHa
pifuHa NOAAaETbCs Yepe3 BXigHWA naTpybok 1 y poboyy kamepy 2.
OcafkeHHA  (iokyn Ta  (DepoMarHiTHMX 4acToK [0  MO/IKOCIB
MarHiTonposogy 3 34INCHIOETLCS Y poboYidi Kamepi 4 npy MigKIYeHHI
eNIeKTPUYHOT OOMOTKM 4 [0 [MKepena MocTikHOro crpymy. OuuilieHa
pifuHa HagxoAuTb Yy BMXIAHWMIA natpybok 7. [Ana 6inbll TOYHOrO
BU3HAYEHHSA UM 3a/IMWINANCA B PIAVHI APIOHI YaCTMHKM 4Yepe3 BUXIGHWN
naTpyobokK 7 pignHa notpannse B NPUCTPIin 5 Ana BU3HAYEHHS rabapuTHMX
po3MipiB i hopM (hepomarHiTHMX Tin. B npuctpoi 5 pignHa npoxoauTb
CKaHyBaHHA Ha BU3HAYeHHA YaCTUHOK, AKI 3a/IMLINANCA MICAA 0CaXKEHHS.
AKWO NpUCTPIA 5 BMABMB HEBUSTYYEHI YaCTUHKMK, PiAvHA HagXOAWUTb A0
3BOPOTHOrO Natpy6ka i MPOXOoAUTb OUMLLEHHS LWe pa3 [7].

BucHoBkn, Ha nigctaBi aHanisy iCHYHUMX MPUCTPOIB MOXXHA
3p06UTUN BUCHOBOK, L0 3aCTOCYBaHHSA 3arponoHOBaHOro BiACTIMHMKA 3
eM1eKTPOMarHiTHOK CWUCTEMOK [03BO/MSE  ICTOTHO MOMIMNWAUTA AKICTb
OUMLLIEHHS TEXHIYHUX PIAMH Bif (hepOMarHiTHMX YacTOK, TaKOX CTBOPUTU
MOX/MBICTb BUKOPUCTaHHA 6e3nocepefHb0 B TEXHOMNOTIYHOMY UMK Npu
HeBEe/IMKMX BUTpaTax.

CyKYMHICTb OTPMMaHUX pe3yfbTaTiB € O4HUM 3 BUpILUEHUX
HayKOBWX 3aBfaHb Yy 3arajibHiii npobnemMi - NiABULLNTY AKICTb OYMLLEHHS
TEXHIYHUX PIANH Bif (DepoOMarHiTHMX 4acToK B pobodid Kamepi |
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PaLlOHATILHOTO BUKOPUCTAHHS CHEPTETUYHMX 1 MaTeplajbHUX PECYPCIB.
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YCOBEPIIEHCTBOBAHUE KOHCTPYKIINN
YJIEKTPOMATHUTHOI'O OTCTOMHHUKA JJISI OYUNCTKHN
TEXHUYECKUX KUJIKOCTEN OT MEXAHNYECKHNX
IPUMECEN

I'ynesckmii B. b., [Tocton FO. A., Anenko B. B.

Annomayua — padora MOCBSIIEHA BONPOCAM OYHCTKH
TeXHHYECKUX KHAKOCTEH 0T MeXaHH4ecKHX npumeceil. TexHu4eckuid
Mporpecc O4YHUCTKH TEXHHYECKHX JKHAKOCTEel 0T MeXaHH4YeCKHX
npuMeceii B pasHbLIX OTPACIX MPOMBILIJIEHHOCTH OIpeaesaercs
COBEPIICHCTBOBAHUEM H3BECTHBIX M CO3JAaHHEM HOBBIX TEXHOJIOI'Hid.
HeB3upass Ha yBeJIMYeHHE HAYYHBIX U TEXHHYECKHX BO3MOKHOCTEN,
npodJjieMa NPUMEHEHHS] MATHUTHBIX OTCTOHHUKOB /AJsI OYHCTKH
TeXHHYECKHUX IKHIAKOCTEel 0T MeXaHHM4YeCKHX IpuMeceil sBJIsIeTCs
AKTYAJIBLHOM, MOCKOJILKY MHOI'0 €€ 3aJaHHil JaJIeKH OT 3aBepLIeHU U,
0CO00€HHO, B YaCTH NMPOMBILIJIEHHOT0 0CBOEHHUS HAYYHBIX Pa3padoToK.
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IMPROVING THE DESIGN OF MAGNETIC THE
SEDIMENTATION TANKS FOR CLEANING OF TECHNICAL
LIQUIDS FROM MECHANICAL IMPURITIES

V. Hulevskyi, Y. Postol, V. Yatsenko
Summary

The technical progress of cleaning technical liquids from
mechanical impurities in various industries is determined by the
improvement of the known and the creation of new technologies.
Despite the increased scientific and technical capabilities, the problem
of using magnetic clarifiers for cleaning technical fluids from
mechanical impurities is relevant, since many of its tasks are far from
accomplishment and, especially, in terms of industrial development of
scientific developments.

The use of magnetic fields in regeneration technological
schemes is based on its interaction with impurities that have magnetic
properties. The main advantage of using magnetic cleaning is to avoid
the use of bulky structures to ensure the purity of technical fluids.
Depending on the purpose of the sedimentation tanks in the
technological scheme of the purification station, they are divided into
primary, installed at the beginning of the technological scheme before
biological or physico-chemical cleaning facilities, and secondary — at
the end of the scheme after biological treatment.

Mechanical impurities in industrial fluids are of a different
nature. In the presence of mechanical impurities that have magnetic
properties, the settling time can be reduced by several times and
thereby increase the cleaning efficiency. The use of a magnetic field in
regenerative technological schemes is based on its interaction with
parts that have magnetic properties. The main advantage of using
magnetic cleaning is the elimination of the use of bulky structures to
ensure the purity of technical fluids.

Based on the studies, the following conclusions were made:

1. There is no need to interrogate the most frequent parts of the
same frequency as before.

2. Sufficiency of clear results € one of the most important
problems for foreign problems is that of cleaning up the technical part
of the ferromagnet parts in the working chamber and the regional
energy resource.
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