[Mpami TAATY Bum. 19.T. 3
151

YK 661.185:662.756 DOI:

OBIPYHTYBAHHSI KOHCTPYKTUBHO-TEXHOJIOI'TYHUX
ITAPAMETPIB EJIEKTPO®JIOTANINHOI YCTAHOBKH
JJIA OYUIINEHHSA ITPECOBOI PULTMHOBOI OJIII

Hinyp B. B., k. T. H.,

Hinyp B. A., 1. T. H.,

Hazapenko I. I1., a. 1. H.

Taspiucvkuu 0eparcasHUll azpomexHoN02IUHUU VHigepcumem

im. /[. Momopnozo
Ten. (0619) 44-57-97

Anomauyia — HaBeaeHa @i3uuyHa Moaeab (UIOTALIITHOTO
OYHILeHHA pocJuHHMX oaiil. Ha migcrasi ¢izu4nol mogesii po3po0.ieHo
TEXHOJIOTIYHY CXeMY YCTAHOBKH JIfl €JIEKTPOQIOTALITHOTO OYNIIIeHHSI
puUMHOBOI  oJil. Po3p00/ieHO KOHCTPYKLiI0 Ta BHUIOTOBJICHO
JJa0OpaTOpHY YCTAHOBKY /JI OYMINEHHS PHUIUHOBOI oJii. 3a
JOMOMOI0I0 BHUIOTOBJIEHOI JIA0OPATOPHOI YCTAHOBKH TMPOBeA€HIi
eKCIIEPUMEHTAJIbHI  JIOCJHIIJKeHHsI, $IKI J03BOJIMJIM OOIPYHTYBaTH
TeXHOJIOTTYHI peKUMU i KOHCTPYKTHUBHI napamMerpu
eJIeKTPO(I0TaAliiHOI YCTAHOBKHM /JI OYMIIEHHS PHUIMHOBOI 0Jiii B
32JI€2KHOCTI BiJ i MOTYKHOCTI.

JocaigkeHHsi mpouecy OYMIIEHHS PUIMHOBOI OJIii J03BOJIMJIM
BH3HAYUTH 4YaC BHAAJECHHS BOJIOTH I riazparoBaHux ¢ocharuaiB ta
MEXaHIYHUX JOMIIIOK 3 PUIIMHOBOI 0JIii TA KOHCTPYKTHBHI NapamMeTpu
cucteMu  edekrpoxiB. Ilpm  mpoaykTuBHOCTI  J1aDOpPaTOPHOI
daorauniiiHoi ycranoBku 0,07 Ji/XB 3MeHIIeHHs1 BMicTy Boau 3 2% 10
0,2% — noB:KMHA eJIeKTPOAiB MOBUHHA CKJIaaaTu 1 M, ix giameTp 2 mm,
npH BigcTaHi Mixk ejexkrpoaamu 0,1 m Ta Hanpy3i Ha ejiekTpoaax S kB.

IHopiBHsIHHA TEOPeTHYHHUX Ta eKCIIepMMEHTAJIbLHUX
3aJIeKHOCTE Yyacy BHAAJCHHA BOJIOTH Ta riaparoBanux ¢gocdaruais i
MEXAHIYHUX AOMIIIOK 3 PUIMHOBOI OJIil BiJl HANIPYIW HA €JIEKTPOAAX
MiATBEPIKEHO aJIeKBaTHICTh TEOPETUYHOI MoaeJti
eKCIIePUMEHTAJIbHUM JaAHUM (MakcumMaJibHe Bi/lZKMMaHHS
TEOPEeTUYHHUX BEJMYMH BiJl €eKCIEPUMEHTAJIbLHUX He mepeBuinye 7%)
Ta JOUIIbHICTH BUKOPUCTAHHA 3aNMPONOHOBAHOI0 METOAY O4YHUIICHHS
NpecoBOi PUIMHOBOI 0Jiii Bix ¢ocharuaiB i MexaHiyHMX JOMIIIOK B
eJIEKTPUYHOMY 1oJIi (cTymiHb ounmeHHs 3a yac 1000 ¢ ckaagae 97%).

Knwuogi cnosa — pocharnau, MmexaHiuHi JoMilIku, rigparanis,
daoraniss, moreHmiaj, CcHJOBe eJeKTPUYHE I0Jie, PUIUHOBA OJIisl,
MOPHUCTA MepPeropoaKa.

© Tlinyp B. B., linyp B. A., Hasapenxo 1. II.
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Ilocmanosxka npobnemu. CydacHa OJIIEKUPOBA MPOMHUCIIOBICTh
VYKpainu 30pil€eHTOBaHa TIIBKU Ha MEpPEepoOKy COHSIIHMKA. B Toil yac sk
IPYHTOBO-KJIIMAaTUYHI yYMOBHM Halloi KpaiHW € Taki, 0 JI03BOJISIOThH
BUPOOJISITH Y MPOMHUCIIOBUX 00csrax 0arato 1HIIMX OJIMHUX KyJabTyp. Tak,
Hampukiag, ymoBu IliBnHA VYkpaiHu € JyKe CHPUSTIUBUMHU IS
BUPOOHUIITBA HACIHHA PHUIMHH 13 SKOI OTPUMYIOTH PHUIIMHOBY OJIiIO.
Cy4acHi TexHOJIOTIT mepepoOKu PUIIMHU, Yepe3 Majll 00CATH BUPOOHHUIITBA
Ha BIIMiHY BiJ IEpepOoOKU COHSIIHHMKA, CIIPSIMOBaHI Ha 0€3 eKCTpaKIiHHHMA
BI[DKUM OJIii 3a JOIMOMOTOI0 ITHEKOBHX TpeciB. Bimomo, mo mpu Takiid
TEXHOJOTI] OMisl OTPUMYETHCA TEMHOTO KOJbOPY, uepe3 3a0pynHEHHs
NpiOHOMMCIIEPCHUMH YAaCTUHKAMHM POCIMHHHUX JOMIIIOK 1 (hocdaTuaamu

(puc. 1) [1].

Puc. 1. Onisg putiuam 10 Ta MiCIs OYUIIICHHS

Taka omnist moTpedye 00OB’SI3KOBOTO OYHINEHHSI, 1[0 IOBUHHO OYyTH
nepeadayeHo sIKk OKpeMa TEXHOJOTIYHA OMepallisi B TEXHOJOTIi mepepoOKu
putiuau. EdexTuBHEe OYMIIEHHS I€ISKTPUYHHUX PIOUH 3a0pyIHEHHX
MIKPOHHUMH YaCTMHKAMHU POCIWHHUX JOMINIOK 1 ¢ochaTuaiB € Iyxe
BAKJIMBOIO SIK TOCIIOJAPCHKOIO TaK 1 HAYKOBOIO MpooiemMoro [2].

Ha TtenepimHiii yac BiiloMo 0araTo CrnocoOiB OYMIIEHHS POOOUYNX
pIIUH, POCAMHHUX ONil, BoAM Ta mpomucioBux cTokiB [5]. Cepen HuX
HAWOUJIBII BIJOMUMH €:

— OUHUILEHHS PIAUHU 32 TOMOMOro (UIbTpallli yepe3 pi3Hi MOPUCTI
neperopoaku [7];

— OYHIICHHS PIIMHHU 3a JOIMOMOTOK0 CHJIOBHX TOJIiB [4, 5];

— OYMINCHHS PIAUHU 32 TOITOMOTor0 (toTartii [8].

BuB4yeHHST MOXIMBOCTEH KOXXHOTO 13 CIOCOOIB  JO3BOJISIE
KOHCTaTyBaTH, IO CTOCOBHO B’A3KOi JICNICKTPUYHOI PITUHU, SIKOIO €
PUIIMHOBA OJIisl, HAWOUIBIT TPUHHATHUM € croci6 ¢rorarii, 30Kpema,
enextpodmoTarii [3].
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CyTh 1poro crnocoQy moJiirae y BUKOPUCTAHHI JUIsl BUHOCY Ha
MOBEPXHIO PIAMHU MIKPOHHHUX JIOMIIIOK IIOMEPEIHbO T1PaTOBAHUX
dbocdharuaiB OynpOAIIOK MMapy, CTBOPCHUX MPU KUITIHHI BOJU T00aBJICHOI B
omrto. Ilel mnpouec i1HTEHCU]PIKYETHCS EINEKTPUYHUM TOJIEM BHCOKOI
HaIpPY>KEHOCTI, 110 JO03BOJIUTh, HAa HaUly JIyMKY, OTPUMAaTH JOCTATHIO
KUTBKICTBh OYyIIBOANIOK J71st TIpotiecy ¢uioTartii.

Mema Oocniddcenv monarae B po3poOil KOHCTPYKII yCTaHOBKHU
JUIS  OYMILEHHS TPEcoBOi PHUIMHOBOI oOJii Ta OOIpyHTYBaHHI i
TEXHOJOTTYHUX PEKHUMIB 1 KOHCTPYKTHBHHUX ITapaMeTpiB.

Ocnogna wacmuna. Jlng BUpINIEHHA TPOOJIEMH OYHUIICHHS
POCITUHHHUX OJII OCTaHHIM YacOM WIyTh MOIIYKH HOBUX CMOCOOIB Ta ix
koMOiHarii. Cepes; Takux KOMOIHOBaHUX CIOCOOIB MOKe OyTH TOH, IO
Hamu 3anporoHoBaHo (Ilatent VYkpainm Nel27279) [3], cyTh siKoro
po3KpuTa 3a gomnomoror puc. 2. Ha puc. 2, a HaBeAeHO EKCHO3MIIIIO
MIPECOBOi PUIIMHOBOI OJIii, Ha puc. 2, 0 — EKCIO3HUIIisl MPOIIeCy Tiaparaiii
npu aojxaBanHi Boau 1,5-2%. Ha puc. 2, B — BiIoOpakeHO IMOYATOK
nienekTpodopesy Kpameinb BOAM NOOIM3y €IeKTPOAIB, a Ha puc. 2, T Ta
puc. 2, I TOYATOK Ta 3aKIHYEHHS TMPOIECY eNeKTPodIOTAIIHHOTO
OYMIIIEHHS OJIi].
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Puc. 2. Cxema mpoliecy OYHMILEHHS PULIMHOBOI OJli CIOcoOOM
enexTpodoTalli: a — BiKaTa pUIMHOBA OJIisl; O — Mpoliec Tiapararlii; B —
npoiiec aienekTpodopesy; T — mpoiiec eaekTpodioTallii; g — 3aBepIICHHS
nporiecy enekrpoduiorarii

[Ticns BimKUMY PUIIMHOBA OJIisl BMIIIyE Oarato pi3HUX JOMIIIOK, B
tomy uncii Gocharuam, O1IKM Ta 1HII MEXaHIYHI TOMIMIKH, SIK1 pOOIISATH i
HENPO30POIO.

CranmapTi BUMararoTh, o0 koxip OyB mpo3zopum [2].

Jlnst BumydyeHHs OinkiB, ¢ocdaTUAIB Ta MEXaHIYHUX JOMIIIOK, IO
CTBOPIOIOTh TEMHHUI KOJIp MPOBOAATH iX T1ApaTaIiio JOJaBaHHAM IO OJii
1,5-2% Bomu. B pesynbTaTi B3aemomii pocdarumiB 3 BOAOK BUHUKAIOTH
arperaT rigparoBaHux QocdarumiB, SKI HE MalTh 3B’S3KYy 3
JTUCTIEPCIMHUM CEPEIOBUIIEM 1 TOMY iX MOXHA BHJIYYUTH 3 OJii,
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BUKOPUCTOBYIOUM CHJIOBY [0 €JIEKTPUYHOTO IMOJs Ha TMOJIAPU30BaHi
YACTHUHKH Ta (IIOTAIlII0 JIOMIIIOK Mapora3oBUMHU OyJIbOAIIKaMH.

[Ticns rigpatarii 3ajJWIIKA BOAM, SKI HE TNPUUHSIM y4acTh Y
rigparariii, y BUJISIAL ApiIOHUX Kpareiab po3MipoM A0 50 MKM 3aIuIIaoThCs
B CYyCIIeH31i 1 HajarwTh il MyTHOro Oijgoro koiwopy. Lli kparai Takox
1JTSITaI0Th BUTYYEHHIO.

VY 3B’A3Ky 3 TUM, L0 PUIIMHOBA OJIisi Ma€ BUCOKY B’SI3KICTh, MPOIIEC
OYHIIEHHS JOLUILHO BECTH TIPH ITIBHUINCHIN TeMIIepaTypi.

Bogo-omniiiHa eMylbCisi CTBOPIOETHCS B pPe3yJbTaTi MEXaHIYHOTO
nepeMilryBaHHs Mimankow npu temmeparypi 50-70°C. [{ns nmpoBeneHHs
Opolecy OYMINEHHS Ol Bl rigpatoBaHux ¢QocdariB 1 OIKiB B
CJIEKTPUYHOMY TIOJII TEeMIepaTypy CycHeH3ii MoTpiOHO JoBecTH A0 85-
95°C.

EnekTpuyHe moJ€  CTBOPIOETHCS  CUCTEMOIO  MapajesibHUuX
HWTIHAPUYHUX €JIeKTpoIiB. Take 1mosje Mae BeJIMKY HEOIHOPIIHICTh 1 TOMY
BUHUKAIOTh 3HA4YHI €JIEKTPUYHI CHJIM, SKI JIIOTh Ha TOJSIPU30BaHI
yacTUHKU (pocdatuaiB 1 kparwi 3anuikoBoi Boau. Lli cunm HampaBiieHi B
01K HaMOUIBIIOTO 3HAYEHHS BEJIMUMHU HAIMPYKEHOCTI MOJIs (10 TPAIIeEHTyY
HANpY>KEHOCTI), TOOTO 0 TOBEPXHI eJIeKTpoiB. BenmuunHa cumm, 1mo aie
Ha TIONSPHU30BaHY YACTMHKY B HEOJHOPIIHOMY EJEKTPHUUYHOMY TOJI
3aJIEKUTh BIJ JIIEJIEKTPUYHOI MPOHUKHOCTI PEYOBMHU YACTUHKU. B
NepuioMy HaOMMKEHHI MOXHA MNPUHHATA BEJIMYHMHY J1€JIEKTPUYHOL
MPOHUKHOCTI TiJpaToBaHUX (QocdaTuaiB Ta OUIKIB TAKOIO, IO JOPIBHIOE
miexexTpuuniii mpormkHocTi Bomm (72-10™ ®/m). IlBHakicTs pyxy
YACTUHOK JO EJIEKTPOJIB 3yMOBJIEHA BEJIMYMHOIO E€JIEKTPUYHOI CHJIM Ta
CIWJIM OIOpy B’A3KOro cepenoBuiia. Ilpu JOCATHEHHI eNEKTPOAY
rigparoBani ¢ochatuay 1 Kpari BOAM MOMAJAI0Th B MOJE 3 HAWOIBIIO0
HAIMPY>KEHICTIO Ta TPaJi€HTOM HANpYXEHOCTI. Sk ToKaszanu momnepeaHi
eKCIIEpUMEHTAJIbH1 JIOCIHIJKEHHS, Ha TOBEPXHI EJEKTPOJy Kparun BOIU
HAKOMUYYIOThCS Ta TIOYMHAETHCS iX BHUIIAPOBYBAHHS 3 YTBOPEHHAM
JIpiOHUX Mapora3oBUX OynbOAMIOK, PO3MIP SIKUX 3YMOBJIECHUN BEIUYHOIO
nilaMeTpy enektpony. Taki JpiOHI OynbOallkv 34aTHI BUHOCUTH Ha
MOBEPXHIO OJIii TijipaToBaHi pochaTuam, AK1 3HaXOAAThCS B MIapi OJii Haj
€JIEKTPOJHOI0 CHUCTEMOI0, TOOTO 3IMCHIOBATH Tpouec (I0TaliifHOro
OUYMIIIEHHS OJIi].

UYac ouuteHHs Bij rigpaToBaHux ¢gocdatuiiB, OUIKIB, MEXaHIYHUX
JOMIIIOK 1 3aJMIIKIB BOAM 3aJ€KHUTh Bl 00’€My pPIAMHM B Kamepl,
KOHCTPYKTHUBHUX MapaMeTPiB €IEKTPOTHOI CUCTEMU Ta BEIMYWHUA HATIPYTH
Ha e€JIeKTpoAax. BenwuwHy Hanmpyrd JOIUIBHO MIATPUMYBaTH Ha
MaKCUMaJbHOMY PiBHi, ajle MEHIIIOMY HIX Hampyra mpoOOr0 piIMHUA MiXK
eJIEKTPOIaMHU.

Jlnia 3a0e3neueHHsl MpoLecy OYMILEHHS PUIIMHOBOI OJIii METOJIOM
esnekTpodoTarlii HamMmu po3poOIEHO Ta BUTOTOBIICHO JIA00PATOPHUI 3pa30K
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YCTaHOBKHU, TEXHOJIOT1YHA CXeMa SKO1 HaBeJeHa Ha puc. 3, a Ha puc. 4, a
HABEJICHO  €NeKTPO(UIOTALIMHUM  KOMILJIEKC, 10  CKJIaJaeTbes 13
BHCOKOBOJIbTHOTO JIPKEpeia >KUBIIEHHS EJEKTPOJHOI CUCTEMH, JKepena
JKUBJICHHSI €JIEKTPOJIBUTYHA NPHUBOAY MIIIAIKKA Ta JpKepesia >KUBJICHHS
esiekTpoHarpiBaviB. Ha puc. 4 0 HaBeJeHO 3arajbHUI BUTIIAl HATYpPHOTO
3pazka eneKTpodIIOTaIlIiHOT Ja0OpaTOPHOI YCTAaHOBKH, B OCHOBY SIKO1
MOKJIaJIeHa 3a/1aya OYMILEHHS OJii IIJISXOM MPUTOTYBaHHS €MYJIbCii, Ky
MPOITYCKAIOTh Yepe3 CUCTEMY E€JIEKTPO/IIB, MO0 MOCHIUTH Ta MPUCKOPHUTH
npoirec uroTarii.
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Puc. 3. Texnonoriuna cxema eiekTpoQIOTaIliiftHOl JTa0opaTOPHOT
YCTaHOBKHU: 1 — €MHICTb JIJIsl MIITPIBY Ta MEPEMIITYBaHHS OJI1i; 2 — EMHICTh
npouiecy (uoTarii; 3 — eNeKTPOABUTYH 3MilllyBaua; 4 — BUITYCKHUM KpaH
(kmamaH); 5 — HarpiBaJbHUN e€lIeMEeHT, 6 — cucTeMa eJIeKTPO/IiB;
7 — cxkpebok st 300py miHU; 8§ — OTBIP JIsi BUBOY MiHU; 9 — HarpiBaJIbHUM
eneMeHT (prroTariifHOi EMHOCTI

Puc. 4. Enextpoduoraiiitnuii koMIuiekc (a) Ta eiaekrpodioTariiifna
ycTaHoBKa (0) 11l OUUTIICHHS! PUIIMHOBOT OJTi1
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VYcraHoBKa mMpalloe TakKUM YHWHOM: CBDKOBIIKATa HEOYHIIICHA
PHUILIMHOBA OJTisl TOJAETHCS 10 EMHOCTI 1 /IS MIAIrpiBY Ta 3MINTyBaHHS OJIii,
Kyau npopaetbes 1,5...2% Boau. g piauHa perenbHO MepeMIllyeTbes
3MilryBaueM 3, Ta migirpiBaerbcst o Temneparypu Oiusbko 100°C 3a
JIOTIOMOTOI0 HarpiBajibHUX ejeMeHTiB 5. Ilimirpita Ta mnepemimiaHa
eMyJIbCisl uepe3 BUIYCKHUHN KpaH 4 HaaXoAuTh y (UIOTAIliiHY €MHICTH 2.
Jng  miaTpuMKM - 3aJaHOi  TemMmepatypd B (UIOTAIiiHIM  €MHOCTI
BCTAHOBJICHO HarpiBaiibHui mpuctpit 9. Ilpomec enexTpodiorarii
BiTOYBa€ThCS 3a JOMOMOTOI0 BCTAHOBJIEHOI CHCTEMH ENEKTPOIiB 6 Yy
BUTJISIII TIApaJieIbHO BCTAHOBJICHUX MUJIIHAPIB. Ha enextponu 6 momaeTbes
3MiHHA BHCOKa Hampyra Bix 3...5 kB 3i ctpymom — 10 MA, 1110 CTBOpIOE B
MDKEJIEKTPOJIHOMY MPOCTOP1 EJIEKTPUYHE TI0JIe€ BEIUKOI HAIpPYKEHOCTI.
[Ipu 1bOMy Ha eJeKTPOJaX BUHUKAIOTh MAapOra3oBi OyJIbOAIIKH, sIKI pa3oM
13 JOMIIIKaMH IiIIMMAIOThCS Ha TOBEPXHIO PIIUHHM. 3 MOBEPXHI PiaUHU
JIOMIIIKK BHUJIAJISIOTHCST CKpEOKOM 7 i 300py MiHU 4epe3 OTBIp 8 s
BUBOJY IiHHU. Buxij ouniieHoi omii 31HCHIOEThCS Yepe3 BUITYCKHUN KpaH
(Ha cxeMi He mokazaHo). KoHTponb Temmeparypu B €MHOCTSIX 1, 2
BiJIOYBA€ETHCSI 3a JOMOMOTOI0 BCTAaHOBJICHMX JaT4YMKIB TeMIiiepaTypu (Ha
cxemi He moka3aHo). Yepes koxHi 200 ¢ BigOupaiuch mpodu ajisd aHami3zy
BMICTY BOAM rigparoBaHux (ochaTuiB Ta MEXaHIYHUX JOMIIIOK. BmicT
BOJAM BH3HAYABCS BaroBUM METOJOM IIICIS BHITAPOBYBAaHHS, a BMICT
rigparoBanux (ochaTuaiB Ta MEXaHIYHUX JTIOMIIIOK — [EHTPUPYTyBaHHSIM.
JIns aHani3y OpoLecy OYMILEHHS PULIMHOBOI OJii B €JIEKTPUYHOMY IMOJI
Oyn0 moOyaoBaHO TrpadivyHi 3aJIeKHOCTI BMICTY BOAM B OJii BiA yacy, 3a

dbopmymoro [1]:

N = N, exp (— n'v"/d'l t), (1)

ne No— moyaTKOBUH BMICT BOAM B CyMIIIIi, B.O.;

V — IBUJIKICTh 3BAKCHHS Kparielib BOJIH, M/C;

d — niameTp enexTponry, M;

| — moB>kMHA eNeKTpOIy, M;
npu Hampyrax Ha enekrpopax: 3kB, 3,5 kB, 4kB, 4,5 kB, 5 kB, mo 3a
pe3yJibTaTaMu TEOPETUYHUX JOCHIKeHb [1] BIAMOBIIAIOTH MIBUIAKOCTIM
OCa/KCHHSI Kparesb Boau Ha enektpoau: 0,3 mm/c , 0,38 mm/c, 0,5 mm/c,
0,63 mm/c, 0,8 mm/c. I'padiku mobyzoBani mist 06’emy pimuan 107 M°,
pajiyca eJeKTpPOJiB 107 M, JIOBXKMHHM €JIGKTPOJIiB 1 M, Ta MOYaTKOBOIO
BMICTY BoJH 2%.

Ha puc. 5 ta puc. 6 mpeacraBieHO OTpUMaHI €KCIIEPUMEHTAbHI

3aJIeKHOCTI, @ HA pUC. 7 TOKa3aHO JWHAMIKY 3MIHU TPO30pOCTi OJii B
3aJICKHOCTI BiJ] 4acy BUTPUMKHU ii B eNeKTpodIoTaliifHiil Kamepi.
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Puc. 5. ExcriepumeHnTanbH1 3aj€KHOCTI BMICTY BOJIM BiJ 4acy MHpH
PI3HHUX HaIpyrax Ha eJeKTpoaax
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Puc. 6. ExcnepumeHTanbHi 3ajexHOCTI BMICTYy (docdaTtuaiB Ta
MEXaHIYHUX JOMIIIOK BiJ 4acy MpHU Pi3HUX HAIpyrax Ha eJIeKTpoIax

CtyniHb OYMINEHHS PUIIMHOBOI OJIi1 Bif rigpaToBaHux (ocdatuis
Ta MEXaHIYHUX JOMIIIOK PO3paxoBaHoO 3a (POpPMYIIOLO:



pami THATY Bum. 19.T. 3

158
Coy, = 17110 2)
1
ne X; — MacoBUH BMICT YacTUHOK TrigpaTtoBaHux ¢ocdaruais Ta
MEXaHIYHHUX JOMIIIOK B CYCIICH31i 10 ounIeHHs, %o;
X, — MacoBui BMICT YaCTUHOK TiapaToBaHux (ocdaruais Ta

MEXaHIYHUX JOMIIIOK B CYCIIEH311 micisl OYuIIeHHs, Y.

Po3paxyHOok TmoOKa3aB, IO 3ampoNOHOBaHHUI crocid 3abe3neuye
CTYIIHb OYHMIICHHS PHUIMHOBOI Oii BiA TiApaToBaHux ¢ocdarumaiz Ta
MexaHIyHuX Jomimok 3a yac 1000 ¢ mpu Hampy3i Ha enekTpogax 5 kB Ha
piBHI 97%.

Puc. 7. IIpo30picTh OYMIIEHOT PUIIMHOBOI OJIii B 3aJ€KHOCTI Bij
yacy BUTPUMKH | — BipKarta oiiig; 2 — rigparoBaHa BijpkaTa oiis; 3, 4, 5 —
OJIisl TICJS BUTPUMKH B eneKkTpodJioTamiiHiii kamepi BiamosigHo 300 c,
600 c Ta 1000 c

[TopiBHSHHS TEOpPETHMYHUX HaBeAeHMX y pobori [1] Ta
CKCTIICPUMEHTAIbHUX ~3aJIe)KHOCTeH HaBeAeHMX Ha puc. 9 Ta 10
MIATBEP/KYIOTh  aICKBAaTHICTh MaTEMaTUYHOI MOJIET TIAPOAMHAMIKH
dbochatuaiB Ta MEXaHIYHUX JTIOMIIIOK MiJT JI€I0 €JIEKTPUUHOIO OIS Y MIXK
€JIEKTPOJHOMY MPOCTOPI.
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Puc. 9. Teopetnuna Ta exkcrepuMEHTalbHAa 3aJEKHOCTI BMICTY
BOJIM BiJ] HANpyTH Ha enekTpoaax 3a yac 1000 ¢
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Puc. 10. Teopernuna Ta €KCIIEPUMEHTAIILHA 3aJIEKHOCTI
BMICTY (hocaTu/liB Ta MEXaHIYHUX JIOMILIOK BiJl HAIIPYTHU HA €JIEKTPOAAX
3agac 1000 ¢

Bucnosxu.
1. JlocmipkeHHsT MPOLECY OYMUILECHHS PUIIMHOBOI Ol JI03BOJIMIIN
BU3HAYWTH 4Yac BHUAAJEHHA BOJOTU 1 rigpatoBanux Qocdarumiz Ta
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MEXaHIYHMX JOMIIIOK 3 PHUIIMHOBOI Ol Ta KOHCTPYKTHBHI IapaMeTpu
cUcTeMHu enekTpoAiB. Hampuknan, ayng 3a0e3nedeHHs MPOAYKTHUBHOCTI
yctanoBku 0,07 51/xB 3MeHIIeHHsT BMIcTY Bojau 3 2% no 0,2% noBKuHA
CJICKTPOAIB MOBUHHA CKJIacTH 1 M, iX miameTp 2 MM, MpHU BIJACTaHI MK
esiekTpogamu 1 cM Ta Hampy3i Ha enekTpoaax SkB.

2. IlopiBHAHHSA TEOPETUYHUX Ta EKCIIEPUMEHTAIBHUX 3aJICKHOCTEH
yacy BHJAJCHHS BOJIOTM Ta TigparoBaHuX ¢GocaTuiiB 1 MeXaHIYHUX
JIOMIIIOK 3 PHUIMHOBOI OJil BiJ Hampyrd Ha €JEeKTPOAAx MiITBEPAUIIO
aJICKBaTHICTh ~ TEOPETUYHOI  MOJCNI  EKCIIEPUMCHTAILHUM  JTaHUM
(MakcuMabHe BiJIXWJICHHSI TEOPETUYHUX BEITNINH BiJT
EKCIIEPUMEHTAILHUX HE mepeBuinye 7 %) Ta AONUIBHICTb BHKOPHUCTAHHS
3alPOMOHOBAHOTO METOJIy OYHMIIEHHS MPECcOBOI PHUIIMHOBOI OJii Bij
dbochaTtuaiB 1 MEXaHIYHMX JOMINIOK B EJIEKTPUYHOMY TOJ1 (CTYIIHb
ountieHHs 3a yac 1000 c ckinamae 97%).

Jlitepatypa:

1. MopentoBaHHs MPOIECY OYMILNEHHS MPECOBOi KAaCTOPOBOI Ol
meroaoM ¢uotamii / B. B. Jioyp, B. A. Hdioyp, I Il Ha3zapenko,
O. Il. Hazaposa, O. B. [lioenxo Il Machinery & Energetics. Journal of
Rural Production Research. 2018. Vol. 9, Ne 3. C. 91-96.

2. TOCT 6757-96. Macno kacTOpoBOE€ TEXHUYECKOE. TEeXHUICCKUE
ycnoBus. [[lara BBenenus 1997-01-01]. Munck: Crannmaptuadopm, 2011.
6 c.

3. Cnoci6 ouyunnieHHs: pocauHHOIL omii: mat. 127279 Ykpaina: MITK
B30B9/02. Ne u201801594; 3assn. 05.02.2018; omy0n. 25.07.2018,
Bros. Ne 8.

4. 3asBka Ha mateHT A 201811921 EnexrpodioTariiiina ycTaHOBKa
JUTsL OUUIeHHsT pociuHHol omii / B. B. /[lioyp, B. M. Kwopues, B. A. /lioyp,
L I1. Hazapenxko, O. B. Jlioenxo.

5. Mecenawun A. Y. Dnektpuueckas cemnapaiys B CHIOBUX MOJISX.
Mockga: Henpa, 1978. 175 c.

6. Maes B. B., Cmupnos I. A., Eppemosa I. A. Tennenuun
pPa3BUTHS CHCTEM OYHCTKH MOTOPHO-TPAHCMHUCCHOHHBIX Macel |
THAPABINYCCKUX  THUIKOCTEH  COBPEMEHHBIX  TPAKTOPOB:  0030pHas
unpopmarus. Mocksa: HHUUTOU Tpakropoccensmari, 1986. 58 c.

7. Huxumun I. A. TlpoOaeMbl YUCTOTBI THUIAKOCTEH TOIUIMBHBIX
MaceJIbHBIX U TuapaBiIndeckux cucreM. Kues, 1978. 18 c.

8. bepun U. U., bonoca M. K. Dnextpocenapamus ¢ocdaTumaon
MOJICOJTHEYHOTO Maciia // DnekTpoHHass oOpaboTka marepuanoB. 1994,
Ne 6. C. 60-63.

9. Jlanoay JI. JI., Jlugpwuy E. M. Teopernueckas ¢uszmka: y4eo.
noco6ue: B 10 T. Mocksa: Hayka, 1988. T. 6: 'mnponunamuka. 736 c.

10. Hazapenxo 1. II. TeoperwuHi JOCIIPKEHHS B3aeMOIl



[Mpami TAATY Bum. 19.T. 3
161
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OBOCHOBAHUE KOHCTPYKTUBHO-TEXHOJIOI'MYECKHUX
IMAPAMETPOB EJIEKTPO®JIOTAIIMOHHOM YCTAHOBKH
JJIA OUYUCTKHU MTPECCOBOTI'O KACTOPOBOI'O MACJIA

Hunyp B. B., Iunyp B. O., Hazapenxo U. I1.

Anomayusa — npuBeaeHa (pusnveckas Moaeab (PIOTANMOHHOM
OYMCTKHM PACTUTEJbHBIX Macel. Ha ocHoBaHum ¢Qu3nyeckod Mojaeu
pa3paboTrana TEXHOJIOrHYeCKast cxema YCTAaHOBKH ISt
eJIEKTPO(IOTAIHOHHON OYHUCTKH KacTopoBoro macja. Pa3paborana
KOHCTPYKIUS ¥ M3rOTOBJICHA JIA00PATOPHAs YCTAHOBKA JJISl OYUCTKHU
KacTopoBoro macjaa. C mnomMombK M3rOTOBJICHHON J1a00paTOPHOM
YCTAHOBKH MPOBEACHbI IKCIIEPUMEHTAIbHbIE HCCIECI0BAHUNA, KOTOPbIE
03B OJIMJIH 000CHOBATH TEeXHOJIOTHYEeCKHe PeKUMBbI "
KOHCTPYKTHBHbIE NIAPAMETPbI eJIeKTPO(IOTAIIMOHHOM YCTAHOBKH JIJIA
OYHMCTKH KACTOPOBOI0 MacJ/ia B 3aBUCUMOCTH OT €¢ MOILIIHOCTH.

HccienoBanue mpomecca OYHUCTKH KACTOPOBOIO0  MacJa
NMO3BOJIWJIM ONpedeJUTh yAajJeHHue BJIATM W THAPATHPOBAHHBIX
pocharnoB M MexaHMUYECKMX NpUMecedl € KaCTOPOBOI0 MacJja H
KOHCTPYKTHBHBbIE  IapaMerpbl  cuUcTeMbl  3JeKkrpoaoB. Ilpu
NMPOU3BOAUTEILHOCTH JIA00PATOPHOH  (PJIOTALIMOHHOM YCTAHOBKH
0,07 a/MUH yMeHbIIeHUsI cofepkaHust BoaAbl ¢ 2% a0 0,2% — nuuHa
3JIEKTPOAOB JOJKHA COCTaBJIATHL 1 M, WX auamerp 2 MM, HpH
paccTossHMH Mexay daekTpoaamu (0,1 M U HANPSIZKEHUH HA JIEKTPOAAX
5 kB.

CpaBHeHue TeOpeTHYEeCKUX " IKCIMEPUMEHTAJIbHBIX
3aBHCHMOCTEl BpPeMEHHM YAAJEeHUS BJATM H THIPATHPOBAHHBIX
dpochaTnaoB U MexaHHMUYECKHX NPUMeceH W3 KAaCTOPOBOI0 MacJja OT
HANPS’KEHUsT  HA  JJIEKTPOAAX  MOATBEPkIAEeHA  AIeKBATHOCTh
TeoOpeTHYeCKOoi MOJ1eJIH IKCNEPUMEHTAIbHBIM JaHHBIM
(MakcuMaJIbHBIN OTKUM TEOPETUYECKUX BEJIMYUH oT
IKCIHEPUMEHTAJIbHBIX He mnpeBbllaer 7%) W 1edecO00PA3HOCTH
HCIOJIb30BAHUSA NPEIJI0KEeHHOI0 METO0Aa OYHUCTKHM MPeccoBOro
KacTopoBoro macija or ¢ocharuaoB U MEeXaHHYECKHX NpuMecell B
3JIEKTPUYECKOM moJjie (cTeneHb ounucTku 3a Bpemsi 1000 ¢ cocraBisier
97%).
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SUBSTANTIATION OF STRUCTURAL-TECHNOLOGICAL
PARAMETERS OF ELECTROFLOTATION INSTALLATION
FOR CLEANING PRESS CASTOR OIL

V. Didur, V. Didur, I. Nazarenko
Summary

The physical model of flotation purification of vegetable oils is
given. Based on the physical model, a technological scheme of the
installation for electroflotation purification of castor oil was developed.
Designed and manufactured laboratory installation for cleaning castor
oil. Using the manufactured laboratory unit, experimental studies were
carried out, which made it possible to substantiate the technological
conditions and design parameters of the electroflotation unit for
cleaning castor oil, depending on its power.

A study of the castor oil refining process allowed us to
determine the removal of moisture and hydrated phosphatides and
solids from castor oil and the design parameters of the electrode
system. With a laboratory flotation unit productivity of 0.07 I/min, a
decrease in water content from 2% to 0.2% - the length of the
electrodes should be 1 m, their diameter 2 mm, with a distance
between the electrodes of 0.1 m and the voltage at the electrodes of
5KkV.

Comparison of the theoretical and experimental dependences of
the time of removal of moisture and hydrated phosphatides and
mechanical impurities from castor oil on the voltage at the electrodes
confirms the adequacy of the theoretical model to experimental data
(the maximum extraction of theoretical values from experimental does
not exceed 7%) and the feasibility of using the proposed method for
cleaning pressor castor oil from phosphatides and mechanical
impurities in an electric field (the degree of purification during 1000 s
1S 97%).



