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EKOJIOTO-EKOHOMIYHUM E®EKT PETEHEPAIII BIIITPAIIbOBAHUX
OJIUB METO/IOM iX BIICTOIOBAHHSI.

Pozenanymo exonozo-exonomiuny npodiemy i0 3acmocy8amist HeKOHOUYIHUX
HagmonpoOoykmie ma 6Us6AEHO, WO 8IOCMOIOBAHHS ONUE BI0 YACMUHOK 3a0p Y-
OHeHHst — nepuia i 0006 ’513K08a onepayis npoyecy pecenepayii. AHARiMu4HO
00CHIONCEHA OUHAMIKA HYACMUHOK 3a0PYOHEHHsT npU GIOCMOIO8AHHI MaA MACI
memnepamypHozo pexcumy. Busnaueno saxomomipuicme npayezoamnocmi
2pasimayiinux O4UCHUKIG. 3anpONoHOBAHI cxemu NIOKIIOYeHHS 2pasimayiliHo-
20 OHUCHUKA 8 MEXHOL02IUHI NIHIT pecenepayii 6i0npaybo8aHux ous.

Knrouosi cnosa:, exobesnexa, ekoHoMIUHUL epexm, 6ionpaybo8ami oausu, peeHe-
payis, 6i0CMOo8anHsl, SPASIMAYIUHUL OYUCHUK.

Beryn. Ekonoro-ekoHOMIYHUE 30MTOK Bijl 3aCTOCYBaHHS HEKOHAMULIHHUX Had-
TOIPOAYKTIB HE MiJIA€ThCI TOUHOMY OOJIKY, OJTHAK 332 CAMUMU MPUOITU3HIUMH TijIpa-
XYHKaMH — 11¢ COTHI MUTBHOHIB TPUBEHb. 30MTOK, MOB’I3aHUH 3 JIOBIOBIYHICTIO 1 Ha-
nitiHicTio arperatiB cucreM [IC, TexHOJOrIYHOro 00IaJHaHHSA 00’ €KTIB aBiamajinBo-
3a0e3medeHHs B3arajii He HiJMa€ThCsl OI[IHIOBAHHIO, TaK SK HAIpPSIMY ITOB’S3aHHUH i3
Oe3rexoro moiboTiB [1].

Exonomis mHadTonmpoaykTiB HaOyla aKTyaJdbHOCTI y 3B’S3KY i3 30UIBIICHHSIM iX
3aCTOCYBaHHS, a TAKOX EKOJIOTTYHUMH TpoOieMaMu, TTOB’I3aHUMH 13 3a0pyTHEHHSIM
HaBKOJIUIITHROTO CEPEIOBUINA. 3a CBIMUCHHSIM OaraThOX 3aKOPJIOHHHUX JOCIITHUKIB
CKHJIAaHHS BiNPaIlbOBaHUX HA(TOMPOAYKTIB Y BOJOWMH 1 IPYHT MEPEBUIYIOTH CKH-
JAHHSA 1 BTpaTH HAQTOIPOIYKTIB MPH iX BUIOOYBaHHI, TPAaHCIIOPTYBAHHI 1 TepepoOITi.

[ToTpamisaas HAQTOMPOMYKTIB Y BOJONMH, YTBOPEHHS HA iX MOBEPXHI CTIHKHAX
MTOBITPSHENPOHUKHIUX TUTIBOK HETATUBHO BIIMBAE HA HABKOJUIITHE CEPEIOBHIIIE.

BinmpanpoBaHi OMBHU € YHIKaIBHOI CHPOBHMHOIO IUIS iX pereHeparii (BiIHOB-
TeHHst aKocTi). [3 HuX MokHa orpuMmyBaTé OUTII K 80% SKICHWX ONWB, a i3 HapTH
muire 10-15 [2].

MeTta po060TH — TIBUIICHHS ¢EKTUBHOCTI pereHepariii BiAMpanbOBaHUX OJIUB
METOJIOM iX BiIICTOIOBAHHS, IS ITOJIIIIIEHHS eKOJIOT0-eKOHOMIYHOTO CTaHy

Pe3ynbraTu pociaigkens. BiacToroBaHHS OMB YaCTHHOK 3a0pyAHEHHS — TepIia
i 000OB’s13KOBa oOIlepallis TEXHOJIOTIYHOTO Mporecy pereHepartii. BimcroroBanHs dac-
TUHOK 3a0pyIHEHHS BiqOYBA€THCS MMl TIi€I0 CHIIA TSDKIHHA:
2
nd

p= TP49 (1)

Ha wacTtunky 3a0pyaHeHHs nie (peakiis piiHH) BUINTOBXYIUa cuia (ApxiMme-
JIOBa CHJIA):
2
nd
F/.\ = ? pp g (2)
OxpiM IMX CHJI, HA YaCTHHKY 3a0pyAHEHHS Ji€ cuiia onopy pyxy yactuHku (Cro-
KCOBa CHJIA):
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F. = 3mdv, o 3)
1€, P4, Pp - TYCTHHA BIANOBIHO YaCTUHKHU 3a0pyHeHHs i piunu; d — tiameTp yacTu-
HOK 3a0py/IHEHHS; § — MPUCKOPEHHS BUIBHOTO MAIIHHSA; V, — KIHEMaTHYHUA Koedirli-
€HT B’SI3KOCT1 PiIUHH.

[pu nocTiiiHii MBUAKOCTI OcaKeHHs i3 piBHSAHD (1-3) 1715t chepuIHUX YaCTUHOK
3a0pyAHCHHS:

4/37r(p, —p, Jo = 67rvIe )
Toni BUAKICTH OCAKEHHS YACTHHOK 3a0pyTHCHHS:
(D:EpA_pp or’ (5)
9 v

I3 piBHSHHS BHJIHO, IO MIBUJKICTH OCA/PKCHHS YaCTHHOK 3a0pyAHEHHS TUM Oi-
JbINA, YUM OLTBIIHN paJilyc Ta FYCTHHA i UMM MEHIIA B’SI3KICTh ONUBU. BpaxoByroun
Te, 110 B’SA3KICTh OJIMBH 3MEHIIYETHCS 31 30UIBIICHHSIM TEMIIEPaTypH, TO BiJICTOIOBaH-
Hs JIOIUTBHO 3/11MCHIOBATH IIPH MiABUILEHIH Ti TemmepaTypi [3].

BincroroBanHs onuB Moxke OyTH eheKTHBHUM TUTBKH B MexXax Temrmeparypu 70-
80°C. IMigpuinenus Temreparypu noxaa 90°C He IPU3BOAUTH 10 3HAYHOTO 301IbIICH-
HsI MIBUIKOCTI OCaKEHHS YAaCTHHOK, IO TOSICHIOETHCS HE3HAYHOO 3MIHOIO B’SI3KOCTI
OJIMBH TIpY BKasaHiil Temmepatypi. [Ipu HarpiBanHi onuBu Outbmie Hik 100°C BinOy-
BA€ETHCS 3aKUITAHHS BOJM, sIKa MOXE OyTH IPUCYTHBOIO B Hild, 1110 HE CHPHUSE MPOLECY
ocapkerHs. EdexTuBHICTh BizicToroBaHHs oyuB rpu 80°C HaBezeHa B pooorti [4]. Tlo-
BHE OCa/KEHHS YaCTHHOK 3a0pYIHCHHS 13 OJMBH BinOyBa€eThCs mmicis 18 roaud Bigc-
ToroBaHHs (Ta0IL. 1).

Tabnuys 1
OcaKeHHsI YaCTHHOK 3a0pyaHeHHs 13 onuB mpu 80°C

Bincrans Bwmict 3a6pyanens (%) B 3aJIe)KHOCTI Biji 4acy BiJICTOIOBaHHSI, TOI.

BilL 21, MM 1 3 6 12 18
240 0,14 0,09 0,03 0,00 0,00
180 0,15 0,11 0,07 0,00 0,00
120 0,18 0,16 0,11 0,03 0,00
60 0,19 0,23 0,23 0,19 0,00
1 0,21 0,33 0,50 0,75 0,92

31 30UIBIIEHHSIM BUCOTH HAIIOBHEHHSI €MHOCTI 9acC BiJICTOIOBAHHS 30LTBIITYETHCS.

BincrotoBanHsS 0nMB, OCOOMMBO BIANPAINlbOBAHUX HE 3aBXKAW € €PEKTUBHUM: iH-
KOJIM-HaBiTh TP TPUBAJIOMY IIPOIECi 3HaYHA KUIBKICTh 3a0pyAHEHB 3aJIUIIAETHCSI Y
3BaykKeHOMY cTaHi. Lle cTocyeTbcsi ONMMB 3 AUCIEPryIOUUMH MPHUCAAKAaMU, SIKi Ieper-
KOJ/DKAIOTh BIZICTOIOBAHHIO JAPIOHOANCIIEPCHUX 320y THEHb.

BpaxoByrouu, 110 TEXHOIOTTYHUI MPOIIEC BiACTOIOBAHHS OJHB MPOTIKA€ MOBITb-
HO 1 HE 3aBX/IU €()EeKTHBHO, TOJi IOMUIFHO 3aCTOCOBYBATH MOTO, SIK TOMEPEIHIO OI e-
paIlito TEXHOIOTIYHOTO TIPOIECY pereHepartii.

Bbinbm edexTrBHO 3a0pyAHEHHS BUJAISIOTHCS 13 OJIMB 32 JIOTIOMOI'OI0 T'paBiTariii-
Horo ouncHuka (I'O) HenepepsHoi aii [5]. OcamkeHHs] YaCTUHOK 3a0pyJHEHHS Y Ta-
KOMY MPHUCTPOI MOXKJIMBE IIPH YMOBI: yac repeOyBaHHs onusH y I'O Oinpimmii abo pis-
HUH yacy 0caKEeHHs 3a0pyIHEHHS.

Ty 2 Toe

Yac nepedyBanHs (mpoxomkenss) onusu B ['O (uepes ['O):
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V a-b-h
Ty =—=—"—, (6)
Q Q
e, V —06’em 'O, Mm%, Q — npomykrusaicts 'O, M*/rox.;

a,b,h — BimnoBigHo MOBXWHA, mKpUHA, BUCOTa I'O, M.
Yac 3a0pyaHeHHs ocapKeHHs YacTUHOK B ['O

Toc = V_’ (7)

ocC
ne, V,.— MBUAKICTh 0CAHKEHHS YaCTOK 3a0pyTHEHHSI.
Ha nincrasi Bupasie (6) i (7):

abh. N 600Q<ab-h (®)

Q VOC

I3 popmynu (8) BuTiKaE, MO npoaykTHBHICTH ['O mpomnopmiiiHa 1o ocaKeH-
Hs 1 He 3aJIeXHTh Bijl BUcoTH piBHs onusH (h) B ['O. Ll 3axoHOMIipHICTH Ha3BaHa yMO-
Boto npane3aaTHocTi ['O 1 ciyrye OCHOBOO JjIsl pO3PO0OK iX KOHCTPYKILiit [6].

Benuka OpymoMicTKiCTh, MaJMid TiAPABIiYHUEN OIIp 1 €HEPrOBUTPATH, MPOCTOTA
koHcTpykIii 'O, He mediUMTHICTE MaTepiaiB, sSKi 3aCTOCOBYIOTBCS JIJISl BUTOTOB-
JIeHHs1, pOOJISATh HOr0 KOHKYPEHTO3JJATHUMH 3 1HIIMMH MPHUCTPOSIMHU JIJISI pereHeparii
onuB [7].

Tumnogi cxemu migkmodenHs ['O HermepepBHOI i1 B TEXHOIOTTYHI JIiHIT pereHepa-
1i1 BiAIMpaIbOBaHUX OJIMB TOKa3aHo Ha puc. 1 [7].

—
-

Puc. 1. Cxemu BcTaHOBJIGHHS TPaBITAIlifHOrO OYMCHIKA B TEXHOJIOTIYHI JIiHIi pereneparii Bia-

paiboBaHUX ONUB: 1 — EMHICTB 13 BIJNPAlbOBAaHUMU OJIMBAMH; 2 — HAIMBHA FOPJIOBHHA; 3 — 3Mi-

HOBUKOBI miirpiBHUKH; 4 — 3acyBKH; 5 — Hacoc; 6 — rpaBiTaliiHUI OYUCHUK; | — EIEKTPOOUHC-
HUK; @ — CAMOCTIii{Ha; 6 — TIOTIepe THs, TIePEe OUUIICHHIM eJICKTPOOUHCHIKOM
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Jns minBumieHHs eeKTUBHOCTI pereHepariii oMB iCHye JeKiibka METOAIB iX po-
3irpiBaHHS 1 HaeEKTUBHIIINM 3 HUX € 3aCTOCYBaHHS 3Mil{OBUKIB — BiOpOMinirpiBHU-
KiB 3 €IEKTpUYHUMH ab0 MHeBMAaTHYHUMU BiOpaTtopamu. KoedimieHT Temmonepenayi
BiJ] CTIHOK MiJirpiBHUKA A0 OJHMBH 30UTBIIYETHCS MpUOIN3HO y 20 pa3iB MOPIBHSIHO 3
HEPYXOMUM MiJIrpiBHUKOM.

EnexrpomigirpiBaHHs 3aCTOCOBYIOTh Ha MIANPUEMCTBAX, JI¢ HEIOLUILHO MaTH
MapOCUIIOBE TOCMONAPCTBO, 1€ TIEPEHOCHI EIEKTPUYHI TPUIKH Ta eINeKTPUYHI TPUIKU
KoHCTpYKIii bekeropa. [lepeHOCHI eneKTpuyHi TPUIKH PO3MILIYIOTh OIS TOPIIB €M-
HOCTEH 13 BiANIPaIlbOBAHOIO OJIMBOO, 3a3EMIISIOTH BCE OOJIaHAHHS JIiHII pereHeparii.
PoGoty mifirpiBHUKIB KOHTPOIIOIOTH 33 JOMOMOTOI0 CUTHANBHUX JIaMn. Burtpatu ene-
KTpOEHEeprii cTaHOBIAThH 0113bKo 3,5 KBT. Ton./T [8].

Takum 4uHOM, JOBOII epeKTUBHO BUKOpHcToBYBaTH 'O amst pereHeparii Binm-
palboBaHUX OJNWB TMPH YMOBI iX TMOMEpPENHBOrO MiAirpiBaHHS a0 Temmnepatypu 70-
90°C. 3a cxeMaMH HaBEIEHUMHU BHIIIE.

BucHoBKkH

1. Po3risiHyTO €KOJNOro-eKOHOMIUHY MpoOJieMy BijJ 3aCTOCYBaHHS HEKOHIUIIiH-
HUX HaQTOMPOIYKTIB 1 BUSBJICHO, 110 OJHWUM 3 HAaHOLIBII peabHHUX JKEpeN IOMOB-
HEHHS 1X PeCypCiB € pereHepariisi BiAnpalb0BaHUX OJIHMB 1 IOBTOPHE iX BUKOPUCTAHHS,
110 JaCTh MOXJIMBICTh OTPUMATH 3HAYHHH EKOJIOr0-€KOHOMIYHHH e()eKT.

2. 3’scoBaHoO, IO BIJICTOIOBaHHS OJIMB Bij 3a0pyaHEHb — mepiia i 000B’sI3K0Ba
orepaltis mporecy pereHepartii.

3. AHaJITHYHO JIOCJI/PKEeHA JTUHAMIKA YaCTHHOK 3a0pYyHEHHS IPU BiJICTOIOBaH-
Hi, y pe3yJIbTaTi 4oro:

- BPaXOBYIOUH, IIIO B’SI3KICTh OJIMB 3MEHIITYETHLCS 31 30UTBIIICHHSAM TeMITEpaTypH, TO
BiZICTOIOBAHHSI IOIILHO ITPOBOAMTH IIPH MiABHUIIEHIH TemepaTypi B Mexkax 70-90°C;

- HaHOUTBII e eKTUBHO 3a0pYAHCHHS BUAAISIIOTHCS 13 OJIUB 3a JOITOMOTOIO Tpa-
BITaIlIHHOrO OYHCHMKA HerepepBHOT aii mpu Temieparypi 70-90°C;

- BH3HAYCHAa 3aKOHOMIPHICTh, SIKA Ha3BaHAa YMOBOIO Ipalle3laTHOCTI TpaBira-
MIHHOTO OYMCHHUKA 1 CIIYTye OCHOBOIO ISl PO3PO0OK iX KOHCTPYKITIH.

4, 3ampoIToHOBaHI THUIIOBI CXEMH MiIKIIOYCHHS TPaBITAMIHOTO OYNCHUKA B TEX-
HOJIOT'1UHI JIiHIT perenepartii Bianpans0oBaHUX OJIUB
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S. 0. PUZIK, O. I. ZAPOROZHETS, S.V. KARPENKO, A. B. VAPNICHNYY

ECOLOGICAL AND ECONOMIC EFFECTS OF REGENERATION OF WASTE
OILS BY THE METHOD OF THEIR SETTLING

The ecological and economic problem from the use of substandard oil products is considered
and it is found that the defense of oils from particles of pollution is the first and obligatory
operation of the regeneration process. Savings in petroleum products have become relevant due
to the increase in their use, as well as environmental problems associated with environmental
pollution. The dynamics of pollution particles during settling and the mass of the temperature
regime are analytically investigated. The rate of deposition of contaminant particles has been
found to be greater the larger the radius and density and the lower the viscosity of the oil.
Given that the viscosity of the oil decreases with increasing temperature, it is advisable to
defend at elevated temperatures. The most effective contamination is released from the oil by
means of a continuous gravity cleaner, the deposition of contamination particles in such a
device is possible provided that the residence time of the oil in the cleaner is greater than or
equal to the deposition time of the contamination. It is proved that the productivity of the
purifier is proportional to the area of deposition and does not depend on the height of the oil
level in it. This pattern is called the condition of the cleaner. Schemes of connection of the
gravity cleaner in technological lines of regeneration of the fulfilled oils are offered.

Keywords: environmental safety, economic effect, waste oils, regeneration, settling, gravity
cleaner.
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