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Pedepar:

1. Inceprauifina po60Ta IpUCBsIYeHa JOCTiIKEHHIO KOHCTPYKTMBHUX Ta PEXXUMHUX [TapaMeTpiB cenapauiiiHoro
o6J1aHaHHS, 110 ITpaLoe IIif Ai€l0 BifllIeHTPOBUX CUJI T2 BUKOPHUCTOBYETLCS 117151 PO3LiJeHHs] 6araTOKOMIIOHEHTHUX
CyMilllell IpY YMOBi 3HIKEHHSI €HePreTUYHMX BUTPAT Ha NTPOBelieHHs npouecy. O6'€KTOM JOCIiIKEHHS € IPOLeCH
cerapauii y nIiHIPOKOHIYHUX TiPOLMKIIOHHUX arapartax Mpy po3fisieHHi 6araTOKOMIIOHEHTHUX CyMillei.
[IpegMeTOM IOCIIIIKEHb € KOHCTPYKTUBHI Ta riipoJgrHaMIiYHi MapaMeTpy UWIHAPOKOHIYHUX TiIPOLUKIOHHUX
anaparis. B nuceprauiiiHiii po60Ti BupilleHa HayKOBO-TIPAKTUYHA 337a4a MifBUIIEHHS €(PEKTUBHOCTI TEXHOJIOTIi
MiAroToBKY HapTU 3 OTPMMAHHSIM JIETKMX BYTJIEBOJHIB y BUTJISIIi CYyITyTHBOTO a3y, 0ro MiJroTOBKa 0 TPAHCIOPTY

IIJISIXOM 3aCTOCYBaHHS e(pEeKTUBHUX IIPUCTPOIB [J1s1 IPOBEIeHHs IpoLieciB cenapaliii 6araroda3Hux cuctem Ta



CTBOPEHHS 3araJIbHMX METO/IiB PO3PAXYHKY CeNapauiiHuX anapaTiB Ha OCHOBI CTPYKTYPHOTO aHai3y
rizporHaMiKy 3aKpy4eHUX [MOTOKIB, CUCTeMAaTHU3allisl Ta TEOpeTUYHE OOIPYHTYBaHHS PEKOMEHIalii moAo iX
KOHCTPYIOBaHHSI, pO3pOOKa Ha iX OCHOBI €(PeKTUBHHUX Ta TEXHOJIOTIYHMX anapaTiB Ta ix BIPOBAI)KEHHS B
IIPOMUCJIOBUX YCTAHOBKAX PO3JiJIEHHSI HEOOHOPIJHUX CUCTEM. ByJl0o BCTaHOBJIEHO, 1O B AAHUI Yac iCHyI0Yi
croco6u gerasatlii Ta 3HeBOJAHEHHS HAPTU Nepe16a4aloTh BUKOPUCTAHHSI METAJIOMICTKIX, TPOMIi3/IKUX CIIOPY, SKi
NOTpebyIOTh 3HAYHUX MaTepialbHUX i eHepreTuyHux BUTpaT. Croci6 rifpoLikjioHyBaHHS HaTU IIPU BEJIMKUX
IIBAJIKOCTSX 3 OJHOUYACHUM 3HWKEHHSM THUCKY B LIEHTPIi 3aKPYTKU IIOTOKY J03BOJIsIE IIEPENATH 1110 €HEPTil0
MOJIEKYJIaM ra3y, PO3UMHEHUM Y HaTi, IETKUM BYTJIEBOIHSM i 3HU3UTH ii B'SI3KiCTb. 3a3HA4Y€HO, IO [JIs1
inTeHcudikarii mpoieciB miaAroroBKy HapTH HANUGIIBII TEPCIEKTUBHUM € METOJ, Peajli3oBaHU B MaiorabapuTHUX
BHCOKOIIPOAYKTUBHUX allaparax — ripoLMKJIOHAaX, 1110 XapaKTepPU3YIOTbCsl MEHIIMMU MaTepiaJlbHUMU i
€HepreTMYHMMU BUTpaTaMu. ICHyIOUi cenapaTtopi 3 riipOLMKJIOHHMMU FOJIiBKAMU B CUJTY iX KOHCTPYKTUBHUX
HEJIOPOOOK, BUKJIMKAHMX HEJOCTATHHOIO BUBYEHICTIO TiApOAMHAMIKY [TPOLeCy BUiZIeHHS ra3y i Bogu 3 HadTy mifn
Ili€lo BiILIEHTPOBUX CUJI, He 3a0€3I1e4yIOTh BCiX [lepeBar yHiBepcaJbHUX 3aJIEXKHOCTEN 17151 BUBHAUEHHS
e(EeKTUBHOCTI POOOTH TiJPOLMKIOHY CTOCOBHO NPOLIECY Jerasallii i 3HeBOAHEHHS Ta BUiJIEHHs 6YPOBUX LJIaMiB
YCKJIA[HIOE PO3PaxyHKH i BIIPOBAIKEHHS LMX [IPOCTUX 38 KOHCTPYKLI€IO i HAZIMHKX B €KCIIyaTallii araparis.
[IpoBeneHO CTPYKTYPHUH aHaJli3 riipogMHaMiK/ HECYYOTO CEPEOBUINA Y HNIiHIPOKOHIYHOMY TiIPOLUKIIOHI.
3aIpoIIOHOBAHO JEKOMIIO3MLIMHUN MiAXif 10 pO3paxyHKy CTPYKTYPH IIOTOKIB y TiIpo LMKJIOHHOMY arapari Ta
IIPeJCTaBJIEHO YHiBEPCAJIbHY TipOJMHAMIYHY MOZEJb, PO3POOJIEHY Ha OCHOBI 3a3Ha4eHOro niaxony. HaseneHo
[IPUKJIaJ, PO3PaxXyHKy MTapaMeTPiB TigpoAMHaMIKM TiAPOLMKIIOHY Ta HABELEHO MOPIBHAHHS i3 €KCIIEPUMEHTaTbHUMU
JaHuMU. [IpoaHanizoBaHO 3aKOHOMIPHOCTI IIPOLECIB cenapalii, o 3A4iMCHIOITHCS Y LUMTIHIPOKOHIYHUX
rifpouyKIOHaX. BUKageHo MaTeEMaTUYHY MOZEJb BilLlEHTPOBOI cenapaii oJigucrepCHuX CepenoBulLL.
[IpencrasieHi pe3ybTaT TEOPETUYHOTO T €KCIIEPUMEHTAJILHOTO AOCIIIPKEHHS AMHAMIKYA PyXy YACTUHOK Y
TypOyJIEHTHOMY 3aKpy4€HOMY IIOTOLi. B mpoluieci excriepruMeHTaIbHUX AOCIIIPKeHb BUKOPUCTOBYBAJIMCS Bi3yaslbHi
METOIIU CIIOCTEPEXKEHHS 32 NIOBEiHKOIO CUCTEMU B riIPOLMKIIOHI, BU3HAYAIMCS TiIpOAUHAMIYHI IapameTpu
METOJaMU iHCTPYMEHTAJIbHOIO BUMipIOBaHHS. ['padiyHe NoJaHHs Ta CTAaTUCTUYHUI aHaJIi3 pe3yJbTaTiB
IOCJIiIKE€Hb IIPOBOJNIIVCS 3 BAKOPUCTAHHSIM METOJIVMK MaTeMATUYHOI CTATUCTUKY Ta [IPUKJIAIHOTO IIPOTPAMHOTO
3abe3neyeHHs. TeopeTHyHO OOIPYHTOBaHI Ta CPOPMYJIbOBaHI peKOMeHAli 00 KOHCTPYIOBaHHS
LMJIiHAPOKOHIYHUX ripoLuKIIoHiB. O6I'PYHTOBAHI TUIOPO3MipHY Ta HaBeeHi KOHCTPYKTUBHI IapamMeTpu
TriZpOLMKJIOHHOrO 06J1alHaHHS, 3a3Ha4Y€HA HEOOXiIHICTh BUKOPUCTAaHHS 0aTapeHUX KOMIIOHOBOK ITiKJII0YE€HHS
rinpouyKIIoHiB. HafaHi pekoMeHpalii o0 BIPOBaAPKEHHS NOCIiIKEHOI KOHCTPYKIii y IPOMUCIIOBI TEXHOJIOTIYHI
cxemu. [Ipy y3arajibHeHi TEOPETUYHUX Ta €eKCIIEPUMEHTAILHUX OCIIiIKEHb 3alIpOIIOHOBAHE TEXHOJIOTIUHE
o6J1afHaHHS 1J1s1 3aXUCTY HAaBKOJIMIIHBOTO CEPEOBUINA Bifl 3a0pyIHEHHS IIJIACTOBUMU BOJIAMH, SIKE 3abe3Ieuye
rJIMO60Ke OYMINEHHS IPOMHUCJIOBUX CTIYHUX BOJI, 10 HOPM 110, riepeBuinyiots Bumoru ['IIK. OTpumani mpomuciosi
BOJIY MO’KHA TIOBHO BUKOPMCTOBYBaTH Ha IIPOMUCIIAX Y CUCTEMaX MiTPUMKH IIJIaCTOBOTO TUCKY. Po3pobyieHa
TEXHOJIOTiYHA YCTAaHOBKMU [1JIs1 BUJTYY€HHS 3 HA)TU PO3UMHEHMX Ia3iB TEpMOXiMiYHUM MeTooM. Kito4oBi cioBa:
rigpogrHamika, cenaparop, cenapatis, riipoLKIOHYBaHHS, LilTiHIPOKOHIYHNN rifpOLMKIIOH, cTabinisanis HadTHy,
[iArOTOBKA ra3y A0 TPAaHCIIOPTYBAHHS Ta IEPEPOOKY, OUKMCTKA IJIACTOBUX BOJ, €eHEpProedeKTUBHICTb, OYMCTKA
Ha(pTOYTPUMYIOUMX CTIYHUX BOJI, iHTeHCUiKallis

2. The dissertation is devoted to the study of design and operating parameters of separation equipment operating
under the action of centrifugal forces and used for the separation of multicomponent mixtures, provided that the
energy costs of the process are reduced. The object of research is the separation processes in cylindrical-conical
hydrocyclone devices for the separation of multicomponent mixtures. The subject of research is the structural and
hydrodynamic parameters of cylindrical-conical hydrocyclone devices. The dissertation solves the scientific and
practical problem of increasing the efficiency of oil treatment technology with the production of light
hydrocarbons in the form of associated gas, its preparation for transportation by using effective devices for the
separation of multiphase systems and the creation of general methods for calculating separation devices based on
structural analysis of the hydrodynamics of swirling flows, systematization and theoretical substantiation of
recommendations for their design, development of effective and technologically advanced separation devices on



their basis. It was found that currently existing methods of oil degassing and dehydration involve the use of metal-
intensive, bulky structures that require significant material and energy costs. The method of oil hydrocyclonation
at high speeds with a simultaneous decrease in pressure in the center of the flow swirl allows transferring this
energy to gas molecules dissolved in oil, light hydrocarbons and reducing its viscosity. It is noted that for the
intensification of oil treatment processes, the most promising method is implemented in small-sized high-
performance devices - hydrocyclones, characterized by lower material and energy costs. Existing separators with
hydrocyclone heads, due to their design flaws caused by insufficient study of the hydrodynamics of the process of
gas and water separation from oil under the action of centrifugal forces, do not provide all the advantages of
universal dependencies for determining the efficiency of the hydrocyclone in relation to the process of degassing
and dehydration and separation of drilling cuttings, which complicates the calculation and implementation of
these simple in design and reliable in operation devices. A structural analysis of the hydrodynamics of the carrier
medium in a cylindrical-conical hydrocyclone is carried out. A decomposition approach to the calculation of the
flow structure in a hydrocyclone apparatus is proposed and a universal hydrodynamic model developed on the
basis of this approach is presented. An example of calculating the hydrodynamic parameters of a hydrocyclone is
given and compared with experimental data. The regularities of separation processes carried out in cylindrical-
conical hydrocyclones are analyzed. A mathematical model of centrifugal separation of polydisperse media is
presented. The results of theoretical and experimental study of the dynamics of particle motion in a turbulent
swirling flow are presented. In the course of experimental studies, visual methods were used to observe the
behavior of the system in the hydrocyclone, and hydrodynamic parameters were determined by instrumental
measurement methods. The graphical presentation and statistical analysis of the research results were carried out
using the methods of mathematical statistics and applied software. Recommendations for the design of cylindrical-
conical hydrocyclones were theoretically substantiated and formulated. The standard sizes and design parameters
of hydrocyclone equipment are substantiated, the necessity of using battery arrangements for connecting
hydrocyclones is indicated. Recommendations for the implementation of the studied design in industrial
technological schemes are given. In summarizing theoretical and experimental studies, technological equipment
for protecting the environment from formation water pollution is proposed, which provides deep treatment of
industrial wastewater to standards that exceed the requirements. The resulting industrial water can be fully
utilized in the field in reservoir pressure maintenance systems. A technological unit for the extraction of dissolved
gases from oil by the thermochemical method has been developed. Keywords: hydrodynamics, separator,
separation, hydrocyclone, cylindrical hydrocyclone, oil stabilization, gas preparation for transportation and
processing, produced water treatment, energy efficiency, oil-containing wastewater treatment, intensification
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JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUiA

MOJIITEXHIYHUN IHCTUTYT"
Kopg 3a €IPIIOY: 02071180
Micue3HaxoaKeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina

dopma BracHOCTI: JlepxaBHa



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. Mangpuk Oser MyukonanoBmuy

2. Oleg M. Mandryk

KBasigikamis: n. 1. 1., npodecop, 21.06.01
InenTudikarop ORCHID ID: 0000-0002-2689-7165
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-PpaHKiBCHKMIA HAL[IOHAJIBHUI TEXHIYHMI YHIBEPCUTET
Ha(TH i razy

Kog 3a €IPIIOY: 02070855

Micue3Haxoo KeHHS: By. KapnaTchka, 6y7. 15, IBano-®pankischk, 76019, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aThKOBI:
1. IBaH4eHKO AHHa BosiogumupiBHa

2. Anna V. Ivanchenko

KBasigikanis: n. 1. u., nou,., 05.17.01

InenTudikarop ORCHID ID: 0000-0002-1404-7278

JoparkoBa indpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [IHINPOBCHKUIL IePKABHUIA TEXHIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070737

Micue3HaxoaKeHHS: ByJI. [IHinpoOy#iBCchKa, 6y, 2, Kam'ssHebke, 51918, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. bineupkuit Enyapn Borogumuposuy



2. Eduard V. Biletskyi

KBasigikamis: n.1.1., npodecop, 05.17.08
Inentudicarop ORCHID ID: 0000-0001-8280-8449
JoparkoBa iHdopmamist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUii

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

MicueSHaxo,q)KeHHﬂ: ByJ1. Kupnnuoga, 6yz. 2, XapkiB, XapKiBcbkuil p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ilitak InHa BayecsnaBiBHa

2. Inna V. Pitak

KBasidikanis: k.r.u., gou,., 05.17.08
Inentudikarop ORCHID ID: 0000-0002-5073-2942
JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBEpCUTET "XapKiBChKUit

MOJITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

MicueSHaxo,q)KeHHﬂ: ByJ1. Kupnindoga, 6yz. 2, XapkiB, XapKiBcbkuil p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BnacHe IlpizBuie Im's [10-6aTbKOBI Herirnin Myciit AbpamoBuy
rOJIOBH pajgu

Biacue IpizBume Im's [1o-6aThKOBI Henrmiz Myciiit AGpamoBiTd
rOJIOBYIOYOTO Ha 3acCiflaHHi

BignoBigasibHUIH 3a HiATOTOBKY Ceiid Xycceitn

00JIiIKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




