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Pedepar:

1. Mera i 3apaui gocimkeHHs. MeToo JaHoi poOOTH € YJOCKOHAJIEHHS Ta BIIPOBA/I>)KEHHS IIIHOT€HePYIoYUX
IIPUCTPOIB 17151 e(PEKTMBHOI pOOOTH B HACOCHO-LIUPKYJISILIMHUX cucTeMax 6YPOBUX YCTAHOBOK, 1110 3a0€3I1€4yI0Th
CTabisibHEe MIHOYTBOPEHHS, ONITUMI3allil0 BUTPAT €HEPTil, MiIBUIIEHHS NPOAYKTUBHOCTI OYPOBUX POOIT i 3HVDKEHHS
BIIJINBY Ha HAaBKOJINIIHE CEPENOBULIE. 3a/1a4i LOCIIKEHHS: - TPOBECTY aHajli3 iCHYIOUMX KOHCTPYKLiN
MiHOT€HEPYIOUUX [IPUCTPOIB Ta BUSHAYUTH IX OCHOBHI HEJIOJIIKY IIPY €KCILyaTallii 3a yMOB BUCOKUX TUCKIB i
CKJIa[IHUX I€0JIONIYHUX YMOB; - BU3HAYUTU NNapaMeTpU €(PEeKTUBHOCTI pOOOTH MiHO reHEePYIOUUX IPUCTPOIB; -
BCTAaHOBUTH 3aJIEXKHOCTI €(PEKTUBHOCTI 3MilllyBaHHSI IOTOKIB Y Kamepi 3MilllyBaHHS BiJl FeOMETPUYHUX ITapaMeTpiB

IIPUCTPOIO Ta CHiBBiIHOIIEHHS MiX IOJa4yelo NOBITPS i PiAHY; - IPOBECTU €KCIIEPUMEHTAJIbHI TOCiI>KEHHS



pO6OTH IPUCTPOIO Ta OOI'PYHTYBATH BEJIMYMHY PalliOHAJIbHUX NIaPaMeTPiB, 3 TOUKM 30Py MAKCUMAaJIbHO]
eeKTUBHOCTI IIiHOreHepaTopa; - LOCiAuTU e(peKTUBHICTh pOOOTH MOLIEPHI30BaHUX ITIHOT€HEePATOPIB y peaslbHuX
YMOBAx €KCIUIyaTallii, OL[iHIOI0YH X BIUIMB HA €HEPT€TUYHI BUTPATH, AKICTb YTBOPEHHS IIiHM Ta BiAIIOBiIHICTDb
€KOJIOTIYHUM cTaHzapTaMm; O6'eKT NOCiIPKEeHHs — poboui ITPoLeCH TEXHOJIOTTYHOr0 061afHaHHSI HACOCHO-
LUPKYJISILIAHNAX cucTeM OYPOBUX YCTAHOBOK 1151 yTBOPEHHSI MiHu. [IpegmeT focigKkeHHs — €(peKTUBHICTb
€XeKLiMHUX [TIHOreHepaTOpiB B HACOCHO-LMPKYJISILIHHUX crucTeMaX OypOBUX YCTAaHOBOK /1JisI OypiHHS
Ha(pTOra3oBUX CBEPJIOBMH. MeTOIu NOCiIKeHHs. MeToau NOoCiIp)KeHHs IPEACTaBISII0Th KOMIIEKC, SIKMT
MICTUTE: - aHaJIi3 iCHYI0UMX KOHCTPYKLUIN: OLiHKA KOHCTPYKLiN IIIHOreHePYyIOUnX IIPUCTPOIB, iX afamnratis 10
BHCOKUX THCKIB Ta arpECUBHUX CEPELOBUIL; - MATEMAaTUYHE MOJEJIOBAHHS: BUKOPUCTAHHS MaTeMaTUYHUX
MOJeJIeN 111 BUBYEHHS 3aJIEXKHOCTEN MK F€OMETPUYHMMU ITapaMeTpPaMu, BUTPATaMU MOBITPS i PiHYU, TUCKOM i
e(EeKTUBHICTIO pOOOTH MiHO F'eHEePaTOPiB; - MOJEJII0BAHHS IPOLECY MTIHOYTBOPEHHS 3 BUKOPUCTAHHSIM OCHOBHUX
3aKOHIB rilpoMexaHiku Ta KpUTepiiB MoAiGHOCTI (3aKOHIB 6ajlaHCy €Heprii, HelePePBHOCTI [TOTOKY, 30€peKeHHS
KiJIbKOCTi pyXy, @ TaKOX BUKOPUCTaHHS KpuTepito Jlamaca, yncesn Bebepa Ta Maxa, piBHSIHHS JIMIIE€BCHKOTO); -
NOPIBHSIJIbHUI aHali3 pe3yJbTaTiB MOJIE/II0BAaHHS: OlliHKa €(PEeKTUBHOCTI [IIHOr€HEPATOPIB i3 pisHUMU
KOHCTPYKTUBHMMU 3MiHaMU, 30KpeMa 3 HOBUMU 3aBUXPIOBa4aMy i MOIM(pIiKOBAHNMU BCTABKaMU; - BUSHAUYEHHS
palliioHaJIbHUX NTapaMeTPiB IPUCTPOIB: NOCIIIKEHHS TeOMETPUYHUX [TapaMeTPiB [IHOT€HEePATOPIB i BIIJIMBY HA iXHIO
eeKTUBHICTb, 171 TOKPallleHHs PO3MOiy IIOTOKIB i MiHiMi3allii eHepreTMYHNUX BTPAT; - KOMII'IOTEPHE
MOJeJIIOBAaHHS, IJ1s1 ONTMMI3allii KOHCTPYKLii niHorenepartopa (SolidWorks); - ekcriepumeHTanbHe BU3HAYEHHS
napameTpiB po6otu npucTtpoio (6yposuil Manaanduk HarjjonansHoro yHiBepeurtety «IlonTaBcbka nosiiTexHika iMeni
IOpisa Konppartioka») ; - craTucTuyHa 00poOKa pe3ysbTaTiB BUMiplOBaHb, MAaTEMAaTUYHUM METOZOM; - IPOMUCJIOBI
IOCJiIKEeHHs], BUITPOOYBaHHSI, 1J1s1 N TBEPI)KEHHS e(PeKTUBHOCTI PO3pO0JIEHOI CUCTEMU (CBEPJIOBMHA N21
MaiiopiBceKa nioma). HaykoBa HOBU3HA OJepsKaHUX PE3YJbTATIiB MoJisirae y ToMmy 1jo: 1. OTprMaHO HOBI 3aJ1€XKHOCTI
ePeKTUBHUX PalliOHAJIbHUX PEXUMIB pOOOTH IIPUCTPOIB LUPKYJIALIMHOI CUCTEMU OYPOBOi YCTaHOBKHY, SIKi
0a3yIOTbCs Ha: a.) BIleplile 3aCTOCOBAHOMY €HEepreTUYHOMY IIiZIXO/Ii O BCTAHOBJIEHHSI B3A€MO3B'SI3KY MiX SIKiCTIO
IIIHOYTBOPEHHS Ta OL[iHIOBAaHHI €(DEeKTUBHOCTI pOOOTH MiHOT€HEepaTopa; 6.) BIieplIe 3aCTOCOBAHO NTAPAMETP
OLIiHIOBaHHS €HEProe(eKTUBHOCTI, SIK CHiBBiJHOLIEHHS €Heprii IOTOKIB PiuHM, NOBITPS i MiHU. 2. YJOCKOHAIEHO
3aJIEXKHOCTI PyXy IIOTOKIB PilHY, IOBITPS i MiHK Ta ePEeKTUBHOCTI pOOOTU MiIHOreHEePaTOpPiB IIPU Pi3HUX
KOHCTPYKTUBHUX NapaMeTpax; 3. OTpMMaHO HOBI JaHi 3aJIEXKHOCTEN TUCKY IiHA Ha BUXOZ] Bill FeOMETPUYHHUX Ta
PEXKMMHUX XapaKTEPUCTHUK MIHOT€HEePATOPiB, IO 1a€ MOXJIUBICTh TOUHO IPOTHO3YBATH iXHIO €(DEKTUBHICTb HA

eTari NpoeKTyBaHHS.

2. Purpose and objectives of the study. The purpose of this work is to improve and implement foam generating
devices for effective operation in pumping and circulation systems of drilling rigs, ensuring stable foam formation,
optimizing energy consumption, increasing drilling productivity and reducing environmental impact. Research
objectives: - to analyze existing designs of foam generating devices and identify their main shortcomings when
operating under high pressures and difficult geological conditions; - to determine the parameters of the efficiency
of foam generating devices; - to establish the dependence of the efficiency of mixing flows in the mixing chamber
on the geometric parameters of the device and the ratio between the air and liquid supply; - to conduct
experimental studies of the device and justify the value of rational parameters from the point of view of maximum
foam generator efficiency; - to investigate the efficiency of the operation of modernized foam generators in real
operating conditions, assessing their impact on energy consumption, foam formation quality and compliance with
environmental standards; The object of research is the working processes of technological equipment of pumping
and circulation systems of drilling rigs for foam formation. The subject of research is the efficiency of ejection
foam generators in pumping and circulation systems of drilling rigs for drilling oil and gas wells. Research methods.
The research methods represent a complex that includes: - analysis of existing structures: evaluation of the
structures of foam generating devices, their adaptation to high pressures and aggressive environments; -
mathematical modeling: use of mathematical models to study the dependencies between geometric parameters,
air and liquid flow rates, pressure and efficiency of foam generators; - modeling of the foam formation process
using the basic laws of hydromechanics and similarity criteria (laws of energy balance, continuity of flow,



conservation of momentum, as well as the use of the Laplace criterion, Weber and Mach numbers, Lyshevsky
equation); - comparative analysis of modeling results: assessment of the efficiency of foam generators with various
design changes, in particular with new swirlers and modified inserts; - determination of rational device
parameters: study of geometric parameters of foam generators and their impact on their efficiency, to improve
flow distribution and minimize energy losses; - computer modeling, to optimize the design of the foam generator
(SolidWorks); - experimental determination of device operating parameters (drilling site of the National University
"Poltava Polytechnic named after Yuriy Kondratyuk"); - statistical processing of measurement results, using
mathematical methods; - industrial research, testing, to confirm the efficiency of the developed system (well No. 1
Mayorivska Square). The scientific novelty of the results obtained is that: 1. New dependencies of effective rational
modes of operation of devices of the circulation system of the drilling rig were obtained, which are based on: a.)
the first-ever applied energy approach to establishing the relationship between the quality of foam formation and
assessing the efficiency of the foam generator; b.) the first-ever applied parameter for assessing energy efficiency,
as the ratio of the energy of liquid, air and foam flows. 2. The dependencies of the movement of liquid, air and foam
flows and the efficiency of foam generators at different design parameters were improved; 3. New data on the
dependences of the foam pressure at the outlet on the geometric and operating characteristics of foam generators
were obtained, which makes it possible to accurately predict their efficiency at the design stage.

Jep>kaBHH peecTpaniiinuii Homep JiP:
IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKHU: EnepreTnka Ta eHEProeeKTUBHICTb

CrpareriyHuii NpiopUTETHUH HAaNPSIM iIHHOBAaLiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIA
TPaHCIIOPTYBaHHS €HEPTii, BIPOBA/I)KEHHS €HEProePeKTUBHUX, PECypPCO30epiralourx TeXHOJIOTIl, OCBOEHHS

aJIbTEPHATUBHUX IKEPeJl eHeprii
I'[i,ILcyMKI/I IOCJIiI>KEHHS: TeopeTuyHe y3arajabHEHHs i BUPilIEHHs BAXJIMBOI HayKOBOI TpoGieMu

Iy6sikaii:

« 1. Determining foaming regularities enabled by a five-nozzle foam generator for drilling technologies under
conditions of abnormally low pressures / A. Kaliuzhnyi, P. Molchanov, V. Savyk, M. Knysh, R. Yaremiychuk
Eastern-European Journal of Enterprise Technologies. 2022. Vol. 4, no. 1 (118). P. 72-79. URL:
https://doi.org /10.15587 /1729-4061.2022.262506

e 2. Tetiana Surzhko, Maksym Knysh, Yurij Kuzub, Oleksandr Kruchkov, Viacheslav Rubel study of the operating
parameters of vibrations of a vibrosieve of the washing liquid purification unit Technology Audit and
production Reserves - N2 4 /1(72), Kharkiv, 2023 pp. 34-39. URL:https:/ /doi.org /10.15587 /2706~
5448.2023.286362

3. Mathematical and computer identification of the characteristics of oscillation frequency and deformations
of the equipment element in the flush purification unit / T. Surzhko, P. Molchanov, S. Hudz, M. Knysh, Y.
Sribna, L. Hrytsenko, V. Tytarenko, V. Savyk, V. Rubel Eastern-European Journal of Enterprise Technologies.
2024. Vol. 4, no. 7 (130). P. 32-40. URL: https:/ /doi.org /10.15587 /1729-4061.2024.308937

¢ 4. Molchanov, P., Surzhko, T., Knysh, M., Sribna, Y., Savyk, V., Novopysmennyi, S., Debre, O., Salenko, Y., Hudz,
S., Zakomirnyi, D. (2025). Mathematical and graphical approaches to improve the process of saturation of
flushing fluid with air in the circulation system of a drilling rig unit. Technology Audit and Production
Reserves, 3 (1(83)), 00-00. URL: https:/ /doi.org/10.15587 /2706-5448.2025.329744

¢ 5. Maksym Knysh, Tetiana Surzhko, Research of the equipment of the washing liquid purification unit with
analysis of the energy efficiency of foam generators in conditions of variable pressure and liquid flow,
Integrated Technologies and Energy Saving 2’2025, Kharkiv, 2025, pp. 3-13. DOI: 10.20998 /2078~
5364.2025.2.01

HaykoBa (HayKOBO-T€XHiYHa) MPOAYKILiS: npucTpoi



ConiaJIbHO-€EKOHOMIYHA CHpﬂMOBaHiCTb: MOJINIIEHHS CTaHy HaBKOJIMIIHBOIO CEPEIOBUIIA; EKOHOMIS

€HEPropecypcis; MiABUIIEHHS IPOLYKTUBHOCTI Mpari

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CaBuk Bacuibp MukonanoBuy

2. Vasyl Savyk

KBasigikamnis: . r. u., gou,., 05.05.12

InenTudgikarop ORCID ID: 0000-0002-0706-0589

JoparkoBa iHdpopmamist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0CO0U: Hanjonanbuuii yHiBepcutet "TlonTaBChKa MOJTITEXHIKA iMEHI
IOpis Kongparioka"

Kog 3a €IPIIOY: 02071100

Micuesnaxo;perHﬂ: [lepumoTpaBHEBUI IPOCIIEKT, Oy . 24, [TonTasa, [losnTaBcbkuii p-H., 36011, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. TirnoB Onexkcanzgp CepriiioBud

2. Oleksandr Titlov

KBasigikamis: 1. 1. u., npodecop, 05.05.14

InenTudgikarop ORCID ID: 0000-0003-1908-5713

HoparkoBa indopmamnist:

IToBHEe HafIMeHyBaHHH IOpH,qI/I‘IHOi 0CO0OH: OnechbKuil HALIOHAIBLHUI TEXHOJIOTTYHUI yHiBEpCHUTET
Kopg 3a €IPIIOY: 02071062

Micuesnaxo,szeﬂﬂa: ByJ. KanatHa, 6yz. 112, Ozeca, 65039, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. Cynakos AHzpi KOCTIHTMHOBUY

2. Andrii Sudakov

KBasigikamis: n. 1. 1., npodecop, 05.15.10
InenTudgikarop ORCID ID: 0000-0003-2881-2855
JopaTrkoBa inpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuyHuil yHiBepcureT "JIHinpoBchka

MOJliTexHika"

Kopg 3a €IPIIOY: 02070743

MicueSHaxo,vieHHﬂ: npocnekt JImutpa SIBopHUIEKOTO, 6y, 19, IHinpo, [JHinposcbkuil p-H., 49005, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Martgm Osiekcangp BacunboBuy

2. Oleksandr Matyash

KBasigikanis: . . 1., go,, 05.23.04
InenTudikarop ORCID ID: 0000-0002-9817-8282
JoparkoBa indpopmamist:

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI 0COOM: HaujonanbHuil yHiBepcuteT "[10TaBChKA NIOMITEXHIKA iMEH]
FOpis Kongpatioka"

Kopg 3a €IPIIOY: 02071100

MicneBHaxo,ereHHﬂ: [TepuioTpaBHeBuIl IPOCIEKT, 6yx. 24, [TonTasa, [losntaBebkuii p-H., 36011, Ykpaina
dopma BiracHOCTI: lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aThKOBI:
1. ImutpeHko Bikropid IBaHiBHa

2. Viktoriia Dmytrenko
KBasigikamis: . . 1., gon., 05.15.06
Imentudikarop ORCID ID: 0000-0002-1678-2575

JoparkoBa indopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: TMonTaBChKuUii yHIBEPCUTET EKOHOMIKY i TOPTiBJIi

Kopg 3a €IPIIOY: 01597997

MicueSHaXOA)KeHHH: ByJ. IBana Banka, 6yq. 3, ITonTaBa, [TonTaBeekuil p-H., 36014, Ykpaina

dopma ByacHOCTI: Jlepxasna
Cdepa ynpaBiriHHS: Ykooncrinka

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI

Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnuKk Bigginy YKpIHTEI, mo €

BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIbHOCTI

Kopo6ko Borgan Onerosuy

Kopo6ko Borgan OneroBud

Kunm Makcum Iroposuy

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



