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1. Incepranifina po60Ta IpUCBIY€HA BUPIIEHHIO aKTyaJIbHOTO 3aBJIaHHS B rajy3i IprKIIafHOI MeXaHiKy -
PO3pOOJIEHHS CUCTEM KePYBaHHS IIBUJKICTIO TIOBITPSIHOI'O IIOTOKY B IOTPAaHMYHOMY L1api O6TiYHOI TOBEPXHI [J1s
3HIDKEHHS CUJIOBOTO HAaBAaHT)KEHHSI Ha IOBEPXHIO OOTIKAHHS B MOBITPSIHOMY MOTOL HIJIIXOM PO3PO0OJIEHHSI METOLY
aKTMBHOTO BILJIMBY Ta 3ac00y #oro peasnizatii. KepyBaHHSI TpaHMYHMMU IOTOKaMU, OOMEXEHUMU CTiHKaMH, 3 METOIO
3MEHIIEHHs HallpYX€HHS 3CYBY Ha [IOBEPXHi 00TiKaHHS € BayKJIMBOIO Ta CKJIAJHOIO 33/1aU€el0 B Cy4acHOi MeXaHiKu
ra3opigyMHHUX [OTOKIB. JIOCIIiIPKEHHS XapaKTepUCTUK TIOIPAaHUYHOTO 1apy Ha MOBEPXHSX OOTiKaHHS, SIKi
IiANOpPsIKOBYIOThCS 3aKOHaM HpioToHa (HBIOTOHIBCHKI C€pEIOBUIIA) € aKTyaJlbHAM 3aBLAHHSIM IJ1s1
IpuIafo0yayBaHHS Ta 33724 NMPUKIIanHOI MexaHiku. KpuTepieM OLiHKY € JOTUYHI HAIPY>KeHHS 1 po3nogin
IIBUJIKOCTI B [IOTPAaHUYHOMY 1Iapi, 110 6e311ocepeiHbO BILJIMBA€E HA BTPATU €HEPTii (TUCKY) 32 pyXy 00'€KTy B
cepenoBulli. Y gucepratlii IpeCcTaBJ€HO aHajli3 Cy4aCHOTO CTaHy KEPYBAaHHSI IOTOKOM OOTiYHUX IIOBEPXOHb.
PosrisHyTO aHanmiTUYHI MOl KIHEMAaTUYHUX | CUJIOBUX MIAPaMETPiB IPUCTIHHUX NOTPAHUYHUX LIAPiB IOBEPXOHD

o0TikaHHS. TakoX [IpOaHai30BaHO PE3YJIbTaTH NOCIiIKEHb JOCiIHUKaMU [IapaMeTpiB IPUCTIHKOBOTO TIOTOKY



IIOTPAaHUYHOTrO L1apy O6TiYHOI IOBEepXHi. Pe3ynbTaTy eKcriepruMeHTaNIbHUX JOCTIIKEeHb JIMIIE JOMOBHIOITb 6a3y
IAHUX [7151 KPailOBUX YMOB ITPU MOZEJIOBAHHI OOTiKaHHS TIOBEPXOHb 3 FTEOMETPUYHUMU HEOQHOPIAHOCTSMU. Y
IpyroMy po3zii gucepralii po3pobsieHi aHadiTUYHa MOJIeJIb MBUIKOCTEH i JOTUYHUX HAIIPY>KEHb Ha I1JIOCKIN
[IOBEPXHi OOTIKaHHSI MOBITPSIHUM NOTOKOM. OOTiKaHHS [IOBEPXHi HBIOTOHIBCbKMM CEPEIOBUIIEM i3 IIBUIKICTIO,
3MiHHOIO B 4aci, Ha IOBEPXHi 00TiKaHHS yTBOPIOETLCS AUHAMIYHMI IOrPpaHNYHNMI ap. B Mexax Lboro
IVHaMiYHOTO [TOIPaHUYHOTO LIapy MIBUIIKICTb IIOTOKY 3MIHIOETHCS Bif HYJISI HA IIOBEPXHI Tijla OOTIKaHHS 10
IIBAJIKOCTi HEBUMYILIEHOTO IIOTOKY. B po60Ti PO3IJIsSIHYTO BIJIMB IapaMETPiB TPAHCIIOPTYBAHHS HbIOTOHIBCBKUX
CcepenoBul i IX XapaKTepPUCTUK Ha AUHAMIYHI IIapaMeTpy IIOTPaHUYHOrO apy 3a JIJaMiHaPHOTO MOTOKY Ta
BHUMYILIEHOI TypOyJIEHTHOCTI. 30Kpema aHaliTUYHa MOJIeJIb IIBUIKOCTE | JOTUYHUX HAIIPY>KeHb Ha IJIOCKIN
MOBepxHi OOTiKaHHS MOBITPSIHUM MOTOKOM 6€3 10/IaTKOBOI eHeprielo KoAuBaHb. A TaKOX aHaIITUYHA MOJIETb
IIBUJIKOCTEHN i JOTUYHMX HAIIPY>KEHb HA IJIOCKil IOBEPXHi OOTiKaHHS MOBITPSIHUM [TOTOKOM 3 IOAATKOBOI €Heprielo
KOJIMBaHb. MOJI€/II0BaHHA WBUIKOCTI IIPOBOJMJIN 10 BUCOTI JIJAMIHAPHOT'O MOTPAHUYHOTIO APy i JOTUYHUX
HaIpYy>XeHb Ha MOBEPXHi 00TIKaHHA Y BiJHOCHUX NapaMeTpax. [IpuBeieHO pe3ysIbTaTh YUCETbHOTO METOLOM
PyHre-KyTTa Mopie/I0BaHHs IIBUJKOCTEN i IOTUYHUX HANIPY>KeHb. [TokasaHo, 110 i3 3pOCTaHHIM WBUAKOCTI TOTOKY
HOBITPsI 6€3 J0JATKOBOI €Heprielo KOJIMBAaHb HA NTOYATKY BXOPKEHHSI Ha IJIOIMHHY ITIOBEPXHIO IIJIACTUHU, 32 YMOBU
0 opAuHara X ~ 0, BOTUYHi HAlIPY>KEHHS TAKOX 3POCTAIOTh. 3a MPUKJIAJAHHS 10 IBUAKOCTI MOBITPSIHOTO ITOTOKY
Ha IJIOCKi [10BepxHi 06TiKaHHS J0aTKOBOI €HEPri€lo KOJMBaHb JOTHUYHI HAlIPY)KEHHS 3MEHUIYIOThCS. 30KpemMa
IIpY WBUAKOCTI NOBITPsiHOTO 1OTOKY 330 M/ i yacToTi kosmBaHb 100 I'll 4OTUYHI HAPY>KEHHS 3MEHIIYIOThCS Ha
19,7 %, a npu WBUAKOCTI NOBiTPsiHOTO MOTOKY 1000 M/ i yacToTi KonuBaHb 1000 I'l1, OTUYHI HATIPY>KEHHS
3MEHUIYIOThCS Ha 57,8 %. Y TpeTboMy po31ifi fuceprauii nporpama i MeToAMKa NOCIiIPKeHHS IlapaMeTpiB
00TiKaHHS NOBEPXHI MIOBITPSIHUM ITIOTOKOM NIPUBELEHO PO3po0JIeHy 3000yBadeM iHPOpMaLiiHO-BUMIPIOBAIbHY
CHACTEMY BUMIiPIOBaHHS MIBUJIKOCTI IIOBITPs Ha IJIOCKIiY TOBEPXHi OOTiKaHHS. YIOCKOHAJIEHO
T€PMOAHEMOMETPUYHUI BUMIPIOBAaY IIBUIKOCTI IOTOKY IOBITPSI MIJIIXOM BCTAHOBJIEHHS BUMiPIOBAJIbHUX
PE3UCTUBHUX €JIEMEHTIB HA TEPMOCKJIO. Hanpsm BEKTOpYy MIBUIKOCTI MTOBITPS Dar CIiBHANIPSAMIIEHUH 3 BicCIO X.
CeHcopH TeN0i30J1bOBaHI Bifl 06TiYHOI MOBEPXHI IJIAaCTUHU. BUMiploBaHHS MBUAKOCTI peanizyeMo METOIOM
TEPMOAHEMOMETPUYHOTO BUMipIOBada. MoieIt0BaHHS Biffasi pO3MIlIEeHHS CIIPUMMAIOUYUX €JIEMEHTIB IIPOBOAVIIN
1711 KpallOBUX FPaHUYHUX YMOB 1l pony i mpuiiHAIN TeMIepaTypy Ha MeXi TeMIiepaTypHux noJis 306,8 K. Ilng
KpaitoBux rpannyHux ymos II i Il poniB 3a yMoBHU 36epeXKeHHS Biffaii MK CIIpUMalOuMMU eJIeEMEHTaMU,
TeMIIepaTypa Ha MeXi pO3ZiJieHHs TeMIiepaTypHux nosis npuiiHanu 301 K. 3a nanpyru sxusneHHs U = 1 B Bignans
MiX CIIPUMMAKYMMU €JIEMEHTAMU TEPMOAHEMOMETPA IIPY 33JjAHMX KPalOBUX TPAHUYHMX YMOBAx CTAHOBUTD AX =
14,5 mMm. BignosigHo npu Hanpysi xxusneHHs U = 1,5 B Bigaanb MK cripuiiMalounMu eJ1eMEHTaMU CTaHOBUTD AX =
20,5 MM, a ipu Hanpysi xxuBseHHs U = 2,5 B Bigaanp Mixk CIpuiiMalodMy €JIeMEHTaMU CTaHOBUTD AX = 23 MM. Y
YETBEPTOMY PO31iji HABEEHO BUBEIEHO PIBHSAHHSA PErpecii, IKe MOJEeJII0e 3MiHY OTUYHOTO HAIIPY>KEHHS B
[IOTPaHWYHOMY LIapi IOBEPXHi OOTiKaHHS IOBITPSIM B HATYpaJIbHUX [lapaMeTpax WBUIKOCTI IOTOKY NOBITPS i
4aCTOTU KOJIMBAHHS 3BYKOBOI xBUJIi. [IpoBeieHO 064YMCIIIOBaJIbHUI €KCIIEPMMEHT Ta PO3paxoBaHa perpeciiiHa
MOJeJIb B HAaTypaJIbHUX KoedillieHTaX, s1Ka 3a KpuTepieM KoxpeHa € BiATBOPIOBAHOIO, BiITIOBITHO €KCIIEPUMEHT -
BigTBOproBanuii: Gp = 0,2742 < GT = 0,4775, 3a kputepiem Pimepa perpecifina mogens anexkBaTHa: Fp< Ft=0,1025 <
3,160

2. The dissertation addresses an important problem in applied mechanics: reducing aerodynamic loads by
controlling airflow velocity in the boundary layer through active flow-control methods and their implementation.
Boundary-layer flow control aimed at reducing shear stress on surfaces is a significant challenge in modern fluid
mechanics. The study focuses on boundary-layer characteristics over surfaces in Newtonian fluids, which is
relevant to instrumentation engineering and applied mechanics. The main evaluation criteria are tangential
stresses and velocity distribution in the boundary layer, as they directly influence energy and pressure losses
during object motion in the fluid. The dissertation presents an analysis of the current state of flow control over
surfaces exposed to the flow. Analytical models of kinematic and force parameters of near-wall boundary layers of
flow surfaces are reviewed. The results of research by researchers into the parameters of the near-wall flow of the
boundary layer of a surface exposed to the flow are also analyzed. The results of experimental studies serve



primarily to supplement the database for boundary conditions when modeling flow around surfaces with
geometric inhomogeneities. In the second chapter of the dissertation, an analytical model of velocities and
tangential stresses on a flat surface of air flow is developed. When a Newtonian medium flows around a surface
with a time-varying velocity, a dynamic boundary layer is formed on the surface exposed to the flow. Within this
dynamic boundary layer, the flow velocity changes from zero on the surface of the flowing body to the velocity of
the free-stream flow. The paper examines the influence of the transport parameters of Newtonian media and their
characteristics on the dynamic parameters of the boundary layer in laminar flow conditions and forced turbulence
regimes. In particular, an analytical model of velocities and tangential stresses on a flat surface of air flow without
additional energy of oscillations. The velocity was modeled along the height of the laminar boundary layer, and the
tangential stresses on the surface exposed to the flow were modeled using relative parameters. The results of
numerical modeling of velocities and tangential stresses using the Runge-Kutta method are presented. It is shown
that with an increase in the velocity of the air flow without additional energy of oscillations at the beginning of
entering the flat surface of the plate, provided that the ordinate x ~ 0, the tangential stresses also increase. When
additional energy of oscillations is applied to the velocity of the air flow on a flat surface of air flow, the tangential
stresses decrease. In particular, at an air flow speed of 330 m/s and an oscillation frequency of 100 Hz, the
tangential stresses decrease by 19,7%, and at an air flow speed of 1000 m /s and an oscillation frequency of 1000
Hz, the tangential stresses decrease by 57,8%. The third chapter of the dissertation presents the program and
methodology for studying the parameters of the air flow around a surface, and the information and measuring
system for measuring air speed on a flat surface of the flow, developed by the applicant. The thermoanemometric
air flow speed meter was improved by installing measuring resistive elements on thermal glass. The direction of
the air-flow velocity vector oar is aligned with the X-axis. The sensors are thermally insulated from the flow-
exposed surface of the plate. Velocity measurement is implemented using a thermoanemometric sensor. The
simulation of the distance of the sensing elements was carried out for the boundary conditions of the second kind,
and the temperature at the boundary of the temperature fields was assumed to be 306,8 K. For the boundary
conditions of the IT and III kinds, provided that the distance between the sensing elements is maintained, the
temperature at the boundary of the separation of the temperature fields was assumed to be 301 K. At a supply
voltage of U =1V, the distance between the sensing elements of the thermoanemometer under the given boundary
conditions is Ax = 14,5 mm. Accordingly, at a supply voltage of U = 1,5V, the distance between the sensing elements
is Ax = 20,5 mm, and at a supply voltage of U = 2,5V, the distance between the sensing elements is Ax = 23 mm.
The fourth chapter presents the derived regression equation that models the variation of tangential stress in the
boundary layer over the airflow-exposed surface in the natural parameters of air velocity and sound-wave
oscillation frequency. A computational experiment was conducted and a regression model with natural coefficients
was calculated, which according to Cochran’s criterion is reproducible, therefore, the experiment is reproducible:
GP =0,2742 < GT = 0,4775, and according to Fisher’s criterion the regression model is adequate: 0,1025 < 3,160.

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:

IIpiopuTeTHHH HanIpsSIM PO3BHTKY HayKH i TEXHIKHU: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGLIbII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLiaNy 1151 3a0€e311e4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOr0 PO3BUTKY
CYCIIiILCTBA i Jep>kaBu

CrpareriyHuii NpiopUTETHUH HANPSIM iIHHOBALLiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTI
BHCOKOTEXHOJIOTIYHOI'O PO3BUTKY TPAHCIIOPTHOI CMCTEMU, PaKeTHO-KOCMIYHOI rasysi, aBia- i cyiHOOyAyBaHHS,
030pO€EHHS Ta BilICbKOBOI TEXHIK1

I'li,ILcyMKI/I IOCJIiAKEHHSI: TeopeTuyHe y3arajibHEHHs i BUPilIEHHs BOXJIMBOI HayKOBOI TpoGieMu

Iyo6sikaii:



e Dmytriv V., Dmytriv L., Horodetskyy 1., Horodniak R., Dmytriv T. Method of theory of dimensions in
experimental research of systems and processes. INMATEH - Agricultural Engineering. 2021. Vol. 65, No. 3. P.
233-240. Scopus (Q3)

e Dmytriv V.,Dmytriv 1., Horodetskyy I., Dmytriv T. Analytical dynamic model of coefficient of friction of air
pipeline under pressure. Diagnostyka. 2019. Vol. 20 (4). P. 89-94. Scopus (Q3)

e Muxkuituyk M.M., Jimutpis [.B., iImutpis T.B., Imutpis B.T. AHasiTyHa MOJ€/Ib BUMipIOBaya
T€PMOAHE-~MOMETPUYHO~O0 TUITy KiHEMAaTUYHUX [TapaMeTpiB 1BOA3HOTO MyJIbCYI0YOro MOTOKY.
BumiproBasibHa TexHika Ta MeTpoJioris. 2019. Bum. 80, N2 3. C. 46-52.

o JImutpiB B. T., Mukuituyk M.M., Imutpis T.B. AHaniTnyHa MOZesb AUHA-Mi4~HOTO TOrPaHNY—HOIO 1apy Ha
IIOBEPXHI 3a JlamiHapHOro pexkumMy obTikaHHs. Machinery & Energetics. 2021. Vol. 12, No 3. P. 93-98. Scopus

e Dmytriv T. Dynamic model of the duration of gaseous environment pumping from a limited volume. Ukrainian
Journal of Mechanical Engineering and Materials Science. 2023. Vol. 9, N24. C.12-19.

¢ Lanets O., Dmytriv T. Mathematical model of the boundary layer of airflow over a flat surface. Ukrainian
Journal of Mechanical Engineering and Materials Science. 2025. Vol. 11, No. 1. C. 28-36.

o Dmytriv T. Modeling of velocity and stress on a flat surface subjected to airflow in interaction with oscillation
energy. Ukrainian Journal of Mechanical Engineering and Materials Science. 2025.Vol.11,No.2.P.70-81

HaykoBa (HayKOBO-T€XHiYHa) IPOAYKILis:
ConuiasibHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBazkeHHS pe3yJIbTaTiB AHCEPTaLii: [IiaHyeTbes 10 BIPOBaIKEHHS

3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. JTaneup Onexciii CTernaHoBUY

2. Oleksiy S. Lanets

KBasigikamis: n. 1. 1., npodecop, 05.02.02

Imentudikarop ORCID ID: 0000-0003-1053-8237

HoparkoBa indopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJs1. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PEIeH3€HTiB

OdiuiiiHi OTIOHEHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. MenbauK BikTOop IBaHOBUY

2. Viktor I. Melnyk

KBastidikamis: 1. 1. 1., crapmuii HaykoBuii CriiBpo6iTHUK, 05.05.11

Imentudikarop ORCID ID: He zacrocoyerbcs

JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHMI 6iOTEXHOIOTIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 44234755

Micne3Haxoa>KeHHS: ByJ1. AT4eBChKUX, XapKiB, XapKiBChKuiil p-H., 61002, Vkpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:

1. bpera JImutpo AHznpifioBrY

2. Dmytro A. Breha

KBasigikanis: . r. 1., gor., 05.03.07
InenTudikarop ORCID ID: 0000-0002-5134-4351
JopaTrkoBa inHpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHU# aepOKOCMiUHUIA YHiBEpCUTeT "XapKiBChKUit

aBialiiHWi iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHS: By Manbka Baguma, Xapkis, XapkiBcbkuii p-H., 61070, Vkpaina
dopma BracHOCTI: /lepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Bosnugak Opect TapacoBud
2. Orest T. Voznyak

KBasigikanis: 1. 1. u., npodecop, 05.23.03
InenTudikarop ORCID ID: 0000-0002-6431-088X
JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJITEXHIKA"



Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHH: ByJs1. Crenana bannepu, JIbBiB, 79013, Ykpaina

dopma ByacHOCTI: Jlepxkasna
Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st [10-6aThKOBI:
1. CaBuenko OsieHa OJsekciiBHa

2. Olena O. Savchenko

KBasigikanis: . r. u., nou., 05.23.03

InenTudikarop ORCID ID: 0000-0003-3767-380X

JoaarkoBa iHpopManist: Scopus Author ID: 57190434968; Web of Science Researcher ID: R-2076-2017;

https:/ /scholar.google.com.ua/citations?hl=uk&user=3Q-0plcAAAA]J

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuil yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJs1. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma ByacHOCTI: [lepxasna
Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi
Biiacue IIpizBuie Im's Ilo-6aTbKOBi
TOJIOBH paju

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
rOJIOBYIOYOro0 Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisiIBHOCTI

[Tykau Iletpo SIpocnaBoBuy

I[Tykau I[letpo fpocnaBoBuy

Auyncokuii Iletpo IleTpoBuy

FOpuenko Tetsna AHaToiiBHA

FOpuenko TersiHa AHaToJiiBHA



