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Pedepar:

1. Cy4yacHi BUKJIMKY €HEPTETUYHOTO CEKTOPY BUMAraloTh BIIPOBAJI)KEHHS iHHOBALli! y MaJly TipO€HEePreTUKy AJIs
IiBUILIEHHS] €HEPreTUYHOI 6e311eKy Ta 3MEHIIEHHS 3aJIe5KHOCTI BiJl TpafiuLliHUX pecypciB. [lepcieKTMBHUM
HaIpsIMOM € po3pooOKa TypOiH, 37aTHUX e(PEeKTUBHO MPallOBAaTH Y BOAZHOMY Ta MOBITPSIHOMY Ce€peloBUILax. MeTolo
IOCIIiIKeHHS € MifgBuileHHs ePeKTUBHOCTI poOOTH MaJuX TiApOTypOiH IHEKOBOrO TUILY LUISIXOM YAOCKOHAJIEHHS
iX KOHCTPYKTABHUX [IAPAMETPIB Ta YMOB B3a€MO/Iii 3 BOJHUM IIOTOKOM, 110 CTBOPIOE NEPEIyMOBU [JIs1 PO3LMIUPEHHS
cep 3aCTOCyBaHHS TaKUX TypOiH B aBBTOHOMHUX €HEPreTUYHUX CUCTEMAaX, BOJOTOCIIOJAPChKUX 00'€KTaX i
riIPOTEXHIYHUX CIOpYHax. st HOCATHEHHS METH NIPOAHAJi30BAHO CTaH MaJloi rifpO€HEePreTUKY, JOCIIIIPKEHO

BIOCKOHaJIeHi KOHCTPYKILii Typ6iH Ta cpOpMyIbOBaHO peKOMeHAalii moao niaBumeHHs ix egexkruBHoCTi. PoboTa



CKJIAJIaeThCs 31 BCTYIly, CEMU PO3[iJiB, BUCHOBKIB, CIIUCKY IKepeJl i IOHaTKiB. Y BCTyIi OOIPYHTOBAHO aKTyaJIbHICTh
TE€MMU JIOCJTIIKEeHHS, BUCBITJIEHO MeTY Ta OCHOBHI 3aBJJaHHS JucepTalifiHOi po6OTH, OKpECJIeHO 00'eKT, IIpeAMeET i
METO/M JOCJIiIKEHHS, CPOPMYJIbOBAHO HAyKOBY HOBM3HY Ta 3a3HAYE€HO OCOOMCTMI BHECOK aBTOpa. [lepmmii po3aisn
aHaJli3ye CTaH MaJIoi riIpoeHepreTuKy YKpaiHu, OCHOBHI TEXHI4Hi, EKOHOMIYHi Ta €KOJIOTiuHi IPO6JIeMH, a TAKOX
TEXHOJIOTIi IPOBiHNX BUPOOHNUKIB. 3alIPOIIOHOBAHO MOJEb TYPOiHM 3 MiIBUILILEHOO IPOAYKTUBHICTIO Ta
3HDKEHMMH BTpaTaMu. [Ipyruil po3zijl IpUCBSIYE€HO ONMMCY KOHCTPYKTMBHUX OCOOJIMBOCTEN TPbOX TUIIiB
cripanenofioHux Typ6iH MHEKOBOTO TUITYy, 3alIaTEHTOBAHUX Y MEXKax OJHOTO MAaTeHTy. BOHU peasni3yioTh IPUHIHUII
[IOCTYIIOBOI'O CTMCKAHHS IIOTOKY [1JI IEPETBOPEHHS KIHETUYHOI eHeprii y MexaHiqyHy. KoXXKHa KOHCTPYKLigd Mae
VHiKaJIbHI FeOMEeTPUYHI 0CcO6IUBOCTI. BukopucTaHo pi3Hi npodini sonarteii i MaxOBUKOBUI ePeKT IJ1s MiTBUILEHHS
CTabisIbHOCTi 06epTaHHs. Y TPeTbOMY PO3iJi OIMCAaHO MOJI€PHI3allilo 1a60pPaTOPHOI YCTAaHOBKYU Ta METOIVKY
BUIIPOOYBaHb TYpOiH Y BOLHOMY I IIOBITPSHOMY IIOTOKaX. BcTaHOBIEHO BUNIPOOYBaIbHUM MOJYJIb, IPUCTPIl 47151
3MiHU HanpsaMy IIOTOKY, BUMIPIOBaJIbHI IIPUJIaY Ta aBTOMaTUYHUI KOHTposiep 3 SCADA-cucremoro. Lie
3a0€311e4Y1sI0 TOYHICTh Ta BipOTiIHICTh Pe3yJbTaTiB, CTBOPUBIIN OCHOBY /1J1s TOPiBHSIHHS KOHCTPYKLiil. YeTBepTuil
PO3[i BUCBITJIIOE a€pOAMHAMIUYHY OLiHKY CIlipanenofioHux Typ6iH y NoBiTpsiHOMY NoToli. ExcriepumeHTy 3
KOMIIPECOPHUM O0JIaIHAHHSIM O3BOJIMJIA BCTAHOBUTH BILJIMB TUCKY, KOHCTPYKIi JlonaTel i Kopmycy Ha
edexTuBHiCTb. ONTUMi30BaHi NapaMeTpu 3a6€e3MNeYnsu CTabiibHy poboTy TypOiH Y HECTAOIbHUX YMOBAX. Y II'SITOMY
PO3[ii Ipe CcTaBeHo IPoLiec IPOEKTYBaHHS Ta KOHCTPYKTUBHI 0COOJIMBOCTI TBUHTOBOI TypOiHU 3 KJ1acy
mHeKoBUX. Ha 0CHOBI aHani3y He[oJIiKiB crlipaenofiOHUX KOHCTPYKLil ONTUMI30BaHO T€OMETPII0 KOPIIyCy Ta
JionaTei AJ1sl 3HWKEHHS TilpoAMHAMIYHNX BTPaT i niaBuieHHS e(eKTUBHOCTI IepeTBOPEHHS eHeprii.
BripoBayi>keHHsI KpUBOJIHIMHYX 3a0KPYTJIEHD Y 30Hi 3JIUTTS JIONATe i3 KOPIIyCOM JO3BOJIMJIO 3MEHIIUTH
TypOYJIEHTHICTb i 3a6€3[1eYnTH PiBHOMIpHHUII PO3I10Ail HaBaHTaXKeHHs. CTBOpEeHa KOHCTPYKIis JIArjia B OCHOBY
TeXHIYHOI JOKYMEeHTallii 171 IaTeHTyBaHHs. Y IOCTOMY PO3/iJli IPOaHaJi30BaHO PE3yJIbTaTH J1ab0PaTOPHUX
IOCJIiIKeHb IT'SITH BapiaHTiB TypOiH y BOZHOMY IIOTOL 3 ypaxyBaHHSM Pi3HOI Macu Ta KyTa [10fadi [IOTOKY.
BcTaHoBIIEHO, 1110 30i/IbII€HHS] MacH IIOKpalllye CTa0iIbHICTh O0EPTaHHS I eHepreTUYHy ePeKTUBHICTb, TOT SIK
JIeTKi KOHCTPYKLU{i MIBHJIIIE 3aIlyCKAIOThCS], ajle MeHII e(peKTUBHI Mif, HaBaHTaKeHHIM. [lofaBaHHs IOTOKY Iif
KyTom 90° 3a6e3neuye BUILY IPOAYKTUBHICTD, HiX 1if, 45°. Ha OCHOBI OTpMaHUX JaHUX CPOPMOBAHO
pexkoMeHpanii 3 onTumizauii Macu, KyTa rnogaui Ta pexxumiB pobotu Typ6iH s manux 'EC. Ceomuit po3zin
y3arajbHIOE Pe3yJbTaTU JOCIiIKeHb, BU3BHAYa€ HAYKOBY HOBU3HY Ta IIPAaKTUYHY 3HAUYLIiCTh PO3POOJIEHUX TYpOiH.
[IpoaHasnizoBaHO BIUIMB HANOPY, KyTa [107a4i, HABAHT)KEHHS T MaCU Ha e(PEeKTUBHICTb pOOOTH. Jl0BEIEHO, 110
1ojiaya MoToKy mig Kyrom 90° Ta 36isbleHHs Hanopy cripusioTs nigsumenHio KK, HaltedekTuBHImOIO BUsIBUIIACS
reuHTOBa TypbiHa. CopmoBaHO pekoMeHallii 3 BUOopy Ta ekcrutyaTauii Typ6in nnsa manux ['EC, a Takox
OKPECJIEHO NEPCIIEKTUBYU IXHbOTO 3aCTOCYBAaHHS B aJIbT€PHATUBHIN €HEPreTUlli Ta CYMDKHUX ranyssx. Y BUCHOBKaX
IiICyMOBAaHO OCHOBHI Pe3yJIbTaTU AOCTiIKEHHS, C(POPMYJIbOBAHO HAYKOBI IIOJIOKEHHS Ta BUSHAYEHO HANPSIMU
[IPaKTUYHOTO 3aCTOCYBaHHS BJJOCKOHAJIEHUX IHEKOBUX TyPOiH y cdepi BilHOBIIIOBAHOI €eHEPTeTUKU Ta CYMiXKHUX
TeXHIYHUX rany3sax. OTpuMaHi pe3yJsbTaTy apob0BaHO HAa HAYKOBUX KOH(EPEHIIisSIX, TEMaTUYHUX CeMiHapax Ta
ONy0JIiKOBaHO y (paxOBUX BUIAHHSX. 3alIPOIIOHOBAHI TEXHIUHI PillleHHS 3aXUILEHO IaT€HTaMU Ha KOPUCHY MOJIEJIb.
[Mopanpii mocinkeHHs OpieHTOBaHI Ha afanTaliio po3pobeHNX KOHCTPYKIIN 10 peasbHUX YMOB eKCILTyaTallii,
MigBUIIEeHHS IXHbOI HAIIMTHOCTI Ta po3iupeHHs cdep BUKOPUCTaHHSL.

2. Modern challenges in the energy sector require the introduction of innovations in small-scale hydropower to
enhance energy security and reduce dependence on traditional resources. A promising direction is the
development of turbines capable of efficient operation in both water and air environments. The objective of this
research is to increase the efficiency of small screw-type hydraulic turbines by improving their design parameters
and interaction conditions with the water flow. This creates the prerequisites for expanding their use in
autonomous energy systems, water management infrastructure, and hydraulic engineering facilities. To achieve
this goal, the current state of small hydropower was analysed, advanced turbine designs were developed and
experimentally investigated, and scientifically grounded recommendations for improving their performance were
formulated. The structure of the study includes an introduction, seven chapters, conclusions, references, and
appendices. The introduction justifies the relevance of the research topic, outlines the aim and main objectives of



the dissertation, defines the object, subject, and methods of the study, presents the scientific novelty, and
identifies the author's personal contribution. Chapter One analyses the state of small hydropower in Ukraine,
identifying key technical, economic, and environmental issues, as well as the technologies of leading
manufacturers. A turbine model with increased efficiency and reduced energy losses is proposed. Chapter Two
focuses on three types of spiral-shaped screw turbines patented under a single patent. They are based on the
principle of gradually compressing the flow to convert kinetic energy into mechanical energy. Each design has
unique geometric features. Various blade profiles and the flywheel effect were used to enhance rotational stability.
Chapter Three describes the modernization of the laboratory setup and the methodology for testing turbines in
water and air flows. A test module, a device for changing the flow direction, measuring instruments, and an
automatic SCADA controller were installed. This ensured accuracy and reliability of results and provided a basis for
comparing designs. Chapter Four presents the aerodynamic evaluation of spiral-shaped turbines in airflow.
Experiments using compressor equipment established the influence of pressure, blade and housing geometry on
efficiency. Optimized parameters ensured stable operation under unstable conditions. Chapter Five outlines the
design process and structural features of a screw turbine. Based on the analysis of shortcomings in spiral designs,
the geometry of the housing and blades was optimized to reduce hydrodynamic losses and improve energy
conversion. The introduction of smooth transitions in the blade-to-housing junction reduced turbulence and
ensured uniform load distribution. The design formed the basis for patent documentation. Chapter Six analyses
the results of laboratory tests of five turbine variants in water flow, taking into account different masses and flow
angles. It was found that increased mass improves rotational stability and energy efficiency, while lighter turbines
start faster but are less effective under load. Flow supplied at a 90° angle showed better performance than at 45°.
Recommendations for optimizing turbine mass, flow angle, and operating modes for small HPPs were developed.
Chapter Seven summarizes the research results, defines scientific novelty, and emphasizes the practical value of
the developed turbines. The influence of head, flow angle, load, and mass on efficiency is analysed. It is proven that
supplying flow at a 90° angle and increasing head enhance efficiency. The screw turbine demonstrated the highest
performance. Recommendations for the selection and operation of turbines in small HPPs and their potential use
in alternative energy and related fields are provided. The conclusions summarize the main findings of the research,
formulate scientific provisions, and define the directions for practical application of improved screw-type turbines
in renewable energy and related technical fields. The results have been presented at scientific conferences and
seminars and published in professional journals. The proposed technical solutions are protected by utility model
patents. Further research will focus on adapting the developed designs to real operating conditions, improving
their reliability, and expanding their application areas.
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InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Bosik Jlio60B PomaHiBHa

2. Liubov R. Volk

KBasmigikamis: k1.1, gou,, 05.23.16

Imentudikarop ORCID ID: 0000-0003-1033-6715

JoparkoBa indpopmamist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHMIl YHIBEPCUTET BOLHOTO FOCIIOAAPCTBA Ta

[IPUPOIOKOPUCTYBAHHS

Kopg 3a €IPIIOY: 02071116

Micue3HaxoaKeHHS: ByJ1. CobopHa, PiBHe, PiBHeHCbKUI p-H., 33028, YKpaiHa

dopma BiracHOCTI: lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe Ilpi3Buiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

Cadonuk Annpiit [TerpoBuy

Cadonuk Aupapiii [lerpoBuy



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Bonpapesa Tersna I'puropiBaa

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



