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riZpoeIeKTPOCTaHLIi
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Pedepar:

1. Cy4yacHi BUKJIMKYA €HEPTETUYHOIO CEKTOPY BUMAraloTh BIIPOBAI)KEHH iHHOBALIi! y MaJly TiipO€HEePreTUKy AJIs
IiIBUIIEHHS €eHePreTUYHOI 6e3MeKy Ta 3MEeHLIEHHS 3aJIEXKHOCTI Bill TpaguLiliHUX pecypciB. [lepcrieKTuBHUM
HaIpsIMOM € po3pobKa TypOiH, 31aTHUX e(EeKTUBHO IIpaLlloBaTH Y BOJLHOMY Ta IIOBITPSIHOMY cepeoBUullax. MeToo
IOCTiI)KEeHHS € MifBUILeHHS e(DEKTUBHOCTI pOOOTY MaJuX TiAPOTYpPOiH ITHEKOBOrO TUIY LUISIXOM YAOCKOHAJIEHHS

iX KOHCTPYKTMBHUX [1APAMETPIB Ta YMOB B3a€MOJii 3 BOGHUM IIOTOKOM, 110 CTBOPIOE NEPENYMOBY [1J151 PO3LIUPEHHS



cdep 3aCTOCYBaHHS TAKUX TYpOiH B aBTOHOMHUX €HEPreTUYHMX CUCTEMAX, BOJOTOCIOAAPChKUX 00'eKTax i
riIpOTEXHIYHUX CIOPYHax. [yisi HOCSATHEHHS METH MIPOAHaIi30BaHO CTaH MaJloi ripOeHEPreTUKH, LOCiIKEHO
BJOCKOHaJIEHi KOHCTPYKILii TypOiH Ta cpOpMyIbOBaHO peKOMeHAAli 1oAo niaBuleHHs ix epekTuBHOCTI. PoboTa
CKJIaJIaeThCs 31 BCTYIly, CEMU PO3[iJiB, BUCHOBKIB, CIIUCKY JPKepeJl i 1oHaTKiB. Y BCTyIi OOIPYHTOBAHO aKTyaJIbHICTh
TE€MM JIOCJIiIKeHHS], BUCBITJIEHO MeTy Ta OCHOBHI 3aBJJaHHS JUCepTalifiHOi po60TH, OKPECJIEHO 06'eKT, IIpeAMET i
METO/IY AOCIiIKEHHS, CPOPMYJIbOBAHO HAYKOBY HOBU3HY Ta 3a3HAaY€HO OCOOMCTUI BHECOK aBTOpA. [lepmmii po3misn
aHasli3ye CTaH MaJloi rilpoeHepreTuKy YKpaiHy, OCHOBHI TEXHI4Hi, EKOHOMIYHi Ta €KOJIOTiuHi IPO6JIeMH, & TAKOX
TEXHOJIOTii IPOBIAHMX BUPOOHUKIB. 3alIpONIOHOBAHO MOZEJIb TYPOiHU 3 MiJBUIIEHOIO MPOAYKTUBHICTIO Ta
3HIDKEHMMH BTpaTaMu. [Ipyruil po3zij NpUCBSIYE€HO ONMUCY KOHCTPYKTUBHUX OCOOJIMBOCTEN TPhOX TUIIIB
criipazenofioHux TypO6iH IMHEKOBOTO TUILY, 3a[IaTEHTOBAHMX Y MEXKax OJIHOTO MAaTEeHTY. BOHM peanisyroTh NpUHLIAII
IIOCTYIIOBOT'O CTUCKAHHS MOTOKY [1JIs1 IE€PETBOPEHHSI KIHETMYHOI eHeprii y MexaHiuHy. KoxkHa KOHCTPyKIList Mae
YHiKaJIbHi FeOMeTPUYHI 0CO6IMBOCTI. BukopucTaHo pi3Hi npodini sonarteit i MaxOBUKOBUIA €(PEKT [ MiBUILEHHS
CTabisIbHOCTi 06epTaHHs. Y TPeTbOMY PO3iJi ONIMCAaHO MOJIEpHI3allilo 1a00PaTOPHOI YCTAaHOBKYU Ta METOJVKY
BUIIPOOYBaHb TYpOiH Y BOJHOMY I IOBITPSHOMY I1I0TOKaX. BcTraHOBI€HO BUIIPOOYBaIbHUM MOJYJIb, IPUCTPIl 1715
3MiHU HanpsaMy IIOTOKY, BUMIPIOBaJIbHI IIPUJIaY Ta aBTOMAaTUYHUI KOHTposiep 3 SCADA-cucremoro. Lie
320€311e4YnsI0 TOYHICTh Ta BipOTifHICTh Pe3yJbTaTiB, CTBOPUBIIN OCHOBY [1JIs TOPiBHSIHHS KOHCTPYKLiil. YeTBepTuil
PO3[i BUCBITJIIOE aepOAHAMIYHY OLiHKY CIlipanenoAioHux Typ6iH y NoBiTpsiHOMY NoToli. ExcriepumeHTu 3
KOMIIPECOPHUM O0JIaIHAaHHSIM [03BOJIMJIA BCTAHOBUATH BILJIMB TUCKY, KOHCTPYKIii JonaTel i Kopmycy Ha
edexTuBHiCTb. ONTUMI30BaHi NapaMeTpy 3a6e3MeYnsu CTabisibHy poboTy TypOiH Y HECTAOIbHUX YMOBAX. Y II'SITOMY
PO3[iji mpe CcTaBeHo IPOoLieC IPOEKTYBaHHS Ta KOHCTPYKTUBHI 0COOJIMBOCTI TBUHTOBOI TYypOiHU 3 KJ1acy
mHekoBUX. Ha 0CHOBI aHani3y HeoJIiKiB criipaenofiGHUX KOHCTPYKLil ONTUMI30BaHO T€OMETPII0 KOPIIyCy Ta
Jionartey AJ1sl 3HWKEHHS TiApoIHaMIYHUX BTpaT i MifiBUIlleHHs €(EeKTUBHOCTI IEPETBOPEHHS €HEPTii.
BripoBasiskeHHsI KpUBOJIHIMHYX 3a0KPYTJIEHD Y 30Hi 3JIMTTS JIONIaTe i3 KOPIIyCOM J03BOJINJIO 3MEHIIUTH
TypOyJIEHTHICTb i 3a0€31eYnTH PiBHOMIpHUII PO3I10Ail HaBaHTaKeHHs. CTBOpeHa KOHCTPYKIis JIArjia B OCHOBY
TeXHIYHOI JOKYMEHTallii 171 IaTeHTyBaHHs. Y IOCTOMY PO3/iJli IpOaHaJi30BaHO Pe3yJIbTaTH J1ab0pPaTOPHUX
IOCJIiIPKEHD IT'STY BapiaHTIiB TypOiH y BOIHOMY IOTOL 3 ypaxyBaHHSIM Pi3HOI Macu Ta KyTa 1ofadi MOTOKYy.
BcraHoBII€HO, 1110 36iIbII€HHS] MacH IIOKpalllye CTabiIbHICTh O0epPTaHHS I eHepreTUYHy ePeKTUBHICTb, TOT SIK
JIeTKi KOHCTPYKLU{i MIBHIIIE 3aIlyCKAIOThCSI, ajle MeHII e(peKTUBHI Mifl HaBaHTaKeHHIM. [TolaBaHHs IOTOKY IIif
KyTom 90° 3a6e3neuye BUILY IPOAYKTUBHICTD, HiX 1if 45°. Ha OCHOBI OTpUMaHUX JaHUX CPOPMOBAHO
pexkoMeHpanii 3 onTumizanii Mmacu, Kyta rnogadi Ta pexxumiB pobotu Typ6iH 1y manux 'EC. Ceomuit po3gin
y3arajbHIOE Pe3yJIbTaTU 4OCJIiIKEHb, BU3HaYa€e HaAyKOBY HOBU3HY Ta NPAKTUYHY 3HAYYILICTh PO3POO6JIEHUX TYPOiH.
[IpoaHasnizoBaHO BIUIMB HANOPY, KyTa [107a4i, HABAHT)KEHHS T MaCU Ha e(PeKTUBHICTb pOOOTH. Jl0BEIEHO, 1110
1oja4a NoToKy nif Kyrom 90° Ta 36iybIIeHHS] Halopy cnpusioTs nigsuieHH0 KK, Halle(peKTUBHIIIO BUSBUIACS
reuHTOBa TypbiHa. ChopmoBaHO pekoMeHjallii 3 BUOOpy Ta ekcrutyaTauii Typ6in ns manux ['EC, a Takox
OKPECJIEHO NE€PCIIEKTUBYU IXHbOTO 3aCTOCYBaHHS B aJIbT€PHATUBHIl €HEPreTUlli Ta CYMDKHUX ranyssx. Y BUCHOBKaX
IiZICYMOBAaHO OCHOBHI PE€3yJIbTAaTU AOCHIIPKEHHS, CHOOPMYJIbOBAHO HAYKOBI MTOJIOKEHHSI Ta BU3HAYEHO HAIPSIMU
IIPaKTUYHOTO 3aCTOCYBAaHHS BIOCKOHAJIEHUX IHEKOBUX TyPOiH y cdepi BilHOBIIIOBAHOI €eHEPTeTUKU Ta CyMiKHUX
TeXHIYHUX ranyssx. OTpuMaHi pe3yJsbTaTy apo60BaHO HAa HAYKOBUX KOH(EPEHLIisIX, TEeMaTUYHUX CeMiHapax Ta
OIy0JIiIKOBaHO y (paxOBUX BUIAHHSX. 3alIPOIIOHOBAHI TEXHIUHI pillleHHS 3aXUIEHO IaTEHTaMU Ha KOPUCHY MOJIEJIb.
[Moganpimi [ocIiI)KEeHHS OpieHTOBaHI Ha afanTalilo po3po06IeHNX KOHCTPYKLIN 10 pealbHUX YMOB €KCILTyaTalli,
MigBUIIEHHS IXHBOT HAIIMTHOCTI Ta po31IMpeHHs chep 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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VIII. 3aKkJII04Hi BiZOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH paju

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuKk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

Ca¢onuk Annpiit [TerpoBuy

Cadonuk Auapiii [lerpoBuy

Bonpapesa TetsHa ['puropisHa

VKpIHTEI

IOpuenko TeTsHa AHaTOJlIiBHA



