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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

AepopnHamika nepcrneKTUBHUX 6e3MiNIOTHUX JiTanbHux anaparis (BI1JIA) 3 BuxoporeHeparopaMu Ha

aepOILI/IHaMi‘{HI/IX IMOBEPXHAIX.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Aerodynamics of promising unmanned aerial vehicles (UAVs) with vortex generators on aerodynamic surfaces.

Pedepar yKpaiHCBKOIO:

OG6’eKTOM [OCTIIKEHHS € TPOLLECH 3MiHU a€POIMHAMIYHUX XapaKTEPUCTUK HECYUMX [IOBEPXOHb i KOMIIOHOBOK
BITJIA npu BCTaHOBJIEHHI Ha HUX 00’eMHUX BUXpoyTBopioBayis (OBY) B 3anexxHocTi Big popmu OBY, micuis
po3TallyBaHHs, MacITady, IIBUAKOCTI MOBITPSIHOTO MOTOKY, TOw0. MeTa: ctBopeHHs BINJIA, siki 3abe3neyaTth
II0JIbOTU Ha BEJIMKUX KyTax aTaky, Ipu 30ypeHiit aTMocdepi, 3 JiKBiAyBaHHS €PEeKTiB CTATUYHOTO riCTePe3UCy B 30Hi
BiJpMBHMX KYTiB aTaKy; BUKJIIOYEHHS 3BAJIIOBAHHS B LITOINOP; [IOKPAIIEHHS KEPOBAHOCTI. MeToz, MOCTiI)KEHHS —
BaroBUil Ta APEHAKHUM €KCIIEPUMEHT, Bi3yasbHi JOCJIIPKEHHS B a€pOIMHAMIUHUX TpyOax. AnlapaTypa:
TPbOXKOMITOHEHTHI Ta MIE€CTUKOMIIOHEHTHI €JIEKTPOTEH30Bary, iHpopMauiiHO-BUMIipIOBaIbHOI cucTemMu «IBC
YTAII-2 /1002L», 6araTokaHajibHa aBTOMATU30BaHa cucTema 360py i 06pobku inpopmarii “JIpenax-M2”.
PesynbraTtu: — po3pobseHi Tunosi ¢opmu OBY Ha HOCKy ITpodisto, sIKi CyTTEBO 30i/bIIYIOTh KpUTHUYHI KyTH aTaku
KpUJIa, YCYBAIOTh Pi3Ke 3MEHIIEHHS MiJHIMaJIbHOI CUJIY IIPY BUXOZi HA 3aKPUTUYHI KyTH aTaKH, SIBULIA CTATUYHOTO
ricrepesucy; — BU3Ha4€Hi OCHOBHI 3aKOHOMIpHOCTI BIiMBy OBY Ha iHTerpasbHi i IoKaylbHi aepoauHaMivHi
XapaKTePUCTUKY Tilia OOTiKaHHS; — BU3HAUeHi Haii6inbll e(peKTUBHI NapaMeTpy KOMIIOHYBAaHHSI MOJieJIell HeCyYnx
noBepxoHb OBY 17151 oKpalleHHs eKCITyaTaliliHuX XxapakTepucTuk BITJIA, nigBuiieHHs 6€31eKy M0JIbOTiB. —
asnbObOM aepoAMHAMIYHUX XapaKTEPUCTUK KOMIIOHYBaHb eCTH NpodiniB OBY; - MpoOeKT MeToauKU
eKCIIEpMMEHTAJIbHUX IOCTIIKeHb Mozesieil podisliB Ha MaylnX MBUIKOCTSX; — IPOEKT METOOUKY OJHOYACHOTO
IIPOBEJIEHHS BaroBUX i IPEHaXKHUX BUNIPOOYBaHb Moaeli Bifciky kpusa B TAII-2; — npoekT T3 Ha CTBOPEHHS
nepcrnekTuBHOro BITJIA 3 BUXpoakTuBHUM KpuyioM. HoBM3HA: CUCTEMATUYHICTD NOCIiI’)KeHb, OTPUMAaHHS
ONTHMAJIbHUX CHIBBiJHOLIEHb MK po3mipamu, Gpopmoro, posrairyBaHHsIM OBY Ha KOHKpeTHUX Npodisnsax. CTBOPEHO
anpbom AJIX Mopenelt mecTtu TuniB npodisniB 3 Tppoma tuniamu OBY. Cdepa BUKOPUCTAHHS: HiANPUEMCTBA
MiHicTepcTBa 060POHHU, CilIbCHKOTO rOCIOAPCTBA, MiHICTEPCTBO HAJ3BUYANHUX CUTYyalill, Ta Pipmu, sIKi

3alIMalOThCS PO3POOKOIO T BUTOTOBJIEHHSM JliTakiB Ta BITJIA

Pedepar aHIJIiHCBKOIO:

The object is the processes of aerodynamic characteristics variation of the UAV lifting surfaces and configuration
when volumic vortex generators (VVGs) are installed depending on their shape, location, size, free-stream velocity,
etc. Objective: development of UAVs that will ensure flight at high angles of attack in rough air, elimination of the
static hysteresis effects around critical angle of attack; prevention of aircraft spin; improved control. The method
of investigation is a weight and gauge experiment, visual investigations in wind tunnels. Equipment: three-
component and six-component strain gauge electronic scales, information measurement system "IVS UTAD-
2/1002L" multichannel automated system for data collection and processing "Drainage-M2". Results: - developed
standard forms of VVGs on an airfoil leading edge, which significantly increase wing critical angles of attack,
eliminate a sharp decrease in lift force at post-critical angles of attack as well as the phenomenon of static
hysteresis; — determined the trends of VVGs influence on the integral and local aerodynamic characteristics of
objects in the airflow; - determined the most efficient configuration parameters for models of lifting surfaces with
VVGs to improve the operation performance of UAVs and its flight safety; - draft of experimental investigations
methodology of airfoil models at low speeds; - draft of methodology of simultaneous weight and gauge testing of
the wing section model in NAU TAD-2; - project specification for creation of perspective UAV with vortex flow
wings Novelty: systematic research, obtaining optimal relationships between the size, shape, location of the VVGs



on specific airfoils. An atlas of aerodynamic characteristics of six airfoil types with three types of VVGs was
created. Application scope: enterprises of the Ministry of Defense, Agriculture, The State Emergency Service of
Ukraine, and companies engaged in the development and production of aircraft and UAVs.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: AepopnHamika IepCIEKTUBHIX GE3MIOTHUX JliTanbHux anapatis (BI1JIA) 3

BMXOPOT€HEPaTOpaMU Ha aepOAVHAMIYHUX ITIOBEPXHSIX

Ha3zpa HTII aHrsi#icbKO0: Aerodynamics of perspective unmanned aerial vehicles (UAVs) with vortex

generators on aerodynamic surfaces

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

l'asy3p 3aCTOCYBaHHS: ABialiiiHO-KOCMiYHa TeXHiKa i TpaHCIIOPT
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Ineq ta 3agava mocizpkeHHS noJigraia y mouyky onTUManbHUX GOPM BUXPOYTBOPIOBAYIB, iX
PO3MipiB, po3TallyBaHHs Ha NPo@ii, sKi 6 3HiMann Hebe3Ne4Hi e(eKTH BUXOy HECYUMX TIOBEPXOHb HAa KPUTUYHI
KYTHU aTaK4 Ta [IPU LbOMY HE MOTipUIyBAJIM Aa€POAVHAMIYHI XapaKT€PUCTUKU HA KPEMCEPChKUX PEXKMMAX I0JILOTY.
s nporo 6ynu MpoBeJeHi NOCiIPKeHHS 3 MOZesIsIMU BifICiKiB Kpuiia 1eCTy TUIliB, 3 Monesnsmu OBY nep’situ Tunis
3a GopMOIO i3 BMIHHMMU IapaMeTpaMy KOMIIOHYBaHHS TaKMMHU, SIK KPOK BCTaHOBJIeHHs1 OBY, 1ioro po3mipu, KyT
BcTaHoBsieHHd OBY. OTpumani i mpoaHasnizoBaHi JaHi BaroBUx i IpeHaXHUX BUITPOOYBaHb MOZIEJIEN B a€pOTPybax
YTALI-2 i TAI-2 HAY. BuBuasnace ¢i3nyHa KapTrHa IPoLeciB 00TiKaHHS NPOoyBaabHUX Mogeseii 3 OBY 3a
IIOIIOMOTOI0 Bidyaslidalii METOOM HaKJICIOBAaHHS IIOBKOBUHOK Ha IIOBEPXHIO MOZeJi. TakoXX MpOBOIUIINCH
nociigkeHHs BBy OBY, BCTaHOBJIEHUX Ha KPUJIO, BEPTUKAJIbHE Ta TOPU3OHTAJILHE ONIEPEHHS, Ha aePOAUHAMIYHI
XapaKTePUCTUKU Mogedi jitaka L-39. Bcboro 6ys10 BUKOHAHO 6ilst TSI TUCOT IPOAYBOK Y AIBOX a€POJMHAMIUHNX
Tpy6ax HAY.

ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: creopenns npuHumunoso HOBOI npoayKuii st

MifgBUIIEHHS 6€3eKH MOJIbOTIB JiTaJIbHUX alapartiB
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTuyHa peasisanis HTTI

IloyaTok eramy:

3aKiHYeHHs eTamny:

Cno>xkuBavi npo,uyKILi'i: dipmu, sKi 3aiiMaloTbCsl PO3POOKOIO Ta BUTOTOBJIEHHSIM JIETKUX JIiTakiB Ta BITJIA,
MigIpUEMCTBA MiHiCTEPCTBa OOOPOHH, MiAITPUEMCTBA CiJIbCHKOTO TOCIIOIAPCTBA, MiHICTEPCTBO HAI3BUYAHUX

CUTYyallili, lep>KaBHA IPMKOPAOHHA CIy>XK0a, BUPOOHMKY Ta €KCIIJIyaTaHTH JIiTaKiB Jjierkoi asiauii Ta BITJIA
IlepcneKTHBHI PHHKH: VkpaiHa, Kpainu €C
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HaLAIOTHCS
HasiBHiCTB Gi3Hec-myIaHy: Hi
TexHiKO-eKOHOMiYHE OOrpyHTYBaHHSI: Hi

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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