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Kniouesvie cnosa: nonacmmuvie mawiuHvl, mopouodaibHvle SUHMbI, NEeMIe8UOHbIE GUHIMbL,
pabouyuii npoyecc nemiesUuOHbLX GUHNOS.

CoBpeMeHHBIE UCCIIEIOBAaHMs PA0OYHMX MPOIECCOB BUHTOB KaK BO3JYLIHBIX, TaK M TPEOHBIX
YKa3bIBalOT Ha TEHACHIIMM HCIIOJIb30BAHUS HECTAaHAAPTHBIX T€OMETpUYECKUX (QopM Jomactei
BUHTOB, TaKMX Kak TOPOMAAJIbHBIC WJIM TETIEBHAHBIE jomacTu. B paborax MaccauyceTckoro
TeXHOJIOTHYeCKOoro mHcTuTyTa [1, 2] (puc. la) yka3piBaeTcs Ha PEBOJIOIMOHHOE TOCTH)KCHHE B
ABUAIMOHHOM U MOPCKOM CEKTOpax 3a cyeT yBenudeHus 3P(EKTUBHOCTH BUHTOB, HEMAJIOBAKHBIM
MIPEUMYIIIECTBOM OTMEYAETCsI CHIYKEHUE YPOBHSA LIyMa MpH paboTe moJ00HBIX BUHTOB.

Omnupasice Ha padotsl [3, 4] (puc. 106, B) aBTOpaMu MPOBEIEHO HCCeaoBaHUE pabodero
rporiecca BUHTA ¢ METJICBUIHBIMU JIonacTsMu [5] (puc. 1T). BuxpeBble MOTOKH, BO3HUKAIOIINE TIPH
paboTe BHHTA, OKAa3bIBAIOT CYIIECTBEHHOE BIMSHUE Ha Tmapamerpsl pabouero mporecca Hu
3¢ (HeKTUBHOCTH BUHTA B IIEJIOM, COOTBETCTBEHHO HUCKIIFOUEHUE KOHIIEBOT'O BUXPS TO3BOJIUT CHU3HUTD
BO3HUKAIOIIME OTEPH JABJIEHUA MOTOKA, cieAcTBEHHO nobimas KIIJ[ BunTa.
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Pucynox 1 — Ipumepol peanuzayuu UHMO8 REMie8UOHOU opmbl.
a — Topoudanvuwiii sunm [1], 6 — Boxprop [3], 6 — epebnoii gunm Sharrow [4],
2 — nem.esuonviti gunm [5]

Pabounm Tenmom, ans uccnenoBaHus pabodero mpoliecca BUHTA € JIONACTAMU METJIEBUIHON
(GopMBI, BHIOpaHa UIAKOCTH C ILIOTHOCTBIO P = 999 Kr/M> mHpu cTaHAapTHBIX aTMOCHEPHBIX
yenoBusx (p = 101325 Tla, T = 288,15 K). IletneBuanas dhopma JIonacTu mo3BOJsIET 00€CIeUnTh,
IIPU OIpPENEICHHBIX IapaMeTpax BUHTA, CHIKEHUE THUAPOAMHAMMUYECKUX IOTEPb, HCKIIOUUTH
KOHIIEBbIE BUXPH, a JIBE HAarHETAIOIME U JBE 3aCachblBAOIIME TOBEPXHOCTH JIOMACTH CIIOCOOCTBYIOT
YBEJIMUEHUIO co3haBacMoro ymnopa. CouyeTaHWe I€OMETPHUYECKHX XApaKTEPUCTHUK IETIEBUIHOTO
BHHTA MIPUBOJUT K YJIYYILIEHUIO KauecTBa pabouero npouecca U 3p(PpeKTUBHOCTH rpeOHOro BUHTA B
LEJIOM.

Pe3ynbTaThl UnCIEHHOrO MOJIEIMPOBaHUS paboyero npoiecca rpedOHOro BUHTA IMPUBEIEHBI

Ha puc. 2 B BHUJAE 3aBUCHMOCTEM KpUBBIX JAeWcTBUA (Koapduimenra ymnopa Krp = on2D

2p5 B BHJC (I)YHKI_II/II/I OT OTHOCHUTCJIBHOU IIOCTYIIN BI/IHTa) u

paccuntanHoro KIIJ[ Ha ocHOBe MoJIy4eHHBIX 3aBUCUMOCTEN. KpuBble NECTBUS PEACTaBIEHBI IS
paznuuHoro marooro oTHomeHus (H/D) 1 O3BOJIAIOT BBISIBUTD BIIMSHKE I1ara Ha 3 GEKTHBHOCTh
rpeOHBIX BUHTOB METIEBUIHON (OPMBI.
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Pucynox 2 — Kpusvie oeticmeust u KI1/] 6unmos:—- ——H/D=1; _____ —H/D=125; _. _. —H/D=1,8

[TapameTpuueckast ONTUMHU3ALUSA T€OMETPUUECKUX [TAPAMETPOB BUHTOB METIEBUIHON (POPMBI
no3BossieT ooecieunts noBeimieHue KI1J[ 10 ypoBHS 1,4, = 0,65, MPEBOCXOIAIIETO KIACCHYECKHE,
TpaIUIIOHHBIE CXEMHBIE peIIeHHs TPeOHBIX BUHTOB, Y KoTopbiX KITJI 7 < 0,45, c otHOBpEeMEHHBIM
YBEJIMUYEHUEM TATOBBIX XapaKTEPUCTUK BUHTA. MHOTO(paKTOpHAs ONTUMM3ALNS pabOUYHX ITPOLECCOB
BUHTOB NE€TJIEBUHOMN (POPMBI CO3AACT YCIOBUS Ul YBEIIMUECHHUS TATOBBIX XapaKTePUCTUK, CHUKEHUS
YPOBHA IllymMa, oOOecledyeHuss TOIUIMBHOW SKOHOMUYHOCTH. DopMHUpOBaHHME METOJIUKU
IIPOEKTUPOBAHUS BUHTOB TAaKOH I'€OMETPHUM SIBJIETCS HEOOXOIUMBIM YCIOBHEM Ui BbIXOJA Ha
HOBBIIl YPOBEHb COBEPIICHCTBA U JAJIbHEHIIEro pa3BUTHs aBUALIMOHHBIX BO3AYIIHBIX M MOPCKHX
IpeOHBIX BUHTOB.
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Caenennsi 00 aBTopax

Mecponsin Apcen BrnaaumupoBud, JOKTOp TEXHHUECKHUX HayK, mpodeccop, 3aBeqyroIui
kadenpel «Mexanuku u nudposoro mpoektupoBanus»y PI'BOY BO «Ydbumckuii yHHBEpCcHTET
HayK{ U TeXHOJIOTHIY. O0JIacTh HAYUYHBIX HHTEPECOB: UCCIEIOBAHUS B 00IaCTH MPOSKTUPOBAHUS U
UCCIIEIOBaHMs OBICTPOAECHUCTBYIONIMX T'MAPONPUBOIOB ABUAIMOHHOM U PAKETHO-KOCMUYECKOU
TEXHUKHU.

[Mabenpaux FOnmus AxapeeBHa, crapmuii npenojaBarenb Kadeapsl «MexaHUKH U
udposoro npoektupoBanus»y OI'BOY BO «Youmckuil yHHUBEpCHUTET HAyKH WU TEXHOJOTHII».
OOnacTe HayuyHBIX HHTEpPECOB: HCCIENOBaHHMA B 00JACTH TNPOEKTUPOBAHHUS U HCCIIEIOBAHUS
JIOIIACTHBIX MAIIUH THAPABINYECKOM, aBUALIUOHHON U PAKETHO-KOCMUYECKOU TEXHUKH.
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LOOP PROPELLERS
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Current research on propeller workflows indicates trends in the use of non-standard propeller
blade geometries, such as toroidal or loop-shaped blades. The works of the Massachusetts Institute
of Technology indicate a revolutionary achievement in the aviation and marine sectors by increasing
the efficiency of propellers, an important advantage is the reduction in the noise level during the
operation of such propellers. Based on this the authors studied the working process of a propeller with
loop-shaped blades. The vortex flows that occur during the operation of the screw have a significant
impact on the parameters of the working process and the efficiency of the screw as a whole,
respectively, the elimination of the end vortex will reduce the resulting flow pressure losses,
consequently increasing the efficiency of the propeller.

The loop-shaped shape of the blade makes it possible, under certain propeller parameters, to
reduce hydrodynamic losses, eliminate end vortices, and two pumping and two suction surfaces of
the blade contribute to an increase in trust. The combination of the geometric characteristics of the
loop propeller leads to an improvement in the quality of the workflow.

Parametric optimization of the geometrical parameters of the loop-shaped propellers makes it
possible to increase the efficiency to the level of n,,. = 0,65, which is superior to the classical,
traditional designs of propellers, which have an efficiency of n < 0,45, with a simultaneous increase
in the thrust characteristics of the propeller. Multifactorial optimization of the working processes of
loop-shaped propellers will create conditions for increasing thrust characteristics, reducing noise
levels, and ensuring fuel efficiency. The formation of a design methodology for propellers of such
geometry is a necessary condition for reaching a new level of perfection and further development of
aviation air propellers and marine propellers.
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