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EKCIVIYATALIUIA TA BIIHOBJIEHHSA OBT
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B.M. Anekcees, B.M. Koponros, I0.I1. Cansnuk, O.B. Koponsosa

Hayionanvna axademis cyxonymuux giticok imeni ecemomana Ilempa Caeatioaunoeo, Jlveie

ITAPAITIY THA CUCTEMA JUIA BE3IIVIOTHUX JIITAJIBHUX AITAPATIB, IKA
CAMOCTIIHHO PO3BEPTAETHCA ITPOTHU BITPY

Y emammi npononyemuvcs napawtymna cucmema, siKa po3eepmacmucs RPOmu Gimpy CAMOCMIUHO, Wo 3a6e3-
neuye 3MeHUuleHHs 20pU30HMALbHOL Ma 6ePMUKATIbHOL CKI1A008UX weuoKocmetl npuzemienusi. L{s napawymna cuc-
mema Onsi bnJIA e6idpisnsemvcs 6i0 GI0OMUX MUM, WO 6 MICYAX KDINIEHHs CMPONi6 Npuuumi 6epmuKaibHi
HOLOMHUWA, KL NPU 6EPMUKATLHOMY Md 2OPUSOHMATLHOMY HepeMilyerHi OyOymb OpICHmMYy8amu napauwiymuy
cucmemy ma BnJIA npomu eimpy, wo 003601ums npu 3HUNCeHHi ma nocaoyi bnJIA smenwumu weudxkicmo
npuzemaenHss, a maxoc (npu 8i0kpummi) 3anobicamu nepexnecmy napauwlyma nio 4ac 66e0eHHs oo 8 Oir.

Knrwouogi cnoea: napawymni cucmemu, napawiym, Oe3sninomuuil iimanbHull anapam.

ITocTanoBka npodaemu

PizHOMaHITTS OE3MUIOTHUX JITaNBHHUX arapatiB
(BrJTA), iX eKOHOMIYHICTh, MAHEBPEHICTh Ja€ IMiICTABH
3aCTOCOBYBATH 1X y Garathox cepax aisuibHOCTI. 30Kpe-
Ma, po3risiaaty briJIA sk onuH 3 HaBaXITUBIIIKX 3aC0-
0iB MOBITPSIHOT PO3BIJIKH, 3aCTOCYBAHHSI SIKOT'O JIO3BOJISIE
CYTTEBO MOKPAIUTH CUTYAIIiHY 00I3HAHICTh KOMaH/IH-
piB Bcix piBHIB. Taktnyni BriJIA 3acrocoByroTbes s
CIIOCTEPESIKEHHSI 3a MoJieM 000, BUSBJICHHS IIUJICH, BUKO-
HaHHS 3aBJIaHb 11100 3a0e3MeYeHHs] BOTHEBOI IMiITPUMKH
BIMCBK IIJISIXOM 3IHCHEHHS IIJICBKA3aHHS apTHIICPIACh-
KM CHUCTEMaM TOLIIO.

BriJIA € BapTicHUM 3pa3KoM 030pOEHHSI, BapTiCTh
SIKOT'O CKJIAJIA€ SIK MiHIMYM MUJIBHOHH TPUBEHB, TOMY BasK-
JUBUM ITHTaHHsM € ¥oro 30epexerns. loceix ATO Bka-
3ye, 10 3HAYHA KUTBKICTh BUBEJCHHS 3 Nany briJIA npu-
nasiae Ha eTan npuzemiieHHs. e mos’s13aHo 3!

- MIOCAJIKOI0 TIO-TITAKOBOMY;

- IOMHUJIKaMH OIIepaTopa;

- pi3KUMU 3MiHaMU BIiTpY;

- TIePEeIKOJaMH Ha MiCIIeBOCTI;

- MOCaJKOKO 3a JIOTIOMOT'OI0 MTapalryTa;

- OOMEKEHHSIM 3a HIBUAKICTIO BITpY.

UYepes 3actocyBanHs Ha O6opTy BrJIA BHcokoBap-
TICHOT'O I[IbOBOTO HaBaHTA)KEHHS BUHUKAE TOCTpa I0-
Tpeba 30epexkeHHs HE JHIIE IUIaHepa, a U amapaTypH
pasom 3 indopmargiero [1]. BaximBoro ymoBow 36epe-
JKEHHsI € 3MEHILECHHs IIBUAKOCTI mpu3emiieHHs bnJIA
MapanryTHAM CIIOCO0OM.

AKTyalbHHM 3aBIaHHSAM € TIONIYK HOBHUX IIUISXiB
edekxTrBHOTO 3acrocyBanHs napamrytHux cucteM (I1C)
s BriJIA, mix yac mocamku mapanryTHEM CIOCOOOM

a0o Tpu BUHUKHCHHI aBapiiiHOI cHTyallii, 30KpeMa 3a
pPaxyHOK YAOCKOHAJICHHS MApallyTiB, SKi CIPOMOXHI
caMocCTiiiHO cTabimi3yBaTn nojokeHHs briJIA BigHOCHO
TOPH30HTAIBLHOTO IOTOKY TTOBITPSI.

AHaJIi3 0CTAHHIX JOCTiIAKeHb i myOaikamii

[IpoexkTyBaHHS Cy4acHHUX IapallyTiB IIOBUHHO BHU-
XOOUTH 3 YMOBH 3a0e3IeYeHHS MaKCHMAJBbHOTO aepo-
JIMHAMIYHOT'O OTIOPY IPU MiHIMAJIBHIM Maci KOHCTPYKIIIi,
110 € 0coOyMBO BaxkiuBuM st BriJIA 3 ornsny Ha Horo
MOPIBHSHO MaJly Macy.

VY cydacHux po3pobkax [2—4] BUKOPHUCTOBYIOTHCS
Taki TUMU MApalIyTiB. KPYIJHH, KBaJpaTHHH, XpecTo-
nmoAiOHMiA, OIHOOOOJIOHKOBHUN a00 IBOXOOOIOHKOBHIA
THITY <KPUJIO», )KOJICH 3 SIKUX HE 3[aTHHIl B TOPU3OHTAIIb-
HOMY TIOBITPSIHOMY IIOTOIll PO3BEPTATHCH O€3 30BHIIMI-
HBOT'O BTPYYaHHS.

BukopucTaHHSIM NapanryTiB, SKAM BIACTHBA Y I10-
BITPSIHOMY TIOTOIli OChoBa cuMeTpis [1, 2, 4], Bupimy-
€ThCs 3aBIaHHA ranbMyBaHHS briJIA B mpocropi, € cTa-
Oimizamis Ta BBiJ B Iif0 OCHOBHOrO mapamryra. OmHak
camocrtiitHo Taki [IC He 3MOXyTh pO3BEPHYTUCH B TOPH-
30HTAJIFHOMY TIOTOIIi IPOTHU BITPY.

ToMmy HEOOXiTHUM € MOIIYK HUISAXiB 3a0e3MeUeHHs
po3Bopoty I1C Ge3 30BHIIIHLOr0 BTpY4aHHs ISl IOKpa-
mieHHs OesnewyHoro mpu3emiieHHs brJIA mapamryTarM
crmocoOoM i yac aBapiitHoi cutyariii (abo mocaakm).

MeTtoro cTaTTi € HOIyK eEeKTHUBHOIO CIIOco0y 3a-
Oe3reueHHs] CaMOCTIHHOTO Opi€HTYBaHHsS B MOTOLI Ma-
pamryta mpoTH BITPY JJIs 3MEHIICHHS HOrO IIBHIKOCTI
TIPU3EMJICHHSI TTiJ1 Yac 3HMKeHHs Ta nocajaku brJIA ma-
pAalIyTHHUM CITOCOOOM.
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Buxkaax ocHOBHOro Mmarepiasty

J1nst 3a0e3meyeHHst Oe3MeYHOr0 3HIKEHHS Ta MPH3EM-
JICHHs JIITaJBHOTO amapara HponoHyeTbest cxema [IC,
sika Ha BiaMmiHy Bin Bimomux (kpumo Porammo a6o IIC
I13-81¢h) 3MOKe CaMOCTIHHO PO3BEPTATHCH MIPOTU BITPY
0e3 30BHINIHBOTO BTPYYaHHS, MO 3a0€3MEYUTH 3MEH-
LIEHHS TOPU3OHTAIBHOI Ta BEPTHKAJIBHOI CKJIaJOBHX
IIBAZIKOCTI TPH3EMIICHHS, a TaKOX 3amo0iraTe mepe-
XJIECTY CTPOII MapaniyTa py BBEICHHI HOro B [it0 (mpu
BigkpwurTi) [5-8].

3anpononoBana [IC € KymoioM, BUTOTOBJIEHUM 3a
CXEMOIO TPUKYTHHKA. B MiCLISIX KpIIUIEHHS CTPOIIB MpH-
LTI BEPTUKAIIbHI MOJIOTHUINA, SKi PU BEPTUKAILHOMY
Ta TOPU3OHTAIBHOMY IepeMillleHHi OyayTh B MOTOII
opientyBartu [1C ta BriJIA npotu BiTpy.

Posrastremo noeemiaky I1C B moromi i HAHOLTBIT
XapaKkTepHUX Horo HampsiMKiB. [t bOro po3ristHEMO
I1C npm pi3HMX BapiaHTaX PO3TAIIyBaHHS ITOB3/IOBKHBOI
ocCl BiIHOCHO ITOTOKY HAaNpsIMKY BIiTpY.

Bapianr 1.

D 'N

Puc. 1. Cxema ropusonTansnoro nepepizy I1C
(BiTep nve Ha I1C 3 GppPOHTAIBLHOI CTOPOHH)

Ha puc. 1 BBeneno mactymui nosuauenus: CD —

BiCh CHMETDIi, MN — HaMpsIMOK IIBHUIIKOCTI BITPY, Ol —
KYT MDK HampsMKOM IIBHIKOCTI BiTpy Ta Biccio IIC;
LT LMN ra CD'LCD.

[TapanryTHa cucTeMa po3TalllOBaHa TAKUM YHHOM
(puc. 1), mo minis CD - ii Bico cUMeTpii, YTBOPIO€E
KyT Ol 3 JiHi€0 MN — HaNpsMKOM BITpY.

3 reoMeTpHUYHUX MipKyBaHb Ma€MO HACTYITHE

y:g—(p+(xs®+a

i 1)
Bza—(p—as®—oc

18/2018

Toni MOBXWHU BifPi3KiB LO, oT (mo3HaunmMo

S a Ta Sb , BIJIMOBI/THO) OTPHUMAEMO 3i CITIBBiIHOIIIEHB

S, =1-cos(®-a)
Sp=1-cos(@+a)|’ 2
pe | — noxuna AO=0B,
3 ¢izuunnx mipkyBaub [3] Fa Ta Fb — MOy

CWIH, 110 IIIOTh Ha AO Ta OB OOKOBI MOBEPXHI

IIC 3 Ooky MOTOKY MOBITPsl, MPOMOpIiiHA IOl ii

HOMEPEYHOro Mepepidy, TOOTO MOXKHA 3aMUCATH
Fo=k Sy=k 1 cos(®—a)

, ©)
Fo =k Sp =k | cos(®+a)

ne K — xoepiuient mponopuiitrocri, mo xapakrepusye
cuiioBHit BrumB noBitps Ha [1C.
3i cniBBiHOMmEHD (3) MaemMo

Fy, _cos(®@+a) @
F, cos(@-a)

T

Bigomo, 1o npu 3MmiHi aprymenty Big 0 10 E

byHKIIs Yy =COSX ¢ MOHOTOHHOIO, CIIaJHOI0, TAKUM
YHHOM, i3 popmyiu (4) Mmaemo

5

Fo>Fp. ®)

IIpencraBumo CHITH, IO Iif0Th HA YacTHHU A0 Ta

OB TIC wuepe3 BekTOpH Fa Ta Fb, BiJIOBITHO.

OO0YHCIMMO MOMEHTH, 3 SIKHMHU BOHHM OYIyTh JiSTH Ha

BinnoBigHi yactuau [IC. [TozHaunmo yepes da Ta db

twredi cun g ta Fb, BianoBigHo. OueBHIHO, IO

dy = lcos(@ ~a)
2 (6)

dy = ;cos((i) +a)

Bepyun g0 ysarum, mo Y =COSX wmonoronno

criajjae Ha MPOMIXKKY 3MIHH apryMeHTy, 110 PO3rJisiia-
€TBCSI, MAEMO HACTYITHE

Jlns Bu3HaueHHs HanpsaMKy po3opoTy [IC BusHa-

YUMO Ma Ta Mb MOMCHTH CUJI Fa Ta Fb,H_lO I[iIOTI)

Ha Hel BIZHOCHO () O, a came
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“za - Ea da ®)
Mp =Ry -dy
3 ypaxysaussm (5) ta (7) maemo, 1o
Ma|>|Mp|, ©)

t00TO IIC Oyme po3BepTaTHCh y HAPSMKY 3a TOAMHHU-
KOBOIO CTpinkoro (puc. 1) 10 TOro cray, MOKH KyT O
He cTaHe piBHMM HyJeBi. SIKIIO HampsMOK BITpY Oyne
JBOPYY, TO MOBOPOT OyJe 3AiiICHIOBATHCh MPOTH TOAUH-
HHMKOBOI CTPLIKH.

Takum ynnom, I1C Oyne po3BepraTuch MPOTH BITPY,
TOOTO Ma€ MicClie CUTYallisl CTIKOI piBHOBAry.

Bapianr 2.

PosrisiHemo BapianT, ko mpu poskputti [1C cuma
BiTpy aie Ha I1C 3 TunbHOI cToponH (puc. 2).

O

[

Puc. 2. Cxema ropusonraasnoro nepepisy INC
(BiTep ave Ha TIC 3 THIILHOI CTOPOHH)

Y 1pOMy BHINAAKY BHHHMKA€ CHUTYaIlisl HECTIHKOI

piroBaru. [Tosnaunmo uepes Faq ma Fy cwm, mo mi-

10Th 3 00Ky moToKy moBiTps AO Ta OB, BiamoBigHO. B
cuity HeckiHdeHHo Maoi Hecumerpii [1C, abo HepiBHO-

MIpHOCTI TIOBITPSIHOT'O ITOTOKY CHJIH Fa Ta Fb HE €
onHakoBMMHU. Toxi, BiJIMOBIZAHO, MOMEHTH LHX CHII
BigHocHOo Toukn () CTaroTh HEPIBHUMH, IO TIPH3BOIUTH
JI0 TOro, IIO MapamyT IOYWHAE PO3BEPTAaTHCHh y OiK
O1TBIIOr0 MOMEHTY, JIOBEPTAE MAPALIYT BiJ] BUXiTHOTO
TIOJIOXKCHHS, KOJNH BICh 1 HAmpsMOK BIiTpY Oynmm ma-
panenbHi. [IoBOPOT TPU3BOAWTH A0 3POCTAaHHS Oilb-
IIOr0 MOMEHTY Ta JI0 3HWI)KEHHS MEHILIOr0o — 10 HYJI.
TakuM YMHOM, TapamIyT PO3BEPTAETHCSA MPOTH BITPY i
3afiMa€ TOJIOKEeHHsI CTifKOI piBHOBary (Bapiant 1).

OTmxe, OBEICHO, 10 KYyION Mapaimryra po3BepTa-
€THCS IPOTHU BITPY 1 3aiiMae MOJIOKEHHsI CTIHKOI PiBHO-
Baru y BUINaJKax, konu cuna Bitpy aie Ha [IC sk 3 ¢pon-
TaJIbHOI, TaK 1 3 THJIBHOI CTOPIH.

L1 cxema mapamrytHOi cucremu [8] 3abesmeuye
po3Beprannsi brJIA npoTu BiTpY, 1110 3MEHIIUTH BEPTH-
KaJbHY Ta TOPU3OHTAIbHY IMIBUIKOCTi, JO3BOJHTH
30UIBIINTH KOPUCHE HaBaHTaxxeHHs BriJIA, a 3 BuKoO-
pUCTaHHSIM  CydacHHUX MaTepiajiB  3MEHIIUTH
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MacorabapuTHI pOo3MipH MapamyTHOI CHCTEMH IS
BHUKOpUCTaHHS Ha briJIA.

BucHoBxku

3anporoHoBaHa CXeMa MapallyTHOI CHCTEMH 3a-
Oe3nedye caMOCTiIHHMI 11 pO3BOPOT Y TOTOLI POTH BITPY
0e3 30BHIIIHBOTO BTPYYaHHS y IpoIec Oe3aBapiiHOro
npuzemieHHs briJIA.

BukopucTaHHs BUIIEONUCAHOI CXEMH MapairyTHOL
cucremu mis brJIA, ska camocTiHHO po3BepTaETHCS
MPOTH BITpPY, 3a0€3MeYnTh CAMOCTIHHHUIA PO3BOPOT Mapa-
HIyTa B MOTOILI MPOTHU BITPY, a TAKOXK 3amodiratrume
HepexyecTy KyIosa Iapamyra, 10 JO3BOIUTH 3HAYHO
miBUIIMTH piBeHb Oe3nekn BrJIA mnpu mpusemiieHHi
HOro mapamyTHUM CIIOCOOOM Ta TMOPSITYHKY B aBapii-
HUX CHUTYaIlisX.
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IMAPAIIIOTHASI CUCTEMA JJIS1 BECIIMJIOTHBIX JIETATEJIBHBIX AITITAPATOB, KOTOPAS
CAMOCTOSTEJIBHO PA3BBOPAYNUBAETCS ITPOTUB BETPA

B.H. Anekcees, B.H. Koponés, 1O.I1. Cansauk, O.B. Koponéra

B cmamve npeonaeaemcs napawomnas cucmema, KOmopds 6 OMiuyuL om u38eCmHulX pazgopaiusaemcs npomus eempa
CamMoCmosmensHo, 4mo obecnequeaem ymeHbuienue 20pU3OHMAaIbHOU U BEPMUKAILHON COCMAGIAIOWUX CKOPOCMEl NPU3eMIeHU.
Oma napawiomnas cucmema ona bn/IA omnuuaemcs om uszgecmHuIX mem, 4mMo 6 Mecmax KpenieHus Cmpon npuuiumesl
6epmuKanbHvie NOTOMHUWA, KOMOpble Npu 8ePMUKATLHOM U 20PUZOHMATbHOM nepemewjenuu 6yoym opuenmuposams [1C ma
bnJl4 npomue eempa, umo noseonum npu crhudicenuu u nocaoke bnJIA ymenvwumes ckopocms npu npusemaenuu, a maxice (npu
OMKpbIMULL) NPEOOMEPAWANTs NEPEXTLECT NAPAIOMA 80 BDEMs 66€0EHUsL €20 8 Jelicmale.

Knrouesnie cnosa. napawiomHusie cucmembsl, napauiiom, bOecnunommulil 1emamesibHbll annapam.

PARACHUTE SYSTEM FOR UNMANNED AERIAL VEHICLES, THAT IS INDEPENDENTLY TURN AGAINST
THE WIND

V. Alekseev, V. Koroliov, Yu. Salnick, O. Koroliova

Tactical UAV are used to monitor the battlefield, identify targets, perform missions to provide fire support for troops,
target artillery systems, etc. With the use of a high-speed target load aboard the aircraft, there is an urgent need to save not only
the airframe, but also the equipment along with the information. The design of modern parachutes must be based on the
condition of providing maximum aerodynamic resistance with a minimum design mass, which is especially important for the
UAV due to its relatively small mass.

An analysis of recent studies and publications has shown that existing parachuting systems can not independently turn
against the wind without external intervention. With the use of parachutes, which is characterized by axial symmetry in the air
flow, the problem of deceleration of the UAV in space is solved, the main parachute is stabilized and put into operation.
However, by themselves, such air systems will not be able to turn in a horizontal flow against the wind.

The parachute system is proposed can independently turn against the wind. This will reduce the horizontal and vertical
components of the landing speed. The parachute system proposed for the UAV differs from the well-known fact that in the places
of attachment of slings fastened vertical cloths, which, when vertically and horizontally displaced, will orient the parachute
system and UAV against the wind. It will allow to reduce the landing speed when lowering and landing UAV, and also prevent
overlapping parachute when put into operation (when opening).

Two variants of the location of the longitudinal axis relative to the wind direction are considered.It is proved that the dome
of the parachute turns against the wind and is in a position of stable equilibrium in cases where the wind force acts on the PS
both on the front and on the back.

Consequently, the scheme proposed by the authors of the parachute system will be able to provide a landing of the UAV
against the wind, which will reduce the vertical and horizontal velocity, will increase the payload of UAV, and, using modern
materials, reduce the mass-size dimensions of the parachute system for use on the UAV.

Keywords: parachute systems, parachute, unmanned aerial vehicle.
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HAIIPAMU HIABUINEHHA EOEKTUBHOCTI TEXHIYHOI'O
OBCJIYTOBYBAHHSA CUCTEMM KUBJIEHHSA IBUT'YHA ITOBITPAM
OCHOBHUX 3PA3KIB TAHKIB (T-646B, T-64bM)

Pozensanymo npobremui numantst iCHyIO4020 CMAHY 0OCIY208YEAHHS CUCTEMU HCUBTEHHS OBUSYHA NOGIMPIM
ocnoenux spaskie manxie (T-645B, T-64BM) ma no2niou Ha wiiaxu nNiOBUWEHHS epekmusHoCmi MexHiuHO20
00CY208y8aHHSL NOGIMPOOYUCHUKA MOOILILHUM CIMEHOOM, 3a 00NOMO20I0 CYUACHO20 ACOPMUMEHMY MUIHUX 3AC00i6.

Knrwowuosi cnosa: cucmema dcusnenist 0gucyna nogimpsam, mexmiune o6Ciyeo8y8anus, MUtini 3acodu, naprose
001a0HAHHS, MEeXHIYHULL Cepeic, eKCNIyamayis, mexHiuHe 3a0e3neuenHs.

TEXHIYHOI JOKYMCHTAI[IEI0 BHU3HAYCHO TEBHHUI 00CST
ITocranoBka npodaemMu TexHiuHoro obcayrosysanns (nami TO), BianoBigHO 10
SIKOTO BCTaHOBJIIOIOTHCS TEPETIK OIeparlii, MoCiiIoB-
HICTh 1 TEXHOJIOTiS iX BUKOHAHHS, a TAKOX 4Yac IX Ipo-
BeieHH. TO MPOBOAUTHCS B CTAIIOHAPHHUX Ta TOJIHOBUX
yMOBax, CWIaMH Ta 3aco0aMu eKimaxiB, a st

VY TaHKOBHX MiZPO3/iIaX OCOOJMBA yBara TPHILIIS-
€ThCS TIITPUMAHHIO HAJIGKHOTO PIBHS TEXHIYHOIO CTaHY
BTOT 3 BEMOror MOCTIiHOI TOTOBHOCTI JO BHKOPHC-
TaHHS 3a MPU3HAYCHHSM. 3 IIi€}0 METOK, HOPMATUBHO-
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