1. MoTOpHM poTOpniaHM U NflaHepu ¢ Kpuna B 3aTBOPEH KOHTYP
Motorized rotorplanes and gliders with annular ring wings

1.1. Pecypcu

TeHOeHUMATa 3a MacoOBO HaBfiM3aHe Ha enekTpuyeckaTa Tara BbB
BOOHWA, Has3eMHUA U Bb3OYLUHUSA TPaAHCMOPT Ce AbJ/HKM He caMo Ha
€KONorMyHuTe N npegumcrea. YnMcTo TexHUYecKkuTe npeumyLliecTBa Ha
ernekTpuyeckarta Tara ca MHOro rno-rofiemMm 1 no-BaxkHM OT eKONOrn4yHuTe.
Ho B MmacoBaTa nponaraHga To3u 6e3cnopeH TexHu4Yecku pakT no-
Marnko ce pasnpoctpaHaBa. OCHOBHUAT MaTepuan 3a eneKkTpudeckuTe
MawuHM e mearta. [oAUWHUAT nasapeH AOsSn Ha LOCTaBKUTE Ha Meq u
MegHn mnsgenuna e Hag 300 munmapga gonapa, KOeTo € 3HayuMTesnHo
nosBeye OT dena Ha BCUMYKM OCTaHanuM wMeTann. AKO MMa Hewlo
NONOXUTENHO 3a bbnrapus B To3n dakT e, Ye HMe cMme cpef nbpeute 3
npou3BoauTeNn Ha Me[, B cBeTa. A TbXHOTO e, Ye n3Hacame novYTn camo
CypOBMHaTa M TO He 4Ype3 HallK, a Ypes3 YyXam PMPpMU KOHLIECUOHEPU-
CbOTBETHO rofieMmuTe napu OoT pPOAHUSA pecypc € B usHocutenure. [pu
cerawHutTe TexHonormm meata e 6esanTepHaTUBEH KOMMOHEHT OT
enektpuyecknte pgsuratenun. [Jobpe wm3BectHO, 4ye Bcsaka 6e3veTkoBa
WHOYKUMOHHA enekTpudecka MawuHa (6e3 NOoCTOsiHHM MarHutu) oT
cpefeH Krnac € OKOMo Tpu MbTU MNo-eHeproedekTMBHa OT Han-
eeKTUBHUTE MOTOPU C BEH3MHOBMK ABUraTesw.
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BTOpuAT MO Ba)XHOCT KOMMOHEHT 3a enekTpuyeckata MoOOUMIHOCT
ca 3apexpaemuTte akymynatopn. B Hawe Bpeme npeobnagasar
nntnesute. [locera y Hac He ca OTKPUTM NUTUEBU Haxoguuwa. Ho kato
anTepHaTMBa WMamMe LUMHK W MaHraH, KOUTO Ca efleMeHTM 3a
NPOM3BOACTBO HA HENMUTMEBM aKyMyaToOpMW.

[MepcnekTuBHa anTepHaTMBa Ha akymynaTopuTe ca BOAOPOLHUTE
FOPUBHU KNETKU KaTO He3aMbpcCsABaLUM €neKTpu4eckn reHepatopu. 3a
cera, CbXpaHeHNeTo N NpeHacsHeToO Ha BOOOPOA, HE3aBMCUMMO Adanu e
3ereH unn He, He e NpuemMnuBo pelleH npobnem. EqHo oobpo pelwueHne
Npy M3NOM3BaHETO Ha BOAOPOOHM TFOPMBHM KNeTkn Ha ©Oopaa Ha
eneKkTpo-aepomModnnun € CbXxpaHeHNeTo My BbB BOAOPOOHU CbeaMHEHNS.
[MpenopbyBaT ce MeTan xmapuaute, Kakto e npeacraBeHo B rmasn 11 u
12 Ha Ta3u KHura.




1.2. ABnaumoHHaTa enekrtpmyecka MoounHocTt

Macosute [JIPOH-oBe, KOUTO HE ca Han-O0obpMAT aepoamHaMUyeH
npumep 3a netaTtenHMm cucteMmn, HamumpaT Obp30 HapacTBalwm W
MHOroo0pasHu NPUNOXEHUS 3a Han-pasNMYHN AENHOCTU. 3HaYUTENHUTE
UM NpPeauMcTBa B aBuMauusita npomsTuyaT OT LUMPOKO U3BECTHUA OaKT,
4Yye Te He ce HyXOaaT OT crneumanHu nrowagkm n MHpacTpykTypa 3a
n3nutTaHe n KauaHe. Te ctapTupar oT BOAHA MOBBbPXHOCT, NPaKTUYECKU
OT BCSIKAKBU TEPEHW, BKIOYUTENHO MU OT MNOABMXXHU aBTOMOOUMHU MNK
perncosu NnaTgopmMu.

[ToBe4eTO OT [JOpoHOBETE Ca WU3MbAHEHM C pasnuyeH 6pown
KOMOWHMpPaHN NOAEMHO-MapLLIOBKN BUTNA. TexeH ronam HegoCTaThbK e, ve
nogemMHarta UM cuna ce cb3gaBa caMo OT BbPTALLMTE Ce POTOPHU BUTNA
M C TAX Te He mMoraT da nnaHupaTt, HATO da ca €HEProMKOMUYHU B
XOpu3oHTaneH nonet. Korato neTdar, BuTnata MM HenpekbCcHaTo ce
BbPTAT U M3pasxogBaT MHOIO eHeprusi 3a ABMXEHNETO cu. PakTuyeckm
BUTNATa Ca HY)XXHW 32 BEpPTUKANHO M3NMTaHe N 3a BEPTUKANIHO KauaHe.
Ho BpemeTto, npe3 koeto [NPOH-oBeTe nonseaT BepTuKanHa Tara €
MHOFOKpPaTHO MO-Manko OT BPEeMeTo 3a XOpu3oHTaneH noner wu
MaHeBpupaHe. 3aToBa e€(EKTUBHOTO WHXEHEepPHO pelleHne e
BepTUKanHaTa Tara ga ce reHepvpa OT HECIOXHU eNeKTpOMEXaHU4YHU
CUCTEMM.

OueBMOHO WMKOHOMWUYECKM € HeuenecbobpasHo poTopuTe 3a
BEPTUKANHO neTeHe ga 6baaT CNoXHWU, TEXKM N CKbNW, 3a Aa cb3gasar
NpoOMeHNMBa MO MNOocoKka Tdra. 3aToBa B HawuTe pa3paboTkm Ha
BapUOKONTEPUTE, KAKTO HApeKoxmMe TO3u pagmkarHo HOB BUA netatesiHm
MaLUMHK, u3nofi3Bame OIMKETHU TEXHUYECKUM peLleHusi, MpU KOUTO
BanoBeTe Ha NOAEMHUTE POTOPM Ca HEeNnoABMXHO MOHTUpaHM u ca 6e3
peayKTopu.

ButnaTta 3a mapLwoBo (Kpym3HO) neTeHe CbLLo ca C (pUKCMpaHu
BanoBe, KOETO € 04EBUOHOTO BIoaXKEeTHO pelweHne. U B aBaTta cnydasd Te
Han-4ecTo ce 3adBWXKBaT MNPSIKO OT €NeKTPUYECcKM MOTOPU, 3axpaHBaHU
OT MOAYJIHM aKymynaTopu Unn oT BOLOPOAHN rOPUBHU KINETKMW.

1.3. HawwuTe MHOBaTUBHM TeXHUYeCKMn peleHus ]
eKCnepuMeHTanHu pe3ynraTu
MoaoynHu Ha akymynatopute ca napalwyTHO Chnyckaemu cneg
n3towaBaHe WM, KOeTo obOfiekyaBa nonetHoTo Terno. A ToBa
npegnonara MoaoynuTe ga ca C eOHakBM HamnpexeHuss M pa ca
yCrnopeaHo enekTpudecku CBbp3aHu. Taka cnen U3TOWEHMETO UM, Te
mMoraT ga ce oTaendar um cnyckaT, 6e3 ga ce npomeHss paboTHOTO
HanpexeHne Ha bopaa Ha BapuokonTepuTe. 3a HAKOU MPUITOXKEHUS ca
uenecbobpasHu xmbpugHu gsuraTtenHn cucteMm (CbUeTaHue C Mexay



OBlN), a npn HeobxoanMOCT MOXe Aa ce MOHTMpPAT U AOMbIIHUTENHU
pakeTHU yCKOpUTENN.

B HacToawo Bpeme KoHCTpykTopuTe Ha [JPOH-oBe BCe Mo-4ecTto
BKNIOYBAT (PUKCMpPAHU Kpuna, KOETO € NO3HATOTO DIOOKETHO peLLEeHne 3a
Cb3jaBaHe Ha nMOBULIEHA TOBAPOHOCUMMOCT, HO 3a CMeTKa Ha
3HauMTenHoO yBenuyeHn rabaputn. HeunsbexHo B nepudepumnte Ha
Kpunata ce obpasyBaT BuUXpU Mpu rneTteHeTo. ToBa npuyMHSABa
3HauuTenHN nepudepHn 3arybmn Ha eHeprudaTa, KOsiTo ce nspasxogsa ot
poTOopuUTE 1 NponenepuTe.

3atoBa paspaboTMxmMe pasfMYHNU KOHCTPYKLUUM Ha KOMMAKTHU
Kpuna CbC 3aTBOPEHM KOHTYPU C MPbCTEHOBUAHM (OBamnHW) KackagHu
dopMn, KOMTO ca CBETOBHM NAaTEHTHM HOBOCTU. Te ca MHTerpanHa yact
OT UsAnocTHaTa NneTtaTenHa KOHCTPYKUusi. YHMBepcanHo ca noaxoasium
3a J03BYyKOBaTa aBMauusi, HE3aBMCUMO Adanuv netaTenHuTe cpeacTea ca
Cc ekunax unu 6e3. Nopaan nuncaTta Ha KpunHn nepudepumn BUXPOBOTO
nepudepHo Bb3AYLIHO CLMNPOTMBIEHNE € HYNEeBO Ha BCUYKM Kpuna B
3aTBOPEH KOHTYP.

ZER? WINGTIP DRAG

BanoBeTe Ha nogemMHUTE POTOPHM BUTMA Ca Taka pPasrnofiokKeHMU,
Yye cb3gaBaT He caMO BepTUKanHa Tara, HO obayxBaT W roOpHUTE
MOBBbPXHOCTU Ha Kpunarta. ButnaTta yckopsBaT NOTOKbT Hag KpunaTa,
KOETO MOHWXKaBa Bb3OYLWHOTO HandraHe. B pesynTtat ce reHepupa
AonbfHUTENHA MoAeMHa cuna. 19 CUHeprMyHo ce p[AobaBd KbM
no3HaTtarta KpurHa nogemMHa cuna npu HeBepTUKANHO NeTEHe.

OnucaHata e Hamn-eHeproeekTuBHaTa aepognHamMmyHa Cxema,
KOATO pasbupaeMo ocurypsiBa M HaW-€HEProMKOHOMUYHOTO JleTEHE.
TakuMBa netaTenHu anapaTty He ca No3HaTU HUTO B TeopusaTa, oLle Mno-
Manko B NnpakTukaTta Ha aBnaumara.

bnarogapeHue Ha Kpuno B 3aTBOPEH KOHTYP, M Ha NoaxoasuwoTo
My obayxBaHe, ce nosuwaBa €qHOBPEMEHHO HETHaTa TOBApPOHOCUMOCT
Ha BapuokonTepute ¢ o 35%. A hakTndeckata ganednHa Ha noneta
UM, C €QHOKPaTHO 3apexdaHe Ha akymynaTtopuTe, npu egHakBa HeTHa
noneTHa maca e B Cbu3Mepum npoueHT. Npu egHakBo ABMArO MNOMETHO



pa3CcTosiHME MONe3HNAT ToBap ce nosuwansa ¢ Ao 30% npu cbnocTaBuUM
pa3xon Ha ropmBo/eHeprus.

CPABHEHME HETHATA KPUNHA NMNOLL HA KPUNA C EOHAKDLB
PA3SMAX U LUWPUHA, HO C PA3JTIUYHN ®OPMU
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CPABHEHME MACATA HA m2 KPUITO OT EAHAKBU MATEPUAINN C
EAHAKBB PASMAX U LUIWPUHA, HO C PA3JIMYHU ®OPMU
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OnncaHaTa aepoaMHaMU4YHa cxeMa npegnoriara KOHCTPYKTMBHATa
apXuTekTypa Ha BapuoKonTepa fAa € C pOTOPHM BarioBe, MOHTUPAHM Ha
KpunoTto/aTa, Taka Yye BUTNATa UM Aa ca No3vuMoHMpaHn Hag Tax. Mpu
Tasn KOHCTPYKLUMSA ANHAMUYHOTO U CTAaTUYHOTO HAaTOBapBaHe Ha KpunaTa
ce noBuwasa. Ho nopagu npocTpaHcTBEHaTa WM 3aTBOPEHa
KOHCTPYKLUMS, T€ MEXaHW4YHO ca 3HaYUTENTHO MO-CTabuIiHKU, C KOEeTo €



ornpasaaHO KOMMAaKTHOTO MOHTUPaHE Ha POTOPHUTE BafioBE Ha KpunaTa.
TOo3n MOHTaX € KOHCTPYKTMBHO W3rogHO Aa CcTaBa LUEHTpanHo Hag
KpunaTta, KbOeTo ca l3enaxbT UM UEHTbPbT Ha MacaTa Ha
BapuokonTtepa. HesaBncnmo gann nogemMHUAT POTOpP € €OVHUYEH Unu
ABOEH KoakcmaneH. BbpTawmTe ce BUTMA Ha NOAEMHUTE POTOPU U Ha
KPYU3HUTE nponenepu, Kakto WM Mpu KpunaTta, CbWO reHepupar
HeXenaHn BMXpoBK 3arybu. Te ca TonkoBa MO-rofieMu, KOMKOTO ca no-
BUCOKM obopoTtute. 3atoBa paspaboTuxme eHeproMKOHOMWUYHU
HMCKOOBOPOTHM BUTNA CbC CBbP3aHM nepudepun, C KOETo ce
npegoTBpaTaBaT nepudepHnTe UM 3aryom.

Pa3paboTkute Ha BapuokonTepa ca OCHOBaHW, He caMo Ha
NPBbLCTEHOBUAHUTE KpunaTa, HO Ha UANMOCTHO WMHOBATUMBHU TEXHUYECKM
pelleHns 3a neTdawmuTe anapatu. Te BKAYBAT HSKOMNKO CBETOBHMU
naTeTHM HoBOoCTM OT 2023 r. 3a netaTenHn mMawmnHu (rnasu 2,3,4,5,6 n
7). Nopagn nogobmneTo Ha aepo M xuapokpunaTta HawuTe paspaboTku
ce npunarat, He caMo 3a fneTaTernHu anapaTtu, HoO 1 3a NOABOAHU Kpuna,
KaKTO € NOCOYEHO B Kpasd Ha BTopa rnaea.

Potopute Ha BapuokonTepa, KaTO Ha BCUYKM pPOTOpMSiaHu, ca
BMCOKO, KOETO M MpaBu HEyCTOMYMBM Ha TEpPeH B KayecTBaTa UM Ha
aepomobunn. 3a pga pewumm TOo3nM npobriem npunarame Hawe
MHOBATMBHO pelweHne (rmaea 8). To nosBonsiBa €OHOBPEMEHHO C
KOPMUITHOTO ynpasrieHne ga ctaBa U CTPaHU4YHO NMpeMeCcTHaHe 1 TANoTo
Ha BapuokonTepa, 3a QOa 6anaHcupa HeusbexHata UeHTpobexHa
NHEpLUUS Npu 3aBOUTE.

Kpunarta cbC 3aTBOpPEH KOHTYp nMat pasnunyHa popma. Beaka nma
onpegeneHn npeaumcTea M HegocTaTbUW, KOUTO Ca CpaBHEHU B
cnepBauwaTa Tabnuua:

BUO KPUJIO nNOOEMHA CUNA Bb3AYIUHO CLMPOTUBNEHME AEPOOMHAMWYH CTABUNHOCT AKOCT
ENUNCOBUAHO HUCKA CPEQHO BUCOKA BUCOKA
MONYENUINCA CPEOHA CPEQHO BUCOKA BUCOKA
BEOKC KPUNO BUCOKA ronsimo HUCKA CPEQHA
INBOVHA APKA BUCOKA MAIJKO CPEOHA CPEOHA
(OBANNHO CPEOHA MAIKO CPEOHA BUCOKA
MNOCHK KPbIbJl
NPBCTEH CPEOHA ronsamo BUCOKA HUCKA

1.4. O606LWeHN NnpegnMcTBa Ha BapMoKonTepuTe
BapuokonTepbT npeacrtaBnaBa YHMBEpPCArieH, KayeCcTBEHO HOB
B, KpuneH poTtopeH camonet (kpunaTt OPOH), konto uanuta u kaua
BepTUKanHo, HO NeTn KaTo camoseT. HeroBoTo/HerosuTe Kpuno/a e/ca ¢
HyneBO nepudepHoO Bb3AYLHO CbLAPOTUBNEHME W BOOAT CregHuTe
OTNNYUTENHU XapaKTepUCTUKa:
e [lbnro Bpeme Ha nonet
e [lo-ronam onepaTtvBeH pagunyc



e YCTOMYMB Ha CTpaHM4YEeH BATbP W MNPU BbJIHEHME 33 BOOHM
TpaHCNOPTHM cpeacTBa

e CTtabuneH npu BCUMYKM NOMETHU pexumun. Kakto u npu rnmcupaHe
Ha BoAa.

e 3HAYMTENHO NO-BMCOKA CKOPOCT

e [lo-roniMa KOHCTPYKTMBHA $IKOCT, 3alW0TO OBarniHOTO KpWUno e
WMHTErpMpaHo C TANOTO.

e (CebecToMHOCTTAa Ha BapUOKOMTEPUTE OYEBMOHO € HUCKa, B
CpaBHEHME C Ta3uM Ha NeTaTenHM MallMHU C KOHBEHLMOHAITHU
Kpuna, npousBedeHn OT nogobHu wmaTtepyanu M ¢ NogobHM
TexHonormn. ToBa MpPsikO MNpoM3TMYa OT  3HAUYUTESNTHUTE UM
aepoaMHaMNYHM U KOHCTPYKTMBHU NPENMYLLIECTBA.

N3bpoeHnTe  xapaktepHum  ocobeHocTM  gaBaT  3HAYMTESHO
NpeaMMcTBO Ha BapuokonTepa nped KOHBEHUMOHaNHUTE APOHOBE U
No3BONsBaT CbLIECTBEHO pasliMpsABaHEe Bb3MOXHOCTUTE Ha TO3U BuA
netaTenHu anapaTtu 3a WM3MNON3BaHE KaTO TPAHCMOPTHO CPeAcTBO, 3a
6e3nMnoTHO HabntogeHne, KakTo B rpakgaHckaTa cdepa, Taka M B
obnacTtTa Ha curypHocTtTa n otbpaHara.

1.5. Annular ring wings rotorcrafts

The trend towards mass penetration of electric thrust in water, land
and air transport is due not only to its environmental advantages. The
purely technical advantages of electric thrust /traction are much greater
and more important than the ecological ones. But in mass propaganda,
this indisputable technical fact is less widely spread.

And it is well known that a mid-range induction electric machine is
about three times more energy efficient than the most efficient gasoline
engine motors. Therefore, mass drones, which are not the best
aerodynamic example of flight systems, find a rapidly growing variety of
applications for a wide variety of activities. Their significant advantages
in aviation stem from the well-known fact that they do not need special
runways and infrastructure for takeoff and landing. They launch from the
water surface, practically from any terrain, including mobile car or ralil
platforms.

Most of the drones are equipped with various numbers of combined
lift-pitch propellers. Their big disadvantage is that their lift is created only
by the rotating rotor propellers, and with them they cannot plan, nor are
they energy efficient in horizontal flight. When they fly, their propellers
are constantly spinning and expend a lot of energy for their movement. In
fact, propellers are needed for vertical takeoff and less for vertical
landing. But the time during which the drones fly vertically is many times
less than the time for horizontal flight and maneuvering.



It is obviously not economically feasible for vertical flight rotors to
be complex, heavy and expensive to produce a variable thrust direction.
Therefore, in our development of variocopters, we use budget technical
solutions, in which the shafts of the lifting rotors are fixedly mounted and
are without reducers.

Cruising propellers are also fixed shafts, which is the obvious
budget solution. In both cases, they are most often driven directly by
electric motors powered by batteries or hydrogen fuel cells.

The batteries are modular and can be parachuted after they are
exhausted, which reduces the flight weight. For some applications,
hybrid propulsion systems (a combination of diesel, propulsion
generator, and electric motors) are appropriate, and additional rocket
boosters can be installed if necessary.

Nowadays, drone designers increasingly include fixed wings, which
Is the familiar budget solution for creating increased payload, but at the
expense of significantly increased dimensions. Inevitably, vortices form
at the periphery of the wings when flying. This causes significant
peripheral losses in the energy that is dissipated by the rotors and
propellers.

That is why we have developed various designs of compact
annular ring wings with oval, boxq twin arc shapes (chapter 2,3,5,6,7),
which are part of world patent novelties. They are an integral part of the
overall aircraft structure. They are universally suitable for subsonic
aviation, regardless of whether the aircraft are manned or unmanned.
Due to the absence of wing fringes, the eddy fringe drag is zero on all
annular ring wings. See the aerodynamic efficiency chart comparison of
regular wing and annular ring-wings with the same aspect ratio:
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The shafts of the lifting rotor propellers are so arranged that they
create not only vertical thrust, but also blow on the upper surfaces of the



wings. Propellers accelerate the flow over the wings, which lowers the air
pressure. As a result, additional lifting force is generated. It
synergistically adds to the known wing lift force in non-vertical flight.

Described is the most energy-efficient aerodynamic scheme, which
understandably also provides the most energy-efficient flying. Such
aircraft are not known even in theory, much less in the practice of
aviation. Thanks to annular wings and its appropriate ventilation, the net
carrying capacity of the variocopter increases by up to 35% and the
actual distance of its flight with a single charge of the batteries at a
comparable net flight mass. For the same flight distance, the payload is
increased by up to 30% with commensurate fuel/energy consumption

Above described aerodynamic scheme assumes that the structural
architecture of the variocopter is with rotor shafts mounted on the wing(s)
so that their propellers are positioned above them. With this design, the
dynamic and static load on the wings is increased. But due to their
spatially closed construction, they are mechanically significantly more
stable, which justifies the compact mounting of the rotor shafts on the
wings. It is structurally advantageous for this mounting to occur centrally
over the wings where the fuselage and center of mass of the variocopter
are. Whether the lifting rotor is single or twin coaxial.

Innovative technical solutions and experimental results

The developments of the variocopter are based on several 2023
world novelties for flying machines. For flying cars we also use our
automotive world novelties. The rotors of the variocopter, like all
rotorcraft, are high, making them unstable on terrain in their airmobile
qualities. To solve this problem we apply our innovative solution. It allows
simultaneous steering and lateral movement of the variocopter body to
balance the inevitable centrifugal inertia during turns.

The oval wings have a different shape. Each form has certain
advantages and disadvantages, which are compared in the following
table:

ANNULAR RING WING LIFT FORCE AIRDRAG | AERODYNAMIC STABILITY STRENGTH
ELLIPSE LOwW MODERATE HIGH HIGH

SEMI ELLIPSE MODERATE MODERATE HIGH HIGH

BOX HIGH HIGH Low MODERATE

TWIN ARC WINGS HIGH LOW MODERATE MODERATE

OVAL MODERATE LOW MODERATE HIGH

FLAT CIRCLE RING MODERATE HIGH HIGH Low

1.5. Summary benefits
The variocopter is a versatile, qualitatively new kind of winged
rotorcraft (winged drone) that takes off and lands vertically, but flies like



an airplane. Its wing(s) has zero peripheral air resistance and has the
following distinguishing characteristics:

* Long flight time

» Greater operating radius

» Crosswind and surge resistant for watercraft

« Stable in all flight modes. As well as gliding on water.

« Significantly higher speed

 Greater structural strength because the oval wing is integrated
with the body.

The listed features give the variocopter a significant advantage
over conventional drones and allow a significant expansion of the
possibilities of this type of aircraft for use as a means of transport,
unmanned surveillance, both in the civil sphere and in the sphere of
security and defense.



