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BweedeHue / Introduction

MmaBWTe B KHUraTa nNpPeAcTaBAT CBETOBHW MNaTEHTHU
HOBOCTM C YCMEWHO W3NUTaHM npoToTMNM Ha Obnrapcku
n3obpeteHmsas no ObArapcko Hoy-xay. Bcuukm wnHOBaumm ca
dOKyCcMpaHn  BbpXy  E€HEepProMKOHOMWYHa  aBMOAXWUTEKTYpPa,
He3aBMCUMO [anu cTaBa BbMNPOC 3a enekTpoasuumsa Unu ¢ gpyra
MOTOpHa Tara:

1. MoTOpHKM poTopnnaHun 1 NnaHepu ¢ Kpurna B 3aTBOPEH KOHTYP
Motorized rotorplanes and gliders with annular ring wings

2.EnekTpuyeckn aepomobun ¢ NOOBWKHO MO3ULMOHMpALLN ce
Kpuna c B3aMMHO CBbp3aHu nepudepun
E-Aerocas with pivoting wings with joined wingtips

3. lletatenHa cuctema ¢ nepucepHO CBbP3aHM KackagHuU CbOCHU
BUTA OKOJIO POTOPHM BarioBe

Flight system with joined bladetips of cascading coaxial propellers
around rotor shafts

4. Bes3nunoTeH cnbHYeBO-pedriekTopeH camorneT ¢ OTOBOJ-
Tau4yHW KpuUna, oNTUYEeCKO AUCTAHLUMOHHO yrnpaBneHne U enekTpo-
pereHepaTuMBHa BUTOBAa ABUraTenHa cmctema

Unmanned solar-reflector aircraft with photovoltaic wings, optical
remote control and electro-regenerative propeller engine system

5.BepTvkanHo uanuTaw M Kauauw, neTtaTenieH anapaTt C BepTu-
KarHo OBariHO KpUIo 1 ABUraTeny ¢ NpoOMEHNMBA BEKTOpHa Tsara
Vertical take-off and landing aircraft with annular oval wing and
variable thrust vectoring engines

6. doToBONTanM4eH camoneT ¢ TpU (OUKCMpPaHU OBasHWU Kpuna c
€0HU 1 CbLN PUKCUPaHN eNEKTPOMOTOPHM BUTMA 3a BEPTUKANHO
n3nuTaHe, KaLaHe n XOpU3oHTarneH nonet

Photovoltaic aircraft with three fixed oval wings with the same
fixed electromotor propellers for vertical take-off, landing and
horizontal flight from commercially available components.
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7. XubpwaeH neTarteneH anapaTt C ropHO, OCHOBHO W JOMHO KPWIo
KOHCTPYKTMBHO WHTErpupaHu B 3aTBOPEH KOHTYpP C NepudepHu
MOTOpPM

A hybrid aircraft with an upper, main and lower wing structurally
integrated in a closed circuit with peripheral motors

8. MynTuxmbpugHO TOBapOMbTHUYECKO MNPEBO3HO CPEACTBO C
WMHTErpMpaHa KopMuiHa cuctema 3a €AHOBPEMEHHO CTPaHWUYHO
npemecTBaHe B 3aBOMTE C OE3XKMYHO yNpaBrieHNEe N KOHTPO

A multi-hybrid freighter vehicle with an integrated steering system
for simultaneous lateral movement in turns with wireless command
and control

HOY-XAY
KNOW-HOW

A.1. CnomarartenHa nunoTtcka HaBuraMoHHa cuctema
A.2. Pilot assisting navigation system

B.1.lHOBaTUBHU UHXXEHEPHW PELLEHNS 3@ HaMarleHne pasxo4a Ha
eHepruss M HeobOxoguMMaTa MOLHOCT 3@  HUCKOCKOPOCTHU
CcaMorneTu c eAHOBPEMEHEH PbCT Ha NogemMHaTa cuna
B.2.Innovative  engineering solutions to reduce energy
consumption and power requirements for low-speed aircraft while
simultaneously increasing lift

C.1. KoHTpa-BbpTALWLM Ce BUTNA
C.2. Contra-rotating propellers

D.1. lloructuka ¢ 6esekmnaxkHa enekTpoasmnaums
D.2. DRONE delivery



Enektpuyeckata nbTHAa  MOOWMHOCT  NPOrPEeCUMBHO
yckopsiBa pas3sutmeto cu. Camo npes 2023 r. npogaxbute Ha
€NEeKTPOKON HapacTBaT C NoBeYe OT efHa TpeTa, cnpsmo 2022 ..
Ho He HamansBaT npogaxbuTe Ha  HEEenekTpU4ecKkuTe Kormu.
Enektpokonute, B KOMUTO BK/NOYBaMe U  Te3W, YMETO
erneKkTpo3xapaHBaHe e OT FOpPMBHM KIETWK, Ce ABWXKaT NpeaumMHO
no ynuuuTe B rpagoBeTe U ca MNO-Manko B Mexayrpaackes
Tpaduk. PaswwmpsBaHeTo Ha rpaackuTe TpaduyHW U NapKUHD
KanaumMTeTn o4eBUOHO U30CcTaBa No MHOMO MPUYUHN.

HakpaTko ka3aHo — ynuyHuTe 3agpbCTBaHus 6bP30 Le ce
yBenuyaBaT, C KOETO cpefHata CKOPOCT Ha  YMWU4YHOTO
NpyABWKBaHE B rpafoBeTeE LUe cnaja.

MankaTta enekTpoaBuauusi uma OYEBMOHO NPEOUMCTBO
npv HaToBapeHus rpagacku Tpaduk. B ToBa uncno mn netsawwmrte
KOnW, KOWUTO Morat pfa yHKUMOHMpar, KakTo KaTo MbTHU
TPaHCMOPTHM CpPEeACTBa, Taka W KaTo Bb3dyxonnaBaTerieH
TpaHcnopT. Te ca no3HaTun, HO BCE OLLe He Ca MacoBU. TEPMUHBLT
"neTAwa Kona" mMOHAKOra ce W3norn3ea 3a BKMNOYBaHe Ha
aBTOMOOUNIM Ha Bb3QyLHA Bb3rMaBHMUA W/WNKM  NEePCOoHarHU
Bb34YyLUHM NPEBO3HN CPEACTBa C BEPTUKANHO U3MUTHE M KauaHe.
Ho 1 Te npemMuHaBaT Ha enekTpuyecka Tara.

e |

Cratuctnkmte 3a  rpagckute  konm  (He3aBUCUMO
€eKTPUYECKN NN HEENEKTPUYECKN) eOHO3HA4YHO MoKaseaT, Ye B
TAX NpeaMMHO ce BO3AaT camo wodbopute uM. CpeaHoTo
MbTHMYECKO HAaTOBpaBaHE Ha BCUMYKM BMAOBE JIEKN KONMU B rpaja e
camo okono 1.2 yoseka, npu 4-5 NbTHUYECKM MecTa B TSX.

MopobeH nacaxepckn KanauuTeT e LenecbobpaseH u 3a
neTAwmMTe nNacaXepckn MaluMHM 33 KbCWM [ecTaHumMM 1M B
HaceneHuTe mMecTa.




YBenMyaBaHeTO Ha MOMe3HWss MM ToBap BoAM W [0
3aTpydHEHUA MNpu BepTMKanHO W3NMTaHe WM KauaHe, 3aWoTo e
HeoOxodMMa MHOro MO-rofiiMa  MOLLHOCT Ha MOTOPUTE UM,
CbOTBETHO M cobcTBeHaTa MM maca e no-ronsama. Ho toea He e
HepeLmmo.

BaxHOTO 3a mankaTa enekTpuyecka aBumauus e pa ce
BMMCBAT B enekTpuyeckata MOOGUNMHOCT M Aa He non3sa HUKaKBU
3aMbpcsaBaliM ropvBa. TakuBa ca MW3BECTHUTE TPaHCMOPTHU
cpeactBa Ha enekTpuyecka akymynatopHa Tara. WAnm ¢
BOJOPOAHWN FOPUMBHU KIETKN 3a reHepauns Ha eneKkTpuyecTBO Ha
bopaa um, korato crnefBa Ada NOKpMBAT U NO-AbJMM Bb3OYLUHU
mMapwpyTn. ToBa ca pasnUYHU BWOOBE Kpwuiatu pPOTOPHU
CaMOreTU C Bb3MOXOCTU 3a BEPTMKAIHO U3MNNTAHE U KalaHe.

MHoro npotoTunu 6sixa NOCTPOEHM OT HavanoTo Ha 20-Tu
BEeK W Jocera, M3Mnon3Bavikym pasfUyHU NeTaTesniHn TEXHOSOMW.
[MoBeyeTo OT TAX Ca MPOEKTUPaHU Aa M3NUTaT U KauaTt Ha nucTa.
Bbnpekun, ye npoektnte 6bP30 Ce yBENU4YaBaT, HUKOW BCE OLLE He
€ M3rpageH B rnoBevye OT HaAKomko 6pos. Ho pasBuTneTo B Tasu
nocoka ce yckopsiBa M Beye peavua npoektn obelwasar
TbProBCKO W3MOM3BaHE Ha enekTpuyeckaTa asumaumnst B Hau-
6nusko Obaewe. A enektpudeckm [OPOH-oBe 3a nOrMcTuyHM
HYXXOW ce M3nonssaTt oT roauHu. Beye MMa He eOuH TeXHUYECKU
peanuaupaH nNPOeKT 3a MNbTHMYECKM MOoNieTn, Han-4ecTto 3a
enekTpo aepoTtakcuta. Ho Te ca 3a npuaBwkBaHe mexay netuwia
W He ce BMMcBaT B rabapute Ha rpagckute ynuuu.

EpHa OoT rmaBHWTE MpWYMHKM 3a TOBa €, Ye € HeobXxoaMMOo
4a umaTt KOMMaKTHU OBanHW/GOKC CrbBaemMu Kpuna, unm KackagHu
Kpura C ManmbK pasMaxb KOWTO Aa HanpassAT MON3BaHETO UM
WKOHOMMYECKN LenecbobpasHo no ChbliecTByBallata MbTHA
WHpacTpyKTypa.

TakvBa aepouvHoBaumm ca nogpobHO pasrnegaHn B Tasu
KHWra, W no-cneuynanHo B rNaBM OT NbpBa A0 ceama
BKIMIOYMTESNHO, KakTo 1 B pasgena HOY-XAY Ha kHurata. B Hero e
onucaHa 1 no-BuckaTa TAroBa e(eKTUBHOCT Ha BUTNA B KPBLIOBU
NPBLCTEHU M B KOHYCHU Aydby30pw.

Akymynatopute Ha  enekTpuyeckata HasemHa U
Bb3gyllHa MOOWMMHOCT e LenecbobpasHo fa ce 3apexgaT 3a
PEBEPCUBHOTO CbXPaHEHVE Ha eneKTpU4ecTBO 3a 0OpaTHOTO UM
u3npasBaHe Npv BbPXOBUTE HATOBapBaHWS Ha enekTpuyeckara
Mpexa.
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Bbp3oTo pasBuTMe Ha poToBONTAMLUMTE BeYe TparHO
OOCTUIHa 0O KOHKYPEHTHO MPOW3BOACTBO Ha enekTpuyecTtBo. Ho
PEBEPCUBHOTO CbXpPaHEHWE Ha CBPbXNPOU3BEAEHa eHeprus
n3octaBa He camoO Yy Hac, KOeTo 3aTpyAaHsiBa OGanaHcupaHeTo
€reKTPUYECKUTE CUCTEMM, KaKTO B JEHOHOLLEH, Taka U B CE30HEH
nnaH. EgQHO Harmeg HecnoxHO pelleHve e 3apexgaHeTo Ha
0BOpPOTHN TArOBU akymyrnaTopu 3a enekTpuyeckata MOOMIHOCT.
Ho 3a nogobHO ehekTUBHO eHepruiHoO pelleHne € Heobxoauma
WHTENUreHTHa pasnpefeneHa enektTpudecka mpexa ¢ bydepHu
CTaHUMM 3a peBEPCMBHA eNeKTpoakymMynauus CbC CbLUMTe TAroBU
akymynaTtopu. ToBa MoXe Ja e MbpBaTa CTbMka 3a “seneHa’
WHTErpaums Ha TpaHcrnopTa U eHepreTukaTa.

Opyra  no-wupoka  uWHTErpauus,  nogxogdwia B
arpoknMMaTUYHN YCINOBUS KaTo Y Hac, e Mexay:

1. NONMBHOTO 3emegenve, BKIKOYMTENHO rpaamMHapcTo C

arpo-oToBONTaULM,

2. nomMneHo akymynvpauiara peBepcuBHa
€HeproakymynaumMss Ha Bb30OHOBAMMU EHEPTUUIAHU
N3TOYHULUN, CbYeTaHOo C

3. BydepHu cTaHuMK 3a peBepcuBHa
eneKkTpoakyMynaums ¢ TSroBu akymyrnaTopu

JleTatenHn anapatu C BepTUKaNHO M3NUTaHe U KauaHe
MoraTt ga nonasaT MapkMHr1M Ha marucrpanuTe. Tam cblio ca u
enekTpuyeckute aepomobunu n ce paspaboTBaTt M BHegpsiBaTt
WHOBATMBHM  TEXHWYECKN  pelleHnss 3a  cibHyeBa  /
BeTporeHepauuss no MarucTpanu M nbTuwa. Te ca npsiko
npegHa3HayeHn 3a 3axpaHBaHEe Ha PEBEPCUBHM aKyMyraTOPHM,
KaKTo 3a enekTpudecka MOOWITHOCT, Taka W 3a BOOOPOAHU
OydepHN EHEPINHN CTAHLMN B MHTEMUTEHTHU MPEXMN.

TpaHCNOpPTHUST OTpachbn M eHepreTukata ca BoAeluu B
3aMbpcsABaHETO Ha MpupogHaTa cpeda OT U3NoNn3BaHeTo Ha
BbrnepoaHn ropuea. 3artoBa npeMmHaBaHETO KbM elliekKTpudecka
MOOUMHOCT BbB Bb3AYLUHUS U BOOHWUSI TPAHCMOPT ca KI04YoBM 3a
ycnexa Ha “3eneHata cpgenka”. Ms3non3eaHe Ha BbMMepoaHo
HeyTpanHu ropvBa 3a MO3HATMTE TOPMBHW [ABUraTenu 3By4u
£obpe. Ho Te morat caMo fa HamansiT BbINepO4HUs OTneYaTbk.
ToBa e KOMNPOMWUCHO, Janey oT paguKanHoTO, 3eIEHO peLLeHue.
Ho aBTOCTpOUTENHMTE KOpMopauuu ca BAOXWNIM MUnapgu
WHBECTUUMM B cdepaTa Ha ABUraTeNIUTe C BbTPELIHO TOpeHe
(OBI), umat 3HauMTeneH onuT B MapkeTUHra n auctpmbyumsata m
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e cbBceM pas3bupaemo Aa ce GoOpAT Aa ocTaHaT Ha cTapusi cu
nasap, 3a [fa npogbikaT ga nevenaT oT crapute cu OBl
npov3BoAcTBa. ToBa, pa3bupa ce, € TOYHO 0OpaTHOTO Ha
“3eneHara caenka’.

lMeyenuBlwaTa aBTOCTpPOMUTENHA WHOYCTPUS BCE OLLE He
MoxXe (He >xemnae) ga pas3paboTu KOHKYPEHTHU peLleHust 3a
MHOFOMOTOPHM  POTOPMMaHK, KOMTO Cca B OCHOBata Ha
aepoMOoOMIHMTE NPOEKTU. YCMNELUHN NPOEKTU 3a NETALWM KOMM U
noaku n paspaboTreaTt Marnku KOMNaHuu.

M3non3BaHeTo Ha enekTpuyecka Tdra, C akymynaTopu unu
BOJOPOOHW TFOPWUBHU KMETKW, € pagukarnHO TEeXHUYecku no-
edekTmBHO. M B KpaiiHa cmeTka Moxe fa e no-eBTuHo. B EBpona
BbINEpPOAHUTE ropuBa ca AedPUUnNTHU. A TPagMLMOHHUTE HECKBIMU
OOCTaBKM crnpsixa.

ABnaumsita u TpaHcnopTa ca OCHOBHM 3aMbpPCUTENM Ha
oKofnHaTa cpefa, BKIKOYMTENHU U C eMUCMUTE OT U3rapsiHeTo Ha
BbINepogHn ropuBa. EnekTtpuyeckata MOOGUNHOCT nonsea
MHOrOKpaTHO 3apexgaemu akymyrnatopu. Ho ako Te He ce
npesapexgart CcbC “3erneH0” enekTpu4ecTtBo, To ce obeamucnar
BCUYKNTE N €KONOrMYHM NON3MN.

HeBbrnepogHute npupoaocbLObpasHu €HeprumHu
M3TOYHULM KaTO CAbHUETO, BATbpa, BOAHUTE TeyeHuus,
rpaButaumsaTa M Op., KakTo U TaAXHaTa eHeproakymynaumsi ca
NpUCHLLO HeobxoanmMu 3a enekTpoaBnaumaTa.

HockopolwHa Gapuepa 3a en-aBnauusita 6sixa cKbnMTe U
TEXKN akymynatopu. Bbp3oTo nporpecMpaHe Ha MHOFOKpaTHO
3apexgaemMuTe akymynatopy BCe MO-CUMHO Cce CTUMynupa,
3apaan enekTpudeckusi aBToMmobuneH cektop. A ToBa O3Ha4yaBa
Nno-riekn, Mo-eBTUHM U MO-HAAEXOHW aKkyMyrnatopu C NO-BMCOKA
eHeprunHa nnbTHOCT. [pe3 nocnegHuTe rogMHM cTaHgapTHaTa
cneuMdudHa eHeprumHa NITbTHOCT Ha akymynaTtopute oT 150
Wh/kg gocturia 300 Wh/kg. ToBa, pasbupa ce, He e npegen. A
cobcTBeHaTa cyxa Maca Ha enekTpuyeckute NpeBo3HU cpeacTtsa
Ha cylla, Ha BoJa 1 Mo Bb3dyxa Ce HamansiBa U OT BapuyaHTuTe ¢
BOAOPOOHN TOPVBHM KMETKW, BMECTO akymynaTtopu. [opuBHM
KNekTm He ca MacoBW, 3apagn W3BECTHMS npobnem c
BOAOPOOHUTE pe3epBoapu. Te ce pellaBaT CbC 3aMsiHata UM C
BOAOPOOHN XMMUYECKM CbEOVHEHWsl, B KOWTO BOAOPOABT Cce
CbXpaHsiBa MHOro no-6e3onacHo.
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MocoyeHuTe BapuaHTu 6bp30o cTumynupart
ernekTpuyeckata aBvMauusa M CMe CBUOETENU Ha HapacTBaliM Mo
Opovi 1 BUAOBE MHOBATUBHU pa3paboTku Ha NeTswm aBTomMoomnu.

OT pgpyra cTpaHa - pas3BMTMETO Ha MHOrOPOTOPHUTE
neTawmM KpUNHM 1 6e3KpunHM anapaTm e olle no-6up3o. U Tyk e
npeceyHata TOYKa Mexdy neTAWMTe KON WU OpPOHOBETE U
pasbupa ce — TsIXHaTa CMHEpPrus.

PoTopHuTe aepomobunu Ha enekTpuyecka Tsara ce npaBsaT
c obwa 6opaHa 3axpaHBalla eHeprunHa 6Gasza. A oTgenHute
BWTMA, HAN-4eCTO ce 3afBWXKBaAT OT OTAENHWU eneKkTpomoTopu 6e3
CKOPOCTHM KyTuW. HesaBucuUMO OT TOBa, TE€ ENEKTPOHHO ce
ynpaenseat MHoro no-npeumsHo ot ABI. OBl morat cbwo Aa
Obgat oTAenHM 3a BCSKO BMTNIO, HO TOBa YCIOXHSABA
yrnpaBneHMeTo MM M Hanara pas3BuTa TpbOHa CTpykTypa 3a
ocurypsiBaHe Ha ropuBo OT 00 pesepBoap.

OnucaHata enekTpydecka cunoBa W ynpasrieHcKa
CTPYKTypa € TUMNMYHa, He caMo 3a enekTpuyeckuTe aepomobunu n
MarnkaTa enaBumaums n3obLLo, HO M 3a BOAHWUTE U 3a NOABOAHUTE
NPUNOXeHNs Ha WMHOBATUBHUTE KPWUMHW CUCTEMW, OMUCaAHW BbB
BTOpa rnaBa Ha KHurata. Te ca CbC 3HaA4YMTENHO MOBMLUEHA
KOHCTPYKTMBHA SIKOCT U TOBAapOHOCUMOCT.

MpuHUMNHO ca BB3MOXW MOHe Tpu noaxoda 3a
KOHCTPYMPaHETO M MNPOM3BOACTBOTO Ha KOMMAKTHU KPUITHU U
Ge3KpUNHM NeTaTenHn MaLllHW, BKIOYUTESTHO N aepoMobunu:

1. Oa ce 3ano4yHe OT ManbK ABYMECTEH OFieKOTEeH

enekTpomobwun, HagrpageH ¢ Kpuno/ kpuna, onvMcaHu
B rmaeu oT 1 0o 7 B Ta3n KHWUra n ga 6wae c Kyne Ha
KornecHa camobanaHcupalla ce OCHOBa, NPeACcTaHeHo
C WHoBauuuTe oT rnasa 8..

2. [a ce 3ano4yHe OT poTopnfaH C ronsimMa BepTuKanHa
nogemMHa TAra c WHTErpupaH cTabuneH
enekTpomobun, KakTo e npeacTaBeHo B rnasa 8.

3. [a ce 3ano4yHe OT HyneBO MOMOXeHWe, NPy KOeTo Lie
MOMOrHaT BCUYKM MU3IOXEHW TYK MHOBaL MK OT rnasa 1
[0 rnasa 8 BKITHOYMTESTHO.

OcBeH npeacrtaBeHWTE TpU CUEHapWsi, CbLUecTBYBaT U

OPYrM Bb3MOXHOCTU, KakTO M KOMOMHauMn Mexay n3bpoeHuTe.

B ropenocoyennte, 1 gpyrm nogobHM cueHapuu, €
HaMbIHO MNPWUINOXMMa MWHOBaTMBHATa MOMOLLHA HaBWUrauuoHHa
cuctema. Ta OGasvpaHa Ha oTgeneH AUCTaHUMOHHO WU
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caMonunoTupaly, ce KOHTponuvpaly netaterneH anapat. MNogobHu
peLLEeHNs ca U3BECTHM OT BOEHHATa aBMauusi, HO Te ca CKbMU N He
Ca OCHOBaHM Ha MpsK BM3yaneH KOHTPON OT PbKOBOAWUTEN
Bb3OYLUHO OBWXEHMe. A TyK NPeAcTaBeHOTO € HECKbMO peLleHne
3a ynpaBreHWe Ha MHOXECTBO feTaTenHu anapatu OoT eaviH
avncnedepckn UeHTbp. [lomowHaTa HaBurauMoHHa cucTema e
npeacraeeHa B Touka A ot yact HOY-XAY.

KHurata OCHOBHO € MOCBETEHaA Ha CUHeprusita Mmexay
NOCOYEHOTO B npeaxogHute Toukn 1 1 2. B Hed ca pestomupaHu
nopeauua MHOBATMBHU MPOEKTU CbC CBETOBHA HOBOCT, KOMTO ca
N3MOXXEeHU BbB BCUYKM FMaBK Ha KHUraTa, kakto n B Yactra HOY-
XAY. 3a 19X ca Hamn-Bucokute cybeuaum y Hac u B EC, 3awoto
MHOBATUBHUTE “3€feHN” TPaHCMOPTHU N EHEPrUAHU MPOEKTU ca
CblUeCTBEHa 4acT OT eBponelickata “3eneHa caenka”. Ho 3a ga
6boaT aepomobunute “3eneHW’ He e OOCTaTb4yHO Te da ca
akymyrnaToOpHM WM C FTOPUBHU KIEeTKM, a e Heobxogmmo ga ce
3apexpgaT cbC “3eneH” ToK U CbC “3eneH” Bogopon. 3aToBa CbLLUO
ca HeobXoOuUMM MHOBATUBHU EHEPrMiHW TEXHUYECKU peLLEeHMs,
KOUTO ca npegMeT Ha ApyrM MOW MHOBaAUMW, W3MNOXEHU U B
KHUIMTE MU 3a pa3BUTMETO Ha “3eneHaTa’ eHepreTuka.

MsuucnurtenHa gMHamuka Ha usobpeteHuTe aBnomoaenu
n3cneaBaxve B CUMynupaHa BOAHa M Bb3fyllHa cpeja C
nomotluta Ha coptyepa ANSYS Fluent 14.0, konTo nonssaxme 3a
aHanman. C mogenuTte HanpaBMXME KOMMIOTbPHUTE CUMyNauuu.
Pesyntatute oT  Tax Bepuduumpaxme €  MOMyYeHuTe
eKcrnepuMeHTarnHu gaHHW OT U3NUTaHuATa Ha pmanyeckn mogenm.
MaTtemaTnyeckata obpaboTka Ha BepuduUMpaHu pes3ynTaru,
BKITHOYUTENHOM3BNNYAHETO Ha TpeHa PyHKUMMTE c
ekcTpanonupaHute pesyntatm  3a  MawabHo  yBenuyeHu
nNpoOTOTMNKW, HanpaBuMXMe CbC chneunanuanpaHmss codtyep
MATLAB.

Hakon KkpanHu pesyntatum ca WMAKCTPUpaHW € guarpamuTe U
Tabnuunute B TasuM kHUMra. A camuTe neTaTenHu TecToBe ca
LUMPOKO BUAEONPEACTaBEHU Ha Hawus MyntumeameH WHTepHet

noptan https://coptiplane.eu
All chapters in the book present world patent innovations from

2023, according to developed and prototype tested Bulgarian
aviation inventions:

12


https://coptiplane.eu

1. Motorized rotorplanes and gliders with annular ring
wings

2. E-Aerocas with pivoting wings with joined wingtips

3. Flight system with joined blade tips of cascading coaxial
propellers around rotor shafts

4. Unmanned solar-reflector aircraft with photovoltaic
wings, optical remote control and electro-regenerative propeller
engine system

5. Vertical take-off and landing aircraft with annular oval
wing and variable thrust vectoring engines

6. Photovoltaic aircraft with three fixed oval wings with the
same fixed electromotor propellers for vertical take-off, landing
and horizontal flight from commercially available components.

7. A hybrid aircraft with an upper, main and lower wing
structurally integrated in a closed circuit with peripheral motors

8.  Multi-hybrid freighter vehicle with an integrated
steering system for simultaneous lateral movement in turns with
wireless command and control

KNOW-HOW

A. Pilot assisted navigation system

B. Innovative engineering solutions to reduce energy
consumption and power requirements for low-speed
aircraft while simultaneously increasing lift

C. Contra-rotating propellers

D. DRONE delivery

Electric road mobility is progressively accelerating its
development. As a result, in 2023 alone, sales of electric cars
increased by more than a third compared to 2022. But it did not
reduce sales of non-electric cars. Electric cars, in which we also
include those whose electric power is from a fuel cell, move mostly
on the streets in cities and are less in intercity traffic.
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The expansion of urban traffic and parking capacities is
clearly lagging behind for many reasons. In short, street traffic will
rapidly increase, with which the average speed of street
movement in cities will decrease.

Small electric aviation has an obvious advantage in busy
city traffic. Including flying cars that can function both as road
vehicles and as air transport. They are familiar, but not yet
mainstream. The term "flying car" is sometimes used to include
hovercraft and/or personal aerial vehicles with vertical takeoff and
landing. But they also switch to electric traction.The statistics for
city cars (regardless of electric or non-electric) clearly show that
they are mostly driven only by their drivers. The average
passenger load of all types of cars in the city is at least 1.2 people,
with 4-5 passenger seats in them.

A similar passenger capacity is appropriate for short-haul
passenger aircraft in urban areas. Increasing their payload also
leads to difficulties in vertical take-off and landing, but this problem
is now solvable.

The important thing for small electric aviation is to fit into
electric mobility and not to use any polluting fuels.

Many prototypes were built from the beginning of the 20th
century until now, using various flight technologies. Most of them
are designed to take off and land on a runway. Although projects
are rapidly increasing, none have yet been built in more than a few
numbers.

One of the main reasons for this is that they need to have
compact oval/box folding wings, or cascade wings with a small
span to make their use economically feasible on the existing road
infrastructure. Such aero innovations are discussed in detail in this
book, and in particular in chapters one to seven inclusive, as well
as in the KNOW-HOW section of the book.

The rapid development of photovoltaics has already
permanently reached competitive electricity production. But the
reversible storage of overproduced energy lags behind not only in
our country, which makes it difficult to balance electrical systems,
both on a 24-hour and seasonal basis. One seemingly simple
solution is the charging of reversible traction batteries for electric
mobility. Such an efficient energy solution requires a smart
distributed electrical network with buffer stations for reversible
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electric storage with the same traction batteries. This could be the
first step for a "green" integration of transport and energy.

Another broader integration, suitable in agro-climatic
conditions like ours, is between:

1. irrigated agriculture, including horticulture with agro-
photovoltaics,

2. pump-accumulating reversible energy accumulation of
renewable energy sources, combined with

3. buffer stations for reversible electric storage with traction
batteries

Vertical take-off and landing aircraft may use motorway
parking lots. There are also electric aeromobiles and innovative
technical solutions for solar / wind generation on highways and
roads are being developed and implemented. They are directly
intended to power reversible batteries, both for electric mobility
and for hydrogen buffer energy stations in smart grids.

The transport sector and the energy sector are leading in
the pollution of the natural environment from the use of carbon
fuels. Therefore, the transition to electric mobility in air and water
transport is key to the success of the "green deal". Using carbon
neutral fuels for familiar combustion engines sounds good. But
they can only reduce the carbon footprint. This is a compromise,
far from a radical, green solution. But the auto corporations have
invested billions in the internal combustion engine (ICE) space,
have significant experience in marketing and distribution, and are
understandably struggling to stay in their old market to continue to
profit from their old ICE production. This, of course, is the exact
opposite of the "green deal".

The profitable automotive industry is still unable (unwilling)
to develop competitive solutions for the multi-engine rotorcraft that
are at the heart of aeromobile designs. Successful flying car and
boat projects and developing small companies.

The use of electric traction, with batteries or hydrogen fuel
cells, is radically more technically efficient. And it might end up
being cheaper. Carbon fuels are in short supply in Europe. And
the traditional inexpensive supplies stopped.

Aviation and transport are major polluters of the
environment, including emissions from burning carbon fuels.
Electric mobility uses rechargeable batteries. But if they are not
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recharged with "green" electricity, then all those ecological
benefits are meaningless.

Non-carbon natural energy sources such as the sun, wind,
water currents and gravity, as well as their energy storage, are
intrinsically necessary for electric aviation.

Until recently, a barrier to electric aviation was expensive
and heavy batteries. The rapid progression of rechargeable
batteries is increasingly stimulated by the electric car sector. And
that means lighter, cheaper and more reliable batteries with higher
energy density. In recent years, the standard specific energy
capacity of batteries of 150 Wh/kg has reached 300 Wh/kg. This,
of course, is not the limit. And the own dry mass of electric
vehicles on land, on water and in the air is also reduced by the
variants with hydrogen fuel cells, instead of batteries, which are
also now used for electric mobility, but not en masse, because of
the known problem with hydrogen tanks. They are solved by
replacing them with hydrogen chemical compounds in which
hydrogen is stored much more safely. These options are rapidly
stimulating electric aviation, and we are witnessing an increasing
number and types of innovative flying car developments.

On the other hand, the development of multi-rotor flying
winged and wingless vehicles is even faster. And here is the
intersection between flying cars and drones.

Electric powered rotorcrafts are made with a common
onboard power source. And the individual propellers are driven by
separate electric motors without gearboxes. Nevertheless, they
are electronically controlled much more precisely than DHW.
Diesel engines can also be separate for each propeller, but this
complicates their management and requires an advanced pipe
structure to provide its fuel from a common tank.

The described electric power and control structure is
typical, not only for electric aeromobiles, but also for water and
underwater applications of the innovative wing systems, which
have significantly increased structural strength and load capacity.
The described are part of the many and significant advantages
over the use of DHG.

In principle, at least three approaches are possible for the
construction and production of compact winged and wingless
aircraft, including airmobiles:
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1. To start with a small two-seater light electric car,
upgraded with the wing(s) described in chapters 1 to 7 of this book
and to have a body on a wheeled self-balancing base, introduced
with the innovations of chapter 8.

2. Starting from a high vertical lift rotorcraft with an
integrated stable electric vehicle as presented in Chapter 8.

3. To start from scratch, where all the innovations
presented here from Chapter 1 to Chapter 8 inclusive will help.

Besides the three scenarios presented, there are other
possibilities as well as combinations between the listed ones.

In the above and other similar scenarios, the innovative
auxiliary navigation system is fully applicable. It is based on a
separate remote or self-piloted controlled aircraft. Similar solutions
are known from military aviation, but they are expensive and not
based on direct visual control by an air traffic controller. And what
is presented here is an inexpensive solution for managing multiple
aircraft from one dispatch center. The auxiliary navigation system
is presented in point 1 of the KNOW-HOW part.

The book is mainly devoted to the synergy between the
points 1 and 2 above. It summarizes a series of innovative
projects with world news, which are presented in all chapters of
the book, as well as in the KNOW-HOW section.

We studied computational dynamics of the invented
aircraft models in a simulated water and air environment using the
ANSYS Fluent 14.0 software, which we used for analysis. With the
models we did the computer simulations. We verified their results
with the obtained experimental data from physical model tests.
The mathematical processing of verified results, including the
extraction of trend functions with the extrapolated results for
scaled-up prototypes, was done with the specialized MATLAB
software.

The final results are illustrated with the charts and tables
in this book. And the flight tests themselves are widely video-
presented on our multimedia Internet portal https://coptiplane.eu

1. MOoTOpHM poTOpNJIaHM C Kpuna B 3aTBOPEH KOHTYP
Motorized rotorplanes and gliders with annular ring wings
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1.1. Pecypcu

TeHOeHUUsATa 3a MacoBO HaBMM3aHE Ha erekTpuyeckaTa
TAra BbB BOOHWUS, HA3EMHUSA M Bb3OYLUHWUS TPAHCMOPT Ce ObITKU
He camoO Ha eKonormyHuTe W npeammcreBa. YncTo TexHuyecknTe
npeMMyLLecTBa Ha ernekTpudeckara Tdra ca MHOro Mo-rofiemMu u
no-BaXkHW OT ekonormyHuTe. Ho B macoBaTa nponaraHga To3u
6e3crnopeH TexHn4eckn akT no-Marnko ce pasnpocTpaHsBsa.

OCHOBHMAT MaTepuan 3a enekTpUYecKUTE MalluHU e
meara. [oauWHMAT nasapeH Oan Ha AO0CTaBKUTE Ha Mef U MeaHU
uwsgenus e Hag 300 munuapgoa gonapa, KOETO € 3HaduMTerHo
noBeyve OT Jefna Ha BCUYKM OCTaHanu MeTanu. AKO Mma HeLlo
nonoXxuTenHo 3a bbnrapus B T03n akT e, Ye HUEe cMe cpen
nbpeuUTE 3 MPOU3BOAUTENM Ha Med B CBeTa. A TBXHOTO e, 4ye
u3HacsaMe Mo4YTM camo CypOBMHaTa M TO 4Ype3 4yxau cvpmu
KOHLIECMOHEPU - CbOTBETHO rofieMuTe Napu oT POAHUS Pecypc e B
n3HocuTenure.

Mpu cerawHnTe TexHonorun meaTta e GesanTepHaTUMBEH
KOMMOHEHT OT enekTpuyecknte gsuratenu. [lobpe n3BecTHo e, ye
BCska 6e3yeTkOBa WHAOYKUMOHHA enekTpuyecka mawwuvHa (6e3
MOCTOSIHHW MarHWTW) OT CpedeH Krnac € OKoMo Tpu NbTU no-
eHeproedeKkTMBHa OT Hal-e(PeKTUBHNTE BEH3MHOBU MOTOPU.

CpaBHeHMe Ha eHeprunHaTa epeKTUBHOCT Ha
OBI n enekTpoTarata B %

EHepruiiHa edektuBHocT Ha ABIr :

0 10 20 30 40 50 60 70}

BTopusaT No BakHOCT KOMMOHEHT 3a enekTpuyeckaTa
MOGUITHOCT ca 3apexgaemute akymynatopu. B Hawe Bpeme
npeoGnagaeat nutuesuTe. [locera y Hac He ca OTKPUTK NUTUEBU
Haxogwvwa. Ho kaTo anTepHaTMBa MMaMe LMHK U MaHraH, KOUTo
ca efleMeHTV 3a NPOW3BOACTBO Ha HEnMUTMEBW akymyratopu. Te
CbObpXKaT OLLe KaaMWUiA, HUKEN U APYrY eNeMeHTH, 3a KOUTO He ca
HaMepeHn HaxoauLa y Hac.

18



lMepcnekTMBHa anTtepHaTMBa Ha akymyrnatopute ca
BOAOPOOHNUTE TOPUBHU KIETKU KaTO He3aMbpcsiBallyn BUCOKO
edeKTUBHIN eNEKTPUYECKN reHepaTopu. 3a cera, CbXpaHeHNEeTo 1
NpeHacsHeTO Ha BOAOPO, HE3AaBUCUMO Aanu € 3efeH Unu He, He
€ npuvemMnuMBo peweH npobnem. EgHo [obpo pelueHue npu
W3MON3BaHeTO Ha BOAOPOAHW TOPUBHU KMeTkM Ha 6bopaa Ha
eneKkTpo-aepomMobunmM e CbxpaHeHWeTo My BbB BOAOPOAHMU
cbeauHeHusi. lpenopbyBaT Cce MeTan XuapuauTe, Kakto e
npeacraseHo B maeu 11 1 12 Ha Tasu kHura.

1.2. ABMaUMOHHATa eneKTpuyecka MobunHocT

Macosute OPOH-oBe, Kouto aane4y He ca Han-godpuUAT
aepoauHaMuYeH Npumep 3a netatesiHu CUCTEMU, HamupaT Obp30
HapacTBalWlM W MHOroobpasHu MNPUIIOXKEHUS 3a Han-pasnnyHU
AenHocTn. HesaBMCMMO OT rofieMusi UM pasxod Ha eHeprus,
3HAYNTENHUTE UM NPESUMCTBA NPOU3TUYAT OT LUMPOKO N3BECTHMS
dakT, Ye Te He Cce HyXgaaT oT cneumanHu nrowagkm wu
MHGPaCTPYKTypa 3a U3nutTaHe n KauaHe. Te cTapTupaT OT BogHa
NOBBPXHOCT, MPAKTUYECKN OT BCHAKAKBM TEPEHW, BKITOUUTENHO U
OT NOABWXHM aBTOMOOUITHM UNK penicoBu nnatgopmu.

[MoBe4yeTo OT ApOHOBETE Ca U3NBIHEHU C pa3nuyeH Gpon
KOMOWHMPAHM  MNOAEMHO-MapLUOBW  BUTNA. TexeH  ronsm
HeJoCTaTbK e, Ye MogeMHata MM cuna ce cb3gaBa camo OT
BbPTALLNTE CE POTOPHM BUTMA U C TSIX Te He MoraT da nnaHupar,
HMTO Oa ca EeHeproMKoOMUYHM B XOpU3oHTaneH nonet. KoraTo
neTaT, BUTNATa MM HEMNPeKbCHATO Ce BbPTAT M mM3pasxodsar
MHOIO €eHeprusi 3a ABwkeHueTo cu. daktudecks BuTnarta ca
HY)XHM 3@ BEPTUKAIHO M3NuTaHe u KauaHe. [NogeMHuUTe poTopu Ha
macoeute [POH-oBe He ca aepoavHaMM4HO TMPUrogHU 3a
e(EeKTMBHO XOPU3OHTAsNHO ABMXEHME Ha feTaTenHute anapaTu.
Te n3o0Wo He ca B CbCTOsSHWE Aa Cb3gaBaT eHeproekTuBHa
xopusoHTanHa tara. U 3atoea takmea JPOH-oBe psgko gocturat
xopusoHTanHa ckopocT o 100 km B yac. A B NOBeYETO Ccriyyau
Ta3n CKOPOCT € 3HaUUTENHO No-HUCKa.

BpemeTo, npe3 koeto [JPOH-oBeTe nonseaTt BepTUKasnHa
nogemMHa Tdra e [JeceToKpaTHO Mo-Manko OT BpeMeTo 3a
XOpW3OHTaneH nonet M MaHeBpupaHe. 3aToBa edeKkTUBHOTO
WHXXEHEPHO peLleHne e BepTuKanHata Tdara ga ce reHepupa ot
HECNOXHW €efIeKTPOMEXaHMYHN cucTeMn. 3aToBa € O4YeBUOHO
MKOHOMMYECKN HeLernecbobpa3Ho NogemMHuTe potopu da bbaar
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CMNOXHW, TEXKM M cKbnu. 3aTtoBa B HawwuTe pas3paboTkM Ha
BapMOKONTEPUTE, KaKTO HapekoxmMe TO3M paaukarHO HOB BUA
netatenHu MallMHW, U3MNOM3BaMe  OOIKETHU  TEXHUYECKU
pelweHns, nNpu KOWUTO BaroBeTe Ha MNodeMHUTE poTopu ca
HenoABWMXHO MOHTMpPaHu 1 ca 6e3 pegykTopu.

Butnata 3a maploBo (KpyuW3HO) NeTeHe CbWo ca C
duKkcupaHu, Koeto e GroopkeTHO peweHne. N B gBaTta cnyyasa Te
Han-4eCcTo Ce 3agBwKBaT MPSKO OT EfeKkTPU4ecKkn MoTopw,
3axpaHBaHW OT MOAYMHM aKymynatopu wunm OT BOLOPOLHU
rOPUBHU KNETKN.

TUNMYHO enekTpuyecknuTe BUTNOBU MOTOPU ca TpudasHu-
6e34eTKOBM, KOUTO Ca MHOFO HageXaHW MawnHu. MHoro oT Tax ca
KarncyrnoBaHu M HeoOCnyXBaemMu CbC 3aBofcka rapaHums go 10
roguHu.

PaspaboTeHute nNpbCTEHOBUOHW KPWUIHW CUCTEMM Cca
WHOBaTMBHW aepouHamMuyHu pelleHns. Te daBaT 3HauYUTENHU
aepoaMHaMuyHM NpegumcTBa, He camo 3a [1IPOH-oBeTe, HO 1 3a
OpyrM  O03BYKOBM  Oe3ekunakHM U eKUMaXHU CaMOoreTMw.
MpeanmcTBata Ha kpunata 6e3 nepudepum ca nogyepTaHn B
rmmaen 2,3,4,5,6n7.

1.3. Hawunte WUVHOBaATMBHU TEXHUYECKU pELUEHUA U
eKcrnepuMeHTanHu pesynrtaTu
B HacToswo Bpeme koHcTpykTopuTe Ha [JPOH-oBe Bce
no-4ecTo BKIMOYBAT (UKCUPaAHW Kpuna, KOeTo € MO3HAToTOo
OrOKETHO pelwleHe 3a  Cb3faBaHe Ha noBULLEHA
TOBAapOHOCUMOCT B KPEWCEepCKM MOorieT, HO 3a CMeTka Ha
3HauuTenHoO yeBenuyeHu rabaputu. HeusbexHo B nepudepunte
Ha KpunaTa ce obpasyBaTt BMXpUW Npu neTeHeTo. ToBa Npu4yMHsABa
3HaunTenHM nepudpepHn 3arybu Ha eHeprusita, KOATO Ce
n3pasxogsa OT pOTOpPUTE, KaKTO U OT ApYyruTe BMOOBE CaMOSIETHU
asuratenu. Ho ronemusat npobnem e, 4ye npu [O3BYKOBUTE
CKOPOCTM OKOSOKPUITHUTE BUXPU OTKINOHSABAT Lienusa dro3enax Ha
camorneTa, CnpsiMO OnTUMarnHaTa My XOPU3OHTanHa no3uumns Kbm
no-usnpaBeHa Harope no3vuus. B pesyntaT 3BauntenHo ce
yBenuyaBa WHOYKTUPAHOTO CbMPOTUBIIEHWE MPU XOPU3OHTANHO
neteHe (o 37%). Wl ToBa 3Ha4MTENHO yBENUYEHNE MO BpPEME Ha
cTtaHgapTHoTo 95% OT BpemeTo Ha noneta. ToBa CbNPOTUBIIEHNE
€ HensbexHo, 3alloTo e MpSK pe3ynTaT OT KpurHaTa nosavraila
cuna. To ce HamansBa C pasnuMyHU nepudepHn WU3BMBKM Ha
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kpunata. HamaneHneto e go okono camo 2%. PagukanHoTo
peLleHne e HynuMpaHeTo My, KOETO cTaBa C MNPbCTEHOBWAHM
Kpuna, dopmMupaliy 3aTBOpPEH KOHTyp. TunuyeH npumep a
OBaJTHOTO KPWUJI0, HO MOYTK CbLLUMAT pe3ynTaT ce nosfy4vaBa u npu
NPbCTEHOBUOHN Kpura C He3adbiDKMTenHa oBanHa dopma.
3all0oTO Han-BaXXHOTO € KpwunaTta ga Hsmat nepudepu, a He
camata ¢opma Ha 3aTBOpeHuss UM KoHTyp. OT Hest 3aBucAT
KOHCTPYKTUBHUTE , @ HE aepOaUHAMUYHUTE UM XapakTEPUCTUKMN.

B Tasn kHura npegctaBaAMe U3NUTaHM Ha U3NYECKU
MOZENU pasnnyHN MHOBATMBHU KOHCTPYKLUUN HA KOMNAKTHU Kpuna
CbC 3aTBOPEHM KOHTYpW, KOUTO Ca CBETOBHM MATEHTHU HOBOCTWU.
Te ca wWHTerpanHa 4YacT OT JneTatenHata KOHCTPYKUUS.
YHMBEpPCANHO ca noaxXOoAslWW 3a BUTNOBaTa W HeBWUTNOBaTa
aBmaums. Kakto 1 3a YacTHM cry4yaun B CBpbX3ByKOBaTa aBMauus.

Mopagn nuncata Ha KPWUNHU Nepudepun BUXPOBOTO
nepuncepHo Bb3AYLHO CbLMPOTUBIIEHUE, KAaKTO U MHAYKTUPAHOTO
OT HEro CbNpPOTMBIIEHNE, € HYNIEBO Ha BCUMYKM Kpuria B 3aTBOPEH
KOHTyp. HynMpaHeTo Ha Te3U CbMNpoOTUBJAEHNE € TONIAM pe3epB 3a
yB€/In4aBaHe aepognHaMnN4yHaTa ed)EKTVIBHOCT Ha BCHUYKM BUNOOBE
EKUMaXXHU U OU3EKUMaXKHW JieTaTesIHN cUcTeMU. VIHOBATUBHUTE HMU
pa3paboTkMTe B TasW HarnpaB/ieHMe ca peguua OT aKUEeHTUTe B
HacCToALWaTa KHUra.

PapgukanHo HoBute BAPUOKOIMTEPU ca c¢ oBanHwu
Kpuna, KoeTo O3HayaBa, Ye Te moraT ga ObaaTt ¢ ABOWHO Mo-
ManbK KpPWUMEH pasMax, HO $SKOCTHO W aepoauHaMU4HO
3HAUNTENHO [Oa MpEeBb3XOXAaT KOHBEHLMOHANHUTE neTaTerHu
MalMHM CbC CbLMNOCTaBMMU napameTpu. A BCSKO TaKOBO KpuWIo
MMa akTMBHA KpwiHa nnow, npubnuanTenHo KOMKOTO Ha [fBe
€OVHWYHN Kpuna. Ho HaAMa KpunHu nepudepum 1 3atoBa HAMma
nepucepHn BUXPOBU 3arybu npu neTeHeTo, KOUTO WHAYyKTUpat
37% oT 06LWOTO CbNPOTUBMNEHNE HA caMoneTa.

VIHOBaTUBHMTE MPOCTPAHCTBEHM KPWUITHU CTPYKTYypu ca
OYEBMAHO MEXaHMYHO MO-SKM M C MO-ManbK KpUIeH pasmax npu
e[Ha 1 cblya NogeMHa KpurHa nnotl. Hesasucrumo ganuv ToBa ca
NPbCTEHOBUOHN OBarHW Kpuna wune Kpurna c B3aMHO CBbp3aHu
nepundepun. 3a TaAx paspaboTxmMe MO-TbHKU M MO-FIEKMN KPWUITHU
npocmnn, KOUTo ca C MNO-Manko YeriHO CbMNPOTUBIIEHME BLB
Bb3dyxa. A TO € Hal-BaXHOTO 3a BCUMYKM aBMALMOHHMW NeTaTenHn
MaLUWHW, BKIMIOYMTEITHO U 3a 6E€3MOTOPHM.
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M3BecTHO e, Ye HeobxogumaTa MOLLHOCT 3a MOTOPHUTE
Bb34YLUHM MalUVHW HapacTBa C TpeTaTa CTENEeH Ha CKOpoCTTa UM.
Ho ako ce Hamanu pgebenuHata Ha Kpuroto 3 MbTy,
HeobxogMmaTa MOLLOCT We € 3 MbTW MOo-HWUCKa, NPpU eOuH U Cbly
pa3max Ha KpumoTo.

3aToBa nanutaxve KOHBELMOHAIHU Kpuna Ha
MOHOMMAHHM CaMOSIETHU MOLENU C MHOMO TbHKM U NEKN KPUITHU
npocunn, BKNIOYMTEITHO U C Mankn BepTUKanHu pbboBe nog Tsx.
Te egHOBpeMEHHO npendaTtcTBaT nepudepHutTe 3arydm u
yBeNMYyaBT Bb3AYLWHOTO HansgraHe NO4 KPWUNOTO, C KOEeTo
nognomarat pbcTa Ha MoAemMHaTta kpunHa cuna. [logobeH
pe3yntat ce nonyyaBa MNpu TbHKU Kpura C MNagku ropHU U
rpanasu OOJTHU MOBBPXHOCTU. THHKMUTE Kpuna ca npearnoyvnTaHu
32 KpPWIHW CTPYKTYpU B 3aTBOPEH KOHTYp, 3allOTO Te camu Mo
cebe cu ca KOHCTPYKTUBHO MO-CTabWUITHK, HE3ABNCUMO, Ye camuTe
Kpuna ca nogatMBu Ha U3BECTHA enacTnuyHa gedopmauus, KakTo
M BCUYKUN KpWsia Ha MOHOMIIaHM.

Heobxoanmmn ca JONbAHUTENHWM TEXHUYECKU pa3paboTkm
Ha WHOBATUBHMUTE TbHKM KBa3W KpunHW npodwunu, 3a ga ce
nogobpAT  aepoguHaAMUYHUMHTE —  XMAPOAWHAMWUYHUTE UM
KadecTBa.

3a pa ce nocTurHat KaydeCTBEHO HOBU TEXHUYECKU
pelleHMst 3a OOMWUTaHMTE MM MOBBLPXHOCTM crnegsa na ce
pa3paboTaT HOBM MaTepuann U CbOTBETHUTE UM TEXHOMOMUW.
Llenta e Cc HOBM CTpyKTypupaHu maTepuanu, B KOMMO3UTHU
KOHCTPYKLMM C HACKOOMMNMWTYAHA enacTtadyHa gedopmauus, ga ce
NMOCTUITHe NO-gO0ObpP MNacMBEH KOHTPOJS, BKITHOYUTENHO M 4pes
€HeprusnpaHe Ha TIPaHUYHMSA CroM Ha OOMUTAHWUTE KPWUITHU
NnoBbPXHOCTU. [10A0GHM MHOBATMBHU pELLUEHUS Ca HaMbIIHO
NPUNOXUMK, HE CaMO Ha Bb3OYLUHUTE MPEBO3HW CPEACTBa, HO U
Ha CyXOMbTHUTE, BOOAHWTE M NOABOAHMTE. KakTo u 3a BCsSKaksu
aepoaMHaMUYHN U XMOPOANHAMUYHM NPUITIOKEHUS.

O6nekyaBaHe Ha MOMNETHOTO TErno craBa CbC Crlyckaemu
akymynaTtopu. Ho Te cnefBa Aa ca mMoAyrnHM U Aa ca napallyTHO
crnyckaemu crief matowaBaHe MM. 3a ToBa e LenecbobpasHo
Mo4ynuTe da ca C edHaKBM HarpeXeHus U ga ca ycnopegHo
enekTpuyeckn cebp3aHun. Creg n3ToweHneTo MM, Te Morar ga ce
OTAENST 1 cnyckaT, 6e3 aa ce NpoMeHs1 paboOTHOTO eNeKTPUYECKO
HanpexeHue Ha bopaa Ha eNnekTPUYEecKUTE POTOPMIaHMu.
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HamansiBaHe pasxoda Ha eHeprust Ha enekTpuyeckaTa
aBMaUns Npsiko 3aBUCK OT TArOBUTE eneKkTpuyecknte motopu. Te
cnegea ga ca C Mo-manku AMaMeTpu U C MO-TONSMU O bIDKUHMU.
Taka Te 3anas3BaT MOLLUHOCTTa Ce npu Mo-BMCOKM obopoTtu. A
HeXernaHuTe LIeHTPOBEXHU Curu, NopoaeHn OT cobcTBeHaTa MM
BbpTSLlAa Ce pOTOpHa Maca, ca Mo-Masku OT Te3n Ha Mo-KbCwu
MOTOPW, HO C MO-rofieMn AnameTpu, CbC CbU3MEpPMMA POTOpPHA
mMaca. Enektpuyecknte cunoBm MallMHM C NO-Marnku guameTpu ca
no-eHeproeekTUBHM, BKIMIOYMTENHO W 3alloTo no-gobpe ce
oxnaxgaT, KOeTO Npsiko HamansiBa enekTpuYeckuTe UM OMUYECKN
3aryou.

3a HSKOW MPUMOXEHMS1 ca LenecbobpasHn XubpuaHu
aBuratenHu cuctemun (cbyetaHue c [OBI). lMpu HeobxogmmocT
MOXe [da Ce MOHTMpAT W OOMbIHUTENHW PaKEeTHW YCKOPUTENW.
LlenecvobpasHo e Te ga ca crnyckaemu crieq M3pasxofBaHe Ha
ropuBOTO, KAKTO Ca CrycKaeMu 1 paspefeHuTe akymynatopu.

1.4. OdonbnHuTenHa nosaurawa cuna Ha
BapunokKkontTepute u yBerindieHa KOHCTPYKTUBHA AKOCT

Banosete Ha nogemMHuUTe pPOTOPHU BUTMAa Ca Taka
pasnosioXeHu, Ye cb3haBaT He camMoO BepTUKanHa Tsra, HO
obaoyxBaT M TrOpHUMTE MNOBBLPXHOCTM Ha KpunaTta. Bwurtnata
ycKkopsiBaT MOTOKbT Haf KpunaTta, KOeTo MOHWXKaBa Bb34yLIHOTO
HansgraHe. B pesynTtart ce reHepvpa [OMbIHUTENHA MNOAEMHA
cuna. Ts cuHeprmyHo ce gobaBs KbM no3HaTaTa KpuinHa nogemHa
cuna npu HeBepTUKaIHO NeTeHe.

OnucaHaTa e Hali-eHeproedeKkTMBHaTa aepoanHaMmnyHa
cxema, KOSITO pa3bupaemo ocurypsiea " Han-
€HEepProMkOHOMMYHOTO feTeHe. TakuBa neTaTeriHu anapaTtu He ca
Nno3HaTM HUTO B TeopuAaTa, olle Mno-Manko B MNpakKTukaTta Ha
aBMauusTa.

BnarogapeHne Ha Kpuno B 3aTBOPEH KOHTYp, M Ha
noaxogswotro My obayxeaHe, ce MoOBULLIABA €[HOBPEMEHHO
HETHaTa TOBAPOHOCUMMOCT Ha BapuokonTepute ¢ go 35%. A
dakTnyeckata [fganedMmHa Ha noneta WM, C  eOHOKpaTHO
3apexgaHe Ha akymynartopute, Mpu efHakBa HeETHa MoneTHa
Maca € B CbM3MepuM npoueHT. lNpu eaHakBO OBNrO MOMNEeTHo
pa3cTosiHne Mnones3HusT ToBap ce noBuwaea ¢ go 30% npwu
CbMOCTaBUM pa3xop Ha ropnBo/eHeprusi.
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BcAko NpbCTEHOBUAHO OBanHO KPUMO € 3aKperneHo KbM
(hbro3enaxa Ha Be MecTa, BMECTO YNCTO KOH30MHO CbeaUHEHOTO
KPWUMo Mpy MOHOMMaHUTE B €4HO MSACTO. 3aToBa CbOTBETHUTE
3HAKOMPOMEHNMBM  OrbBallM  MOMEHTM B MSICTOTO  Ha
CbedMHABaHeTO Ha MPLCTEHOBUAHOTO OBanHO KPUIO KbM
(hrozenaxa ca 3HauuTenHo no-manku. OTAenHo, pasMaxbT Ha
oBanHUTE Kpuna € OKoMo [Ba MbTWU MO-ManbK OT TO3U Ha
MOHOMIaHN CbC CbM3MeprMa TOBapOnoaeMHOCT.

KasaHoTO o03HauyaBa, 4e camaTa KOHCTPYKUMS € Mo-
cTabunHa v ¢ No-marnko AMHaMU4YHO cTapeeHe Ha MaTepuana.

BbpTawmnTe ce BUTNA Ha MNOAEMHUTE POTOPU W Ha
KPyU3HUTE BMWTMA-Nporeriepy, Kakto M MNpu KpunaTa, CblIO
reHepupar HexenaHu BUXpoBu 3arybu. Te ca TonkoBa no-rofiemu,
KOIKOTO Cca No-BMCOKM 060poTuUTE.

3aroea paspaboTuxme €HEProMKOHOMUYHM
HMUCKOOBOPOTHU BUTNA CbC CBbp3aHM Nepudepun, C KoeTo ce
npegoTepaTaBaT nepudepHuTe MM 3arybu. TakoBa MHOBaTMBHO
pelleHne e NpeacTaBeHo B TpeTa rnasa Ha Tasu KHura.

CPABHEHUE HETHATA KPWUJTHA NNOLL HA KPUNA C EOHAKBB
PA3MAX U LLMPUHA, HO C PA3JIU4HU ®OPMU

=.0,0375x° + 0,7125x” + 26,138x + 25,388

CJKOHBEHLIMOHATNHO

y =-0,1162x° + 1,7647x” + 21,716x + 22,571
= EOKC
£SI/IBOMHA APKA B OBAN y = 15x245

—Linear (KOHBEHLUWOHAITHO)

—Poly. (QBOVHA APKA B OBAMN)
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N N N

1 2 3 4 5 6 7

OKOHBEH LIMOHAITHO 30 60 90 120
HEBOKC 52,2 109,2 169,2 230,4
SOBOVHA APKA B OBAN 45,936 100,464 160,74 221,184
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PaspaboTkute Ha BapuokonTepa ca OCHOBaHW, He camo
Ha nNPbCTEHOBMOHMTE Kpwuna, HO Ha UANOCTHO WHOBATMBHMU
TEXHMYECKM pelleHus 3a netawmte anapatu. Te Bknwo4BaT
HSIKONKO CBETOBHM MaTeHTHW HoBOCTM OT 2023 r. 3a nertatenHu
mMawuHn (rmaeun 2,3,4,5,6 n 7). MNMopagn nopobueTto Ha aepo u
Xugpokpunarta HawuTe paspaboTkum ce npunaraT, He caMo 3a
netartenHu anapaTu, HO 1 3a NOABOAHM KpuUIa, KakTo € Noco4YeHo
B Kpasi Ha BTopa rnasa.

PoTopnte Ha BCMYKM pOTOpMnaHu, ca BUCOKO, KOETO U
npaBu HEYCTOMYMBM MO 3aBoUTE MO NbTUlaTa. 3a Aa pewmm To3m
npobnem npunarame Halle MHOBaTUBHO pelueHue (rnasa 8).

Kpunata cbC 3aTBOpPEH KOHTYp umaT pasnuyHa dopma,
KOWUTO Ca CpaBHEHU B crnefgallarta Tabnuua:

suakeuno oA I enPomvenenve |crasmntoct | AKOCT
ENMNCoOBUOHO |HUCKA CPEOHO BUCOKA BUCOKA
NONYENUNCA CPEOHA CPEOHO BUCOKA BUCOKA
BOKC KPUINno BUCOKA ronamo HUCKA CPEQHA
OBOMHA APKA BUCOKA MAIKO CPEOHA CPEOHA
OBAJTHO CPEQHA MAJKO CPEQHA BUCOKA
NNOCHK

KPbIbi CPEQHA ronamo BUCOKA HUCKA
NPBCTEH
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CPABHEHWE MACATA HA m2 KPUITO OT EQHAKBU MATEPUAINU C
EAHAKBB PASMAX U LULMUPUHA, HO C PA3JIU4HN ©OPMU

y =0,1008x° - 1,1938x* + 9,4947x + 23,49
70
y = 0,045x’ - 0,56x” + 7,365x + 19,95

60

y=5x+15

50 CJ KOHBEHLIMOH
AIlTHO

40

N 50KC

30

2 Y 1BOMHA APKA
B OBAN

10

— Linear
(KOHBEHUMOH
AITHO)

— Poly. (BOKC)

0

1 2 3 4 5 6 1

OKOHBEHLIMOHAIMHO 20 30 40 50
BBEOKC 27 38 48 60 _ Poly. (UBOVIHA

S/BOWHA APKA B 32 44 54 66 APKA B OBAT)
OBAN

J

1.5. BrpageHu poTtopu B Kpunarta

Kpunara, bes CbMHEHNE, ca 3HaYUTENHO
aepoaMHaMMYHO, a OT TOBa M €HPrOMKOHOMUYHO MPEAMMCTHO 3a
BCEKM poTopnnaH. 3a enektpo poTtopnnaHuTe e oT ocobeHo
3Ha4yeHue OTBOpPUTE Ha NOAEMHUTE pOTOPM Aa ca B NIIOCKOCTTa Ha
kpunara. Lilenecobpb3Ho e Te aa ca Andy3opHO npodunmpaxm,
KOeTO UM JaBa NoHe Tpu aepoauHaMUYHU NpeauMCcTBa:

1. [Oudpysopute yBenuuasaTt Tdrata Ha nponenepuTe.

2. [OndysopuTe 3HAUUTENHO HamansBaT eHepruiHuTe
3arybu ot nepudpepHn Buxpu, obpasymawinm ce B
nepudepunte Ha nonaTuTe Ha BUTNaTa.

3. Tlpu BbpPTEHOTO fonaTuTe Ha BuTnaTta “nacmyksart’
Bb34yxa Had TAX W Taka HamansBaT Bb34yLHOTO
HansraHe Hag Kpunarta, KaTo CbLUEBPEMEHHO W
yBenuyaBaT HansraHeto nog TAX, C KOETO MNpPSAKO
HapacTBa M nogemMHaTa cuna Ha Kpunata B
XOPU3OHTAareH noner.

KonnyectBeHO cpaBHeHME eeKTUBHOCTTa BUXTE Ha

cneaBallaTa guarpama:
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MbneH aHannsa n CpaBHeHMne Ha eHeprMﬁHaTa
e(beKTVIBHOCT Ha Bb3QyWHUTE BUTIIA BWXTE B pas3gen C B
nocnegHarta 4acTt Ha KHurarta.

1.6. O606LEeHN NpeaMCTBa

M306peTeHnte kpunatu poTopnniaHu npegcraBnsiBat
YHUBEpCarneH, KayeCTBEHO HOB BWA, KPUIEH POTOpPEH camonet
(kpunat JPOH), konTO M3nuTa 1 Kaua BepTMKanHoO, HO NneTu Kato
camoneT, a He kaTo [1IPOH camo ¢ poTtowm.

HerosoTto/HeroBute kpuno/a e/ca ¢ HyneBo nepudepHo
Bb3OYLUHO CbMPOTMBIEHNE W BOOAT CHEQHUTE OTIINHYUTENHU
XapakTepucTuka:

e [1bnro Bpeme Ha nomnet

e [lo-ronsim onepaTuBeH paguyc

e YBenuyeHa TOBapOHOCUMOCT

*  YCTOWYMB Ha CTPaHWYEH BATHP U MPU BbITHEHME 3a BOAHU
TPaHCMNOPTHM CpeacTBa

e CrtabuneH npu Bcuukn nomneTHu pexumun. Kakto n npu
rmucupaHe Ha Bofa.

e 3HauMTenHo nNo-Bucoka CKoOpocCT

e [lo-ronsiMa KOHCTPYKTMBHA $IKOCT, 3alloTO OBarHOTO
KpWIo e MHTErpMpaHo ¢ TANoTo.

e [lonbnHuTENHa noBaurawa cuna

e CebecTOMHOCTTA Ha BapuvOKONTEPUTE OYEBUAHO € HUCKA,

B CpaBHEHWE C Ta3W Ha neTaTenHn MaluHUu C

KOHBEHLMOHANHN Kpwna, npou3BeAeHn OT NoAo6HM

matepuanum n ¢ nogobHu TexHonoruu. lMpuumHaTta e B

NpoCTpaHCTBEHaTa CTPyKTypa Ha [AOBYMMAOLWHWATE WUNn

TPUNMAOWHNTE Kpura, 3awoTo nepudepunte um ca
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KOHCTPYKTUBHO CBbp3aHW. A  KOHCTPYKTUBHOTO UM
cbeauHeHue c prosenaxa e B OBe WUNU TpU ycrnopeaHu
cevyeHnss. CboTBETHO OrMbBaLUMAT MOMEHT B TAX € ABa —
TPU MbTU NO-MaITbK.

e AepoavHamuyHaTa [OOMBbIHUTENHa MoBAuvralla cuna e
NMpuYMHa 3a MOBULLEHOTO aepoAUHaMUYHO KayecTBo. A
ToBa O3HayaBa, 4Ye O6E3MOTOPHOTO MNNaHupaHe ce
yOobMmKaBa.

1.7. 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 rail
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.

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.

28



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.

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.

Due to the absence of wing tips, the tip 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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PAYLOAD/LIFT COMPARISON IN DEPEND ON THE QRUZE SPEED
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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.

1.7.1. Innovative 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
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the variocopter body to balance the inevitable centrifugal inertia
during turns.

Flight weight is reduced with droppable batteries. But they
should be modular and parachute-droppable after discharging. For
this, it is advisable for the modules to have the same voltage and
to be electrically connected in parallel. After their discharging, they
can be detached and lowered without changing the operating
electrical voltage on board the electric rotorcraft.

Reducing the energy consumption of electric aviation
directly depends on traction/lifting electric motors. They should
have smaller diameters and longer lengths. Thus, they retain
power at higher RPM. And the unwanted centrifugal forces
generated by their own rotating rotor mass are less than those of
shorter, but larger-diameter motors with commensurate rotor
mass. Electric power machines with smaller diameters are more
energy efficient, including because they are better cooled, which
directly reduces their electrical ohmic losses.

Wings are significantly aerodynamically and therefore
energy-economically advantageous for any aircraft. For electric
flying cars, as well as other compact aircraft, it is especially
important that the rotor propeller openings are in the body of the
wings. Then the holes themselves for them are shaped like
diffusers, which gives them at least three aerodynamic
advantages:

1. Diffusers increase propeller thrust.

2. Diffusers significantly reduce energy losses from
peripheral vortices formed at the periphery of propeller blades.

3. Propellers reduce the air pressure above the wings and
increase the pressure below them, which increases the lifting force
of the wings in horizontal flight.

The innovative spatial wing structures are obviously
mechanically stronger and with a smaller wingspan for the same
useful wing area. Therefore, it is recommended for them to use
thinner and lighter aerodynamic profiles, but without violating their
aerodynamic qualities. Thinner airfoils have less drag in the air.
And it is the most important for all aviation transport
consequences. It is known that the required power for motorized
air machines (respectively consumption of current, fuel, etc.)
increases with the third fold of their frontal drag. And this means
that if this drag is reduced by 3 times, the required power will be
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27 times lower. Therefore, innovative developments of thin airfoils
are needed to improve their aerodynamic - hydrodynamic
qualities. In order to achieve qualitatively new technical solutions
for their washed/wetted surfaces, new materials and their
respective technologies should be developed.

The annular oval wings have a different shape:

ANNULAR AERODYNAMIC

AING WG |[UFT FORCE |laRDRAG  ||EERODYN STRENGTH
ELLIPSE Low MODERATE ||HIGH HIGH

SEMI ELLIPSE ||[MODERATE ||MODERATE ||HIGH HIGH

BOX HIGH HIGH Low MODERATE
TWIN ARC

RGeS HIGH Low MODERATE MODERATE
OVAL MODERATE |[LOW MODERATE HIGH

;'I',?CT; CIRCLE || MODERATE  ||HIGH HIGH Low

The aim is to achieve better passive control with new
structured materials, in composite structures, including by
energizing the boundary layer of the wetted surfaces. Such
innovative solutions are fully applicable, not only to air vehicles,
but also to land, water and underwater vehicles. As well as for any
aerodynamic and hydrodynamic applications.

1.7.2. Frame integrated annular ring wings

Each oval wing is attached to the fuselage in two places,
instead of the monoplane's purely cantilevered wing in one place.
Therefore, the corresponding variable bending moments at the
junction of the oval wing to the fuselage are significantly smaller.
Separately, the span of oval wings is about twice that of
monoplanes of comparable payload. This means that the
construction itself is not only several times more stable, but also
with less mechanical and strength aging of the material.

1.8. Summary benefits
e Longer operating radius
e Higher payload
e Stable in all flight modes.
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e Greater structural strength because the oval wing is
integrated with the body.

¢ The cost is obviously low compared to that of conventional
winged aircraft made of similar materials
Shorter takoff and landing
Energy economy

2. Enektpuyecku aepoMo6un ¢ NoABMKHO MO3ULMOHUPALLU
ce Kpuiia ¢ B3aMMHO CBbp3aHu nepudepumn
E-Aero Car with pivoting wings with joined wingtips
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21.NPEQLWECTBALLO CbCTOAHUE HA TEXHUKATA

HacTtosAwoTo nsobpeteHne ce OTHAcs OO0 EeNeKTpPUYecKu
aepomobun C MOABWXXHO MO3WLMOHMPALLM Ce Kpuna C B3auMHO
CBbp3aHu nepudepun.

lMo-cneunanHo e npeaBuaeH 3a NUAOTUPAHU MOMETU Ha
neTsawM anapatu C NOBMLIEHA TOBAPOHOCMMOCT M YO bIDKEH
paguyc Ha aencTeme.

XeHpn ®opg npean 90 roavHu e kaszan: ,[lomHeTe mu
aymata: ngsa KombuHaumsa oT camorneT u aBTtomobun. Moxe aa
ce ycmnxHete. Ho we gonpe” (XeHpu ®opa, npeacenaten, Ford
Motor Company-1940). BcbLHOCT, Manko cnej Nbpeus NoneT Ha
Opata PawnT, xopata TbpCAT HauMHM Ja KOMOMHMPAT camoneTy u
aBTOMOOUIM B eQHO NpeBo3HO cpeacTro. Mpe3 1918 r. Ha ®enukc
JloHrobapan e msgageH nbpBuat nateHT (MateHT Ha CALL Ne
1,286,679) 3a MHOrodyHKLMOHaNHO MNPeBO3HO cpeacTBo. [pes
cneppawmTte 88 roanHn ca msgageHn MHOroOporHM naTteHTu 3a
KOHLIENuUMM 3a NPeBO3HU CPEACTBa, KOMTO MOraT KakTo ga neTsr,
Taka un ga ce ynpasnsBaT Ha TepeHn. Bbnpekn ye HAMa HegocTur
Ha u3obpeTteHnsa B Tasn obnact, He € MMarno KOHLUEenuun, KouTo ca
MManun TbproBCKM YCMeX.

MpuunHMTe 3a nuncata Ha TbProBCKUM Yycrex Ha
MHOroGpoVHMTE NpegulHN NaTeHTM 3a MbTHM camMoneTn ca
TOSKOBA PasriMyHu, KONIKOTO U CaMUTE NaTEHTW.

Hakon ce npoBanuxa, 3awWoTo Au3anHbT Oelle
HeoCbLLEeCTBUM WM onaceH. [pyrM ce mnpoBanuxa, 3aLloTo
On3anHbT Oelwe TBbpAEe CHOXEH WM TBbpAe CKbM 3a
NpoM3BOAMTENS, OOKATO MOBEYETO He 3aJ0BONMXa HyXauTe Ha
KnueHTa. HeszaBMCMMO OT KOHKpeTHaTa npuymHa, 40 OeH AHELUEeH
narnexaa HUTO eauH An3ariH He € AOCTaTbyHO MpakTUYeH, 3a ga
ce npeBbpHe B cTabuneH Tbproeckum ycnex. KasaHoto He e
TBbPpAE U3HEHaABALLO, KaTO ce B3eMe NpeaBua pasnukata mexay
camoneT u aBTomMobun, kosaTo TpAbBa Aa 6bae Taka cbrnacyBaHa,
3a ga 6bae NpakTMYHO KOMOMHUPAHO NPEBO3HO CPEACTBO.

EnHa cblecTBeHa pasnuka ca KpunaTta Ha camoneTa. 3a
noneTt efguH camMorieT U3WCKBA ObMrM HELMWPOKU Kpuna, KOeTo
Nno3BorisiBa NoBMLLIEHA aepoaMHamMuYHa ePEeKTMBHOCT U HaMareHu
nepdepHn  BUXPWU, KOETO pedyumMpa W MHOYKTUPAHOTO
CbNpOTUBMEHNE (KOETO JocTura O fnoBeye OT edHa TpeTta oT
obwoTo 3a camoneT npu [O3BYKOBU ckopocTun — M<1). MHoro
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cneunanuctm B obnactTa npvemat WHOYKTUPAHOTO
CbMNPOTUBIEHNE KaTO MPSKO CBbP3aHO C NoAeMHaTa KpurHa cuna
W efBa nu He 3a HeusbexHo. ToBa obaye e NPUHLMMHO FPELLHO B
o6wwsa cny4van. To e BAPHO caMO 3a Kpuna B eHa paBHWHA, a 3a
NPOCTPAHCTBEHN KPUIHW KOHCTPYKLUWN B 3aTBOPEH KOHTYP M306LL0
He e BSPHO, 3aWoTO Te3n BUOOBE Kpura MpocTo HAMat
nepucpepun. (TakmBa KpUITHM KOHCTPYKUMW Cca pasrnegaHu
nogpobHo v B criegsaliuTe rnasm)

3a ga Moxe neT4dula kona ga ce ABWXM No NbT4, Kpyunarta
He OuBa Oa npeyaT. A ToBa O3HayaBa, Ye Te cnefsa fa ce
npubupar, creBat U T-H. Taka Te Hen3bexHO cTaBaT, He camo Mo-
TEXKN, NO-CMOXHWU N NO-CNabo HageXaHW, HO U MHOTO MO-CKbIN.

OcBeH kpunata, Opyr acrnekT Ha camorneTa, KOMTO He e
Nnpsiko CbBMECTMM C aBTomobwn, e BUTMOTO/ata, ocurypsialim
OBWKEHMETO.

BuTnoTto e Ham-yyBCTBUTENHATa 4YacT OT camMorieTa KbM
npopesn n BombbHaTuHW. Mopagu ToBa NunoTute ca obyyeHn aa
npokapBaT pbkaTa CM BbpXy BMTIIOTO Npeaun BCEKW MofeT, 3a Aa
npoBepAT 3a noepegu. [NpyM MOAYNHUTE KOHCTPYKUUW BUTIOTO
OOMKHOBEHO € YacCT OT KOHCTPYKLUATA, KOSATO Ce npemMaxBa, 3a ga
Ce TnMpeBbpHE MNPEeBO3HOTO cCpeacTBo B aBToMobun. 3a
WHTErpMpaHn KOHCTPYKLMW BUTMOTO UMM Ce OTCTpaHsBa, KaTo
Hanpumep B US Pat. 2,430,869, nsaBo npunkpeneHo KbM npegHata
YacT Ha MPEBO3HOTO CPEACTBO (KAaToO Hanpumep B MPEBO3HOTO
cpepnctBo “Fusion” ot Steve Nichols), unu naso npukpeneHo KbM
3agHaTa 4acT Ha MpeBO3HOTO cpeAcTBo. [pu HAKOM NPEBO3HU
cpegctBa  BWTIIOTO € TMPUMKPENEHO KbM 3agHata 4YacT Ha
dro3enaxa, Unmn e okayeHo nog NpeBO3HOTO cpeacTBO. Ho Tam He
e GesonacHo MACTO, 3allOTO € MoJaTNMBO Ha MbTHU OTIIOMKM
(kato B nmateHT Ha CALL Ne 3,371,886). 3a ga 6bae npakTUYHO,
BUTNOTO TpsAbBa ga Obae 3awuTeHO OT MbTHWM OTIOMKU nNpes
uanoTo Bpeme, 6e3 ga e HeobxoouMO LWOdBLOP — NMAOT Aa ro
cBans pb4yHO. [NocoyeHnTe npobnemun 3a netdawmTe asTomobunu
noHacTosLleM ce peluaBaT C BCE MO-LUMPOKOTO HaBfM3aHe Ha
enekTpuyeckarta Tara, He3aBMCMMO Aanu ca C akymyrnaTopu Unm ¢
BOAOPOOHW FOPUBHM KIETKM

HockopolwHa Gapuepa 3a enekTnyeckaTa aBuaumsi 6axa
CKbMMTE M TEXKU aKkymyrnaTtopu. Ha ©bp30To nporpecupaHe Ha
MHOFOKpaTHO 3apexjaemMuTte akymynatopu Bce MO-CUfHO ce
CTMMyNupa, 3apagm eneKkTpu4eckus aBTomobuneH cektop. A ToBa
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0O3Ha4yaBa No-nekn, No-eBTUHM W MO-HAOEXOHWU akyMynaTopwu C no-
BMUCOKa eHeprunHa nnbTHOCT - Wh/kg. lNMpe3 nocnegHuTe roamHu
cTaHgapTHaTa crneumdpunyHa eHeprumnHa NIbTHOCT Ha
akymynatopute ot 150 Wh/kg pocturHa 300 Wh/kg.. A
cobcTBEHaTa Maca Ha eneKkTpUYecKnTe NPeBO3HM CpeacTBa Ha
Cylwa, Ha Boda W No Bb3dyxa Ce HamarnsiBa C npuraraHeTo Ha
HOBM OJIEKOTEHN KOMMO3WUTHU MaTepuanu. HesasBucumo panm
ernekTpo3axpaHBaHeTO € C BOAOPOAHW TOPUBHM KNETKM enu
TArOBW akymyrnaTopw.

[NocoueHute BapuaHTu Obp3o cTumynupaTt
enekTpuyeckata aBMauna U cMe CBMAOETENW Ha HapacTBally Mo
Opo © BMOOBE WHOBATUBHM paspaboTkM Ha neTawuTe
aBTOMObOUNN.

Mo ropedopmynupanute npuunHm OPOH-oBeTe Hamupat
BCE MO-MHOroobpasHO MPUOXEHME 3a pasnuyHM genHocTn. Te
MMaT 3HaYMTENHM nNpeaMMmcTBa B aBuMauMsaTa W 3aToBa
cnepBalMaT KanoH MO MbTS Ha nporpeca B TpaHcnopTa e
KOMOUHauua ot enektpudeckn astomobun n JPOH. U Taka Han-
NEecHo ce u3bArBaT NMbTHUTE 3a4pPbCTBAHMS U MHOFOKPaATHO ce
yBenMyaBa CKOPOCTTa Ha rpagckoTo U M3BBHIPagCcKoTo
aBuxeHve. PaspaboTtBaHute aepomobunu, 4pe3  HalumTe
MHOBaLUMW, U3NUTAT M KauaT BepTUKANHO OT BCSAKAKBU TEPEHW.
3aToBa € 1 NbpBOTO U3NCKBAHE €:

e [la usnutaTt n kauaT BepTUKaIHO OT/Ha CTECHEeHU
nnowagki. 3agbikUTenHo pga craptupat ot
ynuum, NapkMHi 1 mbtuwa 6e3 cneunanunsvpaHa
MHPaCTPYyKTypa.

e Btopoto wm3nckBaHe € pga  nbTyBar Mo
CblleCTByBallla MbTHA WHMPACTPYKTypa, KOETO
O3HayaBa rabaputute UM ga ca CbM3MEpUMM C
Te3n Ha cerawHuTe MacoBu aBToMoounu.

e TpeToTo M3MCKBaHE € Ja ca C KOMMaKTHU W
crbBaemMu Kpuna, 3a ga OTroBapsT Ha HOpMUTE Ha
Ha3eMHWNA MbTEH TPaHCMNOpPT.

M300Wwo npobnembT 3a KOMMaKTHATE Kpuna € Mnpsiko
CBbp3aH C W3MOM3BaHe Ha CblUeCcTByBaWMTE aABTOMOOUMHU
nnatcopmmn 3a noructmkata Ha Bapuokontepu, kKakto u 3a
Bb3MOXHOCTTa Te Aa uanutaT U kauaTt Ha Tax. Hesasucumo ganu
ce nonseaTt 3a rpaxgaHCKK, MONMLENACKU, TPaHNYHU UINTN BOEHHU
HYXaWN.
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[MoBe4eTO OT OPOHOBETE Ca U3MbJIHEHU C pasnuyeH Gpon
KOMOVMHMPaHM  NOAEMHO-MApLUOBM  BWUTMAA. TexeH  ronsm
HedocTaTbK e, Ye MogemHata MM cuna ce Cb3gaBa caMo OT
BbPTALWMUTE C€ POTOPHU BUTMA U C TAX T€ HEe MoraT Aa nfaHupar,
HATO Ja Ca EHEeproMKOMWMYHM B XOpu3oHTaneH nonet. Korato
neTaAT, BUTMNATa UM HENPEKbCHATO Ce BbPTAT WM uM3pasxoasat
MHOrO eHeprus 3a ABMKEHUeTO cu. DakTUYecKM Te ca HyXHU 3a
BepTUKarHoO M3nuMTaHe U MO-Manko 3a BepTukanHo kauaHe. Ho
BpeMeTo, npes3 koeto [JPOH-oBeTe NeTaT BepTMKANHO € CTOTULM
NMbTW MNO-ManNko OT BpemMeTo 3a XOPW3OHTaneH nonetr wu
MaHeBpupaHe. ToBa Baxy B MbfiHa curna v 3a aepomobunuTe.

O4yeBUOHO MKOHOMMYECKM € HelenecbobpasHo poTtopute
3a BEpPTUKAIHO NneTeHe Aa 6baaT CroXHW, TEXKM M CKbMW, 3a Aa
cb3gaBaT MPOMEHNMBa MO Mocoka Tdra. 3atoBa e gobpe ga ce
npunarat OMKETHN TEXHUYECKN PELUEHUS, MPU KOUTO NOAEMHUTE
pOTOpU Ca HEMOABMKHO MOHTUPaHU 1 ca 6e3 pegyKkTopu.

[MoBeye oOT Bek xopata Ca MeyTanu 3a TPaHCMOPTHO
NPEeBO3HO CPeACTBO, KOETO € eAHOBPEeMeHHO Aobpa kona u gobsp
camonerT. [NpaBeHn ca MHOro onNWTW 3a peanuavpaHe Ha Tasu
mMeuTa: npe3 1917 r. kKoMnaHusTa Ha nMoHepa B aBnauusTa [neH
Kbptuc noctposisa Autoplane, kolTo noctura KpaTku nonetu.
Mpe3 1933 r. Yongo YoTbpmaH ynpaBnsiBa NbpBuUS ycnelleH
nNbTeH camoneT, HapeyeH ,Arrowbile“. lpe3 1947 r. Convair
Company nocTposiBa ekcrnepMMeHTanHa neTsuwa Kona c
pasrrnobsiema cTpykTypa Ha kpunoto. MonTt Tennbp 3aBbpLuBa
JAerocar® npe3 1949 r., KONTO MMa NMOABWMXHW Kpuna u onawlka,
KouTo Morat Aa 6baaT TerneHu kato pemapke 3aj aBToMOBUNHMSA
moayrn. ToraBa ca NMOCTPOEHW HSKOMKO TakMBa WM HSIKOWM BCE OLie
netart gHec. NpeobpasyBaHeTo Ha ,Aerocar‘ OT kora B camMoreT
unm obpaTtHo u3uckea okorio 40 muHyTM pabota. Terrafugia
Transition e nbTeH camoneT, KOWTO ce paspaboTtsa ot 2006 r.; Ton
NPOMEHSA KOH(UrypaumsaTa aBTOHOMHO Cropes yKasaHusTa Ha
onepaTtopa. [lpaBeHM ca onuTW 3a u3rpaxgaHe Ha nNeTALWm
aBToOMOGUNu c¢ BeptukanHo manutaHe (VTOL), HO MOLLHOCTTA,
HeoOxoaMMa 3a U3NUTaHe € MHOro rofnsiMa M 3aToBa ca ce
OoTKasanu.

[Mo-gony e CNUCbK C KOMEHTapW Ha pas3fnU4YHU NaTeHTH,
CBBbP3aHN C MNETSALLM KOMK 1 C HACTOSALLIOTO N3006peTeHme:

Mpes 1991 r. Miller, U.S. Pat. 5,050,817 onucea
KOMOVHMPAHO LUOCENHO U fieTaTeriHo NpeBO3HO CpPeacTBO, KOETO
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M3Mnona3ea 3agHW MHOIOOCHM CrbBaeMu Kpuna v npubupalia ce
onatuka.

Mpe3 1992 r. Lay, US Pat. Ne 5,141,173 paskpusa
xnbpuaHa enekTpuyecka Kona ¢ onumMoHanHu CiibHYEeBM NaHenu.

Mpes 1995 r. Wernicke, US Pat. 5,435,502 nokasBa
NeTALLO W LWOCENHO NPEBO3HO CPEACTBO C KbC pa3max C ropHU U
OOIHM Kpunua.

Mpe3s 1999 r. Pham, nateHTeH pokymeHT US Pat.
5,984,228 paskpuBa 6bpP30 KOHBEPTUPYEM neTaTeneH anapaT C
KpUIo, KOeTo ce BbPTU KaTo OKONo efHa BepTukanHa oc. OT3ag e
MOHTMpaH O0T3a4 AUdYy30pHO YycuneH Bb3gylleH BUHT -
BeHTUNarTop.

Mpe3 2000 r. Spitzer, US Pat. Ne 6,082,665 paskpuBa
caMoreT 3a MbTHO NPEBO3HO CPEACTBO C Kpuna, KOMTO Ce crbBat
00 BepTUKanHU No3vuuy, pasnosioXeHW Hanpen Mo npoTexeHue
Ha CTpaHUTE Ha NMPEeBO3HOTO CPEACTBO.

Mpe3 2000 r. Bragg, U.S. Pat. 6,086,014 onucea CrioxHu
crbBaemMu Kpwura, KOMTO ce npubupaT BbB BepTuKarnHa
OpWEeHTauMsi OTCTPaHU Ha NPEBO3HOTO CPEACTBO.

Mpe3 2000 r. Pham, US Pat. 6,129,306 nokasea netsy,
caMoneT C KpuIo, KOeTo ce BbPTW OKOJIO efHa BepTuKanHa oc U
OOMbIHUTENHO MMa CrbBaeMU KPUIHW CEKLNN.

Crow, US Pat. Ne 6,131,848 nokasBa kpuna, crbBaeMu o
CTPaHWYHM BEPTUKaNHU MO3ULUMM C XOPWU3OHTANHO CrbBaeMu
yacTu, KoMTo NnogobpsaBaT BUOUMOCTTA Ha MbTHMKA.

Mpe3 2003 r. Haynes, US Pat. 6,619,584 (B1) paskpuBa
Kpwura, KOMTO Ce CrbBaT MO MHOXECTBO HaAMbXHN OCK.

Mpe3 2004 r. AnHwarH, nateHT Ha CAL. 6,786,450 (B1)
onncBa acMMETPUYHW MPEegHU U 3a0HW BbPTALIM Ce CeKuun Ha
BbPXOBETE Ha Kpunarta, ABMXKELLM Ce B XOPMU3OHTarHa paBHUHA U
pasrnobsiemMmy npegHu NoBauraly ce NoBbPXHOCTY.

Mpe3 2005 r. Bragg, US Pat. Ne 6,877,690 (B1) paskpuBa
MOTOLMKINET C MEKO KPWIIO.

Mpe3 2011 Dietrich et al., U.S. Pat. No. 7,938,358 (B2)
OonncBa FOAEH 3a OBWXEHWEe caMorieT C Kpuna, KOMTO Ce crbeat
HaBBbTPE, 3aBbPTaNKN CE OKOJI0 YETUPU HAAMTBXHN OCK.

Mpe3 2012 r. Goldshteyn, nateHt Ha CALL. 8,267,347
(B2) paskpvBa cekuMuM Ha Bbpxa Ha KpWUIoTo, KOUTO Ce CrbBar
HaBBTPE OKOJIO HAAMBXHUTE OCU.
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Mpe3 2013 BenukaeH, US Pat. Ne 8,371,520 (B2) onucea
TENEeCcKOMMYHM BbPXOBE Ha Kpuna U onawHW CTPEenu, KakTo u
HUCKO KpWIo, KOETO Ce BbPTU OKOJI0 BEpTUKAaIiHa Oc.

Mpe3s 2013 r. Im, US Pat. Ne 8,464,979 (B2) paskpuea
CrbBaem CaMOreT C Kpuna, KbAeTo KpunaTta ce CrbBaT Harope B
OCHOBHaTa 4acT OT BCsika CTpaHa, kaTto Ha nTuua.

Mpe3 2013 r. Schweighart et al., B amepukaHcka nateHTHa
3asBka US 2013/0193263 (A1) nokasea kpurna, KOUTO Ce CrbBaT
OKOJ10 YeTpu HagbXHM OCU, CrbBalKM Ce Harope B OCHOBHaTa
cekums 1 Hagony 6nn3o o cpefHaTta Tovka Ha BCEKUM CTpaHWYeH
naHesn Ha KpunoTo.

B nateHTeH gokymeHT Ha CALL WO2021199051(A1) ce
OnMcBa MbTHO NETALO NPEBO3HO CPEeACTBO C BEPTUKANEH CTapT U
KauaHe, KOETO MMa MbTHa KOHUrypauus m KoHdurypaumsi 3a
nomneT, BKITHOYMTENHO M C NpeMecTBaHe Ha Kpunoto. NpegcraBeH
€ enekTpuyeckun aepomobwun, BKMOYBALY MOHE eOWH BbPTSL ce
nogemMeH poTop, C HaW-marnko egHa nonaTta, MOHTMPaH B ropHaTa
My 4acT, MEeXaHW4YHO CBbp3aH C MOHE €eOuH eneKTPUYECKM
nogemeH pasuraten. ToBa e pelleHve MMa npeauMcTBO Ha
NOAXOOSALOTO MPEeno3vUMOHpaHa Ha KpurioTo, HO TO € C
HeJoCcTaTbyHa NOJEMHa cuna M e C Mo3HaTuTe nepudepHu
3aryou.

B nocnegHata M B HUTO egHa OT pasrfnegaHute
nyonukauum, KakTo U B ApyrM NnogoOHN TEXHNYECKM MHOBALIMK, HE
ca npeaBUOEHM KOMMAKTHM Kpura B 3aTBOPEH KOHTYP C HYNeBu
nepudepHn 3arybun, HUTO CbC CMyCKaemMu M3TOLLEHN MOLYIHU
akymynaTopw.

2.2.TEXHUWYECKA CBLHOCT HA UBOBPETEHUETO

3agava Ha HacToswoTo ulobpeteHre e aa ce obesneun
EJ1eKTPU4eCKH aep0M06vm C NOABMXXHO NOo3nUMOHUpaLLn ce Kpuna
C B3aMMHO CBbp3aHu nepudepun, Aa nbTyBa Kato aBToMobumn no
CTaHgapTHU nbTuwa u ynuun. ChblueBpeMEHHO BepPTUKanNHO Aa
M3nuTa OT OTKPUTM NapKMHIM M Aa Kaua Ha Tax. [Ja e cbe
CpaBHUTENHO HUcKa CebecToMHOCT C dUKCMpaHu BarioBe U
MOTOpPW, HO C TMOABWXHM Kpuna, 3a fna ce Bhnicea B
CblUecTByBalUTE MbTHM rabapuTu M ga He ce Hyxkdae oT
crneunanuampaHa MHgpPacTpyKTypa 3a M3NUTaHe U KauaHe, KakTo
M a e CbC CnyckaeMu U3TOLEHN MOAYIHU akymynaTopu.
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3apavata e pelleHa, Ype3 enekTpuyecku aepomobun c
NMOABWXHO MO3VLUMOHMPALLM Ce Kpurna C B3aMMHO CBbp3aHu
nepvdepmu, BKMOYBALL, NOHE eAUH BbPTSALL, Ce NOAEMEH POTOp, C
Hal-mManko efHa nonaTta, MOHTMpaH B ropHata My uacrT,
MEXaHWYHO CBbp3aH C MOHEe €dWH enekTpuyeckn noaemeH
ABWraten, xapakrepuaupall ce ¢ ToBa, Ye B MpefgHaTa My 4acT e
MOHTMPaHO NMOHEe eJHO MapLUOBO BWUTMO, C MOHe edHa ronara,
MEeXaHW4YHO CBBbpP3aHO C MNOHe eauH eNeKTpu4YeCkn mMapLlioBu
asuraten, a Ha eauvH BepTukaneH no3vunoHupaly Ban ca
MOHTUPaHW Hal-Marnko [ABe eQHaKBM Kpuna ¢ B3aMMHO CBbp3aHu
nepudepuun, HenoABWXHO OUKCUPAHM OKOMO MO3MLMOHUpaLLMS
BBLPTSLL Ce Bar, MEXaHUYHO CBbP3aH C NOHe efMH NO3ULMOHMpaLL
enektpoaBuraTten, KaTto MbpBM  EMNeKTPUYecKM u3Bog  OT
MOHTMPaHa Ha nofa, enekTpo akymynaTopHa rpyna, npes nbpau
KOMOVHMpaH ynpaBfsieM WHBEPTOP-KOHTPONep € CBbp3aHa C
€neKTPOBX0A, Ha NOAEMHUS ABUraTen, BTOPWU eNekTpuyeckm n3Bog
OT eNeKkTpo akymynaTtopHaTa rpyna, npe3 BTOpW KOMOWHWMpaH
ynpaBnsemMm WHBEPTOP-KOHTPONEp € CBbp3aH C eneKkTpoBXon Ha
MapLloBUA ABwuraTten, TPeTu enekTpuyecku U3BoL OT enekTpo
akymynaTopHaTa rpyna, npes TpeTu ynpaensem KomMbuHupaH
ynpaBensieM WHBEPTOP-KOHTPOMEp € CBbpP3aH C eneKTPOBXOA Ha
no3vuMoHMpaLUnst  enekTpogsBuraten, MpuM  KOETo  MbpBU
yNpaBneHCKM W3BOA4 OT LUeHTpaneH ynpaBreHcku Onok e
6e3XMYHO CBBbP3aH C YNPaBMEHCKU BXOA Ha MbpBUSi KOMOUHMPaH
ynpaBnsieM WHBEPTOP-KOHTPOMEep; BTOPU YNpPaBreHCKM U3Bog OT
LUeHTparnHus ynpaBrneHckn Ornok e 6Ge3xnyHo CBbp3aH C
YNpaBIeHCKM BXO Ha BTOPUSt KOMOMHMPaH ynpaBnsieM MHBEpPTOp-
KOHTpOrep; TpeTW yMpaBMeHCKM W3BO4 OT  LEeHTpanHus
ynpaBrneHckn Orok e 6e3XMYHO CBbp3aH C TPETU YNpaBIEHCKM
BXOA Ha TpeTuss KOMOWHWpaH ynpaBnsieM WHBEPTOP-KOHTPONep;
npu KOETO MbpBU CUrHarNeH BXO4 Ha UeHTpanHua ynpaBiieHCKU
6ok e 6e3kNYHO CBBbP3aH CbC CUrHaneH M3BO4 OT KOMBMHWMpaH
AaTyuK 3a AMHaMWMYHU NapaMeTpu; BTOPM CUrHameH BXOA4 Ha
LUEHTparnHns ynpaBneHckn Onok e 0e3kW4YHO CBbp3aH CbC
CUrHaneH usBog OT KOMOMHMpPaH [aTyuK 3a reorokauuoHHUTE
napameTpu 1 TPETU CUTHANEH BXO Ha LIeHTPanHusl ynpaBneHcku
6nok e 6e3XUYHO CBbP3aH CbC CUrHamneH M3Bof OT KOMOWHMpaH
AaTyvK 3a METEOPONOrMYHUTE NapameTpu

CnaBHUTe NpeAuMCTBa Ha eNeKTpUYEecKn aepomobun ¢
NOOBWKHO MO3VLUMOHMPALLM Ce Kpuna C B3aMMHO CBbp3aHu
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nepudepmMn, 4Ye € C KOMMAKTHO KpUno, KoeTo My [JaBsa
Bb3MOXHOCT [a NbTyBa MO CTaHOAPTHUM NbTMWA M YIUUW.
CblUeBpeMeHHO [a M3nuMTa OT OTKPUTU NapKUMHMM M da kaua Ha
TSIX.

Mo-ronsiMa TOBapOHOCKMOCT, Nopaan no-rofismarta nioLy
Ha MHOrocTeneHHa KpWiHa KOHCTPYKUMS, KakTo U GnarogapeHve
Ha gonbIHUTENHa nodemHa cuna. Ta ce reHepupa oT NogeMHuUTe
pOTOPHM BWTNA, 3aWOTO Te ca Taka pasnofioXeHu, 4Ye [na
ob6ayxBaT U ropHUTE MOBLPXHOCTM Ha KpunaTta. ToBa yckopsiBa
notoka Hag TAX, KOETO TMOHWKaBa Bb3OYLWHOTO Hansrae,
He3aBUCMMO [Janu NoAeMHUTE BUTMA Ce BbPTST MOTOPHO MIU OT
aBTOpoTaUMs B XOpWU3oHTaneH nonet. JonbnHuTenHaTa nogemMHa
cuna cuHeprnyHo ce gobaBa KbM Mo3HaTaTa KpunHa noaemMHa
cuna npu HeBepTMKarHo rneTeHe.

EkcnnoaTauuoHHOTO My MpeavMmcTBO e, Ye ce crnobsiea
OT HECKbMM W HanU4yHM Ha nasapa KOMMOHeHTW. 3aToBa He e
HY)XKHa CKrnajoBa Hann4yHOCT OT TAX.

MocnegHoTo  MpPeaMMCTBO  MpaBuM  Bb3MOXHO  Haid-
LUIMPOKOTO My MasapHO pasnpocTpaHeHue.

2.3. NIPUMEP 3A U3NBITHEHUE

lopHaTa dwmrypa npeacrtaBsa cxemaTudeH npoduneH
nornea v Nof Hero nornes oTrope Ha enekTpuyeckus aepomodun
C MNOABWXHO MO3MLMOHMPALLN CE Kpura C B3aUMMHO CBbp3aHu
nepudepun, cbrnacHo n3obpeteHneto. C nnbTHA NUHWSA, Ha
nornega oTrope, e nokasaHa nnaH cpopmarta Ha Han-ropHaTa 4act
OT KPWUMNOTO B TPaHCMOpPTHAa NO3uuMs NpWU ABWXKEHUE NO NMbTHaTa
WH(PaCTPYKTypa 1 B PEXMM Ha BEPTUKAITHO M3NUTaHE — KauaHe.
Cobwarta nnaH d¢opma, B XOPW3OHTaneH TMOfeTeH pexuM, e
nokasaHa 3aBbpTsaHa Ha 90 brmoBM rpagyca ¢ NnpekbCcHaTa NUHUS.

[MpumepbT We wncTpupame C MnokasaHaTa Ccxema Ha
durypata. C npeacraBeHus npuMmep garney He ce u3yepneaT
KOH(PUrypaLmoHHUTe KOMBuHauum 3a peanusauus
n3obpeTeHneTo.

Enektpnyeckn aepomoOun ¢ NOABUXKHO MO3MLMOHMPALLMA
Ce Kpuna ¢ B3aMMHO CBbp3aHu nepudepuu, BKIOYBALY, NOHE eanH
BbpPTALW, Ce nogemeH potop 1, C HaW-Manko efHa nonarta 2,
MOHTMPaH B ropHaTa My 4YacT 3, MEXaHWYHO CBBbP3aH C NOHe eauH
erneKkTpu4eckn nogemeH gsuraten 4, xapakrepvaupaly ce ¢ TOBa,
Yye B npegHata My 4YacT 5 € MOHTMpaHO NMOHe eOHO MapLUOBO
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BUTMO 6, C NOHe efHa nonata 7, MEXaHUYHO CBBLP3aHO C MOHE
€[MH eNneKTpPNYecKn MapLIoBu aBuraten 8, a Ha eQuH BepTuKaneH
nosmuuoHupaly Ban 9 ca MOHTUPaAHM HaW-Manko ABE e€AHAaKBU
kpurna 10 c B3auMHO CBbp3aHW nepudepun, HENOABWXHO
duMKCUpaHM OKONO MNO3ULMOHMpaLUMs BbPTAW, ce Ban 9,
MEXaHW4YHO  CBbP3aH C MNOHE  edVMH  MOo3VUMOHMpaLl
enektpogeuraten 11, kaTo NbpBUM EnekTpUYeckn u3Bo4 OT
MOHTMpaHa Ha noga 12, enekTpo akymynatopHa rpyna 13, npes
NMbpBY  KOMOWHWMpaH ynpaensem WHBepPTOp-KOoHTponep 14 e
CBbp3aHa C enekTpoBXod Ha noemMHus asuraten 4, BTopu
erneKkTpU4eckn u3Boa OT eneKkTpo akymynaTopHaTa rpyna 13, npes
BTOPU KOMOWHMpaH ynpaensieM WHBEPTOp-koHTpornep 15 e
CBbp3aH C ENeKTPOBXOA4 Ha MapLlioBusi Auraten 8, Tpetu
erneKkTpuU4eckn U3Bop OT eNeKTpo akymynaTopHaTa rpyna 13, npes
TpeTu ynpasensiem KOMOMHMpaH ynpaBnseM WHBEPTOP-KOHTpoOrep
16 e cBbp3aH C €EnNeKkTpoBXO4 Ha  MNO3UUMOHUpaLLUS
enekTtpogeuraten 11, Npu KOeTO MbPBU YNPaBIEHCKM M3BOA OT
LeHTpaneH ynpaeneHckn 6nok 17 e  ©e3Xn4HO CBbp3aH C
ynpaBneHCKN BXo4 Ha NbpBUs KOMOBMHMPaH ynpasnsem UHBepTop-
KOHTponep 14; BTOpPW YMpaBreHCKM Wu3BOL OT LEeHTpanHus
ynpaBneHckn 6rnok 17 e 6e3XnYHO CBbp3aH C ynpaBreHCKU BXOA
Ha BTOpMS KOMOWHMpaH ynpaBnsem WHBepTOp-KoHTponep 15;
TpPEeTW ynpaBreHCKN N3BOA OT LieHTparnHusa ynpasneHcku 6nok 17
e 0e3kn4YHO CBbp3aH C TPEeTU YNpaBfeHCKU BXOL Ha TpeTus
KOMOVHUpaH ynpaBrnsieM WHBEPTOP-KOHTporep 16; npu KoeTo
MbpBM CUrHaNEH BXOA Ha LEHTpanHus ynpaerneHcku 6nok 17 e
6Ge3XNYHO CBBbP3aH CbC CUIHaNeH M3BOA OT KOMOMHUpaH OaTyvK
3a guHamMuyHM napameTpu 18; BTOpWM CUrHaneH BXxo4 Ha
LeHTpanHusa ynpaeneHckn Onok 17 e De3xMYHO CBbp3aH CbC
CurHaneH useBog OT KOMOMHMpaH OaTyuk 3a reoriokaumoHHUTE
napametpy 19 1 TpeTm curHaneH BXOA4 Ha LeHTpanHus
ynpaBneHckn 6nok 17 e 6e3Xn4YHO CBbp3aH CbC CUrHaneH M3BoA
OT KOMBMHMpPaH gaTyunk 3a meTeoponornyHuTe napametpu 20.
e [logemHuaT gpuraten 4 M mapLlioBusaT gsuraten 8 ca
WHOYKUMOHHM BEe34EeTKOBW €NEKTPOCUITOBM MALLMHM.
e [lo3nuMoHMpalLmMAT enekTpoaBuraten 12 e CTbNKOB.
e EnexTpo akymynartopHata rpyna 14, Bkro4Ba ycnopegHo
€eKTPUYECKN CBbP3aHN eNnekTpoakyMynaToOpHU MOGYIN.
e AKyMynaTOpHWTE MOAYNW Ca MHOrOKpaTHO 3apexgaemu
NNTMEBO-MOHHN 1 Ca NapaLllyTHO ClycKaeMu.
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e [lo3vuMOHMpaLLMAT BbPTALW, ce Ban 11 u BepTMKaneH Ban
Ha nogemMHusi potop 21 ca koakcuarnHw.,

e [lapawyTHO cnyckaeMuTe MOAYITHWU €NeKTpoakyMynaTopu

Ca C BrpaZieHn aKkTUBHW reosIOKaLUoOHHN MapKepw.

LleHTpanHuaT ynpaBneHckn 6rok 17 e nporpammpyem.

Kpunata 10 ca ycnopegHu nomexagy cw.

Kpvnata 10 ca B ABy6okcoBa KOHurypauus.

Kpunata 10 ca B oBanHa koHdurypaums.

Kpunata 10 ca B ABONHa apkoobpasHa KoHurypauus.

Kpunata 10 ca kapboHosu.

JlonaTTe Ha NnogemMHMA poTop 2 ca KOHTPaBbPTSLLM Ce U

ca pasnorioXeHn Mexay nnockoctTuTe Ha KpunaTta 10.

2.4. N"3NON3BAHE HA U3BOBPETEHUETO

MpyHUMNBT Ha edekTMBHA paboTa Ha enekTpuyeckus
aepoMobun ¢ MOABWXHO MO3ULIMOHMpALLM Ce Kpurna C B3avMHO
CBBbP3aHU nepudepum, CbIMacHo M30bpeTeHneTo, NpomnsTnya oT
Bb3MOXXHOCTTA TOMN noa netn BUHarm eHeproMkKOHOMUYHO C
oTAaesnHn CbI/IKCVIpaHI/I MOTOPU 3a BEPTUKAJTHO U KPYNU3HO JieTeHe.

LianoctHoTo My  ynpaBneHuWe ce OocCbllecTBsiBa OT
LeHTpanHns ynpasrneHckun 6nok 17, ocurypsiBall, CUHEPruyHO
CUMHXpOHM3MpaHe paboTaTa Ha pasnuyHuTe pABurateny, B
3aBUCUMOCT OT MOMETHUTE PEXUMWN U METEOPONOrMYHN YCIIOBUS.

C nnbTHa NUHUSE Ha Mornefda OTrope € fnokasaHa nnaH
cdopmaTa Ha Hal-ropHaTta 4YacT OT KPWUIOTO B TpaHCMOPTHa
no3vumsa Npy ABUXEHWE MO MbTHaTa MHPACTPYKTYpa U B PEXUM
Ha BepTUKanHo M3nuTaHe — kauaHe. B To3n cnyyan Bb3gyLIHOTO
CbMNPOTMBMEHME Ha KPUIOTO € MUHMMAIHO, 3aLioTO TO Ce BMMCBa
B rabapura Ha kyneTo Ha aepomobuna 22. Cbwara nnaH gpopma
B XOpM3OHTarneH MoneTeH pexum e nokasaHa 3aBbpTaHa Ha 90
BMMOBK rpagyca C npekbcHaTa JMMHUA, Korato KpI/IJ'IOTO/KpI/IJ'IaTa
pas3BuBaT NbJiHaTa CX NogemMHa aepognHaMn4Ha cuna.

Ha curypata npaBu BnevaTneHue, 4ye Kpunoto/kpunara
ca HeTUNWYHO MHOTO LUMPOKK, CMPAMO TUMUYHUTE MOHOMMaHHM
Kpuna Ha camoneTtute. TUMMYHWTE KpUNa ce CTecHsBAT KbM
nepvdepuute cu, 3a fa ce HamansaT 3arybute Ha eHeprusi npu
NeTeHeTo Mo MpUYMHA Ha 3HAYUTENHUTE BUXPOBM 3arybu B TsX. B
cnydyas ¢ kpunata 10, 6narogapeHue Ha B3auMHO CBbp3aHUTe UM
nepudepuu, Tean 3arybu ca Hyna, He3aBUCMMO OT LUMPUHATa WM.
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3aToBa Te ce KOHCTpyupar, 3a Ja ce BMNUCBAT MITbTHO B MiiaH-
dopmata Ha Kyneto Ha aepomobuna 22.

1

Enektpogsuratenute 4, 8 n 11 ca nokasaHu, B npumepa
Ha durypaTa, U3BbH KyneTo, 3a ga moraTt fga ce oxnaxgaT Hau-
nobpe B noner.

Banosete Ha nogemMHuUTe poTOpHM BuTna 21 ca Taka
pasnonoxeHu, 4e cb3gaBaT He camMoO BepTUKanHa Tdra, HO
obayxBaT M ropHuTe MOBBLPXHOCTM Ha kpunata 10. Butnata 1
ycKkopsiBaT notoka Hag kpunata 10, KoeTo NoHWXaBa Bb3gyLUHOTO
HangraHe. B pesynTtaTr ce reHepvpa [OMbIHUTENHA MNOAEMHA
cvuna. Ta cuHeprnyHo ce fobaes KbM no3HaTaTta KpuiHa nogemHa
cvna npv HeBepTUKaIHO NeTeHe.

Jlonatute Ha nogeMHus poTop MOXe da ca
KOHTPaBbPTALLM Ce U fa ca pa3nonoxeHn mexay kpunata 10.
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MogemHuTte poTopun 1 ca pa3nonioXXeHn Taka, 4e [Ada
06ﬂ,yXBaT rOpHUTE NMOBBPXHOCTU Ha ookc KPWUIoTO, KOETO Cb3adaBa
JonbnHUTENHa nogemHa cuna. bokc KPpUnoTo MOXe p[Oa e
HagrpageHo ¢ egHonsoWwHO Kpwuiio, MOHTUpaHO YycnopenHo Haa
Hero.

Ha gonHata cxema e nokasaH npefeH nornes Kbm
aepomobun ¢ ABe eAHaKBW OBanHW Kpuna ¢ HyneBu nHayuupaHu
Bb3AYLUHM CbNPOTUBNEHMS, NOpaau nuncaTa Ha nepudepHm
KpWnHu 3arybu:

He e 3aTpygHeHO WHOYCTPUANHOTO NPUITOXEHUE Ha
eneKkTpuyecknuss aepomobun ¢ NOABWMKHO MO3MLMOHMpALLM Cce
Kpuna ¢ B3aUMHO CBbp3aHu nepudpepun, 3awloTo ce crinobsiea ot
HEeCKbMNn N Harnn4HM nas3apH KOMMOHEHTW.
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2.5. Backround of the invention

Henry Ford once stated, “Mark my word: A combination
airplane and motorcar is coming. You may smile. But it will come”
(Henry Ford, Chairman, Ford Motor Company-1940). In fact,
shortly after the Wright brothers' first flight, people have been
looking for ways to combine aircraft and automobiles into one
vehicle. In 1918, Felix Longobardi was issued the first patent (U.S.
Pat. No. 1,286,679) for a multi-use vehicle also known as a
roadable aircraft. Throughout the following 88 years, there have
been numerous patents issued for vehicle concepts that are
capable of both flying and driving. While there has been no
shortage of inventions in this field, there have been no concepts,
which have met with commercial success. And there is no flying
car used jet engines and putting two devices into one with both
electricity and fuel.

The reasons for the lack of commercial success for the
numerous previous roadable aircraft patents are as varied as the
patents themselves. Some failed because the design was
infeasible or unsafe. Others failed because the design was too
complicated or too expensive to manufacturer, while most did not
satisfy the customer's need. Regardless of the specific reason, to
this day no design appears to have been practical enough to
become a commercial success.

This is not too surprising when one considers the
difference between an aircraft and automobile that must be
reconciled for such a combination vehicle to be practical. One
difference is the aircraft's wings. For flight, an aircraft requires
long, high-aspect ratio wings. The high aspect ratio allows for
increased efficiency and performance. In order for the vehicle to
drive on the road, the wings must be dealt with. Most roadable
aircraft can be classified by how they deal with the wings and tail
of the vehicle when in driving mode. These classes are: VTOL
(vertical take-off and landing), modular, and integrated.

VTOL aircraft typically either have very short wings or no
wings at all. The idea is that if one is tired of being stuck in traffic,
one could push a button, take off straight up and fly over the traffic
jam. However, VTOL aircraft are much more akin to helicopters
than the ‘hovercraft’ envisioned as flying cars. As with helicopters,
VTOL vehicles generate lift by either helicopter-like blades or
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ducted fans, which force a large amount of air downwards. This
downwash will generally kick up a lot of dirt and rocks. The debris
would be thrown into the neighbouring cars and pedestrians thus
making the idea of taking off in the middle of traffic infeasible. As a
result, VTOL aircraft are generally restricted to taking off from a
helipad or remote area away from persons and property. Further,
because of the complexity, numbers of parts, and stability issues,
VTOL aircrafts are inherently complex and expensive to develop,
build and maintain.

Modular aircraft typically look like traditional aircraft when
the vehicle is configured for flight. When configured for driving, the
vehicle's wings (and usually the tail section) are removed from the
aircraft. This creates two problems. First, the vehicle's operator
must manually remove the wings for driving and reattach the
wings for flight. Some vehicles allow for a single operator to
perform the function, while others require multiple persons.
Regardless of the design, many operators do not feel comfortable
in their own skills to attach the wings safely to the aircraft. Also,
when the wings and tail are removed, the question becomes one
of what to do with them. If the wings are left at the airport, then the
operator must return to that same airport in order to fly. This
defeats the freedom of having a roadable aircraft. Some modular
aircraft solve this problem by allowing the wings to be towed
behind the vehicle. The '939 patent is an example of a modular
aircraft where the wings and tail are towed behind the vehicle.

Integrated aircraft keep the wings attached to the vehicle
at all times. Typically, the wings are folded, either mechanically or
manually, alongside or in the body of the vehicle. An integrated
vehicle with mechanically operated wings allows for the operator
of the vehicle to convert from aircraft mode to automobile mode at
the ‘touch of a button’. This may add a considerable amount of
practicality to the vehicle.

Besides the wings, another aspect of an aircraft that is not
directly compatible with an automobile is the propeller. The
propeller is the most sensitive part of the aircraft to nicks and
dents. Because of this, pilots are trained to run their hand over the
propeller before each flight to check for damage. When driving
down the road, rocks and other debris are often kicked up by
traffic. In modular designs, the propeller is typically part of the
structure that is removed in order to convert the vehicle into an
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automobile. Therefore, modular designs typically do not have to
worry about the propeller when the vehicle is configured for
driving. For integrated designs, the propeller is either removed,
such as in U.S. Pat. No. 2,430,869, left attached to front of the
vehicle (such as in the “Fusion” vehicle by Steve Nichols), or left
attached to the rear of the vehicle. Some vehicles, which leave the
propeller attached to the rear of the fuselage, allow the propeller to
hang below the vehicle where it is still susceptible to road debris
(such as in U.S. Pat. No. 3,371,886). In order to be practical, the
propeller should be protected from road debris at all times, without
the need for the operator to manually remove the propeller.

An aspect of an automobile that is not directly compatible
with an aircraft is the fact that the back of an automobile is
typically a blunt surface. The reason for this includes the need for
a rear bumper, indicator lights (such as turn signals) and
identification devices (such as license plates).

Aircraft, on the other hand, have sharp trailing edges to
reduce the aerodynamic drag while in flight. Having a blunt
surface, such as that on the back of an automobile, would produce
a substantial amount of drag on the vehicle when in the air. This
extra drag is at least inefficient and may be unacceptable.

Modular designs with removable tail structures can hide
the rear bumper and lights within the structure of the tail. However,
integrated designs must deal with this problem. The prior art
vehicles do not appear to address this issue. Either the vehicle
has an automotive style aft end and takes the penalty in increased
drag, or the vehicle has an aircraft aft end and does not address
the need for bumpers or automotive lighting.

Finally, automobiles are typically designed to be strong
and sturdy in order to survive the harsh environment of the road
including potholes, bumps, curbs and other typical road hazards.
This causes automobiles to be heavier than aircraft, which only
have to deal with runways that are usually well paved. Fortunately,
material technology is available now that allows for strong reliable
structure at a fraction of the weight of previous automotive
structures.

As such, while a number of flying car designs have been
contemplated or produced, these designs have in general been
impractical for use as general purpose driving and flying vehicles
capable of meeting road and air vehicle safety standards. Also
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existing flying car have many technical problems, such as a car
will change shape, leading to the volume, the weight is increased,
limiting the travel of the land vehicle drivability and flexibility. Thus,
there is need for a flying car with more flexibility and driveability,
which overcomes the aforementioned complications.

For over a century people have dreamed of a vehicle that
was both a good car and a good aircraft. Many attempts have
been made to realize this dream: in 1917 aviation pioneer Glenn
Curtiss' Company built the Autoplane, which achieved short flight
hops. In 1933 Waldo Waterman flew the first successful roadable
aircraft called the “Arrowbile”. In 1947 the Convair Company built
an experimental flying car with a detachable wing structure. Molt
Taylor completed the “Aerocar” in 1949, which had detachable
wings and tail assembly that could be towed as a trailer behind the
car module; several production units were built and some still fly
today. Converting the “Aerocar” from car to plane or back again
required about 40 minutes of work. The Terrafugia Transition is a
roadable aircraft that has been under development since 2006; it
changes configuration autonomously as directed by the operator.
Attempts have been made to build vertical take off (VTOL) flying
cars, but the power required to take off and the windblast
produced are both daunting.

2.6. AEROSPACE AND UNDERWATER APP

Efficient operation of the electric aero car with pivoting
wings with joined wingtips, according to the invention, stems from
the possibility that it can always fly energy-efficiently with separate
fixed motors for vertical and cruise flying, under the control of . the
central control unit 17, ensuring synergistic synchronization of the
work of the various engines, depending on the flight modes and
weather conditions. With a solid line of sight from above, the plan
shape of the uppermost part of the wing is shown in the transport
position when moving on the road infrastructure and in the vertical
take-off-landing mode. In this case, the air drag of the wing is
minimal because it fits within the dimensions of the aero car
compartment 22. The same plan form in horizontal flight mode is
shown rotated through 90 angular degrees with the dashed line
when the wing(s) develop their full aerodynamic lift. In the figure it
is noticeable that the wing(s) are atypically very wide compared to
typical monoplane aircraft wings. Typical wings taper towards their
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periphery to reduce energy losses in flight due to significant eddy
losses in them. In the case of the wings 10, thanks to their
interconnected peripheries, these losses are zero, regardless of
their width. They are therefore designed to fit snugly into the plan-
form of the Aero car 22 compartment.The electric motors 4, 8 and
11 are shown, in the example of the figure, outside the
compartment so that they can be cooled best in flight. The shafts
of the lifting rotor propellers 21 are so arranged that they create
not only vertical thrust, but also blow on the upper surfaces of the
wings 10. The propellers 1 accelerate the flow over the wings 10,
which lowers the air pressure. As a result, additional lifting force is
generated. It synergistically adds to the known wing lift in non-
vertical flight. The blades of the lifting rotor may be counter-
rotating and located between the wings 10.

HYDROFOIL PAYLOAD /LIFT COMPARISON
INDEPEND ON THE QRUZE SPEED

OREGULAR WING
200 SBOX WING
EWTWIN ARCS WING

~
w
IS
o
Y
<]
©
©
.

50



2.6.1. Front and rear folding BOX hydrofoil wings as
under catamaran app — Top view
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2.6.2. Folding annular oval ring hydrofoil wing as
under boat hull app
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2.6.3. Folding BOX hydrofoil ring wing as under boat hull app
— Top views
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3. NetatenHa cuctema ¢ nepudcepHO CBBbP3aHM KacKagHU
CBbOCHU BUTIIa OKONO POTOPHMU Barnose

Flight system with joined bladetips of cascading coaxial
propellers around rotor shafts

3.1.NPEOQLUECTBALLO CbCTOAHUE HA TEXHUKATA

HactoswoTo u306peTeHne ce oOTHacsa [0 feTtarternHa
cucteMa ¢ nepudepHo CBbp3aHM KackagHU CbOCHM BUTMA OKOSO
POTOPHK BaroBe.

Mo-cneunanHo e npegBuaeHa 3a Hocew/u poTop/u Ha
6e3nunoTHM netaTtenHu anapatu, aupwxkabnu, POH, kakto 1 3a
YHMBEpCanHU 3afBWKBaHWsi Ha KOHBEPTOMMaHW, BOOHU U
noaBoAHN MOTOPHW TPAHCMOPTHM CpeacTBa CcbC U 6e3 Gopaosu
eKmnaxm.

B obnactTta e M3BecTHO paboOTHO KOMeno Ha gsurarten 3a
Bb3dylHa-BoAHa-hrnyngHa cpeda, BKNOYBAWO — erlacTyuyHa
neHToBa nonata C egHoCTpaHHa MoBbpXHOCT Ha Mobuyc,
UKCMpaHa KbM paguanHy NpbTU, NeprneHanKYyNSpHO MOHTMPaHU
KbM 06w 3agBmxBaly, Ban [CeptudukaT 3a asTopctBo Ha CCCP
Ne 1305430, IPC FO3D 1/06, ny6n.09.30.85]. JleHTOoBa nonata Ha
MoOunyc e cbC crnoxHa npocTpaHCTBeHa hopma, KOeTO ro npasu
CNOXHO M CKbMO 3a MNPOM3BOACTBO. A paauanHute npbTu He
reHepupar Mnornes3Hyn CuUmnu, a caMo yBenuyaeaT CbNpPOTUBIIEHNETO
npv BbPTEHETO BBLB hrnynaa 1 MacaTa Ha usnarta KOHCTPYKUKS..

Mo BpeMeTo Ha nbpBaTa NETpofnHa Kpu3a (npeau
NMofoBMH BEK), 3a Ga Ce HaManuM pasxogbT Ha TOpUBO Ha
camoneTute, 6sixa paspaboTeHn aBuraTenu, Hapuyanu ,propfan®,
KOUTO M3MON3BaT BEHTWATOPM C MHOr0 ronsiM AUaMeTbp W
0BGWKHOBEHO MMaT ABe MPOTMBOMONIOXHO BBLPTSALIM Ce CTENEHW.
Te3an MoOTOpM ca C BEHTUNATOPHW BUTMA C TOMSIMO AWCKOBO
CbOTHOLLEHME M UMAT MoTeHUMan 3a ropMBOCMECTSIBAHE OKOJS0
20%. lMopagn MHOro ronemms gnameTbp Ha BeHTMNaTopuTe ce
Hanara NpeocMUCHsIHE Ha apxuUTeKkTypaTa Ha CaMoneTuTe, KOeTo
BOAM [O MHOro 3HauuTenHu pasxogn. He e ypayHo pga ce
nosvumMoHMpaT TakuBa ronemu aABuratenu MoA4 Kpwunata Ha
camoneTute n Te 0OGUKHOBEHO Ce MOHTWUPAT Hapg CTPYKTypuTe Ha
KpUNoTo, Mno-crneuyuanHo Hag onawHuTe cTabunusatopy w
kopmuna. Te HAMaAT pasnpoCTpaHEeHW MNPUNOXEHUs  MNpwu
6e3KpunHM 6e3nUoTHN NeTaTenHN MallMHK, 3aLL0TO Ca CINOXHA U
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CKbIMK, @ TEXHUTE pa3Mepun ca roremMu ca TpyaHu 3a UHTerpvpaHe
B Masnku netaTtenHu anapatu. A 3a 6e3MOTOPHU CaMOBBLPTALLM ce
HOCELLM PpOTOPWU, KATO Ha aBTOXWPUTE, Hanpumep, — Te ca
NpPakTU4eCKN HEN3NON3BaEMW.

Ot nateHTHa nybnukaunsa Ha CALL US2018065734 (A1) e
M3BECTEH XupokonTep / aBTOXWUP, KOWTO uM3nuTa c
npeaBapuUTeNHO pasBbpTAH HOceL poTop. TakbB CTapT nomara 3a
BEPTUKAINTHOTO MY U3NUTaHe, HO € NpPakKTU4eCKn HEeNnpuioXxmm Ha
HeobopyaBaHM NMowagkMm 3a u3nutaHe 6e3  cneyuanHuTe
cTapTvpawiy  yCTpoMUCTBa. Mo TO3M HayMH HanNbAHO ce
enMMUHMPAaT NpeumyLlecTBaTa Ha CaMOBBLPTALLUTE CE aBTOXUPHU
HOCELLM pOTOpPWU, KOUTO Ca YHMBEPCASTHO M3MON3BAEMN HA BCUYKM
HeoOopyABaHW NNoLwaaKu.

B apyra naTeHTHa nyonukauuns Ha CALl
US2012181378(A1) e onucaH >xupokonTep C Apyr Bug
CcTapTMpallo YCTPOMCTBO 3a Hocelwwus poTop. To MMa nogoGHu
HeJoCTaTbLUM KaTo ropeonMcaHoTO TEXHNYECKO peLLeHue.

Mpe3s nocnegHute rogvHM HabnwogaBame  6bp30
nporpecupaly, pbCT Ha OE3KPUNHUTE MHOrOPOTOPHW Bb3OYLUHU
TpaHCMNOpPTHM cpeacTBa. Te ce M3Non3BaT 3a PasNUYHN HYXXOW, HO
C NpegumcTBO MPW [OCTaBKM Ha TOBapu W 3aTtoBa € BaXHO
TAXHaTa NofgemMHa curna ga e no-ronsama, 6e3 ga ce ysenvyaeart
nnaH-cpopmMuTe UM, 3a 4a MaHeBpupaT B CTECHEHW MPOCTPaAHCTBA.

ToBaponogeMHOCTTa NpY XOPU3OHTANEH MOMET Ha BCUYKM
netatenHu anapate ce YyBenuyaBa C kpwuna, HO Te wumart
cneundmnyHm nepudepHn eHeprunHu 3arybu, npegusBukaHu ot
3aBUXpSHUATa cneq nepudepunTte Ha kpunarta.

B apyra naTteHTHa nybnukauuns Ha CAL
WO02022198225(A1) e paskpuTa cuctemMa Ha MHOIOPOTOPEH
caMorneT, KOMTO ce Bb3nonaea oT npegumcTBaTa Ha UKCMPaHo
Kpuno/a, KOMOUHMpaAHM C BBLPTALLM Ce CTPYKTYpU Ha KPWUNoTo.
PuKCUpaHUTe enemMeHTU Ha KpUIoTO NOMOrHaT 3a reHepupaHe Ha
noeguralia cuna, crnef Kato caMoneTbT € BbB Bb3gyxa. M no
TO3NW HauYMH MOXe [a Ce HamanuM Hyxgata OT MNo-ronemu
nosgurawy potopu, KpunoTo e ¢ HsKonko poTopa, 3a da ce
noaabpXxa edgekTMBHOCTTA Ha norfeTta, KOATO e creactsue oT
KOMOVHMPAHETO Ha HEMOABWKHU U BBPTAWMU CE ENEMEHTW.
CamunTe poTopu Ca MOHTMPaHM Ha OTAENHW 3aABUXBaLLW BarioBe,
a fnonatute MM ca C OTBOpeHu nepudpepun, KoeTo cb3gasa
WHOYKTMBHO CbNPOTUBIIEHNE NPY BBPTEHETO UM.
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M3BecTHM 1 No epeKTUBHN Bb3OyLUIHN BUHTOBE, KOUTO ca
KOH30MTHO MOHTWMpaHuW BUTNa C dopma Ha dTaraH OKOno Barn.
HesakpeneHute nepudpepumn Ha nonatnte MM ca orbHaTW Ha3ag
cnpsMO  nocokata Ha BbpTeHe. TakmBa BWHTOBE  Ce
XapakTepusupar C HeJocTaTb4Ha HaAeXOHOCT B ekcnnoarauns u
CMOXHOCT B MPOM3BOACTBOTO, KOETO Ce AbIKMN HAa €A4HOCTPaHHOTO
KOH30IMHO 3aKpernBaHe Ha nonatuTe W yabmxeHaTa nnaH-dopma,
3apagu kpuuHata. [lpaBute BUTNOBM nonatu, 6e3 W3BMBKM,
CbLLO ca HeedEeKTMBHU, Makap 1 Aa ca Mo-fiekn U no-eBTUHWU OT
AaTaraHonogobHuTe.

OT KOHCTpPYKTMBHA rnefHa TOYKa € OYEeBWAOHO, 4Ye akKo
3aKpenBaHeTO Ha BUTMNaTa Ha poTOpUTe, BMECTO eAHOCTPaHHO
KOH305HO, € ABYCTpaHHO, TO MOXe Ja ce Hamanu macaTa UM —
CbOTBETHO pasxoda Ha Matepman 3a Tax. Wnm 3a 6bagar
M3roTBEHNM OT HECKbNW, MO-Manko 3gpasu, matepuanu. Ho BbB
BCUYKW CflyyauM  HapacTBa MogemHaTa cuna wm Tarata um.
MpuuvHata e HapacTBaHETO e(EeKTMBHOCTTa Ha poTopuTe
(Hanpumep, 4pe3 yBenuMyaBaHe Ha obopoTuTe), 3aLoTO
nepudepuute Ha nonaTute morat ga 6baaT cBbp3aHW, 3a da ce
enuMUHUpPaT nepudgepHUTE BUXPOBU MOTOLM, KOUTO 3HAYUTENHO
yBenuM4aBaT eHepruHuTe 3aryou npu neTeHeTo.

OT nateHTHa nybnukaumsa Ha CALL US2022266995(A1) e
M3BECTEH neTtaTerneH anapaT, KOUTO € CbC 3aTBOPEHO Kpwro, 3a
Aa ce u3berHe nepudepHOTO CbMNPOTUMBIEHUE Ha Kpunoto. Ho
poTopuTe My ca obMKHOBEHW BUTNa. TakaBa MallMHa MoXe Aa e
edpeKkTMBHa KaTo KpUreH netaTeneH anapar, HO HAMa peLueHne 3a
yBenM4yeHne, HUTO Ha MOAeMHaTa cwuna, HUTO Ha Tdrata 3a
Ges3KpunHM anapatv 3a BepTUKanHO W3nNuTaHe Kn kauaHe. 3a
TakMBa cny4am € npenopbuMTEenHO NPBLCTEHOBUAHO KpUMo C
orpaHuMyeHa Moty 1 Hyrneeo nepudepHoO CbNpoTUBNEHUE (MOpaam
nunca Ha nepvdepun), KOETO Aa yBenuyasa nogemMHaTa cuna npu
HeBepPTUKANHW OBUKEHUS.

OT nateHTHa nybnukaumsa Ha CALL US2022332414 (A1) e
n3BecTHa 6e3nunoTHa netaTenHa cuctema, BKMOYBaLLa: OCHOBHO
TANO, HAa KOETO € MOHTUpaHa NoHe efHa POTOpHa onopa. Ta e
Ges3KkpunHa u 3a nogemHaTta cuna pasyuMTa camo Ha poTopuTe Cu.
Ho Te ca c eguHW4Hn BMTNa M 3aToBa TA He e OOCTaTbyHO
edekTuBHa.

B nocnegHaTta, 1 B HUTO egHa OT pasrfnefaHuTe NaTeHTHN
ny6nvkauum, KakTo u B Apyrn nogobHN TEXHUYECKN peLLeHus, He
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e npegBuaeHO, yBenuyaBaHe Ha MoAeMHaTa Ccura Ha MHOro
BUTMA CbC CBbP3aHM nepudepun, HATO NPbCTEHOBUAHN Kpuna 3a
noaooHu pyHKuMN.

3.2.TEXHUYECKA CbLWHOCT HA USBOBEPETEHUETO

3agava Ha HacTosWwoTo u3obpeteHre e aa ce obesneun
netaTenHa cuctema ¢ nepudepHo CBbP3aHW KacKagHU CbOCHMU
BUTNA OKOMO pPOTOPHM Banose, 3a Aa ce u3berHat nepudepHute
nm 3ary6|/| N egHOBpeMEHHO Oa Cce yBelnndM nogemMHaTta cuna u
TArata, KakTto, ga ce nogobpu CTpyKTypHaTa YCTOMYMBOCT Ha
poTopuTe 1 fa ca C Hucka cebecToMHOCT.

3agavata e pelweHa, 4pe3 netatenHa cuUctema C
nepmdepHo CBBbP3aHM KacKafgHU CbOCHW BWUTMA OKOJIO POTOPHU
BasioBe BKIOYBALLA: OCHOBHO TAJO, HA KOETO € MOHTMpaHa noHe
efHa poTopHa Onopa, XapakTepusupawia ce C ToBa, 4Ye Ha
poTOopHaTa onopa € MOHTMpaH BbpTAL, Ce Barl, MO AbIDKMHATA Ha
KOWTO, Ha onpegeneHn pascTosHUS egHO OT ApYyro, Ca MOHTUPaHU
CbOCHM C Bafa, MHOXeCTBO BWTMNA, 4YMUTO nepudepum ca
MEXaHWYHO CBbP3aHU nomexgy Cu C nepudepHn NEHTOBUAHU
CbeUHUTENN, KOUTO CbLLO Ca MeXaHN4YHO CBbpP3aHU NnomMexay cu,
npv KOEeTo BUTMATa ca C aepoaMHamuyeH npodur, nepudepHnte
NEHTOBUAHN CbEAVHUTENN Ca C eNUNTUYHM HanpeyHn ceyeHus, a
poTOopHaTa ornopa € LapHMPHO MOHTUpPaHa KbM OCHOBHOTO TSSO,
B KOETO € (hMKcupaHa 3aBUXKKa 3a MPOMSIHA Ha HaKIoHa 1, KOATO,
npe3 MbpBU M3NBLIIHUTENEH MEXaHW3bM, € CBbp3aHa C MbpBU
yrpaBneHCKN U3Bog OT ONTUMU3MPALL, YNpaBfieHCKM BMOK, YumnTo
MbpBM CUTHANEH BXO4 € CBbp3aH CbC CUIHaneH u3Bog OT
KOMOVHUpaH OaTyvK 3a MEeTeoponiorMyHMTe napamMeTpu, a BTOpU
CurHaneH BXO4 € CBbP3aH CbC CUrHamneH m3Bof OoT KOMOMHMpaH
AaTyvK 3a neTaTtenHuTe napameTpu.

[naBHUTEe npegMMcTBa Ha neTaTenHata cuctema C
nepucepHo CBbP3aHU KacKkagHM CbOCHU BUTMA OKOMO POTOPHMU
BasioBe ca, 4Ye e C Mo-rofiemMun NoBauralin n TAroBU Bb3MOXHOCTMH,
nopagu ronsiMoTO [AMCKOBO CbOTHOLUEHME Ha JlonaTUTe Ha
MHOronponenepHus poTop.

CblUeBpeEMEHHO, PpOTOPBT € C HWUCKO [0 HYINeBo
nepudepHo CbLNPOTUBIIEHNE, NMOpPaan 3aTBOpPeHWUTe nepudepun
Ha CbOCHUTE fonaTw.

KOHCTpYKTMBHO NpeaMMCTBO Ha netatenHarta cuctema, e
poTOpPBLT M € C hukcupaHn nepudepun Ha nonaTuTe, KOETO
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Hamansiea macata W rabaputute Ha poTopa, KakTo M Ha
netatenHata MawwuHa, Kato uano, 6e3 ga ce Hamanseart
aepoavHaMUYHUTE U TArOBUTE N Bb3MOXHOCTW.

BaxHO WKOHOMMYECKO M Mas3apHO MpegumcTBa €
CpaBHUTENHO HUcKaTa cebeCTOMHOCT Ha neTaTenHu CUCTEMU C
HOCeLM KackagHu BUTMNa Ha eduH obuy poTtopeH Ban. A ToBa e
HECKbMNO TEXHNYECKO peLleHne, Han-Marnko no 3 NPUYUHK:

[MbpBaTa e, Ye camo eaunH BBLPTSLL Ce Barn C MHOXECTBO
BUTNa cb3gaBa nogemMHa cuna. Hesasucumo pfanv BanbT ce
3agBMxkBa OT MOTOpP, WM O BBbPTAT  aepoauHaMUYHO
CaMOBBPTALWMTE Ce nonaTu.

Bropata e, 4e BCUMYKMTE BUTNA Ca CbC CBbp3aHu
nepudepuu, ¢ KOeTo ce n3bsarsat nepudepHTE BUXpPoBK 3arybw,
kouto ca okono 10% 3a BcAko BWUTNO. Hanpumep, macoBus
yetnpmeutnoe [OPOH ¢ KOHBEHUMOHANHWM BWUTNa, ryoum oT
CbNpPOTUBMEHNE Ha nepudepunte Ha BuTnata cu okono 10% 3a
BCHKO OT YeTupuTe Cu BUTIA.

Tpetata npuvymHa e, 4Ye OKOMO BbLPTAWMS Ce Ban ce
dopmmpa yctonumea uKCUMpaHa poTauuoOHHA MPOCTPaHCTBEHA
KOHCTPYKLMS  CbC  CBbP3aHW  HaAMbXHU  (NEHTOBUOHUTE
CbeaUHUTENN) U HanpeyHn (BUTnaTa) rpeau.

EkonormyHo npegMMmcTBO Ha netatenHata cuctema cC
nepudepHo CBBbP3aHW KackafgHW CbOCHW BWUTMA OKOSMO POTOPHU
BarioBe, CbrNacHO N300PEeTEHNETO €, Ye HAMAT MacroHaMmbIIHEHN
YacTu, CbOTBETHO HAMa OMAaCHOCT OT 3aMbpCHABaHeE.

KOHCTpPYKTMBHO NpeaMMCTBO Ha netartenHata cuctema c
nepudepHO CBBbP3aHM KackagHU CbOCHW BWUTMA@ OKOJIO POTOPHU
BafnoBe, CbIMacHO u3obpeTeHMeTo, e, Ye eOUHUYHWUTE
KOMMOHEHTU Ha OTAENHUTE NonaTh, CbOTBETHUTE NMEHTOBUOHW U
AbroobpasHn  cbeguHWTEnNW, ca  3HaYMTeNHO  NO-Marko
HaTOBapeHun, 3awoTO €eHeproedeKTUBHO Ce BBLPTAT C HUCKK
060pOTH, HE3ABMCMMO Aanu ¢ MOTOPU U OT aBTOPOTaLUMS.

Korato BuTnata ca BrpageHv B Ondy30pHUW OTBOpU B
TenaTa Ha KpunaTa Ha camoneTu Te Cb3gaBaT OOMbNHUTENHA
nogeMHa cura B XOpPU3OHTarneH MoneT, He3aBuMCMMO, Aanu
BMTMATa Ce BbPTAT MOTOPHO UM aBTOPOTALMOHHO.

MHBECTMLMOHHO NpeaMMCTBO Ha neTaTenHarta cuctema c
nepmdepHoO CBBbP3aHM KackagHU CbOCHW BWUTMA@ OKOJIO POTOPHU
BanoBe, CbIMacHO M300peTeHneTo, crnedBa OT yObIDKEHUS 1
eKcrnrnoTaunoHeH pecypc, OnarogapeHve Ha HamaneHute
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dur3n4eckn amopTmsauumn, nopaan nuncata Ha rofnemMm LUKINYHK
aedopmaumm npu aBTopoTaumsita U no-6aBHM MOTOPHM O0OOPOTU
Ha TAroBUs MOTOP.

MpeaMmcTBO Ha neTaTenHata CUCTEMA, CbIlacHO
M300peTeHNeTo, € Ye OCHOBHOTO 1 TANO € YHMBEpPCarHo U MoXe
[a ce Nons3Ba, KakTo 3a MbTHULM, Taka 3a TPAHCMNOPT Ha TOBapM.

MapKkeTMHIOBO MNpeguMMCTBO Ha fneTaTtenHaTa cucTema,
cbrnacHo u3obpeTeHMeTo, € 4Ye MoXe fa ce nons3ea 3a
aepomMobunM € NUIOT B OCHOBHOTO W TANO, KakTo M C
OVNCTaHUMOHHO yrnpaBrieHne 3a NPeBo3 Ha TOBapM.

EkcnnoatauMoHHO NpeaMMCTBO Ha fieTatenHaTa cuctema
C nepudepHO CBbP3aHU KackadHW CbOCHW BUTMA OKOMO POTOPHU
BanoBe, CbrNacHO n3obpeTeHMeTo, ce crrnobsiBa OT HecKbNU ”
HanNM4yHM Ha Nasapa KOMMOHEHTW. 3aToBa He e HyXHa CknagoBa
HaNM4YHOCT OT TSX.

MocrnegHoTO  MNpeaMMCTBO  MpaBM  Bb3MOXHO  Hau-
LUMPOKOTO M NMa3apHO pa3npocTpaHeHne. A MHOXECTBOTO eHaKBM
CbOCHW BUTNa MoraT Aaa 6baaTt ¢ Hucka cebecTonHOCT, creaBallo
oT edhekTa Ha Mawaba Npy NPON3BOACTBOTO UM.

durypata npeactaBa  cxematudeH  npodmn  Ha
netaTenHaTta cuctema ¢ nepudepHoO CBbp3aHM KackagHW CbOCHMU
BUTNA OKOMO pPOTOPHM BanoBe, CbrlacHoO W300peTeHneTo.
HdonHaTa 4acT Ha dmrypaTa nokasea CxXema C MPbCTEHOBMAHO
KpWno B nornen oTrope.

3.3.N1PUMEP 3A USNMBJITHEHUE

durypata npeacrtaBd  cxematmdeH  npodun  Ha
netaTenHaTta cuctema, CbrnacHo u3obpeTteHneTo. [JonHaTta yact
Ha curypaTta nokasea cxema C NPbCTEHOBUOHO KpWUMO B norneq
oTrope. lNpumepbT LWe uncTpupame € nokasaHata cxema. C
npeacTtaBeHMst nNpuMmep Ha durypata ganed He ce w3yepnear
KOH(PUrypaLumoHHUTe KOoMBUHaLmm 3a peanunsauus
n3obpeTeHneTo.

JleTaTenHaTa cuctema ¢ nepudepHoO CBbP3aHN KackagHu
CbOCHW BUTMA OKOJI0 POTOPHWU BarioBe BKIOYBA: OCHOBHO TSmO 1,
Ha KOETO € MOHTMpaHa MNoHe edHa poTopHa onopa 2. Ta ce
Xapakrepuaupa ¢ TOBa, Ye Ha poTopHaTa ornopa 2 € MOHTMpaH
BbpTAW, ce Ban 3, No Ogb/KMHATaA Ha KOMTO, Ha onpeaeneHu
pasCcTOsHWS €OHO OT ApYyro, Ca MOHTMpaHuM CbOCHM C Bana,
MHOXeCTBO BUTMa 4.
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ButnoeBute nepucbepum ca  MEXaHW4YHO  CBbp3aHu
nomexay Cu C nepudepHn NEHTOBUOHW CbeuHUTENU 5, KouTo
CblLIO Ca MEXaHMYHO CBbP3aHu NoMeXay Cu, Npu KoeTo BuTniaTa 4
ca C aepogvHamuyeH npodwun, nepudepHUTE NEHTOBUAHU
cbeauHuTenu 5 ca ¢ envnTUYHM HanpeyHu CeYeHusl, a potopHaTta
onopa 2 € WapHMPHO MOHTMPaHa KbM OCHOBHOTO TS0 1, B KOETO
e chmkcmpaHa 3aBwKKa 3a NPOMSIHA Ha HakMoHa 1 6, KoATo, npes
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MbpBU  M3MBLIHUTENEH MEXaHU3bM 7, € CBbp3aHa C MbpBU
ynpaBrieHCKM M3BO OT ONTUMM3UPALL yNpaBneHckn 6rnok 8, Yyumnto
MbpBU CUrHaNeH BXOA4 € CBbp3aH CbC CWUrHaneH W3Bog OT
KOMOUHMPaH gaTymk 3a METEOPOOrMYHUTE NapameTpu 9, a BTopu
CUrHamneH BXOA € CBbP3aH CbC CUrHaneH U3Bod OT KOMOWHMpaH
AaTyuK 3a netartenHuTe napameTtpu 10.
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Butnata 4 ca c epHakBuM AvameTpu, HO C
pasnuyHM aepogmHamMnyHN npochunu.

Butnata 4 ca paBHOMEPHO pPas3noOMOXeHW Mo
ObMKnHaTa Ha BbpTALWMS ce Ban (3).

PoTtopHaTta onopa 2 n BbpTAWMAT ce Ban 3 ca
MeTanHu.

Butnata 4 wun nepudepHUTE  NIEHTOBUOHU
cbeaguHuTenu 5 ca kapoboHoBM.

CvrHanHuTe Bpb3KUM MexXZy MbpBUS CUrHamNEH
BXO[ Ha OMTUMM3MPpALLMS yNpaBrieHCcKn 6ok 8 un
CUTHanHWa 13Bofd OT KOMOWMHMpaHus OaTyuk 3a
METEOPOSIOrMYHUTE NapamMeTpu 9, KakTo U Mexay
BTOPUSI CUTHANEH BXO4 CbC CUTHANHUSA M3BO4 OT
KOMOUHUpaHWS Jatymk  3a nerarenHuTe
napameTpu 10, ca 6e3xun4HN.

BbpTawumaT ce Ban 3 e kyxa Tpbba.

3agBumkkaTa 3a MNpoOMsAHa Ha HakfnoHa Ha
poTopHaTa ornopa 6 e enekTpuyecka.

3agBmkkaTa 3a MNpoOMAHA Ha HaKMoHa Ha
poTopHaTa onopa 6 e xMapaBnmyHa.
KomyHukauuoHeH wn3Bog OT  OMNTUMU3MpALLMSA
ynpaeneHckm 6nok 8 e  cBbp3aH c
KOMYHUMKaLMOHEH BXOA, Ha Tenenpeaasaten 11.

B onawHata yact Ha oOcHoBHOTO Taro 1, e
MOHTMPAaHO TAroBO ABYKackagHo 6okc-BuTno 14 ¢
AbroBugHn  nepudpepHn  cbeguHutenn - 15,
MeXaHW4YHO CBBbP3aHO C Kpasd Ha BbPTHLL ce Ban 6
Ha TAroB MoTop 17, KOMTO e BEe3KMYHO CBbp3aH,
npe3 TPeTU MU3NbIHUTENEH MexaHusbm 18, c
TpeTn ynpaeBMeHCKU W3BOA4 OT ONTUMMU3MpaLLMS
ynpaBrneHcku 6nok 8.

TaroBnat moTtop 17 € enekTpu4ecku.

TaroBnatr motop 17 e agBuraten C BbTPELLHO
ropeHe.



e TaroBoTo [AByKackagHo ©Ookc-Butno 14 e c
duKkcupaHa cTbrika.

e TaroBoTO [AByKackagHo Ookc-Butrio 14 wu
ObroBugHuTe nepudepHn coeguHutenn 15 ca
KapboHOoBM.

e B ueHTbpa Ha macaTa Ha OCHOBHOTO Tano 1 ca
MOHTUpaAHW, €dHa 3afh Apyra, ABE MbTHUYECKU
cepgankm 19 n egHa nunotcka cepanka 20 npef
TAX.

3.4. U3NON3BAHE HA U3OBPETEHUETO

KoHBEHUMOHANHUTE POTOPHU feTaTeNHN MalWHU YecTo
M3Mona3BaT MHOXECTBO BUTNa (potopu, npumepHo Ha OPOH). Te
TUMWUYHO Ca pPasnofiOKEHN CUMETPUYHO CMPSAMO LEeHTbpa Ha
mMacata Ha MawwuHaTa. Bcsiko BUTNO e CBbp3aHO KbM pasfiyeH
3a0BVKBALL, Ban U ce 3a4BWKBa OT pas3fuyeH eguHnyeH aBurartern
C MOMOLLITA Ha eNTeKTPOHEH KOHTPOM Ha CKOpOCTTa.

Korato mHOro Butna ce msnonssaT 3a 3adBMKBaHe Ha
e[Ha netaTtenHa mawvHa, MOXe Aa MMa U3BECTEH TAroB U3MULLIBLK
3a cryyaw Ha noBpeda Ha guraten unv noepepa Ha BuTro. Ha
netaTenHaTta MallMHa, CbrMacHO U300peTeHneTo, MoXe Aa uma
€[MHCTBEH POTOp, HO C MHOXECTBO KackagHu cteneHu. Torasa
nospegara Ha €AOMHWYHO BUTMIO MOXE, He caMo fja ce
KOMMeHcupa OT OcCTaHanuTe, HO He Brnusie Ha GanaHcuTe Ha
netaTenHata MalUvHa, 3aWOTO MO3UUMSITA Ha poTopa He ce
NPOMEHS MpU CNMpaHe Ha KOeTo M Aa e OT BuTnaTa My.

OxToKOMTEP MOXE Aa MPOABIKM KOHTPONUpaH MoreT B
crny4am Ha noBpeda Ha edHo OT BUTNata My, TbW KaTo Apyrute
cegeM BuTna oOOWMKHOBEHO MoraT da nogabpXaTt rnofeta Ha
OKTOKOMTEpa, HO Ce HapyllaBa aepoguHaMuyHus GanaHc, Jopu
camo, Korato egHOTO BWTNO Bevye He paboTu HambiHO
dyHKUMOHanNHO. KoeTo Hanara npomsiHa B anroputbMa Ha
ynpasneHneto My. [logobHu npobnemn HAMaT aBTOXMPUTE,
3aLLO0TO NoAeMbT MM M3UANO, KaKTo U YacT OT Terrewara cuna,
ce reHepupat oT 6e3MOTOpPEH CaMOBBLPTSLL Ce POTOp.

JlonatuTe Ha BUTNaTa, HE3ABMCMMO Jann ca MOTOPHO MIn
6e3MOTOPHO BBLPTALWM ce, NoAoOHO Ha Kpwunata Ha caMoneTuTe,
HenpeKbCHAaTO Cb3daBaT BUXpU B nepudepumute Cu.

A BMXpuTe cCb3gaBaT CbMpPOTMBIIEHME, KOeTO 3abaBs
BbPTEHETO Ha BWUTIOTO M MNpUYMHABA HeedekTMBHOCT. B
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OOMbIHEHNE, fonaTuTe 4YecTO NMPeau3BMKBAT HEXenaH LWyM Mo
BpeMe Ha paboTa npuM BUCOKM CKOPOCTM Ha BbpTEHe. Ton ce
ObIDKM  (MOHEe OT4yacTM) Ha BMXPOBMS Bb3QyLUeH MOTOK OKOJO
nepudepuute Ha nonatute. Korato ca CUNHO HaToBapeHu, Te
UUKIMYHO Ce OrbBaT, C KOETO CWU MPOMEHAT onTumarnHara
aepoavHamu4Ha no3nuus, KOeTo  HamansBa  TsAxHaTa
edekTMBHOCT. A 3HaKonpoMeHNMBUTE HaTOBapBaHWS BOAAT A0
T.H. B cbnpomara “ymopa” Ha MaTepuvarna v nospega Ha BUTMOTO,
KoraTo gedopmaummTe KOMNPOMETUPAT CTPYKTypHaTa My LISNOCT.

lMocoyeHuTe HepocTaTbUM paguKanHo ce pellasaTt C
enMMUHUpaHe nepudepunte Ha nonaTute, KakTo € MOCOYEHO B
n3obpeTeHmeTo. JlonatuTe ca cbe cbeguHeHn nepudepun. OcBeH
TOBa, IEHTOBUOHWTE WM CbeauMHUTENM 5 HamanseaTt, wunm
enuMuHMpaT gedopMauuute Ha fonatute, 4Ype3 cb3daBaHe Ha
noaabpalla CTpyKTypa 3a MpOTMBOAEWCTBUE HA CUMUTE, KOUTO
WHaye Buxa NPUYMHUIKN OTKITOHEHME Ha nonaTtuTte. 1o To3M HavvH
ce banaHcupa HaToBapBaHETO Ha fonatuTe. B HAKOW n3nbiHeHnst
cbeguHuTenute 5 Morat ga BKIHOYBAT MOBEYE CbYNEHEHU
KOMMOHEHTUN, KOMTO MO3BOMSABAT Ha MOHe efHO OT BMTnata Aaa
NPOMEHS CTbMKaTa Cu.

MpuHUMNBT Ha edpekTBHa paboTa Ha neTaTenHata
cuctemMa ¢ nepudepHO CBbp3aHW KackafHW CbOCHW BUTMA OKOMO
POTOPHW BarioBe € KaTo Ha BCUYKM neTaTenHu CUCTEMU C HOCELLM
N TArOBU pPOTOpPW, HE3aBMCMMO Janu ca 6e3nunoTHM unm ca c
nunot/v Ha Gopga nMm. XapakTepHo € ga ce otbenexu, ye T e
npeaBuieHa 3a M3MNof3BaHe Ha ernekTpuUYecKn ABUratenu, Kouto
ca no-yaobHu 3a NpeLm3Ho yrnpasreHue.

A ynpaBneHWeTo 1 cTaBa MNaBHO, 4Ype3 HaKMOHUTE Ha
BbPTAWMS ce Ban 3 OT ONTUMM3MpaLLMsl ynpaBneHckn 6nok 8,
KOWTO € npeaBuieH 3a (PYHKUMOHWPaHe B aBTOMAaTMYEH PEXMM.
Tor paboTun, CbrnacHo 3anoXeHns My anropuTbM KaTo perynupa
3agBuKKaTta 3a MpoOMsiHA Ha HaknoHa 6, 4pe3 M3nNbrHUMTENeH
MexaHusbMm 7. Te3n [OBUXEHMS ca B OTIOBOP  CurHanure,
nonyyaBaHu OT KOMOMHMpaHMA [aTyvk 3a MeTeOpOSIorMuHUTE
napameTpu 9, KakTo U OT KOMOMHUpaHUA JaTyMK 3a netaTenHuTe
napameTtpun 10.

TaroBoTO ABykackagHo OOKc-BUTNO 14 v ObroBugHWTE
nepudepHn cbeguHUTEnNM 15 nNOBTApAT CTpyKTypaTa Ha
KackaHUTE CbOCHM BUTMA 4 OKONO BbPTSLY ce Ban 3.
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JleTatenHaTa cucteMa ¢ nepudepHo CBbP3aHN KackagHu
CbOCHM BMTA OKOJI0 POTOPHM BarioBe, CbrnacHo n3obpeTeHneTo,
MOXe f[a ce nonsBa KaTo XMOPOKMHETMYHa TypbuHa cC
BEpTMKaIeH, XOPWU3OHTaneH WM HaKMoOHeH Ban 3a €EeHEprumnHo
npeobpasyBaHe Ha KMHETMYHATA EHepPrusi Ha XOPMW3OHTasHU
BOOHMW TEYEHUS.

KackagHuTe CbOCHM BWUTMA OKOMO POTOPHW BarnoBe,
CblnacHo M300peTeHneTo, MOXe fa ce nonssaT CBbp3aHu C
TAMOBU M KOPEKLMOHHM MOTOPWU Ha NOABOAHWULM U BOOHU MOTOPHM
cbaoBe. A Taka CbllO M 3a MNO-NekM OT Bb3gyxa Bb3gyLUHU
NpPeBO3HU cpeacTBa (ampwxkabnu, 6anoHu..)

OT  MHOrobporHUTE  KOMMIOTBPHW  CUMyRaLun U
N3MNUTaHWA B peanHn Bb34yLLHN YCIOBUS NOCTUrHaxXMe Hoy-xay 3a
opasMepsiBAaHE Ha OCHOBHUTE €NEMEHTW Ha feTaTenHaTa
cuctema ¢ nepudepHo CBbP3aHM KackagHuM CbOCHM BUTIIA OKOSO
pPOTOPHM BanoBe, CbIMAcHO U306peTeHMeTo, HaTpynaxme
HeobXo4MMOTO MPOEKTAHTCKO Hoy-xay. OcTtaHanute wm3Bogu OT
(POPMMPaAHOTO HOYy-xay Npu M3NUTaHWsiTa ca CymapusupaHu B
naTteHTHW npeteHunn. [onbrnHWTENHO  HOy-Xay  BKMO4YBa
NpbCTEHOBMAHO  Kpuno 21  Ha  netatenHatra cucrtema,
KOHUrypapaHo OKONO €4MH MMM MOoBeYe poTOopa, U3MbITHHSIBALLM
(YHKUMM 3a BepTUKANHO W  XOPU3OHTANHO [AOBWXKEHNe —
KOHBEpTOMnaH.

He e 3aTpygHEHO WHAYCTPUArHOTO MPUIOXKEHUE Ha
netarenHaTta cucTteMa c nepudepHoO CBbp3aHN KackagHW CbOCHU
BWUTNA OKOJI0 POTOPHU BanoBe, 3al0To ce crnobsiBa OT HECKbMNN U
HaInW4HM NasapHY KOMMOHEHTH.

BlompkeTHM BapuaHTM Ha JeTatenHata cucrtema c
nepncepHo CBbP3aHN KackagHM CbOCHU BUTIIA OKOSI0 POTOPHMU
BanioBe, CbrnacHo nM300peTeHneTo, Morat ga ce peanuampaT u ¢
YacT OT BKITHOYEHUTE B HEFO KOMIMOHEHTMW.

3.5. APPIICATION

Conventional rotorcraft often use multiple propellers
(rotors, for example, on a UAV). They are typically located
symmetrically to the center of mass of the machine. Each
propeller is connected to a different drive shaft and driven by a
different single motor using electronic speed control.

When many propellers are used to propel a single aircraft,
there may be some excess thrust in the event of an engine failure
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or propeller failure. The flying machine according to the invention
may have a single rotor but with multiple cascade stages. Then
the failure of a single propeller can, not only be compensated by
the others, but does not affect the balances of the flying machine,
because the position of the rotor does not change when stopping
any of its propellers.

An octocopter can continue in controlled flight in the event
of one of its propellers failing, as the other seven propellers can
normally keep the octocopter flying, but the aerodynamic balance
is disrupted, even if only one propeller is no longer fully functional.
Which necessitates a change in its management algorithm.
Autogyros do not have similar problems, because their lift, as well
as part of the pulling force, is generated by a motorless self-
rotating rotor.
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4. bBbe3nunoteH cnbHYeBO-pedsieKTOPEeH camoner ¢
c¢oToBONTANYHMU Kpuna, onTU4ecKko OUCTaHLMOHHO
ynpaBneHue U eneKkTpo-pereHepaTtuBHa BUMTNIOBa ABUraTteriHa
cucrema

Unmanned solar-reflector aircraft with photovoltaic wings,
optical remote control and electro-regenerative propeller
engine system

4.1. NIPEAWECTBALWO CbCTOAHUE HA TEXHUKATA

HacToswoTo u3o6peTeHne ce oTHaca no 6eanunoTteH
CNbHYEeBO-pedriekTOpeH camoneT ¢ OTOBONTaUYHU  Kpuna,
ONTUYECKO AUCTAHUMOHHO YNpaBrieHNe 1 enekTpo-pereHepaTMBHa
BMTNIOBa ABUraTenHa cuctema.

Mo-cneumanHo e npegBuaeH 3a CUrYpHO, CTabnMHO M
€HepromkoHOMU4YHO JrieTeHe C HyneBu BpeaHn eMUCcun.

M3BecTHO €, 4e BCUYKM NOo3HaATWU nNUrIoTupaHn wu
GesekvnaxHn camonetTy, UK BbOOWeE netatenHu anapaTtw,
OPOHOBE, BEPTONETU, NaHepn 1 T.H. NOAALPXKAT pagnoBpb3ka C
Ha3eMHW onepaTopu U CTaHUUKU, Ype3 eneKTPOMAarHUTHU BbIHW.
ToBa e MHOro ygobGeH HauvMH 3a KOMyHuKauus. Ho B ceraiuHo
Bpeme edupa BeYye € NpPenbiHeH C pagoyecToT, a UMa € MHOro
CUCTEMU, KOUTO MpEenATCTBAT Tasu KOMyHMKauusi. 3aToBa ce
Hanara B aBapuiHK criydau Aa ce nonsea npsika BUAMMOCT. ToBa
cTaBa OOMKHOBEHO C MOMOLUHWM feTaTeniHu anapatu, KOUTO
yCTaHOBsIBaT BU3yarieH KOHTPOM C fieTaTteNniHa MallvHa, ocTaHana
6e3 pagvoBpb3Ka No eaHa Unu gpyra npuynHa.

BbB BoeHHa obBcTaHOBKa, M HE CaMO, BCUYKM yrnpaBnsMu
cpencTea ¢ nomollta Ha GPS reonokauusaTa ctaBaT HEHagexXaHu,
3all0TO BeYe MMa [OCTaTbYyHO MOLLHW TEeXHUYEeCKM cpencTea,
KOWTO Ja npevaT Ha caTenuTHaTa OpueHTauus.

3a HAKOM cneuvanHu neTaTtenHu anapaTtu, Hanpumep
BOEHHW, Beye CTaBa 3agb/lkMTenHo pga ca obopydBaHe 3a
aBapuiiHa Bpb3ka CbC HA3eMHW CTaHuuM, Npu HepaboTella
pagMoYecToTHa KOMYHMUKaLMS.

OT pgpyra cTpaHa, Mankute feTaTenHu anapatw,
BKIIOUUTENHO M 6E3NMNOTHM TakuBa, BCe MO-YECTO ce MpaBAT OT
pagvonpospayHy  matepuanu, KaTo MnofMMepu U KOMMO3UTH,
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KOWUTO Ca HeyrnoBMMM OT paguonakaunuoHHUTE pagapu, U He morat
fa ObgaT cnegeHn u o ynpaensiBaHM OT 3emsata. 3a ga ce
npeofoneatr npobrnemunTe Ha enekTpoMarHMTHaTa KyMyHVKauums
MOXe [da Ce Mnons3BaT ONTUYECKUTE Nas3epHU KOMYHWUKALWOHHU
TEXHOJIOTMW, HapMYaHu oLwe 1 nugapu.

Owe npe3 1969 r. ¢ nomoLlTa Ha NnasepeH garnekomep 1
pednekTop, AOCTaBeH Ha fyHHaTa MOBBPXHOCT OT KOCMWUYECKMS
kopab Anono 11, ce onpegensa pasctosHueto Ao JlyHata. U go
OeH OHeleH YeTupu pecrekTopa, NocTaBeHu npes roguHuTe ot
JlyHoxoQ-2 v pasnuyHM mMucum Ha Anono, ce u3nonassat 3a
HabniogeHne Ha nyHHata op6urta. LUupokata o6uiecTBeHOCT
CTaHa HasiCHO C TOYHOCTTA M NOJNIe3HOCTTa Ha NuaapHUTE CUCTEMU
npes 1971 r. no BpemMe Ha wmucuaTa Anono 15, korato
acTpoHaBTUTE nsnonasar nasepeH BMCOTOMEP 3a
KapTorpacdmpaHe Ha noBbpxHOCTTa Ha JlyHaTta. [locTteneHHO
nasepHWTe TEXHONMOMMM MacoBO HaBMNA30xa B MNpakTUkaTa.
OcobeHo, korato 0b6eKkTUTe, KOUTO ce criedBaT BbB Bb3ayxa, He
pearMpaTt Ha pPaaMorioKalMOHHO O6NbyYBaHE C enekTPOMarHUTHU
BbIHU. KakTo 1 B cnyyauTe Korato He MOXe [a ce pas3uyuTa Ha
reoriokaLMOHHN CUCTEMM MO Pa3NINYHN MPUYMHW.

Ho 3a pga pabotar onTvyecknte  KOMyHMKaLuu
netaTenHoTO CpeacTBO cledHa Aa nMa HeobxooumuTe eneMeHTu
3a oTpassiBaHe Ha CBETNUHaTa — pednektopu. Han-gobpe e Te ga
ca CTPYKTYPHO MHTErpvMpaHu B Kopryca u kpunarta my. A owie rno-
uenecbobpasHo e ga ce Nons3BaT CMHEPIMYHO 1 3a ApYrv NONE3HU
edekTv 3a camuTe eTaTenHn anaparm.

B nateHTeH gokymeHT Ha CALL US2022144440 (A1) e
OnNMcaHO BB3AYLWHO MPEeBO3HO CPeAcTBO, NPUrogeHo  3a
BepTUKanHO wu3nMTaHe W KauaHe, w3nonseawo Habop oOT
MOHTMPaHM Ha KPUITOTO eNEMEHTU 3a reHepupaHe Ha Bb3ayluHa
TAra 3a u3nuTaHe M kauaHe. JleTaTenHOTO NMPEBO3HO CPEACTBO
uma peavua MexaHusmu, 3afBUKBaHW OT enekTpogsuratenu. B
KPWUIOTO Ca MOHTMPaHW POTOPHM Bb3NW Ha FOHAO0NN, NPU KOETO B
npegHaTa 4acT Ha roHgonaTta € enekTpUYeckuaT OBuraten u
BUTNOTO. [MogoGHM TpaHCnopTHM cpeacTBa MO Bb3gyx ca
eneKkTpu4eckuTe  camoneTu c BEPTUKAITHO nanuTaHe,
BepTonetuTe, ApoHoBeTe U gp.. Ho Bcuukn Te wu3nonsear
€reKTPOMarHUTHN BbJIHM 32 KOMYHUKauus U yrnpaeneHue. Nopaaun
KOETO aBapvpaT npu 3aryba Ha KOMyHUKaUus.
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B opyr nateHTeH gokymeHT Ha CALL US2022144421(A1)
€ NpeAcTaBeH eneKkTpuYeckn 3aaBuXkBaH caMmorneT 3a BepTUKaNHO
nanutaHe n kauaHe (EVTOL). Ton BknovBa mMoAyn 3a nonesex
TOBap, MHOXECTBO M3TOMHULIM Ha eneKkTpuyecka eHeprus. Kpuno u
MHOXECTBO eneKkTpMyeckn mawnHn., KpunoTo e  LapHWpHO
MPUKpPeneHo KbM MoAyna 3a noneseH ToBap U € KOHUrypmpaHo
Aa ce BbPTU OKOMO OC Ha BbPTEHE, CNPAMO MoAyra Ha nonesHus
TOBap, 3a Npexod Mmexdy BepTuKaneH nornet M XOpU3OoHTarneH
nonet. OnNUcaHWAT enekTpUYecKkn caMmoneT He e NpeaBuaeH a ce
3apexga c 6esnnaTtHa cnbHYeBa eHeprus BbB Bb3gyxa. M kaTo B
NPeaxodHo — OonucaHWs He e npeaBugeHa  aBapuiiHa
TeneKkoMyHMKaLMOHHa cuctema.

B opyr nateHTeH gokymeHT Ha CALL WO2022093833(A1)
€ onncaHa enekTpuyYeckn 3agBuKBaHa cucTema 3a camorneT. Ts
BKIIOYBA aKyMymnaTopW, €eneKkTpuyecku 3adBuxKealiy BB3MM WU
BEpuUrn 3a pasnpegeneHne Ha eHeprus. Bceku akymynatop e
CBbp3aH C [Be WNU MNoBeYe OT eneKkTpuyeckuTe 3agBuKBaLLM
Bb3nu. Enekrpnyeckute 3agBukBalyM Bb3NM ca KOHUrypupaHe
3a ocurypsieaHe Ha GanaHc Ha camoneTa, Taka 4Ye B Crydan Ha
noespena, CaMoneTbT a He € MOAJSIOKEH Ha rofieMu HEKINOHU U
npeobdpubLUaHe. EHeprunHata edeKTnBHOCT onucaHaTta
eneKkTpo3agBukBalla cuUCTeMa € HeBMCOKa, 3aWoTo He e
npeasnaeHa  ernekTporeHepaums Ha  Oopaa My  3a
€HeproMKkoHOMMYHOCT Ha noneTa.

Paskputuata B nateHTeH OOKYMeHT oT BenukobputaHus
W02022074405(A1) ce OTHacAaT 3a 3adBWXKBaHE 3a BCUYKK
KnacoBe camMoOfieTu W Ha3eMHU MpPeBO3HW CpeacTBa, KOWTO
M3Non3BaT enekTpuyecku asuraten(u) 3a aepoaNHaMUYHN TAroBK
€NEeKTPOCUNOBN TPAHCNOPTHN MaLUMHW.

Tosa BkntouBa Bcuukn VTOL (BepTukanHO um3nuTaHe U
kauaHe), CTOL (KOHBeHUMOHaANHO u3nuTaHe u kauaHe), STOL
(kbco wm3nuTaHe w” kKauaHe), STOVL (kpaTkO wu3nutaHe wu
BepTUKarHo kauaHe) camoneTtu, kopabu Ha Bb3gyllHa Bb3gyLlHa
Bb3rnaBHULA, AUpWKabnuM U Apyrn TPaHCMNOPTHM YCTPOWCTBaA C
Bb3AYLUHW TArOBU €NEKTPUYECKN 3aABUKBaHUS.

N3TO4YHUKBT Ha eHeprus Ha encamonet Moxe ga 6bae
enekTpoxmmmnyHa 6atepus, BOAOPOA, 3axpaHBaLll, ropuBHa KneTka
WNM reHepaTop Ha pABuraten C BbTPELWHO ropeHe, BCHKO
BbIMEPOAHO  FOPUBO,  3a4BWXBALIO  reHepatop  (rasosa
TypbuHa/aoBuraTen ¢ BbTPELUHO FOPeHe) Ui BCEKU OPYT U3TOYHMK.
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Mpumepn 3a TakmBa camoneTn BkouBaT Volocopter™,
Ehang™, Lilium™, Airbus Vahana™, Bell Nexus™, Eviation
Alice™. /3non3BaHeToO Ha efeKTpPMYEeCKo 3aABMKBaHE NO3BOSIsIBa
MHOFO HOBM KOH(UrypaumMmM Ha MPeBO3HM CPeACcTBa C YHUKarHU
NpeavMcTBa, KOWTO He Cca Bb3MOXHU MpU  TPaguUMOHHWUTE
3adBWKBaLWLM cucTemu (ra3oBu TypbuHW, ABUratenu ¢ BbTPELUHO
ropeHe). B cbwOTO BpemMe mMma HAKONKO npeamsBuKaTencrea C
TO3M Knac NPeBO3HU CPEACTBA, KATO HUCKA €HeprumHa NibTHOCT
Ha onpefeneHn N3TOYHNLN Ha enekTpuyecka eHeprusa (Hanpumep
€MNeKTPO-XMMUYHK), TEXKO okabensasaHe, Hapea C Apyru.

MaTteHTeH gokymeHT oT CALL US2016061144(A1) onucea
3aJBWXKBaLLla cUCTeMa B kaHan C MNPOMEHNIMBaA reoMeTpusi Ha
BXxoda C pasternuBa obBuBka. [lpomeHuTe ce 3agencrtear
BPEMEHHO 3a nofobpsBaHe Ha eeKTUBHOCTTA.

Owe npe3 2006 r. HACA, npeacrtaBu KoOHUeNTyarneH
OV3alH Ha Bb3QyLIEeH ABUratesi, KOWTo 3aABWKBa BEHTUNATOPHO
nogobeH poTop C MarHUTHO OKavyBaHe Ha Bana (nesutauums),
KOETO HamarnsiBa TPUeHeTo My, Taka ce HamansaBaT TOMIIMHHUTE
eHeprunmHn 3arybu. Ho He ca npedBuMaeHW HauvHM 3a
camosapexgaHe Ha CaMONieHUTe enekTPUYecKku akymynaTtopu B
noner.

B opyr nateHTeH pokymeHT ot CALL US2004069897(A1)
€ OonucaH enekTpuyeckun camonet. TowW BKM4YBa ABuUraTen,
3agBWKBaLLa cuctema; drosenax n apkoobpasHo HOCELLO KpWo.
ApKoOOpa3HOTO KpWMo AaBa 3HA4YMTENHO Mo-Aobpa cTtabunHocT
BbB Bb3[yXa Ha caMoneTute, HO TO He € HaMepwuro MacoBO
NPUNoOXeHue, 3aLoTo NnoHmxaBa aepoavHamu4yHaTta
edeKTUBHOCT, Makap 1 MMHUMAIHO.

B TOBa TEXHMYECKO pelleHue, KakTo M B NpeaxogHo
nocoYeHnTe U Opyru nogobHu, He ce npegnara KomGuHauus oT
apkoobpasHO M KOHBEHUMOHANHO KPpWUMO, HUTO HaYUHU WU
TEXHNYECKNW CpEeACTBa 3a 3apexgaHe Ha akymynatopu BbB
Bb3ayXa OT CBETOyCcuUneHn poToBoNTanLm, Kakto U OT BUTNaTa Ha
3a[lBWXBaHMATaA MNpu aBTopoTauMs MO BpemMe Ha MnaHupaHe.
MN306LL0 He ce pasrnexaaTt BapuaHTu 3a onTudecka KOMyHMKaums,
HUTO 3a OCHOBHMW, HUTO 3a aBapUIAHN HYXJW.

4.2. TEXHWYECKA CBbLUHOCT HA UBOBPETEHUETO
3agava Ha HacTosWwoTo u3obpeteHne e aa ce obesneun
6e3nnnoTeH CNbHYeBO-pedeKToOpeH caMmorneT ¢ POTOBOMTaNYHN
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Kpuna, OMTUYEeCKO AMCTAHUMOHHO YMpaBfeHUE U eNeKTpo-
pereHepaTtMBHa BWTNOBa [BWraTenHa cucTema, KOWTO pfa
npeoponee geduUNTUTE Ha M3BECTHUTE TEXHNYECKM peLLEHNs, Aa
€ C yBenu4yeHa eHeprunHa eeKkTMBHOCT U NMOAEMHOCT, YO bIDKEH
noneT, U Aa ce 3apexda 3a cmeTka Ha GesnnaTHaTta CrbHYeBa
€Heprus, KakTo Ha 3emsTa, Taka 1 B Noner.

3apjavata e peweHa, 4pe3 06e3nNUIOTEH CMbHYEBO-
pednektopeH camoneTr ¢ OTOBOMTAUYHM KpuMa, OMTUYECKO
ONCTaHUMOHHO ynpaBlieHMe U enekTpo-pereHepatnBHa BUTIIOBa
ABuratenHa cuctema, BKNOYBall, ABuraten; 3ajsumksalia
cucTema; drosenax; apkoobpasHo HoceLo Kpuro,
XapakTtepuaupall, ce ¢ ToBa, Ye pro3enaxsT € CbCTaBeH OT ABe
ycrnopeaHn CBETOOTpaXaTernHu enuncoungHn Tena, MOHTMpaHu
HanpeyHo nog nepudepumnTe Ha apkoobpa3HOTO HOCELLO KPUIo U
Ca MEXaHU4HO CBbP3aHU MOMEXAY CU C YCNopegHW MpegHo u
3a0HO XOPW3OHTAarNHW KpWna, a AnaroHanHo KbM nepudepumnte Ha
apKoobpas3HOTO  HOCELWLO KpUIIo Ca  MOHTMPaHW  MIIOCKU
oTpasuTenu; apkoobpasHOTO HOCELLO KPUITo, MPeAHOTO U 3a4HOTO
XOpPM3OHTalNHU Kpuna ca [BYCTPaHHO MOKpUTKM C (bOTOBOMNTaNYU
KneTkn, Kato B nepudepunTe Ha NpPeaHOTO U 3agHOTO
XOPW3OHTaNHM  Kpura ca  MOHTUMPaHW  CBETOOTPasUTENHU
BEpTUKaNHM cTabunms3atopu; KbM TOPHUTE 3aOHW YacTu Ha
ycropeaHuTe enuncouaHm Tena ca MOHTUPaHW BepTUKarHu
aepoavHamM4yHM KOpMWMa, KaTo [ABUratenaT € enekTpUYecku
MOTOpP-reHepaTop, HanNpe4YHo MOHTMPAH B HaW-ropHaTta 4acT nog
apKoobpa3HOTO HOCELLO KPUMO, HaAMbXHUAT My paboTeH Ban € ¢
KpalHW npedeH M 3ageH drnaHuM, KbM KOUTO, CbOTBETHO, Ca
dUKCMpaHN NpegHo W 3adHO CaMONieTHUM BUTMA, kato obuy
eneKkTpu4eckn wusBo4 OT BCUYKW, CBbpP3aHM MOMexgy Cu,
OTOBONTANYHN KIETKN, € KabenHo NpuCbeauHeEH, Npe3 MbpBU
3apexpall KOHTponep, KbM MbpBU ETEeKTPUYECKU BXOL Ha rpyna
aKkymynaTtopu, YMUTO erneKkTpuyeckn usBopn, npe3 yrnpaBneHCKu
BGnoK, e cBbp3aH C MOTOPEH eNeKTPUYECKN BXOA Ha ABuratens, a
reHepaTopHUAT My M3BOA, Npe3 BTOPWU 3apexaall KoOHTponep, e
kabernHo cBbp3aH C BTOpPM €EfeKTpuMYeckM BXO4 Ha rpynarta
akymyrnaTopu, Npu KOeTo ynpaBeHCKMAT BIOK € C AUCTaHLUMOHHA
OBYMOCOYHa onTu4Yecka Bpb3ka C HAa3eMeH onepaTtop..

[naBHUTEe npegMmcTBa Ha O6E3MNUIIOTHUA CITbHYEBO-
pednektopeH camornieT ¢ OTOBOMTAaMYHU Kpuna, OMTUYECKO
ONCTaHUMOHHO YyMpaBfeHne u enekTpo-pereHepaTnBHa BUTMOBA
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ABuratenHa cuctema, cCbrnacHo u3o0bpeTeHneTo, ca, ue
ocurypsieaT AONbfHUTENHA CBETNMHA 3a enekTporeHepauusaTa ot
doToBONTAMUUTE 3a 3apexaaHe Ha BopaHUTe akyMynaTopw, Ypes
OoTpaxeHusaTa OT nepudpepHnTe pednekTopu, 3a CMeTKa Ha
GesnnaTHata CnbHYEBa €HEeprus, KakTo Ha 3emsdTta, Taka U B
noner.

AepoguHaMmnyHM nNpeauMMcTBa Ha M300peTeHneTo ca
yBenuyeHata eHepruiHa eqEeKTUBHOCT U MNOAEMHOCT Ha
camoneTa, yAbIDKEHUSS My MOMEeT M CTabWuinHOCT BbB Bb3AyXa,
6narogapeHne Ha TpuKpunHata My CTpyKTypa C  edHo
apkoobpasHo 1 ABe KOHBEHLIMOHANHM XOPU3OHTanHu Kpuna.

MpeoumcTBO Ha 6e3nuNoTHMSA CbHYEBO-pedNIEKTOPEH
CaMOreT, CbIMacHO M300peTeHNeTo, ca, Ye OHEBHUAT BU3yarneH
KOHTaKT, 6e3 TexHW4YeckM cpeacTBa, € 3HAYUTENHO YIIECHEH,
6narogapenne Ha 3D KoHgwUrypauusta Ha oTpasuTenute Mo
drozenaxa n ctabunumsaTopure,

DyHKUMOHANHUTe npeaumcTea Ha 6e3nunoTHUsA
CNbHYEBO-pEdIEKTOPEH CcaMofieT C  (OTOBONTaAUYHW  Kpuna,
ONTUYECKO ANCTAHLUMOHHO yNpaBeHne 1 enekTpo-pereHepaTmuBHa
BUTNOBA ABUraTenHa cucTema, CbrnacHo nsobpeteHumeTo, ca:

1. N3nnwbKsT oT doToBONTaMYHaTa

ernekTporeHepumss no-BpeMe Ha nonet ce
3anasea B OopgHuMTe akymynatopu  Ha

camorerTa.

2. bnarogapeHne Ha TpuTe CU  Kpuna,
CaMomneTbT € C MOBWLIEHO aepoaVUHAMUYHO
KayecTBo, KOeTo My nossonsea

NpoabIKNTENHO 6E3MOTOPHO  MnaHvpaHe,
npu KOeTo, Ypes3 aBTopoTaumsTa Ha BMTNaTa,
enreHepatopuTe 3apexaaT akymynatopuTe

3. Bnarogapexue Ha Tpukpunata 3D camoneTHa
apxuTekTypa, camoneTbT € C MOBULLIEHA
CcTabunHOCT 1 YCTONYMBOCT B MOMeET.

4. CamoneTbT MOXe Aa kala M Ha Boja Ha
nonnaBbUUTE CU, KOMTO ca M pro3enaxHu
Tena. OTpa3eHaTa CBeTMMHA € 3a CMeTka Ha
MoCcTnaHus TEepeH, BbPXy KOWTO HsMa
3emMenerncku KynTypu.

5. 3HaunTenHo SIKOCTHO KOHCTPYKTUBHO
npegMMcTBO Ha camoneta e, 4ye ToW 3a
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pasnuvka OT MoBeYeTo CcaMomneTu, HsaMma
KOH30MHO OKa4eHW Kpuna, a u TpuTe My ca
MOHTUpaHu Ha obLua 3aTBOpeHa NpaBObIbHA
pamka, cdopmupaHa OT enurncongHuTe Tena,
NPeAHOTO M 3a4HOTO XOPU3OHTAaITHN Kpuna.
6. CTpaHnyHuTe pednekTopHM apaHXNUMEHTU Ha
TpuUTe Kpuna umar 4 cuHeprudHu yHKUUu;

e CnyxaT Kato mapkepu 3a ONTUYECKOTO My
nosvumMoHupaHe 1 ynpasreHune OT Ha3emeH
oneparop.

e Hamanssat WHOYKTUBHUTE BUXPOBU
eHepruiHn 3arybu B nepudepumnte U Ha
TpuTe Kpuna.

e OrtpassBaT W npeHaco4BaT AOMbIHUTENHA

CBeTNVHa 3a noBuLLaBaHe
Npou3BOAMTENHOCTTa Ha hoTOBONTANLMUTE MO
KpunaTa.

e Hamangaeat obwute rabaputm, cobcTBeHaTa
mMaca n cebectomHocT Ha camoneTta, 6e3 ga
yBenuyaBaT MHAYKTUBHUTE eHepruiiHn 3aryom
n 06e3 ga BrowaeaTt aepoguHaMmumyHaTa My
noaeMHOCT.

bBKAaBOCTTA MpW peanuanpaHe Ha pasnuyHM BapuaHTu
Ha crbHYeBUS camoreT e bloakeTHO nNpeamMmcTBo. To cnegea ot
Bb3MOXXHOCTTa [a Ce BKIIHYBAT M CaMO 4acT OT ropemsbpoeHute
4 CcuHeprMyHu npevMyllecTBa B npeguwHata T1.6. Hanpumep
onTuyeckaTa KOMyHMKaLuMs da He ce Mon3Ba, a Aa OCTaHe camo
KOHBEHLMOHanHarta paguoKOMyHUKaUuMsi CbC 3€MHUS ornepaTop.
Kakto n onumsata ga ce nonsBa NeTsW, YNpaBleHCKM MyHKT,
nonseall, pagvMoKOMyHMKauMsi 3a HabniogeHve M crnedeHe Ha
camoreTa yrnpaereHue Ha camorneTa.

Hopu n HensvyepnaTeTenHo u3bpoeHnTe TyK nNnpeanmcTea
3Ha4YNTENHO ynecHsieat HaN-LUMPOKOTO nasapHo
pasnpocTpaHeHMe Ha camorieTa, KOeTo ca AOMbIHUTENHU
MKOHOMWYECKO N MHBECTULIMOHHO NPEeANMCTBO.

4.3. NPUMEP 3A N3NMBbIHEHUE

duryparta npeacraes 6e3nmnoTHuA CIMbHYEBO-
pednektopeH camornieT ¢ OTOBOMTAaMYHU Kpuna, OMTUYECKO
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ONCTaHUMOHHO YMpaBfieHWe U ernekTpo-pereHepaTuBHa BUTIIOBA
ABUrateriHa cuctema, cbrnacHo n3obpeTeHumeTo.

lMpencraBeHusT NpuMep Ha durypata He orpaHu4aBa U
He n34epnea BapuaHTuTe 3a peanv3aunsi u3oopeTeHneTo.

be3anunoTHMAT  CNbHYEBO-peEKTOPEH camoneT C
doTOBONTANYHM KpWra, ONTUYECKO OUCTAHLMOHHO ynpasreHune 1
el1eKTpo-pereHepatuBHa BUTIOBa ABUraTtesiHa CUCTeMa BKIHO4Ba:
ABurarten; 3agBukBalla cuctema; grosenax; HoceLlo Kpuno.

Ha ©0e3nunoTHust cnbH4YeBO-pecbnekTopeH camonet
dl03enaxbT € CbCTaBEeH OT ABE YCMNOpeAHM CBETOOTpaxaTernHu
enunconaHn Tena, MOHTMPaHW HanpeyHo nog nepudepuuTe Ha
apKoobpa3HOTO HOCELO KPUIIO U Ca MEXaHU4HO CBbp3aHu
nomeXxay Cu C ycropegHu NpeaHo M 3agHO XOPU3OHTAmHK Kpuna,
a [uaroHanHo kbM nepudepumTe Ha apkoobpasHOTO HOCeLlo
KPUNO ca MOHTMPaHU MMAOCKM OTpasuTenu; apkoobpasHoTo
HOCeLlo Kpuno, NpeaHoTO M 3aAHOTO XOPWU3OHTanHWM Kpuna ca
OBYCTpPaHHO MOKpUTM C  OTOBOMTaAUYM  KMNETKW, KaTto B
nepudpepunTe Ha NPeaHOTO U 3aJHOTO XOPU3OHTANHWU Kpuna ca
MOHTMPaHN CBETOOTPA3UTENHU BEPTUKANHU CTabunusatopu, KbMm
rOpHMTE 3afHU 4YacTM Ha YCNOpegHUTEe enuncougHu Temna ca
MOHTMPAHW  BEpTMKaNHW  aepogvuHaM4HW  KOpMWna,  KaTto
OBUraTenaT € eneKkTpU4eckn MOTOp-TeHepaTop, HanpeyHo
MOHTVMpPaH B HaW-ropHaTa 4acT nog apkoobpasHOTO HOCeLLo
KpWIo, HaabXHUAT My paboTeH Ban e C KpaviHu NpeaeH 1 3ageH
dnaHuM, KbM KOUTO, CbOTBETHO, Ca (OUKCMPaHW NPeaHo M 3agHo
camoneTHW BWUTMA, Kato OOl enekTpuyeckn WU3BOL4 OT BCUYKM,
CBbp3aHn nomexay cu, (POTOBOMNTAUYHW KNeTku, e KabenHo
npucbeanHeH, Npe3 MbpBU 3apexaall, KOHTporiep, KbM MbpBu
enekTpuyeckn BXOA OT Ha rpyna akymynartopu, YuUuTO
eneKkTpu4eckn u3Bog, Npe3 ynpaeneHckn Orfok, € CBbp3aH C
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MOTOPEH eNeKTPUYECKN BXO/ Ha [ABUraTtensi, a reHepaTopHUAT My
“3BoA, Npes BTOPY 3apexndall, KOHTpornep, € KabenHo CBbp3aH ¢
BTOPU EMEKTPUYECKN BXOA Ha rpynarta akymynatopwu, npu KOeto
yNpaBeHCKMAT 6ok e C AMCTaHUMOHHA ABYNOCOYHa OnTMYeckKa
BPb3Ka C HaseMeH oneparop.
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BepTukanHute aepoavMHaMuM4HM  KopMuna  ca
OBYCTpPaHHO MOKPUTK c THHKOCONHU
HOTOBOMNTANYHN KIETKU.

ApKOOGPA3HOTO HOCELLO KpUIo € [ABYCTPaHHO
CUMETPUYHO, CMpPsIMO BepTMKarHa paBHMHA MO
HagbXHaTa oc Ha camoreTa.

MpeaHoOTO M 3a4HOTO XOPU3OHTaNHW Kpuna ca
ABYCTpaHHO MoKpUTU c MOHOKPUCTanHU
hoTOBONTANYM KNETKW.

OTpa)KaTeJ'IHOTO nokputTmne Ha
CBeTOOTpaXaTteliHnuTe enmncongHun Tena,
CBETOOTpA3UTENTHUTE BeEpPTUKaHu

cTabunusaTopu 1 BepTUKanHUTE aepoguHaMuyHu
KopMuria ca MOKPpUTU C TbHbK Crnown ©Gnsckas
anyMyHUR.

lMpegHOTO M 3aQHOTO CaMoOfeTHU BUTHa ca C
perynupyema cTbrka.

lMpegHOTO M 3aQHOTO CaMOMeETHW BUTMa ca C
eJHaKbB AnameTbp.

lMpeaHOTO M 3agHOTO XOPU3OHTanHW Kpuna ca
eO0HaKBu W ca CbC CUMETPUYHO edHaKBu
CBETOOTPasnTENHN BepTUKanHW crabunusaTopw,
CNpsiMO BepTVKanHaTa Haa/lbXHa paBHMHA Ha
camonera.

lMnockute oTpasnTenu ca CUMETPUYHO eQHaKBU U
ca CUMETPUYHO MOHTMPaHW NOA4  eOHaKBu
HaKMOHW, CMNpPSAMO BepTUKanHata HagnbXHa
paBHWHa Ha camorneTa.

EnuncompgHute Tena ca BoAHM NomnnasbLM.
doToBONTANUHUTE Kpuna umar oBarnHa
npbCcTeHoBnaHa opma.

doToBONTaMYHUTE Kpuna umMaT dopMa CbC
3aTBOPEH KOHTYP Ha €AMHWYHO MMM Ha ABOWHO
BoKc-KpuIo.



4.4. N'3ANON3BAHE HA UBOBPETEHUETO

BesnunotHuaATt CMbHYEBO-pedNeEKTOPEH camorneTt
YHKUMOHMPa CcbOOpa3HO 3akoHMTE Ha aepoAavMHamuKaTa, HO C
noBuLLIEHa CTabUIHOCT M AKOCT OnarogapeHue Ha 3aTBOpeHaTa
3D npaBobrbfiHA paMKoBa KOHCTPYKUMS. TOM HsMa KOH30STHO
MOHTMPaHW Kpuna.

OT.lJ.eJ'IHI/ITe KOHCTPYKTUBHU n aepognHaMnUyHuU
KOMMOHEHTN Ha CcamMolieTa ca CUHEPrnvyHo HUHTEerpunpaHu, 3a Aa
ocurypsisaT noBuLLIEHa eHepruiHa edeKTMBHOCT, 3a CMeTKa Ha
GesnnaTtHata cnbHYeBa eHeprusi. Kakto n OT M pereHepaumsi Ha
eHeprus npuv CcBOOOAHO MnaHupaHe, 4pe3 aBTopoTauus Ha
BUTNaTa.

OT MHOrobGpoWHWTE  KOMMIOTBPHM  CMMynaumMM  3a
camoreTa U TecToBe B peariHu YCMoBUS HaTpynaxme 3HaHus,
KOWTO MoraT Ja ce pe3loMmupaT B HAKOJIKO HOY-Xay NpenopbKu:

1. PasnonoxeHnWeTo Ha BUTNaTta B Kpauwarta Ha
KpunaTta HamansBea WHOYKTMBHOTO
CbMpoOTUBMIEHME Ha Kpunoto wu 3aryba Ha
nogemHa cuna ¢ 10 go 15 %, kKoeTo o3Ha4yaBa
CbLLO TOJNKOBa nNoO-Ablbr nonet npu enHakeu
OpYyrn ycroBus.

2. Tlo-HWMCKOOBOPOTHM BMTNA C NO-ToNeMn guameTpu
nosuwaeart Tdarata um, 6e3 pga yeBenuuyaear
pa3xoja Ha eHeprusi 3a ToBa.

4.5. APPLICATION

The unmanned solar-reflector aircraft, according to the
invention, functions according to the laws of aerodynamics, but
with increased stability and strength thanks to the rectangular
frame structure. The individual structural and aerodynamic
components of the aircraft are synergistically integrated to provide
increased energy efficiency at the expense of free solar energy.
As well as from and regeneration of energy in free planning,
through autorotation of the propellers.
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5. BepTMkanHo wu3nuTaw, M Kauaw, neTateneH anapat c
BEepPTUKAaNiHO OBarfiHO KpuUNo W paBuratenu € NpPOMEHNMBa
BEKTOpHa TAra

Vertical take-off and landing aircraft with annular oval wing
and variable thrust vectoring engines

5.1.NPEOWECTBALLO CbCTOAHUE HA TEXHUKATA

B  HacToswe  Bpeme  HabnwogaBame — YCKOPEHO
paspaboTBaHe Ha pasNMYHU aepoaMHAMMUMYHU KOHCTPYKUMU W
aBMOHMKA Ha MHOTrOPOTOPHWM Bb3AYLUHU TPaAHCMOPTHW CPEeACTBa.
Te ca ¢ pasHoobpa3sHu npunoxeHus. MNoBeyeTo OT TAX pasyuTar
Ha eneKkTpuyecka eHeprus, KOoSTO Ce CbxpaHsiBa Ha Gopaa um B
akymynaTtopu. ToBa HeusbexHO yBenuMyaBa TSAXHOTO Terno, B
CpaBHEHME C TakMBa C KOHBEHLIMOHANHW TOPUMBHWU ABUraTenmu,
KOMTO M3rapsiT ropMBOTO CU M HEMPEKbCHATO oneksaT B noneT. Ho
Te aKTUBHO 3aMbpcsiBaT OKONHaTa cpefa C BbINepoaHu U apyru
napHWKOBW ra3oBe, Npean3BMKBaLLM rnobanHoTo 3aTonnsiHe.

YBenuyaBaHeTO Ha aepoAvHaMu4HaTa fnornesHa cuna, u
HamansiBaHeTO Ha Bb3AYLIHOTO CbNPOTUBIIEHUE HA BCUYKU
netaTenHu anapartu, Npu 3anasBaHe Ha TernoTo u rabaputute M
B MNPUMEMNMBM TPaHWUM, € T[NaBHMAT npobnem npes asuvo
KOHCTpykTOpUTE. [lpoeKkTMpar ce pasnnyHM KOHCTPYKUUM Ha
HoceluMTe UM Kpuna. Ho Te BUHarn nmat xapaktepHu nepudepHn
eHepruiiHM  3arybu, npUYMHEHM OT HEeU3BEeXHOTO Bb3AYLIHO
CbMNPOTMBIEHNE, MPUYMHEHO OT BUXPOBUTE NOTOLIM, UHAYKTUPAHM
B NOmeT cneg nepudepuute Ha Kkpunarta um.

B nateHTeH gokymeHT Ha Kopess KR20180030336 (A) e
npegcrtaeeH nHosaTtneeH [JPOH ¢ pasrnobsiemu kpuna u ¢ yetupm
BMTNA, MOHTUPaAHW CBLOTBETHO Ha MPbCTEHOBMAHW pPaMKU Ha
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uHTepBanu ot 90 rpagyca. Yetvpute NpbCTEHOBUOHM pamKu ca
npeaBuaeHn, 3a da MoraT [da ce OTAensT edHa oT apyra.
Bb3amoxHO e ga ce yBennum rbBKaBocTTa Ha [OPOH upes
ocurypsiBaHe Ha MPbCTEHOBMAHMTE paMKku, 0OpasyBally HErosu
Kpvna.

B gpyr nateHTeH gokymeHT Ha CALL EP3760538 (A1) e
paskpuT aBTOHOMEH MHOrOpPOTOPEH CaMOfeT, CbCTOosl, Ce OT:
Kopnyc ¢ kamepa, nnatgopma 3a nosguraHe, 6opaos KOMMAOTLP U
aBnoHuka. CamoneTbT BKMOYBa edHa WM MNoBeye CUCTEMMU 3a
3aJBWXBaHE, HO He ca NpeaBUAEHN HOCELLW Kpuna.

B nateHTHa nybnukaumsa Ha CALL WO2022198225(A1) e
paskputa cucTeMa Ha MHOIOPOTOPEH CcaMofeT, KOWTO ce
Bb3Mon3Ba OT MpegumcTeata Ha dukcmMpaHo  Kpuno/a,
KOMOVHMPaHM C BbPTALLU Ce CTPYKTYPU Ha KpUnoto. Pukcupannte
€reMEeHTM Ha KpuioTo NMOMOrHaT 3a reHepupaHe Ha noBavraila
cuna, crnef kato camorieTbT € BbB Bb3gyxa. M Mo To3n HauvH
MOXe da Ce Hamanu Hyxgata OT Mo-rofieMy NnoBauvralim potopu,
KpnnoTo e ¢ HAKOSKO poTopa, 3a Aa ce nogabpka epekTUBHOCTTa
Ha noneTta, KOATO € CheacTBMe OT KOMOWHMpaHeTo Ha
HEMoABMXHM U BbPTAWM ce enemeHtn. Camute poTopu ca
MOHTMPaHW Ha OTAENHW 3a4BWKBALLM Barnose, a nonaTnute UM ca
C OTBOpeHW nepudepun, KoeTo cb3gaBa nobpe WU3BECTHOTO
WHOYKTMBHO CBLMPOTUBIIEHNE.

B nateHTeH pgokymeHT oT CALWL US3640489 (A),
nyonukysaH Ha 08.02.1972 r., ce paskpuBa camoneT c
BepTUKanHo wuanutaHe u kauaHe (VTOL) umaw drosenax c
dopmMa Ha AWNCK C MHOXECTBO bITIOBO Pa3fnOfOXEeHW Bb3nu 3a
reHepupaHe Ha nogemHa curna. Bceku Bb3en ce cbCToM OT poTOp
Hag WM HapaBHO C dolo3enaxa, KoMrpecop BbB pro3enaxa,
KOWTO BKapBa Bb3gyx OTrope, M [Al3a noa drosenaxa 3a
n3TnackeBaHe Ha Bb3gyxa OT Komnpecopa B cTpys. [io3unte morat
Aa ce BbPTAT BbB BCSKa Nocoka. Taka, cnoped HacTpomKMTe Ha
Al3unTe, caMoneTbT MOXe Aa Cce U3ura unu crycka BepTUKarHo
W a ce ABWXW BbB BCSIKA XOPU3OHTarHa nocoka.

B nateHTeH pokymeHT o1 CALL US10960978 (B2),
nyonukysaH Ha 30.03.2021 r., ce npeactaBd WMHOBATUBEH
camorneT, cnocobeH Ha BepTuMKanHO W3NWTaHe U KauaHe,
3aBMCBaHe W noneTt Hanped. ToW BKMOYBA 3aTBOPEHO KpWIo,
KOETO  ocurypsiBa  aepoavHamMu4HO  MOBAWraHe,  Korato
Bb34yxOnnaBaTenHoToO CPeacTBO € B MoneT Hanped, dro3enax,
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MOHE YacTUYHO Pa3MoSIOKEH B MNEpPMMETbpa Ha 3aTBOPEHOTO
KpWIo, U eHa Wnu noBeYve Cnuum, CBbp3BallM 3aTBOPEHO KPUITO
KbM cprosenaxa. EguH unu nosede ggurateny unm MoTopu ca
pasnosioXeHn B WAM MNPUKPENEHN KbM 3aTBOPEHOTO KpWIo,
drozenaxa mnm cnuuute. Tpu unyM noesede BMTNa ca ©nmM30 0o
Bodewmss pbb Ha 3aTBOPEHOTO KPWUMO UNW edHaTa unu noseve
cnuum, pasnpeaeneHn no AbMmknuHaTa Ha 3aTBOPEHOTO KPUO WK
Ha egHaTa WM noBeye CnuuM M PYHKUMOHANHO CBbP3aHU KbM
eouH nnu noeeve aguratenu. Butnata ocurypsiBaT nosgurade,
Korato camoneTbT € BbB BEpTMKanHO M3nuMTaHe W KauaHe u
HenoaBWXeH MoneT,n ocurypsiBaT TdAra, KoraTo CamMoNeTbT € B
noneT Hanpeg.

B nateHTeH pokymeHT Ha AnoHua JP2014240242 (A),
nybnukyeaH Ha 25.12.2014 r., ce npegnara netaTenHo NpPeBO3HO
CpefcTBO C BEpPTUKAaNHO WM3NMTaHe U KauaHe, CbCTOSLWO ce oT
MHOXECTBO BbTPELUHM POTOPHU €OUHWLM, Pa3foSyIoKEH BbPXY
MbpBY NEPUMETBP, OTAENEH OT LIeHTbpa Ha Kopryca Ha camoreTa
Ha nMpegBapuTenHoO oOnpedeneHo  pasCTosHWE;  MHOXECTBO
BBHLUHWM POTOPHU €AMHWLM, NoApeaeHN BbpPXy BTOPU NepUMeTbp
W cpeacTsa 3a ynpaBneHWe 3a 3aABWXKBALLO YMpaBlieHue Ha
BbTPELUHUTE POTOPHU €OUHULUM U BbHLUHUTE POTOPHU E€AMHULIM.
JleTeHeTo Ha kopnyca Ha camorneTa ce U3BbpLLUBA, Ype3 paboTaTa
rMaBHO Ha BBbTPELUHWUTE POTOPHM OrokoBe, a ynpaBreHVWeTo Ha
MOMIOXXEHNMETO Ha Koprnyca Ha camoneTa Ce M3BbplUBa 4Ypes3
paboTa rmaBHO Ha BLHLUHUTE POTOPHU BriokoBe.

MaTeHTeH pokymeHT Ha Pycua RU2515823 (C1),
nyonmkyBaH Ha 20.05.2014 r., pa3kpvMBa CcaMOMeT, BKIOYBaLL
pama, cBbp3aHa ©0e3 TpaHCMuUCKMS C Hocew, TbHbK [AWUCK,
obopyaBaH CbC CrbBaeMu paguarnHyi nonatv Ha LeHTpoGexeH
pOTOp, LAPHUPHO CBBbP3aH C ropHata MOBBPXHOCT Ha AuckKa.
Perynupyemute nonatu Ha HagnbXeH pPOTOpP cCa PasnoroXeHwu,
kaTo pbboBeTe Ha AMCKa ce NpeBpbLLAT B POTOP BbB BEPTUKANEH
nomneT 1 B KPBIMO KPUIO NpU XOpu3oHTarneH nonet. JlonatuTte Ha
AMCKOBOTO 3ajBWXBaHe ca CrbBaemMu. [UCKbT ce BbPTM OT
peakTUBHUS ra3oTypOuHeH gsuraTen.

MaTeHTeH pokymeHT Ha Kutam CN106741910 (A),
nybnukysaH Ha 31.05.2017 r., paskpuBa OnogoobpaseH
6e3nunoTeH neTaTteneH anapaTt ¢ hopMaTta Ha YMHNS CbCTOSL, ce
OoT obBMBKa C ¢hopma Ha umHKs, GaTepus, BUTNO M OnNok 3a
yrpaBfeHne Ha rpaBUMTALMOHHUS LUEHTbp, MNPU KOETO TrOpeH
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KOHTENHep e CBbp3aH KbM ropHaTa 4YacT B o6BMBKaTa ¢ hopma Ha
YMHUSA, rOpeH aBuraTen e MKepaH KbM JONHAaTa YacT Ha ropHus
KOHTENHep W JorHaTta 4YacT Ha ropHWs gBuraten e cBbp3aHa C
FOPHO KPWIO; 1 AONEH KOHTENHep e CBbp3aH KbM AofiHaTa cTpaHa
B Kopryca ¢ dopma Ha YMHWSA, OOMNEeH ABWraTen € CBbp3aH KbM
ropHata 4acT Ha [OOMHUS KOHTEeWHep, ropHata 4YacT Ha AO0NHWSA
ABuraten e cBbp3aH C AOMHO KPUMNO M OOMNHUAT 4YacT OT AOMHUSA
KOHTENHEP e CBbp3aH ¢ nanyba.

B nateHteH pokymeHT ot CALWL US10814974 (B2)
ny6nukysaH Ha 27.10.2020 r., ce pa3kpuBa camoneT, CrnocobeH Ha
BepTUKanHo nsnutaHe un kauaHe (VTOL) n xopusoHTaneH noner.
Bb3gyxonnaBaTtenHoTo cpeacTBO BKOYBA (PUKCMpaHa BBHLUHA
KOHCTPYKUWMS, BKIIOYBALLA HaW-Marnko obLo UUAMHOPUYHO KPWIO,
MMaWo BbTPELWHO TAMNO, pPasnofioKeHO B paMKuTe Ha
dmKcnpaHaTa BbHLUHA KOHCTPYKUWS. OnpegeneHo e
NPOCTPaHCTBO MeXay BbTPELUHOTO TAMO U hmkcMpaHaTa BbHLIHA
CTPyKTypa. B ToBa NpOCTpaHCTBO MMa e4HO N NOBEYe BbPTALLM
ce NpbCTEHOBMAHM POTOPA, KOUTO Cb3AaBar Tdara, AoCTaTbyHa 3a
nosguraHe Ha camornerTa.

B nateHTeH pokymeHT WO2017081668 (A1) e paskput
netaTeneH anapart, KOWTO BKMYBa MOAYNHO BOAOYCTOMYMBO
TANO, Wacu, Moayn 3a rnobanHa cuctema 3a no3nuMoHMpaHe.

B nocnegHata 1 B HUTO egHa OT pasrnegaHute
nybnmkauum, Kakto 1 B Apyrn nogobHN TEXHWYECKN MHOBaLWK, He
ca npegBMOEeHU OBafHW BepTUKamnHW Kpuna 3a yBenuyaBaHe Ha
nogemMHaTa cuna C Kpuna C HyneBo nepudpepHo BB3AYLLUHO
CbMNpOoTMBMEHNEe N NnogobpeHa KOHCTPYKTUBHA CTabMIHOCT.

5.2.TEXHUYECKA CbLUHOCT HA UBOBPETEHUETO

3agava Ha HacToswoTo ulobpeteHre e aa ce obesneun
BepPTUKaANHO U3nuTtalwl n Kauall netarteneH anapart ¢ BepTukarnHo
OBaliHO Kpuro n asuratenn ¢ npoMeHsIMBa BEKTOpHa T4dra, 3a Aa
ce npenoTepaTu nepundepHoTO KpWIHO Bb3OYyLUHO
CbNPOTUBIIEHNE U [a Ce YBENUYM TOBApPOHOCUMMOCTTa My K Aa ce
nogobpu sikocTHaTa My KOHCTPYKLIMSI.

3apgayaTa e pelleHa, Ype3 BepTMKanHo M3nuTall 1 Kaually
netaTeneH anapaT C BepTMKariHO OBariHO KpWNo v gsuraTenu ¢
NPOMEHNNBA BEKTOPHA Tsra, BKNoYBAaLl: MOAYTHO BOAOYCTOMYMBO
TANo, wacu, moayn 3a rnobanHa cuctema 3a No3ULMOHUPaHe,
XapakTepusupall, ce C ToBa, Ye LWacuTo e KpbCcToobpasHo,
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CbCTOSALO Ce OT ABe Mpecuyally ce onopwu, B YmuTo nepudepum
ca (bMKcUpaHu BbTPELLUHNTE MOBBLPXHOCTM Ha BEPTMKANIHO OBasHO
KpWIo, KaTo Ha XOpM3OHTanHaTa onopa ca MOHTUPaHW ABUratenu
C NPOMEHMMBA BEKTOPHA Tsra.

B egHo npegnountaHo WU3MbIHEHWE Ha BepTUKAIHO
n3NuTallmMs M Kaual netateneH anapaTt C BepTUKanHO OBarHo
KPUNoO M ABUratenu C NpOMEHNMBa BEKTOpHa TAra KbM BCEKM
ABUraten c NPoOMEHSMBa BEKTOpPHA TAra MOXe fa ca KyniupaHu
ABe CbOCHM BUTNA.

B AQpyro npegnouyMtaHo M3MNbIIHEHWE Ha BepTUKanHO
M3NUTalLMS M Kaualy netaTenieH anapaTt C BEpPTMKanHO OBarlHO
KpWIo 1 OBUraTenu ¢ NpPOMEHNMBa BEKTOPHA TAra BEPTUKANIHOTO
0BarlHO KpUIio MOXe [a € eNuncoBUAEH NPbCTEH.

B Opyro npegnouyntaHo M3NbIIHEHWE Ha BepTUKAIHO
n3NuUTallMs M Kaualy netaTteneH anapaTt C BepTUKanHO OBarlHoO
KpWIo 1 OBUraTenu ¢ NPOMEHNMBA BEKTOPHA TAra BEPTUKANIHOTO
OBarHO KpWio MOXe Ada € C HEeCMMETPWYeH aepoguHamuyeH
npodmn

[naBHUTe npeAuMCTBA Ha BepTMKaNHO WU3NUTaLMA U
Kauall, neTtaTeneH anapaT C BepTUKaNHO OBanHO KpWUio MU
OBUraTtenu ¢ NpOMEHNUBa BEKTOpPHa Tsra ca, 4Ye e ¢ no-ronsima
TOBApPOHOCMMOCT W  MNPOMEHNMBATa BEKTOpPHa Tsra Ha
ABUraTtenuTe no3BosisiBa Te [a Ce M3MNOoN3BaT MbIIHOLEHHO BbB
BCUYKM MOSNETHU PEXMMMU.

CobluecTBeHO aepoavHaMn4YHO NpeaMMCTBO Ha
BEPTUKAITHO U3NMTaLLMA 1 Kaualms netaTeneH anapaTt, CbrnacHo
n3obpeTeHneTo, € 4Ye Npu MU3nuTaHe KpuroTo My e obbpHaTto C
OBafHMsA OTBOP Harope, 3a da Cb3gaBa MVHUMAINHO YerHo
CbNpPOTUBMEHNE, @ NPN MPEMUHABAHETO KbM XOpPU3OHTarneH nonet
aepoaMHaMuMyHM Kopmuna ro 3asbpTaT Ha 90 brnosu rpagyca, 3a
4a MMHUMU3MPA YeSNTHOTO CLIPOTUBEHNE NPU KPENCEPCKU NoneT.

MpeoumMcTBOTO Ha OBaNHOTO KPUITO B NOSET €, Ye LenuaT
anapat e no-ctabuneH, ocobeHO npu CTpaHWYeH W MOPUBUCT
BSTHP.

BaHM MKOHOMMYECKO W nNasapHO MpeguMMmcTBa  Ha
n3obpeTeHns neTaTeneH anapart ca, Y€ € HECKbNO TEXHUYECKO
peLleHne, Han-mMarnko rno 2 NPUYNHMK:

[MbpBaTa npuuvMHa e, 4Ye nNpu BepTMKanHO fneTeHe
BEPTUKAITHOTO OBariHO KpPWUIoO Ce Mo3vuuoHMpa, 3a ca Cb3faBa
MWHVMarHO YEJTHO Bb3AYLUHO CbNPOTUBEHME.
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BtopaTta npuuvMHa €, 4Ye OKOMO MOAYMHOTO TANO ce
dopMMpa  KOHCTPYKTUBHO  CTabunHa KpbcToobOpasHa
MPOCTPAHCTBEHA AKOCTHA  KOHCTPYKUMSl, KOATO  rogdbpxa
BEPTUKASTHOTO OBAJHO KPWIIO.

MapKeT1HIoBO NpeavMCTBO Ha BEPTUKANHO U3NUTALLMS U
Kaual, neTtaterieH anapat €, 4Ye MOXe [fda ce MosfisBa 3a
aepoTaKcu, KakTo 1 6e3nnnoTHO 3a NPEBO3 Ha ToBapW.

EkcnnoartaunoHHOTO My MpeauMMcTBO e, Yye ce crrnobsea
OT HECKbMW W HanWyHW Ha Nasapa KOMMOHEeHTW. 3aToBa He e
HY)XHa CKIaJoBa Hanmu4yHOCT OT TSX.

5.3. NIPUMEP 3A U3NBJIHEHUE

OcHoBHaTa durypa npeactaBa CcxeMaTU4HW norneam
oTnpen Ha neTtaTenHata cuctema C nepudepHo CBbp3aHu
KackagHW CbOCHW BWTMa@ OKONO POTOPHM BaroBe, CbINacHO
n3obpeteHneto. [JonHaTta 4yacT Ha cwurypata nokasea cxema C
NPbCTEHOBMAHO Kpwuro B nornen otrope. [HdonbnHuTenHara
durypa nokasea fnerarternieH anapaT ¢ ABE OBasiHW Kpuna, BCAKO C
no efuH MogeMeH poTOp W eOuH NpefeH Ternew, poTop 3a
XOPU3OHTASHO NeTeHe N MaHeBpUpPaHe.

MpuMepbT LWe uncTpypame € nokasaHata cxema Ha
OCHOBHaTa curypa.

C npegcrtaBeHus npumep Ha dwmrypata paned He ce
n3yepneaTt KOHUrypaLuMoHHMTE KomOMHauum 3a peanusaums
n3obpeTeHneTo.

BepTukanHo manuTawmsa 1 kauaiy netateneH anapaT C
BEPTUKAITHO OBarfiHO KpUSo 1 ABMraTtenu ¢ NpoOMeEHMBa BEKTOpPHA
T4ra, BKMAOYBa: MOAYMHO BOAOYCTONYMBO TSno 1, wacu 2, moayn
3a rmobanHa cuctema 3a no3uumoHupaHe 3. Xapakrepuanpa ce ¢
TOBa, Ye Wacuto 2 e KpbCToobpasHO, CbCTOALWO Ce OT ABe
npecuvyawm ce onopu, B 4unto nepudepum ca pukcupaHu
BbTPELUHNTE NOBBLPXHOCTM HA BEPTMKANIHO OBAarnHO Kpuno 4, kaTo
Ha XOpu3oHTanHata onopa ca MOHTUpaHW ABuratenu c
NpPoOMeHNNBa BEKTOpHa Tdra 5.

e KbMm BCeku ABuraten C MPOMEHNMBA BEKTOPHA
TAra 5 ca KynnvMpaHu ABe CbOCHU BMTNa 6.

e BepTukanHoToO OBafHO KpWro 4 e enuncoBuaeH
NPBbCTEH,

e BepTMkanHOTO oOBafnHO kpuro 4 e C
HEeCUMETPUYEH aepoguHaMmnyeH npodun.
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5.4. U3NON3BAHE HA N3OBEPETEHUETO

MpuHUMNBT Ha edekTnBHa paboTa Ha BepTUKaIHO
M3NUTallMs M Kaualy netaTtefnieH anapaTt C BepTUKarHO OBarlHO
KpWIo 1 gsuratenu ¢ NpoOMEHNMBA BEKTOpHa Tdra, npoustuya ot
Bb3MOXHOCTTa TOM MOXEe [a NeTu BUHarm ¢ MUHUMAarnHO 4YerHo
Bb3AYLIHO CbMPOTUBMEHNE, HE3AaBUCMMO OT TOBa Aanu NoneTsT €
XOPU3OHTANEH UNu BEpTUKANEH.

MpuHUMNBT Ha OencTBME Ha BEPTUKANHO M3nuTalms u
Kaluall netateneH anapaTt C BepTUKanHO OBasiHO KpWro, CbrnacHo
n3obpeteHneto, ce onpegend oOT [ABeTe My OCHOBHU
NPOCTPAHCTBEHN MOJSOXKEHMS B NOMET:

1. Mpun n3nutTaHe oBanHoOTO My Kpuno 4 e o6bpHATO C
OBafHMA OTBOP Harope, 3a Aa Cb3gaBa MWHUMAINHO YesrHo
CbNPOTUBMEHUE.

2. [lpy npemMuHaBaHETO KbM XOpPWU3OHTaNeH nonet
aepoavHamMu4Hu kopmuna ro 3asbpTtaT Ha 90 brnosm rpagyca, 3a
A3 MUHUMU3UPA YESTHOTO CHMNPOTMBIIEHNE NPU KPENCEPCKN NOSIET.

[opHMTE [Be neTaTenHyn No3vuMM ca KpanHW BapuaHTu.
DdakTU4eckn BepTMKaNHO U3NMTalusa 1 Kaualy netateneH anapat
C BepTMKaNHO OBariHO KpWIo, CbrnacHo usobpeTeHueTo, npu
neTeHe U U MaHeBpupaHe ce ynpaensiBa U B HeonucaHuTe rope
KparHu no3uumn. 3a o6reKkyeHne n onpocTEHO yNpaBreHne, BbB
BCUYKM MO3NLMMK, Ca MpeaBUAEHN 3a W3MNON3BaHe eneKTpuYecKku
ABUratenu, Kouto ca no-ygobHu 3a npeums3Ho ynpaeneHve. Ho
MOXe [a NeT C FOPUBHU ABUraTenu, Kakto 1 xubpuaHu Takmea.

lMpumepHO Oa neTn camo CbC CTyAeHW engeuratenu, 3a
4a He CMyLlaBa TOMMMHHO YYBCTBUTENHUN CbOPBXEHWS, ako NeTu
C peakTMBHM WNM ApYyrn ropvMBHW ABuratenu. Te morat ga ce
nonseBat 3a BUCOKO CKOPOCTHO  MNpuABMXBaHE,  KOrato
nponenepuTe ce CroBaTt, UMK Ce MO3MUMOHMPAT 3a MWHMMAIHO
YenHo Bb3QYLIHO CbAPOTMBEHNE — AObAMMAT pasmep Ha
OBYBUTNOB nporenep ce OpueHTupa Mo AbMKMHata Ha
TpaekTopusTa.

JdonbnHuTenHa noegurawla aepogvMHaMMyHa cuna ce
noriyyaBa nMpW XOPWU3OHTanNHO JfeTeHe, OnarogapeHne Ha
pasnosioXXeHMeTo Ha nponenepuTe HEMOCPEACTBEHO HaA kpunata
4. Taka, Te NpuM BBPTEHETO CU YCKOPSABaT Bb3AYLUHWUS MOTOK
HadoMny M Ce CHWKaBa HansraHeTo Ha Bb3gyxa Haj ropHata
MOBBPXHOCT Ha KPUNOTO, MoOpagM KOeTo Ce reHepupa

82



OOMbMHUTENHA NoBAUralla aepoaMHamuyHa cuna. Tasm nogemHa
cvna ce nornyyaBa, HE3aBUCUMO Janu nponenepute ce BbpTAT
NPVHYOUTENHO C MOTOPUTE CU, UMM Ce BbPTSAT aBTOPOTALMOHHO,
GrarogapeHne Ha HacTbMNBALLMSA XOPM3OHTAlEH Bb3AyLLUEH MOTOK.

BepTukanHo manuTawmsa 1 kauaw, netateneH anapaTt C
BEpPTUKaITHO OBarfiHO KpUMo 1 ABMraTtenu ¢ NpoMeHMBa BEKTOpPHA
TAra, CbrnacHo M300peTeHneTo, MOXe ga neTu C Asuratenn ¢
NPOMEHNINBA MO NOCOKa TAra, KakTo 1 ¢ oMKCMpaHa no nocka Tara,
CApPAMO LIAcuTo 2 1 KpUIoTo 4.

2

lMpn BTOPUS BapuaHT ABuratenuTe ca C UKCMpaHa
BEKTOPHA, HO NPOMEHNMBA MO cuna, Tara n NPeno3vLMoHNPaHETO
Ha neTaTenHusa anapaTt BbB Bb3yXa CTaBa, Ype3 aepoanHaMnU4HK
Kopmuna.

BepTukanHo usnuTtawms 1 Kauaw, netaTterieH anapat c
BEPTMKAMHO OBANHO KPWUMO U ABUraTeny ¢ NPOMEHMBa BEKTOPHA
TAra, CbrnacHo N30bpeTeHNeTo, MOXe Aa Cce Nosn3Ba 1 3a No-neku
OT Bb3dyXxa Bb3OyWHW NPeBO3HM cpeacTBa (aupwkabnu,
6anoHu..)

He e 3aTpygHeHO WHOYCTPUANHOTO NPWUMOXEHUE Ha
netaTenHaTta cuctema ¢ nepudepHo CBbp3aHM KackagHW CbOCHMU
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BUTJ1a OKOJ10 POTOpPHWU BarioBe, 3aLl0TO ce crnobsiea OoT HECKBMU U
Halnn4HM na3apHM KOMMOHEHTW.

brogxeTHN BapunaHTh Ha BEPTUKaITHO n3nmtalma n Kauatly
netarteneH anapat C BepTuKasniHO OBaJiHO KpwuJiio n asuratesnnm C
NPOMEeHIInBa BEKTOpHa TAra, CbriacHo M306peTeHMeTO, MoraTt Aa
ce peann3npart 1 C 4acT OT BKITIOYEHUTE B HEITO0 KOMIMOHEHTMW.

5.7. OCHOBHM rpacu4HN CpaBHEHUs Ha OMHAMUYHUTE
napameTniu Ha NPbLCTEHOBUAHMW OBasNiHA U KOHBEHLMOHAIHU
Kpuna:
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Lift force comparison in depend on qruising speed
REGULAR V.S. OVAL WING
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Netto payload comparison in depend on the wing area
REGULAR V.S. OVAL WING (with same aspect ratio)
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6. dPortoBonTamyeH camonetr ¢ Tpu UKCUpaHU
OBaJiHM Kpuna ¢ egHU 1 cblmn hbukcupaHm enekKTPoMOTOPHMU
BMTNa 3a BepTUKANIHO U3MWTaHe, KauaHe U XOPU3OHTaneH
nonet
Solar photovoltaic aircraft with three fixed oval wings with the
same fixed electromotor propellers for vertical take-off,
landing and horizontal flight from commercially available
components.

6.1. NIPEOQLWIECTBALLO CbCTOAHMUE HA TEXHUKATA

HacTtosAwoTo n3obpeteHune ce oTHacs 4o poToBoNTanyeH
camomneT C Tpu (UKCMpaHW OBarHW Kpuna C €dHM WU Cbluu
UKCMpaHN eNneKkTPOMOTOPHM BUTA 3a BEepTMKanHO W3nuTaHe,
KaLaHe 1 XOpM3oHTarneH noner.

MHoBaTMBHO pelweHne Ha bowuHr, npepctaBeHo B
nateHTHa nybnukauma Ha EP3524520(A1), paskpuBa camoner,
3axpaHBaH CbC CMbHYEBA €Heprusi, BKMOYBALL, MOLYNHO OCHOBHO
KpUNo 1 4ndT OTHOCUTENHO rofieMu MOAYMHW Kpuna, NpukpeneHn
KbM HamnpeyHUTe KpalHM YacTu Ha OCHOBHOTO kpuno. 3a
cbbupaHe Ha cnbHYeBa paguauusl, CIbHYEBMTE MNaHenu ca
MOHTMPaAHW, KakTO KbM OCHOBHOTO KpWIIO, Taka W KbM
OOMbIHUTENHN TaknBa. B HAKOW M3MbIIHEHMS!, CbOTHOLLEHNETO Ha
pasmaxa Ha rMaBHOTO KPWUIO KbM LUMpMHATa My € OTHOCUTESHO
HUCKO, Harnpumep Mexagy 9 u 15. T.e. OCHOBHOTO Kpuno e
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OTHOCUTEITHO LUMPOKO, B CpaBHEHWE C HeroBusi pasmax. B gpyru
U3MbJIHEHMSA LOMbBIIHUTENHUTE KpuUna ca OTHOCUTENHO ObIrw,
KaTo Hanpumep B gnanasoHa ot 0,2 go 0,7 nbTM gbMmKnHaTa Ha
nofnypasMaxa Ha OCHOBHOTO Kpuno. LUupokute OCHOBHM Kpurna
npegoctaBaT  ronsmMa  nnow, 3a  OTOBOMATaUUM,  HO
aepoavHaMUYHOTO KavyeCTBO Ha LLUMPOKUTE Kpuna € HUCKO. 3aToBa
€ M3rogHo fa vMMa no TeCHW, HO Mo-AbnrnM kpuna. Tosa e no-
GrnaronpuaTtHO OT aepoAvMHaMMyHa rnedHa TOYKa, HO  HOCU
KOHCTPYKTUBHU npobnemu, nopoaeHu oT ronemuTe
3HAKONMPOMEHNMBM OrbBallM MOMEHTM, KOWTO Ce MoslydaBaT B
OCHOBWTE Ha KOH30JTHO MOHTUPaHWTE Kpuna.

B nateHTHa nybnukauus Ha CALL WO2022198225(A1) e
paskputa cucTemMa Ha MHOIOPOTOPEH CaMofeT, KOWTO ce
Bb3Mon3Ba OT MpegumcTeata Ha dukcMpaHo  Kpuno/a,
KOMOVHUPAHO C BbPTALLM CE CTPYKTYPU Ha KpunoTto. Pukcmupannte
€reMEHTM Ha KpuIioTo MOMOrHaT 3a reHepupaHe Ha nogemHa
cuna, crieq kaTo caMoneTbT € B Xopu3doHTaneH nonet. W taka ce
HamansiBa Hy>xgaTa OT NMo-MOLLHM MOBAWralLy poTopu, CbOTBETHO
C MNo-ronsiM pasxod Ha eHeprus. KpunoTto e ¢ HAKOMKo poTopa, 3a
Aa ce nogaobpxa edeKkTMBHOCTTa Ha noneta, KOSATO e CneacTeue
OT KOMOMHMpaAHETO Ha HEMOOBWMXHU N BbLPTALWLM CE ENEMEHTW.
CamuTe poTopu Ca MOHTMPAHM Ha OTAENHW 3aABUXBaLLW BaroBse,
a nonatute MM ca C OTBOpeHW mnepudepun, KoeTo cb3fasa
HEeXenaHoTO MHAYKTMBHO BUXPOBO Bb3AYLUHO CbNPOTUBIIEHME.

B apyra naTeHTHa nyonukauuns Ha CALl
WO02009036465(A1) e npeactaBeH caMomneT C  MOAYIHM
CbCTaBHU (POTOBOMTAUYHU MaHenu Ha kpwunata. Bceku kpuneH
naHen BKMOYBa MOHE €OWH LapHUPEH WHTepdenc, KOWTO €
KOHUrypmpaH ga B3anmoAencTBa pPOTaUMOHHO C AOMbIIHUTENEH
LIapHUPeH MHTepdeic Ha apyr KpuneH naHen. Korato nbpBuAT u
BTOPMAT NaHen Ha Kpunarta ca CBbp3aHu 3aeHO Ype3 BbpTsLLmMS
ce uHTepdenc, Te moraT ga ce BbPTAT e4uH CnpsMo Apyr B
pamKuTe Ha NpeaBapuUTENHO ONpeaerneH brioB AManasoH.

CamonetsT ocBeH ToBa paboTm CbC cucTemMa 3a
yrnpaBreHue, KOATO nonydaBa MHopmauus 3a pabotata My u
WHopmaumst 3a aTmocdepata U M U3non3ea 3a NPoMsiHa Ha
brbfa Mexagy naHenute Ha KpunaTta, AOPU ako MMa MHOXECTBO
naHenu Ha kpunara.

EovH wnu noBeye OT KpwiHWTE nNaHenu BKIHOYBAT
CMbHYEBM TOMMWHHU KMNEeTKM 3a npeobpasyBaHe Ha CrbHYeBa
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TOMMMHHA eHeprusl B eNEKTPUYECTBO, KOETO MOXeE a ce U3nos3ea
3a 3axpaHBaHe Ha enekTpuyecku ABuratenn. ToBa TEXHUYECKO
peLleHne e C MHOFO MOABMXKHM YacTW, KOUTO o MPaBAT HWUCKO
HafeXaHOo U CKbMo 3a NPOM3BOACTBO M B eKcrnoaTaums.

B naTteHTHa nybnukauma ot Kutam CN114715379(A1)
doToBONTAMdEH camorneT C Tpu (OUKCMPaHU OBanHWU Kpwuna c
€[HWN 1 CbLUN PUKCUPaHN eNEKTPOMOTOPHN BUTNA 3a BEPTUKANHO
M3nuTaHe, KauaHe M XOPW3OHTarleH MoneT, BKMYBaLL kpuna c
MOHTMpPaHM (OTOBOMTAMYHM MNaAHENU BbPXY T[OPHUTE UM
NMOBBbPXHOCTU, aepOANHAMMUYHM KOpMUIa U doro3enax.

B nocnegHata M B HUTO egHa OT pasrnegaHute
nybnukauum, kakto u B Apyrm nogobHu, He ca npeaBuaeHu
oBanHM TpWU Kpuna, WHTErpMpaHM B curioBata pamka Ha
neTatenHWTe anapatuM 3a yBenuMdaBaHe Ha poToBONTaMyHaTa
nrow, 3a MorfibliaHe Ha crbHYeBaTa paguauusi 3a nornyyaBaHe
Ha noeeye (HOTOBONTaUYHA EHEPTUSI.

6.2. TEXHUWYECKA CbLWHOCT HA UBOBPETEHUETO

3agava Ha HacToswoTo u3obpeteHre e aa ce obesneun
doToBONTaM4eH camorneT C Tpu (PUKCMpaHW OBarnHW Kpuna ¢
e0HV 1 CbLM hMKCUpaHM eneKkTPOMOTOPHM BUTMA 3a BEPTUKAINHO
usnuTaHe, KauaHe N XOpPU3oHTarneH NosneT ¢ HUCKa cebecTonmHOCT,
CbC 3HauuTEenHO YyBenuueHa doToBOMTaMyHaTa nnow, 3a
NnoBuLUEHA enekTporeHepLumns, a My OCUrypu No-NpoabIikMTenHa
pabota Ha enekTpudeckute My Butrna 6e3  HasemHo
enekTposapexgaHe, a Kpunata ga dopmupaTt NpocTpPaHCTBEHO
3aTBOPEHM KOHTYpW, 3a Aa HynupaT uHayumpaHute nepudepHm
KPUINHW BUXPU.

3apavarta e pelleHa, ypes poToBONTaMdEH caMoneT C
TPU UKCUpPaHM OBanHU Kpuna C €4HUM U Cbly UKCUpaHu
€NeKTPOMOTOPHM BUTMA 3a BEpPTUKANHO W3NUTaHe, KauaHe U
XOpU3OHTaneH MnoneT, BKMA4YBALW, Kpura C  MOHTUpPaHU
(hbOTOBONTAUYHN MAHENU BbPXY T[OPHUTE MM MOBBPXHOCTH,
aepoavHamMu4HM KopMuna 1 dro3enax, xapakrepuaupall ¢ ToBa,
Ye aepogMHaMWYHWTE KOpMUIIa Ca BepTUKarHO MOHTMpPaHM,
nepneHanKynapHO AOMHUTE Kpuna, (3enaxsbT € MOHTMpaH noj
rOPHOTO KpWUIo, a camuTe Kpuna ca OBasnHW M NPbCTEHOBUAHM,
ycrnopeaHu Momexay cu u ca duKcupaHu KbM BbpxoBeTe Ha
TPUBIBAHW PaMKu, NpUM KOETO MOHe Ha efHo OT Kpunata ca
MOHTVMpPaHN OCHOBWTE Ha NoHe YeTupu M-obpasHn KOH30MW, KaTo B
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nepudepumte Ha BCAKA OT TAX Ca MOHTMpPaAHM NO eauH
€reKTpoMOTOp, YMUTO paboTeH Ban e KynnaupaH KbM BXOAsLL, Bar
Ha BapvaTopHa CKOPOCTHA KyTUS, @ KbM HEWH W3XOAsl) Ban
MEeXaHW4HO € CBbp3aH pabOTHUAT Bar Ha BUTIIO.

CmaBHUTe npeaMMcTBa Ha (POTOBOMITAUYEH CaMOSET C
Tp UKCUpaHM OBanHM Kpura C egHUn U Cbly  hrKcMpaHu
€MNeKTPOMOTOPHM BUTMA 3a BEpPTUKANHO M3NuTaHe, KauaHe Wu
XOpM3OHTaneH nonet ca, Ye e C no-ronsiMa enekTporeHepawms,
ocurypsisallia no-npoagbiknTenHa pabota Ha enekTpu4eckutTe My
BUTNa 6e3 Ha3eMHO enekTpo3apexaaHe.

3HaunTenHn aepoanHaMMUYHO npeaMMmcTBoO Ha
doToBONTAMYHUSA caMoneT C TpU (PUKCUPaHM OBaSiHU Kpura C
€[H1 U CblUM PMKCMpaHU eNeKTPOMOTOPHN BUTNA 3a BEPTUKANHO
M3nuTaHe, KaluaHe W XOpPW3OHTaneH MoreT e, 4Ye e Kpunata my
dopmMuMpaT MNPOCTPAHCTBEHO 3aTBOPEHW KOHTYpU, C KOETo ce
HynMpaT MHAayuMpaHuTe nepndepHn KpUnHU BUXpU

"OpHOTO NPeanMCTBO BOAM A0 EHEPrOMKOHOMMUYEH MOMeET.

EkcnnoatauMoHHOTO NpeaMMCcTBO Ha (POTOBONTaAUYHMUSA
camoneT C Tpu UKCUPaAHM OBanHW Kpura C eOHU U Cblum
UKCUpaHN eNneKTPOMOTOPHM BUTMA 3a BepTUKanHO W3nuTaHe,
KaLaHe 1 XOpU3OoHTaneH nomnet e, 4ye ce crnobsia OT HECKbMU U
HanM4HM Ha nasapa KOMMOHEHTN.

3aToBa He e HyXHa CKnagoBa Hanu4yHOCT OT
Tax.llocnegHOTO NpeguMCTBO NpaBu Bb3MOXHO HAN-LUIMPOKOTO My
nasapHO pas3npocTpaHeHue.

6.3. MPUMEP 3A U3NBJIIHEHUE

durypata npencraBs CTpaHUYEH nornea npy BepTUKarHo
neteHe (ropHata cxema) W norneq oTnpea Mnpyv XOPU3OHTAITHO
neteHe (gonHata cxema) Ha poToBONTAMYEH CaMOMET C Tpu
dUKCMpaHN OBanHW Kpuna C edHM U CbliM  UKCUMPaHU
€NeKTPOMOTOPHM BUTMA 3a BEpPTUKaNHO W3NUTaHe, KauaHe |
XOpWU30HTareH noner.

MpumepbT LWe wunocTpupame C Moka3aHaTta CxeMa Ha
doToBONTaM4YEH camMoneT C TpU (PUKCMpPaHW OBasrHW Kpuna C
€[HUN 1 CbLN PUKCUPAHN ENEKTPOMOTOPHN BUTMA 3@ BEPTUKAIHO
M3nuTaHe, KauaHe W XOpPWU3OHTareH noneT, CbrnacHo
n3obpeTeHneTo.
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C npencrtaBeHuss npumep Ha dwurypata ganed He ce
n3yepneart KOHMUrypaLuMoHHMTE KomOuMHauum 3a peanusauums
n3obpeTeHneTO.

doTOBONTANYHUAT CaMOSET C TPU (PUKCMPAHW OBasHU
Kpura € egHn M CbluM OUKCMpaHW ereKTPOMOTOPHM BUTNa 3a
BEpPTUKaIHO U3nnTaHe, KauaHe 1 XOpU3OHTareH nomfeT, BKYBa
Kpuna 1 ¢ MOHTMpaHW (POTOBONTANYHU NaHENV BbPXY FOPHUTE UM
NMOBBLPXHOCTU 2, aepoanHaMU4HN kopmuna 3 n grosenax 4.

Xapaktepusupa ¢ ToBa, Ye aepoaMHaMUYHNTE kKopmuna 3
ca BepTUKanHO MOHTMPaHWU, NeprneHauKynsapHoO AonHUTe kpuna 1,
dro3enaxsT 4 € MOHTUPaH nof ropHoTo Kpuno 1, a camute Kkpuna
1 ca oBanHM M MPbCTEHOBMAHW, YCMOPEOHW NMomMexay cu K ca
PUKCMPaHN KbM BbPXOBETE Ha TPUBIbITHU pamku 5.

lMpu ToBa, MOHE Ha egHO OT KpuraTa 3 ca MOHTMpaHu
OCHOBWUTE Ha nMoHe 4eTupu [-0bpa3Hn koH3onMM 6, KaTo B
nepucdepmunute Ha BCAKa OT TAX Ca MOHTMpPaHM MO eauvH
erneKkTpomMoTop 7, 4MmTo paboTeH Ban e KynnupaH KbM BXOASLL
Ban Ha BapvMaToOpHa CKOPOCTHa KyTus 8, a KbM HEWH U3XOASLL Ban
MeXaHWYHO e CBbp3aH paboTHUAT Ban Ha BMTNO 9.

e [Jlonatute Ha BCsikO BUTIO 9 ca C paguanHo
yCyKaH aepoanHaMunyeH npodun.

e OsanHute kpuna 1 ca enuMncoBMaHN NPbLCTEHMU.

e Bcsako BUTno 9 e c yeteH 6povi egHakBK fnonaTu.

e Bcako BuTnoO 9 e C HeuyeTeH Opol eaHaksu

nonatw.

e TpubrbnHUTE paMkn 5 ca egHakBuM U C paBHU
CTpaHw.

e PameHeTe Ha TpPUBLIBAHUTE paMkn 5 wmat
CUMETPUYHHU aepoavHaMU4HO obTekaemu
npodunu.

e OsanHute kpuna 1 ca ¢ HeCUMETPUYHU NpodUnn
Ha CamMOmneTHO KpPUIo.

e OsanHute kpuna 1 ca NOKPUTU C OrbHaTH
doToBONTAMYHM NaHenn, NNbTHO cneasalum
KPUBMHWTE Ha oBanHuTe Kpuna 1.

e [loHe gBe oT oBanHuTe kpuna 1 nexat B edHa
paBHUWHa.

6.4. N3NON3BAHE HA U3OBPETEHUETO
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MpUHUMNBT Ha NpoabimkMTENHa paboTa BLB Bb3dyxa Ha
doTOBONTAMYHMSA CaMOneT C TP (PUKCUPAHW OBANHW Kpura C
€[HU 1 CbLN PUKCUPAHN eNEKTPOMOTOPHM BUTMA 3@ BEPTUKAITHO
u3nuTaHe, KauaHe W XOPW3OHTaneH nonet, MpousTMya OT
Bb3MOXHOCTTA TOW fJa netu C noBede npeobpasyBaHa B
€neKTpu4ecTBO CrbHYEeBa eHeprusd, OnarogapeHue Ha mo-
ronsamMaTta nnow, Ha TpuTe cu Kpuna 1, KOMTO ca MNOKPUTM C
¢doToBonTamum.  doToBONTANYHUSA camoneT, CbrnacHo
n3obpeTeHneTo,

DOTOBONTANYHUAT  CaMOSeT, CbIMacHO N300peTeHneTo,
netn ¢ Butnata cn 9 M ce ynpaensBa, 4pe3 TAX, KaTo BCEKU
yetnpmeutnos [JPOH. Ho mMoxe pa ce ynpaBngBa u C
aepoavHaMUYHNU BeEPTUKANHM 3 U XOPU3OHTanHU  KopMuna.
Hanpumep:

1.B pexum Ha XOopM3oHTaneH norneT ce ynpasnssa camo C
aepoavHaMU4yHUTE CU KOpMUna.

2. lpun BepTUKaneH noneT ce ynpasnsiBa caMmo C BUTMaTa
9.

lMocoyeHuTe ABa BapuaHTa ca kpalHwu. B peaneH nonet
TOW Ce ynpaensBa 1 rno ABata HaunHa eAHOBPEMEHHO.

Kpunata 1 moraT fa ce nonseaT U 3a KpunHu aupwmxabnu,
6anoHw.
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6.6. KBasunpocdunu Ha oBanHUM U KOHBEHLMOHAITHU

Kpuna
Mpu 3 kpuna cobcTBeHaTa Maca Ha camoneTa HapacTBa
MHOr0 noBeYe OT Tasu Ha egHOKpWUN camoneT. 3aTtoBa, U He camo,
pa3paboTuxXmMe TbHKM U Nekn NpodunmM Ha Kpuna, KoMTo He ca C
TPAgUUMOHHO Mo3HaTa yabimkeHa dopma Ha HecuMeTpuyHa
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Kanka. Te He ca nosHatM OT TeEopuATa W npakTukata Ha
CBETOBHUTE NAaTeEHTHN HOBOCTMU.

HepocTbTbUMTE Ha KOHBEHLMOHANMHUTE KPpWUIHN I'IpOCbVIJ'II/I,
npn HNCKN CKOPOCTW Ha OO03BYKOBUTE cCaMosieTu, ca npegunmMmHo B
OBe HanpasJieHUA:

1.|-|'pr0TO €, Ye KOHBEeHUWMoHalHuTe I'IpO(bI/IJ'IVI ca CcpaBHUTEJTHO
aebenu. ToBa €CTeCTBOHO BOAU no BNCOKO YeJiHO
CbNpoTuUBIiIEHNE, KOEeTOo Mpun Tpun egHakBu Kpuna € Tpu NbTU No-
BUCOKO.

2.BTOpoTO €, Ye Mpu No-rofisiM bIbSl Ha araka KOHBEHUWMHaNHUTe
aebenv npodunmn NpoBoKMpaT No-recHoO OTAENsSAHe Ha obTnyams
M Bb3AYLUEH CINOW No 3agHaTa ropHa NnoBbPXHOCT Ha KPUoTo.

Taka ce HapylwaBa NpeavMHO NaMVHapHUS XapakTep Ha
Bb3QyLUHMS MOTOK, KOETO BOAW OO HexenaHata TypOyneHuwus,
KOSATO PSI3KO yBENUYaBa ChbMNPOTUBIIEHMETO Ha Bb3AYLLIHO TPUEHE
Nno ropHata KpurHa MOBBLPXHOCT. A ToBa W3WCKBa MoO-ronsma
MOLLHOCT Ha ABuratenure, nNpuHyXaaBaku aBUOKOHCTPYKTYpUTE
Ja npoekTupaT creuuanHa W CpaBHUTENHO CKbNa akTuBHa
MexaHu3auus Ha KpunoTo, 3a Ada ce npefoTspaTtsiBa NMbMHOTO
OTKbCBaHE Ha NaMWHaApHWUS Bb3OYLWHUSA MOTOK HenocpeacTeHo
Hag Hero W nocnegsawaTta TypOynusauus. [locodeHoTo e
CbLLIECTBEHO BaXXHO 3a NoAObPXKaHE Ha KpuriHaTa nogemHa cuna.

3a aa npeogonem HegocTaTbUMTE no
ropedopMynupaHuTe OBe HanpaBfeHud, crnej adanuM3 U
CpaBHEHWE Ha NaMUHApHUTE N TypOyneHTHUTE XapakTepUCTUKU
Ha rpaHNYHUS Bb3AYLUEH CION OT ABETEe CTPELLYNOXHM CTPaHM Ha
KpUNoTo, u3BedoXme HeobxoaMmocTTa OT TbHKM npodunu. Te
pas3bupaemo HamansiBaT YenHOTO CbNpoTMBIieHne. Ho, ako ca ¢
rmagku CpeLLynonoXHU NOBBPXHOCTH, Le TpabBa Aa neTar ¢ no-
ronsiM brbfl Ha aTaka MNpyv HWUCKM CKOPOCTW, 3a [a reHepupart
nogeMHa cuna. A ToOBa MNaKk BOAM OO0 PBCT HA YENHOTO UM
CbNPOTUBIMEHUE.

OT manyeckute aHann3m U Ha OCHOBAHWE pe3ynTaTtu oT
HampaBeHUTE KOMMIOTBbPHU  cumynauuu, BepuduuupaHn c
PU3NYECKM MOZENHM EKCNEPUMEHTW, CTUrHaxMe OO u3Boaa, 4ve
CbNPOTUBMEHNETO Ha Bb3QYLUHO TPMEHE MoA KpUIoTo crnedsa Aa
ce yBenuun. ToBa € KOMMPOMWCHO, HO HECKBMO peLleHue,
3aLL0TO, Ype3 Hapo4yHOTO TypOynuampaHe Ha OOMHWUSA rpaHuyeH
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Crnou necHO MocTurame pbCT Ha Bb3OYLHOTO HanAraHe nof
KpWIoTo, pecnekTUBHO NoAeMHaTa cuna.

ChblueBpeMEHHO ropHaTa KpuiHa NMOBBbPXHOCT € rmagka v
MoYTWN MIocCKa, C KOETO ce M3bsArBa OTKbLCBAHETO Ha rpaHWYHMSA
Bb34yLUEH CMOW N ce 3anasBa NamMuHapHuUs My xapakTtep. A no-
BMCOKaTa CKOPOCT Ha rOpHOTO Bb3QyLIHO 06TMYaHe aBTOMaTUYHO
NOHWXXaBa Bb3OYLWHOTO HandraHe TaMm, cnopen Wu3BeCTHUA
npuHUMN Ha BGpHyJ'II/I - PecCnekTMBHO AONbITHUTENMHN NnoBULLAaBa
nogeMHarta KpusrHa cuna.

Ha ponHata cxema e mniocTpupaH TbHBK KBa3MKpuUneH
npocpun ¢ rnagka ropHa u rpanasa JofiHa NOBBbPXHOCT:

—_————

Tosn npodun e noaxoAsil 3a NPbLCTEHOBUOHM OBarHM
Kpuna.

3a  KOHBEHLUMOHANHW Kpura Ha  MOHOMMaHu e
npenopbyMTENneH KBasMKpUNeH nNpodun C HaOTbXHU BBHLLHK
pebpa, KOWTO ga npenAaTcTBaT OKOJSIOKpUIHaTa Bb3AyllHa
UMpKynauuss no pasMaxa Ha KpWrioTo, 3a Ja ce Hamanu
nepudepHOTO Bb3AYLIHO CbNPOTUBIEHUE Ha KpunaTa.

———

6.6. APPLICATION
The sheme shows a side view in vertical flight (upper diagram)
and a front view in horizontal flight (lower diagram) of a three fixed
oval wing PV aircraft with the same fixed electromotor propellers
for vertical take-off, landing and horizontal flight.

We will illustrate the example with the shown diagram of a
photovoltaic aircraft with three fixed oval wings with the same fixed
electromotor propellers for vertical take-off, landing and horizontal
flight, according to the invention.

With the example presented in the figure, the configuration
combinations for implementing the invention are far from
exhausted.

Photovoltaic aircraft with three fixed oval wings with the same
fixed electromotor propellers for vertical take-off, landing and
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horizontal flight, includes wings 1 with mounted photovoltaic
panels on their upper surfaces 2, aerodynamic rudders 3 and
fuselage 4. It is characterized in that the aerodynamic rudders 3
are vertically mounted, perpendicular to the lower wings 1, the
fuselage 4 is mounted under the upper wing 1, and the wings 1
themselves are oval and ring-shaped, parallel to each other and
are fixed to the tops of triangular frames 5, whereby at least one of
the wings 3 are the bases of at least four L-shaped consoles 6 are
mounted, and in the periphery of each of them one electric motor
7 is mounted, the working shaft of which is coupled to the input
shaft of a variator gearbox 8, and to its output shaft the working
shaft of propeller 9.
e The blades of each propeller 9 have a radially twisted
aerodynamic profile.
Oval wings 1 are elliptical rings.
Each propeller 9 has an even number of identical blades.
Each propeller 9 has an odd number of identical blades.
The ftriangular frames 5 are identical and have equal
sides.
e The arms of the triangular frames 5 have symmetrical
aerodynamically streamlined profiles.
e The oval wings 1 have non-symmetric airfoil profiles.
e The oval wings 1 are covered with bent photovoltaic
panels closely following the curves of the oval wings 1.
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7. XubpuaeH nertaTeneH anapat C ropHO, OCHOBHO U AOJIHO
KPUINO KOHCTPYKTUBHO WHTErpupaHu B 3aTBOpPEH KOHTYp C
nepudcdepHu motTopu

A hybrid aircraft with an upper, main and lower wing
structurally integrated in a closed circuit with peripheral
motors

7.1.NPEOQWECTBALLO CbCTOAHUE HA TEXHUKATA

HacTtosAwoTo wnsobpeteHne ce oTHaca [0 XxubpuaeH
netateneH amnapatr C TOPHO, OCHOBHO W [OSIHO KpwUIo
KOHCTPYKTMBHO WHTErpvpaHu B 3aTBOPEH KOHTYp C nepudepHu
MOTOpM.

Mo-cneuvanHo e npegBuaeH 3a 6e3NUNOTHU U
nunoTMpaHn nomeTM Ha neTAwM anapatm C  noBulleHa
TOBapOHOCUMOCT M YAbIKEH paguyc Ha AencTBue.

Bcvukn npeBosHM cpefacTBa cregBa da OTroBapaT Ha
CTPOrn M3NCKBaHWA 3a ynpaensemocT n ctabunHocT. Toea B Han-
rorisiMa CTEneH Ce OTHAcs 3a Bb3AyLIHWUTE netaTenHu anaparu,
He3aBUCUMO [Janu ca Mno-fiekn UnuM no-Texku oT Bb3gyxa. lMpu
camoneTuTe CTpPeMEeXbT 3a Mo-BUCOKa MOAEMHA Cuna M3WCKBa
Kpunata MM ga ca C ronsm pasmax, HO ToBa O3HayaBa WU
noBuLleHa HeCTabMNHOCT M BMOLIEHa YynpaBnsemMocT, 0cobeHo
npu CTpaHuyeH BATbP. 3aToBa aBUOKOHCTPYKTypuTe MoraT Aa
HanpaBsT pa3maxa Ha Kpunarta no-manbk. Ho Taka ce HamansBa
nogemHaTa cuna, KOeTo M3MCKBa edHO crneq Opyro ABe W Tpu
Kpuna, unv egHo Hag Apyro. TakvBa aBMAaLUMOHHW CTPYKTYypu ca
MacoBM B Ha4anoTo Ha MWHanNWs BeK, HapuyaHu GunnaHu u
TpUNnaHu, Han-seye 3a BOEHHW camoneTtn. Te cera HAmart
MPUNoXeHve, 3aloTo ca C ronemMy Bb3AYLIHWU CbNPOTUBMEHWUS,
0coBeHO MHAOYKTUPaHWUTE OT NepudepunTe Ha KpunaTta um.

Bcuykn  kpunHM  neTatenHu  anapatuM  CTaHAapTHO
usaMckBaT NWCTM 3a wu3nUTaHe U kauaHe. Ho nocnepHuTe
JeceTuneTns B nekaTta aBuauus ce Hanoxuxa ApOHOBETe, KOMTO
HAMaT Kpuna, a MHOXEeCTBO poTopu. WM3BecTHM ca pasnuuHu
KOHBEHUMOHAaNHW MynTMpPOTOPHM neTaTenHu anapartu, KOMTO ca
agjanTvpaHu 3a BepTUKanHO u3nuMTaHe W kauaHe (CbkpaTeHo OT
aHrnuiickm VTOL). Te ca no3Hatu oT nateTHu nybnuvkaumm EP 2
551 190 A1, EP 2 551 193 A1, BP 2 551 198 A1, EP 2 234 883
A1, EP 2 571 762 A1, EP 2 985 220 A1, WO 2015/028627 AT,
WO 2016/004852 A1 , WO 2017/021918 A1, WO 2017/155348
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A1, WO 2018/078388 A1, W02015028627, W0O2018081734,
nateHT Ha CALL.

Opym VTOL MynTUpOTOPHM CaMOMeTU CbLLO Ca N3BECTHU
OT HMBOTO Ha TexHWKaTa, KaTo Hanp. TaHOEMHUAT POTOPEH
xenukonTtep Boeing CH-47, camoneTbT ¢ HaknaHsw, ce potop Bell
XV-3, 4eTBOpHUAT HaknaHsw, ce Bell XV-22 ¢ kaHanHu potopw,
KaKTO M Taka HapeyeHuTe [JOPOHOBE M MOo-CrneuuanHo Taka
HapeyeHuTe YETBOPHU APOHOBE, KAKTO € OMMCaH B MaTeHTHUTe
OOKYMEHTHU

US 2015/0127209 A1, DE 10 2005 022 706 A1 n KR 101
451 646 B1.

OcBeH TOBa, CbLUeCTBYBaAT NPOY4YBaHUSA M MPOTOTMNN Ha
VTOL MHOropoTOpHM camoneTu, kato Hanp. Hanpume ot Airbus,
Italdesign n Audi, aBTOHOMHUAT netaTteneH anapaTt Ehang 184 ot
Bejing Yi-Hang Creation Science & Technology Co. Ltd., skyflyer
SF MK Il ot Skyflyer Technology GmbH, Quadcruiser ot Airbus
Group.

CobuectByBaT npoyyBaHuss K npototunu Ha VTOL
MHOFOPOTOPHN CamorneTn, KouTo ca obopydBaHW C OCEM UMK
noseye TAroBM MOTOPK, KaTo Hanp. mynTukontepsT Volocopter 2X
ot e-Volo GmbH, Cora ot Kitty Hawk Corp., eVTOL Vahana ot
Airbus A3 n Joby S2 VTOL ot Joby Aviation. Owe agpyru VTOL
MYNTUPOTOPHU NeTaTenHn anapatv C OCEM UMW NnoBeye TAroBu
MoTOpu ca onucaHu B AokymeHtute WO 2013/126117 A1, WO
2015/143093 A2, DE 10 2013 108 207 A1, nateHT Ha CALL. Nos.
6,568,630 B2, D678,169 S, 8,393,564 B2, 8,733,690 B2, US
2013/0118856 A1, CN 206218213 U, US Pat. 9,944,386 Bf,
10,086,931 B2, 9,975,631 B1, EP 3 366 582 A1, EP 3 333 072
A1, WO 2018/075414 A1, U.S. Pat. 3,089,666 A, WO
2018/075414 A1 n RU 180 474 U1.

Mo-o6uwo KazaHo, B MOMEHTa ce pa3paboTBar rnaBHO TpU
pasnuyHu Tuna VTOL MHOropoTOpHU NnetaTenHu anapaTu.

MepBuaT Tun myntupoTopeH camonet VTOL moxe fa ce
Hapeue ~KOHBEHLMOoHareH aunsamH. CwvrnacHo TO3n
KOHBEHUUWOHaneH AamsavH, nbpeuat Tun VTOL mynTupoTopeH
camorneT 0bMKHOBEHO e 6e3 Kpura n e obopyaBaH camo C TAroBu
MOTOpPU, KOUTO Ca 34paBoO 3aKperneHu KbM CbOTBETHUSA KOPMYC Ha
camoreTa 1 Mo CbLUECTBO Ca aganTupaHu 3a 3aBUCEHE, HO KOUTO
BbMNPEKN TOBA CE U3MON3BaT U 3a OCUrypsiBaHe Ha XOPU3OHTarHa
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Tara npu Kpencepckn nonet. lNpumep 3a T103n nbpeu VTOL
MHoropoTopeH Tun camoret e Volocopter 2X ot e-Volo GmbH.

BTtopyn tMn VTOL MHOropoTopeH camoreT Moxe ga ce
Hape4ye ,koHBepTonnaH‘. CbrmacHo TO3M KOHBEPTUPYEM AM3aiiH,
BTopuaT Tmn VTOL mynTtMpoTopeH camorneT e obopyaBaH cC
HaKMaHsaLWW ce MOTOPK 3a reHepupaHe Ha Tara, KOMTo Morat ga ce
HaKNaHAaT Mexay NbpBa No3nums, B KOSTO T€ Npou3BexaaT Tara
CcaMo 3a 3aBWCBaHe, 1 BTOpa MO3unuus, B KOATO Te mpoussexgart
TAra camo 3a Kpencepcko neteHe. Brtopuatr Ttun VTOL
MHOrOpoTOpeH camorieT OBMKHOBEHO Ce MU3MbIiHABa B CXema C
HEMnoABMXHO KPWUMO UMM KPUNO C Bb3MOXHOCT 3a HakMaHsHe.
Mpumep 3a 103K BTOpM VTOL MHOropoTOpeH Tun camomneT C
HaknaHsaww ce kpuna e enektpuyeckn VTOL Vahana ot Airbus
A3. Opyrm VTOL MHOropoTOpHM CamMofeTV C HaKMNaHsAwmM ce
MOTOpU 3a Cb3gaBaHe Ha TAra ca onucaHu B AokymeHTute U.S.
Pat. Nos. 10,086,931 B2 1 9,975,631 B1.

Tpetn tvn VTOL MHOropotopeH camoreT MoXe ga ce
Hapeye ,CrNOXeH KomOuHuMpaH pgu3anH®. CbrnacHo T03u
KoMBuHupaH npoekt, Tpetuatr Tmn VTOL e MynTupoTopeH
camoneTr C (UKCMpPaAHO MOHTUpaHM MOTOpM C BUTNa 3a
reHepuvpaHe Ha Tsara, KOMTO ca NpeABUAEHU rMaBHO 3a NOBOUraHe.
Te ca apanTupaHu 3a 3aBUCBaHE, KakTo W C UKCUMpaHO
MOHTMPaHW MOTOPU 3a Cb3faBaHe Ha TAra 3a XOPWU3OHTarneH
nonet Hanped. Tpetuat tun VTOL MynTMpoTOpeH camonet
OOWKHOBEHO Ce u3MbMHsABa B odopMneHue 6e3 kpuna unm ¢
dukcupaHo kpurno. [llpumep 3a T03M Tpetu Tun VTOL
MYNTUPOTOPEH caMoreT ¢ comkcmpaHo Kpuno e Cora ot Kitty Hawk
Corp. Toan Tvn M3non3Ba MHOXECTBO MOTOPM M 3aToBa TsAXHaTa
CYHXPOHM3aUUSA M ynpaBrieHWe € MO-CIMOXHO, CbOTBETHO W MO-
CKbMO.

Kpunata wvmat ronsMo  npeumyLlecTBo,  3aLlioTo
Nno3BONsiBaT HamarnsiBaHe pasxoja Ha ropuBo - EHEPrus Nno Bpeme
Ha Kpencepcku nonet. ToBa yabibkaBa onepaTtmBHUA OBxBaT Ha
Bcekm VTOL ¢ nopgobpeHn paboTHM XapakTeEpUCTUKM Ha
CbOTBETHUTE KPYM3HW ABUraTenu.

MKOHOMMYHOTO M3non3saHe Ha HanMyYeH eHeprmeH pecypc
3a VTOL mMynTMpoTOpeH camoner B MOMEHTa € efHa oT
OCHOBHUTE TEMM, KOUTO OKa3BaT BMMSHNE BbPXY NPUrogHOCTTA Ha
€neKTpo aBmauuaTa, n3ooLo.

99



OT kas3aHOTO OO0 TyK CTaBa SICHO, Y€ €erfeKTpUYecKuTe
MOTOPU M3UCKBAT HaM-4eCTO erfeKkTpuUYEecKn akymynatopu Ha
bopaa Ha camorneTa, KOUTO ca C HEM3MEHHA Maca, He3aBMCMMO
4anv ca 3apefeHun nnu He. 3a pasnuka oT ropuBHUTE ABUraTenu,
KOWUTO M3rapsT ropMBO B MOJSIET U ONEKBAT, HE3ABMCKMMO Aanu ca C
TEYHO FOPMBO UMM CyXO pakeTHO TakoBa. 3aToBa B MHOTMO Cryyawm
XnMopnagHNTe  camMoneTHWM BapuaHTU uMMaT npeumyliecTBsa.
MpumepHO 3a BepTMKaneH CcTapT C MbfiHA Maca pakeTHU
yCKOpUTENM nomaraT, a B Kpencepckn NoneT ce pasyuTta Ha
BUTNOBM MOTOpU. [lopn camute pakeTHW YCKOpUTenu moraT ce
cnyckaT BefHara cref KaTo W3ropsaT ropMBOTO CU, C KOETO
HamansieaT noneTtHata maca. TakuBa camonetu e gobpe pa
ObaaTt ¢ MKCMpaHM Kpua M HeHaKMnaHsAWwmM ce moTtopu. 3alloTo
NOABWXKHUTE KpWna W HaKMnaHsAWwmTe ce MOTOPM MMaT CbLLECTBEHU
HegocTaTbuM. EAMH 3HauuTeneH TexeH HegocTaTbk, Hanpumep,
Cce OoTHacsa OO0 3aJBWXKBaLLMTE MEXaHW3MW W narepu Unv gpyru
nogobHN MexaHn3Mu, HEOOXOAMMM 3a KOHTPONMPaHE Ha bIbia Ha
HaKIMOH Ha KpUITOTO MeXay KOoHdurypaumsTa 3a nsnutaHe/kauaHe
N KOH(UrypaumsTa 3a nonet Hanpeq. 3agsmxBaliute MexaHnsmm
MoraT CbLLO Taka Aa CnyxaT 3a 3akfiyBaHe Ha KpuroTo npu
XenaHusi HaKkIoH No BpemMe Ha nonet Hanpepj. Ha npaktuka obave
3a0BWXKBaALLMTE MEXaHU3MW W narepute [00aBAT 3HAYMTENHO
Terno KbM camorneTta. ToBa BoAuM [0 HamansBaHe Ha
KONMYECTBOTO MOMe3eH ToBap, KaTto HanpuMMep MbTHULUU UMK
TOBapu, KOMTO morat ga obaat TpaHcnoptupanu. OcBeH TOBa,
nopagn KpMTUYHWUS XapakTep Ha cuctemara 3a 3afjelcTBaHe Ha
HaKMoHa Ha KpWMoTO M narepute, Te3n Bb3nu TpsAbBa ga 6bae
npoekTMpaHn U1 u13paboTeHM C JocTaTbyHa CTENeH Ha
OOMbMHWTENHA SKOCT, 3a fJda Ce HamanuM pucKbT  OT
kaTtacTtpodanHa nospesa.

Enextpnyeckn VTOL camoneTt ce npoekTupa u Tectea OT
Lilium Aviation nog mapkarta Lilium Jet™. Tosu npototun e
npegHasHayeH KaTto ek MbTHUYECKU camoreT 3a ABama MbTHULN
C OBe Kpuna n okono 36 enekTpuyeckn Mmotopa. HegoctaTbKbT Ha
camoneTta ot Tvna Lilium Jet™ ce oTHacsa Oo enekTpuyeckute
OBUraTenu, KouTo ca gsuratenu Tun BeHTUnatop. Te ca MHOro
€HeproemMky, KOeTo BOAM OO HamaneH obxBaT Ha noneTta 3a
Oa[leH eHeprueH KanauuTeT Ha akymynaTopuTe.

Opyr koHuentyaneH VTOL camonet e S2 Electric™ ot
Joby Aviation. To3n gusanH uma ukcupaHu Kpuna ¢ MHOXeCTBO
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€NeKTPUYeCckn MOTopHU, 3a NpeanoynTaHe YeTUpU, MOHTUPAHU KbM
BCSIKO Kpuno. YeTnpu OONbIAHUTENHM OBUraTenst ca MOHTUpPaHu
KbM 3aHusa cTabunusatop unu onawkarta. Hegoctatbk Ha To3u
KOHLIeNTyarieH camoreT €, Ye BCEeKN efleKTpU4ecku aBuraten ce
3aencTBa He3aBUCMMO, KOETO W3NCKBA OTAeneH 3adBuKBalll
MexaHu3bM 3a Bceku auraTen. Kakrto 6elwwe otbenssaHo no-rope,
TOBa O3Ha4aBa 3HA4YMTENHO OOMbIIHUTENHO Maca 3a cuctemaTta
Ha 3adBVKBaLUUS ABUraTern.

S2 Electric™ He e npeaBuaEH C rOpMBHU ABUraTenu, HUTO
CbC CrnycKkaemMu U3TOLLEHN MOLYIHN akyMynaTopu.

B nateHTHa nybnukaumsa Ha CALL WO2022198225(A1) e
paskpuTa CcUCTeMa Ha MHOrOpPOTOPEH caMoneT, KOMTo ce
Bb3Mnon3ea OT MpeguMMmcTBata Ha dukcupaHo  kKpwuno/a,
KOMOVHMPaHM C BbPTALLU Ce CTPYKTYPU Ha KpUnoto. Pukcupannte
€NeMeHTM Ha KpWioTo nomoraT 3a reHepupaHe Ha noBaurawa
cuna, crnef Kato camoneTbT € BbB Bb3gyxa. M no To3n HayuH
MOXe [a Ce Hamanu Hyxgarta OT No-rofieMy MOBAMralm poTopM,
KpnnoTo e ¢ HAKOSKO poTopa, 3a Aa ce nogabpka epekTUBHOCTTa
Ha nomneTta, KOATO € ChneacTBMe OT  KOMOMHMpAHETO Ha
HEMOABWXHM W BbPTAWM ce enemeHtu. Camute poTopu ca
MOHTMpPaHM Ha OTAENHW 3aABWXKBALUM M BarioBe, a fionatute um
ca C OTBOpeHU nepudepun, KoeTo cb3gaBa Oo0Ope WM3BECTHOTO
WMHOYUMPaAHO CbMPOTUBIEHME.

MateHTeH pgokymeHT Ha CALWL US2022204174(A1)
paskpvBa MHOrOPOTOPHO Bb3AYLUHO NPEBO3HO CPEACTBO. Tow € C
BGOKCOBO KpWIo 3a HamansiBaHe Ha nepudepHUTe KpUnHu 3aryow.
To3n camoneT BKIOYBA OCHOBEH KOPMYC, MOHTUPAH Ha OCHOBHO
KpUNo, KbM KOETO ca uKCMpaHU [EeCHW POTOPHU BbB3NU WU
CUMETPUYHO CMPSIMO HagSTbXXHaTa OC Ha OCHOBHMS KOpPMyc ca
durKCupaHn neBn poTOpPHU Bb3NW. HO npu BepTMKanHO M3nuTaHe
€ Heobxoguma MHOrokpaTtHO Mo-rofigMa Tdra, CbOTBETHO MHOrO
no-rofisaiM pasxof Ha enekTpMyecTBO OT akymymnaTtopuTe,
OTKONMKOTO Mpu Kpencepckn nonet ¢ 6okc-kpunoTto. 3aToBa
caMuTe poOTOpHM BbL3NUM CamMo YyBenuMyaBaT MacaTa B
XOPW3OHTaneH noner.

Bcuukn enekTpudeckn netaTtenHyn anapaTtu Hai-4ecTo ce
3axpaHBaT OT GopAHM akymyrnaTopu, KOUTO chopmMupaTt Hemarska
yacT OT noneTHaTta MM Maca, KOeTO 3HauyuTenHo HamansiBa
KanauMteta UM ga npeHacatr noneseH Ttoeap. [POH-oHoBeTe
Hanpumep, KOMTO Cca MacoBM B HacToswmuTe 6esekunaxHu
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netatenHu cpeacTsa, MMaT edHM U CbluM BUTNA 3a BepTuKaneH
CTapT W 3a XOopu3oHTaneH noner. Te He mMoraT ga O6baaT
MakcuManHo edeKTMBHM M B ABaTa MOSIETHM pexuma, 3alloTo
cnegea ga ymart pasfivyHn JUHAMUYHK XapakTepucTuki. 3aTtoea e
uenecbobpasHo BMTMaTa ga ca chneuvanusvpann, 3a ga ca
€(EeKTMBHN B CBbOTBETHUTE peXMMM Ha paboTa, a Korato He
paboTAT ga ce no3vumoHupaTt, C orned MMHUMAanHOTO MM YesHO
Bb3AYLIHO CbNPOTUBIIEHME.

B nocnegHata u B HWTO efHa OT pasrnegaHuTe
nybénukauum, KakTo u B Apyrn nogobHn TeXHUYECKN UHOBALIMMU, He
ca npedBUOEHN KOMMaKTHU XUOpWOHW neTaTenHu anapatn C
OBOMHO OOKCOBO (OBOMHO KyTMECTOOOpasHO) KpWIo, HUTO CbC
cneuManuMavMpaHn BUTNa, B 3aBMCUMOCT OT peXxuma Ha noneTa,
HUTO C OOMBIIHUTENTHN FOPVMBHW ABUraTenun, HUTO CbC CrycKaemu
MOZYIHN aKyMyraTopu.

7.2. TEXHUYECKA CBLWHOCT HA UBOBPETEHUETO

3agava Ha HacToswoTo u3obpeteHre e aa ce obesneun
XnbpuaeH netateneH anapaTt C ropHO, OCHOBHO M [OSIHO KpWIo
KOHCTPYKTUBHO MHTErpupaHu B 3aTBOPEH KOHTYp C nepudepHu
€nNeKTPUYEeCKN W paKeTHU MOTOPM CbC CPABHUTENHO HUCKA
cebeCTOMHOCT ¢ PUKCUpPaHM Kpuna WU HeHaknaHsIlWM ce MOTopw,
Ja e CbC crneuvanuavpaHn poTOpHM BUTMA, B 3aBMCUMOCT OT
pexuma Ha nofieta, Aa € C napalyTHO ChyckaeMu paspeeHu
MOZAYSHU eneKkTpoakymynaTopu, 3a No-ronsiv nosieseH Tosap, a 3a
Ja ce yBenuuM sikocTTa My fAa e ¢ aBybokcoBa (OByKyTMecTa)
KOHCTPYKLMSI, B KOSITO camMuTe Kpuna fa ca KOHCTPYKTUBHM
enemMeHTH, C KOeTo Aa ce Hamanu cobcTeeHaTa My noneTtHa maca
W ga ce Hynupat nepudepHUTe KPUIMHU BUXPOBU CLNPOTUBMEHNS,
3a yoblikaBaHe Ha noneta.

3agavarta e pelueHa, Ype3 xubpuaeH netaTeneH anapar ¢
FOPHO, OCHOBHO WM AOOJTHO KPUITIO KOHCTPYKTUBHO WUHTErpupaHu B
3aTBOPEH KOHTYp C nepudepHM MOTOPWU, BKIHOYBALY, OCHOBEH
KOpnyc, MOHTUPaH Ha OCHOBHO KPWIT1O, KbM KOETO ca (hMKCUpaHu
AECHU POTOPHU Bb3NU U CUMETPUYHO CMPSAMO HaanbXHaTa OC Ha
OCHOBHMSI KOpMyCc ca UKCMpaHW neBuM POTOPHU  BbL3NMK,
XapakTepuaupall, ce ¢ ToBa, Ye NeBuTe U JeCHUTE POTOPHU Bb3Nn
ca MOHTUpPaHW B NPOTMBOMONOXHUTE Nepudepun Ha OCHOBHOTO
KpWIo, Npu KOETO KbM BCEKWU POTOPEH Bb3eN ca MOHTUPaHU NMoHe
[ABa poTopa, a ropHO KPUIo € MOHTMPAHO HaZ OCHOBHOTO KpWUIO,
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nocpeacTBOM CBbp3aHUTE UM Nepudepun, KakTo 1 OONHO KPWUMo
KPWUNO € MOHTMPAaHO MOoA OCHOBHOTO KPWUIIO, CbLLUO MOCPEACTBOM
CBbp3aHNTE UM Nepudepun, Kato BbpXy ropHaTa NoBbPXHOCT Ha
rOPHOTO KPUIIO € MOHTMpaH TOpeH pakeTeH pABurarters,
CUMETPUYHO Ha Hero, CrnpsiMO OCHOBHOTO KpWIO, KbM [OSfiHaTa
NMOBBPXHOCT Ha 4OSTHOTO KPWIIO KPUITO € MOHTUPAH OOJNEH pakeTeH
ABurater, a KbM OCHOBHOTO KpWUMO Ca MOHTMpPaHM nsABO
aepoaMHaMMYHO KOPMUMO U OACHO aepoAMHaMUYHO KOPMWUIIO;
NbpBU ABYKaHaneH W3NbnHUTENEeH W3BO4 OT OUCTaHLUMOHEH
ynpaenseaw, nynt e O6e3XWYHO CbeauHEH, CbOTBETHO C
ynpaBnsiBalLl, BXo[ Ha BCSKO OT ABEeTEe aepoiuMHaMUYHO KopMuna,
BTOPUM MHOrOKaHaneH W3nbiHUTENeH M3BOo4 OT AMCTaHLUMOHHUS
ynpaBnseaw, nynt e 6e3XM4yHo CBbp3aH, C YynpaBrieHCKuTe
BXO[OBE Ha CbOTBETHUTE POTOPHU BBL3NU, N CbC CLOTBETHUTE
yNpaBNEeHCKN BXOAOBE Ha pakeTHUTE OBUraTenu; MbpBU CUrHaneH
BXO[, HA AUCTaHUMOHHUS ynpaBnsasall, NynT € 6e3XMYHO CBbp3aH
CbC CuUrHaneH u3BOA4 OT KOMOWHMpaH [aTyvMK 3a AVHAMUYHU
napameTpu; BTOpPM CWUrHanmeH BXO4 Ha  OUCTaHUMOHHUSA
ynpaenseaw, nynTt € 6e3knYHo CBbp3aH CbC CUrHanNeH u3Bog oT
KOMOWHUPpAH [aTyMK 3a reorioKaLuMOHHUTE MnapameTpu U Tpetu
CUrHaneH BxoA4 Ha AUCTaHUMOHHMSA yripaBnsaBaLy nynT € 6e3XnyHo
CBbp3aH CbC CUrHaneH W3BOA4 OT KOMOWHMpaH p[aTyvk 3a
METEeOopOnornyHUTE napamMeTpu; KaTo MHOXECTBO YyrpasnsBallim
nyntoee ca O6Ee3kKMYHO CBbP3aHM C LEHTbP 3a [pynoBoO
yrnpaBneHne Ha noneTuTe.

CnaBHWTe npeaMmMcTBa Ha XuMOpMAHUSA feTaTerneH
anapat C TOPHO, OCHOBHO W [OOSTHO KPWUIO KOHCTPYKTMBHO
WHTErpMpaHun B 3aTBOPEH KOHTYpP C nepudepHn MoTopu, Ye e C no-
ronsiMa TOBapOHOCMMOCT, MOpagu no-ronsiMata nrow, Ha
TpUCTENEHHATa My KpWIHA KOHCTPYKUMS M MNOBULIEHaTa My
KOHCTPYKTMBHa  SKOCT, nopagM [ABOMHO  GokcoBata My
KOHUrypauus.

EHeproMkoHoMHM4HOTO My NpeauMMmcTBO  criegBa  OT
MKOHOMMYHaTa paboTa Ha cneuwanuanpaHuTe POTOPHM BUTMA, B
3aBUCUMOCT OT pexuma Ha rnonerta.

BTopo €HeproMkoHOMM4YHO nNPeauMCTBO creaBa  OT
crneunanuampaHoTo M3Mon3BaHe Ha pakeTHUTE My YCKOpUTEnwW,
CUHXPOHM3MPAHO C OCTaHanuTe gBuraTenu.

YBenunyeHata Ab/KMHA Ha nofneTa ce ObIMKU Ha dhakTa,
ye CTapTOBUTE MOAYNHM aKymyraTopu 3a BepTMKamneH CcTapT,
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cnep paspexagaHeTo MM ce cryckaT Ha mrolladkarta 3a usnutaHe
N B KPENCEPCKU PEXMM NoneTHaTa Maca e 3Ha4yMTenHo no-Hucka.

MapKeTUHIroBO NPeaUMCTBO Ha BEPTUKANHO M3NMTaLWMA U
Kauall, neTtaTerieH anapaT e, 4Ye MoOxe [Oa ce Mofssa 3a
aepoTaKcu, KakTo 1 6e3nnnoTHO 3a NPEBo3 Ha ToBapw.

EkcnnoataunoHHOTO My NPeAuMMCTBO BEPTUKAnHO e, 4e
ce crnobsiBa OT HECKbMM M HanmU4HWU Ha nasapa KOMMOHEHTU.
3aToBa He e HyXHa CKMnaaoBa HanM4HoOCT OT TAX.

7.3. MIPUMEP 3A U3MbJIHEHUE

durypata nNpefctaBsi CXeMaTU4eH Mornes OoTnpes Ha
XnbpuoHua netaTeneH anapaT € ropHO, OCHOBHO W [OJTHO KpuUIo
KOHCTPYKTMBHO MHTErpupaHu B 3aTBOPEH KOHTYpP C nepudepHu
MOTOpPMU, CbIMacHO n3obpeTeHneTo.

[MpumepbT We wncTpupame C MnokasaHaTa Cxema Ha
¢uryparta.

C npegcrtaBeHuss npumep Ha durypata ganed He ce

n3yepneat KOHMUrypaumoHHuTe KoMOWHauMM 3a peanusauud
n3obpeTeHneTo.
XubpugHuUAT neTateneH anapaT € FOpHO, OCHOBHO WM OOMHO KPUNo
KOHCTPYKTUBHO WHTErpMpaHu B 3aTBOPEH KOHTYp C nepudepHn
MOTOPW BKITIOYBA OCHOBEH KOPMYC 1, MOHTUPAH Ha OCHOBHO KPUINo
2, KbM KoeTo ca dMuKCUpaHN [OECHUW pPOTOPHM Bb3IMM 3 1
CYMETPUYHO CMPSAMO HagTbXKHaTa OC Ha OCHOBHMSA kopnyc 1 ca
domKcnpaHn NeBN pOTOPHU Bb3NK 4.

XapakTtepusupa ce c ToBa, 4ye nesute 4 u gecHute 3
POTOPHM BBb3NM Ca MOHTMPaHW B MPOTUBOMONOXHUTE nepudepun
Ha OCHOBHOTO KpUIIO 2, MpU KOETO KbM BCEKU POTOPEH Bb3en ca
MOHTUPaHM NMOHe ABa poTopa 5 u 6, a roOpHO KPUIo 7 € MOHTUPaHO
Hag OCHOBHOTO KpWMoO  2,MOCPEACTBOM  CBbp3aHUTE UM
nepudepun, Kakto U LOMHO KPUMO Kpuro 8 e MOHTUpaHO nog
OCHOBHOTO KpMUIIO 2, CbWO MOCPEACTBOM CBbp3aHUTe UM
nepudepuu, Kato BbPXY ropHaTa NOBLPXHOCT Ha FOPHOTO Kpuno 7
€ MOHTUpaH ropeH pakeTeH gpuraten 9, CMMETPUYHO Ha Hero,
CMpSIMO OCHOBHOTO Kpwufnio 3, KbM [JofiHata MOBBLPXHOCT Ha
OOMHOTO Kpuno 8 e MOHTUpaH gorneH paketeH asuraten 10, a kbM
OCHOBHOTO KpWUINO 2 C€a MOHTUpaHU nNABO aepoavuHaAMUYHO
kopmuno 11 M AdcHO aepoguMHaMMYHO KopMuno 12, mbpBuM
ABYKaHaneH u3mbiHUTENEH U3Bog OT ANCTaHLMOHEH ynpaBnsBaLy
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nynTt 13 e 6e3XNYHO CbEeAMHEH, CbOTBETHO C yNpaBrsiBall, BXon
Ha BCSKO OT OBeTe aepoavHamudHo kopmuna 11 mn 12, BTOopKU
MHOrOKaHaneH W3NbIHUTENEH W3BO4 OT  OUCTaHUMOHHMWSA
ynpaBnaeaw, nynt 13 e 6e3XU4HO CBbp3aH, C ynpaBreHCKuTe
BXOAOBE Ha CbOTBETHUTE pPOTOPHM Bb3NM 11 KM 12, cbC
CbOTBETHUTE YNPaBEHCKN BXOAOBE Ha pakeTHWUTe asuratenu 9 u
10, MbpBU CUrHaNeH BXO4 Ha OUCTAHUMOHHWUS ynpasnsiBall nynT
13 e 6e3xn4HO CBbP3aH CbC CUrHaneH M3BO4 OT KOMOBWHMpaH
AaTyuK 3a AMHaMUYHW napameTtpu 14; BTOpwu curHaneH BXof Ha
ONCTaHUMOHHMSA ynpaBnsiBaly nynt 13 e Ge3XU4HO CBbp3aH CbC
curHaneH usBog OT KOMOMHMpaH [aTyuk 3a reofiokauuoHHUTE
napameTpy 15 M TpeTun curHaneH BXO4 Ha [UCTAHUMOHHMWSA
ynpasnsagaw, nynTt 13 e 6e3XM4YHO CBBbpP3aH CbC CUrHareH M3BoA
OT KOMOWMHMpaH JaTyuk 3a MeTeoporiormyHuTe napameTpu 16;
KaTo MHOXeCTBO ynpaBngasawm nyntoBe 13 ca 6e3xn4HO
CBbp3aHu C LEHTBLP 3a rpynoBo yrnpasneHne Ha nonetute 17.
e [leata poTtopa 5 n 6, KbM CbOTBETHUSA POTOPEH
Bb3€sl, Ca KOHTPABBLPTALLM CE.
e [JleBuTe poTOPHU BB3NU 4 U AecHUTe 3 POTOPHU
Bb3MM Ca €NeKTPOMOTOPHU, YUUTO ENeKTPUYECKU
BXOOOBe ca kabenHo CBbp3aHW C M3XOAUTE Ha
MOZYNHW enekTpoakymynatopu 18, MOHTUpaHu
noA OOfTHOTO Kpuno 8.
e JleBuTe pOTOPHM BB3NU 4 U OecCHUTE 3 POTOPHMU
Bb3MN Ca E€NEKTPOMOTOPHU, YNUTO EeNEKTPUYECKM
BXOJOBe ca KabernHO CBbp3aHu C eNeKTpUYecKnTe
n3xoaMm Ha BOAOPOOHW TOpUBHM KneTkn 19,
MOHTMPaHu Nog AONHOTO Kpuno 8.
e Bbpxy ropHaTta noOBBbPXHOCT HaA FOPHOTO Kpuno 7
ca MOHTMpPaHM MNoBeYe OT €OWH FOPHM PaKeTHU
ABuratenu, CUMETPUYHO Ha  TAX, CApsiMO
OCHOBHOTO KpWro 2, KbM JorfiHaTa NOBbPXHOCT Ha
OONHOTO Kpuro 8 ca MOHTUpaHM noseye OT eaunH
OONHWN pakeTHU aBuUraTenu.
e B paketHuTte gsuratenu 9 u 10 ca uHTerpupanm
FOPVBHUTE UM KOHTENHEPMW.
e MogaynHuTte enekTpoakymynatopu 18 "
pakeTHuTe pgsuratenim 9 wun10 ca napallyTHO
cryckaemu.
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FOPHOTO KpWno 7 1 AONHOTO Kpuno 8 ca eqHaKBU
C e[dHaKBM HECUMETPUYHU  aepoguHaMUYHU
npodunn M ca MOHTUPaAHU YCMNOPEAHO, CNpPsiMO
OCHOBHOTO Kpuno 3.

Enektpuyeckute aKkymynaTopu 18 ca
MHOFOKpaTHO 3apexgaemMu fIMTUEBO-NOHHM.
Bbpxy ropHaTa NOBbPXHOCT Ha rOPHOTO Kpumo 7
Cca MOHTUpaHU hOTOBOMATAUYHU NaHenu 15, yuuto
o6l enekTpuyeckn wu3Bogd, nNpe3  3apsgeH
KOHTpOMep, € CbeAMHEH CbC 3apexaall U3Bog Ha
enekTpuyeckute akymynatopm 18.

lMonoBuMHaTa OT MOAYNWUTE Ha €enekTpUYecKUTe
akymynaTtopu 18 ca eAMHUYHO crnycKaemum.
PakeTHuTe gsuratenu 9 n10 ca cbC Cyxo ropuso.
[lBaTa poTtopa 5 1 6 ca c egHaKkBK AnamMeTpu u ca
C Mo ABe BuTna.

TOPHOTO KpUMo 7 1 OOMHOTO KPWUIo Kpuno 8 ca oT
apmupaH kapboH M ca Ha edHakBuM BepTUKamHu
pas3CTOSAHUS OT OCHOBHOTO KpUIo 2.

JlaBoTo aepoguHammyHo kopmurno 11 u gscHoTo
aepoauMHaMUyHO KOopMuno 12 mmaT enepoHHU U
XOPWU3OHTANMHN KOPMUIHU CEKLINN.

MapaluyTHO cnyckaemute MOAYNHN
eneKkTpoakymynaTopm 18 ca ycrnopegHo
€NeKTPUYECKN CBbP3aHN NMOMEXAY CU.
MapaluyTHO crnyckaemute MOZYHU
ernekTpoakymynatopu 18 ca ¢ BrpageHu akTMBHU
reonokaumoHHn mapkepu 20.

B 3agHaTa onawHa 4acT Ha OCHOBHUSA Kopnyc 1
ca MOHTMpPaHW UEHTparnHu aepoguHaMUYHU
Kopmuna n LeHTpanHu aepoguHaMuYHU
cTtabunusaTtopu.

B usHeceHaTta npegHa 4acT Ha OCHOBHUSA KOPMyC
1 € MOHTUPAHO AOMBIHUTENHO KPENCEPCKO BUTMO
21 ¢ no-ronsM AuameTbp OT AuamMeTpute Ha
OoCTaHanuTe BMTNa.

YnpaBneHcku BXOAOBE  Ha  LeHTpasnHuTe
aepoavHaMUYHU  KOpMUNa, Ha KpewmcepckoTo
BUTNO 21, Ha KnNoYankite Ha cnyckaemuTe
MOOyInHM  enekTpoakymynatopy 18 um  Ha



Knoyankute  Ha  CMyCKAaeMUTE  paKeTHUTE
asuratenu 9 n 10 ca 6e3KMYHO CBbP3AHU CbC
CbOTBETHUTE yrpaBneHCcKn n3Boau oT
ynpasneHckmsa nynt 13.

e YnpasneHcknatr nynt 13 e nporpammpyem c
W3KYCTBEH  WHTENEKT 3a  CUMHXPOHM3MpaHe
€HEeprokoHoMmM4yHata pabota Ha oTAenHuTe
MOTOpW.

7.4. N3NON3BAHE HA U3BOBPETEHUETO

MpuHuMnBbT Ha edekTnBHa pabota Ha XxubpugHus
netateneH amapatr C TOPHO, OCHOBHO W [AOSIHO KpWio
KOHCTPYKTMBHO WHTErpuvpaHu B 3aTBOPEH KOHTYp C nepudepHu
MOTOpPU, CbIMAacHO M306peTeHneTo, NPon3TMya OT Bb3MOXHOCTTA
TON Oa NneTu BMHArM eHeproMkOHOMWYHO, NoA ynpaBreHUeTo Ha
ynpaBneHckns nynTt 13. 4pe3 OnTUMU3MPaAHO CUHXPOHWU3MPaHe
paboTaTa Ha pasnuyHUTe ABUraTenu, B 3aBUCUMOCT OT NOMETHUTE
peXvMy 1 METEOPONOrMYHU YCIOBUS.

Kakto n 4ypes aepoauHaMUYHOTO MYy MO3ULIMOHWpaHe 3a
MWHUMAarHO YenHo Bb3AyLWHO cbnpoTtuenexue. lNpeasnaeH e ga
neTn camo C enasuraTtenu, KOMTO He ca TOMMMHU MULLIEHW N He
CMyLLaBaT TOMMIMHHO YYBCTBUTENHN CbOPBXKEHUS.

XBpUAHNAT neTaTeneH anapat C FOPHO, OCHOBHO W
AOMHO KPUNO KOHCTPYKTMBHO MHTErpyMpaHn B 3aTBOPEH KOHTYp C
nepudepHn MOTOPK, CbIMacHO usobpeTeHneTo, MOXe fAa ce
nomnsea v 3a No-fekn OT Bb3Ayxa Bb3AYyLIHN NPEeBO3HN CpeacTBa
(anpwxkabnn, 6anoHn..)

He e 3aTpydHeHO WHOYCTPUanHOTO MPUMOXEHWe Ha
netaTenHaTta cuctema ¢ nepudpepHoO CBbP3aHM KackagHW CbOCHM
BMTNa OKOMO POTOPHU BanoBe, 3aLl0TO ce crnobsiBa OT HECKBLMU U
HanM4yHM Na3apHU KOMMOHEHTW.

7.5. APPLICATION

The scheme presents a schematic front view of the hybrid
aircraft with upper, main and lower wings structurally integrated in
a closed loop with peripheral motors, according to the invention.
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We will illustrate the example with the scheme shown in
the figure.

With the example presented in the figure, the
configuration combinations for implementing the invention are far
from exhausted.

The hybrid aircraft with upper, main and lower wings
structurally integrated in a closed loop with peripheral motors
includes a main body 1, mounted on a main wing 2, to which right
rotor assemblies 3 are fixed and left rotor assemblies are fixed
symmetrically to the longitudinal axis of the main body 1 nodes 4.

It is characterized in that the left 4 and right 3 rotor
assemblies are mounted on the opposite peripheries of the main
wing 2, wherein at least two rotors 5 and 6 are mounted to each
rotor assembly, and the upper wing 7 is mounted above the main
wing 2, by means of their connected peripheries, as well as a
lower wing wing 8 is mounted under the main wing 2, also by
means of their connected peripheries, and on the upper surface of
the upper wing 7 an upper rocket engine 9 is mounted,
symmetrical to it, relative to the main wing 3, to the lower surface
on the lower wing 8, a lower rocket engine 10 is mounted, and to
the main wing 2 are mounted a left aerodynamic rudder 11 and a
right aerodynamic rudder 12, a first two-channel executive output
from a remote control panel 13 is wirelessly connected,
respectively, with a control input of each of the two aerodynamic
rudders 11 and 12, a second multi-channel executive output from
the remote control panel 13 is wirelessly connected, with the
control inputs of the respective the rotor assemblies 11 and 12,
with the respective control inputs of the rocket motors 9 and 10, a
first signal input of the remote control panel 13 is wirelessly
connected to a signal output of a combined sensor for dynamic
parameters 14; a second signal input of the remote control panel
13 is wirelessly connected to a signal output of a combined sensor
for the geolocation parameters 15 and a third signal input of the
remote control panel 13 is wirelessly connected to a signal output
of a combined sensor for the meteorological parameters 16; as
multiple control consoles 13 are wirelessly connected to a group
flight control center 17.

e The two rotors 5 and 6, to the respective rotor
unit, are counter-rotating.
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The left rotor assemblies 4 and the right 3 rotor
assemblies are electric motors whose electrical
inputs are connected by cable to the outputs of
modular electric accumulators 18 mounted under
the lower wing 8.

The left rotor units 4 and the right 3 rotor units are
electric motors, the electrical inputs of which are
wired to the electrical outputs of hydrogen fuel
cells 19 mounted under the lower wing 8.

More than one upper rocket engines are mounted
on the upper surface of the upper wing 7,
symmetrically to them, relative to the main wing 2,
more than one lower rocket engines are mounted
on the lower surface of the lower wing 8.

Rocket engines 9 and 10 have their fuel
containers integrated.

Modular electric accumulators 18 and rocket
engines 9 and 10 are parachute-droppable.

The upper wing 7 and the lower wing 8 are
identical with the same asymmetric aerodynamic
profiles and are mounted parallel to the main wing
3.

The electric accumulators 18 are rechargeable
lithium-ion.

Photovoltaic panels 15 are mounted on the upper
surface of the upper wing 7, the common
electrical terminal of which, through a charge
controller, is connected to the charging terminal of
the electric accumulators 18.

Half of the electric battery modules 18 are
individually droppable.

Rocket engines 9 and 10 are dry fueled.

The two rotors 5 and 6 have the same diameters
and have two propellers each.

The upper wing 7 and the lower wing wing 8 are
of reinforced carbon and are at equal vertical
distances from the main wing 2.

Left rudder 11 and right rudder 12 have aileron
and horizontal rudder sections.



The parachute-droppable modular electric
accumulators 18 are electrically connected to
each other in parallel.

The parachute-droppable modular electric
accumulators 18 have built-in active geolocation
markers 20.

Central aerodynamic rudders and central
aerodynamic stabilizers are mounted in the rear
tail section of the main body 1.

An additional cruising propeller 21 with a larger
diameter than the diameters of the other
propellers is mounted in the extended front part of
the main body 1.

Control inputs of the central aerodynamic rudders, of the

cruise propeller 21, of the locks of the drop-down modular electric
accumulators 18 and of the locks of the drop-down rocket engines
9 and 10 are wirelessly connected to the corresponding control
outputs of the control panel 13.
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The control panel 13 is programmable with artificial
intelligence for synchronizing the energy-saving operation of the
individual motors.

The mode of efficient operation of the hybrid aircraft with
an upper, main and lower wing structurally integrated in a closed
circuit with peripheral motors, according to the invention, stems
from the possibility that it can always fly energy-efficiently, under
the control of the control panel 13. through optimized
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synchronization of the operation of the various engines, depending
on flight modes and weather conditions. As well as through its
aerodynamic positioning for minimal frontal air drag.

It is intended to fly only with electric motors that are not
heat targets and do not disturb heat sensitive equipment.

The hybrid aircraft with upper, main and lower wings
structurally integrated in a closed loop with peripheral motors,
according to the invention, can also be used for lighter-than-air air
vehicles (airships, balloons...)

8. MynTuxnbpupHo ToBaponbTHUYECKO NPeBO3HO CPeAcTBO C
MHTErpupaHa KOpMWUIIHA CUCTeMa 3a eOHOBPEMEHHO
CTpPaHU4YHO NpemMecTBaHe B 3aBOUTE C 6e3XXKU4HO ynpaBneHue
M KOHTpoOn
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A multi-hybrid freighter vehicle with an integrated steering
system for simultaneous lateral movement in turns with
wireless command and control

8.1.NPEQLWECTBALLO CbCTOAHUE HA TEXHUKATA

HacTosAwoTo nsobpeteHne ce otHaca 4o MynTuxmbpugHo
TOBapOMbTHUYECKO MPEBO3HO CPEACTBO C MHTErpUpaHa KopMuIHa
cucTeMa 3a eqHOBPEMEHHO CTPaHWYHO NpPeMecTBaHe B 3aBOUTE C
Oe3kuyHo  ynpaBneHune M KoHTpon. [lo-cneunanHo e
npegHasHa4YeHoO 3a KOMECHW TOBapOMbTHUYECKM MPEBO3HU
cpefncTtea 3a Mo-rofiemMy TOBapy C BMCOK LIEHTBbP Ha TEXecTTa,
KakTo 1 3a amdunoun.

3agbnboyaBawa ce rnobanHu eHepruiHu npobnemu u
HenpeKbCHATO 3aBULLIABALLM CE HOPMM 3a OMa3BaHe Ha OKoNHaTa
cpega B CBeTOBeH Mallab, HanaraT YMCTO  eNeKTPUYECKU
KaMmuoHu. Te ce NpeBbpLUAT BbB BaXHa TEHAEHUWS 3a pasButme
Ha TOBApPHWUTE TbPrOBCKM CYXOMbTHW MPEBO3HU CpeacTBa B
ObOelle, Nopagn TeXHUTE MPEeaMMCTBA Ha EHeprocnectsiBaHe U
ekonorumyHocT. Hanpumep Tesla semi, enekrpuyeckn KammoH, oT
Tesla, uma npober ¢ egHo nbnHo 3apexaaHe 800 kM. C Tesu
KAIOMETPU Ce 3a40BONM TbPCEHETO Ha TOBapeH TPaHCMopT Ha
cpedHM W KbCWU pasCcTosHUS. HO TeXKOTOBapHUTE KaMWOHM
peanHo M3MUHaBaT MO-AbSMN Pa3CTOSHWSA, MPU KOETO Le ce
Hanara 3apexgaHe Ha akymynatopute um. Jopu M pa uma
OOCTaTb4YyHO MbTHU 3apsgHU €NeKTPoCTaHUMKM, 3apexgaHeTo Ha
TAX rybyn HanbnHO 6e3none3Ho pas3xoABaHo Bpeme. ToBa MOXe U
4a BIiOLWM KayecTBaTa Ha Obp3o passanswia ce CToKa, 3allioTo
camuTe XNagunHu KaMUMOHW XapyaT TOK WM 3a OxMaxaaHeTo.
HeunsbexHa e HeobxoguMmocTTa OT AOMbIIHUTENHM YCTPOWCTBA,
HanpvMep TOPVBHU ENEKTPOreHepaTopu, KakTo 3a yAbIbkaBaHe
npobera, Taka 1 3a 3axpaHBaHe Ha XnagunHUUM, 3a cobCcTBEHNTE
HYXOW Ha cneuvanuaupaHy MpeBO3HU CPeAcTBa M 3a Haw-
pasnuuHu apyru paboTHW enekTpuyeckn cuctemu Ha 6opaa mm.

B cpaBHeHWe C TpagMUMOHHOTO KOPMWITHO YrnpaBrieHue
Ha KaMWOHW, KOPMWJIHOTO YMpaBrfieHWe 3a €eneKkTpu4eckn Mu
XMOpUOHN  KaMWMOHKW, OOMKHOBEHO € C TMOoBeYye Jatuuum,
3a0BWKBALLM  €MNEeKTPOMEXaHU3MM 3a MOCTUraHe Ha  Mo-
YCbBBpPLUEHCTBAHA cuUCTEMa 3a nogrnoMaraHe Ha Bogaya U
ocurypsiBaHe Ha GesonacHocT npu wodupaHe. Ho ToBa He ca
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pagukanHo HOBMW YMpPaBMIEHCKM CUCTEMM, KOUTO Aa MoraTt, OCBEH
3aBMBaAHETO Ha ynpaBnaeMuTe Korena, MEXaHU4YHO CTPaHWYHO Aa
NPeMecTBaT TEXEeCTTa Ha KaMWOHWTE, KOETO 3HAYUTENHO Oun M
06rek4nno B 3aBOUTE, HE3ABUCUMO OT CLEMNMEHMEeTO Ha rymute
UM C MbTHaTa HacTurKa.

B nateHTeH pokymeHT oT Kanaga CA3179955(A1) o
onncaH aBTOHOMEH KaMWOH, KOUTO BKMOYBA MexaHu3bM 3a
KOHTpOn Ha CKOpPOCTTa; KOpMUIiHa cuctema; AatyuKk 3a
reoriokaunsi; MHOXECTBO [pYyr CeH3opu; poboTusmpaHa pbka,
pasnonoxeHa Ha nnaTdopmarta. To3n KaMWUOH He e NpeaBuUaeH aa
pabotn 6e3 reonokaumoHHa cuctema (GPS). 3atoBa TOM e
HenpunoXxmm npu nunca Ha GPS curHan, unu cmyTeH unu
3abnyxgaBaly, curHar, KoeTo ce CryyBa, He camo BbB (DPOHTOBU
30HW, a 1 n3o6wwo. Mpu ToBa ce cb3gaBa aBapuHa CUTyaUus.

YactuyHo npeoponseaHe npobnemnte cbe 3abaBAHETO U
cmyweHuata Ha GPS curHanute ce noctura C  KMTaWCKO
n3obpeteHne Ne CN201710987844.3, osarnaBeHo ,MeTon 3a
npeackasyem KOHTPOS Ha 3aBUCUMK OT 3abaBsiHe curHanu 3a
HecurypHa reosiokaumoHHa cucTemMa C HEWU3BECTHW CMYyLLEHMS .
MpeanoxeH e meToA 3a Npeackasyemo ynpasneHue. Ton noctura
HamansiBaHe Ha pa3xoAuTe 3a ynpasrieHue, HO M306LWo He BoaM
00 NoJoOpeHO KOPMWUITHO yhpaBfieHue, HUTO [0 CTPaHU4YHO
npeMecTBaHe Ha  MNPEBO3HOTO  CPeacTBO B 3aBowuTe.
lMpenckasyemoTo ynpaBrieHWEe € LUMPOKO W3MOon3BaH MeToq 3a
npocrieasisBaHe Ha TpaekTopusiTa Ha MpeBO3HO cpeacTBo 0Oe3
BOAau.

B nateHTeH pokymeHT oT Kutam CN115230806(A1) ce
paskpvBa CWUCTEMa 3a aBapuHO KOPMWIHO yrpaBlieHMe Ha
erneKkTpu4eckn LmpokorabapuTeH camocBan 3a W3BbHIPaACKU
ycnosusi. Enektpuyeckata KOpMuUIiHa CUCTEMa ce XxapakTepuaupa
C TOBa, Ye eneKkTpuyecka nomna C HWUCKO HansiraHe ce W3nonaea
KaTo XugpasJsiMdHa nomMmna 3a KOPMWITHO ynpaBlieHne C MalbK
nebut. Ta e ycnopegHo cCBbp3aHa C erneKkTpudecka KopMuIiHa
noMna C BUCOKO HamnsraHe, Korato NpPeBO3HOTO CpeacTBO ce
ctaptmpa. KopmwunHata noMna 3a BUCOKO HansraHe u
enekTpuyeckata nommna 3a HUCKO HansdraHe  pabotar
efHOBpeMeHHO. Ta3nm cuctemMa Ha KOPMUITHOTO YrnpasrieHune
nogobpsea 6e3onacHocTTa B aBapunHu pexmmu. Ho Ta m3o6Lwo
He nomara B 3aBOW 3a €OHOBPEMEHHO CTPaHWYHO MpPeEMEeCcTBaHe
LeHTbpa Ha TexecTTa Ha caMmocBarna, Ype3 kopmunHata ypeaba.
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B nateHTHa nybnukauusa ot AnoHus JP2018101403 (A)
Ha “TonoTa MOTbp...” € NpPeacTaBeHO TEXHMYECKO peLlueHune 3a
nognomMaraHe Ha wodbopa MNpu ynpaeBreHne Ha aBTomobuna B
3aBouTe. Llenta e OBWKEHNETO MO KpuBa fa cTaea Mo-nnasHo. U
TOBa Ce MOCTUra C aBTOMAaTU4HO KOHTPONMPAHO HaMmarnsBaHe Ha
CKOPOCTTa, KaTO KOMMIOTbP M34YMCNsBa KakBa € rpaHu4yHaTta
Bb3MOXHA CKOPOCT 3@ KOHKPETHOTO [ABMXEHWe, C KOHATO
aBTOMOOUNBT MOXe Aa npemuHe BesonacHo npes 3aBod. ToBa
N34YUCIIEHNE YECTO € HedoCTaTbyHO TOYHO, 3aLlOTO CbCTOSHNETO
Ha MbTHaTa HacTUrKa He € C eAHaKbB KoeMULUMEHT Ha TpueHe C
rymute. Hanpumep, MOKbp MbT, CyX MbT, 3anedeH nbT,
OBNa)kHEHa HaCTWUIKa U TAXHOTO HEM3BECTHO pefyBaHe Mo Bpeme
Ha OBWXEHNE.

B no-HoBa nmaTeHTHa nybnukauua oT  AnoHus
JP2019093847 (A) Ha “Ma3ga MOTbp...” CEH30pHa enekTpoHMKa
cneauM pegvua napaMeTpy Ha NbTa WM Ha ABWXewms ce
aBTomobun. MNpu No-oCcTbp 3aBOW, KOraTo WogbOpPbT NPEKOMEPHO
yBenuyaBa brbfa Ha 3aBuMBawuTe KoOmemna, no KomMaHga oT
KOMMIOTBP, aBTOMAaTUYHO Ce HamansiBa ckopocTTa Ao 6esonacHa
BENMYnHa.

B nateHTHa nybnukaums ot Pycus RU 20703379 (C1) e
npeacrtaBeHa nnaTgopma, YNATO LEHTBbP Ha TexecTTa Moxe Aa
ce npemecTtBa. T4 e npegHasHayeHa 3a NpeHacsHe Ha Tosapu
npv OBWXKEHME MO HaTPOLUEeH Ned, Boa W HEeYCTOMYMB TEPEH,
nopagnm KOeTo wuma KaTamapaHHu nonnaebuy. CTpaHWYHOTO
NpeMecTBaHe LEHTbpa Ha TEXecTTa Ha NPeBO3HM cCpeacTea €
M3BECTHO M OT npean. XapakTepHO 3a MOCOYEHOTO €, Ye TOo
130010 He e CBbP3aHO C KOpMUIHaTa CUCTEMA, OLle NMO-Marko e
WHTErpmpaHo ¢ Hes. To nma cmncen 3a 6anaHcmpaHe Ha ToBapa
npy NbTyBaHe MO HeCTabUNHN HEPAaBHOMEPHO MEKN U HaKITOHEHU
TEpeHW, a He 3a KOMMEHCHMpaHe Ha ueHTpobexHaTa uHepuus B
3aBou. M 3aToBa HMKaK He pellaBa npobnema ¢ KOMNeHCUpaHeTo
Ha CTpPaHWYHUTE NHEPLIMUOHHU CUTMN.

OTpaBHa MHOrO  WM3BECTHW Mapku aBToMOOMnM umar
MOZENW C 4YeTuMpu ynpaensiBawm korena. Hanpumep XoHaa,
Mepuenec, BMB, Ayan, HucaH, PeHo, Kpaicnep un gp.. Ha
NnocoYeHuTe, U Ha Opyrn aBTOMapku, HesaBMCMMO Janu ca C
YeTMpU UnNu ¢ ABe 3aBMBaLLM Konena, NnpegHuTe MM MOCTOBE ca
CbC CTPaHMYHO HaKMaHsLWLM ce Korena npy 3aBbpTaHe Ha BoMaHa.
CTpaHM4YHO HaknaHsWwWTe Cce Korena umaTt MHOrO OrpaHuyeHo
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AeNCTBUe, 3aloTo CTpPaHUMYHO HaKMoHsBaT npegHuUaTa Ha
Konata, KOeTo € CWMHO NMMUTUPaHO OT NbTHMA MPOCBET Ha
npegHute cnonnepu. OcobeHO 3a HWCKM CMOPTHM  KOMMW.
HaknaHswmTe ce Konena nomaraT 3a No-fecHO BfM3aHe B 3aBOS,
HO 3aTpyAHsABaT M3NM3aHeTo OT Hero. BbB BCuukM cnyyau Te
npeamnsBMKBaT HEXEeNaHNn MEeXaHUYHW HanpexeHus B uAnata
npegHuua.

3atoBa (M He camo 3atoBa) MMaT pasfnuMyHW BUOOBE
€NeKTPOHHM cTabunuanpawm cuctemn 3a ynpasneHueTto. Te
cnegesaT B pesynTaT OT HapyllaBaHeTO Ha ctabunHoctta. A
ToraBa BeYye € TBbpAe KbCHO 3a e(EKTUBHO YrpaBsrieHne wu
n306Wo 3a ynpaBneHue, OcoBEHO MpW BrOWEH KOHTaKT Ha
Korenara c mbTs.

B nateHTeH gokymeHT oT CALL US2022289269(A1) e
pasKpuTNenekTpu4eckM KamuoH, ynpaensBaH 4dpe3 kaben. Town
BKIIOYBA: ENEKTPUYeCcKM 3axpaHBall, MoAyn, BOMaH, KOPMWIeH
MexaHu3bM. [locpeacTBOM  KOHTposiepM U 3agencteBalim
MeXaHn3MMu, ynpaBneHckarta My cuctema cbyeTaBa
npegMMcTBaTta Ha npocrnegsdsaHe Ha brbfa Ha 3aBuBaHe,
npocneasiBaHe Ha BbPTALLMSA MOMEHT 1 NpocreasBaHe Ha cunara
Ha Toka. [lo TO3M HaumH yAoBMNeTBOpsiBa W3MCKBaHUSATa 3a
peakuuss Ha ynpaeneHue W W3UCKBaHUSATaA 3a MOLLHOCT Ha
enekTpu4ecknss  KaMMOH W JONbfHWUTENHO  nogobpsiBa
yCTOMUMBOCTTa Mpu ABWXeHue no kpmeBute. Ho nak ce pasuuta
€OMHCTBEHO Ha CLenneHneTo Ha Kornernarta c MbTHaTa HacTuska.

ObwmnaT  HegocTaTbk  Ha BCUYKM pasrnegaHu
KOHBEHUMOHaNHN W WHOBATUMBHN TEXHUYECKN pelleHns 3a
KOPMUWIHKU YCTPOMUCTBA 3a nNnat¢opMn Ha NPeBO3HU CpeacTsa e,
Ye B 3aBOUTE pas3uMTaT 3a KOMMEHCMpPaHETO Ha WMHepLMoHHaTa
Ccuna caMo Ha CuenseHneTo Ha KonenaTta UM ¢ MbTHaTa HacTunka.
N HAMAT HUKaKBM TEXHUYECKN pELUEHUS 33 aKTUBHO MEXaHW4HO
NPOTUBOAENCTBME Ha CTpaHWYHaTa MHEpUMOHHA cuna, KoATo e
rmaBHaTa npuvyMHa 3a HecTabunHocTTa M nNpeobpbliaHeTo Ha
aBTOMOOMNUTE B 3aBOMTE.

8.2. TEXHUYECKA CBLHOCT HA UBOBPETEHUETO
3afgavya Ha HacTosILOTO M306peTeHNe e Ja ce obeaneun
MYNTUXUOPUOHO TOBApPOMbTHUYECKO MPEBO3HO CPEeAcTBO C
WHTErpMpaHa KopMuiiHa cuctema 3a €4HOBPEMEHHO CTPaHWYHO
npemMecTBaHe B 3aBouTe C GE3KMYHO YyNpaBreHue W KOHTPOT,
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KOATO paguKkanHo Aa npeoforiee HeaocTaTbLUMTe Ha U3BECTHUTE
KOHBEHLIMOHANHW W WMHOBATUBHU TEXHUYECKU peLUeHUs, KaTo
AeicTBa aKTMBHO M MpeBaHTUBHO 6e3 ga M3nonssa HecurypHu
HaBuMraumMoHHn cuctemn (kato GPS) 3a reonokauusi, a
BNCOKOKaNaunTeTHn Ge3KUYHU KaHanm c Hapo4eH
TeneynpaensiBall, LUEHTbp, BKMIOYMTENHO W 33  HaMbIHO
aBTOHOMHO 6e3LodbOPHO ynpaBneHue.

3apgavarta e pelleHa ypes MyRATUXUBPNAHO
TOBapOMbTHUYECKO MPEBO3HO CPEACTBO C UHTErpMpaHa KopMuIiHa
cuctema 3a e4HOBPEMEHHO CTPaHMYHO NPeMecTBaHe B 3aBOUTE C
6Ge3kMYHO ynpaBneHWe W KOHTPOJl, BKITHOYBALLO: €MeKTPUYECKM
3axpaHBall, Moays, BoOfaH, CBbp3aH C KOPMWUMEH MeXaHU3bM,
XapakTepusupallla ce ¢ ToBa, Ye MMa pe3epBoap, a kaberneH
N3BOA OT eNeKTPUYECKUs 3axpaHBall, Moy € CBbp3aH ¢ kabeneH
BXO4 Ha nbpBu ABuraten, TpbbeH u3Bog OT pesepBoapa 3a
ropMBO € CBbp3aH C TPbOEeH BXxoa Ha BTOpW ABuraTen, MbpBusaT U
BTOPUSIT ABUraTen ca CBbp3aHN NMOMEXAY CU CbC CUMHXPOHMU3UPALL,
MoAYr, KOPMUIHUST MEXaHn3bM, NPe3 MHTerpupaLlo yCTPOUCTBO
3a CTpPaHM4YHO TMpemMecTBaHe, € MexaHW4YHO CBbp3aH C
ynpaBnsiBawyn Korfena, MbpBUSAT OBWraten, npe3 nbpea
TpaHCMUCUS!, € CBbp3aH C MbpPBU OBUraTtenieH MOCT, BTOpUAT
apuraTten, npe3 BTopa TpaHCMUCUSI € CBbp3aH C BTOpU
OBUraTteneH MOCT, MpU KOETO MbpPBM YMNpPaBlEeHCKU W3BOL OT
ynpaensiBall, KOMMOTbpeH 6ok, npe3 nbpBU U3MbIHUTENEH
MEXaHU3bM, € CBbp3aH KbM YMPaBMEHCKM BXOA4 Ha MbpBU
ABUraTen, BTOPU HEroB YrpaBneHCKM W3BoA4, MNpe3 BTOpU
U3MbNHUTENEH MeXaHN3bM, € CBbp3aH KbM YNpaBreHCKM BXog Ha
BTOPW OBWraTen, a TPETU YNpaBfeHCKM M3BOA Ha ynpaensiBallms
KOMMIOTbpeH 6nok, npe3 TpeTu W3MbIHUTENEH MeXaHU3bM, e
CBbp3aH KbM BOMaHa, KaTo yrnpaBrieHCKU BXO4 Ha ynpaBnsiBalus
KOMMIOTbPEeH GOk € CBbp3aH C yrnpaBneHCcKn u3sog oT 6esxunyeH
KOOpAVHMpaLY, MoAyrn, YMITO ynpaBfeHCKU Bxod € 6e3xnMyHOo
CBbp3aH C yrnpaBneHCcKkn N3Bo OT TeneynpasnsiBaly, LeHTbP.

B eaHO npegnoyntaHo U3nbiHEHNE Ha MyNnTUXMOPUAHOTO
TOBapOMbTHUYECKO NPEBO3HO CPEACTBO C UHTErpupaHa KopMurHa
cucTeMa 3a e[JHOBPEMEHHO CTPaHUYHO NPeMeCTBaHe B 3aBOUTE C
GE3KUYHO YyNpaBrieHNe M KOHTPON MbPBUAT ABUraTen MoXe Aa e
eneKTpUYecKkn, pe3epBoapbT MOXE [a € 3a BbINepoaHO ropuBo 1
BTOPUST ABUraTeN MOXE [a € C BbTPELUHO FopeHe.
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B apyro npeanoyYnTaHo MU3NbNHeHne Ha
MyNTUXUOPUAHOTO TOBAPOMbTHMYECKO MPEBO3HO CPEACTBO C
MHTErpMpaHa KopMuiHa cuctemMa 3a €4HOBPEMEHHO CTPaHW4YHO
npemectBaHe B 3aBOMTE C OE3KUYHO YMpaBlieHNE U KOHTPOS
nbpBata TpaHCMUCUA W BTOpaTa TPaHCMUCUS MOXe ca
MEXaHUYHN.

B apyro npeanoyYnTaHo N3NbiHEHWEe Ha
MYNTUXMOPUOHOTO TOBAPOMbTHUYECKO MPEBO3HO CPEACTBO C
MHTEerpMpaHa KopMunHa cuctemMa 3a €4HOBPEMEHHO CTPaHW4YHO
npemectsaHe B 3aBOMTE C OE3KUYHO YMpaBneHWe U KOHTPON
pe3epBoapbT MOXe Aa € 6anoH CbC CrbCTEH Bb3AyX, @ BTOPUAT
OBuUratern Moxe ga e nHeBMaTUYeH.

B apyro npeanoYnTaHo MU3NbNHeHne Ha
MyNTUXUOPUAHOTO TOBAPOMbTHMYECKO MPEBO3HO CPEACTBO C
MHTErpMpaHa KopMuiHa cuctemMa 3a €4HOBPEMEHHO CTPaHW4YHO
npemecTBaHe B 3aBOMTE C BE3KUYHO YMpaBliEHNE UM KOHTPOI
BTOpaTa TPaHCMUCUS MOXeE Aa € XuapaBnuyHa.

B apyro npeanoyYnTaHo N3NbiHEHWE Ha
MYNTUXMOPUOHOTO TOBAPOMbTHUYECKO MPEBO3HO CPEACTBO C
MHTErpMpaHa KopMuinHa cuctemMa 3a €4HOBPEMEHHO CTPaHW4HO
npemectsaHe B 3aBOUTE C OE3KUYHO YMpaBneHWe U KOHTPO
ynpasnaBalLMTe Konena Moxe fa ca npegHu.

B apyro npeanoyYnTaHo M3MNbITHEHME Ha
MyNTUXUOPUAHOTO TOBAPOMbTHWYECKO MNPEBO3HO CPEACTBO C
MHTErpMpaHa KopMuiHa cucTtemMa 3a €4HOBPEMEHHO CTPaHW4YHO
npeMecTBaHe B 3aBoUTE C OE3KMYHO YMNpaBieHWE W KOHTPON
ynpasnsaBalLMTe Kofena Moxe fa ca npegHu U 3agHu.

B apyro npeanoyYnTaHo N3NbITHEHNE Ha
MYNTUXMOPUOHOTO TOBAPOMbTHUYECKO MPEBO3HO CPEACTBO C
MHTErpmMpaHa KopMunHa cuctemMa 3a €4HOBPEMEHHO CTPaHW4YHO
npemectsaHe B 3aBOMTE C BE3KUYHO YMpaBneHWE U KOHTPOI
enNeKTPUYECKNAT 3axpaHBall, ModyNn MoXe Aa € eNnekTPoOXMMUYeEH
akymynaTtop.

B apyro npeanoyYnTaHo M3MNbITHEHME Ha
MyNTUXMOPUAHOTO TOBAPOMbTHWYECKO MNPEBO3HO CPEACTBO C
MHTErpMpaHa KopMuiHa cuctemMa 3a €4HOBPEMEHHO CTPaHW4YHO
npeMecTBaHe B 3aBOUTE C OE3KMYHO YMNpaBieHWE W KOHTPON
CUHXPOHM3NPALLUMAT  MOAYM, WHTErpmpaLwloto YCTPOWCTBO 3a
CTPaHMYHO MpPeMecTBaHe M YNpaBnsBaLWMAT KOMMOTbPEH 6riok
MOXe Ja ca nporpamupyemu.
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B apyro npeanoyYnTaHo MU3NbNHeHne Ha
MyNTUXUOPUAHOTO TOBAPOMbTHMYECKO MPEBO3HO CPEACTBO C
WHTErpMpaHa KopMuiiHa cucTtema 3a €4HOBPEMEHHO CTPaHWMYHO
npeMecTBaHe B 3aBouTe C GE3KMYHO YMNpaBieHWE U KOHTPON
CrMpayknTe Ha MpegHuTe Korena Ha MbpBusS OBUraTeneH Moct
MOXe [a Ca eneKkTPUYecKkn pereHepatuBHM M ga ca kKaberHo
CbeAVHEHUN C ENEKTPUYECKUS 3axpaHBaLL, Mogyrl.

B apyro npeanoyYnTaHo N3NbIIHEHUE Ha
MYNTUXMOPUOHOTO TOBApPOMbTHUYECKO MPEBO3HO CPEeACTBO C
WHTErpMpaHa KopMunHa cuctema 3a €4HOBPEMEHHO CTPaHWYHO
npemMectBaHe B  3aBouMTe C  0E3KMYHO  ynpaeBneHue
eneKkTPUYEeCKUSAT 3axpaHBal, moayn Moxe pa e bOartepusi ot
erneKkTporeHepupalym BOAOPOOHW TOPMBHM  KMETKW, KOATO €
CBbp3aHa, nNpe3 nMbpBW KOHTponep, C TpbbeH wu3Bog oOT
pes3epBoapa 3a ropmMBo, KOWTo e 6anoH ¢ KoMnpecupaH BoAoOpoS,.

B apyro npeanoynTaHo N3MbITHEHNE Ha
MyNTUXUOPMAHOTO TOBAPOMbTHMYECKO MPEBO3HO CPEeACTBO C
WHTErpMpaHa KopMuiiHa cuctema 3a €4HOBPEMEHHO CTPaHWUYHO
npemectsaHe B 3aBouTe C 0E3XWYHO YyrpaBneHue BTOPUAT
ABuraTesn ¢ BbTPELLUHO ropeHe MoXe Aa € KOHdUrypmpaH ga ropu
BOJOPOAO-KUCIIOPOAEH ra3, KOMTO Ja € CBbp3aH, npe3 BTopwu
KOHTponep, C TpbOeH M3BO4 OT pe3epBoapa 3a ropvBo, KOWTO €
6anoH ¢ komnpecupaH BOAOPOLO-KUCITOPOAEH ras.

naBHUTE npeavMmcrea Ha MYNTUXMOPUOHOTO
TOBapOMbTHNYECKO MPEBO3HO CPEACTBO C UHTErpMpaHa KopMuIiHa
cucTteMa 3a e4HOBPEMEHHO CTPaHUYHO NMPeMecTBaHe B 3aBOUTE C
6Ge3XMYHO ynpaBreHne n KOHTPOM, CbIMacHo n3obpeTeHneTo, ca,
Yye e yHMBepcarnHo U MOXe Aa Ce U3NbIHABa C pasfMyHu KONEeCHU
dopmMynn B KOMOMHaLUMM Ha [Be WM MnoBeye 4YeTeH OGpon
ynpaensiemu Konena.

Ekonornynum npegumMmcTaa Ha MYNTUXMOBPULHOTO
TOBaAPOMbTHUYECKO MPEBO3HO CPEACTBO C UHTErpMpaHa KopmurHa
cuctema 3a eQHOBPEMEHHO CTPaHMYHO NpemMecTBaHe B 3aBOUTE C
6e3kMYHO ynpaBrneHMe U KOHTPOS, CbrnacHo M30bpeTeHNeTo, ca
Yye MOXEe [Ja € C HyNneBu BpeaHW eMUCUM, KOraTo MbpBUSAT My
OBUraten e  enekTpuMyecku, a BTOpUAT  MHEBMAaTUYEH.
Pe3epBoapbT My e nNpeaBuAeEH, KakTo 3a TEYHO NETPOSTHO rOpMBO
C aTMocepHO HansraHe, Taka U Ja u3gbpxa KoMNpecupaHu nog
BWCOKO HansraHe €eKonorMdHu HEBBINEPOAHM TropuBa KaTo
rasoobpaseH BOOOpOA M BOOPOAO-KUCITOPOAEH ras.
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®dyHKUMOHANHO  MPEeAMMCTBO  Ha  MynTUXMBPUAHOTO
TOBapOMbTHUYECKO MPEBO3HO CPEeACTBO €, Ye Moxe Jda ce
npeBktoyBa noaxoaswiata KoHdurypaumss oT ABuratenu wu
pes3epBoapu, cbobpasHO M3WNCKBaAHWUATa Ha cpefaTa, B KOATO ce
OBUXN.

MexaHW4YHO NPeaMMCTBO 3a CUrypHOCTTa NpU ABMKEHME
Ha MynTUXMOPMAHOTO TOBAPOMbTHUYECKO MPEBO3HO CPEeaCcTBO C
WHTerpupaHa KopMunHa cuctema, CbrinacHo U3obpeTeHneTo, e, ve
B 3aBOW, ce npeobpblya MHOro TPyAHO, 3aLl0To nnatdopmara my
ce npemecTBa KbM CTpaHaTa Ha 3aBosi U 3a Ja ce npeobbpHe,
noa OEeWcTBMETO Ha LeHTpobexHaTa cuna, B obpaTHa nocoka e
Heo6Xxo4MMO MbpPBO Aa Ce NoBAUrHe Hapg MbTd, WM Yak crep Tosa
fa ce obbpHe. Taka cobcTBeHaTa My TEXECT MeXaHU4HO
G6anaHcupa ueHTpobexHaTa cuna.s 3aBouTe.

MpeaMMcTBO NpU ABWXEHWEe B HaceneHu MecTa Ha
MYNTUXMOPUAHOTO NPEBO3HO CPEACTBO €, Ye MOXE [a ce Mon3ea
3a nnatopma Ha aepoMobunM, 3a KOUTO € XapaKTepeH BUCOK
LEeHTbp Ha TeXecCTTa, nopaan BUCOKO pa3noJioKeHNnTe UM poTopu.

BaxkHO npeanMcTBOTO 3a CUrypHOCTTa Mpu OBUXEHUE Ha
MYNTUXMOPUOHOTO NpPeBO3HO CpeacTBo, CbrnacHo
n3obpeTeHneTo, cneasa oT hakTa, Ye UHTerpMpaHata KopMuiHa
cucteMa Moxe Aa paboTy YMCTO MEXaHUYHO C NPegHUTe Kornena
npv HaMbITHO M3KIoYeHa (aBapupana) enekTpoHHa vacr.

3HaunTenHo WHBECTULIMOHHO npeanMcTBo Ha
MYNTUXMOPUAHOTO NPeBO3HO CpeacTBo, CbrnacHo
n306peTeHNETO, €, Ye HaYarHUTE KanuTanoBu pasxoaun 3a Hesl ca
Cb3MMepMMM C HeobxogumuTe 3a BCsKa koma C  nogobHM
rabaputn n maca.

KOHCTPYKTMBHO  NpeguMMcTBO  Ha  MyNTUXMOPUMOHOTO
NpeBO3HO CPEeACTBO, CbIMacHo  m3obpeTeHueTo, €, e
WHTEerpupaHaTa My KOpMUIIHa CUCTEMA € CaMOCTOSITENEH MOy U
C Hest MOXe [a Cce HaarpaxaaTt pasnuMyHu NPEeBO3HN cpeacTBa.

"OpHOTO NPEaNMCTBO € MPSIKO CBbP3aHO C NMOHMKaBaHETO
cebecToMHOCTTa Ha WHTErpMpaHata My KOpMUIIHA CUCTEMa, B
cnepncTBue Ha yBenuyeHust mawab Ha NpoM3BOACTBOTO .

A YHMKanHoOTO NpeaMMCTBO 3a MO-Gbp30 NpeMuHaBaHe B
3aBou, 3a nogobpeHaTa YCTOMYMBOCT NPU BCSKAKBM MbTHU
YyCroBMSI M CWUIHO 3aTpyAHEHOTO obpbliaHe B 3aBouTe Ha
MYNTUXMOPUAHOTO NPeBO3HO CpeacTBo, CbrnacHo
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n300peTeHneTo, My [daBa CUITHO OTKPOSIBALLO CE MapKETWHIOBO
NpevMyLLEeCTBO.

BaHo npegumMcTBO Ha MyNTMXMOPUOHOTO MPEBO3HO
CpefAcTBO, CbIMacHO U300peTeHMeTo, ca HEroBUTE yHMBEpPCarHu
NPUMNOXEHNs,, UMBUIIHA MbTHUYECKA W TOBApHU pPEricoBU MU
GespencoBun LWOMbOPHM U 6e3wodbOpHN MPEBO3HN CPeACTBa,
KaKkTo 3a KOnecHa CTpouTenHa MexaHusauusi, 3a amdubum,
BOEHHW aBTOMOOWNW, BKMHOYMTENHO WU 3a TEXKO OpPOHMpPaHW U
BbOPBXKEHN KONECHN 60HM MaLLUHW.

CneuunanHo nNpeaMMCcTBO Ha MyNTUXMOPUOHOTO NPEBO3HO
CpeacTBo, CbrnacHo n3obpeTeHneTo, e, Ye Korato ce ABWXKM Ha
enekTpuyecka NHeBMaTU4Ha TAra TO He € TONMIMHHA MULLEHa BbB
BpaxaebHa cpepa. To e koHdUrypypaHo ga ce OBWXKM CaMO Ha
erneKkTpuyecka UM camo C MHeBMaTu4yHa TAra, KOeTo OCUrypsiea
BMCOKa HaAEXOHOCT MpW OTKa3 Ha efHa OT MOoCOoYeHuUTe [OBe
€KOMOTrMYHU ABUraTenHn CUCTEMMN.

BTtopo cneuwanHo npegumcTBO Ha MynTUXMBPUAHOTO
NMPeBO3HO CPeAcTBO €, Ye He U3NOoM3Ba HeHadexgHu u
06bpKBaLLM CIBTHUKOBU Y NOSOOHM reonoKaLMoHHN CUCTEMM.

Tpeto cneunanHo NpeguMCTBO Ha MYMATUXMBPWOHOTO
NPeBO3HO CPeacTBO, CbIMACHO U30OpEeTEeHWETo, e, Ye € HUCKO
LWYMHO Ha efieKkTpudecka W Ha MNHeBMATU4YHA TAra M He
npeacTaBnsBa LWyMOBa MuLIeHa BLB BpaxaebHa cpeaa.

YeTBBLPTO creuunanHo npeamMmcTBO Ha MynTUXMOPUOHOTO
NPeBO3HO CpPeacTBO, CbINACHO  M300peTeHWeTo, e, u4e
WHTErpMpaHata My KOpMuiiHa cuctema e MogyrHa v e npurogeHa
3a 3aMsiHa B NpUdPOHTOBM YCIIOBUS.

[leTo cmeuwanHo  NPeaMMCTBO  MyNTUXMBPUAHOTO
NPeBO3HO CPeAcTBO €, Yy BbB B3pMBO- M MOXapoonacHa cpefa
Moxe fa paboTtun 6e3 aa BkNoYBa ABUraTens C BbTPELLHO FOpeHe.

EkcnnoaTtauMoHHO NpPeguMMCTBO Ha  MynTUXMBPUAHOTO
NPEeBO3HO CPeACTBO, CbIMacHo u3obpeTeHneTo, €, 4Ye ce crrnobsea
OT HECKbMU M HaNU4YHU Ha Nasapa KOMMOHEHTU, Nopaan KOeTo 3a
cepBM3HaTa My noAaapbXkaTa He ca HyXHW, HUTO 3HaYMTENHMU
HOBMW MPOM3BOACTBA, HWUTO MOAABPXKAHETO Ha ronsiMa ckrnagosa
HaNM4YHOCT CbC CneumnanManpaHmn arperatv u pe3epBHU YacTu.

[openocoyeHOTO  NPeaMMcTBO  MpaBu  Bb3MOXHO
YyNeCHEHOTO My Ma3apHO  pasnpocTpaHeHue, KoeTo e
OOMBIHUTENTHO MKOHOMMYECKO NPeauMCTBO.
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8.3. NIPUMEP 3A U3NBITHEHUE

Ha <dwurypata e nokasaHa npodunHa cxema Ha
MyNTUXUOPUAHO TOBapOMbTHMYECKO MNPEBO3HO CPEeAcTBO C
WHTErpMpaHa KopMuiiHa cuctema 3a €OHOBPEMEHHO CTPaHWMYHO
npeMecTBaHe B 3aBOMTE C OE3XKUYHO ynpaBrieHWE W KOHTPOM,
CbrnacHo n306peTeHneTO.

lMpumepbT LWe wncTpupame C nokasaHata npodunHa
cxemMa Ha  MynTUXMbpuoHO  TOBAPOMbTHUYECKO  MPEBO3HO
CpeAcTBo, CbrMacHo n3obpeTeHneTo.

C npegcrtaBeHus npumep Ha dwurypata ganed He ce
n3yepneaTt KoMOUHaLUMUTe 3a peanusaums n3odpeTeHneTo.

MynTnxnépugHoTo TOBapOMbTHUYECKO NpPeBO3HO
CpPefcTBO C MHTEerpupaHa KopMuiiHa cuctema 3a eAHOBPEMEHHO
CTPaHMYHO MpPEMECTBaHe B 3aBOUTE C DE3XMYHO ynpaBreHue u
KOHTPOI, BKIMOYBA: eNeKkTpUYeckn 3axpaHBsaly, mogyn 1, BomnaH 2,
CBbp3aH C KOPMUNEH MexaHM3bM 3. Xapaktepuaumpa ce ¢ ToBa, Ye
uma pesepBoap 4, a kaberneH uW3BO4 OT eNEKTPUYECKMS
3axpaHBalw, Mogyn 1, e cBbp3aH C kabeneH Bxo4 Ha MbpBU
asuraten 5, TppbeH n3sBog oT pesepBoapa 3a ropMBo € CBbpP3aH C
TpbOEeH BxOo4 Ha BTOopu ABuraten 6, MbpBUST 1 BTOPUAT ABUraTen
5 n 6 ca cBbp3aHU NOMeEXOY CU CbC CUHXPOHMU3MpaLY, moayn 7,
KOPMUIHUAT MexaHu3bMm 3, Mpe3 MHTerpupallo yCTPOWCTBO 3a
CTpaHW4YHO npemMecTBaHe 8, € MeXxaHUW4YHO CBbp3aH C
ynpaBnsBawy konena 9, nbpBuUSAT gsuraten 5, npes nbpea
TpaHcmncua 10, e cBbp3aH C NbpBM ABurateneH moct 11,
BTOpPUAT ABuraten 6, npe3 BTopa TpaHCMucus 12 e CBbp3aH C
BTOPW ABurateneH MocT 13, Npu KOETO MbPBU YNPaBIIEHCKN U3BOS
OT ynpaBnsABaLL, KOMMTbPEH 610K 14, Npe3 MbpBU N3NbIHUTENEH
MexaHn3bM 15, e CBbp3aH KbM YMPaBMEHCKM BXOA4 Ha MbpBU
apuraten 5, BTOpM HEroB ynNpaBfeHCKM W3BOA4, Npe3 BTOpU
N3NbMAHUTENEH MEXaHU3bM 16, € CBbp3aH KbM ynpaBrieHCKU BXOA
Ha BTopM pfBuraten 6, a TpeTu YynpaBneHCKM WU3BOA4 Ha
ynpaBnsBaLlms KOMMTbpeH BMnok 14, npe3 TpeTu U3nmbfHUTENEH
MexaHu3bM 17, e CBbp3aH KbM BOMaHa 2, kKaTo ynpaBreHCKW BXOA
Ha ynpaBnsBalMs KOMMIOTbpeH 6rnok 14 e kabenHo CBbp3aH C
yMpaBneHCcKnN n3Bog oT 6e3xnyeH koopavHupaly, mogyn 18, yunto
yNpaBneHCcKN BXoA € 6e3)KMYHO CBbp3aH C yNpaBIieHCKW N3BOA OT
TeneynpasnsBall LeHTBP.
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e [lbpBuAT gBuraten 5 e enekrpuyeckun, pesepBoapsT 4 e
3a BBLINIEPOAHO TOPMBO W BTOPUAT gBuraten 6 e c
BbTPELLHO ropeHe.

e [lbpBata TpaHcmucms 10 u BTOpata TpaHcmucus 12 ca
MEXaHWNYHMW.

e PesepBoapbT 4 € 6anoH CbC CrbCTEH Bb3AyX, @ BTOPUST
asuraTen 6 e NHeBMaTUYEH.

e Brtopata TpaHcMucusa 12 e xmgpasnu4yHa.

e YnpaBngasaluTe konena 9 ca npegHu.

* YnpaBngsawmTe konena 9 ca npeaHn n 3agHu.

e EnekTpuyeckuaT 3axpaHBaw, Mogyn 1 e enekTpoxmmuyeH
aKkymynarop.

e CuMHXpOHM3NpaLLUmAT moayn 7, WHTErpupaLoTo
YCTPOWCTBO 3@ CTpaHW4YHO nMpemectBaHe 8 u
ynpaenssawmaT KOMMIOTbPeH 6ok 14 ca
nporpamupyemu.

e Cnupauyknte Ha npegHute konerma 9 Ha nbpsBUA
aBurateneH MocTt 11 ca eneKkTpu4eckn pereHepaTuBHU U
ca kabenHo CbedVHEeHW C eneKkTpPUYeckus 3axpaHBsall
moayn 1.

e EnekTpuyeckuaT 3axpaHBaw, wmogyn e 6Gatepua oOT
enekTporeHepupaLly BOOOPOAHU FOPUBHM KINETKN, KOATO €
CBbp3aHa, npe3 MbpBW KOHTporep, ¢ TpbOeH u3Boa oT
pesepBoapa 3a ropmeo 4, KOWTo e 6anoH ¢ KoMmnpecmpaH
BOAOpPOA.

e Brtopuar pgeuraten 6 C BbTPEWHO TroOpeHe €
KOHpurypupaH ga ropy BoAOpPOAO-KUCNOPOAEH ra3, KOMTo
€ CBbp3aH, Npe3 BTOpPU KOHTpornep, ¢ TpbbeH n3Bog oT
pesepBoapa 3a ropmeo 4, KoMTo e 6anoH ¢ KomnpecmpaH
BOAOPOAO-KNCMOPOAEH ras.

8.4. U3ANON3BAHE HA U3BOBPETEHUETO

CobctBeHaTa Maca Ha  BCAKO  KOHBEHUMOHanHo
TOBapPOMbTHUYECKO MPEBO3HO CPeAcTBO HeusbexHo cb3gaea
HexenaHa cTpaHWYyHa WHepuMOHHa cura B 3aBouTe. HeliHoTO
CTPaHUYHO AEeNCTBME Ce Bb3nupa e4UHCTBEHO OT CLIENNIEHMETO Ha
konenata ¢ nbTs. KasaHoto e npobrnem He camo Mpu FfOLLO
cuenneHne Ha Korenarta Cc MbTs, HO U reHepaneH KOHCTPYKTUBEH
npobnem. LleHTpobOexHaTa cuna [ONbfHATENHO HaToBapBa
usanaTa KOHCTPYKUMS Ha aBTomoGuna. ToBa HeusbexHO Hanara
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no-ronisiMa cobCTBEHa Maca — MO-MacvMBHA KOHCTPYKLMS, Mpu
e0HNn 1 cblWM MaTepuanu. Taka M HexenaHata LeHTpobexHa
WHepuus pacTe, nopagu pbcTta Ha cobCTBEHOTO Terno Ha
NPEBO3HOTO CPEACTBO.

Macata Ha akymynaTtopHUTE W XWOpPUOHWUTE NPEBO3HU
cpeacTea, BbOOLE € MHOro Mo-rofisiMa, OTKOSIKOTO Ha nogoGHu
TakuBa, HO C ABUraTenu ¢ BbTpeLHO ropeHe. lNMo-ronamara maca
B OBMXeHne Nno KpuBuUTe He NMo3BOJiABa Ha NpPeBO3HUTE CpeacTBa
Aa ce gBwxaT C No-BUCOKa CKOPOCT B 3aBOUTE, HE3aBUCUMMO OT
TsiXHaTa MOLHOCT. [MpeBo3HO cpeacTBO C NO-HUCKA Maca U ¢ no-
Marnka MOLUHOCT MOXe J[a Wusnpesapy B 3aBOW MO-TEXbK
aBTOMOOUN, He3aBMCMMO, Ye TOW Moxe ga Obae ¢ MHOro no-
ronsmMa MOLIHOCT. ToBa Ce ObJ/PKM Ha WHepuusaTa, KOATO €
JelcTBalla curna B 3aBouTe. T He MOXe Aa u3yesHe 1 3aToBa 3a
cTabunHocTTa Ha NPEeBO3HU cpefacTBa e obpe ga ce B3emar
TEXHUYECKN MEpPKU 3a DanaHCMpaHeTo U KOMMNeHcuMpaHeTo n. Hai-
pobpe e Te ga ca nNpeBaHTUBHM — T.e. Mpeau BNW3aHETO B
3aBouTe. 3a uUenTa M3non3BaMe pasKpuUTOTO pagukarnHo HOBO
TEXHNYECKO peLlleHns.

Upes HomepauuaTa Ha dwurypata LWwe pasrnegave
OENCTBUETO Ha MNPUMEPHOTO U3MbIIHEHWE HA MyNTUXMOPUAHOTO
TOBaPOMbTHUYECKO MPEBO3HO CPEACTBO C UHTErpMpaHa KopmMunHa
cuctema 3a e4HOBPEMEHHO CTPaHMYHO NpemMecTBaHe B 3aBOUTE C
6e3XMYHO ynpaBreHne n KOHTPOr, CbrnacHo 3obpeTeHneTo.

MynTnxnépugHoTo TOBapOMbTHUYECKO NpPeBO3HO
CpPefcTBO C MHTErpupaHa KopMuiiHa cuctema 3a eAHOBPEMEHHO
CTPaHMYHO MpPEeMECTBaHe B 3aBOoUTE C BE3XKMYHO ynpaBrieHue u
KOHTPOM, CbIMacHO W300peTeHNeTo, MOXEe Aa € C pPasfn4yHu
KONeCHN hopmynu:

e YeTumpukonecHa nnatgopma ¢ nNpegHu 3aBMBaLLU
konena 9;

e YetmpukonecHa nnatgopmMa C CbC 3agHu
3aBMBaLUU Konena;

e UYeTumpukonecHa nnatopma C MNpedHu U CbC
3a0HV 3aBMBaLLM KONENa;

e llecTtkonecHa nnatcopma C ABe NpedHu
3aBMBawM konena 9 ¥ 4YeTUpWM HesaBMBALLM
3agHu Konena;

e OcemkonecHa nnatgopma C [JdBe MNpegHu
3aBMBaLLM KOrena W WwecT He3aBuBaLLy Konena;
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e OcemMkonecHa nnatcgopma C 4YeTupu npegHu
3aBMBaLUM Konena W YeTMpu HesaBMBaLLM 3adHU
Konena;

A Taka CbLO W Ha KorecHW nnatgopmMmu ¢ nosedve ot 8
Konena.

MpuHuMNbT Ha  pabora Ha  MynTuxmbpuaHoTO
TOBaAPOMbTHNUYECKO MPEBO3HO CPEACTBO C UHTErpMpaHa KopmurHa
cuctema 3a e4HOBPEMEHHO CTPaHMYHO NpeMecTBaHe B 3aBOUTE C
BGEe3XNYHO ynpaBneHne M KOHTPOS, CbIMacHO M3obpeTeHuneTo, e
aBTOMaTu3npaH, Han-marnko B ABa BapMaHTu:

BapuaHT A.
LLlodhbbOpHO ynpaBneHne ¢ aBToMaTn3mMpaHo nogrnomMmaraHe
oT 6opaHUTE My CUCTEMM.

BapwuaHT B.

BbeswodbopHO ynpasneHne oT TeneynpaeBngaBall, LeHTbP,
ype3 Be3kNYHNS KoopamHupaL, mogyn 18 u nporpammpyemmte My
6opaHu cuctemu.

W pBata BapuaHTW pasrnexgame kato OCHOBHM. Ha
npakTuka NpPeBO3HOTO CPeaCcTBO, CbINacHo U300peTeHueTo, ce
ynpaBensiBa B MEXAMHHW PabOTHM PEXUMW, KOUTO He BMHaru
cbBnagaT ¢ AdeduHuMpaHuTe 2 OCHOBHWM pexuma. Hanpumep c
LWobOp, HO B @BTOHOMEH PEXUM Ha ABWXEHWNE (Ha aBTOMNWIIOT).

He3aBncmMmo oT MHOroo6pasneTo Ha KonecHu opmynun un
paboTHM pexuMum Ha MynTUXMBPMAHOTO TOBAPOMBTHUYECKO
NPeBO3HO CPEeACTBO C MWHTerpMpaHa KoOpMuiiHa cuctema 3a
©0HOBPEMEHHO CTPaHUYHO MpemecTBaHe B 3aBouTe C 6e3KNYHO
ynpaBneHue " KOHTpoOn, CbrnacHo nsobpeTeHuneTo,
WHTErpmpaLloto My YCTPOWCTBO 3a CTPaHUYHO npemectBaHe 8
paboTn No eguH M Cbly HayMH, KaTo TOBa CTaBa NPEBAHTUBHO —
OlLie C HaBNM3aHeTOo B 3aBOS.

WHTenureHTHaTa paboTa Ha cucTtemarta ce OCbllecTBsiBa
OT ynpaBnsiBalus KOMMIOTbPeH 6ok 14, KONTO e NpegBapuUTENHO
nporpamMmupaH ¢ pasnuM4Hu nakeTu codryep.

B 3aBncmMMocCT OT pasHoobpasHuTe ycrnosus, pabotaTa Ha
MyNTUXMOPUAHOTO  TOBApPOMbTHUYECKO MNPEBO3HO  CPencTBO,
CbrMacHo un300peTeHMeTo, MNpoekTMpaxmMe C nomowTa Ha
KOMMIOTBPHW  CUMYyNauum W U3NUTaHMA B MNbTHW  YCIOBWUS.
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BnarogapeHve Ha HaTpynaHoTO “Hoy-xay” paspaboTuxme
pasnuyHM ONTUMU3AUMOHHK anroputMn. OT MHOroto cbbpaHu
OaHHU 1 hakTn, CTPyKTypupaxme otaenHn 6asm gaHHu n oTAENHN
6a3un pakTn.

CbbpaHute 6asnm c pgaHHM, daktm M npaBuna ca
HepasgernHa 4YacT OT anropMTMUYHOTO MPOEKTUPaHE Ha TEXHMKO-
TEXHOSOMMYHa eKkcrnepTHa cuctema 3a paboTa B pearnHo Bpeme Ha
MYNTUXMOPUAHOTO TOBAPOMbTHUYECKO NPEBO3HO CPEACTBO.

EkcnepTHaTa cucTemMa € W3NbfHEHa C MOMOLWTa Ha
06GEKTHO OpMEHTMpaH anropuTMUYEH e3uK, CbAbpKally COOCTBEH
MeXaHU3bM Ha YMO3aKIoYeH ATa.

Taka W3roTBEHUAT codpTyep paboTn KaTo W3KYCTBEH
WHTENEKT 3a CaMOCTOSITENTHO aBTOMATMYHO B3eMaHe MU
M3MbJIHEHMETO MM B peanHo Bpeme. Te ca Heobxogumu 3a
onTMMarnHa paboTa Ha cuctemarta, CbrnacHo n3obpeTeHmeTo.

MHaycTpuanHoTo MpuroXeHue Ha  MynTUxnbpugHoOTO
TOBapOMbTHNYECKO NpPeBO3HO cpencTBo, CbrnacHo
n306peTeHneTo, € 3HaUnTENHO 0brek4YeHo, 3awoTo ce crrobsea
OT HEeCKbMU W HaNW4YHW Ha nasapa KOHCTPYKTMBHWM MaTepuanun u
€NeKTPOHHM KOMMOHEHTH.

8.5. APPLICATION

The scheme shows a profile diagram of a multi-hybrid
cargo-passenger vehicle with an integrated steering system for
simultaneous lateral movement in turns with wireless steering and
control, according to the invention.

We will illustrate the example with the shown profile
diagram of a multi-hybrid freight vehicle according to the invention.

With the example presented in the figure, the
configuration combinations for implementing the invention are far
from exhausted.

The multi-hybrid cargo-passenger vehicle with an
integrated steering system for simultaneous lateral movement in
turns with wireless steering and control includes: an electric power
module 1, a steering wheel 2 connected to a steering mechanism
3. It is characterized by having a tank 4, and a cable outlet from
the electric power unit 1 is connected to a cable inlet of the first
engine 5, a pipe outlet from the fuel tank is connected to a pipe
inlet of the second engine 6, the first and second engines 5 and 6
are interconnected with a synchronizing unit 7, the steering
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mechanism 3 , through an integrating device for lateral movement
8, is mechanically connected to steering wheels 9, the first engine
5, through a first transmission 10, is connected to a first engine
axle 11, the second engine 6, through a second transmission 12 is
connected to a second engine axle 13, wherein a first control
output from a control computer unit 14, through a first actuator 15,
is connected to a control input of a first motor 5 , its second control
terminal, through a second executive mechanism 16, is connected
to a control input of a second engine 6, and a third control terminal
of the control computer unit 14, through a third executive
mechanism 17, is connected to the steering wheel 2, as a control
input of the control computer block 14 is wired to a control terminal
from a wireless coordinating module 18, whose control input is
wirelessly connected to a control terminal from a remote control
center.

e The first motor 5 is electric, the tank 4 is for
carbon fuel and the second motor 6 is internal
combustion.

e The first transmission 10 and the second
transmission 12 are mechanical.

e The tank 4 is a compressed air balloon and the

second motor 6 is pneumatic.

The second transmission 12 is hydraulic.

Steering wheels 9 are front.

Steering wheels 9 are front and rear.

The electrical power supply module 1 is an

electrochemical accumulator.

e The synchronizing unit 7, the integrating side
shifter 8 and the control computer unit 14 are
programmable.

e The brakes on the front wheels 9 of the first motor
axle 11 are electrically regenerative and are wired
to the electric power supply unit 1.

e The electrical power module is a battery of
electro-generating hydrogen fuel cells which is
connected, through a first controller, to a pipe
outlet from the fuel tank 4, which is a compressed
hydrogen balloon.

e The second internal combustion engine 6 is
configured to burn hydrogen-oxygen gas, which is
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connected, through a second controller, to a pipe
outlet from the fuel tank 4, which is a balloon of
compressed hydrogen-oxygen gas.

The dead mass of any conventional freight vehicle
inevitably creates an undesirable lateral inertial force when
cornering. Its lateral action is restrained only by the grip of the
wheels on the road. This is a problem not only with poor traction of
the wheels on the road, but also a general design problem.
Centrifugal force additionally loads the entire structure of the car.
This inevitably imposes a greater own mass - a more massive
construction, with the same materials. Thus, the unwanted
centrifugal inertia grows, due to the growth of the vehicle's own
weight.

The mass of battery and hybrid vehicles is generally much
greater than similar ones, but with internal combustion engines.
Greater mass in cornering does not allow vehicles to move at
higher cornering speeds, regardless of their power. A vehicle with
lower mass and less power can corner a heavier car, even though
it may have much more power. This is due to momentum, which is
the driving force in cornering. It cannot disappear, and therefore
for the stability of vehicles it is good to take technical measures to
balance and compensate for it. It is best that they are preventive -
i.e. before entering the turns. For this purpose, we use the
revealed radical new technical solutions.

Through the numbering of the figure, we will consider the
operation of the exemplary embodiment of the multi-hybrid cargo
vehicle with an integrated steering system for simultaneous lateral
displacement in the turns with wireless control and control,
according to the invention.

The multi-hybrid cargo-passenger vehicle with an
integrated steering system for simultaneous lateral displacement
in the turns with wireless control and control, according to the
invention, can have different wheel formulas:

* Four-wheeled platform with front turning wheels 9;

* Four-wheeled platform with rear turning wheels;

* Four-wheeled platform with front and rear turning
wheels;

* Six-wheeled platform with two front turning wheels 9 and
four non-turning rear wheels;
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+ 8-wheeled platform with 2 front turning wheels and 6
non-turning wheels;

* 8-wheeled with 4 front turning wheels and 4 non-turning
rear wheels;

And also on wheeled platforms with more than 8 wheels.

The principle of operation of the multi-hybrid freight
vehicle with an integrated steering system for simultaneous lateral
displacement in the turns with wireless control and control,
according to the invention, is automated, at least in two variants:

Option A. Driver management with automated assistance
from its on-board systems.

Option B. Driverless control from a remote control center,
through the wireless coordinating module 18 and its
programmable on-board systems.

We consider both options as basic. In practice, the vehicle
according to the invention is operated in intermediate operating
modes, which do not always coincide with the defined 2 basic
modes. For example, with a driver, but in autonomous driving
mode (on autopilot).

Regardless of the variety of wheel formulas and operating
modes of the multi-hybrid cargo vehicle with integrated steering
system for simultaneous cornering with wireless control and
control, according to the invention, its integrated side-shifting
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device 8 works in the same way, becoming preventively — even
when entering the turn.

The intelligent operation of the system is carried out by
the control computer unit 14, which is pre-programmed with
various software packages.

Depending on the various conditions, the performance of
the multi-hybrid passenger vehicle, according to the invention, we
designed using computer simulations and road tests. Thanks to
the accumulated know-how, we have developed various
optimization algorithms. From the many collected data and facts,
we structured separate databases and separate fact bases.

The expert system is implemented using an object-
oriented algorithmic language containing its own inference
mechanism.

HOY-XAY, KNOW-HOW

A.1. CnomaraTtenHa nunoTcKa HaBMraumoHHa cuctema

JleTawmte  konu/nogkm ca  MpPeBO3HM  CPEACTBa,
yrnpaBnsiBaHW OT 4YoBek. B MacoBusi cnyyam nunotute He ca
npogecnoHanHn. 3atoBa Te Ce HyxgasT OT MOMOLLHa
HaBUrauMoHHa cucTema 3a Mo-400bp Bb3AyLEH KOHTPOM MU
Ge3onacHo neTeHe.

Hoy-xayTo ce oTHaca QOO0 nNOMOLWHa HaBWraunoHHa
cucteMa, 0asupaHa Ha OUCTaAHUMOHHO MNWM camonunoTupal, ce
netateneH anapaT, KOWTO MOXe [da HOCuU  Jartuvum,
KOMYHVKaLMOHHO obopyaBaHe Wnv Apyrvu nonesHu toeapu. Ton e
npegHasHayeH ga KOHTponvpa v nognomara nunoTuTe Ha neTawm
npeBo3Hn cpenctea. OBUKHOBEHO TOBa € 0e3nunoTeH anapaT —
IOPOH, konTo ce ABWXM Hag ynpaBnsiBaHETe NETALWM CPeacTBa U
umMa Bu3yarHa Bpb3ka C TaX. YNpaBnsiBa ce OT AUCTaHLMOHEH
onepaTop-pbKoBOAUTEN ABUKEHMETO.

O6unkHoBEHO nerawuTe Konu/nogkm nanonssar
rnobanHaTa cuctema 3a nosvuuorupaHe (GPS), 3a ga ocurypsit
HaBUraumsa Hag pasnuyHu TepeHn. B MHOro cueHapum ce M3uckea
neTAWMTE NPEBO3HN CPEACTBA Aa NETAT B rpajcka cpefa, KosiTo
YecTo MMa eeKT Ha rpafackm KaHbOoH. ,[padckuAT KaHbOH® e
nogobeH Ha ecTeCcTBEHMS KaHbOH. TOW ce MpuU4YMHSABa OT ynuuu B
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3aCTpOEHa apXWUTEKTYpHa cpefa, OT MHOXOCTBO BUCOKM Crpagu -
HebocTbpraun. M3BecTHO e, 4Ye rpafcCKUsiT KaHbOH MpUYMHSsBA
npobnemu npun npuemaHeTo Ha GPS curHanuw.

Hanpumep, GPS npuemHuumMTe morat ga cTpagaTr oT
MHOTFOMbTHN FPELLKN, KOUTO Ca MPUYMHEHWN OT MOSfly4aBaHETO Ha
KomOBuHauua ot anpekTHn GPS curHanu u otpasexdn GPS curHanm
oT 6nu3km obekTu, KaTto Hanpumep crpagn. B rpagckm kaHbOH
GPS curHansT ¢ npska sugnmoct (LOS) moxe ga 6bae HanbiHO
GroKMpaH OT CTPOUTENHN HE3aBbpLUEHN U 3aBbLPLUEHN 0OEKTU U
OTpaseH curHan Moxe ga AOCTUrHe A0 NpUeMHuKa, KoeTo Boau 4o
3HAYUTENHM TPELUKM B Nno3uumaTa M ckopocTTa. 1o To3n HauywuH,
KoraTo NeTawmnTe KONW/NogKu NeTsT B rpagcka cpefa, 4oOCTbNbT
no GPS curHanute, Heobxoaumm 3a HaBuraums 6e3 gpeind, Yyecto
ce OTKa3Ba OT rpPafCKUsl KaHbOH.

lMpeonoxeHn ca MHOIO METOAM 3a M3Mon3BaHe Ha
HaBuraums ¢ n3obpakeHus Ha aBTOHOMHM IeTaTenHu anaparu.
Hanpumep, Gelwe npegnoxeHo CbMNOCTaBsHE WM npernpaiiaHe
KbM TEKYLLOTO M306pakeHne Ha TepeHa Ha NpeBO3HO CpPeacTBo C
oTka3 oT GPS kbM caTenuTHO nsobpaxeHne Ha CbLumsa TepeH. Ha
Te3an metoon obave UM nMnceBa BpemMeBaTa W NPOCTPaHCTBEHaA
6nu3ocT, Heobxoouma 3a KU3NonN3BaHe Ha M300pakeHusiTa 3a
HaBUraums B rpackym KaHbOH.

HacTtoswwoTo Hoy-xay ce oTHaca OO MeTod M cucTema 3a
HaBuraums Ha efHO UInn MoBeYe neTaTenHu anaparta B rpagcka
cpega. MeTtogbT BKNOYBA JfleTEHE Ha HaW-mManko egHo
Bb3gyxonnaBaTenHo CpeactBo C  rnobanHa cuctema  3a
nosnumoHupaHe (GPS) Ha nbpBa BMCOYMHA Haf rpagcka cpega u
neTeHe Ha NMoHe egHo Bb3ayxonnaBaTtenHo cpeacTtBo 6e3 GPS Ha
BTOpa BMCOYMHA Hapg rpajcka cpega, KOATO € Mo-Hucka OT
nbpeata HagMopcka BUcCOYMHA. JleTsawmte cpedctBa ca B
onepaTUBHa KOMYHMKaLWs NOMeEXOY CU, Taka Ye nsobpaxeHusTa
MoraT ga ce npepasaTt Mexagy Tax. 3acHemaH e nMbpBu Habop oT
n3obpaxeHns OT feTaTenHoTO NPEBO3HO CPEACTBO, NOAALPXKAHO
ot GPS, 1 BTOpKN Habop OT M300paxeHus oT oTkaszaHus oT GPS
netaTeneH anaparT CbLUO € 3acHeT.

XapaKTepuCTUKUTE Ha U300pakeHWeTo OT BTopus Habop
OT u300paxeHnsi cnefj ToBa Ce CbMNOCTABAT CbC CbOTBETHUTE
XapaKTepUCTUKN Ha M300paxeHMeTo OT nbpBus Habop oT
n3obpaxeHus. Tekywata no3vuMs Ha MNPEeBO3HOTO CPEACTBO C
oTka3 ot GPS ce u3yucnseBa Bb3 OCHOBa Ha CbOTBETCTBALLUTE
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XapaKTEPUCTUKM Ha U300paKeHMeTo OT MNbpBUSE M BTOpUS
KOMMMEKT n306paxeHusl.

A.2. Pilot assisting navigation system

Flying cars/boats are human-driven vehicles. In the mass
case, the pilots are not professional. Therefore, they need an
auxiliary navigation system for better air control and safe flying.

The know-how refers to an aided navigation system based
on a remote-controlled or self-piloted aerial vehicle that can carry
sensors, communication equipment or other payloads. It is
designed to control and assist pilots of flying vehicles. It is usually
an unmanned aerial vehicle - a UAV that moves above manned
flying vehicles and has a visual connection with them. It is
managed by a remote operator-head of the movement.

Typically, flying cars/boats use the Global Positioning
System (GPS) to provide navigation over various terrains. Many
scenarios require flying vehicles to fly in urban environments that
often have an urban canyon effect. The "urban canyon" is similar
to a natural canyon. The urban canyon is caused by streets in a
built-up architectural environment of many tall skyscrapers. Urban
canyons are known to cause problems with receiving GPS signals.

For example, GPS receivers can suffer from multipath
errors, which are caused by receiving a combination of direct GPS
signals and reflected GPS signals from nearby objects, such as
buildings. In an urban canyon, the GPS line-of-sight (LOS) signal
can be completely blocked by construction unfinished and
completed objects, and a reflected signal can reach the receiver,
resulting in significant position and velocity errors. Thus, when
flying cars/boats fly in urban environments, access to the GPS
signals necessary for drift-free navigation is often denied by the
urban canyon.

Many methods have been proposed to use imagery
navigation of autonomous aircraft. For example, matching or
cross-referencing the current terrain image of a GPS-disabled
vehicle to a satellite image of the same terrain has been proposed.
However, these methods lack the temporal and spatial proximity
required to use the imagery for urban canyon navigation.

The present know-how relates to a method and system for
navigating one or more aircraft in an urban environment. The
method includes flying at least one Global Positioning System
(GPS) aircraft at a first altitude above an urban environment and
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flying at least one non-GPS aircraft at a second altitude above an
urban environment that is lower than the first altitude height. The
aircraft are in operational communication with each other so that
images can be transmitted between them. A first set of images
from the GPS enabled aircraft was captured and a second set of
images from the GPS disabled aircraft was also captured.

The image features from the second set of images are
then matched with the corresponding image features from the first
set of images. The current position of the GPS-failed vehicle is
calculated based on the corresponding image features from the
first and second image sets.

B.1. UHoBaTMBHM pelleHUs1 3a HaMmaneHue pasxoaa Ha
eHepruss M HeobGxogauMmaTta MOLLHOCT 3a HMCKOCKOPOCTHM
camMorneTu ¢ eAHOBPEeMeHeH PbLCT Ha nogemMHaTa cuna

M3BeCcTHO e, 4Ye nepudepunTe Ha KOHBELMOHanHUTe
Kpuna Ha camoneTute MpuUYNHABAT 3HAYUTENHW EHEepPrunHn
3arybn, 3aloTo uMpKynausdTa Ha Bb3gyxa OKOMo Kpunata no
Ob/MKnHata UM 3aBbpTa  Qro3enaxa Ha camoneta BbB
BepTMkanHa nocoka. CamoneTbT He € B oOnTuManHata cm
XOpWU3OHTarnHa no3uuusa npu KprUcepckoTo cu neteHe. M toea e
npuyHaTa 3a 3HaYUTENHO YBENNYEHOTO MY CbMPOTUBMNEHNE, KOETO
Ce Hapuya WHOYKTUpaHo cbnpoTuBneHne (INDUCED DRAG),
NPUYNHEHO OT nepudepHUTE KPUIMHM BUXPU.. TOBa € U3BECTHO OT
OeceTurneTnsi Ha aBUOKOHCTPYKTypUTe.

DRAG DISTRIBUTION OF CONVENTIONAL WING AIRPLANE

._nnm

OINDUCED DRAG BEPARASITIC DRAG BOTHER DRAG
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DRAG DISTRIBUTION OF ANNULAR RING WING AIRPLANE

OINDUCED DRAG BPARASITIC DRAG BOTHER DRAG

CpaBHeHMEeTO Mexay NpeaxogHuTe ABe guarpamu
nokasea 3Ha4YMTENHOTO HaMarleHMe Ha CbNPOTUBIIEHNETO Ha
MOTOPHU 1 6E3MOTOPHM CaMoneT ¢ NPbCTEHOBUOHN Kpuna,
CNpsIMO TakmMBa C KOHBEHLIMOHAITHU KpWia - Ha Han-ropHaTta
anarpama. A HeobxognmaTta eHeprusi 1 MOLLHOCT 3a
npeoonsiBaHe Ha CbNPOTMBIIEHNETO € MMaBHUAT aKLEHT, HE caMo
Ha Ta3un yact HOY-XAY, HO 1 Ha LUSANCTHOTO U3NoXeHne B Ta3un
KHUra.

HamansiBaHe Ha CbNPOTMBIEHMETO Ha camoreTa B nosnet
€ OCHOBHaTa 3ajada npea aBUKOHCTPYKTypuTe. [lo3Hatu ca wu
Ha4YMHM Oa Ce OrpaHNyn MHOYKTUPAHOTO CLMNPOTUBIIEHNE, KOETO €
okono 37% oOT o06wWoTo cbhnpoTuBneHne. To HamansiBa C
yBEIIMYEHNE Ha CKOPOCTTa, HO MpU J03BYKOBU CKOPOCTU OCTaBa
3HaunTenHo. BwxTe cnepgpawara guarpama, nokassalla
OTHOCWUTENTHOTO HamarneHuve Ha WHOYKTUPaAHOTO CbNPOTUBIIEHWE
npw HapcTBaHe Ha ckopocTTta Ao 0.5 M:

MpoMsiHa Ha UHAYKTMPAHOTO CLIPOTUBIEHME, CMIPAMO
06LL0TO NpU A03BYKOBU CKOPOCTU

i ] MHAYKTMpaHO CLNpOTUENeHe
m OT NepychepHITe KPUNHM BUXpU
m O06wo cunpotvBenetve

0 20 40 60 80 100 120
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TbA KaTo nNpuM M3NUTaHE W KauaHe CKopocTTa Ha
OO3BYKOBUTE U CBPBbX3BYKOBUTE CaMONIETM € HaW-HuCcka —
CbOTBETHO HaW-MHOrO €HEeprnsi ce pas3xodBa B Te3n PeXuMMU,
3alLOTO MMEHHO Mpu TAX WHOYKTMPaHOTO CbMPOTUBIIEHME €
MakcumanHo. Oule no-HebnaronpuaTHO e, Ye 3a Kbe pasber npu
U3NUTaHe € HyXXHa 3HaYuMTenHo no-ronsama Tdra, OT Tasu npu
Kpencepcky noneT ¢ HEBMCOKA CKOPOCT.

OLLl,e no-mMoWwHM nogemMHu Apuratennm ca HyXHU 3a
BepTUKanHo uanutaHe. A Te ca Heu3bexHO Heobxooumu 3a
neTaWM KOMM W Marnku rpajcku enekTpo-camonetu. B Tesu
TUMWUYHU CNyYyan € U3rogHo MOTOpWUTE 3a BepTuKarnHa Tara ga ce
nonseat M 3a pPbCT Ha MoBAurawiata cuna npu Kpemcepcku
CKOPOCTMW.

TexHN4eckKM UM MKOHOMUYECKM €  uenecbobpasHo
aBuratenute da ca uKcupaHu KbM Kpunata WU TexHuTe
nponenepu ga ce BbPTAT B KpuITHU AMdy30pHU OTBOpU. TakmBa
KOMMAaKTHX CXeMM ca NpeanoynTaHu, He camo oT Kpunatu [JPOH-
OHOBE, HO OT Lenusi CnekTbp Ha [03ByKoBaTa erleKkTpuyecka
aBvauus, BKIIOYUTENHO M 3a aBuokonu. Ha yenHaTta kopuua e
nokKasaH netdau, moaen C 4YeTupu KpUiHO MHTEerpmpaHmn noaemMHu
BMTNa B NPbCTEHOBUAHO AenTa KPUINO CbC 3aTBOPEH BBHLUMH
KOHTYp. OTOEenHO Ternewo BUTNO Cb3fdaBa TAra 3a Kpencepcku
noner.
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CpaBHeHWe MUHMMaNHoO HeobXxoaAuMUTE MOLLHOCTU Ha
Ge3kpuneH u kpunat JPOH, B 3aBUCUMOCT OT CKOpOCTTa
400

E=MowHocT 3a
APOH B
XOpU3OHTaneH
350 noner
4,6439
y= 5x C—IMowHocT 3a
kpunat IPOH B
300 XOpU30HTaneH
nonet
Power (MowHocTt
250 3a IPOH B
XOpU3OHTaneH
noner)
200 = =Power (MowHocT

3a kpunat JPOH
B XOpU3OHTaneH

150 noner)

4
/ y= 5x3.5607
100

50

0

J
MacoBuHTe neTaAwWwmM enekTpUYCKn anapaTtin, ¢ eK1nax unu
6es3, psgko npesuwasat ckopocT oT 0.25M. lNpuuunHata e, ye
MUHUMAarHO HeobxoaumaTa MOLLHOCT 3a npeoonsBaHe, camo Ha
CbNPOTUBMEHMETO MM BbB Bb3ayXa, HapacTBa C TpeTaTta CTeneH
Ha ckopocTTa. A 6eskpunHute [JPOH, 3a maHeBpupaTt nogabpxat
€[IHOBPEMEHHO XOPWU3OHTanHWs noreT WM BepTUKanHa Tara no
BpeMe Ha BCUYKM MONETHU pexumu. Buxte cpaBHeHMETO Ha
ropHaTa pguarpama. BuagBo e, ye Heobxogumarta MOLLHOCT Ha
MOTOpUTE pacTe, NOYTM EeKCMOHeHUManHo, cbC ckopocTTa. Ho
HyxJaTta OT Tas3W MOLWLHOCT € MHOro no-marnka 3a Kpunatute
Bb34yLUHM anapaTu B KPeWcepcku nomneT, KoMTo e okono 95% ot
noneTtHoto Bpeme. OT TOBa cregBa 1 MKOHOMUSATA Ha eHeprvs 3a
nonet Ha kpunatute OPOH-ose. MNpu TaX eaHn n cblm BUTNA
MoraT Aa paboTaT KaTo NMOAEMHU U KaTO KPENCepPCKn, HO C MHOro
no-ManbK pasxod Ha eHeprus B kpewcepcku nonet. Macoso
no3HaTuTe OpPOHOBE ca Oe3KpWNHW netaTtenHu MalluHW, 3aLoTo
Ca eBTMHU 32 MacoBO NMPOU3BOACTBO C MOTOP-BMTNA, @ He 3aL0To
ca aepoaMHaMUYHO Mo-eeKTUBHM.
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PagukanHo HoBute [OPOH wn pgpoyrute netaTenHu
anapatu, pasrnefaHv Ha CcTpaHuuMTe Ha TasuM KHura, ca C
NPbCTEHOBUOHWU Kpuna, ¢ oBanHa unu gpyra ¢opma B 3aTBOPEH
KOHTYp. Han-yecTo BKNioYBaT OBE KPWUIMHW MMOCKOCTU C KBasu
aepoauHamMmyeH TbHBbK npodun. ToBa oO3Ha4aBa, 4ye Te ca C
OBOMHO NO-ManbK KpuneH pasMax 3a cblyaTa TOBApOHOCUMOCT.

HesaBucumo, 4e Moxe [a ca C NeKkn M TbHKU Kpuna, Te
SAKOCTHO W aepoAMHaMMYHO  3HAYUTENHO  MpPeBb3XoXaaT
KOHBEHLUMOHANHNTE fetaTtenHu MaluHM CbC CbNOCTaBUMU
napameTpu. A BCSKO TakoBa KPUMO MMa aKTMBHA KpUIHa MNMOLL,
NpUONM3NTENHO KOMKOTO Ha [BE KOHBEHUMOHanHuM kpuna. Ho
HAMa KpUITHU nepudepumn 1 3aTtoBa HsiMa nepudbepHn 3arybum npu
neTeHeTo.

VIHoBaTUBHMUTE NPOCTPAHCTBEHUM KPUITHU CTPYKTYpU ca
OYEBUAHO MeXa-HUYHO MOo-SKKU, 3alloTO ca C MO-ManbK KpuneH
pasmax npu egHa un cbLla nogemMHa KpurHa nnowy,.

["MaBHOTO NPeauMCTBO Ha TbHKUTE KBa3W Kpuna e, ye ca C
Nno-mManko YernHo CbNpOoTUMBIEHME BbB Bb3gyxa. A TO € Hau-
Ba)XHOTO 33 BCUYKM aBMALIMOHHM TPAHCMNOPTHM CPEACTBa.

Tu kaTo HeobxogumaTta MOLWLHOCT 3a MOTOPHUTE
Bb34YyLUIHM MaLUWHKW HApacTBa C TpeTaTa CTeneH Ha CKOpOCTTa UM,
TO ako ce Hamanu pJgebenvHata Ha Kpunoto 3 MNbTy,
HeobOxoaMmaTa MOLLOCT We € 3 MbTU No-HUCKa, NPU eAuH U CbLy,
KpUneH pasmax.

3atoBa pa3paboTMxMe TbHKM KBa3W KpWUiHW npodunu,
BKITIOYUTENIHO M C Marnky BepTuKanHu pbboBe, unu nogobHu
HaOTBXHU TPBOHM CTPYKTYpWU, Nog TSX, C KOETO €4HOBPEMEHHO Ce
npenaTtcTBat  nepudpepHute  3arybu " WMHOYKTUPAHOTO
CbMNpoOTUBPEHNE U Ce YyBenuyasa BbL3AYLIHOTO HandraHe noj
KpUNoTo, C KOETO aBTOMAaTMYHO pacTe 1 NogeMHaTa My cuna.

MopobeH pesynTaTt ce nonyyasa Npu TbHKM KBa3u Kpuna ¢
rrnagku ropHu 1 rpanasmn SOMHM NOBbPXHOCTMU.

[Mo-HaTaTbLWHO YyBenuMyeHne Ha TOBApPOHOCUMOCTTa Ha
KpUNoTo ce nocTura, 4Ypes Auy3opHO WHTErpupaHu BUTNA B
KPUMNHOTO TAMO. Te ce MOHTUpAT, Han-4ecTo, B ropHaTta yacT Ha
NPbCTEHOBUOHO KPUIO.

137



CpaBHeHuMe Ha Kpelicepckara HeTHa TOBapOHOCUMOCT Ha
kpunam IPOHoBe, cnpsimo [IPOH Ge3 kpuno
P 6e3 kpuno

Ha KOHBEHLMOHArNHo Kpuro

Ha OBarnHo Kpwuro

p p Ha OBarNHO KPUo € Andy30PHO UHTErpUpaHM 2 BUTNA

— Log. (Kpeiicepcka TOBapOHOCUMOCT Ha KOHBEHLIMOHANHO KPWUIo)
— = Power (Kpeiicepcka TOBapOHOCMMOCT Ha OBarHO KpUIio)
— = Power (Kpeiicepcka TOBapOHOCMMOCT Ha OBarHO KpUIIo C Andy30pHO UHTErpUpaHu 2 BUTNA)
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CkopocTt

J

VHTepnpeTpaHeTo U eKcTpanonMpaHeTo Ha pe3yntaTtu

OT HSIKOM €eKCrepuMeHTanHu uamepBaHMst ca 0000WEeHn Ha
ropHaTa guarpama. OT Hesl € BUOHO, Ye HeTHaTa TOBapOHOCUMOCT
pacte C NPbCTEHOBMOHO KpUIO, CNpsIMO Tasn C OOMKHOBEHO
Kpuno. Korato cCUMETpUYHO NPbLCTEHOBMAHOTO KPWUMO MMa [OBe
BrpageHv BUTNa, TOBApOHOCUMOCTTa My Mak pacTe, HO Mo-marko,
CMpsSIMO Cry4Yasi Ha OBafiHO NPbCTEHOBMAHOTO Kpuno 6e3 BuTHa.
Taka e npu Mmanku 6Ge3nunotHu kpunHm [OPOH-oBe, 3awoTo
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camuTe BWTMA, 3aedHO C MOTOpUTE CWU, HaTexasaT B obuwiata
Maca Ha neTaTenHWTe anapaTtu, BbMpPEeKM 4e noBuwaBaT
nogemMHaTa cuna. 3atoBa ce 3abaaBA pbCcTa Ha HeTHaTa
TOBAapPOHOCUMOCT C YBENIMYEHWE Ha XOpMU3OHTanHaTa CKOPOCT,
BWAHO OT Avarpamara.

MoxeM ga 3aknmounMm, Ye BrpageHvuTe BMTNA B kpunata
cnegBa ga ce nonseat orpaHuMyeHo. [NpuMepHO npu CTEeCHEHU
YyCroBMS 3a NeTAWM Konu, KouTo TpsibBa ga ce BnuMcBaT UM B
nbTHUTE rabaputu. Ho koraTto HsamMa TakmBa U NoAo6HM
OrpaHu4eHus, Han-ePEeKTUBHOTO  pelleHne €  OfeKOTEHOo
NPBLCTEHOBUABO OBAITHO KpUo, 6€3 MOHTMPaHW BUTMA B HETO.

Cbobpa3Ho M3NoXeHUTe pe3ynTaTh 3a KBa3UKPUITHUTE
npocdunu, B T. 6.5 Ha TasuM KHMra, Ha pgonHata rpaduka ca
CpaBHEHW eKCnepuMMEHTanHu pesyntatu 3a nogemHarta curna Ha
NPBCTEHOBUOHM KpWa C KOHBEHLMOHaNeH Nnpodun ¢ MakcMmanHa
aebenvHa 12% v Ha kBasu kpuneH npodgwun ¢ 7.5% gebenuHa, B
3aBMCMMOCT OT YBENIMYEHUETO Ha CKOPOCTTa:

CpaBHeHWe Ha noieMHaTa cuna 3a KBagpaTeH MeThp Ha
KOHBeHLMoHareH npodmn 1 KBasu Npodun - C NITLTHA NIMHUSA

——4— KoHBeHUWOHarneH npodmn /

—#— KBa3u kpuneH npogmn /7

[o ToykaTa Ha npecuyaHe Ha ropHuTe [fBe NVHUK
npenmyLecTBoTo B MoAeMHaTa cuna € Ha KBa3u KpUnHus
npocun, a npu M no-ronsmo ot 0.25 npegMmcTBOTO € Ha
KOHBEHLIMOHANHNSA KpUneH npodun.

Ho 4enHoTo cbnpoTMBneHMe Ha TbHBK KBa3n npodun
BMHarn € no-Manko OT TOBa Ha KOHBEHLMOHANHWA Npodun, KakTo
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ce BWXOaT OT NUWHEMHWTE 3aBUCUMOCTM OT CKOPOCTTa Ha
cneaBallaTa rpaduka:.

—@®— KoHBeHUMOHaneH npodun

12% o

Ksasu kpuneH npocpun 9% =

——Kgazu kpuneH npocpun 6% /./

3a BCekM aBMOMPOEKT Cce cnasBaT KOHKPETHU U3NCKBaHUS,
cropen KOHKpeTHUTe ycrnoBusi. Hanpumep oBanHuTe kpuna ca
npeanoyMTaHy LIMPOKO B aBuauusTa — B MoOTopHata M B
6e3MoTopHaTa, Npu ekunaxHuTe u GesekunaxHute camonetn. Ho
Janu B KpunaTa e ce BrpaxaaT BUTNAa € KOHKPETHO peLleHue,
cnopef crneunpuyHn orpaHuyeHuns 3a rabaputute u cobcteeHata
1M Maca. [MpoeKkTupaHeTo Ha KPUOTO € NPSIKO CBbP3aHO C BCUYKU
OCTaHanu KOMMOHEHTM Ha camorieTa, KaTo dio3enax, MOoTopw,
Kapro obemMn U T.H. B kpalHa cMeTka € HyXHa LsAnocTHa
KOMMIEKCHa ONTUMM3auWs, HO KpuraTa ca OT MbpBOCTENeHHa
Ba)KHOCT.

OBanHuTe NPbCTEHOBUAHU Kpuna ca pasnuyHu, cnopeq
KOHPETHUS MPOEKT. 3a HUCKU CKOPOCTU ca MoOXOAsSLM Kpuna C
npaBobIrbiHa nnaH-opma, KakTo € NokasaHo Ha JonHaTa nnaH-
cxema:
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3a MNo-BUCOKM, HO [03BYKOBM, CKOPOCTU € MNOAXOASALLO
NPBCTEHOBUAHO KPUMO C No-CTpeMuTenHa dopma:

T

Mpun CKOpOCTH OKOfOo M=1, n NO-BUCOKM,
NpbCTEHOBUAHWUTE Kpuna rybatr cBouTe npeavMMcTBa, 3alloTo
YeJNTHOTO UM CbNpOoTUBIIEHUE CTaBa ronAaMo. |_|pl/l BUCOKN CKOpPCTU
CTpenoBugHMTE Kpuna ca 3a npegnovutaHe. Ho korato craBa
BbNPOC 3a MOpcKka asuauus, BasmpaHa Ha camMorneToHocauu,
KaKTO 1 3a Opyry, HO U3NUTaLLM M KaualliyM Ha No-KbCU NUCTU ce
npegnoynTat camoneT! CbC CrbBaemMum Kpuna € NPOMeHnuBa
reomeTpus B nonet. MNpu nsnutaHe 1 KauaHe Te ca C pasnepuHu
Kpura c MakcumaneH pasmax. Ho ce cBuBaT B CTPEnoBMAHU
dopMM 3a BMCOKM CKOPOCTU U 3a MpeofosisiBaHe Ha 3ByKoBaTa
Oapuepa M CKOKbT Ha ynnmbTHeHue. Kakto n neteHeto ¢ M no-
ronsmo oT 1 B KOHyCa Ha BbITHOBUTE CMYLLEHNS.

Ho Tean BbNpocu ca n3BbH 06xBaTa Ha Tasn KHUra, KOATO
€ npeguMMHO 3a aepouHoBauuu, NpPpUNoOXumMu npu Oo3ByKOBUTE
poTopnnaHu.
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B.2. Innovative engineering solutions to reduce
energy consumption and power requirements for low-speed
aircraft while simultaneously increasing lift

The radically new VARIOCOPTERS have oval ring wings,
which means they have half the wingspan for the same payload.
Despite the fact that they may have light and thin quasi wings,
their strength and aerodynamics significantly surpass conventional
flying machines with comparable parameters. And each such wing
has an active wing area approximately equal to two conventional
wings. But there are no wingtips and therefore no wingtip
vorticities drag in flight.

At low speeds up to about 0.25M thin quasi-wings have a
higher load capacity compared to conventional wings. But at
speeds higher than 0.25M they lose their advantage in carrying
capacity.

But the frontal drag of a thin quasi profile is always less
than that of a conventional profile,

Specific requirements are observed for each low speed
aircraft project, according to the specific conditions. For example,
annular ring wings are widely preferred in aviation - in motorized
and non-motorized, manned and unmanned helicopters. But
whether propellers will be integrated into the wings is a specific
decision, according to specific limitations on dimensions and their
own mass.

The design of the wing (main aircraft payload component)
is directly related to all other components of the aircraft, such as
the fuselage, engines, cargo volumes, etc. Ultimately, overall
complex optimization is needed, but the wings are of prime
importance.

The annular ring wings are different, according to the
project. For low speeds, wings with a rectangular plan-form are
suitable. For higher, but subsonic speeds, an annular wing with a
swept shape is suitable.

The innovative technical solutions in this book have
proven to be fundamentally important. The results were achieved
through aeromechanical computer simulations and verified with a
number of flight tests. Thus, we objectified the indisputable
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advantages of radically new aerodynamic structures and derived
an analytical design methodology.

They refer to generally applicable aviation innovations by
solving hitherto insurmountable problems of passenger and cargo
air transport in the civil and military spheres. For example, the
quasi-airfoil of annular oval wings has been developed, in variants,
for a wide variety of aircraft wing structures.

Regardless of whether they are motorized or non-
motorized. Traditional civil and military aviation, for nearly a
century, has been progressing, but in the opposite direction.
Mainly with highly polluting and noisy jet engines. And they are
fundamentally incompatible, neither with environmentally friendly
aviation for short and medium-long routes, nor with courier
logistics needs, including for "last mile" deliveries to the customer.

That's why we developed thin quasi airfoils, including
small vertical ribs under them, which simultaneously prevents
wingtip losses and increases the air pressure under the wing,
which automatically increases its lift. A similar result is obtained for
thin quasi-wings with smooth upper and rough lower surfaces.

A further increase in the payload capacity of the wing is
achieved by diffuser-integrated propellers in the wing body.

At speeds around M=1 and higher, annular wings lose
their advantages because their front drag becomes high. At high
speeds swept wings are preferable.

But when it comes to naval aviation based on aircraft
carriers, as well as others, but taking off and landing on shorter
runways, folding-wing aircraft with variable geometry in flight are
preferred. When taking off and landing, they have spread wings
with maximum span. But they collapse into arrow-shaped shapes
for high speeds and to overcome the sound barrier and the jump
in compression. But these questions are beyond the scope of this
book, which is primarily about aero innovation applicable to
subsonic rotorcraft.
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C.1. KoHTpa-BbpTALWM Ce BUTNA

Tyk, pasrnexgame crnyvyauTe Ha BUTNa, YinMTo nepucepun
ce BBPTAT C Ao3BykoBa ckopocT. Camo ABynonaTtHuM BuTna C
ronemMn auvameTpu, npu MacumanHu obopoTw, npesuliaBaT
CKOpOCTTa Ha 3ByKa c nepudepumte cu. Ho ronemute guameTtpu
Cb3faBaT ronisiMo Bb34yLUHO CbMNPOTMBIIEHNE M 3aTOBa Te He ca
MacoBM 3a Kpencepcku TAroBu BuTna. BapuokonTtepute ca
MHOFOBUTMOBU POTOPMNaHW, 4YMUTO BUTNA ca C Heronemu
anameTpu, kakto 1 noedeTo 6e3kpunm JPOH-oBe.

Korato Bb3gywHata CKOPOCT € HWCKa  BMWTIOTO,
NpuyMHABa  3HAYMTENHO  KONMWYECTBO  TaHreHumaneH  umnu
poOTaLMOHEH BUXPOB Bb3AyLUlEH MOTOK, KOWTO Ce Cb3gaBa OT
BbPTAWMUTE ce nonatu. EHepruata Ha TO3M TaHreHumanex
Bb3QyLUeH MOTOK ce rybu ¢ egmHnyHo BuTno. BTopo Butno 3ag
MbPBOTO Ce Bb3MONI3Ba OT BEYE HAPYLUEHMS Bb34YLIEH MOTOK.

Ako e nobpe npoekTupaHo, 06paTHO BbPTALLOTO Ce BUTIIO
(3agHOTO BMTINO) He Cb3gaBa BbLPTAL, Ce Bb3AYLWEH MOTOK.
3atoBa TO M3TNackBa MakCMMarnHO KOMUYECTBO  Bb3OyX
paBHOMEPHO Npe3 Aucka Ha BUTNOTO — KOeTO BOAM A0 BUCOKA
TAra U HUCKa UHAyumpaHa 3aryba Ha eHeprusi. 3agHOTO BMUTIO
CblUO Taka, CNyXu 3a npoTMBOAENCTBME Ha edekta Ha
acMMeTPUYHUSA BBbPTSLL MOMEHT, NpUYNHABaH oT
KOHBEHLMOHAMHOTO BUTIO. HSIKOM MPOTUBOMONOXHO BLPTALLM Ce
CUCTEMM Ca MPOEKTUPAHM 3a U3NUTAHE C MakcMMariHa MOLLHOCT 1
edeKTMBHOCT, MO3BONSIBaNKA egHO OT ABeTe BuTna ga Obae
JeaKkTVBMpaHO MO BpemMe Ha  Kpewcepckum nonet 3a
eHeproukoHomusi. EAQHO npegHO CTauMoOHapHO BWUTMO MOXe Aa
CNYXXM 1 3a HanpaensBal, anapaTt Ha BbPTALLOTO Ce 3a4HO BUTIO.

EdektvBHOCTTAa Ha npOTMBOMONOXHO BbpTAWATa ce
BUTNO, obaye [OHAKbAE Ce KOMMEeHcMpa OT MexaHuyHaTa
CNOXHOCT Ha npefaBknTe, HeobxoaAMMK 3a BTOPOTO BUTIO.

HeszaBucumMo OT TOBa MPOTMBOMOMOXHO BbLPTALIUTE Ce
BATMA W pPOTOPU Ca YMEPEHO pPasnNpPOCTPaHEHW, KakTO BbB
BOEHHaTa MHOYCTPUS, Taka 1 BbB BOEHHOMOPCKUTE BLOPBXKEHMS
KaTo Topneda, KbAETO [JOMbfHWTENHaTa MOAAPbXKKA He e
npobnem 3a obpXaBHUTE BIOIKETU.

KoHTpa-BbpTAWMTE Ce BUTNA Ca LUMPOKO M3MOM3BaHU 3a
BOEHHW LIenn nopagu crieqHnTe Tpy NPUYUHKL
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1. Korato TEXHONorndaTa 3a NPOTUBOIMOJIOXHO
BbpTALWLKN Ce BUTNa ce paspaGOTBame, PEaKTUBHUAT ABuUraten
Gewe BbBeaeH. C peakTnBHUTE OBUraTesrin camMmoneTuTe NeTAaT no-
BVCOKO " r|0-61:p30 OT CKOPOCTTa Ha 3BYyKa

2. Tbproeckata HeO6XOOUMOCT Oa Ce NeTu BUCOKO
Hap4enst Hag Nnona3uTe OT KOHTPa-BbPTALLMTE Ce NMponenepu.
3. nOHaCTOFILLl,eM BOEHHU CUCTEMU C €eNleKTpU4eckun

BUTNA, MOpagM HUCBK LUYM W MNO-TPYAHO pafdapHO /TOMSIMHHO
3acMyaHe ca OTHOBO  npegnouyuTaHu.  BknwountenHo wu
KOHTPaBbpPTAWMTE Ce B KPBLIOBM MPbLCTEHM UnNu 6e3 Takuea.
KoHTpa-BbpTAWMTE Cce BUTNa enuMmuHupat  (6anaHcupar)
aCUMETPUYHUTE  KUPOCKOMUYHN  edeKTH, KOUTO  HeXenaHo
3aBbpTaT €AHOBUTNOBUTE camorieTu. KoHTpa-BbpTaWwmM ce BuTna
enMMunHnpat edektute Ha P-chakTopa, KOMTO ca CKIOHHM Aa
HaKMnoHABaT camoreTa, Korato NMMHUATaA Ha TAraTa He cbBMnaga c
TpaekTopusiTa Ha nosfeTta Ha camoneTta. To3n edekT ce obpbLLa,
KoraTto camoneTbT fieTu o6bpHar.

Cuctemnte 3a 3adBMXKBaAHE C  MPOTMBOMOSIOXHO
BbPTALWLM Ce 2 BUTMA OCUrypsiBaTt NoBeye OT ABa MbTU Mo-ronsma
cnMpayHa MOLHOCT OT cucTemata C €OMHUYHO BUTMO. ToBa
3HauMTenHO obnekyaBa 3abaBAHETO M cnvpaHeTo. Tbh KaTo
NPOTUBOMOSIOXHO BBLPTALWMUTE Ce 3aaBWMXKBaALLUM CUCTEMU uMaT
BUTNA, KOUTO C€ BbPTAT B MPOTMBOMOMOXHN MOCOKN, BCAKO BUTIIO
reHepypa efgHakbB, HO MPOTMBOMOSIOXKEH CNMPaYeH BbPTSLL
MOMEHT. Taka ce nsbsirea TpMMMUPaAHETO C ENEPOHU U 3aOKPUSIKK,
KOETO € HY)XHO MPU MOTOPHOTO CNUpaHe Ha eqHOBMTIIOB CaMorieT.

EdekTuBHa TAra Ha BuTNnaTa

KoHTpaBBpTAIWM Ce BUTNA B NPBLCTEH | I

KoHTpaBBpTAWM Ce BUTNA | I

BuTno B npbCcTeH | I

EAuHMYHO BUTNO | I

>4

KoHTpa BbpTAWM ce BuTNa ca ¢ oo 15-20% no-eHeprumHo
edeKkTBHN OT edHO BMTNO. ToBa e Taka, 3alloTO Bb3OyXbT,
npeMvHaBall, Mpe3 fonatute Ha BuTNata, Cce YycKopsiBa
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ABYKpaTHO, BMECTO e[HOKPaTHO, KakTo e Nnpu cuctemarta Cc efgHo
OTOpPEeHO BMTNO. BuxTe rpacduyHo cpaBHeHWe Ha edeKTMBHOCTTa
Ha pasnu4YHK1 BUTMa No-rope.

MpeoxogHaTta rpaduka ce OoTHacs 3a CPaBHUTENHO KbCH
LUUAMHOPUYHN NPBCTEHW. TAXHaTa AbMKMHA NO OCTa Ha BUTIOTO €
OKOIo efHa WwecTa oT AnaMeTbpa Ha BuTnaTa. [nasHaTta um pons
€ Ja HamanaT n Hynupat nepudepHuTe 3arybu Ha Butnara.

AKO MpbCTEHUTE Ce 3aMEHAT C KOHYCHW AMdY30pHU
KpbroBu TpbOM C HamansBaw, guameTbp cneg BWUTMOTO, a
AbIDKMHATa UM ce yBenumdM 5 M noBeye NbTUM OT TasuM Ha
UMNUHOWYHUTE NPBCTEHUTE ed)eKTUBHaTa Tdara Ha BuTnaTa ce
yaBosiBa. ToBa € CMHeprnyeH pesyntat OT HynupaHeTo Ha
nepudepHuTe 3arybu Ha BMTNATa U YyCKOPEHUETO Ha Bb3AYLUHWSA
MOTOK B KOHycHata Tpbba. CpaBHEHVMeTO e WMICTPUMPaHO Ha
AonHara rpaduka:

CpaBHeHMe Ha ed)eKTMBHaTa Tsira Ha OTKPUTO
BUTJIO U BUTINIa B KOHYCHU Andpy3opu

OTKpPUTO e AMHUYHO EQuMHWYHO BUTNO B KoHTpaBBbpTALWLM Ce
BUTIO KOHyceH auchy3op BUTNA B KOHyCeH
Andpy3sop

EcTecTBeHO Bb3HMKBA BBMPOCHT: 3aLlO KaTo ca TOrKoBa
edeKTUBHN KOHYCHUTE OMdy30pu He ce Mon3BaT MacoBO MNpu
IOPOH-oBete n nomobHn potopnnanHn? OTTOBOPBLT € AObibl.
KpaTkusit oTroBop e, 4e AbnArmTe KOHycHU Tpbbu, Han-4yecTo 4, ca
HanMpeyHo Ha feTexa U Cb3[aBaT rofsiMoO YENHO CbMPOTUBIIEHNE
B kpencepckun nonet. A Oeskpunuar OPOH, n 6Ge3a ToBa, e
HeedEeKTUBEH CaMO C MOAEMHUTE CU POTOPU B XOPWU3OHTamNEH
noner.

EnumuHnpaHeto Ha nepudepHuTe 3arybum Ha Butnara
cTaBa 1 6e3 NpbCTeHM, a Ype3 CBbP3BAHETO Ha nepudepumTe UM,
KKTO € MpeACTaBeHo B TpeTa rnaBa Ha KHuraTta.
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C.2. Contra-rotating propellers
If it is well-designed, a contra-rotating propeller will have
no rotational air flow, pushing a maximum amount of air uniformly
through the propeller disk — resulting in high performance and low
induced energy loss. It also serves to counter the asymmetrical
torque effect felt from a conventional propeller. Some contra-
rotating systems were designed to be used at take off, for
maximum power and efficiency, allowing one of the twin propellers
to be disabled during cruise to extend flight patrol time.
The efficiency of a contra-rotating prop is somewhat offset
by the mechanical complexity that comes with its design however.
Nonetheless, contra-rotating propellers and rotors are
moderately common in both the military aerospace industry and in
naval armaments such as torpedoes, where the added
maintenance is not a concern to government budgets.
Contra-Rotating propellers are widely in use for military
purposes for the following two reason:
When Contra-Rotating Propeller Technology was
being developed the jet engine was also being
introduced, and while Contra-Rotating Propeller
Systems had efficiency advantages over jet
engines, jet engines held out the promise of more
performance, and airplanes that could fly higher
and faster than the speed of sound
2. In the commercial airline industry the ability to fly
jets at great heights, and with less cabin noise,
also won out over the efficiency benefits of
Contra-Rotating Systems
3. Currently, propeller-driven unmanned military
systems, due to low noise and more difficult radar
and IR detection. Again they are preferred.
Including counter-rotating propellers.
Contra-Rotating Propellers eliminate the gyroscopic
effects that exist when flying with a single propeller. Gyroscopic
effects cause an airplane to yaw whenever the elevator is applied.
The more elevator that is applied, the greater this yawing effect.
Contra-Rotating systems eliminate this, so there is no yawing of
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the airplane whenever the elevator is applied, and consequently,
no radio mixing is required to remove it.

Contra-Rotating Propeller Systems eliminate the P-
Factor effects that tend to yaw an airplane when the thrust line
doesn’t coincide with the flight path of the airplane. This effect
reverses when the airplane is flying inverted, so while right thrust
in the motor can compensate somewhat when the airplane is
flying right side up, rudder to throttle mixing is needed to
compensate when the airplane is flying inverted

Contra-Rotating Propeller Drive Systems have two
propellers that provide more than twice the braking power that a
single propeller system. Also, since Contra-Rotating Drive
Systems have propellers that spin in opposite directions, each
propeller generates an equal, but opposite braking torque, which
eliminates the aileron trim effect that is seen on downlines when
ESC motor braking is used with single propeller setups

Contra-Rotating Propeller systems are 15% to 20%
more energy efficient than equivalent single propeller systems.
This is because the air passing through the blades of the
propellers is accelerated twice in order to generate thrust, instead
of a single time as it is with single propeller system

Increasing the efficiency of open propellers is done with
conical diffusers around them, which can double their effective
thrust.

Naturally, the question arises: Why, being so effective,
cone diffusers are not widely used in drones and similar
rotorcrafts? It needed long answer. The short is that the long cone
tubes are transverse to the horizontal flying trajectory and create a
lot of drag on the drone in cruising flight. And the wingless UAV is
ineffective anyway with only its lifting rotors in horizontal flight.

148



D.1. lloructuka c 6e3ekMnaxHa efieKTpoaBualus

lMpe3 nocnegHuTe roguMHu ce Habnwgaesa NpoubdTSBaLL
MHTEpPEC KbM M3MOM3BaAHETO Ha APOH TEXHONOMMS 3a JOCTaBKa Ha
naketn. 60% oOT noTpebutennte noOKpensaT [n[ocTaBkata C
apoHoBe. Kato uano, BCUYKM TbPCAT CKOpPOCTTa U yaobCTBOTO,
KOeTO OpoHoBeTe nocturaTt. Bce owe ocrtaBaT aepogvMHaMUYHM
npobnemu, konto Tpsbea aa 6baat peLleHu.

Heobxoanm e pbCT Ha TOBapHMS KanauuTeT Ha KpunaTa
npu 3anasBaHe Ha KOMMAKTHM pasmepu. ToBa MoXe pga ce
nocturHe ¢ BAPNOKOINTEPW ¢ TbHKM KBa3u kpuna, kouto 6e3 aa
yBenuyaBaT brbfla Ha aTaka MnoBulaBaT nogemMHa cuna. Toea
HOy-Xxay € WHOBauus, KOSITO CUHeprMyHo obeauHABa [OBa
e[HOBpPeMEeHHN edekTa:

1. 3anasBaHe namMMHapHOTO O0OTMYaHe Ha ropHaTta
NMOBBPXHOCT Ha KPWUIOTO, 3a Aa HE Ce OTKbCBA FpaHUYHUS
Bb3dylIEeH CroW, KOWTO cpuBa MnopaemHarta cuna. Tosu
edeKkT ce noctura C Trnagka Heu3nbkHana ropHa
NOBBPXHOCT Ha KpUIoTO.

2. PbCT Ha Bb3AyLWHOTO HandraHe noj kpwunoto, 6e3 ga ce
yBenMyaBa bBbrbMbT My Ha aTaka, OT KOeTo ps3Ko
HapacTBa M YeNHOTO My CbNpoTUBIEHUE. TO3M edekT ce
noctura ¢ TypOynuaupaHe Ha Bb3OYLWHUSA MNOTOK Nof
KPWUIoTO, 4pe3 yCrnopegHn nonyuunMHOPUYHN Tpbou,
HampeyHo Ha pa3maxa My, KakTo € nokasaH norneaa
OTMpeA Ha gonHaTa cxema:

HdonbnHutenHn ecpektn ot 1.2 ca:

e [lpenpeyBaT MoOTOKA Ha HexXeneHaTa Bb3dylIHA
UMpKynaums  nog  KpunoTo, npegussBuKkawia  oT
nepugepHUTE KpUIHM BUXPWU, KOETO B KpanHa CMeTKa
yBenuyaBa MHOYyLMPaHOTO Bb3AyLWHO CbMPOTUBIIEHNE Ha
BAPNOKOMTEPA.

e [lo-kbC pasber 3a nanutaHe Ha BAPVNOKOITEPA, koraTo
TOWN He € C NoAEeMHM POTOPU 3a BEPTUKANHO N3NUTaHe.
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MonyunnuHOPUYHM NMOAKPUIMHW KaHanM ca noaxoAswy U 3a
TbHKM OBanHW WNM BGOKC Kpuna C KBasu aepoavHaMUYHU
npodunun, KakTo e NokasaHo Ha AsicHaTa cxeMa Ha dourypaTa:

YBennyeHme Ha nogemHata cuna, €JHOBpPEMEHHO C
Bb3MOXHUCTU 3a BEepTUKalnHO M3nnMTtaHe N KauaHe, ce noctura c
BrpageHun Butna B UWIMHOPWUYHU NPBCTEHU B KpunaTta, KakTo e
NnoKa3aHHa cXxemMa Ha npejeH nornen KM 6OKC-Kpl/IJ'IOZ

TS >

KamuoHnTe ca HeusbexHu 3a JocTaBka, HO ApPOHOBETE
nbTyBaT ,N0 npaBa nuHMA® M uK36sareaT MNbTHUSA Tpaduka.
CkopocTTa Ha OpOHOBETE € MMaBHOTO MM NPEAUMCTBO.

CpepHaTa gocTaBka Ha MakeT C KaMWOH Cb3faBa OKoro 1
Kr eMucuM Ha napHUKOBM rasoBe. M3non3BaHeTo Ha Mmarnku
APOHOBE BMECTO KaMMOHM 3a AocTaBka, paboTeLum ¢ av3en, Moxe
Ja MNOMOrHe 3a CrpaBsiHe C W3MEHEeHWeTO Ha KnumaTta, 4pes
HamansiBaHe Ha MoTPeGrneHMeTo Ha eHeprusi, KakTo M Ha
OTAENSAHETO Ha NAapHUKOBW Fra3oBe.

OOBWKHOBEHO HaW-CKbMUSAT eTan oOT MbTyBaHETO Ha
JocTaBkaTa e 3a nocnegHata Mumsi, KOeTo CbCTaBnsiBa
npubnuauntenHo 50% oT obwwute pasxogun. [loTpebutenute
npegnoyMTaTt AocTaBka C APOH, KOMOMHMpaHa C MPUIIOXKeHUs 3a
MOOMNHM TenedoHM 3a ocurypsisaHe Ha MPOCNeaumMocT WU
nnaHvpaHe Ha poctaskute. 3atoBa UPS npegnarat pa
WHCTanMpaT MWHW XEeNWKOMNTEPHM MNOLaAKM B ropHaTa 4acT Ha
TexHWUTe kammoHn. Crnopes OLEHKMTE UM - NPpeMaxBaHeTo Ha camo
efHa Munsa OT MapLipyTute Ha Bceku oT 66 000 wodbopy Ha
KaMWOHM B KOMMNaHusitTa Moxe fa cnect o 50 mununoHa gonapa.
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D.2. Delivery DRONE

Initially drones were primarily associated with the military
and aviation sectors, however, they are now being increasingly
used for various activities within the non-profit and commercial
spheres.

Recent years have seen a flourishing interest in the use of
drone technology to deliver packages. McKinsey estimates that
autonomous vehicles including drones will deliver 80% of all items
in the future. This is fuelling investment and innovation in the area,
which in turn is creating a sizeable market.

For example, in the US alone drone delivery has grown
from a $40 million to a $1 billion industry in the five years between
2012 to 2017. This is expected to grow further with NASA
projecting that there will be commercial drones 2.6 million drones
operating per day in US skies by the year 2020.

60% of consumers indicate that they are in favour of or at
least indifferent to drone delivery. Generally, consumers are all in
favour of the speed and convenience that drones would bring to
the delivery process. However, there are still numerous issues that
will need to be addressed before consumers fully embrace this
technology.

Unlike delivery trucks, drones can travel “as the crow flies”
and this allows them to avoid traffic and complex navigation paths.
The speed of drones is a major selling point for customers.

What's more, faster delivery times could potentially reduce
shipping costs for customers, and this, in turn, may result in a
sales boost for retailers. Advocates for delivery drones posit that
this technology could work in tandem with existing transportation
methods to facilitate faster and cheaper fulfillment of goods.

The average truck delivery of a package creates about
1kg of greenhouse gas emissions. The use of small drones
instead of diesel-burning delivery trucks could help tackle climate
change by reducing energy consumption as well as the release of
greenhouse gases. Businesses could lower their transportation
emissions by supplementing traditional road haulage with electric-
powered drones.
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3aknoyeHue

HaBnn3aHeTo Ha enekTpuyeckn Bb3AyLWHU MPEBO3HU
cpeactBa € WUBKMYUTENHO HeobxoaMmo B CBeT/NIMHATa Ha
HapacTBawuTe rnobanHW HMBa Ha napHUKOBWM rasose. Kakto e
NokKasaHo Ha CTpaHMUMTE Ha Tasn KHura, nonsute oT
enekTpoaBsvaLumaTa ganey HaaxebpnaT pasxoaute. KasaHoTo He
Ce OTHacsl caMo 3a MpPeKUTe pPasxodu, HO U 3a BCUYKM OCTaHanw.
EnektpoaBunaumaTa He m3ckBa Obp30 paspacTBaHe Ha ynuMyHata
WMH(PPaCTPYKTypa, KOATO € CBbp3aHha CbC CKbMW OTYYXAEHUS B
rpagoBeTe. A 1 Tam BeYe HAMA U JOCTaTbYyHO CBOOOAHO MSCTO 3a
paswupsiBaHe Ha ynuuu. Peayntatute 3a HatoBapBaHeTo Ha 4-5
MECTHWUTE IpafCcku KONM NokKasBar, 4Ye B TAX, MO CTaTUCTUYECKUTE
n34ymcneHuns, ce Bo3dAT camo 1.2 yoBeka. KazaHOTO e o4eBUOHO
pasxvweHre Ha maTepuanyu oT aBTOMOOUITHUTE KOHCTPYKTypu. Ho
CTPEMEXBT € Konute pga ca no-yHMBepcanHu u  no-
npogaBaeMn.Tasnm TeHAEHUMS MOXe [Ja npogobimkm U npu
enekTpoasuvaLmaTa.

Mpeyka npen LWMPOKOTO HaBMM3aHe Ha en-Bb34yLUHU
TPaHCMOPTHN cCpeacTBa € CBbp3aHa C pasxoauTe, 3alloTo
OEH3MHBT, M NPEBO3HUTE CPeACcTBa, KOUTO Ce ABWXKaT C Hero, ca
necHo JoctbnHu cera. Ho rnobanHoTO 3atonngHe Hamara He
CaMO HOPMAaTMBHM, HO M (PMHACOBU CaHKLMU 33 HEEKONOTMMYHUS
TpaHcropT. W obpaTtHO - HOpMaTMBHU MpedepeHunn u
WKOHOMWYECKN CTUMYNW 3a enekTpnyeckata MobmumnHocT.

NpomeHuTe B nonuTukarta npes cnegBauloTo
JeceTuneTne e CNOMOrHaT 3a YrecHsABaHe Ha npexoda oOT
TPagULUMOHHN BBb3OYLWHU MNPEBO3HU CpeacTBa, 3adBWKBaHWM C
ropuso. Han-Hanpepn ToBa LUe 3acerHe TpaHcnopTa B rpagoBeTe,
KbAETO 3aMbpCABAHETO C OTMaAHWM BbIMEPOLHM ras3oBe € Hau-
CWIHO.

OcBeH  TOBa, peanu3aumMsita U ycnexbT  Ha
erneKkTpoaBMaumsita pas3yuMTa B ronsiMa CTerneH Ha CBETOBHOTO
HaceneHve n ce HagsBame, 4Ye 4Ype3 MacoB MapKETUHr U
nporpamMmm 3a €eKonorMyHo obpas3oBaHMe xopaTa Wwe 6baar
CTMMyNVpaHn ga ynpaensiBaT eNekTpuYecko Bb34yLHO MPEBO3HO
CcpeacTBoO, BMECTO Aa Mbn3dAT B rpagckvus Tpadwuk. Kakto n ga
non3eaTt aepoTakcuTa, ynpaBnsBaHN OT NUIIOTKU, NOAMNOMAaraHu ot
HaBUraLUMOHHU cCUCTEMM, KaTo onucaHaTa B T. A B yactta HOY-
XAY.
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Conclusion

An obstacle to widespread adoption of electric air
transportation, not just for airmobiles, is cost, because gasoline
and the vehicles that run on it are readily available, convenient,
and inexpensive now. But global warming imposes not only
regulatory, but also financial sanctions for non-environmental
transport. And vice versa - regulatory preferences and economic
incentives for electric mobility.

The innovative technical solutions in this book have
proven to be fundamentally important. The results have been
achieved through aeromechanical computer simulations verified
with a number of flight tests. We analyzed the indisputable
advantages of radically new aerodynamic structures and derived a
methodology for their design. For example, the invented quasi-
airfoil of annular wings has been developed, in variants, including
vertical takeoff DRONEs. The traditional aero innovations of the
last century have evolved in the opposite direction. Mainly with
highly polluting and noisy jet engines. And they are fundamentally
incompatible, neither with environmentally friendly aviation for
short and medium-long routes, nor with courier logistics needs,
including for "last mile" deliveries to the customer.

The expansion of urban traffic and parking capacities is
clearly lagging behind for many reasons. In short, street traffic will
rapidly increase, with which the average speed of street
movement in cities will decrease.

Small electric aviation has an obvious advantage in busy
city traffic. Including flying cars that can function both as road
vehicles and as air transport. They are familiar, but not yet
mainstream.The statistics for city cars (regardless of electric or
non-electric) clearly show that they are mostly driven only by their
drivers. The average passenger load of all types of cars in the city
is at least 1.2 people, with 4-5 passenger seats in them.

The important thing for small electric aviation is to fit into
electric mobility and not to use any polluting fuels.

Many prototypes were built from the beginning of the 20th
century until now, using various flight technologies. Most of them
are designed to take off and land on a runway. Although projects
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are rapidly increasing, none have yet been built in more than a few
numbers.

Electric aviation is efficient and, accordingly, economically
competitive, if it relies more on the lifting power of wing structures
instead of lifting rotors. The latter are indisputably necessary for
vertical take-off, but are poorly effective in all other flight modes.

Furthermore, the realization and success of electric
aviation relies heavily on the world's population, and we hope that
through mass marketing and environmental education programs,
people will feel encouraged to fly an electric air vehicle.

Every person can make a difference !

Other books by the same author:
"E-Aero Cars"
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