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AHHOTauus. becnunoTHble Bo3ayLwHble cyaa (BBC), 0co6eHHO Manbix Knaccos, HabmpatoT no-
MyNSPHOCTb B FPpaXkAaHCKMX cdepax NpuMeHeHns 1 hopMmpytoT BbICTPO PacTyLLUMIA MYPOBOW
PbIHOK. B CBA3M C 3TUM aKTyannaupyeTcst BOMPOC HAaXOXAEHMSA Takoro MCTOYHMKA SHEPrW ANs
HWX, KOTOPbIN 06ecnevnBan 6bl MakCUMabHOe BpeMs NONETA NPU MUHUMaNbHOM yBeMYEHNM
Maccbl 1 06bEMa camoro bBC. BbiaenstoTes Tpu KNtoYeBbIX Tvna aHeprocHatxeHns 6BC 6yay-
LL|ero, anbTepHaTVBHbIE PACMPOCTPAHEHHBbIM CerYac ABUraTeNsiM: akkyMyaTOPHble 6aTapen,
(hoToaneKTprYecKe Moayu 1 BOAOPOAHbIE TONIMBHbIE 3N1eMeHTbI. PaccMaTpuBaeTcs UCNOosb-
30BaHMe rMepUaHbIX MCTOYHUKOB SHEPI MM Kak OCHOBHas TEHAEHUMSA pasBuTHA aHepreTukn BBC.
AHanM3npyroTes ABa GPOHTUPHbIX TEXHOOMMYECKUX HAaNpaBeHns B 3ToW chepe: yBenmyeHne
MAOTHOCTM MOLLHOCTW AN151 aKKYMYNSTOPOB W NOBbILLEHWE NAIOTHOCTU AaBeHUs B 6annoHax
ANS XxpaHeHuns Bogopoda. [lenaeTcst BbIBOA O TOM, YTO ANs POCCUMM UMEHHO 3TV HanpaBeHWs
[OJSDKHbI CTaTb ONpeAenstoLLMMY B Pa3BUTUM TEXHONOMMI 3HeprocHabeHns BBC.

KnroyeBbie cioBa: 6eCrnioTHbIE BO3AYLUHbIE CyAa, aKKYMYISTOPHbIE 6aTapen, YOTOS/IEKTPUYECKME
CUCTEMBI, BOJOPOAHbIE TOMIMBHbIE 3/IEMEHTbI, M0A43apsAKa MEeTOAOM MojKayku, 6ecrnpoBogHas na-
3epHasi nog3apsaka, npyesisHbie bBC, BOAOPOAHbIE 6a/IIOHBI.

Abstract. Unmanned aerial vehicles (UAVs), especially of the smaller classes, are becoming
increasingly applicable for civil purposes and are forming a rapidly growing market. This brings
forward the problem of finding such a way to fuel them that would ensure maximum flight
range without significant increase in UAV weight and size. We discern three such ways which
constitute an alternative to present-day engines and will be determinant in supplying UAVs in the
future: batteries, photovoltaic systems, and fuel cells. We also consider hybridization as one of
the key trends in UAV energy of the future. With regard to the latter, we also analyze two frontier
technological tendencies: the enhancement of power density in batteries and of pressure — in
hydrogen storage tanks. We conclude that these should become determinant directions of
Russia’s policy in terms of UAV energy supply.

Keywords: unmanned aerial vehicles, batteries, photovoltaic systems, fuel cells, swapping, wireless
power transfer, tethering, hydrogen storage tanks.

B HacTosLLIEe BPEMS HAMETUIICS YCTONYN-

Bblil POCT Crnpoca Ha 6ecrnuoTHble aBuaLmu-

ll OHHbIE CUCTEMbI U BECTINNOTHbIE BO3AYLLHbIE
cyna (BBC) ans cneumnanbHblIX, FpaxaaHCKux

¥ KOMMepYecKmnx cep npumMeHeHns. AKTy-

anbHbIl pasmep 9TOro pbiHKa COCTaBAET,

No pasHbIM OLleHKaM, OT KOHCepBaTUB-
HbiX 12,5 MApa A0NA. 4O ONTUMUCTUYHbBIX

s BBC HamnbOoiiee

paCHpOCTpaHEHO 26,2 Mnpa aonn. B rod, a K 2030 r. oH MOXeT
VICIIOJIL30BAHMIE BblpacTu 4o 52,3—77,7 mapp gonn. s rog [1].

MpopblB B chepe BBC BO3HUK B pe3ynbTaTte
F&SOTyp6MHHbIX JOCTUXKEHWI B 0611aCTN MUKPOTMPOLIECCO-

POB W MCKYCCTBEHHOIO MHTENEKTA, @ TaKXKe
B pesynbTaTte NoSBAEHVN HOBbIX MOBUbHbBIX
NCTOYHMKOB 9HEPIrK, NO3BOMSOWMX CO3-
faBaTb UHTeNNeKTyanbHble 6eCnUIOTHUKN
C HM3KOWM CTOMMOCTbHIO 1 BbICOKON MOBUNb-
HOCTbHO. [10CTOMIbKY MOCKONbKY B Poccuu
B MocneaHee BPeMS, B TOM YMCe B paMKax
HaLunoHanbHOM TEXHONOrMYECKON MHULMaTK-
Bbl, aKTMBHO Pa3BMBaeTCs AaHHOe Hanpas/e-
HVe paboT, TO PaCCMOTPUM SHEpreTnyecKkme
acnekTbl BBC.

ABUTraTesien, ABuraTeaen
BHYTPEHHEro CropaHus
U 3JIeKTPOLBUTraTesien
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