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Mo6unbHble
HaBUraLlmMoHHble
KOMMJieKCbl

Ha OoTeYeCTBEeHHbIX
cynepsapKkux
cBeToamopax

ANa OCBOeHUAa ApKTUKU

[.B.Bacuaves, A. Y. Jlaprouwun
00O «HTII «Aspoonmuxka», Pamenckoe, Mock.06a.,
Poccus

PaccMoTpeH noTeHLMan BO3MOXHOCTen
CBeTOTeXHUYeCKUX MO6U/IbHbIX HABUTMALLMOHHbIX
KOMMJ/IeKCOB, 06ecneymnBaroLmx gaabHUMN
NpUBOA, /1IeTaTe/IbHbIX annapaTtos nNo
rnavccage. OcHoBa KOMMJeKca — cynepsipkue
MOHOXPOMHble CBeTOAMOAbI NPOU3BOACTBA
KoMmnaHum OO0 «HMLU, O3 «ONT3J1». Ansa
CpaBHeHUS XapaKTepuCcTUK CBeTOAUOA0B

AN 3a4a4 HaBUrauum BbiI6paH HOBbIM
napameTp - pacnpejejieHue oCBeLWeHHOCTH

B MNJIOCKOCTMU, NeprneHanKyIspHOM ONTUYeCKon
ocu cBeTogmoaa. MapameTp BAMSET Ha
Macco-rabapuTHble U TAaKTUKO-TEXHUYecKkue
XapaKTepUCTUKU NPOEKTUPYeMbIX U3 eNun.

Knto4yeBble c1oBa: MOHOXPOMHDbI MOLLHbIN
cynepsipkuii CBETOAMOM, BTOPUYHAA ONTUKA,
oTpakaroLas NoBepXHOCTb, MH3a OpeHens,
pacnpeneneHne oOCBeLLeEHHOCTH, ONTUYecKkas
0Cb, ONTUYECKAs CUCTEMA, YTOJ1 PACXOAUMOCTH
CBETOBOI0 NMNOTOKA, MOBW/IbHbIN HABUTALLMOHHbIN
KOMMJIeKC, ramccaaa

CTaTbs nosyveHa: 21.03.2020
MpuHaTa K nybamkaumm: 23.04.2020

5 Maprta 2020 roga npesuaeHT PO noanucan Yxkas N164
«06 OCHOBax roCyJapCTBeHHOM IOTHUTHUKU Poccuil-
ckor denepaniiv B APKTHKe Ha Ilepuof, 1o 2035 rogar.
B Lensix peasu3alily yKasa IIPaBUTeNbCTBO PP B 61n-
SKaHulIde OHU MpefcTaBUT B CoBeT Be3somacHocTu PP
IIPOeKT CTPaTerdu Pa3BUTHSI APKTHYeCKOM 30HBI PO
nmo 2035 roaa.
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Mobile Navigation
Complexes on
Domestic Superior
Leds for Development
of The Arctic
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The article discusses the possibility of creating
lighting mobile navigation systems that provide
long-range drive of aircraft along the glide path.
System base — monochrome LEDs of LLC SPCOD

“OPTEL". A new parameter was proposed for
navigation issues - the distribution of illumination
in a plane perpendicular to the optical axis of the
LED. The parameter affects the overall dimensions
and tactical and technical characteristics of the
designed products.
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On March 5, 2020, the President of the Russian
Federation signed Decree No. 164 “On the Basics of State
Policy of the Russian Federation in the Arctic for the
Period Until 2035”. In order to implement the decree, the
Government of the Russian Federation in the coming
days will submit to the Security Council of the Russian
Federation a draft strategy for the development of the
Arctic zone of the Russian Federation until 2035.

One of the priorities of this strategy will be the
promotion of environmental technologies in transport,
in particular, the revival and development of a network
of aerodromes for small aircraft, as one of the most
environmentally friendly modes of transport. The
ongoing climate changes in the near future will make
the Northern Sea Route safe and profitable for shippers,
so the task of its aviation support is very important.
This will require the restoration of the now abandoned
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OmHUM U3 IPHOPUTETOB 3TOM CTpaTeruu Oymer
IIPOJBHKEHHE IPUPOLOocOeperaloniux TeXHOJIOTHUH
Ha TPaHCIIOPTe, B YAaCTHOCTH BO3POKIEHHEe H Pas-
BUTHE CETH a’dpPOAPOMOB [JIS MJIOM aBHAIIMH Kak
onHOro u3 Haubomee 3KOMOTHYHBIX BHIOB TPaHC-
nopra. [Iporcxofsinpe KIMMaTHUYeCKHue H3MeHeHU s
B 6mrkanimem 6ynymieM chenaroT CeBepHBIM MOP-
CKOM NyTh 6€30IIaCHBIM U BBIFOJHBIM [JISI IPY300T-
IIpaBHTeNIeH, I103TOMY 33Jada ero aBHALIMOHHOIO
obecrieueHUs SB/ISIETCS BeChbMa BaKHOM. DTO IOTpe-
OyeT BOCCTAaHOBJIIEHUSI HBbIHe 3abpOLIEHHBIX a3po-
MOPTOB, MAaJIBIX B3JI€THO-IIOCAIOYHBIX ILIOLIAZOK
U moisoc, ocobeHHO Ha CeBepe u [JlanbHeM BocToke.
JIOTIONTHUTENBHBIM CTHMY/JIOM K 3TOMY SBJISETCS
IIOBBIIIEHHBIN HHTEPeC K PA3BUTHIO X03SHCTBEHHOHN
IesTebHOCTH B apKTH4YecKoM bacceriHe, IIOCKOJIBKY
B Oymymem mo 30% Bcex yIJIeBOAOPOLOB OyayT H4oObI-
BaTh B APKTHKe.

B HacTosIIIee BpeMsI BOCCTAHOBJIEHUE U CO3LAHUe
60JIBIIOr0 KOJIMYeCTBa HOBBIX B3/J1€THO-II0CALOYHBIX
IJIOIIAJI0OK, CIIOCOOHBIX IIPHHKMMATh Pa3iHUHbIe
THIIBL JIETATEIbPHBIX aIllIaPpaTOB MAJOr0 W CpefHEero
KJacca, UMeeT 3HAYHUTeIbHbIe TPYLHOCTH. HX CyTh
3aK/II0YaeTCsi B MAaTEePHUAIBHBIX 3aTpaTax, YUHUTHI-
Bas YAQJIIEHHOCTb OT HAaCeleHHBIX IIYHKTOB U CJIOXK-
HOCTb OCHAILEHHS TaKUX IIJIOIIALOK I[IOCTOSHHO
JlelCTBYIONleN [IOPOTOCTOSINEN HaBUTALIMOHHON
HHQPACTPYKTYpPoi. B 3ToM ciaydae ocobyio aKkTyasb-
HOCTh ITpHobpeTaeT co3JaHHe HeJOPOTHX MOOMIIb-
HBIX CBETOTEXHUYECKUX KOMIIJIEKCOB HATBHEro MpU-
BOJA, pPeNIANIMX 3afady IIpHeMa JIeTaTeJbHOIO
amnmaparta o rinuccage. OHHM IO/DKHBL obecrievyu-
BaTh OBICTPOe pa3BepTHIBAHHE Ha MeCTHOCTH, HMeTh
Majnoe sHepromorpebneHue (eAHHHUIBI BaTT [JISI
IIUTAaHUS OT IIe€PEeHOCHOI0 aKKyMY/ISTOpa), rapaH-
TUPOBATh HafeSKHYIO paboTy B Pa3sIUYHBIX KIHMa-
THUYECKUX 30HaX U 0e30MMacHOCTh P BHIIIOIHEHUHU
[I0CAAKU HOYBI0O M JHEM B IIPOCTBIX U CIOSKHBIX
METEeOoyCIIOBUSX.

Co3IaHKe TaKUX KOMILIEKCOB HAIIPSIMYIO CBSI32HO
C IpUMeHeHHeM MajorabapUTHBIX MOLIHBIX HCTOY-
HUKOB CBeTa, 0e30IIacHBIX AJIS BHU3YaJIBHOTO HabIro-
IeHUsl, YCTOMYUBBIX K BO3JEHMCTBHUIO MeXaHHUYeCKUX
Harpy3ok M IIepeIlafioB TeMIlepaTypbl. [1omo6HBIM
Hab0poM XapaKTepHUCTHUK 007Iafa0T TOIBKO MOIIHBIE
cyIepsipkue CBeTOL OB,

B HacTosIee BpeMs PBIHOK CBETOTeXHHYECKOH
IpPOAYKIMHK IIpefjiaraeT 6ojbIION BBIOOP Pa3HOO-
OpasHBIX CyIEepSpKUX CBETOAHOAOB. [ Cy>KeHHSs
30HBI IIOMCKA MBI PACCMATPUBAaEM TOIBKO MOHOXPOM-
Hble CBETOAHOnbI, GOPMUPYIOIIMEe CBETOBOM IIOTOK
B KOHYCe C IIOJTHBIM YIJIOM PacKpBITHS He bosee 40°
I10 IT0JIOBUHHOMY CHISKEHHIO CHJIBI CBETA.
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airports, small runways and runways, especially in the
North and the Far East. An additional incentive to this
is the increased interest in the development of economic
activity in the Arctic basin, since in the future up to 30
percent of all hydrocarbons will be produced in the
Arctic.

Currently, the restoration and creation of a large
number of new take-off and landing sites capable of
accepting various types of aircraft of small and middle
class has significant difficulties, including material
ones, given the remoteness from the settlements and
the difficulty of equipping such sites with a constantly
operating expensive navigation infrastructure. In
this case, the creation of inexpensive mobile lighting
systems of long-distance drive, solving the problem of
receiving the aircraft along the glide path, providing
rapid deployment on the ground and having low
power consumption (units of Watts for power from
a portable battery), capable of working reliably in
various climatic zones and providing safety during
landing night and day in simple and difficult weather
conditions.

The creation of such complexes is directly related to
the use of small-sized powerful light sources that are safe
for visual observation, resistant to mechanical stress
and temperature changes. Such a set of characteristics
only have powerful super-bright LEDs.

Currently, there is a wide variety of superbright LEDs
on the lighting products market, therefore, to narrow
the search area, only monochrome ones are considered
that form the light flux in a cone with a full opening
angle of no more than 40 ° to reduce the light intensity
in half.

The world leaders in the lighting products market
are foreign firms CREE, LUXEON, LUMILEDS, OSRAM,
NICHIA, SEOUL, PHILIPS, etc. producing powerful LEDs
and assemblies, both monochrome and white, the
proportion of which is predominant, which explains
the wide scope of their application for lighting purposes.
The use of powerful monochrome LEDs is limited
mainly by their use in architectural and advertising
lighting [1-2].

The variety of applications for high-power LEDs
has determined universality in the approach to their
design - the LED module is composed of two parts: the
LED itself or the assembly and located in the immediate
vicinity of the secondary optical system that provides
the collection and formation of the light flux. This
universalism has many positive aspects, and at the
same time, in the creation of such a highly specialized
technique as the navigation system of the long-distance
drive, a shortcoming of such a constructive solution of
the LED module has been revealed.
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Ha pBlHKe CBeTOTeXHHUYeCKOH MPOAYKLIHUK MHPO-
BBIMH JIHJepaMU SIBISIOTCS 3apybeskHble GHPMBI
CREE, LUXEON, LUMILEDS, OSRAM, NICHIA, SEOUL,
PHILIPS ¥ T.A. BBIIIYCKAIOI[He MOIIHEIE CBETOJHOMbI
B BUJE CTeKOB U COOPOK MOHOXPOMHOro u 6esoro
LiBeTa CBeueHUs MJIs Liejlel ocBellleHHs. IIpume-
HeHHe MOIIHBIX MOHOXPOMHBIX CBETOAHOIOB Orpa-
HHUYeHO B OCHOBHOM LleJISIMH HCIIO/NIb30BaHHUS HX
B aPXHUTeKTYPHOM M PeKJIaMHOM IofcBeTKe [1-2].

PasHoobpa3re MeCT IPHMeHEHHS MOIIHBIX CBe-
TOAHOMOB OIpefe//N YHHUBEPCAIbHOCTh B X KOH-
CTPYKTHBHOTO HCIIO/IHEeHUs1. CBETOAMOIHBIN MOJYIb
COCTOMT M3 JIByX dYacTei: COBCTBEHHO CBETOJHOAA
HUnd cOOPKU U PaCIIONIOKeHHOM B HeIOCpe[CTBeH-
HOM OJM30CTH BTOPHUYHOM ONTHYECKOM CHCTeMBI
it cbopa M GOPMHUPOBAHHUSI CBETOBOTO IIOTOKA.
9TOT yHHUBEPCATH3M HMeeT MHOIO II0JI0KHUTeIbHBIX
MOMeHTOB. Ho B Toxke BpeMs B fie/le CO34aHM S TaKOU
y3KOCIIeUJIM3MPOBAHHOKN TeXHUKH, KaK HaBMrIa-
LIMOHHBIF KOMILIEKC Ja/IbHEro IIpuBofa, obHapysKeH
HeJJ0OCTaTOK TaKOro KOHCTPYKTHBHOIO pellleHHs CBe-
TOAHOJHOTO MOJYJIS.

Hambonee KkpymHble GHPMBI, BBIIIYCKAIOLIHE BTO-
puuHywo onTHKy 3T0 LEDIL, KHATOD, FRAEN u T.1.
KOHCTPYKTHBHO BBIIIyCKaeMas 3TUMHU GHPMaMU BTO-
pUYHasl OIITHKA HMMeeT MHOro obimero. Bo-mepBhIX,
3JleMeHTbl BTOPUYHOM ONTHKH PaCIO/I0KeHbI
B HEITOCPe/ICTBeHHOM O/IM30CTH OT UCTOYHHKA CBeTa.
Bo-BTOpBIX, X GopMa B GONBIIMHCTBE CJIy4aeB IIPHU-
obpeTaeT BHUA KOHYCOOOpa3sHOHW QHUIYPHl C 3IeMeH-
TaMH OTpaskalolllel IIOBepXHOCTH M, B HeKOTOPBIX
clydasix, MTHH301 OpeHenst Ha Tople. IIpU BBICOKOK
Iojle TIepexBaTa CBETOBOro IoToka (bosee 75%) Takas
BTOPHYHasl ONTHKA 06/1afiaeT 3HAUUTeIbHBIMU II0IIe-
pedYHBIMH pa3mepamu [3-8].

OTedecTBeHHBle CBETOAMOIbI PAacCMATPHUBAIOTCA
Ha npuMepe mpoaykuuu OO0 «HIIL O3I1 «OIIT3JI»
(r. MockBa). IIpu MeHblIeM, 10 CPaBHEHHIO C 3apy-
Oe>KHBIMH ITPOM3BOAUTENSIMH, 00beMe BBIITYCKa KOM-
maHusl rubko pearupyeT Ha KOHKpeTHEIe 3alauu
3aKa34yMKka, MHMess BO3MOXHOCTb aJaIllTHPOBATh
KOHCTPYKTHUBHOE HCIIOJIHEHHe KOpIlyca CBeTOAH-
oma moj rabapHUTHBIM pa3Mep CBETOTEXHHYECKOI'o
H3genus.

CpaBHeHHe BBIXOJHBIX I1apaMeTPOB 3apyOesKHBIX
MOHOXPOMHBIX CBeTOLHOAOB C BTOPUYHOH OITH-
KO M MOHOXPOMHEIX cBeToauonoB OO0 «HIIL O3I1
«OIIT3JI» moKasano, 4To y 3apybekHOM IIPOLYKIIUH
3a cyeT 6onbBIIMX TabapHUTOB IIOIIEPEYHOr0 CeUeHMUs
CHIDKEHO 3HaueHHe TaKOI'o BasKHOTO [1/15 IOCTPOeHHU s
CHCTeM HaBUTallUM IIapaMeTpa, KaK pacIlpefeile-
HHe OCBellleHHOCTH B IVIOCKOCTH, PaCII0/IOKeHHOH 3a
JIMH30U U MePHeHAUKYISIPHON OITHYeCKON OCH CBe-
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The largest companies producing secondary optics are
LEDIL, KHATOD, FRAEN, etc. Secondary optics, which
are structurally produced by these companies, have
much in common: their location is in the immediate
vicinity of the light source and their shape is, in most
cases, in the form of a cone-shaped figure with elements
of a reflecting surface and, in some cases, a Fresnel
lens at the end. With a high proportion of light flux
interception (more than 75%), such secondary optics has
quite significant transverse dimensions [3-8].

Domestic LEDs are considered on the example of
products of LLC SPCOD “OPTEL”, Moscow. With a smaller
volume of output compared to foreign manufacturers,
the company has the opportunity to adapt the design
directly of the LED housing for the specific task being
solved, which ensures a smaller overall size of the
lighting product.

Comparison of the output parameters of foreign
monochrome LEDs with secondary optics and
monochrome LEDs of LLC SPCOD “OPTEL” revealed
that for foreign products due to the large dimensions
of the cross section, the value of such an important
parameter for building navigation systems as the
distribution of illumination in the plane located
behind the lens is reduced and perpendicular to the
optical axis of the LED. Considering the fact that in a
navigation complex the light source (with or without
secondary optics) works in conjunction with remote
optical systems, this parameter directly determines
the dimensions of the product, which is especially
important for creating small-sized mobile navigation
systems. A comparison of the LED parameters is
illustrated in Fig. 1.

The analysis was carried out for single-chip high-
power monochrome LEDs with secondary optics
(foreign manufacturers) and similar in terms of power
consumption and total opening angle of the generated
luminous flux at a level of 0.5 of the maximum light
intensity (©,,,) of monochrome domestic LEDs of LLC
SPCOD “OPTEL” Moscow. The results revealed the
superiority of domestic monochrome LEDs, which are
1.4 times superior to foreign samples in this parameter.
Since this parameter is largely decisive, this allowed us
to conclude that the use of monochrome high-power
LEDs of LLC SPCOD “OPTEL’ is optimal for creating
small-sized mobile lighting systems for long-distance
drives that solve the problem of receiving an aircraft
along a glide path.

STE “Aerooptics”, in accordance with the terms of
reference for experimental design work approved by
the director and coordinated with the head of the
flight service of the FSUAE MES RF, developed the
AERU.461523.002 Fig. 2 mobile glide slope beacon [2].
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TOOHOAA. YUMTHIBasg TOT PaKT, YTO B HaBHUIALIMOH-
HOM KOMIIJIeKCe UCTOUHHUK CBeTa (C BTOPUYHOM OITH-
Kot uu 6e3) paboTaeT B COYETAaHHUHU C yoaTIeHHBIMU
ONTHYECKHMH CHCTEMaMHM, 3TOT ITapaMeTp HaIlps-
MyIO ompenensieT rabapuThl U3feIHsi, YTO 0COOEHHO
Ba’KHO /ISl CO3IaHHUSI MaorabapUTHBIX MOOMUIBHBIX
HaBUTALIMOHHBIX KOMIIJIEKCOB. CpaBHeHHE IlapaMe-
TPOB CBETOJHO/IOB IIOSICHSAET puc. 1.

AHajM3 TPOBOOMJICA OIS OJHOKPHCTAIbHBIX
MOILIHBIX MOHOXPOMHBIX CBETOLHOLOB C BTOPUYHOU
ONTHUKOM (3apybekKHBIX IPOM3BOAMTENEN) U aHAaJIO-
TUYHBIX I10 NOTpebiisieMON MOIIHOCTH M BeIHYHHe
IIOJIHOTO YIJIa PaCKpHITHA COOPMHMPOBAHHOIO CBe-
TOBOIO IIOTOKAa II0 ypoBHIO 0,5 OT MaKCHMaabHOHU
cuibl cBeTa (0;,,) MOHOXPOMHBIX OTeUeCTBeHHBIX CBe-
Tomuromos OOO «HIIIl O3II «OIIT3JI» (r. MocKBa).
[Tony4yeHHBIe Pe3y/JbTaThl BBIABU/IH IIPEBOCXOICTBO
0TeYeCTBeHHBIX MOHOXPOMHBIX CBETOAHOMOB I10 yKa-
3aHHOMY IIapaMeTpy B 1,4 pa3a. II0CKO/IbKY AaHHBIN
IapaMeTp SBJISeTCS BO MHOIOM OIIpefe/sIoliM, 3TO
II03BOJIMJIO YBEPeHHO TOBOPUTbh 06 ONTHMaJIbHOCTH
KCIIO/Ib30BAHUSI MOHOXPOMHBIX MOIIHBIX CBETOMH-
omoB OO0 «HIIL] O3II «OIIT3JI» B ManmorabapuTHBIX
MOOMJIBHBIX CBETOTEXHHUUYECKHX KOMIUIeKCaX MAalb-
Hero IpHBOJA, pellalolIuX 3aJavyy IIpHeMa JieTa-
TeJIBHOTO aIlllapara 1o IJIKccaze.

HTII «AspoomTHKa» B COOTBETCTBHUH C TeXHHUYe-
CKMM 3aJlaHHMeM Ha ONBITHO-KOHCTPYKTOPCKYIO
paboTy, yTBepsKIeHHBIM AHUPEKTOPOM M COIJIaCOBaH-

91/2

b)

Puc. 1. CpasHumenbHoe pacnpedeieHue 0ceeLieHHocmu
(E=£(r)) 8 nnockocmu nepnenduyasipHoli onmuueckol ocu
c8emodu0da U pacnonoxxeHHoL 8 e20 8epLULIHe: d) ceemo-
du0d OO0 «HIL, O3 «OMT3/1»; b) munosoli ceemoduod
€0 8mopu4Hol onmukoli 3apy6exxH020 npou3soocmea

Fig. 1. Comparative distribution of illumination (E=f(r))

in the plane perpendicular to the optical axis of the LED
and located at its apex: a) LED of LLC SPCOD "OPTEL";

b) an example of a foreign LED with secondary optics

The selection of LEDs based on the parameter
proposed above made it possible to maintain the
following technical characteristics while maintaining
the minimum mass and dimensional parameters of the
beacon:

Light field from three sectors:

HBIM C HAaYaJIBHUKOM JIETHOM Cayk6b1 ®T'YAII MYUC « upper (above the glide path) ................ yellow;
P®, paspaborano MOOGUIBHBIA TTHUCCAAHBIA MasK « central (on the glide path) ................... green;
AEPY.461523.002 puc. 2 [2]. « lower (below the glide path) ........... e red.
[Tonbop CBETOLMOLOB HAa OCHOBE IIPEAJIOKEH- At night:

HOTO BBILIE [apaMeTpa I[I03BOJM/I IPU COXpaHe- with meteorological visibility range (MDV) =15 km:

HUM MHUHHMQJIBHBIX MacCcOo-TabapUTHBIX IIapaMe- * detectionrange, km............... not less than 20;
ABYMEPHAS COJIb

MoBapeHHas conb uan xnopug Hatpus (NaCl) = npeanoxwnu, — TeopeTyecku — 0BOCHOBANM  MMKPOCKOMMS M PEHTTEHOCTPYKTYPHBII aHanus).

MPOAYKT, KOTOPbIA MPUCYTCTBYET B KKAOM
JOMe 1 Ha Noboit KyxHe. Conb MPOCTO Heob-
XOAUMA NS NOAAEPKAHWUS  KU3HefesTenb
HOCTM YenoBeka. C Hay4yHOW TOYKW 3peHus,
NaCl - 370 KnaccMyeckun NpeacTaBuTeNb MOH-
HOTO KpWCTanna, 06MajaloWniA rpaHeLeHTpu-
POBAHHON KYbM4YECKOi peLeTkom ¢ 6asmcom u3
[BYX Pa3HOMMEHHbBIX MOHOB: HaTpus U X10pa.
Mpole roBopsi, HATpUil U XNOp “epeayioTcs
ApYr C [pyroM B TakoW CTpyKType. OfHaKo
B pa6ote [K.A.Tikhomirova et al. J. Phys. Chem.
Lett. 2020; 11: 3821] poccuitckue CMELMANMCTI

N CMHTE3VPOBANM, CKAKEM MPSMO, AOCTATOYHO
3K30TUYECKYI0 CUCTEMY TOrO Xe XWUMUYecKkoro
COCTaBa, KOTOpas CYLIECTBEHHO OTANYAeTCS
OT MPMBLIYHOM COAM W MpefcTaBnset cobon
HW3KOPA3MEepHLIA  KBA3UABYMEPHDLIA  KpUCTaIN,
O4eHb MOXOXKMI MO CTPOEHMIO Ha rpadeH uan
rekcaroHanbHblii HUTpUA 6opa hBN. Um yaa-
NOCb MPOBECTU YCMEWHbIA CUHTE3 U OCAAUTb
NaCl Ha noBepXHOCTb aMa3a, YTo NOATBEPANIA
COBOKYMHOCTb OBLLENPUHSITLIX METOANK CTPYK-
TYPHOTO aHaIM3a (CKAHMPYIOLAS 3NIEKTPOHHAS
MWKPOCKOMWS, MPOCBEYMBAIOLLAS 3NEKTPOHHAS

B nepcrektuBe nOMUMO (yHAAMEHTANILHOMO
nHTepeca ABymepHbIin NaCl BnosiHe cMoxeT npo-
BUTb CBOW YHUKA/IbHbIE CBOMCTBA B HAHO3NEK-
TpOHUKe. 10 MHEHWUIO aBTOPOB, CWJIbHAA CBS3b
C NMOBEPXHOCTLIO aNMa3a M NPUAKYHAS WKPUHA
3anpelyeHHol 30Hbl (6,5 3B) AenaioT AByMep-
Hblii NaCl onTUManbHLIM HAHOMATEPUANOM AA1st
WCMO/b30BAHMS B MO/EBLIX TPAH3UCTOPAX BMe-
CT0, Hanpumep, Toro e hBN.

o mamepuanam: M. Macaos,
MepcT, 2020, mom 27, ebinyck 11/ 12
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« range of reliable

recognition, km ................... not less than 15;
with MDV =800 meters:
« range of reliable

recognition, km .................. not less than 2.5;
with MDV =100 meters:
« range of confident

recognition, M...........co.oueee. not less than 500.

Power consumption, W .............. no more than 20.

Supply voltage of a direct current, V ................ 12.

Puc. 2. MobuabHbil 2auccadHbili masik AEPY.461523.002 Operating temperatures, °C............ from -40 to 55.

HTT «A3poonmuKa» Ha 0CHO8e MOHOXPOMHbIX MOULHBIX Dimensions (maximum), mm........... 320%x275%240.

ceemoduodos OO0 «HIL, O3 «OMT2/1» Weight, kg......coviviiiiiinn.. no more than 5.
Fig. 2. Mobile glide path beacon AERU.461523.002 STE Deployment time to working

“Aerooptics” based on monochrome high-power LEDs of LLC position, min .......coceevveeiiennn... no more than 5.

SPCOD “OPTEL"

AERU.461523.002 mobile glide path beacon passed a
flight test cycle conducted by the Emergencies Squadron
TPOB Masika obecliedUTh Clefylolide TexHHYecKde || atthe aerodrome of the Flight Research Institute named

XapaKTePUCTUKHU after M. M. Gromova (Zhukovsky, Moscow region). The
CBeToBOe I10J/Ie M3 TPeX CeKTOPOB: beacon in the expanded position is shown in Fig. 3.
* BepXHUH (BbIIIE INIHUCCATBL). ......... KeNITBIM 11BeT; The flights were carried out using a MI-8 helicopter.
* LeHTPAJIBHBIM (Ha [JIUCCATE) ....... 3eJIeHbIH LIBeT; Based on the results of flight tests, a positive conclusion
e HIWKHUH (HMKe TJIMCCAOBL)......... KpacHBIM LIBeT. || was obtained.
B HOUHBIX YC/IOBHSIX: Subsequently, the AERU.461523.002 mobile glide
npu memeoponozudeckoil danbHocmu sudumocmu (MZIB) =15km: || slope beacon was tested and tested at the Cheremshanka
* IBHOCTb OOHAPY>KEHHUS, KM ......... He MeHee 20; || airfield in Krasnoyarsk. The operation was carried out
* IAIBHOCTB YBEPEHHOIO by helicopter air squadron of the Sibaviatrans OJSC
PACIIO3HABAHUS, KM ..evvvrernnrennnnns He MeHee 15; flight complex under conditions of a limited flight
npu M/IB =800 mempos: range in the aerodrome zone. According to the results
* IIBHOCTb YBEPEHHOTO of trial operation, a positive conclusion is obtained.
PACIIO3HABAHUS, KM ...ovvnnennennnn.. He MeHee 2,5; || The product is protected by a patent for an invention

npu M/JIB =100 mermpos:
* JIbHOCTb YBEPEHHOIO

PaCIO3HABAHUSA, M....oovvveeennn... He MeHee 500.
[TorpebnsieMast MOLTHOCTD, BT .......... He 6oree 20.
HamnpskeHue MUTaHUS
IIOCTOSSHHOTO TOKA, B ..o 12.
Paboume TemmepaTypsl, °C............. oT —40 10 55.
TabapuTel (MaKCUMa/bHEIE), MM...... 320%275%240.
1Y/ E 1o TR < N He boree 5.
BpeMst pa3BepThIBAaHUS
B pabouee II0OIO’KEHHUE, MUH ............. He 6ornee 5.

MOOUIBHBIA IIMCCAgHBIM Masgk AEPY.461523.002
Ipollle/l LMK/I JIETHBIX HCIBITAHWUM, NPOBeAEHHBIX
aBraoTpsagoM MUC Ha aspompoMe JIeTHO-HCCIeLoBa-
TeJIbCKOr0 MHCTUTYTa MM. M. M.I'pomoBa (r. JKyxkos- Puc. 3. MobuAbHbIl 2auccadHbili mask AEPY.461523.002
CKUH, MockoBcKast 0671acTe). By Masika B pasBepHy- |  HTI «A3poonmuka» 80 8pems npoeedeHus AemHbix
TOM I1OJIO’KEHHH IIPHBelleH Ha pHUC. 3. ucneimanul

O6s1eTHl IPOBOAMIMCEH C IIPUMeHeHHEeM BepTojeTa Fig. 3. AERU.461523.002 mobile glide path beacon of
MHU-8. Tlo pe3ynbTaTaM Je€THBIX MCOBITAHUM IOmy- | STE "Aerooptics” during flight tests
YeHO MMOJIOKUTEIbHOe 3aK/II0YeHue,
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B nmanbHeHnIIeM MOOUJIBHBIM IJIMCCAAHBIM MasK
AEPY .461523.002 mpoxXoau/I UCIIBITAHUS U OIBITHYIO
3KCILTyaTalMIo0 Ha aspoapomMe YepeMimaHKa (r. Kpac-
HOSIPCK). DKCIUIyaTalKsl POBOAUIIACh BEPTONIETHON
aBHA3CKAJPHU/Ibel JIeTHOro KomIekca OAO «Cuba-
BHATpPaHC» B YCIOBHUSIX OFPaHUUYEHHOM JalbHOCTH
I0j1eTa B 30He a3poJpoMa. I1o pesynbTaTaM OIBITHOM
3KCIIyaTallMU II0JIYYeHO II0JIOKUTEeIbHOe 3aK/Iiove-
Hue. M3penue 3aIuIIeHO IATEHTOM Ha H300peTe-
HHe U MMeeT CepTUQUKAT COOTBETCTBUS B CHCTeMe
ceprupuranuu [OCT P.

BbIBO bl

Pe3y/IpTaThl UCIIBITAHUH I103BOJISIOT PEKOMEHI0BATh
K IIPUMeHEeHHI0 pa3paboTaHHbIe HA OTeYeCTBEHHOH
CBeTOTeXHUUYECKOM 3JIeMeHTHOH 6a3e MOOUIIbHBIE
[JIMCCAJHBIE MAasiKU I pasMelieHHUs Ha J0OBIX
THUIIAX adpOAPOMOB, HeOOOpPYAOBAaHHBIX II0CATOY-
HBIX IUIOI[A/IKAX, [T0CAJOYHBIX [LIOMIA[KAX OYPOBBIX
1aTGopM C Lebl0 GOPMHUPOBAHUS BHU3YAJIBHO BOC-
IIPUHUMaeMO¥ HHGOPMALIUH O TTUCCA/Ie CHHIKEHHU S
JIeTATeNIPHOrO ammaparta mas obecreueHus besomac-
HOM IIOCAZIKU B IIPOCTBIX U CJIOKHBIX MeTEO0YCIOBHSIX
HOYbBIO U OHEM. 3T0 HPe,E[CTaBTIHETCH O4YeHb BaXX-
HBIM B [le/le OCBOEHHUSI APKTHUUYECKOro M0bepeskbs
Y BOCCTAHOBJIEHHS B3/1eTHO-IIOCAZ0YHBIX IUIOMAL0K
U I0JIOC AJIS MajIof aBHALlMK Ha TePpUTOpPHUU Poc-
CHH, a TaKKe [JIsl 3KCTPEHHOI0 IIpHeMa BO3IYIIHBIX
CynoB IIpH paboTax, MPOBOAMMBIX IIPH Yepe3BbIUail-
HBIX CI/ITyaL[I/IﬂX.
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and has a certificate of conformity in the GOST R
certification system.

CONCLUSIONS

The obtained results allow us to recommend the use of
mobile glide path lighthouses developed on a domestic
lighting technology element base for placement on any
type of aerodromes, unequipped landing sites, landing
platforms of drilling platforms in order to generate
visually perceptible information about the glide path for
reducing the aircraft to ensure a safe landing in simple
and difficult weather conditions night and day. This
seems to be very important in the development of the
Arctic coast and the restoration of runways and landing
strips and strips for small aircraft in Russia, as well as
for emergency reception of aircraft during operations
carried out in emergency situations.
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