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JKypHan «ITomynpoBoHIKOBAs CBETOTEXHUKA»
3aperucTpuposan YmpasinenueM PefepatbHO CTyKObI

10 Hafi30py B cpepe CBsA3H, HHPOPMAIIOHHBIX TEXHOTOTHIT
¥ MACCOBBIX KOMMYHUKAIIHIT

110 CeBepo-3anagHoMy (eiepasbHOMY OKpyTy
PerucrpanioHHbI1 HOMep U IaTa IPUHATHS PEIICHUS

o perucrparuu: cepust [TFNe TY78-02249

or 28 anpens 2022 1.

Yupegurens: 000 «Menna KuT»

FNENACeT
MEQUA HuT &
Azpec pefaKmum:

197046, Cauxr-Ilerepbypr, Ilerporpackas Hab.,
1. 34 marep B, momermenne 1-H, oduc 3218

HUsparens: 000 «Memgua KuT»
197101, CII6, Ilerporpanckas Ha6., 1. 34, mur. B,
nomemenne 1-H ouc 3218

Orneyarauo B Tunorpaduu bersiit Berep
115054, Mockaa, yu. Illumox, 1. 28, Ten.(495) 651-8456

Pepakums He HeceT OTBETCTBEHHOCTH 32 HH(OPMAIIHIO,
TIPUBEEHHYIO B PeKJIAMHBIX MaTepHaiax. [TonHoe mwin
9aCTHIHOE BOCIIPOM3BENeHIIe MATEPUAIOB [OITYCKAETCS
¢ paspemmerns OO0 «Mexua KuT».

JKypHan BTioueH B Poccuiickuil HHIEKC HayIHOTO
uutuposanus (PUHII). Ha caitre Hay4woit anexrpoHHOI
6ubmorexu eLIBRARY.RU

(www.elibrary.ru) ZocTyIHBI IOTHBIE TKCTBI CTaTell.
CraTby M3 HOMEPOB JKypHAJIA TEKYIIEro rofa
TPEJOCTABIIAIOTCA Ha IIATHOM OCHOBE.

JKypran Bxmoden B [Tepegers BAK (N21933) ¢ 15.02.2023 roma

BospacTHoe orpaHmienue 12+

ConepxaHue
CTAHOAPTbI

AHanus npoGneM 1 orpaHnYyeHnn CyLecTBYOLNX CUCTEM OCBeLLeHNA 6
Tumyp KypHocoB, Anb6epT ApAaToB

B nybnukayuu npednoxeHa u NoOpobHO paccMompeHa KnaccugpuKkayus Cyuecmeyiowux CUCmem 0C8eWeHUs, ONUCAHb! UX NPO-
6nemul u 0OepaHu4eHus. npOGHG/'IUSUpOSGHbI Kpumuyeckue OWUBKU 8 NPOMbIW/IEHHOM U YJTU4YHOM OCeeweHuU, a makxe npeumy-
wecmeau ocobeHHocMu pasHbix 8U008 cucmem OCBeWEeHUA. NepewucneHb/ 0epaHu4eHua u npO6ﬂEMb/ cucmemol «YMHbIX» domos.
Kntoyesble cnosa: ocBellyeHne, cnctema oCBelleHra, ynmyHoe oCBeLleHne, <<yMHbIl7I>> AOM, CBETOAVOAHbIE Namribl, XOJ‘lOJJ,HbIV\
CBeT, TeNbliA CBET.

Y/IK628.9

PerynupoBaHue B 0671aCT CTPOUTENBbHOI CBETOTEXHUKM U HanpaBieHns ee
[JanbHeMLwero passuTIA;: KOMQOPTHas 1 MUHNMaJTbHas OCBELLEHHOCTD, afanTNBHOE
VI IHTErpaTUBHOE OCBELLeHIe, OrpaHnyeHne ANCKOMpOPTHOrO 1 CIENALLEro ASHCTBNA. ... 9

Wropb Wmapos, Jliogmuna BpaxHukosa

B cmamee pPAaccMompeHo COCMOAHUE MeXHUYeCKoeo peeylupOo8aHus 6 obnacmu cmpoumeanoF/ c8emomexHuKku u nymu ee
dasnbHeliezo passumus. OmmeyeHa Heobxo0uMocme npo@eu}KeHuﬂ adanmusHo2o0 u UHMe2PamueHo2eo OCeeweHuUA Ha baze
cucmem OUHAMUYECKO20 OCBeeHuUs COBEPUIEHCMBOBAHUA 02PAHUYEHUA C/lenauje2o u OLICKOMd)OpmHOZO deticmaus oceemu-
MmeJlbHbIX yCMAHOBOK, CHUXEHUA C8emM0B0e0 3depA3HEHUS.

Krioueble C/10Ba: MCKYCCTBEHHOE OCBELLEHIIE, ECTECTBEHHOE OCBELLEHIIE, aAaNTUBHOE OCBELLEHNE, ANCKOMBOPT,
crensee fencrave.

YK 721:535.241.46:006.354(083.74) + 621.9

(BETOANOADI, CBETOANOAHDBIE KNACTEPBI U CBOPKU
Pa3pa601'Ka oTeYyecTBeHHbIX GGCKOPI'IYCHI:IX cBeToguonos 14

Ceprei CaHbKo, Makcum BopoTHukos, Onbra MenenTbeBa

CmameA nocsaweHa paspabomke mexHo02UU U320moseHus 6eckopnyCcHbix c8emoouod0s U UCCe008aHUIO 81UAHUS 2abapum-
HblX pasmepos ceemoouoda Ha 20 onmuyeckue napamempel. [10kasaHs MexHono2uYecKue Mapuwpymsl U320MOB/IeHUSA CUHe20
U3TTyHaWe20 KpUCMania Ha ocHose Humpuda 2anus «flip-chipy KOHCMPYKYUU U 6eckopnycHo20 ceemoduodd.

KnioueBble cnoBa: TexHonorua nrotosnerus, «flip-chip» KOHCTPYKUWA, CUHUI M3NyJaloLwmii KpUCTans, 6eckopnycHom
CBETOANOS, NIOMUHODOP, rEOMETPUYECKIE Pa3MEPbI.

YIIK 535-2,628.9

CUCTEMbBI OXNAXKAEHUA

Pa3paboTka HOBbIX 06pa3sLIOB COBPEeMEHHbIX TEMIONPOBOAHbBIX NacT
LSl OTeYeCTBEHHOMN MPOMBILLNIEHHOCTY NyTeM MOANVLIYPOBaHIA HAHOMOPOLUKOB .... 20

Cepreit Anekcees, Banepuii JlykbaHos, imuTpuii PapatikuH, Jlaga CenuBaHoBa, Banepuii LLly6apes
OcHosHas npobriema cospemeHHbIX Npou3soodcme, ede paspabameiBaoMCca MepMonacmel — Hex8amka Hoselilux npubopos
0718 U3MepeHus MensioNPO8OOHOCMU, d MAkKXe 00CMAMOYHOe 0becneyeHuUe PIHKAG MenIoNPOBOOHbIX MAMEPUAO8.

KnioueBble Cn1oBa: TenaonpoBoHbie NacTbl, HAHOMOPOLLKM, MOANGULIMPOBAHIE NOBEPXHOCTM, OTBOZ TENsa OT
TensOHarpyXeHHbIX 3NeMEeHTOB, TeNNOOTBOL, KOIOOULIMEHT TENNONPOBOAHOCTH NACT.

YIIK 536.241

JKonorunsa

SKoMHHoBauum B ocBeleHnun: metop LCA-CALC 25

Tudeitn TpeiHc. Mepesop: boiinpas Hukonari

B cmamee pacckazeisaem o memode LCA-CALC om skocmyouu Temeloy, komopeili N0380/9em Noay4UMs HAOEXHbIE HAY4Hble
U NpU200HBle 018 UCNO/b308AHUA 8 SKONPOEKMUPOBAHUU NOKA3AMenu.

KnioueBble cnoBa: 3KONpoeKTpoBaHue, kpyroeas 3koHoMMKa, LCA-CALC, skonorunyeckme nokasatenu, XU3HeHHbIN LKA,
OLIeHKa VI3HEHHOTO LMKNa.

YJIK 504.05

BnusiHVe CBETOANOAOB Ha NOTpebnieHe SNeKTPo3Heprn 1 robasnbHoe NoTeneHke. ....28

[x. Hopman bappcenu. Mepesoa: Hukonaii boiinpas

[NoseneHue c6emoou0do8 8HEC/IO 3HAYUMesTbHbIL 8KA0 8 CMAYEHUE NOCe0CMBUl 2106aIbHO20 nomensieHus. Lleas npedcmas-
J1eHHO020 8 OHHOU CMAambe 0myema — OUeHUMb 8K1a0 UCKYCCMBEHHO20 0cBeleHUs 8 docmuxeHue yeneli [1apuxckoeo coena-
WeHUA U Npu38amb C6emMOomexHUYeCKyio 0mpacsie He NPeKpawiame yoename 8HUMAHUE 3MOomMy 8aXHOMY 80NPOCY.

KnioueBble CoBa: MCKYCCTBEHHOE OCBeLLeHYie, SHepronoTpebnerme, BbIGPOCH NapHKOBbIX ra3oB, «yMHOE» OCBeLLeH/e,
3hPEKTVBHOCTL CBETOANOL0B.

Y/IK620.9

MPUMEHEHWE U MPOEKTDI

MpumeHeHne cBeTOAMOAOB B CUrHAaNbHON TEXHUKE 32
BukTop Bonkos, Masen lmuauH, Bnagummnp Kapnos, Ceprein KysHewos

B cmamee paccmompeHsl pas/iuqHele 8UOBI CUZHATIbHBIX ycmpot?cme Ha 0CHOBE CBEMOOUOO0S. HpeacmaeﬂeHb/ UX OCHOBH®ble
napamempel, ocobeHHoCMu NPpUMeHeHUA, NOKA3aH 8HEWHUU 8UO.

KntoueBble cnosa: CBETOAMOL, CUTHaNbHbIe ¢0Hapm, Namnbl, OrHKW, yKasaTenu, NHANKaTopsbl, HpOGﬂECKOBbIe yCTpOIZCTBa,
HaBUWraLVOHHble YCTPOCTBA, MOLHOCTb, CBETOBOW MOTOK, LiBET CBEYEHWS, YrON NOACBETa, LIBETOBaA TemnepaTtypa,

peXuMbl PaboTbl, AaNbHOCTb NOACBETA.

YIIK628.9.03

Jlamna gna AMH30BbIX XKeJlesHOQOPOXKHbIX csetocbopos

Ha OCHOBe€ u3ny4yarwmnx Kpuctanios InGaN 44
Cepreit Hukudopos

B pabome npedcmaeneHa nocnedHss papabomka 2pynnel POCCUtCKUX aBmMOpos, NOCBAWEHHAA Cc8emoduodHol samne
0na X0 caemogpopos (KCC unu RSL) Ha ocHOBe U3Tyyalowux KpUCManios, NOCMpoeHHsix no cucmeme «InGaN + ioMuHogop»
83ameH NpUMeHsAeMOU 8 HACMOALYee Bpema 8 TIUH308bIx komnaekmax (JTK) namnel Hakanusarus XC-12-15.

Kntoyesble cnosa: reTepoCTpyKTypa, ONTHKa, J'IlOMl/lHOd)Op, CBETOAMOM, Ca CBeTa, CBETOBOW MOTOK, CMEKTP M3yYeHNA.
YIK 53537

CBETOAMOAI:I B KOMMep4yecKom prGOHOBCTBe 50
Anekcangp Kapes

B cmameve pacckassisaemca Kak npumeHeHue Nepedosbix MexHO02uUL 0cBeleHUs U UHMENeKMyabHbiX CUCMeM ynpaseHus
8 pbibOSI08CMEBE YBeuYUBAem Y086l U UX KAYeCmeo, CHUXaem nompebieHue SHepeuu, SKOHOMUM Monsugo u cnocobcmayem
COKPALEeHUIO 8bI6POCO8 0BYOKUCU yeriepoda 8 ammocepy.

KnioueBble Cn1oBa: KOMMEpPUeCKoe pbiboNOBCTBO, CBETONOB Pbibbl, CBETOAMObI, Nany6Hble OCBETUTENbHBIE NPHUOOPSI,
3OPEKTVBHOCTb JIOBAM PbIObI, YCTONYMBOE PbIGOSIOBCTBO.

Y/IK 628.9.03
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STANDARDS

Analysis of problems and limitations of existing lighting systems..........ceeeeeessscrsenss 6

Timur Kurnosov, Albert Ashryatov

The study details the challenges and limitations of various modern lighting systems. The concept of “lighting system” is given. The
advantages and features of different types of lighting systems are analyzed. The limitations and problems of the smart home system
are listed.

Keywords: lighting, lighting system, street lighting, smart home, LED lamps, cold light, warm light.

Regulation in the field of building lighting technology and directions
for its further development: comfortable and minimum illumination,
adaptive and integrative lighting, limiting discomfort and glare 9

Igor Shmarov, Ludmila Bragnikova

The article examines the state of technical regulation in the field of building lighting technology and ways of its further development.
It notes the need to promote adaptive and integrative lighting based on dynamic lighting systems, improve the limitation of blinding
and discomfort effects of lighting installations, and reduce light pollution.

Keywords: artificial lighting, natural lighting, adaptive lighting, discomfort, glare.

LEDS AND LED CLUSTERS

Development of domestic unframed LEDs 14
Sergey Sanko, Maxim Vorotnikov, Olga Melentyeva

The article is devoted to the development of technology for the production of housing-less LEDs and the studly of the influence of the
overall dimensions of the LED on its optical parameters. It shows the technological routes of manufacturing of blue emitting crystal
based on gallium nitride «flip-chip» design and housing-less LED.

Keywords: manufacturing technology, «flip-chip» design, blue emitting crystal, coreless LED, phosphor, overall dimensions.

COOLING SYSTEMS

Heat-conducting pastes, nanopowders, surface modification, heat removal from
heat-loaded elements, heat sink, thermal conductivity coefficient of pastes .......... 20

Sergey Alekseev, Valery Lukyanov, Dmitry Radaikin, Lada Selivanova, Valery Shubarev
Development of new samples of modern heat-conducting pastes for domestic industry by modifying nanopowders.

Keywords: heat-conducting pastes, nanopowders, surface modification, heat removal from heat-loaded elements, heat
removal, thermal conductivity coefficient of pastes.

ECOLOGY

Eco-Innovation in Lighting: LCA-CALC 25

Tiphaine Treins
The article talks about the LCA-CALC method from the Temeloy eco-studioeco-lighting studio Temeloy , which allows obtaining reliable
scientific indicators suitable indicators for use in eco-design.

Keywords: eco-design, circular economy, LCA-CALC, environmental performance, life cycle, LCA.

Solid-State Lighting Report - The Impact of LEDs on Electricity Consumption

and Global Warming 28
Dr.J. Norman Bardsely

Through the adoption of LEDs, the lighting industry has made a substantial contribution to the mitigation of global warming. The
purpose of this report is to assess the contribution of lighting in reaching these goals and to urge the industry to maintain its concern
about thisimportant issue.

Keywords: artificial lighting, energy consumption, greenhouse gas emissions, smart lighting, LED efficiency.

PROJECTS AND APPLICATION
The use of LEDs in signaling technology 32

Volkov Viktor, Pavel Gindin, Vladimir Karpov, Sergey Kuznetsov
Various types of LED-based signaling devices are considered. Their main parameters, application features, and appearance are
presented.

Keywords: LED, signal lights, lamps, lights, pointers, indicators, flashing devices, navigation devices, power, luminous
flux, glow color, illumination angle, color temperature, operating modes, illumination range, supply voltage, weight,
dimensions.

Lamp for lens railway traffic lights based on InGaN LED 44
Sergey Nikiforov

The article presents the latest development of a group of Russian authors dedicated to a LED lamp for railway traffic lights (GSS or RSL)
based on emitting crystals built using the "InGaN + phosphor" system to replace the GSS-12-15+15 incandescent lamp currently used
in lens kits (LK).

Keywords: heterostructure, optics, light-emitting diode, luminous intensity, luminous flux, emission spectrum.

LEDs in commercial fishing 50
Alexander Karev

The article describes how the use of advanced lighting technologies and intelligent control systems in fisheries increases catches and
their quality, reduces energy consumption, saves fuel and helps reduce carbon dioxide emissions into the atmosphere.

Keywords: LED lights for commercial catching, fishing lights, LEDs, deck fish attracting lights, fishing efficiency, sustainable
fishing.
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