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BTOPUYHASA ONTUKA

CakeH Ocynos | saken.jusupov@ledil.com

CUTIMKOHOBbDIE JINH3bI cerogHAa 1 3aBTpa

€0TBPaTUMOCTD HAyYHO-TeXHHIECKOTO

rporpecca, CTuMyaupyemast puIoco-

(ueit 6e3rpaHUIHOrO MOTPEOIIEHMS,
IPUBOOUT K CO3JAHUIO BCE€ HOBBIX U HOBbBIX
TEXHOJIOTHI JIJISl Y/IOBJIETBOPEHUS PACTYIIINX
notpeGHOCTelt YeroBedecTBa. [ XoTs cTpemieHne
K 3Be3[laM IaBHO y)Ke CMEHIIOCH YK KIOI ObI-
TOBOT0 KOM(OPTa, TeHUI YeTT0BEYECKON MBICIIA
IIPOJOJDKAET MSATEKHO MCKaTh NHHOBAIIMHHBIE
TEXHUYECKUE PEIICHUS.

K mpumepy, B 061acTi OCBelleHUst 3a TOCIEHIE
200 yeT Tr0M CMEHWIN HECKOJIBKO TEXHOJIOTAM:
OT JIY9UH U MaCJISTHBIX JIAMII TIEPEIIIN K CBeYaM,
3aT€M K KEPOCUHOBBIM U I'a30BbIM CBETUJIbHUKAM.
Korza 0K0JI0 COTHHM JIeT Ha3aJ Hadajgach apa
9JIEKTPUIECKOTO OCBEIEHUS ¥ ITyTh 9BOJIIOIINA
IIIeJI OT 3JIEKTPOYTOBBIX JIAMII Y€pPe3 JTAMIIbI
HaKaJIMBAHU K Ta30Pa3psIHBIM UCTOYHUKAM
CBeTa, HUKTO HE MOT U IPEIII0JIOKHUTH, 4TO
YeJIOBEYECTBY yJACTCS «IIPUPYYUTDY JJIS OTOM
ey cBetonuonsl. Ho mpoucxoput ouepennas
CMeHa TeXHOJIOTHIl: MUP HauMHAeT OCBAMBATh
LED-ocsemenue.

Bcrren 3a NCTOYHMKAaMHU CBeTa IIPOTPecCUpOBana
U BTOpPHUYHAS ONTHKA [isl HUX. CBeYn IpsITain
OT BeTpa B XKecTsiHbIe (POHAPHU CO CTEKIISTHHBIMU
OKOIIKaMU; IPIIAKUBAIK K CBeYaM 3epKajia Jyist
HaIIpaBJIeHHsI CBETOBOTO IIOTOKA B HY)KHOM Ha-
HpaBJIeHNH; TU1aMst PUTIIISL KePOCHHOBOI JIAMITBI
3aKPbIBAJIN OT BETPa CTEKJISTHHOI TPY0Oil; BOKPYT
9JIEKTPUIECKHX JIAMII Pa3MeIllaii Pa3IudHble
10 hopme pedieKTopsl, KOTOpbIe GOpMUPOBATI
yoKe coxHble Kpuble cuutb cBeta (KCC).

CBCTOIII/IOI[HBIC CBETUIbHUKU NPUHIUIINATIBHO
OTJINYAOTCS OT IIPE/IIIECTBEHHUKOB TeM, YTO UMEIOT
MaJible rabapuThl, BBICOKYIO SIPKOCTb U U3y 4aIOT
CBeT IPEUMYILECTBEHHO B [IePENHIOI0 Hoycdepy.
DTa 0COO6EHHOCTH CBETOAUO/IOB [T03BOJISIET LITHPE
HCIOJIb30BATh JIMH3BI IS YIIPABJICHHS pacipe-
neseHueM cBeTa. M MOJKHO CMeJIo TOBOPHUTB, 9TO
passutue LED-ocBelieHns BBI3BAJIO K KU3HU
LIeJIYI0 HHYCTPUIO IPOU3BO/ICTBA JIMH3 [JIsI
CBETHWJIbHUKOB. OTHU JIMH3bI IIEPEIAIOT CBET KaK
9HEPTHIO, a He KaK N300 paskeHne, T0ITOMY BHEIII-
HUI BUJT ONITUKY CHIIBHO OTJIMIAETCS OT TOTO, 9TO
MBI IPUBBIKJIN BUJIETh B 0ObEKTHBAX OMHOKIIEH
u $oToanmaparos.

[1aBHBIE TapaMeTpPhl CBETOIMOIHBIX JIMH3 JIJIsI
OCBEII[eHYISE:

o nuarpamma pacupenenenus cera (KCC);

o onrudeckas adexrusrocTs (KIII);
® KavecTBO paclpeniesieHus! CBeTa (OTCYTCTBHE

SPKUX ¥ TEMHBIX IIATEH Ha OCBEIaeMOH Mo~

BEPXHOCTH).

JIMH3BI 17151 CBETOIMOMIOB JEJIAIOT U3 HEIOPOTIX
IUIACTHKOB, IOTOMY KaK O(HCHBII WM JOMAIITHHIT
CBETHJIHHUK — 9TO IPEAIMETHI Yarlie OI0/KeTHOM
IeHOBoII Kateropu. Hanboiee pacrpocTpaHeHHbII
MatepHa, 13 KOTOPOTO U3rOTABINBAIOT JTNH3bI, —
PMMA (0H »e akpr1, OH e Iuiekcuriac). Hekoropeie
copta/tunst PMMA 06:1a5a10T XOPOIIIIME CBETO-
TeXHUYECKIMH XapaKTepPUCTUKAMU, K IPUMepY,
TOT aKpWJI, KOTOPBII HCIIONb3YyeT KoMianust LEDIL
ISl TIPOU3BOJICTBA JINH3, nMeeT 30-JIeTHIOI0 rapaH-
THIO ITPOU3BOJIUTEIISI HA COXPAHEHHE OITHYECKHX
¥ MeXaHIIeCKIX CBOYICTB B YAMIHOMH CpeTie, IpH
BO3zericTBHH yibTpaduorera. Ilompocty rosops,
Ha YJIUIIe OH He TPECKAETCsl 1 He JKENITEET CO BpeMEeHEM.
Ho y PMMA ectb HeIOCTaTKi — OH OTHOCUTEILHO
xpymnok. [Tostomy UL cosianus BaHAIO0y CTONYMBBIX
CBETUJILHUKOB OOJIbIIIe IIOIXONUT HOJ‘II/IKap60HaT
(PC). Ho ero mwoc (yraponpodHOCTh) TepSIeTCs
Ha (poHEe MUHYCOB: Xy/illlee CBETOIIPOITY CKaHHe
U c1abast yCTONIUBOCTS K yibTpacduonery. Kpome
IUIACTUKOBBIX, Ha PHIHKE €CTh JIMH3BI U3 60pOCH-
JIMKaTHOTO CTEKJIA, KOTOPBIE TOXKe He JIUIIICHBI He-
IOCTAaTKOB — OHU XPYIIKHeE, IMEIOT OOJIBIIION Bec
U TEXHOJIOTHYECKH CJIOXKHBI B 00pabOTKe.

Jlo HemaBHeTO BpeMeHM BCeM Ka3aloch, UTO
CBETOTEXHHUKHU 0OPEYeHbI BEYHO JIABUPOBATh
Mexay pudaMu HETOCTATKOB M UCKATh KOH-
CTPYKTHUBHBIE KOMIIPOMIECCBI, HO IPUMEPHO IO
Ha3aJl XUMUKH-TeXHOJIOTH BBIBEJIN Ha MAaCCOBBIH
PBIHOK HOBBIN MaTepUal — ONTUYIECKUN CHIIN-
KOH. OIITHYeCKUI CHUIMKOH JIMIIIEH HeIOCTaTKOB
CBOUX IIPE/IIeCTBEHHUKOB U 00JIaiaeT BCeMH
X 1OCTOMHCTBAMU, 4 UMEHHO:
® BBIIEP)KUBACT TeMIIePaTyphl oT —45 (HuKe

II0Ka erie He TecTuposanu) 1o +200 °C;
® ONTHYECKast IPO3PATHOCTH TaKas ke, kKak y PMMA,

koo dunuent nperomienus 1,41;
® MaTepHaJl O4eHb JJIACTHICH, ¥ TMH3BI U3 OITHU-

YeCKOTO CHJIMKOHA He O0SITCS YIapOB U OJTHO-

BPEMEHHO MOI‘YT CHY)KI/ITb U TepMETU3UPYIO-

11el IPOKJIaJKOM, M KOJIIAaKOM-3alllUTOM JIJIs

MOIIIHBIX cBeTonroaHbIX MaTpur (Chip on

Board, CoB);
® CTOEK K BO3[EHCTBHIO YIbTpadHoIeTa;
® XUMHIYeCKH NHEepTeH, U K HeMy He IIPIUIUITaeT

TpsI3b;

® TEXHOJIOTHUS JIUThSI U3 CJIMKOHA IOCTATOYHO
[POCTA U TI03BOJISIET OBICTPO CO3/IABATh OITHKY
c o601t KCC 1 oBepXHOCTBIO, He TpedyIorieit
JOTIOJIHUTEJIbHOM IOJIMPOBKU;

® MeXaHU4YecKasi HPOYHOCTDb OIITUYECKOTO
CHJIMKOHA JOCTATOYHA IS IPIMEHEeHHUS ero
B CBETUJIbHUKAX 0€3 3aIUTHOIO CTEKJIA.
CyMMa IpeuMyIIecTB HOBOIO MaTepHaa 3a-

nHTepecoBana kommanuio LEDIL, u cenuanu-

CThI U3 (DI/IHJ'IHHHI/II/I Ha4YaJIx aKTUBHO CO31aBaTh

M3 ONTUYECKOTO CHJIIMKOHA HOBYIO ONTHUKY JJIs
CBETOJIUO/IOB.

HossI#1 onTryeckut MaTepua MPOU3BOAUTCS
II0Ka B HeOOJIBIINX 06BbeMax, I0ITOMY €ro IIeHa

Puc. 1. Jlunza Stella

Luminare: LEDIL Oy FN13323_STELLA-A_(CXA25) Eff. 93%
Lamps: 1 x CREE_CXA25 (CXA2530-7C0-T2-NOH)1100im@250mA CCT=3000K P=8W |=250mA

30° 15° 0° 15° 30°

Ka/km
m— C0-C180 === C90 - C270

Puc. 2. lnarpamma nuH3bl Stella
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Puc. 3. Jlunza SAGA

Puc. 5. Jlunza STELLA-HB
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Luminare: LEDIL Oy CN13990 SAGA-HB-IP-WHT (CXA1304 9V) Eff. 91,9%
Lamps: 1 x CREE CXA1304 9V 265,569Im@250mA P=2,21931W |1=249,9mA

Luminare: LEDIL Oy FN14074 STELLA-HB (CXA3050)
Lamps: 1 x Cree CXA30 (CXA3050-3C0-Y2-NOH) 1369, 14Im@250mA CCT=5000K P=8,14498W 1=249,8mA

Kaknm n=92%
= C0-C180 = C90-C270

Puc. 4. lnarpamma nunabl SAGA

30 15° o 15° 30°

Kk n=93%
= C0-C180 == C90-C270

Puc. 6. narpamma nun3bl STELLA-HB

OTHOCHTETBHO BBICOKA T10 CpaBHeHMIo ¢ PMMA
u PC. DxoHOMIYeCKHil (PaKTOp MOKa Ope/esisieT
0671aCTh UCII0JIb30BAHUS CHIHKOHOBOU OLTUKM.
Ee nerrecoo06pasHo IIPUMEHSITH TaM, ITie TPaJULIOH-
HbIe OITHYeCKHUe ITACTHKA He paboTaioT. B rmepByio
odepenpb 310 MUH3BI 17151 CoB. OTH MomyIIpoBOHN-
KOBBIe IPUOOPBI HU3ITYYAIOT CTOJIb MOLIHBII CBET,
YTO IUIABAT JIMH3bI U3 TPAIUIIMOHHBIX OITHIECKHX
IUTACTUKOB.

®upma LEDIL cHavana pagpaboTana Cuiu-
koHoBY0 uH3y Stella-A ¢ mupoxoit KCC mis
ocBerenust yiu (puc. 1, 2).

BropbIM I1arom 6bUIO CO3TAHME JTUH3BI IS
cBeTmiIbHUKOB SAGA Highbay ¢ FWHM 60°
(FWHM — 1oJIHblit yToJI 110 YPOBHIO ITOJIOBHHHOM
MorHocTH) (puc. 3, 4).

J1st caMbIX MOIIHBIX Ha ceropnsa CoB Tuma
CXA3590, CLL052, VERO29 (FWHM 60°) 6bL1a
paspaborana cunuxonosas atua3a STELLA-HB
CO CBETOBOI IUATrPaMMO TUIIA ITTy6OKUIT KOCU-
Hyc (puc. 5, 6).

Crepryrorum 1maroM GUHCKHX pa3paboTINKOB
OIITUKH CTaJIa Pa3pabOTKa CHUIMKOHOBOI OITH-
ku ¢ 6onee cnoxabiMu KCC — nmusa JENNY
(puc. 7, 8).

JIpyroit 06;1aCThIO IPUMEHEHUS ONITHYECKOTO
CUJIMKOHA CTAJIO CO3TaHUe JIUH3 s yIbTpaduo-
JIETOBBIX CBETOAMOMOB (puc. 9).

o storo YO-nuuser LEDIL usroraBnusana
n3 mwiacruka COP, oueHb XpyIIKOro u 1Opororo
MaTepuaa. Xopollee CBeTOIponyckanue B Y-
00671aCTH TO3BOJIMIIO 3AMEHUTH HEYOOHBII B IIPO-

WWW.LED-E.RU

usBopcre COP onTHIeCKUM CHITMKOHOM M CIIENATh
ONTHKY Jydmie u geresie (puc. 10, 11).
B HacTOSAIINI MOMEHT CO3IaHBbI CIefyIOLue
YO-nmuH3bI:
o FCA14011_G2-NIS033U-S:
— co ceeroguonom NC4U134A (FWHM 20°);
— co ceeromuonom NCSU033B (FWHM 10°).
o FCA14405_G2-NIS033U-M:
— co ceroguonom NC4U134A (FWHM 27°);
— co cBeropuonoM NCSU034B (FWHM 21°).

Ka/km
= C0-C180 === C90-C270

Puc. 8. Quarpamma nnH3bl JENNY

1=95%

Puc. 9. Jlunza NIS033A

850

VameHeHne nponyckaHna npu HapaboTke nog YP-usnydervnem 1B1/m?
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ONTHYeCKHUH CHUINKOH — OYeHb BBITOITHBIN
MaTepHal Ui CO3JaHKsl BTOPUYHOU CBETONMOIHOMN
ontuku. U ecnm TOBOPUTDH O IIEPCIIEKTUBAX €TO
HCII0JIb30BAHUS, TO MOYKHO YBEPEHHO CHIeJIaTh
CJIeNYIOLIUI IPOTHO3: CHJIMKOHOBbIE TMH3BI IJIS
CoB 6ynyT MOCTeIIeHHO BEITECHSTH APYTHe BUIDI
BTOPUYHOI ONTUKU U NIPUMEHATHCA MAaCCOBO
B CBETOJJMOIHBIX CBETH/IBHIKAX. PocT HoTpebieHus
OIITUIECKOTO CMJIMKOHA BBISOBET YBEJIUIECHNE €TO
MIPOU3BOJCTBA MHOTMMU XUMUYECKUMU KOHIIEP-
HaMH U IleHa MaTepuajla 3HaYUTeIbHO CHU3UTCH.
CHIKeHMe I[eHbl ONTHIEeCKOTO CHJIMKOHA OT-
KpOe€eT JOpOory AJId €ro IPUMEHEHUA B IMH3AX JI
OIHOBATTHBIX U II0JIyBaTTHBIX CBETOIUOIOB, YTO
BBI3OBET ellle OfIHY BOJIHY YBeJIUd9eHUs CIIpoca,

) i o e . il i S e &l yBeJIU4YEeHUs IPOU3BOJCTBA U CHIDKEHUS 11€HbI

R R —— A 0-c160 — cs0-caro Matepuana. JINH3bI U3 ONTHIECKOTO CUIIMKOHA
MMEIOT BCe IAHCHI CTATh CAMOI PaCIIPOCTPAHEHHOH

Puc. 11. Ouarpammbr gns NIS033 OITHUKOM I CBETONUONHBIX CBETUIHLHUKOB B OJ111-
JKauIIue IsTh JIeT. °
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