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Pa3paboTKa 1 KOHCTPYMPOBaHME

CoBMecTHOE MOoienupoBaHMe
TeMNOBbIX U YNIeKTPUYECKUX
napameTpoB CBeTOANOAO0B

Mbep ®aBapono (Pier Favarolo),
pyKoBoAUTEIb OTAENA PErynMpoBa-
HUWA Ten/1I0BoW Harpy3ku, Zumtobel
Group

Jlykac Ocn (Lukas Osl),

uHxeHep, Zumtobel Group

Ca6buHa N'yasuH (Sabine Goodwin),
BeAywwmii uHxkeHep, CD-Adapco
Py6en BoHc (Ruben Bons),
AVPEKTOp oTAeNa 3NEeKTPOHUKMY,
CD-Adapco

BuHuHe cBemoduodos, BbiNo/IHeHHbIU
npou3sodumernem, obecnequsaem
Haubosnee nodxodAuue xapakme-
puUCMUKU ceemusibHUKoB. O0HAKo,

No MHeHUI0 UH¥CeHepos KoMnaHud
Zumtobel u CD-Adapco, dnsa onmumu-
3UpPOBAHHO20 NpoeKma HeodxodUMOo
onpedeniumb BCe XapaKmepucmuKu
BbIOPAHHBIX CBeMOOUOCHbIX KOM-
NOHEeHMOoB, a MaKkxce Nnpou3secmu
cucmemHoe ModesUpoBaHue.

Mepea MNpou3BOAUTENAMM CBETUMbHW-
KOB, paboTalolMMM CO CBETOAMOLaMM,
CTOVT HenpocTas 3adada — YNOMUTb-
CA B KECTKMEe BPeMeHHble paMKu Mpo-
EKTUPOBaHMA M34ennii 1 yCrneTb BbiBe-
CTM MX Ha BbICTPO MEHSAIOLIMIACA PbIHOK
TBepaoTenbHOro ocselleHus. Mpouecc
pa3paboTKM OCNOMKHAETCA GU3MYECKOM
NpUpoaoi CBETOAMOLOB M TEM, KaK 3TU
KOMMOHEHTbl  (GYHKLMOHUPYIOT B KOH-
KpeTHoi cucTeme. OgHMM M3 CrocoboB
YCKOpWUTb MPOEKTUPOBaHME M34enuin U
Nnony4YnTb NOSIHOE NpeacTaBieHne o Xa-
paKTepUCTUKax CBETU/bHMKA ABNAETCA
MogdenunpoBaHue. VHxeHepbl KOMNaHmm
Zumtobel yctaHoBuaKM, 4To MogENMPO-
BaHMe B3aMMOCBA3aHHLIX TEMoBbIX M
3M1eKTPUYECKMX MapaMeTpoB CBeToau-
0[0B, Ha4YMHaA C MOMEHTA BK/OYeHWA
WCTOYHWKOB CBETA W 3aKaH4mBanA pabo-
TOI B YCTAHOBVMBLLEMCA PEXMME, M03BO-
NIAeT co34aBaTb HafeHble B 3KCMya-
TaLMn CBETUMbHUKM.

Mpou3BoauTenM CBeToaMOad0B  CO-
pPTUPYIOT MX N0 6MHAM Ha OCHOBe 3Ha-
UeHWI MPAMOr0 HanpsAXKeHUA, a Takke
OPYrMX  XapaKkTepucTuK, obecreymBan
COOTBETCTBME 3a4aHHbIM TPeboBaHMAM.
HecMOTpA Ha [A0BOMIBHO-TAKM Masble
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NpoV3BOACTBEHHbIE AOMYCKM, HAbnoda-
€TCA 3HauMTEesNbHbIM Pa3bpoc Mo TakuM
rnoKasatenAM Kak noTpebnaeMblit TOK
M TeMnepaTtypa BHYTpW CBETOAMOOHbIX
KpUCTannoB, 4TO pacmpsaeT auana-
30H LBETOBbLIX XapPaKTEPUCTUMK Oaxe B
npegenax ogHor naptun. Kpome Toro,
3TW pasnnuma paboTailoT He B MoSb3y
CaMoro rnaBHOMO NPenMyLLecTBa CBETO-
OMOOHBIX MCTOYHMKOB CBETa — MPoao-
KUTENbHOMO CPoKa CAyXbbl. KoMnanua
Zumtobel, KoTopas 3aHMMaeTcA nocTae-
KaMU VMHTErpMpyeMbiX CBETOTEXHWUYe-
CKMX M3genuin ana NpodeccmoHanbHoro
oCBelleHWs, pewaeT 3Ty npobnemy ny-
TeM MCCNeaoBaHWA B3auMMOCBA3AHHbIX
TEMMOBbIX M 3NEKTPUUECKMX XapaKTepu-
CTMK CBETOAMOA0B C NMOMOLLbLIO COBMECT-
HOro MOeNMpPOBaHNA C UCMO/b30BaHW-
€M nporpaMmHoro obecneyerma CCM+ p
cnmynatopa NGSPICE.

Mpov3BoanTeNM CBETOAMOAOB, KaK
NpaBuo, yKasblBalT B AOKYMeHTaLUMK
3aBUCMMOCTb MPAMOro TOKa OT MpPAMO-
ro HanNpAKeHWA. 3T NapamMeTpbl Npea-
CTaBMeHbl Ha rpaduKax 3NeKTPUHeCKUX
XapaKTepPUCTMK, a TaKKe Ha XapakTe-
pUCTMKax LUBeTa M CBETOBOrO MOTOKa
B MPWBA3KE K 3MIEKTPUYECKMM Napame-
Tpam. OgHaKo 3TMX CBeAEHUN HegocTa-
TOYHO, UTOBbI OLIEHUTL XapPaKTePUCTUKM
Ha CUCTEMHOM YpOBHE.

CBeToamoq, Kak u niobon guod, He
NpoMycKkaeT ToKa 40 Tex Mop, Mnoka
NPUIOKEHHOE MpPAMOe  HanpseHue
He [OO0CTUFHEeT MOpPOroBON BeSINYMHBI.
BonbTamMnepHana XapakTepucTuka cee-
ToaModa C TOM BenuuMHbl, Korda OH
Ha4YMHAET NponycKaTb TOK, onpeaensaeT
LUBeT M APKOCTb M3ny4veHuA. Opyrumm
cfoBaMmu, MCMNycKaemblit cBeT B 60/b-
LLUOM CTeMeHWn 3aBUCMT OT BOMbTamrep-
HOWM XapaKTEePUCTMKM Karaoro oTaesb-
HOro cseToanoaa.

TENNOBBIE U INEKTPUYECKUE
NAPAMETPbI CBETOAQWOA0B

XoTA npuHUMN paboTbl cBEeTOOW-
o4a [OocCTaToyHo MpocT, pa3paboTka
CBETWbHMKA C 334aHHbIMM XapakTte-
PUCTMKaMM APKOCTM W LiBETA MOXeT
OKa3aTbCA C/IOMHBLIM AeM0M 13-3a YHU-
KaflbHOCTM paboumx MapameTpoB CBe-
TOAMO0B.

HeunsbesHble Bapuaumn XapaxkTepu-
CTVMK MaTepuvanioB WM TEXHOMOMMYECKMX
MPOLIeCCOB YacTO CTAHOBATCA MPUYMHOMN
HEOMMOAHHOIr0 pas3bpoca NeKTPUHECKMX
XapPaKTEPUCTUK CBETOAMOA0B. [OCKOMbKY
COBOKYMHbIA CBETOBOM MOTOK WM CMEKTp
M3My4eHMA B 6OMbLUOKA Mepe 3aBUCAT
OT YMNpaBnAIoLWEro HanpsMeHWAa 1 TOKa,
M3-3a BapMaumMini NPoM3BOACTBEHHbIX Ma-
paMeTpoB YyXYAWAETCA KayecTBO CBeTa.
YTobbl M36EeKaTb HEeCOoOTBETCTBUA Xa-
PAKTEPUCTUK KOHEUYHOM MPOAYKLMM OMU-
AaembiM, Npou3BoauTeNM CBETOAMOA0B
KnaccuduumpyioT ceeToamoabl No CBeTo-
BOMY MOTOKY, LUBETY M MPAMOMY HanpA-
eHuo. Takon BUHMHI MO3BONAET YMeHb-
LUMTb pa3bpoc, HO He YCTPaHUTb ero.

Bblbop TOMOMOMMM CXEMbI, B KOTO-
poi cBeToAMoAbl YCTaHOBMEHb Napasn-
NenbHO WM nocnedoBaTeNbHO  Apyr
OpYry, TOXe 3HauMTenbHO BMAET Ha
€€ UYyBCTBMTESIbHOCTb K BapuauusM
napameTpoB (cM. puc. 1). Ytobbl 0TKas
ogHOro cBeToaModa He MOBAMAN Ha
BbIXO/ M3 CTPOA BCe Lienu, 3T KoMo-
HeHTbl YCTaHaBNMBAOTCA NapannensHo
ApYr Apyry. 3TO 3HAYMT, YTO Kawabli
WCTOYHWK CBETa B Lienu paboTaeT npu
OOMHAKOBOM HarpsAMeHWUW, B oTanuMe
0T Mocsie4oBaTeIbHOM TOMOOM UK, KOr-
na 4yepe3 BCe cBeToaMoAbl NpoTeKaeT
0MHaKOBBbIM TOK. Kak npasumno, napan-
NenbHO BK/OYEHHble CBETOAMOAbl pa-
60TalOT Ha KPYTO BOCXOASALEM y4acT-
Ke XapaKTepUCTMKKM, YTO MOBLILLAET WX
UYyBCTBUTENIBHOCTL K pasbpocy npo-
M3BOACTBEHHbLIX MapameTpoB [Jase B
npegenax ogHoro 6uHa, 4YTo BMAHO MO
TpeM pasHbIM 3HaUYEeHUAM MPAMOro ToKa
Ha BEPTMKASIbHOM IMHUM Ha pUCYHKe 1.

CBeToaMod VMeeT O4YeHb BbICOKYH
YYBCTBUTE/IBHOCTb K M3MEHEHUAM TeM-
nepatypbl. TemnepaTypa 3KcnnyaTa-
UMM He TOMbKO BMAET HAa CPOK CYMK-
6bl CBETOAMOA0B, HO M Ha BOCNpUATME
rfasamMy CBETOBOrO MOTOKA, a TaKMe
Ha TennoBble XapaKTepUCTMKK, UM KO-
IMYEeCTBO Tensna, pacceMBaemMoro cee-
TUNBHUKOM.

Takne npobneMbl Kak W3MeHeHWe
uBeTa B Mpouecce 3KcnyatauMm wu
yXyOWweHWe CBETOBOIO MOTOKa CO Bpe-
MeHeM fABAAIOTCA CNeaCcTBMEM Bapu-
auuin TemnepaTtypbl. M xoTA ogHUM 13
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rNaBHbIX MpenMyLLecT8 CBETOAMO40B
CUMTAETCA MX MPOAO/KUTENbHBIN CPOK
CNYMBbI, OHO He peanM3yeTcA B MOJHOM
Mepe, ec/v TennaoBoM pacyeT oKasascA
HeBepHbIM. Tak, HanpuMep, NPoOM30LLIOo
CO MHOTVMM MepBbIMU M34enaMK 4nA
TBEpAOTEeNbHOro OCBELLEeHMWS, YTo Npu-
BENO K COKpalleHWio TeMMoB BHedpe-
HMA CBETOAMOLHbLIX TEXHOMOrui B CU-
CTeMbl 0CBeLLeHuA.

HeKoTopbIX 13 OMMCaHHbIX BbILLE Ba-
pyaLmin MOXHO M36eaTb C MOMOLLbIO
YNpaBneHnsa 3EeKTPUUECKOM CXeMOM,
nnu apansepa. 0gHaKo YTo6bI NpaBub-
HO MOCTPOUTL CXEMY MUTAHWA CBETOAM-
0HOr0 CBETU/IbHMKA CO CTabWbHbLIM
LIBETOM U APKOCTbIO, HE06X0,AMMO 3HaTb
TEMNNOBbLIE M 3NEKTPUUECKMEe XapaKxTe-
PUCTUKKW, UTOBbLI YCTAHOBMTL B3aMMO-
3aBUCMMOCTb MEXY 3MNEeKTPUYeCKUMM
napameTpamm CXembl, TemrepaTypo,
paccesHVeM Tenna u oXNaraeHeM.

CBA3b MEXXOY TEIJJIOBOFI
U SNEKTPUHECKOU
XAPAKTEPUCTUKAMU

MHxeHepbl  KoMMaHum  Zumtobel
BOCMO/b30BaNMCb MPOrpaMMHbLIM KOM-
nnekcoM STAR-CCM+ (npegHasHaueH-
HbIM 4118 aHanM3a XapakTepucTUK BO3-
OYWHbIX NMOTOKOB M pacyeTa TensoBbiX
napameTpos) coBMecTHO ¢ NGSPICE —
OTKPbITBIM CUMYNIATOPOM 3MEKTPOHHbIX
cxeM 06LLero Ha3Ha4eHua, YTobbl TOYHO
YCTaHOBUTbL B3aMMOCBA3b MeXay 3/eK-
TPUYECKMMN U TEMIOBbIMM XapaKTepu-
CTMKamm ceetoamnoaoB. (BA3b Meway
3TUMKM ABYMA MPUSIOHKEHMAMMN OCYLLECT-
BNANACb C MOMOLLBI0 WUHTEPAKTMBHOIO
cpeactea JAVA macro.

C nomowpio cumynatopa NGSPICE
ornpeaenAlnTcA NpAMOEe HanpAMKeHue U
NpAMON TOK CBETOAMOA0B. JNeKTpu4e-
CKasA MOLHOCTb onpeaenAeTcA Ha oc-
HOBE 3TMX OaHHbIX C MCMO/SIb30BaHUEM
CObCTBEHHOrO MeToda, pa3paboTaH-
Horo KoMmnaHuen Zumtobel. Janee Ha
ocHoBe wHbOpMauMM 0 TemnepaType,
MosTly4eHHOM C MOMOLUbI0 MPOrpaMMel

STAR-CCM+, paccunTbiBaeTcA onTude-
CKaA MOLUHOCTb, MM Ta [oNA noTpe-
61Aemolt 3Heprmm, KoTopaa bbina npe-
obpasoBaHa B BUAMMbIN CBET.

TennoBaA MoOLWHOCTb, WAM  [oONA
3HepruuM, paccesHHoW B Buae Tenna,
paccyMTLIBAETCA KaK pasHOCTb Meway
3M1EKTPUYECKOM U U31yHaeMOoM MOLLHO-
CTbio. [aHHble 0 TEensoBOM MOLYHOCTU
ncrnonb3yloTcAa B nporpamme  STAR-
CCM+ ana pacyeTa BCEX 3HAYEHUN TEM-
nepaTyp CUCTeMbI, KOTOpble 3aTeM BO3-
BpawatTca B cumynatop NGSPICE Ha
nocneayloweM 3tane MoAeMpoBaHuA.
MockonbKy TemnepaTypa OKasblBaeTt
3HAUNTENIbHOE BMIMAHME HA 3NEeKTpU-
YeCKMe XapakTepuUCTMKM CBETOAMOA40B,
3TOT UMKN MOBTOPAETCA 40 Tex nop,
MoKa He YCTaHOBWTCA paBHOBECHOE CO-
CTOAHWE.

3T0T npouecc 6bi1 onpoboBaH Ha
npoToTUMNE CBETUMBbHMKA M3 ABYX Ma-
pannenbHO COeAMHEHHbIX CBETOAMO-
[0B, KOTOpble 6blNM yCTAHOBAEHbI HA
aNMUHMEBYIO NaHesb (M. puc. 2). daH-
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Puc. 2. UcnbimyeMbiii npomomun ceemunbHUKa
cocmoum u3 dsyx hapannenbHO ycMaHoB-
NleHHbIX c6emoduodos

Has Modenb, NpeacTaBfsAoWwan cobow
OAHY M3 CTaH4APTHbIX TECTOBbLIX KOH-
ourypaumin, beina TWaTenbHo M3ydeHa
B nabopaTtopum KomnaHuv Zumtobel.
B 3TOM MeToge AN M3MepeHWA ToKa
M HanpsMeHWA Kawgoro CBETOAMO-
da TNPUMEHAETCA  YeTbIPEXMOSIIOCHMK.

TeMnepaTypa v3MepAnacb C MNOMOLLbIO
TepMonap T-TMMNaQ, YCTAHOBMEHHbLIX B
onpefeneHHble TOUKM MedHbIX fame-
nel, nevatHbIX NAat M TennooTBo40B.
3TW KOHTPO/IMPYEMBIE YUYACTKM UCMOSb-
30Ba/MCb B KA4YeCTBe OMOpPHbIX TOYEK B
TEennoBoOM MOAeNMpPoBaHNM.

KpoMe Toro, npu TecTmpoBaHuM
OCYLLeCTBMANOCh napamMeTpuyeckoe
nuccnenoBaHMe, YTobbl Nydlle MOHATS,
Kak Mpou3BOACTBEHHbIE A0MYCKM (Ha
TONUMHY NPOBOAHWKOB, TEMI0MNpoBO-
OHOCTb W T.4.) BAVAIOT Ha TennoBylo Xa-
PaKTEPUCTUKY cncTeMbl. OQHUM U3 BarK-
HbIX 3/1eMEHTOB 3KCrepuUMeHTaIbHOM
YCTAHOBKM ABMAETCA M3MEpUTENb TOKa,
nocnenoBaTeNibHO  MOAK/MIOYEHHbIA K
04HOMY M3 CBETOAMOAO0B, B pe3ynbTarte
Yero COMpoTUB/IEHME 3TOrO MieYa cxe-
Mbl Bbille. TakMM 06pa3oM, y Kaxaoro
WCTOYHMKA CBeTa B paccMaTpvBaeMoi
CXeMe — pasHble 3M1eKTpUYecKkMe Xa-
PaKTepUCTUKM M pabouve Temnepary-

pbl.

NAPAMETPbl KOMMNOHEHTOB
U MOJENU

B cumynAumm ncnonb3oBanmcb reo-
MeTpU4Yeckme pasmepsbl 1 Te napameTpbl
MaTepuanos A4MA U3r0TOBMEHMA CBETO-
avMonaoB, KoTopble 6bM npegocTasne-
Hbl nNpowusBoguTeneM. nA MWHUMM3A-
UMM BpeMeHu pacdeTa bblna noctpoeHa
TONBKO MONYCUMMETPUYHAA Mofgesb.
YTobbl y4ecTb TO BAMAHWE, KOTopoe
OKasaso MCnosfib3oBaHWe w3MepuTensa
TOKa Ha CxeMy, 6bin cMogenvpoBaH
TOKOYYBCTBUTENbHbIA PE3NCTOP, YyCTa-
HOB/IEHHbIM NapanfiensHo O4HOMY M3
CBETOAMOA0B.

Kak BnaHO 13 pucyHKa 3, 6onblioe
BHMMaHWe 6bIN0 yAeneHo Modenmpo-
BaHMI0 OCHOBHbIX 3/1eMEHTOB CUCTEMbI,
B T.4. MeYaTHOM NnaTbl HA MeTann4e-
CKOW OCHOBE C MeAHbIMM MPOBOAHWMKA-
MW, KOHTaKTHOM MfowanKe ceeToan-
04a C 3NeKTPUYECKUM COeaMHEHMEM U
noslynpoBOAHWMKOBOMY Kpwuctanay. Mpu
auMmynAaumn B nporpamme STAR-CCM+
YUMTBIBANOCL TaKKe fABMEHWe ecTe-
CTBEHHOM KOHBEKLMM M He0bX0AMMOCTb
B OrpaHuyeHunM pabodeit Temneparypebl
noslynpoBOAHWMKOBOI0 KpucTanna.

YT0o6bl 0bEecrneYnTb BBLICOKYID TOY-
HOCTb CMMynAumK, B nporpammMe STAR-
CCM+ wucnonb3oBanacb KoHdopMHaA
ceTka. Kak BMOHO M3 pucyHKa 4, 3Tta
ceTka Mo3BoMAeT CbIMUTMPOBAaTb BO3-
OyX OKpyatoLwen cpedbl U HEKOTOpble
HebonblMe OU3NYECKME 3MEMEHTLI B
LieHTPaibHOM 0651acTM CBETOAMOAHOMO
Kpuctanna. [MapameTpbl BO34YyLIHOMO
MOTOKA M TEMoBYI0 XapPaKTEPUCTUKY
CUCTEMbl MOXHO MOSly4nTb, BbIMOMHMB
CUMYNALMIO YCTOMUMBOIO pexnma C no-
MOLLIb0 COOTBETCTBYIOLMX peluaTenen.
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Puc. 3. Modesb ceemunibHUKA, NoayYeHHas ¢ no-
Mouyblo npo2pammsbl STAR-CCM+, cocmoum
u3 neyamHoil nAaMbI, KOHMAKMHoL
nnowadku c6emoduodos u nonynposodHu-
K06020 Kpucmanna
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Puc. 4. lna nocmpoeHus 3neMeHMo8 Modesu 8
npozpamme STAR-CCM+ ucnonb3yemca
KoH(pOpMHas cemka
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Puc. 5. Ha ckpuHuiome cosMeueHbl daHHble, noay4eHHble ¢ noMouwibio cuMyaamopa NGSPICE u npoepam-
Mol STAR-CCM+ nocne 20 obHosneHull, Kaioyas 200 umepayuti STAR-CCM+

Puc. 6. o oKoHUAGHUU cUMyAAYUU € noMowblo npo2pamMmbl STAR-CCM+ 8binu nonyyeHbl daHHble 0 meMne-
pamype maepdo2o mena u 803dyWHO20 NOMOKA BOKPY2 Kaxcdo20 u3 caemoduodos

PE3Y/IbTATbI CAMYNALUK

Ha pucyHKke 5 npeacraBneH CKPUHLLOT
KOMOWHMPOBAHHOMO MHTepdelica, KoTo-
pbiit 0bnervaeT OTCNEXKMBaHME pasHbIX
napamMeTpoB CUCTEMbI, BKIOYAA NPAMON
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TOK Yepe3 Kawablii CcBeToaMod M TeM-
nepaTtypy Kpuctannos. Mpy BKOYEHWM
CUCTEMbI BbIMOMHAETCA MPUBAMMKEHHAA
OLIEHKa BEe/IMUMHbI TOKA, Temrieparypbl 1
OMTMUYECKOM MOLLHOCTM B COOTBETCTBMM

C HaYa/bHbIMM YCII0BMAMM, KOrda BXO4-
HOEe HanpsXKeHWe HauYMHaeT MpeBbIaTh
MoporoBbIM ypoBeHb. CUMynALMA Mpo-
[omKaeTcA 4o Tex Mop, Noka CBeToamo-
Obl He BbIMAYT B YCTOMUMBBINA PEXMM.

B nmpouecce MogenupoBaHuA Ha
Kaxabi npoxoa NGSPICE npuwnock 10
npoxogos STAR-CCM+. MNpuMepHo uve-
pe3 200 ntepaumi, BbINOJHEHHbIX NPO-
rpammont STAR-CCM+ (Ha yto noTpebo-
Basiocb BCero okoso 20 MMHYT paboTsl
HOYT6YKa), 3Ha4YeHWA NPAMOro ToKa Co-
LMCb B OAHOM TOYKE, U yCTaHOBWAACh
TeMnepartypa Kpuctanna. JTo pelle-
HWe BbINo Mosy4eHo MPUMEPHO Yepes
50 o6HOBNEHWI Meway CMMYNATOPOM
NGSPICE v nporpammon STAR-CCM+,

Ha pucyHke 6 nokasaHo pacnpege-
NleHve TeMnepaTypbl TBepAblx Ten. Kak
W 0MMOANOCh, yBEMYEeHMEe COMpOTMB-
NEeHUA MNneya, CBA3aHHOE C MCMOoJb30-
BaHVWEM W3MepuTena Toka (KoTopbin
MMUTMPOBAJICA C MOMOLLBI0 TOKOOrpa-
HWYMBalOLLEro pe3uncTopa) NpuBeno K
MOABMEHNI0  3HAYUTENBHOM  pasHuUbI
Mexay KOHeYHbIMM TemnepaTtypamu
Kaxkgoro ceetogmoga. Ha nonepeyHoMm
paspe3e 0HOIM0 M3 HUX MOKa3aHo nosne
CKOpPOCTEN eCcTeCTBEHHOro KOHBEKLM-
OHHOr0 MOTOKA BO34yXa NpW oxnarkae-
HUW CUCTEMBI.

BbIBOAbI

HeckonbKo nocnegHWx neT cBeTo-
aMoaHbIe UCTOYHWKM CBEeTa MosydyatoT
LIMpOKoe pacnpocTpaHeHne 6naroga-
pA ManoMy pasmepy, 3GGEeKTMBHOCTM
M MNpPOOO/TIHKUTENBHOMY CPOKY CyMObl.
OgHako 4Tobbl MOMHOCTBLIO peanus3o-
BaTb 3TV MpeuMyLLecTBa, HeobXxoamMmo
npu MNPOEKTUPOBaHWM CBETOAMOOHbIX
CBETW/IbHMKOB Y4MTbIBATb B3aMMOCBS3b
MeXay I/IeKTPUYECKMMM  XapakTepu-
CTMKaMM CXeMbl, TeMMepaTypon, Tenno-
BbIM PACCEMBAHMEM W OXMTAXKOEHWNEM.

YTobbl paspaboTaTb CBETWULHWKMK
C 3afaHHbIMX  XapaKkTepuUcTUKamMu U
BOBPEMA BbIBECTM MPOAYKUMIO Ha pbl-
HOK, MNpPOM3BOAUTENAM CBETOTEXHMKM
TpebyloTcA cpeacTBa, NO3BOAOLWME
YCTAHOBWTb MapameTpbl 3aKOHYEHHOro
m3genua. Hanpumep, 4Tobbl obecne-
UATb BbLICOKMI CMpOC CBOEM MpoayK-
UMM Ha pbiHKe, KoMManuA Zumtobel
BO rNaBy yrfa CTaBuT MPOM3BOACTBO
CBETUMBHMKOB CO CTabWu/ibHbIM LIBETOM
M ApKocTblo. C 3TOM Lenbio UHXeHepsl
KOMMaHMK BbIMOJIHAIT MOAEeNMpoBaHme
TEMM0BbIX M 3NEKTPUYECKMX XapaKTepu-
CTMK M34enuii Ha paHHUX 3Tanax npo-
EKTMPOBaHWA, He npuberas K MCMosb-
30BaHMI0 GU3MYECKMX MPOTOTMMOB U K
TeCcTVpoBaHMio. TakMMm 06pa3oM M3ro-
TOBfIEHHaA NPoAYKUMA NoMy4YaeT BbICO-
KOe Ka4yecTBO M BbIXOAMT B YCTAHOBEH-
Hble CPOKM.



HaT KaHHoH (Nat Cannon),
WH}KeHep no npuMeHeHuio, Cree

B cmambee aHanu3upyomcs munosbie
C/ly4au 0mKa3os c8emoduodos B8
cucmemax msepdomesibHo20 ocseLe-
HUSA, U npednazanmcs pekomeHoayuu
no u3bexcaHur Bo3MONCHbIX OLUUOOK
npu NpoexkmuUpoBaHuUL, a Maxkxce cno-
cobbl c030aHUA HadexCHbIX B IKCNIya-
mayuu uzdenud.

OAHOBpPEMEHHO C BbICTPbIM COBEpLLEH-
CTBOBAHMEM CBETOAMOAHBLIX KOMMOHEH-
TOB, KOTOpoe HabnwaaeTcA HEeCcKobKo
nocaegHVx neT, B TBEPAOTENbHOM 0OC-
BELEHMN W MPOEKTMPOBAHUN CUCTEM
npovcxoauT BTOpaA pesBonoumA. Ha
3ape TBepAOTEeNbHOro OCBELleHMsA 4Ya-
CTO C/y4aUCb TEXHUYECKME OLWMOKK, B
pe3ynbTaTe KOTOpbIX MOABAAMMCL Yya0-
BULLHO BbIMMAOEBLUME NaMmbl 3aMellle-
HWA N CBETUIbHUKN. HeKoTopble U3 3TKX
n3aenunii Bpems OT BPEMEHW 40 CMX Mop
MEefbKaloT Ha pbIHKE, HO B60/bLUMHCTBO
OWWBOK MPOEKTUPOBAHMA CTaslo MeHee
ouyeBnAHbIM. OHAKoO M 3T MeHee 3a-
METHbIE OLUMOKM MPEenATCTBYIOT Packpbl-
TUIO PbIHOYHOMO NOTeHUMana oTAebHbIX
MPOEKTOB, yXyAWAoT penyTaumio KoMna-
HW 1 3aTPYAHAIOT B LLIEIOM gasibHellwee
pacrnpocTpaHeHne TeXHoMorMM TBepao-
TefIbHOr0 OCBEeLLeHUA.

C MoMeHTa nosnsneHns cepeuca Cree
Services oceHbto 2011 r. MHMKeHepbl
3TOr0 nogpasdeneHna NpoTecTMpoBa-
nn ceble 500 CBETUNBHMKOB M namr
3aMelleHns B COOTBETCTBUMM C Mpo-
rpammont TEMPO (Thermal, Electrical,
Mechanical, Photometric, Optical —
TensoBble, 3MEKTPUYECKMNE, MexaHuude-
CKMe, GOTOMETPUYECKME U OMTUYECKME
XapaKkTepucTunkm). MNporpamMma mcnbita-
HUin TEMPO obecneunBaeT YHUKaNbHY0
BO3MOMHOCTb YCKOPWUTL MPOEKTUPOBa-
HWe TBepAOoTEeNbHbIX CBETUBHWMKOB M
peanv3oBaTb TBOPYECKMI MNOTeHuMan
MHMEHepoB. W Bce-Taku Mo-nperHemy
CYLLEeCTBYET HECKOJIbKO TUMOBbLIX OLUM-
60K, KOTOpbIE COBEpLIANT AarKe OYeHb
OMbITHbIE Pa3paboTUMKM CUCTEM TBEpP-
00TenbHOro oceeleHWs. B aTo nybnmn-
Kaumm obcyxaatTca YeTbipe Hambonee
4acTo BCTpevaloLmecs owmnbKn, gatTca

pa3paboTka 1 KOHCTPYMPOBaHME

Pewienne TunoBbIX npobnem
TBEpPAOTENbHOro 0CBeLeHNs

pexkoMeHgaunun, Kak nx n3bearb 1 co3-
AaTb oCBeTUTeIbHble ﬂpl/l60pbl BbICOKO-
o0 KayecTBa.

INEKTPUMECKOE
NEPEHANPAXEHWUE

Mpexpge Bcero, paccMOTPUM, Kak
BAMAIOT HA 3KCMyataumio CcBeToamo-
[00B 3M1eKTpUYeCcKMe napameTpbl. IneK-
Tpyyeckoe nepeHanpsrkeHue (electrical
overstress, EQS), nnn Bo3gencTeme Ha
KOMIMOHEHT C/IMLWKOM BBLICOKOrO TOKa
NMB0 HanpsAMeHWA, He npeaycMoTpeH-
Horo cneundmKaumen, — OCHOBHaA
npuYMHa OTKasa CBEeTOAMO0A40B, He 3a-
BMCALLAA OT TOr0, KEM OHW BblM NPon3-
BefeHbl. Takoro pofa 0TKasbl BO3HMKA-
10T B pe3y/nbTaTe 60MbWOoro KonmyecTsa
Tenna, reHepuypyeMoro npu 60sbLUoM
rnepexogHoOM TOKE WM HamnpsaMKeHUn
M COCPeaoTOYeHHOro B ManoM 06b-
eMe npocTpaHcTsa. Mpw neperpese no-
BpeX4alnTCcA MaTepuasnbl, M3 KOTOpbIX
M3rOTOB/IEHBLI CBETOAMOAbI.

Komnanma Cree HegaBHO ycTa-
HOBMMNA ECTKUA PEXUM  UCMbITaHUM
CBETOAMOA0B TpeX OCHOBHbIX KaTte-
ropuii  OT pasHblX nNpou3BoaUTenei:
CPeaHEeMOLUHbIX O0AHO- W MHOIMOKpWU-
CTanbHbIX CBETOAMOO0B; BbICOKOMOLL-
HbIX O[HOKPUCTA/IbHLIX CBETOAMO/OB;
BbICOKOMOLLHbIX CBETOAMO/40B, BbIMNO-
HeHHbIX no TexHonornm COB (chip-on-
board — Kpuctann-Ha-nognoxke). 3To
MCMbITaHWe COCTOANO B Mogadve npsa-
MOYrO/fIbHbIX  MMMYbCOB  MOLLHOCTbIO
Ao 1700 BT » npogomKuMTenibHOCTbIO
0,1-70 Mc Ha oTaenbHble CBETOAMO-
Obl ANA UMUTaLMM BO3OENCTBUA OYeHb
BbICOKOI0 TOKa MW HanpsaXeHus B pe-
anbHbIX ycnoBuAx. Kputepum oTKasa
6blIM OCHOBAHbI Ha M3MepeHMAX TOoKa
YTEUKM Yepe3 Mepexod, KoTopble 0cy-
WEeCTBAANMCL MOC/e ModauM Kawgoro
oTgensHoro wmnynbca. [lpeBbileHe
TOKOM 3HA4YeHWs, yKasaHHOro B crewu-
nouKaumm, paccMaTpmBanocb Kak 0T-
Kas. Ha pucyHKke 1 nokasaH npuMmep oT-
Kasa B pe3yfbTaTe NpPoXoXKAeHUs Yepe3
BbICOKOMOLLIHbIN CBETOAMO Ype3MepHO
60/1bLIOIr0 TOKA.

Kak npaBwno, o4HOKpUCTaNbHblE
BbICOKOMOLLHble CBETOAMOAbl, Y KOTO-
pbIX MMEEeTCA MHOMEeCTBO KOHTaKTHbIX
CKBO3HbIX OTBEPCTW, Jydlle BCEro

3alMLIEHbl OT 3/IEKTPUYECKOro nepe-
HanNpseHWA, a nIacTUKOBble Masno-
MOLLHbIe CBeToAMoAbl B MAACTUKOBBIX
Kopriycax Hambonee yA3BWMMbl K BO3-
nencTemAM Takoro poga. Ceetoamog-
Hole COB-MaTtpuubl C OTHOCMTENbHO
60/1bLUMM YMC/IOM NapannenbHbIX Leno-
UeK KpUCTaNIoB HadeHee B 3KCM/ya-
Taumm, Yyem COB-MaTpuubl C MeHbLUMM
UYMCNOM 3TMX KOMMOHEHTOB. MpoYHOCTb
cseToguodoB  bonblero  pasMepa
BbILIE, YEM Y KOMMOHEHTOB MEHbLUEro
pa3mepa. McnbiTaHmMA Bcex 3TUX TUMOB
MCTOYHMKOB CBETA MoKasasm, Yto C po-
CTOM COOTHOLUEHWMA MOLIHOCTb/YNCIIO
0TKa30B YMeHbLIAeTCA BpeMsa HapaboT-
KM Ha 0TKas.

Takve cobblTMA Kak ydap MOHMM
unM BpockM ToKa B ApariBepe npu
BK/IIOYEHMM MUTAHUA NPUBOOAT K BO3-
HWUKHOBEHMIO  3/IEKTPUYECKOro nepe-
HanNpseHWa, BO34ENCTBYIOWEro Ha
ceetoamnoabl. OAHako 3Toro Bo3aen-
CTBMA MOXHO M36eraTb C MoMOoLLbio
HaaeHbIX Mep 3aLUWThI, K KOTOpbIM 0T-
HOCUTCA NpPUMEHeHMe MeTasl/IooKCna-
HbIX BapMCTOPOB, MpPeaoXpaHALWmMX OT
ype3MepHbIX HanpsAXeHWn, 1 pe3ncTo-
POB C MOSIOMKUTESbHLIM TEMMNEPATYPHLIM
KoadpduumenTom (MTK) gna 3awmTbl oT
CBEPXTOKOB. B LenoM, pekomeHngyeTca
npeaycMoTpeTb CxXeMy, Kotopasa obe-
CreyrBaeT 3aWwmTy cBeToaModa OT UM-
nynbcoB AnuTenbHocTbio bonee 0,1 Mc
M BENMYMHOM, KOTOpaA B 2-3 pasa npe-
BbllLaeT MaKCUMasbHbIM HOMWUHANBHbIN
TOK cBeToavoga. bonee pgetanbHbIN
aHanm3 3Toro Bonpoca cMm. Ha [1].

© 0 o O
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Puc. 1. B pesynbmame 3neKmpuyecKo2o nepe-

HanpAxceHus ceemoduodsi Mo2ym nepe-
cmamb ¢yHKYUOHUpoBamb

:
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Puc. 2. HedocmamouyHoe ucnonb3o8aHue
Mamepuasnos mennoso20 uHmepdeiica
npusodum K 803HUKHOBEHUI0 §0/1bLW020
meMnepamypHo2o 2padueHma

TENJOBOE PErYNUPOBAHUE

HepelweHHble npobneMbl  Tenno-
BOrO perynMpoBaHua BegyT K npe-
KOEBPEMEHHOMY OTKa3ly CBeToauo-
00B. PacuyeTHblt CPOK CNy»bbl Bcex
CBETOAMOA0B 3aBMCUT OT MX paboueit
TemnepaTypbl. OgHMM M3 Haubonee
KPUTMYHBIX NMapamMeTpoB CUCTEMbl 0C-
BelleHMA FABNAETCA ee CnocobHOCTb
OTBECTW Tenno, reHepupyemoe B nepe-
X04ax CBeTo4MoaoB.

MocKonbKy 3KcnnyaTaumAa  CBeTO-
avoga npy  BbICOKMX TemrepaTypax
nepexoda COKpallaeT CBETOBOM Mo-
TOK M CPOK C/Ty¥6bl 3TUX KOMIMOHEHTOB,
cnegyeTt yaoenATb AOMMKHOE BHMMaHue
BOMpOCaM TernsioBoro peryivmpoBaHmA
CXeMbl, COOPKM 1 CBETOAMOA0B B MpwU-
JI0MEHMAX Mo ocBeLleH. Henpasunb-
HO pacCYMTaHHbIM TEMOBOM PEHMM
3KCMyaTaumMm MOMKeT MpUBECTU K TeM
e MOBPEKAEHNAM UCTOYHMKOB CBETa,
UTO0 M XMMMYECKas HEeCOBMEeCTMMOCTb
MaTepuanos, 0O KOTOPOM MongeT pedb
nanee. Ho, B oTamMume oT nocneacTsui
3TOM Npo6eMbl, pe3ynbTaThbl TEMN0BOr0
rMoBpeMaeHVA HeobpaTHMBI.

Kak npaeuno, ceetogmMoabl MOH-
TUPYIOTCA Ha NoanoxKky FR-4 nnn Ha
ne4vaTHylo naaty C MeTanM4yecKkuMm
ocHoBaHueM (metal-core printed-
circuit board, MCPCB), y KoTopo#
nMeeTcAa TennooTBod. (Betoavod-
Haa COB-maTpyua MoOHTMpPYIOTCA Ha
TennooTBo4 C YCTAHOB/MEHHbIM Ha
HEM pa3beMoM. Xopowun TensoBon
KOHTaKT Mexgy COB-matpuuen u
Tensoo0TBOAOM MO3BOMAET YCMewHo
peanu3oBaTb CUCTEMY OCBELLEHUA.
[nAa obecrneyeHnA ONTUMAasbHbIX pa-
604MX XapaKTepUCTUK WUCMNoNb3yeTcA
MaTepuan TennoBoro WHTepdenca
(thermal interface material, TIM). Mo-
CKOMbKY XOPOLMM TernsoBbiM M301A-
TOpOM fBMAETCA BO34yX, Heobxoaw-
MO, YTO6bl OH 3anofiHMA BCe MyCTOoThl
Mexgy COB-martpuuen n TennooTeo-
OoM. bes matepuana TennoBoro WMH-
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Tepdenca nuwb orpaHNYeHHoe Ymcno
y4acTKOB MOBEPXHOCTM cCBeToAMoga
nepegaeT Tenno paguartopy. lycto-
Thl, 3AMO/IHEHHbIE TAKMM MaTepuanom,
HaMHOro nydywe obecneyMBaloT 0TBOA
Tenna. Tak uam nHade, NpyM NpoexkTU-
poOBaHMM HEobXoAMMO yaenuTb Twa-
TeslbHOe BHMMaHue CO34aHWI0 TpakTa
ONA nepefadn Tenna BO BHELWHIOW
cpegy. PucyHok 2  wnanwoctpupyet
cnyyYan, Korga B pesynbTate Hedo-
CTaTOYHOro KoMM4yecTBa MaTepuana
TennoBoro mHTepderca gna orsoda
Tenna BO3HWK 60MblION TemnepaTyp-
HbIM rpagmeHT BennumHom B 22°C.

XUMUYECKAA HECOBMECTUMOCTb

Hanuune HecoBMeCTUMbIX NeTy4mx
opraHu4yeckux coeamHeHun (volatile
organic compounds, VOC) B cBeToan-
O0fHbIX CUCTEMax OCBEeLlEeHWA MOXeT
NPMBECTU K YXYALEHWI0 UX paboumx
XapaKTepUCTMK M COKpaLLEeHUID CPpoKa
CNyXo6bl. Knen, KOHPOPMHbIE MOKPbI-
TMA, MaTepuanbl FepMeTU3INPYILMX
NPOKNaAoOK W 3anMBOYHbIE KOMMa-
YHObI, KOTOpble 4acTo MNpPUMEHAIT-
CA B KOHCTPYKUMAX CBETOAMOAHbIX
CBETWU/IbHWUKOB WM Namrm, cofdepraT
NleTyunme opraHumyeckme coeauHeHuA.
XMMUYECKM HECOBMeCTUMble feTyume
opraHu4eckvMe coeauHeHWs, Haxoas-
LLIMecA Ha MoBepXHOCTAX MnM B6AMU3N
CBETOAMOAHbBIX KpUCTaNioB, YMeHb-
AT CBETOBOW MOTOK MMM Bbi3bIBAIOT
M3MEeHEeHWA B LiIBETOBOM COCTaBe CBe-
Ta. Ha pucyHKe 3 nokasaHbl pe3ysb-

Puc. 3. OdecyseyusaHue 2eHepupyeMo20 u3ny-
4eHusA 6 pe3y/sibmame HecosMecmuMocmu
XUMUYecKux coeduHeHull

TaThl BO34ENCTBUA 3TUX COeOUHEHWUN,
HaxoAALMXCA Ha NOBEpPXHOCTU CBETO-
OVOAHOMO Kpuctanna.
BoCnNpuMMMUMBOCTL CBETOAMOA0B K
NIeTYUYMM OpraHnyYecknM CoeguHeHu-
AM — M3BecTHas npobneMa ansa BCex
TUMNOB CBETOAMOAO0B C CMHWM, FAPKO-
CUHMM 1 BenbiM CBeYeHMeM. ITU npo-

6neMbl He HabnwaawTCA y cBeToAN0-
[0B C 3e/1eHbIM, AHTAPHBLIM M KPACHbIM
CBeYeHMeM bnarogapa TOMY, UTO WX
n3nyyeHne wuMmeeT 60MblIME ONMHBI
BOJIH, T.e. MEHbLWN 3IHEpPreTUYecKun
YPOBEHb.

XuMundeckan HEeCOBMECTMMOCTb
Martepuanos B CMCTeEMax TBepho-
TeNbHOro OCBELeHUA — JloKanbHoe
ABMEeHMe, BO3HMKawWwee M3-3a rep-
MeTM3aumm OoTAeNbHbIX 4YacTenm cu-
CTeMbl, YTO MPUBOAMUT K MOBLILEHWIO
paboyel TemnepaTypbl CBETOAMOA0B
B OTCYTCTBME WAM MpU 3aTpygHEH-
HOM BeHTMAAUMKM Bo3gyxa. OgHako
3TV 30 dEeKTbl MOXKHO NPeaoTBpPaTUTD,
TWaTenbHO MpPoAyMaB KOHCTPYKUMIO
M npoTectmpoBaB ee. bonee noapob-
Hoe 06CyMaeHMe 3TOro BOMpoca CM.
Ha [2].

OBPALLEHUE CO CBETOAMOOAMU
U UX NPOU3BOACTBO

MpaBunbHOE obpalleHne Co CBeTo-
ovogamMm B npouecce UM3roToBneHusA
CUCTEM TBEPAOTENbHOMO OCBEeLeHna —
elle 0aWH BarKHbIM BOMPOC, HEMOHMMa-
HWe KOTOPOro MOXKET MPUBECTM K OTKa-
3y FOTOBbIX M34ennn. Mel 0CTaHOBMMCA
Ha OTKasax YeTblpex OCHOBHbIX BMAOB,
BbI3BaHHbIX CnegylowmMm npuymMHaMu:
MPOHWKHOBEHME BNary; WCKpUBeHue
rney4aTtHoM nnartbl, HeKa4ecTBeHHasA
rnavka m Nnoxoe MoKpbITME NPUMOEM, a
TaKKe HenpaBWbHaA TEXHOAOMMA MOH-
Taxa.

lNpoHnKkHOBeHWe Bnarn. Muorue
cBeToamodbl M, B MepByl0 o4vepedb
C NAacTMKOBLIMW  Kopnycamu, nog-
BEPXKEHbI paspyLlweHuio B pe3ynbTaTte
MPOHWMKHOBEHWA B HWX BRarn. bonb-
LWMHCTBO CBETOAMOA0B NOCTaBNATCA
B repMeTM4HOM mapo3almieHHon
yrnakoBKe, obecreuyvBawowen npo-
LOMKUTENbHBIM CPOK XpaHeHua. Ecam
YKe BnaroyyBCTBUTENbHbIE CBETOAWN-
oAbl NoCfie BCKPbITUA 3TOM YNaKOBKM
rnoaBeprawTCcA BO34eNCTBUIO BbICOKOM
B/IAXKHOCTW, MX NOBEPXHOCTb MOBPEX-
[aeTcA Npu Namke, Kak BUAHO U3 pu-
CYHKa 4.

Puc. 4. B peaynbmame 8o3delicmaus 8bICoKoLi
B/1aXCHOCMU NoBepXHoCMb c6emodu0dos
nospexcdaemcs npu naiike



Puc. 5. TpewjuHa Ha c6emoduodHoM Kpucmanne
(CuHAA NUHUA), BO3HUKWASA 8 pe3ynbmame
UCKpUBAeHUS ne4yamHoll naambi

CBeTogmoabl, KOTOpble Haxoau-
NINCb BO B/IAXHbIX YC/IOBUAX B Teye-
HMe BpPEMEHMW, KOTOpOoe MpPeBbICMA0
MaKCUMasbHbIM CpPOK XpaHeHusa 6e3
YNaKOBKMW, O0/MKHbI NPOCYLWNTLCA MpuU
3a4aHHbIX YCI0BMAX 40 OTNpaBneHusA
Ha nanky. [pocywka cBeToano40B
npy peKoMeHA4OoBaHHOM TeMmnepaTtype
B TeYeHWe onpeaeneHHOro BpeMeHu
YCTPaHUT BRary v MNo3BOAMT Mpou3-
BOAMTESI0 BOCCTAHOBUTL MX MCXO4HOE
cocTosiHKe.

HeobxognMo cobniogate ycnosuA
XpaHeHWA HenaAHbIX CBEeTOAMOA0B, KO-
Topble OblAM BCKPbITLI MM M3BEYEHbI
M3 OpUrMHANbLHOM YMAaKOBKKW, BO M3be-
KaHne BO34enCTBMA Ha HWX Bnarn. Ha
3TOT Cnyyar pekoMeHAyeTcA cneayto-
Liee.

— XpaHuTb M3BMIEYEHHbIE U3 YNAKOBKM
cBeToanoabl B FePMETUYHOM  KOH-
TeMHepe C KeCTKMMWM CTEeHKaMn W
CBEXMM BnaronornotuteneM. KoH-
TeMHep OomKeH 6biTb OCHALLEeH MH-
OMKATOPOM  OTHOCMTENBHOW BRAX-
HOCTW.

— XpaHWUTb KOMMOHEHTbI B CYXOM LUKa-
dy wnM KOHTEMHepe C MNpoAyBKOW
CKaTbiM a30ToM, bnarogapsa KoTo-
PO BNAMHOCTb MOAAEPHMBAETCA
HWKE MaKCMManbHO [0MyCTMMOro
YPOBHA.

— W3BnedyeHHble cBETOAMOAbI MOXKHO
CHOBA 3anedyaTtaTb B OpUrMHanbHYI0
YNaKOoBKY Ha HEKOTOpoe Bpems. Yna-
KOBKa [0/1¥Ha 0CHaLWATbCA MHONKA-
TOPOM B/IAXKHOCTM U CBEXWUM BfAro-
nornoTUTeneMm.

WUckpuBneHve neyaTHoOM nna-
Tbl. M3rn6 nevatHom nnatel — He-
M3bexHoe sfBMeHMe, KoTopoe 4acTo
BCTPEYaeTCcA B MNPOLECCe MOHTaa.
J1a gedopMauma ABNAETCA OCHOBHOM
MPUYNHON BO3HMKHOBEHMA pacTArn-
BalolWen Harpy3kM Ha 3NEeKTPOHHble
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Puc. 6. PeHmaeHoBcKoe USOEPGJICEHUE €8emoduodHbIX Kpucmannos ho3so/sidem BbiABUMb Henponau ¢

donbwuM odvemMoM nycmom

KOMMOHEeHTbl CcobpaHHoOM nnaTel. B

pe3ynbTaTe 3TOr0 HanpsAKeHWa BO3-

HMKaT MUKPOTPELWHbl Ha CBeToau-

OAHbIX KOMMOHEHTaX C KepaMm4ecKkomn

OCHOBOW, W BO3HMKAET BEpPOATHOCTb

oTKa3sa (cM. puc. 5).

MepeuncnMM NpuyYMHBl BO3HMKHOBE-
HWA M3rnba neyvaTHor NnaTbl, B pesyb-
TaTe KOTOPOro MosBAAITCA TPEWMHbI B
YCTAHOB/IEHHOM Ha HEM CBeTOANO4HOM
Kpuctanne:

— 3aKkpy4vBaloLlee ycmnme npu BUHTO-
BOM KpenneHuu;

— HepoBHaA WM BbiNyKNas MoBepx-
HOCTb NNaTbl;

— Manka OonnaBfIEHNEM KOMMOHEHTOB
nnarbl

— npobvBKa 0TBEPCTUIA B nnate mm
pasgeneHue neyartHblX naar.
TpelwuHbl B CBETOAMOOHOM  KpW-

CcTanne v MNoANOoMKe, MoABMBLUMECA B

pe3ynbTate MCKPUBAEHMA Ne4vaTHOM

nnartbl, CTAHOBATCA MpUYMHAMWM HecTa-
6UnbHOM paboTbl MAM YaCTUYHBLIX OT-

Ka3oB CBETOAMOAOB Ha KepaMuyecKux

MOANOXKKAX. ITM NOBPEKAEHMNA MOMHO

CBECTM K MMHMMYMY C MOMOLLbIO Cneay-

OLWMX Mep.

— He cnegyet 4pe3MepHO 3aTArun-
BaTb BWHTbI MpW YyCTAHOBKE CBETO-
AnogHom nnatel Ha paguatop. AnA
ONTMMANbHOr0 KPyTALWEro ycunus
pPEKOMEHAOYEeTCA MCMob30BaTb aB-
TOMATM3NPOBAHHYIO 3aTAMKY U BUH-
TOBOE KpereHue.

— He cnegyeT npuMeHATb Ype3mepHoe
KONM4YeCTBO TEPMONACTbI, 04eHb TOS-
CTyl0 TepMOJIeHTY/TennoByl0 Mno-
LWAaKY.

— He pekoMeHgyeTcA HaHOCUTL Tep-
MOoMacTy WM MCNonb3oBaTb TepMOo-
NEeHTy TONbKO MNO4 CBETOAMOLHBIM
KOMMOHEHTOM. [1nA  MUMHUMM3aumm
BO3MOHOI0 WMCKPUBAEHWUA WAUN W3-
rmba nnatbl B MpoLecce ee Kpense-
HWA NnacTa HAHOCUTCA POBHLIM C/I0EM
M B KOHTPO/IMPYEMOM KOSIMYECTBe.

— Henb3a yctaHaBnmBaTb cBETOAMOA-
Hyl0 nnaty Ha AedopMMpPOBaHHYIo,

BbIMYKMYI0 WKW HEPOBHYID MOBEpX-
HOCTb.

— He peKkoMmeHgyeTcAa uMCNonb30BaTb
M36bITOYHOE  KONMYEeCTBO  MpWosn
ONA MOHTaXa CBeToAMOod0B Ha ne-
4YaTHylo nnary.

MoHTaxHble onepaumn co cBeToam-
04HbIMM Mnatamu nocne cH6opkM He-
06X04MMO BbINOSHATL TaKMM 06pasoMm,
YTObbl MMHMMM3MPOBATL WX UCKPUBIE-
HWe 1 U3rmb.

HekauecTBeHHasa nawnka u nnoxoe
nokpbiTMe npunoeM. [inAa obecneye-
HWA Xopolero TenaoBOro perynampo-
BaHWA Heobxo04MMO MpuaepHKMBaTbCA
onpeaeneHHbIX Npasu NpyY NPOeKTU-
poBaHMKW, MOHTaXKe W paboTe cBeTo-
OV0O0B B OCBETUTENbHBIX CMCTEMAX.
M10x0 nponasHHbIe y4YacTKM Mexay
CBETOAMOAOM M MNATON, a TakKe He-
[0CTaTOYHbIM 0TBOA Tenna oT naathbl
K paguMatopy — OCHOBHbIE MPUYUHBI
OTKasa 3TUX MCTOYHMKOB cCBeTa. Ha
pUCYyHKe 6 NMoKasaHbl pe3ynbTaTbl He-
KauyeCTBEHHOW MarkuM CBETOAMOA0B
Ha nnaty. QenctButenbHaA npuunHa
[AHHOro gedexTa 3aKk/IinyaeTca B He-
KayeCTBEHHOW NPOMbILWIEHHOWN Manke,
a He B HEBEPHOM TEMI0BOM KOHCTPYK-
L.

bonblWMHCTBO cBETOAMOAOB, Npea-
Ha3HayeHHbIX ANA CUCTEM OCBeLLeHWA,
yCTaHaBMMBaeTCcA Ha niaTy MeToaoM
onMaBfeHnA MpUnoA B CrneumanbHON
neyn unM yCTaHOBKe B COOTBETCTBUM C
3afaHHbIM npoduneM narku. BelbpaH-
Hbl MpUNOA M MeTo4 ero HaHeceHuA
onpeaenAlT TpebyeMoe KOIMYeCTBO
3Toro BewectBa. YT0bbI NONYYMTH
Hambosee npueMnemMble pe3ynbTarThl,
cnegyet WCMOMb30BaTb  aBTOMATU3WN-
pOBaHHLIM [03aTop namM TpadapeTHbIn
npuHTEp.

Mpn HanaxunBaHMM Npouecca nankm
WY Npu NOAr0TOBKE K MPOM3BOACTBY
HOBOrO M34envA peKoMeHayeTca Npo-
BEpATb COOTBETCTBME TpeboBaHUAM
M KayeCcTBO MafHbIX COeAMHEHWN Ha
HEeCKONbKMX MPo6HbLIX Nnatax. Cambii

CoBpeMeHHas CBETOTeXHMKa, #3 2014 7



Pa3paboTKa 1 KOHCTPYMPOBaHME

Puc. 7. B pesynbmame HenpasunbHo20 asmoma-
MU3UpoBaHHO20 MOHMAXCA KOMNOHEHMos
npu cSopke neyamHoii nnamol Moxcem
nospedumbca ceemoduod

NMPOCTOM U BLICTPLIA CNocob 3ToK Npo-
BEPKW COCTOUT B UCMOJIb30BAHUM PEHT-
reHockonuun. Ecnun e oH HegocTyneH
Mo KaKoM-TO MpuYMHe, KpucTannbl
paspe3atT Ha 4acTu, 4Tobbl OUEeHUTb
KayecTBo narku. Mpu oBHapyKeHuUn
60/blWOro Konmyectsa MycToT napa-
MeTpbl Mpouecca Mamkm KOppeKTUpy-
loTCA.

MOHTaXX KOMMOHEeHTOB. JTO aB-
ToMaTM3MpoBaHHaA  onepauuA, B
npouecce  KOTOPOM  MaHWMNynATop
M3BMeKaeT CBeToaMoAdbl M3 go3a-

TOopa WM yCTaHaBNMBAET MX Ha nnary.
lpon3BoacTBO, He COOTBETCTBYIO-
wee cneumduyecknum TpeboBaHMAM K
MOHTaXKy CBETOAMOA0B, XapakTepusy-
€TCA HEBbICOKMM BbIXO40M MrOAHbIX (CM.
puc. 7). Mpy MOHTaxe CBeToAMOA0B
C MoMoLWbl0 MaHunynATopa cnegyer
y4yecTb pAg nepemMeHHbIX (GaKTopos,
KOTOpble BAMAIOT Ha NPOM3BOAMTENb-
HOCTb MOHTaHOW YCTAHOBKW. 3JTO
CBA3A@HO C TeM, YTO HOMbLUMHCTBO aB-
TOMaTU3MPOBAHHbLIX  MAHWNYAATOPOB
npegHasHa4YeHo AnA BbICOKOCKOPOCT-
HOr0O  MOHTaXka MoONynpoBOAHMKO-
BbIX KOMMOHEHTOB C MJ/IOCKMMW, a He
KyrnonoobpasHblM1  Koprycamu, Kak
y cBeTogmogos. (CeBeTogmogam Tpe-
6yeTcA CBOM HAbop TEXHOIOrMYEeCKUX
rnapamMeTpoB Mpu MCMNO/b30BaHMM Ma-
HUNYNATOpa, YTobbl ONTMMU3NPOBATL
Npon3BOANTENBHOCTb YCTaHOBKM.
[naBHbIM 06pa3oM, NpobaemMbl MOHTa-
YKa CBeTO4MO040B C MOMOLLbI0 MaHuny-
nAatopa obycnoBneHbl GU3MYECKUMU
pasnnuMaMM  Mexay TpaauuMOHHbI-
MU SMD-KOMMOHEHTaMK, K KOTOPbIM
OTHOCATCA WHTerpasbHble CXeMbl, M
SMD-cBeToanogaMu.

3a HEeCcKonbKo nocsiegHux net bbinn
LOCTUIHYTbI onpegenieHHbIe yCrnexm, no-
3BO/MBLUME NPEOAO0SETb 3TU NPobeMbl
MOHTa*Ka CBETOAMOAHbIX KOMMOHEHTOB.

Bosblwan YacTb M3 HUX bblfa peleHa
nyTeM aganrtaumMu COOTBETCTBYIOLLEr0
obopynoBaHuA, Bblbopa Hacadok Mu
noaaloLlero yctpoicTea. NMogpobHee Ha
3Ty Temy cM. [3].

BbIBOAbI

HecMoTpAa Ha orpoMHble ycriexu, 4o-
CTUrHyTble 3a nocnegHue rogel B 06-
NacTM NPOEeKTUPOBaHMA CUCTEM TBep-
[0TeNbHOr0  OCBELLeHMs, WCMbITaHusA
TEMPO BbIABAAIOT pAL MEHee 3aMeTHbIX
npobneM. JneKkTpuyeckoe nepeHanpsa-
eHWe, HenpasubHOE TernsoBoe pery-
NIMPOBaHMNe, XMMMYecKana HEeCcoBMeCTU-
MOCTb, HenpaBwW/bHOe obpalleHune co
cBeToAModaMM M MCMONb30BaHMe He-
COOTBETCTBYIOLEr0 MOHTaXKHOro 060-
pyOOBaHMA — OCHOBHbIE WCTOYHMKM
MAOXMX XapaKTEPUCTUK CUCTEM OCBeLLe-
HWA. DTUX NPO6/IEM MOMHO M36erkarTh,
TWaTenbHO credys TeM MnpuHUMNaM
NPOEKTUPOBAHMA, KOTOpble npeanara-
10T NPOM3BOANTENM CBETOAMOAOB, B TM.
KomnanuAa Cree.

NINTEPATYPA

1. www.cree.com/xlamp_app_notes.

2. www.cree.com/xlamp_app_notes/chemical_
compatibility.

3. www.cree.com/xlamp_app_notes.
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HoBble meToabl
NPOeKTUPOBAHUA U

npou3BO/CTBA
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A CO3aHNA

cBeToauoaHbIX 3D-namn

Bbap6apa Cramn (Barbara Stumpp),
TEeXHUUYECKUM KYpPHANIUCT

B cmambe paccMampusamcs npe-
umywiecmsa mexHosnoauu 3D-MID (3D
molded interconnect devices — 06b-
eMHble JUMmble MOHMAXCHbIe 0CHO-
BAHUA), C NOMOWbIo Komopoli co30a-
tomcAa cemoduodHblie 3D-namnei, No
BUJY U XapaKmepucmuKam cxoxcue ¢
mpaduyUOHHBIMU IAMNAMU HOKAAUBA-
HUA. 3mMa mexHos102ua No0380/19em co-
Kpamumb crmouMocmb pa3pabomxu u
npou3sodcmBa cB8emoduodHbIX 1AM,

B HacToswee BpeMAa cBeToaModbl Ha-
MHOFO MpPEeBOCXOAAT OpYyrve MCTOYHWU-
K1 CBETA MO CPOKY C/IYXHObl M paboumm
XapakTepucTukaMm. Ho, K coxanenuio,
CTOMMOCTb  CMUCTEM  TBEpPOOTENbHOro
OCBELLEeHMA MOKa OCTAeTCA BbICOKOM.
Bonee Toro, CNOXHOCTb MeXaHUYECKoM
KOHCTPYKUMM  CBETOAMOAHbLIX  flaMmn,
VMUTUPYIOLUMX BHELWHWMK BWG namn
HaKkanMBaHWA, MOBbIWAET Mpom3Boa-
CTBEHHbIe pacxofbl 3a CYeT MHTerpa-
UMM CBETOAMOA0B, paaMaTopoB, OM-
TMYECKMX KOMIMOHEHTOB WM [OparBepoB.
TexHonorwa 3D-MID  obecneunsaeT
COBEpPLIEHHO MHble BO3MOMHOCTM Mpo-
EeKTUPOBaHWA, a TaKMKe Mo3BOSAEeT Co-
KpaTuTb MNpPOM3BOACTBEHHbIE pacxogbl
Ha U3roToBSIEHME CBETOAMOAHbLIX famn.
C ee NMOMOLLbI0 MOMHO C03aBaTb 06b-
€MHbIe KOHCTPYKUMW M MCMNoNb30BaTb
pasHble Matepuansi.

CBeToamnoabl  COCTaBNAIT  OCHOBY
pacTywero u4ucna CBeTOTEXHUYECKMX
npunoxeHun. B HacTonAwee BpeMA 3Tn
MCTOYHMKM CBETa MCMONb3YTCA B Noa-
CBETKE MMAOKOKPUCTAIMHECKNX ONC-
nnee., NaHensx n gapax asToMobunen,
OCBeLaT feTHble NonA aspoapoMoB,
He Bbl3blBaA 3aMEeTHOM0 CBETOBOI0 3a-
rpsA3HeHus. [naBHbIMW NpenMyLLecTBa-
MU 3TUX WCTOYHMKOB CBeTa fABNAeTCA
MX MPOOOIKUTENbHBIA CPOK  Cy*6bl
(bonee 25 ThiC. 4W), Manoe 3Heprono-
TpebneHne, HU3KMIA NPodUIb, NO3BOIA-

OWMIA co3aaBaTtb famnbl HebobLLOro
pa3mepa, M J0AroBpeMeHHas CTabub-
HOCTb. K HacTosweMy BpeMeHW ueHa
ceeToamogHoM namnbel gocturaet 20
[0NM1apoB, YTO B NATb pa3 MNpeBbIAET
LueHy ranoreHosoi namnel. Okono 80%
6bITOBbLIX MOTpebuTenen UrHopupytoT
TakMe npeMMyLlecTBa CBETOANOAHbLIX
NaMn  Kak MNpoao/MKUTENbHbIA  CPOK
cny6bl 1 Manoe 3HepronoTpebneHve
M3-3a 04YeHb BbICOKOM LeHbl. [11A noBbl-
LeHNA NpuBMeKaTeNbHOCTN CBeToan-
OAHbIX /1AM U CBETU/IbHUKOB Ha pblHKe
HEeobXoANMO CHU3UTb MX CTOMMOCTb.

BbicoKaA CTOMMOCTb OT4acTy 0by-
CNoBfeHa TeM, YTO CBETOANOAHbIE KOM-
MOHEHTbl UMEIOT MJIOCKYI0 CTPYKTYPY, B
pe3ynbTaTte Yero CBeT M3/y4aeTcA ToMb-
KO C 0QHOM CTOPOHbI. YT0bOLI yBENMYNTD
yron ceedveHma go 300° mncnonb3yeTca
oMNTWKa, pedneKkTopbl, a CBeToAMOoAbl
yCTaHaBNMBATCA B KynonoobpasHble
paccemBaTenn. [loTpebuTenn Takse
YKenawT, YTobbl CBeTOoAMOAHbIe NaMrbl
MMenu BWO TPaaAMUMOHHBIX Nfamn Ha-
KanmBaHua. CTOMMOCTb COBPEMEeHHbIX
CBETOAMOAHbIX naMmn Takxe onpege-
NAETCA CTOMMOCTbIO BXOAALUMX B UX CO-
CTaB AOMOSIHUTENbHBIX KOMMOHEHTOB —
AC/DC-npecbpasoBarenei, YCTPOUCTB
Mo yrnpaBfeHWI0 CBETOBLIM MOTOKOM M
no perynAaumm uBeTta. HoBaa TexHono-
ra no pa3paboTKe W M3roTOBMEHWUIO
06bEMHBIX KOHCTPYKLUMA MO3BOSUT CO-
KpaTuTb MNpPOM3BOACTBEHHbIE pacxonbl
1 NpeaocTaBnUTb AOMNOHUTENbHOE Npo-
CTPaHCTBO B CBETOAMOAHBLIX Namnax
1A KOMMOHEHTOB.

JIVYUWIAA ®OPMA NMYYKA
TexHonorusa MID pewaeT npobnemsi,
CBA3aHHbIEe C GOPMMPOBAHMEM CTPYKTY-
pbl 1 n3rotoBneHnem namn. OHa obe-
cneumBaeT WHTerpaumio 3MeKTPOHHbLIX
N MEXAHMYECKMX KOMMOHEHTOB Ha KOM-
MaxkTHOM M1aCcTMKOBOM NOAMOMKe. YcTa-
HOBJIEHHbIE C ee NMOMOLLbI0 KOMMOHEHTHI
006pasyioT MPOCTPAHCTBEHHYIO CTPYK-
TYpy, B KOTOpOWN CBETOAMOAbI CO34aloT
BCeHanpasneHHoe wu3ny4eHve. bonee

TOro, TakmMe Nnamnbl Mo BHeLWHeMy BMAay
O4YeHb HarMoMMHAIOT Namnbl HaKaIMBa-
HuA (cM. puc. 1).

Puc. 1. pedcmasnenue Komnanuu LPKF o mom,
KaK d0/1xCHbI Bbl2n1Ademb AAMNbI €O coe-
moduodamu, Komopble ycmaHoBeHbl Ha
o6beMHoe ocHosaHue, Ymodbl odecneyumb
BCeHanpasneHHoe ussyyeHue

MID 3apexkoMeHgoBana ceba apoex-
TUBHOM TEXHOMOrWen ONA U3roToBneHNA
AHTEHH, YCTaHaBAMBAEMbIX B NAACTMKO-
Bble Kopryca MOBWAbHbLIX TenedoHOB.
MpoBoAALME OOPOKKM M 3NEKTPOHHbIE
KOMTMOHEHTbI MOHTUPYIOTCA Hernocpea-
CTBEHHO Ha MNJIACTMKOBLIM OCTOB. 3Ta
TEXHO/I0MMA TaKKe NPUMEHAETCA B TBEP-
[0TenbHOM ocBelleHnn. Hanpumep, ana
CO34aHMA OCHOBaHWA CBETOAMOAHbLIX
MOoZ4yNen B IMHENHOW TPEKOBOM CUCTEME
Homelights Clip n’ Slide ncnons3oBanacb
TexHonormna LDS. 3t Mogynu nonyyatoT
nuTaHue Yepe3 CHOPMMPOBAHHLIE MEX-
COeVHEHMA, KOHTAKTMPYIOWME C LUMHOM
nUTaHKA (CM. prc. 2).
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K:)

Puc. 2. CeemoduodHaa mpekosas cucmema Homelights Clip n’ Slide co3dana ¢ noMoublo mexHono2uu
LDS, nozsonsiowjeli dodasaamb 3neKmpuyecKue KOHMAKMbI 8 0cBemumesbHbId MOJy/lb

LDS (Laser Direct Structuring —
$opMMpoBaHne CTPYKTYpbl C MOMOLLbIO
NPAMOro NasepHOro WM3ny4eHus) —
Hambonee LWWMPOKO pacnpocTpaHeHHan
TexHonormA, wucnonedyemaa B MID-
npoueccax v nsrotosneHumn namn Clip n’
Slide. OCHOBHbLIM MaTep1asioM B TEXHO-
normm LDS aBnAeTca TepmonnactMac-
ca Co cneumanbHblM HamnosfHUTEeNeM, y
KOTOPOro 3Ha4MTeNbHO H6onee BbICOKanA
YCTONYMBOCTb K Na3epHOMY M3/TyHEHWIO.
Mpn 06paboTKe TaKOro KOMMO3WUTHO-
ro Martepvana fasepHbiM M3TyYeHneM
NPOMCX0anT  fIOKaNbHOE paspyLleHue
MaTtepuana OCHOBbI, HO 4acTuubl Ha-
NONMHWUTENA OCTalTCA LenbiMM, obecne-
uMBanA HeobxoaMMylo LIepoX0oBaTOCTb
MOBEpPXHOCTM M Xopollee cuensieHne c
METaN/IMYECKMM MOKPLITUEM, KOTOpPOe
3aTeM HaHOCUTCA MYTEM 3/1EKTPONN3-
HOM MeTanm3aumn.

Ha BbictaBke Productronica 2013
KoMnanumAa LPKF npogeMoHcTpypoBa-
na NofHbIM UMKA CO34aHuA HOBbIX W3-
Oenuii, HauMHasA C paspaboTkuM M 3a-
KaH4MBasA CepuiiHbIM MPOM3BOACTBOM.
Y MID-TexHonormm mMmeetca 60sblUoOMn
MoTEeHUMan B 3KOHOMWYECKM 3PPeKk-
TMBHOM M3rOTOBMAEHMM CBETOAMOAHbIX
naMn C MHOMECTBEHHbIMW KOMMOHEH-
Tamu. Kpome TOro, 3Ta TexHonorusa
obecrieunBaeT NpaKTUYECKU HeorpaHu-
UYeHHble BO3MOXHOCTM 417 KOHCTPYK-
TMBHOIO MCMOJTHEHMA.

INEKTPUYECKAA U TENOBAA
nPOBOAUMOCTb

MpuMeHeHne TexHonormm LDS no-
3BONAET peann3oBatb HeobxoduMble
3IeKTPUYECKME M TernnoBble KOHTAKTHI.
Kak npaswnio, npoBogAwme LOPOXKKM
M3roTaBNMBaOTCA M3 Mean TONWMHOMN
00 10 MKM, Ha KOTOpyl HaHocuTCA
BEPXHWUA CNOM HWKenAa u 3on0Ta. OnA
06BbEeMHbIX CTPYKTyp Tunoson LDS-
npouecc obecneunBaeT paspelleHue
200 MKM (Ww1pKrHa 1 AnvMHa NpoBoAHWKA
€ To4HoCTblo No 100 MKM). C nomoulbio
60s1ee TOYHbIX fla3epHbIX YCTAHOBOK Ha
3aKas €034alTcA CTPYKTYpbl C paspe-
LeHneM 75x75 MKM (WmpuHa/anvHa).

[na Toro 4Tobbl cBETOAMOAE! HEeMnpe-
pbIBHO pabotanu npu TemnepaTypax
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125-135°C 1 185°C (MaKc.) B Te4eHne
NPOAOTKMTENBHOMO CPOKA CY¥KbbI, He-
obxoauma Tennosas perynaumA, 3d-
$EKTUBHOCTb KOTOPOM 3aBUCKUT OT dop-
Mbl OCBETUTE/ILHOIO 3/1EMEHTA.

B cnyvae ecnm ceetogmodbl ycta-
HOBfIeHbl B pAA4, O1A WX OXIarAeHuA
[0CTaTOYHO  AMIIOMUHMEBLIX  Hanpa.-
NALLWMX, UCNOMb3YEMbIX, Hanpumep, B
m3genmax Clip n’ Slide. Ona ceetoan-
oaHbIXx 3D-naMn TpebyeTcA oYeHb Ha-
OEXHbIM pagvaTtop, obecneuyvBaloLmi
MexXaHMYeCKyl0 MPOYHOCTb U OTBEYal-
WM cTaHgapTaMm, cneumduyeckiM anna
TOW WM MHOM CTPaHbI.

NPOBOAALLUE JOPOXKU HA
METAJIJIMMECKOM OCHOBAHWUK

OnA peanusaumm TennooTeoaa Npu-
MEeHAETCA MeTa/l/IMYeckoe OCHOBaHMe.
YTobbl OA4HOBpPEMEHHO WMCMoMb30BaTb
06BbEMHbIE METANIMYECKME CTPYKTYpSI
B KayecTBe OCHOBaHWM, Ha KOTOpble
MOHTUPYIOTCA KOMMOHEHTBl W pagva-
TOpbl, B KOMMNaHun LPKF 6binm co3gaHsl
aBa  LDS-coBMeCTMMbIX MOPOLLKOBbIX
MOKPBITMA, CAYKaWMX Au3neKTpude-
cknM cnoeM. MokpblTna PowderCoating
c LDS-gobaBkoi, KoTopble MOryT npu-
MEHATLCA B 3/IEKTPOCTATUYECKMX Tex-
npoLeccax, y*e X0poLlo 3apeKoMeHa0-
BanM cebs B CEPUMHOM MPOM3BOACTBE.
[opoLwKoBoe MOKpbITME WrpaeT pofib
3NeKTPUYECKOro U301ATopa Mexay Me-
TanM4YeckMM OCHOBAaHWMEM M MPOBOAA-
UMMM JOPOXKKAMM HA ero NoBepxHOCTW.
KOMMOHEHT € NOKPbLITUEM MOMHO 06pa-
6atbiBaTb C noMoulblo LDS-npouecca,
peanu3yn 3N1eKTPOHHbIE CBONCTBA.

[Ba pasHbIx NOPOLUKOBbLIX MOKPLITUA
COCTOAT M3 OTBEPKAAEMbIX MaTepnanos
— nonuypeTtaHa v noavactepa. MNpy Ha-
HECEHUWN TOKPLITUA 3MEKTPUYECKN 3a-
PAMEHHbIM MOPOLUOK ocefaeT nog Bo3-
[eNcTBMEM 3NeKTPOCTaTUYeCcKoro nonsa
Ha 3a3eMmneHHoe obpabaTbiBaeMoe
n3genue. B npouecce ¢opMmpoBaHMA
CTPYKTYpPbl MOKPbITUE MOAMMEPU3YeTCA
npn Temnepatypax 170-200°C. MMpu
MOBTOPHOM Pa3orpeBe HWKAKOro pas-
MArYeHWA He NPOMNCXOAUT.

TepMuyeckn ycTonuMBOe MOKpbITUE
LDS PowderCoating PES 200 wmeet

6enblit UBeT. HampskeHwe paccnoe-
HWA coctasnAeT 8,44-6,27 KB u 3a-
BUCUT OT TOSLUMHBI MOKPLITUA, MWHW-
MasibHOe 3Ha4eHWe KOTOpOoM paBHO
80 MKM. Y TepMuyecKu yCTOMYMBOIO
cTeknoBmgHo-6enoro  NokpbiTa  LDS
PowderCoating PU 100 ot LPKF Hanps-
YKeHue paccnoeHuA coctasnAeT 7,43-
4,29 KB npu TONWwMHe cnoa 60 MKM.
06a NopoLLKOBLIX MOKPLITUA 0bnagalnT
XUMWYECKON YCTOMYMBOCTBIO U HEBOC-
NPMMMUMBOCTBIO K YO-n3nyyeHumio. Ma-
Tepuan PES 200 o61agaeT NpoYHOCTbIO
Ha Npoboi Ha OCTPbIX KPasX CTPYKTYPSI,
TOorda Kak npu mcnosnb3osaHum PU 100
TpebyeTcs, YTobbl MMHUMANbHBIA paau-
yC KpaeB coctaenan 2 MM. Matepman PE
200 TepMoynCTOuMB MpW Temneparype
240°C, a PU 100 — npun 270°C; npo-
[OMKUTENbHOCTb BO3A4EeMCTBMA Ha 0ba
MaTtepuana — 5 c.

K 0CHOBHbIM MpeuMyLlecTBaM Mo-
KpbiTvA LDS PowderCoating oTHoCATCA
04eHb XOpOoLUaA COBMECTMMOCTb C 3/1eK-
TPUYECKN NPOBOAALMMM OCHOBAHMAMM,
a TaKXe C NpoLeccoM onAaBeHns Npu-
NMOEeM, NPU KOTOPOM 3/1EKTPOHHbIE KOM-
MOHEHTbl MPUNaMBaIOTCA K OCHOBAHMIO
namnel Npy TeMnepartypax 240-270°C.
Mpy 3TOM OCHOBaHWE MOMET M3roTaB-
nMBaTbCA U M3 ApYyrux Matepuanos —
nnactmka WM CTexkna npy ycioBuM
[0CTaTOYHO XOpOLUein 3MeKTPonpoBOA-
HOCTM M aare3um NoBepxHOCTY.

C yyactmem KomnanHum MID-Tronic,
Ccneunanv3vpylowwenca Ha npov3sBoa-
CTBE BbICOKOTEXHOMIOMMYHBIX MaTepu-
anos, 6bln Co34aH MepBbI OMbITHLIN
obpasel CBETOAMOAHOM namnbl C Mo-
POLUKOBLIM MOKpbITMEM (CM. puc. 3).
MaccvBHOEe OCHOBaHvWe 3TOM famnbl
BbICTYNaeT B Ka4yecTBe TEMJo0TBO-
[a C oTBepXAdeHHbIM MokpbiTMeM LDS
PowderCoating. flazep cdopmmposan
NpoBOAALIME AOPOMKKM, KOTOpblE 3aTeM
6bIM MOKPBLITEI CI0EM  MeTasIM3aumm.
370T 0bpaseL, namnbl NPOAEMOHCTPU-
poBan 6e3ynpeyHyio paboTy. YT06bI
YMEeHbWWUTb BEC M34envA, B AasbHen-
WweM npegnonaraeTcA  MCMNonb3oBaTb

Puc. 3. Paboyuii o6pasey caemoduodHoli
namnel om MID-Tronic Ha anloMuHueBoM
O0CHOBAHUU, U320MO0B/IeHHO ¢ NOMOWbi0
mexnpoyecca LDS



nTOe nosoe anmMnHMeBoe OCHOBaHMe
B3aMeH LUesibHoro.

TENNOBAA PErynAauua
U NNACTMACCOBBIE 3JIEMEHTbI

[axke namnbl C NIACTUKOBLIM OCHO-
BaHMEM MOryT paccemBaTb Tensno. M3ro-
TOB/IEHME OCHOBAHWI He OOMIKHO bbiTb
[0pOroCToAWMM, a B KadecTBe MeToda
NpoM3BOACTBA PEKOMEHAYETCA NNTbe-
Boe ¢opmoBaHme. MockonbKy bonbluan
4YacTb Tensaa NpoxXoamuT Yepe3 MoaoX-
Ky, HeobxoaMMOo co3daTb TernsonpoBo-
aAwmn LDS-coBMecTUMBIM NNacTUK, Ko-
TOpbIM MOr 6bl BLICTPO OTBOAMTL TErso
0T CBETOAMOAHOI0 Kpuctanna.

[na npounssoacTBa NmTbeBbIM Gop-
MOBaHWEM COOTBETCTBYIOLMX OCHOBa-
HWIW, ABNAIOWMXCA M TEenJo0TBOAOM, M
MOHTa*KHOM MNATOM, NCMONb3YeTCA cre-
uManbHaA npaactMacca C HanosHuTe-
eM, KoTopan akTMBMPYeTCA NnasepHbIM
n3nydeHreM. OgHaAKO CAMWKOM 60b-
LIOe coaepaHne HanonHNTeNs aenaet
MosIMMEpP XPYrKUM.

TakMM 06pa3oM, 4Tobbl OCHACTUTb
namnbl  MAACcTMKOBBLIMM - OCHOBAHMAMM,
HeobxoaMMOo HalTM onTUManbHoe Co-
OTHOLWIEHME Mexay CcoadepaHueM Te-
naonpoBogAwero HanoaHmitena n LDS-
HanonHutensa. Mpu 3TOM HanoNHUTENb
pacnpenenseTca no 06beMy MTLEBOM
OeTanu Tak, utobbl TeM10 B MakcMMasb-
HOM CTeneHM 0TBOAWMIOCHL B TOM MecTe,
roe ycTtaHoBfieH cBeToavod. 3agada
paspaboTymMka — ONTUMM3NPOBATL Te-
nnoson 3¢deKT. LleHa mcnonb3yeMbix
Mpv 3TOM MaTepuanoB HeBbICOKA.

AnbTepHATUBHBLIM peLUeHNeM ABNA-
eTcA ucnofb3oBaHWe 6onee TONCTbIX
MedHbIX C/0eB Ha MIACTMKOBbLIX KOM-
noHeHTax. Mpu 3TOM ToMWMHA CoA
NMPoBOAALUMX [OPOXEK YBeM4MBaeT-
cA, HanpumMmep ¢ 35 go 70 MKM, nocne
npeaBapuTeNbHOM 31EKTPONN3HON Me-
Tannmsauun. B pesynbTate noBbiWaeT-
CA HanpsAMeHue, NPy KOTOPOM M3genve
paboTaeT 6e30TKa3Ho. YcTaHOBKa CBe-

pa3paboTka 1 KOHCTPYMPOBaHME

TOAMOO0B HEMOCPeACTBEHHO Ha Te-
nnootBoa 06ecneuMT HOBbIM flaMram
6onbliMe npemMmyllectsa. bnarogapn
TEnnonpoBOAHOMY MAACTMKY BO3MOM-
HocTn LDS-TexHonormm anA co3gaHuvs
MOHTaMHbIX CXEM W TensioBoro MHTep-
derca 3HauMTeNbHO PaCLUMPAIOTCA.

MOHTAX KOMMNOHEHTOB
HA 3D-0CHOBAHUE

Co3gaHve 3MeKTPONpPOBOAALMX [0-
POXEK M TennooTBo4a Ha MAacTUKOBON
NN anioMMHUEBON OCHOBE — TOJSIbKO
4YacTb 3a4auv Mo peanusaumm TexHo-
NIOFMYHOM KOHCTpYKUMKM namnbl. Heob-
XOOMMO TaKe YNpoCTUTb YCTAHOBKY W
nanky CBeToAMO40B M APYruX KOMMO-
HEHTOB.

BpeMeHa, Korga KOMMOHEeHTh ycTa-
HaBNMBa/IMCb BpPY4YHYKD Ha 3D-ocHo-
BaHve, npownu. B HacToAwee BpemA
MCNONb3yeTcsA, HAaNpUMEp, HOBbIM yCTa-
HoBWMK Hydra ot Essemtec gnsa MoH-
Taka 3MEKTPOHHbIX KOMMOHEHTOB Ha
3D-ocHoBaHue (cM. puc. 4). Mpowusso-
OVTENbHOCTb 3TOM CUCTeMbl AOoCTUraeT
2500 KoMmnoHeHTOoB B Yac B 3D-pexmnme.

CnepgyeT 3aMeTUTb, YTO A0 Heaas-
HWX MOp He 6blna pelweHa npobnema,
CBA3aHHaA C BAVAHMEM CWfbl TAKECTU
Ha MpoLecC AO03VMPOBKM M YCTAHOBKM
KOMMOHEHTOB Ha Heropu30HTasIbHYIO
NnoBepxHOCTb. B HoBol cucTeme Hydra
NPUMEHAETCA BCTPOEHHLIM  aBTOMAT,
KOTOpbIA  yCTaHaBMMBAeT [AepxaTesb
NOANOMEK B FOPM30HTASILHOM MOS0
HKEHUM ONA OanbHenlWwero MoHTaa C
MOMOLLBID  3arpy304HO-Pa3rpy304HON
pyku. [0 na’ku KOMMOHEHTOB MO~
HO BOCMO/b30BATLCA K/EeM, KOTOopbIN
YOEPHUT MX B 3a4aHHOM MOJIOKEHUM,
[ae ec/iM 0CHOBaHWe OKaXKeTCA nepe-
BEPHYTHIM.

Mpu paboTe c cuctemoit Hydra He-
06X0AMMO TLLATeNbHO y4MTbIBaTL Tpe-
60BaHMA K MpOEKTMpOBaHuio. 3Ta
yCTaHOBKa BecoM g0 2 Kr obpaba-
TblBAeT MOAMIOKKM  pasMepoM A0

300%x300%50 MM C TOYHOCTbIO pasme-
weHnA MeHee 60 MKM. bnarogapsa Ta-
KMM XapakTepucTukam Hydra ycnewHo
CNpaBnAeTcA C 3agadaMn Ha YpoBHe
KpYMHOCEepUIMHOro NpoM3BOACTBA.

BbIBOAbl

LDS-TexHonorvA obnagaeTr o4YeHb
60/1bLWIMM NOTEHUMANOM NPUMEHEHWA B
CBETOANOAHOM OCBEeLLEHWW, MOCKOSbKY
3T0 oYeHb 3OEKTUBHbLIM, Heaoporomn
W UCMbITAHHBIM METOA, NPUrOAHbIN ANA
cepwiHoro npowussogctea. LDS no3so-
NAeT co3gaBaTb ANA CBETOAMOAOHbIX
namn NoAnoXKM NPON3BONbHON GOPMBI.

MpuMeHeHne TennonpoBo4HOro
nnacTMka BMecTo afioMUHMA MOBbLICUT
NpOM3BOAMTENBHOCTL YCTAHOBOK, CO-
KpaTuUT BpeMA MpPOEeKTMPOBaHWA, Mo-
3BO/IUT CIKOHOMMTB Ha pacxofax v CBo-
€BPEeMEHHO BbIBECTW HOBble famrbl Ha
PbIHOK.

TexHonorna LDS Take obecneum-
BaeT MHTerpaumio A0oMoSHUTESNbHBIX
3/1eKTPOHHBIX KOMMOHEHTOB W QYHKLMIA,
He npuberasa K UCNonbL30BaHWI0 40MOs-
HUTeNbHbIX CpeacTB. B ganbHenweM 31a
yHMBEpCanbHaA TexXHOM0rMA Mo3BOAUT
YMEeHbLWWTb BeC CBEeTOAMOAHBIX Namn 1
co3gaBaTb Hegoporve OCBeTUTeSbHbIe
3/1EMEHTBI.

Puc. 4. B cucmeme Hydra om Essemtec ucnonb3y-
emcA pobom-ycmaHoswuK dna Marunyu-
PoBaHUA 05pa3yoM U 3a2py304HO-pasepy-
304HaA pyKa dnA MOHMaxca 3neKMpOHHbIX
KoMnoHeHmos Ha 3D-ocHosaHue

Ha lLlappuHckom TenepoHHOM 3aBO/Ie HAYHYT
BbINYycKaTb (BeTOAUOAHbIE laMNbl U CBeTUIbHUKU

MpasutenbcrBo Kypranckoii 06nacti u kutaickas
npoBuHuMA LisunuHb nopnucanu paéounii po-
KYMEHT 0 ABYXCTOPOHHEM COLaNbHO-9KOHOMUYe-
CKOM NapTHepcTBe.

MoanucaHue JOKyMeHTa COCTOANOCH B MUHYBLLYIO
cy660Ty, 12 nions, B LlappuHcke.

Mo nndpopmaumn npecc-cnyx6bi rybepHatopa
peruoHa, KuTaiickue napTHepbl B CKOpOM BpeMeHu
HauHyT Npoun3BoACTBO Ha LLlappuHckom TeneoH-
HOM 3aBOJje CBETOAMOAHBIX 1aMIT, 5KOHOMUYHOCTb

KOTOPbIX B /1Ba pa3a BblLLe aHANOTMUHbIX lamn
nocieiHero NoKoneHus u B 15 pas — namn Haka-
nuBaHuA. Kpome Toro, nusecropbi u3 NogHebec-
HOIA FOTOBbI 3aNyCTUTb B peroHe Npou3BoACTBO
BbICOKOM/IOTHbIX CBETOAUOAHBIX IKPAHOB.

— B npoBuHuum Li3unuHb npoxuBaet Gonee

20 MIIH YenoBeK, TaM 0YeHb pa3BuTas NPOMBbILL-
NEHHOCTb. YOeXAeH, UTO Mbl HaliieM MHOT0 ToueK
CONPUKOCHOBEHMA ¢ pYKOBOACTBOM NPOBUHLIMM,
6ynem aenatb Bce BO3MOXHOE, UT00bI aHano-

TMYHble NPeANPUATUA 3aX0AUNN HA TePPUTOPUID
KypraHckoii o6nactu. Ham 310 oueHb uHTepec-
HO, — NPOKOMMEHTUPOBAN UTOT BCTPeYN ¢ npea-
crasutenamu KHP Bpuo ry6epratopa Kypranckoii
o6nactu Anekceii KokopuH. B 6nuxaiiuee Bpema
3aypanbckasn penerauua otnpasutca B Kuraii ¢
OTBETHbIM BU3UTOM.
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ANSI npusHaeT HeoOX0AMMOCTD
B CTaHAApTaX UCNbITAHUIA
CBETOAMOAHDIX APaiBepoB

LizaHbuwxyH L3so (Jianzhong Jiao),
AVPEKTOp oTAena TeXHUYECKUX
HOPM U NepcneKTUBHBIX TEXHO0-
ruii, OSRAM Opto Semiconductors

B crmambe paccka3bisaemca o mex
yCU/IUAX, KOmopble npusigaaem opaa-
Hu3ayua ANSI no paspabomke cmaH-
dapmos ucneimarHul dpatisepos Ha
coomsemcmaue CBemomexHu4ecKuM
XapakmepucmuKam c8emoouU00HbIX
J71GMN U CBemU/IbHUKOB.

IES LM-79, nepBbi cTaHA4apT ncnblta-
HWA ONA CBETOAMOOHOIO OCBELLEeHWA,
6bln onybnmMkoBaH B 2008 r. C Tex
Mop MHOrMe COMyTCTBYOWME CTaH-
0apTbl 6blAM paspaboTaHbl MAK pas3-
pabaTbiBalTCA TaKMMK OpraHu3auma-
M Kak IES (Illuminating Engineering
Society — (BeTOTEXHMYECKOE WMHKe-
HepHoe obuwecTBo), ANSI (American.
National Standards Institute — Ame-

PUKAHCKUIM  HAUMOHANbHbIA  MHCTU-
TyT ctaHgapToB), UL (Underwriters
Laboratories — HexkoMMep4eckasn

opraHmMsauMa Mo McnbiTaHuMio 060~
pyaoBaHma n Matepuanos) u NEMA
(National Electrical Manufacturers
Association — HauwnoHanbHaA acco-
uMauma npoussoauTenen 3M1eKTpo-
obopynoBaHusa). MNpn 3ToM go Hegas-
HUX nop 6blnn 0boaeHbl BHUMaHMEM

CTaHOapTbl  UCMbITAHWA  OpanBepoB
AnA TBepgoTenbHoro ocseueHua. K
HacToAweMy BpeMeHn MHCTUTYT ANSI
co3gan ctaHgapT WCMbITaHuA gpan-
BEPOB, KOTOPbIA MO3BOAUT pa3paboT-
UMKaM MPUIOKEHUI TBEpAOTeNbHO-
ro OCBeleHWA TOYHee CpPaBHMBATb
W fyylle MoHMMaTb XapaKTepuCTUKM
ApanBepos.

YnoMAHyTble  cTaHgapTbl  MCMbl-
TaHWA  OMMCbIBAKOT  CBETOAMOAHbIE
KOMMOHEHTLI, noAcucTeMbl  (Hanpwu-
Mep, CBETOAMOAHbIE MOAYNM), CBETO-
OVOAHbIE NaMnbl U CBETWUAbHUKKW. B
CBOEW COBOKYMHOCTW 3TW LOKYMEHTHI
obecneumBaoT yHUOULMPOBAHHBIE W
BOCMPOM3BOAMMbIE MeTOAbl TeCcTMpo-
BaHMA XapaKTepuUCTWK CBeToaMod-
HbIX U34e/ni, ONMUCLIBAIOT U3MEHEHMA
AaHHbIX XapaKTepUCTMK CO BPEMEHEM,
onpeaenaAlnT NPOYHOCTb KOHCTPYKLMA
W HaeXHOCTb CUCTEM TBEPAOTENbHO-
ro ocBeLyeHus.

NCNbITAHUA CBETOTEXHUYECKUX
U3OENUH

NTaK, nponssogmtenu u paspaboT-
UMKM MMEKT BO3MOXHOCTb OLEHWUTb
paboune XapakTepucTMKM cBeToau-
O0AHbIX NaMn N CBETUNBHUKOB C MOMO-
Wwbto ctaHgapTta IES LM-79; xapakTe-
PUCTUKN CBETOAMOAHbIX CO0POK — C
nomMowbio ctaHgapta IES LM-85; ot~
HOCMTENbHOe 3Ha4YeHne MoJSIHOro cee-
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TOBOr0 MOTOKa CBETOAMOAHbIX COOPOK
npu 3agaHHon HapaboTke — C no-
mouwbio IES LM-80 n TM-21; oTHO-
CUTeNbHOE 3HayeHWe MOoSIHOro CBe-
TOBOrO MOTOKA CBETOAMOAHBIX namn
M CBETWU/IbHUMKOB MpW 3afaHHOM Ha-
pabotke — c nomoubio IES LM-84 n
TM-28; 3aBUCUMMOCTb 3MEKTPUHECKMX
N GOTOMETPUYECKNX XapaKTepUCTMK
CBETOAMOAHBIX MoAynen oT Temne-
patypbl — C nomouwbio IES LM-82.
0OfgHako cpeau 3TMX LUMPOKO pacnpo-
CTPaHeHHbIX CTaHAApTOB OTCYTCTBYET
[OKYMEHT, KOTOpbIA pernaMeHTUpo-
Ban 6bl Mcnosnb3oBaHWe CBeTOAMOA-
HbIX ApanBepos.

CBeToanogHbIe ApariBepbl OKasbl-
BAlOT BAMAHME Ha paboune Xxapak-
TEPUCTUKM U IODEKTMBHOCTb CBe-
TOAMOAOB, a TaK¥e Ha M3MeHeHue
3TMX NapamMeTpoB W HAQEXKHOCTb
npunoxeHua. [locKonbKy cBeToau-
O04HbI ApariBep CYMTAETCA MNaBHbLIM
KOMIMOHEHTOM CBETOTEXHUYECKOM CU-
CTeMbl, TpebylTCA COOTBETCTBYIOLWME
CTaHAapThl 418 UCNbITAaHWA XapakTe-
pPUCTMK W onpefeneHns ero nosege-
HWA B TEYEHWEe ANUTEeNIbHOro Bpeme-
HW. OgHaKo y4acTHWMKKM oTpacam Ao
CUX MOP He MOTYT NPUATU K eANHOMY
MHEHWI0 OTHOCUTENbHO 3TUX CTaH-
[apToB.

CHavana pa3paboTke cTaHgapTa
WCNbITAaHWA  ApaviBepoB BOCMNPenAT-
CTBOBa/IM NPOM3BOANTENN 3EKTPOH-
HblX 6aNnacToB A4NA paspsagHbIX faMmn
BbICOKOM MHTEHCMBHOCTU U IIOMUHEC
LUEHTHbIX namn. Ha paHHux 3Tanax
C034aHuA 3TOro cTaHgapTa Npou3Bo-
anTenn yTBepaanu, YTo NMOCKOSbKY
ApaviBepbl npowe 6annactos, a AnA
6annacTtoB He MPUMEHANUCb CTaH-
0apTbl UCMbITAHWA, OTCYTCTBYET He-
06xo4MMOCTb B pa3paboTke CTaH-
napTta AnAa gpanBepoB CBETOAMOAOB.
B pesynbTaTe Takon No3uumMmM MHOMMX
npovssoauTener npeanoxeHve o
pa3paboTKe CTaHAAPTOB MCMbITaHUM
OnA CBETOAMOAHBIX OpalBepoB, Mo-
[aHHOoe B opraHM3aumio no ctaHaap-
Tam, He MOoNyyYMno AOMKHOM nog-
OEPHKKN.



NCTOYHNKW MTaHWA, ,Elpal;lBepbl N yrpaBieHne oCBelleHeEM

PA3PABOTKA CTAHOAPTA
UCNbITAHUMA ONA APAUBEPOB

B 2009 r. accoumauma NEMA Ha-
yana pa3paboTKky cTaHgapTa, pe-
rNaMEeHTUPYIOLWLEro  XapaKTepUCTUKK
CBETOAMOAHbLIX [OpavBepoB, B Buae
OCHOBHbIX MPUHUMMNOB MPOEKTUPOBa-
HuA (gokymeHT NEMA SSL1, Electronic
Drivers for LED Devices, Arrays, or
Systems noasunca B 2010 r.). Yep-
HOBMK pa3fgena 3Toro [AO0KYMEHTa,
MOCBALWEHHbIN  UCNBbITAHWAM,  BMO-
cneacTsmMm 6bin M3bAT. B 2011 r. B
opraHmsaumio |IES noctynmno BTopoe
npeanoXeHne no paspaboTke cTaH-
0apTOB  WUCMbITAHWA  CBETOAMOAOHbLIX
apareepoB, ogHako TPC (Testing
Procedures Committee — Komutert
no TEeXHOMOrMAM MNpoBeAeHMA WCMbl-
TaHWI) 3aK04Yns, YTO ApanBepbl He
MMeI0T HernocpeaCcTBEHHOro OTHoLle-
HMA K OCBELLEHMIO M MOTOMY HaxoaAaT-
cA BHe KoMneTeHumu |IES TPC.

HakroHeu, B 2012 r. Ta e 3aABKa,
uTto 1 B IES TPC, 6bIna NnpeactaBneHa
B pabouyio rpynny C82-04 KoMuTeTa
ANSLG (American National Standard
Lighting Group), oTBevawowero 3a
CTaHOapTbl  WUCMbITAHWA  OpanBepoB
onsa TBepgoTenbHoro ocseweHuAa. K
TOMY BPEMEHW Ha pblHKe MOABMMNOCH
MHOF0 CBETOAMOAHbIX AparBepoB C
OYeHb Ppa3HbIMM XapakTepuUCTUKaAMMU
M YPOBHAMU HaAEKHOCTU. Taknm 06-
pasoMm, Npou3BoauTENN ApariBepoB M
pa3paboTumMKKM CTanu B ropasgo 60/b-
e Mepe 3aMHTepecoBaHbl B cCo3ga-
HUMW COOTBETCTBYIOWEr0 MeToda WC-
MblITAHUA.

B 2013 r. pabouan rpynna ANSLG
C82-04, npucTynuBLIAA K 4YepHOBOM
pa3paboTKke cTaHgapTHoro Metoda
M3MepeHuin, NpuHANa cornacoBaHHoe
peweHne no obnactu onpegeneHuA
3TOro AoKyMeHTa. K HacToAweMy Bpe-
MEHW yCTaHOB/EHO cnegyioulee: «[daH-
HbIA CTaHAApPT ONMCbIBAET npoueaypbl
npoBegeHnsa UCMNblITaHWM 1 Mepbl Npe-
[OOCTOPOMHOCTU MpU U3MEpPeHuM pa-
604MX XapPaKTEPUCTUK CBETOAMOAOHbIX
ApansepoB. OTcTynneHWe oT nopAg-
Ka McnblTaHWMi, onpeaenseMoro 3TmMm
CTaHOApTOM, OOMYyCKaeTcsa npu ycno-
BWW, YTO WHble METodbl TeCTUPOBAHMA
B 3HAUYUTENbHOM Mepe obecre4ymBarT
COOTBETCTBME pe3yfibTaTaM, Nosy4veH-
HbIM C MOMOLLbIO OMMCAHHOIr0 B 3TOM
OOKyMeHTe MeToda. B cny4vae BO3HMK-
HOBEHWA COMHEHMI B MPaBWUIbHOCTM
pe3ynbTaToB, MNO/TyY4eHHbIX C MOMOLLbIO
nwboro gpyroro mMetoda, Heobxoaw-
MO 060CHOBATbL €ro NpUMeHeHMe».

CTAHOAPT ANSI ANSLG

310oT AoKyMeHT ANSI ngeHTnomun-
pyeT paboune XapakTepuCTUKU CBe-

TOAMOOHbIX ApalriBepoB AnA TBepAo-
TenbHOro ocseweHuA. B otnnumne ot
WCNbITAHWM CBETOAMOL0B UKW NaMmn U
CBETU/IbHWUKOB, BbLIXOQHOW CBETOBOW
NMOTOK KOTOPbLIX MOMHO OXapakTe-
pu3oBatb WAW W3MEPUTb, BbLIXOOQHON
CUrHan gparisepa ABNAETCA BXOAHbBIM
ONA Harpyskm — CBeToAMO40B MM
cBeToanoAHbIX Moaynem u  Maccm-
BOB. Y AparBepa M3MepAlTCA ToNb-
KO 3MeKTpUYecKkne XapaKTepucTUKW.
YT0bbl MX onpegennTb, HeobxoanMo
YCTaHOBUTb TOYHbIM MeToad M3Mepe-
HuA. OnAa obecneyeHna yHUOUUM-
poBaHHOro noaxoga 3TOT cCTaH[apT
npegycMmatpmsBaeT M3MepeHWe Takux
BXOAHbIX NMapaMeTpoB Kak Hanpame-
HWe, TOK, KO3POUUMEHT MOLLHOCTW,
CYMMapHbIn KO3hOUUMEHT rapMOHUK
M MyCKOBOWM TOK. B 3TOM gokymeHTe
npuBOAATCA NOApPO6HLIE ONMCaHUA
Ka)kOoro M3 3TUX BXOAHbIX Napame-
TpOB.

B HacToAwee BpemMA Ha pblHKe
npeanaralTcA CBeToAMOAHbIE Apan-
Bepbl ABYX TWMOB: CTabWbHOro Ha-
npsxeHunsa (constant-voltage, CV) wu
cTabunbHOro ToKa (constant-current,
CC). CV-gpariBepbl obecneumBalT He-
M3MEeHHOe BbIXOAHOE HanpAXeHWe B
3a4aHHOM AManasoHe, farke ecnm ux
BXOAHOE HanpsX¥eHue Wav BbIXOAHON
TOK W3MEHAINTCA B NpeayCMOTPEHHbIX
npegenax.

[pariBepbl 3TOro TMNa obecneuyn-
BalOT MNWUTaHWe napanfiensHo coeau-
HEHHbIX Harpy3ok Mpu YC/I0BWUW, 4TO
CyMMa paboymx TOKOB 3TUX HArpy3oK
He npeBblllaeT HOMWHANBHOIMO Bbl-
X04HOro ToKa Apawmsepa. Hanpumep,
CV-gpamBep C HOMWHANbHBIM HanpA-
weHneMm 24 B DC n TtokoM 700 MA
cnocobeH ynpaenATb ABYMA CBETOAWN-
0A4HbIMM MOAYNAMU C HOMWHAMbHBIM
HanpsxeHneMm 24 B DC n TokoM no
350 MA.

CC-gpaviBepbl obecneumBalT cTa-
6UNbHBIN TOK B 3a4aHHbIX Npegenax,
OaXke eciM BXOAHOE HanpsMKeHue
VW HanpAXeHue Harpy3Ku M3MeHA-
I0TCA B YCTaHOB/MIEHHOM [Auana3oHe.
CC-gpavBepbl obecrneumBarT nuTa-
HWe nocnegoBaTeslbHO COeANHEHHbIX
Harpy3ok npu ycnoBuu, 4YTO CymMma
paboymx Harpy3ouHbIX HamnpsKeHWN
He rnpeBbllaeT HOMWHANBHOIO BbI-
XOQHOr0 HamnpAMeHWA 3Toro apav-
Bepa. Hanpumep, CC-gpamBep cC Ho-
MUHanbHbIM HanpaxeHnem 24 B DC
M TokoM 350 MA cnocobeH ynpas-
NATb ABYMA MOAYAAMWU C HOMUHANb-
HbIM HanpaxeHneM 12 B DC n TokoM
350 MA.

[pariBepbl, paccumMtaHHble Ha 60-
fnlee BbICOKOE BbIXOAHOE HanpAmeHue,
obecneumBaloT nuTaHuve 60MbLIErO

uncna  nocnegoBaTenibHO  coeau-
HEHHbIX CBETOAMOA0B WMAM MOAYNEW.
[pariBep c 6051ee BbICOKUM BbIXOAHbLIM
TOKOM obecneumBaeT nuTaHue bGonee
MOLLHbIX CBETOAMOAHBLIX MOAYIeN UK
6oMblWero YmMcna Moaynen, nNogkaw-
yeHHbIX K CV-gpareepy napannenbHo.
B 060Mx cny4aAx BbICOKOBOJIbTHbLIN
aparieep umeeT 6onbwylo 3ddeKrTnB-
HOCTb.

HANPAXEHUE U 3O OEKTUBHOCTb

CrabuvnmzatopaM  HarpsMKeHus w
TOKa, KaKk npaBuno, TpebyetcAa He-
CKOMIbKO BOMbT HanpsxeHua AnA cob-
CTBEHHOM paboTbl. 3TO HanpseHue
He MocTynaeT Ha BHELUHIO Harpysky.
MOoCKONbKY NageHuWe HamnpsXeHua Ha
CcTabunmsatope COCTaBfAeT MeHbLUYIo
00/I0 OT BbIXOAHOrO HAMPAXEeHUA Bbl-
COKOBOJIbTHbIX ApanBepoB, WX 3PPeKk-
TMBHOCTb BbILLE, YEM Y HM3KOBO/bTHBIX
OpareepoB. HekoTopble  gpavBepsbl
OCHAWAITCA  HECKONbKUMM  BbIXO4a-
MKW, Hanpumep, asyMA 24-B DC wam
YeTbipbMA Bbixogamun no 350 MA anAa
ynpaBfeHA HeCcKoNbKUMK CBETOAMO0A-
HbIMM MOAYNAMM.

B kaxagoMm cnyyae ctaHgapt ANSI
pernamMeHTMpyeT NopsaaoK UCMbITaHUA
ONA V3MepeHusa TakuMx MNapameTpoB
BbIXOAHOrO CuMrHana CBeToAMOAHOr0
OpavBepa KaKk BblX04HAA MOLWHOCTb,
3pdeKTMBHOCTb, TemnepaTypa Kop-
nyca, BpeMA 3anycka u BpeMA pasro-
panua. MNockonbKy ana CV-gpaneepoB
onpedensAlWMM  napaMeTpoM  fAB-
NAETCA BbIXOOQHOE HanpsXeHue, u3-
MepsawTca CKB HanpsxeHWe, MaKkcm-
MasnbHble U MWHWManbHble 3Ha4YeHuA
HanpAXeHWA, BeNnYMHa nyabcaumm, a
Takke cooTtBeTcTBYlowm CKB ToK. Bo
BCEX YKa3aHHbIX Bbille W3MEepPeHUAX
HEeobX04MMO YUMTLIBATL PEXWMM Ha-
rpy3kn. CtaHgapt ANSI onpegenser,
4TO ApanBep cnegyeT TecTMpoBaTb
npyY HOMUHANBbHOW Harpy3Kke, yKa3aH-
HOW Npou3BoAUTENEM.

NosaBnenue ctaHgapta ANSI cTa-
HeT 60/IbWMM LAroM, KOTopbI 0be-
CNeynT paspaboTyUMKOB MPUIOKEHUN
OnA  TBepAoTenbHOro  ocCBeleHunA
[OCTOBEPHON W HEenpoTUBOPEYnBOM
nHoopMaumen o paboumx xapakTe-
puUcTUKax AapameepoB. [OCKOMbKY Yy
CBETOAMOAHbLIX ApanBepoB NpoAon-
MUTENbHbLIM CPOK CNy»bbl, Heobxo-
OVMMO TaKMe KOHTPONMpoBaTh, Kak
M3MeHAITCA NapamMeTpsbl 3@ 60bLIoN
NPOMEXYTOK BPEMEHMU, 4TObObI 06e-
CneynTb HagexHoe @YHKLUMOHUPO-
BaHue cucteM. C 3ton uenbio ANSI
TakKe paspabaTbiBaeT CcTaHAapThl
WCMbITAHWN ANA onpedeneHuA 3KC-
nayaTaumoHHOM Ha[ewHOCTU CBeTo-
ANOAHbIX ApariBepos.
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paiiBepa

CxkotT BapHm (Scott Barney),
BULie-NIpe3ugeHT oTAeNna NpoAaxK
u MapKeTuHra, ERG Lighting

B cmambe paccmampusaemcsa npo-
yecc sbibopa dpatisepa 0518 cucmemsi
mBepdomesibHo20 0CBeLeHUS, BbIAB-
JIAMCA NOMeHYUasbHbie NpobsieMbl
HenpasusibHbIX pelueHuUll U aHaau3u-
PYIMCA npeuMyLLecmsa 8apuadHmos,
OCHOBAHHBIX HO CMAaHAApPMHbIX cney-
upuxkayuax.

Ha coBpeMeHHOM 6bICTPO MEHSIOLLEM-
CA PblHKE OCBELLEHWA KOMMIEKCHbIM
W MpaBWUnbHBIM BbIGOP CBETOAMOAHBIX
M30enuin 4OCTaTOYHO CroXeH. Ecnm go-
6aBUTb K 3TOMY Ty MyTaHWLy, KOTopan
BO3HMKAET M3-32 HEeBPa3yMMUTE/bHOM
TEPMMHOMIOMMM, KOrAa Aarke Yy 3Kcnep-
TOB HET OAHO3HAYHOr0 MHEHWs OoT-
HocuTenbHO 6a30BbLIX  OMpedeneHui
M CTaHOApTOB, MOMHO MOHATb, Kak
KpaViHe CNoMeH 3ToT Bbib6op. MpuHMMan
OKOHYaTesNlbHoe pelleHWe, paspaboT-
UMK MM CMeumanucT, onpeaensowmi

cneunduKaLmMio ToBapa, OO/MKEH MOHNU-
MaTb, Kakon MeToq ynpasneHva npea-
NoYTUTENEeH ON1A KOHKPEeTHOro npume-
HEeHWA — M0 TOKY MM MO HanpsXKeHuo.
Kpome Toro, cregyer y4unMTbiBaTb CO-
oTBETCTBME  AparBepa  TOMOMOrMM
CBETOAMOOHOM CXeMbl, TpeboBaHMAM
K peryfMpoBKe APKOCTM M MepLaHuio,
BO3MOMHOCTb €ro MpuvMeHeHMA npu
peanu3aummM  HECKONbKMX  BbIXOOHbIX
CMrHanoB M T.4. 3Ta CTaTbA MOMOXET
pasobpartbCA BO BCEX 3TWX BOMpPOCax,
YMPOCTUB CMOXHbBIM MpoLecc Bbibopa
CBETOAMOAHOr0 ApanBepa, a Takxe no-
HATb W MNPVMMEHWUTb COOTBETCTBYlOLIME
bYHKUMM B KOHKPETHOM MPUMIOMKEHUN.

CTABU/IbHOE HANPAXXEHUE
WU TOK?

MepBan 3aga4a, KoTopylo Heobxoam-
MO peLnTb pa3paboTumnKky, B 60bLLIMH-
CTBE C/y4YaeB 3aK/ioyvaeTca B Bblbope
MCTOYHMKA MUTAHMA CO  CTabW/bHBLIM
TOKOM MM HanpsskeHueM. M3BecTHo
ABa OCHOBHbLIX TWMA CBETOAMOAHBIX
MaccMBOB — Te, KoTopble paboTaioT
B peXMMe TMOCTOAHHOrO HanpAXeHWs

Tabnmua 1. 0630p ApaiiBepHbIX TONOAOrMA

Bxoa

[Ba KacKapa npe-

0auH Kackapg npe-

0auH BbiX0oA

HeunsmeHHoe Ha- o
HeusMmeHHbIi TOK

obpasoBaHua obpaszoBaHua npaxeHue
OTHoCUTENbHO
MpoCTble Lienu: ToNHOCTbI0 130~ YHWBEPCaNbHOCTE:

MOBbILLAIOLLMIA HEM30-
NMpoBaHHbIA KKM 1
3a .
130MpoBaHHbii DC/
perynmpoBKa 6onbluoit
Harpysku, r1bKocTb

HeaddexTvBHOCT
(oBa nocnenosa-
TeNbHbIX Kackada)
- ~80%, TpebyloTca
TPU Kackaga ana

AC/DC

NMPOBAHHbIN
06paTHOX0A0BOM
KKM, 3¢ eKTMBHOCTb | nenbHBIMM LienoyKamu,
DC-npeobpasosatesib, | 90%, 3KOHOMU4HOCTS,
Manbiih pasmep

[pavisep onTuMm3n-

POBaH Mo Harpy3Ky

- MaKCUMasbHO BO3-

MOKHaA 3ddeKTvB-
HOCTb

MOXET YMpaBnATb
HECKO/bKMM Napan-

TpebyeTca MeHbluee
UMCI0 KOMTMOHEHTOB

Bonee cnoxHan cxema,
MN0X0e AMHeHoe
NoAaB/eHue LyMoB
Y1 perynupoBaHqve

TpebyeTca AONOAHN-
TenbHoe 060pyAoBa-
HU1e AnA obecneveHms

[paiiBep npegHasHa-
UeH Nog onpeseneH-

MpoTne . Harpy3KM = Harpy3ka = HEM3MEHHOr0 TOKA | HYI0 KOHGUrypaLmio
APNBEPA C HECKOML™ | o [0MKHA BbiTb - roTpebnAemMan | Lieno4eK, HeAoCTaToK
KAMABLIXORAMA = oy a3+ MOIJ.lHOpCTb MOMET rMéKocm
~70%, 0THOCUTENbHO P
MEHEHMIO HANPAKEHWA | OKA3aTbCA Bbile
60nbluMe rabapuTs, T TG
606/bLLAA CTOMMOCTb Y
Cuctemsl obuero
CUCTEMBI C KECTHUM .
DErYIMPOBHHEM ocBelLeHus, ocBe- | Pa3HoobpasHble KoH- | KpynHocepuitHble
eHME MapKOBOK M | OUIypaLMm C UCNONb- | CUCTEMBI, MPUIOMEHNA
MpunoskeHs BbIXOAHOMO CUrHana 1 w p Qurypau 1P

0o4eHb 6bICprIM nepe-
X0AHbIM NpoLeccoM
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YAuU, YyBCTBUTENbHbIE | 30BaHNEM MHOXeCTBa
K CTOMMOCTW Mpn-
NOXeHnAa

C 04eHb BbICOKOM

Lienoyex 3IQGEKTUBHOCTbIO

(constant voltage, CV), n Te, KoTopble

paboTaloT B perKMMe NoCTOAHHOIO TOKa

(constant current, CC). Mo cyTn, oHM No-

pasHoMy ycTpoeHbl. Maccus CV coctouT

M3 YCTPOWCTB, KOTOPblE OFpaHW4MBAOT

TOK Yepe3 CBeToamoAabl BO M3beraHue

Mx neperpesa. K umcny 3TmMx yCTpoOMCTB

OTHOCATCA  Pe3ncTopbl,  pe3ncTopsbl

cTabunbHOro TOKa (constant current

resistors, CCR) u gaxke DC/DC-ctabunn-
3artopbl. Hanpotue, B CC-MaccmBe cBe-

TOAMOAbI BK/KOYEHBI MOCNeA0BaTENbHO,

a HECKOJIbKO M3 3TUX LiernoYdeK MoryT co-

eaMHATLCA NapannensbHo.

CV-MaccvB  pekoMeHAyeTcsa  Bblbu-
paTtb B ABYX Ceaylowmx ciayyanx:

1) paspaboTumKy eLye NpeacTomT onpe-
[enuTb napameTpbl CBETOAMOOHON
MaTtpuLbl M TOYHOE 4Y1CII0 CBETOOU-
OfHbIX LIerNo4eK B NPUSIOHKEHUN, YTO-
6bl YCTAHOBUTbL BENMUMHY NoTpebns-
€eMOro TOKa;

2) y CBETOAMOAHOr0 Maccmea C Heus-
MEHHbIM  BbIXOAHBIM  HAMpPsKEeHU-
eM — OWKCMPOBaHHBLIM AnanasoH
ToKka. Mpwn BbibOpe ApanBepa He-
06x04MM0 yOOCTOBEPUTLCA B COOT-
BETCTBMM 3aABMIEHHOI0 HAMNpPAMKeHWA
TpebyeMoMy, a TaKe B TOM, 4TO
[OMyCTUMBIA  AManas3oH BbIXOAHOMO
TOKa BbIlWe, YeM MpUbAN3UTENbHO
paccUMTaHHbIA MOTpPe6AAeMbIn  TOK
CBETOANOAHOM Harpy3Ku.

Ecnn v3BecTHa BenmMuMHa TOKa, He-
obxoanMoro Ana obecneveHVA Hy4
KOHKPETHOM OCBETUTENIbHOM CUCTEMBI,
cnegyet BblbvpaTth cBeToamoaHbii CC-
MaccMB Kak Haumbonee 3ddeKkTmBHoe
peweHue. Ecnm ceeTogMogHoMy Mac-
By TpebyeTcA HEeM3MEHHbIM TOK, MC-
nonb3yeTca CBETOAMOAHLIM ApanBep
HEeM3MEHHOro TOKa. Y apareepa 3Toro
TMNa — HEeW3MEHHbI AMana3oH Ha-
MPAMEHUNA C MMHUMANbHLIM U MaKCu-
MasibHbIM 3HA4YeHWAMKW, B KOTOPOM OH
ocywectenaeT ynpasneHue. [pu Bbl-
bope 3Toro [ApaMeBepa HeobxoAMMO
ybeamTbea, YTo HanpsAXeHWe CBeToaun-
0A4HOro MaccviBa nonagaet B AaHHbIN
amanasoH.

B T1abnuue 1 nepeumcneHbl npe-
MMyLLEeCTBa M HeOOoCTaTKM pasHbIX TO-
nonornin AC/DC-gpariBepoB, a Takse
obnactm ux npuMmeHenus. Cpegn 3TMX
TOMOSIOrMA HET ABHOIO MAEpPa, T.K. UX
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BbI6OP 3aBMCUT OT TpeboBaHMN NPUIO-
eHuA. [lanee Mbl pacCMOTPUM HEKO-
Topble cneunduyeckme npobnemMsl Npu
BblbOpe CBETOAMOAHOMO ApavBepa.

3HAMEHUE JUMMUHIA

Ha HavanbHoM 3Tane pa3paborT-
KM TaKwe cregyeT npoaHanvsmpo-
BaTb OYHKUMIO pPerysiMpoBKM APKOCTU
C YYeTOM 3pUTESIbHOrO BOCMPUATUA U
pauMoHanbHOro MCMosib30BaHWA 3Hep-
rmn. [nAa 3Toro cnegyet MoHMMaTb
0CO6EHHOCTM 3pUTEeNbHONO BOCMPUA-
TMA. YenoBe4veckuii rnas 3aMevaeT 13-
MEHEeHMe APKOCTM CBeTa Ha doHe ye
MMEeIoLWeroca YpoBHA OCBELLEHHOCTW.
CBeToBOM MOTOK CBETOAMOAHOM NaM-
bl NPUBAN3UTENBHO NPONOpLUMOHANEH
npoTeKaloLeMy Yepes Hee TOKy. Pery-
nMpoBKa ApKocTM 4o 50% 6onblumH-
CTBO Nogen He 3amedyaeT, a YpOBeHb
B 10% BoCNpWHMMaEeTCA BCEro NuLb
Kak 4yTb MeHee Apkui ceeT. Cnego-
BaTeflbHO, A4NA CO34aHMA OLYTMMOro
3¢pdeKTa n3IMeHeHWA APKOCTU creagyeT
yMeHblWnTb ee go 1%. 3ameTnm ansa
CpPaBHEHWSA, YTO MWHWMANbHBIA Ypo-
BEHb APKOCTM B KMHOTEaTpax cocTaB-
naet 0,1%.

HepocTaTok YyBCTBUTE/ILHOCTHM
rnasa K M3MeHeHMI0 APKOCTWM OCBeLye-
HWA He 03Ha4aeT, YTo ecnm ee MUHWU-
MasibHaA BenuuMHa npesbiwaeT 1%,
OMMMUHE 6ecrione3eH. Ha camoM gene,
COBCEM HA060poT. MpU yMeEHbLUEHUN
APKOCTW CBETOAMOAHOr0 OCBELLEHUA
00 10% 3KOHOMWA 3HEeprmMM CoCTaBA-
eT 90%, uTo Hemano. C TOYKKM 3peHuA
3KOHOMMM 3HEPruM BaMKeH KarKabli
NMPOLEHT, HO ecnn neped CBETOTEXHWU-
KaMmu nocTasrfieHa 3agadva obecneunTb
MOSIHOLEHHBIM  AMMMUWHI,  ApariBepsl
OO/MKHbI paboTatb BO BCEM Aguana-
30He perynMpoBKM APKOCTM BMIOTb
0o 0,1%.

MEPLLAHUE

Bo3MOXHOCTL  perynvpoBatb  fAp-
KOCTb OCBeLleHWs CBA3aHa C nosBfe-
HWeM MepuanuA. MNpu 3TOM BO3HWKaeT
HeobXoAMMOCTb PELLUMTL BOMPOC O Npu-
eM/1IeEMOM ypoBHe 3Toro 3ddekta. Mep-
LuaHne onpeaenseTcA Kak GayKTyaumm
cBeTa (MM ToKa Yepes cBeToAMoA) Ha
YABOEHHOW 4YacToTe 3/1eKTPOCeTH, Bbl-
paKeHHble B MpoLeHTax 0T yCTOMYMBO-
ro CBeTOBOr0 MOTOKa (MM MOCTOAHHO-
ro TOKa).

20 neT Ha3apg ynpasneHue fioMUHeC-
LeHTHLIMW TPYbKaMK 0CYLLEeCTBAANOCH C
MOMOLLI0 MarHUTHbBIX 6annacTo., U3-3a
NPUMEHEHWNA KOTOPLIX BOAM3W MMKOBOMO
3HAYEHWA UMKIMYECKN W3MEHSABLLEr0-
CA HanpsaXeHWA BO3HMKaIM 3aMeTHble
BCMbIWKK. YacTtota 3TOM nocnegoBa-
TENbHOCTN CBETOBbLIX BCMbilEK B ABa

pasa npe.blwana 4Yactoty cetu. N xota
60/bLUMHCTBO Nl0Aer He 3amMe4asno 3TUX
KonebaHuin ApKOCTK, BbINO yCTaHoBIe-
HO, 4TO Y HEKOTOpbIX Monb3oBaTenen
BO3HMKANM rOM0BHbIE 60/M M aOpyrue
CUMMTOMBbI CTpecca. HekoTopoe Bpemsa
CNYCTA Ha CMEHY MarHuTHbIM 6anna-
CTaM MPULLSIN 3MIEKTPOHHbBIE, Y KOTOPbIX
[onA MepuaHua cocTaBnsaeT MeHee 2%.
3T0 [OCTaTOYHO 3PDEKTMBHBIN NOKas3a-
TeNb, KOTOPbIM BbLICTPO CTan MPOMbILL-
JIEHHBIM CTAHAAPTOM OCBELLEeHWs X0po-
LIero KavecTea.

OOHako A0 CUX Mop peleHbl He
BCE BOMPOCHI, CBA3AHHbIE C MepLaHu-
eM. CBeT CoBpeMEeHHbIX CBETOAMOAHbLIX
namn MnaaBHO M3MEHAEeTCA Ha 4YacToTe
120 u. Jake ecnm nokasarenb Mepua-
HWA 3TUX naMn NpnbnmkaeTca K 100%,
OHO 3HAuYMTeNbHO MEHEee BbIPAXKEHO,
YeM MpU MCMOMb30BAHMM MarHUTHbBIX
6annacTtoB. Pa3paboTymkaM peKoMeH-
OYeTcA CTPeMUTbCA K TOMY, 4TObObl y
namn, npegHasHa4YeHHbIX 4nA CBeToam-
ogHoro paboyero mav o$pUCHOro ocee-
wenwa, 120-Ty nynbcaumm Ha BbIXoge
Aparieepa coctasnsanmM MeHee 10%. B
TO XKe BPeMs CUYMTAEeTCA MpPUEMSIEMbIM,
ecM B [AeKopaTWMBHOM CBETOAMOOHOM
oCBeleHun (K KOTOpOMY OTHOCMUTCA,
HanpuMep, CKPbITOe W HapyMKHoe 0C-
BelleHue, bpa, poHapu 1 T.4.) YypOBEHb
MepuaHusa coctaBnsaeT 100%.

METOAbl PEF'YNUPOBKU APKOCTU
U MEPLLAHUE

OUMMUHI  OKasblBaeT BMAHME Ha
MepuaHue. B BbIXoOOHOM curHane cse-
ToAMO4HOr0 ApariBepa MpOUEHT Myfb-
caumm Ha yaBOEHHOM CeTeBOM YacToTe
ABNAETCA TeM NapaMeTpoM, KOTopbii
onpegenseT MepuaHuWe ceeTa. Bo MHo-
X CBETOAMOAHbIX AparBepax perynm-
pOBKa APKOCTM peann3oBaHa C MoMo-
bl BKOYEHUA W BBIKIOYEHUA cBeTa
Ha OTHOCMTENbHO BbLICOKOM YacToTe.
Takoi MeTog perynvpoBKM HasblBaeT-
CA LWMPOTHO-MMNYNbCHOM Moaynaumnen
(LLMM), nnn umdbpoBbIM AUMMUHIOM. Ha
3TOM YacToTe MepeKksioyveHrsa 4Yenose-
UYEeCKWI rNa3 CoBEPLUEHHO He 3amevaeT
nepeKkto4YeHnn, HO NoNy4aeT MeHbLMN
CBETOBOM MOTOK.

OOHaKo CyLWecTBYIOT M Takue cee-
ToanoAHble ApanBepbl, KOTOpble MO-
OYNMPYIOT CBETOBOM MOTOK MyTEM ero
BK/OYEHMA W BbIKNIOYEHUA Ha Yy4BO-
€HHOW CeTeBOM 4acToTe; MNpU HeBbI-
COKMX YPOBHAX APKOCTM MPUMEHeHue
3TUX ApavBepoB NPWBOAWT K BO3-
HMKHOBEHMI0O MepuaHWsa, BO MHOIoM
CXOMEero C TeM, KOTOpOoe BO3HMKAaso
npw UCMNonNb30BaHMKM yYCTapeBLIMX Mar-
HUTHbIX 6annactoB. bonee Toro, npu
MCMNOJIb30BaHMM TpMaKa, KOTopbIM No-
pa3HOMYy peryampyeT MOSIOKUTENb-

Hble M oTpuuaTtenbHble MOAYUMKAbI,
B WNM-curHane BO3HWMKaeT XOpOLWO
3aMeTHaA CoCTaBMALWAA Ha ceTeBoMn
yacrore.

Opyrve cBeToaMoAHble Apansepsbl
obecrneuvBaloT HEWM3MEHHbIN YpPOBEHb
MOCTOAHHOIMO TOKa [AN1A perysvMpoBKX
ApKOCTW. MHorga TakaA MeTogosnormsa
Ha3bIBAETCA aHAN0roBbIM ANMMUPOBA-
HueM. [nAa paboyero n oducHoOro oc-
BelleHnA 3TOT NoAxo4 ABMAAETCA Hau-
60nee 6e3onacHbIM, XOTA, BO3MOMHO, U
6onee [OPOroOCTOAMM, YeM LUMPpPOBOE
perynvpoBaHue ApKOCTW.

Y pa3spaboTuMKoB TaKMKe BO3HMKA-
eT BOMpoC O TOM, Kak WHdOopMaumio
0 AMMMMpOBaHWW nNepeaaTtb Aparse-
paM. Bo MHOrMx ciyyanx OoHW OOMMKHbI
GYHKUMOHMPOBaTbL COBMECTHO C YXe
TpaAMUMOHHO MCMNOSb3YeMbIMU HaCTeH-
HbIMX gMMMepamu. Ha pucyHkax 1-2
HarnA4HO BMAOHO, KaK OT/IMYAlOTCA ABa
TPaguUMOHHBIX MeToda perynvmpoBKM
APKOCTK, KOTOpble MPUMEHAITCA B CO-
BPEMEHHbIX CBETOOMOAHbIX CMCTeMax
Ha OCHOBe yrpaBfeHuA IMHWen nepe-
MEHHOro Toka. B AMMMUMHIre ¢ oTceykon
dasbl No nepegHeMy GPOHTY, Kak npa-
BWI0, MCMOb3YIOTCA ABa NPoBoAa, a He
Tpw. Peanusauma AMMMKHIA C 0TCEYKOM
¢dasbl No 3agHeMy ¢poHTY obxoauTca
3HaUMTEeNbHO O0pOMe, HO C MOMOLLbIO
3TO MEeTo4oMI0rMn  MUHUMU3MUPYIOTCA
3/1eKTPOMarH1THble Mnomexu. BbibpaH-
HbIl ApavBep JoMeH paboTaTth C AUM-
MepaMu NpUIoXeHA 1, B Nepeyio o4e-
pedb, B OCBETUTESNbHBLIX NMpubopax AnA
3aMelleHnsa  yCTapeBLUMX WCTOYHMKOB
cseTa.

CPOK C/IYHbbl CBETOAUOAHOI O
OPAUBEPA

Ha 3Tane npoekTMpoBaHWA Heob-
X0OMMO MpeaycMOTPEeTb CPOK CI1YKObI
apanesepa. Ecnm  Temnepatypa cBe-
TOAMOAHOW  MaTtpuubl  perynupyeTca
OOMKHBIM 0bpasoM, yepe3 50 Thic. 4
3KCNyaTauum ee CBETOBOM MOTOK A0~
XeH npesbiwatb 70% 0T HavasbHOM
BenmumHbl. O4eBMAHO, YTO OT CBETOAMN-
04HOro Apansepa TpebyeTcA CTOSb e
NPOAOIKUTENBHBIA CPOK CYHKObI.

Cpok cnyxbbl OpaviBepa onpege-
NIAETCA CPOKOM  C/yMObl  OTAE/bHbIX
3/IEKTPOHHBLIX KOMMOHEHTOB CUCTEMBI.
CnabbiM 3BEHOM B [aHHOM C/yyae
BbICTYNAIOT 3MEKTPO/IMTUYECKME KOH-
AeHcaTopbl, Y KOTOPbIX, Kak mnpasuso,
renesble  3MEKTPOAWUTHI  MOCTEMNeHHO
MCNApATCA MO Mepe 3KCnsyatauum.
CKOpOCTb MCNapeHus 3aBUCUT OT TEM-
nepartypbl BHYTPWM ApariBepa, KOTopas,
B CBOI0 O4epefpb, CBA3aHa C BHELIHEN
Temnepartypor Koprnyca 3TOoro yCTpom-
ctBa. C noBblweHWeM paboyelrt Temne-
paTypbl pacTeT CKOpPOCTb MCMAapeHus
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M 1

Dimmed 50% ———————»

Volts
v
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Puc. 1. JuMmuHa c omceyKoli ¢a3bl no nepedHeMy ppoHmy Kaxcdo20 NOMyYUKAA BX09HO20 CU2HAAA

cemeso020 HanpaAXceHua

Volts — Hanpsxcerue, B; Normal — HopmansHbiti pexcunm; On — «Brii»; Delay — 3adepucka; Off — «Bbikst.»; Time
(msec) — spems, mc; Dimmed — cueHan ¢ omceykoli; 10 msec/div — 10 mc/den.
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Dimmed 50%

Volts
v
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1
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Puc. 2. Pezynuposka spkocmu Memodom omceyku ¢asbi no 3adHeMy GpoHmMy NoyYUKI08 BX0AHO20

CucHana cemeso20 HanpaAxXceHUa

Volts — Hanpsxcerue, B; Normal — HopmansHbiti pexcunm; On — «Bra.»; Delay — 3adepcka; Off — «Bbiks.»; Time
(msec) — 8pems, Mc; Dimmed — cueHan ¢ omceyKoli; 10 msec/div — 10 mc/den.

Driver lifetime
{y:ars - 24 hrs on)

40

30 40

50 60 70
Temperature (°C)

Puc. 3. Cpok cnyxcdbi dpatisepa cokpawjaemcsa ¢ pocmoM padoyeil memnepamypbi
Driver lifetime (years — 24 hrs on) — cpok cnyxc6bl dpatisepa, nem (24 4 3Kcnayamayuu excedHesHo); Temperature

(°C) — memnepamypa, °C

W, CNnefoBaTesbHO, COKpaLlaeTca CPOK
CNY»K6bl KOHAeHcaTopa.

Ha sApnbiKkax 60MbWKMHCTBA CBe-
ToOAMOAHLIX ApariBepoB B He60Mb-
LUOM KPYXKe yKa3aHa MakcvMasnbHan

16

www.lightingmedia.ru

Temnepartypa, WM T.H. «To4Ka TC».
Kak npasuso, 3To Temnepartypa ca-
MOr0 TOpAYero yyacTka Ha Kopryce
ycTpoicTea. Mpov3soanTens L0/KeH
yKasaTtb Takylo TeMnepaTypy, KotTopas

He MpeBbILAETCA B NMpouecce 3KCnay-
aTaumm yCTPOMCTBA, eCM ero xapak-
TEPUCTUKN COOTBETCTBYIOT TpeboBa-
HuAM UL. OgHako cnegyeTt noHMMaTh,
4YTO ecnv TeMnepaTypa Kopnyca gpan-
Bepa 6/1M3Ka K NpedenbHOM, ero Cpok
CNYX6bl COKPATUTCA B 6oNbLUEN Mepe,
4eM B YC/NOBMAX 3KCnayataumm npu
wagAawen temnepartype. lNpomssogm-
Tenb NpeaocTaBAAeT XapaKTePUCTUKM
OparBepa, KoTopble AEMOHCTPUPYIOT,
KaK ero CpoK CNy»b6bl KoppenvpyeT C
CaMon BbICOKOM TemnepaTypowm 3KC-
nayataumu. Ha pucyHke 3 npegcras-
NleH NpyYMep TakKoW XapaKTepUCTUKMK
ONA CTaH4apTHOro ApanBepa CBETO-
aMoaos.

YTobbl CPOK CNyMObl 3MEKTPOSIN-
TUYECKMX KOHAEHCATOpOB MpeBbian
CPOK C/yXbbl CBETOAMOAHOr0 Maccuea
npv 3a4aHHoOM Temneparype, Npon3Bo-
ovTenb OO/KEH YCTAaHOBUTb B CXEMY
KOHAEeHcaTopbl C A4AUTesNlbHbIM CPOKOM
3KCnayaTaumm.

KAYECTBO CETH
3NIEKTPONUTAHUA

HemanoBaxkHylo ponb Mrpaet v Bo-
MpOC 0 KAYeCcTBe CETU IMIEKTPOMUTAHMA.
Mpn BbiBOpe AOparBepa HeobxodMMO
NMPUHATE BO BHUMMAaHWe Takue napame-
TPbl KaK CyMMapHbIi Ko3bduUMeHT rap-
MOHMK (total harmonic distortion, THD),
K03 PrLUMeHT MowHocTK (power factor,
PF, nnn KM) 1 yHnBepcanbHoe BxogHoe
HanpsxeHve (universal input voltage),
KOTOpble YKa3aHbl B TEXHUYECKOM OMn-
caHuu.

THD. WckarkeHne ¢GOpMbl CMHYCOW-
OanbHOMO CUrHana MOXKeT MpuBEeCTU
K OnacHbIM NocneacTBuAM — K nepe-
rpeBy 3MeKTpUYeckoro obopyaoBaHWA
M Oaxke noxapy Ha TpaHchopMaToOpHbIX
WM KOMMYTaUMOHHBIX CTaHuMAX. Ha
¢doHe bypHOro pocTa 3neKTpoTexHUYe-
CKMX YCTPOMCTB C HEIMHEMHOW Harpys3-
KoW nokasartenb THD npuobpeTtaeT Bce
6onbluee 3Ha4YeHWe. B HacTosLee Bpe-
MA NpuemneMbiM ABnAeTcA THD MeHee
20%. Moka3zaTesb MeHee 10% cumTaeT-
CA UCKIOYMTESIHO XOPOLLMM.

Koa¢puyuenm mowHocmu. IT0T
napamMeTp urpaeT MepBOCTEMNEHHYIO
ponb AnA 3HeprocbbiTOBBIX KoMna-
HUA, MOCKONAbKY OH MO03BONAET no-
HATb pasHuUy Mexay ¢axkTnvecku
MOCTaB/IEHHOW 3M1EeKTpO3Hepruen u
3Heprmen, 3aPUKCMPOBAHHON CHETUN-
KOM Ha CTOpOoHe noTpebutens. Mansie
3HaveHuA Ko3adduumeHTa 06Xx0aATCA
00poro 3TUM KoMnaHuaM. [puHATOM
cTaHaapTHom BenuumHon KM aABnAeT-
ca 0,9 nnum Bblwe. Ecnn KM He yKasaH
B cneundmkaumm gpamnsepa, No ymosn-
YaHWI0 CYMTAETCA, YTO ero 3HadeHue
MeHbwe 0,9. OaKkTMyeckun, ctaHaapT-
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HO€ 3HayeHue 3TOro nokasatensa y
HEKOTOpbIX HaWMeHee [0pOrocTon-
WMX uM3OenMn AnA  0CBEeTUTENbHbIX
cucteM coctaBnsaet Bcero 0,4. U xoTta
mncnonb3osaHme KM, Kak npaswuno,
NINWEHO CMbICNa B Ciy4ae YCTPOMCTB,
MCMOMb3yeMbIX B OCBELLEHMM HUIbIX
NMoMeLLeHnn, HeobxoaMMo yaenAaTb
TWaTteNbHOe BHWMMaHWe Mpu paspa-
60TKe CMCTeM C HOSbLUMM YNCAOM U3~
Oenvin co CTaHOapTHbIM 3Ha4YeHWeM
Ko3ddumumeHTa MOLLHOCTMH.

YHusepcanbHoe Bx00Hoe Ha-
npaxceHue. B CLWA 6onbwKHCTBO
KOMMEpPYECKMX M MPOMBbILLNIEHHbIX 0C-
BeTUTESNbHLIX NpMbopoB paboTaeT oT
ceTeBOro Hanpsaxenua 277 B, Torga
Kak On1a HyX4 KOMMep4ecKkoro 1 Top-
roBoro ocBelleHMA B 60MbLUMHCTBE
cnyyaeB  TpebyeTcA  HanpAXeHue
120 B. CBeTtogmoaHbin gpameep, Ko-
TOpbIM paboTaeT Npu ABYX 3TUX 3Ha-
YeHMAX, MMeeT yHMBepCanbHoe BX04-
Hoe HanpsaxeHuwe. [MpegnonaraeTcs,
UTO 3TO YCTPOMCTBO aBTOMATMYECKM
afanTupyeTca K TOMY UM MHOMY ce-
TEBOMY HarpaKeHuto.

MHOrOKAHANbHBIE [IPAVBEPDI

TepMUHbI  «BbIXOAbl» U «KaHanbl»
4acTo B3auMo3aMeHAeMbl, HO cnegyeT
3HaTb, YTO CYLLECTBYET pasHMLa Mexay
BbIX04aMM 1 HE3ABMCWMMbIMM BbIXO4AMM.
3T0 pasHMLUA UMeeT CyLLeCTBEHHOE 3Ha-
YeHWe AnA obecneyveHWs HaOEKHOro
YHKUMOHMPOBAHMA  OCBETUTESIbHOIO
npubopa.

B pgpariBepe C HECKONbKUMK Bbl-
X04aMM Ha TOKOBYIDO Harpysky BcCe
nposoda CcoeAuHeHbl NapanniensHo,
obecneymBas HECKONbKO TPaKTOB A4NA
TOKa. HecMoTpA Ha TaKyld MNpocToTy
CXEMHOIM0 peLlWeHnA, y Hee uMelTcA
HEKOTOpble CYLIeCTBEHHble HegocTaT-
KW. B gpansepe 3TOro TMna, HanpumMep,
npoTeKawwme nNo pasHbiM TpakTam
TOKM He cbanaHcMpoBaHbl, YTO Mpu-
BOAMT K BapuaumaM APKOCTU Kaxaoro
KaHana. bonee Toro, eciv ogHa cee-
ToAMo4HaA Harpy3ka 3akopaynBaeT-
€A, BCe OCTasbHble KaHanbl BEIXOAAT M3
CTPOA; NpY OTKNOYEHMM OOHON CBETO-
ONOOHOW Harpy3KkuM LONOSHUTENbHbIN
TOK pacnpegenAeTcA N0 0OCTaNbHbIM
HarpyskaM, YTO MOMeT MPUBECTM K UX
rneperpesy M NpexaeBpeMeHHOMY OT-
Kasy. [axe B HOpPManbHOM peruMme
paboTbl HecornacoBaHHbIX CBETOAWN-
O4HbIX HArpy30K TOKW MeX4y HUMWU He
cbanaHcMpoBaHbl.

HanpoTtvB, gpamBep C He3aBUCU-
MbIMM BbIXO4aMW YNPaBAeT Kaw4biM
KaHasioM He3aBMCMMO OT OCTaslbHbIX.
3Ta apXuTeKTypa Takke obecneunBaet
3alMTy OT OTKasa OCTasibHbIX KaHanoB
B C/nyvae Bblxoda M3 CTPOA OAHOro u3

HWX. BMecTo Toro 4Tobbl yrpaBnsaTe 06-
MM TOKOM BenNu4mMHOM, Hanpumep, 1 A,
obecrneyvBaeTcA He3aBMCMMOE Yrpas-
NeHre KawabIM 13 YeTbipex KaHanos no
250 MA, bnarogapsa Yemy pasnuuve B
APKOCTM MeX Yy Kawaon cBeToanoaHoM
Harpy3KoWn CTaHOBUTCA MUHUMASBHBIM.,

[lpuMepoM ApanBepa, B KOTOPOM
MCNOb3YI0TCA MpenMyLecTBa ynpas-
NIeHNA He3aBUCUMbIMK BbIX04aMW, AB-
naetca ycTporncteo E54W Archilume
0T KoMnaHum ERG Lighting, KoTopoe
no3Bo/AeT Co34aBaTb pas3Hble KOM-
6uvHaunm KaHanos. Y 3Toro gpaviee-
pa — 4eTblpe BbIXOAHbIX CUrHana rno
350 MA, KoTopble MOXHO 06beanHATb
nonapHo, obpasoBaB ABa KaHana no
700 MA. [pansep E54W MOXHO uC-
nosib30BaTh M BO MHOMMX OPYrMX KOM-
6uHaunsax. Ecnv garke oavH M3 KaHa-
I0B OCTaHEeTCA HenmoAK/MOUYEHHbIM Un
HernpegHaMepeHHO 3aKOpOoTUTCA, 3TO
He MoBnMAeT Ha paboTy Apyrux Ka-
Hanos..

BblBOP ONTUMAJIBHOTO
BAPUAHTA
HakoHeu, npv  NPOEKTMPOBaHWM

ApaviBepa cnegyeT y4ecTb BCE KOM-
NMPOMUCCLI U KX BMAHME Ha Mpouecc
Bblbopa. HanpuMmep, OnA CHUXKeHWA
CTOMMOCTM B MepTBY MPUHOCATCA He-
KOTOpble QYHKUMM MW XapaKTepucTu-
KW. PAcCMOTPMM NATb BO3MOMHbBIX KOM-
NMpPOMMCCOB.

Mynbcayuu Ha Bbixode. CBeToan-
OAHbIN  OpanBep, Y KOTOPOro OTCyT-
CTBYET BbIXOAHbIE MynbCaumMn TOKa,
COCTOUT M3 ABYX NpeobpasoBaTesibHbIX
KacKkados: MepBbld M3 HUX FeHepupy-
€T CTabuibHOe HampsKeHWe MUTaHuA,
a BTOPOM — BbLIXOAHOM TOK. [BYXKa-
CKagHaA Cxema, COCToAwaA w3 AByX
YNpaBAAoLWMX KPUCTANIOB U ABYX Bbl-
COKOYaCTOTHBbIX TpaHchopMaTopos,
nMeeT bonbluylo cToumocTb. CTOMMOCTb
ApariBepa 3HauMTenbHO YMEeHbLIAEeTCA
3a CYeT MCMoNb30BaHWA OA4HOro npe-
06pa3oBaTenbHOr0 Kackaaa, KoTopbli
OCYLLEeCTBNAET He TOSIbKO KOpPeKumio
KoadpduumeHTa MowHoctn (KKM) Ha
BX0/Je, HO W ynpaBnAeT BbIXOAHBLIM TO-
KOM. KoMMnpoMucc cocTouT B TOM, YTO
npu 3TOM MO0 HeaoCTaTOYHO Kade-
CTBEHHO pabotaeTr KKM, nmbo 50%
nybCaumMn Ha YOBOEHHOM CEeTEBOM Ya-
CTOTE MOCTYNaKT Ha BbIXOA,.

Bpemsa 3anycka. KoMNpoMmCC MexK-
4y CTOMMOCTbI0O U 3PPEKTMBHOCTLIO
[0CTUraeTcA Npy Bolbope BpeMeHu 3a-
nycka. Manoe Bpems 3anycka obecne-
UYMBAETCA C MOMOLLBI0 BLICTPOM 3apAaKK
BCEX KOHOEHCATopoB 60MbWWM 06b-
€MOoM 3Heprun. OgHaKo 3aTeM ns-3a us-
6bITOYHOr0 0bbeMa 3Heprum yxygla-
etcA 3PDEeKTMBHOCTL OCBETUTESIbHOM

cucTeMbl. [nA ycTpaHeHuA 3Toro 3¢-
deKTa MCnonb3ylTcA A0MNOMHUTENbHBbIE
KOMIMOHEHTbI, YTO MOBbLILLAET CTOMMOCTb
cnctembl. [lpy NpoOeKTUpPOBaHUM peKo-
MeHAyeTcA onpeaenvTb Lienecoobpas-
HOCTb B ObICTPOM 3amnycke CUCTEMBI.
TaK, HanpuMep, MOCKO/bKY 60SbLUMH-
CTBO Y/AM4YHBIX ra30pas3pAgHbIX famn
BbICOKOM MHTEHCMBHOCTM 3aXKMMalOTCA B
TeYeHMEe MUHYTBI, HET He0bX0AUMOCTU B
TOM, 4T0bbI CBETOAMOQHOE OCBeLleHWe
3anyckanocb MeHee 4eM 3a CeKyHAay,
T.K. 3TO NPeMMyLLEeCTBO He UMeeT 60/b-
LIOro 3Ha4YeHWA A1 nosnb3oBaTenen, a
bOoHapW 3aXuraloTcAa Nvb 0aMH pas B
OeHb.

YposeHb pe2ynuposKu ApKocmu u
3¢ppekmusHocmb. HecMOTpA Ha Hbl-
HelHme ycnexu B 06/1acTU TEXHOM0-
Ui AMMMUHIE, 0becrneveHre MeHbLnX
YDOBHEN APKOCTM MPOMCXOAUT 3a cyeT
CHVXEeHMA 3P DEeKTUBHOCTU.

Cmoumocmb u 3¢pPekmusHOCMb.
Kak npaewno, ceetoamMoaHbIM Aparsep
MOXeT paboTaTb C 6onbLlien 3ddeKrTnB-
HOCTbI0 6narogapA MepeKkyanwmM
TpaH3ucTopam 60MbWoro pasmMepa U
BbICOKOYACTOTHLIM  TpaHchopMaTopam,
4TO yBENMYMBAET pacxodbl.

YHugsepcanbHoe Bxo0HOe HanpsA-
»ceHue u cmoumMocme. [pansep C yHN-
BepCasibHbIM BXOAHbIM  HAMPAXEHUEM
06n1agaeT BO3MOMHOCTAMM, KOTOpble
obecneuvBaloT ynpasfieHWe He TOSMbKO
Nnpy BbLICOKOM BXOQHOM HamnpAKeHUW,
HO W1 ToKe. Mpn HeobxoamMMocTn obe-
CneynTb 60MbLIOK TOK MpU MasioM Ha-
NMPAMKEHMN KOMMPOMUCC AOCTUMAETCA 3a
CYeT nprobpeTeHnna Aparieepa, paboTa-
I0LLEero C BXOAHBIM HanpsAeHeM 04HON
BeMUMHbL. OHAKO MOCKOSMBbKY B 60s1b-
WwuHcTBe cnyvaes OEM-npounssognTtenm
He 3HaloT, Kakoe HanpsMeHue noTpe-
byeTcA MoKynaTesnsM, Ha pbiHKe npeg-
naralTca gparieepbl C YHMBepCaibHbIM
BXOAHbIM HaMNpPAXeHEM.

BbIBOAbI

AHanu3 1 BblboOp CBETOAMOAHOrO
OpaviBepa AN KOHKPETHOro npoekTa
He 06A3aTenlbHO CTAHOBUTCA C/IOMHOM
3agadeit. Kak BMOHO m3 npeacTaBneH-
HOro 0630pa, MOHWMMaHWe pasnnYMn
Mexay UCTOYHMKaMKU nMnTaHnA Co CTa-
6UNBbHLIM TOKOM UMK HanpAXeHneM,
3HaHMe  TOMoMoruM  CBeToAMOOHbIX
ueren, yMeH1e pa3bupaTbCA B BOMpPO-
Cax perynvMpoBKM APKOCTM U MepuaHnA
CBETOAMOLO0B, @ TaKMKe y4YeT pasnnumi
MeXady AdpamBepaMu C HECKOSbKUMU
nan HelaBNCUMbIMK BbIXO4aMU MO3BO-
NAIT NpaBuIbHO CHopMynNMpoBaTb BO-
MpoCbl NOCTaBLMKY 3TUX YCTPOMCTB M
onpeaennTe  GYHKUMM, HeobxoOuMble
O7A ONTUMM3AUMM XapaKTepuUCTUK 0C-
BETUTENbHOW CUCTEMBI.
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LEDinGRA

Apkaguii Kamuaros,

K.T.H., ledingrad@yahoo.com
AHTOH lMNanbLOB,
galtsov@ledingrad.ru

KomnaHusa «HesaPeaxkmus» nped-
cmasJsifiem cepuio BbICOKO3¢dermuB-
HbIX ome4vecmseHHbix LED-Opatisepos
mopzosoli MapKu LEDInGRAD,
Komopble ABAAMCA 00HUMU U3
CaMbIX KOMNAKMHbIX U ONMUMAsbHbIX
Nno CBOUM UeHOBbIM U MexHU4eCKUM
XapaxkmepucmuKam Ha poccutickoM
DbIHKe.

«HeBaPeakTvB» NpeacTaBnAeT naeasnb-

HbIM-UCTOYHMK nuTanma (MM) ceeToan-

040B ANnA COHOPKM CBETUSBHMKOB TUMa

«ApMCTpOHI>» (cM. puc. 1, 2). Bnarogaps

MasibiM OCHOBHbLIM pasMepaM M Macce

(OxWxB — 115%x23x29 MM, Macca —

80 r) n ocobeHHOCTAM Kopnyca Apan-

Bepa WUCTOYHWK MUTAHWA, PACMONOMKEH-

HbIM BMIOTHYIO K CTEHKE CBETU/bHWKA,

HepasnuumMM nog cBeTopacceMBaTesneM

B Koprnycax TonwmHom ot 30 mMm. Uc-

TOYHMK MMTaHMA yaobHO pasMellaeTcsa

BO BHYTPEHHENM MoaoCTX antoMUHMNEBbLIX

npodunen AnA AVMHEMHbIX CBeTUNbHWU-

KOB.

HoBble gpariBepbl obecneunBaoT
MoLLHOCTb A0 35 BT ¢ Anana3oHoM BbI-
X04HOr0 HanpsaweHnua 75..96 B. Tok
nuTanma (350 MA) nNo3BonAeT MCMosb-
30BaTb CBETOAMOAHBLIE [IMHEMKN U MO-
YN OCHOBHbIX NMPOM3BOAMTENEN.

MpegycMoTpeHa BO3MOXHOCTb MO-
andrKaumm gpaveepa, B T.M. C TOKOM
nuTanma 700 MA w1 BbIXOAHBIM HanpA-
KeHneM 36...48 B. Pa3nnyHble BapmaH-
Tbl MCTOYHWKOB MMTaHWA MOCTOSAHHOMO
Toka (MNT) npeactaeneHsl B Tabnuvue 1.

HW3KMin ypoBeHb Nynbcaumnin BuIXo4-
HOr0 HanpsAMeHuA B MCTOYHMKAX M-
TaHnA LEDINGRAD obecneuvBaeTt anm-
TeNbHbIN CPOK CNy»Kbbl CBETOAMOAOB U
KayeCcTBeHHbI CBET MOTOBOr0 CBETWU/b-
HWKa:

— CHMKaeTcA paccemBaeMas  Moul-
HOCTb, B pe3y/ibTaTe Yero yMeHblla-
eTcAa TeMnepartypa noaynpoBoAHMKa
W YBENMYMBAETCA CPOK ero C/y*obl
(KoTopbI yaBaMBaeTCA C MOHUMKEHW-
eM TeMnepaTypbl p-n-nepexoda Ha
Kaaple 10°C);
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— HW3KMA YpOBEHb MynbCaumn CBeTa
MOSIOKMUTENBHO BAMAET Ha YCN0BWUA
TpyAa, yAyyWwaeT ncmMxo3MoUmMoHanb-
HOe COCTOsAHME M PaboToCNOCOBHOCTD,
MOBbLILLAET KAYeCTBO Ero MM3HW.
CneumanbHbIi No460p KOMMOHEHTOB

obecneumMBaeT OMNTUManbHbIM Temmne-

pPaTYpHbIA PEXMM UCTOYHMKA MUTAHMA.

37O 04YeHb BaKHblii MOMEHT, T.K. 418

60/bLUMHCTBA 3NEKTPOHHBIX KOMMOHEH-

TOB CrpaBe4nvBO Mpasuno, rnacAaiee,

4YTO CPOK WX C/YXObI C BO3pacTaHWeM

paboyelt TeMmnepaTtypbl 3HAYUTENIbHO

COKpawaeTca. [nA 3n1eKTPOAUTUHECKMX

KOHAEHCAaTOpOoB, HANpUMep, CPOK CIyH-

6bl COKpALLAEeTCA HaMNoM0BMHY MpK yBe-

NM4eHMn pabodeit TeMnepaTypbl BCero

Ha 10°C.

McTouHmk nutanma LEDINGRAD mnme-
eT ceaylowme nokasareny 1 xapakre-
PUCTMKKM, NOATBEPHOEHHbIE B npoLecce
MCMBITAHWI 1 3KCNNyaTaumu:

Bbicokme KM (ao 90%) n Koapodu-
UMeHT MowHocTu (0,98);
KOMMAKTHOCTb;

HW3KMIA ypOBEHb MyNbCaumi Hanpa-
KeHus,

aKTMBHAA Koppekuma KosdoduumeH-
Ta MOLLUHOCTY;

ranbBaHW4YecKan pasBA3Kka «BXO4-
BbIX04» (Yepe3 onTonapy);

cxemMa 06paTHOM CBA3WN CO CBETOAMU-
ogamm (obpaTHoxo4oBbIM Npeobpa-
30BaTenb);

BbICOKME TMOKa3aTenm 3neKTpoMar-
HWTHOM COBMECTMMOCTY,
cooTBeTCcTBME TpeboBaHMAM Mo
Be/IMYMHAM T[APMOHWK CETeBOro

TOK3;
Habop TpebyeMbix 3aWwmT (B T.4. Npn
bpocKax HanpsKeHWAa Ha Bxode M
npw neperpyske);

TpebyeMble orpaHuyeHVsa Mo Bblga-
BaeMOM MOLLHOCTY;

Puc. 1. UcmoyHuk numanua UMT-035-0350-40-3

HIIT-035-0350-40-3

Bxoa (AC): =176

(DY) toxg

64 Vi

McToMHMK NOCTOAHHOTO TOKa @ Casnano

/50 Hz/ 0,18 A

Brxon (DC): nocrommmeii Tok 350 mA [ 75-96 V IP 40

"
Canxr-Nereplype
Ar32 h=098

Buxog (IXC)

Puc. 2. Wunbduk ucmoyHuka numanus UMT-035-0350-40-3

Tabmua 1. Bapuantel UMT LEDinGRAD

UNT LEDinGRAD

MMT-035-0350-40-3 175..264 350
Cepwa 350 MA, noHu-

KEHHbIA YPOBEHb Nynb- 175..264 350
Caumi HanpAKeHnA

Cepwa Xdrive, 350 MA 160..400 350
Cepua 700 MA 175..264 700
CepuA 700 MA, noHu-

KEHHbI YPOBEHb Ny/b- 175..264 700
cauuit HampAkeHA

Cepwa Xdrive, 700 MA 160..400 700

Auana3ox BxoaHo- Tok cetoavoa- [AvanasoH BeixogHo- Koadduument nynbca- Kng, %
o HanpsxeHua, B HoW MaTpuubl, MA o HanpsxeHus, B g

Uui HanpAxenus, %

75..96 <5 90
75..96 <1 >88
75..96 <5 >88
36..48 <5 >90
36..48 <1 > 88
36..48 <5 > 88
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— HAAEeXHOCTb, 3Ha4MTeNbHOe BpeMA

HapabOoTKM Mexay OTKa3amu;

— | Knacc 3awWwmTbl OT NOpPaXKeHWA 3neK-

TPUYECKNM TOKOM,;

— onTMManbHasa LeHa;
— rapaHTUMHBIM CPOK — Tpu roga.

Mcneitanma UMM nogteepamnn oT-
CYyTCTBME BpegHOro B3aMMOAencTBmA
C 3M1eKTponpubopamMm M Hanuume 3a-
WMT OT BHELWHWX 3/1EeKTPOMarHUTHbIX
M 3neKkTpuyecknx sosgenctemmn. UMM co-
0TBETCTBYeT TpeboBaHUAM K BennunHe
rapMOHWK CETEBOI0 TOKA, M3NydYaeMbiM
B 3dMp NoMexam, MMeeT BbICOKMMA Mo-
Kazatenb IMC. OTBevaeT pencrey-
IOWMM  HOPMATUBHLIM  JOKYMEHTaM
NPUMEHUTENIbHO K 3TOMY Knaaccy npo-
aykumn.

B cepuio BKMOYeH BapuaHT WCMnon-
HeHna UM «Xdrive» — gnsa paboTtbl B
CeTAX C aHOMasbHbIMW OTK/IOHEHUAMM
CeTeBOro HanpsxeHuA. Bo3MoKHO 13-
rotosneHve UM anAa cAoXHbIX yCIoBui
3KCnayaTaumm, Korga MMelT MecTo He-
CTabUNbHOCTL  BXOAHbLIX MapameTpoB
WUCTOYHMKA  3/1eKTPOCHAGMEHMA  1in
BbICOKMI YpOBEHb MYyCKOBOIO TOKa Mpu
MOAKMOYEHHBIX K 06LLen CeTU MCTOYHN-
Kax MOBbILEHHbIX MOMEX.

BblicOKM  ypoBeHb  MoKasartenem
3KoHoMMuHoCcTK (KM, KoapouumeHT
MOLLHOCTW), He3HauuTenbHaa LeHa WM
B COYMETaHWM C 60MbWMM pecypcoM pa-
60Tbl CBETOAMOAHBIX CBETUBHUKOB MOo-
3BOMIAIOT CYLECTBEHHO COKOHOMWTb Ha
cyeTax 3a OCBELLEHWe, B T.U. C y4eTOM
TEHOEHUMN CHUMKEHWA CTOMMOCTM CBe-
TOANO4HOM NPOAYKLUMN.

PaspaboTumnkaM MCTOYHMKA NUTaHKA
LEDINGRAD yganoch BbIBECTM €ro BaX-
HeMwMe TexHUYeCKne XapakTepucTUKM
Ha BbICOKWMM YpOBEHb, COXpPaHWB Mpu
3TOM HM3KYI0 CTOMMOCTb M obecreuns
TLWATe bHbIM N0460P KOMMOHEHTOB.

LED-gpareepbl  LEDINGRAD cepum
WMT obecneumBaloT COBOKYMHOCTb Jly4-
lMX napaMeTpoB B O4HOM npubope
pPOCCMMCKOro Npon3BoACTBa.

PE3YNbTATbI UCCNEAOBAHUA
MCTOYHUKA NUTAHUA
UNT-035-0350-40-3

Pe3ynbTaThl UCMbITAHWMIA Ha yCTOM-
umBocTb UMM K noMexam cBedeHbl B Ta-
6muy 2. Mpadurk HaMbONbLLMX 3apern-
CTPUPOBAHHbIX MUKOBBIX, KBA3UMMKOBbIX
M CpegHWX 3HAYeHW HanpAXKeHua pa-
avonoMex U, co3gasaeMmbix u3genvem
B MOPTY 3/1EKTPONUTAHUA NepeMeHHOro
Toka 220 B, 50 'y, 1 HOpMbI KBA3MMNMKO-
BbIX U CpeAHUX 3HAYEHWUI HanpsHeHuA
pagmonomex U, no FOCT P 51318.15
npegcTaBneHsl Ha pucyHke 3. UM co-
OTBETCTBYeT TpeboBaHWAM MO 3MMUC-
CMN  KOHAYKTUBHBIX pagvornoMex o
FOCT P 51318.15.
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—— M3mepeHHble NMKoBble 3HaYeHnA
MSMGpeHHbIe KBa3nnMKoBble 3Ha4YeHNA

V13mMepeHHble CpefHie 3HaueHUs

—— MakcrmanbHo AoNyCcTMble KBa3UMUKOBbIE 3HAYEHNA HanpaxeHna paamonomex no TOCT P 51318.15

---  MakcumanbHoO gonycTMble CpeaHme 3HaYeHNA HanpaxeHua paguonomex no NOCT P 51318.15

Puc. 3. Haubonbuwue 3apeaucmpuposaHHbie NUKoBble, KBA3UNUKoBbIe U cpedHuUe 3Ha4YeHUA HanpAXCEeHUA
paduonomex U 8 db (MKB), co3dasaembie usdesueM 8 yenu 31eKMponUMaHusa nepeMeHHO20 MoKa
220 B, 50 I'y, u HopMa KBA3UNUKOBbIX U cpedHUX 3HayeHuli no FOCT P 51318.15

OTKNOHEHMA HaMNpPAXeHNA nepeMeH-
Horo Toka 220 B, 50 'y npu paboTe m3-
nenua (no TOCT 30804.3.3):

— XapaKTepucTMKa  OTHOCUTENbHOro
M3MeHeHWs Hanpsenua d(t) ana
WHTepBana BpeMeHu M3MeHeHWA Ha-
npsaxeHna 500 Mc — 1% , 4To HUKe
[0MyCTMMOro 3HadeHuA 3,3%;

— yCTaHoBMBLLEECA 0THOCUTE TbHOE W3-
MeHeHWe HanpskeHne d. — 1,03%,
4YTO MeHee [OOMyCTMMOro 3HadeHus
3,3%;

— MaKkcMMasnbHoe M3MeHeHWe Hanpa-
wenusa d.,, — 1,27% , 4to MeHee
[0MyCTMMOro 3HadeHunA 49;

— KpaTKoBpeMeHHaa Ago3a ¢nmkepa
P, = 0,99, uto MeHee [oMyCTMMOro
3Ha4venmsa 1,0.

M3penue cootBeTcTBYET TpeboBaHW-
AaM FOCT 30804.3.3.

[apMOHMKM noTpebnAeMoro TOKa,
co3gaBaeMble  M3genneMm, He npe-
BbILLAIOT AOMYCTUMbIX 3HA4YeHWn o
[OCT 30804.3.2. FTapMOHWYECKNA CO-
CcTaB noTpebnAeMoro Toka Mo uenwu
3/1eKTPONUTAHMA MEepPeEMEHHOro TOoKa
220 B, 50 'y npeacTtaBnieH Ha pUCyH-
Ke 4.

M3penue cootBeTcTBYET TpeboBaHW-
AaM FOCT 30804.3.2.

Tabauua 2. PesynbTaThl UcnbiTaHui UM Ha YCTORUMBOCTD K 3N1€KTPOMarHUTHBIM MOMeXaM

Bua mcnbiTaTenbHOro BO3AeHCTBUA

1

1. IneKTpoCTaTUYECKUI Pa3pAs Nno
roCT 30804.4.2,

2. IneKTpOMarHuTHoe none no
[0CT 30804.4.3

3. HaHocexyHaHbIe MMMy bCHbIE noMexy
no FOCT 30804.4.4,

3HaueHue napaMeTpoB UCMbITaTeNbHOrO
Bo3AeicTBuA

KoHTaKTHbI +6 KB, BO3aywwHbIi +8 KB. CTeneHb
WecTkocTn 3*

10 B/m, 80...3000 Mru. CTeneHs ecTkocTvt 3

CootBeTcTBHE TPe6OBaHUAM
TOCT (kputepuii KauecTea
YHKUMOHWPOBaHNA)

2 3

CooTetcTayeT (A*)

CoorsertcTByer (A)

[opT 3neKTpoNMTaHMA NepeMeHHOro Toka 220 B,
50 Iy Yepe3 yCTPOMACTBO CBA3W-PA3BA3KM aMnn-
Tygon — +2 KB. CTeneHb KecTkocTu 3

Cootercrayert (A)

TopT 3neKkTponuTaHuA nepeMeHHoro Toka 220 B,

4, MVKPOCEKYHAHbIE UMMYNbCHbIE MOMEXM
no FOCT P 51317.4.5

5. KoHayKTVBHbIE NOMexV, HaBefeHHble
PaaMo4acTOTHBIMM 3NEKTPOMArHUTHBIMM
nonamv no FOCT P 51317.46

6. [IMHaMn4ecKme N3MeHeHNA HanpAme-
HWA anekTponmuTaHmA no MOCT 30804.4.11

50 l'u: «npoBoA-3eMnA» — +2 KB, cTeneHb
KeCTKOCTU 3; «MpoBOA-NPOBOA» — +1 KB, CTeneHb
KECTKOCTY 2

-300%, 500 mc; ~100%, 10 ¢

CooteTcTByeT (A)

MopT 3neKTponMTaHNA NepeMeHHoro ToKa
220 B, 50 'y HanpsxeHveM 10 B, yacToTon
0,15..80 Mru. CreneHb *ecTkoctn 3

CooteTcTByeT (A)

CootBeTcTByeT (A)

* CTeneHb ¥eCTKOCTM 3 COOTBETCTBYET MaKCUMASbHOM MHTEHCMBHOCTI MCTbITTENbHOMO BO3AEMCTBUA (MOMEXV) CO CTaHAaPTHBIMA
(pernameHTMpOBaHHBIMI B HOPMATUBHOM AOKYMEHTALWM) NapaMeTpam.
** KpuTepuii Ka4ecTsa GYHKUMOHMPOBAHMA A 03HAUAET OTCYTCTBME M3MEHEHWM B paboTe U3[ennA Npu BO3AENCTBUM MOMeXY CO

CTaHAapTHbIMK NapaMeTpamu.
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I/I3mepeHHb|e 3HayeHunA FapMOHI/NeCKOVI COCTaBnsoLLen ToKa

MakcumanbHO JoNyCTMble 3HaYeHNsA FapMOHVIHeCKOI;I CoCTaBnsioLLen Toka

Puc. 4. [apMoHuYecKue cocmasAouiue moKa, nompe6mveMoao u3denuem, u HopMa 2apMoOHUYeCKux co-

cmasasowux moxka Imax no FOCT 30804.3.2

BbiBOog: MCTOYHMK nuTanma WUMNT-
035-0350-40-3 cooTBeTCTBYET Tpe-
60BaHMAM MO 3MUCCUM KOHAYKTUBHbIX
paguornomex no IOCT P 51318.15
M TpeboBaHWMAM MO FapMOHUYECKMM
COCTaBMALWMM TOKa W dMKepa Mo
FOCT P51317.3.2,TOCT P 51317.3.3.

WccnedosaHusa nposedeHbl  UCNbI-
mamenbHol nabopamopuell mexHu-
Yeckux cpedcms no mpeboBaHUAM
371eKmpomMazHUMHol  coBMecmumMo-
cmu  CaHkm-lMemepbypecko2o 2ocy-
0adpCcmBeHHo20 MOPCKo20 MmexHuYe-
cko2o  yHusepcumema  (CnbIrMTY).
Melicmsylowuti ammecmam aKKkpe-
dumauuu N° POCCRU.0001.21M356
B8bidaH ®edeparsibHbIM  a2eHMCmMBoM
Nno mexHU4ecKkoMy pe2ynuposaHulo u
Memposoauu.

JleHUHrpapackas 06nacrb, Mey1IeHHO, HO BepHO
nepexoAuT Ha CBeTOANOAHOE OCBeLLeHe YL

B cpepe sHeprocbepexenusa JleHnHrpaackoi
06nacTi Bce aKTUBHEE UCMONb3YIOTCA CEPBUCHBIE
KOHTPaKTBI, LieSIb KOTOPbIX — CHIXKeHMe 3aTpat
Ha JKCNyaTaLyoHHbI YCTyry 3a CYET IKOHOMMUU
3Heprum.

YcneluHble NPoeKTbl N0 3aMeHe YMYHOr0 0CBe-
LEeHNA Ha CBETOAMOAHbIE GOHAPK peanu3yTca B
Tuxsune, Kudrucenne, Kupuwax. 06 3Tom Buepa,
19 nioHA, coobLyunu B npecc-cnyx6e ry6epHatopa
1 NPaBUTENbCTBA pernoHa.

B TuxeuHe 3ameHeHo Ha cBeToAMOAHbIe 345
(oHapeii u3 2,7 Tbicauu. B nione byaet o6baBneH
KOHKYpC Ha 3ameHy elwie 500 cBeTUIbHUKOB. B
Kunrucenne HaunHaetca o6HoBnenne Beex 1730
UCTOYHMKOB ocBelleHNsA. B Kupuwax ceetopuoppi
NPUMEHAIOTCA B MHOTOKBApTUPHbIX oMaX. B natu
wwikonax Bbibopra B pamkax S3HeprocepBucHbIX
KOHTPaKTOB yCTaHOBNEHO 060pya0BaHue, N03B0-
nAloLLee ONTUMU3NPOBATD TennonoTpebnenue 3a
C4yeT aBTOMATNYeCKOIl perynupoBKM noaaym Tenna.
B cpesHeM 3KOHOMUTCA 0KO/0 25 NPOLIEHTOB
3Heprum.

«3aMeHa yNUYHOr0 0CBELLEHUA Ha CBETOAMOA-
Hoe — OJHO M3 OCHOBHBIX HanpaBneHuii, rae
CerofHA MCNONb3YI0TCA SHEProcepBUCHBIE A0-
roBopbl. OHM TaKxe 3aKNKYalTCA NpK YCTaHOBKe
TeNNoBbIX HACOCOB Ha KOMMYHaNbHbIX 06beKTax 1
MHAMBMAYaNbHbIX TENNOBbIX MYHKTaX C NOFOAHBIM
1 YaCTOTHBIM PEryNMPOBaHNEM B XXUNbIX 40-
Max», — pacckasan Ha KoHpepeHLum «IHeproc-
6GepexeHue n noBblILeHNe 3Hepro3pPeKTMBHOCTU
B pervoHax Poccuiickoii Oegepauum» aupekTop
TKY «LleHTp 3HeprocbepekeHus 1 NoBbiLeHNA
3Hepro3gdekTMBHOCTY JleHNHrpapcKoil obnactu»
Magen LipixaHgeii. KondpepeHuusa 6bina opranuso-
BaHa B pamkax |l Poccuiickoro mexpyHapoaHoro
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3HepreTYeckoro (popyma, KOTOpblil NPOXOAUT B
Nenakcno (CaHkT-Metepbypr).

B 2014 rogy JleHuHrpapckas obnactb nonyunna
¢enepanbHble cybcuaum B 06beme 58,9 miH
py6neit. C yueTom 3TMX CPEACTB NAaHUpyeTCA
yCTaHoBUTb 0K0/0 30 aBTOMATN3MPOBAHHbIX
WHAMBUAYANbHBIX TENNOBbIX MYHKTOB € NOrOAHBIM
1 YacoBbIM perynupoBaHuem (AUTM) B xunuwiHom
(oHAe. 3T0 N03BONUT He TONbKO CHU3UTD NOTpe-
6neHue TeNNOBOII SHEPrUN B OMAX, HO U CO3AaTb
6naronpuATHbIe yCN0BUA ANA NPUBNEYEHUA
WHBECTULWIA B MOAEPHU3ALINIO KOTENbHBIX.
Monutnka sHeprocbepexeHnsa u 3nepro3pdex-
TUBHOCTM peanu3yeTca B pamMKax rocyapCrBeH-
Hoii nporpammbi «06ecneyeHue ycronuMBoro
(GYHKUNOHUPOBAHMA 1 Pa3BUTMA KOMMYHaNbHO
1 NHXEeHePHON MHOPACTPYKTYpPbI U NOBbILLe-

Hue 3Hepro3¢pPekTUBHOCTM B JleHMHrpafcKoi
o6nactu». MpueneyeHo okono 240 mnH py6neit
610/KETHBIX CPeACTB Ha peanu3aumio Noanpo-
rpammbl 3HeproddpdpekTuBHOCTH, 0KONO 115 MiTH
pybneii coctaBunu cpeacTBa MyHULMNANBHbIX
6101KeToB.

bBlopxeTHble cybcuanmn — He 0CHOBHbIE CPeACTBa
Ha 3HeprocoepexeHre. OHU MCMONbB3YIOTCA Ha TeX
00beKTax, rae HeT BO3MOXHOCTH NPUBNEKaTh
BHeOI0KeTHbIe UCTOYHMKK. OCHOBHON ynop
[NleNaeTca Ha YacTHble MHBECTULMM, NPeXAe BCero
NpoMbILLIEHHbIX NpeanpuATHii. PecypcocHabikato-
LKe OpraHn3aLmi, KOTopbIix ceronHs B JleHnH-
rpapcKoii 06nacTu HacuMTbIBaeTCA 6onee ABYXCOT,
peanu3yioT cobcTBEHHbIE dHeprocbeperaroime
nporpammbl.

OcHoBHaA Lenb NporpamMmbl 3Heprocbepexxennsa
Nenunrpapckoit 06nactt — NOMoub MyHULMN-
NUTeTaM, rocyupexaeHnam, npeAnpuHIMaTenam,

NpeanpuATUAM, NOTEHLMANbHBIM U CyLLECTBYIO-
LM MHBECTOPaM CHU3UTb CPOKU OKyNaemocTy
3Heprod$(eKTUBHBIX NPOEKTOB 1 BKNaAbIBaTh
(9KOHOMNEHHbIE CPefCTBa B 3Ty cpepy Aanblue.
«Cy6cupnu KOMNEeHCMpYIT NPeANpPUATUAM YacTb
3aTpar Ha 3aKkynKy o6opyaoBaHua u ABNAKTCA
(B0Ero pofia rocrapaHTueit», — cuutaer lasen
LibixaHBei.

MpuoputeTHas 3aaaya rocyaapcTBeHHOr0
yupexpenusa «LleHTp 3HeprocbepekeHna u noBbi-
LWeHA 3HeprodppekTMBHOCTM JleHUHrpaacKoil
06nacTu» — nHGopMaLMoHHO-pa3bACHUTENbHAA
DeATeNbHOCTb, KOHCYNbTUPOBAHUE NPV NOA-
TOTOBKE TeXHUKO-IKOHOMNYECKNX 060CHOBaHMUI,
TOCKOHTPAKTOB, aHanu3 NPorpamm no SHeprocoe-
pexeHnto 1 3HeprodpdeKTMBHOCTH, NpuBNEYEHNe
WHBECTULMIA KOMNaHWIA, KoTopble 06paLyaioTca B
LLeHTp 1 XoTenu 6bl 0Ka3bIBaTb SHEProcepBucHbIe
yanyru.

HekoTopble U3 Hux, yxKe ycnewHo pabotatoiue

B JleHUHrpaackoii 06nacTu, 3HaKOMAT €O CBOEI
neatenbHocTbio noceTutenei XXI MexxayHapoaHoii
CnewLmManu3npoBaHHoIl BbICTaBKMU «JHepreTuka u
JNEeKTPOTEXHMKA», KOTOPasA NPOXOAUT OAHOBpE-
MeHHO ¢ 3Heprodopymom. LieHTp npeacrasnaet
34eCb KONNEKTUBHDbII CTeH OpraHu3aLuii — npo-
u3BoauTenei sHeproappeKTUBHOrO 060pya0Ba-
HmA.

B 3TOM ropy nnanupyerca 3anyctuTb pernoHanb-
HYI0 FOCyAapCTBEHHYI0 MHPOPMALMOHHYIO CUCTEMY
B chepe JHeprocbepexkeHns 1 NoBbllLEHUA
JHepreTnyeckon 3ppekTUBHOCTY B JleHNHrpaackoit
obnact.
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Hacmosawul ob63op béa3supyemca Ha
pe3ysibmamax 3KcnepuMeHmarnbHbIX
padom u UHMeHCUBHO20 MaKemupo-
BAHUA, BbINOJIHEeHHbIX B HAYy4HO-LIC-
cnedosamerbcKoll nabopamopuu
KaHadckol KomnaHuu MP Lighting

(2. BaHkysep;, www.mplighting.com)

U HaNpasieHHbIX Ha pa3pabomky
HOBO0U KoHUenyuu akmusHoU cucme-
Mbi oxnaxcdeHus (ACO) Ona MOLHBIX
€B8emoduodHbIx ceemusibHUKoB (CL]C).
Hosu3Ha pa3pabomku 3awyuiyeHa
namernmamu CLUA (N2 8070324) u
KaHadbl (N2 2770394), danbHeliwee
passumue KoHuenyuu conposoxcoa-
emca nocnedywUuMU 30A8KaMU HA
nameHmoBaHue.

Kak u3BecTHo, TpagnuUMOHHbIE NAaccmB-
Hble CUCTeMbl OXfaXaeHusA, OCHOBaH-
Hble Ha NpUMEHEeHMM CTaHAaPTHLIX MK
OpUIrMHAsbHBLIX TEMI0BbIX PaanaTopoB
(TP), MoryT obecneuvBaTb yOoOBMETBO-
puTenbHble Tennosble pexunmel CAC npu
BXOAHOM 3MEKTPUYECKON MOLLHOCTM 40
20 BT. [InA 60nee BbICOKMX 3HA4YeHMI
MOLLHOCTW 30 PEKTVMBHOCTb NACCMBHOMO
OXNAXKOEHWNA CHUMKAETCA NpeXae BCero
OorpaHMYeHMEM MpPaKTUYeCKM OoCTUra-
eMOoM BeNnuMHOM o — Ko3dduumeHTa
KOHBEKTMBHOM CocCTaBnawLwen obuie-
ro npouecca TensaonepeHoca, KOTopbIN
MOMeT cocTaBnsTb 8-12 BT/(M?*-°C)
B YC/IOBMAX HEMNOABMMHOIMO BO34YXa,
OKpyKawowero TP. KoMneHcauma 3Toro
OorpaHMYeHMA 3a CYeT yBenYeHus Te-
nnopaccemsaiowen nnowaan TP Beget
K HernpueMneMbiIM 18 KOHCTPYKUMM
COC napameTtpam (Bec u rabaputHble
pasMepbl TP). 3TOT pakTop CTAHOBUTCA
0cobeHHO KpuThuHbiM anAa CAC mHTe-
pbepHOro OCBeLEeHUs C MOBbILLEHHBIMU
TpeboBaHWAMM K apT-aAM3anHy.
MoBblweHne 3PHEeKTUBHOCTM OX-
NargeHma  nNpUHUMNManbHO  O0CTU-

TEMNN00TBOA

0630p KoHPUrypauui cucrem
AKTUBHOrO0 OX/IAXKAeHNA
MOLLHDBIX (BETOAUOAHDIX
(BeTUNbHUKOB

raetcAa npmmeHenmeMm ACO, T.e. ¢op-
CMpoBaHHbIM 064yBOM TP (3HaudeHue
a B 3TOM C/lydae MOMeT [octuraTb
100-120 BT/(M?-°C). OgHaKo aKTUBHOE
ox1axaeHve NpMBOAUT K YCIOXKHEHNIO
KOHCTpYKummn CAC: noABNAOTCA TEXHWU-
yeckMe TpeboBaHMA K BEHTUIATOPY,
WMCTOYHWKY MUTAHMA ONA Hero, cxeme
aBTOMaTMYecKoro perynuposaHus
obayea (COOTBETCTBEHHO, M YPOBHA
wymMa). MNockonbry CAC, no onpeaene-
HWIO, ABNAETCA NPOAYKTOM MaccoBOro
npom3BoACcTBa, M GaKTopbl MPOCTOThI,
HaOEeMHOCTM U cebecToMMoCTM ornpe-
OeNeHHO AOMUHMPYIOT, TPaAUUMOHHbIe
MeTogbl ACO oKasbliBaloTcA Manonpu-
roAHbIMK NMPY NMPOEKTUPOBaHUN coBpe-
MeHHbIX CAOC, n TpebylTcA MHHOBaUN-
OHHblE TEXHMYECKME peLleHus.

HeobxoamMMo 0603HauMThL Cnegyto-
LMe KAioYeBble BOMPOCHl MPOEKTUPO-
BaHWA: nNoBblWeHne 3PHeKTUBHOCTHU
TennoBoro conpsaxeHna TP c neyat-
Hon nnaton CO mn MeTannnmuyeckMMmm
3neMeHTamMu Kopnyca CAC; nmMeHeHue
KOHCTPYKUuM TP anAa npubnmkeHun
BEHTMMIATOpPA K ne4yaTHon nnate C[L;
dopMMpoBaHMe  «BOPTEKC-reHepaTo-
poB» Ha TP wn BHyTpM Kopnyca CAOC;
BEpHOEe PacrosioXKeHne gaTymka Tem-
nepaTtypbl NeTnM ynpaBneHuA BeHTU-
NATOPOM; 3/IeKTPUYECKaA COBMEeCTU-
MOCTb LEnu NUTaHWsA BEHTUNIATOpa M
WCTOYHMKA NuTaHua (gpansepa) CAOC;
CXeMa aBTOMaTMYecKoro peryaMpoBa-
HWA MHTEHCMBHOCTM 064yBa (CKopocTH
BpalleHnna) BeHTMNATOpa. Kak npasu-
N0, pewnTb 3TV BOMPOCHI HEBO3MOXHO
NMPOCTbIM MeXaHMYEeCKNUM CoeanNHEHNEM
M3BECTHbIX Y3/10B U KOMMOHEHTOB, MO~
3TOMYy TBOPYECKWUA MoAxo4 W HOBble
Maen BCceraa akTyanbHbl.

B pe3ynbtate BO3HWKAET HOBbIN
NPOAYKT — aKTMBHBIN OXNaxKaaoLwmm
Moaynb (AOM), Kak KOHCTPYKTMBHO W
OYHKUMOHANbHO  3aKOHYEHHbIM  y3en
(FanSink). Ha pbiHKe y»ke nosBnAwTcA
CTaHAapTHble MoAyAM nogobHoro Ha-
3HaYeHUs 0T BeAyLUMX KOMMaHWM.

ba3zoBana KoHourypauma ACO npwu-
BefeHa Ha pucyHKke 1 B cocTaBe Tpex
OCHOBHBbIX YacTei (B ganbHeMweM u3-
NOMEHMM  ByayT MCMoNb30BaHbl  UX
COKpalleHMA, MaKcMManbHo npuban-
EHHblE K PWUCYHKY): TennoBon pa-
avatop TP (2); BeHTMnaTop ®3H (3);
cxema TepMokoHTpona CTK (4). Tenno-
BaA Harpy3ka CUCTEMbl OXAMAEeHMA
(1) MoxeT npeacTaBnATb Cobon NM6O
Kknactep C[ Ha obwen nevaTtHoM Nna-
Te  (OcHoBaHWe-ANKMUHMIA-TennooT-
BOA4), NMbo mHTerpanbHbii CL (cTpyk-
Typa Chip-on-Board, COB). Tennosoe
conpsikeHne Harpysku (1) ¢ TP (2)
BbIMOJSIHAETCA MOCPeaCTBOM TepMuue-
CKoro uHTepodeica (6) — cneumanb-
HOro TensonpoBoAALero Martepuana
(Masb wAvM npoknagka), ynydwaioue-
ro TEnsioBOM KOHTAKT MeXAay 4actaMu
ACO. TnaeBHaA uHHOBaUMOHHAaA wgen
paccMaTpMBAEMOM aKTUBHOW  OX/IaM-
OalolWen cMcTeMbl COCTOMT B TOM, 4TO
TEPMUCTOP C OTpMUATEeNbHBIM TepMU-
yeckMM KoadoduumeHtoM HTK mcnonb-
3yeTCA He TOSIbKO AN1A U3MEepeHUs TeM-
nepatypbl TP (2) (Kak B TpaanLMOHHbBIX
CXeMax perynMpoBaHus), HO o4HOBpe-
MEHHO W ANA perynnpoBanHma paboyero
ToKka BeHTUnATOopa ®3H (3) nyTeM ero
HenocpeACTBEHHOIO BK/IIOYEHWA B LieNb
nuTanma (Mexay «—» TepMmuHanom ®3H
1 BxogoM 2 cxeMbl CTK (4) (puc.1).

CxeMa TennoBoro KoHTpons (4) Bbl-
nonHeHa B Buae Matpuubl (nocnego-
BaTe/lbHO-MapannenbHoe  BKJOYeHWe
HTK TepmucTopoB), napaMeTpbl KOTO-
poi paccuMTbIBAOTCA MO Crheumanb-
HOM METOoAMKe, C Uefblo obecreunTb
HOMMHa/bHBLIM TOK BeHTMAATopa (3) B
paboyeM [AguanasoHe ero MOLHOCTY,
M UCKMIOYNTb OAHOBPEMEHHO fABMEeHWe
camopasorpeBa MaTpuubl TePMMUCTO-
poB 3TUM paboymm ToKkoM. MpeanoxeH-
HOe TeXHMYeCcKoe pelleHue npeaesibHoO
yrpoLwaeT CxeMy MeTnM aBToMaTtude-
CKOM CcTabunmzaumm TemrepaTypHOro
pexmMa CAC, cHuKaeT ee rabapwol
M Bec (Mo cyTW, nepeyeHb 31EMEHTOB

CoBpemeHHas cBeToTexHuKa, #3 2014 23
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PATENT US # 8070324
Patent pending in Japan
Patent pending in Germany
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Puc. 1. bazosas KoH¢uaypayua ACO

coctouT nmwb m3 HTK TepmucTopos);
3HAYUTENbHO MOBLIWAETCA HAAEKHOCTb
CXeMbl NPV 0AHOBPEMEHHOM CHUMKEHUN
CebecToMMOCTN CUCTEMBI OXNaXOEeHMA.

MpocnegmMM formMdeckylo nocneno-
BaTeslbHOCTb OMepauun B anroputme
paboTbl ACO. Ecnv no Kakon-nnbo npu-
YMHe TemnepaTtypa TennaoBoro pagu-
atopa (2) yBenuuvMBaeTCsA, OMMYecKoe
conpoTmBneHne matpuubl HTK Tepmn-
CTOPOB YMEHbLIAETCA COOTBETCTBEHHO
OcHoBHOM TemnepaTypHon HTK ¢yHK-
umn. CnepgoBaTenbHO paboumii  TOK
BeHTMNATOpa (3) Bo3pacTaeT, yBeIm-
uMBaA WMHTEHCMBHOCTL 06ayBa Tenno-
BOro paguaropa (2). B pesynbtate ero
Temnepartypa noHu3uUTCA (oxnaxgas
CAOC, KaKk TennoBylo HArpy3Ky), 4To Npu-
BedeT CUCTeMy B COCTOAHWE TenaoBo-
ro pasHoBecuA. lNpn obpaTHOM 3HaKe
nepBoHaYasibHOr0 OTKIOHEHWA Temre-
paTtypbl MocnefoBaTenbHOCTL onepa-
UM anropuTMa byaeT TakKe 0bpaTHON,
HO pe3y/bTaToM CTaHeT HOBOE PaBHO-
Becme cucTeMbl. HeCN0XHO NOHATb, YTO
CTabunM3aumMoHHoe AencTBMe oTpuLa-
TenbHOM 06paTHOM CBA3M B KOHType
yrnpaBfeHuA BbINOMHAETCA He CTOJIbKO
M3-3a OnpefeneHHbIX  3NeKTPOHHbLIX
NMpoLeccoB B TPaAMUMOHHBIX CXeMax
(HanpuMep, ycuneHue, Mogynsauma, da-
3MpOBKa CMIHAJOB); HO 3a CYEeT Ccamoro
dum3nyeckoro npuHumMna gencrena HTK
TepmucTopa, obecneunBaiollero Heob-
XOAUMYIO «MOMIAPHOCTb» KOMMEeHCMpY-
lowero Bo3genctsmaA. VIMeHHO Mo3TOMy
MOMHO OBOpUTL 06 O4HOBPEMEHHOM
WMCNONHEHMM ABOMHOM GyHKumMmM HTK
TEPMUCTOPHON MaTpuubl: Kak TepMo-
YyBCTBUTESILHOMO 3/1eMeHTa AnA mn3me-
peHuna TeMnepaTypbl KOHTPOAMPYEMOro
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06bEKTa, TaK WM TOKOPEeryaupyiowero
3/1eMeHTa B LUENnn MUCMNOSHUTENbHOro
3BeHaA — BEHTUNATOpPA.

MMeeT cMbic NoAYepKHYTb TO 06-
CTOATENbCTBO, YTO peanm3oBaHHaA
KOHLeNnumMsa COBMECTHOrO MpUMEHEeHMUA
HTK Tepmope3ncTopHon matpuubl, Te-
MaoBOro paguatopa M BeHTMNATOpa
MOXeT OblTb MCMoNAb3oBaHa AnA pas-
paboTkn ACO B LUMPOKOM AuanasoHe
MOLLUHOCTEN BO3MOMHbIX TEMI0BbIX Ha-
rpy3ok (He Tonbko CAOC) n anA pasnuy-
HbIX MpYMeHeHu. Bonpockl NpoekTn-
poBaHMA Torga cBoaATCcA QaKTUYeCKM
K NpaBUNbHOMY Tennopuanyeckomy
pacyeTy TenaoBoro paguaropa m aneKk-
TpuyeckoMy pacyeTy napametpos HTK
TEPMOpPEe3nCTOPHOM MaTpuubl Nog pa-
604Min TOK COOTBETCTBYIOLEr0 BEHTU-
nartopa.

Bo3spawanace K npuMeHeHunio ACO
ana  oxnaxpgenna COC Heobxoanmo
OTMETUTb, 4TO ucnonb3oBaHme HTK
TEpPMOPE3MCTOPOB B COBPEMEHHOM 6e3-
BbIBOAHOM McronHeHnn (SMD-Tun) no-
3BonAetT peanmsosatb HTK mMarpuuy
HeobxoanMon KoHdurypaumm (B 60nb-
LUMHCTBE CNy4YaeB, Kak 3X2 uan 3x3
SMD) B [0CTaTOYHO Manbix pasmepax
(HanpuMep, 7x4 MM). TakmMm 06pasom
NoABMAETCA BO3MOXKHOCTb pacrnonaraTtb
TEPMOPE3NCTOPHYI0O MaTtpuuly B Herno-
CpeaCcTBEHHOM 6/IM30CTM K UCTOYHMKY
Tenna (cobctBenHo, CA nnn COB), uto
3HAUMTENbHO MOBbIWAET YyBCTBUTENb-
HOCTb M bbICTPOAENCTBME aBTOMaTH4Ye-
CKOW CUCTEMbI PErynMpoBaHnsA B LIESIOM.
B cBoux onbitax n npomssogctee ACO
ana COC ™Mbl ycnewHo wcnonb3oBanm
HTK TepMope3ncTopbl KOMMNAHWA-M3ro-
ToBuTenen MURATA n EPCOS.

naBHoOM QyHKUMeN (Kak 3To ornpe-
neneHo B nateHte CLUA N2 8070324)
CTK aBnAeTCcA M3MepuTenbHOe M pery-
nvpylolee OeNcTBME B COCTABE KOH-
Typa ynpasfieHVA Mexay TensnoBbiM
pagvaTopoM (2) n BeHTUAATOPOM (3).
04HakKo Ha nocneaylwmx CTaamax pas-
paboTKM BbIACHWIOCL, YTO CTK MOMHO
MCNoNb30BaTh TaKKe ANA MHAWKauMu
(nocpeactsoM MuHWaTiopHoro C SMD-
TMNa) aBapuiHoro coctoaHna ACO npu
HegonycTMMoM MpeBbIleHMM paboyeint
Temnepatypbl CAC (Hanpumep, Npu oT-
Ka3e BEHTUIATOPA M PE3KOM CHUMKEHUN
obgysa TennoBoro paguaTopa). Bos-
MOMHO Take GopMUMpOBaHWe curHana
ONA BHELWHero AMCTaHUMOHHOIMO KOH-
TponAa nogobHoM cuTyaumu. [aHHble
nonesHsle GyHKUMM NoTpeboBanm BCro-
MoraTesnibHOM 3aluThbl B SOMOJTHAOLMX
3anABKax Ha NateHToBaHue. KpoMe Toro,
AanbHellume pa3paboTKM  MoKasanu,
UYTO KOHCTPYKTMBHOE ncnonHenne CTK n
ee pacrnosoxeHue B coctase CAC AsnA-
eTCA KNto4eBbIM GAKTOPOM MpK MPaKkTU-
yeckon peanmsaumm ACO, 3HaQUMTENBHO
onpedensAloWmMM TeXHUYECKMEe XapaKk-
Tepuctukm CAC B uenoM. Cenyac Mbl
MOMEM paccMaTpuBath, MO MeHbLUeN
Mepe, YeTbipe Bepcmm peanusaunm ACO,
KarkOaA M3 KOTOpbIX MMeeT CBOW npe-
MMYyLLeCTBa U He40CTaTKM B OTHOLLIEHUN
Npo13BOACTBA, NOC/eAyWero peMoH-
Ta n obcnymBanma COC.

B KoHOuMrypaumm A, nokasaHHoM Ha
PUCYHKE 2, 3MEKTPOHHBLIE KOMMOHEHTI
CTK wHTerpmpoBaHbl HenocpencTBeH-
Ho ¢ C0 wnn COB nnatomn-ocHoBaHWEM
nyTeM KX NarKku B HenocpencTBeHHON
6/M30CTM OT WMCTOYHMKA CBeTa/Tenna.
BHelwHWe coeguHeHWA MOryT BbINOS-



HATbCA 4epe3 CTaHAapTHLIM pasbeM

(HanpuMep, Zhaga connector) n 3nek-

TPUYECKMEe  KOHHEKTOpbl  (HanpuMmep,

WAGA connectors) 6e3 npuMeHeHus

naviku npu céopke cobcteeHHo ACO B

coctase CAC.

K npeuMmywiectBaM 3TOM KOHOUry-
pauum Mbl MOXEM OTHECTM cregytowme
CBOMCTBA:

— Hawnny4wnin TennoBom KOHTaKT MeX-
Ay uctovHmKom Tenna (CAQ vnm COB)
n CTK;

— OYHKUMOHANbHAA TMBKOCTb W3Me-
HenmAa ACO agna pasnuunbix CAOC
(ToT )e CO wm COB MoeT bbITb
MCNoNb30BaH B COMETaHWM C Apyru-
MW pasnyHbiMM Tvnammn TP n O3H
MPoOCTO NyTEM HOBOM MexaHM4YecKom
COOPKM M BHELUHMX 3MEeKTPUHECKUX
coeavHeHW 6e3 nepenanku;

— OTHOCUTENBHO HWM3KMIM 06beM c6Oo-
POYHbIX paboT.

K HegoctaTkam 3Tton KoHbUrypaumm
MO}HO OTHECTM CneaytoLme CBOMCTBa:
— HeobxoaMMoCTb  MCMOMb30BaTb B

cbopKe Tpu KoHHeKTopa TMna WAGO

connector,

— CTK npuHagnexuTt be3pasgensHo CL
nnm COB 1 He MOXKeT bbITb MCMOSb30-
BaHa B Apyron koHdurypaumm ACO;

— ToTpebyeTcA OTHOCUTENBHO A0Mnroe
BpeMsA, YTObbl OpraHvM30BaTb MPOM3-
BoacTteo COB c uHTerpuposaHHon CTK
MBo Ha cobCTBEHHOM MPOM3BOACTBE,
mMbo Mo Koorepaumm (B HacTosLlee
BpeMA HaM He W3BEeCTeH HW OAWH Mo-
[no6HbI NpomssoauTens CL, COB).
OcBoeHue NogobHoM KoHUrypaumm

MOXeT bbITb peKoMeHAoBaHo Ans pas-

BUTbIX KOMMaHWIM C pecypcamm U Mo-

TMBaUMen K MHBECTMPOBAHMIO B HOBbIe

pa3paboTKu.

Ha pucyHKe 3 mokasaH BTOpOW Ba-
pnaHT peanm3aumm ACO — KoHOUry-
pauma B. B gaHHoM cnydae CTK moxeT
6bITb CobpaHa Ha oTAenbHOM Hebonb-
Wwor neyatHor nnate (OcHoBaHWe-Anto-
MWHWI) pa3MepoM 0Koo 20x14 MM
B CBOEM KOpryce C Tpemsa-yeTbipMsA
BblBOAaMW nod Mamky (puc. 3 cneea
BHM3Y) M MUHMATIOpHbIM CO mMHAMKa-
TOpoM asapuiHoro coctoaxHmAa  ACO.
MoaobHbIM caMoCToATe bHLIM NPOAYKT
MOXeT W3roTaBMBATbCA KaK MWMKPO-
MOAOY/Mb MW e crneumanu3vpoBaHHasn
MUWKpOCXeMa An1A TEMSI0BOr0 KOHTPONA
M ynpaeneHus BeHTWUIATOPOM B COCTa-
Be ACO. B atoMm BapmaHTe cbopkm CAC
Mogynb CTK pacnonaraetcA B cneum-
anbHOM rHe3ge  (COOTBETCTBYIOLLErO
pa3mepa 1 GopMbl) Ha NMPOMEMKYTOUHO
(Hecywert) neyaTHOM nnare, obecrneun-
BaloLLer TernnoBoM KOHTAKT C TenaoBbiM
paguaTopoM (2). B 3Tol nnaTte Takxe
MMeeTcA FHe3d4o AnA TensioBoro KOoH-
TakTa BblbpaHHoro Tunopasmepa COB,

TEMNN00TBOA

TCC (patent pending) integrated COB package

Zhaga connector for COB package
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Puc. 2. Konguaypayus A peanuzayuu ACO

Intermediate PCB for electrical connection
and mechanical fitting COB, heat sink, reflector

Soldered to

% PCB wires

TCC as separate module {patent pending)

Jampers
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Puc. 3. Konguaypayusa B peanuzayuu ACO

Hanpumep, 19%x19 MM nnm 28x28 mm.

JNeKTpUYEeCKMe COoeaMHEeHWA  Mexay

Mogynem CTK, COB v npomMeyTo4HOM

MNaTton BbINOMHAIOTCA MaMKoM COOT-

BETCTBYIOLUMX MEPEMbIYEK (NATb LITYK

B MpocTenweM cny4ae). OnAa BHELWHMX

COeAMHEHMI K MPOMEXYTOYHOW nnate

npvnavMBailoTCcA TpY NpoBOoAaA, Y Npy Mo-

MoLm Tpex KoHHeKkTopoB WAGO nonHo-

CTbl0 BbINONHAETCA KoHOUrypauma ACO.
JTa KoHurypaumsa obnagaet cne-

AOYIOLWMMIN MPENMYLLECTBAMM:

— HawBebiCcwas cteneHb QyHKUMOHANb-
HOM rMBKOCTKM, NO3BOSIALAA 3aMe-
HATb MPAKTUYEeCKM BCE COCTaBMAID-
wue yactn ACO — pasnnuHble TUMbl
CO vinn COB, TennoBbIX paanaTopos,
BEHTUNATOPOB;

— YnobHoe obcnyXMBaHME Npy 3ameHe
OCHOBHBIX Yacten ACO.

K HegocTtatkaM MoryT 6biTb OTHe-

CeHbl:

— OTHOCUTENBbHO 60MbLLIOM 06BEM pas-
HOO6pa3HbIX COHOPOYUHBIX M MOHTaXK-
HbIX paboT: Manka nepemblyeK, Npo-

CoBpeMeHHas CBETOTeXHMKa, #3 2014

BOAOB, COEAMHEHWA KOHHEKTopamu,
CHOpKa M MOHTaX;

— HeobxoaMMOCTb M3roToBAEHMA MPO-
MeXyTOYHOM NNaThbl C rHe34amu.
3Ta KOHPUIrypaumsa MoMeT bbiTb pe-

KOMeHJoBaHa ANA MCNOMb30BaHWA Ha

3Tanax MaxkeTUpoBaHWA, U3roTOBAEHWUA

OMbITHBIX 06pPasL0B, PaHHMX CTagUAX

npounssoacTea CAC HeboMbLINMM OMbIT-

HbIMM NApPTUAMM.

Ha pucyHKe 4 noKkasaHa TpeTbA Bep-
A peanmsaumm ACO — KoHourypa-
umA C. 3Ta BepcuA ABMAETCA, N0 CyTH,
HEKOTOpOM MoanduKaumen npeablay-
wen 1 npecnegyeT ueflb YMeHbLNTb
UACNO MafAHbIX COeAVHEHMI, Mo BO3-
MOXHOCTU MCKOUNTD M3 KOHCTPYKLMK
CAC npoMexyTouHy0 nedyaTHylo naarty
W pacwmpuTb BelIbop MECT pasMeLLeHnA
moayna CTK.

Pa3Mmepbl MogynA HecKonbKo yBe-
NIMYMBAIOTCA 32 CYET MOHTaXa Ha ero
nnate nafHbIX KOHHEKTOPOB W Kpe-
MeXHbIX OTBEPCTUIA (MOMYT 3aMEHATLCA
NMPUKUMHBIMKM CKOBaMM), HO MOABNAETCA
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TErnooTBO4

TCC as separate module (patent pending)

Puc. 4. Konguaypayus C peanusayuu ACO

TCC as separate module (patent pending)

Puc. 5. Konguaypayus D peanusayuu ACO

BO3MOKHOCTb 3aKpennTb Moay b Mexa-

HWYECKM MW Ha TenaoBOM paauaTope,

WA OPYrOM KpUTUYECKOM B TensioBoM

OTHOLEHMM  3/IEMEHTE  KOHCTPYKUMM

COC. Moaynb CTK Takke cHabaetcsA

MUHMaTIopHbIM C[1 MHAMKATOpOM aBa-

PUAHOIO pexnMa C GpPOoHTaNbHLIM MK

60KOBbIM 0603pEeHMEM.

K npeumywectsaMm 3ToM Bepcum

MOKHO OTHECTU:

— (CBoboay Bblbopa MecTa KpenjeHus
MoAynA B KOHCTpyKumn CAG;

— WcKknioveHne naAHbIX COeanHEHWUN
M ynpouieHne CO60pKM M MOHTaXKa
cac

— WcKnioveHne HeobxoaMMoCT M3ro-
TaB/MBaTb MPOMENKYTOUHYIO MevaT-
Hyl0 nnary.

HepoctaTkn 3TOM BepcMM  LOSMKHbI
6bITb YUYTEHbI B Crieaytowem:

— OTHOCUTENbHO MOHWMMKEHa CTeneHb
Tennoson cBA3M Mexagy CTK un Te-
NA0BbIM PaaMaTopoM, a Takke ca-
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MWM UCTOYHMKOM Tenna CO nnm COB;
— YBenuueHve 3aTpart Ha AOMNOSHW-

TeNbHbIE KOHHEKTOPbI;

— HeobxogumMocTb paspaboTku M nNpo-
m3soacTea moayna CTK Kak oTgens-
HOro M3genusa.
37a KOHOUrypaumsa MOMKeT bbiTb pe-

KOMeHA0BaHa Npw nepexoze K cpegHe-

cepuHoMy npomnssoacTey CAC ¢ aktms-

HOWM CUCTEMOM OXNarKaeHuA.

Ha pucyHke 5 nokasaHa yeTtBepTasn
BepcmA peanmsaumm ACO — KOHU-
rypauma D. CTK MoxeT 6biTb Mexa-
HWYECKN MHTEerpvMpoBaHa C TensoBbiM
pagnatopoM (2) Kak ero coctaBHan
4YacTb, KOTOpas pacrnofiaraeTcA Hemo-
CPeACTBEHHO MO4 WCTOYHMKOM Ternna
CA vinn COB. 3T1a KoHOUrypauma npea-
cTaBnsAeT cobor Npubop C 3aMKHYTLIM
KOHTYPOM TensoBoW CBA3W, MNOTOMY
yto CTK 6e3pa3genibHo NpUHALNEHKUT
TENA0BOMY  paguaTtopy, BOCMPUHU-
MaeT W3MEeHeHVA ero Temmneparypsbl

n obecneyrMBaeT COOTBETCTBYIOLWMIA

BbIXOOHOW 3MIEKTPUYECKMIA CUrHan B

Buge m3MeHeHnA conpotusnennAa HTK

TepMope3ncTopHon matpuubl. bygyum

3NEKTPUYECKN COeAVMHEHHOM C BeH-

TUNATOPOM U UCTOYHMKOM MWUTAHWA,

VMHTEerpMpoBaHHana B TEM0BOW pagva-

Top CTK 06pasyeT 3aMKHYTbIM KOHTYpP

yrnpaBneHWsa C oTpuuaTenbHon obpaT-

HOW CBA3bl0 MO TemnepaType. B onpe-

OefeHnAX CUCTeMbl aBTOMAaTMYeCKoro

perynvpoBaHvA TenioBoOW paguaTop

B OaHHOM C/y4ae BbIMOSHAET QYHK-

LUMI0 CpaBHMBAIOLWLEro yCTpoMCTBa: CO

CTOpOHLI TenaoBoi Harpysku (CO vnm

COB) Ha Hero BO34eNCTBYET Harpesa-

IOLMI TErnIoBOWM MOTOK, @ CO CTOPOHbI

BEHTUNATOPA — oxnargawowmn. Tep-

MOpEe3MCTOpHaA MaTpuua M3MeHsAeT

CBOE COMpPOTUB/IEHME NPOMOPLUMOHASb-

HO CpeagHen TemnepaType TensoBOro

paguartopa, T.e. pa3HOCTW 3TUX Tenno-

BbIX MOTOKOB; YTO M3MeHAET pabouni

TOK BEHTMAATOPA W WHTEHCMBHOCTb

ero obayea. Takum obpasoM HTK Tep-

Mope3ucTopHaa MaTtpuua paboTaeT

KaK M3MepuTeNbHbI 3MIEMEHT, Tak U

KaK MCNoAHUTeNnbHbln. B pesynbtate

3Ta KoOHOUrypauua npeacraBnqeT co-

60/ GYHKUMOHANBHO M KOHCTPYKTUBHO

3aBepLlleHHbIM Npubop — aKTUBHBIN

oxnaxgatwowmin mogynb (AOM) c aBTo-

MaTMYecKon cTabunusaumen Temnepa-

TYPHOrO pexuma.

[nA 310N KOHPUIrypaumm MOXHO Bbl-
0enuTb cneaylowme npenMyLlecTsa:

— Bo3MoHoCTb NpuMeHeHnAa AOM ana
oxnaxaeHua pasnmyHblx CL knacte-
pos, COB n gpyrnx TMMoB MOLUHbIX
3/1EeKTPOHHBLIX MPUOOPOB; UCKNoYe-
HWe HeobX0AMMOCTU M3MEHATDL 3/1eK-
TpU4Yeckylo cxeMy coeguHeHnin AOM
Npv CMEHe TWMa Tern0BOM Harpy3Kky;

— HageXHbIn TensoBOM KOHTAKT MeX-
ay TennoBon Harpyskon, CTK n Te-
Na0BbIM PAMATOPOM.

K HegocTaTkaMm 3Ton KoHOUrypaumm

MOHO OTHeCTu:

— OTHOCUTENbHYI0  CIOMHOCTb  KOH-
CTPYKUMM  TEMMOBOrO pagvaTopa,
HeobXoAuMOCTb  Bblpe3aTb He340
cneumansHom GopMebl B €ro Tene;

— HeobxognMocTb pa3paboTkn 1 Npo-
m3sogctea y3na CTK cneumansHom
$OopMbl 4NA MHTErpyvpoBaHUA B Te-
NnaoBOM pagmarop.
3Ta KOHOWUrypauusa MoMeT 6biTb

peKoMeHJoBaHa Kak WHHOBAUMOHHbIN

NpoAyKT B 061acty  oxnarkgaoLmx

CUCTEM, OCHOBaHHbIX Ha KoMBMHaumu

BEHTMAATOPA M TEM0BOro paguvartopa

(FANSINK).

3AK/IIOMEHUE
B pe3ynbTate npuBegeHHoOro 063opa
MOMHO COenaTh cregylowme BolBogb!:
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Puc. 6. ®omozapaguu onbimHbix 08pa3yos pazauyHbIX KoHGuypayuii AOC

1. Mo KpanHen Mepe Tpu BMOA HOBbIX
n3genun MoryT npousBoauTbCA ANnA
pelleHmA obLen 3agaqm akTMBHOIO
oxnaxaeHua MowHbix CAC nyTeM mnx
MCMONb30BaHMA KaK COCTaBHbIX 4a-
CTeN 3TUX CUCTEM.

2. MepBblt M3 HUX — C[] Knactep nam
COB cBeTOBOM M3ny4aTenb, B KOTO-
pbI MHTErpMpoBaHa KOHCTPYKTMBHO
(Ha oblwelr noaNoXKKe-0CHOBaHWK)
HTK TepMope3ucTopHaa Marpuua.
Kak HoBaA nonesHaA ¢yHKUMA B
TaAKOM M34EeMM peanuayeTca nme-
peHne TemrnepaTtypbl NOAMOMKKM-0C-
HOBaHuA, 1 GOpMMPYETCA BbIXOOHOM
3MIEKTPUYECKMIA curHan (B Buage u3-
MEHEHWs1 COMpPOTUBIIEHWUS), CNOCO6-
Hbll  HemocpeaCcTBEHHO W3MEHATb
pabounii TOK BEHTMUNATOpA B CoCTa-
Be AKTMBHOW BO34YLHOM CUCTEMbI

oxnaxaeHua. TakKe BO3MOMHA BU-
3yanbHas WHOMKauMA aBapuiAHOro
neperpesa CBETOBOI0 M3fyyaTens.

3. Btopon 13 HWX — MMKpoMOAy/b
(MM cneuManus3MpoBaHHaA WHTe-
rpasibHaA MWKpPOCXema), B KOTOPOM
MoMeLLeHa Ta e TepMope3nTopHas
MaTpuua, C TEMW e MOoMe3HbIMA
dYHKUMAMKW. Moagynb MMeeT CBOM
KOpNyC, BbIBOAbI U 3M1EMEHTbI Mexa-
HWYECKOro KpenneHnsa AnA Hager-
HOrO TensioBOro KoHTaKTa (marka
Kopryca WM BWHTOBOE cCoeauHe-
Hue).

OH MOMeT 3aKpennATbCA Ha pas-
JIMYHBIX 06BbEKTax TEMs0BOr0 KOH-
Tpons (B ToM uncne CAC ) 1 ucnonb-
30BaThCA Kak AaTyuvK Temneparypbl
N perynsaTop ToKa Harpysku (B TOM
yMcne BEHTUATOpA) 0OHOBPEMEH-

HO. OYHKLMA aBapyMHOM MHOWKALMM
TaKKe peannsoBaHa.

4. TpeTUn 13 HUX — aKTMBHbLIN OXNaXK-
nawowmi Moaynb (AOM), B KOTOPOM
TENA0BOM pagvaTop WMHTErpvpoBaH
Kak ¢ HTK TepmMope3sncTopHo MaTpu-
Liei, Tak U C BEHTUNATOPOM B OAHY
KOHCTPYKTMBHYI0 eamHuly. AOM Mo-
eT MCronb3oBaTbCA ANA TepMocTa-
61nM3aUMM pasNnMYHBIX TEMI0BBIX Ha-
rpy3ok (B ToM umcne CO vim COB).
Ha pucyHke 6 npuBegeHbl ¢oTo-

rpadum onbITHLIX 06Pa3LOB Pa3INYHbIX

KoHourypaumn AOC, nnnocTpypyowmx

[eNncTBue CBETOBOW MHAMKAUMKN (MUHU-

aTiopHbI CBETOAMOA KpacHoro LBeTa) B

cnyyae HegonyctmuMoro neperpesa CAC

Nno KakMM-1Mbo npuymHaMm (0bblMHO BO

BpEMA OMbITOB CMMyfMpoBanacb ocTa-

HOBKa BEHTMNATOPA).

C nomoubio SHeprocoéeperaoWmx namn
B HmkHem HoBropope okonomunu 25 mnu py6.

B ropope pabotaer cneuvanbHas nporpamma
3Heproc6epexenus. C Hauana 3Toro ropa 6buio
ycTaHoBAeHo 6onee 6,5 TbicAu GoHapeii.

«3T0 He NPOCTO 3HeprocbeperaroLLine TEXHONOUK,
HO eLLe 1 «yMHble» cuctembl». OHN pearupyiot

Ha iBIKeHNe, N0 ynuuam ropopa. Ecwm K ypy
ABIDKEHNe COKPALLAETCA, TO HET CMbICIa NanuTh
110 NOJTHO KaTyLUKe 3N1eKTPUYECTBO, ! OHO MPOCTO
aBTOMATNYeCky, Yepe3s AUMMEPHOe YCTPOICTBO
CHIKAET CBOE HanpsAXeHue, COKPaLLAET Konnye-
CTBO (BETONOTOKA», — paccka3an B NHTEPBbIO
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Oner Konapauwuos, [naBa Agmunncrpaunm Hixxe-
ro Hosropopa.

«[lo HopmaTMBY, Mbl MOXEM OMYCKATb OTKIIO-
yeHue 1/3 cBeTUNbHUKOB NOCTe ABEHAALATH
HOYM, HO HOBbIE CBETUNBHUKN He OTKIIOYAIOTCA, @
npocTo cHuKaeTca Ha 30% cBeToBOM NOTOK. Takum
06pa3om, paBHOMEepHOCTb 0CBeLLeHNA 0CTaeTcA
npexHeli», — NpoKOMMeHTMpoBan Anekceil
Makees, 3amectutenb AupeKTopa Ynpasnexus
ropoACKMMI CETAMU HAPYXKHOTO 0CBELLEHMA.

B 3tom ropy Bnactu obewanu yaenutb ocoboe

BHUMaHUe 0MaM HapoAHO CTPOIIKH, BETXOMY

1 YacTHomy GOHAY, FAe N3HauYaNbHO B COBETCKIE
roAbl yIUYHOE 0CBELLEHMeE He YCTaHaBNMBanu
Boo6uwe. l umeHHo no 3Tum agpecam GonbLue
BCero xanob ot Huxeropopues. Takxe k HOBOMY
rofly B ropofie 06HOBAT U cucTeMy Npa3AHUYHOI
unnioMuHaLum. Beero Ha 3ameHy ocBeLLeHNA BO
BCeX pailoHax BbieneHo 127 MuninoHoB pyoneit.

LIGHTRUSSIA.RU



CakeH Ocynos,

saken. jusupov®ledil.com,
Aenuc Kypaiokos,
kurdukov@®microem.ru

HadexcHocmb u donzoBe4HoCcmb cBe-
MOoJUOOHbIX CBeMU/IbHUKOB — 3MOo
ma mema, Komopas 3aHumMaem yMbl
BCex NpuHACMHbIX K HALIeMy CBemJio-
My busHecy. 06 3mom dymaiom npous-
Bodumesnu U NoKynamesnu ceemoou-
00HbIX CBEeMU/IbHUKOB. HecKosibKo em
Ha3ad, Ko2da Mbl 20B0pUIU O pecypce
pabomel ceemoduoda 8 100 mebic. 4,
3MO KA3a/10Cb Be4YHOCMbIO.

B Haww gHM  MapkeTonorn  ctanm
CKPOMHEee M roBopAT 0 pecypce pabo-
Tbl cBeToAnoaa B 50 ThIC. Y, YTO TaKXke
BOCTIPUHMMAETCA MoTpebuTenaMn Kak
MosioBMHA BEYHOCTU. HO yMHbIe MoKyna-
TeNM He XOTAT CywaTb UCTOPUM 0 A0~
roBe4YHOCTV 60NTOB B COCTaBe CBETUSIb-
HWKa, UM Nogasan rapaHTUMHbBIA CPOK

OlMTNKa

LEDIL + Seoul = ponroBeyHbie
LED-cBeTUNBbHUKN

Ha paboToCnoCO6HOCTL BCEro M3aenus,
a BOT 3TO Y)Ke C/IOXKHEE, Y rapaHTUHbIN
CPOK CBETOAMOAHbBIX CBETUIbHMKOB CO-
CTaBAAET, KaKk NpaBuno, NATb NeT (NATb
nuweM Tpu B yme). M ganeko He ceeTo-
Avogbl onpeaensaioT cenyac CpoK Mum3-
HM CBETOBOMO NMpubopa.

XOpoLwo M3BECTHO, YTO CaMblil He-
[ONFOBEYHbIM y3en B CBETUNbHWKE —
WCTOYHMK 3M1IeKTponuTaHua (aparieep).
M cBA3AHO 3TO C TeM, YTO B €ro CocTaB
BXOAAT KOHAEHCATOopbl, Kak Mpasuno,
3M1eKTPONUTUYECKME. A OHW COXHYT U
OTHOCUTENIbHO BLICTPO  BLIXOAAT W3
cTpoA. CyLecTByOT, KOHEYHO, BbICOKO-
HaJeXHble 3MEeKTPOINTLI, HO MX LeHa

«KyCaeTCA», U 3TO He O4YeHb roamTcA
ONA Co34aHuA OeweBoro CBeTUbHMKA
KX nnm eMy nogobHbiX. MoxHO 3a-
MEHUTb 3MEeKTPONIUTMYECKME EMKOCTMU
Ha NNEeHOYHbIe BbICOKOBO/bTHbLIE KOH-
LeHcaTopbl, HO UX CTOMMOCTb TOXKE He
BMofAHe ryMaHHa. B wntore gonroseu-
HOCTb COBPEMEHHOr0 CBETU/IbHWKA BO
MHOIFOM oOnpeaennAeTca KayecTBoM (M
LleHOM) MUCTOYHMKA NuTaHuA. MIMeHHo
MCTOYHMK NUTaHMA M ecTb Ta camas
«axunnecoea nATa», KOTOpaA He no-
3BOMAET MapKeTosoraM roBopuUTb O
BEYHOM KaK COWHKC CBETWUSIbHWKE, C
KOTOPOro TOSIbKO MHOMGA HYXHO cMa-
XMBaTb Mblflb 3M0X.

Tabmmua 1. CpaBHUTENbHbIE XapaKTepucTUKKU MuKpocxeM Acrcih2 u Acrcih2+

HaumeHoBaHue Acrich2 IC Acrich2+ IC
KoadduumeHT mowHoctm >097 >097
Ko3ddrumeHT HennHenHbIX UCKarKeHwi <25% <15%
INeKTPOMarHUTHLIE NOMeXU TpebyeTca BHEWHUA punbTp He TpebyeTca BHeWHWA GpunbTp
PerynupoBKa BbIXOAHOM MOLHOCTM Mo TNy MMKpocxeMsl 4 BT uamn 8 Bt 1..16 Bt

[MM1poBaHue AC-Triac/Phase Cut

COBMECTVM C 41MMEPOM N0 334HEMy GPOHTY | YyueHHas paboTa ¢ AuMMepoM

Tabmua 2. XapaKTepucTHKM cBeToAM0A0B cepun MJT

06 e Kopnyc [ECETT Y] Hanpamenue, CsetoBoi no- OnTUManbHbI TOK, KoppenupoBanHas uetoBas MWHAeKc useto- 201
Kopnyca, MM V,B TOK, ®,, IM Lomrme MA Temnepartypa, C;, K nepepauw, CRI
SAW8BKGOB & 5,6x3,0x0,75 22 60 20 2600...7000 82 115
kG .
SAW8P42A \ 6,5x4,0x0,80 13 13 20 3700...7000 82 115
SAWBWA2A \ \ 35x2,8x06 325 132 40 2600...7000 82 120
<=
SAWOSHOA 4,0x4,0x2,2 64 170 40 4200..6000 70 120
SAWWFS72A b / 25x25%x22 23 107 40 2600..6000 80 130
SAWOLHOA 5,0x5,0x0,65 64 180 20 4700...7000 70 120
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Puc. 1. Modynb UEM ASP

Celtyac MHorme yMbl bbl0TCA Hag pe-
LUEHMEM 3TOM CNOXHOM npobnemMbl —
Kak caenatb [O0/IrOBeYHbIN gpansep
3a Manble geHbrn. NHTepecHbn nog-
X04 K peLleHunio NpobaemMbl Hawam crne-
umanmcTel M3 Seoul. OHKM pewmnn nNn-
TaTb LEeno4Ky M3 MHOMMX CBETOAMOO0B
BbICOKMM  BbIMPAM/IEHHBIM  CETEBbLIM
HanpsMeHneM 6e3 HW3KOBOMbTOBO-
ro npeobpasosaHua. KoMnaHma Seoul
paspaboTana v 3anaTteHToBana TexXHO-
noruvio NuTaHuA ceetoamonos Acrich.

Seoul npou3BOAUT CheuUManM3npo-
BaHHYl0 MuKpocxeMy Acrich2 gna nun-
TaHWA BbICOKOBOJIbTHBLIX CBETOAMOO0B.
3Ta MMKpOCXeMa aHaNM3MpyeT TeKkyllee
HanpAMeHne cetu W ynpasnAeT uye-
TbipbMA rpynnamm ceetoamoaos. Mpu
BO3pacTaHWMM BXOAHOr0 HarpsaKeHus
MWKPOCXeMa MOCNeA0BaTeNlbHO BK/IIO-
yaeT rpynnel cBeTogvogoB ¢ 1 no 4, a
NPV YMEHbLIEHNN HaNPAXKEHNA BbIK/I0-
YyaeT vx B 06paTHOM nopsake.

Cepua Acrcih2 IC obbeanHAeT asa
TMNa MuKpocxeMm: Acrich2 m Acrich2+.
OcHoBHbIMM 0cobeHHocTAMM Acrich2+ IC
ABNAIOTCA BO3MOXHOCTb PErynMpoBKM
MaKCMManbHOro TOKa, NpoxoAAlero
yYepe3s cBeToAMOAbl, M HE0bX0ANMOCTb
BHELWHEero BbINPAMUTEIBHONO MocCTa
B CxeMe BKAw4eHuna (cM. Tabn. 1). B
HacTosAlWee BpeMA [OOCTYMHO LWeCTb
pasfIMYHbIX TUMOB CBETOAMOAOB, Bbl-
MOMHEeHHbIX Mo TexHonormm MJT (cMm
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Puc. 2. Modynb UEM ASP S12-146x45-MJT4040

Tabn. 2). Takoh nogxond NMo3BOSAT MO-
nobpatb Hambonee noaxo4AWMA TUM
cBeToaModa AnA LWMPOKOro CreKktpa
NMPUMEHEHWN.

SAWBKGOB — ocHoBHOM cBeTOoAM-
o4, NPUMEHAERTCA B CTaHOAPTHbIX M 3a-
KasHbIx Moaynax Acrich2.

SAW8P42A — cBeToanoL MeHbLuen
MoLHocTK, YeM SAWBKGOB. 3a cuet
3TOr0 MOXHO WCMofb30BaTb 6Honblue
CBETOAMOA0B C OAHOM MWKPOCXEMOW.
3TO NO3BOMAET pacnpefenvTb CBETO-
avofdsl no nnate 6o/ee paBHOMEpPHO U
NMPUMEHNTb paccemBaTeslb C MeHbLUMM
MornowWweHeM CBETOBOMO MOTOKA. B pe-
3ynbtarte Bo3pactaeT 3¢PeKTMBHOCTb
(nM/BT) KoHEYHOrO yCTpoicTBa.

SAW8B8WA2A — cBeToamo 6onbluein
mowHocTn, YyeM SAWBKGOB. 3a cuet
NMPUMEHEHNA 3TOro CBETOAMOAA MOMHO
CHW3UTb CTOMMOCTb M34envA, T.K. ana
nosly4eHmA OAMHOKOro CBETOBOrO Mo-
TOKQ MOXHO WCMONb30BaTb MeHbLUee
KONM4ecTBO CBETOANOA0B.

SAWOSHOA — 3T1oT cBeToamon Mo
CBETOBOMY MOTOKY paBeH fy4lumMM 06-
pasuam TpaauMumoHHbIX 1-BT cBeTo-
avopgos. PaspaboTtaH crneuvanbHo ans
MPUMEHEHWNA B Y/IMUHBLIX CBETUIbHMKAX.
CoBMECTUM C OMTUKON.

SAWWFS72A — HOBbIM MNPOAYKT,
pa3paboTaHHbIi  ONA MPUMEHEeHUA C
O4YeHb OrpaHu4eHHoM niowagbilo cee-
TALWerocA 3neMeHTa. ABNAeTcA nyywmM

Tabmua 3. XapaKTepucTuku Moayneii Ha 6ase TexHonoruu Acrich2 u MoaynbHoii onTuku LEDIL

Napametpbl UEM ASP S12-146x45-MJT4040 UEM ASP S8 LEDIL
(CBeTOBO NOTOK, M 1681 1417
Cx 0,3531 0,3445
Cy 0,3731 0,3528
KoppennposaHHas useTosan Temnepartypa, CCT, K 4792 5025
JdHeKTUBHOCTb, M/BT 105,76 88,669
V,, VAC 220,23 220,22
Iy MA 72,931 73324
MowHocTb, BT 15,894 15977
KoadduumeHT mowHocTw, PF 09895 09894
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CBETOAMOAOM B Knacce midpower c no-
KasaTenem 15 nm/mMM>,

SAWOLHOA — no xapaktepucTnkam
aHanorndyeH SAWOSHOA. 3a cueTt w3-
MEHEHWA TuMa Kopryca CHUMKeHa CTo-
MMOCTb cBeToguoda. Het nepsuyHOM
OMTUKN.

KOMMOHEeHTbl — 3T0 BCEro b
KMPMWYK, M3 KOTOPLIX HYXKHO YMETb Mo-
CTPOUTb «0M». M aneko He BCe yMeloT
3T0 Agenatb, NO3TOMY ANA NMOCTPOeHWUs
KauyeCTBEHHOr0 ApaBepa Ha OCHoBe
KoMroHeHToB Seoul Acrich2 TpebyloTcA
rpPamMoTHbIe CNeumanmcTbl.

[aBHUA TeXHW4YeCcKM napTHep W
ONCTpMbbIOTOp  KoMMaHunM  Seoul —
dvpMa «MrKpodIM» 0bnagaet Tpebye-
MBIMU TEXHUYECKMMM KOMMETEHLMAMM,
No3BO/IMBLUMMK pa3paboTatb ABa CBe-
ToAModHbIX MoaynA Ha 6ase TexHono-
rum Acrich2 n MogynbHon ontkm LEDIL
(cM. pyc. 1, 2). XapaKTepucTMkiM Moay-
nen npvBedeHsbl B Tabnuue 3.

Kak BnaHo, Mogynb n3 12 ceetogmo-
noB nMeeT 3ddexkTmBHocTb 105 nm/Br,
MoAyNb U3 BOCbMUM — 3PPEKTUBHOCTL
88 nM/BT. 3T0 CBA3aHO C TeM, 4To Npu
60nblleM TOKe, MPOTEKAaloWEeM uYepes
CBeToAMOAbl, OHM paboTalT C MeHbLUeN
3P DEeKTUBHOCTLIO.

Mynbcaumm ceeta coctaBnsAioT 85%,
3HAYAT TakMe MogynM MOryT YyCrewHo
NPUMEHATLCA TaM, rae He HopMUpyeT-
CA nynbcauma cBeTa: 417 OCBEeLleHMA
yA1u, OBOPOB, NO4BbE340B W NoACOBHbIX
MOMELLEHWH, a 3TO MUSIJIMOHBI CBETUSb-
HWKoB B Poccun.

NPEUMYLLECTBA MOAYNIA
UEM ASP S8

KoHCTpyKuMA cBeToaMoAHOM naaTthl
NMo3BOMAET WCMOMb30BaTb COTHM pas-
Nn4HbIX TMNoB amH3 LEDIL. Ha nnaty
MOMHO YCTAHOBWTbL BOCEMb PA3/INYHbIX
OOMHOYHBIX IMH3 B MPOAOBLHOM M Mo-
nepeyHor OpueHTaLmmn UK e ABa Mo-
aynAa cepuit Strada-2x2 mnm HB-2x2
(cM. puc. 3, 4). C mogynem UEM ASP S8
COBMECTMMbI 12 pasHblX MynbTUAWH3
2x2 (cM. puc. 5).



OrpoMHbIi accopTMeHT nnH3 LEDIL,
BbIMOSIHEHHbIX B €OWHOM rabapuTHOM
CTaHAapTe C pasnMyHbIMW CBETOBLIMM
avarpamMMamuy Mno3BofMT Co3gaTb CBe-
TUNBbHUK C niobon Heobxoanmon KCC.
K cosaneHuio, KOHCTpyKUMA MoAaynsA
He Mo3BOMAET MCMOoMb30BaTbh ero 6e3
BHELUHEro Kopryca, KOTOpbIM 3almTnuT
MoAyfb OT AoXAA Ha yamue. A Npy uc-
NoNb30BaHUM BHYTPW MOMELLEHMI Kop-
nyc CBETWUMbHWKA A0KeH obecneynTb
3/1eKTPo6e30nacHOCTb Nosb3oBaTesen.

NPEMMYILECTBA MOAYNA
UEM ASP S12-146x45-MJT4040

Kopnyc cBeTUbHMKA MOMHO cae-
NaTtb HaMHOro NpoLue, NCNonb3ya Frpyn-
nosble nMH3bl LEDIL Strada-IP-2x6
M HB-IP-2x6 (cM. puc. 6, 7). B aTom
cnyyae nnata UEM ASP S12-146x45-
MJT4040 pacnonaraeTca BHYTpU NNH-
3bl, KOTOPaA Yepe3 CUAMKOHOBYIO NPO-
KNagKy npykMMaeTca K paguartopy
BOCEMbIO BMHTaMU. JIMH3a repMeTU4YHO
(oo IP67) 3awmuwaet cBeToAMOAHYIO
nnaty oT BHELWHeW cpeabl, UCKoYan
TAKTUNbHBIN KOHTAKT C Ntobo3HaTesb-
HblM NoTpebuteneM. Matepman u To-
nosiorna NevyaTHoM nnaTbl paccyMTaHsbl
Ha BenMuMHy npobos >2KB, uto obe-
CneynBaeT 3n1eKTpobe3onacHocTb cee-
TUNbHMKA.

B HacToAwmMin MOMEHT C Moaynem
UEM ASP S512-146x45-MJT4040 co-
BMECTUMbl 6 pasHbIX FpynnoBbIX SMH3
2x6 (cM. puc. 8). PasHoobpasuve cBeTo-
BbIX AuMarpaMM Mo3BofAET MPUMEHATb
cBeToavodHble Moaynu AnA Co3gaHuA
No-HaCTOALWEMY [OO0/rOBEYHbIX YAMY-
HbIX, MHOYCTPUANbHBIX CBETUNBHMKOB U
cBeTUbHMKOB HKKX.

Pasroeop o ntob6on HOBMHKe BCer-
0a 3aKkaHuMBaeTCcA TeMOM «LeHbl BO-
npoca». B HacToAwee BpeMa Mogyam
UEM ASP S8 n UEM ASP S12-146x45-
MJT4040 TONbKO aHOHCMpOBaHbl Ha
pblHKE M MPOM3BOAATCA B HE6ObLUMX
Konmnyectsax, Mo3ToOMy KX LieHa opu-
E€HTUPOBOYHO 61M3Ka K CTOMMOCTU
AHANOrM4YHOr0 KOMMJeKTa M3 Tpaau-
LMOHHbIX cBeTogmodoB 3535 + gpan-
Bep IP66. C yBenmyeHmeM KonmyecTsa
BblMyCKaeMbIX MOAYen LieHa peLleHmn
Ha ocHoBe TexHonorum Acrich2 byget
3HAUNTENbHO HUMMKE LEeHbl peLleHui,
OCHOBAHHbIX Ha TPAAMUMOHHLIX MoA-
Xodax. A ecnm y4ecTb, UTO 3a CYeT 0T~
Kasa oT ApaiBepa MOMHO YMEHbLNTb
M YyNpoCTUTb AM3anlH Kopnyca, YMeHb-
WNTb ero maccy, obneruntb u yge-
LWEBUTb KpenneHue CBETUNbHWKAE, TO
MOMHO YyTBepXKaaTb, UTO neped Hamum
«HJ'IOH,EI,aVIK».

BbiBoa: cBeToaMoaHbIe MoAYM, MK-
TaeMble MMKpocxemon Acrich2 un rep-
METUYHO 3alUMLEHHbIE  OMTUYECKUMMU

Puc. 3. Modynb cepuu HB-2x2

Puc. 4. Modynb cepuu Strada-2x2
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Puc. 5. fuazpamMMbl HanpasaeHHoCMU cema MyNbmUUH3 2%2

Puc. 6. Fpynnosbie nuH3bi LEIL cepuu HB-IP-2x6
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Puc. 7. Fpynnosbie nun3bi LEDIL cepuu Strada-
IP-2x6
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OMNnTNKa
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Puc. 8. fJuaapamMmbl HanpasieHHOCMU NUH3, coBMecmuMbix ¢ Modynem UEM ASP S12-146x45-MJT4040

moaynamn LEDIL, no3BonAT co3gatb
«BEYHbIM» YMYHBINA CBETU/IbHUK, CPOK
Cny»K6bl KOTOpOro bydeT onpeaenATbCA
TOJ/IbKO OCO3HAHHO BbIGPAHHBLIM TernsI0-
BbIM pEXMMOM paboTbl CBETOAMO40B
(T.e. KOHCTPYKUMEN M pa3MepoM paguna-
Topa). Mpu KpyNHoCEepUMHOM NpoM3BOa-
CTBE TaKWUX Modynen M CBeTUSIbHWKOB
Ha UX OCHOBE OHW CMOrYT KOHKYpPUPO-
BaTb MO LeHe C TPaAULMOHHBIMA YanY-
HbIMM CBETW/IBHUKAMM Ha OCHOBE Ha-
TpVEBbLIX Namn.

CoyeTaHne TexHonorun Seoul u
LEDIL oTKpblBaeT HoBble FOPU30HTLI U
BO3MOMHOCTW MPOM3BOANTENAM CBETO-
OVOAHBIX CBETUMBHMKOB — BO3MOMHO-
CTV W WaHC onepeauTb KOHKYPEHTOB U
3apaboTaTh.

KpynHeiiiana B Mupe ceeroauoaHasn pepma
npoussogut 10 000 ronoBok canata B fieHb

bbiBLLMiA nonynpoBoAHMKOBBIil 3aBoA Sony Corporation
B finoHun 6611 Npeobpa3oBaH B KpynHeiiyo B Mupe
KpbiTyto Gepmy.

AinoHckuii pusnonor pacrennii Curexapy liumamypa,
reHepanbHblil gupektop Mirai Co., B naptHepcrse ¢ GE
Japan, Bonnotun cBol0 MeuTy 0 cUCTeMe 3emneaens,
KoTopas 6yaeT Haubonee oNTUMaNbHLIM CMOC060M
1CNoNb30BaTh BOAY, NPOCTPAHCTBO U SHEProIdpPeKTnB-
HocTb. HecmoTpA Ha To, uTo pepma Hauana pabotatb
BCEro roa Ha3aA, oHa yxe npousBoaut 10 000 ronoBok
canara B fieHb.

(epma pacnonoxeHa B npeektype Musru Ha BocToke
finoHuu — B 06nacty, KoTopas cuNbHO NocTpajana

0T MOLLHOTO0 3emneTpAceHna u uyHamu B 2011 roay.
Mnowapab pepmbi - 25000 KBaAPaTHbIX GyTOB, 3T0 NOYTH
B AiBa pa3a MeHbue GyT6onbHoro nona. Ha repputopum
MHHOBALMOHHOI (epMbl ANA BbIPaLLNBAHUA PacTeHNIA
o6opynoBany 18 crennaeii, KOTopble NOAHUMAIOTCA Ha
15 ypoBHeii BBepX. CTennaxv 0CBeLAloTCA Npy NOMOoLLM

17500 cBeToAMOAHDBIX GOHApel — 3T0 U ABNALTCA
KNioyom nopo6Hoil npoussoauTenbHocTU. (BeToAMOAbI
6binu paspaboTanbl Gupmoii GE cneymanbHo ana npo-
€KTa, M U3NYY4aloT CBET Ha ANINHHBIX BONHAX, KOTOpbIe
ONTMManbHbI ANA pocTa pacteHuit. 3to no3sonser LLu-
Mamype KOHTPOAUPOBaTb U LKA AeHb-HOUb U YCKOPUTD
npou3BOACTBO.

bnarogaps KOHTpoNIo TeMnepaTypbl, BNaXKHOCTH 1 0po-
LeHuA, Ha pepMe TaKxKe CTao BO3MOXKHBIM COKpaTUTD
1cnonb3oBaHme BOAbI Ha LienbIX 99% 0T KonnyecTBa,
Heo6xoaMMoro ans 06bIYHOro CenbCcKoro Xo3ailcTBa noj
OTKPbITbIM He6oM. "To, 4TO Mbl AOMKHBI CAAENaTh - 3T0 He
TO/bKO POCT KONNYECTBA LNKNOB AeHb-HOUb. Mbl XoTUM
R06MTbCA HauNyyLLero coYeTaHNA GOTOCMHTE3 B TeYe-
Hue [1H,  TaKKe B HOYHOE BPeMs NyTeM perynupoBaHus
OCBELLEeHUA 1 OKpYXaloLLeil cpepbl’, pacckasblBaeT
Llinmamypa.

Cucrema, pa3paboTaHHas Ha pepme, NO3BONAET pacTy ca-
nary, 6oratomy nuTaTeNbHbIMM BeLLLECTBaMH, B A4Ba C N0-

NOBUHOI pa3a bbicTpee, YeM Ha OTKpbITOM Bo3Aayxe. He
MeHee I PeKTUBHbIE pe3yNnbTaTbl, YeM AEMOHCTPUPYET
BepTUKanbHaA Gepma. bpak npoayKLMM TaKkKe CHUXKeH

¢ 06bIYHbIX 50 NpoLIeHTOB BNNOTH A0 10 NPOLIEHTOB OT
ypoxas. ITo 03Hauaet yBenuyenue B 100 pa3 npousso-
AUTeNbHOCTU Ha KBappaTHbIA GyT. (BeTOAMOADI TaKXKe
MMeloT 60NbLLIMI CPOK CNYKObI, YeM NaMnbl AHEBHOTO
BeTa, U NoTPebnAT Ha 40 NPOLLEHTOB MEHbLLEe JHepruu.
KommenTupya ycnewHoe naptHepcrBo, LLnmamypa
no6asun: "fl 3Halo, KaK BbIPACTUTb XOPOLLME 0BOLLY
6uonornyeckm, u A XoTen MHTErPUPOBaTh 3TN 3HAHUA C
060py/0BaHIeM, 4T06bI BONNOTUTb 3HAHNA B MU3HB".
Komanpa GE Japan y6expena, uto pepmbl, noaobHble
NocTpoeHHoi B npedekType Musaru, MoryT cratb Kino4om
K pewennio seduuyuta npoaoBonbCTaua B Mupe. Map-
THepbI NPOEKTa Y2Ke OTKPbIBAKT aHanornyHble Gepmbl B
T'oHKoHre 1 Ha lanbHem Boctoke Poccum.

LIGHTRUSSIA.RU

Kononucrbl Mapca 6yayT Bbipawmeath 0BOLLH
noA cBeTOAUOAHbIMU CBETUIbHUKaMMU

Kanapckue yuenble paboTaiot Haji TexHonoreil, Kotopas
NOMOXET BbIpaLyyBaTh 0BOLLY 1 GpyKTbI Ha GopTy
KoCMUYeckux Kopabneii B ycn10BMAX MakcMManbHoN orpa-
HUYEHHOCTM SHEPreTYECKUMU pecypcamu.

Komanpa nccneposareneii u3 lyangkoro yHusepcureta

B OHTapK0 BO rnaBe CNPodeccopom UcUIeA0BaTeNbCKOro
LieHTpa KOHTPONA okpyXatoLLieit cpeabl Maiikom [lukcoHom
pabotaet Hapi LED-TexHonorueit, KoTopas noMoXeT acTpo-
HaBTaM BblIpalLMBaTh OBOLLM B KOCMOCE C MaKcMManbHoTa
3pdexTUBHOCTLI0. Lienblo nporpammbl ABRAETCA NPoBepKa
BAVAHUA PA3NMYHbIX [JIH BOMH (BETA Ha pacTeHus.

32 www.lightingmedia.ru

WccnepoBatenu pa6otaloT co cBeTOAMOAAMN ANA
ONTUMM3ALM POCTa PACTEHMIl N0 HECKONbKIM NpU-
unHam. Bo-nepBbix, 13-3a BbICOKOI 3P deKTUBHOCTU
LED-TexHonorun npu He60/bLLI0i MOLYHOCTU MOXHO
NoNy4nTb MaKCMMaNbHOe KONMYECTBO GOTOHOB, YTO
BaXHO NPM OrpaHYEHHOCTN PecypCoB acTpOHABTOB.
Bo-BTOpbIX, CBETOAMO/ABI MOTYT U3N1y4aTb CBET UMEHHO
TeX ANIH BOJIH, KOTOPble Heo6X0AUMbI pacTeHUAM; NOA0-
6patb Hanbonee 3¢pdeKTUBHbIE COYETAHNA BUBUMOTO U
ynbTpapuoneToBoro LBeTa ANA CTUMYNNPOBaHUA pocTa
pacteHmit.

B kauecTBe TecToBOI KyNbTypbl MCNONbB3YETCA anart, Tak
OH Nerko 1 6bicTpo Bbipawusaetca. UHpopmauua, nony-
yeHHas B Xofie JKcnepumeHTa, byaer ncnonb3oBatbca
INA CTUMYNALMK pocTa 6onee NUTaTeNbHbIX 0BOLLEN - K
npumepy, NoMUA0POB 1 KNY6HUKN. [INKCOH CYUTaeT, uto
6narofaps (BeTOAMOAHBIM TEXHONOTUAM MOXKHO byaeT
BbIpaLLMBaTb 3HAYUTENbHbIE 06 bEMbI NULLY BCEFO Yepe3
15-20 net. bbITb MOXeT, KaK pa3 BO Bpems noneta Ha
Mapc?

LIGHTRUSSIA.RU



OlMTNKa

PegnextopbI LEDIL
NS aBTOfIOPOMHBIX
(BeTWIbHUKOB

Bce Mbl NpuBbIK/U K MOMY, Ymo 8 CBemoduU00HbIX YUHHbIX CBemUTbHUKAX
npuUMeHAKM camMele pasHele fUH3bl: naacmmaccossie uz PMMA u PC, u3
onmu4ecKuU NPo3pa4vHo20 CUIUKOHA U daxce u3 60pocunUKamHo20 CmeKa.
KomnaHus LEDIL 8 o4epedHoli pa3 ydussifaem npogeccloHanos ceemomexHu-
YeCcK020 PbIHKA U GHOHCUpyem pegiekmopbl € yaudHbiMu KCC dnsa LED CoB.

CN13377_BERTHA1-TYPE2-S < ] \\J}
— PasMepbi: 82,4x139,6x57 MM X/ | %

— |ESNA Type Il short light distribution

— OnTMManbHa 4nA COOTHOLEHWSA Bbl-
coTa cTon6a/paccTosHMe Meway
ctonbamm 1/6

— OnTnueckuin KNMQ — 90% i

CN12182_BERTHA1-TYPE3-M N
— Pa3mepbl: 73,5%x150,6%52,7 MM CNS N~

— IESNA Type lll medium light distri- ‘
bution

— OnTuManbHa AnA COOTHOLLEHWA Bbl-
coTa CTONbGa/paccTonHve Mexay
ctonbamu 1/7

— Ontuyeckuin KNO — 78% i

105" 105"

CN12223_BERTHA1-TYPE4-M oy W
— Pa3Mepsi: 79,7x134,7x51,6 MM ST e YAl
— |ESNA Type IV mediul light distribu- A S AN
tion ) \ '
— OnTWKa A4N1A Co34aHNA NPOMKEKTOPOB
3a/mMBoYHOro  ceeta.  OnTuManbHa
ONA 0CBeLleHNA MewwexoaHbIX nepe-
X0L0B, MAapKOBOK.
— Ontnyeckmin KN — 86% il

cd/kim
cociso coocarm

Bonee noapobHylo MHbOpMaLMIo Bbl MOXKeTe y3HaTb Ha canTe: www.ledil.com nnu y auctpmnbbioTopoB KoMnaHum.
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FOTOBbIE pPeLleHNA

(BeTUNbHUKM
u3 llogHe6ecHON HAU3HAHKY:

4YTO CKpPbITO B KUTANCKMX CBETOAMOOHBIX CBETUSIbHMKAX

ConoBbeBa HuHa,
UH}KeHep KoMnaHun 000 «3TanoH»

Hauaswasca u dypHo Habuparowas
060pombl 3noxa c8emoduodHo20
ocseleHUa nopodusna 02poMHoe Ko-
nudecmso npoussodumerneli ocsemu-
mesbHo20 060py00BaHUA HO OCHOBe
NnosynpoBo0HUKOBbIX UCMOYHUKOB
ceema. Om4acmu 3mo U NOHAMHO: 8
bonblLUUHCMBe cy4Haes cemoduod-
HbIl cBemMuUbHUK npedcmasafemcsa

B BUOe KOHCMpYKmMopa, demarnu onAa
KOMOpPo20 BbINYCKAOMCA 02POMHBIM
KosiudecmsoM npou3sodumenel, u3-
BeCmHbIX He MOJIbKO B0 BCeM MUpe,
HO U B y3Kux nepeysikax [NodHebecHod.
Tenepb He Hado loMame 207108y Had
UCMOYHUKAMU NUMAHUA, onmu4ecKol
cucmemoli ceemusibHUKA U cobcmBeH-
HO UCMOYHUKAaMU cBema — Bce 3mo
ecmb B8 sluHeliKke Kaxc0020 Npou3B0-
oumeris.

Ha poccuinckoM  CBETOTEXHWMYECKOM
pblHKE MpeAcTaBfieHbl Kak HadexHble
M XOPOLWO MNpoAyMaHHbIE U CKOHCTPY-
MPOBaHHbIE M3A4eNVA MHOCTPaHHBLIX W
O0TeYeCTBEHHbIX KOMMaHWW, Tak M Mno-
CpeacTBeHHaA MpoayKumA COMHUTENb-
HOr0 KayecTBa, YTO OYeHb 4acTo OT-
HOCUTCA K TOBapaM M3 10ro-BOCTOYHON
A3un. MpryeM nogasnaAoLlee 601bWMH-
CTBO TaKMX U34EeMMA BHELUHE BbIrNAAUT
BMOSIHE OOCTOMHO, YTO OKOHYaTeSIbHO
cbvBaeT C TOSIKA KOHEeYHOro MnoTpebu-
TenA. B nepByio oyepedp 3TO KacaeTcA
a3vaTCKOWM NPOAYKUMMW, rIaBHOM Lenbio
Npon3BOACTBA KOTOPOWN ABNAETCA WU3-
B/IEYEHME CUIOMUHYTHOM nMpubbinn. K
3TOMy 3Q4acTylo MpUCOeAMHAINTCA U
HalwM npoAaBubl MOAOBHBIX M34enui,
He CKpblBaOLMe MPOMCXOXKAEHWe CBO-
el NpoayKuMn unu npoasuraiolwme ee
no4 OTeYeCTBEHHbIMU «HECKOSIbKONET-
HUMK» bpeHaamn. NMpodeccroHany pac-
no3Hatb MoAobHOe He TaK C/IOMHO —
06bIYHO NI06OM TEXHWYECKWUIA BOMPOC,
KacalowWmMncA TeXHUYECKUX XapaKTepu-
CTVK MNpOAYKUMM, TOHET BO BpeMeHW,
npv 3TOM NapanfeflbHo pacKkpy4ymsaeT-
€A KNybOK B3aMMOCBA3EM: POCCUMACKMIM
npogasey — aswvatCcKkuMiM npogasey
(M faxe asmaTckui 3aBoa, KOTOPOMY
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BCE 3TV BOMPOCHI MAIONOHATHbLI U HEUH-
TepecHsbl). A cTouT pasobpaTb 06pasubl
TakoW NpoadyKumu, Bce cpasy CTaHOBUT-
€A ACHO.

B Moux pyKax HaxoasaTCA HECKOSIbKO
CBETOAMOAHbIX CBETWU/bHMKOB MpPOMU3-
BoacTBa [ogHebecHor. Huwe A xouy
NPVBECTM HEKMIA aHanNM3 3TUX 0bpasuoB
C TEXHUYECKON TOYKM 3pEHMUS.

MepBbIi — BCTpanBaeMbI CBETUb-
HWK Tvna Downlight, BHewWwHW BUg Ko-
TOpOro npvBedeH Ha puUcyHKe 1. Xopo-
WNIA NNTOM anioMMHUEBLIA Koprnyc 6e3
KaKnx-n11bo 3ayceHueB M 3a4MpoB; yTo-
NAEeHHbLIM B OTparkaTeSlb MaToBbIM pac-
cevBaTesb; pasbeM 41A NOAKAIYEeHMA
6/10Ka MUTaHWA; NpaBAa, OTCYTCTBYIOT
Kakme-nmbo omno3HaBaTeslbHbIe 3HAKM,
HO CTOWUT BbIKPYTUTb CBETOANOAHbIN
MoAy/b, M CTAHOBUTCA MOHATHO, Kyda U
yTo NogkloyaTe. CBeToAMoAHaNA nnaTa
C MCMoMb30BaHMEM TenionpoBoAALLen
nactel CMOHTMpOBaHa Ha paguarto-
pe, BKpyudMBatwoweMcs B Kopriyc. Mpu
rMepBOM e B3rnAge Ha pa3obpaHHbIi
CBETUNbHMK BMOHbI yCTapeBwMe CBe-
ToaModbl B Kopriyce 8 MM aMuTTepa (K
CnoBYy, 04WH 13 NMAEPOB CBETOAMOAHON
oTpacim KoMnanua Philips Lumileds
CHAMM C MpOM3BOACTBA CBETOAMOAbI B
noaobHbIX Koprycax 3-4 roda Hasag),
Nnpou3BoAMTENA KOTOPbIX YCTAHOBUTb
He npeacTaBnAeTCA BO3MOXHLIM. bonee
AeTanbHoe paccMoTpeHme (puc. 2) cee-
TOAMOAHOM NnaTbl 06HapyKMBaeT 0Co-
6EHHOCTM PYYHOM KUTaMCKoM CHOpKM.
PyyHas mavka BbIBO4OB CBETOAMOA0B,

no MOEeMy MHEHWIO, He ABMAETCA npe-
cTynneHneM. Ho rnaBHoe — TennoBble
NOANOMKM CBETOAMOAOB K nniate He
NpuNanaHbl, @ YCTaHOBMIEHbl HAa TepMo-
nacTy, KoTopasA co BpeMeHeM BblCOXHET,
YXYALWMB TEnnonpoBoAsALIME CBOMCTBA
nepexogHoro cos.

BTopor — ManeHbknn apxmTek-
TYPHbIA  JIMHEMHBIM  CBETU/IbHMK  4NnA
dacagHon noaceeTku. o BHewHeMy
BMAyY, CKOpee BCero, 3T0 NPOTOTUM, TEM
He MeHee yXe MPaKTUYeCKn roTOBbIN
K CepuMHOMY npou3BoAacTsy. Kopnyc
repMeTuyeH, No MeHblen Mepe IP65.
3aWmTHOE CTEKN0 BKMEEHO C WCMOoSb-
30BaHMEM repMeTWKa, Nnog HWUM pac-
NnonoXeHa nnaacTuHa € NMH3aMmu, npu-
XBaYeHHbIMM MO KPaAM TepMoKksieeM. Ha
CBETOAMOOHOM Mnate MCMosb30BaHsbl
yCTapeBlUMe CBeToAMOAbl B Kopnyce
8 MM 3MUTTEpA C TEMM e CaMblMK He-
[0CTaTKaMM KUTaNCKOM py4HOM COOPKM.
BTopuyHaa onTuKa 3adurKcnpoBaHa Ha-
[EXHO — OMMpaeTcA Ha Kopryc CBETO-
anoaa v NpuKMMaeTca ceepxy nnactu-
HOM M cTeknoM. CBeTWUNbHMK paboTaeT
OT MCTO4YHMKA HanpaxeHna 24 B — 310
BTOPOA  CyLECTBEHHbI  HeaoCTaToK
(nepBbIi — nocagKka TennoBbIX Moa-
NIOXKEeK CBETOAMOAOB HA TepMonacTy).
CBeToaMoabl Bceraa A0/MKHbI bbiTb 3a-
NMUTaHbl TOSIBKO OT MCTOYHMKA MOCTOAH-
HOro TOKA, WMCKKYEHWEM MOryT CTaTb
HEOTBETCTBEHHbIE MPUMEHEeHWA, Takue
KaK CBeToAMOAHble NeHTbl W Mpoyan

«OKo1oCcBeToTEXHMYECKAA» MPOoAYKUMA.
Llenoukn Ha nnate opraHu3oBaHbl B

Puc. 1. BcmpausaeMmbiii cBemunbHUK muna
Downlight

Puc. 2. CeemoduodHas nnama ceemubHUKA
muna Downlight



OBe napannenbHble BETBW MO 4YeTbipe
cBeTOAMOA4a, COOTBETCTBEHHO JIMLIHee
HanpAMeHWe racuTcA  pe3ncTopamm.
Ha pucyHke 3 npuBegeHa ¢oTtorpaduma
CBETOAMOAHOM MNaaTbl 3TOM0 CBETWUSb-
HWKA, HA KOTOpPOW BMAHbI bannacTHble
pe3nCTopbl, HA KOTOPbIX pacceMBaeTcsA
nosioBuHa noTpebniAemMoin CBeTUIbHU-
KOM MowWHOCTK! KakaA yX TyT 3Hepro-
3dpdeKkTmBHOCTL!!!

Cnegylowme OBa CBETUMbHUMKA —
3TO CBeToAMOoAHble MaHenu, npume-
HAEMble B PeKname M AN OCBELLEHMS.
Takve naHenu 6blAM MNpeacTaBneHbl
UyTb /M HE HA KarKOOM BTOPOM CTeH-
Ae Ha BbicTaBke «MHTepcBeT» 2013 1.
YTo cpasy noaxkynaeT — COBpEMeH-
HbI BHELWHWM BMA, HA NepBbIn B3rnag
MOSTHOCTbI0 PaBHOMEPHOE CBeYeHue Mo
BCeM NOBEPXHOCTW paccemBaTtens.

Ha caMoM pgene nageA o4eHb XOpo-
Wwan, ceBeToaModbl pacnonaralTcA He
3a CTeK/oM, a No ero nepumeTpy, 4To
cpasy no3BonseT genatb YAbTPaTOH-
Kue CBeTUNbHUKKW. CBET, pacnpocTpaHa-
ACb B TOMLWeE MaTepuana, nonagaeT Ha
LIEHTPbl paccenAHns, HaHeCeHHbIe nase-
POM MM MHbIM CNOCO60M Ha obpaTHoM
CTOpoHe CTekna (cBeTopaccevsatoLlme
TOYKM MW MpoYaa CTPpyKTypa — na-
pannenbHblie WM CKpelmMBalowmecs
JIMHWM), U BbIXOAUT HernocpeacTBeHHO
BHM3 MM HaBepX B CBETUNbHUK, Fae no-
nagaeT Ha oTpaxareslb M BbIBOAUTCA
BO BHe. PABHOMEpHOCTb CBEYEeHWA TaK-
e obecneuvBaeTcA paccevBaTeneMm,
yCTaHaB/MBaeMbIM MoC/e cBeTopacce-
MBAIOLLEro CTeK/a, KOTOPbIN TaKXKe Bbl-
MOJSHAET 3AWMTHYI0 GYHKUMIO.

B nepeoM npubnnxeHnn sdpodexkTms-
HOCTb TaKOM CMCTEeMbl U3 paccemare-
nlel n oTparkaTesnA C/0MHO OLEeHUTb
Bblle 60-65%. 3Toro BRMoOMHe gocTa-
TOYHO, €CM CPaBHMBATL C anbTepHa-
TMBHLIM METOAOM W MCMNOSb30BaHWEM
0NanoBoOro CTekfla Co CBeToMponycKka-
HWeM oKkofo 60%. Ho anAa nonyyeHmnA

Puc. 4. Bcmpausaembiii cBemunbHUK ¢ mopyesoii
nodcsemxoli

rOTOBbIE peLleHWA
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Puc. 3. Inama co caemoduodamu AuHeliHO20 apXumeKmypHo20 cBemuAbHUKA

60s1ee MM MeHee BMEHSIEMOM CBETOBOM
0oTOauM HYKHO WCMo/sb30BaTb COBpe-
MEHHble CBETOAMOAbl B PeMuMax, no-
3BoNAWMX noayyvate 130-140 nm/BT.

WTaK, TpeTuin obpasey — BCTpaun-
BaeMbIA KpYrbli CBETUMbHUWK (puc. 4).
BHeWHW B He BbI3bIBAET KaAKMX-NN-
60 BOMPOCOB, HA06OPOT OH BbLIFAOUT
AKKYpaTHbIM U COBPEMEHHbIM. BHyTpu
TokoBbli DC/DC-npeobpasoBaTens WU
cmcTeMa M3 paccevBartenen M oTpa-
watensa. CBeToanoabl PacnofnoXeHbl
no MnepuvMeTpy Ha TOHKOW afloOMUHWU-
€BOWN fIMHEeNKe, KOTopaA M OaeT BO3-
MOXHOCTb NpuaaTb el GOpMYy OKpPYHK-
HOCTM W HagdewHo 3aduKcmpoBaTb ee
Ha Kopryce CBETWUMbHMKA ANA 0TBO4A
Tenna. Ml BOT TyT U BO3HMKAIOT CaMble
rnaBHble BOMpoCHl.  Bo-nmepBbix, wUC-
nosib30BaHbl CBETOAMOAbLI B Kopryce
SMD 3528, KoTopble 06bIMHO He WC-
Nnosib3ylOTCA B KayecTBe OCBETUTESb-
HblX M0 TeXHUYECKMM npuuMHaMm. Bo-
BTOPbIX, KOHCTPYKTMBHO  3adyMaHo
HaOEeXKHOe KperneHue CBETOAMOAHON
NIeHTbl Ha UWMIMHAOPWYECKOM MnoBepx-
HOCTM Kopryca CBEeTMMbHWKA, W Npu-
MEHEeHa CcaMoK/newwanca Tensnosan
NnoAanoXKa, HO Ha MpakTUKe feHTa
no4yTM Mo BCEM ANMHEe oTC/lavBaeTcA
0T Kopnyca, U B 3TUX MecTa 06pa3oBbl-
BAETCA BO3AYLHbIA MPOMEXKYTOK (Ha
PUCYHKe 5 KpacHOM OKPYMKHOCTbIO 060~
3Ha4eHbl MecTa C BUAMMOW BO34YLIHOM
npocnorkon). OcTaBWMXCA HEOOAbLIMX
Y4YaCTKOB KacaHui NeHTbl C KoprnycoM
bygeT He4oCTaTOYHO 4NA HOPManbHO-
ro Tens00TBOAQ, M3-3a Yero CBeToAn-
ofbl, M Tak HemnpeaHasHaYeHHble AONA
uenen ocselleHun, byayT paboTtatb B
pexunmMe neperpesa.
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Puc. 5. Omcnausaxue ceemoduodHoli neHmbl om
Kopnyca

CoBpeMeHHas CBETOTeXHMKa, #3 2014

M nocnegHuin CBETUMBHMK, KOTOPLIN
€CTb Y MeHs Mo pyKor — 3TO BCTpan-
BaeMbln 600600 anAa ncnonb3osBaHuA
B MOABECHLIX MOTONKax TUNa «ApM-
CTpoHI» (puc. 6). Cnuctema paccemsarte-
nen n oTparkatens 34ecCb aHanornyHa
npeaplaywen, HO caMo CTeKo wume-
eT oTamumA. CBeToaMoaHble SIMHENKK
BCTaB/IEHbI B Ma3bl KOpryca v pacnona-
ratTCcA no AByM CTOPOHAM paccemsare-
NA. JINHEMKN HUYEM He MpUMKMMAoTCA
K KOpnycy, BCTaBAAIOTCA C HeHOMbLUMM
HaTAroM, KOTOPbIM MO OLYLEeHWAM BO3-
HWKaeT 6onble OT TpeHuA 0 BOKOBYIO
MOBEPXHOCTb JIMHEMKW, MO KpawmHemn
Mepe, HVMKaKWX CefoB Ha Macke mna-
Tbl He 3amMeTHo. Bo3MoxHo, 3T0ro 1 go-
cTaTtoyHo. B octanbHOM BM3yanbHO cBe-
TUSBHWK He BbI3bIBAET 60/bLUe HUKaKMX
Bonpocos. Torga 6110 peleHo cobpaTb
MPOCTOM M3MepUTeNbHbIM CTeHa AnA
M3MepeHWsi CBETOBOrO MOTOKa (M3Me-
pexHne KCC mn pacyeT no 3TMM AaHHbIM
CBETOBOrO MOTOKA). TaknMM MeToaoM
Korga-nmMbo nob30BascA Karapli cee-
TOTEXHVK B CBOEM MPAKTUKE, M OH AaeT
BMOJSIHE YAOBNETBOPUTESBHBIA pe3ysb-
Tat (Ha camMoM Aene nepeBoHaYasibHoOM
npuurHoi namepenma KCC 6bina oueH-
Ka 3¢deKTMBHOCTM MeToda TopLeBoM
NoACBeTKM B AaHHOM CBETWUSIbHWKe, HO
noslydeHHble  pe3ynbTaTtel  406aBvIm
BorpocoB). CTpyKTypHas cxeMa cfie-
ayowas: GoTonpueMHoe YCTPOMCTBO
(6bln ncnonb3oBaH NoKcMeTp Mastech
MS6610 € BbIHOCHBIM OATYMKOM) pac-
MOMOMEHO B TPybKe, MCK4aloLwen
6OKOBYIO 3aCBETKY AaTyMKa W MpakTu-
YEeCKM UCKIoYaIoLWen 3acBEeTKY OT pac-
CeAHHOr0 WM OTpaXKeHHOro ceeTa. Aun-
aMmeTp U AnvHa TPYybKM BbibpaHbl TAKMM

Puc. 6. Bcmpausaembiii caemunbHuK 600x600 ¢
mopyesoli nodceemxoli
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FOTOBbIE pPeLleHNA

Tabmua 1. U3MepeHHble faHHbIE CBETOAUOAHBIX IMHEEK U NaHenn

Yron, CBeToAuOAHbIE TMHENKN CobpaHHbIi CBETUABLHUK
E, ik I, kn E, nk 1, ka

0 33 686,2 20 4159
10 23 6654 19 3951
20 23 6654 18 3743
30 28 582,22 17 3535
40 25 5198 14 2911
50 20 4159 12 2495
60 15 3119 8 166,3
70 8 1663 5 104
80 4 83,2 3 624
90 0 0 0 0

Ov, M 1987 1170

obpa3oM, 4yTOObI [ATYMK MOSHOCTbIO
«BMOEN» U3MEPAEMBIN CBETUMBHMK C 3a-
[aHHOro paccToAHNA (B AaHHOM Cyyae
paccToAHWe OT NpUEMHMKA 00 CBeTU/b-
HMKa coctaBuno 4,56 M). OTHoLieHue
paccToaHua Mexay $OoTONPUEMHUKOM
M CBETUNBHUKOM — 7,6; MO3TOMY C He-
60/bLUOM MOrPewwHOCTb0 MOXET bbITb
MCMNOMb30BaH 3aK0H KBaApaToB paccTo-
AHWIA ONA Nepexoa oT 0CBeLEeHHOCTU K
cune ceeta | = E-L2

Mo TakoMy MeToay cHayana 6bin ns-
MepeH CBETOBOW MOTOK CBETOAMOAHbLIX
NMHeeKk (onA TennooTBoda OHM 6blan
3aKpensieHbl Ha MeTanIMYecKkoM nucTe),
a MoTOM COBpaHHOro CBETU/bHMKA. Ta-
KMM 06pasoM MoJlyuMsiocb OLEHUTb M

GS

VAUYHBIW
CBETOANOAHBII CBETUABHUK

30 EKTMBHOCTb NPUMEHEHHO0 MeTo4a
Co34aHMA CBETU/MbHWKA C paBHOMEPHO
CBETALLEMCA CTEK/IOM (pe3ynbTaTthl Npu-
BeeHbl B Tabnumue 1).

Mo pe3ynbTaTamM KM3MepeHUn cBe-
TOBOM MOTOK JIMHEEeK cocTaBnfeT
1987 nM, a cobpaHHOro CBETWUbHWU-
Ka Bcero 1170 nM npu notpebnaemon
MoLWHOCTN 32-33 BT, 3dPeKTMBHOCTL
ONTMYECKOM 4YacTW CBETU/IbHMKA CO-
CTaBnAeT okono 60%. HeT coMHeHuM,
OUEHUTb 3Hepro3pdeKTUBHOCTb 3TOro
3K3eMMIApPa CMOXKET KarKabli.

0OaHaKo Bce bbino bbl He Tak neyans-
HO, ec/i Bbl KUTaMCKMEe NPOM3BOANTENN
TakMX MOAENOK M MpodaBubl XOTA 6bl
yKasblBasiM CBETOBbIE MOTOKM, OTparKa-

N Bbicokme nokazaream ceetooraaym - or 130 Am/Br,

OkynaemocTs B TeyeHre 12-18 mecsues.

IP66) HOAEXHOS KOHCTPYKLMS, BOAOHEMPOHULIGEMBIIA.

70 TIoBbILLEHHbIA 3ANAC MPOYHOCTY. ANOMUHIEBBIA KOPMYC:

owme OencTBMTENBHOCTL. Hanpumep, y
nogobHoro poga CBETMbHMKOB OYeHb
4aCcTo MOXHO yBMAOETb LMbpbl CBETO-
Boro noTtoka 2500 nM mn paxe 3000
nM. Mo Kakom npuumMHe OH He coBna-
[aeT, A CyaAuTb He Mory — TO 1 3T0
Co3HaTenbHO, TO M Ha MPOM3BOACTBO
6blIM NOACYHYTHl 3HAYMTENIbHO MeHee
3pdeKTMBHbIE CBETOAMOAbl, TO NN MO
MHOM Npu4nHe.

K coxanerHuto, Ko MHe B pyKu nona-
NN OaneKko He nydlne npeacTaBuTenm
KUTANCKUX CBETOAMOAOHbIX CBETU/Mb-
HMKOB CpedHEero M HUXKe cpegHero
LleHOBbIX AWana3oHoB. KuTamckas
NPOAYKLUMA MOXET 0YeHb CU/bHO pas-
HWUTBLCA B CBOEM KayecTse, HO 406poT-
HbIN CBETOAMOAHBIN CBETUABHMK garKe
KUTaMCKOro NMpon3BoACTBa HE MOXET
6blTb CYLWECTBEHHO AelleBfie aHano-
roB M3 Apyrux CTpaH, B TOM 4ncne u
n3 Poccun. LeHy npogaBel MoOxeT
YCTAHOBWTbL N06Yl0, MO3TOMY TaKoMn
KpuTepuii oTbopa, Ha MoW B3rnag,
HeapdekTuBeH. Mone3Hee obpawartb
BHMMaHMe Ha OOCTYMHOCTb OOKYMEH-
TaUMM M Ha TEXHUYECKYID NOOOEPHKKY,
KOTOPYIO MOXET OKasblBaTb MpPOW3BO-
OuTenb unv Npoaasel CBETUSIbHMKOB.
370, KaK MUHUMYM, YXe MOMeT bbiTb
rapaHTMen OTBETCTBEHHOIr0 OTHOLUe-
HMA NPOM3BOANTENA K CBOEN NMPOAYK-
umn.

VA He 1pebyeT 0BCAYKMBAHIS 11 3AMEHBI AQMM 30 BECh CPOK SKCMAYATALIAM.

H..& AN yBEAMYEHNF SKOHOMWI MOTYT ObiTb OCHALLEHbI ACTHUKOM ABKXKEHIAS,

Y3HAMTE
BOMbLUE
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UNIEL
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CBETUNbHUK «KAYPU»
ULO-ZL60-25/NW WHITE
YHuBepcanbHble CBeToAMoAHble CBe-
TUNBHUKK cepun «Kaypw» npegHasHa-
UeHbl ONA ocBelweHua nbbix oblle-
CTBEHHbIX M CKNAACKUX MOMELLEHUM.
[aHHble cBeToBble NMPMBOpPbLI ABMAIOTCA
COBPEMEHHOM 3aMeHOM CTaHAapPTHbIX
cBeTMNbHMKOB TMna JINO 2x18.
CBETMNBbHMKM YKOMIMIEKTOBaHbI CBe-
ToanoaHbiMM Moaynamu EPISTAR (Tan-
BaHb) M paccevBaTeneM M3 onTude-
CKOro MosiMKapboHaTta C BbLICOKOM cBe-
TOMpornycKawLen CrocobHocTblo. OHM

rOTOBbIE peLleHWA

(BeToauoAHDBIN CBETWIbHUK
«Kaypu» ot komnaHuu Uniel

obecneunBaloT cBeTopacrnpeaenexHme,
COOTBETCTBYIOLEE CBETUBbHMKAM C JIN-
HEMHbIMU fIIOMUHECLIEHTHBIMX aMnaMm
1 ONanoBbIM paccemBaTeNeM.

3anABneHHasa CBEToOoTAada CBETWUSb-
HMKa coctaesnAaetr 80 nM/BT, uHOEKC
useTonepeaaym R, > 80 v cpok cyK6el
35000 4acos. Kpome TOro, npowusso-
anTenb yTBepHOaeT, YTo eMy yaanocb
MCKNIOYMTL NybCaumm CBETOBOMO NOTO-
Ka, YTO MO3BO/UT CHU3WUTb 3PUTESbHYIO
YTOM/IAEMOCTb M 0becrnevnTb KoMpopT-
Hoe ocBelleHue.

CBETUMBHMKM MMElDT CTeneHb 3a-
wuThl IP44 (3awmTta oT TBEpAbIX Npea-
MeTOB pa3mepoM A0 1 MM u 6pbi3r, na-
[Oaowmx B toboM HanpaeneHuu). Takon

Puc. 1. CeemunsHuk CeemunbHuK «Kaypu» ULO-ZL60-25/NW White

Tabnvua 1. 3aABneHHble U U3MepeHHbIe XapaKTepUCTUKN CBETUAbHUKA «Kaypu»

Napametp

(CBETOBOM NOTOK CBETULHUKA O, TM
MoTpebnAembii ToK |, A

MotpebnsemMan MowHoCTs P, BT

KoadduumeHT mowHocTm

CseTooThaua, MM/BT

Cnag ceeToBOro NoToKa Yepe3 60 M1H paboTsl, %
LiseTosan Temneparypa T, K

MHpexc usetonepesayu, R,

KoadduueHt nynbcaumm K,, %

3anBneHHoe 3Ha4eHune W3MepeHHoe 3HaueHne
2000 2298
- 0,127
25 24
- 086
80 958
- 42
4500 4094
>80 84
0 016

rnokasaTenb MO3BOMAET WCMoMb30BaTb
CBETOBble NPVHOPLI He TOSIbKO B 06LLe-
CTBEHHbIX, HO M B BOMbLUMHCTBE CKNaa-
CKMX, @ TaKKe B HEKOTOPbIX NPoM3BOA-
CTBEHHbIX M TEXHWUYECKMX MOMELLEHMSAX,
K KOTOpPbIM MpeabaABMATCA CXOXMe
TpeboBaHWA MO CTeneHW 3almTbl CBe-
TUNBHUKOB.

[abapuTHble pa3mepbl CBETUBHMKA,
npegHas’HayYeHHoro AnA npAMon 3a-
MeHbl cBeTubHMKa Tvna JIMO 2x18,
coctaBnAwT 605x62x32 MM, 4TO CO-
NnocTaBMMO C pasMepamMun boMbLUMHCTBA
3aMeHseMbIX aHanoroB. CBETUSIbHMKM
MMEeT YHMBEepCasbHble BO3MOMHOCTU
MOHTaXKa Ha ropu30HTasbHbIE W BEPTU-
Ka/bHble MOBEPXHOCTW, @ TaKKe MOoryT
yCTaHaBNMBaTLCA B IMHMIO MPU NMOMOLLM
ECTKOro WM rMBKOro coeauHeHus,
017 3TOro € 06enx CTOPOH CBETUbHU-
Ka umetoTcAa pasbeMbl. Kopnyc npnbopa
BbIMOMIHEH M3 afloMUMHKUA, BOKOBbIE 3a-
rnywku — wm3 6enoro nnactuka. Bce
3N1eMeHTbl COeguHATCA B HATAr, Nod-
Tbl OTCYTCTBYIOT — KayecTBO COOpKM Ha
BblCOTE.

Mpov3BoanTeNb AaeT rapaHTMio Ha
CBETU/bHUK 5 neT.

Po3HM4YHaA pekoMeHgoBaHHanA
ueHa — 1037,30 py6.

MpoBegeM CpaBHUTENbHBIM aHa-
N3 U3MEpPEeHHbIX M 3aABMeHHbIX Na-
pamMeTpoB  CBETWU/IbHMKA  «Kaypw»,
npegctaBfeHHbIX B Tabnuue 1. Cne-
OyeT OTMEeTWUTb, YTO peasnbHbli CBe-
TOBOM MOTOK OKa3asCA HeCKOoSbKo
Bbllle, a noTpebnAemMas axkTMBHaA
MOLLHOCTb — HWKEe 3afABNeHHOW,
cneacTBMEM 4Yero CTano yBefnyeHue
ceetooTaayum go 95,8 nm/BT, yto fAB-
NAETCA BbLICOKMM MOKasaTteneMm Aans
CBeTUNbHMKOB nogobHoro  Knacca.
Mpy 3TOM OTHOCUTENIbHO BbICOKWMIA KO-
3apomumeHt mMowHoctn 0,86 genaet
CBETUNBHMK [A0CTATOMHO 3pdeKTUB-
HbIM C 3MEKTPUYECKOM TOYKM 3PeHus,
TaK Kak notpebnAemMan MM peakTms-
HaA cocTaBfAlLWasa He3HaunTenbHa
Mo CpaBHEHMIO C MoTpebnsAeMon ak-
TUBHOM MOLLHOCTbIO. MccnenoBanune
crnaja CBETOBOro MOTOKA TaKMe Bbi-
ABWIO XOpolwwue pe3ynbTaTtbl: nocne

CoBpemeHHas cBeToTexHuKa, #3 2014 39
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Puc. 2. Cocmas 2apMOHUK moKa 6 yenu c6emuabHUKa

'VrioBoe pacnpesie/ieHHe CHITBI CBETa
750

vmax

250T

1257 10
. J / } } \ =
=150 =100 =50 0 50 100 150
Angular distribution of radiation Angles and luminous Intensit y
Electrical data 00 % g Vertical 90-00

I,=0.127A 00 5= 118 deg
U=2200V 00 | = 190.2deg
PF = 0.859 140 U =7379¢cd

vmax

30
Ix=733.17cd

170

180

190

200
Ivmax/1000im

o\ 330

N =312 X Horizontal 00-00
Efficacy ] 220 320 Qg 5=108.47deg

v =95.77 % 230 1 310 Qg =15743deg
Power input 240 300 Thmax = 733-18cd

Py, =24.00 W 250 290 Total Luminous Flux

260 70 280 @ =2298.43Im
— vertical, 90-00 — horizontal, 00-00

Puc. 3. ®omoMempuyecKue XapaKmepucmuku céemunbHuKka CeemunbHuK «Kaypu» ULO-ZL60-25/NW White
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cTabunmusaumMmM  CBETOBOr0  MOTOKa
(cnycta 60 MMHYT paboTbl) ero no-
Kasarteslb CHM3UTCA Wb Ha 4,2% oT
HayanbHOro 3Ha4YeHun.

Take 6blM  MccnedoBaHbl  Ka-
YeCcTBEHHble  MOKasaTenn  u3nyye-
HuA. LiBeToBaA TemnepaTypa OKasa-
Nacb HUXe 3afABMEeHHOW M cocTaBuna
4094 K, 4To 6/1M3KO K COOTBETCTBYIO-
e xapakTepucTmke gNA «HenTpanb-
Horo» 6enoro ceeta. YcTaHOBMEHHbIN
MHAOeKC useTtonepegaum R, = 84 noa-
TBEpPAMN 3aABneHWsa npoussoguTens
0 MpeBbIWeHNM CTaH4APTHOr0 HOPMK-
pyemoro 3HadeHuA. CTOMT OTMETUTD,
4YTO M3NyyYeHMe C Takoh LBETHOCTbIo
M MHOEKCOM uBeTonepedayv nog-
X0OUT ANA 06LeCcTBeHHbIX MnoMelle-
HWIM Moboro xapakrtepa M yOoBreT-
BopAeT TpeboBaHWAM HOPMATUBHBIX
OOKYMeHToB. [lpn 3TOM BaMKHO, 4TO
nynbcaumMmM CBETOBOro0 MOTOKA MpaKk-
TUYECKM  OTCYTCTBYIOT, COCTaBnAs
0,16%, 4ToO HaMHOro HuKe TpeboBa-
HWI, NpeabABAAEMbIX HOPMATUBHBIMU
OOKYMeHTaMn anAa odMcoB M Apyrux
06LLeCTBEHHbIX MOMELLEeHNN.

KpoMe TOro, CTOMT OTMETUTb, YTO
CBETU/MbHMK  COOTBETCTBYET  Knaccy
npsMoro ceetopacnpegenerua (M) u
M3/ly4aeT BECb CBETOBOW MOTOK B HUMK-
Hiolo nonycdepy. CBETUNBHUK WMeeT
CMMMETPUYHOE paBHOMEpHoe CBEeTOo-
pacnpegeneHne B FOPWM3OHTANbHON
M BEpTUMKaNbHOM MIOCKOCTM CO Cpea-
HWM YrnoBbIM 3HAa4YeHWeM okono 120°
(No cpepgHel oceBoi cune cBeTa), YTO
COOTBETCTBYET OMTMYECKMM XapaKkTe-
pPUCTMKAM  MCMONb3YEeMOro  MonmKkap-
60HaTHOrO 0ManoBOro paccemMBaTens.
MaKkcvManbHas cuna ceeTa B BepTu-
KanbHOM nnockoctn 737,9 KA, B ropu-
30HTanbHOM — 733,18 KA.

OnAa cBeTUNbHWKOB «Kaypu» 6biin
npoBeaeHbl NPOBEPOYHbIE pacyeThbl.

ana TMnoBoro O®UCHOro
NOMELLEHUA

CornacHo CN 52.13330.2011
«ECTECTBEHHOE W WCKYCCTBEHHOE
OCBELLUEHWE», MpunoxeHne K, n.l,
MUHWMManbHaA 0CBeLeHHOCTb Ha pabo-
yer nnockoctn (0,8 M — MOBEPXHOCTb
cTona) AommKkHa cocTaenAaTb 300 K npu
cicTeMe 06Lero paBHOMEPHOro ocBe-
LEeHWA, NpY 3TOM HOpMMpyeTCca 0606~
WEeHHbIM MnoKasaTtenb AuckomdopTta
UGR < 19.

[poBeAeHHbIM pacyeT noKkasas, yTo
ONA TMNOBOro 0PMCHOro NMOMeLLEeHVA C
rabapuTHeIMK pasMepamm 12X6X3 M U
KO3 OMUMEHTAMM OTPAKEHWNA NOTOMKA/
cTeH/nona (70/50/20) anA BbINONHEHWA
HOpPM MoOHAAo6WTCA 18 CBETUNBHMKOB
ULO-ZL60-25/NW White (Tpn paga no
LecTb CBETU/IbHWMKOB). TakuMm obpa-



30M, OMH CBETW/bHWK CrnpaBifeTca C
OCBELLEHMEM OKOM0 4 M? MOoMeLeHuA.
YoenbHaa noTtpebnAemMana  MOWHOCTb
coctasvna 6,0 BT/M? uTo B nepecyete
Ha 100 nK ocBeLleHHOCTN cocTaBnfeT
1,35 B1/M*/100s1K.

Mpn 3TOM OCBeLWeHHOCTb Ha pabo-
yel NoBepxXHOCTM COCTaBUT: MUHUMASb-
HaA — 303 nK, cpegHAa — 450 7k,
MaKcmManbHaa — 522 nk. MNokasartenb
pasHoMepHocTh (Emin/Ecp) paseH 0,67
M HAxoOMTCA B peKOMeHAYeMbIX npeae-
nax.

CpegHee  pacyeTHoe  3HadeHue
0606LleHHOr0  noKasaTena [OUMCKOM-
¢dopTa HaxoaMTCcA B npegenax HopMbl
(UGR < 19), ogHako CTOMT OTMETUTb,
UTO MaKCMManbHbIM MoKasaTteNnb AN
TUNOBOIrO MOMeLLeHnA coctasun 23,
YToO He COoOTBETCTBYeT TpeboBaHW-
AM NMpeabABMAEMbIX HOPM. 3TO MOXeT
6bITb CNeACTBMEM MCMO/Mb30BaHNUA Ona-
/I0BOr0 paccemBaTesns, M3-3a KOTOPOro
CBETU/IbHMK MMEEeT [0CTaTOYHO BbICO-
Kue rokasartenu rabapuTHOM APKOCTH,
CpegHsAA BenMuMHa KOTOpoK MpeBbila-
et 10 000 ka/M? (cornacHo mpoBeaeH-
HbIM M3MepeHuAM). Ucxoga w3 3Toro,
CTOMT CaenaTh BbIBOf, YTO CBETUbHUK
«Kaypu» nogxogut AnA  ocBeLleHusA
pabounx npocTpaHCTB oduca, oaHa-
KO TpebyeT 06A3aTeNbHOM MPOBEPKM
B pacyeTe 0606LieHHOr0 Mokasartena
avckomobopTa ANA KOHKPeTHOro ciy-
yas.

ANA TUNOBOIro CKNAACKOIro
NOMELLEHUA

CornacHo MICH 2.06-99 «ECTE-
CTBEHHOE, WCKYCCTBEHHOE W CO-
BMELLEHHOE OCBELLEHME», Tabnuua
3, N.656 ANA CKNagoB CO CTeNNaMKHbIM
XpaHEHMEM MWHMMAnbHasA OCBELleH-
HOCTb Ha pabouyeit nnockoctn (0,0 M —
Nnos Meady CTennaxamm) OosKHa Co-
cTaBnATb 150 nK npu cncteMe obuyero
paBHOMEPHOro ocBeleHus. Mpu 3ToM
HopMUpyeTcA 0606LLEeHHbIM NoKasaTesb
anckomdopta UGR < 22.

MpoBeAeHHbIV pacyeT nokasan, 4YTo
18 TMNOBOr0 CKNaACKOro noMelleHuns
C rabaputHbelMM pasMepamm 18xX9x6
M 1 Ko3dPUUMEHTaMM OTPAMKEHWNA MO-
Tonka/cten/nona (50/30/20), anA BbI-
NMOSTHEeHWA HOPM MoHagobutca 66 cee-
TMnbHMKOB  ULO-ZL60-25/NW  White
(Tp paga no 22 cBeTUAbHWKA, yCTa-
HOBJIEHHbIX B CMOLUHYIO IMHMIO). TaknuM
obpa3oM, 0AMH CBETWUbHWK CrpaBfA-
eTCA C 0CBeLeHneM oKomo 2,45 M no-
MeleHus.  YgenbHaA noTpebnAemasn
MOLLHOCTb cocTaBuna 9,78 BT/M?, uTo
B nepecyeTe Ha 100 NK 0CBELLEHHOCTH,
cocTaensaet 5,68 Bt/M? /100K,

Mpy 3TOM OCBELIEHHOCTb Ha pa-
604ell MOBEPXHOCTM COCTABUT: MU-
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Puc. 5. Busynnuanuun pacyemos 9/17 Muno0Bo20 cKAadcKo20 noMeweHusa

HUManbHaA — 158 5K, cpegHAAa —
200 nK, MakcuMmanbHaa — 222 JiK.
Mokaszatenb paBHOMepHOCTM (Emin/
Ecp) paBeH 0,79, 4To roBOpuT 0 BbICO-
KOWM paBHOMEPHOCTM OCBELLEHMUS.

CpegHee  pacyeTHoe  3Ha4deHue
0606lLeHHOro nokasartena [AUCKOM-
¢dopTa HaxoaMTCA B npegenax HopMbl
(UGR < 22), ogHaKo CTOUT OTMEeTUTb,
UTO MakCWMMasbHbIM MokasaTens AnA
TUMNOBOIro MNOMeLeHnA coctasun 23,
4TO He CoOoTBeTCTBYeT TpeboBaHW-
AM NpegbABnAeMblX HOpM. Mcxoas
M3 3TOro, CTOMT cAenatb BblBOA, YTO
cBeTUNbHUK «Kaypu» noaxoaut AnA
OCBELLEHNA CKNaACKMX MOMeLLeHNN,
ofHaKo TpebyeT obA3aTenbHOM Npo-
BEpKM B pacyeTe 0606LeHHOr0 Noka-
3arensa guckomoopTa ANA KOHKPeTHO-
ro cny4as.

JocTouHcTBa:

Bbicokasa cBeToBaA oTgava CBeTW/b-
HWKa: >95 nM/BT;

Manaa noTtpebnAemMana MOLIHOCTb:
24 BT (Ha 40% HuKe aHanora c -
MWHECLIEHTHLIMX NlaMMnamm);

[onrui cpok cny6bl (35 000 Yacos),
NMOATBEPHAEHHbIM rapaHTuen 5 neT;
Hu3KkuiA ypoBeHb Mynbcaunin CBeTo-
BOro notoka: 0,169%;

CreneHb 3awmThl IP44.
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(BeToauoAHDBIN CBETWIbHUK
«Kaypu» ot komnanuu Uniel

MHeHwe 3KcnepTa

Padaun Tykwawuros,
npodeccop, 3acnyXeHHbl AeATesNb
Hayku PT u PAE, akagemuk PAE

Bonpoc  ycnewHon peanusaumm npo-
M3BOAMMOM CBETOTEXHWYECKOM Mpo-
OYKUMM onpefenAeTcA He TOSIbKO ee
Ka4YecTBOM M LIeHOW, HO M CTEMNEHbI0 OC-
HalLeHHOCTN noTpebuTenelt NpocTLIMM,
[OCTYMHBIMW METOAMKaMM 3KCMEePTHON
oueHKn. Pabota B 3TOM HarnpasneHuu
BegeTca pag net [1-3], Ho, K coxkane-
HWIO, pe3y/nbTaThbl MOKa eLle HaxoaATCA
Ha 3Tane CTaHOBMEHWA W anpobaummn.

[na nonyyeHva obCToATENbHOM WH-
dopmMaumMn 0 KavecTBe CBETOAMOAHbLIX
CBETU/IBHMKOB WX aHaMTUYECKYlD W
3KCNEePUMEHTASIbHYI0 3KCMEPTHYIO OLieH-
Ky CnegyeT npoBOAWTbL MOC/iegoBa-
TebHO C MCMO0/Ib30BAHMEM YeTbIpex an-
ropMTMOB W pAfa METOAMK M3MepeHnA
[4-6]. BMecTe € TeM, yxKe nepBble ABa
M3 anropuMTMOB MO3BOMAIOT Ha OCHOBE
aHanmM3a TOMbKO AaHHbIX CBETUbHU-
KOB, OMy6/IMKOBaHHBIX Ha carTax GUpM,
B Kartanorax W npocrnekTax, nosyynTb
HemasioBarKHoe NpeaCcTaB/IeHNE O HUX.

MpyMeHeHVe nepBOro anropyTMa
NO3BOMAET NPOBECTU NepBOHAYasbHbIN
0T6Op CBETUMBHMKOB MO BEIMYMHE KO-
3dduUMeHTa WX TEeXHUKO-3KOHOMMYe-
cKot 3dpderTmBHOCTM (KT.3.3.), Npuroa-
HbIX 1A nocnegytowero aHanmsa. Tak,
yXKe nepBble BbIYMCIEHMA MOKasamm,
4YTO CBETOAMOAHBLIN CBETWBbHUK GUp-
Mbl Uniel cepumn «Kaypa» mogenm ULO-
ZL60-25W/NW WHITE no 3HayeHuio
fAaHHoro napametpa (Kt.3.3. = 154) mo-
YET BrosiHe bbiTb OTHECEH KO BTOPOMY
Knaccy v npeactaBnAeT A0CTATOYHbIN
WHTEpeC ANA ero nocieayowero ms-
yyeHus.

Ha 3Tane 3akynku CBeTOAMOAOHBIX
CBETWIbHMKOB C LESblo OLEHKM MX
NPUroaHOCTU BaxKeH 06BLEM M 3HAYU-
MOCTb  MHbOpMaumu, npeacTaBnse-
MO OMPMOM Ha CBOeM canTe. Tak, u3
npeacTaBfeHHbIX B TEXHWYECKOM Xa-
pakTepuctnke (TX) aHanMvpyemoro
cBeToanoaHoro ceetunbHuka (CAC) 13
napamMeTpoB Havbonee 3HaYMMbIMK, C
Hallein TOYKM 3peHWs, ABNAIDTCA TOMbKO
Tpu: CBETOBaA otAava (n), MHOEeKC uBe-
Tonepegaum (R,) n yron usnyyenms (0).
OcTasibHble ero napameTpbl — LBETO-
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BaA TemnepaTypa, AvanasoH paboueit
Temneparypbl, KNacc 3awmThbl, YacTtoTa
TOKa, AvanasoH paboumx Temnepartyp
MMEIOT, B LIe/IOM, TUMOBbIE 3HAYEeHWA.

Ha cante ¢mpmbl Uniel 3HaveHne m
CcBeTUSIbHMKA YKasaHo >80 nM/BT. B To
*Ke BpeMms, B MPOLIECCe NCMbITaHNA B Na-
6opatopun APXUIAAT BenmumHa 1 no-
nyyeHa paBHoW 96 nM/BT, npuuemM npu
OL4HOBPEMEHHOM CHMMEHWW LIBETOBOM
Temnepatypbl Ha 10%.

C y4eToM MOrpewwHoCTU U3MEPEHUN,
AonyleHHbIX  GUpMOon-n3roToBuTenemM
M UCnbiTaTenbHol nabopaTopuen AP-
XWUNAWT, B uenom noAaTBepKaeHbl 3Ha-
YeHMA LBETOBOW TemnepaTypbl, yrna
M3M1y4eHmA 1 NoTpeb1AemMor MOLWHOCTH
cac

Ona xapaktepuctmkn COC npows-
BOOMTENb, BEPOATHO, NpeaycMOTpU-
TenbHO NPMBOAMT 3HAYeHWe CoS @, a He
Ko3dpduumeHTa MowHoOCTH (L), 6o npu
YYETE MCKaXKEeHWN CUbl TOKA Ha YPOBHE
npegenbHo Aonyctumblx (> 0,94) 3Ha-
yeHue A Npnbnmantca K 0,85, UTo TakKe
noaTBEpPXAAeTCA pe3ynbTaTaMm naMe-
peHuit UcnbliTaTenbHoOM nabopaTopun.

o HawmM pe3ynbTaTaMm, NoBbILEHNE
A 32 CHeT fanbHewLLen KoppeKLumm Cos ¢
B CTOPOHY €ro yBenn4eHus ABNAeTCA
HelenecoobpasHbIM Mo TOM MpuyMHe,
uT0 npomssoammble KIJ1 n COC v npea-
CTaBNAIT €060 AKTMBHO-EMKOCTHYIO
Harpy3Ky, a OCHOBHbIE TOKOMPUEMHMKM
3NeKTPOCeTN (INeKTpuyeckne ABura-
Tenu, NMoHuXalwLlme TpaHchopMaTopsl,
XONOAUNBHUKN U T.0.) — aKTUBHO-MH-
OYKTUBHYI0 Harpy3ky [7]. MNMpuMeHeHne
COC cnocobcTBYIOT TOMbKO 60bLIEMY
MEpPeTOKY 3/1eKTPO3HEPrnM B 3NEKTpU-
YecKmx ceTax. [nA ycTpaHeHna Heonpe-
0EeneHHOCTM M pasHouTeHuA cnegyet
HenocpeacTeeHHo B TX CAC npmBoanTb
B AaNbHeMLeM TOSIbKO 3Ha4YeHNA Ko3¢-
durumeHTa notepb MowHoOCTU (g), 06y~
C/OB/IEHHbIE HEIMHENHOCTbI0 aKTUBHO-
E€MKOCTHOM Harpy3ku. PyKoBoACTBYACb
MeXayHapoaHbIMM TPeboBaHMA K ypoB-
Hio THD (30%), 3Ha4eHVe & OnA Bcex
BMOOB HESIMHEMHbIX HAarpy30K AO0SKHO
bbITb He MeHee 0,94.

MpegcTaBneHHbIM B TX gnanasoH pa-
6ouyeit TeMnepatypbl CAOC (-10...35°C)
BrOSHe npuemMneM anA opucHoro cee-
TUNbHUKA.

Hannume cBegeHnin 0  Konude-
ctBe ceetoanogos B CAC no3sonser
YMEHbLNTb TErfoBON PEeMMM KX p-N-
nepexonos, obecneuvs Npu 3TOM cnag
CBETOBOr0 MOTOKa Bcero Ha 4,1%.

B T0 e Bpemsa B TX OTCYTCTBYET WH-
dopMauma o KoaboduumeHTe nynbcaumm
ocBeLleHHOCTW. BMmecTe ¢ TeM, OH oTya-
CTWU MOMET M OTCYTCTBOBATb, MOCKOSbKY
60nbwmHCTBO CAC MMetoT Kn MeHee +19%.
Pesynbtatel mcnbimanmAa COC nogTteep-
OUM Ha/vumMe Nnb  HE3HAUMTENbHbIX
nynbcaumin oceeleHHocTM (K, = 0,18%).
MHorve oupMbl, MPaKTUHECKN KOHKYpW-
pyAa Mexagy cobon, crtapatoTcA obecrnie-
UMTb AaHHbIM NapaMeTp Ha ypoBHe +1%.
OgHako cneayeT UMETb B BUAY, YTO, C 04-
HOWM CTOPOHbI, ero HOPMaTUBHbIE 3HaYe-
HMA Ha NMOpAOOK Bbille 0becrneYBaeMbIX
YPOBHEMN, @, C APYroM CTOPOHbI, YacToTa
nynbcaumm 100 My CyLwecTBeHHO Bbille
ropora 4acToTbl MepLaHWi ceeTa.

Ha cante ¢upMbl oTMevaeTca, 4To
B CAC wucnonb3oBaH nonuvkapboHaT C
BbLICOKOM CBETOMPOMyCKaloLen crnocob-
HOCTbto. ECcTecTBeHHO, cpa3y BO3HMKaeT
BOMPOC, YTO 3HAYUT «BbICOKAA CBETO-
nponycKaiwLwas crnocobHocTb». B gei-
CTBUTE/IbHOCTU, OHA MOMKET 0T/IM4aTbCA
OT HOMMHA/ILHOr0 3Ha4YeHWA MWb Ha
HECKO/IbKO MpoueHToB. [nA ycTpaHe-
HWA pasHoYTEeHUA HeobxoanMO yKasaTb
€ro KOHKpeTHoe 3HayeHue.

[OCTOMHCTBOM CBETU/IbHMKA ABNAA-
eTCA npefocTaBneHne rapaHTumM ak-
TUYECKM Ha BEeCb 3KCM/yaTaumOHHbIN
nepvogd (5 neT) Npu ero KpyrnocyToy-
Hoi pab6oTe. [pou3BoauTens npego-
CTaBnsAeT rpaduKk pacrnpegeneHnsa oc-
BELEeHHOCTM paboyelr  MOBEPXHOCTU
B 3aBMCMMOCTM OT BbICOTbI MOABECKM
CBETWU/IbHMKM, 4TO, beccrnopHo, obner-
yaeT noTpebuTeno 3agady Bblbopa
HeobxoaMMOro WCTOYHMKa CcBeTa. B
abCoMIOTHBIX 3HAYEHMAX CBETOBOMO Mo-
TOKa MOMHO OPMEHTMPOBATLCA TOJSIbKO
NPUBAMKEHHO M TOMBbKO CreunanmcTam.
3TN AaHHble HeobXoAWMbl TONBKO ANA
CBETOTEXHUYECKMX PACHETOB.

OnpegeneHHylo  uWHboOpMaumio 0
¢du1pMe Npy NpoBeAeHMM IKCNepTM3bl ee
M30envin QalT cBedeHWs 0 xapaKkTepe
1 dopMe NpeacTaBneHUA NapamMeTpoB.
B cBA3W C 3TMM CnegyeT 0TMETUTb, YTO
Takme napameTtpbl COC Kak cBeToBOM



NOTOK M COS @ npeAcTasneHsl B TX C
MOrpewwHoCcTbl0 Ha oAWH-ABa nopsag-
Ka Bblle NOrpewHOCTM UX N3MEepEHUA.
KpoMe Toro, ecnv ogHu HeobxoamMble
napameTpbl B TX oTcytctytoT (K, THD,
€, Tenaga)» TO OPYIVE, MO CYTH, AY6AMpPY-
l0TCA (CBETOBOWM MOTOK M CBETOOTAAYA)
MM ABNAIOTCA WM3ObITOYHBIMK (BRa-
HOCTb, KO/IMYECTBO CBETOAMOAOB).

B 3aKnioyeHne xo4eTcs 3aMeTuTb,
uTo pesynbTaTel mcnbltanma CAC no-
Jly4eHbl Ha OOHOM 3K3EMMAPE, YTO He
BCErga MOMET 0O6BbEKTMBHO XapaKkTepu-
30BaTb BbiMyCcKaeMblt Tmn usgenusa [5].
MNpoBedeHWe  geTanbHOro  aHanmsa
OaHHbIX, MpeacTaBfieHHbIX Ha cante
$VpMbI 1 B Katanorax, No3BonseT nony-
UMTb BarKHble cBedeHus. Ewle 60bLuyto
mHdopMaumio o dmpMe n Kadectse ee
M30EeNUA MOMHO MOJTyYMTb KOCBEHHO,

rOTOBbIE peLleHWA

NnpoBedA 3KCMepTHYI0 OLEeHKY [OKy-
MEHTaLMM OCHOBHOM HOMEHKNATypbl ee
CBETOAMOOHOM NPOAYKUMM.
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ANO HabupaloT MowHOCTL

-?" Cepusi cBETOAMOAHBIX BNlAro3aLum-
\ LWeHHbIX cBeTunbHukoB M0 no-
NOJHMNACh 3@ cYeT Mofenen MoLL-
~ HocTblo 8 1 12 BT. 8-BT cCBETUNLHMK
— MUMeeT IMTON NoA AaBNEHUEM ako-
MUWHUWEBbI KOPMyC M paccenBaTeNb U3 MaToBOro nonukapborata. Kopnyc 12-Brt
cBETUNbHUKA BbinosHeH u3 ABC-nnactuka. OaHa M3 Mogeneit UMeeT BCTPOEHHbIV
MWKPOBOJTHOBbIN JaTUYMK [BUMEHUS.
Croco6 yCTaHOBKM — CTALMOHAPHBIN (HACTEHHO-NOTONOUHBIN, HAKNAJHO).
CBeTUNbHUK C60pPHO-Pa36bopHbIA, C BO3MOMNSHOCTbIO 3aMeHbl CBETOAUOAHON NNaThl.
TexHUYeckne xapakTepucTUKK:
* K03dpduUMEHT MowHocT — 6onee 0,8;
« KoadduumeHT nynbcaumm — Menee 0,05;
« WHAeKc uBeTonepeaaun — bonee 70%;
« LBeTOBas TeMnepaTtypa — 4500 K;
 cTeneHb 3awwmTbl — IP54.
ONTUManbHbI CBETOBOM MOTOK CBETWIbHUKOB [OCTaTOMEH ANS OCBELLEHWUs
6bITOBbIX, 06LLECTBEHHBIX U NPOU3BOACTBEHHbIX NoMeLueHui. N0 uaeanbHbl ans
npuMeHeHus B chepe MKX, a TakKe ANs HApYMHOTO OCBELLEHWS.

+7 (495) 542-22-22/23 www.iek.ru

« MolHbIH cBEeTOANOAHDIN
NPOXKEKTOp ANA BbICOKO-
MauTOBOro 0CBeLeHUs

() GREENEC

EMERGY CREATION

CeeToauoaHbIe OCBETU-
TefbHble Mpubopbl ce-
pmm RGL Standart 20
Degrees GeniusTM c yrnom paccevBanms 20° crieumanbHO paspaboTaHbl 1S 0CBELLEHNS
607bLUMX MIOLLAAEN (CTaAMOHOB, eIe3HOAOPOMHBIX CTAHLMM, U APYIUX KPYMHBIX 06b-
€KTOB), rie TPEBYHTCA BbICOKAsA KOHLIEHTPALIMA M HaNPaBNEHHOCTb CBETOBOrO MOTOKa.
TexHuueckme faHHble:
« rabaputbl u Bec: 670x370x300 MM, 16 Kr;
yron paccensanus: 20/60/120/140x60°%;
MoLHocTb: 210/270/400 Br;
cseToBown noTok: 23100/29700/44000 nm;
rapaHTUIHBINA Cpok cny6bl — 3 roaa;
BxoaHoe Hanpsasenue: 80...315 (AC)/100...400 (DC) B;
[IManasoH yrnoB NoOBOPOTa Npu akcnayaTauuu: £360°%;
KNacc 3almMThbl OT NopaMeHus anekTpuyeckuM TokoM no MOCT P M3K 60598-
1-2003 [;
cTeneHb 3alLUWTbl OT BO3AENCTBUA oKkpykatowen cpeabl no MOCT 14254-96
P65 (IP67);
KNMMAaTUYECKOE UCTONIHeHWe U KaTeropus pa3MelleHdns no MOCT 15150 YXN1.

+7 (495) 504-36-94

www.greenec.ru

CBeTUNbHUK
«Bonna 1 IKYOS5»

(% GALAD

CBETUNbHMK NpeaHasHayeH Ans
OCBELLEeHWs ynuu, AOPOr, noLia-
[ieid, NapkoB, aBTOCTOSHOK, ABOPO-
BbIX TEPPUTOPUIA.

TexHu4eckue napameTpbl:
MowHocTb: 40...120 BT;
cBeToBoW noTok: 4 200...10 200 nm;

Hanpsasenve nutakus: 90...305 B (50...60 u);

K03QOULIMEHT MOLLHOCTU — He MeHee 0,95;

cTeneHb 3awuTbl: IP65;

3kcnnyataums: —40...40°C;

rapaHTMa — 3 roga;

cpok cny6bl — 10 ner.

Mpeumyuiectsa:

* IUTON aNiOMUHNEBBIN KOPMNYC, YCTONYMBBIN K arpeccUBHOI cpeae;

« CBETOAMOAbI NocneaHero nokonenus Cree;

« OMTUManbHOe cBeTopacnpefeneHne obecnevnBaeTcs 3a CHeT NPUMEHEHUs
crneuuanbHo nofobpaHHON BTOPUYHOI ONTUKK;

* YAaponpoYHoe 3alMTHOE 3aKajeHHoe CTEKNO0, COXpaHseT KoadduumeHT
NpOnycKaHUs ¢ Te4eHUeM BPEMEHHU;

» YHUBEpCaNbHbIA y3en KpenneHus Mo3BONSeT YCTaHaBAMBaTb CBETW/IbHUK
Kak Ha KPOHLLTENH, Tak U Ha TOPLLEPHYH ornopy.

+7 (495) 785-37-40

www.galad.ru

Uniel

/] ® JHeprocbeperaiowan
S 0 N N E N namna P-FSP-25-842-E27

Bbll'l\/LLlEHa KOMNAKTHaA JNOMUHeC-

ueHTHas namna SONNEN  P-FSP-25-
842-E27.
XapakTepucTuku:

« MowHocTb: 25 B;
« yokonb: E27;
« CpOK cnyMsbbl: 12 ThiC. Y;
\ « cBeToBoOM noTok: 1520 nvm;

« uBeToBas Temnepatypa: 4200 K (xonoaHbin ceer);

* MHOeKc uBeTonepeaauu, R;: > 82;

« pasmepbl: 51x121 Mm.

PTC-TepMuUcTOp: TEXHONOTUSI «MNaBHOro» cTapta. [peaycMoTpeHa ¢yHKUMA
NoAaB/IEHNA 3NEKTPOMArHUTHbIX NMOMEX.

JKCKI03MBHBIN NpeacTaBuTenb B PO — rpynna koMnanui «CaMcoH».

+7 (495) 645-83-26/27 www.samsonopt.ru

44 www.lightingmedia.ru

CBeToAMOAHDIA CBETU/LHUK
Largo LED G3

Viv0 ue!

3710 HOBasA Mofesb C UHHOBALMOHHOMN CUCTEMOIA Te-
NI00TBOAA U OAHUM U3 NYYLLMX MoKa3aTenen cae-
TOBOro NOTOKa B CBOeM Knacce. CneumnanbHo pas-
paboTaHHbIN nHMeHepamm Vivo Luce! pagnatop G3
obecneunBaeT 0TBOA Tennia CpPasy B HECKONbKUX
HanpaBfeHUsAX, YTO YBEIMYMBAET HAAEKHOCTb U NPOAJIEBAET CPOK CNYMbbl CBe-
TUNBHUKA, 63 NafeHNs YPOBHS OCBELLEHHOCTU.

XapakTepucTukm:

« MoLHocTb: 40 B;

« cBeToBoOW NoTok: 3513...3689 nvm;

« uBeTOBas TeMnepartypa: 4000 K;

« pacceuBaTe/lb — MaTOBbIiA, NPO3paYHbIN;

« OTCYTCTBME MepLaHus.

8 (495) 504-15-67 www.vivoluce.ru



CBeTUbHUK
«BonHa 2 1IKY04»

CBeTUNbHUK NpefHa3Ha4eH Ans oc-

BeLUEeHUs YNnL, AOPOr pasHbX KaTero-

pui1, nnowaaei, bynbsapos.

TexHU4ecKne NapaMeTpbl:

« MowHocTb: 100...200 BT;

« csetoBoi notok: 10 600...21 200 nm;

« HanpsixeHue nutanus: 90...305 B
(50...60 T'u);

K03GPULIMEHT MoLHOCTM — He MeHee 0,95;

« cTeneHb 3awwuThl: IP65;

« akcnnyaTtaums: —40...40°C;

« rapaHtus — 3 ropa;

« cpok cny6bl — 10 ner.

MpenmyuiecTsa:

« INTOW aNOMUHUEBDI KOPTYC, YCTOMYMBLIN K arpeccMBHON Cpeae;

« cBETOAMOAbI NocneaHero nokonenus Cree;

« ONTMManbHoe cBeTopacnpeaeneHne o6ecneynBaeTcs 3a cHeT NpUMeHeHUst
crneunanbHo NogobpaHHOW BTOPUYHOMN ONTUKK;

* Y[aporpoyYHoe 3alUMTHOE 3aKaneHHoe CTeKO, COXpaHseT Ko3aGdUUMEHT
NPOMYCKaHWUA C TeYEHUEM BpPEMEHU;

« YHUBEpCaNbHbIA y3en KpersieHUs No3BossfeT YCTaHaBAMBaTb CBETUNbHUK
Kak Ha KPOHLUTENH, Tak U Ha TOPLUEPHYI0 onopy.

+7 (495) 785-37-40

(% GALAD

www.galad.ru

rOTOBbIE peLleHWA

CeeTunbHuku [1BO: yabTpaTon-
Kue, yAbTpanpusaeKartebHbie!

[1BO — HoBas cepus yNbTPaTOHKMX
BCTpauBaeMbIX CBETOAUO/HBIX CBE-
TUNBHUKOB HampaB/ieHHOro cBeTa
MolyHocTbio 7, 12 n 18 BT — umMeet
BbICOKME TEXHUYECKNE XapaKTepy-
CTUKM:

o KO3QOUUMEHT MoOLLHOCTU —
6onee 0,8;

o Ko3pdUUMEHT nynbcaumn —
menee 0,05;

« UHAeKc useTonepeaayun — 6onee 70%;

« Knacc Bnarosawutel — IP 20.

Martepuan kopnyca 1 paMku — anioMuHuin (0becneynBaeT Manblit Bec, NpoY-
HOCTb, 3aLUMTY OT KOPPO3UK); PACCeNBATENA — MPOYHLIA, NErKkMil Nonkap6oHaT ¢
BbICOKOI1 CBETOMPOMNyCKaloLLeil U paccenBatoLeit cnocobHocTbio. LiBeT — 6enbiit
u cepebpsHbiit (xpom). LiseTosas Temnepatypa — 3000 K (ans cBeTunbHMKOB
7 Br — 3000 1 4000 K).

CBeTUNbHUK GUKCUPYETCA Ha MOTONKE 3@ CYET NPYAMUHHBIX BO3BPATHBIX Kpe-
NNeHNi C NNacTUKOBBLIMU HacafkaMy, NO3BONALWMMK 13bekaTb fedopmaLnm
MW NepekpyYnBaHNsA KpemnaeHuil.

lapaHTWiiHBIA Cpok — 2 rofa co AHA NPOAaMM U3Aenus, YTo noaTeepxaaeT
BbICOKYH0 HafIeAHOCTb HOBUHKM.

+7 (495) 542-22-22/23 www.iek.ru

LEDINGRA D CBeTHAbHMK

«Makxce 35»

J0 APKOCTH COJIHEYHOI'O CBETA

Mbine-, Bnarosawm-
WeHHbIN CBETUbHUK
«MaKkc 35» npeaHasHayeH ANs 0CBELLEHUs NPOMBbILLNEHHbIX 06bEKTOB, CKNaAOB,
ropoACKMX yNuL, NapkoB U T. A. COBpeMeHHbIN aHanor Ansa 3aMeHbl IOMUHECLLEHT-
HbIx cBeTUNbHUKOB Tuna JICM 2x36 BT. MonHoCTbI0 OTCYTCTBYET NyNbCaLMA CBeTa.
«Makc 35» yKoMnnekToBaH NOBOPOTHLIMU KPOHLUTENHAMM ANS KPENJIEHWS Ha Mo-
BEPXHOCTb, M60 cKobaMmn ANns noJBeca B 3aBUCUMOCTYW OT BbIGPAHHON KOMMNeK-
Taumu.

AHOAMpPOBaHHbI KOPNYC U3roTOBNEH W3 aNMUHWEBOro CMfaBa, KOTOPbIN C
XOPOLUMM 3aracoM OXNlaMAaeT BbICOKOKaYecTBeHHbIe cBeToanoAbl LG Innotek. B
KOHCTPYKLMW UMEIOTCA NPOKNaAKK U3 PE3UHBI U CUIIMKOHA.

TexHuyeckune xapaktepuctukm: nutanue: 100...240 B; MowHocTs: 35 BT; cBe-
ToBoii noTok: 3000 nM; KoaddMLMEHT Nynbcauuu cBeToBOro notoka: 0%; useTo-
Basi Temnepatypa: 5000 K; nnaekc usetonepenaum, R,: 80; cTeneHb 3awmTs: IP65;
pasmepsbl (OxLLIxB): 1200x75%x81 MM; rapaHtus — 3 roga.

+7 (812) 5-777-909 www.ledingrad.ru

Uniel

- NuHeliHble NaMnbl: Ka4ecTBO
I = POCCHﬁCKOFO npoussogurtensa

I'pynna komnanui |EK npeanaraet
noTpe6UTeNnsiM KavecTBeHHble Nin-
HeliHble NaMMbl POCCUIACKOro Npo-
13BOACTBA. ACCOPTUMEHT BK/IIOYa-
eT  yeTbipe  TUMOWUCTONHEHUS
JINHEWHbIX ABYXLIOKOJIbHBIX Namn
T8 613 mowHocTbio 18 1 36 BT xonoaHoro Genoro ceeTa (640) n gHeBHoro 6enoro
ceeTa (765). Takasi NpoayKLMS LUMPOKO UCMONb3YETCS B CUCTEMAX OCBELLEHUSA KOM-
MepYecknX U MHAYCTpUasbHBIX 06'bEKTOB. JlaMMbl MPUOGPeTalTCA Kak ANs 3aMeHbl,
TaK U QNS YCTAHOBKMN B HOBbIE CBETUIIbHUKM.

B otAnumne oT 60MbLIMHCTBA MPEANOMEHUIA HA PbIHKE, NIMHeNHbIe namnbl IEK®
NOCTaBASIOTCA B KPACOYHbIX YaKOBKaX, C He06XoAnMON UHpOpPMaLMel B COOTBET-
CTBMM C 3aKOHOM 0 NpaBax NoTpebuTenen, YTo NO3BONAET U3AENUAM YCMELIHO KOH-
KYPUpOBATb B CErMEHTE PO3HWUYHBIX NMPOAAM.

HoBble namrbl 0TANYAIOTCS BLICOKUM Ka4ecTBOM, AOCTUrHYTLIM bnaroaaps no-
Kanu3auun NpousBOACTBA Ha TeppuTopum PO — Ha npeanpusiTM, Cnoco6HOM Bbi-
nyckaTb NPOAYKLMIO B COOTBETCTBUM C BbICOKMMM TpeboBaHuamm K [EK.

+7 (495) 542-22-22/23 www.iek.ru
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CBeTOANOAHbI  MpoMEeKTOp
IntiSTARK RGBW30W50, npegHasHa-
YEHHbIN AN AWHAMU4yecKoro apxu-
TEKTYPHOrO OCBELUEHUsl, COAePHKUT
5 KaHanoB ynpasneHus, T.e. CBETO-
AVoAbI MATY LBETOB: KPacHble, 3enie-
Hble, CUHUE, Genble — XoNnoaHble U
Tennble. 3T0 MO3BONAET WUCMONb30-
BaTb OAWH U TOT K€ CBETUNbHUK Kak
ANS CO3AaHWA CAepaaHHOI noscea-
HEBHOW MOACBETKN C perynmpyemMoi
TeMnepaTypoii 6enoro useTa, Tak 1 AN AUHAMUYECKOr0 OCBELLEHUS B NPa3fHNY-
Hble AHU. BbiCOKOKauecTBEHHOE CMeLleHne LBETOB AOCTUIraeTCcs 3a cyeT ocoboro
pasmeLLeHns CBETOAMOAOB. BbiCOKan CTemneHb 3aliuTbl OT BHELLHWUX BO3eACTBUI
(IP66) u wupokuit TeMnepaTypHbiit AnanasoH (—40...45°C) obecneunsaloT uc-
nonb3oBaHne cBeTUIbHMKOB cepun INtiSTARK B nepByto oyepenb ANA HapyMHOW
ycTaHoBKH. [poMEKTOPbI XOPOLLO COBMECTUMBI C HOBbIM MPOrpaMMHbIM obecre-
YeHueM Architectural Light Studio.

+7 (812) 380-65-04 www.intiled.ru
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FOTOBbIE pPeLleHNA

SC') N N E N ® JlloMUHeCL eHTHaA

3epkanbHas namna T2

JHeprocbeperatowian namna SONNEN
VMeeT CynepKoMMaKkTHbIN pa3Mep U pac-
CYMTaHa Ha Ccpok Cnybbl He MeHee
12 TbiC. 4, uTO B 12 pa3 npeBbiIAeT CPoK
cny6bl 06bI4HOI NaMMbl HakanUBaHWS.

" XapakTepuctusu:
« MoLHOCTb: 15 BT;
« uokonb: E27 (auametp 27 mm);

ceeT — Tennbin (2700 K);

CpoK cyM6bl: 12 ThIC. Y4;

GYHKLMA NOAABNEHNS 3NIEKTPOMArHUTHBIX NOMEX;

TEXHOJNOIUA «MNABHOrO CTapTax;

VHAeKc uBeTonepeaayn, R.: >82.

pasmep: 63,5x111 Mm.

JKCKNIO3MBHBIN NpeacTaBuTenb B PO — rpynna komnaHuit «CamcoH».

+7 (495) 645-83-26/27 www.samsonopt.ru

Uniel

CBeTUNbHUK
«Uuknon AKY11l»

(% GALAD

CBeTUNbHUK MpefHasHaveH Ans
OCBELLEHWUS Y1, W [Opor CO cpea-
Hell U cnabolt MHTEHCUMBHOCTbLIO ABU-
MEHUSI, MOCTOB, TEPPUTOPUI ABOPOB,
LKon.

TexHuYeckne napameTpbl:

« MolHocTb: 30...40 BT;

« cBeToBoit notok: 3 300...3 900 nm;

o KO3OGMLMEHT MOLUHOCTM — He

meHee 0,95;

cTeneHb 3awmThl: IP65;

« 3kcnnyaTaums: —40...40°C;

« rapaHtua — 3 roga;

« cpok cnyx6bl — 10 ner.

MpeumywiecTsa:

* aNlOMUHUEBbIN KOPMYC, YCTOWYNBLIN K arpeccMBHON cpeae;

« cBeToanoabl nocnegHero nokonenns Cree (TexHonorus chip-on-board);

* YAaponpoyHoe 3alMTHOEe 3aKafieHHOe CTEeKsOo, COXPaHAeT Ko3bpuUMEHT
NpOnycKaHUs ¢ Te4EeHUEM BPEMEHHU;

« YHUBEpCaNbHbIA Y3en KpPernjeHus Nno3BoNsfeT ycTaHaBAMBaTb CBETUNbHUK
Kak Ha KPOHLUTENH, Tak U Ha TOPLLEPHYH ornopy.

+7 (495) 785-37-40 www.galad.ru

3axsarbiBalowan cepua — cse-
ToaMoAHble cBeTUNbHUKK [1B0

Ceetunbhukm 160 1001—1008 npea-
HasHayeHbl /11 MECTHOIO OCBeLLEeHMs
BHYTPU MMUAbIX, NOACO6HBIX U O6LIECTBEHHBIX MOMELLEHUIA (KYXOHHbIE 30HBI,
HULWK, WKadbl U T.A.). MOHTUPYIOTCA Ha CTEHbI UK NOTONOK. MIMEIoT BO3MOMHOCTb
rMbKoro n Mectkoro coeguHenus. NpeaycMoTpeHo wneiigoBoe coeanHeHne 10
10 cBETUNBHWKOB B pAA.

CeetunbHuku IGO0 1001—1004: 3, 5, 8, 11 BT; kopnyc u3 BX, paccenBatens
13 NMPOYHOro U NIerkoro nonMkapboHaTa ¢ BbICOKOI CBETOMpONMycKatoLLeil 1 pac-
ceunBaloLLien cnocobHOCTbIO.

CeetunbHukmu B0 1005—1008: 4, 7, 12, 16 BT; kopnyc 13 anioMuuns (Ma-
bl BEC, MPOYHOCTb, 3aLLMTa OT KOPPO3UK).

CeeTtunbHuku 160 1009—1012 npeaHasHayeHbl 415 OCBELLEHUSA BHYTPY MO~
Mellennin MKX, NpoMbILLNEHHBIX MM KOMMepYecknx 06bekToB. MolHocTb: 2x9
n 2x18 Bt; kopnyc u3 metanna. f1I60 1011 n 1012 yKkoMnnekToBaHbl 3aLLMTHOM
peLueTKon.

+7 (495) 542-22-22/23 www.iek.ru

HaknagHoi HacTeH-
HbIA CBETUABHUK
cepun «Kocta»

MpencraBnseM HaknagHo HacTeHHbIN cBeTUNbHUK 16-320 J1 cepum «KocTsax» ¢
KOMQOPTHOW A/1s a3, paBHoMepHow, kpyrosoi (360°) 3aceeTkoi cBeTopaccenBare-
N5, CBETUNBHUK MMEET MOBbILLIEHHBIN YPOBEHD Mbisie- 1 BarosalumiLeHHocTy. Mpeay-
CMOTpeHb! ABa Bap1aHTa NNacTUKOBOro 0CHOBaHWA — 6e0ro 1 YepHoro LIBETOB.

YcTaHOBNEHHbIE HA METaNIUYECKUiA TENNOOTBOA YETbIpe allOMUHUEBbLIX CBE-
TOAMOAHBIX MOAYNA coaepkaT 24 BbicokoaddekTuBHbIX cBeToauoaa LG Innotek
B kopnyce 5630 v B coueTaHum ¢ HagemHbIM gpaiiBepoM dupMbl MeanWell obe-
CMeynBalT AENCTBUTENBLHO AOAMMIA CPOK CIYAKObl CBETUIbHMKA C 04YEHb HU3KOM
nynbcauueit CBETOBOro NoToKa.

TexHuyeckne xapakTepuUCTUKK: i
nutanue: 100...240 B;

MowHocTb: 16 BT;

CBETOBOW MOTOK (Mocne cBeTopaccemBaTens):

1150 nm;

K03 PULIMEHT NyNbCaLMU CBETOBOrO NOTOKA —

He 6onee 2%;

uBeToBas TeMnepaTypa: 5000 K; —
yron pacceuBaHnus ceta: 360°%; F
cTeneHb 3awmThbl: IP54; —

LEDINGRAD

J0 APKOCTH COJIHEYHOI'O CBETA

—_
« pasmepbl: 320x180x100 mm;
 rapaHTua — 3 ropa. o \
LieHa (posnuua) —1400 py6. h

+7 (812) 5-777-909 www.ledingrad.ru
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YAnuHbIA CBETOAMOAHBIN
CBeTHNbHUK GSS

CeetunbHuk GSS npegHasHa-
YeH Ans 0CBELLEHWUs MarucTpanei,
YA, [OpOr, OTKPbITLIX MOLLALA0K
W NpOWU3BOACTBEHHbIX MOMeLLe-
HUWA.

XapaKkTepucTukK:  MOBbILLEH-
Has  CBeToOTAaYa; HajeMHas
KOHCTPYKLUMS; HU3KAA LeHa; ans
MOLLHOro paboyero o0CBeLeHus.

OcHOBHOE Ha3Ha4eHue: 3ame-
Ha MarucTpanbHbIX YIUYHbIX CBE-
TUnbHUKOB ¢ namnamu APJ1, AHaT, IPY, uto obecneunBaeT KpaTHOe yBEAUYEHUE
3KOHOMUYECKOI 3QHGEKTUBHOCTU U HAAEMHOCTU CUCTEM OCBELLEHUS.

Mpenmyiectsa:

BbICOKME nokasaTenu ceetootaaun — ot 130 nm/BT;

MouHocTh: 30...120 BT;

okynaemoctb — 12-18 mec.;

HafeMHbli, BOOOHEMNPOHULIAEMbIN;

NOBBbILLEHHbI 3aMac NPOYHOCTY;

KOpMyc W3 anioMUHUEBOTO NpodUNs;

NS YBENUYEHNA IKOHOMUW MOTYT BbITb OCHALLEHbI AATYMKOM ABUMEHUS;

He TpebyeT 06C/yMMBaHMSA 1 3aMeHbI /MM B TEYEHUE BCEro Cpoka aKCryataLmu.

+7 (8552) 54-45-75

www.geliomaster.tk



diomaQ

3A0 HMNO «fdioMa» ABnAeTCA poc-
CMNCKMM pa3paboTymMKOM M NPOM3BO-
aVTeneM CBeToaMoAHOM MpoAayKuum
ONA pasnuuHbIX chep npUMeHeHus
(ynuuHoe, odpucHoe, Npon3BoaCTBEH-
Hoe ocBeleHne n MKX). Ucnonb3osa-
HME MCTOYHMKOB NUTaHMA, NOTHOCTbIO
pa3paboTaHHbIX W  MNPOM3BOAMMBIX
3A0 HMO «[ioMa», 6e3 3neKTponnuTun-
YEeCKMX KOHOEHCATOpOB M TOJSIbKO Ha
6peHa0BbIX KOMMAEKTYIOWMX KOMMo-
HEeHTax YyBenu4MBaeT CPOK CAyoObl
CBeTUAbHMKOB Ao 10 net npun Tem-
nepatypax —40...45°C. [puMeHAeMble
HaMU YHWKanbHble fMH3bI (6opocu-
NIMKATHOE CTEeKNI0) M CBepxbApKue
ceetoanogHele Matpuubl  Chip-on-
board Ha Kpuctannax Bridgelux B
VAWYHBIX CBETUAbHMKaxX cepuin OKY-
131 »n OKY-121 (cM. puc. 1) no3so-
NAT paBHOMEPHO pacnpegenAaTb
CBETOBOM MOTOK C MaKCMManbHOM
cBeToOTAa4ven, yYTo genaet 3PpodeKT
ocBelWeHMA KOMOOPTHbBIM M 6naro-
NpUATHBIM AnA BocnpuATuA rnas. K
TOMY e, rMaBHbIM MPeMMyLLeCTBOM
CBETOAMOAHBLIX YMYHBIX CBETUSIbHU-
KOB ABNAETCA 3KOHOMMA [LEHEMHbIX
CpeacTB 3a CYeT COKpalleHMA pacxo-
[0B Ha onnaTy 3N1eKTPUYEeCKom 3Hep-
ru, T.K. CBETOANOAHbIE CBETUNbHUKK
noTpebnAlT B YeTblpe pasa MeHblue
3M1eKTpo3Heprun. Mbl  npegnaraemM
ceBeTognogHble aHanorm [OKY-121-
100/100-220 w» [KY-131-90/100-
220 B3aMeH YyCTapeBLWMX WU yXKe He
3KOHOMWYHbIX CBETUMbHWKOB Cepum
PKY ¢ AP/ (gyroBbiMM pPTYyTHBIMM
namnamm) MouwHocTeio 400 BrT.

PeanbHoe noTpebneHne 3neKTpo-
3HeprMM OOHWM CBETOAMOAOHLIM CBe-
TunbHMKoM DYMA [KY-121-100/100-
220 coctaBnset 100 BT, TOrga Kak y
yamyHoro ceetunbHuka [PJ/1-400 ce-
pun PKY C gyroBon pTyTHOW namron
BbICOKOr0 AaBfieHnsa 3TOT MoKasaTtesb
paBeH 490 Br.

ONCKYCCUA

lipenmyiyectBa
CBETOAUOAHOr0 OCBeLleHus
Ha npumepe YNIUYHbIX
aeTinbHUKOB oT HIM0 «[lioma»

CtomMocTb 1 KBT-Y 371€KTpO3Heprum
3aBMCUT OT:

— CTaBKM Tapuda Ha 3NEeKTPO3HePruio;
— CTaBKM Tapuda Ha MOLLHOCTb;
— BpEMEHM WCMOoSb30BaHWA 3afABMeH-

HOW MOLLHOCTW.

B pacyetax umcnonb3oBaHo ycpead-
HEeHHoe 3Ha4YeHWe CTOMMOCTM 3MEeKTPOo-
3Heprum — 4,5 py6./(KBT-u).

Pacuem

CBemunbHuk DYMA [KY-121-100/
100-220

100 Bt - 124 - 365 aH. = 438 KBTY
3arog

438 KBTu
= 1971 py6./roa.

CeemurnbHUK ¢ namnol [PJ/1-400

490 BT1-124- 365 gH. = 2146 KBT4
3aroqg

2146 KkBTy - 4,5 py6./(kBTu) =
= 9657 pyb. 3a roga.

3KoHoMuA

2146 KBT-4 - 438 KBT-4 = 1708 KBTu
3aroa

1708 KBTu - 45 py6./(KBTu) =
= 7686 pyb. 3a rog c ogHOro cBeTUb-
HuKa DYMA [OKY-121-100/100-220.

PaccMoTpM B KadecTBe npuMe-
pa 3agady Mo OCBeLeHWD nepumeTpa
YAMYHOM NfoWaan cpegHero no pas-
MepaM TOpProBOro LeHTpa M3 pacdyeta
ycTaHoBkmn 74 wt. OKY-121-100/100-
220 BMeCTO 74 WT. YAN4YHBIX CBETUSb-
HMKoB PKY C wucnonb3oBaHneM namn
OPN-400:

741708 KBTY =
3KOHOMMA B roA.

45 py6./(KBTY) =

126392 kBT —

126392 KBty - 45 py6./(KBTY) =
= 568764 py6. — 3KoHOMWA 3a rog.

568764 py6./4380 4 = 130 pyb./u.

568764 - 3 roga (rapaHTUiHbIN ne-
pvog) = 1706292 py6. — 3KoHOMMA 3a
3 ropa.

Cmoumocmb LED DYMA [KY-121-
100/100-220 (100 BT) = 8700 pyéb.

JKOHOMMA B rapaHTUMHLIA  Mepu-
oa (Tpn roga) 1706292/8700 pyb6. =
= 196 wTt. COKOHOM/EHO AeHer: 3KBU-
BaneHT ctommoct 196 wrt. LED DYMA
[KY-121-100/100 (100 Br).

3arpayeHo Ha Nokynky 74 wt. DYMA
[KY-121-100/100-220 - 74-8700 =
= 643800 py6.

Yucmasa 3koHoMuA MUHYC 3ampa-
mbl HA NOKYNKy

1706292 py6. - 643800 py6. =
= 1062492 py6. (32 rapaHTUiMHbLIMA ne-
pvoa 3 roga), Unm 3KBMBasIEHT CTOMMO-
ctm 122 wr. DYMA [1KY-121-100/100.

MonHaA oKynaemocTb 3aTparT, BKIO-
YyaA 3aTpaTbl Ha MOKYMKy CBeToaMoa-
Horo 060pyAoBaHWA, 3a CYET IKOHOMMM
3M1eKTpo3Heprmm — 1 rog n 2 Mec. la-
PaHTMMHBIN CPOK: 3 roga.

BbipasHusaHue 3ampam, BK/4AA
3ampamel Ha NOKYNKy

3500 py6. - 74 wr. (cToMMocTb 74 wWr.
cBeTUNbHMKOB cepumn PRY c [IP/1-400) +
+ (2146 KBT-u/rog — 3aTpaTbl Ha 3NeK-
Tpo3Hepruio 4,5 py6./(KkBT-v) - 74wT.) =
= 259000 py6. + 714618 pyb. =
= 973618 pyb. (6e3 3aTpaT Ha 3aMeHy
namn, Apoccenei, MOHTaHbIX paborT,
3arop);

Puc. 1. YnuuHbiii ceemunbHuk cepuu KY-121 om HIMO «fioma»
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8700 pyb. 74 wT. (cTouMMocCTb
74 wrt. ceeTunbHMKoB DYMA [KY-121-
100/100) + (438 kBtu/rog — 3a-
TpaTbl Ha 3neKkTpo3Hepruio 4,5 py6./
(KBT4) - 74 wt.) = 643000 py6. +
+ 145854 pyb6. = 788854 py6.
(nnoc — He TpebyeT AOMNONHUTENbHO-
ro obcnymBaHumaA).

Mpy MOKyMKe CBETWUMBbHWKOB Cepum
PKY c namnamn [OPJ1-400 » cBeTub-
HukoB DYMA [KY-121-100/100-220
BblpaBHVMBaHWe 3aTpaT 3a CYeT 3KOHO-
MWW 3MIEKTPO3IHEPTMM HACTYMMT Yepes
10 mec.

Mpn  panbHenwen  3Kcnayataumm
cBeTunbHMKM DYMA [KY-121-100/100

obecrneunBalT OOMOMHUTENBbHYI0 3KO-
HOMMIO (CpoK aKcnnyaTaumm — 10 nerT)
3a CYeT UCNoNb30BaHMA CBETOAMOLHOM
TEeXHOM0rnK.

MockonbKky Ha PKY c [OP/1-400 B
nanbHenweM TpebyloTcA pacxodbl, HU
0 KaKoM OKyrnaemoCTw 3aTpaT pedyb He
naer.

Mnamexcu 3a 371eKMpo3Hepauio
nocsie B8bIpasHUBAHUA 3ampam U Yu-
CmMas 3KOHOMUA, BK/IIOYAA NOKpbimue
3ampam Ha NOKyNKy

3aTpartbl Ha onfaaTy 3MeKTpo3Hep-
rmm ceetunbHMKamm PKY ¢ namnamm
[P/1-400 nocne BblpaBHMBaHMA 3a-
TpaTt B TeyeHue nocnegywowmx 2 net

M 2 Mec. = 2146 kBT - 4,5 py6./(KBT) -
-2,17 ropga - 74 wrt. = 1550721 pyé6.

3aTtpartbl Ha OnaaTy 3/1IeKTPO3HEePrm
DYMA [KY-121-100/100 nocne BbI-
paBHMBAaHWA 3aTpaTt B TeyeHue nocsie-
aywlmx 2 neT n 2 Mec. = 438 kBT-u/rog
- 45 py6./(kBT-v) - 2,17 roga - 74 wr. =

= 316503 py6.
Yuctaa npubbiab Mo 3KOHOMMK (MK
OeHbrv,  «3apaboTaHHble»  CBETOAM-

0AHbIMM  cBeTUbHWMKaMu DYMA  [IKY-
121-100/100) 3a 2 roga n 2 Mec. =
= 1550721 py6. - 316503 py6. =
= 1234218 py6. (B TEUEHME rapaHTUIMHOIO
rnepvoaa), WM 3KBMBAMNEHT CTOMMOCTU
141 wt. DYMA OKY-121-100/100-220.

Poccniickan cBeTopmoaHas MHAYCTPUA CTpafaeT
oT npo6nem, KoTopble ;0 CUX NOP TaK U He pelLleHbl

7 wiona B MockBe nopj npeAcefaTenbCcreom
reHepanbHoro AupexkTopa AreHTcTBa cTpaTernye-
ckux unmumatue (ACK) Anapes Hukutnna npowen
KPYTAblil CTOM N0 BONPOCY Pa3BUTUA NPON3BOACTBA
3Heproad(peKTUBHON CBETOTEXHNYECKON NPOAYK-
LM Ha OCHOBE CBETOANOAHBIX TEXHONOTUI.

B coBewwaHnm npuHAnm yuactue npeActraButenu
0TpauIeBbIX 06beAVHeHNI NpoU3BOAUTENEN, CO-
TPYAHUKN HaYYHO-MCCNe0BaTeNbCKUX OpraHu3a-
Luit M NpodUNbHBIX GefiepanbHbiX MUHUCTEPCTB

1 BEAOMCTB - AMPEKTOp AenapTamenta MunTpyaa
PoccumuBanepuii Kopx, 3amectutenn gupektopa
nenaptameHTa MuHnpomropra Poccun Oner
bpanpaa, 3amecTutenn AnpeKTopa AenapramenTa
MunsHepro Poccun imutpuii MenbHUKOB, Hayanb-
HUK otaena MuxsakoHompassutua Poccun Makcum
PomaHoB, 3amecTuTenb HayanbHIUKa ynpasneHns
PocnotpebHaasopa Anapeii [ycbKoB, a Takke
npeacraButeny MuHobpHayku Poccum, Muncrpos
Poccum n npodunbHoro HUN Poccranpapra.
WNHuumaTop npoekTa, 06paTUBLUNIICA 32 NOAAEPX-
Koit B ACU, reHepanbHbliit gupektop 3A0 «(BeT-
naHa-0nTo3nekTpoHnKa» Anekceit MoxHaTKuH
pacckasan o NpUuNHax, KOTOpble NIer/N B 0CHOBY
peLueHuA 0 C03AaHNM CUCTEMHOTO NPOeKTa.

Mo ero g1oBam, poccuiickas BeToAUOAHaAA
UHAYCTPUA CTPaAaeT oT npobnem, KoTopble yxe
HeOAHOKPaTHO 06CyMAaNNCb B NPodeccMoHanbHoi
cpepe, 0fHaKO, MX peLleHIe 0 CUX Nop TaK 1 He
6b1210 HaliieHo:

MepBbiii 6110k Npo6nem - 370 HeCoBepLLIEHCTBO
HOPMaTUBHO-TeXHNYecKoi 6a3bl. Bo-nepebix,
CyLLeCTBYET PAA HOPMATUBHbIX JOKYMEHTOB,
CHulos, CAHMWHoB, F0CToB, TexHUUECKUX perna-
MEHTOB, COAiepXaHue KOTOpbIX, KaK 0TMeYaloT oT-
pacneBble JKCNepTbl, He N03BOAAET B NONHOI Mepe
BHeApATb Hanbonee KauecTBeHHbIe JHeproddhex-
TUBHbIE peLleHuA B 06/acTu 0cBeLLeHus.
Bo-BTOpbIX, paboTa no coBepLIEHCTBOBAHUIO HOp-
MaTuBHo 6a3bl BefeTca beccuctemuo. U 3avacryio
MHOT1Ie HOPMaTNBHO-TEXHUYECKME LOKYMEHTDI,
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npuHUMaemble B 3Toii 06nacTy, npoTUBOpeyar
apyr apyry. 0Tciona BbiTekaeT BTopoii 6ok
npo6nem - 0TCYyTCTBUE €ANHOI0 KOOPAUHATOPA
BOMPOCOB Pa3BUTHA PbIHKA IHEPro3GpdeKTUBHON
CBETOTeXHUKM. B 31001 chepe pa3nuuHbie Bo-
Npocbl 0THOCATCA K NOIHOMOYMAM LieNoro pAaa
MuHucTepcTB: Munnpomtopra Poccun, MuHanepro
Poccuu, Mutcrpos Poccun, Pocnotpe6Hag3opa,
MunskoHompa3ssuTua Poccuu, MunobpaHayku
Poccum, Muntpyaa Poccun. U 3pech BaHo, 4to6bl
KNnioyeBble peLieHns npuHUManicb Bo B3aumo-
DelicTBUN € 1eN0BbIM 006LLeCTBOM, 0TpaceBbI-
MU 00beAUHEHUAMM.

OTAenbHbIil BONPOC - 3T0 HECOBEPLUEHCTBO CUCTE-
Mbl F0C3aKyMoK.

Ha pbiHKe TaKe 0TCYTCTBYeT KOHTPONb KauecTBa
npoAyKuuu, peanusyemoii Ha Tepputopun Poccun.
TaK KaK Ha ceroHALLHUA MOMEHT 3aKoHoaTelb-
CTBO N03BONAET NOCTABLUMKY 3aABUT Nlo6ble
napameTpbl, NOCTaBUTb NPOAYKLMIO, a NOTOM
nepeperncTpupoBaTbCA U He HECTH HUKAKYI0 OT-
BETCTBEHHOCTb 32 TO, YTO TOBAp HE COOTBETCTBYET
3aABNEHHbIM XapaKTepUCTUKaM 1 KOHTPaKTHbIM
YCIOBUAM.

CucremHble npeanoXeHusA B 310l cpepe 6buM Noa-
nepxaHbl Munnpomtoprom Poccum u MunsHepro
Poccuu. «[ina Hac 60n1bHOI BONpOC - KauecTBo.
Ceityac, N0 HaLMM IKCNEPTHBIM oLeHKaM, 60 %
HaXoAALLIeACA Ha pbIHKe NPOAYKLIMN He CO0TBET-
CTBYeET CAHUTapHbIM Tpe6OBaHNAM, He C00TBET-
CTBYET 0X1AAEMOI NPOAOIKUTENLHOCTH N0 CPOKY
any6bl. U Hnuero caenatb Henb3A. Cyiectyio-
L4an cuctema He pabotaeT, - 3aABMN 3aMeCTuTeNb
AvpekTopa [lenapramenta sHeprocbepexeHna

11 NOBbILIEHNA SHEPreTUUEecKoit dPPeKTMBHOCT
MunsHepro Poccun imutpuii MenbHuKoB.
HayuHble KONNeKTMBbI yCNeLwHo BeAyT pa3pa-
60TKM HOBbIX YMMOB, 1 3Ta NPOAYKLNA CNOCOOHA
COCTaBUTb KOHKYPEHLIMI0 UMNOPTUPYEMOI C TOUKN
3peHunA TeXHONOrMyeckux napametpos. OfHaKo
NnoKa PoCCUACKUMU KOMNAHUAMU NPOU3BOANTCA

BCEro NNLLb 5% cBeToanoA0B. Mpy 3ToM KauecTBo
KOHEYHOI1 NPOAYKLNM HaXOAUTCA Ha 06Liemupo-
BOM YPOBHe, 1 IPeACTaBUTENM OTPACIN YBEPAIOT,
YTO HUKAKMX TEXHONOTNYECKNX TN CUCTEMHDIX
OorpaHuyeHuii AnA pacumnpeHns Npou3BoACTBa
CeroAHA HeT, a CNpoc Ha (BETOAMOAbI YBEPEHHO
pacrer.

«He3HauuTenbHblit 06bem NpoM3BoACTBa N0
CpaBHEHMI0 ¢ 3apy6eXXHbIM 1 CHUMKEeHMe NOLINH
Ha BB03 cBeToANoA0B Ao 0 K 2015 roay - He
N03BONAT NPeANOKUTb PbIHKY KOHKYPEHTHble
LieHOBble MapameTpbl. [p1 ToM, 4TO OCHOBHOI
KOHKYPEHT poccuiickux npoussoputenei — Kurait
- aKTUBHO Cy6cuanpyeT cBONX NPON3BOAUTENEIA.
Y706b1 NOBbICUTL KOHKYPEHTOCMOCO6HOCTH, HAM
Heo6X0AUMO yBeNUYMTb UIMNOpTO3aMeLLieHue
CBETOANOAHbIX KOMMOHEHTOBY, - yTBePXAAeT
EBreHuni lonuH.

Axppeit HUKUTUH cunTaeT, uto B 3TOM BONpoce no
nyt1 Kutasa natu He crout.

lpeacraBuTeny HayuHbIX OPraHU3aLNi TaKxKe
noAAepKanu co3aaHne CUCTeMHOT0 NPoeKTa i
U3N0XMNK CBOE BUAEHUE NPO6EeMbl.

«[po6nema HayKu He B TOM, 4T0 OHa C1a6o
(GuUHaHpYeTCA rocyaapcTBom, a B TOM, YTO
pe3ynbTatbl MCUIEA0BAHNI C1ab0o BocTpe6oBaHbl
KpYNHOIi NpoMbILUNeHHOCTbI0. Ho, K coxaneHmio,
B 061acTH CBETOAMOAHOM NHAYCTPUM TFaHTOB
NPOMbILLIEHHOCTY HeT. M13-3a 3Toro CTpaaloT u
HayuHble UCCIef0BaHNA U pa3paboTKm», - nona-
raeT 3amecTuTeNnb AUpeKTopa no Hay4Hoil pabote
Ou3nko-TexHuueckoro MHctutyta um. A. 0.Uodpde
BukTop YcTuHos.

Mopgoaa utorn Bcrpeun, Anapeit HUKUTUH Bbl-
pasun Hajiexay Ha To, YTo B 6nxaiiiee Bpemsa B
CTpaHe BCe e NOABUTCA XOTA 6bl 0AMH CUNbHbII
UFPOK, KOTOPbIN CMOMET KOHKYPUPOBaTh C MUPO-
BbIMM NPON3BOAUTENAMY He TONbKO B Poccum, Ho 1
Ha 3apy6eXHbIX pbIHKaX.
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Nln3aiiH KaK cpeACcTBO
KOMMYHUKaLW

TaTtbaHa KoweeHko, yCTpamBaeT HoYb, ynpaBnAeT HeboM. CoBceM gpyraa mctopuAa — BMAEO
BeAyLwWwMiA CNeLMasIMCT No AU3aiHy CTvMyn HangeH, O0/MKHA MPOM30MTU  «TaHuyloWwme B TEMHOTE».

oTAena no cBA3AM C obllecTBeHHO- peakuma ocMbiCeHns obpasa 4epes BalwHM pacrnonoMeHbl TakMM 06-
cTbio 000 «CBeTocepBUC» MeTadopy. pa3oM, YTO MoKasaTb Kaagyl M3 HUX

BeuepHuti 20pod — 3mo 2poMadHas
cueHa, Ha Komopot cBem pasbi2pbi-
Baem cBoll cnekmaksib. Llenaa 2amma
YyBCMB BO3HUKOEM y YesoBexd, Mu-
HOBaBLWe20 MeMHsbIll 0B0p U BbiLUed-
LLe20 Ha XOpoLLIO OCBeLUeHHYIo yauLy,
a danble — naowadu, Mocmel, nNa-
MAMHUKU — Bne4yam/sieHus, 3MoyuU.
[oneue 2006l pabomas co cBemom,
MbI NOHAJU, YMO NOKA3bIBAMb €20 He-
uc4yepnaemble BO3MOXCHOCMU MOXCHO
Yepe3 socnpusmue Yesnosexad. Tax
NOABU/ILCL HALUU apm-Budeo, KaneH-
dapu, OMKpbIMKLU.

Ctunb ropoga M ero ucTopuydeckue
JocTonpMeyaTenbHOCTM B BeyepHee
BpPEMA MOXHO YBUAETb M OLeHWUTb TOSb-
KO MpW HannuMmM CBETOBOr0 AM3anHa,
KOTOpbIM ABMAETCA OCHOBOM apXuUTeK-
TYPHOIrO OCBeLleHuA.

Halwwe BocnpuATWe, No yTBEPHOEHMIO
ncvMxonoros, onpegenAeT CBA3b «CTU-
Mynl — peakuuAx». ITOT nocTynar cran
OCHOBOW AN1A NpeAcTaBneHns obuecTsy
Halmx paboT Mo apxXmMTEKTYPHOMY OCBe-
LeHWIo.

[nAa dopMmnpoBaHMA BOCAPUATUA Mbl
MCnofb3yeM pasnnyHble BUAb! AM3anHa.

MYNbTUMEQAWHBIA AU3AWH

CBoeobpa3sne ocBelleHnsa Hosoro
Apbarta (puc. 1) B apT-BMAE0 MNOKa3aHo
Yepes IMOLMM [EBYLLKK, COBEPLLAIOLLEN
POMaHTUYeCKYI0 MPOrysky Mo yavue u
nonagawuier 13 npasgHvKa cBeTa B
BbICOTHOM YaCTW y/MUblI B CMOKOMHYIO C
MOHOXPOMHbLIM OCBELLEHMEM 30HY Ma-
I03TaXKHOM 3aCTPOMKW.

BH1MaHme durKcmpyeTcA Ha cloxKeTax
Meanadacagos M Ha CBETOBOM AMHA-
MVKe B Hayane nyTu, a 3aTeM — Cro-
KOVHOe Co3epuaHue MCTOPUYECKOM Ya-
CTM ropoaa.

MnaHeTapuit — 3TO KocMoc (puc. 2).
Tema 3aragoyHas v Heobbl4HasA. 34ech
MCMonb30BaH 3GOEKT HEOKMOAHHOCTW.
3BY4MT CTMXOTBOpEHWE MaAKoBCKOro;
aBTop becegyeT c [naBHe63aBenyto-
UMM, KOTOPbIM 3aXuraeT lOMHbIM KpecT,  Puc. 3. MyasmumMeduiinbiii dusaiiH «<MemaMopgo3bi»
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Puc. 4. Apm-KkaneHdapb. Payuickas HabepexcHas

Puc. 5. Habop omkpbimok Ha meMy «Kynbmypa - caem»

B naHgwadTe ropoga o4YeHb C/IOXKHO.
Hy»Ha nctopuma. M BoT — 6aLLHM TaH-
LYIOT, MEHAIOTCA My3blKa/lbHblE PUTMBI,
paboTaeT uBeTOoAMHAMMKA. 3penuiie
BreyatnAiowee. Peakuuna 3putena —
yOMBNEHWE, MBON MHTEpeC.

Hy wn, HakoHeu, «MeTamopodo-
3bl» — MIpa Co CBeTOM, abcTpakums
(pmc. 3). CBeT, oKa3biBAETCA, MOXKET
BCeE.

Mbl co3HaTenbHo npuberaemM K
apt-smgeo, pabotaeM C TanaHT-
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fIMBLIM  KOIMEKTMBOM  creunanu-
CTOB B 061actv MynbTumeauna. Mol
3HAeM, YTO HaM HYXHO, U BMecTe C
HVMU MLLEM XYOOMECTBEHHbIEe pelle-
HUA.

O BKycax, Kak M3BEeCTHO, He CropsT.
MOHATHO, YTO AANEKo He BCeM 6/IU3KM
TaKue peLleHun, XOTA [0CTaTo4YHOoe Ko-
SIMYECTBO JI0AEA OTHOCUTCH K HaLuM
paboTam nosioxmTesnbHo. Ho game oT-
puuaTenbHbIl MHTEPEC — 3TO Morpy-
¥EeHVe B TEMY.

NONUrPAGUYECKUIA AU3ANAH

Hawa KomnaHuA eerogHo BbIny-
CKaeT nepekvaHble KaneHaapw. Kawk-
apin MecAy — ¢oTtorpadma obbeKTa.
Kpacveo. He HagoenaeT B TeveHue Me-
caua.

Ho nHorga, oTcTynvB OT KAacCuKK,
Mbl defnaeM apT-kaneHgapb (puc. 4).
Paylickana HabepexHasn, Beyep. B Boge
OTPaXKEHWE apPXMTEKTYPHOr0 ocCBeLle-
HWA 30aHWIA. Bce TOT e nockin — BO3-
MOXHOCTM CBeTa Heucyepraembl. Ho
MoKasaHo 3TO He BMPAMYIO, a onocpe-
[0BaHo.

2014 rog obbsaBneH Nogom KynbTy-
pbl. Y «CBeTocepBuca» 60MblIoe Kon-
4YecTBO PaboT Mo aApPXUTEKTYPHOMY OC-
BELLEHMI0 06 LEKTOB Ky/bTypbl.

Mbl  BbINYCTUAM  HAboOp OTKPbI-
TOK Ha TeMy «KynbTypa — cBeT»
(puc. 5). Ha nuuesoi cTopoHe oOT-
KPbITKM — BeYyepHAAa ¢oTorpadpua
Teatpa, My3ef, CKynbnTypbl. Ha 060-
poTe — CTUAM30BaHHOe 0603Ha4ve-
HMe, CMMBOM TOr0 BMAa WMCKYCCTBQ,
K KOTOPOMY MOXHO MpuobLmnTLCS,
3amgA BHyTpb. [nA 3TOro ncnonb3o-
BaHa rpadwuka.

MaMATHMK Toronio. Mbl BCe NoOM-
HWUM ero, BUAMMO, HaBcerga akTyanb-
Hble cnoBa: «B Poccum gBe begbl —
OYpaKM M O0pOruv», a MepCcoHarku
«PeBu3opa»... TYT y¥ Hu4ero obbsc-
HATb He Hago.

«[JetTn — epTBbl NMOPOKOB B3POC-
NblX»;  CKYNbATYpPHaA  KoMmMo3vumsa
M.LLeMAKMHa 3agyMaHa Kak anneropvs
60pbbbl co 310M. CHoBa obpatumcA K
Knaccmke — M.bynrakos, «Mactep u
MaprapuTa»: «...14To genano 66l [Jo6bpo,
ecnm bbl He 6b110 3na...».

MawKkoB OOM — «BeYHOe» rycuMHoe
nepo.

TpeTbAKOBCKaA ranepea — KMUCTb,
nanuTpa.

Kasanocb 6bl, HMYEro HOBOroO Mbl
He coobwaeM. Ho ¢opma nogaum, yc-
NIOBHOCTb M306parkeHnsa, NoATeKCcT B
HEeKOTOpbIX CAy4asx — 3TM Breyart-
JIeHMA 0CTalTCA B HaWeM noaco3Ha-
HUU. A MMEHHO K 3TOMY Mbl U CTpe-
MUMCA.

BocnpuAThe 1 oco3HaHMe — Mbl CTa-
paemcAa cgenatb 3TW MCUXoNornyeckme
npoueccbl GOPMUPOBAHMA MHEHWUA W
BrneyatneHnsa Haubonee LeNCTBEHHbI-
MW, 3MOUMOHanNbHbIMKU. LLIMpoKne BO3-
MOMHOCTM A71A 3TOr0 HaM MpeaocTaB-
nAeT Aun3anH.

(- CeBeroCepBuC
NL e womnanus




BepHo Pam,
rnaBsa otgena ceetogusaiHa Philips
«CBeToBbIE peleHUsa»

CerogHA 3Hepro3pPeKkTMBHOCTb, 3KO-
JIOFMYHOCTb M «3efIeHoe» CTpouTeNb-
CTBO CTanu o0ObLWemMVMpoBbIMM 3adava-
MW He TOMbKo AnAa busHeca, HO M AnA
npasutenscTea. B Poccun Takke Ha-
uMHaeT GopMMpoBaTbCA  TeHAeHUMA
nepexoda Ha BbICOKME 3KOMornyeckme
cTaHgapTtbl. OCHOBHOM 3agaden «3ene-
HOro» CTPOUTENbCTBA ABMAETCA CHW-
YKEHWe YpPOBHA NOTpebneHnA pecypcoB
(MaTepuanbHbIX M 3HEPreTUYecKux) Ha
NPOTAMKEHUM BCETO MM3HEHHOr0 LMKNa
3[4aHWi: 0T Ha4ana CTPoOUTENbHBLIX pa-
60T 40 3KCNyaTaummn, peMoHTa 1 cHoca.
Kypc Ha aHeproadeKTMBHOCTb, B3ATLIN
npaBuTenbCTBOM Poccum, U MOCTOAHHO
pacTywme LUeHbl Ha 3M1eKTPO3Hepruio
3aCTaBNAT NPUMEHATL HOBEMLIME pa3-
paboTKM NOBCEMECTHO, B TOM YnC/IE U B
co3aaHunM 0GUCHOro NpoCcTpaHCTBa.
BarkHyl0 ponb B «3e/1eHOM» CTPOW-
TeNbCTBE UrpaeT oceelleHre. [NpaBunb-
HO MogobpaHHOe CBETOBOE peLLeHue
NO3BOAET 3HAYUTESNBHO CHU3WUTL Hera-
TUBHOE BO34EMCTBME HA OKPYMHAoLLYIo
cpegy. Hanpumep, ecim 6bl B Poccum
MOMHO OblfI0  OCYLLECTBUTL  MOJHLIN
nepexog Ha CBETOAMOAOHbLIE MCTOYHMKM
CBeTa, Bblbpockl CO, COKpaTUANCE Bbl Ha
16,9 MNH. TOHH B roa, YTO 3KBUBANEHT-
HO 3arpsA3HeHuI0 Bo3dyxa OT 4,2 MfH.
TPaHCMOPTHLIX CPeACTB CpeaHero pas-
Mepa. [lpy 3TOM exerogHbl pacxon
3/1eKTPO3HEPrUM Ha OCBELLEHMEe COKpa-
T™MNACA 6bl HA 46,3%. 3KBMBANEHTHbIN

Jxonornunbin ceeTt Philips

06beM BbipabatbiBaloT 14 60nblumx (Mo
500 MBT) aneKTpocTaHuun.

MHorve MexayHapoaHble KoMMAaHum
NPUOEPHMBAIOTCA «3e1eHOM» MOMUTUKM
M peanusyioT ee B CBOMX POCCUMCKMX
npeacTaBUTeNbCTBaX B COOTBETCTBUM C
MeXayHapoaHbIMX CTaH4apTaMu, CTa-
HOBACb Obpasuamu nogparaHusa anAa
OTEYeCTBEHHbIX pa3paboTumkos. B Mu-
POBOV MpaKTWKe CeroaHA NPUMEHAITCA
[Be OCHOBHble CMCTeMbl oueHKku: LEED
1 BREEAM. [na nio6oi KoMnaHum 06-
nafjaHve ceptuduMKaTamm 3TUX AOBYX
CTaHAapTOB He NPOCTO MoBOA AN1A rop-
[0CTW, HO M MOKa3aTeSb BbICOKOM CoLmM-
aNbHOM OTBETCTBEHHOCTM.

LEED (Leadership in Energy and
Environmental Design — «J/ludepcmso
B 06/10CMU 3Hep2emu4YecKo20 U 3K0J10-
2U4eCK020 NPoeKmMuUpPoBaHunA») — peli-
muH20B8as cucmema, pa3pabomaHHas
amepuKaHcKkuMm CosemomM no  «3ese-
HbIM» 30aHuUAaM (US Green Building
Council) u onybnukosaHHas snepasble 8
1999 200y. Cucmema LEED cocmoum
U3 CemMu OCHOBHbIX pa3desnos. Kaxc-
Obili pa3den pa3bum HA NyHKMbI, NO
KOMOopbIM NPOEKm MOoXcem noJsy4umb
00uH unu bonee bannos. Obwee Konu-
yecmso 6annio8 Moxcem nonadame 8
00HY U3 Yembipex Kamezopull cepmu-
¢uKayuu, nocse Yye2o 30aHU0 NPUCBA-
uBdemcs Umo208ads OUeHKd.

BREEAM (BRE Environmental As-
sessment Method — «Memod 3Kosi0-
a2uqeckol oueHku OpeaHu3zayuu no
uccnedosaHu 30aHuli») — pelimuH-
20804 cucmema, paspabomaHHasa dpu-
maHcKoli OpeaHu3auyueli no ucciedo-
BaHulo 30aHuli (UK Building Research

Mocne okoH4aHMA yHuBepcuTeTa B 1986 r. bepHo Pam Havan

CBOI0 Kapbepy B LieHTpe TexHM4eckux pa3paboTok B 0TAENE Malln-
HOCTPOEHMA W XMMUUYeckux uccnegoBanuid. C 1993 r. oH Bo3rnas-
NAN Tpynny No paspaboTke Au3anHa 3KONOrMYHbIX NPOAYKTOB, a C
1997 no 2000 rr. 3aHMMan 4OMKHOCTb MeHegHEePa N0 YCTONUMBO-
My pa3euTuvio otaena MoTpebutensckux ToBapoB CHaYana Ha asu-
aTCKOM pbIHKe, a no3xe v Bo BceMm Mupe. B 2000 r. Bepro Pam
npucoeaunmnca K Philips «CBeToBble PewweHus» anA paboTbl Hafg
3KONMOMMYHbBIM AM3aNHOM W CO34aHWA 60MbLIOT0 NOpTHOAMO 3HEp-
roadGeKTMBHbIX CBeTOBLIX pewwenni ana CLLUA 1 EBponbl. OH Takke
BO3r/1aB/AN HECKOMIbKO KOMUTETOB EBPOMENCKMX OTPAC/EBbIX Opra-
HW3aLWI, NPeACTaBAAILWWMX MHAYCTPUIO BHELUHEr0 U BHYTPEHHEro
ocsewenua. C despana 2010 r. bepHo 3aHMMan [OMKHOCTb Me-
HeaXepa Mo PasBuTMIO B13HECA B CEKTOPE PO3HMYHOM TOPrOBAM U

npoMmblLeHHOro npoussoacTea Philips «CBeToBble pelweHs» B Poccun. B AHBape 2012 6bin HasHa-
YeH [OMPEeKTOpoM Mo paboTe C apxutekTopamu, a B 2014 rogy cTan rnasoi 0T4ena CBeToAM3anHa

Philips «CBeToBbIE peLleHms».

Establishment), Komopasa 8nepsbie
obina onybnukosaHa B8 1990 200y.
BREEAM oueHuBaem xapakmepucmu-
Ky 30aHus, u b6ansibl HaYUC/IAKMCA No
Kaxcdomy nyHKmy. KoHeyHas oueHKa
omHocum 30aHue K 00HoU U3 namu Ka-
meezoputi, @ npoekmy npucsausaemcs
obwul ann.

OCBELLEHUE B «3EIEHOM»
CTPOUTENbCTBE

Ponb cucteMbl ocBeleHUss B pam-
Kax COo34aHuA «3ef1eHOro» 0pUCHOro
MPOCTPaHCTBa 3aC/yXuMBaeT oTaefb-
Horo BHMMaHuA. B Poccum okono 40%
3aTpaTt Ha 3/1eKTPO3HEeprui B odpucax
NnpuxoamMTCA MMEHHO Ha OCBeLleHue.
Mcnonb3yeMble  CBETOBble  peLueHus
CMABHO YyCTapenu, B TO BPeMA KaK Co-
BPEMEHHbIN PbIHOK MOMXET NpeasioKnTb
MHOECTBO BO3MOMHOCTEN AN COKpa-
LLIeHWA 3TOM CTaTbW pPacxonos.

MoTeHUMan 3KOHOMWWM  3IEKTPO-
3HeprMm B OQUCHBLIX MPOCTPaHCTBax
npv  WCNOMb30BaHUM  CBETOAMOAHbLIX
CBETU/IbHMKOB B COYETaHWUM C MCMOSb-
30BaHMEM CMCTEM YMPABMAEHUA, TaKMX
KaK [daTuMkyM OCBELeHHOCTM W paT-
UMKM [OBWMKEHMA, KOTOpble BK/OYAl0T
CBET TOMbKO TaM, rae TeEMHO WK rae B
AaHHbIA MOMEHT HaxoAATCA Noau, Be-
JIMK. DKOHOMWA 3NEKTPOIHEPT UM MOXKET
pocturate 50%. Mpw 3TOM 0TAENbHLIM
NMPenMyLLECTBOM CTAHET KayecTBO CBe-
Ta W NIerkoCcTb YCTAHOBKM — 60SIbLLYIO
YacTb CBETOAMOAHBbIX laMmn  MOMKHO
YCTaHOBWTb B CYyLLECTBYOLWME CBETU/b-
HWKM 6narogapsa MCNob30BaHMIO B HUX
CTaHAapPTHbIX LIOKOMEN.

CyliecTByeT HeCKOSIbKO MpUYMH, Mo
KOTOPbLIM CerogHA ceBeToaModbl CHM-
TAlOTCA CaMblMM MEepPCreKTUBHLIMA UC-
TOYHMKaMM ceeTa. [1na Havana 3To CPoK
OKYMaeMocTV MHBECTULMIM, KOTOpbIM B
3aBUCMMOCTM OT MPOEKTa CcocTaBnset
OT ABYX A0 MATK feT. XoTA U cerogHsa
CYLLeCTBYyeT CTEepeoTun, YTo MogepHU-
3aUuMA CUCTEMbl OCBELLEHNA He ABNAEeT-
€A 30DEKTUBHBIM BfIOMKEHMEM CPeacTs,
04HAKo C MoBblWeHMEM TapupoB Ha
3/1EKTPO3HEPrMI0 K AaHHOM TeXHOMorMK
06patATcA Bce 60/IblUe KOMMaHWIA.

CpoK cny»kbbl CBETOAMOAHBIX Namm
o4yeHb 60MbWON, a 3HepronoTpebre-
HWE CYLLeCTBEHHO HWMKe, YeM Yy namn
HakanmBaHuA. Ecnn npuvBblMHbIE  MC-
TOYHMKM CBETA HY)HO MEeHATb pa3 B
OBa-TpM roga, TO CBETOAMOAHblEe o-
pa3go pexxe — pa3 B 10 net. B poc-
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CUMCKUX 0pMcax 0BbIMHO MCMONb3yeTcA
NIIOMUHECLIEHTHOEe ocBelleHne. B 6onb-
LUMHCTBE Cfy4aeB 3TO namnel 18 Br,
KOTOpble COOTBETCTBYIOT laMNaM HaKa-
nmBaHma B 100 BT. MIX MOXHO 3aMeHnTb
CBETOAMOAHBbIM aHanoroM B 4 BT, npu
3TOM MOJTyYMB NyYllee KayecTBo CBeTa.

BaKHbIM MpPeMMyLLecTBOM  TaKKe
ABNAETCA  BO3MOXHOCTb  AMMMMPO-
BaHMA WAM ynpaBfieHWsa CBETOM. 3TO
Mo3BONAET He TONbKO elle 6onblie
CHM3UTb 3HepronoTpebnieHMe, HO W
COXpaHMUTb 340pOBbe  COTPYAHMKOB
3a@ CYeT KOHTPO/A CBETOBOrO MOTOKA.
CerogHAa B odmcax NpPUMEHSAIOTCA Ch-
CTeMbl ynpaBfieHWs CBETOM, KOTOpble
ABTOMATMYECKN CHUMKAIT MW yBEIN-
UMBAlOT CBETOBOM MOTOK B 3aBMCMMO-
CTW OT eCcTeCcTBEeHHOro ocBelleHusa. B
dYHKUMOHANBbHBIX 30HaxX TPaAMLUMOHHO
YyCTaHaBAMBAIOTCA OATYMKMN OBUMKEHMA,
KOTOpble BKAOYAIOT CBET NMpy Npmuban-
eHUM YenoBeka. CUCTEMbl KOHTPONA
OCBELLEeHNA W MCMOoMb30BaHWEe daTun-
KOB ABWMEHMA W OCBELLEeHHOCTM B CO-
YeTaHUM C NPMMEHeHNeM CBeTOAN040B
Mo3B0oNAIT 3KOHOMUTL A0 50% 3nek-
TPO3HEeprum.

Ho parke npu TakoM KonudecTse
o4YeBMAHbIX MpemMyllecTs B Poccum
[0 CUX Mop cywecTeyeT npobneMa He-
CEepbe3HOro OTHOLIEHWA K OCBELLEHMIO.
Mano KTO 0CO3HAeT, Kakoe BiMAHMEe
OHO OKa3blBaeT Ha 340pOoBbe, MPOM3BO-
OVTENbHOCTb TPyAa M 3MOUMOHANbHBIN
HacTpon. Mpun 3ToM NogobHoe 3abny-
[AeHVe B HEKOTOPbIX Cllydanx MOMEeT No-
MelLlaTb MoSyYnTb HYMKHbIM 6ann B pas-
aene «340poBbe» CTaHgapta BREEAM.
HanpvMmep, no oueHKaM 3KcnepToB
Philips, npaBunbHoe ocBelleHne no-
BbllUAET KOHLEHTPauMio BHUMAHWA CO-
TpyaHwKoB Ha 20%, B pe3ynbTaTe 4ero
3HAUMTENIbHO CHUWMKAETCA KOSM4YecTBO
owmrboK B paborTe.

OaHako nepexog K «3eN1eHoMy» CTPo-
MTenbCTBY He Bcerga npegnonaraer
MCMNOMb30BaHMe TOMBbKO CBETOAMOAHbIX
pelweHnii. BaxHO NpaBunibHO co4veTaTb
CYLLECTBYIOLUME TEXHOMNOMMN — MMEHHO
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3T0 M NO3BONSET A0OUTHLCA MaKCUMasb-
HOro 3HeprocbepereHra MNpyv MUHU-
MarbHbIX 3aTpaTax.

B nopTtdonmo Philips ectb cBeTo-
OVOodHble pelleHVA Ons  OCBeLeHWA
MoBbIX MOMELLEeHWA, 0AHAK0 KoMMaHWsA
TaK*Ke npegnaraet v Apyrne NCTOUHMKM
cBeTa. 3KcnepThl Philips cumTatoT, uto
caMoe BaxHoe — pasyMHoe coYeTaHue
TEXHOMOMMM B 3aBMCMMOCTM OT 06CTO-
ATenbcTB. [aHHbli nogxod no3BonAeT
006MBaTbCA OMTUMANbHOMO  PeLleHnnA
KaK B BOMPOCAx 3aTpaT Ha MPOEKT, TaK U
Mo Ka4YecTsy MOSyYeHHOro pe3ynbTaTta.

BJIMAHMUE HA OKPYXAIOLLYIO
CPEQlY
CBeTogMoaHble  CBETOBbie — peue-

HWA HE OKasblBalT HeraTMBHOrO BO3-
OENCTBUA Ha  OKpyXKalowyl cpeay.
Bo-nepBbIx, 3a CYeT 3HAYUTENbHOro
CHUMKEHWA 3n1eKTponoTpebneHnsa npo-
MNCXOOWT  COKpalleHWe  yrnepogHoro
cnega. Bo-BTOpbIX, OHM  MOSHOCTbIO
rnoaaalTca BTOPUYHOM nepepaboTke.
B-TpeTbux, MporpaMMMpyeMocTb, BO3-
MOMHOCTb YMNpaBfeHUA OCBELLEHMEM U
Hanpa./ieHHOCTb CBETOBOIO MOTOKA Mo-
3BOIAIOT YMEHbLUMTL CBETOBOE 3arpAs-
HEHME, YTO MOMET bbiTb OYeHb BaXKHO
0171 OKPYXKAIOLLEro *MBOTHOMO MMpa.
Hanpumep, B 2005 rogy nogpasae-
nenveM Philips «CBeToBble pelieHus»
COBMECTHO C HedTAHOM KoMMaHwen
Shell 6b1n peanmsoBaH npoekT ClearSky,
Lenbio KOTOPOro 6bin MOMCK CBETOBbLIX
pelweHurn AnA CUTyauui, B KOTOPbIX
OCBELleHWEe OKasblBaeT HeraTMBHOe
B/IMAHME HA MMBOTHbIX. JKCNEepTbl KOM-
naHui 6binm 03aboyeHbl COKpaLleHVEeM
KO/IMYecTBa NTUL B NPUOPENHBIX pan-
oHax CeBepHoro Mopsa. Ha onbiTHOM
HedTAHOM nnatdopmMe Henogasnexky oT
nobepexbs HuaepnaHaos ycTaHoBUAM
cneunanbHble CBETOBbIE PELLEHMA, He
npuBMeKaloWmMe BHUMaHNA U He Oe30-
pUeHTMpYIOLLMe nepeneTHbx NTuy. Cen-
yac cucteMa ClearSky ¢yHKuMoHMpyeT
Ha OBYX MOPCKMX nnatdopMax u He-
CKOJbKMX KOHCTPYKUMAX Ha nobepebe.

MHHOBALMX B OCBELLEHUU

B panbHenweM 4acTblo «3eneHo-
ro» CTpOMTenbCTBa CTAHYyT W Apyrve
MHHOBALIMOHHbIE CBETOBbIE TEeXHOS0-
run. OgHOM M3 HMX MO MpaBy CTaHeT

OLED (opraHuyeckue cBeToaMOAbI).
OCHOBHOE OT/MYME OpraHU4eckoro
cseTogmModa oT fwboro Apyroro mc-
TOYHMKA CBeTa 3aklo4aeTca B TOM,
uTo y OLED BCA NOBEpPXHOCTb M3nyya-
€T MArKoe Hecnensiiee CBeYeHne, Npu
3TOM paccevBaTtenim B KOHCTPYKUMM
nogobHoro MoaysnA He MCMosb3YITCA.
OpraHuyeckme cBeToaMOAbl HarpeBa-
10TCA ToNbKO Ao 30°C, yTo no3BonseT
MCMofb30BaTb MX C NIErKo BoCMame-
HALWMMUCA MaTepmanamMu, Hanpumep,
6ymaron wmnm martepven. HA gaHHbIN
MOMEHT WMHTEHCMBHOCTb MX CBETOBOI0
noToKa HuxKe YeM y LED, ogHako 3Hep-
ro3agPeKkTMBHOCTb, BbICOKOE KayecTBo
CBeTa M YHMKasbHbIN BHELWHWI BUA NO-
3BOJIAIOT FOBOPUTL O 60JILLLIOM MOTEH-
LuMane MCnonb30BaHWA 3TOM TeXHOMo-
v B Om3arHe, apxmMTeKkType, MOgHOM
MHOYCTPMM M MHOMMX OpYrux obnacTax.
OpraHuyeckme ceeTogmogbl abcontoT-
HO 6e30MnacHbl ANA OKpYXalollen cpe-
Obl — OHWM He CogepraT TOKCUYHbIX
31eMEHTOB M MOJIHOCTbIO MNoggarTca
BTOPWYHOM NnepepaboTKe.

Ha 71-M nneHapHoM 3acegaHum
68-1 ceccnm MeHepanbHoM accambnen
OOH 2015 rog 6bin npoBo3rnalleH
MewayHapoaHbIM Fo040M CBeTa M CBe-
TOBbIX TexHonornn. PelweHne 6bino
MPUHATO Ha OCHOBAHWWM BAXHOCTM MO-
BbllLeHWA BceobLiei ocBeAoOMNeHHOCTH
0 TOM, KaK 0CHOBaHHble Ha UCronb3oBa-
HUW CBeTa TexHonorum obecrneynsaloT
ycToumBoe passuTme. MoaobHbI war
ABNAETCA HEeoCnopvMbIM [OKa3aTefb-
CTBOM TOr0, YTO POSib CBETA Hefb3A He-
[00UeHMBaTb. YKe cerogHsa coBpeMeH-
HaA MHAOYCTPMA NpeanaraeT CBeToBble
peleHns, KoTopble MOryT M3MeHUTb
Hawy M3Hb, caenaTb CTPOUTENbCTBO
6051€e 3KOMOMMYHLIM WM CYLLECTBEHHO
CHU3MTb HeraTMBHOE BO34eNcTBME Ha
OKpYXKatoLyo cpeay.



BaxcHbIM pakmopomM, orm Komopo-
20 3aBUCAM NPOU3B00UMesIbHOCMb
mpyda, 6e3onacHocmb u daxce Kade-
cmso u3zomasnusaemoli npodyKuuU,
ABAAemcA ocseweHue. 04esUOHo,
4mo nNpou3800CcMBeHHoe ocBelleHue
0dos1cHO bbimb 3Hep20cdepe2anLyum.
3mo noHuMarm celi4ac 8ce pyKoBo-
dumesnu npednpusmud, m.K. mapuesbl
HQ 3/1eKMpPo3HepauUi0 NOCMOAHHO
pacmym. ¥ cnpoc Ha coBpemeHHble
mexHosi02uU B8 ocseLeHul, be3yc-
JI0BHO, Cyujecmsyem. [py20l sonpoc,
4mo NOMUMO 3HepaonompebsieHuUA

y ocBemumesibHbIX Npubopos ecmb
MHOXCeCcmBo UHbIX NapamMempos, d
camo no cebe UCnob308aHUe HOBbIX
mexHoso2uli 8 ocseLyeHul, 6e3 NoHU-
MQHUSA, 3a4eM OHU HyXCHbI, He Bce20a
obecneyusaem mpebyembili 3pperm.
O moM, Kak npasusbHoO Beidpams
CBemusIbHUKU 0718 NPoU3B00CMBeH-
HOo20 ocselyeHus, u nolidem peub 8
cmamee.

[loMeLleHnA NpoM3BOACTBEHHBIX NMpea-
MPUATUA MOMKHO YC/IOBHO pa3aenmTb Ha
cneayloLme Kateropum:

— cb0opoYHble Lexa C 0bbi4HbIMM Y10~
BUAMM;

— NPOV3BOACTBEHHbIE Liexa C 0C0bbIMM
ycnoBmAMK (Bnara, g4encTeme XUMmn-
YeCKMX BeLLecTB, BbICOKanA Temnepa-
Typa, ONacHOCTb B3pbIBA);

— KOHCTPYKTOpPCKMe 6iopo, mccneno-
BaTenbCKMe nogpasgeneHuns (3a uc-
KNIOYeHNMEM HEKOTOopbIX nabopaTo-
puii), aAMUHUCTPATUBHBIE CIYXKObI

— CKNaackue M noAcobHble noMele-
HWA.

K cBeTUnbHMKaM, KoTopble yCTaHaB-
NIMBAIOTCA B KOHCTPYKTOPCKMX 6iopo
M aOMVHUCTPATUMBHBIX  MOMELLEeHMAX,
npeabABNAIOTCA Te e TpeboBaHus,
4YTO M K OPUCHBIM CBETUMbHMKAM. B
NMoAcobHbIX M CKAAACKMX MOMELLeHMAX
3a4acTylo yCTaHaBAMBAOT Tak HasblBa-
eMblli TEXHUYECKUM CBET — CBETWU/b-
HWKM  TMNoBoro obpasua, WMetowme
[0CTaTouYHble ANA TakuX MpPUMeHeHWN
napameTpbl. K cBeTUNbHMKAM, yCTaHaB-
NIMBaEeMbIM B NMPOM3BOACTBEHHbIX LieXax,
npeabABNAITCA A0OMNONHUTE NbHbIE Tpe-
60BaHWsA, CBA3@HHbIE C YCNOBMAMM NPO-
M3BOACTBA.

ONCKYCCUA

B npombILuieHHOM 0cBeLLeHUN
menoyein He GbiBaeT

NMAPAMETPbI CBETUJIbHUKOB
AnA NPOM3BOACTBEHHbBIX LLEXOB

MMoMMMO OCHOBHbIX MapaMeTpoB CBe-
TUNBbHWKOB, TaKMX KaK CBETOBOM MOTOK,
notpebnAemMan MOLWHOCTb M LIBETOBaA
TeMnepartypa, K CBETM/bHMKAM, yCTa-
HaBMMBaeMbIM B MPOM3BOACTBEHHbIX
uexax, nNpegbABMATCA LOMNOMHUTENb-
Hble TpeboBaHWA. TaK, BaXKHbIM napa-
METPOM ABMIAETCA Yron pacnpeneneHns
CBETa, MOCKOMbKY MPOM3BOACTBEHHbIE
uexa MMeloT, Kak npasuno, 60MbLioi
pasbpoc no BbICOTE NOTONKOB. Mo3TOMy
yron pacrnpegenenva ceeta y CBeTU/b-
HWKOB W MPOXEKTOPOB, NpegHa3Ha4YeH-
HbIX ANA NPOW3BOACTBEHHbIX MOMeLle-
HWI C BbICOKMMM NOTOMIKAMK, HaxoanTca
B npegenax 15...30°, a B noMeLleHmAX C
HW3KMMM MOTOSIKaAMK flyLle MCMOoMb30-
BaTb CBETWU/bHWMKM C Yr/IOM pacnpege-
NenHnA ceeTa okono 120°.

B cnyyae, ecnm cBeTUMAbHWK Moa-
BepraeTcA BO34ENCTBMIO MbiW W BNaru,
YTO YacTo MMeeT MeCcTo Ha Mpou3Boa-
CTBE, OH J0/MKEH UMETb 3aLMTy OT 3TUX
¢dakTopoB.. CTeneHb 3awmTel 0603HaYa-
eTcA naTtuMHCKMMKM bykBamm IP (ingress
protection) n gsyma umdpamn, nepsasn
(ot O oo 6) U3 KOTOPbLIX NMOKA3bIBAET 3a-
LMLLEHHOCTb OT MblK, a BTopaa (ot O
0o 8) — o1 Bnaru. Yem 6ornblue undpebl,
TEM nyulue.

OuyeBMAHO, YTO CBETWUSIbHUKM C 3a-
LMTOM OT Bnarm TpebyloTcA B Nepsyto
oyepeab Ha MNpPOM3BOACTBAX C BbICO-
KOM BNAXKHOCTbIO B LieXax, a TaKKe B
cny4vae, eciv CylecTByeT O0MnacHoCTb
nonagaHua BoAbl Ha CBETUBHUK. B
HEKOTOPbIX C/y4asx Takuve CBEeTWUSb-
HWKW yCTaHaBMBAIOT B Lexax, rae Bo
BpemMsA paboTbl OTCYTCTBYIOT 6pbI3ru, U
BMIAXKHOCTb AEPHMTCA HA HOPMasibHOM
ypoBHe. B ycnoBmAx Tak Ha3bliBaeMblX

[pOMBbILLNEHHbIE CBETUMBHUKM HAXOLAT CBOE
NPUMEHEHNE HE TONBbKO Ha MPOM3BOACTBEHHbLIX
naowaaxax. OHm yCTaHaB/MBAIOTCA Ha aBTO3a-
NPaBOYHbIX CTAHUMAX, NPeanpUATUAX TOProB/N.
B HekoTOpbIX Cy4aAx CBETUNbHWKM, MpeaHa-
3Ha4yeHHble ANA NPOMBILLNEHHOrO OCBeLleHnA,
BMOMHE NOAXOAAT ANA OCBELEHMA CMOPTUBHBIX
06beKTOB. [InA BCeX HasBaHHbIX MpYUMeHeHNA
OKa3biBAIOTCA BaMHLIMUA TakMe O0COBEHHOCTY
CBETUNBHNKOB KaK NMPOYHOCTb, 3allMTa OT BNaru
M BO3MOXHOCTb UCMO/Ib30BaHNA B MOMELLEeHNAX
C BbICOKMMM NMOTOTIKAMW.

«HYUCTbIX MNPOM3BOACTB» OObIMHO MC-
NMofb3yTCA CBETU/IbHUKM C BbICOKON
CTeneHblo 3aWmMThbl OT BRarn (He HUKe
IP54), narke ecnm B Liexe COBepLIEHHO
cyxo. [leno B TOM, YTO TakMe CBETWUSIb-
HUKX B MOMELLEHUN He MpoTMpaloT, a
npoMblBaloT CTpyen Boabl. KpoMe 3To-
ro, CywecTByeT B3aMMOCBA3b Meway
CTeneHblo 3alUThl OT MblN U CTeNeHbIo
3almTbl 0T BNarn. Ytobbl CBETUIBHUK
6bIN 3aWULLEeH 0T Menbyarlien nbiau,
NpUXoanTCA AenaTb ero repMeTUYHbIM,
04HOBPEMEHHO OH obpeTaeT CBOMCTBA
3awWmThl OT BoAbl. 10 3TOM NpuyMHe Bbl
He BCTpPeTUTEe B MpPoAaKe CBETUbHWU-
KOB CO CTeneHbio 3awmtbl IP50 mnam
IP60.

CreneHb 3awmTbl Ha ypoBHe IP56
0O0/MKHA BbiTb Yy CBETM/BHMKOB, pac-
nonarawwmxca B TPYAHOAOCTYMHbIX
MecTax (cM. puc. 1), BHe 3aBMCMMOCTU
OT BNAXHOCTM B MoMelleHn 1 Tpebo-
BaHWM K ero 4ictoTte. 3TO NO3BOMAET
NMpOMbIBaTb ero CTpyei Bodbl Nog AaB-
nexHveM. Mpr 3TOM COTPYAHMK, OCYLLeCT-
BAAIOWMIA UMCTKY, MOMET HaxoamuTbCA
Ha HEKOTOPOM PACCTOAHMM OT CBETUSb-
HUKa.

Ha npousBoacTBax, roe CywecTBy-
€T BepoATHOCTb B3PbIBa, NMPUMEHAIOTCA
CBETU/IbHVMKM C [OMOSIHUTENIbHON 3a-
LMTON (CM. puc. 2). 3Ta 3aWwmTa UCKNI-
YaeT BO3HMKHOBEHWE 3MIEKTPUYECKOM
WUCKpbl MM CUMIBHOFO Harpesa CBe-

14

Puc. 1. lMpuMeHeHue ceemunbHukos 8 0AO «Mem-
posazoHMaw»
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Puc. 2. B3pbiso3aujuuyeHHbIli ceemunabHuk AmomCsem® Plant

TUNBbHMKA, CMOCOBHBLIX BbI3BaTb B3pbIB.
Ecnn e B3pbIB npousowlesn, CBeTUSb-
HWK He O0/KeH BblTb MCTOYHMKOM [0-
nofiHUTeNbHOM onacHocTn. CywecTBy-
0T TPX YPOBHA B3pbIBO3ALMLLEHHOCTHU:
2 — CBETUMBHWK WMMeeT 3awuTty OoT
B3pbiBa MpW HOPMAsSbHbLIX YCNOBUAX
3Kcnayataumm; 1 — 3awmTa oT B3pbiBa
06ecneyvBaeTCcA M B 3KCTPEMasbHbIX
ycnosmax; 0 — MCNosb3yloTcA cneuy-
anbHble Mepbl 417 B3pbIBO3aWMUThI.

B obecneyeHnn B3pbiBO3ALMLLEH-
HOCTW He 6biBaeT Meno4vei. B3pbiBo-
onacHbIMK,  Hanpumep, ABAAIOTCA
Lexa, B BO34yxe KOTOpbIX NPUCYTCTBY-
eT MenKogucnepcHaa nblnb. OHa oce-
[aeT Ha TennooTBO4 CBETWU/bHUMKA,
3pdeKTMBHOCTL 0TBOAA Tensaa CHWU-
aeTcA, CBeTUMbHUK MeperpeBaeTcs,
M 3TO MOXeT NpuMBecTW K B3pbiBy. Bo
B3pbIBO3ALUMLIEHHbIX — CBETUIbHUKAX
POCCUMMCKOM KoMMNaHun «AToMCBeT»
MCMONb3yloTCA TennooTBodbl crheum-
aNIbHOM KOHCTPYKUMK, obecnedymBalo-
wme 3¢ deKTMBHOCTL M 6e3onacHoCTb
Mx paboTbl gdawe Mpu CUALHOM 3a-
rPA3HEeHWN MNblbio.

NYyNbCALWUX CBETOBOIO MOTOKA
U MHOEKC LBETOMEPEQA4U

Mpy BLICOKOM YPOBHE MynbCaLMIA
CBETOBOr0 MOTOKA Y PabOTHWKOB 6bl-
CTPO MOABAAETCA YTOMAAEMOCTb. Ho

nynbcaumm — 3TO BOMPOC He TOMbKO
KomdopTa, HO M HesonacHocTW. [Mpu
BbICOKOM YpOBHE MNynbCaumi BO3HWKA-
eT cTpobockonuyeckuii 3hdeKT, Korga
KQMKeTCA, YTO Bpaljalowmeca getanm
MEXaHU3MOB CTOAT WM OABUMKYTCA B
obpaTtHylo CTOpOHY. 3TO He Mo3BOSA-
eT pabouynM MnpaBubHO OLIEHWUTL BO3-
MOMHYI0O OMAaCHOCTb, YTO MOXeT npu-
BECTM K Cepbe3HblM MOoCeaCcTBUAM.
Hencteylowmn B Poccun cBog npasun
CM 52.13330.2011 «EctectBeHHOe W
MCKYCCTBEHHOE OCBeLleHMe» YyCTaHaB-
NIMBaEeT, YTO MNpW BbINOMHEHWMN paboT
BbICOKOM TOUHOCTWN KO3IQPUUMEHT Nyb-
caumun CBETOBOMO MOTOKA A0/MKEH bbITb
He 6onee 159%, a Npu BLINOSIHEHWUM pa-
60T O4YeHb BbICOKOM M HaMBbICLLEN TOY-
HOCTM — He bonee 10%. Ecnmn noKkanb-
Hoe ocBelleHWe paboyero MecTa nMeeT
HW3KWI ypoBeHb Mynbcaunn, To obuee
OCBeLLEHME B LIEXE MOXET UMETL bonee
BbICOKMI YpOBEHb My ibCaumu, KOTOPLIN,
0[HaKo, He JoMKeH npesbiwaTbe 20%.
HeBbINonHeHWe HOPM MO Nyfbcauy-
AIM — Hambosee YacTo BCTpevarwminics
HeOoCTaToK CBETWMbHWKOB ANA Npo-
MbILSIEHHOr0  ocBeleHnA.  [puMenn-
TEbHO K CBETOAMOOHBIM CBETU/IbHU-
KaM BbICOKMIM KO3QOULMEHT NybCcaumi
YKa3bIBaeT, KaK MpaBu/o, Ha MCnonb-
30BaHMe  YMPOLEHHOrO, HW3KOKade-
CTBEHHOro 6/10Ka NUTaHWA (gpaneepa).

Bagum [lagbika, reHepanbHbli AUPEKTop KoMna-
Hun «AToMCBeT»:

«B cBeTUNbHMKAx ATOMCBET® MprMeHeHa HOBaA TEXHOMOMA U3~
roToBMEHWA TennooteoAAwen nnatsl ALOX, no3sonsiowan 3Haum-
TENbHO YAYYLWMTb KO3IQOULMEHT TEMAONPOBOAHOCTY MO CPABHEHMIO
C TPAAMLMOHHbBIMM MeTodaMu. bnaroaaps aToMy CTano BO3MOMKHbIM
BHEJpEHVe ApaiiBepa ynpaBfieHWA CBETOAMOLAMW B €AMHBIA KOH-
CTPYKTMB (Ha OgHY 06LLyi0 MAaTy), YTO 3HAUUTENBHO YAYULWMIO Te-
M0BbIE PEMMbl PAboTbl 3NEMEHTOB CXEMbI M YNPOCTAO MPOLeCC
COOPKM CBETUNBbHWKOB. KpoMe TOro, CBETUNbHMKM «ATOMCBET» MMEIOT
Knacc 3alwuTsl 0T BO3AEMCTBUA BHELHEN OKpyalowen cpegsl IP67
33 CYET 3a/IMBKY KOMMayHA0M OCHOBHbIX Paboyvx 37IEMEHTOB U Y3108

CBETUMbHWKA. [JaHHaA TEXHOMOrA YCMeWHOo MpoLuaa UCMbITaHMA BPEMEHEM ¥ CepTUdMKaLMen Ha BO3-

[efCTBME BHELIHMX (aKTOpPOB».
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Mpo4HOCTb  CBETMMBHMKOB  YKa3blBAETCA
MapKWUPOBKOM, COCTOALEN M3 byks IK v umcna
ot 0 go 10. Yem bonblue 310 YMCIO, TEM My4-
we. CBeTUAbHMK CO cTeneHbio 3aumthl K10
HeNMb3A PaspywwmMTb MPAMbIM NonagaHueM 6y-
NbIMHMKA. B yCnoBWAX HEKOTOPbIX NMPOV3BOACTB
MpeabABNAIOTCA Crieumduyeckve TpeboBaHua K
BMOPOYCTOMYMBOCTM CBETW/BHMKOB: AManaso-
HY YacTOT M MaKCMMasbHOMY YCKOPEHWIO Mpu
BMOPALMX. 3TV COYETAHWA XapaKTEPUCTVK 06~
e[VHEHbl B rPpyNMbl YCI0BMA 3KCMAYATaLMM Mo
[0CT 17516.1-90.

O6bIYHO TaKkMe 6M10KM MUTaHMA He OoT-
NINHAOTCA BbICOKOM HAOEMHOCTbIO, Mo-
3TOMY NyuLle He nNpuobpeTaTtb CBETUMb-
HWKM C BbICOKMM YpOBHEM Myfbcaumin
fare AonA ocselleHnsa noacobHbIX Mno-
MELLEHWNN, Fae ypoBeHb MynbCaummi He
HOpMUMPYETCA.

lMoMMMO ypOBHA MNynbCaumMm C TOY-
KM 3peHusa KomdopTta M 6e3onacHocTu
BaXKEH TaK¥e WMHOEKC uBeTonepegavn
R,, MoOKasblBawLWmMM, HACKONBbKO TOYHO
pacno3HalTCA LBETOBble OTTeHKU. OH
B/IMAET M HA Ka4eCcTBO NMPOAYKUMM: M3~
MEHEeHWe OTTeHKa MaTepuana no3sosnA-
eT BOBpeMs pacrio3HaTb bpaK. Mupo-
Bble MNPOM3BOAUTENN MPOMbILLNEHHBLIX
CBETOAMOAHBIX CBETUBHWMKOB YPOBHA
Philips 1 Zumtobel BbinyckaoT npoayk-
LMI0 4N1A OCBELLEHMA LIEXOB, KaK NpaBn-
no, ¢ R, >80. /3 poccnmnckmx nponsso-
avTenen, NpUOEPHKMBAIOWMXCA TaKoro
npaBnaa, MOXKHO OTMETUTb KOMMaHWo
«ATOMCBET». Mynbcauma v 6nnkm B cBe-
TUNBHMKAX KOMMaHWM OTCYTCTBYIOT, a
uBeTonepegaya, R, >80, uto no3sonAeT
n3bexartb 3pUTenbHOM YTOMAAEMOCTU
paboTHWMKOB, A TaKKe CHM3UTb YPOBEHb
TpaBMaTM3Ma Ha NPoM3BOACTBE.

B npoMblwaeHHOM ocBeleHun He-
MasioBaXKHbIM ABMAETCA M Takoe npen-
MYLLECTBO CBETOAMOAOB KaK MOBLILLEH-
HaA YCTOM4YMBOCTb K BMOPALMOHHBIM
BO34eNCTBUAM.

B oTAnume oT HEKOTOpbIX Tpaamum-
OHHbIX MCTOYHMKOB CBeETa CBeToaMoAbl
He coaepaT PTYTU M HEKOTOPbIX ApY-
MX TOKCMYHBIX BELEeCTB, 3arpAsHA-
IOLWMX OKpY*KaloLwylo cpegy, Mno3ToMy
ONA CBeTOAMOAHbLIX CBETU/IbHWMKOB He
npeaycMaTpuBaeTca creunanbHbIX Mep
yTunm3aumn. Huskoe aHepronoTpebne-
HWe, Ka4YeCTBEeHHbIM CBET W OTCYTCTBME
daKTopoB 3arpA3HeHns cpedbl obner-
YalT MPOXOXAEHME  3KOSI0rn4ecKomn
cepTMdMKaumMmM  NpeanpuAaTvAM, rage
yCTaHOB/MEHbl CBETOAMOAHbIE CBETUNb-
HWKW. B 4acTHocTn, 6e3 coBpeMeH-
HOFO OCBEeLEHMA CMOXMHO MOAYYNTb
MerayHapogHbele ceptuédumkatel LEED
1 BREEAM, Hamnbonee MosHO oLeHMBa-
lolWwmMe BO3OENCTBME HA OKpYXaloLwyto
cpeqy.



Mapuka Bonkosa
VIART GROUP

He Tak gaBHO B MocKBe OTKpbINM CBOM
OBepy [fBe O6HOBMEHHble paroHHble
6mnbnuoTekn: brubnmnoteka N2 8 um. O.M.
[ocToeBckoro Ha YvcTonpyaHoM bynb-
Bape, 23; bubnmoteka «pocrnekT» Ha
JleHnHCKoOM npocnekTe, 127.

Mbl BCe MOMHMM, KaknMMn 6blnn bu-
61M0TEKM MHOIO NeT Hasaf, Korda Mol
eLle XoaMnm B WKOY WA MHCTUTYTBI. C
Tex Mop MNpoLio BPeMsi, M MHOIO BCEero
M3MEHWI0Ch B Hallelr M3HWU. TexHu4e-
CKM Mpouecc WwarHyn ganeko snepeg
3a nocnegHue OecATUNeTUs, U MHoop-
Maumio CTano MnpoLye u beicTpee HamTU
B MHTepHeTe. Bce Mbl K 3TOMY yKe npu-
BbIK/IM M COBEpLUEHHO 3abblin 06 oco-
6011 aTMochepe U HeCOMHEHHOM Mnonb3e
61bNMOTEK, KOTOPbIE MPOAO/IKAINT Cy-
LeCcTBOBaTb HECMOTPSA Ha AOCTUMKEHMA
Hay4HO-TeXHW4YecKoro nporpecca. M mx
[encTBUTENbHO 04YeHb MHOIMo B HalleM
ropoge.

HakoHey HacTtynun  TOT gonro-
OAHHbIM MOMEHT, Korga 6ubnvoTekn
nprobpenn HoBbIN NPOrpPeccMBHLIN 06—
pas, COOTBETCTBYIOLWMA TpeboBaHUAM
COBpEeMeHHOro o06LllecTsa, npuBeKa-
TeNbHbIM ONA OHBbIX YMTaTENEeNn N WH-
TEepecHbl ANnA CTapllero MoKoMNeHUs.
MogepH13npoBaHHble 6MBNMOTEKN 06-
paaytoT Bcex. HekoTopble roBOPAT, YTO
6yMaXKHble KHUMM CTAHOBATCA He HyX-
Hbl, U YTO OAHAXAOb! UX 3AMEHUT NHTEep-
HeT W 3MeKTPOHHaA MHpOpMauusa, HO
enaHue 1 HeobxoaMMOCTb B 06LLEHMM,

MPEOEKTHI

MopepHu3upoBaHHble
paloHHble 6ubNNoTeKN

a TakXe obMeHe nHdopMaumeln byger
BCeraa. YumtbiBaA HbIHELWHWE TeHOeH-
unm, dopMat HoBbIX BUBAMOTEK MOMHO-
CTbl0 COOTBETCTBYET MHTEepecaM WM Mno-
TpebHocTaM nogen XXI Beka.

HoBylo  KoHuenuuio  peanusauum
npocTpaHcTBa 6ubnmoTek paspaboTa-
10 apxuTeKTypHoe 6topo SVESMI. Mo-
[0EepHM3NPOBaHHbIE MOMELLeHUA Npo-
CTOPHbIE W CBET/bIe, MOJHblE BO34yXa
1 cBoboAbl AencTemiA. [na KOMOOPTHON
paboTbl M 0TAbIXa NPeayCMOTPEHO MHO-
ro pasHblX MeCT, rAe MOXHO YyAo6HO
PaCrofiOXUTLCA, TaKKe 060pya0BaHsbl
oTAefnbHble KOMHATbl A1A MeperoBo-
poB 1 0bcywaeHnn, obecneyveH 4oCTyn
K KHMraM 6e3 Hag3opa «CTpororo» 6u-
6nmoTeKkapsa, a ewe ecTb becnnaTHbIN
MHTepHeT 1 Wi-Fi. Moyt BO BCEM Mpo-
CTpaHcTBe bUBIMOTEK paccTaBeHbl 0T-
KpbITble CTe/Iarsn C ByMarKHbIMK KHU-
ramm, KoTopble MOHO CBO60AHO bpaTb
M umTatb. B LEHTpanbHbIX YMTasbHbIX
3anax pacnonaraeTca AMHHBIM CToN C
KOMMbloTepaMu, rae Tak nbAT ycTpa-
MBaTbCA [eTW, 4Tobbl B MepepbiBax
MeXay UTEeHMEeM rnourpaTtb C ApYy3bAMU
B KaKyl-HMbYab KOMMbIOTEPHYID Urpy.
MOXHO gaxe NpUHATM CO CBOMM KOM-
NbloTEPOM WM COBEpLUeHHO becnnaTHo
3arpy3uTb 3/1EKTPOHHYI0 KHUIY U3 6a3bl
61bMOTeRM (ANs 3aperncTprpoBaHHbIX
rnoceTuTenen).

B Bubnmoteke um. O.M. [octoes-
CKOro 60MbWKMM YCNEXoM MoSb3yoTCA
MArkne 06beMHbIe LBETHbIE Mydbl, KO-
TOpble MOMHO JflIerko nepegsuratb B
nobyio NMoHpasmBLIYIOCA 30HY. Bnaro-

0apA HaNMuMIo BEHAWMHIOBbIX aBTOMa-
TOB C Kode, byTepbpogamMu M LLOKO-
NafikamMm MOXHO MocvaeTb, HanpuUMep,
Ha LUMPOKOM MOAOKOHHMKE C Yalleykon
ropAYero Hanuvtka W nobonTate C CO-
CegoM 0 4YeM-HWbyab npuATHOM. [nA
NeTHero nepuoga BpeMeHu npegycMo-
TPEeH BbIX04 BO ABOP, F4e MOMHO byaeT
nouMTaTe Ha CBeXeM Bo3gyxe. Kpome
TOro, KynbTypHaa GyHKUMA BubnmnoTek
He OrpaHuWYMBaeTCA TOSIbKO 3HAKOM-
CTBOM C WHdbOpMaumelt nocpeacTBoM
KHUI U MHTEPHETa, 34eCb cMcTeMaTu-
YeCKM NpPOBOAATCA CeMMHapbl, MacTep-
Knacchbl, KNHOMOKA3bI, MPe3eHTaLumn 1n
ancKkyccum.

[nA Takoro HoBoro ¢gopmaTta obLie-
CTBEHHOr0 MPOCTPaHCTBa HeobXxoanmo
6610 pa3paboTaTb COOTBETCTBYIOLMA
MPOEKT OoCBeLeHNA: GYHKUMOHANbHLIN,
NIAKOHWYHBIA 1 COBPEMEHHEIN. 1o cBOEN
CyTM 6ubnmoTeKka BbIMNOMHAET 3agaudy
0odMCHOro NPOCTPaHCTBa, NMO3TOMY MC-
Nnosb30Ba/ICb  CBETUSIbHUKKM, aHaso-
rMYHble TEM, KaKMe MOXHO yBWAOETb B
npoeKTax 0PUCHbIX MOMEeLLEHUA.

B BubnmoTteke uMm. O.M. [octoes-
CKOro A5 0CBEeLLeHWss OCHOBHbIX 3a/10B
MCNOMb30Ba/IMCh MOABECHbIE CBETUSIb-
HWKW HanpaefeHHoro ceeTa Super Sign
dabpukm Prolicht (puc. 1), obecneunsa-
lOLMe paBHOMEPHOE OCBeLeHWe B Mo-
MelleHWsax 6bnarogapa IOMUHEeCLEeHT-
HbIM MCTOYHMKAaM CBeTa W 0MasioBOMY
ondoysopy cBeTUbHMKA. Hemano-
BaXKHOM 30HOM ABMAETCA peuenums,
dopmmpylowan nepeoe BrevatieHue
nocetutenen o npocTpaHcTee. [nA

Puc. 1. ModsecHble caemubHUKU HANpasneHHo20 caema Super Sign ¢adpuku

Prolicht

Puc. 2. CeemunbHuKu ¢padpuku VESOI
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Puc. 4. KomnakmHble nodsecHble caemunbHUKU Hot Spot

Puc. 5. flloMuHecyeHmHble nodsecHble cBemubHUKU HanpasaeHHo20 caema Sign Master

peLLeHMs MOCTaBAEHHOM 3a4ayn 6bian
Bbl6paHbl MUHUMANMCTUYHBIE U Nerkme
OV3alHepCKMe CBETWUIbHUKN UTaNbAH-
ckot ¢abpukm VESOI (puc. 2). ®opma
CBETU/IbHMKOB HAMOMWHAET YBennYeH-
Hble MO pasMepy Kiaccuyeckue Konbbl
naMn HakanMBaHWA Ha ASIMHHOM Moa-

Puc. 6. OmdenbHble noMeleHUs co CMeKAAHHbI-
MU cmeHaMu 0ns odujeHus
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Bece. Micnonb3oBaHve AMHHOMO WHypa
M3genvMa no3BofAeT pasMewartb Wc-
TOYHWMKM CBETA Ha pasHblX BbLICOTax M
paccToAHWAX OT MOTOSIOYHOM PO3ETKM,
a TaKM*Ke co34aTb MHAMBUAYANbHbIA 06—
pas cBeTU/IbHMKA. TaK Kak 3Tu usgenma
B 60fblUEN CTEMEeHM HecyT AeKopaTuB-
HbIM XapaKTep M 0CBEeLalT B OCHOBHOM
cTon peuenuumn, To AnA obecrneyeHun
Heobx04MMOro YPOBHA OCBELLEHHOCTU
B MOMeELLeHNM WCMNOoNb30BasIMCb Ha-
KnagHble CBeTUbHMKKM Sign Round c
KOMMAKTHBIMWU MIOMUHECLEHTHBIMW flaM-
namu (puc. 3).

B nomeLleHunAx, raoe Haxo4AaTcA KHU-
M (XpaHWnuwa), Mexay crennaxamu
pacnonoXeHbl KOMMNAKTHbIE NOABECHbIe
cBeTUAbHMKM Hot Spot umnmHgpuue-
CKo dopMbl (puc. 4). B 3Tux 3o0Hax ceeT
6onee MpUrAyLWeHHbIM, OH ocBellaeT
nosn (HaBMrauMoHHasA COCTaBAOLWAA) U
KHUIMM Ha nonkax. B Takoi obctaHoBKe
X04eTca 6poanTb Meway pAgaMm KHUT,
nepenncTbiBatb CTpaHWUbl U AyMaTb O
4eM-TO MPEeKPaCHOM.

MpocTpaHctBo BubnmnoTtekn «Mpo-
CMeKT» HEMHOIro OT/IMYAETCA Mo oLy~
LLeHMAM OT NpoeKTa Ha YncTonpygHoM
6ynbBape. Pag orpoMHbIXx naHopam-
HbIX OKOH COo34aeT OolyLleHWe CBA3M

C Y/IMYHBIM MPOCTPAHCTBOM. 3A4ecb
OCHOBHOE OcCBelleHMe obecreymBarT
NPAMOYrofibHble  JIIOMUHECLIEHTHbIE
noaBecHble  CBeTU/IbHWKM  Hanpas-
NleHHoro ceeta Sign Master (puc. 5).
YeTkas ceTKa PacrosfioeHus cBe-
TUNBbHMKOB CO34aeT OLYLeHUsa cTpe-
MUTENbHOCTU 1 NopsaaKa. B bubnmote-
Ke «[lpocnekT» 06ycTpoeHsbl yaobHble
oTAenbHble MOMELEeHMA CO CTEeK/AH-
HblMM CTeHaMM [Ansa Meperosopos,
BCTPeY, MacTep-KnaccoB M 06ueHmnA
(puc. 6). TaknuM 06pa3oM YenoBeK BU-
OWT OKpYy»Kalollee ero NpoCcTPaHCcTBO M
BCe, YTO BOKPYr Hero nNpomMcxoamT, HO
B TO e BpeMsa MMeeT BO3MOMHOCTb
3aHATLCA CBOMMW [eflaMW, U HUKTO
ero He bygeT oTB/eKkaTb. Kpome Bcero
6nbnnoTeKka MMeeT eLle 04HY BaXKHYI0
dyHKUMIO, OHa pacnofnaraeTcA Hegda-
IeKO OT OHKOMIOrMYECKoro LeHTpa M
60/1bHULbI, B KOTOpbIE ByaeT ocyLlecT-
BNATLCA 4OCTABKA KHWUM UM pyUaepoB
no 3akasy.

Mo uTory NpoekTbl 6MbnMoTeK no-
NYYNTTUCb M OOMHAKOBLIMKW, U B TOXe
BpeMA pasHbiMUK: pasfnyaetca nybnam-
Ka, GopMaT NpoBoAMMbIX MEPOMNPUATUN,
BOCMpuWATUE MHOPMALMM 1 NoBeaeHMe
noceTUTENen, a TaKKe MX KOJIMYeCTBo.
Kasgaa nx HMX obnagaeTr CBOMM He-
MOBTOPVMbIM LIAPMOM M AO0CTOMHCTBA-
MU, U Kaaylo CTOMT MoCeTUTb, YUTO6I
CchopMMpoBaTbL COBCTBEHHOE MHEHMWE 0
TOM, KaK pasBMBaeTCA Ky/bTypHas cpe-
0a B [aHHbIM MOMEHT BPEMEHW B pas-
HbIX parnoHax MocKBbl.

B 6nmkariwme rogpl NPOOOSKUTCA
paboTa no ModepHM3aumMmM MOCKOBCKMUX
6MbMOTEeK, N 0YeHb XoTesnocb bbl Be-
pUTb, YTO MNaHbl Mo MX OBHOBMEHWUIO
6yayT peanu3oBaHbl. CoBpeMeHHble
06LeCcTBEHHbIE MPOCTPAHCTBA, Creum-
aNbHO CMPOEKTMPOBAHHbLIE O KOM-
¢dopTHOro npebbiBaHWA nwogen, He-
COMHEHHO, MpVBMEKYT elle 6onbLie
nocetTutene pasHbiX Kpyroe obuie-
CTBa M BO3PACTOB.
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(acapHoe ocBeLleHue

rasamMmu

EneHa benos.a,
pYKOBOAMUTE b OTAENA MapKeTUHra
KoMmnaHum IntiLED

B crmambe npedcmasieHsl pe3y/ibmambl
KOHKYPCa Ha AyHLUUL NpoeKm apxuUmex-
MypHO-Xyd0XeCmBeHHO20 0CBeLLeHUs
mMop20B8020 KoMnsiekcd. KoHKypC nposo-
ourics cpedu cmydeHImos cBemomexHu-
YecKo2o garysiemema M3,

C pasBuTMEM M CTPEMUTENbHBIM PO-
CTOM KayecTBa MCKYCCTBEHHbIX MCTOY-
HWKOB cBeTa GOpPMUPYETCA NOHMMaHMe
€ro CyLWeCcTBEHHOM 3CTETUYECKOM U

Puc. 1. Topaogbiii yeHmp «Padyaa»

NIeHTOB

MPaKTUYECKON PONN B HALUEN MKM3HW.
CBeT cTaHoBUTCA BCce 60nee 3Haun-
MOWM 4acTblo Hallelh cpedbl 06UTaHMA.
CoBpeMeHHble  cTaHgapTbl TpebyoT
MaKcuManbHo npodeccmoHanbHoro
nogxoda K MpPUMEHEHMI0 CBETOBbIX
npvbopoBs, NPV 3TOM MOBbIWAETCA Mo-
MyNAPHOCTb TaKoM npodeccun Kak
cBeToTexHWK (cBeTogum3arnHep). OgHa-
KO [darke Mnpu pacTyLleM Crpoce BblCO-
KOKBaNMOUUMPOBAHHbLIX CNeLManncToB
Mo MNpoeKTUpoBaHWio ceeta B Poccum
ABHO HEeAO0CTATOYHO, M MPUYMHBI 3TO-
ro oyeBMAaHbl: b6a3sucoM AnA nwbon
npodeccmn ABNAETCA obpa3oBaHue, a
BY3bl, B KOTOPbIX FOTOBAT AMMNI0MUPO-
BaHHbIX OM3aNHEpPOB MO CBETY, MOMHO
nepecyMTaTb N0 Nanbuam 04HOM PYKM.
O4HWMM M3 MpU3HaHHBLIX LIeHTPOB OTe-
YeCTBEHHOM CBETOTEXHMKM MO MpaBy
cumTaetTcA MOCKOBCKMI 3HepreTuye-
CKUI MHCTUTYT (M3U), B KOTOPOM elLle
B 1932 roagy 6bina co3gaHa kadeapa
cBeToTexHWKM. Kadegpa cyuwectsyeTt
Mo cen AeHb, 3aHMManACb NoAroTOBKOM
CrneumnanncToB He TOMbKO B o6nactu
CBETOTEXHMKN U UCTOYHWKOB CBETa, HO
M B 0611aCTM KBAHTOBOW W OMTUYECKOM
3/1EKTPOHMKM.

MogTBEpXOEHNE BbLICOKOrO YpOBHA
noaroToBKM CTyAeHToB M3U Mbl nony-
YaeM MOCTOAHHO, C TeX MNop, Kak Ha4vanm
COTPYAHMYECTBO C Kadpeapon. Llenbto Ha-
LLei COBMECTHOM paboTkl ABAAETCA Npe-
[0oCTaBfeHne CTydeHTaM MpaKTUYeCcKmX
3HaHWIA, NOMMYHO OOMOSHAIWMX MX Te-
OpPETUYECKUA — «NEKLUMOHHbIM» — 6a-
31C. Mbl AenMMCcA COBCTBEHHBIM OMbITOM,
HabnoaeHWsAMYM, HaBblKaMK, KoTopble,
BO3MOYHO, MOMOryT UM B npodeccmo-
HanbHOM AeATenbHOCTW. Hanpumep, B
MIOHEe HbIHEeLWHero roga Mbel MoaBenu
WUTOMM KOHKYpCa Ha fyudlnii NpoeKT ap-
XUTEKTYPHO-XY/O0KECTBEHHOr0 ocBeLle-
HWA TOProBOro KoMriekca. KoHuenumm,
NpeanoXeHHble CTyAeHTaMM, HAaCTOSbKO
rnopagosanu 1 BOOXHOBMAM HAC, YTO Mbl
COYSM CBOMM A0MITOM MOAENUTECA Han-
6onee yaauHbIMU peLleHnAMM.

O6beKTOM ANnA KOoHKypca 6bin Bbl-
6paH TOproBbii LIEHTP CpeaHWX pas-
MepoB (cM. puc. 1). C ogHOM CTOPOHBI,
3TO AO0CTaTOYHO TUMOBOM MPOEKT AnsA
POCCUMIACKOro cBeToAM3anHepa, 3aHu-
MaloLLerocs He TOMIbKO CTOMMYHBIMM, HO
M pervoHanbHbIMK npoekTamu. C gpy-
roi, 34aHne He NINLWEHO apXMUTEKTYPHbLIX
3/1EMEHTOB, M 3TO NpeaocTaBnAeT CBO-

Puc. 2. KoHyenyus «[lonspHoe cusHue»: noscedHesHbIl pexcuM

Puc. 4. KoHyenyus «[ocne d0%dA»: noscedHesHbIll pexcuM
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Puc. 3. KoHyenyus «[loaspHoe cusHue»: Npa3dHUYHbIT pexcum
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Puc. 5. KoHuenyus «[locne d0xda»: npa3dHUYHbIL pexcuM



Puc. 6. Konyenyus «llym Mopsa»

Puc. 8. KoHyenyus Hamanbu /lodosoli

604y ONA TBOPYECTBA B YaCTW apXMTEK-
TYPHOrO OCBELLEHWS.

Mo ycnoBMAM KOHKypca Bce npeg-
naraemble NpPoeKTbl 4OSIKHbI Bbln  Co-
Oepratb:

— onucaHve M 060CHOBaHWE KoHLen-

UMM OCBeLLEHWS;
— cneumduKaumio

obopynoBaHus;
— o06ocHoBaHMe BbIbpaHHOro 060pyao-

BaHWA,

— CXeMy pacCTaHOBKM CBETWU/IbHUKOB

Ha dacage;

— pac4yeT 0CBeLEeHHOCTY;
— 3M1eMEeHTbI BU3yanm3aumn.

CMoTp paboT npoxoamn B BUAe npe-
3eHTauui CTyaeHToB Ha Kadeape cBe-
TOoTexHuKkn HAY MIN.

ncnonb3lyemoro

YKa 3peHN

Puc. 7. KoHyenyus «[epenussl padyau»
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Puc. 9. Konyenyus leopaus [JopuHa

[lepBoe MeCTO iOpW npucyanno
EkaTepuHe [lyxoBoi, npeanoxmeLien
[Be KOHLenumMM oCBeLLeHMA TOproBoro
LeHTpa: 4AnA Kaxaon oHa npopaboTtana
noBceaHeBHbIN N MPa3gHUYHBLIA PeXn-
Mbl NOACBETKM (CM. puc. 2-5).

OcobeHHOCTbIO MpoeKToB Ekartepu-
Hbl ABMAETCA WX TOYHOE COOTBETCTBUE
cneumomKe KOMMEpPYeCKoro O0bbeKTa.
OHa npegnoxmna Hebonbwon Meama-
dacag w3 ceetubHWKoB INtiPOINT Hag
BXOAHOM rpymnnon, nm 3T0 6bll OYeHb
yAauHbIM Xo4 AnA NpyuBAeYeHUA BHUMA-
HWA K HeBO/bLLIOMY TOProBOMY LIeHTpY. A
KpOMe TOr0o aBTOp MPOEKTa yuyna Ham-
uvMe BUTPMHHOMO OCBELLEHNA WU Heobxo-
ANMOCTb AMHAMMYECKoro cueHapua ana
06HEKTOB KOMMEp4YecKon HarpasneH-

Puc. 10. KoHyenyua Unbu Manosa

HocTu. Hiopyn oueHwno pelweHne Exka-
TEPWHbI MOAYEPKHYTH SIOMAHYI0 JIMHUIO
KPbILLUW MOSHOLBETHLIMW CBETU/bHUKAMU
IntiTUBE. B paboTe npucyTcTBOBaNM BCe
COCTaBNAOLWME MOMHOLEHHOr0 MpoeKTa
APXUTEKTYPHO-XY40MECTBEHHOrO 0CBe-
LEHNA: onncaHre M obocHOBaHWe Mpo-
EKTa O0CBELLeHWs, BU3yanmsauma, pac-
CTaHoBKa CBETW/bHWMKOB Ha dacanax,
CBETOTEXHWUYECKMIA pacyeT.

[ocTonHon BTOpOro MecTa Kiopwu
couno Aapsio JonotoBy. [lapbA Takke
npeanoxmna ABe KOoHUenuuu oceeLle-
HWA, NpeaycMoTpena exenHeBHbI W
NpasgHWYHBIA - BapuaHTbl  MOACBETKM
(cM. puc. 6, 7). B KayecTBe «MNtocoB» B
paboTe [apbu 6biAM OTMEYeHbl Hanm-
yne BUAEOPOSMKOB, 4EMOHCTPUPYIOLLMX
CBETOANHAMMYECKNA CLeHapuin cucte-
Mbl OCBELLEHWA, Hanu4Me BU3yanm3a-
umn B nporpamme 3DS MAX, a Takwe
HeBbICOKaA 06LiasA CTOMMOCTb CUCTEMBI
OCBELLEHWA, YTO O0COBEeHHO aKTyasbHO
ONA HeboNblWMX pernoHasnbHbIX TOPro-
BbIX LIEeHTPOB.

TpeTbe MecTo 6bi10  MpUCYXAEHO
Hatanbe Jlo6oBon, paboTa KoTopomn
Morfia 6bl MoMyYnTb BLICOKYIO OLEHKY
3aKasumKa B Cuiy ee HeBBLICOKOM 0bLel
CTOMMOCTM W HarnsgHoctu (cM. puc. 8).
Hatanbs o4eHb ydobHo ocylwecTBuna
paccTaHoBKy 060pyAoBaHMA MpPAMO Ha
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TOYKa 3peHNA

B 0gHoM 13 ckBepoB Coum ycTaHoBeHb! 6onee 100 NPOMEKTOPOB, OCBELLAIOLMX KaK Aepe-
BbA, TaK W... BO3ayx (¢omo c calima privetsochi.ru).

doTorpadmAx obbeKTa, yyuna noaceeT-
Ky peknamMHbix 6aHHepoB (KOTopble 3a-
YacTylo NpUCYTCTBYIOT Ha dacagax Top-
roBbIX LIEHTPOB), @ TaK¥e npeasnoxKuna
CaMyto BIOOMKETHYIO KOHLENUMIO.
MoowpnTenbHbIX MNpU30B  YOOCTOW-
mcb Teoprun JopvH v UnbAa Manos.

KoHuenuma Teoprna [opuHa (cMm.
puc. 9) bbina o4veHb 6/M3KA K MOMe-
NAHMAM 3aKasumMka obbekTa. CTyaeHT
[0CTaTo4HO NMpodeccroHanbHO pacno-
NIOXW CBETOBOE 060pyaoBaHve Ha dpa-
cage, o4HaKo ocTaBun 6e3 BHWMMaHWA
BXOAHYI0 rpynny.

UnbAa ManoB nogowen K 3agade
MaKCVMMasnbHO TBOPYECKM, NPeasIoKmB B
aornonHeHne K acagHoMy OCBELLEHMIO
packpacky ¢acaga (cM. puc. 10). B pe-
3ynbTaTe ero KoHuenuusa nonyymnace
caMon ApKon. nbA TaKkKe pacnono-
Xun Ha dacage pexnamHble 6aHHepbl 1
npeanoxmn nx NoacBeTKy, 04HAKo, Mo
MHEHMIO XKI0pK, He yaenun AoCTaToyHOo-
ro BHMMaHWA BXOAHOM rpynne.

[poBeAeHHbIM KOHKYPC MpOLEeMOH-
CTPUPOBAS, YTO CTYAEHTbI YXKe B Mpo-
Lecce 0by4yeHVA roToBbl PelwaTb ClIOXK-
Hble 3agayn GacagHoro OCBELLeHMA.
Mbl MCKpeHHe HadeeMcs, YTO KOHKypC
cTan ANAa yyawmxcA ovepegHbiM Lia-
rOM K MoBbIWeHWI0 npodeccrnoHanmsMa
W MOHVMMAHMIO MPaKTUYeCKOM CTOPOHBI
NMPOEKTUPOBAHMA APXMTEKTYPHO-XYA40-
YeCcTBEeHHOr 0 ocseLleHuns. Mbl bnaroga-
pvM cTaplero npenogasartena Kade-
apbl ceeToTexHukn HAY M3 CeeTnaHy
MwuxainosHy JlebegkoBy 3a yyactve B
opraHM3aumMn KOHKypca, a CTyAeHTOB
Kadeapbl CBETOTEXHWKM — 3a OTBET-
CTBEHHOE OTHOLLUEHME M MacTepCTBo.

CozpaH ¢pnyopecuentHbin OLED c BHYTpeHHel
KBaHTOBOW 3P PeKTuBHOCTLIO 100%

Exciton formation -.:@“@}
25% / \ 75%

RISC

R L <000 ;
U = 1_
Host Assistant dopant TBPe TTPA TBRb DBP

@ 5

ACRXTN

%‘.-Lzl 0. Q

Assistant dopants

£
4

PXZ-TRZ

60 www.lightingmedia.ru

Cneyuanucramm LeHTpa uccnesoBaHuil opra-
HNYecKoil poTOHMKM 1 IneKTpoHuKM (Center for
Organic Photonics and Electronics Research, OPERA)
yHuBepcuteTa Kiocio B finoHun co3aaH opraxu-
Yeckuii CBeTOANOA, B KOTOPOM UCNoNb3yeTca (ryo-
pecueHTHbI MaTepuan ¢ BHYTpeHHeil KBaHTOBOI
3¢ peKTMBHOCTIO 100%.

B HoBom OLED HaLuna npumeHeHue paspabotka
cneunanucroB OPERA, KoTopas Ha3biBaeTcA
«TepManbHo aKTUBMPYeMas oTNOMeHHasA dnyopec-
ueHumsa» (TADF). OHa noctpoeHa Ha fo6aBneHun
BCNOMOraTesIbHOr0 BELEeCTBA B CBETOM3NYYaloLMiA
cnoii 06bluHoOro GnyopecueHTHoro OLED.

06b1uHble GnyopecuenTHbie OLED umetot
BHELUHIOK0 KBaHTOBYI0 3 deKTUBHOCTb 3-4%. Mpu-
MeHeHue BcnomoratenbHbix Matepuanos ¢ TADF

B KaXA0M MaTepuane, u3yyaioLiem 0CHOBHOI
LiBET, N03BONSAET NOBbICUTb BHELLHIOW KBAHTOBYIO
3G PeKTMBHOCTb cHero Ao 13,4%, 3eneHoro — Ao
15,8%, opaHxeBoro — po 18,0%, kpacHoro — fi0
17,5%.

Mlomrmo noBbIleHNs BHELHel KBAaHTOBOW I dek-
TUBHOCTY, HOBLUECTBO UMeeT APYroii Noe3Hblit
3¢pdeKT — yBeNnnumMBaeT CPoK Cy6bl cBETON3NY-
yaloLero cos.
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