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BBEOAEHUE

OcBelleHne aBNSeTCa OQHUM U3 BaXKHENLLINX
KOMMOHEHTOB B NTULEBOACTBE. VICKYCCTBEHHbIN

CBET MCMONb3yeTcH B GONbLUMHCTBE CUCTEM

coaepXaHusa NTUubl ANg AOCTMXEHUSA MakCUManbHbIX
NPOM3BOACTBEHHbIX PE3YNLTaTOB MOMOAKU, HECYLLKU

1 POANTENBCKOro NOronoBbs. Ha cerogHAWHNA AeHb,
ONS BHYTPEHHErO OCBELLEHMS NTUYHMKA CYLLEeCTBYET
LUMPOKMIA BbIOOP pasnmyHbIX fNamr, KOTOpble UMEIOT Kak
He#oCTaTKW, Tak U JOCTOUHCTBA. [MoHMMaHue AOCTYMNHbIX
BapuaHTOB OCBELLEHMS, a TakKe TEPMUHOMOMMM U

OCHOB MEHeI)XMEeHTa OCBELLEHUs B NTULIEBOACTBE,
ABMSIETCA 3a5I0roM JOCTUXKEHUST HAUNYYLLNX Pe3ynbTaToB
NPOAYKTUBHOCTM.
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NMPUPOOA CBETA B NTULUEBOACTBE
OKPYXAIOLWASA CPEOA

[MpaBunbHOE OCBeLLEHME SBASETCA KPUTUYECKN BaXKHBIM
ONst JOCTUXXEHNST XOPOLUEN NPOAYKTUBHOCTY U Pa3BUTUSA
mMonogku. Peakums Ha CBET pa3HOro CNeKTpa, a Takke
crneKTpanbHasi HyBCTBMTENbHOCTb NTULbI OTNIMYaKOTCS

OT YenoBeYvecknx. B To Bpems, Kak cnekTpanbHbIn
JnanasoH Yyenoseyeckoro rnasa cocrtasnsaet 400-750

HM, LUbIMAsTa MOTyT BUAETb eLle 1 yrnbTpadroneToBbIn
cBeT (315-400 Hm) B gononHeHne k 400-750 HM. Kpome
TOro, YyBCTBUTENBHOCTb K CBETY KpacHOro v ronyboro
CMEKTPOB Y UbIMIIAT 3HAa4YUTENBHO BbILLE, YEM Y YENOBEKA,
YyYnTbIBad eLle JOMOSNHUTENbHbIE MUKW YYBCTBUTENBHOCTH
okono 480HM 1 630 Hm.

MEHEXXMEHT OCBELLEHMA B NTULIEBOOCTBE

PyKOBOﬂ,CTBO Mo UCNONb30BaHUIO CBeTOAUOAHbIX JlaMn U
Apyrux "ICTO4YHUKOB oCcBeLleHUA B AMYHOM NpPon3BoAcTBe

TEPMUHONOINMA OCBELLEHUA

doTtonepuopn - NPOOSPKUTENBHOCTb CBETA B TEYEHNE
24-X YyacoB.

CBeTOBOM NOTOK - 00LL|as MOLLHOCTb CBETA,
NpPOM3BEOEHHOIO MCTOYHMKOM. EQnHMLA namepenunst

- JllomeH (nm). CrnoBo “luminous” o3HavaeT, 4To
namepsemas eavHuLa onpegenserca yHKLMen
CBETUMOCTW WX YyBCTBUTENBHOCTBI0 YENOBEYECKOIO
rnasa. CrnosocoyetaHue “Visible Radiant” unu “Radiant”
(“BMAMMBIN n3nyyaTens” unun “manydatens”’) o3HaYaeT,
4YTO U3MepsiemMasi Benu4ymHa ykasaHa B “cbipoin” doopme
(Hanpumep - POTOH), He 3aBUCALLEN OT KAKOW-TO

KOHKPETHOW 3pUTENBHON CUCTEMBI.

MHTEeHCUBHOCTb OCBELLEHUSA - MOLLHOCTb, U3MyyYaemas
WCTOYHUKOM CBETa B ONpeaenieHHbIA NPOCTPaHCTBEHHbIN
yron. EguHuua nameperus - Kangena (ka).

OcBeLeHHOCTb - O0LLNIA CBETOBOW MOTOK HA MOBEPXHOCTMU.
EgvHuua namepeHus - niokc (1K), a HemeTpuieckas
eavHuLa n3MepeHus - yT - cBeyva (gc).

Clux nnum galliux - 06Lun ny4yeBon NOTOK, NagatoLLnIA
Ha MOBEPXHOCTb, PEryNMpyeMbIi KPUBOW CNEKTParibHON
YyBCTBUTENBHOCTU (M3MEePSETCA HAHOMETPOM (HM))
ubinnat (Gallus domesticus). EanHuua namepenus - Clux
(cLx).

Bupgnmas obnactb cnekTpa - YacTb aMeKTPOMarHUTHOro
CNeKTpa, BUOUMOrO HEBOOPYKEHHBIM Ma3oM YernoBeka unm
XXMBOTHOrO. [1n1Ha BorHbI CNekTpa (HM) onpeenser LBeT
ceeta ( ot 430 HM 80 490 HM - rony6ow LIBET).

YnbrpadumonetoBbin et (UV) - anekrpomarHutHoe
nany4yerue ot 10 Hm o 400 HMm.

UHdpakpacHbin cBeT (IR) - anekTpoMarHutHoe
nsnyyenue ot 700 Hv go 1 000 000 HM (1 Mm).

doTonuyeckasa cnekTpanbHasi YyBCTBUTEIIbHOCTb -
YyBCTBUTENBHOCTD K LIBETY WUIM K CBETY B YCMOBUSIX
BbICOKOW OCBELLLEHHOCTW.

MHpaekc uBeTonepenaum - napamerp, XapakTepuayoLLuii
YPOBEHb COOTBETCTBUS ECTECTBEHHOTO LiBETA TEna
BUAMMOMY (KaxyLLeMycs) LBETY 3TOro Tena npu
OCBELLEHUM ero AaHHbIM UCTOYHUKOM CBETA.

LiBeTHOCTb - 0GLEKTUBHOE U3MEPEHME LIBETA UCTOYHMKA
cBeTa He3aBUCUMO OT OCBELLEHHOCTU.
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Puc. 1 ®omonu4yeckas criekmparsibHas
yyecmeumeribHOCMb efia3a domMawHel nmuybl
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Puc. 2 ®omonu4eckas criekmparibHas
yyecmeumeribHOCMb 2/1asa Jernoseka (CIE 1978)
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Puc. 3 ®omonuyeckoe 3peHue UbIneHKa U Yernoeeka 8 cpasHeHuuU

PasHuuya mexdy Jlrokc u Clux

B TO Bpems, Kak MUK OCBELLEHHOCTN MOXHO M3MEPUTb

Ha BonHe nto6on AnvHbl, MexagyHapogHast KoMMccus no
ocselleHuio (CIE) yctaHoBMNa cTaHgapT ANst U3MepeHUs
WHTEHCMBHOCTY CBETa Ha NuKe YyBCTBUTENBHOCTU
yenoseyeckoro rnasa - 550-560HM. Y ubinnar

BblAENSOT TPU NKa poTONUYECKON cnekTpanbHom
YYBCTBUTENBHOCTU, MO3TOMY, ANs U3MepeHust clux
HeobX04MMO y4MTbIBaTbL 3TV TPU cneundudecknx nuka. B
3aBMCUMOCTM OT UCTOYHMKA OCBELLEHUS N CNEKTPANnbHOro
nuka, UHTEHCUBHOCTb clux MoxeT ObITb A0 50% BbliLLe,
4YeM FoKC.

MoHVMaHune pasHuLbl Mexay eanHULamMmn NIoKC 1 clux
[AaeT BO3MOXHOCTb Npon3soanTensM Gonee TO4HO
BblOMpaTh Namnbl, a Takke, NO3BONSIET UM pacno3HaTb
OrpaHv4eHns TpPaaMUMOHHbIX NPMBOPOB ANst U3MepeHust
WHTEHCMBHOCTM cBeTa. HecMoTpsa Ha TO, 4TO Ans
U3MepeHUst UHTEHCUBHOCTWN OCBELLEHNS BHYTPU NTUYHUKA
ucnonb3yeTcs cneumanbHbIv Npubop, Bceraa dbyanet
pasHuua Mexay NoKC 1 clux.



lMpupoda ceema e nmuyesodcmee

LibinneHok onpefensieT CBET He TONMbKO C MOMOLLIbIO
konbo4ek (peLenTopoB) ceTyaTku rnasa, Ho Takke 1
Yepes JONOMNHUTENbHbIE (POTOPELENTOPbLI CETHATKM,
KOTOpbl€ NOCbINaT cUrHanbel B aNneu3 (LUNLLIKOBUAHASA
xenesa) u rmnotanamyc. YyBCTBUTENBHOCTb K CBETY
KOHTPONUPYET UMPKaaHbIA pUTM, 24 -4acOBbIN LUK,

Ha MPOTSHKEHUN KOTOPOro NTULbI NpMcnocabnueatoT
CBOW (PM3NOMOrMyecKne U noBeaeH4Yeckne npoLeccesl

K CYyTOYHbIM KonebaHuam abnotuyeckux napameTpoB.
Yenosek MMeET TpuUxXpomaTnyeckoe 3peHue - KONBOoYKM
ceTyaTKu rnasa pasnuyaloT KpacHbIW, 3eneHbIN U
rony6on. LibinneHok uMmeeT TeTpaxpoMaTnieckoe 3peHue,
C AONONHUTENBHON ABOMHON KONBOYKON, Ybst (DYHKLIMSA
MOXET OTHOCUTBLCS K “NepeMeLLEeHNIO C OTCNEXNBaHNEM

(4)

KpacHbI CBET B NTMLEBOACTBE ABMSETCS XKU3HEHHO
Ba>KHbIM 4119 CTUMYNMPOBaHUS AOCTUXEHUS MOMOBON
3penocTu n anueknagku. Nruua, koTopasa Haxoaunach B
YCINOBUSIX BO3OENCTBUSA KPACHOIo CBETA, MO CPaBHEHMIO C
rony6biM, 3eneHbIM 1 6enbiM, AeMOHCTpUpOBana fyyline
pe3ynbTaTtbl NPOAYKTUBHOCTM, YEM B APYTUX” LBETOBbIX
rpynnax”’. KpacHbI CBET MOXET NPOHMKATbL B MO3T U
CTUMYNUPOBATb JONONHUTENbHBIE OTOPELENTOPEI
ceTyaTkm rmasa. KpacHbii cBeT (okorno 650 HM )
NMPOHMKAET B MO3r (rMnotanamMyc) B pasbl 3opeKkTuBHEE
(B 4 po 50 pas), yem ronybow, 3eneHbIn 1 XENTOo-
OpaHXeBbIN cBeT (2). [MnoTanamyc urpaeT BaXkHyHO porib
B perynvMpoBaH1n Npon3BOACTBa FOPMOHOB, KOTOPbIE
MUMEIOT OrPOMHOE 3HaYeHVe B NpoLecce SNLEKNaaKu.

Ceemoesas cpeda

CI'IeKTp cBeTa, AnnTernbHOCTb U MUHTEHCUBHOCTb
ocBelleHNd oka3biBaloT BIIMAHWE HA UbInieHKa. Ceetr
MOXXHO MCNONb30BaTh B Ka4eCTBe MHCTPyMEHTa AnA
onTnMmnsaunn npouecca pa3BnTmna MONoaKn, KOHTPONA
BO3pacTa NonoBon 3pernocTuy, Beca snua n auueknagkm
HeCylleK B pa3fmnyHbIX cpeaax obutaHus.

AnNuTenbHOCTL - Kak NpaBuo: YMEHbLUEHNE
ONUTENbHOCTM Nepmnoda CBeTa A1 BblpallMBaHMWS
MONOAKKW, YBENMYEHNE ANUTENBHOCTU Nepuoda cBeTa
ONst CTUMynsAuMmn Hecywek. CBeToBasi CTUMyNALmMS
(obblyHO, [OBaBNEHNE OQHOIO Yaca cBeTa) OKa3biBaeT
HenocpeacTBEHHOE BO3AENCTBME HA BbIpaboKy NOMoOBbIX
ropmoHoB. CTaHAapTHast 4NUTENbHOCTb CBeTa ANs
OOCTMKEHMS MaKCMMarbHOW NPOAYKTUBHOCTU - 16 Yacos.
B noeane, Heobxoanmo gocturatb 16 4YacoB cBeTa

k 30-35 Hegensim Bo3pacTa, YTobbl cnocobcTBOBaThL
NPOoAIEHMNIO MUKA NPOAYKTUBHOCTM.

CneKTp - NOHMMaHWe LUBETOBOrO CNeKTpa, n3ny4aemoro
CBETOBbIM MCTOYHMKOM, NOMOXET NPOM3BOANTENAM
BblIbpaTb Nnammny, KoTopasi CMOXeET AaTb JOCTaTO4HOe
KONMYeCcTBO KpacHOro, 3eMneHoro 1 cuHero ceeta. LiBet
ocBeLleHns namepsietcs B rpagycax KenbsuHa (K) un
nHgekcom usetonepenadn (CRI).

Tem He MeHee, H1 OaWNH N3 3TUX CNocoboB He
onpenensieT Nk cnekTpanbHoOW YyBCTBUTENbHOCTU B
KpacHOM, 3erf1eHOM U CUHEM CMEeKTpaXx, YTo sBMsieTcs
KPUTUYECKM BaXKHbIM A1 pa3BUTKS Y NPOAYKTUBHOCTU
nTuubl. iccnegoBaHue, npoBegeHHoOe Ha GponnepHom
cTage, Nokasaro, YTo CBETOAMOOHbIE NaMmbl CUHErO

1 3eMNeHOro CnekTpa CTUMYNUPYIOT POCT (passutue)

(5). UccnepoBaHne Ha cTagax MOMogKM nokasano, 4Tto
1Cronb3oBaHne CBETOANOAHbLIX flaMn ¢ npeobrnagaHmem
CVHErOo U 3eeHoro LiBeTa CnocobCTBYET AOCTUXEHUIO
LilerneBoro Beca 1 0QHOPOAHOCTM NO CPaBHEHUIO

C NamMnamu HakanuBaHusi, XoTs Heobxoanmo

fonbLue gaHHbIX A4ns noaTeepxaerus (Cettap,
HeonybnvkoBaHHbIE AaHHbIE). B uenom, monogka
MOXET BblpalLMBaTLCS C UCMONb30BaHWEM TEMNSOMo U
XOIOoAHOro CBETa, B TO BpeMSsl Kak HecyLuke Heobxoanmo
AOCTaTOYHOE KONMMYeCcTBO CBETA KPacHOro criekTpa
(2700K - 3000K) (3). MpoussoanTenu namn o66I4HO
npenocTaBnaT MHOPMALMIO O KONMYETCBE rpagycoB
KenbBuHa, Unn e MoXXHO MUCMNONb30BaTb CNEKTPOMETP.

MHTEHCUBHOCTb - MHTEHCMBHOCTb OCBELLEHUS,
nsmepsiemas fnokcamu, clux, unm gyT-kangenamm,
TaKkxke ABNSAETCs BaXXHOW B NTuueBoacTee. Kak
npaBUIo, UHTEHCMBHOCTbL OCBELLEHUST HUXE 5 MoKC
SIBMNSIETCA HeQOCTaTOMHON AN Haanexallero pa3suTus
1 MPOAYKTUBHOCTW, @ BbICOKAs MIHTEHCUBHOCTb
ocBeLleHus (bonee 50 NtOKC) MOXET NPMBECTU K
HEPBO3HOCTM U AeBUAHTHOMY noBegdeHuto. CTaHgpTHas
pekoMeHaaums B Nepuno BblpalluBaHUS MOMOAKU - 2
0o 3 Hegenb BbipawwmBaeM npu 30-50 nokcax, ganee
yMeHblUaeM MHTeHcBHOCTb o 10-15 nioke oo 14
Hegdenb. 3a ABe Hedenu 4o nepesoda NOCTENeHHO
YBENMWYMBAEM UHTEHCUBHOCTb OCBELLEHMS C LIENbHO
COOTBETCTBMS YPOBHIO MHTEHCMBHOCTUN OCBELLEHMSA B
NTUYHMKE B NEpuog NpoayKTUBHOCTU. HeCyLwLKM JOMKHbI
coaepxaTbCsi NPY MIHTEHCUBHOCTUN OCBELLEHUS B CPEQHEM
30 ntoKC Ha YpOBHE KOPMYLLIKA.

Mopaep>xaHne NOCTOAHHON UHTEHCMBHOCTM OCBELLIEHUS
B COBPEMEHHOM MTUYHUKE MOXET OKa3aTbCHA CIOXHbIM.
[na namepeHns pacnpegeneHuns ceeta B CTaHAapPTHbIX
KIeTKax 1 Knetkax KONoHUITbHOrO TMMna C NIEHTOYHOWN
CUCTEMON NOMeToyaaneHus, B ngeane, HeobxogMmo
N3MepSITb MUHTEHCUBHOCTb Ha YPOBHE KOPMYLLKM Yepes
Kaxable 25 cm (nu 1 dyT) Mexay NCTOYHMKaMK CBeTa U
Ha KaxaoMm ypoBHe. [1na TOYHON OLEeHKN pacnpeneneHms
cBeTa, Kak npaBuno, Heobxogmmo ot 30 go 100
nokasarenen. B nTU4HMKaxX ¢ HaNoNbHbIM COAEPXXaHNEM
NpoBOANTE U3MEPEHME HA CTEHE, HA YPOBHE NINHUIA
KOPMIEHMST U MOEHUS NOA, UCTOYHUKaMM CBeTa 1 ABa-Tpu
pasa Mexay UCTOYHMKaMM CBETA, B 00LLEM KOnMyecTBe
ot 10 go 50 nokasarenen.

B OTKPbITbIX NTUYHUKAX I/ICI'IOJ'Ib3yVITe 3arteHuTenun mn
3aHaBeCKU, YTOObI npenoTBpaTtuTb NnonagaHne B NTUYHUK
NPSMbIX CONMHEYHbIX NyyYen. [axe npyuHMMas Takue Mepsl,
MHTEHCMBHOCTb OCBELLUEHNA B OTKPbITbIX NTUYHUKAX
MOXET C nerkoctbto gocturatb 6onee 1000 ntokc.
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NMOHATUA CBETOBOI'O CMNMEKTPA, XPOMATUYHOCTU (ULBETHOCTWU) U UHAEKCA

LBETOMNMEPEOAYU

CBerT - 3T0 BUAMMAs YacTb 3NeKTPOMarHUTHoro cnektpa. NMoHnmaHue Bo3gencTBUsi, KOTOpOEe CBETOBOW CMEKTP
0Ka3blBaeT HA NPOAYKTUBHOCTb NTULbI, SIBMISIETCA KPUTUYECKU BaXKHBIM ANS BbIGOpa NpaBuibHOM fammbl.
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Puc. 4 Budumbili duana3oH criekmpa

XpomamuyHoCcmb Usiu KoppesiupoeaHHasi
ueemoeast memnepamypa (CCT)

XpoMaTU4HOCTb (LBETHOCTL) U3MepsieT
OTHOCMUTENbHYI0 “TENNOTY” UNN “XONOAHOCTL” CBETA U
BblpaxaeTcs B rpagycax KenobsuHa (K). Micnonbsyemas
N3HavanbHO Ans namn HakanumBaHWs, XPOMaTUYHOCTb
AaeT OLeHKY JOMUHMPYIOLLEro cnekTpa B AaHHOM
NCTOYHUKE CBETAa; OAHAKO, XpOMAaTUYHOCTb He JaeT
nHdopmaLum 06 OTHOCUTENbHbIX LIBETOBbIX MUKaX U
HanaHce cnekTpa.

> 4000K:
10,000 K = XOMNOAHbIN,
npeobnagatoLmmn
9,000 K — rony6on cnekTp
3500K:
8,000K — HenTpanbHbI U
cbanaHcMpoBaHHbIV C
7000 K — KpacHbIM, 3ereHbIM U
’ ronybbimM cnekTpamu
6,000 K = < 3000K: Tennbii,
npeobnagatoLmm
5,000 K — KpPacHbI CrekTp
4,000K =
3,000K =
2,000 K =
oo

Puc. 5 lllkana yeemosbix
memnepamyp KenbeuHa

UHdekc yeemonepedayu (CRI)

MHaekc uBeTonepenaym nokasbiBaeT HACKOSbKO
NCKYCCTBEHHbI UCTOYHUWK CBETA NepeaaeT UBeT NpeaMeTa
MO CPaBHEHMIO C €0 LIBETOM B YCITOBUSIX ECTECTBEHHOIO
oCBeLLeHMUsl. DTOT NapaMeTp SABNSAETCH O4eHb BaXKHbIM AN
4eroBeYeCKoro BOCnpusATMs 1 komdopTa B OCBeLLIaeMbIX
cpenax. CRI namepsierca no wkane ot 0 go 100, rge 100 -
Hanbornee 6rM3ku Nokasarernb K eCTECTBEHHOMY CBETY.
Yewm Bbiwe CRI, TemM To4HEE UCKYCCTBEHHbIA UCTOYHMK
cBeTa oTobparkaet uBeTa. B uenom, pasHuua CRI B 5
eavHnL (Hanpumep ot 80 fo 84) He3ameTHa ons
yenoseyeckoro rmasa. Cucrema CRI 6bina n3Ha4ansHO
pa3paboTaHa Ans namn HakanvMBaHus 1 He KOpPPenupyeT ¢
KoMnakTHow cpriyopecueHTHow namnow (CFL) nnm
ceeroauoaHon namnown (LED).

O6was wkana oueHkn ceeTa, ucnonb3yst CRI(1) :

+ < 50: nnoxo

+  50-70: ynoBneTBOpUTENLHO
+ 70-80: xopoLuo

+  80-100: otrn4HO
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Puc. 6 Juazpamma usemornepedayu



AOCTYNHbLIE UCTOYHUKU CBETA

B nTmMueBoACcTBE UCMOMb3yeTC MHOMO Pa3fMYHbIX TUMOB MCTOYHUKOB CBETA, HAYMHAas OT OTKPbITbIX NTUYHUKOB

noA BrMsIHUEM COMHLA U 40 NTUYHWUKOB, OCHALLIEHHbLIX Hanbornee coBpeMeHHbIM U HOBbIM 060pyaoBaHMem 6e3
nonagaHus BHeLHero cBeTa. [oHMMaHne cnekTpanbHOro CocTaBa pasHbiX UCTOMHMKOB CBETA SIBMSIETCS BaXXHbIM Ansi
npaBunbHOro Belbopa cpean MHOMOUUCIIEHHbLIX BULOB OCBELLEHUS.

CosiHe4YHbIU ceem 100%
o,

JocToMHCTBA 90%
o,

* Ha akBatopuanbHbIX TEPPUTOPUAX CONHEYHbIN 80%

CBET NOCTOSIHHbIN BHE 3aBUCMMOCTU OT BPEMEHM 70%

roga. 60%

* TlonHbIn cnekTp ceBeTa B guanasoHe ot YO go UK. 50%

s /ameHeHWe YyBCTBUTENMBHOCTM K CONTHEYHOMY 40%
CBETY W30 [HSA B A€Hb U, B 3aBUCMMOCTM OT °
BpEMEHM rofla XxapakTepHO KaK Ans AoMallHeN, 30%

TaK W Ang UKo NTULbI. 20%

* B nTM4YHUKaX, rae npesycMoTpeHo 10%
NCMoNb30BaHNE ECTECTBEHHOMO AHEBHOIO CBETA,
TpebyeTrca mano unu coBcem He Tpebyetcs
WCKYCCTBEHHOTIO CBETA, YTO SABNSAETCS 9KOHOMMUEN
pacxonoB Ha 3NEKTPOSHEPTULO.

0,

(o)

360 410 460 510 560 610 660 710 760
ONViHa BOIHbI (HM)

Puc.7 ConHeYHbIl criekmp 8 rnondeHb
HepocTatkm
» CnekTparbHbIi COCTaB Y MHTEHCUBHOCTb COSTHEYHOIO CBETA U3MEHSIETCA OT paccBeTa A0 NOMyaHst U OT NONyAHS
[0 3aKaTta, B 3aBUCMMOCTM OT BPEMEHM rofa, OT pacCBeTa M [0 3akaTa CofHua, a Takke, B 3aBUCMMOCTH OT
00na4yHoro NoKpoBa.

*  VIHTEHCMBHOCTb OcBelleHUs ByaeT U3MEHSITLCA Ha NPOTSXKEHUN AHA, TaK Kak CBET ByAeT NPOHMKaThb B MTUYHIK C
pasHbIX CTOPOH.

*  VIHTEHCMBHOCTb CONTHEYHOrO CBETA HAMHOIO BhILLE, YEM OT OObIYHOW NaMMOYKK, U NPEodOSIEHNE CE30HHbIX
M3MEHEHWNI ONWNHBI AHA MOXET 0Ka3aTbCs CMOXHbIM. MIHTEHCUBHOCTb OCBELLIEHNS B CONMHEYHbIN AEHb MOXET
pocturatb ot 60 000 go 100 000 ntokc.

+  BblCOKasi MHTEHCUBHOCTbL OCBELLIEHWUA MOXKET MPUBECTU K HAPYLLEHUIO NMOBEOEHYECKMX peakLmnii, Hanpmumep,
HEPBO3HOCTb, MOTepsi Nepa, Packnes 1 KaHHMBanU3aMm.

Jlamnbl HakanueaHusi (INC)

JdocToMHCcTBa 100:/0

* HepoporocTosiwme 90%

»  XOpOoLUWI KpaCHbIN CNEKTP U3NyYeHUs 80%

» [lpeBocxoaHoe pacnpegeneHve ceeta 70%

* bBbIcTO 3axuratoTcsa 60%

*  Hwuskue Temnepatypbl He BNMSIOT Ha paboTty 50%

(Mpon3BoAMTENBHOCTL) Namn 40%

30%

Hepoctatkm 20%

* HeponroeeyHas, He06Xx0QUMO YaCTO MEHATb 10%

*  OObIYHO M3rOTOBMNEHLI N3 METanMIa u CTekna, 0%
CKIMOHHbI K NOBPEXAEHNAM 360 410 460 510 560 610 660 710 760

+ Bbonee 90% aHepruu, Ncnonb3oBaHOW Nammnon, [nMHa BOAHBI (HM)
naet Ha oborpes, a He Ha OCBELLEHNME.

Puc. 8 Cnekmp namrbl HakanugaHusi
*  MHorue namnbl HakanMBaHWUS HE COOTBETCTBYIOT

HOBbIM CTaHAapTaM 3 PEKTUBHOCTH
3HEpProncnonb30BaHus.




TexHn4yeckum oOrnneTeHb — MeHeo)KMEHT OCBeLLEeHUS B NTULEBOACTBE

Komnakmnasi ¢pniyopecyenmras namna (CFL) 100%
0,
JdocTtoumHcTBa 90%
[0)
»  OHeprocbeperatoLiasi 80%
*  OTHOCUTENBHO HEQOPOroCcTosAL AN 70%
» LiBeToBble cnekTpbl NOA4O6HLI NaMnam 60%
HakanMBaHus 50%
* [ocTynHbl Tennble 1 xonoaHble cnekTpsbl (K) 40%
[lokasaHHbIN ycnex B SMMHOW U MIIEMEHHON .
NHOYCTPUAX 30%
20%
Hepoctatkmu 10%
» Copepxart pTyTb 0% py
*  OTKpbITblE CNIUPaAnM CNOXHO YUCTUTL 360 410 460 510 560 610 660 710 760
+  W3roToBneHbl U3 MeTanmna 1 cTekna, CKMoHHbI K ANMHA BOMHbI (HM)
MELEIEPReA bz 10 Puc. 9 Cnekmp menroli (2700K) ghriyopecueHmHoll namnbi
*  VIHTEHCMBHOCTL CBETA aMn MyIoX0 perynmpyercs,
noTeHuunanbHO pasropatoTcsa bbicTpee, nocne 100%
3aTeMHeHusa 90%
* benbi cBET NaMn COCTOUT U3 MMKOB CBETOBbIX 80%
CMEeKTPOB B 3aBUCUMOCTM OT LIBETA CMEeKTpa 20%
noMuHocpopa, cnonb3yemoro B namne. ?
o)
e [N OOCTWXEeHUs MakCUMarbHOM MHTEHCUBHOCTM 60%
cBeTa TpebyeTcsl HECKONbKO MUHYT NOcne 50%
BKITHOYEHUSI. 40%
* [noxo paboTatoT B XONO4HYH NOrogy 30%
* He cambin ugeanbHbIi BapuaHT, Korga 20%
HeoOXoAMMO HECKONbKO pa3 B AEHb BKIHOYaATb U °
BbIKMNOYaTb CBET. 10%
+  TpebyeTcs aneKTpoHHbIN Bannact gns 0%
PErynMpoBaHnsi TOKa U HanpsbKeHus, 360 410 460 510 560 610 660 710 760
nogaBaemMoro Ha namny. ANVHa BOMHbI (HM)

Puc. 10 Cnekmp xonodHou (5000) ¢briyopecueHmHouU namrib!

JluHeliHasi nromMuHecuyeHmHasi namna (LFL) Hampueeasi namna ebicOK020
Vimeem noxoxue Hedocmamku u docmouHcmea, kak u CFL namnbl, OaesneHusi (HPS)
yyumbigasi HeKomopyr O0MOTHUMESbHY UHGOPpMayUro.
JdocTouHCcTBa
JocTtomHCTBa * Moxert 6bITb Gonee
+  HucnapatoLwwas anekTposakyyMHasi amna nos3sonsier aHeprocbeperatolien, 4em namna
[0CTUraTh PaBHOMEPHOTO pacrpefeneHnsi cBeta Ha BCex Hakanueaxus
BEPTUKAmbHbIX YPOBHSIX B MHOTOSIPYCHbIX KIETOYHbIX
cucTeMax U KoroHMarnbHbIX CUCTEMaX CodepKaHusl. Hepocratkmu
« B NTUYHMKAX C HAMOMbHbIM COAEPKaHNEM - LUMPOKO * Hepocratok rony6oro u 3eneHoro
pacnpocTpaHeHHOe, paBHOMEPHOE OCBeLllleHne, bnarogaps CMneKTpoB
BbICOKOW npon3BoanUTESNIbHOCTU Oonbluen namnebl Tpe6yeTcs=| o D,OpOFOCTOﬂLLLaﬂ

MEHbLLE CBETUITBHIKOB. +  TpebyeTtcs Bpems Ans pasropaHns

Hepocratku «  CRoXHO perynuposaTb
* bonee goporocTosuas, yem CFL namnbl. WHTEHCUBHOCTb
*  MHOro kyco4koB CTekNa 1 OnacHoOro Mycopa B criyyae, ecru e Heobxogum 6bannact

laMna pa36V|BaeTcs:|.

g CnoxHocTu npu ©e3onacHom XpPaHeHUn N TpaHCNopTUPOBKeE.




Ceemoduod (LED)

JocToMHCTBa

Ob6ecne4vnBa€eT NOMHbIN CrMNeKTp CBeTa

Kak npaBuno, Hanbonee acpekTnBHas namna,
MOLLIHOCTb KOTOPOW U3MEPSIETCS B JNIIOMEHAX Ha
BaTT

MockornbKy CBETOANOAbI HE BbIAENSIOT
WHbpaKpacHoro M3ny4yeHns (Tenna), uX MoXxHO
W3rOTOBUTb M3 HE CTEKISIHHBIX MaTePUarnos,
KOTOpble ByayT BOOOCTONKUMU U
yOapOornpoYHbLIMU.

OObI4YHO M3roTaBNMBAKTCS N3 HETOKCUYHBIX
mMarepunanoB

MoryT 6bITb pa3paboTaHbl TakuMm 06pasom,
4YTOObI POKYCMPOBATL CBET Ha XXenaemblx
obnactsix

LiBeToBOV CNeKTp CBeTa MOXET ObITb
CKOPPEKTUPOBaH B 3aBUCUMOCTM OT
MCMOMb3yeMOro fMoM1Hogopa.

Jlerye perynupoBaTb UHTEHCUBHOCTb, YEM
MHTeHcnBHocTb CFL namnbl

PerynupoBaHue ocBelleHus (YyMEHbLUEHNE CUTbI
CBETA) MOXET NPOASIMTbL CPOK 3KCMyaTaumm
namnbi

O4yeHb AnNuUTENbHbIA CPOK aKkcnnyaTaumm - o 10
NeT Ncnonb3oBaHUA No 16 YacoB B CyTKM

(50 000 - 60 000 yacos)

EbICTpO OOCTUraetT nnka MHTEHCUBHOCTHU Nocrie
BKIMKOYEeHUA

VpeanbHbIn BapuaHT AJid NCNoJfib30BaHUA TaM,
raAe CBeT 4YacCTo BKITHOYalOT U BbIKITHO4YaOT

B xonogHbIX KNMMMaTUYECKMX YCIOBUSAX
3(hPEKTUBHOCTb COXpPaHAETCS

HepoctaTtkm

[oporocTtoswas

Heobxogumo ncnonb3oBaTh Hagnexallmmn
peocTar, MHa4ye CBET MOXET Muratb U namna
neperoput GbicTpee.

CeTtognogHasa naMmna MMeeT HanpaBneHHbIN
XapakTep u TpebyeT COOTBETCTBYHOLLYYIO JINH3Y
Ansa okycnpoBku ceeTa, nnu audgysops! 4ns
OCBelleHns1 boree WwMpoKon obnactu.

BoamoHO, noTpebyeTcs 3ameHnTb NPOBOAKY B
NTUYHUKE, ANsi COOTBETCTBUSA SMEKTPUYECKUM
XapakTepuUCTKam CBETOAMOAHbIX amr.

O PEeKTUBHOCTb TEMNOOTBOAA CHUXKAETCS NO
NMPUYMHE HAKOMMEHMWS MbIN, HEAOCTAaTOYHON
BEHTUNALMM BOKPYF faMnbl UK NOMELLEHMS
namnbl B rerieByto 0600YKyY C LieNbo
rMOpov3onsaLun.

Jlamna MoxeT He CropeTb nocrie ncte4eHuns

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

360 410 460 510 560 610

ANVHa BOMHbI (HM)

660 710 760

Puc. 11 Cnekmp xonodHot ( 5000K) ceemoduodHou namribl

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

360 410 460 510 560 610

ANvHa BOSHbI (HM)

660 710 760

Puc. 12 Cnekmp mennol ( 2700K) ceemoduodHou namribl

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

360 410

460

510 560 610 660 710 760

ANVHa BOMHbI (HM)

Puc. 13 lNonHbIl cnekmp ceemoOuoOHoU namribi ¢
8bidesieHUeM KpacHO20 criekmpa

OXnagaemoro Cpoka aKcrityatauunm, Ho CBETOBOW MOTOK NOTYCKHEET Ha 70 % OT u3HavanbHbIX NoKasaTenen.

[eweBble cBeTOAMOAHbIE NaMMbI MOryT HEe UMe€Tb COOTBETCTBYHOLLEro TEMN100TBOAA, CNEKTPa, OCHAaLLEeHUA Uin

rapaHTun AnAa Ucriojib3oBaHuA B MNTUYHUKAX.




TexHun4yeckmni oronneTeHb —

M3MEPEHUWE MHTEHCUBHOCTMU
OCBELUEHUA

MHTEHCUBHOCTb OCBELLEHMS MOXHO U3MEPUTb TPEMS
cnocobamu; MHTEHCMBHOCTb CBETA, CBETOBOWM MOTOK, CUMY
cBeTa.

CBeTOBOM NOTOK - 3TO O6LLMIN U3NyYaeMbIn BUANMBIN
CBET OT Namnbl, U3MEPSIETCS B JIFOMEHAX.

MHTeHCMBHOCTb cBeTa (HanpaBrneHHbIN NOTOK)

- KOMMYECTBEHHO onpeaenseT CBETOBOW NOTOK,
n3nyyaemMbli UICTOYHNKOM CBETa B KOHKPETHOM
HanpaeneHun, N3MepsIETCA B KaHOenax unm ceevax.

Cwuna cBeTa - 3T0 CBETOBOM MOTOK Ha OCBELLLaeMomn
obnactu, namepsieTcsa B ntokcax unm gyt kaHaenax (k).
Pacuet cnegytowmn - 1 noke = 1 nromeH/m2 nnm 1 nioke
=0.0929 gk (ntomeH/m2). CooTHOLLIEHNE MeXAY ABYMS
eguHuuamm cnegyowee - 1 pk=10.76 nrokc unu 1
ntokc=0.0929 ¢k; aTO paBHO COOTHOLLEHUIO 1
kBagpaTHoro metpa go 1 dyta (te 1mM2=10.76p2). 310
O3Ha4aeT, YTO OOQMHAaKOBbIN CBET ByaeT Ap4ye Grnvxke K
WCTOYHWMKY M TYCKHee - Aanblle OT UCTOYHMKA HAaCKOMbKO
pacnpocTpaHsieTCcs nyy.

Yron

}pwlcnepcvm
ceeTa

Puc. 15 [JlemoHcmpayus uHmeHcusHocmu ceema

Puc. 14 [JemoHcmpauyusi ceemoegozo
rnomoka

McTouyHumKk ceeTa
Puc. 16 JemoHcmpauusi ceema pa3Hol
UHMEHCUBHOCMU Ha pa3HbIX pacCmMOsIHUSIX om

00HO020 U MO20 Xe Uucmo4HuUKa ceema (cuna
ceema)

100 ntokc
1m?

lMpu6opbI Onst usmepeHuUsi UHMeHcUeHOCMU ceema

Tpa.qMLLMOHHbIe r|p|/|6opb| Ana oueHKNn MHTeHCUBHOCTU
cBeTa OTKanubpoBaHbl MO CNEeKTpasnbHOM
YYBCTBUTENBHOCTU YenoBeka nNpu temnepartype 6enoro
LBeTa co cnekTpom mexay 550-56- HM. OTn npmbopsl
He MOryT OLEHUTb CMEKTPbI Fofyboro unmn KpacHoro
CMeKTpa, a TaKkke He MOryT paccunTaTb pasHuLy
YyBCTBUTESNIbHOCTU YerioBeka U NTUlbl. Mo npuynHe TOro,
YTO Y UblNJieHKa CNeKkTp BMAnMoro ceeta Limpe, o4eHb
Ba>XHO MMETb BO3MOXHOCTb Ha6mo,anb MHTEHCUBHOCTb
cBeTa B BUANMMOM FOJ'Iy60M n BMUOUMOM KpaCHOM
crnekTpax.

WpeansHbiMu npubopamu Ans nsamepeHnst
WHTEHCUBHOCTW CBETa CBETOAMOAHBIX JTaMn SABMASOTCH
nunbo cneuunanbHO pa3paboTaHHbIe AN NCMONb30BaHUSA
B NTULEBOACTBE, NMMOO cneumanbHO NnpegHasHavYeHHble
ana LED namn. NepBble cMoryT nsmeputb
WHTEHCUBHOCTb CBETA, BOCMIPMHUMAEMOTO LibINIIEHKOM
(clux), BTOpbIE - OLEHUTb NOSHbLINA U3TyYaeMbl CNEKTP,
BMAMMbIV AN YeroBeka. CyLecTByeT BCEro HECKOMbKO
KOMMaHW, KOTOpble MPON3BOAAT Takme npubopsl
crieumarnbHO ANns UCnonb30BaHWs B MTULEBOACTBE, a
nNp1bopbl ANS N3MEePEeHNss UHTEHCUBHOCTW CBETOAUOAA
ncnonb3yoTca dotorpadammn 1 AoCTYNHLI U3 paga
NCTOYHUKOB.

MeHeo)KMEHT OCBELLEHMS B NTULIEBOACTBE




TNoHsimue JlroMeHa npu oyeHkKe samnbli

CBeTOBOM NOTOK Namn HakanuBaHusl, OTHOCUTENbHO
MOLLHOCTU NaMnbl B BaTTax, OQUHaKOBBIN y BCEX
npounssoanTenen. BonbLLNMHCTBO TPAAULIMOHHbBIX Namn
HakanueaHus 4OCTYNHbI ¢ MoLHocThio 40, 60, 74 n 100
BaTT. C NosABNEHNEM KOMMAaKTHbIX JIIOMUHECLIEHTHbIX
namn v cBeToaMoaHbIX Namn B HACTOsILLEee BpPeMS,
GOMbLUNMHCTBO NPOU3BOANUTENEN A0 CUX MOP OTHOCHAT
CBETOBOW MOTOK Namnbl K 9KBUBANEHTHOWN BENuYnHe
namnbl HakanMBaHMs - MOLLLHOCTM B BaTTax.

OkBuBaneHTHOCTb Mexay CFL namnamn n namnamum
HakanMBaHusa OeUCTBUTENbHA, Tak Kak oba Tmuna namn
n3ny4yarot cBeT paBHomepHo. OaHako, ceeT LED namnbl
saBnsieTca 6onee HanpaBneHHbIM, 1 UCMONb30BaHNE
NIOMEHOB MOXET BbITb HETOYHLIM. MOLIHOCTL B BaTTax
1 gpyrue akTopsbl, Takne Kak xenaemoe HarnpasneHue
CBeTa, LBET CMneKTpa 1 ucnonb3oBaHne ceeta no
Ha3Ha4YeHMWIO TOXe OOMKHbI YYMTbIBATHCS.

CBeToBOW NOTOK onpeaensieT odLiee KonmM4ecTBo
N3ny4yaemoro namnou CBeTa, He yunTbiBasa ero
HanpaeneHus; ogHako, mHorne LED namnbl moryT
n3nyyaTtb CBET C yrrnom pacnbineHuns ot 30° go 180° unu
©ornblle, OCHOBbLIBasiCL HA TENJIOOTBOAE, HanpaBneHnu
auoaa n obLuen KoHCTpyKumn. [1Be naeHTU4HbIe namnbl
- ogHa HanpaeneHHoro ceeTa (Hanpumep, LED namna),
a gpyras - ¢ obwmm Bbixogom (Hanpumep, CFL) moryT
MMETb OOQWHAKOBbIE MOKa3aTenM CBETOBOroO NOTOKa, HO,
B 3aBMCUMMOCTM OT PacnorioXeHns U pasMeLLeHnst namm,
OyaoyT MMeTb pasnuyHble NokasaTenn MHTEHCUBHOCTU U
Cunbl cBeTa.

CeeT namnbi CeeTtoBOM
HaKanueBaHuA NnOTOK
40 BatT 450 nomeH
60 BaTT 750-900 ntomeH
75 BaTT 1100-1300 ntomeH
100 BatT 1600-1800 ntomeH

HUcnonb3oeaHue LED namn e nmuyesodcmee

LED namnbl ctaHoBATCS BCe bonee n 6onee nonynapHbl B NTULIEBOACTBE BO BCEM MUPE, TaK KakK OHU ABNAIOTCA
aHepr006epera|0u.|,v|M|/|, NOSTHOCNEKTPaNbHbIMU U UMEIOT ANTUTENBHbBIA CPOK aKcnnyartauuu.

i
..............
Kpuctannudeckuii anog, (nonynpoBoaHUK

CeeT thokycupyetcsa unm paccemsaetcs (B
3aBMCMMOCTM OT crnocoba npruMeHeHns )
NVH3aMK 1nu 3epkanamm

L)

Ceet npoxoaunT 4Yepe3 MHOINo4YncrieHHble
crnon marepuana, KOTOprVI obecneymBaet
Xenaembl LBET CneKkTpa n nornowlaeTt CeBeT

]

OOHOCTOPOHHWUI HanpaeneHHbIN CBET (POTOHbI)
N3My4yaeTcs Kak aMeKTPUYECKUA TOK Yepes
KpucTannbl (3MeKTPOMtoOMUHECLEHLINSA)

Tenno, KOTOpOoe Bblpa6aTbIBaeTCﬂ B npotuecce
o6pa30|3aHv|r-| CBeTa, AOJIKHO OTBOAUTBLCA OT
ANEKTPUYECKNX petanen

Puc. 17 Kak pabomaem LED namna




TexHn4yeckum oOrnneTeHb — MeHeo)KMEHT OCBeLLEeHUs B MTULIEBOACTBE

Aueppysus nuH3bl LED namn

CeeTtoBoM NOTOK, nsnyyaemoli LED namnon, sisnsietcs
HanpaeneHHbIM W, B Cry4ae HENpaBUbHOTO PacnonoXeHns
B NTUYHUKE UNW HNU3KOW ONPdY3nn NMH3bI, MOXET co3aaBaTb
obrnacTu ¢ HU3KOW OCeLLEHHOCTLIO (TeHb). MNpy HanpasneHun
CBETOBOIO NOTOKA Ha NTULY NPeAnoYTUTENbHO NPUMEHSATD
LUMpokKoyrofbHble namnbl (<180°), a Takke, He06xoaAMMO
NpaBuIbHO pacnonaratb CBETUMNbHUKM AJ1A UCKNIOYEHNS
obpa3oBaHus 3aTeHeHHbIX obnacTen. Npu ncnonbL3oBaHWUK
namn c yrnom paccensanus meHee 120° unm npu o4eHb
HU3KOM PaCMONOXeHNN CBETUIbHUKOB, BO3HUKaET

A(pheKT TOY4EYHOWN OCBELLEHHOCTH, YTO NPUBOAMUT K APKO
BbIP@XX€HHOW 30HaNbHOCTM OCBELLEHHOCTU. Takue namnbl
MOTYT BbITb C YCNEXOM UCMOMb30BaHbl MPU NPaBUbHOM
pasMeLLeHUn CBETUNBHWUKOB B NTUYHUKE. HepaBHOMepHoe
pacnpegeneHne CBETOBOro NOTOKa ABNAeTca Npobrnemon kak
ONS HanomnbHON, TaK U ANS KNETOYHON CUCTEM COAEPXKaHUS.
Hanunune 3aTeHHeHbIX y4acTKOB, MPW HaMOMbLHON cucTeme
cogepaHus, NPUBOAUT K YBEMUYEHNIO KONNYeCTBa AL,
CHeCeHHbIX Ha nony. Mpu KNETOYHOM MU KONOHUAaNLHON
cuUcCTeMe codepXxaHus HepaBHOMEpHOe pacnpeneneHve
cBeTa MOXeT NPUBECTU K TOMY, YTO HEKOTOPbIE KIETKM

OyayT CrMLLIKOM OCBELLEHbIl, a APYTre - HeQOCTaTOuHO.
COOTBETCTBEHHO, 3TO MOXET NPUBECTU K PaHHEN MK
no3gHen CBETOBOW CTUMYNALMA B OOHOM U TOM Xe MTUYHUKE.

PucyHok 18. CeemoduodHsbie namribl,
yCmMaHOoB/eHHbIE 8 IMOM MMUYHUKE, UMerom

Mockonbky LED namMnbl He BblgensoT 6onbLIoe KONMYecTBo 8bIPAXEHHYI0 Harpae/leHHOCMb, Pacrio/IoKeHbI
Tenna, Kak namMmnbl HakanuBaHWsa UK Namnbl JHEBHOIO cnuwkom Oarneko Opye om Opyza u Hedocmamo4yHo
CBeTa, TO AN U3roTOBIEHMS NMH3 unn gudpdy3opos Apkue. Co8OKYMHOCMb IMuX gbakmopos npusodum
BO3MOXHO MCMOSb30BaHWE MnacTuka Unm nonnkapboHaTHbIX K 0bpa3oeaHuto meHu Ha rosy u K HeOOHOPOOHOU
maTtepuanoB. HecMoTpsi Ha To, YTO HOBOE MOKONEHNE oceeuwjeHHoCcmMu 690r1b KremoyHol 6amapeu.

LED namn nmeet Gonee BbICOKMI YPOBEHb pacCemBaHns
CBETOBOIO NMOTOKA, O4€Hb Ba)KHO MPW NIIAaHUPOBaHUN CUCTEMbI
OCBELLIEHNSI MOHMMAaTb TEXHUYECKNE XapaKTEPUCTUKU
yCTaHaBMMBaEMbIX CBETUITbHUKOB M MPOBECTU NPOEKTHbIE
paboTkl C y4eTOM 3TUX 0cOBeHHOoCTEN. MHorne
npoussoguteny LED namn ncnonb3yoT KOMMNbIOTEPHbIE
nporpamMmbl Ans pacyeta pacCTOsiHUMA, BbICOT 1 CBETOBOIO
noToka, HeOOXOAMMBIX AN MPaBUIIBHOMO OCBELLIEHNS
MOoMeLLEHNN.

MowHocmb u HanpaesieHHOCMb C&8emo8o20
nomoka Ossi pa3fiuYHbIX cucmemM cooep)KaHus

[N KONoHManbHbIX KIETOK BbIOEpUTE HanpaBIieHHELIN CBET,
KOTOpbIN OCBELLAET NIMHWM NMOEHUS U KOPMIIeHUsl, MecTa ans
OTAbIXa NTULbI, B TO BPEMS, KaK MECTa, r4e pacnorioXeHbl
rHesga, ocTaroTcsa 3aTeHeHHbIMU. B cnyyae, ecnu LED
namnbl pasMeLLieHbl B Npoxoae 3a npeaenamm KreTku,
COOTBETCTBYIOLLMI HAMpaBIeHHbIN CBET OyaeT obecneymBarb
PaBHOMEPHYO MHTEHCMBHOCTb OCBELLIEHNS HA BCEX YPOBHSX
KIETOK, KaK NnokasaHo Ha pucyHke 19.

BenunumHa ncxogsiuero cBEToOBOro NoToKa B fOMeHax He
YYMTBIBAET NWK CNeKTpa AfMHbI BOSHbI. Hanpumep, ase LED
namnbl, no 800 fOMEH MOryT BbI3BaTb Pa3NMYHY0 peakLmio
y NTWUbI, B CrlyYae, eCnv U3nyyaroT CBET PasnuyHbIi N0
LBeToBOMY cnekTpy. Mcnonb3oBaHne xpomatnyHocty (K)
MOXET NOMOYb ONpeaennTb pa3nnyHblie NCTOMHUKN CBETA

> PucyHok 19. Coomeemcmsyrouwiee oceeujeHue 0rs
C aHanorMyHom APKOCTLI0. 3Ta LLKana NorHOCTLIO He 6CexX Spycos KIemoyHo2o 060pyA0eaHus.

OLEeHMBAET CrneKTpalibHOe Ka4eCTBO CBeTa.



ANMEKTPUYECKUE TPEBOBAHUA K LED CBETUJIIbHUKAM

ModknoyeHue

YctaHoBka LED namn B NTUYHUKAX MOXET

TpeboBaTb pasnuMyHbIX TUMOB ANEKTPUYECKOWN

NpoBOAKN. B HEKOTOPLIX CTpaHax 3anpeLueHo
ncnonb3oBaHue pacnpegenuTernbHbIX KOpobok ¢
BMHTOBbIMW COEQUHEHNAMMW, KOTOPbIE HE ABMSIOTCS
BrarosalumLeHHbIMWU. B aTuX criyqasix CBETUIBHUKN
yCTaHaBMUBAalTCH HENOCPEACTBEHHO BHYTPU
pacnpegenuTenbHon Kopobku. [NpoBepbTe nokanbHble
TpeboBaHMsA 40 Havana yCTaHOBKM WM NepeocHaLleHns
nTnyHuka LED ceBeTunbHukamu.

Pezynupoeka LED oceeweHus

Ovmmepbl JOMmKbl COOTBETCTBOBATH creunduke
ycTaHasnueaeMblx LED namn n 4OomkHbl
ncnonb3oBaTtbcs ¢ perynupyembimn LED namnamum.
Vcnonb3oBaHne HECOOTBETCTBYHOLLMX AMMEPOB
MOXET NMPMBECTM K MEPLIaHNIO, NEPErpeBy U
npexanespeMeHHOMY Bbixogy 3 ctpos LED namn.
LED namnbl HE UMEIOT PE3UCTUBHOM HUTWU, KaK y fiamn
HakanuBaHus, 1, NO3TOMY, AUMMEPbI AOMKHbI UMETb
BO3MOXHOCTb 00pabaTbiBaTb CMOXHYIO SMEKTPUYECKYIO
Harpy3Kky 415 KOHTPONSA BbIXOQHOW MOLLHOCTU. He
Bce LED namnbl MOryT noaBepraTbCs perynmpoBke,
He Bce perynupyemble LED namnbl moryT pabotatb
COOTBETCTBYOLUM 06pa3om.

KauyecTBeHHble perynupyembie LED namnel Tpebytot
npaBunbHoro obopynoBaHUS faxe C COOTBETCTBYHOLLNM
LED gummepom. XopoLunii CBETOANOAHLIN ANMMEP
OyoeT MMeTb BCTPOEHHOE COMPOTMBMEHNE AN
obecneveHust ctTabunbHoM paboTbl NPU 3aTEMHEHUN.
LED namnbl coxpaHsitoT appeKTUBHOCTb Npu
3aTEMHEHNU, YTO MOXKET NPOASIUTL CPOK CMYXObl namnebl.

MpoBepbTe TEXHUYECKNE XapaKTepPUCTUKN Aummepa Y
npoussogutens. MNpuHumnel paboTtel aummepos ans LED
namn u namn HakanueaHus UOEHTUYHbI, HO AUMMEpbI
ans LED namn gormkHbl uMeTb 6onee BbICOKUIA
YPOBEHb KOHTPONS BbIXO4HOW MOLLHOCTU. CHMKEHMEe
HanpsbkeHus Ha Bbixoge aummepa Ao 50% Bbi3biBaET
konebaHusa mowHocTu +/- 3 BT, npu aTom notpebnexHune
3HeprMn y namnbl HakanueaHvusa 60 BT yBennunsaetcs
¢ 27 po 33 BT. 3TOT Npouecc MOXeT OblTb HE3aMeTEH
AN Yyenoseyeckoro rnasa. Takoe ke konebaHue
MOLLHOCTK gMMMepa Ha Bbixoge and LED namnbl 10
BT BbI3bIBaeT ckayok NoTpebneHns aHeprum ot 2-x o

8 BT. 310 pe3koe nameHeHne noTpedbneHns aHeprum
npuBOOUT K 3aMeTHOMY MepLaHuio. Heobxoanmo
OTMETUTb, YTO fAaxe HebonbLloe KonebaHne MOLLHOCTH
npw perynuposanun LED namn 6yget npmBoguTthb K
MepLaHuio.

HacTosdLlee BpeMA:

NpoBeAEHNA MOMKU U Ae3nH(EKLMU B NTUYHUKE.

pa3nnyHbIX CuCTeEMax.

Bbi16op nyqywux LED namn 0nsi Bawe2o nmu4Huka

Bbl6paTb npaBUIibHYLO LED NamMny OOBOJIbHO HEMPOCTO. Ectb Tpu Knacca CBeToaMOAHbIX IlaMr, OOCTYMNHbIX B

1. CneumanuaupoBaHHasa LED namna gna ntMueBoacTBa—HecMoTpsa Ha TO, YTO STO caMble Joporue
nanmsbl, cneunanusmpoBaHHbele LED namnbl anga ntuueBoacTBa paspaboTaHbl AN NTULbI, a MPOM3BOAUTENN
Takux flaMmn NOHMMaT NOTPEOHOCTU NTULEBOACTBA. ATU CBETUNBHUKN paspaboTaHbl C y4eTOM HEOOXOAMMOCTH

2. LED namnbl CenbCKOX0O3AUCTBEHHOro HasHaueHuma—LED namnbl cenbCKOX03MCTBEHHOIO Ha3Ha4YeHUs
06bIYHO BbIAEPKMBAIOT YCIOBMUS OKPY>KaloLLEN Cpefbl MTULEBOAYECKOrO MOMELLEHUS. DTN NamMnbl MEHEE
aoporocrosilme. Ho, nepen ncnonb3oBaHNeM HEOOXOAMMO NMPOBEPUTE UX MOSHYHO XapakTEPUCTUKY (BKMOYas
cBeTOonepeaady, CnekTp, rapaHTUio U YPOBEHb BMaro3allmLEHHOCTHN).

3. BbitoBbie LED namnbil—bbiToBble LED namnbl MMEIOT Takue e XapakTepucTukuy, kak u LED namnbl
CeNbCKOXO3ANCTBEHHOIO Ha3Ha4YeHUs 1 NPUMEHANNChL B NTULEBOACTBE. DTOT BMA flaMn HEe paccymTaH Ha
ncrnornb3oBaHue B TedeHue 16 4acoB B AeHb, B CBA3M C YeM BbICTPO yMEHbLLAETCA CBETOBOMW NOTOK M flambl
BbIXOAAT U3 CTPOS U3-3a HEJOCTAaTOMHO MOLLHOrO paguatopa UM CXembl ynpasneHus.

B uenowm, pasnunyHble TUMbl CBETOANOAHBLIX flaMm UMET pasHble chepbl MPUMEHEHMUS. Y3KOHaMNpaBneHHbIE NTaMribl
(30-50°), pasmeLLeHHble 6M3KOo Apyr K Apyry Ha BbicoTe 1,8-2,4 M, MOryT obecne4ynTb paBHOMEPHOE OCBELLEHNE

B NTUYHMKAX C MHOTOSIPYCHBIM KIETOYHBbIM 0bopyaoBaHueM. LLnpokoyronbHblie namnel (> 180°) senstotcs 6onee
3(PPEKTUBHLIMU ANA NTUYHUKOB C HAMNoMbHOM U CBOBOAHO-BLINYIIbHOW CUCTEMaMK COOAEPXKaHUs. Jlamnbl co cpeaHen
HanpaBneHHOCTbIO, B 3aBUCUMOCTM OT pa3MeLLEHNst U cBeTOBOro notoka (90-150°), MmoryT 6biTb MCMOMNb30BaHbI B




BbiBOA

CBeTOBOMN CNEKTP, UHTEHCUBHOCTb U
NPOOOMKNTENBHOCTL CBETOBOIO AHSA MMEIOT peLualoLlee
3HayeHue Ansa JOCTUXEHUS ONTUManbHbIX 3HAYEHUN
nvka n NOCTOSIHCTBA Anueknagki. Hecmotps Ha To,

YTO CyLLEeCTBYET MHOIO BapMaHTOB CUCTEM OCBELLEHNS,
OOCTYNHbIX Ansa nTuuesoacTsa, LED namnbl ctaHoBATCH
BCe Bonee nonynspHeIMK Bnarogaps co4eTaHuIo
3HEProaPHEKTUBHOCTU, HAAEKHOCTU U ONUTENBHOMY
CpoKy cnyx6bl. W, nockonbky, nonynspHoctb LED namn
pacTeT, NOBLILWAETCA YPOBEHb MOHNMAHMWS MPaBUILHOIO
NCMNOmnb30BaHUA Takoro 06opyaoBaHns B pasnnyHbIX
TMNax NTUYHUKOB. B Bnuxkanwem ByayLiem MOXHO
oXnaaTb CHUXEHNS cebecTOMMOCTN NPOayKLNA 1
noBblWeHns apEeKTUBHOCTM NPOU3BOACTBA NpK
npumeHeHnn cuctem LED oceelleHus.

OrPAHMYEHUE OTBETCTBEHHOCTMH

[aHHbIN TeXHNYECKMI GronneTeHb NpeaHasHa4veH
TOMNbKO AN CneunanvcToB NTULEBOACTBA C LeNblo
O3HAKOMITEHWS C Pa3NMYHLIMU TUNAMWN NCTOYHUKOB
CBeTa 1 0CBETUTENBHOrO 06opyaoBaHus. Jliobblie
N3MEHEHWs B ANEKTPUYECKMX cucTeMax Ha depme
AOIMKHbI COOTBETCTBOBATb MECTHBLIM TPeboBaHMAM.
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