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BeeneHue

HacTosilee meTogmyeckoe pykoBOACTBO paspaboTaHO B passBuTue
nonoxeHun CIM 52.13330.2016 «CHull 23-05-95* EcTecTBEHHOE U
WCKYCCTBEHHOE OCBELUeHMe» B LEeNnsxX MOBbIWEeHNs KOMGOPTHOCTU U
3HepreTnYeckon a@EKTMBHOCTM OCBELLEHMA 3a CYET peanusaumu
ANHaMMYECKOro OCBELLEHUS.

Hacrosuwiee MEeTOAMHEecKoe PYKOBOACTBO OpUEHTMPYET
NPOEKTUPOBLUMKOB Ha UCNOMb3oBaHNE COBpPeMEHHbIX CUCTEM AUHaAMNYECKOro
yrnpasneHus  3HeproadEKTUBHbIMA  OCBETUTENbHBIMK  MpubGopamMn  u
COOTBETCTBYIOLUMX CUCTEM  WCKYCCTBEHHOTO OCBELUEHWS, pPasbACHAET
METOAONOMMYECKME OCHOBbLI U LETANNSUPYET YKasaHus no BbIOOpY U yyeTy
acnexkToB ANHaMNYECKOro OCBeLLeHNs npu NPOEKTUPOBaHUA
CBETOTEXHUYECKON  4YaCTW  MPOEKTOB  WUCKYCCTBEHHONO  OCBeLLeHUA
OOLLECTBEHHbIX 3A4aHWIA, NO3BONAOLWMX peanu3oBbiBaTb TpebosaHus CI1
52.13330.

OCHOBHOE BHUMaHWE YAENEHO B3aMMOCBA3M OCHOBHbIX MapaMeTpoB
AWHaMMYECKOrO OCBELLEHUSA. AUMMWUPOBaHUA MO CBETOBOMY MOTOKY W
yrnpaBfeHns KOppPEeNMpoBaHHOW LIBETOBOW TeMnepaTtypol C nokasaTensmm
KauecTBa OCBELUEHUSs U OMTUMU3ALMEN HEBU3YaNnbHOrO GUONOrMYECKoro
BO3AENCTBUSA CBETA Ha Yenoseka. B HacTosALEeM MeToANYECKOM PYKOBOACTBE
npueegeHbl Cnocobbl OLEHKN OTHOCUTENBHON 3PEEKTUBHOCTU AUHAMUYECKUX
PEXXMMOB OCBELLEHUS] HA OCHOBE OTEYECTBEHHOM W 3apybekHOW NpaKkTuKu
NPpUMEHEeHUAa AUHaAMUYeCKOro OCBeLLEHUA.

MeToguueckoe pyKOBOACTBO MpeAHasHayYeHoO ANA SNeKTPOoOoTAEenoB
OopraHusauuin, BbINOMHAIOWMUX MNPOEKTbl 3NEKTPOOCBELLEHUS, WHXEHEepPOoB-
CBETOTEXHUKOB, apXUTEKTOPOB W cBeToam3ainHepoB. OHO npeanonaraeT
npUMeHeHne OBLLEAOCTYNMHBLIX MPOrPaMMHbIX CPEACTB, Haubonee LMPOKO
pPacnpoCTpaHeHHbIX B MNPaKTUKE  MNPOEKTUPOBAHUA  UCKYCCTBEHHOMO

ocBeLleHuA.



Hacrosiliee meToguMueckoe pyKOBOACTBO pa3paboTaHO aBTOPCKUM
konnektusoM: epepansHoe TrOCyAapCTBEHHOE OGIoAXETHOE yupexKaeHue
«Hay4Ho-nccnegoBaTenbCkUn MHCTUTYT CTPOUTENBHON unsnkn Poccuiickoin
akafemMun apxXuTeKTypbl U CTPOUTENbHbIX HayK» (KaHg. TeXH. HayK A
LLimapos); OBLLECTBO C OrpaHUYEHHON OTBETCTBEHHOCTLIO «MexayHapoaHas

rpynna komnaHuin «CeeToBble TexHonorumy (kaHg. TexH. Hayk A.B. Kapes).
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1 O6bnacTb npumMeHeHus!

Hacrosiwlee meTopMyeckoe pPyKOBOACTBO  pacnpocTpaHseTcss  Ha
NpoeKTUupoBaHue MCKYCCTBEHHOrO ANHaMNYECKOro ocBeLleHns
OBLLECTBEHHbIX 34aHUIA PA3NNYHOTO Ha3HaYeHus.

PykoBOACTBO OpMEHTUPOBAHO ANSA NPUMEHEHUA NPU NPOEKTUPOBaHUK
OCBETUTENbHbIX YCTAHOBOK  AWHAMUYECKOro ocsBelweHusas Ha 6Hase
CBETOAUOAHbBIX CBETUINBHUKOB.

Be3onacHOCTb CBETOAMOAHOIO OCBELUEHWA ANS  3pEHUst 4Jenoseka
obocHoBaHa Hay4Hon komuccmeinn SCHEER EBpocotosa [1] n 0oTe4eCcTBEHHbIMU
uccnegosaHuamn  [2]-[4], a 3HeproaddEKTUBHOCTL  CBETOAUOAHbLIX
OCBETUTENbHbIX YCTAHOBOK B 1,5—3 pasa Bbille, YeM y aHanornyHbIX UM C

paspAagHbIMAU UICTOYHMKaMK CBETa.

2 HopmaTuBHbI€e CCbIJIKN

B HacTosiLLleM MEeTOANYECKOM PYKOBOACTBE MCMONb30BAHbI CNEAYHOLWMNE
HOPMaTWBHbIE CChINKK:

FOCT 32144-2013 OJnektpudeckass 3Heprus.  COBMECTMMOCTb
TEXHNYECKNX CPEACTB aneKkTpoMarHuTHas. Hopma kavectsa anekTpuyeckon
3HEPTMN B CUCTEMAX SMEKTPOCHaBXeHUs OBLLEro HasHauYeHus

FOCT 32498-2013 3paHua u coopyxeHus. MeTogbl onpegenexHus
rnokasarernen sHepreTn4eckon apeKTUBHOCTM UCKYCCTBEHHOMO OCBELLEHNS

FOCT 33393-2015 3paHua un coopyxeHns. Metogbl u3MepeHus
KoachbchunumeHTa nynbcaumm OCBELLEHHOCTU

FOCT P 54350-2015 MpuGopbl ocBeTUTenbHble. CBETOTEXHUYECKME
TpeboBaHUA 1 METOAbI UCTIbITAHNA

FOCT P 55706-2013 OcselleHWe HapyXHOe  yTunuTapHoe.

Knacecndunkaums n Hopmbl



FOCT P 55710-2013 OcselyeHne pabounx MecT BHYTpU 3aaHUin. Hopmbl
N METOAbl U3MEpPEHUI

CI 52.13330.2016 «CHwuI 23-05-95* ECTEeCTBEHHOE U UCKYCCTBEHHOE
oceeLlleHne» (C nameHeHmem Ne 1)

Cll 256.1325800.2016 3OneKTPOyCTAHOBKU KUMbIX U OOLECTBEHHbIX
3gaHun. [paBuna NnpoekTUpoBaHUS U MOHTaXa (C usmeHeHnamu Ne 1, Ne 2,
Ne 3)

CIl 367.1325800.2017 3paHua xunbie v obwecTtseHHble. [lMpasuna
NPOEKTUPOBaHNS €CTECTBEHHOIO N COBMELLIEHHOrO OCBELLEHMS

CaHllvH 2.4.2.2821-10 CanuTtapHo-anugemuonorndeckme TpeboBsaHus K

yCrnoBusiM 1 opraHusauum oby4veHus B obLeobpasoBaTenbHbIX YUPEXAEHNAX

IIpuMmevanune — [Ipu NOMB30BAHAN HACTOALIMM METOIMYCCKAM PYKOBOACTBOM HEIECOOOPA3HO MPOBEPHTH
JCHCTBHE CCBHUIOYHBIX JOKYMCHTOB B HH()OPMALMOHHON CHCTEME OOIIEro mMOJb30BAHHMS — HAa O(UUHAIBHOM calite
(heepanbHOTO OpraHa HCHONHHUTEILHOH BIACTH B C(lepe CTaHZapTH3amkM B ceTH MIHTEPHET HWIH MO €KETOAHOMY
HH(pOpMAIMOHHOMY YKa3aTemo «HalmuoHaNbHBIE CTAHAAPTHD, KOTOPBIA OMyOJIHMKOBAH MO COCTOSHUIO HAa 1 sHBaps
TEKYIIETO TO/a, H IO BHIMy CKAM SKEMECIIHOTO HHA)OPMALHOHHOTO yKa3areist « HanuoHa/IbHBIE CTAHAAPTED) 32 TEKY LU
roa. Ecnu 3aMeHEH CCHUTOYHBIH JOKYMCHT, HA KOTOPBIH JAHA HEJATHPOBAHHAS CCBLIKA, TO PEKOMEHY €TCS HCIIONIb30BaTh
JESHCTBYIOMYIO BEPCHIO 3TOTO JOKYMEHTA C YYETOM BCCX BHECCHHBIX B JAHHYIO BSPCHIO M3McHEHHH. Eciu 3amenen
CCBUTIOYHBIM JOKYMEHT, HA KOTOPBIM JaHA JATHPOBAHHAS CCHUIKA, TO PEKOMEHAYETCS HCHOJb30BATh BEPCHIO 3TOTO
JOKYMEHTA C YKA3aHHBIM BBbIIIE TOJOM YTBep)KACHUA (mpuHATWA). Eciom mocne yTBEp/KACHHA HACTOAMIETO
METOAUYECKOTO PYKOBOJCTBA B CCHUIOYHBIN JOKYMEHT, HA KOTOPBIH JaHA JATHPOBAHHAS CCBHUIKA, BHECEHO H3MEHCHHC,
3aTPAaruBaIoONIEe IOJOKCHHUE, Ha KOTOPOE JaHA CCHUIKA, TO 3TO MOJOKCHHE PEKOMEHIAYETCS NMPUMEHATh O€3 yuera
JAHHOTO M3MEHeHMd. ECiu cChUIouHBI JOKYMEHT OTMEHEH O3 3aMEHBI, TO MOJIOKEHHE, B KOTOPOM JaHA CCBUIKA HA
HETO, PEKOMCHAYETCA NMPUMEHATh B YACTH, HE 3aTParmBaroIICH 3Ty CChUKy. CBEACHHS O ACHCTBHH CBOAOB IPABHI

nenecoodpa3Ho mpoBepuTh B denepansHoM HHOOPMAIHOHHOM (OHAEC CTAHAAPTOB.



3 TepMUHbI, onNpeaeneHus U CoKpaLleHns

3.1 TepMmuHbl u onpeaeneHus

B HacTosiLLeM MeTOAMYECKOM PYKOBOACTBE MNPUMEHEHbI crejyowme
TEPMWHbI C COOTBETCTBYHOLLIMMU ONpeaeneHnamu:

3.1.1 AuMmep: OrneKTPOHHOE YCTPOWCTBO, MpeaHasHa4YeHHoe Arnis
N3MEHEHNSI CBETOBOIO MOTOKA (APKOCTN) OCBETUTENBHOTO Npubopa.

3.1.2 aumMmupoBaHue: MsmeHeHne CBETOBOrO MOTOKa OCBETUTENBHOMO
npubopa nNyTeM W3MEHEHWs BbIXOAHOMO TOKa YCTPOWCTBa YMNpaBneHus B
3aBUCMMOCTY OT CUrHana ynpasnsawoLero yCTponCTea (Aatyuk, KOHTponnep u
T. 4.

3.1.3 UHOEKC NOMeLLEeHUs: Benuuuna, onpegensemas
rEOMETPUYECKUMY  XaPaKTEPUCTUKAMW MOMELLUEHNS WU MPUMEHAEMas Ans
BbIYUCIIEHUS KOShDULIMEHTA UCNONBb30BaHUSA CBETUIMBHUKOB.

3.1.4 koHuenuua HCL: KoHuenuusa oCBELLEHWs, KOTOpasi yYUTbIBAET He
TONbKO BM3yanbHble MNOTPEOHOCTM YenoBeka B OCBELUEHWW, HO W
HeBu3yanbHOe BO3AENCTBUE CBETA HA COCTOAHME U 30,0POBbE YenoBeka.

3.1.5 HeBu3yanLHOoe BoO3aeNCTBME cBeTa: BnusHne ceeta Ha
4YenoBeka, 3aKkmouvarlleecs B BO3JEUCTBUM Ha  DU3MONOrnYeckue,
ovonornyeckne n noBefeHYEecKkne MYHKUMKM OpraHu3mMa u, B LENOM, Ha
CaMO4yBCTBUE.

3.1.6 koadppuumeHT kcnnyataummn:  KoadpduuMEHT, paBHbIR
OTHOLLIEHMIO OCBELLIEHHOCTU MW APKOCTU B 3a4aHHOW TOYKE, CO3faBaemMon
OCBETUTENBHOM YCTAHOBKOW B KOHLIE YCTAHOBMEHHOrO CpoKa 3KCnyaTauumu, K
OCBELLEHHOCTU N SIPKOCTU B TOM K& TOUKE B Hauare akcnnyaraumu.

3.1.7 npotokon DSI: [lpotokon, nossonawwmi: 0OO6bEeANHATL
OCBETUTENbHbIE YCTPOWUCTBA B IPynnbl U co3jasBaTb NPOCTble CLeHapwuu;
MCnonb3oBaTb MpoBOAa HEOOMbLUOTO CEYEHUS HEOrPaHUYEHHOW AMNWHbL;
CHWXaTb SIPKOCTb A0 MOMIHOTO BbIKMKYEHNS, YTO MO3BOMAET MUCKITOYUTD

MCNOMNb30BaHNE BblKNOYaTENEN; ynpaenATb OCBELUEHMEM HYepes KOMMbHTEP.
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3.1.8 npoTtokon Modbus: OTKpbITbIA KOMMYHUKALMOHHbBIA NPOTOKON ANs
OpraHu3aLmmn CBA3WN MEXAY 3NEeKTPOHHbIMW YCTPORCTBAMM YEpes NNHWN CBA3N
RS-485, RS-422, RS-232.

3.1.9 npotokon 0-10 B: lNpoTokon cuctembl yrnpasneHus pasnuyHbIM
cneunanbHelM  obopyaosaHuem. W3veHeHWe perynmpyemoro napameTpa
MPOUCXOAMNT NPONOPLIMOHANBHO HAMNPSPKEHWIO YNpaensitowero curHana; 0 B —

MUHUMYM, 10 B — Makcumym.
Ipumcuanuc — Craagapr 0-10 V permamearapycres [5].

3.1.10 ceetnoTta: YpoBeHb 3pWUTENbHOrO OLLYLLEHUS, MPOU3BOAMMOro
APKOCTBIO, B 3aBUCUMOCTM OT YCNOBUIA HabnogeHus.

3.1.11 cranpapt BLE: Moagudmkaums crtaHgapta Bluetooth,
OT/IMYaoLLasACa CBEPXManbIM MMKOBBIM 3HEPronoTpebneHmem.

3.1.12 craHpapt Bluetooth: CraHpgapt 6ecnpoBoaHbIX CeTeM,
ucnonb3yembix Ansa obmeHa AaHHbIMKM MeXay ycTpoucTBamu. Wmeer
OrpaHnyeHne No AanbHOCTU MEXAY YCTPOWCTBaMK.

3.1.13 crangapt DALI: CraHgapt uudpoBoro ynpaBneHus
OCBETUTENBHLIMY U MHLIMU NPUBOPaMKU, OCHOBAHHBIA HA LUMHHOM TOMONOrK.

3.1.14 cranpgapt DMX: CtaHaapT, onucbiBalowLuni LIMGIPOBYIO nepepady
JaHHbIX MeXay pasnuuHbiv  o6opyAoBaHMEM AN HYXA yNpaBneHus,
OCHOBaHHbI Ha LUMHHOW Tononoruu [6].

3.1.15 cyxoi kKoHTakT: KOHTaKT, Yy KOTOpPOro OTCyTCTBYIOT
ranbBaHWYeCcKMe CBSI3W C LIEMNsIMM 3NEKTPONMTaHWUSA W 3a3eMneHusi, TO ecTb
KOHTaKT ranbBaHW4YECKN pasBsidaH OT yNpaBnstoLLEro curHana.

3.1.16 cueHapui: ANTOPUTM U3MEHEHUS MapaMeTpoB CUCTEMbI

OCBeLLEeHNA B TeUYeHNe gHA.

Mpumedvanne — CuEHAPAA MOTYT OTIHYATECA OT MECALA K MECALL, A TAIOKE MOTYT IPEANONAraTh PEAKIHIO

CHCTEMBI OC HA OM[ COOBITHS.

3.1.17 ycTpOMCTBO ynpaBneHus; YY: YCTPONCTBO, BKIIOYEHHOE MEXAY

WCTOYHWKOM  CETEBOrO HANPSHXKEHUS UM OAHUM WM HECKOMbKUMW
CBETOAMOAHBIMA UCTOYHMKAMM cBeTa (MOAYNSIMM) W Chyxawee Ans

npeo6pasoBava HanpsXXeHna WCTOYHMKa NUTaHuA, ynpaBneHus TOKOM
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UCTOYHUKA CBETA, KOPPEKTUPOBKU KO3(PULMEHTE MOLLHOCTH, YMEHbLUEHUS
NoMeX U Nynbcaunii CBETOBOIO NOTOKA.

3.1.18 wmpoTHo-umnynbcHasa moaynauma; LWUAM:  Tpouecc
YNPaBNEHUS MOLLIHOCT METOAOM NYTNbCUPYHOLLIErO BKIIOYEHUS U BbIKNKOYEHUS
npubopa.

Npumeuyanne — Uarepdeiic, ocroBannsrii Ha [IIMM, o6osnauaror PMW.

3.1.19 DALI DT8: Bepcua npotokona DALI, nossonsiowas ynpasnarb

OAHOBPEMEHHO CBETOBbLIM MOTOKOM W LIBETHOCTBLIO OCBETUTENBHOrO Npubopa.
Mpumeuanuc —Omucana B IEC 60929 (7).
3.1.20 PLC: CemencTBO TEXHONOMIN nepefadq nakeTHbIX AaHHbIX NO

NNHUW SneKkTponepeayn.

3.1.21 TW ynpaBneHue otteHkamu 6enoro ceeta; YOBC: TexHonorus
n3meHeHusi otteHkoB Benoro ceeta Ol B gnanasoHe: TENNbIA, HEATParbHbINA,
XONOAHbIN.

3.1.22 BMS (Building Management System) — kOMNblOTEpHas cuctema
ynpaBneHuss  3gaHuWeM, KoTopasi  KOHTPONMUPYET  MEXaHW4eckoe U
anekTpuyeckoe 0BOpyAOBaHWE 3A4aHWSA, B T.M. BEHTUNSAUMIO, OCBELLEHWE,

CUCTEMbI ANEKTPOCHAGKEHUS, NOXaPHBIE CUCTEMBI U CUCTEMBI 6E30NacHOCTU.

3.2 CokpalueHus

B HacToALlEM METOAMYECKOM PYKOBOACTBE NPUMEHEHbI Crieaylolme
coKpalleHus:

ACYO — aBTOMaTU3MPOBaHHaa cCUCTEMA YNpaBneHUa OCBELLEHNEM;

AUYT — abCconoTHO YepHoe Teno;

ATL, — aummnpoBsaHue K Tennomy LBeTy;

KUT — koppennpoBaHHas LBeTOBas TeMneparypa;

MKO — MexgyHapoaHas KOMUCCUSA NO OCBELLEHUIO;

On — ocBeTUTENBHBIN NPUBOP;

OY — ocBeTuTernbHasa YCTaHOBKA;

CBY — cBepxBbICOKME YaCTOThI;



CKY[] — cuctema KOHTPONS ynpaBneHns: 4OCTYMNOM;

YT, — ynpaeneHne nonHbIM LIBETOM.

4 XapaKTepucTMKM MO CNeKTPYy M ANHAMMUYECKOMY YNpaBrieHUIo Mo

OoCBeLlWeHHOCTn

41 YnpaBneHuWe CBETOBbIM MOTOKOM CBETU/IbHUKA MNyTem

ANMMUpoOBaHUA

4.1.1 dnHamnyeckue M3MEHEHUs CBETOBOrO NOTOKa CBETOANO[HOro
CBETUNBHMKA OBecneunsaloTCd U3MEHEHMEM 3HaYeHUs CUnbl  TOKa,
BolpabaTtbiBaemoro YY wu npotekawwero depes ceetoamoabl [8], [9].
MN3MeHeHns CBETOBOro MOTOKa MPOUCXOAAT abCONIOTHO CUHXPOHHO C
M3MeHeHnaMu Toka. Takum oOpa3oM, CBETOAMOA TPaHCNUPYET B Buge
N3MEHSIIOLLIErOCA CBETOBOIO U3NyyeHNs niobble U3MEHEHMS TOKa, 3afaHHbIe
YY. Ha 3TOM npuHUune, Hanpumep, OCHOBaHa BbICOKOCKOPOCTHasA
SecnpoBogHas KOMMYHMKALMOHHAA TEXHONOoMMS nepepaYn UHdopmMaumm
MOZ,YIMpPOBaHHbIM CBETOBBIM MOTOKOM CBETOAUOAHBLIX CBETUNBHUKOB [10].

TepMUH «AUMMUPOBAHME», MOA KOTOPbIM PaHEe MNOHUMAaNU MnaBHOE
CHWKEHME CBETOBOrO MOTOKA («TEMHEHWE CBETa») MUCKYCCTBEHHbIX
WCTOYHUKOB, B COBPEMEHHOW CBETOTEXHMKE MOHWMAETCA KaK CHUDKEHUE
CBETOBOrO MOTOKA, Tak W €ro YyBenuyeHne B Mpouecce ynpasneHus
WMHTEHCMBHOCTLH CBEYEHUSA UCTOYHUKOB CBETA.

COOTBETCTBEHHO M3MEHEHME OCBELLEHHOCTU BHYTPW MOMELLEHWA WNnn
SAAPKOCTU MOBEPXHOCTEN, BaXKHOE MPW NPOEKTUPOBaHWM OCBEeLleHus, Byaer

OonpesenaTbC CBETOBBLIMU MOTOKaMU yrpasnsembiX (4ummupyembix) Orl.

4.1.2 AGCONMIOTHbIe W3MEHEHUs1 SAPKOCTM U OCBELLEHHOCTU NpuU

ANMMUPOBaHNN U OTKINUK rNMa3a 4YenioBeKka



Mpy aHanuse acnekToB AMMMMPOBaHWS CBETOBOrO MOTOKa cnegyet
yunTbIBaTb TO, UTO B Ka4ecTBe NMPMEMHMKA CBeTa BbICTynaeT rna3 yesioBeka.
Mpy Masoii OCBELLEHHOCTW €ro 4YyBCTBMTE/IbHOCTb YBE/MYMBAETCS, YTO
NPYBOAWUT K BO3HUKHOBEHUIO OLLYLIEHUS 3aBbILLUEHHON OCBELLEHHOCTU WK
APKOCTM 06beKTa MO CPaBHEHUIO C MOKa3aHWAMU COOTBETCTBYHOLLMX

npunbopos.

KonnyecTBeHHO 3TO BbIpaXaeTcs 3aBUCUMOCTbIO Ha pucyHke 4.1,
npueeaeHHow B [11].

PrucyHok 4.1 - 3aBuCMMOCTb BOCNPUHUMAEMOW CBETNOThl OT
a6CONITHLIX U3MEHEHUI APKOCTU
3aBucumocTb obycnosnieHa Tem, 4To rna3 6osiee 4YyBCTBUTENEH K

N3MEHEHNAM APKOCTU NpPU MasbliX APKOCTAX, 4eM K paBHbIM NO 3Ha4Ye€eHWUKO



M3MEHEHNAM APKOCTU MNPU BbICOKMX APKOCTAX. Ha npakTuke 3To 03HayaeT, 4To
APKOCTb 06bekTa, CHMXeHHas Ao 10 % Haya/lbHOTO M3MEPEHHOr0 3HayYeHus,
6yAeT BOCMPMHMMATLCSA 4YE/IOBEKOM, KakK SApPKOCTb 06bEeKTa, CHMXEHHas Ao
32 %.

Ona obecneyeHusa npouecca AMMMWUPOBAHUA N0  BOCMPUATUIO,
NPUGAMXKEHHOMY K YEe/T0OBEYECKUM OLYLW EeHUAM, B 3/IEKTPOHHbIX YyCTpOlicTBax
ONMMUPOBAHUS BMECTO SIMHEHOW 06bIYHO MCMNOMAb3YKT slorapuMmuYeckyro

wkany (pucyHok 4.2) [12].

HanpskeHwve, %

1- nuHeliHas 3aBMCMMOCTb; 2 - KBagpaTuyHas 3aBUCMMOCTb; 3 - nora-
pudmmyeckas 3aBUCMMOCTb

PVlcyHOK 4.2 - BO3MOXHble 3aBUCMMOCTN U3MEHEHNSA CBETOBOTO
NOTOKa OT 3HadeHNA ynpasndawuwero curHana npun guMmMmunpoBaHumn



4.1.3 Metoabl ynpaBneHus paboTol AUMMMUPYEMbIX YCTPOWCTB
ynpaeneHusi AN CBeTOANOAHBLIX CBETUIIbHUKOB

Ynpasnsemoe (YY) CBETOANOAHOrO CBETUMbHUKA AOMKHO obecneunsarb
N3MEHEHUe WHTEHCMBHOCTU CBEYEHWA CBETOAMOAOB B COOTBETCTBUUA C
yNpaBnsloWmUM cUrHanom n 6biTb COBMECTUMBIM C OAHMM W3 MPOTOKONOB
ynpaBneHus, a Taike AomkHO 6biTb 00OPYyA0BaHO HU3KOBOSBTHEIM BXOAOM
ynpaeneHus u paboTtatb ¢ 0aHUM U3 cnegyowmx npoTtokonos: 0—-10 B, DSI,
DALI, DMX.

MpoTtokon 0-10 B. ina aummuposaHuna no npotokony 0—10 B B kauecTse
yrpasnsAoLLEro NCNonb3yeTcA aHanoroBbii CUrHan HU3KOro HanpspkeHua. na
yrnpasneHus UCNonb3yeTcsa OAUH NPOBOZ, MO KOTOPOMY U NepejaeTcs CUrHan
ynpasnexus 0—10 B (nntoc Hyneson NpoBog,).

B kauyecTBe ycTponcTBa ynpasneHna MoXeT 6biTb AUMMEp Unnu cxema B
CcocTaBe cucTembl ynpasneHus. Jummep paboTaer Kak WCTOYHUK TokKa, YTO
MO3BOMSAET YNPaBnATb HECKONbKMMM YY, BKIIOMEHHBIMA NapanmnenbHo.
3HaueHve ynpaensaowero HanpsbkeHus 10 B obecneunBaeT MakcumanbHyo
APKOCTb CBETWUMbHUKA, KOTOpasi CHWKAETCA A0 Hyns Mpu YMEeHbLUeHWUK
HanpsbkeHus 4o 0 B. MNpu 3TOM M3MEHeHWe ynpaBnslowero curHana npu
OAMHAKOBOM Yyrre NoBopoTa AUMMEPa MOXKET pasnunyaTbCs B Ha4Yane n KoHue
AvanasoHa JUMMUPOBAHUSA (PUCYHOK 4.2).

Mpotokon DSI. MNpoTtokon onpegensietca crangapTom [13], KOTOpbIN
obecneymBaeT psg BO3MOXHOCTEN, paHee HeAoCTYnHbIX npu npoTtokone 0—
10 B: o6beanHeHne OCBETUTENBHBIX YCTPOWCTB B rpyNMnbl U CO3AaHne NPocTbIX
cueHapves; MCMonb3oBaHne NpoBOAOB HeGonbLIOro ceyeHust
HEeorpaHNYEeHHON ASNUHbI; CHUXEHNE SIPKOCTU A0 MOMHOMO BbIKMIOYEHUS, YTO
NO3BOMSAET  MUCKMIOYUTL  WCNOMb3OBaHWE  BbIKMOYATENEW;  yrnpasneHue
OCBELLEHNEM YEPES KOMMBIOTEP.

Crtangapt DSI cTan OCHOBHbIM ANA CO34aHMSA COBPEMEHHOrO LiMppoBoro
npotokona DALI.



Mpotokon DALI. Liucposon aummupyowmin uHTEpenc ynpasneHus
OCBELLEHNEM — OTKpbITbIA NPOTOKON, onpeaenenHHbin [12]. Ob6ecneunsaeT
YNpOLLEHHOE 3neKTpuyeckoe coeauHeHne fo 64 ApanBepoB Ha OAHy napy
ynpasnaoLwmx NpoBoAoB. Kaxxkabln gpavBep B CUCTEME UMEET YHUKanbHbINA
afpec W MOXeT ynpaBnATbCA MHAMBMAYanbHO. [poTokon nossonser
peanu3oBaTb 06paTHYO CBA3b U NOny4YaTb MHOPMAaLMIO Ha KOHTPONNEp oT
ApaviBepa, Hanpumep AnA MOHUTOPWHra MOLLHOCTW, OTKasa unv npu
TECTUPOBaHWN CBETUMbHIMKA.

Mpu ynpasneHun no npotokony DALl HeT pucka noTepu kadectsa
ynpaBneHnus npu  yBENWYEHUW AAWHbI  YNPaBRSOWEA  NWMHUM,  4YTO
obecneymBaeT paBHOMEPHOCTb rPYNMoBOro AMMMWUPOBaHNSA CBETUNBHUKOB.

Mpotokon DMX — DMX512 (Digital Multiplex). CTaHgapT, onicbiBaroLwmi
METOA LUMdPOBON nepefaqn AaHHbIX MeXy KOHTPOsiepamMu 1 CBETOBbIM, a
TaKke AONOSNHUTENbHBIM 0OOPYAOBaHNEM; SBMSETCS CPECTBOM yrpaBneHus
WHTEenneKTyanbHsIM1u npudopamu C PasfUYHbIX KOHCONEW 4epes efuHbIv
VHTEpdenc, no3sonss OObeANHSATb pa3NuuHble YCTPONCTBA YNpaBneHus
(NynbTbl, KOHCONMM W T. A.) C OKOHEYHbIMW YCTPONCTBAMU (AMMMEpamw,
npoXxekropamu, crpobockonamu, AbIMOBbIMA MawvHamu 1 T. A.) [14].
YcTponcTea NOAKNHOYEHbI NOCNEAOBATENBHO NO BUTOW Mape K KOHTponnepy
(koHCONW ynpasneHus) reHepupytoLwen komaHabl DMX. Ha ogHoi nape moxeTt
pasMellaTbca A0 32 YCTPOUCTB, yBenudeHue MoXeT ObiTb obecneyeHo C
MOMOLLIbIO NOBTOPUTENEN.

Crangapt DMX512 nossonsieT ynpaBnaTb MO OAHON fUHWM CBA3U
oaHoBpemeHHO 512 kaHanamu. lMpu paboTe Kawabii CBETUNBbHUK WMEeeT
onpeaenéHHoe KOnMUYecTBO YNpaBnseMblX AUCTAHLMOHHO NapamMeTpoB K
3aHMMAaET COOTBETCTBYIOLLIEE KONUYECTBO KaHanos B npocTpaHcTee DMX512.

RDM (Remote Device Management) — HosBas Bepcua DMX,
peanu3ylowas AByHanNpPaBNEHHYID CBA3b C [ApaiBEepOM  CBETWUIbHUKA.
MNosBonaeT pacwmputb HYHKUMOHANBHOCTL CUCTEMbI, obecrneuns rnbkoe

KOHCUINy pupoBaHme, MOHUTOPUHI COCTOSIHWAS YNPaBNsSiEMbIX YCTPOWCTB U Ap.
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4.1.4 Mpobnema orpaHWyYeHUs NynbCauui CBETOBOIO MOTOKa Mpwm
OUMMUPOBaHUN

HavGonee pacnpocTpaHeHHbIM METOAOM AUMMUPOBAHUS CBETOLUOAHbBIX
ceetunbHUKoB siBnsietcs WM. C nomolubio LUAM LuKnMdYeckn 3MEHsIIOT TOK
CBETOAMOAOB OT MaKCUMarnbHOro A0 HYNeBOro 3HayYeHus ¢ onpepeneHHon
YacToTon M ckBaxHOCTb0. CurHan LM reHepupyetca YY. CBeToBOM NOTOK
NOMNHOCTBLIO MOBTOPSET LMKINYECKNE N3MEHEHWUA TOKA W €ro nynbcaumm MoryT
CO3paBaTb HEXENnaTenbHbIE U HEMPUEMITIEMbIE BU3YaribHbIE U HEBU3YaTbHLIE
ahdeKThI.

K Bu3yanbHbIM adhbeKkTam OTHOCATCA 3pUTESNbHOE yTOMNEHne, dnukep,
cTpobockonuUeckuii agoexT.

Ctpobockonuyeckui  ahekT oTpakaeT 3puTenibHoe BOCMpUsiTUE
K2XKYLLIErocsi W3MEHEHMWS, MNpeKpalleHuss BpalaTenbHOro ABMXKEHWS WU
Nepuoamn4eckoro koneGaHus obbekTa, oceeLaemoro CBETOM,
U3MEHSOLMMCA ¢ Bnun3koi, coBnagatowen unm KpaTHoW YacToTon. JaHHblin
abcheKkT omaceH nNpU HanuuMM OTKPbITbIX BPALLAIOWMXCA U ABWXKYLLNXCA
MEXaHWN3MOB, MOCKOMbKY MOXET ObITb NPUYMHON TPaBMaTM3Ma.

dnukep  OTpaXKaeT  OLWyLEeHWEe  HEYCTOMYMBOCTU  3PUTENBHOrO
BOCMPUATUS, BbI3BAHHOE WCTOYHUKOM CBETA, SPKOCTb WU CreKTpanbHbIA
COCTaB KOTOPOrO WM3MEHSAIOTCS BO BpeMeHu. B oTeuectBeHHON npakTuke
ncnonb3yeTca AN OUeHKW kayectBa anekTposHeprn no NOCT 32144. 3a
py6exomM TEPMUH «DMKEP» UCTONb3YETCA BMECTO TEPMUHOB «KO3PULIMEHT
NynbCaumun OCBELLEHHOCTU» UNN  «KO3PPUUMEHT nynbcaLmn CBETOBOrO
notoka» [15]-[17].

CobnogeHne  HopM  KoadcpuumeHTa nynbCauun  OCBELLEHHOCTU
Nno3BONAET MNPEeAoTBPaTUTL  OTpUuUaTenbHOe  BrusiHME  nukepa U
cTpobockonuueckoro adekTa Ha YenoBeka M CHU3UTb €ro 3puTenbHoe U

obLee yTomneHue.

1"



Mynbcauusi ocBeLLeHHOCTM cBbiwe 300 My He okasblBaeT BMAUSHUS Ha
0BLLYI0 1 3pUTENBLHYI0 PpaboTocnocobHOCTL Yenoseka [18].

KoacbdomumeHT nynbcaumm ocaeLleHHocTn onpegensoT no NFOCT 33393
no gopmyne
Emax'Emin

K|-|: 2Ecp )

(4.1)

B
roe Ecpzf_([g t)dt mwnn  Ec = S/T;

Emax, Emin — MakcumarbHble U MUHUMambHbIE 3HAYEHNA OCBELLIEHHOCTY;
E — 0CBELLEHHOCTD;

t — Bpewms;

S — nnowaakb cornacHo pUCyHky 4.3;

T — nepvog konebaHnii B COOTBETCTBUN C PUCYHKOM 4.3.

Ed

Emax [——— e ——— ———— ———

A N A

E\

Emax ——
Ecp

LN L\
VAR S A

0 -
T T t

PucyHok 4.3 - Onpeaenexue koadduumeHTa nynLcaumm

OCBeLleHHOCTU
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4.2 TexHosiornsa Mnosiy4yeHus 6enoro useta C WUCNnosib3oBaHuem

cCBeToANOAHBLIX NCTOYHUKOB CBeTa

421 Benblii UBET CBETOAMOAHOrO WCTOYHMKA cBeTa (cBeTogmosa,

CBETOAMOAHOW MaTpuubl, Knactepa, CBeTW/IbHWKA W fAp.) nofnyyaetcs B
pe3yfnbTare CMELWeHNA U3NyYeHUA HECKOSIbKUX LiBETHbIX UCTOYHUKOB.
Han6onee pacnpocTpaHeHHbiM crnocobom reHepauum 6enoro ceeTa
ABNIAAETCA WCMNONb30BaHME JIIOMUHOMOPOB BMECTEe C CUHUM CBETOAMOLOM.
NMoMuHobopHbI MaTepuan, UCNoNb3yeMmblii B cBeToAMofax, ocBeliaeTcs
CMHUM CBETOM U npeobpasyeT ero B XEeNTblii CBeT, MMmelwunii A0BObHO
WNPOKOE chnekTpasibHOe pacnpefeneHve MoOWHOCTU. [lpu  BKAKOYEHUU
noMuHodopa B KOpMNyc CUHEro ceetoamoa ¢ MakCMManbHOW AINHON BOSHbI
oT 450 no 470 HM yacTb CMHEro ceeTa byaeT nNpeobpasoBbIBaTLCA B XeNTbll
cBeT noMuHodopa. OcCTaBWNIACA CUHWIA CBET, CMeLlaHHblli C XenTbiM, faet
6enblli cBeT. Ha pucyHke 4.4 nokasaHa cxema 4aCTUYHOro npeobpasoBaHus

CUHEero ceeta B I'IIOMVIHO(pOpe.

XenTolii cBeT

PucyHok 4.4 —1puHumn nonyyeHus 6enoro ceeta B cBeTognoge c

CUHUM KpUCTanaoM U XentblM ﬂlOMMHO(pOpOM
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Ha pucyHke 4.5 npuBefeHbl BapuaHTbl CMEKTpasibHOro pacnpeaeneHuns
6enoro ceeta Npy Pas/iMyHbiX KOMBUHALMSAX CUHEro U3/yUYeHus Kpuctanna u

n3ny4vyexHua ]'HOMVIHOdJOprIX CNnoeB C pa3HbiIMM NapamMmeTpamu.

[vHa BOMHbI, HM

0
1- Tennblii Genblii CBET; 2 - HelTpasbHbIA Gesblii CBET; 3- X0M0AHbIA 6enblii cBET

PucyHoK 4.5- Mpumepbl TENNOFO, HEATPAIBLHOTO M XO/I04HOTO

cnektpa 6enoro ceeta

Mpy 3TOM CMellaHHOe W3/lyYeHne MMEeeT pasfinyHble OTTEHKW: Tennbli,
HelTpanbHbIi 1M XONMoA4HbIA. B kayecTBe npuMepa npuBefeHbl AaHHble Mo
ceetoguogam komnaHmm LG cepum 3535 (pucyHok 4.6) [19]. CeeToauogbl

COpPTUPYIOTCA MO LBETOBbLIM Xapaktepuctmkam Ha 6aze NOCT P 54350 B

COOTBETCTBUN C PUCYHKOM 4.7.
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KoopavHatsl LBeTHocTh C

PuncyHok 4.6 - BHelwwHuli Bug ceetogmona 60/1bLWOR MOLWHOCTHY

cepumn 3535 Ceramic

PucyHok4.7- O6nactn gonycTumblx oTkKnoHeHunii KUT B npegenax
nounana3soHa 2700-4000 K
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Ona pnanaszoHa 2700-4000 K p4ansa  Kax[oro 4YeTbipexyrosibHuUKa
npounsBoaunTenb onpegensietT 16 u 6osee nokanbHbIX o6nacteli LBETHOCTW.

D70 no3BOMSAET YyNpocTuTb (opmMuMpoBaHWe 3aka3oB U obecneunBaeTt
yBEpEeHHOe [OCTUXeHNe CTabusbHbIX LBETOBbIX XapakTepUCTUK KOHEeYHbIX
n3genui.

4.2.2 Cnepytow,aa TEXHOOTMA COCTOUT B TOM, 4TOObI cMewaTtb CBET OT
HECKOJIbKMX LBETHbIX CBETOANOAO0B, CNekTpasibHOe pacrnpefesieHne KoTopbIx
npeacraBneHo Ha pucyHke 4.8, u cosgatb CymmapHoe chnekrtpanbHoe
pacnpegesieHne MOLHOCTW, KOTOPOEe BbIrNAAMT 6ebiM. Ha npakTuke yacTto

orpaHn4ymBarTCA TpemMa useTtamu: KpaCHbIVI, CUHWIA, 3eNeHbIN.

Nh 6N 7 8
Vi ].r~ r
80%
t  60%
0%
380 430 480 530 580 630 680 730 780

[AnvHa BOJIHbI, HM

1- TEMHO-CUHWIA; 2 - CUHWIA; 3 - 3eNeHblil; 4 - XenTblid; 5 - KpaCcHO-OpaHXeBblil;

6 - KpacHbIl; 7 - TeMHO-KpacHblli; 8 - 60paoBbIi

PucyHok 4.8 - CnekTpanbHoe pacnpefefsieHne nNaoTHOCTU

n3nyyeHnUsa UBEeTHbIX cBeTOAMOOAOB
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AHanornyHblM 06pas3om mnonyyaeTcs 6enbliii CBET B Tak HasblBaeMbIX
«TPEXMNOJIOCHBIX»  JIOMUHECLEHTHbIX NlaMnax, rAe WCMNosb3ylTca  Tpu
NoMUHObopa, Kaxbli U3 KOTOPbIX WM3/yvyaeT OTHOCUTENIbHO Y3KWIA CnekTp
CVHEro, 3e/IeHOr0 WM KPacHOro cBeTa, npeobpasys ynbTpaduronetTosoe
n3nyyeHve pTyTHOro paspsga B Tpybke namnsl [20].

M3nyyatowme cBeToanobl KOHCTPYKTMBHO pacnonaratoTca psagoM Apyr ¢
OpyroM, W npy npaBu/bHOW 6GanaHCUMPOBKE WHTEHCUBHOCTW afAWTUBHO
CMeLlaHHOoe U3fyyeHne BOCTNpUHUMaeTcs 6enbiM.

Mpumep Takoro mcnonHenusa - RGB avop komnavum Cree (CLUA) Tuna
PLCCS8 3in 1 SMD LED CLQ6A-FKW [21], npeacTaBneHHblli Ha pucyHke 4.9.
CBeToamo, KOHCTPYKTMBHO BbINOSIHEH B CTaHgapTHOM kopnyce PLCCS8, B
KOTOPOM peasim3oBaHa napasifiesisHass 3/MeKTpUYeckass CXema BK/IHOYEHUS.
PelweHne obecneunmBaeT BbICOKY) SPKOCTb, LUMPOKUA Yron W3nydyeHus u
paBHOMEpHOe CMelleHne Tpex LBeTOoB, NpefcTaBfeHHbIX Ha pucyHke 4.10 B

NpOCTpaHCTBE.

PucyHok 4.9 - BHewHn BuA cBeToamnoa 1 cxema coefuHeHus

KPpuUcTtannoB pa3HbliX LBETOB
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PuncyHok 4.10- CnekTpbl U3y4eHUa CBETOANOAHbIX KPUCTANNO0B,

BXOASLMX B COCTaB 6€/10r0 CBeTOAMNOAA

Ha pucyHke 411 nokasaHO, 4TO 3aBWCUMMOCTU MPOCTPAHCTBEHHOIO
pacnpefeneHna U3fly4eHusa Kakaoro n3 Tpex 6a30BbiX LBETOB NPaKTUYecKu
coBnagalnT, 4To obecneynBaeT LBETOBYD O4HOPOAHOCTL CBETOBOrO NOTOKA.
Takoli cBeToAMO4, MOXET ObITb NPUMEHEH ANS apXUTEKTYPHOI, AeKopaTUBHOM
NoACBEeTKM U Apyrux obacteil NpUMeEHeHNIA.

4.2.3 CyLLecTBYOT rMOpuaHble KOHCTPYKUUW CBETOAMOA0B, B KOTOPbIX
MCMNO/b3YITCA  LBETHble MOHOXPOMHblE CBETOAWOAHbIE  KpUCT&/bl U
cseTogmoabl 6enoro ceeTa ¢ lOMMHOOPOM. Takue pelleHus obecneymsaioT
YypesBblyaiHO rMbKoe ¥ TOHKOEe ynpaB/ieHVe LBEeTOM U ero O4HOPOAHOCTb B
nyyke. OJHOBPEMEHHO nNpU 3TOM [OCTMIaeTcA BbICOKass MIOTHOCTb

pacnosioXXeHna KPUCTasliIoB Ha NoA/IokKKe N BO3MOXHOCTb NMPUMEHEeHUA

18



Cuna cBeTa B HanpaBfeHUU X-X,
OTHOCUTENbHbIE eAUHNLbI

Cuna cBeTa B HanpaeneHun y-y,
OTHOCUTENbHbIE eAUHNLbI

PucyHok 4.11 - MpocTpaHCTBEHHOE CBeTOpacnpegeneHne

CBETOANOAHbIX KOUCTAN/OB pa3HbliX LLBETOB B COCTaBe CBeToAMo4a

obweii NnepBUYHOW ONTMKU. Takme MHOTOUBETHble CBETOAUOLHbIE UCTOYHUKM
HaxogaT npumeHeHne B OY C M3MEHAEMOW UBETHOCTbHD, CLEHUYEeCKOM
OCBELLEeHNN, apXUTEKTYPHOM, BHYTPEHHEM OCBeLleHun n apyrnx obnacrtax. B
KayecTBe npumepa Ha pucyHkax 4.12-4.14 wn B Tabnuue 4.1 npuBeneHsbl
xapaktepuctukn ceetoguoga tuna XM-L Color LEDs komnauun CREE (CLUA)
[22].

PucyHok 4.12 - BHewHunii Bng ceetogunoga Cree XLamp XM-L Color
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1- 6enbin 6000 K; 2 - 6enbiii 4000 K; 3- cuHuiA; 4 - 3eneHsbli; 5- 6enbiin 3000K;

6 - KpacHblii

PrncyHok 4.13 - BapuaHTbl cnekTpa u3nyyeHusa ceetognopga

Tab6bnunya 4.1

[OMUHVPYOLWNIA AnanasoH AJVH BOSH,

LiBeT KUT
MuHUMYym Makcumym
KpacHblit 620 HMm 630 HM
LigeTt + 3eneHblii 520 HM 535 HM
XonoaHblii 6enbii CuHni 450 Hm 465 Hm
XonogHsbli 6enbiii 5700 K 8000 K
KpacHblii 620 HMm 630 Hm
LiseT +
. . 3eneHblii 520 Hm 535 Hm
HenTpanbHbIii
CuHuit 450 HM 465 Hm
6enblin . .
HenTpanbHblii 3700 K 4300 K
KpacHblii 620 HMm 630 HM
Liset + 3eneHblii 520 Hm 535 HM
Tennbin 6enbii CuHuit 450 HM 465 HMm
Tennblin 6enbii 2700 K 3700 K
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KoopauHatel uBeta CCj

KoopauHathl uBeta CCX

PucyHok 4.14 - O6nacTtu UBETHOCTH

4.3 CrnekTpasibHble XxapakTepUCTUKN CBETOLUOAHbLIX CBETUNIbHUKOB

C ynpaB/isieMoil LBETHOCTbIO

43.1 Mpn peanusaumm ynpasnsemMbiX MO CNEKTPYy CBeTOANOAHbIX
CBETU/IbHUKOB OOLLEro OCBELLEHUA Ha NpakTUKe MPUMEHSAT TPU OCHOBHbIX
mMeTona nsmeHeHusa KUT:

- ATL, (CHWXeHne MHTEHCUMBHOCTU C OAHOBPEMEHHbLIM CHUXeHuem KL T);

- YOBC;

-ynuy,.



4.3.2 OunmMupoBaHue K Tennomy LBeTy

TexHonorua ATL no3sondetr ymeHbwatb KUT wucTtoyHuka cBeTa
NPOMOpPUMOHANIbHO WHTEHCUBHOCTW CBeveHus. [na 3Toro TpebytoTca
MWHUMYM [Ba pPa3/iIn4yHbIX OCHOBHbIX CBETOAMOAA W OANH KaHan ynpaB/ieHus,
KOTOpbIAi OQHOBPEMEHHO peryaMpyeTr WHTEHCUBHOCTb CBEYEHUS OUOLO0B U
uset. MNpu peanusauun ATL, uMUTUPYeTCHA CMeLleHMe LBeTa B KpPacHYH
06/1acTb, BO3HUKalOLWee Npu AUMMMUPOBAHUN flaMnbl HakanmeBaHusa. MNpu 3Tom
npu 6Gosee BbICOKOW WMHTEHCMBHOCTU CBEYEHWS YycTaHaB/AuBaeTcs 6osee
Bblcokas KLT (Hanpumep, 2800 K), npu cHuWXeHuUnM wuHTeHcuBHocTM KLUT
CHuxaetca (go 2200 K). Ha pwucyHke 4.15 npuBegeHbl 3aBUCUMOCTU
nsmeHeHns KLUT namnbl HakanuBaHus (ronybas kpusas) U CBETOAMOLHOrO

cBeTUNbHUKA C byHKumneln OTL.

1 CrneKkTp namnbl HakanusaHus 100 BT, 2 - guMMupoBaHne K TEMIOMY LBETY

PucyHok 4.15—3meHeHne KUT n cBeTOBOrO NOTOKa CBETUIbHUKA

B npouecce ATL
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4.3.3 YnpaBneHue oTTeHKaMu 6enoro ceeta

TexHonoruss YOBC nossonsetr pgoctwkeHne noborn KUT npu nrobon
WHTEHCMBHOCTU UCTOYHMKA CBETA B NMPeAenax ykasaHHbIX napameTpos. Takve
UCTOYHUKM CBETA UCMONb3YHOT ANA MONyYEHNA pasnunyHbIX OTTeHkoB Benoro
usera.

Ons  peanusaumm TexHomnorun TpebylTCs MMHUMYM ABa Tuna
cBeToamoaos ¢ pasnuuHbimu KUT: Tennoro n xonogHoro otreHka 6enoro
useta. lNpn 3TOM HEOOXOAMMBI MUHUMYM A Ba KaHana ynpasneHus: OguH Ans
pPerynupoBku LBETA, BTOPON AN PEryIMPOBKA UHTEHCUBHOCTU CBEYEHMS.

COOTHOWEHWE MHTEHCUBHOCTEN CBEYEHUSI CBETOAMOA OB KaXA0ro kaHana
MOXET ObITb BbIOPAHO NMPOM3BONBHO MPWU YCNOBUM OBECNEYEeHNs CyMMapHOU
LUBETHOCTU M3MYYEHUS B AuanasoHe Mexay UCXOAHbIMWM - LBeTamu
ceetoguopgos. CmelwmBaHve wsnydYeHUa AByx LUBeToB ofecneynsaeT
nHenHoe wnsmeHeHve useta. Ha pucyHke 4.16 nokasaHa Auvarpamma
uBeTHocTM ¢ kpmBon AYT n otmeTkamu, onpegensowmmu KUT ncrovHmnkos
ceeta. KpuBaa upeTHOCTM usnydeHna AYT Ha anarpamme LBETHOCTU He
aBnseTca nuHenHonW. CooTBeTCTBeHHO, TexHonorma YOBC npuBoguT K
OTKITOHEHMID UTOrOBOro LBeTa oT KpuBon AUT Ha guanasoHe perysnnpoBku,
0CODEHHO B €ro LUeHTpanbHOM u4acTu. Ha npaktuke STO NpMBOAUT K
HebOMbLIOMY OTKIOHEHWIO OTTeHka useTa OT 6Genoro, Hanpumep
«pO30BEHUIOY. IJTOT adpeKkT BO3pacTaeT C YBENUYEHWEM jJuanasoHa
perynuposku KUT, ogHako B NpyHUMNE MOXET OCTaBaTbCA AOMYCTUMbIM U

npuemMnemMbim.
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PncyHok 4.16- narpamma LBETHOCTU U «NpsAMas LBETOBOrO

cMelweHunsa» npun peanusauum YOBC
Ona ob6ecneyeHns M3MeHeHWs LBeTa CTPoOro no kpueoit AUT cnepyert

ncnosib3oBaTtb CUCTEMY C TpEMA U 6onee kaHanamu PEerynnpoBkn n tpemsa un

60nee ceeToAMoAaMY Pa3fINYHbIX LBETOB COOTBETCTBEHHO (PUCYHOK 4.17).
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KoopanHaTta LBETHOCTM B paBHOKOHTPACTHOW cucteme 1

1- nuHeHasa HacTpolika - U3MEHEeHue LBeTa Ha TpaekTopuu mexay AByMs
OCHOBHbIMW LBeTaMu; 2 - HesMHeliHaa HacTpolika - M3MeHeHune uBeTa BAOJb
nokyca AYT npy Haanmuymm TpexX OCHOBHbIX LBETOB CMeweHusa; 3 - o
cTaHgapTy ANSI C78.377 [23]; 4 - no nokycy AHEBHOro cBeTa; 5- Mo NoKycy

YepHoro Tena

PucyHok 4.17- Mpumepbl NUHEHOW U HeNIMHERHOW HaCcTPONKK

useta
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4.3.4 YnpaBneHue NosiHbIM LBETOM

Ona co3paHua 6en10r0 UAM UBETHOIO CBEeTa MOXeT ObiTb MNpuMMeHeHa
TexHonorms YMLU. C nomowbio faHHOW TEXHOOMMN MOXHO 06ecnednTb yxe
onucaHHble Bbiwe MeToabl perynuposku useta: ATU n YOBC, ecnu Ansa HUX
onpejesieHbl COOTBETCTBYyKWLWME anroputmel. [AOna peanusauun  YIMLY,
TPebylTCA MUHUMYM, TPU KaHasna ynpasJ/ieHUua TpeMsa Tunamu CBeTOANO0L0B,
HanpumMmep KpacHblil, 3eNeHblli U CUHUIA. Ha pucyHke 4.18 cxemaTMUYHO nokasaH
NPUHUMN aAAUTUBHOIO C/I0XEHWA Tpex 6a30BbiX LBETOB A4 MOJSIyYeHUs cBeTa

6enoro ugeTa.

PucyHok 4.18 - AgaouTuBHOE CMellnBaHue LLBETOB

M3mMeHeHMe COOTHOLIEHWS WHTEHCMBHOCTM W3/yyeHust 6a30BbIX LBETOB
no3BoNSET Noslyyatb CNekTpanbHoe pacnpegeneHme MOWHOCTM CMELWaHHoro
n3nyyeHunsi, opmupytouiee 6enblii CBET TOFO WM UHOTO OTTEHKA, W, Takum
o6pa3om, HacTpauBaTb UBETOBble XapaKTepucTuku, B TOM uucne KUT

CBETW/IbHMKA, UTO OTPAXEHO Ha pucyHke 4.19. Ha Hem nokasaHa guarpamma
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LBETHOCTU C TpPeMs MUCTOYHMKAMW OCHOBHbIX LBETOB (KpacHas, CUHAS U
3e/leHas OKPYXHOCTW), pe3yNbTUpyloLine UX CAOXEHUS B pa3HO nponopuun
M TOYKN Ha nokyce AYT.

a 6

PucyHok 4.19 - O6nacTb LBETOB, KOTOpPble MOXHO NONY4YUTb C

nomolybio RGB-cBeToamnoaa (a) U BapuaHTbl CNEKTPOB M3nydyeHus (6)

Mpun wncnonb3oBaHuUun 60NblWIEro koauyecTsa cBeToamnoaoB OCHOBHbIX
UuBeTos W COOTBETCTBYyWLWEro 4ucsna KaHa/noB YynpaBJ/iIEHNA KOHTPOJb

HaCTpOVIKVI NMOJIHOIO uBeTa Cyu,eCcTBeHHO YC/T0OXHAEeTCA.

4.4 TexHuyeckne XapakTepucTUKM CBETOAMOAHbIX CBETU/IbHUKOB C
ynpaBnsieMoli LBEeTHOCTbIO

Ona ynpasneHus Of ¢ W3MEHseMOW LBETHOCTbIO NpPUMEHsT ABa
OCHOBHbIX TWMA CXEMHOr0 peleHus: OoTAeflbHble BXOAbl YMNpas/ieHus

KaHaiamMmu HaCTpOVIKM MWHTEHCUBHOCTKM Tensioro wun Xo/04HOIo cBeta w”
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OTAENbHblE BXOAbl ANS  PErynMpoBaHUs WHTEHCUBHOCTU CBEUYEHUS U
LBETHOCTU U3MyYeHUs.

MN3mMeHeHMe LUBETHOCTU CBETWMbHMKA OOYCNOBNEHO W3MEHEeHUeMm
CMEKTPAaNbHbIX XapaKTEPUCTHK.

OAHOBPEMEHHO  NMPOUCXOASIT  M3MEHEHWs.  CBEeTOBOro  MOTOKa,
noTpebnsemMon MOLLHOCTH, KO3ULMEHTA MOLLHOCTM, CBETOBON OTAa4U BO
BCEM AManas’oHe perynnpoBaHvs LIBETHOCTU. COOTBETCTBEHHO TEXHUYECKME
XapaKTEPUCTUKM CBETUMBHUKOB C M3MEHSIEMbIM LIBETOM AOIKHbI BKIHOYaATb
AaHHble, XapaKTepuayLme juHaMMYeckne U3MeHEHNS AaHHbIX NapaMeTpos,
B pesynbTaTe 4Yero OT4eTbl 00 NCMbITaHUAX CTAHOBSATCA HAMHOIO CIIOXHEE Mo
CpaBHEHUIO C OTYETaMM MO TPALULMOHHBIM CBETUMLHUKAM.

Ha pucyHke 4.20 B kadeCTBe nprmepa npecTasrieH npoTokon oTyeTa o6
NCMbITAHUSAX CBETOAMOLHOrO CBETUMbHUKA C WU3MEHSIEMBIM  CrEKTPOM,
BbINonHeHHbIR B nporpamme CALIPER (Commercially Available LED Product
Evaluation and Reporting) [24].

OT4eT 00 NCnbITaHNAX COCTOUT M3 YETBIPEX pPa3gesnos:

- NepBbIA pasgen CoAePKUT MHOPMaLMIO O KOMMaHUKM — NpoM3BoaUTENe
CBETUNBbHUKA, MOAENN U TUNE CBETUIIbHUKA, JaTe NPOBEAEHUS UCMbITAHWIA U
yucne KoHTpornbHbIX Tovek KLT BHYTpY amnanasoHa perynupoBku LIBETHOCTH,
B KOTOPbIX ByAyT Npon3BeAeHbl UBMEPEHUSA XapaKTEPUCTUK, U Ap.;

- BTOPOW pasfen COAePXUT pesynbTaTbl UCNbITaHWIA NO CneayrLwmMM
napameTpaM: CBETOBOW NOTOK, 1M, notpebnsemas mMoLwHOCTb, BT, ceeToBas
oTnava, Nv/BT; koadbdomumeHT mowHocT; KUT; obwme n YacTHble MHAEKCHI
useTonepegayn. Mpu 3TOM 3HaYeHWs BCEX NapameTpoB NPUBEAEHbI ANs
KpalHMX 3Ha4YEeHWI LIBETHOCTU, TaK e onpefeneHbl CpeaHne 3HaveHns;

-B TPETbEM pasfene npuBeAeHbl KOOPAWHATbI  LBETHOCTU  Ans
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[MpOTOKDN VBMEPEHNIA HACTPOVKA LiBeTa Mo rporpavive CALIPER

Brand: Intense

Model: MXKTR2IWINFIMMDIVIX/IP2-4FK-2

Catalog > mstro im »«i mjiow
Test 10, 16:555-D
Date: 2/23/2018
Product Type: Downlight
Control Type: DMX
Tuning Type: White Tunable
Measured Points: |1
Interpolated Points; 101
[Mpn makey-
MuHH- Makey-  MabMOM
MyM MyM CBETOBOM
MnoToKe
CseToBOIA Motok, M~ 1385 - 1850 1850
MowHocts, Bt 37,0 - 455 414
CeetoBas otgaya, rM/Br 351 - 454 447
KoaghgpmumeHt mowHoctn 0.97 - 0.93 0,97
KoppenvposaHHas
LBeToBas Temneparypa. K 20S3 - 4215 30A
0* 00027 - 00005 -0,0024
TM-30-154r 8 - 88 87
TM-30-15.fi, 0 - 11 106
TM-30-15%0« -44-44 04
LKof, 8 - B 3
MKOft, 68 - B 90
KoopauHaTb! LIBETHOCTU
B cucteme MKO1931 (k,y)
Control Signal X Y
MyHUMYM 03701 0,3651
Mpu cBeToBoM noToke 47 % 04270  0,3946
MakcuMym 05193 04127
B cucteme MKO 1976 (a\ u')
nw nl
MuHMyM 02229 0,4948
Mpv ceetoBOM Motoke 47 4 0:2482 (5161
Makcumym 03005 05372

NebnAll iU MwpMinsL N
Mpay«l0 o
A1U [ Yimet (bHsH Nt

PncyHok 4.20 - Pe3ynbTaTtbl TECTUPOBaAHUA CBETU/IbHUKA KOMNAHUU

npiji.
U shoanj annkH sutMfit ki ¢l H.La/B{l)-lf/alﬁj Irt

0,100

0,55

0,53

0,51

0,49

0,47

0,45

0.14 0,30 0,22 0,24 0,26 0,28 0,30 0,32 0,34 0,36

530 MO
[lnvHa BO/HbI, HM

oK

1004

A\

KoopavHarta LBETHOCTN 1™

mCwmTCBas oTjpHa
aMoLLHOCT

a CMTOBOH JIOTOK
4 KoaththpyLIMEHT MOLLIHOCTH

0.98

0,97

0,96

10* 40K &0 BO%  100%

KOHTpONbHbLIV LBETOBON CUrHaN

20 K 40% &0 BOK
KOHTPONbHB I LIBETOBOI CUMHaN

Intense Lighting
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npoctpaHcTea MKO 1931(x, ¥) n koopanHaTthl usetHoctn MKO 1976 (u', v) —
MUHMMarIbHbIE Y MaKCUMarnbHbIE 3HAYEHWS, @ TalKe 3Ha4YEHNS KOOPLUHAT Npur
CBETOBOM NOTOKE 47 %;

- B YETBEPTbIN pa3fen BKIOYEHSI:

a) cnekTpanbHOE pacnpeaeneHne MOLLHOCTM A NS KaXKA 0N U3 LLECTUN TOYeK
LBETHOCTH;

©) TpaeKTopus ABWKEHUA KOOpPAWHAT LUBeTa BAOMb nokyca AYT npu
N3MEHEHUN LIBETHOCTH;

B) 3HAUYEHWA CBETOBOrO MOTOKa, MOTpebnsemMo MOLWHOCTM, CBETOBOW
oTAa4uM 1 Ko3hPULIMEHTA MOLLIHOCTM AN KaXL0N U3 LUECTN TOHYEK LIBETHOCTY;

r) 3Ha4YeHus obLLEro N YacTHbLIX MHA,EKCOB LIBETONEPEAaYM ANsl KXKAOW N3
LLIECTN TOYEK LIBETHOCTW.

MpepnoXeHHbIN opMaT UCMLITAHUIA U NPEACTaBNEHNS XapaKTePUCTUK
npeacTaBnsaeTcy BnonHe LenecoobpasHbiM. [na gvanasoHa nsmeHenns KUT
oT 2500 g0 6000 K 4nMcno KOHTPOSBbHbLIX TOYMEK JOIMKHO COCTABNATbL HE MEHee
7-8. MNpn 3TOM PEKOMEHAYETCA MPUAEPXKUBATBECA CREAYHLLEro npasuna —
OfHO u3MepeHue Ha kaxgble 500 K nsmeHenuna KUT. Cnegyetr fononHWTL
nepeYeHb N3MEPSEMbIX NaPaMeETPOB 3HAYEHNAMM KO3dhULIMEHTa nynbcaumi
B MPOLEHTaXx BO BCEX TOUKaX U3MEPEHUS.

Ha pucyHke 4.21 npeacTaBneH nNpoTokoNn oTyeTa 06 uCnbITaHUAX
ceetunsHrka OWP OPTIMA LED 595 IP54/IP54 CH CF npoussogutens MI'K
«CseTtoBble TexHonorun» (Poccuickas depepauns) [25], BbINONHEHHBIN B
copmare, aHanorMyHOM hopmaTy NPOTOKONa Ha pUcyHke 4.20.

CylecTBEHHbIM  pasfMyMemM CBeTUnbHUKOB «Intense  Lighting» 1
«CpeToBble TexHONorMmM» ABMNAETCA TO, YTO OHW BbIMOSHEHBI MO Pa3NMYHbIM
cxemam ynpasnenus usetom. B ceetunsHuke OWP OPTIMA LED npumeHeHa
Cxema NUHEeHon perynuposku useTa no metoay YOBC, a B cBeTWnbHUKE
«Intense Lighting» — cxema TOHKOW perynunposku no metogy YL,
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MIK «CBeToBble TexHo/IOrMm» - [NporpamMmma ucnblta
MpoTtokon namepeHmnsa Ne03-07/19

MpoussoanTens:
«Ml'K «CBeToBble TeXHONOrnm»

Mogens: OWP OPTIMA LED 595 1PS4/1PS4 CH
CF

Cebiika
www.ltcompanY.com/fvi/products/tvpes/indooc- !
luminaires/ceiling-luminaires/mvp.-optima-led-
Cf/cnyp-optima-led-S9S-"S4-ipS4-th-c(/

Homep Tecta: 03-07/19
[Jara 09 07.2019

Tvin CBETUNbHUK
CTaLMOHaPHbIA NOTONOYHbIN

Ynpasnexue: DALI
Tun: CH CF White Tunable

Kon-BO N3MepeHHbIX ToYeK: 6

MuH - Makc nokasarenm MMC
rorem

CBeToBOI NoToK, TM 2530-2830 2830
MowHocTb, BT 32,7- 34,2 35,5
CeeToBas orjava.

nm/BT 77,3-82,7 82,7
KoathcpmupeHt
MOLHOCIN 0,9S- 0,95 0,95
KoadpmupeHt
nynbcaumi, K 0-2 0
KU T.K 2800 - 5300 5300
TM-30-1S st 81-84 83
TM-30-iS 92-100 98
MKOS. 82-86 86
MKoS, 15-29 26

KoopanHatbl LIBETHOCTM
B cucteme MKO 1931 (X v,

Control Signal X y

Minimum 0,3249 0,3373
Max Output 1004 0,3249 0,3373
Maximum 0,4502 0,4050

B cucteme MKO 1976 (ov')

Minimum 0,3163 0,4745
Max Output 1004 0.3163  0,4745
Maximum 0,3491 0,5237

Mpyivevanve - MpuBefeHbI faHHbIe npy 1004
MOLLHOCTU CBETWIbHUKA.

OsMIGbVBnponeseT* B coaTaeTcTaw ¢ noanpamuno3 Cakper (Commercially

Huin «Color Fusion»

HOpMann3oBaHHble 3Ha4YeHnsA

Avofatie IfOProduct f yakall T ana Arfar

PuncyHok 4.21 - Pe3ynbTaTrbl TecTUpoBaHua ceetunibHuka OWP OPTIMA

LED 595 CH CF npousBoauntensa «CBeTOB

ble TexHonornm»
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Mo paHHbIM otyeta CALIPER [24], TexHudeckve XapaKkTepWuCTUKK,
MOnyYeHHble B XOA4E WCMbITAHHOW rPYMnbl CBETUNBHUKOB C Perynvpyemon
LIBETHOCTbIO, MO3BONUMM KOHCTATUPOBATb, YTO MPWY NMUHENHON perynmnposke
uBeta Aaocturaetca Oonbluas CBETOBas OTAayva, a CXEeMHOEe pelueHue
oKasblBaeTCa npowe, 4Yem npu  agauTMBHOM  HENMUHEWHOW  CXeEme.
CTabunbHOCTb XapakTEPUCTUK NPU PEryniMpoBKe LIBETHOCTU NPAaKTUYECKN HE
oTnMyaeTcs Ans ABYyX paccmartpuBaemblx BapuaHtoB. O6a BapuaHTta
NO3BONSIOT MOAAEPKMNBATL NMOCTOSAHHBIM CBETOBOW MOTOK CBETUMBHUKOB BO
BCEM JMana3oHe N3MEHEHNs LIBETHOCTU.

Cnepyer OTMETUTb B&XHOCTb WHXEHEPHOW NpopaboTKM KOHCTPYKLMN
CBETALEN 4YaCTM CBETUNBHMKOB WM CUCTEM NUTAHUA W YNPaBREHUS,
obecneuvBarowmx  Tpebyemble  XapakTepUCTMKW:  CBETOBOW  MOTOK,
noTpebnsemMyro MOLLHOCTb U CBETOBYK OTgady. B cnyyae OTKNOHeHun u
HecTabunbHOCTY NPKY PErynnpoBKe peLLeHne MOXET OKasaTbCst HENPUrogHbIM

K IPUMEHEHUHO.

5 MeToabl ynpaBneHusi 0CBeTUTENIbHON YCTaHOBKOW

5.1 Obwme cBegeHus

COBpPEMEHHBIN YPOBEHb PAa3BUTUSA TEXHWUKWM MO3BONSIET OCYLLECTBMSATH
CneayoLme OCHOBHbIE BUAI AUHAMUYECKOro ynpasneHusi OY:

- U3MEHEHVe 3HaYEeHUs1 reHepUpPyemMoro CBETOBOrO NOTOKa/Co3AaBaeMomn
OCBELLEHHOCTUN — AMMMMNPOBAaHWE,;

- U3MEHEHWE CNEeKTParbHOro CocTasa reHepupyemMoro NsnyyeHus;

- KOMOGUHNPOBAHHOE YNpaBneHne — Kak Mo NMOTOKY/OCBELLEHHOCTU, Tak U
no UBETY U3Ny4YeHus.

OpaHov 13 BaxkHbIX cep npuMmeHeHus nogobHbix QY MOXHO HasBaTb
6uonorniyeckn u SMOLMOHANbHO  3hheKTUBHOE OCBELLEHWE, KOTOpoe
nssectHo, kak HCL (Human Centric Lighting). Ero cyTb 3akniovyaercs B
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rapmoHmsaumn KLUT WMCKYCCTBEHHOrO OCBELLEHMS C LMPKaAHbIMA pUTMaMK
YenoBeyeckoro opraHnama. C yCTaHOBMBLUENCSH AUHAMMKOA FOPMOHANBHOMO
doHa (B Nepsyto ovepeab, YPOBHEM COAEPKaHNA MENATOHNHA U KOPTN30na),
KOTOpbIA, B CBOI OYEPEeAb, ONPEeAenseTcs LMKIUYECKAMN W3MEHEHUSMMN
©CTEeCTBEHHOr0 CBETa B TEYEHWE CYTOK. YPOBEHb 3TUX FOPMOHOB UMEET
HENOCPEeACTBEHHOE  BNUAHWE Ha  HacTpoeHue  4enoBeka, ero
paboTtocnocobHocTb M oOWMe MokasaTenn 340pOBbA B AONTOCPOYHON
nepcnexkTmse.

Yawe Bscero, ans peanusauum koHuenuun HCL, guanasoH nsmeHeHust
KUT OY naxoautca B npepenax oT 2800 K po 5500-6000 K. UsnyyeHue
JaHHOW LIBETHOCTM MOXXHO MOMyYUTb, NPUMEHSA PacnpOCTPaHEHHbIE TUMbI
CBETOAMNOAHBIX UCTOMHUKOB CBETA.

B cuctemax HCL u aHanormyHbIX e KPUTUYECKU BaXkHOW CTAHOBUTCH
peanusauusi anropytMa ynpasneHus — KOHTypa ynpasneHus. TpaguumoHHO
cucTeMbl NoA0GHOro poja UCMoNb3yHT ABa pas3aenbHbIX YY Ans CBETOAMOA0B
— OAWH ans «xonogHbix» csetogunogos (KUT 4500-6000 K), sTopon ans
«Tennbix» (KLT 2800—4500 K), ynpaBneHue KOTOpbIMW OCYLLECTBNSAETCH NO
TOMY UK MHOMY MHGOPMaLMOHHOMY UHTepdeincy. HTepdencol ynpaBneHus
apamsepamn  MoryT ObiTb pasnuuHbIMK, K MONYyYMBLUMM  HaubornbLuee
pacnpocTpaHeHune otHocaTcs 0—10 B, DALI, DMX, PWM, PLC.

OpHako cnegyeT yuuTbiBaTb, 4UTO  MWCMOMb30OBAHWE  aHaNoroBbiX
UHTEepdEnNCcoB ynpasneHus, Takux kak PWM unu 0-10 B, saBnsercs
Mano3d@eKTUBHbBIM, Tak Kak B  HUX OTCYTCTBYET BO3MOXHOCTb
OAHOBPEMEHHOrO  YMPaBNEHNSA CBETOBBIM MOTOKOM  (AMMMUPOBaHWS) W
ynpasnexust KLIT.

Moatomy HauGonee npeanoyTUTESIbHLIM  SABMSETCS  NPUMEHEHUE
undpposoro npotokona DALl DT8, KoTOpbll WMEET COOTBETCTBYOLUME
KOMaHabl ANA ynNpaBneHWa UBETOM, a Takke OAMH agpec KOHEYHOro
YCTPONCTBA W OAWH [BYXKAHANbHbIA WCTOMHWK MNUTaHWA BMECTO ABYX
OiHOKaHanbHbIX.
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Tak, Hanpumep, ans ynpasneHus cuctemamun HCL pekomeHayembim
ABNAETCA NPUMEHEHMEe nNpPOdUIIbHOrO NporpammHoOro obecneveHns U
poytepos DALI type 8 Ambiot unn aHanoros, a Takke COOTBETCTBYHOLLEro
o6opyaoBaHus, Hanpumep, poytepa DALI-64 v1.0 (NCD-115-1) unu poytepa
DALI-128 v1.0 (NCD-215-1), OTAMYAIOMXCS KOMWYECTBOM ajpecyemMbiX
YCTPOWNCTB/CBETUNBHUKOB — 64 1 128 LUT. COOTBETCTBEHHO.

Ana KpynHbIX CBETOTEXHWYeCKMx npoekTos (Gonee 100 ynpaBnsembixX
CBETUMbHUKOB) PEKOMEHAYETCH UCMONb3oBaTb LMGPoBoN npoTokonsl DMX
unu PLC (Power line communication), peanusyiowwmin ynpasneHue Yepes cetb
nutaHusa. Peanusaumsa PLC cucTembl BO3MOXHA, Hanpumep, C NOMOLLbO
LeHTpanbHbIX KOHTponnepos cucreMbl Ambiot NC v1.0 (NCPM-153-1R) n
KOHTponnepos cBeTunbHukoB PLC-1 v1.0 (LCPM-02(b)4-1E) unu aHanoros.

5.2 BapuaHTbl opraHusauvu ynpasneHus

5.2.1 AvHamnyeckoe ynpasneHne CBETOM ANS BHYTPEHHErO OCBELLEHUS
MOXET OCYLLECTBAATLCA HECKOIBKMMI OCHOBHbLIMU cnocobamu:

- AMHaMMyeckoe ynpaBneHWe o 33ajaHHOMy cueHapuio  (6e3
BO3MOXHOCTU €r0 USMEHEHUS);

- AVMHaMMYecKoe ynpaBneHue no 3anoXeHHbIM anroputmam C
ucnonb3osaHnem ACYO;

- aBTOHOMHOE YynpasfieHWe C WCMONb3oBaHWEM MepudepuiiHbIX
YCTPOWCTB (AaT4MKOB);

- pyYHOe ynpasneHue.

[aHHble METoAbl MOryT MPUMEHATBCA CaMOCTOATENbHO UMW B

KOMBUHaLUuUW (CMeLLaHHo).
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5.2.2 luHamunyeckoe ynpasneHue no 3agaHHOMY cueHapuio

OuHammyeckoe ynpasneHue no 3aAaHHOMy CLeHapuio MOXeT ObiTb
npumeHeHo B Hebonbwmx OY, paccuMTaHHbIX Ha PEXMM MNOCTOSAHHOIO
npebbiBaHnss nwoged Ha obbekte. [Ana peanusaumMn Takoro cueHapus
PEKOMEHAYETCA UCMONb30BaTb CBETUNbHUKWM C apainBepamu DALl un

aBTOHOMHbIN poyTep DALI Ambiot.

5.2.3 luHaMuy4eckoe ynpasBneHue no 3anoXeHHbIM anroputMmam ¢
ucnonb3oBaHuem ACYO

[nHamuyeckoe ynpaeneH1e ¢ MCNosib30BaHNEM CUCTEMbI YNPaBEHNUA No
3aNOXKEHHBIM anropuTMaM peKoMeHAYyeTcs ucrnonb3oBatb B Gonblmx QY
34aHMA 1N COOPYXEHUN, B KOTOPbIX OCYLUECTBASATCA LEeHTpanusoBaHHbIE
MOHWUTOPUHI U YMPaBMeHUEe WHXEHEPHbIMU ceTamu. [na peanusauun
nogobHOrO  CueHapuss  PEKOMEHAYETCA  UCMONb3oBaTb  NpodUnbHbIE
nporpaMmHbIE  MPOAYKTHI, KOTOpble Takke HasbiBalT  MPOrpaMMHBIMU
nnaTtcopmamu, Hanpumep nporpamMmmHyto nnargopmy Ambiot, nossonsoLLyo
peanvu3oBaTb pasfiMyHble CLUeHapuu AN pasHbiX TUMOB  MOMELLEHWI,
WHTErpMpoBaTh CUCTEMY OCBELLieHWA B cuctembl BMS. [laHHas nporpammHas
nnatchopma NO3BOMNSET OCYLUECTBNATL MMOKME HACTPOWKy W ynpaBneHue
OCBELLEHNEM KaK MO BPEMEHM, TaK U NO PasnmnyHbIM COObITUSIM, B TOM YnCne

no coBbITUsIM OT fatynkoB, a Takke CKYL 1 MHBIX MHXEHEPHbIX CUCTEM.

5.2.4 ABTOHOMHOE yrnpaBrieHue ¢ UCNoNbL30BaHUEM nepndepuinHbIX

AaT4YukoB

YnpasneHne ¢ MUCNOMb30BaHWEM [aT4YMKOB uenecooGpasHo NPUMEHATb

Ans gocTtwkeHns GonbLuein SKOHOMUM MO CPaBHEHUID C Npamon 3ameHon Ol
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Ha cseToguoaHble. Kpome Toro, uenecoobpasHo MpUMEHEHME L,aTYUKOB B
coctase ACYO.

Mo npuHUMNy AENCTBUA JaTUYUKU LENATCA Ha Cnepyrolme OCHOBHbIe
BUZbI:

- AaTUUKW 4BUKEHUA U MPUCYTCTBUS;

- RATYMKM OCBELLEHHOCTH;

- BaT4MKKM 3BYKA.

Jatuvkm MoryT OblTe KOMBWUHWPOBaHHBIMW. Hanpumep, B AaTUMK
LABUXKEHNA MOXET ObITb BCTPOEH AaTYMK OCBELLEHHOCTU.

B kauecTtBe ocoboro Buga AaTUMKOB MOXHO paccMmaTpuBaTtb CUCTEMbI
BMAEOHAONILEHUS C (DYHKUMEN pacnO3HaBaHUA NMogen u (Mnu) MexaHu3Mos

B AETEKTUPYEMON 30HE.

5.3 YcTponcTBa ynpaBneHus ocBeLeHuemM

5.3.1 UHdpakpacHble AaTYnKK

MpuHUMN percTBUA MHMPaKPacHbIX AATYMKOB OCHOBaH Ha AETeKUMM
TENNOBOrO Cneaa, OcTaBnsemMoro o6beKkToM, Hanpumep uyenosekom. [lo
BbINOSIHAEMON (OYHKLMM OHM MOFYT OblTb Kak AaTynkamu ABWKEHUS, TaK W
AaTyMkamMn  nNpucyTcTBUs. WX OTnuuMe CcOoCcTOMT B TOM, UTO AaTuMKu
NPUCYTCTBUS  POPMUPYIOT COOTBETCTBYIOLLUMIA CUrHan B TeYeHue BCEro
BPEMEHN NPUCYTCTBMSA YenoBeKa B 30HE AENCTBUSA, TOrAa Kak AaTduku
ABWKEHNS OOPMUPYIOT CUrHas TONMbKO BO BpeMs 4BWxKeHns. NHdpakpacHble
AaTUMKN ABMNSKOTCA CaMbIMU MPOCTbIMM, HO MMEKT M cnabble CTOPOHbI. B
YaCTHOCTUW, MaTepuan NUH3bl gaTyvKka LOSKEH NPOoMyckaTb MHEPaKpacHbIn
CMeKTp (Kak npaBuo, 3TO cneLmanmMsnpoBaHHbIe NNacTuky), NO3TOMY BECbMA
3aTPYAHUTENBHO UCMONb30BaHWE MHMPAKpaCHbIX LaTyMKOB Tam, rae
HeoBXOAMMO WCMOMb30OBaHWE CTEKNSIHHBbIX paccevMBaTenen, Hanpumep B

UUCTbIX MOMELLEHNSX Ny nomeLleHusix kateropun MN-11A. B kavectse npumepa
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UHPaKpacHbIX JaTumkoB MOXHO npuesecTn aatyimk EBDSPIR oT komnaHum
Ambiot Ana NOTONKOB BbICOTON A0 7 M C YNpasnsemMbiM peneniHbiM BbIXO40M

NI «CYXUM KOHTaKTOM».

5.3.2 MUKpOBOSHOBbIE AATYUKU

OTU JartuvkM onpepensitoT npucyTcTeMe o6bekta B 30He AENCTBUS MO
U3MEHEHUKD SMNEKTPOMAarHUTHbIX Xxapaktepuctuk nonsd CBY. He umeror
HEAOCTaTKOB, NPUCYLLMX WH(pakpacHbiM gatdnkam. OfHAKO AaHHbIA BUA
JaTyMKOB SIBMAETCA BecbMa 4yBCTBUTENbHbIM OBGOpyfOBaHWEM, U nNpuU
MPOEKTUPOBAHNMN BEXXHO MPABUMNBHO 3aN0XUTb NapameTpbl o6opyaoBaHus. B
Kauectse npumepa OOOPYAOBaHUS MOXHO MPUBECTM KOMBWHUPOBaHHbIN
AaTuynk ocBeLleHHocTw/ aBmwxkeHus MWSS5 ot komnanun Ambiot gns notonkos
BbICOTOA O 8 M C YynpaBnsieMblM peneiHbiM BbIXOAOM WU  «CYXUM

KOHTaKTOM».

5.3.3 OaTtuuku 3ByKa

MpuHUMN JEencTBUS JaTyMKOB 3ByKa OCHOBaH Ha AeTeKTUpOBaHUU
akyctuyeckmx konebaHuni onpegeneHHoro cnektpa. OHW  MoryT 6biTb
HaCTpOEHbI Ha ONpeAeneHne, HanpuMep, 3ByKa OTKPbITUA ABEpelr Unnu NHOro
wyma. lMopor cpabatbiBaHWA ykasbiBaeTcsd B Aeumbenax. CyLecTBYyHOT
CcueHapvn, Korga pAaTuuk 3Byka MOXET ObiTb HacCTPOEH HEe TOMbKO Ha
reHepauuio curHana o AETEKTUPOBaHNN 3BYKa, HO U Ha ONpeAeneHne ypoBHA
W AVHAMUKM 3ByKa B MOMELUEHUN. AHanu3 akycTU4eckon wHcopmaumm
No3BONSET ONPefennUTb poj AEATENbHOCTU U 3MOLMOHANbHOE COCTOSIHUE
nepcoHana W «rnojcTpouTb» oOcBelleHWe Ans obecneveHns KoMdOpPTHBIX
ycrnosui.  Takme  cueHapum  MNPEUMYLLECTBEHHO  UCNONL3YKOTCA B

OCBETUTENbHBIX YCTAHOBKax ¢ koHuenuven HCL [26].
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5.3.4 laTuMKIN OCBELEHHOCTH

Hanbonee 4aCTO nNPUMEHSAIOTCA ANSA  PerynMpoBaHWs  MOLLHOCTU
CBeTOBbIX NpuGOPOB B  3aBUCMMOCTM OT  YCIOBMI  €CTECTBEHHOM
ocselleHHocTU. lNpUMepoM Takoro yCTpOWCTBa SIBMAETCH YHMBEPCAasbHbIN
jatumk ocselleHHocTu LSmart v1.0 (LSR-61(r)1-1). OcoBGeHHOCTbI0 3TOro
Jartyuka SBnseTcsa CnocobHOCTb B coctaBe ACYO yuutbiBaTh/nepesaBaTtb Kak
napameTpbl OCBELLUEHHOCTM 4epe3s npotokon Modbus, Tak U aBTOHOMHO
BKIIOYATL/BbIKNIOYATL  pene U COOTBETCTBYIOLUME  CBETUIIBHUKM  MpU
MPOXOXAEHUN 33a1aHHOoro, 3apaHee YCTaHOBJIEHHOTO, npegena
oceelleHHocTH. HacTpoika napameTpoB faHHOrO Aarynka OCYyLLECTBSAETCA
yepes Bluetooth, 4To no3BoONAET UCMONL30BaTb, HaNpUMep, CMapTdOoH Ans
N3MEHEHMNS HaCTpOeK.

5.3.5 PyuyHoe ynpaBneHue

Py4yHoe ynpaeneHve peanvsyeTcsi C NMOMOLLbIO MHTErpauum B CUCTEMY
pene KHOMOYHBIX UM CEHCOPHBIX NaHenen ynpaeneHua (MHtepdencos). MNpu
3TOM py4Hoe yrnpasneHne OY BO3MOXHO peannsoBaTb C NOMOLLBIO 6oro ns
nepeyncrneHHbIX Bbile WHTEepdencoB. MaHenu ynpaBneHus MOryT UMETb
3NEeMEeHThbI yrnpaBneHus (KHOMKMK, nepeknoJyarenn) Kak ans
npefyCTaHOBNEHHbIX CLUEHapueBs, Tak U ANsS AWHAMUYECKOro ynpasneHus
(Hanpumep, KHomno4vHble naHenun Ambiot Dali). MNpumep KHOMOUHBIX NaHenen
ANA py4HOro ynpasneHusa ocBeLLeHeM NpeacTaBneH Ha pucyHke 5.1.
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a) MNaHenb ¢ NpefyCcTaHOBMNEHHLIMU 6>MaHenb ans JuHamnyeckoro
cueHapusamn (DALI-4K-Dim-1 G-4S) YnpaBneHus YeTblpbMs rpynnamm
(DALI-8K-Dim-4G)

PucyHok 5.1 - BHewHnin BuA naHenein ynpaBneHus

Heobxogumo OTMeTWTb, UTO peanu3auusi BCeli  MOJSHOTHI
(byHKLMOHaNa COBPEMEHHbIX CUCTEM YNpaB/ieHWs  OCBeLLeHWeM
HEBO3MOXHa C UCNOJIb30BaHMEM TOSIbKO KHOMOYHbLIX naHenei. rNoatomy
ana  OY, Tpebywlwmx peanusaumm paclUMpPeHHOro yHKUMoHana,
pekoMeHAyeTCs  WCNOo/Mb30BaTb CEHCOPHblIE MaHesn  yrnpasneHus.
BHewHnin BUg ceHcopHoi naHenm  mogenn  lAdea  XDS-1078

npeacraB/ieH Ha pUCyHKe 5.2.

PnUCYyHOK 5.2- BHeLWHNA BUL CEHCOPHOI NaHenun ynpassieHus
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6 OCO6eHHOCTH NPOEKTUPOBAHUA AWHAMUYECKOrO OCBELEeHUS Nno
OCBeLEeHHOCTH

6.1 O6wume ceBeneHUn

Mpu npoektvposaHun QY, peanuaylowlein OYHKUMKD 4UHAaMUYECKOTO
oceelleHnsi, B o0s\saTensHOM nopsigke  crnegyet  cobniogate U
AOKYMEHTUpOBaTb nNpouedypy onpefeneHns u Bbibopa peanusyemoro
peLleHus Ha crefyoLwmx aTanax:

- TpeBoBaHNA K CUCTEME YNPaBIEHNS C yYETOM LiEner OCBELLEHUS — Ha
3Tane TEXHNYECKOro 3aaaHuns;

- onpeaeneHVe CLeHapueB 1 annapaTtHon peanusauun, B TOM YUCIE No
NPOTOKOMNY YNPaBneHns, — Ha aTane TEXHUYECKOro NPesIoKeHs;

- MPOEKTHbIE PELLeHUsl, OTpaaroLMe rnokasaTenu KadvecTtBa CBETOBOW
cpeabl U 3HeproaddEKTUBHOCTA, CO3AaBaeMble CUCTEMOW AUHAMUYECKOTO
OCBELLEHUs], — Ha 3Tane SCKU3HOro NpoekTa.

Heobxoaumo yunTblBaTH, YTO CaAMOCTOSITENbHAA HACTPOWKa CUCTEM
ynpaBneHWss  Mnonb3oBaTensmMy  MNpU  3KCMfyaTauun, Kak  npasuno,
3aTpygHATENbHA W 3aTpaTHa.

MpoekTupoBaHWe K paspaboTka TUMNOBLIX CUEHAPUEB YMPaBMNEHUS
BOMKHBI OCYLLECTBNSATECH C NPUBIEYEHNEM MPOMUIBHBLIX CNELMANUCTOB U
YYETOM peanbHbIX daHHbIX 06 obbekTe: ypoBeHb W NPOAOIMKUTENBHOCTD
nHconsumun, pexuM paboTbl (MpebblBaHnsa NoAEN), CMEHHOCTb, Lienesoe
npeaHasHayYeHne NoOMeLLEHUA U T. 4.

B kauectBe npumepa Ha pucyHke 6.1 npeacTaBneHbl BapuaHTbl
peanusauyum OY npu MCNonb3oBaHUKM cUCTeMbl ynpasneHuss Ambiot DALL.
CootseTcTBYIOWMIA cueHapuin nsmeHeHna KLT n ocBelleHHOCTM B TedeHue

paGoyero fHS NPUBELEH Ha PUCYHKe 6.2.
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BWlaslvHBS raHens S 1

Briom nutaHus
ynpaoneuma DAI BK-DIM-4G rsemna*]:M nc QAU

up u» CALI

a) BlogKeTHbIF BapuaHT - loKasnbHOe ynpaBrieHne

» Vi farHuK Ynpaensembiii
EBDSPIR-CD 1 cBeTUbHUK NoDALI

6) CpefHuil cCerMeHT - aBTOMaTU4YecKoe ynpaBeHne

In Purm»r © Kombuunmnposanubin gatunk
DAJRD128 EBD5PIR-DNET1

o) YnpaBnsemblii 8 knaBuLwHaa naHenun
caeTunbink NoDAJ ynpasneHus DAU 8K-DIM-6G

B) MpemMuym CEermMeHT - KOMOGMHMPOBAHHOE ynpaB/ieHne

PucyHok 6.1 - BO3MOXHble BapvaHTbl MOCTPOEHUSA CUCTEM

ynpaBsJsieHNA ocBeweHnem



Kak BugHo u3 pucyHka 6.2, KLT MCTOYHMKOB cBeTa MeHseTcsa Ha
NpoTshKeHWn  paboyero AHA  TakMm  o6bpa3oM, 4YTo6Gbl  OKasbiBaTb

LlenecoobpasHoe BAUSHUE Ha LMpKagHbIE PUTMbI YENOBEKA.

PucyHoK 6.2 - CueHapuii ynpaB/ieHUss OCBeELeHNEM B TeYEeHUe AHS

6.2 TpuMeHeHVe AaTYMKOB B CUCTEMAX OCBELLEHUSA

Mobble patumkm XapakTepusylTcsd MWHUMYM [ABYMS MOKasaTensmu:
pekomMeHAyeMas BbiCOTa YCTAHOBKM W Mofie 3peHust (Mone 3peHnst MOoXeT
npeacTaBnATb COO0N OKPYXHOCTb WU 3NIUMNC B MPOEKLMN Ha NAOCKOCTb nona
nomeLleHuns).

JaTunkn Heo6xoAuMO BblGMpaThL M pacnonaratb TakuM 06pa3oMm, YTOoGbI
KOHTpO/IMpyemasi MU 30Ha HafleXHO NnepekpbiBasiach Nosem 3peHns faTymka,

Hanpumep, Kak nokasaHo Ha puUcyHke 6.3.

PucyHok 6.3 - Tone 3peHus gatyunka gBMKEHUSA
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MprvMeHeHne AAaTUNKOB B CUCTEME OCBELLEHUS CIYXUT ANs Clefylwmx
uenei:

- CHWXEHMEe OCBELEHHOCTW B C/lyyae OTCYTCTBMS YenoBeKka B 30He
AelcTBusA gatumka (30He AeTekuuun), HanpuMmep, Kak nokasaHo Ha puUcyHke 6.4.
Mpv 3TOM MOJIHOE BbLIK/IIOYEHNE OCBELEHUS He peKkoMeHAyeTcs B Lessx

6e3onacHoCTH;

PucyHoK 6.4 - TMepekpbiTMe Nosei 3peHns 4aTYNKOB ABVMXKEHUSA B

cucteme ynpasneHunsa

- noggepxaHue 3afaHHOl OCBELEeHHOCTM B 3aBUCMMOCTU OT YC/IOBWIA
eCTeCTBEHHOI OCBELLEHHOCTY;

- BKNoveHue/BbikntoyeHne Ol No curHany ¢ gatyumka.

MoryT 6biITb W 60/lIee CNOXHble BapuaHTbl MNPUMEHEHUS [aT4YMKOB,
Hanpumep un3ameHeHve KUT cBETU/IbHWKOB MNP W3MEHEHWW YPOBHA LWyMa B
nomeweHnn. lMofob6Hble BapuaHTbl MOTYT MNPUMEHATLCA B MNEPEeroBOPHbIX
KOMHatax co cfefylowum ajaroputMoM - YeMm Bbllle YPOBEHb LWyma OT
npucyTCcTBYOWNX Ntoge, Tem Tennee crtaHoButca KUT cBETUNLHUKOB,
CHMXasa TeM caMbiM COCTOSIHME BO36YyXxAeHUs nwogein, n HaobopoT [26].

C TOYKM 3peHMs WHTerpauum [aTtyukoB B CUCTEMY OCBeLLEHUSA
Heob6Xxo4MMO yunTbiBaTb creaytouimne @akropbl:

- 4NA NpoCTbIX CUCTEM OCBeLWEeHUs 6e3 UCMONIb30BAHUA CIOXHbIX

anropuTMoB  ynpaBneHuUsA pekomMmeHayeTcA ncnosb3oBaTtb  AaT4HUKU Cc
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JABYXCTOPOHHUM (BUHApHbIM) BbIXOAOM TWUMA «CyXOW KOHTAKT», KOTOPbIA
NO3BONAET NULLb BKMIOYMTbL U BbIKIHOUMTb OCBETUTESbHbIE NPUGOPbI;

- Ans HeBonbLLUMX CBETOTEXHUYECKUX NPOEKTOB, TPEBYIOMX CHUKEHUA
CBETOBOrO MOTOKA, PEKOMEHAYETCA UCMONb30BaTb AATUMKM C aHaNorosbiM
nHTepcericom 0-10B. [Jatumkn C 3TUM WUHTEPdENCOM MOTyT ynpaBnsTb
rpynnon Or;

- 4Ns GOMbLUMX U COXHBIX CUCTEM PEKOMEHAYETCS NPUMEHATL AaTYUKN
C UndbpoBbiMU nHTEpdencamu, Takumn kak DALI, DMX, BLE, PLC.

Mpy NpoekTMpoBaHUM CUCTEM OCBELLEHUS C YrpasfieHWEM Ha OCHOBE
LaTYMKOB PEKOMEHAYETCA MPOBOAWUTL TPYMNUPOBKY CBETUMBHUKOB. OAUH
Jatuvk ynpasnseTr He scemu Of1 B nomewleHun, a ogHom rpynnon. [Mpu
rpynnMpoBKE CBETUNBHUKOB PEKOMEHAYETCH YYUTbIBATL pasmepsl n opmy
MOMELLEHMS!, pacnonoxeHune pabounx MEeCT, pPacrnonoXeHue  OKOH,
pacnonoxeHne wmebenu u kpynHorabaputHoro obopyaosaHus. [Mpumep
rPYNNYPOBKU CBETUMBHUKOB MPY MPUMEHEHNN HECKOSbKUX AaTYMKOB B OAHOM
MOMELLEHMM nokasaH Ha pucyHke 6.1, 6, B BapvaHTe aBTOMaTUYECKON
CUCTEMBI YIPaBNEHNS CPELHErO CEermeHTa.

Mpun NpoeKkTMPOBaHUK U peannsauum CUCTEM YNpaBrneHUs OCBELLEeHNEM
HeoBX0aMMO yuMTbIBaTb, UTO NPUMEHEeHUe aaTtuukoB TpebyeT nposefeHus
MyCKOHanafouHbIX paboT nocne MOHTaxa cuctemsbl. [lyckoHanagouHble
paboTbl 3aKNOYaKOTCA B PEryNUPOBKE AaTynKka rMoj YCrioBust KOHKPETHOro
NOMELLIEHWS1, HaNpPUMep, YpOBEHb ECTECTBEHHON OCBELLEHHOCTU C y4eTOM
paccTtaHoBku Mebenu unun o6opyaoBaHUS, MOPOroBOro YpoBHS 3ByKa C y4ETOM

AKYCTUKK NOMELLUEeHUA N T. 4.

6.3 O6nacTu npuMeHeHUs1 AMHaAMUYECKUX CUCTEM

YnpaeneHne OY wumeer GonblUOe 3HAYEHUE B pasnuuHbIX Ccdepax
OCBELLEHUS KaK ANS CO34aHMA KOMCOPTHON CBETOBOW cpefbl, Tak U ANs
yNyYLIEHWUA CamOYyBCTBUSA NIOAEN, PaBOoTaOLLMX B YCIIOBUSAX UCKYCCTBEHHOTO

OCBeLUeHNUs. an 3TOM, BKITHOYEHUE 1 BbIKMNOHeHe OV, ynpaBneHne ypoBHEM
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AVMMUPOBaHNA MOXET OCYLLIECTBIATLCS KaK NONb30BaTENEM BPYYHYIO, TaK U
aBTOMAaTUYECKN NO 3aNOXEHHOMY B CUCTEMY CLIEHAPUIO U3MEHEHUS YPOBHSI
OCBELLEHHOCTW B TEYEHME [HS MMM MO CUrHany OT JaTyvka OCBELLEHUS.
[aHHble crnocobbl ynpaeneHus Havboree OnTUMAnbHO pPeann3oBbIBaTb C
NCMNonb30BaHWEM TakuX NPOTOKONOB/MHTEPdENCOB ynpasneHus, kak 0-10 B,
DALI, DMX, PWM, PLC.

K ocHOoBHbIM cchepam npumeHeHns OY ¢ uameHsembimu KUT wn
OCBELLIEHHOCTbIO OTHOCATCA crieayoLme:

- oMCHble 0OBEKTLI M 0BpasoBaTenbHbLIE OpraHu3aumm;

- MPOMbILLNEHHbIE OOBEKTLI, OCOOEHHO Te, rae paboTa OCyLLECTBNSETCH
B OecnpepbiBHOM pexume unu TpebyeTcs MOBbILWEHHOE BHUMaHWe
(AMcneTyepckme, LEHTPbI YNPaBIeHUsi, CUTYaLUMOHHbIE LIEHTPbI U T. 1.);

- Xunble NOMELLEeHUNS,

- TOProBo-pasBneKkaTesibHble KOMMMEeKCbl;

- 1 apyrve obbeKTbI.

B pasnuyHbix nomeleHnsix MoryT O6biTb MUCMONb30BaHbl CUCTEMDI
OCBELLEHUS C pa3HbIM YPOBHEM aBTOMaTU3aLMK:

- BCNOMOraTernbHble NMOMELLEHUss C BPEMEHHbIM npebbiBaHMEM noaen,
HanpvMep, YEepPHbIE NECTHULbI, KNaaoBble, CaHy3nbl U T. 4. — aBTOHOMHbIE
CVICTEMBI OCBELLIEHUSI Ha OCHOBE JaT4MKOB ABWKEHUS, NPUCYTCTBUSA, 3BYKA;

- MOMEeLLEHUs OBLLEro HasHavYeHus C BpEMeEHHbIM NpebbiBaHNEM NOAER,
Hanpumep, KOpUMAOopPbI, BECTUOIONMU U T. . — aBTOMaTU3UPOBaHHbIE CUCTEMBI C
NCNONb30BaAHNEM AATHYUKOB JBUXKEHUS, €CTECTBEHHON OCBELLEHHOCTY;

- OCHOBHble NOMELLEHU C MOCTOAHHbIM  npebbiBaHWEM noaen,
Hanpumep, paboune kabuHetbl, OGOOPO U nNpP. —  NOMHOCTbIO
aBTOMaTM3vposaHHble OY, Biknoyas HCL.

6.4 Pacuet cuUeH ocBeweHus ¢ AMMMUpPOBaHUEM

6.4.1 NpuMeHeHne CUCTEM [AUHAMUYECKOTO OCBelleHust TpedyeT
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[LOKYMEHTamNbHOro NOATBEPKAEHUS AOCTUraeMbIX NapameTpoB/nokasarene,
Hanpumep 3HeproadPEKTUBHOCTI/3HeprocbepekeHnsi. Camblii HarnsAHbIA
€nocob Takoro NoATBEPXAEHNA — yYeT 0COBEHHOCTEN ANHAMUYECKUX CUCTEM
Ha  gTane  CBETOTEXHWYECKOrO  MPOEKTMPOBaHWS U MPOBEAEHUs
COOTBETCTBYHOLLMX PacHeToB. ITO OCOOEHHO BaXHO B TOM Cryyae, Korga
peanunsyeTca 4 MMMUPOBaHNE, TO ECTb BapbUPYETCH 3HAYEHNE OCBELLIEHHOCTHU
Ha ocsellaemon/paboyert NOBEPXHOCTM.

Mockonbky ANHAaMUYECKME CUCTEMBI C YHETOM €CTECTBEHHOMO OCBELLEHUS
MOryT OblTb pasnW4YHbIMK, anropuTMbl ANs HUX OyayT WMETb CBOU
0coBeHHOCTU. Huxke paccMOTpeHbl anropuTMbl 4SS ABYX TUMOBbLIX CUCTEM,
KOTOPbIMW ABNAOTCS:

- AVHaMMYecKas cuctema ¢ AMMMUPOBaHNEM,

- AMHamndeckas cuctema ¢ HCL.

6.4.2 iluHamuyeckas cucrema ¢ AMMMUPOBaHUEM

B kayectBe npumepa pacCMOTPUMM TUMOBOE O(PMCHOE MNOMELLEHWE C
pasmepamm 9 x 15 x 3M, AnNA 3TOr0 NOMELLEHUs 3HadYeHne WHAEeKca
nomeLleHns paBHo 2,56 no [27, nogpasaen 1.9]. MNomelieHne UmeeT psg
60OKOBbIX CBETONPOEMOB (OKOH) B OAHON ANUHHOW CTOPOHE MOMELLEHUS,
OpPVEHTUPOBAHHOMW Ha 3anag,.

K nepBomy aTany npoekTupoBaHWs OTHOCATCA BbiGop Tuna O wu
onpeaeneHne Nx KonudecTsa, YTobbl 06ecneunTb HOpMaTMBHbIE NOKa3aTenm
OCBeLLEeHUA Ha pabounx MecTax, TO €CTb NPOBOAAT CBETOTEXHUYECKUIA pacyeT
CTaTUYECKOW CUCTEMbI OCBELLUEHUS Ha 3ajaHHyld HOpPMY OCBELLEHHOCTU
(paspsaa 3puTenbHbIX paboT).

B paccmaTpuBaemMomM npumepe UCnonb3osaHsbl cBeTunbHNkn OPL/R ECO
LED 595 HFD 4000 K npoussoactBa MIK «CeeToBble TexHonorumy.
CBETUNMBHUKN peanu3yloT (QYHKUMI0 AUMMUPOBAHUA C yrnpasrneHWem no

npotokony DALL.
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Mo Tabnuue 4.3 CM 52.13330.2016 onpenensT KO3pOULMEHT
akcnnyatauum. B paccmatpusaemMom npumepe 3HadeHue KoadhduumneHTa
akcnnyartaumm coctaensiet 0,75, UTO COOTBETCTBYET KO3(MULMEHTY 3anaca
1,33.

Ha ocHoBe pacyeta no [26] vnu nporpaMme aBTOMaTU3MPOBAHHOIO
CBETOTEXHUYECKOTrO pacueTa [28] onpeaensT KOMMUECTBO U pacrnonoXeHve
OnN. B panHOM cnyuae OY coCTOWUT U3 24 CBETUNBbHUKOB U oBecrnevmsBaeT
CPEefHIOI OCBELUEHHOCTb Ecp = 469 NK M paBHOMEPHOCTb pacnpegeneHns
ocBeLleHHOCTU Ewn/Ecp = 0,51. MNoTpebnsemas mowHocTe OY coctaenseT
768 BT, UTO COOTBETCTBYET YA enbHOM MOLHOCTU 5,69 BT/M2. Bug nomelleHus

n pasmeLleHme Ol nokasaHbl Ha pUCYHKe 6.5.
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PucyrHok 6.5 — Pacnonoxenue OIN B nomeweHnn (CTpenka ykasbiBaet
HanpaeneHue Ha ceBep)

Ha gaHHOM 3Ttane AOMKHO ObiTb MPOBEPEHO COOTBETCTBME YAENBHON
MowHocTM TpebosaHuam Tabnuubl 7.4 CIM 52.13330.2016. B cnyuae
HECOOTBETCTBUA AOMKHbI OblTb M3MeHeHbl Tun Ofl, uxX KONUYECTBO WUnu

pacrnonoxeHve. B aaHHOM npumepe yaenbHas MOLHOCTb He [OJrkHA
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npeebiwate 12 Bt/M? (tabnuua 7.4 CM 52.13330.2016), a Hopma
ocseLleHHoCTN 400 5K, NOCKONBKY MHAEKC nomeLleHus Gonee 2.

Cnepylowmii 3Tan — oueHKa NOTpebneHust 3NeKTPO3HEPr CUCTEMOWN
OCBELUEHUs MNpu SUMMUPOBaEHUMA C YYETOM ECTECTBEHHOIO OCBELLEHUS.
OueHka fOMmKHa yunTbiBaTb CTATUCTUMECKUE JaHHbIE O XOfE €CTECTBEHHON
OCBELLEHHOCTN Ha WmMpoTe o0bekta. B pgaHHOM npumepe WCnonb30BaHbI
AaHHble 06 N3MEHEHNN eCTECTBEHHON OCBELLEHHOCTU Ha wmpoTe MockBbI MO

AaHHbIM [29]. CM. puCyHOK 6.6.
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PucyHok 6.6 — EctecTBeHHas OCBELIEHHOCTL B TeYeHue CyTOK B

pPa3Hble MecAubl roga Ha WUpoTe MockBbI
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Ha paHHOM 9atane BaxHO Bbigenutb rpynnel Ofl, koTopble OyayT
ynpaesnATLCS (AMMMUpoBaTbCs) oguHakoso. Mpu rpynnuposke ON cnegyet
YYnTbIBaTb YMCMIO N PaCrONOXEHNE [aTYMKOB OCBELLEHHOCTH, Harpy3o4HyH
CnocoBHOCTb ynpaBnsAoLEero 06opyA0BaHUA (YNCNO CBETUMBHUKOB, KOTOPLIE
MOTYyT OblTb MNOAKMIOYEHbl K OJHOMY KOHTPOMNEPY WNW  AaTUMKY),
pacnonoXeHne OKOH, (OOPMy 1 pasMep NoMeLLeHns. Taikke nNpy rpynnupoBke
HEOOXOAMMO yuuTbIBaTh TpeBOoBaHWS U pekoMeHaaumm no rpynnuposke Ol
ANA yNnpaBrneHns B NOMELLEHNAX KOHKPETHOrO Ha3HauYeHWs], yCTaHOBNEHHbIE B
HOPMaTWBHbIX AOKyMeHTax. Hampumep, cornmacHo nyHkTy 7.2.7 CanluvH
2.4.2.2821-10 B y4ebHbIX nomeLLieHnsx 1 nyHKTy 5.4.8 CIN 256.1325800.2016
B KOHCTPYKTOPCKMX GOpO yrnpasneHne OCBELLEHWEM AOIMKHO MPOUCXOAUTL
psgaMmv, napannencHbeiMi CBETOBbIM Mpoemam. [ns  npsAMOyronsHOro
NOMELLEHNS  CBETUIIbHUKA  PEKOMEHAYETCS  IpynnuMpoBaTe B JIMHUK,
napannenbHble CTeHe C okHamu. B paccmaTpmBaeMomM npumepe CBETUNbHUKA
cBefeHbl B TPW rpynnbl, B Kaxaon rpynne socemb Ol (aBe nuHWUW,
pacnonoXxeHHbIe napannensHo CTEHE C OkHamu). Mepsas NUHWUA — GNKHARA K
OKHam.

[na pacyeTta nokasaTener COBMELLUEHHONO OCBELLEHUA (ECTECTBEHHOE
NAKC  UCKYCCTBEHHOE)  PEKOMEHAYETCS  UCMOofb3oBaTb  MPOuIibHOE
nporpammHoe ofecnedyeHne. PacyeT KoaduuUMeHTa eCTECTBEHHOro
oceelleHHocTn (KEO) BbinonHseTca Ha obnavHoe Heb6o MKO no CIl
367.1325800 c 1cnonb3oBaHMeEM nporpamMmmMHoOro Komnnekca
«CUTUC:Consapuc 8» [30].

Onpenenexne sHepronoTpedneHus AVHAMUYECKON cucTeMbl
COBMELLIEHHOTO OCBELLEHNS MPOWUCXOAUT Ha OCHOBE pacCqETHbIX AaHHbIX
rmMyOuHbl AMMMWPOBAHWNS CBETWIIBHWMKA — AOSIM W3My4aemoro CBETOBOrO
NOTOKa OTHOCWTENbHO HOMWHanbHOrO cseTosoro notoka Ofl. nyGuHy
AVMMUPOBaHNA ONPELENSAOT B XOAE CBETOTEXHUYECKOrO pacyeTa C y4eToM
€CTECTBEHHOrO OCBeLeHus. Mpy NpoBeeHU CBETOTEXHNYECKOrO pacyeTa

3HayeHue  koahduuMeHTa  akcnnyatauum  (kosddpuumeHTa  3anaca)
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yCTaHaBnMBearoT pasHbiM eguHuue. Mnybuny gummunposaHusa Ol nogbupatot
Takum obpasom, 4TOBbl BbINOMHANUCE TPeBOBaHUA NO OCBELUEHHOCTU ©
pPaBHOMEPHOCTN OCBELLEHHOCTV Ha pabouux MecTax Wi Mo NOMELLEHWIO B
uenom.

Bbinu NnpoBeaeHbl CBETOTEXHUYECKME pacyeTbl A4ns 12 yacos gHs (12:00)
Kepkgoro nepsoro AHa mecsaua. OnpeaeneHHble B Xofe CBETOTEXHUYECKOrO
pacyeTa rnybuHblI AMMMUPOBAHMWS FPYNN CBETUNBHUKOB NpuBeaeHbl B Tabnuue
6.1 B CTpOKax «NMUHUSA 1» — «JIMHNA 3».

Ha ocHoBaHWUKM NOny4YeHHbIX AaHHbIX ONpPejensloT pacYeTHOe 3HaYeHue

noTpetnaemMon MOLHOCTN CUCTEMBI OCBELLIEHUsT MO hopmyne

P=Y,P,-N-D, (6.1)

rae Pn, — noTpebnsiemasi MOLLHOCTb €AVUHUYHOTO CBETUNBHUKA;

N — 4nCcno CBETUNBHUKOB B rpyrne;

D - rnyBuHa AuMMMpOBaHUs CBETUNBHUKOB B rpynne, sce Ol B rpynne
VMEOT OAUHAKOBYIO rMyBVHY AVUMMUPOBaHWS,

j —4mMcno rpynn CBETUIIbHUKOB.

YaenbHyl0 MOLLUHOCTb Ha OCBELLEHVWE OMPEeAEenstoT Kak OTHOLIEHWE
noTpebnaemoi MOLHOCTM CUCTEMbI OCBELLEHWS K MNOLLUaAMN NOMELLIEHUS.

Hanpumep, Ana AHBaps:

/=3, P,=32BT, ansa nunun 1 D = 0,45, ong nuHum 2 D = 0,65, AN nuHUK
3D=0,8.

MoTpebnsemas MOLLHOCTb CUCTEMbI OCBeELLieHVs no dopmyne (6.1), BT,
Byaet pasHa:

P = (32:8:0,45) + (32:8:0,65)+(32:8-0,8) = 115,2 + 166,4 + 204,8 = 486,4.

YaenbHas MOLIHOCTb Ha OCBELLEHNE: NnoLaab noMeLleHna S =9 x 15 =
135 M2, PIS = 486,4/135 = 3,60 B1/m%
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JaHHble 06 3HepronoTpebneHun OY ¢ AuHaMUYecKuM ynpasneHmemM npu
COBMELLIEHHOW CUCTEME OCBELLEHWs, MOSyYeHHble ANS PacCMOTPEHHOro B
npymMepe nomeLlLeHns, nokasaHol B Tabnuue 6.1.

Tabnuuya 6.1

Howmep rpynnbi

CBETUNbHMKOB/ | AHB. |heB. |MapT | anp. | Man |uioHb |vionb | @Br. | ceH. | okT. [HOsI6. | AeK.

napamerp

TNkms 1 45% |45 % |35 % |25 % |10 % | 5% | 0% | 5% [15% |25 % |35 % |45 %
Nnhns 2 65 % |60 % |55 % |50 % |50 % |50 % |50 % |50 % |50 % |55 % |60 % |65 %
Nkus 3 80 % |80 % |80 % |85 % |80 % |70 % |70 % |70 % |70 % |80 % |80 % |80 %
MoTpebnaeman | aq 4 1473 6 (4352 409,6 3584 | 320 [307.2| 320 [345,6 |409,6 | 448 |486,4
MOLLHOCTb, BT

YAeneHas ,|360 (351|322 (303|265 |237 |228 |2,37 |256 |3,03 (332360
MOLLHOCTb, BT/Mm:

Ons onpepeneHus 3HepronoTpebneHns HeobXOAUMO OnpeaennTb
napameTpbl AUMMUPOBAHUS CUCTEMbI MPW  OTCYTCTBUMU E€CTECTBEHHOrO
OCBELLEHNS, YTO NPEeLCTaBNseT COO0N HaUXYALUMA BApUaHT C TOYKM 3peHUs
3HeprocbepexeHna. [Ons 3Ton uenym nogbupakroT ypoBHU AUMMUPOBAHUA
rpynn  CBETWIbHWMKOB W NPOBOAAT  CBETOTEXHWYECKMA  pacyeT C
koachchmumeHTOM 3KChnyaTauum, paBHbIM efuHuue. B paccmatpusaemom
npumepe notpednsemas mowHocTe OY B AaHHOM pexume coctasuna 551 BT.

Koraa onpeaeneHbl MakcumanbHas W MUHUMarnbHas noTpebnsemble
mMowHocTM QOY, CTaHOBUTCSA BO3MOXHbIM Y4YeCTb BRMUSHWE W3MEHEHUS
€CTECTBEHHON OCBELLEHHOCTU B TEYEHWE HA Ha 3HepronoTpebneHune OY. [ins
3TOM Uenn HeobXoAMMO MO CTaTUCTUYECKMM [JaHHbIM O €CTECTBEHHOW
OCBELUEHHOCTU B  PEruoHe  pacnonoxeHus  obbekta  NOCTPOUTb
OTHOCUTENbHBbIE 3aBUCUMOCTM E€CTECTBEHHOM OCBELLEHHOCTU OT BPEMEHU
CYTOK (B BONSX €4MHMLbI) ANS KaXK,0ro Mecaua. 3aBUCUMOCTb PEKOMEHAYETCS
onpegenate ¢ warom 1 4 (BenuumHa Eep). MO NORNyYeHHbIM gaHHbIM
onpeaenslT noTpebnsemytd MOLWHOCTE CUCTEMbl ANS KOKHOro 4aca
pabouero AHsi No hopmyne

Pr= Prin+ (Prmax — Pmin) (1 — Een). (6.2)
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MonyyeHHble 3HaYeHNA NOTPe6AAeMOi MOLHOCTH, NOJTyYEHHbIE C LWarom
1 4, cyMMUpYIOT, 4TO onpefgenseT noTpebsieHne 3/M1EeKTPOSHEPTMn 3a OfUH
pabounii geHb. [OnA  nonyyeHuss 3sHepronotpebneHus OY 3a  mecay
Heo6Xo4MMO AHEBHOE 3HepronoTpebrieHne YMHOXWUTb Ha 4MCio paboumnx
[OHel B mecsiue.

PesynbTathl pacueToB [OHEeBHOro 3HepronoTpebneHns ansa
paccMOTPEHHOro NOMeLLEeHNs NokasaHbl Ha pucyHke 6.7.

Pesynbtatel pacyeTtoB 3HepronotpebsnieHns B MecAl, AN [aHHOro
NnomMeLleHnss nokasaHbl Ha pucyHke 6.8. PucyHOK 6.8 MOCTPOeH C y4yeToMm

Npon3BOACTBEHHOrO KaseHgapsa Ha 2019 rog,.

| I I \V \% \Y/ \V1 il IX X X X
Mecay ACYO -—— 6e3 ACYO

PncyHoOK 6.7- JHeEBHOE 3HepronoTpebsieHne
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PucyHok 6.8 - 3HepronoTpebneHne B mecsy,

[na oueHkM rogoBoro aHepronoTpebeHns 4OCTaToYHO NPOCYMMUPOBaTb
NoslyYyeHHble faHHble M0 3HepPronoTpebaeHUNIo 3a Kaxk bl MecsL.

[na paccmoTpeHHoro npumepa 3HepronotpebneHve OY ¢ ACYO
coctaBuio 1103 kBT u, gnsA ctatnyeckoin OY 6e3 ACYO - 1897 kBT u. Takum
06pa3oM, OXuaaeMoe CHWXEHWE 3HepronoTpebsieHns cocTaBiseT nopsaka
41,8 %. W13 HUX 28 % obecrneynBaeTcsa 3a CHET KOMMNEHCAUMN 3a/T0KEHHOTO B
OY koa(huumeHTa 3anaca guHamMnyecknum gummuposaHvem u 13 % - 3a cuet
NCMO/Ib30BaHNS eCTECTBEHHOIO CBETA.

Cnepfyet yunTbiBaTb, YTO Ha WTOrOBble YPOBHW 3HEpPronotpebsieHvsa v
SKOHOMUKM OyayT BNAUATL Takue [AONOMHUTEsIbHble (DAKTOPbl, Kak r1ybuHa
noMeLLeHns, opreHTaLmsa CBETOBbIX NPOEMOB.

PesynbTaTbl pacyeToB pPEKOMeHAyeTCs BHOCWUTb B COOTBETCTBYHOLLMWIA

pasfen NpoekTHol AoKyMeHTauumn Ha OY.



6.4.3 AuHamuueckasa cuctema Human Centric Light

B kauecTBe npumepa WCMonb30BaHO TO e MNOMeLleHue, 4TO U AN
CUCTEMbBI C AUMMUPOBAHMEM (6.52): 9 x 15 x 3 M (MHAEKC nomeLleHus - 2,56),
OKHa pacronoXeHbl Mo ANUHHON CTOPOHE NOMELLEHUS, OPUEHTUPOBAHHON Ha
3anag.

CueHapuii M3MEHEHWA MapaMeTpPoB OCBELLUEHUA TOT 3Ke, KOTOpbIv

npveegeH B 6.4.2 (pUcyHoOK 6.9).

KT
g 2zg

H

g

H

T 1T T T — T T T 1 — Tt Tt T T —T — T
708 09 0 o B % K % 7 W ® 20 2 2 23 W 78 3 B OH o» B % B % P oW B NN 2B M
BpEMR CyTOK apema cyTok

PucyHok 6.9 — CueHapuin HCL

Ha nepsom aTane NpoBOAST Te Xe AEWCTBMSA, YTO M ANA CUCTEMbI C
anmmuposaHvem ¢ ydetom ocobeHHocten HCL: Beibop OFl n pacuder
CTaTUYECKON CUCTEMbl Ha MaKCUMarbHYH OCBELLEHHOCTb CLIEHAPUS C YHETOM
KoacbhmumeHTa 3anaca.

B aaHHOM npumepe ucnonb3oBaHbl cBeTunbHukn OPL/R ECO LED 595
CH CF npoussogutens MIK «CeetoBble TexHonornm». CBETUNBHUK
NMO3BONSET YNpPaBSATb CBETOBLIM NOTOKOM U nsmeHATb KLUT B gnanasoHe ot
2700 go 5700 K, ynpaBneHuve ocyLyectenseTca no npotokony DALI DT8.

Ana cosgaHma QY wmcnonb3oBaHO 72 CBETWIbHUKA, YTO MNO3BOSNSET
Nony4YnTb CPEAHIO OCBELUEHHOCTb Eqop = 1231 nK, Eww/Ecp = 0,596 C
koaddvumeHTOoM  akcnnyatauum 0,75, Tlotpebnsemas MOWHOCTb B

CTaTU4YECKOM PEXMME MOSTHOM MOLLHOCTM cocTaBnsieT 2,16 KBT, yaenbHas
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MOLLHOCTb - 16 BT/M2. PacnonoxeHve Ol B NOMELLEHUN NOoKa3aHo Ha pUCYHKe
6.10.

PucyHok 6.10 - PacnonoxeHue Ol B nomeLweHnmn

B pgaHHOM cnydae npoBepuTb cooTBeTCcTBME OY TpeboBaHUSAM MO
3HeproapHekTMBHOCT  He  MpPeAcTaBNsAeTCcs  BO3MOXHbIM,  MOCKOJIbKY
MakcumasibHas HopMa OcCBelleHHOCTM B Tabnuue 7.4 CIM 52.13330.2016
cocrtasnseT 500 k. ins cpaBHeHWs: ansA ocselleHHocTn 500 fK npyu nHaekce
nomelileHuss 6Gonee 2 npefdenbHOe 3HAaYeHWe yAesnbHOW  MOLLHOCTU
coctaBngeTr 15 BT/M2 Takum 06pa3om, Nosiyd4eHHOe B pacyeTe 3HayeHue
yAenbHO MOLLHOCTU He NpeacTaBAseTcs Ype3MepHo 60/bLIMM.

Cnegylowmin war - rpynnupoBka CBETWIbHWKOB A1 OpraHusauum
ynpasneHus. PekomeHgauunm no rpynnupoBke O6biav MpeacTaBfeHbl npu
paccmoTpeHun npumepa OY C AguMHaMUYecKuMm AMMMUpOBaHuem. B

paccmaTtpuaemom npumepe O crpynnupoBaHbl B A€BSATb NIMHUIA MO BOCEMb
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CBETUNBHWKOB, NMMHUW BbITSIHYTbI BAOMb AMHHOA CTEHBI NOMELLEHUs. JTHWA 1
— Onwkanasa K OkHaM.

Cucrema HCL XapaKkTepusyeTcs nepemMeHHbIM 3HayeHnem
OCBELLEHHOCTMX, MO3TOMY CBETOTEXHUYECKAA pPacYeT C YYETOM [HEBHOrO
OCBELLEHNS W KO3PULUMEHTOM 3KCnnyaTauun, pasHelM 1, Heobxoaumo
BbINOMHWUTE ANSA Kaxaoro pexvma OY (Ans KaKaoro YPOBHS OCBELLEHHOCTM).
B paHHOM cniyyae pacyeTbl BbinonHsnucs aAnsa 9:00, 11:00, 12:30, 13:30, 16:00
M 19:00 (BpemMeHa CyTOK COOTBETCTBYHOT cCepeguvHaMm BpeMEHHbIX
NPOMEXKYTKOB KaJKAOrO YPOBHHA OCBELLEHHOCTU MO PUCYHKY 6.9), pacuyeTbl
BbINOMHEHbI A8 AaTbl 1 nons.

PesynbTatbl pacyeToB (YPOBHM  AUMMWUPOBaHMS, noTpebnsaemas
MoLLHOCTb OY 1 yaenbHas MOLLHOCTbL) MokasaHbl B Tabnuue 6.2.

Tabnunuya 6.2

Ne rpynnei yp()BeHBb LUMMUPOBaHMUA
CBETUMbHUKOB/MAPAMETP PEMA AHA

9:00 11:00 12:30 13:30 16:00 19:00

1 30 % 0 % 0% 20 % 0% 10 %

2 30 % 0% 0% 20 % 0% 10 %

3 30 % 10 % 0% 20 % 20 % 10 %

4 70 % 30 % 20 % 60 % 40 % 30 %

5 60 % 30 % 20 % 50 % 30 % 30 %

6 70 % 30 % 20 % 60 % 30 % 30 %

7 70 % 20 % 25 % 50 % 20 % 20 %

8 50 % 30 % 25 % 40 % 30 % 20 %

9 70 % 40 % 30 % 50 % 40 % 30 %
MNoTpebnsemas mowHocte OY, BT | 1152 456 336 888 504 456
YaenbHas mowHocts OY, BT/M? 8,5 3,4 2,5 6,6 3,7 3.4

Kak BmaHO 3 Tabnuubl 6.2, OY uMeeT BbICOKYIO MNOTpebnaemylo u
YAENbHYD  MOLUHOCTb  TOMbKO MPU  BbLICOKOW  OCBELLEHHOCTM, HO
NPOAOIMKUTENBHOCTL  3TUX MNUKOB HeBenuka. B octanbHoe Bpems
notpebnsiemaa mowHOCTb OY — Ha ypoBHE OObIMHOW CUCTEMbI C
ANHAMUYECKUM JMMMUPOBaHNEM.

Ans nony4eHust BENUYMHBI AHEBHOrO 3HepronoTpedneHns HeoBxoauMo
NnonyyeHHble  3HavyeHWs noTpebnsaembix MOLHOCTEN  YMHOXWTb  Ha
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O/IMTENbHOCTM  BPEMEHHbIX MPOMEXYTKOB B 4Yacax W NpocymmMupoBatb
nosyyeHHble pesynbTatbl. B pgaHHOM cnyvae And wons  AHEBHOe
3HepronoTpebneHne cuctTemMbl oueHmBaeTcs B 7,4 kBT u.

OHepronoTpebneHne cuUCTEMbl L7189 APYTMX MeCAUEB onpegensercs
MEeTO4OM MponopuMu Mo 3aBUCMMOCTU, OMpefefieHHON [AnA CUCTeMbl C
AMMMUpoBaHMeM (PUCYHOK 6.7). B paccmatpuBaembix npumepax AHEBHOe
3HepronoTpebsieHne B MHOe COCTaBWAIO MpUMepHO 69,6 % Makcumyma
(MaKcMyM NpUXoAUTCA Ha AHBapb).

Takum 06pa3oM, CTPOAT 3aBUCUMOCTb JHEBHOMO 3HepronoTpebneHus OY
no mecsauam, npeacTaBfeHHY Ha pucyHke 6.11. V3 gaHHOW 3aBMCMMOCTM,
yunTbiBas KO/MMYECTBO paboumx [Heil B Mecsuax B COOTBETCTBUM C

NPOV3BOACTBEHHBLIM KasleHAapeM, BbIBOAAT aHepronoTpebnexHne OY B mMecsl,
rnokasaHHoe Ha pucyHke 6.12.
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PucyHok 6.11 - lHeBHOe 3HepronoTpebneHne OY no mecauam
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PucyHok 6.12 - SHepronoTpebneHune OY B MmecsL,

FopoBoe aHepronoTpebneHve OY  onpegensercs, kak CcymMma
SHepronoTpebneHnii 3a Bce MecsAua roga. B paccmoTpeHHOM npumepe
rofoBoe aHepronoTpebneHne OY ¢ ACYO oueHeHo B 2167 KBT 4, B TO Bpems
Kak 6e3 ACYO - 6402 kBT u. Takum 06pa3oM, guHamuyeckoe ynpaBfeHune
CBETOM peanusyeT 3KOHOMMUIO 66 % OTHOCUTENbHO 3HepronoTpeb6ieHus
CTaTM4ecKoi CUCTEMBI.

OTgenbHo  cnegyet  OTMETUTb,  4TO, HECMOTPS Ha  60/blUyo
yCTaHOBMEHHYI MoLLHOCTb OY ¢ HCL, rogoBoe aHepronoTpe6ieHne cucTeMsl
CpaBHMMO cO cTaTuyeckoin OY 6e3 HCL. PaboTa B TeyeHne 6OsbLUER yacTu
BPEMEHN CBETWIbHWKOB CUCTEMbl HE B PEeXUMe MOSMIHOW  MOLLHOCTU

CyLeCTBEHHO YBE/TMYUT CPOK CI'Iy)K6bI CBETU/TbHNKOB.
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7 OCOGEHHOCTU MPOEKTUPOBAHUA AUHAMWUYECKOro OCBELEHUS Mo
cnekTpy
7.1 O6wue cBegeHusA

CoOBpEMEHHbIE TEXHONMOMMM CBETOAMOAHOIO OCBELLEHUST MO3BONSAOT
3PdPEKTUBHO peanu3oBbiBaTb YMpasneHne LBETOM u3nyyeHus. [aHHbIi
3bpeKT 06bIYHO OCHOBaH Ha ucnonb3osaHumn B Ol cBETOAUOLOB MUHUMYM C
ABYMS pasnuyHbiMu 3HaveHusmu KUT. U3meHeHnsa 3HayeHus cunbl Toka
yepes Kakabl U3 HUX NO3BOSSIET B COMETAHWUM MONyYaTh LUMPOKUNA LIBETOBOW
CNEeKTp OTTEHKOB Benoro LuBeTa nany4veHunsa.

Haunbonbluee pa3suTMEe B MUPOBOW MpakTUKe NOMy4unu creayowme
TEXHOMNOTNW, Peanu3yrLLne JMHaAMUYECKOEe OCBELLIEHNE MO CNEKTPY:

- YOBC;

- CBETOBas Cpefa, opneHTnpoBaHHas Ha Jyenoseka (HCL).

7.2 YnpaBrneHue oTTeHkamu 6enoro cBeta

OcHoga TexHonornm YOBC cBeTunbHUKOB 06LLEro OCBELLEHUS — HAanuuue
B OAHOM CBETUNbHWUKE MUHUMYM AByx rpynn UC ¢ pasHeimm KUT u YY ¢
He3aBuUCUMO ynpasnsembiMu Bbixofamu. UC paBHOMEpPHO pacnpefeneHsb
BHyTPpM OIfl, ux wusnyyeHne 3PPEKTMBHO CMELUMBAETCA M Ha BbIXoAe
BOCMPVMHUMAEETCA Kak ofHopogHoe Oenoe. Heszasucumoe ynpasneHue
rpynnamm no3sonseT n3MeHsTb cooTHoleHne notokos VC ¢ pasHon KUT, a
3HAYUT — MeHATb U pesynbTupytowwyto KUT cBeTunbHuka.

TexHonorns MoOXeT OblTb MPUMEHEHA C PYYHbIMW PETYNATOPaMu, YTO
No3BONSAET MNOMb30BaTENO BblOUpPaTb KOMMOPTHLIE Ha AaHHble MOMEHT
napamMeTpbl cpegbl, Hanpumep, ocselleHHOCTb 1 KUT.

JonyckaeTcs cospaHve CUCTEM C  HECKONbKAMU  OUKCUPOBaHHBIMU

3Ha4eHnammn KUT. Mpwu Beibope uenecoobpasHbix LIBETOBLIX pexkumoB OY gns
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PasnuuYHbIX CUTYyauuMi MOXHO PYKOBOACTBOBATbCS  anpoBUpOBaHHLIMU
AnanasoHamu KTLL:

- pexvm Ansi cospaHusa ycnosuin otabixa: 2700 — 3000 K;

- pexum obLen odmcHomn paboTbl: 4000 — 4500 K;

- pexvm  pabothl, TpeOyloWMA  KOHUEHTpauun  BHUMAHUA W”
cocpepoTodeHHocTu: 5000 — 5700 K.

[onyckaetca cosfaHue JOMNOMHUTENbHBIX LIBETOBLIX PEXUMOB AN
pasnuuyHbIX CUTYyauUMin UCXOAA U3 NPEANOYTEHNA nepcoHana.

Mpn npoekTMpoBaHMM cucTeM C TexHonorven YOBC AomMKHO
NOATBEPXKAATHCH BbINOSIHEHME HOPM OcBeLeHHocTn npw nbon KUT wnun
nobom LBeTOBOM pexume. Tarcke npu noboM LBETOBOM PEXUME AOMKHbI
cobnogarteca TpeboBaHMA NO MHAESKCY LIBETONEpeAayn, yCTaHOBNEHHbIE ANst
KOHKPETHOro NoMeLLeHns, a Takke TpeboBaHnsa K CBETUNbHUKaM no [31].

Cucrtembl no TexHonormm YOBC cnepyeT ncnonb3osatb B NOMELLIEHUSIX C
MOCTOSIHHBIM NpebbiBaHneM niogen (ocucel, paboune koMmHaThl, 61opo 1 T.4.).
Oonyckaetca cosgaHve OY C AaHHOW TEXHOMOMMEN B MNOMELLEHUAX C
BPEMEHHbIM  NpebblBaHMEM  NOAEN, €Cnv  MOMELLEHWE  BbINOSHAET
npeacTaBUTeENbCKkUe OyHKUMM (Xonn, horne, rmaBHbIA KOpUaop).

OpHoBpemeHHO ¢ TexHonormenn YOBC ponyckaetcsa npumeHeHue
AVMMUPOBaHNS CBETUNBHUKOB NO CBETOBOMY NOTOKY. NpeanoyteHve cnegyet
OoThaBaTb CUCTEMaM aBTOMATUYECKOrO AMMMUPOBaHWA HAa OCHOBaHWW
OaTUMKOB  OCBELUEHHOCTW,  YUMTbIBAKOLMX  YPOBEHb  €CTECTBEHHOIO
ocselleHns. OY pomkHa 6biTb OTKanubpoBaHa TakuM obpasoM, YToObl Ha
pabounx mectax cobnioganuch yCTaHOBNEHHbIE HOPMbI OCBELLIEHHOCTU Npu
noOOM YpOBHE ECTECTBEHHOW OCBELLIEHHOCTH.

OHepreTuyeckasn addekTnsHocTb OY ¢ YOBC aonxHa ObiTh He xyxe OY
co cratmdeckon KUT w coorseTcTBoBaTh TpeboBaHWAM NO  yAEnbHON
MOLLIHOCTU Ha OCBELLEHWE ANSA KOHKPETHOW HOPMbI OCBELLEHHOCTUN U MHAEKCa

nomeweHuas B cootBetctBuM C  CI1 52.13330. 3HepreTuyeckas
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athcpekTmBHocTe OY  AofmkHa NpOBEPATLCA  ANA  MakCUManbHOW U
MuHMManeHon KUT OY.

7.3 CBeToBas cpeaa, OpUMEeHTUpPOBaHHasA Ha YenoBeKka

7.3.1 O6wme ceBegeHUnA

KoHuenuuss HCL ocHoBaHa Ha pesynbTaTax UCCNeAoBaHWn B obnactu
fuonormyeckoro BO3AENCTBUS CBETAa Ha 4yenoseka U opMUpoBaHne
LMpKagHbIX pUTMOB ero opraHvama. LivpkagHblil putm — GMonormyeckuin putm
NEPUOANYHOCTBIO MPUMEPHO 24 4, 3a KOTOPbIA MNPOXOAUT MOMHbIA LMKN
BUOXUMUYECKMX, (DUBNONOTUHECKMX N MOBEAEHUYECKMX MPOLIECCOB B KVMBOM
opraHusme [39].

K uvpkagHbIM  puUTMam  OTHOCATCS  LUMKIMYECKMEe  U3MEHEHUS
KOHLIEHTPpaLMmn ropMOHOB MENATOHUHA U KOPTM30Na, TeMnepaTypbl Tena n T.4.
(pucyHku 7.1 n 7.2) [32], [33]. N3meHeHne ypoBHA rOPMOHOB MENaToHUHA
(ropMOH cHa) 1 kopTusona (ropmoH 604POCTU) BANAET HA AMOLMOHANbLHOE U
PU3NYECKOe COCTOSHNE HYEeNOoBEKa.

AAAS KODTHION

o LTEIBHOCTS

— TOMTCRITYRA TENA

Pucynok 7.1 = LlupkagHoe nameHeHue KOHLeHTpauMm ropMoOHOB
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UccneposaHns nokasanu, 4YTO BO3AEWCTBME Ha Yenoseka cBeTa C
Bbicoko KUT npuBOAUT K TMOBbLILWEHU KOHLUEHTpaUun BHUMAHUS W
owyweHuto 6oapoctn. Ecnu Takoe BO3AEWCTBME NPOUCXOAUT YTPOM, TO
MPOUCXOAUT CcTabunusauns LMPKagHbIX PUTMOB YenoBeka, MNOBbILLIAETCSH

Ka4eCTBO CHa HO4YbHO.

nongeHb
12:00

BbICOKAR BAUTENbHOCTD
10:00

HaUAYYLWaa KOOPANHAUMA
Hanbonblan CEKpPeUUn TecTocTepona 14:30
Nyvwee Bpema peakuumn
15:30
NPEeKPaWeHUe CEKPEUNH MENATOHUHE HaubonbWwan cepaeYHO-CoCYancTan

PE3KOE NoBbilEeHHE 07:30 MPPERTUBHOCTD W MbILEYHBA CHAB

apTepPHaNbHOTO AABAEHNA 06:45y

06:00
18:30 HaHBbICWLEE RPOBAHOE AaB/ieHue

19:00 HauBLICWAA TEMNEPaTypa Tena
HBUHW3LWAA TEMREPSTYPS 04:30

Tena
1:00 H34aN0 CEKPEUNN MENITOHWHA

02:00
Hanbonee rayGorui con

00:00
NONHOUYD

PucyHok 7.2 — LlupkagHas nepuoanYHOCTb HEKOTOPbIX
domu3nonormuecknx NPoLLeCCoB YenoBeka

KoHuenuus HCL saBnsetca passutuem TexHonorum YOBC wu
nogpasymeBaeT Of4HOBpPEeMeHHOe Bo3aencTeme Ha denoseka KUT u ypoBHSA
oceeleHHocTU. [Ana pgoctmkeHus Guonormdeckoro addpekta Heobxoammo
BO3eNCTBME BEPTUKANbHOW OCBELLEHHOCTU Ha rnas Habnogartens nopsaka
200—250 nk, 4TO COOTBETCTBYET OCBelleHHOCT 800—-1000 nk Ha pabouyem
MecCTe.

Kpome TOro, HeobxoauMMoO yuuUTbiBaTb, YTO NEPEYUUCIIEHHBIE HWXKe
drakTopbl CNOCOBCTBYIOT yBENUYEHUIO BUONOrMYeckoro BO3aencTems ceeTa:

- BbICOKasi OCBELLEHHOCTb;

- Bbicokada KUT;

- Bonbluasa ANUTENbHOCTb BO3AENCTBUS,
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- AMHAMUYECKOE USMEHEHWE NapamMeTPOB OCBELLEHUS,

- HU3KasA OCBELLIEHHOCTb 40 Hayana BosaencTeus cuctemsl HCL.

Tacke ectb akTopbl, BAugalWmMe Ha Ouonorndeckoe BO3JENCTBUE
OTpULATENBHO:

- HU3Kas OCBELLEHHOCTb;

- Manas AnMTenbHOCTb BO3ASNCTBUS,

- Huskas KUT;

- CTaTUYECKOE OCBELLEHME.

OhDeKTMBHOCTE  BUONOMMYECKOr0  BO3AEWCTBUSI  U3NYYEHUS B
3asucumoctn oT KUT wucTouHuka cBeta paccmoTpeHa B 8.2. Cnepyert
YUUTbIBATb, YTO MEXAY NCTOYHUKAMW CBETA Pa3HOro Tuna (JIIOMUHECLIEHTHbIE
namnel, CBETOAMOAbI, JlaMnbl HAaKaNMBaHWS) MOXET OblTb pasHuua,
oBycnoBneHHas XapakTepHbIMU OCOGEHHOCTAMN CNEKTPA U3NYYEHUS KXKIOro
TVNa UCTOYHMWKA CBeTa.

MNpvmeHeHue koHuenumn HCL HanpasBneHo Ha AOCTUXKEHME CreayoLmx
acdhpekTos [34]:

- CTabunnsaums UMpKagHbIX PUTMOB;

- yNy4lleHne KOHUEHTpaLmMK, CHUKEHNE KonuiecTsa owmbok B paboTe;

- yBennyeHue pabotocnocobHOCTH;

- yBENMYeHue yCTONYNBOCTM K CTPECCY;

- YNy4LleHNe HaCTPOEHMUS, CHUXKEHNE BNUSIHUSI CE30HHBIX BIUSIHUIA,

- YKpenneHve UMMyHUTEeTa.

OddekTuBHOCTE NpuMeHeHus cuctembl HCL ofycnoBneHa Tem, 4To
noau/nepcoHan ot 70 % A0 90 % cBOero BpeMeHu NPOBOASAT B NOMELLIEHUN.
CnepoBatenbHO, OHWM HEAOMONYYalT ECTECTBEHHOE OCBELIEHVE Ans
CUHXpoHM3auuM 6rvopntMoB. OCOBEHHO BaXHO NPUMEHEHWE CUCTEMbl B
OCEHHE-3UMHWIA Nepuoa, Korga ypoBeHb €CTECTBEHHON OCBELUEHHOCTU W
NMPOAOIKMTENBHOCTL CBETOBOTO [AHA HEROCTaTOMHbI M CnocobGCTBYIOT

PasBUTUIO CE30HHbIX JENPECCUN N pacCTPONCTB.
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7.3.2 AcneKkTbl, y4YuTbiBaemble B KavyecTBe OOOCHOBaHMA npwu
BblGOpe TON UM MHON KOHLIENLMN/TEXHOSIOMMMN YyNpaBrieHns LUBEeTOM B
oy

YnpasneHne KUT #“ OCBELUEHHOCTbIO MPOUCXOAUT OfHOBPEMEHHO
aBTOMaTWUYECKN Ha OCHOBaHUM crieumanbHoO paspaboTaHHOro cueHapust. Mpu
paspaboTke CLEHapueB OCBELLEHUA HEOOXOAMMO YuuTbIBaTb CREAyHoLMe
npasuna:

- ANa noBbllWeHUs paboToCNOCOBHOCTU W KOHUEHTpauun BHUMaHWUS
Heobxogumo nosbiweHne KUT 1 ocBelLeHHOCTY;

- ANS CO3JaHUA yCnoBuW Ansi oTabixa Heobxoaumo cHwkeHue KUT n
OCBELLEHHOCTU;

- He AOoMycKaeTCs UCNonb3oBaHWe nsnyyeHns ¢ Bbicokon KLIT 1 Bbicokon
OCBELLEHHOCTBH 3a 2 Y 40 CHa UNX B NEPUOZ Havana cekpeumn menaTtoHuHa
(¢ 21:00 go 23:00).

Cuctembl HCL mMoryT ©biTb NOCTPOEHLI MO ABYM NPUHLMNAM: NOBTOPEHNE
BO34,EMACTBMS CONHUA Unu cosgaHne Tpebyemon pabodern anHammku.

CueHapun, nNOBTOpPSIOLUME NapaMeTpbl E€CTECTBEHHOrO OCBeLUeHUst
JOMXKHbl  YyUATbIBaTb €CTECTBEHHOE W3MeHeHue napameTtpos KUT wu
OCBELLEHHOCTN B TEYEHUE AHS B KOHKPETHOM PErvoHe, a Takke Ce30HHoe

N3MeHeHne napameTpos. [Tpumep cueHapus NokasaH Ha pUCyHke 7.3.
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Pucynok 7.3 - lNpumep cueHapus, NOBTOPAIOLWEro eCTECTBEHHYO
OCBeLEeHHOCTb, NOKa3aHHYI0 B NPOLEHTHOM COOTHOLWEHUM OT

Makcumyma

CueHapun HCL ana cospaHua Tpebyemoin pabouein AVMHaMUKM Ha
OCHOBaHMW BbILLECKA3AHHOMO, a TakkKe Y4uTbiBas TPYLOBOW pacnopsaok
obbekTa. Mpumep cueHapma HCL gna ocpucHom paboTbl npuBeaeH Ha pUCYHKe
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PucyHok 7.4 — lNMpumep cueHapua HCL ana odwmca (ocBeweHHOCTb
yKa3aHa ansa paéouero mecra)
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CueHapuii NOCTPOEH UCXOASA M3 CreRYIoWMUX BPEMEHHbIX OTPE3KOB:

- 8:00-10:00 — Hauano pabouero gHs: 1000 nk npu 6000 K — npoucxoaut
aKTMBauus COTPYAHWKOB, MNOAABMEHME MENaToOHMHA, CUHXPOHU3auus
LMpKagHOro pUTMma;

-10:00-12:00 — 0BblMHBIA pabounii nepuog: 500 nk npu 4000 K —
komcpopTHas ans paboTbl 0OCTaHOBKa, MO3BONAKLWASA COXPAHWUTb BbICOKUNA
YPOBEHb KOHLIEHTPaLMN BHUMaHNS;

- 12:00-13:00 — obepeHHbI Nepepbis: 400 nk npu 3000 K — Bpemsa ana
obena n oTabIXa;

- 13:00-14:00 — akTMBM3auus nocrne obegeHHoro nepepbisa: 800 nk npu
6000 K — no3BONSIET CKOHLEHTPUPOBATL BHAMAHWUE U HACTPOUTLCS Ha paboTy;

- 14:00-18:00 — pabouunin nepuog: 500 nk npu 4000 K — komdopTHas ans
pabotbl 06CTaHOBKa, MO3BONSIOWAA COXpaHUTb  BbICOKMA  YPOBEHb
KOHLIEHTpaLWM BHUMaHWS;

- 18:00—20:00 — okoH4YaHwue paboyero aHA: 400 nk npy 3000 K — cHWKeHne
ocseleHHocTM u KUT curHanmampyeT, 4tO paboumii [eHb 3aKOHYEH,
COTPYAHUKM MOTYT 3aKOHUUTb CBOW Aena u cobpaTbCst AOMON.

Mpwn paspaboTke cueHapua HCL gomkHbl ObiTb yYTEHbI pEKOMEHZaUMN n
orpaHmdeHms no KUT Aans  nomelleHuin  KOHKPeTHbIXx Tunos. [pu
HEBO3MOXHOCTW  WUCMONb30BaHNSA WCTOYHWMKOB CBETa C Bbicokon KUT
pekOMEeHAYETCH  WCMOnNb30BaTb  MakcumanbHO  gonyctumyro  KUT ¢
yBENUYEHVEM ANUTENBHOCTU YTPEHHETO M NocneobeAeHHOro akTUBUPYOLLIMX
MYKOB.

Cuctembl HCL crnegyeT npuMeHsTb B NOMELUEHUSX C MOCTOSIHHBIM
npebbiBaHnem nogen. OaHako MOMELLEHUS C BPEMEHHbIM npebbiBaHneMm
nogen, Takue Kak KOpuAopbl, MOryT OCHAaLLaTbCA CXOXUMM CUCTEMAaMM,
N3MEHSAIOLMMN CBOU MapameTpbl CUHXPOHHO C OCBELUEHWEM B paboumnx
kabuHeTax. ITO NO3BONUT CHU3UTL PasHWULY B MapameTpax OCBELLIEHUS MeXay
KabUHETOM N KOPUAOPOM WU UCKITIOYUTL AMUTENbBHBIA NPOLIECC aganTauum npy
nepemeLleHnM Yyenoseka U3 ogHoOro NnomMeLLeHus B apyroe [35].
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Ecnn Ha ofbekTe NpoucxoauT cMmeHHasi pabota, cuctembl HCL He
crnegyet npuMeHsTb Ansi pabOTHUKOB HOYHOW CMEHbl MO  MpUYMHEe
HeJO0CTaTOMHON M3Y4EHHOCTU BOMNpoca.

Cucrembl HCL pekomMeHayeTcst ocHalaTh cucTeMammn AUMMUPOBaHUA Ha
OCHOBE [aT4YMKOB OCBELLUEHHOCTH, OTCNEXMBAIOLWMX WU3MEHEHWE YPOBHS
€CTECTBEHHOWM OCBELLEHHOCTU. JTO CHU3UT 3HepronoTpebneHne CUCTEMBI.

OHeproadpdektmBHocTb  cuctembl HCL  pgomkHa oueHuBatbCca Mo
rOA0BOMY NOTPEBNEHNIO anekTposHeprumn B cootseTcTeumn ¢ FTOCT 32498 nno
3hheKTUBHOCTN BO3AENCTBMSA HA PYHKLIMOHAanNbHbIE 3a4a4vM B COOTBETCTBUN
C pasgenom 8.

CpaBHeHne aHepreTuueckon adcpektmBHocTM cuctembl HCL  co
CTaTVHECKMMN CUCTEMaMM AOMKHO NPOBOAUTLCA NO YAENBHOW MOLHOCTM Ha
OCBELLEHNE nNpn paboyem pexxmme (B pacCMOTPEHHOM criyqae 3T1o 500 nk npu
4000 K).

MoBbieHHOEe 3HepronoTpebneHue BO BpPEMS aKTUBMPYIOLLEro nuka
OCBELLEHHOCTW  4aCTUYHO  KOMMeHcupyetca  adpekTom  yBenuueHus
achcpekTuBHOCTM cBeToauoaos ¢ Bbicokon KUT. Tor cpakt, uto OY ¢ HCL
paboTaeT Ha MOMHYI MOLLUHOCTb BCEro HECKONbKO YacOB B AEHb, BEAET K
CYLLECTBEHHOMY YBENUYEHNIO CpoKa CrnyXObl CUCTEMBbI, MOCKONBbKY BCE
ocranbHOe BpPeMs CBETOAMOAblI paboTaldT MpU  HEBLICOKUX YPOBHSIX
BO30Y>KaEHUS.

BHeapeHne cuctem HCL no3BonsieT NONy4YnTb HENPSAMOWN SKOHOMUYECKUIA
3EKT 32 CHET CHMKEHNS KONMYECTBa OLUMBOK COTPYAHUKOB, MOBbILLEHUS MX
paboTOCNOCOBHOCTY U CHUXEHUS KONMYecTBa 60NbHUYHBIX [32].

Bo Bcex pexumax OY [OmKHbI BbINOMHATECA YCTaHOBMEHHble Ans
KOHKPETHOro MOMELLEHNss HOPMbl OCBELUEHHOCTW. B oTaenbHbiX cnydasx,
koraa B o6efeHHbIN NepepbiB B NOMELLEHNN HE NPOBOAATCA paboThbl U Bpemst
ob6efeHHOro nepepbiBa YETKO PErfamMeHTMPOBaHO, JOMYCKAEeTCs BpeMeHHas

Knaccudmkauma noOMELLEHMS KaK KOMHaTbl OTAblXxa C COOTBETCTBYHOLLNM
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CHMmXeHnem ocCBelW,eHHOCTH, yTo Nno3BOJINT yBENNYUTb 9KOHOMUIO

A/1IEKTPO3HEeprun.

7.3.3 OcCO6eHHOCTM NPOEKTUPOBAHUA AUHAMWUYECKOro OCBelleHus
ANns  paboT, BbINO/IHAEMbIX B OAHY CMeHy B nomelweHusax 6es3

€CTeCTBEHHOIO cBeTa

Ona peweHua 3afayvM No OCBELLEHUIO MOMelleHna 6e3 eCTeCTBEHHOIO
cBeTa npu O4HOCMEHHON paboTe pekoMeHAyeTCs UCNO/b30BaTb KOHLEMLUIO
HCL, HanpaBneHHyl0 Ha nojaep)xaHue eCTeCTBEeHHbIX UWpKafHbIX PUTMOB
nepcoHasna. B ob6uiem cnydyae 3a OCHOBY 6epeTca M3MEHEeHWe ecTeCTBEHHON
OCBELLEHHOCTN B NIETHUI U 3UMHUIA Nepuos B 3afaHHON MeCcTHOCTU (PUCYHOK
7.5) [36]. [OuHamMuka WCKYCCTBEHHOIO OCBELlEeHMS MOMeLleHns npu
peanusauun B Hem koHuenuun HCL kayeCTBEHHO BOCMPOU3BOAUT AaHHYHO

3aBUCNMOCTb.

PucyHoK 7.5 - MpuMep Koppensiumm napameTpoB eCTeCTBEHHOIO U
NCKYCCTBEHHOTO OCBELLEHMSI B MOMELEHUN B NETHUI N 3UMHUIA

nepuogbl
Ha pucyHke 7.6 nokasaH CUEHapuil, Y4uTbIBAOWMIA eXeaHEBHYIO

UNKNNYHOCTb €CTeCTBEHHOTO ocBeleHuna n LWKMNYHOCTb BNAOB

n0eATeNbHOCTN nNepcoHana B NoOMeWweHnn B TeyeHne pa6oqero AOHA.
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OcBelleHHOCTb

PWUCYHOK 7.6- MpuMep cueHapus 4715 MOMELLEHUSA C OTCYTCTBUEM

eCcTecTBeHHOro ceeTa (OCBeLULeHHOCTb yka3aHa Ansi pa6oyero mecra)

MpeacTaBneHHbli HAa puUcCyHke 7.6 cueHapuii co3fiaH Ha OCHoBe
cueHapws, NokasaHHOro Ha PUCYHKe 7.4, C KOPPEKTMPOBKAMU NPUMEHUTENLHO
K KOHKPETHOI CLueHe, a MMEeHHO: NMUKOBasi OCBELLEHHOCTb CHUXEeHA A0 750 JiK,
uTOGbl HE Bbl3blBaTb BO3MOXHOIO 3pUTENLHOMO AMCKOMdopTa y nepcoHana,
CBSI3aHHOTO C M36bITOYHOW SpKOCTbio OF Npu OTCYTCTBUM €CTECTBEHHOrO
ocBelweHnsa. Takke B CLEHapuu WCMNONb30BaAHO MNMIABHOE MW3MeHeHue
ocBelleHHocTM U KLT Of, NockoNbKy B YCNOBUAX OTCYTCTBUS €CTECTBEHHOTO
OCBelleHUss cTyneHYyaToe W3MeHeHMe MnapamMeTpoB OCBELEeHUss MOXeT

BbI3blBaTb AMCKOMMOPT Yy nepcoHana.
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AOns Toro uytoBbl MaKCMMAanbHO OTPa3UTb AWHAMUKY W3MEHEeHUS
napamMeTpoB OCBELLUEHUA Ha PUCYHKe 7.5 nokasaHo Bpemsi CyTok ¢ 6:00 go
20:00. 3TOT BPEMEHHOW AManasoH rapaHTUPOBaHHO MepeKpbiBaeT padouni
JEeHb B Crniy4ae ogHOCMEHHON paboTbl. OfHAKO Ha pasHbIX NPEANPUSATUAX U
B pasHbIX OTAEenax o4HOro NpeanpuaTUsa pabounin eHb MOXET HaunHaTbCs 1
3aKaHumBaTbCcs B pasHoe Bpemsa. B aTom cnyyae Bpems cosgaHuA
OnTUMAasbHbIX YCNOBUA CBETOBOW Cpefbl ANA akTMBauUW COTPYAHWUKOB (CM.
7.3.2) — nuk OCBELUEHHOCTN W MakcumanbHoe 3Hadvenne KUT Bo Bcex
BapuaHTax CueHapusa — LOMMKHbI NPUXOLUTLCS Ha OAHO U TO e BPEMS CyTOK:
OpVeHTUPOoBOYHO € 8:00 o 9:00 yTpa, 4To HEOBXOAMMO AN CUHXPOHM3AUMM
LUMpKagHbIX pUTMOB NepcoHana. B ycnoBusAx OTCYTCTBUSA €CTECTBEHHOrO CBETA
haKTOP CUHXPOHU3AUMMW LUMPKAZLHBIX PUTMOB CTAaHOBUTCA eLLe 6onee BaXHbIM.

Mockonbky nuk ocseleHHoCTN U KLUT fomKeH npuxoguTbca Ha OfHO
BPEMSI CyTOK HE3aBMCMMO OT Hayana paboudero AHA, TO B pasfu4HbIX
cuTyaumsax MoXeT BbiTb UCNONb30BaH OAUH CLEHApWIA C YUETOM CrieyioLero
M3MEHEHUS: MpU UCronHeHnn cueHapua ACYO pomkHa OpUeHTUpoBaTsLCs Ha
aCTPOHOMUYECKOE BPEMS], @ He Ha Bpems OT Havyana paboTbl cuctemsl. Mpu
3TOM Ha KOHKPETHOM nNPeanpuUATMM UNU B KOHKPETHOM MOMELLeHUN
UCNOMb3yeTCA Ta 4YacTb CUEHapusi, KoTopasi COOTBETCTBYET pabouyemy
pacrnopsaKy B aHHOM nomeLleHut. Ha pucyHke 7.5 NyHKTMPHOW NuHWen ans
npumepa nokasaH criyyan pabouero gHsa ¢ 9:00 go 18:00: 8 u pabouero
BpeMeHU U 1 4 — ob6eaeHHbI NepepbIB.

MpeanoeHHbIn BapuaHT CLUEHapus paccyuTadH Ha OMUCHBIA  TUn
noMeLLeHUs C HOPMUPOBAHHON OCBELLIEHHOCTBIO 400 nk. Mpu HeoGxoauMocTn
cLeHapuin MOXeT BblTb MOANMULMPOBAH Ha APYryI0 HOPMY OCBELLEHHOCTU.
Tarke MOXeT ObiTb M3MEeHeHa MakcumanbHast KUT cuctembl ocselleHus.
Ecnn B NOMELUEHNN HET BLIPEKEHHOTO BPEMEHU OTAbIXa (06GeaeHHoro
nepepbiBa), TO MOXET OTCYTCTBOBaTb CHibkeHue KL T, o6o3HaualoLee Bpemsi
oTAbIxa (06eaeHHOro nepepbisa) (Ha pucyHke 7.5 — ¢ 12:00 go 13:00).
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Mpn BHECEHUN WUSMEHEHWA B CUEHapui He [OMKHO WU3MEHSTbCA
nonoxeHue nuka ocaselleHHocTn 1 KLUT Bo BpemeHu.

CoBpemeHHble UCCMNeoBaHNA MOKasbiBaKT, YTO NOJOOHbIE CUCTEMBI
OCBELLEHNS MOTYT 3PMEKTUBHO NMPUMEHATLCA Kak B OPUCHBIX NOMELLEHNAX,

TakK U B NOMELLIEHUAX MPOMBILLIEHHOTO HasHa4eHwus ([36], [37]).

8 Cnocobbl yuyeTa CMEKTPaNbHOrO COCTaBa MCKYCCTBEHHOro

ocBelweHus

8.1 KoHuenuusa HCL

8.1.1 KoHuenuus HCL npepnonaraeT UenocTHOe nnaHWpoOBaHWE W
peanusaumio BU3yanbHOro, SMOLMOHANbHOrO U O0COBEHHO BMonNorM4ecKkoro
BO3AENCTBMSI CBETA Ha MNCUXOMUINYECKOE COCTOSIHUE 4YenoBeKa: €ero
310poBbe, Gnarononyyve u NPonM3BOAUTENBHOCT. CXeMaTUYHO B3aMMOCBS3b
cocTasnsoLmx koHuenumn HCL nokasaHa Ha pucyHke 8.1 [36]. BuayarbHbIii
M He BW3yarnbHbli KOMMOHEHTbl BO3JAENCTBMA CBETa OnNpeaensioT
3MOLIMOHAsbHYHO COCTaBRAIOLLYIO (PUCYHOK 8.2) [37] u thopmupytoT obLuee
OLLyLLIEHWE CBETOBOW Cpeabl.

KoHuenumss HCL moxeT BxoauTb B OOLLYIO CUCTEMY YyNpaBrieHus

OcCBeLlEeHneMm.
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MpoexTuposaHue

BusyanbHoe 3MoLoHaNbHOe
Bo3aeiicTBMe BO3jelicTBYE

HCL

PuncyHok 8.1 - CocTtaBnswuwune koHuenuyun HCL

PucyHok 8.2 - CTpykTypa peakuuyn 4yenoBeka Ha ocBelieHNne

8.1.2 Bu3yanbHoe BO3geiicTBUE

BusyanbHoe Bo3feilicTBME cBeTa - Haubonee OCBOEHHAs Ha MNpakTuke
cocTaBnsouLas koHuenumn HCL. Tpe6oBaHmsa o6ecneyeHnst HOPMUPOBAHHbIX

napameTpoB CBETOBOI Cpefbl B Pa3/IMUHbIX NOMELLEHUAX U A8 HAPYXHbIX
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OOBEKTOB — OCBELUEHHOCTU Ha pabovyemM MecTe, ee pPaBHOMEPHOCTH,
LUBETHOCTM OCBELLEHUsl, KavecTBa LBeTonepefadyn — wusnoxeHol B CI1
52.13330; FOCT P 55710; FOCT P 55706 u ap.

Llenbio npoektmpoBaHua u  akcnnyatauum OY Bcerga ABnseTcs
obecneyveHne onTuManbHbIX BU3yarnbHbIX YCIIOBUA 4151 nepcoHana. B cesAsu ¢
3TUM ANA BbINOMHEHNS KPUTEPUS BU3yanbHOro Bo3aencTams koHuenumm HCL
Ha NpaKkTUKe B NEPBYHO OYepeab CrnefyeT PyKOBOACTBOBATLCA aKTyanbHbIMU
HOPMaTWBHbIMW npasoBbIMU [ OKYMEHTamu, L EACTBYOLMMU Ha
HaLUMOHAaNBHOM YPOBHE.

8.1.3 dMoumnoHanLHoe Bo3nencTBue

AcCneKkTbl 3MOLMOHaNbHOrO BO3AEWCTBUS CBETA LUMPOKO MPUMEHSIIUCH
YENOBEKOM Ha MPOTSHKEHNWM BCErO UCTOPUYECKOro nepuoga. B apxutexType,
KUBOMUCHK, NPU OpraHM3aunmy MacCcoBbIX 3peSULLHbIX MEPOMNPUATUA, B KUHO U
Ha TeneBuieHUN ymenoe MUCMOrb3oBaHWE CBETOBbIX 3GEKTOB Bbi3blBAET
CUMbHBIA 3MOLIMOHanNbHbIN 3dghekT y HabniogaTtens. Bapvaumu useta u
APKOCTU, UX COMETAHMA CO3LAI0T ONpeAeneHHbIe BneYaTieHns U ynpasnsawT
HacTpoeHnem [38]. BmecTe ¢ Tem, B 3TOM 061acTu NPakTUYECKN OTCYTCTBYHOT
npaeuna u Hopmbl. B npodeccmoHanbHbix COOBLUECTBax CywecTByHT
KpUTEpUM CO3JaHNA  3MOLMOHanbHO-BnarononyyYHon CBETOBOM Cpeasbl,
BGasupyolumecas Ha apXWTEKTYPHbIX, (PYHKUMOHAmMbHBIX, AW3aRHEPCKUX,
3CTETUKO-NCMXONOrMYECKUX NPEAMNOYTEHNAX U OXUbaHusAX. B obnactun amouun
CNOXHO co3aaTh obluMe npaBuna ynpasBneHus, OJHaKO y4uuTblBaTb 3TOT
hakTop MpU NPOEKTUPOBaHWM CBETOBON CPeAbl HeobXOAMMO Ha YpOBHE
KBanuumumposaHHON pas3paboTkM Aus3aiHa npoekTa. Pabota pomkHa
NPOBOAUTLCSH C YYETOM (PYHKLUMOHANBHOrO Ha3HaveHus, nokanusauuv
o6beKTa, apXUTEKTYPHOrO peLLeHUs, 0COBEHHOCTEN Nonb3oBaTenem, CPeacTs
OCBELLEHUS U T. 4.
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8.1.4 HeBusyanbHoe BO3aeNCTBUE

OdhpekT HeBM3yanbHOro BO3AENCTBUS CBETa Ha YenoBeka Mony4vmn
JononHuTensHoe OBGOCHOBaHWE TMoOcCne Cepun  OTKPbITMA B obnactu
dusmonorm rnaza B KoHUe XX BeKa, BKYaOWMX MNOHUMaHue
PYHKLMOHNPOBAHNA TPETbero Tuna (MoMYMO U3BECTHBIX yKe B TeueHue 200
neT nanoyek n Konbovek) CBETOYYBCTBUTENbHBLIX KIIETOK CeTYaTku rnasa —
raHrMuoHapHbIX (HepeHbIX) kneTok Tuna iPRGC. [aHHble KNeTkn copepar
CBETOYYBCTBUTENbLHBIA NUIMEHT MenaHoncuH. OHKM HanpaMyto Bo3byxaatoTca
nog AevcTeuem cBeTa, obecneyvBas CBETOBOE YNPaBrieHUE LMPKaaHbIMU
puUTMamu, a TakkKe No OTAENBHOMY HEPBHOMY NyTW, o6ecneynsaloT peakumio
CYXEHUsI 3payKka Ha CBET.

B HacTosLLEee BpeMs He BM3yanbHOe BGUoNornyeckoe BO3aeNCTene CBeTa
CTaHOBUTCH haKTOPOM NraHMpoBaHWa Gnarononyyms Npu NPOEKTUPOBaHUA U
3Kcnnyataumm coppemeHHbix OY.

Mpexae BCero, He BU3yanbHOe GMONOrMYeckoe BO3AENCTBUE CBETOBON
cpepbl 3aKnovaeTcs B popMMpoBaHUA LMPKaAHBIX PUTMOB.

Mpu paunoHanbHOM NPUMEHEHUM NPUEMOB YNPaBIEeHUA UCKYCCTBEHHbLIM
CBETOM BO3MOXHO MOAAEPXKAaTb NPOU3BOAUTENBHOCTL TPyAa B TeYeHue
pabouero gHA M ynyyluTb KauyeCTBO CHA HOYbIO, Ha 3afaHHbIA KOPOTKUIA
nepvog, NOBbICUTE BHAMAaHUE U BAUTENBHOCTL, usbexaTb HeGNaronpUATHBIX

Buonorudecknx apdeKToB, Bbi3BaHHbIX HENPABUSIbHBIM OCBELLIEHNEM.

8.2 KonuuecTBeHHasi oLlleHKa Guonoruyeckoro Bo3AencTBUA cBeTa

no uupkagHon 3cpdekTMBHOCTH

Jlioan BOCMPUHUMAIOT CBET U LBET, TaK Kak ¢poTopeuenTopbl CeT4aTKun
rnasa nornoLaroT CBET 1 NPeobpasyioT €ro B HEPBHbIE UMMYNLChI [40], [41].

doTopeuenTopbl  y4acTBylOT B DOPMUPOBaAHUM  HEWPOSIHAOKPUHHBIX,
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HeliponoBeeHYecknx v LmMpkagHbIx peakumii Ha ceeT. Ha pucyHke 8.3, a, [42],
CXeMaTUYHO K306paKeHbl hOTOpeLenTopbl CeTyaTku: Kon6oyku (KpacHble,
3e/ieHble U CUHME) W ManoykyM (cepble), OTBevyawwme 3a opmupoBaHue
N306paxeHnss, a Takxe raHrnMosHble kneTkn ipRGC, oTBevatwlwme 3a He
BM3yasibHble peakuuun, nepegaroLine CUrHasl B Mosr.

Ha pucyHke 8.3, 6, [42], noka3aHo, 4To hoTopeLenTopbl AeNATCA Ha NATb
pa3HbIX MO CMEKTpasbHOM YyBCTBUTENBHOCTU TWMOB: R-masoukm ¢
MaKCMMYMOM 4yBCTBUTENbHOCTM Ha 496 HM, S-KON6GOYKM - C MakCUMymoOM
YYBCTBUTE/ILHOCTU Ha 419 HM, M - Konb6oykM ¢ mMakcumymom Ha 531 Hwm, L-
KONBOYKM C MakcumMymoMm Ha 558 HM M MenaHoncuH - cotonurmeHT ipRGC
KNEeToK C MakCMMyMOM 4yBCTBUTENBHOCTU 480 HM.

CurHan, CchOpMUPOBaHHbIi Ha  OcHoBe MMMYyNbCOB BCEX
hoTopeLenTopos, nepefaeTcs B MO3M A1 BU3yasM3auunm W perysimpoBku
h13MONOTNYECKNX CRYHKLIWIA.

MenaHoncrH oTBeYaeT 3a KOPPEKLMI0 HEBU3YasTbHbIX (DYHKLWIA, TaKMX Kak
6uonormyeckne 4vacbl, BblAeNleHUWe MenaToHuHa u apyrve. B pesynbtate
WHTEHCMBHOCTbL W CMEKTP CBeTa, BOCMPUHMMAEMOro r/1a3oM, BMAIOT Ha

UMPKaAHbIA PUTM, CEKPELMIO TOPMOHOB U BHELLHee MOBeAeHNe YesioBeka.

® ®

Caer, nagaiowwii Ha ceTwaTky rnasa

CyMMapHBIE CUTHANBI UAYLIE OT CeTdaTki

PucyHok 8.3- ®oTopeuenTopbl U X pacrnosioXeHne B ceTyatke
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Ons KONUYeCTBEHHON OLIEHKW BO3AENCTBUS cBeTa TpebyeTcs 3HaHue
CNeKTpanbHON YyBCTBUTENBHOCTU MPUEMHUKOB MO Kaxaomy KaHany. [ns
OLEHKM BM3yanbHOrO BO34ENCTBUST CBETa Ha MpakTUKE WCMNOMb3yIoT
OCBELLEHHOCTb, M3MepseMyto B nrokcax. Mo aHanornm ¢ gaHHON BENMYMHON B
TexHuyeckom pgoknage CIE TN 003:2015 [43] npeanoxeHo ucnonb3oBaTb
3KBUBaneHTHole eauHuubl: Cyanopic (Esc), Chloropic (Emc), Erythropic (Ei),
Rhodopic (Er), Melanopic (Ez) ans oLEHKM BO3AENCTBUA MO KaXKAOMY KaHany
cornacHo Tabnuue 8.1.

Tadbnunya 8.1
OnwvcaHue hoTOPELIENTOPOB CETHaTKM rnasa
OnvHa BonHbI
Cumeon OKBMBaNEHTHbIE €AUHULbI doTonurmeHT qy“;::::";’:;”;‘:w
HM
Esc Cyanopic S cone 419,0
E; Melanopic Melanopsin 480,0
E: Rhodopic Rod 496,3
Eme Chloropic M cone 530,8
= Erythropic L cone 558,4

MenaHonuyeckuin akBMBaneHTHbln nkc E; mnm EML — mepa cBeTta,
ncrnonb3yemas Ans KONMUYECTBEHHON OLEHKM MenaHOonn4yeckoro dpakropa, To
€CTb TOro, HacCKONMbKO 3MPEKTUBHO UCTOUHUK CBETa ByAeT CTMMynupoBaTb
peakuuo MenaHomncuHa. 30Ha cnekTpansHomn MenNaHOMNYECKON
YYBCTBUTEMbLHOCTW rNasa pacrionoXeHa B CUHE-3eNeHON 4acTu BUAMMOro
cnekTpa (pucyHok 8.4). MenaHonuyeckas Kpveasi YyBCTBUTENBHOCTA HA 3TOM
PUCYHKE HOPManuaoBaHa no NMowWaau noa KpuBoW, 4TOObI MOMyYUTh
NVHENHYK CBSI3b MEXAY NIOKCaMy BM3yanbHOW OCBELLEHHOCTU (1K) U
MenaHOMUYECKMWN SKBMBanNeHTHbIMK nokcamu (EML) [43]. CooTBeTCTBEHHO,

cnpaseanvea opmyna;

EML = coTonnueckasi ocBeLLeHHOCTb 1K * KewmL, (8.1
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rae  Keml - KOS(hpUMUMEHT MPOMOPUMOHANBHOCTU  (MefnaHonmuyeckoe

COOTHOLLEHHNE).

PucyHok 8.4 - CnekTpanbHble PYHKUMN YYBCTBUTE/ILHOCTN 1asa

yenoBeka - poTonuyeckasa V(A) n menaHonuyeckasa C(A)

Ona  craHgapTHOro  WCTOYHWMKA  AHEeBHOro useta Tuna D65,
npegHasHa4yeHHOro Ana npefcraB/ieHNsa cpefHero 3HayeHusa AHEeBHOro ceeta
¢ KUT okono 6500 K [44] menaHonuyeckoe cooTHoweHne Keml cocTtasnser
1.1. Tpu 3TOM, Hanpumep, 226 K cooTBeTcTBylT 250 EML, 182 nk
cooTBeTcTBYlOT 200 EML.

Ha pucyHke 8.5 [45] nokasaHbl 3HAYeHWss  MenaHOMUYeckoro
COOTHOWEHNA ANA pas/nyHbliX 3HavyeHnin KUT gHEeBHOro ceeTta W ANHeiHas

annpokcmmaunsa 3aBuCUMOCTH.
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MenaHonmyecknin aghexT — JInHeiiHbili (MenaHonmueckuii adhekT)
K:=0,3209

KUT

PucyHok 8.5 - 3aBUCMMOCTb MesnaHOMUYECKOTro COOTHOWEHNA (Keml) ot

KUT oHeBHOro cBeTa

B tabnuue 8.2 npuBefeHbl 3HAYEHUS MelaHONMMYecKoro COOTHOLWEHUS

(KEML) pona pasnunyHbiX UCTOYHMKOB CBeTa.

Ta6nunya 8.2
KUT, K NcTouHKK cBeTa Kemi
2950 JlloMuHecLeHTHasa namna 0,43
2700 CseToauop 0,45
2800 Jlamna HakanuesaHuns 0,54
4000 JlloMrHecLeHTHaa naMmna 0,58
4000 CeeToanops 0,76
5450 McTtouHmk MKO 6enoro useta E 1,00
6500 JllomrHecueHTHaa namna 1,02
6500 [HeBHOW cBeT 1,10
7500 JlloMuHecLeHTHaa namna 1,11
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8.3 Kputepum HeBM3yanbHOrOo BO3AENCTBMSI cBeTa MpM

MPOEKTUPOBaAHNU UCKYCCTBEHHOro ocBewwenusa. WELL ctanaapt

Hopmupyemble kpuTepun HeBU3yarbHOrO BO3LENCTBMA CBETA BNnepsble
BBE/,EHbl B NPaKTUKY B paMKax BHEAPEHNA CUCTEMBI OLIEHKN KayecTBa 3f,aHui
B CLUA — WELL Building Standard™ [46]. B ocHoBe koHuenuuu WELL
CTaHjapTa NeXWT MNPUHUMN CO3AaHWA 340POBOTO MPOCTPaHCTBA BHYTPU
3aaHUn 1 coopyxeHuin. B paspene ocseweHus koHuenums WELL Light
HanpaeneHa Ha CO3fAaHWe YCNOBWA OCBELLEHWS, OMTUMAarnbHbIX  Ang
BU3YyarnbHOro, NCUXMYeCKoro u GoNorMYecKoro 340poBbSI.

BeinonHeHue kputepueB WELL Light ctangapta B pasgene npoekra
«dusaiH UMPKagHOrO OCBELLEHUs» OBECNEeYMBAET CHWXKEHWE HapyLUeHWIA
umpkagHou dasbl, ynydlleHue KayectBa CHa M NONOXUTENbHO BUSAET Ha
AMOLMOHANBHOE COCTOAHUE Y NPOAYKTUBHOCTb.

B cooTBeTcTBMM CO CTaHAapTom [46] ANs BCEX MNOMELUEHUA C
nepcoHanoM npesycMaTpuBaeTca obecneyeHne YpOBHEW BEPTUKANbLHON
OCBELLEHHOCTN, ofecrneymBaemMon Npu UCKYCCTBEHHOM WM COBMELLIEHHOM
OCBELLEeHUN Ha nnowagn, npesbiwatowen 75 % obuwien (tabnuua 8.3). YpoBHU
BEPTUKaNbHON OCBELLEHHOCTN AOMKHbI AOCTUraThCs, Kak MUHUMYM, MeEXay
9:00 yTpa u 13:00 gHs, Ha BbicoTe 1,4 M Hag nonom (Tabnuua 8.3).

Ana pabounx mect Tpebyemas BepTukanbHasi OCBELLEHHOCTb AOITKHA

JOCTUraTbCs Ha ypoBHE 45 cMm OT paboyelt NOBEPXHOCTH.

Tabnuuya 8.3
BeptukanbHas ocselleHHocTb (EML), He MeHee
WckyccTBEHHOE OCBELLEHWEe CoBsmelLeHHoe oCBeLeHne YpoBeHb
150 (136 EML ang D65) 120 (109 EML ans D65) XopoLuo
240 (218 EML ansi D65) 180 (163 EML ans D65) QOueHb XOpOoLLIo

Ha npaktuke cnepyeTt yunTbiBaTh, YTO ANS pasHbIX UCTOUYHUKOB CBETA
COOTHOLUEHWUSI BEMUYMH BU3yanbHOW W MENaHOMWYECKON SKBMBaNEHTHOMN

OCBeLLEHHOCTU OyayT pasnuuHbl. B KkayecTBe npumepa Ha aguarpamme
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(pucyHok 8.6) [47] HarnA4HO NoKasaHbl 3KBUBA/IEHTHbIE YPOBHW BEPTUKAIbHOW
OCBEeLLEHHOCTN ANA TUMNYHBIX UCTOYHMKOB CBeTa ANS ABYX (DUKCUPOBaHHbIX

3HauveHunli ypoBHein EML -150 1 200 egunHuy,.

Deylight 6800K

Huorescent 600K

Huorescent 4000K
Huorescent 3000K

LEDZ700K

PucyHok 8.6 - ilnarpamma 3KBMBaNEHTHbIX YPOBHEWN BEPTUKANBLHOWN
OCBELU,eHHOCTN (1K) TUNMNYHBIX NCTOYHUKOB CBeTa
ansa EML = 150 n EML = 200.
B 3aknoyeHue cnegyeT 3ameTuTb, YTO NpU BbINOSIHEHUN TpeboBaHWi
WELL cTaHpaapTa B 4acTu [Au3aiiHa LUUPKagHOrO OCBEWEHNS BMECTO
BEpPTUKaNbHOW OCBELLEHHOCTH BO3MOXHO ncnonb3oBaTthb BE/INYUNHY

LMINHAPUYECKOW OCBELWEHHOCTH.

9 OueHKa ah (P EKTUBHOCTM ANHAMUYECKOTO OCBELLEHUS

9.1 dyHKUMOHANbHOE Ha3HayeHMe OCBEeTUTEes/IbHbIX YCTaHOBOK C

ANHaMN4YeCKN N3MEeHAEeMbIMU XapakKTepnctnkamm

9.1.1 ®dyHKUMOHaNbHOE Ha3HavyeHne OY ¢ AUHaAMUYECKUMU N3MEHEHNAMMU

CBETOBOIo noTOKa U LUBETOBbIX XapakKTepUCTUK onpeanenseTcsa
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COAEPXaHNeM peLlaeMon 3agaum Unu rpynnbl Taknx 3agau.

Kaxkgas rpynna 3agay MOXeT peLuaTbCsi OTAEMNbHO Unu B komBuHaumm ¢
apyrumu,  pononHuTensHo  oBecneuynsas, Hanpuwvep, 3KOHOMMIO
noTpebnAaemMon 3Heprun, noBbILLEHWE BW3yanbHOro komdopta n ap. B
pasgenax 9.1.2-9.1.5 paccMoTpeHbl YeTbIpe rpynnbl 3agaq.

9.1.2pynnall

O6ecneveHne Tpebyembix BU3yarnbHbIX MapamMeTPOB OCBELLEHHOCTU B
3aBMCMMOCTM OT MNPOCTPAHCTBEHHOW W BPeMeHHOW nokanusauumM 30H
aKTUBHOCTM nepcoHana:

- obecneyeHne HOpPMaTMBHbIX 3HAYEHWIN HOPMUPYEMbBIX NMApamMeTPoB Npuv
peanvsaunn COBMELLEHHOro OCBELLEHNSA B MOMELLEHUAX;

- obecneyeHne padnoHanbeHbIX ypOBHeI71 OCBEeLlEeHHOCTU B NOMELLEHUAX N
npocTpaHCTBax C BpeMeHHbIM OTCYTCTBUEM NepcoHana,

- obecrneyeHne KOHLEeNUMM 30HasbHOrO pacnpejeneHusl napameTpoB
CBETOBOM cpeabl B 3aBUCUMOCTM OT I/I3MeH9|r0LL|,eI7ICF| aKTUBHOCTU WU

OCBELLEHHOCTW BHYTPW NOMELLEHUA.

9.1.3 MNpynnal ll

ObecneyeHne 3aEKTUBHOCTM OCHOBHBIX MNPOLIECCOB B oOducax u
06pasoBaTenbHbIX OpraHv3auusx, Ha TOproeblXx OObeKTax, B MeAULMHCKNX
opraHuzaumnax n KynbTypPHO-3PENULLIHBIX YUPEXKEHUAX:

- NOBbILLEHWE NPOU3BOAUTENBHOCTUN OUCHBIX PaBOTHUKOB;

- NOBLILLEHWE YCBOSIEMOCTM MaTepuana, CHWKEHME KonmyecTsa owmnbok
npu oby4eHuu;

- yBENUYeHue NoKynaTenbCkon akTUBHOCTM B TOProBbIX LIEHTpaX;

- NoBbILeHMe  3P(PEeKTMBHOCTM  peabunuTauMoHHOrO npouecca B
MeANLIMHCKUX OpraHn3auusix;

- NOBbILLIEHWUE NOCELLAEMOCTU KYTbTYPHO-3PEMULLIHBLIX YUPEXKAEHUI.
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9.1.4Mpynna lll

OonTuMusauns CBETOBOW Cpeabl AN YMyULLEeHUS CaMOYyBCTBUS M
NPOU3BOAMTENBHOCTA NEpcoHana, a Takke AOCTWXKeHWs uenecoobpasHon
CUHXPOHU3aLMN C eCTECTBEHHOW CBETOBOW OOCTaHOBKOM:

- Buonornueckme adpdpekTbl: NOBLILLEHUE KOHLEHTpauMn BHUMAHUS,
ycuneHne TBOpYeCKMX cnocobHocTem U oBydaemocT, YyBenuueHue
NpPOU3BOAUTENBHOCTU, o6ecneyeHne NOMHOLEHHOrO OTAbIXa U CHa,;

- neyxonorudeckme 3MgeEKTbl: yNydlleHe CamouyBCTBUS, NO3UTMBHOE

HaCTPOEeHUe, YCKOPEeHHas peabunuTaums, COCTosiHue KomdopTa.

9.1.5 Npynnoi IV

OKOHOMUS ANEKTPO3HEPTMN 1 MOBLILLIEHNE KoMmdopTa:

- CHWXeHWe KonuyecTsa NOTPebnsaeMon 3neKTpo3Heprun ANA uenen
OCBeLLEHNS;

- YMeHbLLIEHME nokasaTens guckomgopTta, obecneveHne paBHOMEPHOCTM

OCBEeLLEHUs!, JOCTMKEHNE ONTUMArbHOW LIBETHOCTU n3nyyeHus.

9.2 Cnoco6bl oLeHkn 3pheKTMBHOCTU NPUMEHEHUA AUHAMUYECKOro
ocBelWeHus ana obecnevyeHus Tpebyembix BusyalibHbIX NapaMeTpoB

OCBEelEeHHOCTH

9.2.1 OGecneyeHne HOPMATUBHLIX 3HAYEHUA  HOPMUPYEMbIX
napamMeTpoB Npu peanu3auMum COBMEILEHHOr0O OCBelleHUA B
NOMeLLEeHUAX

CoBmewyeHHoe ocseweHue cornacHo CI 52.13330 onpepensieTca Kak
OCBELLEHWE, MPU KOTOPOM HEAOCTAaTOMHOE MO HOPMaM ECTECTBEHHOe
OCBELLEHUE JONONHAETCS UCKYCCTBEHHLIM B TEYEHWE NOSHOrO paboyero AHs.

Mpn atom YpOBEHb €CTeCTBEHHOro OCBEeLUeHUS WU3MEHAETCA B TeuveHue
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CBeTOBOro AHA. COOTBETCTBEHHO M3MEHSAETCA M A0/11 UCKYCCTBEHHOIO CBeTa,
Heo6Xxo4MMOro ANa ero AONOSHEHUS.

Ona peanusaunm agantuBHoro BapuaHta OY B nomeweHun c
COBMELLEHHbIM OCBelleHWeM criefyeT WCMNOob30BaTb JlOKasibHble AaTyuKu
OoCBeleHHOCTHU paboymx  MmecT. YnpaBnsowmin  curHan  AaTyukos
OCBELLEHHOCTH CUHXPOHU3NPYET n3MeHeHune CBETOBbIX NOTOKOB
CBETUIbHUKOB, KOMMNEHCUPYS HeAOoCTaTOK eCTeCTBEHHOro cBeTa Ha paboumx
MecTax, kak nokasaHo Ha pucyHke 9.1 [48]. B pe3ynbTaTte B TeuyeHue paboyero
nepuoga obecneunBaeTcs BbINOJ/IHEHUE HOPMUPYEMbIX 3HauYeHui
OCBEeLWEeHHOCTN NyTeM [AMHaMWYeckoro W3MEHEHMs CBETOBOro MnoToka

CBEeTU/IbHUKOB.

PncyHok 9.1 - CxemaTnyHoe pacrnpenesieHne ypoBHell eCTECTBEHHON U”

MCKyCCTBEHHOVI OCBeLI.LeHHOCTeI\/'I B nNnomMeweHunn

B kauecTBe KpuTepusi 3(PeKTUBHOCTU NPUMEHEHWNS AUHAMWNYECKOTO
ocBeluleHnA B AaHHOM cny4dyae crniefyeT UCnonb30oBaTh nokKasaTteslb CHMXEHUA
NOTPEGNEHUS 3MEKTPOIHEPTUN OY (Kde) no CPABHEHWK C YCTAHOBKOI ¢
NOCTOAHHbIM CBETOBbIM MOTOKOM:

KdE = (Scon — Svar) / Scon m100%, (9.1)
rae Scon - KOJINYECTBO 3J/1IEKTPO3HEPTUHU, I'IOTpGGnﬂeMOVI oY, BK/IOYEHHOI Ha

NOJIHYI0 MOLLHOCTb, B TEYEHNE paccMaTpuBaemMoro nepnoga BpemMmeHu, kBT-u;
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Svar — KONTIMYECTBO 3NEKTPO3HEprum, notpednsemon OY ¢ AUHaMUYECKU
U3MEHSAEMbIM CBETOBbIM MOTOKOM B TEYEHWE pacCMaTpuMBaemMoro nepvoga

BpemeHu, kBT-u.

9.2.2 OGecneyeHne pauMoHanbHbIX YPOBHEN OCBeWEHHOCTU B
NOMeLLEeHNAX U NPOCTPAHCTBAX C BPeMEeHHbIM OTCYTCTBUEM nepcoHana

OvHamnyeckoe OCBeLleHue, peanu3oBaHHOe B MOMELLeHusX, rae
nepcoHan HaxoAWuTCs BPEMEHHO, Hanpumep Kopuaopbl, MpoxoAabl U T. n.,
OOIDKHO pelwaTtb 3agady Co3jaHus KOM(OPTHOrO OCBELLEHUA BO BpeEMS
NPUCYTCTBUSA NIOAENA U CHUXEHUS ero A0 LienecoobpasHoro ypoBHA NpU MX
OTCYTCTBUM.

Ha pucyHke 9.2 npuBegeHa BpeMeHHas Cxema W3MEHEHWsi CBETOBOro
NOTOKa CBETUNbHKKA B KOPUAOPE NOMELLEHUA B 3aBUCUMOCTU OT NPUCYTCTBUA
nogen [49].

[lo nosiBNEHUs 4YenoBeka B 30HE PACNONOXEHUS JaTuuka NpPUCYTCTBUA
CBeT OblN BbIKMOYEH UMW HaXOAWUMCA B «AEXKYPHOM pexume». B MomeHT
nosBneHnsa 4venoseka (Hayano asbl 1) NPoOUCXOAUT MNaBHOE BKIIOYEHUE
CBETUNbHMKA U B TeueHune dasbl 1 yBenuyeHne NHTEHCUBHOCTU [0 YPOBHS
«5». B TeueHne BpemMeHM HaxOXAeHust nwaen B pabouyen  30He
NoAAEepX1BAETCA OCBELLEHHOCTb, COOTBETCTBYIOLLAA YPOBHIO «5», -—
HOpMUpOBaHHOE 3HaYeHue Ana oobekTa. B MOMeHT, korga nogu nokujarot
pabouylo 30HY, MO curHany gardvka (dasa 2) u nocne HEKOTOPOW 3aAepKKU
NOTOK CBETUIBHUKOB HAYMHAET NNaBHO CHWXXaTbCA (hasa 3). K koHuy dasbl 3
OCBELLEHHOCTb JOCTUraeT onpeaeneHHoro ypoeHs (asa 4), asnsawoulerocs
«AESKYPHBIM  PEXXUMOM»,  MPOAOIMKATENBHOCTD  KOTOPOrO  MOXET  OblTb

YCTaHOBNEHA NPOrPaMMHbIM 06pa3oM.
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PucyHok 9.2 — ilnarpaMmma U3aMeHeHUs1 OCBELEeHHOCTHU Npu peanu3auumn

AWHaAMU4YeCKoro pexxmma oceelleHus B kopuaope

B 3TOM M NOAOBHBLIX ChyYasx BO3MOXHbI NPOW3BOSIbHBIE YCTAHOBKU
anropuTMa M3MEHEHUS YPOBHS OCBELLEHHOCTW, CO3Aallime KOMQOpPTHbIE
YCrOBUS 419 NepcoHana U He NpoTUBOpeYaLLne JeNCTBYHOLMM HOpMaTUBaM.

B kauectBe kputepus 3(PEPEKTMBHOCTU NPUMEHEHUS [WUHAMUYECKOTO
OCBELLEHUS B AAHHOM Crlydae Takke ChneayeT MChonb3oBaTb MokasaTenb
CHWkeHus notpebneHna anektposHeprum OY (Kpe) NO CpaBHEHMIO C
YCTaHOBKOW C NOCTOSIHHBIM CBETOBbBIM MOTOKOM, ONpeaensieMblin no dopmyne
(9.1).

9.2.3 Ob6ecnevyeHue KOHLENUUM 3O0HANLHOrO pacnpeneneHus
napameTpoB CBETOBOW cpeAbl B 3aBUCUMOCTUM OT U3IMEHSIOWENCs

AaKTUBHOCTU U OCBELEeHHOCTU BHYTpPU NOMeLleHnsa

JVHamnyeckoe OCBELLEHNE, peann3oBaHHOE B MOMELLUEHVSX, TAe
NPOVICXOAAT NepemMeLLieHNs 30H aKTUBHOCTU U OfHOBPEMEHHOE W3MEHEeHue
oHOBOW OCBELLEHHOCTU, TpebyeT yyeTa ABYX NapamMeTpoB OAHOBPEMEHHO.
OCHOBHOI LEenbio Npu 3TOM OCTaeTcs obecneyeHne HOPMUPYEMbIX 3HaYEHWUI
OCBELLEHHOCTU. JTOT Cryyain ABNAeTCA KOMOUHaUMen pacCMOTPEHHbIX BbiLLE

cnydaes 9.2.11 9.2.2,
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[na peweHns 3agayn MNPUMEHSIIOTCA KOMOWHVMPOBAHHbIE AATYMKM
OCBELLEeHHOCTM 1 NpUCYTCTBKSA, paboTarolme 0gHOBPEMEHHO, NOKa3aHHble Ha
pucyHke 9.3 [50].

JnHamunyeckoe
yrpasneHve ocBeLLeHNEM

YpoBeHb [etekTop VK
nsnyyeHus
OCBELLEHHOCTU CpabarbiBaHue B
cnyuae
OCBeLEeHHOCTb HeAocTaTouHa Mpu Hanuuum noaei

BknoyeHne ocBeweHns

PucyHok 9.3 - JvHamuuyeckoe ynpasseHue no curHanam gaTuymkos

NPUCYTCTBNA U OCBELWEHHOCTU

[JaHHble pelleHns HaxogAaT NpakTUYeckoe OTpakKeHue B cTaHfjapTax,
Hanpumep, ANSI/ASHRAE/IES Standard 90.1-2016 [51] (pucyHok 9.4).

B kayectBe Kputepusi 3(pdPeKTUBHOCTU MPUMEHEHUS OMHAMUYECKOro
OCBELLEHUS B AA@HHOM Cc/fiyyae Takke cnefyeT UCnonb3oBaTb MokasaTeslb
CHWKeHVe noTpebneHns anekTpoaHepri OY (Koe) no CPaBHEHUIO C
YCTaHOBKOI C MOCTOSIHHbIM CBETOBbLIM MOTOKOM, Onpejensiemblii no dopmysne
9.1).
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a [KA2]6

PWCyHOK9.4-3aBNCMMOCTM AMHAMUNYECKOTO CHUXEHNS MOLLHOCTM
(anckpeTHoro (a) u nnaBHoro (6)) Ha 06bEeKTe NpU aBTOMAaTUYECKO
perynnpoBke CBETOBOro NOTOKa CBETU/IbHUKOB B 3aBUCMMOCTMN OT

npucyTCTBUA MepcoHana u eCTECTBEHHON OCBELLEHHOCTH

9.3 Cnocobbl OueHKN 3(PPeKTUBHOCTN MPUMEHEHUS AMHAMMUYECKN
M3MEHAEMOro cBeTa B  pas/fiMyHbIX  06/1acTAX  NPUMEHeHuA

NCKYCCTBEHHOIo oceeleHus

9.3.1 OueHka 3P PEKTUBHOCTN ANHAMUYECKOTO OCBELEHUS B

ocucax

BHefpeHne [UMHAMUYECKOTO OCBELLEHWS B COBPEMEHHble O(UCHbIE
MpoCTpaHCTBa CYLLECTBEHHO M3MeHsieT pabouylo aTMociepy, CTUMYNUpys
HacTpoeHve, NoBejAeHNe W ypoBEHb 3HEPrn nepcoHana. B gaHHOM criyyae
cBeT  nopafepxusaer  3MMEKTUBHOCTb  COTPYAHUKOB,  UX  YMeHue
KOHLleHTpMpoBaTbCs, co3faeT KoMdopTHble ycnosus [52]. LienecoobpasHoe
coueTaHvVe acnekToB BU3yaslbHOTO W HEBW3YyasIbHOTO BO3AeNCTBUA cBeTa
ABMSETCH YacTblo Tpe6oBaHU K COBPEMEHHbIM OOUCHBIM MoMeLLeHnAM [41],
[53].
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B crangapte ASHRAE [51] npvBeaeH psa KpUTEpueB OLIEHKM KadecTBa
OMCHOrO NPOCTPAHCTBA M YCNOBUIA TPyAa MO NokasaTtensm 3ddeKTUBHOCTU
nepcoHana:

- OTCYTCTBUE Ha paboTe;

- pacxoabl Ha 34paBOOXpPaHEHWE, BKMOYasi OTNyCcK Mo 6GonesHu,
HecYacTHble Clyyav 1 TpasMbl;

- NepepbiBbl B paboTe;

- CaMOOLiEHKa NPON3BOAUTENBHOCTY;

- CKOPOCTb ¥ TOMHOCTb paboTl;

- BPeMs LyKna oT Ha4yana Ao 3aBepLUeHns npoLecca;

- BM3yanbHble W3MEPEHWA MPOU3BOAUTENBHOCTH, 3A0POBbA U
Gnarononyunsi Ha padoTe.

B [54] paccMOTpeHbl Takne NCrxognanonornyeckne xapakTepucTukm, Kak
YacTtoTa BO3HWMKHOBEHUS HEOBXOAUMMOCTWM BOCCTaHaBnuMBaTb CWUMbl  OT
YCTanocTu 1 CTpecca B NPOLECCE BbIMOMHEHUs paboThbl, OLIEHKa COCTOSHUSA MO
OLLYLLIEHWNIO SHEPrMYHOCTW, HACTOPOXEHHOCTH, ronoBHas Gonb, HanpsbkeHve
rnas, Ka4ecTBO CHa, yCreBaeMoCTb, YAOBIIETBOPEHHOCTb. bbinn NpUHATLI BO
BHMMaHMWE U CyOLEKTUBHBIE OLEHKWN, HanpuMep, OTHOLLEHWE K BbINONHAEMON
paboTe n paboyen cpege.

B [55] ykasaHbl pesynbTaTbl MICCNea0BaHNn NPUMEHEHNA ANHAMUYECKOTO
ocBelleHus B oduce MO  CrefylolmM  KpUTEpUAM:  NOBbILLEHUE
npoussoauTenbHocTU Tpyaa (19 %); CHUXeHue ycTanocTtu (27 %); ynyJweHue
CMnocoBHOCTYN K KOHUEHTpauun (37 %); noBbilLeHne 6auTenbHOCTY (23 %).

B [55] onpeaeneH uHTerpanbHbIn Kputepuit 3geKTMBHOCTM NPUMEHEHNSA
AVHAMUYECKOrO OCBELLEHUS B oduce, Nerko OUEHUBaeMbIi SKOHOMUYECKM.
OTO CHWKeHMe [HeA HeBbIxoga COTPyAHMKOB odwmuca Ha paboty 3a
paccmartpuvBaemMbli Nepuoa nocrne nepexoga Ha CUCTEMY OCBELLEHUs C
AVHaMMYECKOW perynupoBkoi. KonnyecTBeHHyI0 OLEHKY B JaHHOM cryyae
NPOBOAAT NO hopmyne

Kwa = (D1 = Da)/ Dy, (9.2)
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roe Di - pons HeBbIXOAOB Ha paboTy, % unucnia coTpygHMKOB odmca 3a
OTYETHbIA Nnepuog nNpu TPagULNOHHOM OCBELLEHWNM;

Dd - pons HeBbixoAoB Ha pa6oTy, % uncna COTPYAHUKOB odmca 3a
OTYETHBbI Nepunoj nocse nepexofa Ha CUCTEMY OCBeLLeHMs C AMHaMUYeCcKoM

perynnpoBKo.

9.3.2 Kputepun OLLeHKU 3P EeKTUBHOCTH AVHaMun4yeckoro

ocBelleHna B p03HI/ILIHOIZ Toprosne

OcBelleHe B PO3HWYHOI TOproBfie ABASIETCS  KpaiiHe BakHON
COCTaBNAOLENA, BAMAIOLWENA Ha BOCNPUATME MOKynaTenst U SMOLUOHAIbHYHO
oLeHKy ToBapa. [lpuBnekaTesnibHasi Toprosas cpeaa NOAHUMAET rpaHuLy
npvemsiemMoii CTOMMOCTU U YKPENnssieT HamepeHue MOKynKu, CyL,eCTBEHHO
BNMSI HA PEHTabeNbHOCTb PO3HWMUYHOTO 6K3HEcA. HeyauBMTENIbHO, UTO Ha
OCBeLLeH/e pacxoayeTcsl 0KOIo TPETU BCeli 3NeKTPoaHeprum, notpebnsemoii
COBpPEMEHHbIM MarasuHOM, Kak NnokasaHo Ha pucyHke 9.5 [56].

OuHamuyecku ynpaensiemsle OY NpeacTaBnsioT HOBbIA aTan pasBUTUs

BU3Ya/IbHOTO MPEeACTaBNEHNs NPOAYKTOB B PO3HWYHOI Toproene [57].

PncyHoK 9.5- OCHOBHble Ha3Ha4YeHUs 3/IEKTPOIHEPTUN,

pacxogyemMoli B HENULLEeBbIX MarasnHax

89



Mpn ANHAMUYECKOM M3MEHEHWUN CBETOLBETOBON KapTWHbI B Nojie 3peHuns
nokynartesns BO3HUKaeT «3adpdekT ABMXKEeHUA». Ha nogcosHaTeslbHOM ypoBHe
3TO COMPOBOXAAETCA pacliMpeHneM BU3yaslbHOro Monsi, BOCNPUHMMAEMOro
rNasoM, U UHCTUHKTUBHbIM NEpPeMEeLLeEHNEM NIMHUN 3PEHUS K «ABUXKYLLEMYCSH
006 BbEKTY».

M3MeHeHus cueHapueB UHTEHCUBHOCTW OCBELLEHUS M OTTEHKOB 6esnoro
cBeTa B TeYeHue AHS cnoco6CeTBYOT AndhepeHUMpoBaHHOMY BOCIPUATUIO 1
YAOBNETBOPEHUIO WHAWBMAYAsIbHbIX OXWAAHWI B COOTBETCTBUM C MOJOM,
BO3pacToM M TUnNom Xxapaktepa nokynatensa ([58], [569]). B [60] onucaHa
nporpamMmma usmeHeHnss KUT M MHTEHCUMBHOCTW OCBeLLeHMs, paspaboTaHHas
TakMuM 06pa3oM, YTOOblI OKasblBaTb MOIOXUTENbHOE BAUSIHWE HA NepcoHan u
KMNEHTOB, «aKTUBUPYS» WX B TeYeHWe [HS, YMeHbllas AHEBHYI0 COH/IMBOCTb

U «feakTUBUPYs» KX BEYEPOM.

YTpo JeHb Beuep

PuncyHok 9.6- KoHuenuus HCL gna peanusauuv B TOProBOM LEHTpe

OnHamunyeckoe U3MeHeHWe OCBEeLLeHUsAs BUTPUH MO3BOSIAET obecneunTtb

NxX npuenekaTtenbHOCTb B TeyeHne AHA (I'Ipl/l APKOM eCTeCTBEHHOM CBETe) nB
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HOUHOE BpeMs, cosgasan addekTbl «WOW acbdekT» (YyAMBNEHWME) unm
«Stopping powery, 3aCTaBnsOLWLMIA OCTAHOBUTBLCS Y MOJKU C TOBAPOM.

Kputepuem adbeKTMBHOCTM NPUMEHEHUS AMHAMUYECKOTO OCBELLEHNA B
PO3HUYHOWN TOProBne ABNAETCS POCT 06beMa NPOAAK C €fWHULLI TOProBOM
nnowaanm no CPaBHEHUIO C BapuaHTOM npyu  OOLIMHOM  OCBELLEHUM.
KoadppuumeHT adpekTMBHOCTM npoAak NO OCBeleHUo Ks BO3MOXHO
oueHuTb No copmyne

s = (Var— Vo)V - 100 %, (9.3)

rae Va — Bblpyyka, AeneHHas Ha 1 M2 TOProBoi mnowagn 3a BbliGpaHHbIN
nepuog, npy AMHaMUYECKOM OCBeLLieHm, py6./m2;

Vo — BblpydKa, geneHHas Ha 1 M2 TOproBoW NnoLaau 3a BbiGpaHHbIN

NepVOA Npu 0GbIMHOM OCBELLEHUN, py6./M2,

9.3.3 Cnoco6 oueHkU achdekTMBHOCTU AUHAMMYECKOrO OCBELLeHUA

B MeAuLMHe

npaKTVIKa nprumMeHeHnsA CUCTEM ANHaMUYEeCKoro ocBeLweHnsa B
MEeVLIMHCKUX OpraHuW3aumsx OCHOBaHa Ha addektax BU3yanbHOrO U
HEeBW3yanbHOro BO3LENCTBUA Ha NaUMEHTOB U NepcoHan KnuHuki. Ecnu ana
nepcoHana 3gdeKkT OT npumeHeHus koHuenuum HCL BbipaxaeTcs B
CVHXPOHM3aUMN  UMPKaZHbIX  PUTMOB  Ana  OBecneYeHuMs  XopoLuero
Camou4yBCTBUSA U paboTOCNOCOOHOCTH B YCMOBUSIX CMEHHOW paboThl, TO ANns
nauneHTOB BO3AENCTBNE ANUHAMUYECKN U3MEHAEMbIM CBETOM MOXET BXOAUTb
B COCTaB HEMENKAMEHTO3HbIX METOA 0B NEYEHUS.

OhheKkTMBHOCTL HOTOTEPANEBTUYECKOrO BO3AESNCTBUA MNOATBEPXKAEHA
Ana uenown rpynnbl 3abonesanuit [1], [2], Hanpumep, ANs neYeHns genpeccun,
pacCcTPOMCTB CHa U NCUXMYECKUX PACCTPONCTB, KaK CPef,CTBO BOCCTAaHOBMNEHMUS
pexuMa opraHuaMa Mnpu CMEHE 4YacoBblX MNOACOB M CMEHHON paboThbl.
UccnepyroT no3MTnBHOE BO3AENCTBUE NMPY BO3PACTHOW AeMeHLUMN U GonesHn

Anburerimepa un MapkmHcoHa. Kpome Toro, AMHaMUYECKUA CBET MO3BONSAET
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yCKOpUTb peabunutaumio GonbHbIX MOCNE NPOXOXAEHWA OCHOBHOMO Kypca
neyveHus.

Bo MHOrux cnyvyasix nonoXuTenbHbIi 3PEEKT MOXET ObiTb BblpaXeH
CoKpaLleHnemMm BpemMeHn npebbiBaHnA BONbHOro B YCNOBUSAX CTauuoHapa. B
3TOM ChNy4Yae KOSIMYECTBEHHYIO OLEHKY 3hdekTa NPOBOAAT MO CHWXEHMIO
yncna KOWMKo-gHewn, NpoBeaeHHbIX GONbHBIM NPU eYeHnn B CTaumoHape npu
NPUMEHEHUN AVMHAMWYECKM W3MEHSIEMOrO CBETa MO CpaBHEHWIO C
HOpMaTVBaMu ANsi KOHKPETHOrO 3aGoneBaHus.

KoadhpmumeHT 3P PEeKTUBHOCTMN NPUMEHEHUA AVNHaMUYECKU
N3MEHSIeMOro ceeTa npu neveHun (Ky), BbipaXeHHbIA B NPOLIEHTaXx, B JAHHOM
Cnyvyae MOXHO OnpefennTb crnegyrwmm o6pasom:

Kit = (Dni — Di)/Dri - 100 %, (9.4)
roe Dm — 4ucno KomKo-gHEeR npoBefeHHbIX 60MbHbIM B cTauuoHape Ges
NPUMEHEHUS ANHAMUYECKN N3MEHSIEMOrO CBETA,;

D¢ — 4nCNO KOWKO-OHEN NpOBefEHHbIX OGOnbHbIM B CTauuMoHape C
NPUMEHEHNEM JNHAMUYECKN U3MEHAEMOro CBeTa.

9.3.4 Cnoco6 oueHKN 3pPeKTMBHOCTU NPUMEHEHUA AUHAMNYECKOro
OCBELWEHU B KyNbTYypPHO-3peNULWHbLIX Y4YpexaeHusX, My3esx, Ha
obbeKTax KynbTypbl

CeeToguogHoe ocselleHne 3apdPeKTUBHO UCMOMb3YETCH B KyNbTYpPHO-
3PENULLHBIX YYPEXAEHUAX B LIENAX OpraHnu3aumm npocTpaHcTaa, obecnedeHns
Bblpa3UTENbHOrO  CBETOAM3aWMHA, 3EEKTHON  CBETOBOA  Cpefbl B
NOMELLEHUAX.

B Mysesx u npoumx obbekTax KynbTypbl WCKYCCTBEHHOE OCBeLLeHue
AOJKHO CnocoOCcTBOBaTh peanusaumyv OCHOBHbIX (OYHKUMA: COXpaHeHue
Npou3BEAEHUA UCKyCCTBA U  WHbIX OOBLEKTOB W NpeAcTaBneHve ux

nocetutenam [63].
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OcCHOBHbIE (PYHKLN [MHAMUYECKOrO OCBELLEHMS] Ha faHHbIX 0OBbeKTax
3aknovaroTea B obecneyeHun:

- CBETOLIBETOBOW Cpefbl, afanTUPYHLLENCs K BUAY aKTUBHOCTW, COCTaBY
3KCMO3NLIMK, OKPYXKaIOLLMX YCNOBUIA B MOMELLEHUAX KyNbTYPHO-3PESNULLHbIX
yypexgeHun un obecnedvBalolien HOpMaTuBHble MokKasaTenu obuwero
OCBeLLeHus;

- 3(beKTMBHOrO  MPEeACTaBneHWs  3KCMNOHATOB C  YYETOM  UX
MHAMBUAYanNbHbIX CBOWCTB W KOHUENUWW BbICTaBKM, aKUEHTUPOBaHWUA
BHUMaHWUS NoceTuTenen K o0bLeKTy;

- COXpaHHOCTU OOBLEKTOB HA OCHOBE HOPMUPOBAHWUA NpeaenbHOW
rog4HON 3KCNO3NLMW;

- 3KOHOMUM 3NEKTPOIHEPTNN Ha LiENN OCBELLEHMSI.

3a uHTerpanbHyo oLeHKy a¢peKTMBHOCTU NPUMEHEHNS MHAMUYECKOrO
OCBELLEHNS NO CPaBHEHWIO C TPagULUMOHHLIMKA BapuaHTaMu BO3MOXHO
MPUHATL KOSMPULIMEHT Vi N3SMEHEHUSA NOCELLIAEMOCTU YUPEXAEHWIA KYNbTYpPbl

3a rog nocne sHejapeHna AnHaMmn4ecKoro oceeLLeHns:

Vim = (Par— Phnt) | Ppt - 100 %, (9.5)
roe Pk — nocewaemocTb obbekta ©6e3 nNpuUMEHEeHUs  AUHaMUYECKU
N3MEHSEMOrO CBETa;

Ps — nocewjaemocte of6bekta C NPUMEHEHNEM AUHAMUYECKM

N3MeEHAEMOro CBeTa.
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MonyyeHHble 3HaYeHNA NOTPe6AAeMOi MOLHOCTH, NOJTyYEHHbIE C LWarom
1 4, cyMMUpYIOT, 4TO onpefgenseT noTpebsieHne 3/M1EeKTPOSHEPTMn 3a OfUH
pabounii geHb. [OnA  nonyyeHuss 3sHepronotpebneHus OY 3a  mecay
Heo6Xo4MMO AHEBHOE 3HepronoTpebrieHne YMHOXWUTb Ha 4MCio paboumnx
[OHel B mecsiue.

PesynbTathl pacueToB [OHEeBHOro 3HepronoTpebneHns ansa
paccMOTPEHHOro NOMeLLEeHNs NokasaHbl Ha pucyHke 6.7.

Pesynbtatel pacyeTtoB 3HepronotpebsnieHns B MecAl, AN [aHHOro
NnomMeLleHnss nokasaHbl Ha pucyHke 6.8. PucyHOK 6.8 MOCTPOeH C y4yeToMm

Npon3BOACTBEHHOrO KaseHgapsa Ha 2019 rog,.

| I I \V \% \Y/ \V1 il IX X X X
Mecay ACYO -—— 6e3 ACYO

PucyHok 6.7 - [IHEBHOE 3HepronoTpeaneHvie
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