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16 CBETOAMOAbl, CBETOAUOOHbIE KITACTEPbI K CBOPKH

CBeTogmMoaoHoOe ocBelleHue
B CE€J/IbCKOM XO3AUCTBE.

TexHUuyeckHne acnekTbl NPOEKTUPOBAHMUS

1 NPOU3BOACTBA CBETOAMOAHOrO 0OOPYAOBaHUA

B Hacrosiee BpeMs CBeTONMOHOE OCBEIIeHNE
AKTUBHO BHEJPSETCS Ha NPEIPUATUAX CEJIb-
CKOTO X03s1i1cTBa Harmel crpanbl. Ocob6eHHO 9TO
OTHOCHUTCA K HTI/IHQBOI[CTBY u )KI/IBOTHOBOI[CTBY
B 11e10M. OCHOBHBIE IIPEUMYIIIeCTBA, KOTOPhIE
OTIPENIEJISIFOT BBIOOP IPEANPUSITHIL B IIOTIb3Y
CBETOIMOMIOB, 3aKJII0YAI0OTCA B CYILIECTBEHHOM
COKpAIIIeHUH OTPEOIICHIUS dIeKTPOIHEPI UL OCBE-
THTEIbHBIM 000PYIOBaHUEM, IIPOIOJIKUTEIBHBIM
CPOKOM CIIY>KOBI CBETOIMOMIOB U HX HAJIEKHOCTHIO,
a4 TaK)Ke YBEJIMYECHUEM IIPONYKTUBHBIX ITOKa3a-
TeJIell 3a CYeT MPaBIJIbHOTO BbIOOPA CIIeKTpa
cBeTa U 60JIee pAaBHOMEPHOTO pacIIpe/eeHIs
CBETOBOTO IIOTOKA.

Kommanus «Texnocser rpymm» (www.ntp-ts.ru)
nepBoil B Poccuu nmpucTynuia Kk pagpaborke
u HpOMbILHJ'[eHHOMy HpOI/I3BOJICTBY CBETO-
OUOMHBIX CUCTEM OCBEILEHUs [JIsl CEIbCKOro
xo3sicTBa. I14Th et Hasaj rpymna coenyanm-
CTOB HaIllell KOMITAHIH ITOCTaBUIIA TTepef] co60it
3aj1a4y CO3/aTh KOMIUIEKC TeXHUYECKUX CPEJCTB
Ha OCHOBE CBETOJUO0B, KOTOPBIH I103BOJINII
6Bl MCII0JIB30BATh CBETONMONHOE OCBEIIICHUE
B Pa3JIN9IHbBIX YCHOBI/IHX BbIpAalUBAHUA U CO-
Jep KaHUs NTULI U )KUBOTHBIX, OCYILIECTBIIATD
yIIpaBJIeHMe HHTEHCUBHOCTBIO CBETOBOTO IIOTOKA
B 3aBUCUMOCTH OT aJITOPUTMOB IIPEPBIBUCTOTO
ocsemteHus. B cepenune 2008 r. koMIa"Hus
NpeJCTaBujIa Ha PHIHOK CBETOJUOSHYIO CUCTEMY
OCBEIeHN 11 ITULEBOJYECKUX IIPeJIPUATUI
nop o6mum HanMenoBanueMm MCO «Xameneon».
B oT0 ke BpeMsl HAYMHAIOTCA COBMECTHBIE
¢ BecepoccniickuMm HaydHO-HCCIIEOBATENbCKIM
" TEXHOJOTUYECKUM I/IHCTI/ITyTOM IOTHUIEBOACTBA
(r. Ceprues ITocaj) uccnenoBaHus IO BIUSHUIO
CBETOJIMOIHOTO OCBEIIEHNS Ha CEIbCKOXO03AM -
CTBeHHYIO aTuny. bonpmne prI[HOCTI/I Ha Ha-
9aJbHOM OTalle BHI3BIBAJIO HEJOBEPUE K HOBOMY
1 He3dHaKOMoMy B Poccuu HCTOYHUKY cBeTa
CO CTOPOHBI IOTEHIIMAJIbHBIX MOKyIIaTeNIeN,
CKa3aJICd U DKOHOMUYECKUM KPUSUC TeX JIET.
Hekoropble KOMIIaHUM, KOTOPbIE Ceii4ac aKTUBHO
3aHUMAIOTCA IIPOU3BOJCTBOM CBETOJUOLHOIO
060pyIOBaHUSL, B TO BpeMs 3aHUMAIIHICh I1OCTAB-
KO JIIOMUHECLIEHTHBIX U JIJaMII HaKaJuBaHUs,

O6’bHBHHH CBETONUOABI CJIMIIKOM TOPOTUMHU
7 Hed(PeKTUBHBIME. [IepeIOMUTD CUTYaIIHIO
ynanoch BecHoi 2009 r., KoT/ia Ha4alKuch Ipef-
METHDBIE IIEPETOBOPHI C HECKOJIBKUMU IITUIIEBO/-
9ecKHMMU NpefnpuaTuamu. B mone-utoie 2009 r.
6BLIN 3aKITIOYEHBI IIEPBBIe OTOBOPHI, @ MOHTaX
CHCTEeM OCBeIIleHHs Ha OCHOBE CBETOJMO/I0B
HadvaJcs B CeHTsI6pe-okTsa6pe 2009 r. B Ha-
crosiiee Bpemst 6osee yem Ha 340 oO6bexTax 56
NpefNpusITUI CeIbCKOTO X03sicTBa Poccun,
Yxkpausnsl, Kazaxcrana u Pecry6iuku benapych
YCTaHOBJICHO CBETOJUOIHOE 060pyLOBaHHe
NCO «Xamemneon».

B macrodmumit MOMEHT MOKHO ITOJIBECTA HEKOTO-
Pble UTOTU PabOTHI M IPeNCTaBUTh UHGOPMAIITIO
110 3G EeKTHBHOCTU CBETOIMOIHOTO 000PyIOBa-
HUsI, OCHOBAHHYIO Ha JaHHBIX IPEINPUATHIH, Ie
YCTaHOBJIEHBI CHCTEMBI CBETOIIOIHOTO OCBEIIeHHUs
HaIIlero Mpou3BOJICTBA.

AHeproacpeKTUBHOCTb

Ceitgac TIPAKTUYIECKU HU Y KOTO HE BBI3bIBAET
COMHEHUS TOT cbaKT, 9TO CBETOIUOBI ITO3BOJISIIOT
COKpaTUTD HOTpe6J’I€HI/Ie JJIEKTPOOHEPI'UU HA OCBE-
IIE€HUE 110 CPAaBHEHUIO C JTaMIIaMU HaKaJIUBaHUA
B 8-10 pas. Ilo cpaBHEHUIO € TIOMUHECIIEHTHBI-
MU JIaMIIaMH1 U JPYTUMU UCTOYHUKAMU CBETA
SHCPI‘OS(I)(beKTI/IBHOCTI) CBETOOAMOJ0B MEHbIIIEC,
9EM 3aABJIAIOT HEKOTOPBIC IIPOU3IBOJUTEIIN CBE-

TOAHOHOTO 060pynoBanust. Openesnsionum
(akropom sBIIsIETCS TO, YTO OCOOEHHOCTH pac-
IIpejieJIeHIs CBeTOBOTO IIOTOKA M BO3MOKHOCTD
3a CUET IPUMEHEHUS IIOHMKEHHOTO HAIIPSUKEHUA
U [IOBBILIIEHHOM 3/1eKTP06e30I1aCHOCTH yCTAHOBHUTh
CBETO/IMO/IHBIE CBETMIBHUKHI HEITOCPeICTBEHHO
HaJ MeCTaMH, I1e HeoOXOAUM MaKCUMaIbHBINA
YPOBEHb OCBEIIEHHOCTH (HAIIPUMED, KOPMYIII-
KU U TTOMJIKH IIPH KJIETOYHOM COfIep>KaHUU
IITUIIBI U )KUBOTHBIX ), TO3BOJISIOT COKPATUTH
norpe6ieHre 3JIEKTPOIHEPTUN U TOBBICUTH
IIPOJIyKTUBHBIE [TOKA3aTeH sl 06ecredeHus
OKyIaeMocTH B Tedenue 1,8-2,2 roma. Henpss
3a6bIBaTh U 00 9KOJIOTUIECKOIT 6e30TIaCHOCTH
CBETOIMOJIOB B OTJINYHE OT JIIOMUHECIIEHTHBIX
JIaMII C TTapaMU PTYTH BHYTPHU KOJIOBI, 4TO
oTpepessieT TAKXKe 3aTPAThl Ha CIICIIHATIbHYIO
YTHIM3AIUIO.

Ha opnoit u3 miomanok B CTaBpOIOIbCKOM
kpae 3AO I'pymma arponpenmpustuit «PECYPC»
TPH Trojja Ha3aj, ObLIO YCTAHOBJICHO IIeCTHAIATD
KOMILTeKTOB crcTeM ocerernst CO «Xamerneon».
IIpoBemeHHBIN crienuanucTamMu nruiedabpuku
MOHUTOPHUHT PACXOJia JIEKTPOIHEPTHH Ha OCBe-
1ieHwe 3a Typ (B cpenHeM 43 HSA) IPU HATIOIBHOM
BBIPAIINBAHUH IIBIIULAT-OPOIUIEPOB 110 KOPITycaMm
C Pa3INYHBIMU UCTOYHUKAMU CBETA ITIOKA3aJI pe-
3yJIbTAThI, IPeCTaBIeHHbIe B TabuuIe 1.

B Hacrosmiee BpeMs B YKpauHe Ha IIpefi-
npusituu «[InemnTuiekoMOUHAT «3aIIOPOKCKHIT

Ta6nuya 1. [NorpebneHue aneKTPOIHEPrM Ha OCBELLEHHUE KOPNYCA NP HAMOJIbHOM BbIpaLLUBaHWH
UbINNAT-6pONepoB. A1 Pa3/uHbIX UCTOUHWKOB cBeTa (uBeToBas Temnepatypa 5500 K)

MNoTtpe6neHne
MakcumanbHas CTOMMOCTb 3N1€KTPO3HEPrum
JFasweput | TUMCTOWMKOS | coouennactua | SASKTPOHEPTANSATD | o ryp pyg (s pacuera
pnyca, YPOBHeE KOpMYWKW, K nTHLGL, IEBT/‘IBC 4,06 py6. 3a 1 kBt/4ac)
CBeTUNbHUKK
¢ TpyGUaTbimMm
18x96 AN g i 45 3145 127687
namnamu
CBeTUNbHUKK
C KOMMaKTHBIMM
18x96 HOMUAHECLIEHTHbIMM 45 1435 5826,1
namnamu
CBeTUNBHUKM
18x96 CBETOAUOAHbIE CUCTEMbI 45 921 373926
MNCO-1H «Xameneon»

nonynrPOBOAHUKOBAA CBETOTEXHMKA Ne 12013
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Puc. 1. Kopnyca ans conepykaHus poguTesibCkoro craga
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Puc. 2. 3asucumocTb notpebneHus
3/1EKTPOIHEPr1M CUCTEMOW CBETOLUOAHOIO
ocgelerus UCO «XameneoH» OT ypoBHS
OCBELLEHHOCTH MPH BbICOTE NOfBECA 3 M
[191 CBETOAMOLHbIX CBETHU/IBHUKOB
CH1050-12-60-X usetoBoM Temneparypbl
5500 K

YCTaHOBJIEHBI IBEHA/IIATh CUCTEM OCBEIEHNS
HCO «Xameneon» nys kopiycos 18x120 M ¢ po-
IUTeIbCKUM cTanoM (puc. 1). IlecTs KopIycoBs
13 IBeHAI[aTH 000PYyIOBaHBI CBETONMOTHBIMH
cicremamu B Hagaie despais 2012 r. PesynpraThl
OKCILIyaTal[i} II0Ka3bIBAIOT, 4TO 134 cBeTonuon-
HbIX cBeTmnbHIKAa CH1050-20-120-T MomHOCTBHIO
20 Bt npu BbICOTE TIO/IBECA 2,7 M IOJTHOCTHIO
3AMEHAIOT JIaMITbl HAKAJIUBAHUA MOIIHOCTBIO
100 Bt B xosnvectBe 240 ImIT. HA OTUH KOPITyC
1 006eCIIeYnBaOT HeOOXO MBI YPOBEHD OCBE-
meHHoCTH 90-95 51K, DHepromnoTpebiaeHne Ipu
9TOM CHMJKaetcs B 8,8 pasa.

[TpumeHenMe IMMUPOTHO-UMITYJILCHOM MOJTYJIS-
IIUH B Ka49eCTBe CI10co0a yIpaBIeHNUs IPKOCTHIO
CBETOJUOMOB I03BOJISIET 9P PeKTUBHO COKpAIIIATh
HOTpebIIeHre 9IeKTPOIHEPTUH B IIEPHOJ, IIOHNU-
JKEHHOW OCBEIIEHHOCTH M CO3/IaBaTh HEIOPOTHE
1 COBPEMEHHDBIE CUCTEMBI YIIPABJIEHUA APKOCTHIO
CBETONIMOJHBIX CBETHJIbHUKOB Ha OCHOBE ITPO-
IPaMMHUPYeMBIX KOHTPOJUIEPOB. 3aBUCHMOCTh
oTpeGIeHHs IIeKTPOIHEPTHH CBETONHOJHOM
CHCTEMOM OCBEIIIEHNUs OT YPOBHS OCBEILIEHHO-
CTH B KOpIyce pagMepaMu 21x93 M HalmoabHOTO
COIep/KaHMUsI UBIIIIIT-OPOIIEPOB IIPU BBICOTE
noxseca 3 M 130 cBETOAMONHBIX CBETHUILHUKOB
CH1050-12-60-X 1o pe3yabpTaTaM 3aMepoB Ipef-
CTaBJIeHa Ha puc. 2.

CyrecTBeHHBIM (AKTOPOM CHIDKEHIS 3aTpaT
IIPU UCIIOJIb30BAHIU CBETOMOIHOTO OCBEIEHH
SIBJIAETCS OTCYTCTBHE HEOOXOMMMOCTHU 3aMEeHBI
HUCTOYHUKOB CBETAa B TEYEHUE CPOKA CIIYKOBI
o6opynosanus. Ha onnoit us nrunedabpux
B Yenss6MHCKO 001aCTH B T€UeHHE IOYTH 110~
JIyTOPA JIeT IKCILTYyaTHPYIOTCS BAa KOMIUIEKTa
cseroauonnoro ocgemnennsa MCO «Xameneon»
KopmycoB pa3mepamu 18x132 M KJIETOYHOTO CO-
JiepKaHus PEMOHTHOTO MoJIofiHsAKa. CBeTONMOHbIE
cucreMnl ocgemeHns MCO «Xameneon» ycra-
HoOBJIeHBI B anipesie 2011 1. YpoBeHb OCBeIeH-
HOCTH Ha HIDKHeH Kopmyike 60 jk. I[BeToBas
temmeparypa 3500 K. CrieranucTsl mpenpusaTs
OTMEYAIOT 6e30TKA3HOCTh PaOOTHI 060PYIOBAHIU

WWW.LED-E.RU

Ha 6a3e CBETOIMOOB IIPOU3BOICTBA KOMITAHUH
«Texnocser rpynm» (puc. 3). B To sxe Bpems
Ha 19 KopIrycax TOro e IPeANpHATHS YCTaHOB-
JIeHBI KOMITAKTHBIE JIIOMUHECI[eHTHBIE JIAMIIbI,
3aTparsl nTHIehabPUKH TONBKO Ha 3aKYIIKY JIAMII
B3aMeH BBIIIEJNINX U3 CTPOs COCTABIIAIOT OKOJIO
100 TeIC. pY6. B Mecsin. B HacTosIIIIee Bpemst
Be/IeTCs IIOCTABKa CBETOJMOJHBIX CUCTEM
OCBeIleHM /IS II03TAIHOTO IIePe0CHaIeHus
9THUX KOPITYCOB.

Cpok cny>6bi
¥ HafileXXKHOCTb CBETOJMOA0B

Hama KOMIIaHUS HPOI/IBBO]II/IT CHUCTEMBI OCBEILICHU A
C Y9€TOM COBPEMEHHDBIX TeXHOJIOTUI B 06J'IaCTI/I
CBETOAMOOOB U SABJISIETCA y3KOCHeHI/IaJH/ISI/IpOBaH’

HBIM NpeAnpusiTreM. MBI 3aHUMaeMcCsI TOJIbKO
CBETOOUOOHBIM OCBEIIIEHUEM, UYTO IIO3BOJISET HAaM
IIOCTOSIHHO BECTU Hay4YHO-UCCIIeOBATEIbCKUE
1 OTIBITHO-KOHCTPYKTOPCKHE pabOThI IO COBEP-
IIIeHCTBOBAHUIO BBIITYCKaeMOTO 060PYHLOBAHHUSI.
Kaxk u B 1106011 COBEPIIIEHHO HOBO 061acTH
YeJI0BEYECKOM JIeSITeIbHOCTH, CBI3AaHHOU C MH-
HOBAIIMOHHBIMU TEXHOJIOTUSIMU, B HaYaJIe Halllel
OeATeJIbHOCTHU 6I)IJ'II/I u Heynatm, HO HaKOILJIEH-
HBII 6OTaTeHIIINIA ONBIT U 3HAHUS [TO3BOJISIOT
HaM IIPOEKTUPOBATh U IIPOU3BOIUTD HAIE)KHOE
1 KaIeCTBEHHOE CBETONUOLHOE 000pyHOBaHue,
KOTOPOE JIOCTATOYHO OBICTPO OKYMAETCS ¥ MOYKET
CITY’KHUTH 00JIee ISTH-IIIeCTH JIET.

HexoTopsle CYNTAIOT, YTO UCIOIB30BATH CBE-
TOJUOIBI B CEJIbCKOM XO3SMCTBE U IPOU3BOJUTH
OCBETHUTEIbHOE 060PYIOBaHIE HAa UX OCHOBE

Puc. 3. Kopryca KeTouHOro cofiepykaHusi PEMOHTHOrO MOIOAHSIKA
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Puc. 4. 3aBucrMoCTb cpoka ciy>k6bl CBETOAMO0B
[0 YMeHbLUEHHs CBETOBOTrO NOTOKA
Ha 50% & 3aBMCMMOCTH OT TEMNepaTypbl
Ha KpHCTan/e cBeToaMosa

ITOCTaTOYHO JIETKO U He IPeCTaBIIsIeT HUKAKOM
CJIOKHOCTH. JIOCTaTOYHO B3SITh TOTOBYIO ILTATY
KaKOFO-HI/IGYILL IIPOU3BOAUTEISA, HA KOTOPOI
YCTaHOBIIEHBI JIFOObIe CBETONHOMbI U JPaiiBephl
nuTanus Ha 220 B, u ocBenenue roroso. Ha camom
IeJie Bce He TaK IIPOCTO.

Cucrema CBETOIMOHOTO OCBEIIIeHNUS IPeICTaBIIsIeT
€060t CJIOKHBII KOMIUIEKC TEXHUYECKUX CPEJICTB,
I CO3/IaHUHU U TIPOU3BOZICTBE KOTOPOTo Tpeby-
€TCAa y‘{I/ITbIBaTI) 6OJII>H_IOe KOJIN49eCTBO 3aqaCTyIO
B3aMMOHCKIIOYA0IINX (HakTopos. PaccMoTpum,
HaIpuUMep, CBETOANOIHbIE CBETIIIbHUKY. [1pn
WX [POEKTUPOBAHUH U IIPOU3BOICTBE HEOOXO-
IUMO COOJIIOIATH OTIpe/ie/IEHHBIE JJIEKTPUIECKUe
U TeMIlepaTypHble TpeOOBaHUS K OKCILTyaTaIlnu
cBetozinofoB. CPoK CIIy>KOBI HICTOYHUKOB CBETa
Ha OCHOBE CBETO[MO/IOB HAIIPSIMYIO 3aBUCUT
OT TeMIIepaTyphl Ha KPHCTaJIIe ¥ pabovero Toka:
4eM MeHblIle TeMIepaTypa u/win pabodnii ToK,
TeM fosblie 6yneT paboTaTh CBeTOLUOA. Jist
mpuMepa Ha puc. 4 npeacrasieHa HGOpMAIUs
Ha OCHOBE JaHHBIX I10 CBETOAMOAAM KOMIIaHUU
Seoul Semiconductor.

Eciu cpaBHUBATH [IPOIOJDKUTENIBHOCTD PAGOTHI
ILIs TeMIIepaTyp Ha KpucTasuie cseronuona +70 °C
(rouxa 2) u + 80 °C (TouKa 3), MBI yBUIUM, 4TO
BO3pacTaHUe TeMIIepaTyphl BCero Juiib Ha 10°
MPHUBENET K COKPAIIEHUIO CPOKA CIIYKOBI CBe-
toguona npumepHo Ha 20 000 ¥ (60see 1BYX
JIeT HEIPEPhIBHOM 9KCIUTyaTaluu). B maHaOM
cJIydae BaJKHO TO, UTO JIa)Ke JJOCTATOYHO He-
60JIBIIIOE CHIDKEHHE TeMIIePATYPhI IIPUBOJUT
K CYH_[eCTBeHHOMY yBeJII/I‘{eHI/IIO BpeMeHI/I JKU3HU
cBeTonuoMa pu (PUKCHPOBAHHOM pabodeM TOKe.
CobrofieHre TeMIIEPaTyPHOTO peKUMa paboTh
cBeTOMOmA 00eCIednBaeT s IPUMEeHEHUEM
CIICIIUAJIbHBIX TEXHUYCCKUX pemeHHﬁ, HanpaB—
JIEHHBIX Ha MaKCHMaJIbHOE CHIDKEHUE Pa3HUIIBI
TEeMIIepaTyp OKPY’KaIOII[eil CPeIbl U CBETOIHOMA.
Jl1st TOMeIIeHu i, Ihe CONEeP>KUTCS MTULA, 3TO
OYeHb BXKHO, TAK KaK TEMIIEpPAaTypa B ITUIHUKE
MOXKeT HoxonuTh 0o +40...+45 °C. Haubonee
9KOHOMUYECKH ¥ TEXHIIECKHU [1eJIeCO0OPa3HbIM
€r10co60M B JJAHHOM CITydae SIBISIeTCs [IPUMeHeH e
ATIOMUHHEBOTO PainaTopa B KOHCTPYKIIUHU KOP-
IIyca CBeTWIBHUKA, Ha KOTOPOM KPEIHTCS IIaTa
€O CBETOJIMO/IAMH, UMEIOIIEr0 HEIIOCPeICTBEHHBLI
KOHTAKT C OKpy’Karomiet cpenoit. Takum o6pasom
3IeCh «OTBOEBBIBACTCS» Ka)KMIBII IPajlyC TeMIIe-
PaTyphl KPUCTAJUIA CBETOAUO/A, YTO IO3BOJISIET
MAaKCUMAJIBHO IIPOJUIUTH CPOK ero C1yKObL. Ecin

Puc. 5. OguH 13 BapMaHTOB CBETOLMOLHOTO
ceetunbHuka UCO «XameneoH»

IIPOAHAIU3UPOBATD KOHCTPYKIUU CBETONUOIHBIX
CBETIILHUKOB BeIyIINX MHPOBLIX IIPOU3BOIUTE-
JIeH CBeTOMOIHOTO 060PYyIOBAaHMS, BUTHO, ITO
TIPU MOIIIHOCTH CBeTM/IbHUKA 5—10 BT u BhIIIIE
B KOHCTPYKTHB KOPITyca CBeTUJIbHUKA 00s13a-
TeJIbHO BXOJUT aJIIOMUHUEBBIN TEIUIOOTBO],
(puc. 5). AoMUHIeBas YaCTh KOPITYCa O3BOJISET
CO6I0IaTh ONTUMAJIBHBIII TEITIOBOI PEXKUM pa-
60TBI CBETONUOMIOB, @ KPBIIIKA U3 IOTMMEPHBIX
MaTepHuaJoB 06eCIIeYnBaloT TePMETUIHOCTD
110 KJ1accy 3anuThl [P-66.

Tem He MeHee HEKOTOPBIE IIPOU3BOUTENN
CBETOIMOIHOTO 060PYIOBAHUS PEIIAIOT PO~
6J1eMy yCKOPEHHOI ierpajlallii CBETOINONOB
B CBETWIbHUKAX MOIIHOCTBIO 10-20 Bt 1 Gotee,
I UCTIOJIb30BAHUN BHEIITHETO KOPITyca II0JTHO-
CTBIO U3 IIOTMMEPHBIX MAaTePHAIOB, 06 IafaOIINX
IIJIOXOU TEIUIOIIPOBOAHOCTHIO, H3OBITOUHDIM
KOJINYECTBOM CBETO/IONIOB B CBeTHIIbHUKE. B He-
KOTOPBIX CTy4asX Ha Ha4aJIbHOM 9TaIle yPOBeHb
OCBEIIEHHOCTHU TaKUX CBETUJIIbHUKOB IIPEBBIIIAET
3aJIaHHBII B IIOJITOPa-IBa pasa. Takoit criocob He-
2 dexTuBeH IKOHOMIIECKH, TAK KAK BO3PACTAET
croumoctb obopynosanus. Kpome toro, u3-3a He-
JIMHEHHOM 3aBICUMOCTH IETPajlallii CBETO/IMO/I0B
OT TeMIIepaTypbl CPOK CITYKOBI TAKHX CBETHILHIKOB
BCe paBHO cHIDKaerca Ha 20-30%.

CobimrofeHre TpeGOBaHUIA 110 pabodeMy TOKY
IIOJIHOCTBIO JIOKUTCS Ha CHCTeMY IINTAaHHSA CBe-
TOIMOJIOB, KOTOPasl I0JKHA He TOJILKO COXpa-
HATb HOMUHAJI IUTAIOIIETO HAIIPSDKEHUA U TOKA
B OIIpelleIeHHbIX IIpefieaX, HO 1 00eCIednBaTh
3aIIUTy CBETOAMO/OB, HAIIPUMepP OT OPOCKOB
HaIPsKEHUS TPOMBIIITIEHHON CEeTH. KpOMe TOTO,
OHa JIOJDKHA COOTBETCTBOBaTh TpedosanmsaM IOCT
u MOK 110 971eKTPOMAarHUTHOH COBMECTUMOCTHI
7 UCKaKeHNIO TTapaMeTPOB HANPSKEHUS TIPO-
MBIIIIEHHON CeTH, Ta0bl HCKIIOUUATD BIUSHUE
Ha Jpyroe 060pynOBaHHe, YCTAHOBJICHHOE B 10~
MeIIeHHH. DTO OYeHb BaKHO 110 IPIYUHE HATHIHSA
B ITUYHUKE CJIOKHOH 2JIEKTPOHUKH, JIOKHOE
cpabaTbIBaHMe KOTOPOIT WU BBIXOJ U3 CTPOS
IIpuBeZieT K OTKJIIOYEHHIO, HaIIpUMeP, CUCTEMBI
BEHTWIAIUU U, KAK CIeICTBUE, K TUOEIN IITULIBI
yepe3 CIUTAHHBIE Jachl. BOIBIIMHCTBO MaTOMOIIHEIX
IpafiBepOB, BBIITY CKAeMbIX ITPOMBIIIIIEHHOCTLIO,
HE COOTBETCTBYET OTUM TpeéOBaHI/IHM. 311er
HeOOXONUMBI IIOJIHOL[EHHbIe 6JIOKU IIUTAHNS,
cepTudUIUPOBAHHBIE II0 COOTBETCTBYIOITIM
ITOKa3aTesIsAM.

Hesb3st 3a0BIBaTh 1 O KadeCTBe CBETOLUOIOB.
HexoTopble KOMIIaHHH, ITpe/JIaraloniue CBeTo-
IHMOJIHBIE CUCTEMBI OCBEIeHHUS], UCIIOIb3YIOT,
KaK OHHM TOBOPSAT, CBETOAUOIABI BEAYIIUX MUPO-
BBIX IPOU3BOJIUTENEH, IPUIeM HaUMEHOBaHHE

MIPOU3BOAUTEIIS MEHSETCS KaK/ble HECKOIBKO
Mmecsres. K coxxanieHno, H3BeCTHBI CTydaH, KOT/a
CBETOIMOIBI 3as1BJIEHHOTO KJIAacca TaHHBIN IPOU3-
BOJUTENIb IIOIPOCTY HE IPOU3BOAMT U HUKOIZA
He npousBoauI. Takoe HEIOCTOSHCTBO 9acTO
[IPUBOJHT K [e3MH(OPMAINU U TOBOPUT O TOM,
YTO WHKEHEPHI NAHHBIX IIPEJIPUATUIA IPOCTO
c1abo pa3bUparOTCst B TEXHUYECKUX 0COOEHHO-
CTSIX Pa3IUYHBIX KJIACCOB cBeTonnonoB. Hamu
creruanucthl 60see 10 JeT COTPyAHUIAIOT
C KPYTIHBIMU TIPOU3BOJUTEISIMHI CBETOTUONOB
U IIOJIYIIPOBOIHHUKOBBIX CTPYKTYP (KPUCTAJIIOB),
Harpumep ¢ komnanueit Epistar (TaiiBanp). 1o
He 3Ha4YMT, 9TO MBI HE paCCMaTPUBAEM U IPyTUX
NIpoU3BOUTENEH, TAKUX Kak Samsung, Cree,
Nichia, OSRAM Opto Semiconductors. Beroop
KJIacca ¥ THIIA CBETOIMO/IOB IIPOUCXOMT Ha OCHOBE
OIITHMAJIBHOTO COOTHOIIEHUS OOJIBIIOTO KOJIU-
YecTBa 3a4acTyI0 IIPOTUBOPEIUBEIX (PaKTOPOB,
TaKHUX KaK, HallpIMep, Ka4eCTBO U KOHCTPYKIUs
CBETOZINOMIOB, UX CTOMMOCTE. B 3aBucumocTn
OT HCIIOJIb3YEMBIX CBETOIUONIOB IIPOEKTUPYETCS
KOPIIyC CBETIIbHUKA, I7le YYUThIBAETCS OTBOJ TeILIa
1 FepMETUYHOCTb CAMOTO KOPITyCa CBEeTHJIbHUKA.
Baxnyto posib B JaHHOM CJTydae UMeIOT U TeCTOBbIE
HCHBITAHNUS BHOBb CO3JaHHBIX CBETUIbHUKOB,
KOTOPbIe BKJIIOYAIOT MCCIIEOBAaHUSA CBETONHUO-
IIOB Ha Jierpajjaliuio B TedeHue 6—8 Mecanes Ipu
Temrepatype +45...+50 °C, a TaxKe UCTIBITAHUSA
Ha TepMETUYHOCTb KOPIIyCOB CBETUJIbHUKOB
IIpU MOIKe aIlflapaTaMy BBICOKOTO AaBJIEHUS
1 XMMUYECKYIO CTOMKOCTb IIPU UCIIOIb30BAaHUN
ne3nHUIUPYIOIINX [IPErapaToB.

HarnsapapiM npuMepoM HaJIeKHOCTH U JIOJITO-
BEYHOCTH CBETOAHOIHOTO obopynosanus MCO
«XaMeJIeoH» SIBJISIOTCS Pe3yIbTAThl U3MEpPEeHUT,
BBINIOJIHEHHBIE Ha IIoIasKe basaxoHoBcKas
CraBpormosbckoro kpast 1 aBrycra 2012 r. (puc. 6).
OcBelIeHHOCT B JIECATH KOPITyCaX HallOJbHOTO
cofiepsKaHusI IbIUIIT-OPOiJIepOB COCTaBHIIA
B cpefHeM 45—46 JIK, yMeHbIIIEHUE CBETOBOIO
IIOTOKA B TeYeHHe MOYTH TPeX JIEeT C Hauasa 9Kc-
ILIyaTalluy COCTaBUIO 8—9 % OT HaYaJIbHOTO
B cenTsiOpe 2009 r. (50 1K) mpu BBICOTE MOAIBECA
CBETUJIbHUKOB 2,4—2,5 M. DTOT II0Ka3aTesIb ABISETC
04eHb XOPOIIUM JULI CBETONUOIHBIX CBETUIBHUKOB,
9KCILTyaTalUsl KOTOPBIX IPOXOAUT B IOCTaTOYHO
He6IaroNpUATHLIX yCI0BUsIX. [1pu He06X0aNMBIX
11 npeanpuarus 35—40 JIK JaHHbIe CUCTEMBI CBe-
TOIMOJHOTO OCBEIEH s MOTYT 9KCILTyaTHPOBAaThCA
elne TpU-deThIpe rofia. KoamdecTBo BBIIEAIINX
13 CTPOSI JIAMII 110 Pa3HbIM IPUYKMHAM 32 IIEPUO]]
9KCIUTyaTaluK COCTaBIIIO 1-2 miT. u3 120 u 6osee
CBETWJIbHMKOB Ha NTUYHUK. [TpakTudecku Bce
BBILIEJIIIINE U3 CTPOSI CBETIILHUKY OBLIH BOCCTa-
HOBJICHBI CHJTAMH CIIEI[HAINCTOB ITHIIehaOpHKHL,
TaK KaK UMEIOT pa30OPHBIIl KOPITYC U IIPOCTHI
B YCTPOJMCTBE.

Oc060 X0TeI0Ch 6bI OTMETUTD CBETOLHOLHOE
o6opynoBaHue, peHa3HAYCHHOE UL HCIIOIIb30-
BaHMSA IIPY KJIETOYHOM BBIPAIIIUBAHNH ITBITUISAT-
6poitnepos. C OTHOI CTOPOHBL, 3TO CYIIECTBEHHOE
CHIDKEHHe HOTPeOIeH s 9JIEKTPOIHEPTHH 32 CIeT
PacIojIoKeHU MaJIOMOIIHBIX CBETUILHUKOB
1,2 Bt HenmocpencTBeHHO Hal KOPMYIIIKaMHU
Ha BbIcOTe 40 CM OT IIOJIMKA KJIETKU U yBelude-
HUe IPON3BOICTBEHHBIX ITOKa3arenei. C apyroit
CTOPOHBI, CJIEAyeT Y4ecThb Topaszio OoJiee JKeCTKUe
YCIIOBHA 9KCITyaTalluy, ONpesieiseMble KPaTKUM
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CBETOAMOObl, CBETOANOAHbIE KITACTEPbI M CEOPKHA

Puc. 6. Kopnyca HanonbHoro coaepykaHus 6poiinepos Ha niowaake banaxoHosckas

CPOKOM BBIPAII[MBAHNS IITHIIBI I, KaK CIIC[ICTBHE,
6oJ1ee TaCTO MOMKOM 1 06PaBOTKOM KIE€TOTHOTO
060pPYIOBAHUSL, PACIIOIOKEHIEM CBETHIbHIKOB
HEIOCPEICTBEHHO B KJIETKE U UX GOJIBIIIM KOJIH-
4ecTBOM. Bce 910 n1pebsiBisier u GoJiee xKecTKue
TPe6OBAHNS K CBETOAUOLHOMY 000PYIOBAHUIO.
CBeTOMO/{HbIE CBETH/IBHUKH W JIMHUH [T TAHIS
JOJI>KHBI 6BITI) MAaKCUMAJIBHO U30JIMPOBAHBI
OT BO3JIEICTBUSI BOJI Ml XUMHYECKHUX PEAreHTOB,
a caM KOPITyC CBETHIIBHIKA JIOJUKEH OBITH repMe-
THYEH U CTOCK K MEXaHIIeCKIM BO3MICHCTBHSIM
(BO BpeMst MOVKH U BBIPAIIIUBAHKS ITUIIBL, 0CO-
GEeHHO Ha IIOCIIeHNX ITAIax). DTH HapaMeTpsl
IOJDKHBI 06eCIIednBaThCS B TEYEHIE BCETO CPOKA
CI1Y’KOBI CUCTEMBI CBETOJMOIHOTO OCBEIIIEHUSL.
CrieruaucTsl Hallleli KOMIIAHUH YEJISIOT 110~
BBIIIIEHHOE BHUMAHNE COBEPIICHCTBOBAHIIO
06opynoBaHus 9TOro Kiacca. OfiHa U3 IOCIeNHIX
Mopu(UKAIMIl CBETIIBHUKA JJISL KJIETOYHOTO
COJIepKaHUSI LBIIULIT-GPOIIEPOB YCIIEIITHO HC-
nonb3yercst Ha OAO «[Truredabpuxa Senenerxas»
(puc. 7). CBETHIbHIKY PACIIONATAI0TCS Hall KOKIOH
KOPMYIIKOI M CO3[AI0T MAKCUMAJIBHbII yPOBEHb

ocereHHOCTH 710 100 JIK Ha KOPMOBOM (ppOHTe.
IIpocTpaHcTBeHHOE pagHeceHHe CBETOIMONOB
U pacHoJIo)KeHNe CBeTUIBHUKA ITOTIepeK JIINHBI
6aTapeu 103BOJISIET, KPOME TOTO, CO3IATh HE0O-
XOJIIMYIO OCBEIIIeHHOCTD Ha IIOMIKaX. B Teqenune
10 MecsIIeB 9KCIUTyaTaluu ¢ OKTI6pst 2011 T.
13 4 460 CBeTMIIBHUKOB, BXOZISIIINX B COCTAB TPex
CHCTeM CBETOIMOIHOTO OCBEIIIEeHHUs, TI0 Pa3HBIM
NIPUYUHAM BBIIIUIO U3 CTPOSI BCETO IISATh CBETO-
ITMOIHBIX CBETIIbHUKOB.

Cucrema cBerommonuoro ocsermenus MCO
«XaMesTeoH» IPOU3BOICTBA KOMIIAHUH «TexHOCBeT
TPYII» HMeeT IPEUMYIIIECTBA 1 B IIIaHE 3JIeKTPO-
6e3omacHoctu. O60pynoBaHHE COOTBETCTBY -
et TpeboBanusam [1YD-7 s skcrnyaranuu
B IIOMEIIEHUSX C MOBBIIIIEHHON OMAaCHOCTHIO
comracuo 1.1.1.13, 1.1.7, 1.1.8, 1.1.11 (Bax-
HOCTB BhIIIe 75%, Temnepatypa +35 °C u BblIIIe,
[IbUIB) 32 CYET UCIIOJIb30BAHUS TePMETUIHBIX
cBeTubHUKOB (IP 66), Kabeseil ¢ yTOJIIIEHHON
BHEIITHEN U30JIAIEeN IIPY HAIIPsUKEHU U U TaHUS
24 B (sBnsercsa 6e30macHbIM cornacHo [1YD-7).
DJIeMEHTBI CHCTEMBI CBETOIOHOTO OCBEIIICHNS,

Puc. 7. CeToguoaHOE OCBELLEHME NPH KNETOUHOM BbipaliMBaHUK LbINAAT-6poinepos
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HCTIOIB3YIOIINe HanpsiKeHne muTanus 220 B,
Pa3MeNalTCsA Ha CTEHAX B OIPe/IeJIeHHbIX Me-
CTax, I7le PacIoJIOKEHO Ipyroe 060pynoBaHUe
NITUYHUKA C TAKAM K€ HAIIPSUKEHUEM IMUTAHUS
1 IIPOXOZIAT MaruCTPaad BEICOKOTO HAIIPSDKEHUS
220 B. [lonapanue Hanpspkenus 220 B va metain-
JIOKOHCTPYKIIMX MCKJIIOYEHO IBYMS CTYIIEHAMM
3aIIUTHI B OJIOKAX COIPSDKEHUS. 3aluTa CAMUX
6710K0B 00eCIIeYNBaCTCSI KOHCTPYKIIUEH MeTasl-
JITYeCKOTO IKada IPOMBIIUICHHOTO IIPOH3-
BozcTBa. KopposuiiHas 3amiura 1 yCTOHINBOCTD
K arpecCUBHO Cpefie JOCTUTAeTC IPUMEHEHUEM
CIENNATBHOTO JJAKOKPACOIHOTO MMOKPBITHS MeTall-
JIMIECKUX JaCTeld, a TaKKe TPUMEHEHNEM KOMMY-
TAL[UOHHBIX KOPOOOK U3 YCTONTUBBIX K II[eJIOUHBIM
1 KHCJIOTOCOTEPIKAIIMM CPeICTBaM IOIMMEPHBIX
MaTepuanaoB ¢ kiaaccom IP66. 'epmernanocTh
KOMMYTaIllHOHHBIX KOPOOOK U METATTIUIECKUX
rkaoB 0b6ecreInBaeTCs IpUMeHeHIeM BUH-
TOBBIX COEJUHEHNI U PE3NHOBBIX ITPOKJIA/IOK.
Takum 06pa3oM, MOITKa CBETHILHUKOB B OT/IMIHE
OT JIFOMUHECIIEHTHBIX JIaMII ¥ JIAMII HaKa/TMBaHUs
MOJKET OCYIIeCTBILIThCS IIePCOHANIOM 6e3 CIienu-
JILHOTO OIIYCKa, BO BKJIOYEHHOM COCTOSHUH,
1 IIOJIHOCTBIO Oe3omacHa. [ToHImKeHHOe HalpsDKeHIe
IUTAHUS TAKoKe CIUTAETCSI OMHUM U3 CIIOCO60B
HOBBIIIEHNS TT0KapO6E30ITaCHOCTH.

BnusaHue cBeToguogHoOro
ocCBelleHUA Ha NPOAYKTUBHbIE
nokasarenu

Hamra kommanus nepsoit B Poccun cospana
U B IPOMBIIIUICHHBIX MacITabax IpUCTyIImIa
K BbIHyCKy CBE€TOOUOOHBIX CUCTEM OCBCIIICHUI
IS CeTbCKOTO X035AMCTBa. B wactHOCTH, 00 3TOM
CBUIETEIBCTBYET MOJIYIeHHBIH COBMECTHO
co cientmanucramu BHUTUIT r. Ceprues ITocan
[IpUOpHTET Ha n300peTeHue crocoba copepxa-
HUS CeJIbCKOXO3SICTBEHHOM NTHITEL. baromapst
0COBEHHOCTAM NpUMeEHEHUs CBETOIUOTHEbIE

HUCTOYHUKU CBETA, KaK ITOKAa3bIBAIOT HAay4YHbIE
HUCCIeT0OBAHNSA, IPOBOAUMBIE BO BCCPOCCHﬁCKOM
HayIHO-UCCIENOBATEIBCKOM U TEXHOJIOTUIECKOM

Puc. 8. Broku conpskeHus U3 coctasa
cBeToaMoaHoN cuctembl ocseweHns UCO
«XameneoH». MeTannnyeckum wrkadp
obecneunBaeT ONTUMaIbHbBIN
TemnepaTypHbIi pexum paboTbl
3NEKTPOHHOrO 06opyAOBaHHS ANS
MaKCHMasIbHOTO NPOAJIEHUS CPOKA CyXKObl
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Puc. 9. Busapuit 3aropckoro akcnepumeHTasbHoro naemexHoro xo3ssiucrea BHUTUI r. Ceprues Mocag.
Wccneposanus nposogsatcs Ha obopyaosarnn UCO «XameneoH»

nHCTHTyTe nTHIeBoacTBa . Ceprues [locaz, mo-
3BOJISAIOT CYIII€CTBEHHO MOBBICUTDH ITPOIyKTUBHBIE
II0Ka3aTes! B ITULEBOACTBE. B acTHOCTH, TIO pe-
3yJIbTaTaM MCCIIEOBAHUI MOKHO 3aKJIIOUUTD, 9TO
TIPY CONeP;KaHUH SIMIHBIX KYP IIPOMBIIILIEHHOTO
CTajia B KIIETOYHBIX GaTapesix HOBbIIT CIIOCO0 JIOKaTb-
HOTO OCBEIIeHHS CBETONNOTHBIMU CBETHIbHUKAMU
6estoro Terutoro criektpa (2700-3500 K), o cpas-
HEHUIO C TPAUIIMOHHBIM CIIOCOO0M, TTO3BOJISIET
TIOBBICUTD: COXPAHHOCTb IIOT0JIOBbA Ha 2,8—4,6%;

AUIEHOCKOCTDh Ha Ha4aJbHYIO U CPEHIO0 He-
cymky — Ha 9,8-16 u 9,1-12,6%; maccy sun —
Ha 1,9-2,9%; BBIXON, U1 KaTETOPUH «BBICIIAS»,
«oTbopHas» u «mepBas» — Ha 1,1-1,2; 2,1-6,0
1 5,4-7,3%j BBIXOJl ANIHOM MACChI HAa HAYaJIbHYIO
U CPeIHION0 HeCcylIKy Ha 12,8-17,8 u 12,4-14,2%
IIpU CHWDKEHUH 3aTpaT KOpMa Ha JeCATOK SIULI;
1 xr sm4Hoit Macchl — Ha 8,6—11,7 1 10,9-12,7%.
D hexTHBHOCTD TOKATHHOTO OCBEIIIEHHUS! CBETOMIH-
OJIHBIMU CBETHJIBHIKAMHU GEJI0TO TEIUIOTo CIIeKTpa

ocgertenus (2700-3500 K) nonrBepamnack u npu
BBIPAIIUBAHUN LIBIIUIAT-OPOIIEPOB.

B Hacrosmiee BpeMsi KOMITaHHEH OPTaHU30BaHO
JloYepHee IIPeNIPUSTHE I10 IIPOU3BOACTBY CUCTEM
OCBEIIIeHNs] HA OCHOBE CBETOJIMOIOB JIJIsI CEILCKOTO
xo3stiicTBa B Ykpanne. O60opyoBaHue, KOTOpoe
Oyner IpOU3BOUTH KOMITAHHS « TeXHOCBET IPyIII
YkpauHa» B . MUPropo, He OTIMYAETCS 110 Ka-
YeCTBY OT POCCUIICKOro. OCHOBHBIM OTINYUEM
CTaHeT IPUBJIEKATEIbHAS IS YKPAUHCKOTO
PBIHKA CTOMMOCTb 000PYLOBaHMUsI, KOTOpas,
eCTeCTBEHHO, He Oy/IeT BKII0YAaTh PacXO/bl
Ha [IePeBO3KY, TAMOKEHHBIE [IOIIINHBI U IPYTHE
3aTpaThl, IPUCYIIIHE UMIIOPTY 000PYIOBaHUS
U3 JPYTOM CTPaHBbI.

Taxum 06pa3oM, HCIIOIb30BAHIE CBETO/IN-
OIIHOTO OCBEIIeHHsI IPOU3BOACTBA « TeXHOCBET
prHH)) IIO3BOJIUT CYILIECTBEHHO CHU3UTD 3a-
TPATHI CEJIbCKOXO3SIIICTBEHHBIX IIPEIIPUSTUI
Ha 9JIEKTPOIHEPTHUI0, CTOUMOCTb KOTOPOII 110~
CTOSIHHO PacTeT, COKPATUTh B HECKOJILKO pa3
pacxozpl Ha 06CITy)KUBAHIE CHCTEM OCBEILIEHNUS,
UCKITIOYUTH HEOOXOMMOCTD 3aMEHBI HICTOYHHKOB
CBETA M UX YTHJIN3ALUH, IIOBBICUTH IIPOIYKTHBHBIE
nokasaresnu 3a caeT 3¢ (HeKTHBHOTO MPUMEHEHUs
PEXIMOB IIPEPBIBUCTOTO OCBEIIIeHNsI, 00eCIIeYnTh
HI0’KapO- U 3JIeKTPOOE30IIaCHOCTh B KOPITYCax sl
BBIPAIIMBAHUA U COACPIKAHUSA JKUBOTHBIX U IITUIIBL.
OKyI1aeMoCTb CUCTeM CBETOMOIHOTO OCBEILIeHHSI
TOJIBKO 32 CYET CHIDKEHNUS 9HEPronoTpedIeHns
B T€YE€HUE I'o/ia IIpU 3aME€HE JIaMII HaKaJIUBAHUA
1 JI0 IBYX JIET IIPU 3aMeHe JIIOMUHeCIeHTHbBIX
JIAMII TI03BOJIUT CHUBUTH Ce6ECTOMMOCTD IIPO-
IYKIMH, TOBBICUTH €€ KOHKYPEHTOCIIOCOOHOCTD,
YTO TIOTOKUTETBHO CKOKETCSI Ha PeHTabeIbHOCTH
IIPOU3BOJICTBA. °

NnoaynPOBOJHNKOBAA CBETOTEXHMKA Ne 12013



