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:raa:rSanua;qola'nnru ourwo$aoa LED

1.:raa:rdurtta.r -aq

drt-nmuEnr:urtrniSluniinrrur.l:ca':do'odauaon :cxu'flYla-':r1tr LED tvr'oi'quidaulu

arnr:oirrltordrr-nnrn6nr:urun:-Sluorinrlln:lnr:trlduulraoqJ:cralqta'':lruLEDhdrrinratrBnr:

uranigur.rni :uriliu r,920 xaao :1flact6uno'':d

1.1vaonlifl'r'difl LED urlndldla'll1l]lYhhhirfiu zo iqd n:urr q,588 xaoo vlouYllJxaagYlqaat:a

rsui T8 'uu'Io go r'n!d

t.z raaqlrlflrtio LEo r]rrqnrrira-{.:'lu1 r{itritfiu 1o iq0i nlu?r 730 xaoo rourulaoorlqoat:attud

T8 turo 18 iod uavrourulaonvlqoot:atsuti t5 lurn 18 iqel

1.3 xaaqfldflltio LED BuLb lu1uri1ri'la"!i1dYlflrLirfiu to iord liuru 1,552 xaoq vnwllxaoerYleoo

r:arqud turo 20 'r'fld

1.4 xaanlylfllrin LED lll1qn',rfira'ilrlrlylfl1Ljrfix 2001"fld i'11]2u 20 xaoo ylnllllullaofl FLood L'ght

1l]1o 400 itl(i

1.5 vaori flllifl MR 1o rilrtrrirrira"{$r1 fllLilfiu 7')"fl!i rill]?u 30 vaoo vrnllruvaoq ["1R 16 11'lTo

So .r.qs{ Iqaiyaonl flrfirauasioqiua6qn-fudluri Lidrunr:ldqurrdauuacllliwo.wil6u #.!dlunr:

o'rriunr:q'indr'Iarnan'ufirirlr,riarara ilrulcdo!91"rtil]nr:l-nr{dauliarjoluurvrio!frnrr:Javoru

uin ruaorrfi Ifi a ulxanrn6tvn'alt6l

2.,riodruuouasqruinunptour;toluaon tf D

tgur Iu

2.1.1 1dlJ6fln-rud LEo chip i1nlidvr{flaqiiqrunu4': trir NlcHlA, CREE' osMM opto'

Evertight, PHlLlPS u;0l,fi artvir (nio vfi'r6oil:o'r nuidvr{H6or)

z.t.z fi rird'.:1t{flrdtl:ir:':r (lnput Power) rirruoliri'lf

1urnlritfilr to r"nd (drviruaoo LED vnuruuaan FLuorescent T8 18w)

- fl!]nLi!filr 20 2-od (d'lvilrnoo LED 'yltuYM,laoq Ftuorescent T8 36W)

2.1.3 :a{:-uu:.:d'1r1 {1 zoLati (n:ol-Jnarl t8ovfil 240v) nxlud50tlHz

z.tq iljruaooriutio G13 dtvlrvaln'unr:fin#lt6l ua'in'r L uas N nrlacti'lu

2.1.5 rilQu,uiilxiuvaon Lro tube rirvuolSd"rd

LED Tube u.r1nui6l 10 in{i dait iosndl 1,050 tumen

- LED Tube tlrlobirfix 20 in{i d'a riioun'il 2,100 tumen

/2.t 6..J
t,



-2-

2.1.6 ilun:vn1uto{vaafl (8eam Angte) >140 o'!fi1

2.1.7 ifi']{:vnourila'{ (Power tactor) >0.90

2.1.8 id'raliroin:,)1l14.:n:!uad1uil (THDD L lnu 20%

z.t.s n'n"linrrlqndalto{a (cotor RenderinB lndex) >80

2.1.10 io1qn1:1d{')vadl.tiau 4o,o0o i'{!'!fi L7o (Lumen t\'laintenance 70%

2.1.11iqrux4itaif,olrl!10:!1rANSI C13637-2011 LED Luminaires:'orretated color

Temperature Measured CCf (K) 5,310 K - 7,040 K

2.1.12 optic cover do.trir:ututmril lriarlXrnf il{ optic cover luda

2.1.13 i'].!n:fl o{d!n:v[ado?{n: (Short circuit protection)

2.1.14 in'l:n:3n'luF?'l!iouta':ullln: LED Driver

2.1.1s aur:n1{$ufiquun:l-urndol (Ambient Temperature) :vvil! -10'C 6'! 40 "c

z.t.to aiqriruei6o.!rirl slrlrionivrnta{ RoHs (Restriction of Hazardous Substances) IuunY6o!

fironar:it:arorn{af,o

2.1.17 !-1uiu:0.lii'un1:uflaaufl1tl lEc6o598-1 Luminaires4eneral requrrement and test ua3

1EC61347-1. General and safety-Lamp control gear requirement u;a[iuulYi']

2.1 18 ,j1rn't:loaau fl1! 1Ec62471: Photo-bioLogEat safety for Lamp and tamp system fr

r4;,
:rU,14nE!tUOUn?'UtaUl 1 14t0fl'ln'l'l

2.1.19 ilui!:0ul1e:!lua6nlirudoanrvn::rilirizuririola'jrluas!i'iurifindrsri'tl 'dn'i"rn-n

druqrrusunl1,]iYrq !0n.1955/255 1

2. 1 .20 I:.!!rrillenltinl:il: a'::lul nr:i'onr:q tunlvi lso 9001

2.1.21 finJ:rtiuolqnT :'tt{1u 3 fl (n1:iu{:cd1rd"!ndrr llru6rnr:iutl:vtilqrrlanrflnr:'t'i"!ru

nr:rJnFr'r h l*i:r 6!nr:tialruo'uorltfiolrnqt?rrq v6onr:1i'rrloYufiova'nrrlitrnr: viofinlrnanrvr

rurnda!1ouUnfr)

Comoact F[uorescent

2.2.1 oi:moflarrr:nfierd':r'flrdr In vl'urr E27 ldotirr tvlr c atL

2 2.2 optic cover eiallitrttuutl{l Ljar'rrglnl'ri1d optic couet uutla

/2.2.3.J
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2.2.3 gr'ixff0nid!fi41tfiulradtli!n1::wT Unlrliar.raonldatir'r:rotir uactu!rvart9ionr:1{lrtl

luqor4iu:ndo ud':r -10 fi! 40 a.:flT $aliua Ioululdldnr::vurun'':r!iartas!dr1'uantuioornniu

:rrtantuiouruoilraaao

2.2.4 n't:tyu1an'l'lrtialttolsr'uaootiluut-tu passive cootlng lflinr::vtlruarrtliouHil6ulq tdtl

nr:ldn-na!:vurueruiau uu! Active cooling

z.z.s;ir1lord'rriovfiaqld'uH.trrl:66nr:aindlvdalqnoonuuriuitruliua!ria:ua:cr'ltial,l10'l

raaoqhla'uiianiuo drra!X:nirfi a nr::zlr unruiottatjr':irl:cf, rBnrl

2.2.6 J:36rBn,,;l:!,,rlauaoolrl6o$riiouni'r loo lm/w i!avd1rila":1*flrfilt':uta'ruaaoln

hiril to w (::rsr"'nfu n:vualrl{rudr)
" - - 'rrdodo lduri cgEE / PHlLlPs LUMILEDS / o5MA'4 '/ NlcHlA vio

2.2.7 lio LED n!flal:.1'ln'ln{ aflYlu'

rfitrrvir
' "u- il{rrvnrultrraoqlrlLEDnYdo{ia'lq1{{lrhirioun'jrts'ooo2.2.8 qUn:ruv $n:cBal]Uvlqfl v{}r

n'rtr.i o2uf"rn'r: re.J,u /ueb

2.2.g'A,,art LEo fi6osi{lc6'o.rirird'sin:r,qndauarf, tcnD biriaon'ir zo unviqor.li rirlori,'ru'r

fiaqfudx.r 2,7ooK 6,i 3,oooK Inuin?1!nnln!n6ou ,t 3ooK

2.2.10 qJn:dtiun:!tt614.:tnr4a0o LED d0!!xr]1valflunr:lilruiun'uurdliiralrlfiitr:':oili:v1

230 VoLts r10%, 50 Hz

2.2.11 qJn:o:fiJn:Yralolteraaq rro doriarql6'rr1tLjriaunil 15,000 t"rh l frqrur4in-rtEau

(Tc) 70 o.ta'ttqat6ua

z2.tzqr.ln:njniu:vuad'a{irl-r:vnoufira-!oEir'lfouosfirira'${{rdrrlrirt6!fin"q!|oeflaoodr'!
.A

utlou'vl:u!

2.2.13 in'l:n:Yn1ufll"ltJiouttolua':ln: LED 0river

2.2.14 vaootYl6o'!fi Totat Harmonic Current orstodion fiHDi) e!4o1'rilnl,J 20% fidla'ildfi161!

Linrfr rfi rio uaaonaotr tu: :tl!Y:l!

z.z. I s uaaohipio':ldYtnr:it.l:olrnutot:5u ttofi '1955'2551

2.2.16 iu{:rrilo rqnl:lftru : t (nr:itrl:vriud{ndt v ruilnr:iud:vdunuanrnm:'t{lru

oll nAr-21 hit1!0'.lnr:tflurrao-uarolfiolrnql-6rvq vionr:'Wrruonfioradnrrlirtrnr: viafrqorn

nnrfl!! ro6o:-louJn6) 
,.3 xl



2.3

z.l.l 6'rln!u'rornaairialva'anrun'u4.t (High Pressure Die{ast Atuminum) a1t]1lo11!n1:frtl

n:ol]ljn?1!uIJ.llll.l

z.a.z drlnridufiftrrfiooradll4iunl::curumtriat.taonkiatir'::rqrir uactrrr:aueianr:1d!rtr

luqou4iurnda uirr -10 6': 40 ainrtgatiua luuUitdl{nr::cvrun:rlSovmildulqruontuialrnnit

:curanmlJiolr!ud"rlnlr

2.3.3 nt::vuran:tttioutold-rlnltitlutlu Passive Cooting L1{nr::cu'lanrrrrialltai!5u1o tdu

nr:1{r"qo!:c!runl:Jior.t lruu Active cooting

2.1.q tirfinr:'t{ uaiun:vuiouirlnu uaiun:vlrovdal'tl'rlrnn:vl'rlaivuorrliorl u.awuu:l

n5 JUrnt{ta l'l1l ltl:.iIa{ u]ll00n'l'l v)Y6

.-- . ;a -*2.3.5 lt?aqU:!ml,JYluJllnd [nuRruj]]Yl{ I
I . ;.v),i\@

2 3.6 lalrlTl n!64.!!':Jo'u n'llllo l n-r lP66 'r"lrl? !tnuYl olrl!orlu ted laL: iow n'l: [t l'lu h'J) 3 uc u1']

uavaonr:rirlinur i:vpilnfi oin"uu:{n:curn tKo8 uavfiu1{iaonrr
: ..

2.1.7 d'O laanuuda!kl1f!i19'1"1:.laulul:-tjouni't /0% fl aua,UnT:t"d111,l (l /01 llofUxnrll,r']oaorl

ls orrrrtsatioa Inltriv'tl:vnoua'rtiludrdolfiorunr:ldlrvhiriaunir 50,ooo dfir I

!'nral.urdarlorn'uorJn:oil-un:cua5#nYl:oindttac
2.3.8 ln tvlnvflor!l!uuUo lnula:nqt q:aql

:vuu LED lqufifinn1:flo.rriut?i .riialn'ir r kv

t:66nv:ain{lcaio.:onaonuvutiufr trulfiuqnr'lo:uacdrtiar'l2. 3.9 a']1,Jl]onql'l[:ouY]aq[t llu!,{r

tua.rln r'ldt]a-an'ratiT laru:oitfionr:::urantrliouoeiru-J:vf,vr6nrn olqrohil{ur t llo:utll tvtetat co'e

rcBs difinr::crrunruiodd6iqnuartaiun ruu{ tu: ruriolrulvlflruiafin'qruart66n'jr t|a!: rn:rcfio i

onifl6q ri! fir tiovta.!Inud'ro':-a qfi.nuv'v uarr:"tauLiorlqr oftril{rr ll:'oi 6Inu

,r
2 3.1011t!avtin'tYivNsvullorrnulvlfialtririoun'i'] 100 tmAV uardlrild'tlvlflrfil{:?rrloflnrll

Ui6! 2oo w (:udxtnn:vualYlflru#)

2.3.11 'lunl:rflaalJ Static Load Test nM9l:51u IEC 60598 2-3 xialfruuuil

2.3.12 tiunl:ruflou Mbration Test q'u:J'ln5!11] IEC 60598 r uiotfrltrvir

2.3.13 iiltln''l:Yloaau Resistance to corroslon ql:J lqT11llEc 60598-t viatfrwrrir

2.3.14 iilu!'ltr:rlrd'lun?l aarln"u (safety standard) lEc 60598-2 3 (Luminaires for and

skeet tighting) u;atfr au!Yj'l

2.3.15 uio LED nvd'oi rorn{afindrirrdada lduri CREE / PHILIPS tuMILEDs / osRAM / NlcHlA

v:o[]1uil t'!1'l

/r316Nl
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2.3.16 qin:oifildn:rradufiqrura4il{lrurahlnllrl reo ovdoliarqlftruLitiaandr soooo

d{!i ei?uririr:icur! 7096

2.3.1 7 lnrr LED fi6n#ritdaririrpr'tin ruondartori (cn) hiriounir zo ua:iqrur4i6 rirlonr

r,1irdog11]rir.r 5,oooK 6,i 6,0ooK loainrrlnarnra6o! + 3ooK n')'l:161lrltarlololefialaqluri?! 5 SDCM

(standard deviation of color matching) q'lrlfin 'l1rlun1qu McAdam

2,3.18 QJn:niflun:!uadolqnoonutr.rtil'rlrudr!riuqnla! 
LED rildl6{ (array of high power

LEDs) dran:tuanrtqlduoon

2.3. re qUn:oiriun:ruata':'qnIn! LED dortvrrvarriunr:1{ luirrrYturd'rdralrlfifiu:r6'ufi:vr1

230 Votts V.Hs 10%, 50 Hz
;' 

Lo (Case Temperature: Tc) 61rl'l:nri1'tl dtririoanir zo o{fir
2.3.20 qfu1,l4!fl'll:a! ltlrn, vu

rtariaa

z.l.ztqrln:niriun:vuato!loIn! LED 6'0!ia1ul{ruLiriaanirso,ooo t"rhr fiqtur4icr'rGau Oc)

7o o.:n1rtn!6ua

2.3.22 qJn:njtiun:3uada fio-r :cnoudra'{odr{riot' o so firirn'fl{firdrrtirt6rfinb uavnaao

, - j
x?tlt:,i01.lYl:v1J

2.3.23 Inllvlirdaltfl ddqllMtr:!'lll lEc 61547 viorfr altrir

2.3.24 Inr][vl6ai! Total Harmonic Current Distortion fiHDD q{qnllilfiu 20% drila' {frldrulil

rdrfi flomvoaaorirlu:16'vfi :vq

z.a.zs Indvidolidir,rnr:iu:oror:uror:grl lan 1955-255 1

2.3.26 qrula4ila!e (ccl), rirlorirvft ioqhirr s,oooK 6! 6'oooK losin2'unalotn6ou + 3ooK

2.3.27 iutl:!,lJa, qn1:l{lrl a i (n'l:itrJ:vn'utl-!ndrr vlrs6lnl:iui:vn'unuantvinr:l{ltl

ourlnfirirlr.l I'j:rl6':nr:tialroa'uarltfinlrnql-firvq uianr:ldlruo'uftqva'nfl'l'li'drnr: viafinarn

anlrurndodoor.lnfi)

lu1tr 50 in6

2.4.1 liiraqi'flri LED Chrp ilotifvr{ anv'iq nrnqr rriu t'ltcHtn' CReE' osBAM opto'

Evertight, PHlLlP5 flialiaur r (rialr fiiiaiu:arrrruidv{af,or)

z.q.z idra'ihiflrdrurdr(lnput Power) turohitfiu z iori

2.4.1 :o:i!ur:ddrifll 12l:ad ql ru6 50 *1 H''

z.c uaanl flrtfio reo N,tn ro tu, nirrirdrlrulrtihLirfiu z iqi drufiidu uuaonlvhier MR 16
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z.+.+ irYrraaorirtia uR16 (GU5.3) fi lv!1c6!ri!nr:6esir16!

2.4.5 rilQurrrillaiuxaoo LED 1lr]lqLitnu z iqd 6o{ri asn'jr 400 Lumen

2.4.6 i4!n:Jnluta.:naorl (Beam Angte) >24 a{fl'l

2.4.7 id1{rrnauri, a-! (Power Factor) >0.90

z.q.a irirarirrain:r!ta{n:vua61udl (THDD birn! 20%

2.4.9 in'nfin?1![nda.:14.!e (cotor RenderinB lndex) >80

2 4 10 iorunl:1{.:'ruadNriau qo,ooo d:lrNfi uo (Lumen Maintenance 7o%)

2.4.11 ioruxnim.:eoM1n:!1x ANSI C136.37-2011 LED Luminaires: Correlated Cotor

Temperature Measured CCT (K) 2700 K

2.4.12 aultolirnlruraoq uaooarlatouuru 50 ineitd

2.4.13 i?.!n:lla.iri!n:vua6'fl 'l{n: (Short crrcuit protection)

2.4.14 in1:n:rnlgar]!iouttolualto: LED Driver

z.+.t5 aur:nldlrufiq6uraliu?qdorl (Ambient Temperature) :v j'li -10'C 6': 40'c

z.q.to Hdqnlrudelatrid ull]riorilvlJola! RoHs (Restriction of Hazardous 5ubstances) Ina

a:darironar:it-r:o torn{l6ct

2.4.17 dlxn'llroaou n1! 1EC62471: Photo bioLogicat Sarety for tamp and Lamp system fr

rJ:vunn{r::nltnrutdal t raiast'rn'jr

2.4.18 flluiura{x'ru:!'rua6fllirudaslarvn::rl uilio:ddo'rair':uavuinirur{dndrun'-! ' 
6o'l"rrin

flrgrprru:unruivq ron. resslzss r

z.q.tq l:tlr!fi a6t tinr::'l:ol:vltnr:i'nnr:qfun']tl lso 9001

- * (nr:iud:cn'ud'{neirl vlru6lnr:iltl:vtiloruaatlnr:liltu2.4.20 :uu:Jnualqn.l:tn{1u 3 u

nurlnfir'r tl li:rl6lnr:tf,arroo'uarltfioornqlSrr,lq r'16onr:1i'rrld'ufrqr4dnflr'!itrnr: vEaftunrn

anrviurndollnarJnfr)


