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opto , Everlight , prtups uEotfrautvir vifornil?oiu:o.rlrnuiriu(aFo
' r"- i

2 L2 iri']ai'{hlfl 1o'l1J!11:?t (lnput Do\,!err 411rufl I ro lu

- wrrirltfi! 10-l"qd (dlviuunoo LED Ylelllv]l]vaao Fluorescent T8

flr.r'ro 18W)

u]lqhjrfru 20 ifl!i (dlviuxaao LED rlquvuxaoo F[uorescent TB

rlJ'lo 36w)

2.1.3 ia!i!Jri6' ${1 230llad (Frolqll 180v61 240 vr r,ud,o rI r/

z.t.q r''firraaorrriltio ct: fitvtLrcarlriun'r:60#!t6r uavirir L ua: I'l nravrirl

2.1.5 ri'rquruiiluilvaao LeD tube rirvuolid"rd

- LED Tube l1Jlnlritn! to ind dollririoon'ir 1,050 Lumen

LED Tube rlu'rohil6! zo icrei dorlriiorndr z,roo tumen

/2.1.6...
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2.1.6 !'rlrlnlln'lulEivaan (Beam Angle) >140 oifl'l

2.1.7 xr'dl isno!nha'.! (Power Fa.tor) >0.90

2.1.8 irilsr;roir't:?lrto{n:v(46'u!d] OHDi)t!'fiu 2o%

2.1.9 ioitia?]!qndoiloje (cotor Rendering lnde, >80

2.1.10 fio1qn1t'H.i1!otj1{iou ao,ooo I"d}r{i 170 lLumen Marntenance 70016

2.1.11 iqruxf;ila.leou!1ol:!'1u ANSI C136 37-2011 LED Luminaires corlelzted

Cotor Temperature Measured CCT (K) 5,310 K - 7,040 K

2.1.12 optic cover fio!!iuuutrrrju lior{Xrnltild optic couel. ulu'ta

2.1.13 i?{nrfl a.!dun:vu6a'n'l{!i (short circuLt protection)

z 1.1q finr:n:srrgnrrrlioutorua':'tlt: LED Drirer

z t.ts a}n:nldltufiquvrliu?o6o1r (,\'nbient Temperature) lcvil{ -10 'c 6n 40 t
2.1.16 Rae[rhd6'altixUonl{odrrnntol noHS (nestrrct'@n oF Hazardous tubstances)

2.1.17 fituYlr:o'!ri1ufl1:vnaa!fl]u 1Ec60598-1: Lumlnaires-General requirement

and test llav 1EC61347 1: GeneraL and safety-Lamp controt gear

requirement Yia!Y'u1l!Yi1

2.1.18 !.i1un1:ro6ou orx 1EC62471: Phoro-bioLoqical Safety for lamp and lamp

system fr rJ:vuun{l:v6'lnrutf, a.: I vSool'rn'jr

2. 1. 19 ih i!:ol:Jrn:Ilut B na'ruriqn nrv n::l uiliudd ol a jrl uacuirirurifindr o n-u ,

6ol'rn'na'qqru:unruils rlan 1955 - 2551

2.1 20 15,$!Trv'irA oldn l iil:o.t:cuun r:io nr:4run'lYr l50 9001

2.1.21 iu :!nllrolqfl:Hlu 3 i (n'liiu :vi'!ii'ln,irr vrltun-{nr:irJr.l:vtil'tslr&anrl

nr:1t'rruourJ rFv"r h Ut rlfu r-:t?rv,so'uar l.Foornqi6trq riar"':1{rru

o'1fi oya"nlrritrnm yioinornanrr ulqdallou nF)

7 2 raaol' frrtio LED Bulb l,lr1orirriln'i{lu1vhlllrirn! 10 iod dllti1ll{ut1lruaoolYltio

Compact Ftuorescent

2.2.t d'rvaooa-u^:nfi,lo3'1.{rriu Iq rl rYr F2z ldod-t.ut'1cn:-

la2.2.2 Opt( Cover f,o1.!l.L!!l]'lllu lr0\q'ttuln optic (over uu1J

z.z.: o'rvaaniduifilfiulno;irviunt::tutunruiolaonldatirl:rntir ravtvllsdll

oionr:f i'rruhqrur'r4ilrqdorludrr -ro 6'! qo o'rfl rtsatfi aa Ioubldllinr:

:curunrrrtiol.l!6ill6ul,llantr,liolrnniu:vuranlwioulufr'rvaan

/ 2.2.4 ...
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2.2.4 n'tilsrJldn't1rio1rlono"?rnoulihll1JU Passive CooUng'1 l't'nl:tslltunl'llliou

lai_riulo !d! .r151't1ira!r_!t _uF':1150u u!' A.t.ve' oo rr!

2 2 5 drLtald"lEouflJaL'lfrBrurl{l:6.i"v:oiniovdotrroon..t i,riufr,au'ltiuitr:l:

.laco'r.5aLr6nraaoM.1 ranr"oc rrcru:n].fiottr)3!'lLF l-!iou0d^ti

rl:vfivinrvr
I r,- n - . -. ! *1e

2 r 6 r l5:evBn lrr4 ri cuuta lx8 0q l,}1 u a ! t!.1au''11'l 85 lmAV ,lalnTllait!'!fl'lMlljllrl

to.rvaoqhft!"rir.l 1 o w (rr ! frltn n:r [ald{rud1)

2.2.7 lt'aAflrYrud -.D Chro i1'uidv(aFflfrfiFlrun-}l{i !'d! N C-.A, ( RLt, oSMM

opto, Evertrqht, ptt Ltps rEotfr uutrir niouu!-'rf, oil:ollrnuiu"r{260r

2.2.8 oUnrnl{-l'tnrcuflfttaflJYaLil.!'un uluvao0!i LrD !Yflo.uo lq lt.l'll. trLo[

o'ir 15,ooo t'2I!{ dxad'rn'r:iact! zo%

229 xnag LED i6gerg{n:fr'oririrorltiallqnn"ourar; {cat)lrhiaanir zo [aziqruvnfr

6 rirlnrirur'r doqludri r0o0K fi.i ToooK

2.2.10 qJn:fli?iun:vuar0{lnvaon LE0 d'o.irv!lva ri!nr:1{{ruir!n'uut ri{ijrulyl

vr'iu:'rdui:v1 230 Volts t10%, 50 Hz

2.2.1 I E ntrut:lJl:![a1olloxn0q LtD rolralql"d{luE]!atfl 2'l I5,000 n?uJ1

Iqallrt{IrllHAu (lc) r0 0!6'lltatt!a

2.2 12 al]nrtutufl:!unfl0tLsltu:r'ou1'tnl0u1.!L80 0.9 fln'ta ! 111111F'lu1'l0l nqu

uovoaaorirlu:rd'ui::t1

2.2.13 !'n1:n:9n1!n?1t.]iolta,lui.ll.ll: LED Driver

z.z.tq yaoqlyiriorfi total Harmonic Current Distortion fiHDi) {,iqnli!fr! 20%

-.1
vlri 't a.t lll11_nT L.t ^ trrltllrgr u0 Yr a0n11 lll:.! t uY 5!11

,/.2.15 i1!illo.u'lF)!lualarniLYqre"?ll:l ulnEuY ao I al l.lulvL:n rlJ?l'!1on'l il " u

ion'rrina''qq;rru:unruilrq l.lon 1955 - 2551

2.2.16 :'!i:vdro'rqf1:1{rru 3 i (nr:ilrl:gn"uo".rnrirr r4r'lu!'!nr:i!U:cn'llFl'luanr}t

n"rldrrr"rur rGr"-rlJ U:rlFrnr:ritnarudloratfi r'orql'Ftr,lo yianr:1dtrl

drFova"nnrritrrtr: viofi olrnarrruro6olloutJnfr )

/2.3...
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2.3 vaonlvlflrriio LED wlnrilrila''t1i{rhirnu 200 iod d1yi1r1{rr1rva.flhl{io

Flood Lrght

2 3 1 dllnlrlir!lnaQfiliulxajon'l1 due{ (High Pressure Die-cast AluminLrm)

a'rrrnruf 'l:n"oniouin? l !ld{uin

.z;.2 qr'rla!fin'lrv'firrfia{riodlr4iunr::wlunrruiouoonldatir'r:rntir IEslvlxlls6l]

oianr:1t'.rruluqruv4iuro6o udrr -t0 6r qo o'tnrrtatioa Iotirild't{n r:

:vtronruiorta3ldulrruontrial tnniu:curunr lLioluud'rlnn

2.3 3 nr-':vlrun:tliaum.rd'rlnltiutt1]l] Passive CooLing kfi'nr::ltltlnrraiau

rEr6ulo trjur:1{'tt"nal:glrunruiott tluu Active cootlng

z 3 4 drinr:l{ u un:vrninvrhlnu udun:v lnacda llirlrnnr vl nlafiyun lrrl iou

uaruuu:ln:vunndrinrld i.tuf, iLi osnil 95%

2 3 5 Hi6oursr,ilyr-lili61flLr nrrat

z.a r tortrf ora^*--rn',rrloon'u reos ,n'orr$olrdol#rdari dfuar::otrcnr:1{rr!

1u:vuvaluavaontrirllinur :t':cd!nr:io{ri'ulrltntitrrn lK08

z.g.z er'oioonuuuladYflla'iriro'r:rquuhirioonir zo% ru illolqn'l51di1rr (170)

i0tlrvniJ2odo!J5 a{6rttariua Ir id :crol]drth'tdrd'adorurr:'[d'l1l

Liioe'ri1 5o,ooo torlrr r

2.3.8 In:i!'{nyda!i:ruu,J o rflurBi o finnsl oqnr0'h tr'ar) ol n-uqU n:nifu n:v ua

6tHnvr:oindunr:guu LED louirYonli oin"ulti Jrioonir o t<v

z.:.q rirutarfrrriouiotflfiurvxl:6rHnv:aindle6otqnoonuuutflufiLrulfirravrra:

uacd'rtiouto n uldai!t-s tiuoar t all:nitfi o n lr:vu r un luiouo tirli
rJ:vir6arn orlrgrorti'l{ua!']11:u!! Metat core PcBs d'rlfnr::surunl:liou

lffi daouavtairnttrud ru:.ruriolrulrlrlrr:'aiiqruatluG6n'jr uzu lt'to:ovd'o l

qn6ofinn-rd':tiaulorlnrriroiaqfitauinunrruioulriarlrxrrl'rldnrlr'rioi61nu
J * r ,- !,!

2.J.I0 ulya}lE.r'r'11111:!1Jr-to orjlvido lLiriou rir l0o tr v LaYiiltld-lldi1fhl

:rlLmllndr{tilnu 200 w (:rlsr'rtfu n:vualrl{rudr)

2.3.11 ld,iennlrud LED ctrip rrnuidr{raardiqrunrtqr tdu t'lLcdn, cnrE, osnma

opto, Evertight, PHILIPS viotvr'uutYir nioltlti'lioiv:olnlnuhir{rf, o

2.3.12 qUnrr[fi1{n:vllciufiqruv4ildrrr"nrululoulr reo n:6ariaru]drrulririou

n'jr so,oootrrhl d'r lrirn'r:lq elv zolt

/ 2.3 L3
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2.r. r I ln , tD d6aa-.litro'ariri ritin trlq.rdor:.ari (Cclr Uiotr jl 70 *,rU

!, .i;.
oovr!.1 e- lnnluu lvlourw . r ),uuuK 6.1 6,Ooot 10ufint-:.raro.n60u '

300K n'rua!i1ta!018.!f,do,iaqqud1{ 5 sDcM Gtandard deviauon of

color matching)

2.3 14 q!nrnjd!fl :yu6do{8noonlNU'tfii1r1!i1!rn'!1olor LED dra'!fl (arrav of

hqh power L!Ds) ei'lun:vuanruqld'ruoon

2 3.15 qJn:ojt-un:rttdto.lqoln! LED fiar$urlvarn"unr:1d lruduniuuurhriral
J- -.iv-iurto-ufrrtr 230 volts v.HS 10% 50 11

2.3.16 qruvrlio'260u tu lgili'ulto (case Temperature: Tc) atlr:nlirlrrlld

Lifouri'r 7o o.lflltta!6od

2 3. 17 q n:nit-!n:![lat0{q0ln! LED dalfi oraf ilruLiriaaryjrso,ooo dd!.r

fiaruvnid'rtiol fic) zo otnrttatiua

2.3.t4 qlninjl-rn::uadarfi q'r ::noudrn-rothrriou o.go irira'rtrlfl rdrutflT r6lin"o

uocataoodr.!u: io'ud:c!

2 3.19Inllvlfiari Totat Harmonic culrent Distortion frHDi) (!qol!lnlr 20%

,i1a I l{14'lo' 1.1!1l nfl !anoldYraootl illl ItLl'l rvL

2.3.20 iluillioulltr:!1!a6rurifliiouarun::l uinlruri;io.rai1{uacvifiru,tlindreri'tr ,

io rirrindrX q; rru:u nruivltl llol'r.1955 2551

2 3.21 arlxfilole (ccr)' rirlnrirvu'.r fiog1ud?i s,oooK n-i 6,oooKlooinlr

nalorndol. + 300K

2.3.22 iuiirn"!olqn1r1{!1u 3 i (n1:t"ui:!ri-lro"{na'm rurelfr{nrriu!:cn'1lorl

aarrlnr:1,{lrrlqr!rlnfi firlrJ Li:rln'mr:tiorrlo'uororinornqtr"itrq r!o

nr:l{nuoniova"nurtitrnr: r't50fi ootnanrriu'lodorLlnlrl nfr )

2.4 ,ao01iltr'ltio t ED MR 15 lulnrilri1d.!!'lull,{fll1rltn1l 7 iod iirvil]ldl'llMaoolYltin MR i6

lulo 50 iqti

2.4.1 'lt',Ja nnloJt( LED chip ornl:-fvr{r6ndinrun1fl(i l1iu NlCHlA, CREE, OSRAM

opto, Everlight, PHILIPS viorfi uutrir riiorr'ru'rdo:n:orarnri$r{a6o

2 4 2 idlaih{rdlul'illnpul oower) 'ulolt.li1l ' iof

/ 2.43 .
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2.4.3 ro{:nurldulriflr 12l?ad n1'uJd 50 11 Hz

2.4 4 fil%xaao!fll]tio MR16 (GU5 3) dtxrrva!n-11nl:Aoet3'!l6u

2.4.5 rirqllliirvt"1rvaofl Lro turnlritfil z isrri qioltririsunir qoo tumen

2 4 6 i!!frrnlulo{xaoq (Bearn Angle) >24 ain'l

2.4.7 iq"1J:Jiro!ti'ra"i (Power Factor) >0.5

2 4 8 ir'rE1iuoir:?rral":yu6o'1u!t1 r.HD.l hi.iu 20%

2 4.9 fio'tin"r1l]Qndo,ila,le (col.or Bendering Index) >80

2.4.10 fia1qnr:1d{luadr.ulou qo,ooo drlu.rvi rz0 (Lumen Maintenance ?o%)

24.11 iqruxlifloiaolr]x'lnt 'lu ANSI C136.37-2011 LEo Luminaires: Correlated cotor

Temperature Measured CCI (tO 2700 K

2.4.12 aur:oldvnururaoo vaoosrlntoltttlro 5o intilti

2.4.13 T .n:rlor dun:v uaa'q?,inr (shot crrcuit protecuon)

2.4 14 in'r:nt?n1!nr]llior]lo.!!!!l'l.i!: LED Drlver

:.c. t5 aur:01{flr-dqruu4luro6ol (Anoreat TerpelarJre) rrv jrr -to "c 6t oo 'C

z.q. te fltqn-rufe'or,f,uhq-r]do'l'rMuolor RoHS (Feslric1 o.1 of -d.,ardous SubsLdr ce\)

[o0nv0]o uJr.of allrlJl0 !n'ln(fl nql

7.4.17 fl!iu:0.!r'rslr!'lLtifl,-o.Jdqod1x'l:l}I L:atuvaa.!al'lille!u:nruflMFclunu :

dorin"oflryqrrurnuirq !0n.1955 2551

2 a.18 1:!r 1!vrrfl6qld'n1::'t::o.n vtu nt:o'o nt:niun ']yi l50 9001

2 4.19 i! iid1]slqnri'l't.rr1r a il (nr:ilrl:;ri'ud'lnrjr': {!r!fr!nr::"utl:rdunrudarr

n':ti.ruq'lunFv'r 1t U:tliln'r:tiuutt o"uotIrrolrrqu'Fwq viot tr'tt':"r"

a-rfiqva'nrr!itrnr: 116ofi olrnanulrndo noinfr )


