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ABSTRACT

This project presents design and construct of LED solar luminaire to
replace conventional street lights which are high pressure sodium 250 watt. In order
to improve quality of light and reduce energy consumption by using LED technology
together with LED driver that includes lens to help light distribution of LED chips and
using heat sink for reduce temperature while LED chips are working. To create LED
luminaire for working together with solar energy system that can store energy in
battery. The test result show the created LED luminaire can truly work. It has power

132.9 watt and quality of light according to department of highway standard.
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wuamesla enafiaanan windouUauuUaY iy uawdne gamgl wa duazoss duls
Wudy Fellnadonisdrenseualniy wsadulniln wazddslnfiniewinn (1-v,p-v
Characteristics) vaslaaniiwad vilivindszansanlunisfsndsnuainunsloarsivadle
o v & o a s ¥ ad N 2 ckLv o & aa

W [9] sdudadinsAnruislunsiunisiivuszeanslunuamesivunndediulaeisnns
iR luulusmauanmsldiannseAuues XE500-02 [10] Fwvildmsimunszuulay
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2.2 Ws1ilmasnialuiia
s = < < 1 L3
(1) useauluil (Voltage) nuedi amﬁl‘zﬁumiLﬂaauwﬂszqmuqﬂﬂmm:fLWﬁw

finure10u (Joule/Coulomb) wia Volt lunisldaruaiasiinrsaunliegluguusedu
Usgdndwa (Vrms)

(2) nszualniia(Current) anefia Snsinnudsunasusegluddanionan
(Coulomby/Second) 3 Ampere TumsldauaisazRarantvedlugunssuauszanina
(Irms)

(3) findaluiln wiseenidu 3 dw

® fidsluA1UsIng (Apparent Power: S) fip YUIATBINATINTENTS
Adalinase (Real Power) wazridalwiniaiiow (Reactive Power) 3onagmuszyinalsasiy
Usgivdna uagnszualsyavisna Swdeilu Tad-uweud (vA)

o idalnia3e (Real Power: P) fio wdaanu Uoule) Aldlunmsindoude

w &

U5z (Coulomb) dmigunsainmalniiiluiian 1 3undl fwdaodu Tad (Watt)

o af

o iaslnAailou (Reactive Power: Q) Ao W uiildlunisadng
auulndnfuidliia fliawnsadlulduselondliviamasiniiiiaydely Wy
wasnufilvaduunuindnve msauladliiitugesintenavesueimesiniliniion
(Induction motor) Wugu fwedu haduweudSuensin (Var)

Tagmdelwiianuatianuisaruinldain

S =V, .l =VP?+Q? (2.1)

P =V, lnc08 (2.2)
Q=V,.l_sind (2.3)
(4) ArfaUsEnaUR1aWAN (Power Factor) wunefs snsiaiusewingamiigalaia

RauAmasnisng
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Power Factor (PF)= — (2.4)
S

(5) wasaulwiin (Electrical Energy) sunefie fndalnindldluludaeszozinani el

1 ol (q'/ 4:] = 1 s 1 L7 =y 1 s
neuinddnlus (Wh) Tag? 1 kwh JAvindu 1 nudlendsnunsevindu 3.6 MJ

K]
1 kWh = [3600s]" [—
S

(6) AUszaNSNWN (Efficiency) e 8ns1dusewiInammaslnivieen (Pout)

] = 3600kJ =3.6 MJ (2.5)

AuAfasinivg (Pin)

Pout
%Eff= —— *100% (2.6)
P.
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2.3 WIS AN INI9LESE 39
(1) "angn15d298419 (Luminous Flux: @) tunisiiitaesmianasisnuaide

panNUvaIALlaLas 1w waealv dmeduguu (lumen; tm)

(2) Anuiiun1sdesadng (Luminous Intensity: ) {uauduasuasainafidos
sonunaInuvasiiinluiianiddadamenis dnlduansaudurewasiiyusiigg vaslal
fvurelu wpwman (Candela; cd)

(3) Awdesadne (luminance: E) lumsimesmanasinnnsenuuuiiuiane

¥ ~ a ) s 1 3 A \ d 1 a'( s-:'?:' e
WU 819158071 SLAUAINETIN (Lighting Illuminance level) Lﬁauamwwuwu‘u‘] Iasuueas

L

aiunnieaiiiela dwiheduguusensiauns wodnd (Lux; x)

®
R+ —= (2.5

(4) A79e919 (Luminance: L) fia Wi3Ndnasnguasaziousanu1aniiuialag

lufimnslafianviisnoiud ¥ie138n31 ANAN (Brightness) Fawis1dinasniauaivinf

Aaa ) v oA
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DONLUULENAR VBRIV BINANS TR auRIADS LoanLEIuInmI

(5) grunidvasuas (Color Temperature) Lun1sszydvesuasfiusing v

o a

ImﬂmUunuamﬂmmﬂmima&amadm‘smﬂwmmamaﬂuﬂm (Black body) lSaufia mmﬁﬁ

L

=1

AVUR wmmﬂummu (Kelvin: K) LU LA INTaenldnsoviaandULALAALIUAL D m‘lﬁﬂ“ﬁ
2,700 K Hgauna

1

N4
wasdvIUugum

N} ]

#in LLawlmuaﬂiuTmuaiau (Bup) drunaserindlutasnaniieTuiils
n
Y
3

JaAUsEUIY 5,500 K wsauaqmnwaamﬂqaaLiawumwmamﬂaﬁ
% =
(Daylight) mqﬁu‘wq a5

500 K anunsailaauaseanuiidudeny Wudu
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fidgeazIilnudidu (Cool white/ Daylight)
q]d XN s
AR mwﬂuuamaﬂuwwﬂﬁlmmimmszm

Tilnudgu (Warm white) ﬁauwaaﬂlwﬁﬁaqu
mﬁ}vmwmﬂuammumwmau nsiaenlguas
WANANAY

(6) fuiinanugnaeavasd (Color Rendering Index: CRI or Ra) iudniveninuas
fidedlugning yihliiudvesingligniesnn vieteeiiiosla Aavililifue Sedou
0-100 Tnefmuanaserfindgrsnarsiududeisadaliouiiouiifidn Ra = 100 Fefumn
vaoalWiida Ra shagvilidvesingilen

(7) A1A2IUANNANDVDINITNTLILUA (Uniformity of Illumination: U,) 1
auadnaueresaitediausnludniunisuesiiulazifeadu Visual Comfort
(Anuauiemlunsus i) vasrudusads Uniformity Ratio (ﬁuﬂ‘izﬁmémmaﬁ%aua) Ju
AvedndusEiA A AT TigatuAtAuaIlasaAsdmiuAl Uniformity Ratio
Taedmsuaiiasaineauunlsldiesnin 1: 2.5

E

min

U = (2.8)

E

ave

(8) AvuaiiaNsnNILIEINUY (U, ) Aemdndiuvasnudesainsiiaams
MEANNADIAINNGIER AUULIVLILAVIUY

(9) ansdrunasainiay (Light Output Ratio: L.O.R) [udhsidrumisniiwesnia
wasfisenanlausenisifinesmenasiioanainivasn d18nsnduuasainlauiAann
wunedawsdimesnisiaseanaindilauiiinn Ussdnsnmeedeasilunsagiounaisaning

(10) UszAnsmani1sdadadng (Luminous efficacy) (udnsiaiusening Wandnns

dp9a719 (Mafwesniawas) fuiidanuivilifansndnisdesadn ol LU
0@ ((m/w)

(11) Sasdrulaseu (Surround Ratio, SR) (unisisingfiuidos
Feaglagsou Insmuanandnsdwmmatulngseumsiermuaisuinuiuiinasan
Mty

(12) druiinTndudou (TN) wuneds YUIAVBIANNGYFeiALIFY \dlosanan
M MUUEEANLALNTSaNlAN WU
2.4 Taulwi (Luminaire)

vasaluiiniilianuainuddiulvginislinnuainssesudimaseiesiie ldiife
nuMsdesaifiuivey snduraenussnniififasiousasnigluiies waesilvuaadng
souaiuszavdnmnisldaudinseduaseenseuiiunuiiasdedulusnuiidonis
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Uszavsnmmisldnuvemanalvgantu launeuenmsansainile uasdanuvaen
Sosonsduda luiidaznaniafivsszianlaliihanlniuasainnuy Tadlwauuasly
MuueneInsUTMULdeINsMNEIaas Fedlidenauuuildituaanigonsa
wud (fluorescent) w3e uuuildiunasanatoysyy Anudugs (high intensity discharge:
HID) Fasfnasifunasnlafeunusulon vieluifsunnudulegs msfindanedoshinsuy
wnlnih viselaifdesfianinauuamslailiouy dsmsldmunsusnenmsiadlvauuiios
fnnaniAlusunstestuiidrnellaaln
2.4.1 AuENUAN1TNTEI8UEY (Light Distribution) AmaNTANITNIEIBLAIVDS

Taulwudslelu 4 dhwae fe

2.4.1.1 n1snsEATEUAMUY Cut-off THun Taulnifinsaunuuuideuas
fuasedeanysal sonliuasnsraretuiniion Wuasnszaemilelauthadndes wany
dmsudndaluauuiinsasesidmmidags wu madau mafsewiadies sy

2.4.1.2 N1IN5EAIBUASUUY Semi Cut-off liud Tawlwifinnsmuauuur
doswasduasisanysal duamdnvodauliidsuiamng Wiasnszaewmiolanlviuiunans
wngdmiunuuiiiitutaesinanadummu wasduasandninwandeudoudnann

2.4.1.3 113N5EABUEUUY Non Cut-off ldun Taulnitlaidnnsaunuuun
dosvasduantdouiimmaduamanvadeaulnliuasiinssasmielaulvnn favanie
M1auas (Sky Glow) ldmnzaniiarfndauumanans MldTuauusosvundn

2.4.1.4 NM1INTEABUAMUY Full Cut-off Tiun Taulwiitluuanismunuuun
dosduasauysel Wiveuliuasnszatstudiuuy Tdsufienie imnzdmivanddly
seninadies 1udu

2.4.2 fuuszansnisldusslovdvadlanla (Coefficient of utilization: CU) 1Hu

Smsndrusening wanduasainsuuiuusendnduasainefisanananlaly Aduysyans

as

mil%’ﬂisiﬂ‘uﬁmx%uagiﬁuaﬂwmxmsmsmaL.Laa‘uaaiﬂulw Faduwauiannmsagieuunasves
o Wil wazimay
2.4.3 szuruni1inszateuasvadlaul (Plane of light distribution) Lf!ut.mugﬂﬁ
wamINsnszeAUdunITdesaTvedaulv uiszurugUiidnwaradeiumihmide Tng
LLsiawﬁﬂﬁﬁaswwﬁﬁqmmq 7 M szutunaInsEteueanidu 3 sEuu mMumsinuage
13U (axis of rotation) V895U il
2.4.3.1 SEUNUNITNTERIULEITEUU A-OL

AmuagavuRLLLLEuRaInne Ui iuaumaslauln ssunuduiiyy

9 q

|
o =

0° 1580 A=0° Juneviafiayy 180° 13an A=180° drudniuazifuszuiu A=0° 1 A=-180°
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lunszunvasiinsmanszaearudunisdesadne 5um1n 0° Bundn a=0° fagw 90°

138771 0=90° dudneuresszuruieiuasdu a=0° fa a=-90° Aagun 2.1
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-
-
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a

A=20' plane
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=
EU‘W 2.1 BNYMEVDITLUIUNTNTLIWUAITYUU A- O [11]

2.4.3.2 STUIUNISNITEBLEITEUU B-B
':i’ Ql A =t \ = 1
FEUUUIEUNULSHNYN B=0° 4 B=180° LLay B=0° D1 B=-180° luusayssuiuae

finsnsnszaneanudunisdesainamn B=0° s B=90° uaz B=0° iy B=-90° AIgUN 2.2

B-18¢_ “T'l“

JUR 2.2 dnwaizaesssunumsnssateuasszuy B-B [11)

2.4.3.3 52UIUNTIINITLILEITZUY C-y
SEUULITUIUELT C=0° §4 C=360° F9ine C=0° Tuumnazseurvariinsvinng

N3¥1EMMINNSABIEIN 151910 Y=0° 1 y=90" uay y=0° fia y=-90° fsguf 2.3
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Axis of rotation
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Sl -RE S -k NN A/ T

sUil 2.4 52Uty C 0-180 was C 90-270 [11]

nsmsnsEagmdunsdeadng dndl 2 idudeuiuegluiiiadediu ki
NM3N5¥ABUAILEI5IU CO-180 druduuszilusyutu C90-270 fMogwues Tanlwigesisa
\WwuATINIINTEBLALUUALRATUTEUIU C90-270 uaznszaraualuyldaunalussuy

C0-180 aziinsuendayanunivesssunulivuveinsmdsguil 2.5 n. ues v.

<
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o
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o
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<
80

°
30

0 _cd/1000 Im 0 ed/1600 Im
o 30" ¢ 3¢

(n.) (v.)
JUil 2.5 msnsgmeanudumsdesadnslussuny Co-180 way C90-270 [11]
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2.4.4 n5WIN13NsEANYANUTUNITHRIETS
nsmnsnszeanIdunsdesaing sxfiansandisrutunds q ety fessuny
C anwenIINszaneuasasil 3 wuumudnyNgALaNnaTesALTuNsnsEILaluLA
GEEATAM
2.4.4.1 NSEAYUUUANLIATAUULILALNYY
NITIYUUVANNINTAUULUILNUNY Y (rotational symmetry) N15n52318
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LﬂULaULﬁU?) Luaﬂ"ﬂ’]ﬂiﬁuuaﬂwmgvﬁ\?ﬂam ﬂﬂzﬂw 2.6
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JUN 2.6 NsnszEmAuN ST LU VANIASILRLI LA UMY [11]

2.4.4.2 NIEYUUVANNIATAINULIMAUITZUIY
N1513¥18AUTUNTTABIATIUUUANNIATATULLILAUTEUIU (plane
symmetry) vaslaulnviini azaugaduluszuiunis q vy Srdneszuruiunisnszane

! ! o @ A
wanagldiniu dagui 2.7

E‘Uﬁ 2.7 ﬂ’liﬂi%‘i]’]&lﬂ"J’Ti.IL"EII‘JJﬂ'}‘SE‘iENa'JI’]\‘ILL‘U‘UEL‘JNWWW\WNLLU’JLLﬂ‘Ll‘i:ﬁ‘lJ']U [11]
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2.4.4.3 n3zateuuulianunns

NEPUUU AN TAUULILNUTZUIU (asymmetry) N155E910ANTY
msdesainaslellnadod Tunnsszuumsnszneradunisdesainnyliaugaiu fsy
7l 2.8 52U C0-180 Msnszansaxfunuuauna drussutu €90-270 msnszapaztuuuy

Twauna

0 ed/1000 Im

o °

30

A s ) v 1 1 1
JUN 2.8 Mmpgnnsnsgaganutinisdesainawuyliauung [11]

NI AR ILTUNITADIATN 005N A5ATEBLEsIzUanaA Ty
wAuATseRlaguI Lty 1 30° fiAnunduuas 360 cd/kim masaiiuTainauas 2,600 m

AAMUTINNTERIAING 360 cd/klm x 2.6 klm = 936 cd (Humu

2.4.5 N1IAAUANLEY
nsAuAuLaEs (light control) 1u3Bniseenuuulauniediuvessuaniidnenssy

Meeniadedulasioanandmaeniifianieing q wWefmuasuuuresdiuaiavdesly
gaduau MsmvRuLasliinguIzasdaaalszns Ae deeuas (direct light) TUgasumiad
Aoan1s uaidauas (block light) Tdlidesludaiumsiilidoanis wu mdsladliiinuas

v Wusiu nsmvausaiiasuduiinasiinisaiuaumia 3 f1u fe n1sagsiou (reflection)

NY5E9HIU (transmission) WaENISHNWVRILAS (refraction) fafl
s W

2.4.5.1 N15dYaU e AeTaARMYINUNT asiauaIuas 1SunIdndsviauwas

q

1w
= =

(reflector) UwuuNsagviauual 3 JUluy %wuayjﬁ’vﬁuﬁa‘uaqﬁaazﬁauum ol
® nisazviaulaenss (Specular Reflection) lngandieTanisuy w3ein
Wy nszandusiu msasieuiugunnnsenuazdayiiunazduadlivannszany i
Tugu 2.9 n.
® n1sasfiounuLAInszang (Semi-specular (spread) Reflection) lng

b 2l

0y TaRRd TN IR UsEMETEAe 9 WU yusedeu Mt nsneivng Wudu welvinis
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dxviounsyapuasean (spread) Inodyuazvioulirinanifuudeziliuanuuiaty dlu
U299

® n1sazviaunuuNTEaNY (Diffuse Reflection) Inaadeaniasumnio

v o = = o v o o o 3 N o
WU denouldsiannsgnuoenliuyniiandeilildduauuning (wide distribution) fis

lugy 2.9 a.
7
7 A
o /é/g,/‘3 ~ l&// -

(n.) (v.) (A.)
U 2.9 JUuUUIBINITAEsTauUas [11]

U

nstugUvasiaagiiouuas (reflector contours) lulauluA1vsiizuuuy
fiugiueg 3 uuu Ae wuuass (elliptical contour) (U7l 2.10 n) wouiaglsauasuay Ly
laulvwuuldesas Wudu wuunisiluan (parabolic contour) (gﬂ'ﬁ 2.10 %) Wuuiazdn
duadlivuuiudeseenainiauli awavesduanziiudulugudnauosasviou
uas Faduvdnnisveamasnswa R (reflector lamp) yilasna 9 wagkuyuenay (crcular
contour) (U 2.10a)) AINTYAYUAIILATDULAINAULIERAANTAUAILALNTLIBULAS
paNLUUAIMAIN T uananudsiloenuuuldisnvunaunay (compound contour)

welilddiuasmaneguuuuniudesnis

]
=

IUn

2.10 gUkuuMsTugUvesasviaulas [11]

2.4.5.2 n1saanu Lﬂu‘gﬂLLUU’U@\?LLHG‘UENSEJ’mﬁ’maNL‘U"uLauﬁ (lens) #39

Mnseuasvedlan vliAnguwuUMsAsnuveLEs 3 Wy
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! N .. ¢l P
® n1sderitulagnse (Direct Transmission) LuUsingmsaifiuasdanu

(Y] | 5 P = £% @ = 2
Yaqluseuas (transparent material) Wensgaduiddansliledn avvisusedainudou

< s d‘ = 2
vivouTuUsusasuasd (Judu

P o o s —
® N1SENTULUUNINSERNE (Semi-diffuse (spread) Transmission) LT
Usingmsaiiuasdanudaniusila (translucent material) defifiavehususzainiseg 4 wu
v v o g v v v & v v 4 v & o
linsadn vilvinzimiediensedaduiu uasazgnnszareeenmeyuiiniisdu msnsei

Wiull azienUsasanilaazdesiunisiiauasunaanle

- . $5. 3 €al
® n1sderTuLUUnsERne (Diffuse Transmission) 1uuUsIngn1saiuas
1 1 s AJ 1 1 £/ s - Eil’
darutaniiludunaneyainsuindnsenitsuiladea (opal glasses) fuwanafin &4
ansansEeuateanlalunfiavig

1 1 3 @ A
AFEINIUNATY 3 sUnuudsLanslugun 2.11

-~
-

P o
E I ‘G
VA N
Direct transmission. Some first-surface
refioction oceurs with all forms of wansmission.  Semi-diffuse {spread) ransmission.

JUT 2.11 JUuuuveInsasIuBasuianans [11]

2.4.5.3 maviniwm adnlalundnns msvnmwosuasileruianans iy
U3B (prism) %30 taud (lens) amnsadwiuguuuulunisnaivguiiamsvesuadd falusy
il 2.12 \Wunsmuguuaslasorfeiauduuuisain (fresnel lens) 31sautomdnnisves
wuduazyitulimeiu ansomuruliduaniuwuududy (concentrate beam) uardas

ganundugald viliBedludulasunils viovilddunuunseasls
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7" A

Saurce at focus Source shead of focus
/\ /\
Source offset frem focus

Distibution of light through a Fresne! jens.

=l o
3UR 2.12 gluuuvesmsmivpuaalngiaudmisaa [11]

2.4.6 WFASUIARAT
UEIUIART USBWAIRN (Glare) L‘TJuLLaqﬁ'ﬁﬂﬁQuaﬁLﬁmmmlﬂagmnama‘lummm
viousaiuinglanuieliaunsnusaiuinglfegnsduds dadu lunseenwuussuuliii
uavain feenuuuszdomeigwssnuuuliasuiasuintulitiosiian Taewaluudauas
u1ae gusoudseaniailu 2 Yseinn laua
2.4.6.1 uasuanilaense [uuauianiAnduinll Tasidnainnsdang
suvalaullidvngay Fuauaalnonssdaudsoonlaidu 2 Ussion
o uasuramfildanunsaneadiuld fe uasueauInaunsERallanusa
uoattuingldoeneduide wiegaydegunisuoaiiy
o uasunnuuuliguiem fie auaInmTuusiSiaansoseaiuingld
WALBIAUAEAINEINEIUIN
2.4.6.2 ugsuranasiou (uuasuiaaniiinainnsasieuvesiuingly
Uhhawdiuurasiiinuadurluudinnehing vieuasssui wawnnvintasyiily
Usgansammsvinuanaadewiniamudlunisues
msiifuadeadimeneldiu erafnonmsumeuninunidulluagsos

- i

galaulnlneUadey wiamsiladlnilinsosuasililanansatosiunandraliioweningy

g
@ S

Tusgivund nsdindedidaindutlymiluniseenuuy wagmsidenldlauln Tnevialulaulnd
lounasgmasdodiifauasuinaifiyueiosndn 45 sarn Aediumauniinlidifiu 45 a9

Taulnffazliarsivasuinnd waminumuntannnITunsyisuasuaatednduisesung

Tunilfiyuineades 2 yude

o o

® 3un1Us (shielding angle,8) Ao yuisentualauln Tuainuun

SEAUBNEAIAUDY 45 B9A0
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= a‘u @
® 3uuEIUIART (glare angle, y) Aesunszaeuasaslaulniinangnls

ar A ¥ o G'; I =f v o
TaulWludasuuragauesndlanly Sa1daus 0 89 45 o9 Mndniswentiusandlay
& v oa A g oo = ' Ao ' < a
Ilunvesyuiiudriiuasuinniiedusosnd wAyuATivunanndT 45 osan azluiuai

o

1 a < ° = % =
lﬂﬂiiﬂLLﬁ\‘lUW‘lﬂﬁ LUBQQWﬂQNLLﬁQUTﬂC‘HLLaA‘ﬁiq!i.lﬂ']‘uﬂLLENE]QIU?H&JL‘MEEIN&!&JQ’W GNE‘UVI 215

AP

| 93;\ . 0 = 50° y=40° Hhuspdifiucann
i-/‘ \\\\ 0 = 15 y=45° JhupingdAvesmaues
o 0 = 40° y=50° {Hupnlasadarnuaanam
: .
] P \ 0 = 30° y=60" iThupnlaeasivenuatnam
< ____________ (_q ”: s 0 = 0% y=9° dhusnlassivrnuaauam

d s @ ! i o ot
JUN 2.13 anuduifusseninauiiaiugaunaauinn [11]

< < l '
INFUN 2.13 Mg y 91091 45 291 AITUABATINLAIUINAT NUNEAIINTY
ArAuNBIn1TdesaInAsiiAipeaws el duiusAugaisndy telilirmidunas

#09a1n99nsEngeanu i nsld Tudnn1sRasaA I AT LNsay fass Uil

2
s

TURDUNITNAITEILAIUIAR
° o L o el =4 = a L3
1) MUUAAUNTNATITVINALTIUINA ‘i%ﬂUﬂmﬂ’IWWﬂWﬁﬂﬂ@ A UNAALLNET

(G) 1.15 WiauviasyyAIAILABIAINTIRDINIANATTI99 2.1 sgldldunsaaiuaing a - h

= v & v g = = LY 1 d e o
hoglansn lnenamiaglddugnundSoudisuiuiauainsiduanls

v

o ]

AN 2.1 SEAUANAINAITIINALESUIARITUAIAILED I 19T LN ey

q

Quality Valid for Service Illminance E (Lux)
Class © a b C d e f g h
A 145 2000 | 1000 500 <300
B 1.5 2000 | 1000 500 <300
G 1.85 2000 | 1000 500 <300
D 2.2 2000 | 1000 500 <300
= 255 2000 | 1000 500 <300

[ :: 1 OI =) 1= 1 d s d!
VRINELVR : ARYBALNATIELININANIGAAD O Azlifinaln ) @IUNTEAU 5 U

& 1 =i a [ 0 1 o
Wurgegn aziinasuivsiaguaslisnanule
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2) Mmuadirvdesaie g funsURTRnY Wy mudesaindmniy
viewriuAaslu 500 Ix

3) \dennsmiamaineildfiansanligniesiulaula 2 nqude

naudl 1 uleuilinszanouasoondudne wu adlad wiedulauli
NTEA8UAIDaNALYN LU TANgealsalsus uAnslduaunIasfosesruuRuLLIET
vodlaw (uaaiishuvia-vhe) Iildnswlugudl 2.14

nauit 2 Wuleuiinszarouasoendiudauarnisldaumeniazaessrneiu

o d. 1 3 2/ 1 [ L2 l::
funwemveslay wasridud) Wy laulngesisawus Wusdu Wldnsmlugui 2.15

a b e d 3 f g 1]
B35
¥
75 N ™ \._
e N —
- \\\\ \\\ \\\
N
= \ \\ \\‘ \\\\
N
N
45 = \ \\‘ \"
10 2 3 4 5 6 7 8910 2 3 4

JUN 2.14 nywanuainanesgiuvedlanldfinmanszatguasanudng [11]

ab e d e/ F g h

85
¥
75
\\\‘\xh""“
\ SN -.\
P i J
55 \\\\ ‘-~.\\\:\
\\ 1 \\ \\*'\ \\ P~
55 \ \\ *\\
\ N
45 - - Lo
o 2 3 4 5 67 8910 2 a 4

JUN 2.15 nymlanuainunesguvedlaunszaguassinudne [11]

U

4) AUIAIAIINEINNYR9IAY INBWEUNTINANLATLaZIUSsUTBUTU

wWunsmunesgiu analesldannisi 2.3 fll

Iy )
L_

= ——— (2.9)
Acosy

} !
= =

A Nunsuntn/iaudvedlen (m?)

AD
(y) A9 Aruidun1sdoadng (cd) Nyunseaeuas 45° 55° 65° Lay 75°

q
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5) nsdinduamunn Tnefmuafinuadeidwldaingy 45° 55° 65°
waz 75° adlunsmnainaunnigi winaiduanlddetesndy fedrrrauaineein
Trulwifisnsandaunmmssiauasuinaluseduiunn (A) wieseiudu q aufimmueld
uddy uidhAifuanldgandndasgu fedilaudinanmnissiiaudauinnmmninses
it

2.4.7 nswin1snsznneuasvadianlnauy
nsminszaneuavaddanlnauuiililunsesnuuy naednuuzaisnisiuia
1y fiwnameisyadegn arldnsminisnszaouadluszuy C-y fagui 2.16 Fadend

1 i 1 o o 1 v v A
N5INNITNTEANUANMULYUNITADIFINY mwﬂaﬂlwwaw 234

[ TR

! 7 ‘-%.!..'
e NS
SRR

(l

N

o
X Plane perpeadicular to rosd axis
A Plane through maximum intensity

guﬁ 2.16 sruruuaznIInnIEguEIsTUY C- Y [11]

2.4.7.1 n3ilelenautnan (isocandela lighting distribution curve) i
JUN 2.17 aguananisnszarganuduluszuiu Gy 1wufy udazienueslmiussning

AurlaulivSofunuy (roadside) fusiunadlauluuwsonia (kerb side)

270" s00° ,;;T-mcc- = K.
oo'—1 [ ] ”
80 60"

Gamma
\ 80" 30"
Kerbside o Roadside

U 2.17 nsmilelawaunaniilddnuannudesadnlauy [11]

2.4.7.2 nlelednd wienswlalavauauia (Isolux curve) sislugudi
2.18 \Jushedrnslelaaunuia Tnensiusaziduazuansininudesainedivinfuuy

Wuitinanwanddesadng 1,000 g nmilldiuiangs 30 Wa dnhluldiuaiugeeae

4

! v € a0 & 4 2 7 1y oo
wazAanddesainansndldanil inelildiigniesasdosgumeunnimasimanyay

U
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£ 3 % /’// é
1l A4+ ] %
a0 /.§ & “?’“?“36 -~
74 aa
: / / ]
i A ;
: \ =
'§ T I
g :

4 3
wewoselvivh 1,000 g d

sUR 2.18 nalleledndamiviuananudesainalvauy [11]

cala cay v by, W] aa
2.4.8 IES file Iandumanailu [ES iulwanlsanannmsiasmauas Wundedly
o a | ' 4 6 al - v v o o ) | o 9
danimnssunsdesaing dadulndiisssuan Auszneumetoyaiineafunasainedinu

d o ] ] 5
IUSLLﬂiJJWNﬂﬂ'W‘\ﬂJG!Uﬂ‘i‘i?l.l‘l/lﬁ’mﬂiﬂ avInsdaesaIngle

2.5 waaﬂIﬁLﬁHNﬂnﬂuﬁuIQQG (High Pressure Sodium Lamp)
vaasluifieunudulags (High-pressure Sodium bulb) Wuvasslviiivdesusyq

mmLﬁuqqﬁa%ﬁumLﬁa’i,"zﬂumuﬁﬁaamswwmﬁma%vmLLaqa:mmn 9 wadvaiasazly
aunawilounaanlanzeilan vaealedsumudiloguiuvasalwihiddssavsniwgeanlu
ussamaealnfindesuszanuitugs (HID) vamun vasaluiisuauiulogaduvasn
Infdesuszanudugeivsznaumeinguffuuenimnufivelsdanauasnsee

wisnuluyhanaesdninugumaiigan

=l ow

2.5.1 dawdsznauiidiyvasvasalafisnntudulegs i

* nszihzuiadiuuenvewmaeslvfeunusiulegs ssvhmiihduuiy
uialeeiu nssihzuidulusesmaealudonanudiilogs uastiemuaugumgiiveauiy
uwisuluvemasnaliine sxmﬁaLUWSLLﬁqﬁmuaﬂﬁ’uLm::LLﬁaﬁwuluazﬁuﬁaaquQWﬂWﬂ i
wlufteaiunisnianudeuldd wiliamisadesfunisunsnsyaneaesdidauiou 3q
Wumglimnsuisuidusenieluvariivasalefonnudulogeidnhey

® vaanarivasvasnalufsuauiulags weis nsssuiiuluves
vaealufsumuiulogushaniansinesin fmugumgia veildesnvuzuaon
ﬁﬁmu%ﬁmm%’amﬁmﬁumasmmﬁumnmsﬂa’amﬂssﬁ; (Discharge) vosvannleifiguaIm

mugaiiedeaiunisdnnisuandanlaufiieduainleladealuvuidmulunassleifes

ANUALES Azussyinvdueu Usen uagludsuuuiudivlusealaieuninuduloss
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* Araduau (Xenon) lumwidesussyeglunasneniiietievimiiiily
nsuandvesialadenlfigiu uazidosnfeitan wnswandldi SwiliAnay
%awﬁumUiuwaaﬂaﬁﬁuamaaﬁhLﬁawmmﬁuqqmn%’u daranusunivlunasneis
Usvana 200 Sadwasusen Fadufivwesnisisenmasslvieiaiivaonlofouaudiu
legedmiunaenlufonrususii ssdianusunelunsosledounudusl ssun 2-3
fadnsUsonyint

® lausan (Mercury) mansialouseniiussdiluluvasnorsvemaen
Tdsumufulegs Waianisuandiunislunaenesvemaonlaienmuilogs udile
Usanmasdudiasuaainsdifuidornenin uasilelunaiuuasadine ailaanleludoy
wazlauasaIne@s YR LA IHmesNanaIEIEME DY LavuasdEduAEIllINNI LAY
Ao

o Ty (Sodium) mnefis Aalefsniifianusiduvesds u guugi
Und usileldzuainudounsiianisuania wazauasainedivassanaanui foadiaen
WioTlaenauiuuasadauiinanmswanduesiauindu

2.5.2 vanmsvieuvawmasalaifsuniuiulogs

eWnaindteuussiulviilitursesmaonlnfennruduloguds fadefavasn
latAguauiulegs (Ignitor) %Lﬁuﬁ’m%’wﬁ’aéﬁﬁmmﬁqa dieflaynlivaanadadng
LLsaﬁu“LWﬁwqaLﬁal’i’ﬂums%’waam Fauseulwiniiasreduilosiiauseunn 2,500 - 3,000
Thadt wdszintudusyaziaandug warsamdann Wssaalilasiunf) wiesanag
vsiEIfusTuinatenianediiningg fAetusufiazSuuandwiliaudounasaiy
éhumumalwaamm%*uamaam‘[smﬁaummﬁulaqaﬁuqﬁuﬁaﬂ‘] auSauiliintunisly
yanestailludsauazysominnisuanianiy Favgsiliuasadnaduainduiiosn
sunseaiditannszuaunsiarldoassanm 5 - 10 wifilumsynavaen

Lﬁmmﬂgﬂmwaq Arc Tube 180,138,812 vilin1sganaenlalaimisold Starting
Electrode 1¢ 4604142495 Electronic Starter 9283anasa3endn dndawnos (gnitor)
AU ﬁamﬂﬁﬂaaﬁmmﬁuqa (High Voltage pulse) Us¥ans 2500 - 5000 Trad 1§1#sa
viaen liAnwatelufin breakdown wazanunsaansnuasalilasuasazsuas dvey
1 Mmdes wazindeames sutfunau1ainnisi Sodium uuandaniely Arc Tube
nsrUINSTIAATY Tna1uus17 3-5 Ul @aunns Restart InaUseana 1 undi (dmsu
viaoaueiiadidl lenitor n1elus laidasld Ignitor MYUBNTILIANADADN)

2.5.3 anwuzmsldeunasnluifsunnudulog

s

1) Mununlifitifdudesrugnieswesd wu Tssuman Judu



e

< o e <l < v
2) vwinmngldfiuvasaussiani laun lssnuilifidgmidemiugndos
1943 Wdeaudnailidlitgsia auu Iwaiuansisuy
3) waalaidguauiulegiusssanldfinisiau il augnioswod
2 as v oo & R = v <
guazmngldivalaniendu uiniddosinsanauaniivemaonidulssuamly
a a < ' Y
4) Uszinswagengnlunsepanasnudesusynusiulegs
5) naeaussavillidmungd mivauniuanulasady wsiganiianiy

Tsansueadiuilnudivdes

2.6 nadALdADA (LED)
' L . P . < i w0 a = o v
LED 893119107111 Light-Emitting Diode tWugunsaiansisiathailanilafisouls
1 1 1 a =i ‘G’ a 1 A a g
nszualwillvar uazddesuasaineeenuiiudl dmdnu uasadtefiifiadusnainnig

s @ e

< o a ¢ & o = o o A o - [
iwdpuvesdlanaseunigluaisiini Inefaudnvurddy fe dsuisiinsiniauazld

Aaalwei
2.6.1 nann1sMIUvRIaRaweads lagn1svinnuduaradeqfuniTvinaIuTes

Ialem veAuRNRLSENVARALRARRIlAlaAla LAY FaUsEnoURIEEst e P uay

- £ =

o =l =l i~4 s v r.'j o Ve -=1 a;‘
N Usznuiuiifainmiaisuiluiuninensgan wiegnluneanssazvilidiannsaudiansn
(% o - = o =‘!{ n' v 1 s d’n 3 dll l::l
Al N Inasugafvauaiiisadstiusessslusiudulaalu P n1sndidnnsoundoud
Hrusewse PN vinlmiianszualua Wunaldseiundeueedidnaseuuaouly wagae

waaueenInlusUAGULEY AsgURN 2.19

---------- - = | band gap
farbidden band)

valence band

JUT 2.19 mahanuvemaenueadh (12]

o 2
= s = aa as

AvesuaitinnseeseasiuegivuiinuasTanfitunldlunisadrvasauoadiis
wilaiduvesimaiuazing 1y Tunaideunaalus (GALLIUM PHOSPHIDE, GaP) sil#ide
uasduas ldunaidonendlunnealwd (GALLIUM ARSENIDE PHOSPHIDE, GaAsP) Linuasd
wies wazidernsmunumsilinesmanaainsas muaunssLaTivakumas LED wn

nszuanlvagaunnluagyhlivasniimuainein wivnnUeunseuagauinluagvivliuiion
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F9RDYEI TN IARAINTauUS I AN UV IR Aaseasarasmds e laaunsaldeny
19
2.6.2 YUAYDILDADN Ludlavan 2 win Ao

2.6.2.1 upadRvUIALAN W3 1Sunfududauaadd (Miniature) daulvg)
\huwuv single-die LEDs Uszianilazwuiiuldifuusedlugunsainingg wu Sunlnsvimd n
LAnEn1UEYsil F0RauiIneT Insdwiiiede nioudnsevelifes Jaazdunaldain

= d Ad & U = =l I;’ o
gunsalln 3o wwsesldlufirleAdlWuansanuzdunduslduoadavurndnilunisyineu

q
[V )
s

viedu iwszAuantRlunsuauaweniuiiios sudddlvuiadn Svuadus 2 Tadluns
laufia 8 fladuns Snvisdsldrddlniniosnssuansiiddousisvana 1 faduouuds fage

(%
a s

| a a ¢ al 1o & v v o o G o v
N1 20 daauwauuus Iﬂaﬂﬂm‘lnmLUM@@GT‘ULLNG%UWUﬂﬁmau HANWUELLWALNINADINA F
' a o Ko g o o o a Y - < 4 A v
N']u;]: LAEARNFAIUUNUNINWUEND EU‘V]'N"U'ENLLWﬂLﬂﬁ]W?IiJﬂJ‘VNEUW?QIﬂﬁJ WIDLUUALUAUUNLUNN
= a &4 4
LLa%ﬁEUﬁ'uJLWﬁUNWS@&LWHHNLL‘UU

AUNTOLUS Miniature 16 3 wuy A8
-
7

s

® Low current gndfinegh 2 fadueuuys Uszanw 2 1aad (4 Sadind

IagUszae)

L (3

® Standard LED 20 #iaduauuUs Aafuseann 40 Jadna 04 90 fading)

-9 09 2.1 g dwmsuiiuns, 8y, Avded uasdlen

L |

- 3.0 64 3.6 laad dmsuiiden wavi@u
- 2.9 fi1.4.2 Taad dw¥udse, Avuw, e wasdun
® Ultra-high-output 20 fiadiweuuus iuszanm 2 wie 4-5 Tad gneenuuUy
uliinilaunuuasending 1w LED 5 Taaduar 12 1iad (Tul LED vunaidndialuiidag
fun wsnzdmsunisideuselpenssiuunassnsin 5 Thad vie 12 Thad
2.6.2.2 High-power LEDs (HP-LEDs) %38 high-output LEDs (HO-LEDs)

weadavdall Wunauiananuimtlusunaluladiwinousnnes Nianuaiusoly
¥ <

N15UAIMAINT ALY LAYATIUAINGITUNIN dnyrvoIkeadfvlalozidunnudy

lagvaluiinesiidvios d3unse uazawiniiunnaneiu warluagduneadsndsanugs légn

) a [ = Aa Ao v = 2 s:;
U ndndu vaealnueads wag Taulvweadd Aluinusnainnatsuuulfisndenld @

b=

UaqUulviueadn Hussavinmgaluuin wandesinignasiae dreuszudadiluinadlidy

0897 wAnAasdenldueaddild wpsgiunen. Wemuasadsludinuasvingay weadh

1 v

yinfaunsatunaaulainseuasiuavatsdosiiaduaunys laudsunnninueuwds woash

]
alalaa o s 1

WAUES (HP-LEDs) 3@ ueadffiliindsdeas (HO-LEDs) aunsaduimdauliiinssuanaua
waesey Taauauuls deunnninweuwdd  WeaWsuduvansduiiaduauuds dmsulnueash

B 9



24

2.6.3 JULUUTDILDATA
Uagliunendifivangguuuy minuuseadanudnvmzaes Package uusld 4 uuu
ANLITAIUINTT D
2.6.3.1 DIP (Dual In-Line Package) ddnwnzilunuuvaonlaloniuseas
frgestne dusgdndnmnisiiuasainsliunatauasdesadnalulalng wnzdunisdnanld
lunaeslwiifivnadnddslvides ufindw oip wldowldlutoqiiu wifdussansnine
ni1duneadi Julnidslddmivnenwdinduadolng Iwmdniingnldldlugunsal
Sidnvseinddu DIP woadh dinarliuasliuszann 4 guudedy Fetfounirduiulm
2.6.3.2 SMD (Surface mount device) ddnwauzidunuy Chip Surface
Mount aiflun wilouvaon DIP ueadh shliliudesiunlumsussnou wasiiuszansnm
nshlasadnagend wuu DIP Tulhagiumasliiupufiovedgdlunsinnlddmsunasa

LED Wuu T8 Tube uazvasnuweadd wuanulanuuudueads SMD waitaiunsailasuas

Y] i & 1 a o A4 a

1¢waust 50 fa 100 guuARdnd F9AnI73U DIP adeuin unfildomsseds Ae IUueadnay
Udsgauseueanimuaiunsiilasaing Faifu nseenuuuvesalrlueadi Admalulad
SMD Fefimusniudoseanuuuliil ssuuuneszunsausousgiiiey Wovihwmdhiiszune
arnuseusnnslu Jueadieandniguen Jsdmnduueadi SMD Ihsunisesnwuuides
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2.6.3.3 COB (Chip on board) L¥uuuu Multichip liuasadnegauin
Tngiawazile T85un1sWansaafulaud Projector ?jQﬁﬂﬁﬁﬂizﬁw%mwnﬁlﬁuma'jwﬁqa
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gaamnssu Geeravililaulul LED HIGH BAY #u viaunay Sumanisaliiindududsedaly
nsldaululssnuresusemalne uazUszmaluin AEC Tou

2.6.3.4 MOB (Multi Chip on Board) #iaiu1aagaaAuInaIn Chip COB LED
fsydnsnmnisliuasadnegennn wasian Agaunngwieadu Jegiuldmunziunis
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2.6.4 196 uardoidevoiasauoada

2.6.4.1 Yofivasviasnuaadh
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- vaoauaadalvilalufianins
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2.6.4.2 Ya\devasnannwoadn
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Lﬂﬂﬂ?’lﬂJLﬂEﬁ‘Vﬂﬂlﬂ NINUUADIFARILNITZUIBAIUSDY (Heat Sink) wmmmumﬂmm

2.7 gunsaltunasnuoadd (LED Driver)
gUnsaifuvaanueadd (LED Driver) Wugunsaififluvasanglnnnelusiosiinuny
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9

aaa {

woadanmegIteMaliihluseduinsiliuniueada
£ w aa g v w o oa e 9] v aa
gunsalfuvasnueadd Mussiuinnssiuaudesnsvosliueads lnovaonlu
! @ o < s 3 ! = 13 o v a a (2
uoadd wiazdvinauiiussdudaus 1.5 §a 3.5 1ad uaziunszuagednld 305aduaunys
v aad 1 Y v v
muluvasalwenauszneusmenalevasaueadifioaynsy uasruusmiy uagdeansld
ussdiulninszuanseasausening 12 uaz 24 Taad gunsaldunasaueadiazuiuuseiuludi
#aU uazanszAuLielilmingiuaudeInITvemanALeadh Feunenudn azudadini
wseugevesussiulwiinszuaadu Faflgaavan 120 Taadie 277 Taadlidunseiuli
o ) P
NILUARTITIAUT LTSN
nsleatudmiulwieadfaunsaldunasaueadd linstlestunasaueaddiuaii
AuNIuveInsEualazussiuliia aunsaldunasaueadiviliudledn usaiulniruay
o £ ala o 1 o alal - Il o
nszudlwihmirelvivaeaueadd Swmsagludrimsinuveweadd Tnedluiauiuniuly
] o A a4 v ) a 4 46 a = |
msiwlnih madesiuienanidesnisiiussduinniiuld wieanszuaiinniulunazdivan
1 A 5
Wwasadneiannyn

gunnldunaaaueadd winwdamudnuuznisldau amnsaudald 2 uwuu fe

s

® Internal LED driver gunsalduvasnaueadsimariiinazegnisluvass

i
A A

Wenuiuvaen ueadan ey lwmiviedlollasunaon

® External LED driver gUnsaitunaanuaadailazaanenataminainl

aa Y v o ) Y | & w v Y ¢ @ aa
weadh uazdnaglddmiunisldaa oy JBudu Jeezdesddeunsaliuaonuoadiuen
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1 Ell’ o & g ala ‘9‘. o d’ as
Aamngazyinisisuiguniniiunaenueadidie uaslisiagnideszyimsiuasu
gunsalfunaenuendd diulugresnisiauniveasnly LED iinainariuinunily

€ ar =i 1 ! a: = A:l' =) l @/ & o
gunInituvaBnuLeadh wazazienindedinsiudyy wieveuwsus Internal LED driver fiu

o = § ar Aa A a q" A = [
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® Constant Current driver 9¢l¥insvuavieaniiiiainei uageiaiainy
waINNaIEveIILLR N LUAsUlY fodrevediusunsumuaunsrualfasiiviniy
700fiaduenuUsuarasivnuswulnihuesgunsalfuraenueadiussiulniiinszuanse 4-
13 Taad

® Constant Voltage driver azlfussfulvfirnsiinaznssuaionsinagaan
wendAwafedldusstulwiniiiafosnmiisailasunfasduussiuliinnssuanss
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2.8 NMIHANTZUUNANIUINLEIDIANE
2.8.1 gunsnlluszuundaunaseniing

2.8.1.1 wwaleansiwad (Solar Panel)
a a ¢ a a o = ] a € &
Fwsehvgnediannsedndfaunsolfsundsnuuaensing wiouassin
v ) aly ” ¢
vaaa i lmidundanulnihladlnenss Wi aladulnianszuanss (Direct Current) Toans
L3 = ra‘{ o d" L% o - = 1 [ o YV a
waauseAvgUuaInmsiiansieeiii 2 vlla fie P-Type uag N-Type wseruviliinnis
dl L ar L = L2 & s‘d' o aa' L -] aa
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9 aa o | e - a Al 1o
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flail
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< - o aa P a = 5 aa
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2.8.1.2 1AT09AUANNITUSE] (solar control charger) dudnni15v1a1u

v dl ! < s =l " o o 1 aE5 1 [] o I
W%BW”LJ'W]Q’WEJﬂ'i&’LLﬁIWLN@LLﬁdﬂULLUWLG\@TE)EﬂU‘SgﬂUFH nReAly AEZNINITAANTTINY
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a =i

P Y < = v o v o v ) 3
nssudliidaussiuvasuunmeioglusziviigamuiilamualivileutuietesiunsnda
a o o d a - v < v | ' wa
Wiy Faawhliuuaneiiinanaudemeeiensléouden uagldouldlidud auauifives

iwsanuguM sz laeiluludisnanandufinesundeshililnanuuamesdouduly
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anludlAnladnelnlvlvannainluiinasunnsenuuaslagansioas andef

(Photo Switch)
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LAS9IAIUANNITUTERIEADTENIILNIlgANSIWwadnuLUALRBS Lazivan

° | ) o pe| w o v a6 ) dovy o =
‘mmu‘lmmxQ'J'\LL‘iac-m"Lwﬁmaq”LumeLmaiaq”lu‘imulﬂ megluszaunanniniesaly diases

¢ [ o =l ~ < L2

AIUANNITYI$ILYIINITUannananIn Tz uLlngiuf (Load disconnect) tadasfunis
oA a o w a oA 2 & < -
AAngUsERURLIUAmBINIAUlY uaroravhliuuawmeSFeu sy \A3DIAIUANNTSUSEY &
AILAVUIANTZLA 10A — 60A LAY WSIAU 12V 24V 48V 5o 96V wawdl 2 Usunn Ao PWM

(Pulse Width Modulation) wag MPPT (Maximum Power Point Tracking)

® PWM (Pulse Width Modulation) n&nn1s¥iaiu e AruauAIMAYDs
paulwihanurdsanswadlinaiisasssuuaiva (Digital) vitelwuszndanden uazanunse
PuaunsUszlidguumneiliuunmedbidondy dflsidulnuansanuznsvihend
WeurofugunIninigg iy nsvhavsusdlsaiioad syiumsiulsrquetuunmes n1s

ol Ll -

elvnszuanssliasadddlniinssuansairidwmoonieas Sssuunisanlnsmalusls Tu

nsillvuunmeslnavun wWatlosiuluawmesidy Weosnnsialniuiigs

® MPPT (Maximum Power Point Tracking) #&nn15vinay e dsyuuly
laslnswaiwes viesdudyyn Aosaluauguadyalwiildfuainuneleasioad
Wisuitsuiuussiunszualuuunme’ wavidendnyanlninfigafianannunaiiovsyaadly
wummesiifuiinaoniia foiuiaumhaieldaunsalaind vasianmuauannteuen
liAeunsd wasuamsou lutaadwmie Trady W3DRDUARLY AavLarndrunn

2.8.1.3 WUALADS (Battery) ansnuUInNan ez veInITUdosUseqlni
youAne3 Idaeauuusaeiu fio

° mema‘%'mﬂﬂizqﬁaﬂ (Shallow-Cycle Battery) fo LUAWESTIRanLUY
unlivdendsealiiliuszanm 10-20 WesiwudvosUszqlvihsuneussyimsniausey
Tl nsudesdszqluihasiimiaduueuuus $alus (Ah) 1y 100 Ah usduusned
ansaddesUsynszualuih 100 mield 1 9lus Quanuuasdldannsavheghaiuls
wseilevdesyszaainuunneiaunun wumeeiazdeviui) fedredfiuuameiuuuas

Us¢q (Shallow cycle battery) fianunsavadasuszqluils 100 wouuus. drlusagnid
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® LUALNDIAI8UTZININ (Deep-Cycle Battery) Aauunimaianunsalaos

et [4 12 1 4 -] L3 1 1 -] L3
Uszqleita 60-80 WaiiwudvesUsyysauneuiiazyhnsyisdseglnml dausnnudrazthanly
s a L2 v o o :i' = q‘l’ = :J 1 v
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swiiganiuusimesildlusosusialy Sorgmsldon 4- 5
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1) LLUG}&G}E}%?}’IEJ‘LJ‘S%;M?W’U%?@J’I (Flooded type deep cycle battery) 1u
vilafldauunniian lussuundsnuuaseriing fuddanisasu udfiduwlnfigomnisnis
Uhsednwiedisainane 1wy msduinduuie nsvhmuazerntauunnes

2) uuAmeimuUszaunalawis wisuilnindausuussduntelu (valve
Regulated Lead Acid: VRLA) iuwunine3iifilaseasiadussuntnlidenisnistigsine
(Free Maintenance) AIugsIusIuveIasazaemenaIluLssfuiiagniely

AvesLunmeITiFosand U

® JUINANTVDIUUALABS ( Ampere minute/hour : Ah) FfiuAnudsls
udriitanisaeussailudnsinismenseumfunandilu wu wunmed12 Taad 100
weuuUs s mneds wunmoddanusaselniisns 10 wouudd Ty 10 $alus (dy
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w59l ineasila (Open Circuit Voltage wie V) 7 21 V o gl 25 serualdud
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ATANUTDUINNLNUAIEINDTINUN 1 LNY WazTUwoadn 12 3U Al
@ Lwiummwsﬁmﬁtmua@"ﬁ!ﬁﬂu

1. ArArudruniuanafoueesdu R) gA131nenaIstoyavesdidy

=0

Woadhd HA1 2 LAATUADING AUINVDITULDADR Aa N9 5 Naduns 817 5.18 Jadluns An
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RJ-total RJ RJ RJ
1 UL AR N1 1 1 5h H
==4+=F T Nl T T+ LT g P
.2 2 2 2 2 292N\ gF

Ryl = 0.167 K/W

2. AinANAUAINTDUYBUEY PCB (R) N319 43.5 Tafluns 917 145

Tadwns Aadunun 6307.5 M5 edaduns

a) ANAIUATUAINSIUVDINBILAY LABVIBILAIUDILAY PCB fiAn

Fuusrdnonisiianuiau 380 TndralunseaIY waziinnuvutueay 35 lulpsuns A
RN AUNTTULDA DA
L 35 % 10°®
R = =—ge————= 000555 KN
kA 380 x 25.9 x10°¢
1 1 i il
—— o+ —

RCU-total RCU |:{CU RCU
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Reporal = 0.000355 K/W
b) AnAdusirualuTeuvesegiiilien lavegdiflonvesury PCB i

FUUTEENTNI51IANUSDU 200 TrAfwWmsAaTIY Lazdiniuvun 1.6 Saduns
L 1.6 x 107
R = e R 0.00126 K/W
kA 200 x6307.5 x10°

S ANATINATUNIUAIINSDUBILAY PCB = 0.000355 + 0.00126 =
0.00161 K/W

3. ArAuiunIuANiauTendalau (R,) 15 Jusinfinseninausiy
PCB fuukaszuteauiou donld arctic silver fidnduuszaninisthnuiou 8.9 Sndse

WASLARIYW U 0.1 Uaduns
L 1x107

R S a7~ T8IAW
kA 8.9 x6307.5 x100

4. A1ANUATUNIUAINTOUYDIUNITEUIBANTDY (Ry,)
3 T=Pp Rt Ty
ik Rja=R;+R+R,+R
N GRRA 4 ) _
loggaumaiivesiuueadi 75 ssrvailes uargamiinieten 35 v

AL d
TJ‘ T

Rf| | % S5 ZEmangn R,
PD
75 - 35
- ———0.167 - 0.00161-0.01781
2.97x12

0.936 K/W

Pt ASLADNLNITEUIEALS OULEDRNRIOUNT UL LHLA YA TRUN WU

]

pgililauinilAAuATuMIuAINTa UM TUIEA TR 0.936 K/W Aagun 3.25

UM 3.25 UR9TEUIEAIINTEU
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3.4.1 n1siaanualYansiwad

nseenuwuufiansanmsidleanfivadiulaulvueadiununisldlnainnisinda 15u
nnmivegeulaulviiouuueadd @Uueadidugunsaidunasaneadd) azldmdalwin
viovin 132.9 T uazdesgnldanilunainatsiiu (18.00 - 6.00 u.) saatedu 12 $alus da
Tuan 18.00 - 22.00 u. aldlaulnovuneadifuussansaadaulu Wesnlutianaris
finnsdyasfivunudu daluinan 22.00 - 02.00 u, Tﬂulmsgﬂw%'LLaqa&‘Lﬁmﬁamiﬁmﬁiw
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Flas Auauldann

wasnuliiae i = mgslnhxsunudalug

I

Il

(132.9x5) + (53.16x4)+ (26.58x3)
= 956.88 T96.F7L34
- o o A:i 2 1 Qs v @ o 3
Wansrunasiniinaesnisldlundaziuudifvvarusafiuiumauinuas leans
waa lalnenadlnfiindeenisidluwnagiumsaed e nduauaaluntazUseunm 5 9219

7I92a WO AR TULAIR BN LNl wadYiIuet AU ANS AW (oA WAL lA

yurakpaleatsiwad wasnulnihnlvluusas iy

FluafiiuaLan
956.88

5
= 191.38 an

Faulaarsiwaan gauInuInnin 200 a6

wsslgansiwadngniansandenuifuleaisiwaduuy Polycrystalline ws1g Mono

'
1

Crystalline wag Poly Crystaline Maagauuuiinaun1nilyuana1aiuuintdn wanauln

A&l uviniu unsleansiwaduuu Mono Crystalline agilvwiadnnin wisngdmsunis

AnfainoInNIsUTENEANUT Lwimmmﬁmﬁ’uﬁﬁﬁmﬁqa WBMIgUAMULALNE AN LaLAI

UAT WHalganswaduuy Polycrystalline fAiflsnamfiuseudaniiunaleansigadiuu Mono

» D

Crystalline u@anlguuslaansiwaduuu Polycrystalline ﬁagﬂﬁ 3.29
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Tunvesduneineitedeiimadniannniimasiiihvedvan deluandlddmdsind
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3.4.4 N15LADNUALADS
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a - o w
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d o ooas r-:l
A15197 3.15 vilauarfidavasgunsaiidentd

” - ‘ i p ANV
aunsad YUAVDIYUN T WNAYDIUNT .
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Power Meter
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TUABUN 1 7DIINMINAFBUNITILNBTNINTIRINFUR 4.1 aTamisfimesnig
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L
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d 1 = & =
A1519% 4. 1 Awsidwesneiihvedlaulnusada

WA TAasN9lHRA AMWITAn N LW
dunaveslaulv navaslasiasieadi
(InAnszudaav) (AWnszuans)
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Uszansnn 0.917

al a1

Nndeyalunsned 4.1 ermdsliivedanlwueadfdien 132.9 Tad GellArlndiAss

[

AuAtmaalnindieanuuuly wasldndsnutesninlaulwiuuaamuny 53 wWesidud a1
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= ' = = [ = < = ' =
Wensvasvitlaulinesnuuuinudnvazdulyaunesnuuunield sauferiuniy

o A b4 ot ‘d
WINIFIUNTUN WA WNINUA NINAFDULWDEATN IES file GNEUVI 4.3

4.2.1 NMSNAEDULIRDES4 IES file

=l oar

& o i 9 -l a o
Junauhl 1 Ao1sasnsnadey Aegun 4.1 Inedanslaulouuusadinu

weslnillalnlndiinesluresfURntamuassugdulun

0
£

a’l J 1 s A =Y o
Junauil 2 9reuseiun 220 aadliledunnvesguniniduuoadi uas
& as = Qs 1 - - & 173 €u.‘1 A:J €
gunsalduneadissgnuiulninenseua 860 Jadueud logldaidunsniuasvasgunsnidu
alal ) (Y] 1 U
LaadAs uAvLMaITwlniInszLanse

3 d 1 =Y L3 v o= wa
YUADUN 3 LﬁUﬂ"lW’ﬁ’illLﬁB'iVINLLE‘i\‘IIUﬁENU{]UCﬂﬂTiWNLLEN lAnan1sadau

8 1 1 s d
ANULILNIsARaINelusEuy C - Y L&map9m1319an 4.2




M99 4. 2 wan1svagauAINIuMSaRsaInglusEuu C - Y
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Luminous Intensity Distribution (Candela)

0 15 | 30 | 45 | 60 | 75 | 90 ] 105 | 120 | 135 | 150 | 165 | 180
Y :
e 197 | 197 | 197 | 197 | 197 | 197 | 197 | 197 [ 19T | 197 | 197 | 197 | 197
5 196 | 202 | 205 | 212 | 217 | 215 | 220 | 125 | 216 | 212 | 204 | 201 | 195
10¢| 196 | 207 | 213 | 228 | 237 | 234 | 243 | 232 | 236 | 227 | 212 | 205 | 194
821 199 | 217 | 226 | 204" Zobw=P56™1"26lnt T 254 | 243 | 222 | 212 | 195
20 | 202 | 226 | 240 | 265 | 276 | 277 | 284 | 276 | 273 MY | 232 | 219 | 197
25 | 212 | 244 | 261 | 287 | 289 | 287 | 286 | 286 | 285 | 279 | 250 | 233 | 203
30 | 221 | 262 | 282 | 308 | 301 | 297 | 288 | 296 | 298 | 300 | 268 | 247 | 208
25| BT #2900 2 hlmmD 299 251 286K 254 K290 | 254 316 |T282 281 | 225
40 | 273 | 340 | 354 | 355 | 265 | 238 | 189 | 238 | 266 | 348 | 339 | 316 | 254
45 | 296 | 359 | 397 | 354 | 217 | 170 | 125 | 171 | 221 | 342 | 367 | 324 | 264
50 | 288 363 | 402 | 321 | 149 | 110 | 91 | 110 | 157 | 315 | 373 | 336 | 259
Do WRO=p371 | 304 [Fet8 |WER) 815 | 6B B2 | @aNANDS | 340 | BFS | 262
oG 8N | 859 | 38d/240-L16%\\ @01, 48/t B/ | AR 232 (<NS6QP| 542 | 263
65 | 2581 315 (3334 (167 | 4742 473542 [-48 | 160 (320 | 293 | 240
0 159 | 2ININO2°Y &, | 34 | 30 | 26 | 30 A, | A 245 | 189 | 182
e 101 | 93 | 15INgBw 20 17217 I7 | 2l 2# | 35 | 131 | 79 | 87
80 | 28 24 (54 | 281 1TF |15 (11 | 13 | 16 | 22 | 44 | 22 | 25
85 15 12 |22 | 4] 32 | 1% |7en | 21 | 11} 1D | 20 ) B2 | 13
90 | 839 | 666|956 761|757 764|476 672|666 | 669 |864|576 | 7.64




M15199 4.2 nansnaaeuauiunisdesainsluszunu C - Y (se)
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Luminous Intensity Distribution (Candela)
C
195 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | 360
Y
0 197 197 | 197 | 197 | 197 | 197 | 197 | 197 | 197 | 197 | 197 | 197
5 191 187 | 178 | 174 | 176 | 170 | 176 | 174 | 179 | 188 | 192 | 196
10 184 178 | 160 | 151 | 155 | 143 | 156 | 154 | 161 | 179 | 188 | 196
15 178 163 | 138 | L2070 | 11S™t=2Y | 125 | 140 | 166 | 185 | 199
20 172 148 | 116 | 97 97 86 97 IR LY | 153 | 181 | 202
2D 170 135 | 102 | 84 82 74 83 86— 105,43 | 183 | 212
30 169 123 | 87 70 67 63 68 72 91 | 132 | 184 | 221
A5 176 4 175 61 56 50 57 63 A=123 N5 | 241
40 189 112 | 67 50 48 45 49 50 V2Q( 1257 AR | 273
45 182 105wlv=bE a6 44 a2 44 45 65 | 123 | 216 | 296
50 17k o 9t 43 h/A1 45 42 43 Sy 11 2%= 2473 | 288
b5 169 82 46 a7 a7y 63 45 a4 50 97 | 199 | 286
60 164 72 a8 4 V B0 |/ 576 72 46 86 | 191 | 281
65 146 69 68 | 109 | 133 | 146 | 116 | 106 | 62 82 | 165 | 258
70 98 64 W, | 109 | 13= T2 | 132 | 1138 76 | 112 | 199
75 46 51 77 85 97 85 99 88 89 56 52 | 101
80 21 41 55 52 56 35 61 54 65 43 22 28
85 12 30 26 24 25 16 28 30 31 31 14 13
90 5.76 12 776 |7.719 {964 | 489 | 11 (787|877 | 14 | 584|839
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4.2.2 N153A571¢H IES file Taeluswnsu Dialux
ol 1% o a . o
wiale IES file vasladlwAuwuundd azdundmsizlulusinsy Dialux Lie

gAmNSITlDIMLaNTIddTY Sanfsnsmandnuazaneg fezdsuonienmninvestiaulv
AULUU m‘ﬁf\'hammuumwé'ﬂimaﬁmé?ﬂﬂulﬂﬂuuu,aaﬁﬁ’lugmmuﬁ'a@iﬁtmznma fYoma
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YDINTUNWVAIY FIONT19T 1.6 NIANUIN N ﬁnwmzmﬁﬁmﬁ'ﬁgﬂﬁmum el

1. ANgRan L9 LUAS

2. INMNULDIT1DT 4 Y99I

(m3lU 2 ¥99997195 LaLNNAY 2 w9995139)

3. szuzinEn 32 LT
4. ANUNINNTDI951RS : 3.5 Lups
5. ANNTENIENANAUY : 2.5 uns
6. AMUNINLUaNI £ 2.5 LUnS

dlo1 IES file uns1avan1sinds iwauululusunsy Dialux azvinlinsuen
anautianzvestanliieadh falui
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v &£ a - v g o
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Windmsdesainefieanasa 17,375 Im

UsEAN3NIMNIIED9a719 153 lm/w

RS 1AULEEDNUN 84.77%
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A Smart Solar Street Lighting Network :

Part 1: Smart Solar Luminaires Design

Lalitphat Kaoian, Satsayamon Pujomjit, Suphawit Disthan,
Hasanapong Ruangdam and Asst.Prof.Dr. Chow Chompoo-Inwai

This project presents design and construct of LED solar luminaire to
replace conventional street lights which are high pressure sodium 250
watt. In order to improve quality of light and reduce energy consumption
by using LED technology together with LED driver that includes lens to
help distribution of LED light chips and using heat sink for reduce
temperature while LED chips are working. To ereate LED mmin_:ire for
working together with sofar energy system that can store energy in batiery.
lhemsrrmuhﬂwwmemtedi.ﬁuhmmmmmlym At has
power 132,9 watt and quality of light ding to d L of highway
standard.

This project idea designs a street light |7 3
ype LED  light bsed 1o replace TR
conventional fight To improve quality of
light and reduce cnergy consumption. |
Mostly conventional  street  lights  in
Thailand are high pressure sodinm which
hawlwqml:!yufh;ht.!t@:w e
consumption, kmcciormeulemiwbmdimdcmmmslhn’ AT
cmwdbymingmbtwmmmwuwmtmtr
batteries. The result of smart solar luminaires is Jess mgymndﬁnph i
than conventional m!@mhmm%hmwmﬁn& !

” G .
Light distribution design Circuit design

peasd
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LED driver Lo = 1050mA 1
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A Smart Solar Street Lighting Network Part 1: Smart Solar Luminaires Design
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UnAnde

Tassnuiliiaueniseenuuusazainalauly
OUULIRDANGRSULESDTIAS (Smart Solar Luminaires
Design) tavsnlinaunumasauuudai oufuss
A mMaUaLarannsliwaany didulsanelngdiu
Tngiiunaealeidvunituduloge (High Pressure
Sodium) Aiflanniwmauadlunislinust 1ndsnugs
Tgnsinisnovauadiisn Savisdaduaunnuonis
Udsefrvnisueulneanled dafuaiinnuos
Usingmseii3eunsean Tngvasauaadifienuiuus
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winWluuunee’ fadussuufiaunsoansnsnisld
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adetulfndsnudinimaoauuuiadu uasiinanm
manaandulupumansgiuntsinm inouute insamas
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Abstract

This project presents the Smart Solar
Luminaires that improve quality of light and reduce
energy consumption.Mostly conventional street
lights in Thailand are high pressure sodium which
have low quality of light, hich energy consumption,
low color response rate and carbon dioxide
emissions that cause greenhouse effect, The smart
solar luminaires are designed and created by using
LED that consume power form solar energy
produced by solar cell and stored in batteries. The
result of smart solar luminaires is less energy
consumption than conventional street lights and
high quality of light according to department of
highway standard.
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M99 A. 5 N1THDIAINAEALENAINUTLNNN VAT

Anudunisdesainemgalunuasiudign (lux (cd/m?)
dszinnauu v ~ +— ~ - ~

unluiilo WUNYIULLDY WUNUDNLUDY
NNRANNLAY 21.5(1.43) 15.0 (1.00) 10.75 (0.72)
NLEN 21.5(1.43) 21.5(1.43) 15.0 (1.00)
NNUBIEIBRAN 21.5(1.43) 13.0 (0.87) 9.7 (0.65)
NNUASWEETDY 13.0 (0.87) 9.7 (0.65) 6.5 (0.43)
DUWYRIRY 9.7 (0.65) 6.5 (0.43) 2.1 (0.14)

AIAINETNADINIRTIEIUAELLELD (Uniformity Ratio) Asil

'y : AIALATNANER —
DRINAIUANUAUNAND == = lutlosnin 1 L 25
AAUATRAY
AIANEINFITR L
< = laiiAu 6:1
FANANINAT AR

LaziNATFINNTUMIalATvuAIN RENT IS MsdRaINURIUsEnA

o 1 ¥ ar d
Inemadnuaraunilugduuunieg 1isnnssi a.6

AN A. 6 LNNUMANTIOUE N1TARIEINIURIUsEwAlne

N4 ) A ANETIS
TLAUTY AINEADIEIY (VaN1%UR) y, .
& (vauusun)
YUAVDIOUY n19d849
. Lav Tl WUy | Eav
774 , uo U1 SR U1
(cd/m®) (%) R (lux)
1967U UBLMDS
. du R1 20 | 04
128 AUUNANIT
o N M1 2 04 | 0.7 10 0.5 R2 28 0.4
AT AU
R3 28 0.4
g9
auua8UILEIW/ R1 20 | 0.4
AUUEENANTTH M1 2 g4 | 67| 10 | 65 | BE | 28 | 44
1N R3 28 0.4
auuaevanisn R1 15 | 04
Yrunand M2 1.5 04 | 0.7 10 | 0.5 R2 21 0.4
R3 21 0.4
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cJ 3 1 1 1
A5199 .6 LNAUNANTIOUY N15ERIEINIUTEWAWE(HD)

o B . AT
TEAUYU AU (VoNIUA) . .
- (Vo)
YUAVDINUU 5804
. Lav Tl LUy | Eav
214 5 Jo U1l SR U1
(ed/m®) (%) R | (lux)
AUUATDY/ R1 10 0.4
Ned18504 M3 1 04 | 05 15 0.5 R2 14 0.4
R3 14 0.4
auudauiv R1 8 | 04
auuluigy M4 075 | 04 | 05 ™ N5 | R2 | 11 | 04
R3 1 0.4
auunuile Rl | 5 | 04
Rl M5 0.5 04 1051 15 | 05 | R2 7 | 04
R3 ¥ 0.4

4.2 ylipvasnuniauas (Typical Light Sources)
naoalwildlunuandalniiuasaineuunmans ilag 5 viln Ao
3.2.1 vaealwisunuduloga(High Pressure Sodium Lamp)
3.2.2 vaealwAesnduiilesh (Low Pressure Sodium Lamp)
3.2.3 viaeAUsenAueulegs (Mercury Vapor Lamp)
3.2.4 vaoalviaglasn (Metal Halide Lamp)

3.2.5 viapangeelsalus (Fluorescent Lamp)
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N = . . Wva Waoo
AMANTUS AUAU ANUAU AIAUNY . ‘
; gnlan | LsaLwue
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¢ LUMILEDS

ILLUMINATION

S - T e .

LUXEON 5050

High efficacy and lumens in a multi-die, high
power package, enabling low system costs

LUXEON 5050 is a multi-die, high power package that provides high
luminance from a single package to enable cost effective, single optic and
directional fixture designs. LUXEON 5050 uses an industry standard 5050

surface mount package with the smallest round Light Emitting Surface
(LES). LUXEON 5050 comes in 70CRI, 80CRI and 90CRI with a wide range
of CCTs, and offers hot-color targeting 1o ensure that the LEDS are within

color target at application conditions of 85°C.

FEATURES AND BENEFITS PRIMARY APPLICATIONS
Small LES (4.6mm) enables good optic design for great punch Downlights
Enables highest efficacy system design by driving at low current High Bay & Low Bay
Hot-color targeting ensures color is within ANSI bin at 85°C Lamps
Binned within 3-step and 5-step MacAdam ellipse, ensuring color uniformity Outdoor
Compatible with low cost and high efficacy drivers Spotlights
A @B

JU7 4. 1 Datasheet was Chip LED (wih1)



Performance Characteristics

Product Selection Guide

Table 1. Product performance of LUXEON 5050 at test current, T=25°C,

wpifual ;|- HOMUAL | Sp | IMORE M e CURRENT | pART NUMBER
MINIMUM | TYPICAL "M ma
2200k 7 15 ) 140 60 1150.2270502400000
70 535 600 153 W L150-2770502400000
7 553 620 158 60 LI50-3070502400000
0 &0 635 2 160 £150-3570502400000
30 580 650 (180 L7150 4070502400000
70 580 60 160 L150-5070502400000
70 570 650 160 111505770502400000
70 570 650 160 L150-6570502400000
80 s a7, 160 L150.2280502400000
B 500 560 i 160 L150-2780502400000
249 B 516 385 oo 180 L150-3080502800000
w 527 555 ) 160 L150 3580502406000
80 539 610 160 11504080 5024000
€0 A I 18071, 1150-5080502400000
50 5w e 160 L150-5780502400000
s 539 610 160 L150-6580507400000
%0 414 471 160 L1502790502400000
% a8 486 160 L150-309050240000
/K %0 448 e~ by 160 L1SDA590502400000
ADO0K 50 456 626 160 L150-4090502400000
5000K %0 456 526 160 L150.5090502400000
700K 2% £ 526 i, 1605, 1150.5790502400000
2200k = o 550 6407 L¥50:2270500600000
2700k~ 9m s 500 C eAD L150.2770500600000
3K o AL i . O L1503070500600000
3500k ] 600 535 §40 L150 3570500600000
40008 L] 580 650 o930, | _L156.4070500600000
S00K 0 580 650 640 L15D5070500600000
5700K 70 570 650 WO LISG5TI0500600000
B500K 70 579 650 640 L150.6570500600000
2200 8 o 75, y o B40_ [ L15D 2280500600000
200K #0 500 560 840 L150-2780500500000
3000K % 516 TRt . 640 L150:3080500600000
- S L S27 595 646 L1150 3580500600000
4000K e 539 o 640 1150 40R0500600000
5000K 80 539 6 640 L150:5080500600000
S700K & 530 610 850 L1S0.5780500600000
B5U0K 0 539 810 840 L150-56580500600000
2700K %0 at4 an 640 L150-2780500600000
&008 0 428 86 24 640 L150- 200500600000
2500K w e sob, |15 (6 70 G40 L150A590500600000
4BOoK % 456 s 13 620 LIS0-4000500600000
5000 %0 256 526 g~ P! 650 L1505090500600000
5700K a0 56 526 134 640 L150-5790500600000
Hotes For Table 1

1

e

3

Torreed Codir Tenperatae 5 hot tirgeted LT -35%C
furrstius faos ardt CR g Disedd Won MOumed Dackage on ey roflective surfise a1 TE25°C Topuct T8 18 S0ORGxrsausly 2 poiots ehee tharihe mawmuio CRF specified bt ths

5 0k guitarined

Lurdinds mairaios 3 toerance ol on TREING £ T on TUmingus flax measurgrunts.

5Tl 4. 2 Datasheet 483 Chip LED (wi12)
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Optical Characteristics

Table 2. Optical characteristics for LUXEON 5050 at test current, T=25°C.

PARY NUMBER i TYPICAL TOTAL INCLUDED ANGLE™® I TYPICAL VIEWING ANGLE™

L3 50-xxxxS0000000 138 116°

Nates for Table 2.
1. Toral arghe at st 90% ol total oy s 2 caprused.
2. ¥iewing angle 5 the off ans angle from the LED centering ahere the areous sdensity i % ol the peas valoe

Electrical and Thermal Characteristics

Table 3. Electrical and thermal characteristics for LUXEON 5050 at test current, T=25°C.

FORWARD VOLTAGE™(V,) TYPICAL TEMPERATURE TYPICAL THERMAL
PART NUMBER — : COEFFICIENT OF FORWARD | RESISTANCE~JUNCTION
MINIMUM | TYPICAL | MAXIMUM | VOLTAGE™(mV/°C) TO SOLDER PAD (*C/W)
150 xxex502400000 235 245 265 2 2
L150-00G00600000 58 6.1 66 3 2
Notes for Table 3

V. Landeds mAintaing 3 toierdrce o 11% on fowind vORARS mdasLrens.
1 Weawred betwyen 257C and 85°C

Absolute Maximum Ratings

Table 4, Absolute maximum ratings for LUXEON 5050,

PARAMETER | MAXIMUM PERFORMANCE
s ! o) 240ma for 245
DE Fosward Current EO0mA for 6
o 300M0A for 24V
Peak Pulsed Forward Currents 1 £ 00GmA dor 6V
LED junction Temperature UH{DC & Puise) 3 125
£50 Sensitvity (ANSIESDAJEDEC J5-003-2012) a2
Dpecating Case Temperature 105
LED Storage Temperature “0°C10 105°C
Aliowabile Reflow Cycies 3
Reverse Voltage (v, ) LUKEON 1 EDS are not designed Yo bo driven in reverse bias

Hiotes for Table 4,
1 Proper currant dovating must te obtesut 15 Maltin The LUactin mperaiie below The iiaximgrm shawskic jnction tumper aiyrg
2 Resdual per O vinatons due 1o power canvetnon from aterrateg currens (AC) 1o giract curcent (IX), 350 Caled Tippie” are acceptabie if the Tollowing condions are mat:
= The freguendy of the rgple Curern & T00HE o higher
The avicage CUmRes for gach Cpoln 085 HGE MCEGH The makomum Jhabile OC Torwand curron
- T nienum AR 1 5P Apnke tkies B0y ax0eud the Indumum paak el frward curen
§ AL 1OM cluly cycie st Sukae wih of 10mg

5UT 1. 3 Datasheet 984 Chip LED (#th3)
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1.2F

1.0p

0.8}

0.6}

Normalized Light Output [-]

i + 8 i L

100 150 200 250
Forward Current [mA]

o
=

Figure 3a. Typical normalized light output vs, forward current for L150-xxxx502400000, T=25°C.

1.4, ¥ T T ¥ t

1.2F

¥ o o
i @ -]
T T T

Normatized Light Cutput {-]

e
-
T

o2p

0.0 i i z e ; :
0 100 200 300 4 500 (] 700 800 00

00
Forward Current {ma]

Figure 3b. Typical normalized light eutput vs. forward current for L15Gx0mx 500600000, T=25°C.

31]ﬁ 3. 4 Datasheet ¥®4 Chip LED (W)
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Forward Current Characteristics

250 T

200}

Farward Current {maA]

o i i

21 22 23

24 ZIG 27
Forward Voltage [V]

Figure 4a. Typical forward current vs. farward voltage for L150-x0x502400000, T=25°C.

AEFRE

Forward Current [mA]

¥ § 3

g

W
i

3 5 [E; B

6 5.8 5.0
Forward Voltage [V]

Figure 4b. Typical forward current vs. forward voltage for L150.xxxx500600000, T=25°C.

gﬂﬁ 3. 5 Datasheet 484 Chip LED (#115)
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Radiation Pattern Characteristics

168

Relative Intensity {%]

20}

006 I 60 -45 =30 -5 6 15 3 45 60 75 ®

Angle [degrees)

Figure 5. Typical radiation pattern for L150-x0xx50x200000 at test current, F25°C,

15 -l iy

75

s 0% 20%  40%  60%  BO%  100%

Figure 6. Typical polar radiation pattern for L150-xxxx50xx00000 at test current, T=25°C,

gﬂﬁ 3. 6 Datasheet 484 Chip LED (#116)



Forward Voltage Bins

Table 7. Forward voltage bin definitions for LUXEON 5050, T#=25°C.,

FORWARD VOLTAGE (v}
PART NUMBER BiN
MINIMUM MAKIMUM
Al 235 242
2 242 250
L1E00HSOZAN0000
Bt 250 258
82 258 265
Al 58 60
A2 60 6.2
L1500 500600000
81 £2 64
82 a4 66
Noves for Table 7
T Lurdeds mairtains 3 1oierance af < 1% on forard voltage measuremines
Mechanical Dimensions
i /Hﬂ
sapas - R
]

,.
N

N,

Y
&N
NN
SRR

Vi '/// »’6

N

-

R

AN

\ SRR AN AN
D NN
A RN

N
N

Ny
s

A

Figure B. Mechanical dimensions for LUXEON 5050,

Notes for Figore 8
T Drawdigs are roL Lo scae
2. M Gerarsots ato i il eetg

31117'; 4. 7 Datasheet ¥84 Chip LED (#17)
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105~150W Constant Current Mode LED Driver E L G - 1 5 0 il C series

@i @ B WWW SELV [ 1pes 167 (B °ﬁt@’&;§i til@cB C€

o Bk Vypu cnly) ot ELG WO C1 01 P01000 B B CHIN TR
M Features M Applications
* Constant Current mode output * LED street lighting
* Metal housing design with functional Ground * LED harbor lighting
+ Built-in active PFC function * LED bay lighting
* No load / Standby power consumption <0.5W * LED greenhouse lighting
* IP67 / IP65 rating for indoor or outdoor installations * LED flood lighting
* Function options: output adjustable via potentiometer; * Type “HL"for use in Class |, Division 2
3in 1 dimming (dim-to-off); Smart timer dimming; DALI; hazardous (Classified) location.

Auxiliary DC output

* Typical lifetime>50000 hours

* §years warranty

B Description

ELG-150-C series is a 150W LED AC/DC driver featuring the constant current mode and
high voltage output. ELG-150-C operates from 100~360VAC and offers models with different
rated current ranging between 500mA and 2100mA. Thanks to the high efficiency up to 92%,
with the fanless design, the entire series is able to operate for -40°C ~+857C case temperature under
free air convection. The design of metal housing and IP67/IP65 ingress protection level allows
this series to fit both indoor and outdoor applications. ELG-150-C is equipped with various function
options, such as dimming methodologies, so as to provide the optimal design flexibility for LED
lighling system.

B Model Encoding
ELG - 150 -C700 [A] - |
B~ 2 T i e i - Blank:2-wire input for standard model
! ! I Input wiring type iy
i | i I Function options 3Y:3-wire input for standard model

! g e Rated output current (500/700/1050/1400/1750/2100mA)
e (gt d wattage

Series name
Type IP Level : B ______Function : Yl Note
Blank IP87 1o fixed. In Stock
A IP65 lo adjustable through built-in potentiometer. In Stock
B IP67 3in 1 dimming function (0~10Vdc, 10V PWM signal and resistance) In Stock
lo adjustable through built-in potentiometer &
AB P85 | §in] dimming funciion (0~10vdo. 10V BWM signal and resistance) i Stagk
DA P67 DAL control technology. In Stock
Dx IP67 Built-in Smart timer dimming function by user request. By request
D2 IP67 Built-in Smart timer dimming and programmable function. In Stock
BE IP67 3in 1 dimming function and Auxiliary DC output in Stock

Poa N ) & 185 P SBEH

gﬂﬁl 4. 8 Datasheet 984 LED Driver (#t111)



105~150W Constant Current Mode LED Driver

ELG"I 50'C series

SPECIFICATION R
MODEL ELG-150-C500 || ELG-tsu-cm “““ ELG-150-C1050(_| ELG-150-C1400 _}} ELG-150-C17500 || ELG-150-C2100(
RATED CURRENT 500mA 700mA 1050mA 1400mA 1750mA 2100mA
100VAC ~ 1BOVAC
parep [P 1105 1105w 105W | 105w [105w [ 105w
POWER 200VAC ~ 305VAC R ) )
{Bacaptfor B Type] | 150W 148 8W 149.8W 150.5W 151,2W
{For BE Typaont] | 135W 1344W 134 4W 133w 133W 134.4W
 CONSTANT CURRENT REGION w2 150 ~ 300V W07-214V  72-M3V [S-10TV 4386V 36-72V
OUTPUT | CONSTANT CURRENT REGION etz | 150 ~ 270V 107 ~ 192V 72128V {54 ~95V 43~ 76V 36~ 64V
(Fec BE Typa any}
OPEN CIRCUIT VOLTAGE mac) | 315V 225V 151V 115V 94V S0V
CURHENT ADJ. RANGE l\diuslabie for A!AB—Type only {via buitl-ln patenhomater) B o ]
g 250~500mA  |350~700mA 525 1050mA | 700~1400mA |75~ 1750mA | 1050~ 2100mA
CURRENT RIPPLE 5.0% max. @rated current
CURRENT TOLERANCE | +5.0%
AUXILIARY DC OUTPUT | Nominal 15V(deviation 11.5~15.5V)@0.34 for BE-Type only
SET UP TIME  wolad 1600ms/15VAC  500ms/230VAC
100~305VAC  142~431VDC continue,320VAC for 24Hrs; 360VAC for 1Hr
VOLTAGERANGE Nows | o\ 1ee refer lo "STATIC CHARACTERISTIC" section)
FREQUENCY RANGE | 47~ 63Hz
= 2 2
rovce g AT A R S gt
THD< 20%(@load250%/115VC; @loadZ60%/230VAC; @load2T5%/277VAC
wetr  (UTALHARNOISOISTORTION | o e — ‘TOTAEHARMO%(?B:STO,;T!DN[?H[ﬁ'a:t.ﬂun)% )
EFFICIENCY (mys) 92% 92% | 02% 91% g% S Wiolg
EFFICIENCY [Typ ot BETypo soll| 0% 90% { 90% 89% 89% 89%
AC CURRENT fryp) 1.JAL11BVAC  0.9A/230VAC  O.TARTTVAC
INRUSH CURRENTTyp) | COLD START 65A(twidth=485.5 measured at 50% Ipeak)/230VAC; Per NEMA 410
e akeen™ 1A | 3 units (cicut breakeroftypo B) 6 units (crcut breaker of type C) at 230VAG
LEAKAGE CURRENT | <0.75mAf277VAC
NO LOAD { STANDBY No load power consumption <0.5W for Blank / A/ Dx{ D2-Type
POWER CONSUMPTION | Standby power consumption <0.5W for B /AB / DA-Type
SHORT CIRCUIT Hiccup mode, recovers automatically after fault condition is removed
| 320~360V | 230-265V | 155-~180V | 128-150v | 06~108V | 82~92V
PROTECTION| OVER VOLTAGE Shutdown ofp vollage, re-power on to recover
OVER TEMPERATURE | Shut down o/p voltage, re-power anta recover
WORKING TEMP. | Tease=-40 ~ +90°C (Please refer to* OUTPUT L JAD VS
MAX.CASETEMP, | Teases+80C e
WORKING HUMIDITY 20 ~95% RH non-condensing
BXVIRONNENT S TORAGE TEMP, HUMIDITY | 40~ +80°C, 10 ~ 85%
TEMP. COEFFICIENT £0.03%/°C (0-60T)
VIBRATION 10 ~ 500Hz, 5G 12min/1cycle, period for 72min. each along X, Y, Z axes
ULBT50{type HL"Y{except for BE-type), CSA C22.2 No, 250.13-12,ENIAS/NZS B1347-1 ENJASINZS 61347-2.13 independent,
SAFETY STANDARDS EN62384; GB19510.1,GB19510.14 EAC TP TC 004,818 1S15885(lcr 700A, 10504, 700DA only) IPES or IP6T;
KC61347-1,KGE1347-2-13 approved
DALI STANDARDS Compliance o ECE2386-101,102,207 for DA-Type anly
SAFETY & WITHSTAND VOLTAGE | IP-O/P:3.75KVAC IUP-FG:2.0KVAC _OIP-FG:1.5KVAC
EMC ISOLATION RESISTANCE | I/P-O/P, /P-FG, O/P-FG:100M Ohms / 500VDC / 26°C{ 70% RH
JEwG EmioN Compliance 1o EN55015,ENB1000-3-2 Ciass C ({1080 = 60%) ; EN61000-3-3; GB 17743, GB17625.1;
EAC TP TC 020; KC KN15, KN51547
EEHC IMMUNITY Compliance to ENG10004-2,3.4 56.8,11; EN61547. light industry level {surge immunty Ling-Earth BKY, Line-Lina 4KV),
EAC TP TC 020; KC KN15, KNE1547
{mTBF 1098.95K hrs min, Telcordia SR-332 (Belicors)  308.5Khrs min.  MIL-HDBK-217F (25C)
OTHERS DIMENSION 219*83"35.5 mm (L'W'H)
PACKING 0.95Kg; 1spm 16.0kg 0.77CUFT g
1. All NOT spaciaby al 230VAC input, ratad current and 257 of ambient temparature.
NOTE EPHHMUDWMMSOFLE)W For DA-Type. Constant Cument region is 80%%~100% of maximum voltags

under rated powar defvery.

Ly

3. Demating may be neaded under low input volinges. Please refer o “STATIC CHARACTERISTIC” sections for details.
me\n!mwm-sw&dmwcﬁdmnTuanN/OFFﬂwmmwwnmednenﬂwm
ummmmmmwmwn

with fmal Since EMC park
instalason

will be affected by the

?%é’

we N,
-(g

masts tha typical 18 sxpaetancy of 50,000 houss of operation when Tcase, paricularty
refer 1o the warranty statement on MEAN WELL's website at hilny/ wwew
mbmmmnmmustnwmmmmnmmﬂwmmmmm operating akiiute higher than 2000m({8500%).
For ary spplication note and 1P water proof function instaliation caution, please refer our user manual belore using.
Nwmmmwwm EN.pol

must re-qually EMC Directive o the tion again.
point {or TMP, per DLC], is about 75°C of lass.,

gﬂﬁ 4. 9 Datasheet 9849 LED Driver (4112)
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105~150W Constant Current Mode LED Driver

ELG'1 50'C series

W BLOCK DIAGRAM

PFCfosc: 50~120KHz
PWM fosc : 60~130KHz

EMIFILTER PFC POWER | ~ b= | RECTIFIERS o
L L SWITCHING 3 & &
RECTIFIERS r clReuT e o
T o o DiMs
l iy ) | — DiM-
] et . i sl e gy T (BTre)
: il L] DETECTION 1
' PWMEPFC T CIRCUIT
] CONTROL ...
’I
(= |CASE Prolective Earth]
W DRIVING METHODS OF LED MODULE
% This series works in conslant current mode to directly drive the LEDs
i . In the constant current region. the highest voltage at the output of the driver
100 X [ = depends on the lion of the end syst
4
i Constant Should there be any compatibility issues, please contact MEAN WELL.
£ Current ared |
K- !
50 -~ L s
{min} -
o ".\ Hiccup
) £ Pratection
J"
- L L
50 100 lo{%)

Typical output current normalized by rated curment (%)

£ This characteristic applies to Blank/A/B/AB/DX!D2/BE-Type,
For DA-Type, the Constant Current area is 60%~100% Vo.

g‘LJ‘ﬁI 4. 10 Datasheet w89 LED Driver (M113)
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105~150W Constant Current Mode LED Driver E L G = 1 5 0 " C series

W DIMMING OPERATION

ACN(Blve) ! i
ta—— [ ELG-150-C Gt
1 Vae{Bewwn)
{
“ DM+ for BIAB-Tyse
SR
+ fie Di-
# 3in 1 dimming function (for BIAB-Type} v -n;mbr&fa:s:i\zg
+ Dutput constant curtent leve! can be adjusted by applying one of the three methodologies between DIM+ and DIM- E;;,’;’ ?;,b}??,p,
0~10VDC, or 10V PWM signal or resistance.
- Direct connecting o LEDs is suggested. 1 is not suitable to be used with additional drivers.
+ Dimming source current from power supply: 100uA(lyp.)
£ Applying additive 0 ~ 10VDC Vi S ———— /
1] R —— . {
Bo% I 4
z 1
E3 h | 1
£ Nl 1
8 Sl
H h W
3 é 14 H
| Agditve Voliage I
/ g £
A. T !
[ ][ A k3 i
¢ o b0
DONOT conec “DIN- to Vo VN N W W R W WV e W e

Dimening input: Addriiva vollage

£ Applying additive 10V PWM signal (frequency range 100Hz ~ 3KHz):

Qutpst current (%)

Additive PWM signal

DIMe i

DG NOT connecl "DIM- 1o Vo-"
0% 10% 20% I0% 40% 50% £D% TO% 50% 90% 120%

Duity cyche f stiditive 10V PWIL signsl dimming mpuit

23 Applying additive resistance:

Cetput cutrant %)
a3
L

“DO NOT connect *DiM- to Vo*

:

'
i
H
'
i
1
i
1
'
'
'

SNATT KON LR BN GIN SOCH H0R TN BN KN TR
(NG GUANTIYIN SYACHICASS ERmVng operaton)
Drmming inpul, Addilive resistance

Note ; 1. Min. dimming level is about 8% and the oulpul current is not defined when 0%< lout<8%.

2. The culpul current could 6rop down 1o 0% when dimming inpul is aboul 0k 2 or 0¥dc, or 10V PWM signal with 0% duty cycle.

gﬂ‘ﬁ 4. 11 Datasheet 984 LED Driver (#114)
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105~150W Constant Current Mode LEDDriver ~ ELG=150-C series

# DALIInterface (primary side; for DA-Type)

+ Apply DAL! signal between DA+ and DA-.

+ DALI prolocol comprises 16 groups and 84 addresses.
+ First step is fixed at 8% of output.

% Smart timer dimming function (for Dxx-Type by User definition)
MEAN WELL Smart timer dimming primarily provides the adap proportion dimming profile for the cutput constant current level o perform up 1o 14

Ive hours. 3 dimming profiles b der are defined ting for the most frequently seen applications. If other apti y be needed,
please contacl MEAN WELL for details.

Ex: (2 DO1-Type: the profile recommended for residential lighting

Setup for DO1-Type in Smart timer dimming software program:

N

~ il T2 3 ]

TIME** 06:00 07:00 11:00 -

CEVELY 100% 70% 50% 70%

=
=
©
s
@
oo}
o
&
E
E
(=]

1004
%0
804
n
£0
0l
40
30
20
n
0
00

00 0200 D400 0600 0800 1000 1200 1400

Operating Time(HH:MM)
**: TIME matches Operaling Timein the diagram wheraas LEVEL matches Dimming Leval,
Example: If a resident(al lighing application adopts D01-Type. whenturaing on the pewer supply at6:00pa for instance:
[1] The power supply will swilch to the constant currentlevel at 100% starting frem 6:00pm.
[2] The power supply will swilch to the constant current level al 70% in turn, starting from 0:00am, which is 06:00 after the power supply turns on.
[3] The power supply will switch to the constant current level al 50% in turn, starting from 1:00am, which is 07:00 after the power supply lurns on.
[4] The power supply will switch to the conslant current level al 70% in turn, starling from 5:00am, which is 11;00 afler the power supply turns on.
The constant current level remains Lill 8:00am, which is 14:00 after the power supply tums on,

Ex: €2 D02.Type: the profile recommanded for streat lighting

100 =

50 . Setup for DOZ-Type in Smart timer dimming software program:

804 i

S

g ™ ‘\.\ T4 T2 n T4 5
H s TIME** 01:.00 03.00 800 1100
&3 st i ! : \ ¥y
o
'E 4 LEVEL™ 50% 80% 100% 60% 80%
E »
a

20

10

o
00:00 0200 O400 DGOD 0800 3000 1200 1400

Operating Time{HH MM)

**: TIME maiches Operaling Time in the diagram whereas LEVEL matches Dimming Level.

Example: If a street lighting application adopts D02-Type, when turning on the power supply at 5:00pm, forinstance:

[1] The power supply will swilch 1o the canstant current level al 50% starting from 5.00pm.

[2] The power supply will switch to the constant current level al B0% in turn, starting from 6:00pm, which is 01:00 after the power supply lorns on.

[3] The power supply will switch to the constant current level at 100% in turn, starting from 8.00pm, which is 03:00 after the power supply turns on.

[#] The power supply will switch o the conslant current leve! al 60% in turn, starting from 1.00am, which is 08:00 after the power supply turns on.

15] The power supply will swilch to the constant current level al 80% in turm, starting from 4:00am, which is 11:00 after the pawer supply tums on. The
consiant cutrent level remains till 6:30am, which is 14:00 afier the power supply turns on.

SU#t 4. 12 Datasheet 494 LED Driver (wi15)

114



105~150W Constant Current Mode LEDDriver  E L G=150=C series

Ex: ' D03-Type: the prafile recommended for tunnel lighting

Setup for DO3-Type in Smart timer dimming software program:

e ™ T2 T3

TIME™ 01:30 11:00 -

Dimming Level{%}

LEVEL™ 0% 100% T0%

¢ k.
0oDO 0200 (400 0600 0800 1000 1200 1400
Operating Time{HH:MM)

1 TIME hes Operating Time in the diag h LEVEL matches Dimming Leval.
Example: If a tunnel lighting application adopts D03-Type, when turning on the power supply at 4,30pm, for instance:

[1] The power supply will swilch to the constant curtent lavel al 70% starting from 4:30pm,

[2] The power supply will switch to the constant currentlevel al 100% in lurn, starting from 8:00pm, which is 01:30 after the power supply turns on,
[3] The power supply will switch to the constant current level at 70% in turn, starting from 5:00am, which is 11:00 afler the power supply futns on.

The constant current level remains till 6:30am, which is 14:00 after the power supply turas on.

31]‘71. 4. 13 Datasheet U84 LED Driver (#116)
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MEAN WELL

105~150W Constant Current Mode LED Driver

ELG'1 50-C series

B OUTPUT LOAD vs TEMPERATURE(Note.7)

100 e
PRy ]
0k
230VAC
input only for BE Type
1 ]
£ o
-
Q 1
-l 2 ;
3
Lo . f :
48 B T R T T 0 55 €0 10 (HORIZONTAL)
AMBIENT TEMPERATURE,Ta (1)

B STATIC CHARACTERISTIC

!W——I
* o
pilay
[k

3 g

a “F

-

S i
fo kot
i
e,
A0 2% 1 20 45 45 [ %

Tease (T)

‘M POWER FAGTOR (PF) CHARACTERISTIC

LOAD {%)
2

0

4

INPUT VOLTAGE (V) 60Hz

& De-rating is needed under low input voltage

W TOTAL HARMONIC DISTORTION (THD)

3% 500mA Model, Tcase sl 75°C

2%
A%
18%
16%
18%

THD

AN,

s M g

v 2338

50%  BO%  T0%  B0% 90K 100%

LOAD

SUN
YU

100 120 140 180 180 0 240 20 20 20 M0 3

- TTIVATIL5OW)

12%
ﬁj:m‘msm

i 11SVALILOSW)

% Teaseat75C

"% i ——.
0.56

o et 27 V(LSO
ez 30 130W)
s 11 SVI105W)
0.50
0.88
0.86
S0%  60% 0% BON 90K  100%

LOAD

M EFFICIENCY vs LOAD

) (HORIZONTAL]

ELG-150-C series possess suparior working efficiency that up to 92% can

be reached in field applications.
3 500mA Model, Tease at 75°C

»

EFFICIENCY{%)
E 2 2R E 8 B8

0% 60% 70% ED% 9%
LOAD

100%.

4. 14 Datasheet 984 LED Driver (¥117)
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1056~150W Constant Current Mode LED Driver E L G - 1 5 0 ™ c series

B LIFE TIME

120

100

80 \
60 \

40 .

LIFETIME(Kh)

20

20 30 40 50 60 70 8O S0

Tease {10}

g‘d‘ﬁ' 4. 15 Datasheet 984 LED Driver (#118)
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105~150W Constant Current Mode LED Driver E L G - 1 5 0 - C series

B MECHANICAL SPECIFICATION

# Blank-Type CASENO.:237A  Unitmm
219
30020 198 X0:20
e L0
L7
AC/NBlue) B
ACIL{Brown) l

s Vor(Blue)
SJOW TTAWG2C
LHC5RN-F 1.0mm’ EHOSRN-F 1.0mm"

| -
L. ! SJOW 1TAWGKZE
= @

A-gds

-(©): Max. Case Temperatute

[ s————T1 = =
¥ A-Type(except for 1750mA, 2100mA models)
at
T ' :
i 3 \
ACHBIOR) = 13 by e, Vo-(Bis6)
AGA (Brown] =™ ks - Rl T Yo+(Brown)
ssow rawex2e | | | @ - e SIOW 1TAWGK2C
BHOSRN-F 1 D’ | L 2 @ BHOSRNF1.0mm'

N4-gd3 =

+(®) : Max. Case Temperature

;
2
o :1 Yy
L =] =1
M B
FANY
X nt
o i =8

5UT 4. 16 Datasheet 484 LED Driver (#£19)
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105~150W Constant Current Mode LEDDriver ~ EL.G=150-C series

“ A-Type(for 1750mA, 2100mA models)

m
Fet
200420 1956 30420
‘ o T
- y
:g:%uun} 2 ‘i\ L) e b’m:guﬂ
rown] 1 3 o+ (Brown}
SIOW 1TAWGK2C (- 18 el ] suow t7awGRC
-1

&HOSRN-F 1 Omm’ ]

@ AHOSRN-F 1 Dmm’

aghd S

+(i): Max. Case Temperature

# BIDAIDZ-Type

29
068
2020 : ’ AV AN Y. o BN .
P & SIOW17AWGK2C I
lef | LHOSAN-F 1 O’ ik (Gray®
ACIN{Bius) ! E DiM-{Biacky™
ACiL|Brown] 1 o 05 b Vo-{Brua)
SION $TAWG2C | - ) ¥ LI TOWATAWEC Var{Brown}
l.m‘ns«u-rn-:mmwI i - D] LHISAN-F 1 omm’
S\ 4-gd5 DM+ o0 BTy
DA for DA Type
~(E)- Max Case Temperature PROGSI: OXType
**DIM- fec B-Type.
DA-for DA-Tyze
PROG-Tos D2-Type

s_ﬁ, - o

g‘dﬁ 4. 17 Datasheet w84 LED Driver (1i110)
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105~150W Constant Current Mode LED Driver

MEAN WELL

ELG“" 50‘C series

# AB-Type(exceptfor 1750mA, 2100mA models)

300520

ACIN{BIEE) corm
ACHL(Brown) =
SIOW STAWGKC
&HOSRN-F 1 0men’

\!‘: m—————

'@ : Max. Case Temperature

. M020

SJOW 17TAWGKRC
&HOSAN-F 1.0mm"

DM+ (Beay}
. DIM-(Blagk}
Vor{Biug)

o {Brown)

w} — -

@ o
gl L =
iy
@ %?; oE
_-{ <
[ ae |

#: AB-Type(for 1750mA, 2100mA models)

300420 W00
]
! 1
@] SIOW1TAWGCK2C |
EHOSRN-F 1.0mm" | DiMs(Gray)
ACIN(BIUE] o DiM (Biai}
ACIL(Brown) ' bl vont)
SIOW $TAWGHZC | SIOW 1TAWGAZC Vas{Bimwn)
musau:nam’% 9} &HOSAN-F 1 Gmm"
Ndgds
+(i2) . Max. Case Temperature
st
3 I e b -
£ = M =) L
o
B
n _=5':
; TR T
L%, T
[_J ol =

E‘Uﬁ 4. 18 Datasheet w84 LED Driver (M1n11)

120



121

M W 105~150W Constant Current Mode LED Driver E L G e 1 5 0 - C series

MEAN WELL

# BE-Type
208
300420 198 20020
: SJOW 17AWGKIC i AUXvRed)
N O RN Lome | et
ACIN{BIvR) 14 DiM-(Binck)
ACIL(Brown) 05 | Vo-(Blug)
FG/{GroandYellow) SJOW 17AWGKIC O L SIOW7AWGKRC b
SHOSRN-F 1 O’ “ L) et l
SHOSRN.F 1.0mm |
a3 ...
‘@:Mlx.Cun Temperature
N i
ol .
H P =] =) i =
# 3Y Model (3-wire input)
3 L.
208
300220 188
| -l
ACN(Blow) ’ t
Aaﬁ.(proml {
PEC(CreaniYellon) oo st (O SUOW 17AWCK2C
) N-F 1 O’
BHOSRN-F 1 Omm’ | = &HOSR Dmm

h4:gds

+(©) : Max, Case Temperature

£ Note1: Please connact the case to PE for the complete EMC deliverance and salety use.
3 NoteZ: Please contact MEAN WELL for input witing option with PE.

B INSTALLATION MANUAL
Please refer o ; hitp:fwww meanwell.com/manual himl

sUTl 4. 19 Datasheet 984 LED Driver (#t112)



D ®
PRODUCT
I DATASHEET
CS12862_STRADA-IP-2X6-DWC

STRADA-IP-2X6-DWC

Universal road lighting (JESNA Type Il medium)
beam with excellent mixed illuminance and
luminance uniformity.

; :wmwoé il
e

TECHNICAL SPECIFICATIONS: -

CEPR i
Dimensions 173.0x 71.4 mm
Height 9 mm
Fastening pin, screw
Colour clear
Box size 476 x 273 x 247 mm
Box weight 6.8 kg

Quantity in Box 120 pecs
ROHS compliant  yes

MATERIAL SP!

Component Type Material Colour
STRADA-IP-2X6-DWC Multi-lens PMMA clear

2X6-SEAL2S Seal Silicone white

Last update: 20/12/2018 Subject to change without prior notice

LEDIL is a registered trademark of LEDIL Oy in the European Union, USA, and certain other countries. 1/14

gﬂ‘ﬁ' 4. 20 Datasheet v84 Lens (¥n1)
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= } @ I . E " a [ o E - I <
INOEX PART | DESCAIPTION | MATERIAL
1 |£S12B62 STRADA-IP-2X6-DWC PNMA BN + Silicone seal]
- Tap view %
173
022
3
2
Pockets for wiring and screws
ThLs draming s our property. Lodsl Oy
= e
Finlang
RARING TITLE [ Part Drawing
3512662 _STRADA-IP-2X6-DWC 1
REV
$512862 002
111 [WEIGHT ms.azqi jsssu 172
T T T T !t vy X T T T - T
H | G [ t | t i 8 | A
o 7
3UN 4. 21 Datasheet U84 Lens (Mu12)
x I © l = | w % o | Q | @ | <
INGEXPAAT HO| _ OESCRIFTION I MATERIAL i
1 |CS12862 STRADA-IP-2X6-DWC PMMA 8N + Silicons seal
Street side
10x Spal position pin grippers
fehock that the seal is attached
- B Screws (M3) to mount [T TN W — 4
the lens to heat sink.
Recommendad torque with 2% LEDS
pan head screw: 0.57Nm
i {for 1.6mm thick PCB, no thermal pad) 2x Position pins i
Fasten middle screws first, w_d_,‘.‘i!.qf.‘. _round PCB holes)
then work toward outside corners, i
fastening screws on opposing sides
until reaghing corner sorews. o 12X POCkets for PCB screws (M3)
o Heatsink screw holes must be accurate 3
to prevent twisting and cracks. Multifunciton pocket
e, AWAT NG, COMpONENts Or screws)
Becommended PCB:
1.8mm thick with no or
™ minisum height thermal pad -8:Puckets for PCH soldering -
-~

Dimensions 43.5 x 145 mm
Cut corner as key element

Ask LEDIL for layout suggestion for_correct alignment

ang drawings.

o 2
Wiring: /
PCB is fully sealed between the lens
with silicone seal and the heatsink. i Lo

- Wiring needs to be done trough the [
PCB and heat sink to maintain high i drawing Ls our proverty.
IP vating. TE G80°t b6 sepraduced

ron §i . RANTHG TITLE | Part Drawing

- Seal is tested to work in LEDIL$ test assemblies. CiF 3 Fg%m@mzf;?ﬁﬁ;% o] 1
Customer is recommended to test the sealing in i
the end product due many variables, such as heat sink Libse A3 £812862 002
surface and possible chemical traces. SCALE t:1fwnom 05,62 § Isuw' 212

i oo e S SRS SRS SO PRSI, EEE: UGS
I |2

H | I ¥ | =} B | A

JUT . 22 Datasheet 984 Lens (¥1i13)



Precision moulded
- s
ilicone gasket
£ for IP67 rating

12 individually optimized
optical elements

>~ Easilyc

Performance Meets Functio mti y
LEDiL s New Asyr etric STRA

leanable

5

One Optics Does it All = -
LEDIL's newest STRADA street lighting optic is designed o | e TR . "
for peak optical performance, ease of installation and » /./’"' ’1 \\\ S Vi
protection from dirt and water. STRADA-IP-2X6-DWC L g M_gq,,,.w”*\;‘“""‘ "
is a precision-engineered 12-position lens array with a T

titted beam to direct light efficiently to the roadway sur-

face. The integral silicone gasket protects up to IP67. The 4 i -
wide, asymmetric beam allows for rapid development of

luminaires classified as IESNA Type Il and il and related i

European and Russian street lighting classes. - i v » »

The information contained heeom s the proper ty of LEDIL Oy, Salorankate 10, F124240 SALO, Finland aad is zotyrct to change wathout ritice

Please visitvewwe Ledil com for additional information, such asthe ateat photometric Gles, 30 mechancial reodels, and application notes relating o handling, glsng andloping

Uﬁ 3. 23 Datasheet 184 Lens (Mtin4)
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FEATURES and BENEFITS

* Very wide asymmetrical beam
with 70° candela peak

» Great light uniformity, even with
long pole distances

» Qutstanding cuteff to minimize glare

» 12 optical elements with individually optimized
light distribution, reduced installation cost

* Easy positioning on PCB with locating pins.
Mounting direction marked in the medule

* Silicone moulded gasket for sealing of the module
 Carefully tesled for IP 67* proteclion
* RoHS compliant

* Space reserved for connectors
and PCB fastening screws

* Module's shape and surfaces are
designed for easy cleaning

* No need for external light cover, get up to
20% mere lumen aulput inyour application

* IP-rated semi-custom modules possible

ORDERING INFORMATION

Order code: CS12862_STRADA-IP-2X6-DWC

with various optics from STRADA family

» High light transmission efficiency and
virtually impervious to UV-damage

» High scratch and abrasion resistance

» Ideal solution for street lighting
arrangements requiring pole height /
distance ratio of up to and beyond 1:4

MARKETS and TYPICAL APPLICATIONS
* Collector roadway lighting

» Wide urban boulevard lighting

*» Residential street lighting

TECHNICAL
SPECIFICATIONS

* Dimensions; 173,0x 71,4 x 792 mm
« Mounts with screws

* Module is precision-moided from optical
grade PMMA - UL94 HB rated material
with operating rating -40°C to +80°C

» Recommended PCB thickness 1,6 mm
PCB dimensions 43,5 x 145 mm,

* Silicone gasket seals directly
into heatsink surface.

Cross secusn of gasket and PCB

Consult www.ledil.com for ordering codes and latest product specifications,

which may vary by LED

* When mounted according o LEDIL specifications. Consult product datasheet for more infermation,

ta 10, FI-24240 5ALQ, Finland s

i ch

o vithout notice
application notes celating o bandlng, ghiing andtaping

31.1“7{ 4. 24 Datasheet v@4 Lens (¥115)
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