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Abstract

The objective of this research aimed to develop and build a virtual illuminance model of streetlights,
which considered the difference of luminance and illuminance between fluorescent 36 W and Light

Emitting Diodes—-LED streetlights. The location of the study was the main street in Eastern Asia University,
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where illuminance were insufficient in some areas. Therefore, LED Streetlights with 20 W, 50 W and
100 W were chosen to replace high-intensity fluorescent 36-watt lights to save energy. As a result,
LED Streetlights with 100 W were used to improve streetlights’ performance. A street lighting model
was designed in the DIALux program to improve the light performance indices, including illuminance,
luminance, and compliance to Thai highway light standards. There were types of street including Direct
road with a traffic island. For experimental results, LED streetlights with 100 W gave a better overall

light performance than LED Streetlights with 50 W and 20 W on the street of Eastern Asia University.

Keywords: luminous efficiency test, LED streetlight, illuminance
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Note. From Lighting System Design, by P. Pittayapat,
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Note. From Lighting System Design, by P. Pittayapat,
2002, Bankok: Sangmit Group.
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Note. From Lighting System Design, by P. Pittayapat,
2002, Bankok: Sangmit Group.
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Note. From Lighting System Design, by P. Pittayapat,
2002, Bankok: Sangmit Group.
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Note. From Lighting System Design, by P. Pittayapat,
2002, Bankok: Sangmit Group.
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oamana IMILUMADIIN WUALADIUHY Tuunaus iy
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38 voltage vuInANgRazseiuly Tudidisnden
TFwummasvunn 12 V DOD 50% A1 Useansaw
YBILUMLRDSF 0.85

- DOD--Deep of Discharge A A1ANEN
Y8IN15ANYUTEIVDIULUALADT tasuunneILdazyin
falaimindu Unfegsening 45%-60%

- Battery Loss %138 Safety Factor lulluataos
Weldeosiunisunsaniniiuiing ¥3e over charge uay

n1sAneuseuniiuly wse over discharge

- Tuszuuldl 24 Vde adsagldhunmes 12V
11U 2 gn AeeynIUNY

‘U‘LHWUI’NLLU@LMB%E‘I’WQJW?QF‘TWU’JNI@]IQWH

(Load Demand) -
= 5
(wseAul91uxDOD FactorxBattery Loss)

JURBUN 5 N1SIFBNLATBIATUANNITYIST
(solar charge controller) fauandlunisig 4

Tussuulvlouulsendioad madeniieiesnua
MSVIFAUU MPPT-MPPT Solar Charge Controller
IN512LAFDIAIUANNITIITIUUY MPPT Hreudtaym
Beseugyidouazanvuinasll seninsunsleans
wadfuuunned saimsglunsfinsdldnuaie die
ANNENBNYaLal wrdlvansiwas (dunneguu
anvosta)fulumnAes (egnanaanvdolddiu) enveg
Wisiuann Fsenasndugedddanslnawslngiioan
nsgaydesarlilninanueuluay

Wmp
Amp = xSafety Factor15% (6)
Voltage
gl wmp = mddlwihveslvandwad

Voltage = wsasulninings

Amp = ATZLETISA

lngasy dwsulvauulsarsiwaduuin 20 W
50 W uag 100 W ieliszuuviaulaegauysal
wazSnwiangnsidauvesunmes wdedldgunsal

1%
v A

f9tl wdlganswad [Wydalulundadalay vuin 80 W

, ‘ NIANTIVINTUATINE DA W Te
UM 15 aUUf 2 Uszduiiou wun1au-8ama 2564 v A < B
i g g atuinermansuazinalulad

200 W 340 W (Esram & Chapman, 2007) LUALADS
@onltwiln deep cycle Gel aum 40 Ah 100 Ah
200 Ah La3eanuANNIsTYISa Eenld MPPT v
10 A 20 A way 40A aua1aU

f1579 2
A1304A 11U BIN 15 W veITEUY

WIN  ANUARINITITAaI AN (Wh)
'(‘VEV? AIUEI9 AUEING S99 1 U
100% MUY 50%.75’1‘14'314
6 B9 6 Vg
20 120 60 180
50 300 150 450
100 600 300 900
1519 3
NISNITUNFONVUIALURLIDS
YUIALED AUABINIS Lﬁanﬁuum
W) nszwa i LUALADS
(Ah) (Ah)
20 35.29 40
50 88.24 100
100 176.47 200
1519 4
NI9M9ITAUNAONATOIAIVANNITYTIT
YU YU @en asEed  YuIA
LED WUALAES  QUIALKNG W13 LRS54
(W) (Ah)  Twardwaa (A) AUAY
(W) 159159
(A)
20 a0 80 7.67 10
50 100 200 19.17 20
100 200 340 32.58 40




sUkuuNsRndslaulafiauuuauniild
nndauMsAasslliiaNsIsEALLLINUY @11150
donviavesaul uazadaufiagldmuldnuniny
RERETHT LLazaamé’aqﬁuqﬁﬁﬂﬁmmﬁuﬁﬁu 9 AU
mu%é’]’ﬂﬁlﬁaﬂgﬂl,muiumiam&y’qLLUU Single Side
Junsindeil wieafuresauy waizdmiuauy
En q luwos vaemai dmdunisindedeuase
UuLa’ﬂ,wLams"lfi’fwaamwQaaLiamuﬁﬁ'sw:ﬁmmqq 5
wns Fawandunm 7 waznisnegouazinddlauln
LED 20 W 50 W way 100 W saianslunin 8

A5INAIAINEINY

MTINAIANNEINL TN SARAIlUADIUNIT
AD MUY INGNEY WWEATUUAYUIATEEEANIRUEN
Trluasaheninsinnasuleglivaonrgoasaguiiie
Tvka9a19 1S9l TnAIANNEI19nS A NT TR S

A Y i Py
W1l UNITINANAINUEINIVBIVIRDALDADR NYTTEY
d Wuszezviaszuinaainivinnisinsdauvasn
aAa Y a ! Aa & a Al

LBAdA D19DINNUTEEEMNWE AR ARIRBARULTD
WSHUMIBUWEIEIN9 VaIvaan LED vu1m 20 W 50 W
kay 100 W SE82agibiian1InAIAINAIGMEAS
AILEAILUAIN 9-10 EnSUNITInAIANNEINTlLLAAY
yoviietuiinAnsnszatsuasvetlauln LED usias

YUINNINNITAAR

[

AN 7 nshnselvnuuluy Single Side

A 8 nsinsalall LED

IRIRIEnN

Inini

TMARDUAATIHATI LED 20W,

AN 9 SLULLATAILUUIINAIAIUAING LED

sspsinssmnaadlii so wes

J -

. 3 . & .
(N R I [ B N R D [ A
e .8 . . & .

NAFDUAIAIIMFIN LED 20W.

AN 10 SLULLATAWAUTINAIAINEINITERING 2 1AL

n1591a09laglYluswnsy DIALUX

N1390NKUY AUIMLASET19R 8 TUTUNTY
DIALUX naufnfeass yilvaiunsanivauailydaneg
JuUszana Usendaian msienaniseanwuuiianig
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TndiAssfuaduaie ilvaananiiudlvuiulss
Mends ansnsadenUssamladln dnvagnisnszane
naswazidaindfimnzay iolvlauaifinanim
g funsldeu wsudurdanisfioge A
wazfimnafanzana i Mliasnsodiuia
AunuvesgUnsaliasy wu a1dulay Tasundn e
waggUsendnan b

funeuni1seonuuy SrurmLasaI IR
TuUsunsu DIALUX fesdaesnisfndalaylnnout
Wrludnaedulsunsy Asandlunin 11

NaN1538
MsnAdeULATAASIZRRANS LU AN AN
yalaulniraeauweadiniouunileaisivad Ifuls
#n9 q ARt esUsynoudie vunnveswsslyansiead
mmquummaé JEUEAINNTIAUTEY wavaNIIaUL
ypalaulu LED lunsdeedinenu wagn13531ae9Ang
ainadeTusunsy DIALux Ineildeulsnisvaaeu fai

v
v o

WwaulunishnnsdusuniIsnagau

AsvuafidlunsesnuuuaLUEE oEIUUY
AMUEDENS (Lluminance) E,, lsitpanan 2.1 ang (x)
Snvaiznisange auunelusminedsaisuede
Wuauuwuu 2 9e9a513sAnuniteinesasriviya
V9 6<W<8 Luns n1saadatanlwiuasadnaauy
wUUlITNIENA19MILNINTFIUNTUNNNEI TE8LUN4

L1InaEn 40 wins dnwairnnsanaaan lwiuasadng
Hosanduauunseddadmiaion

Taulauunasn LED denunldnaaauine
NNINTEALVDIEE 3 UM UTENOUMIY UUIA 20 W
50 W Lag 100 W ashanslunin 12
nansnagaunsaasslaliauuauRuL iRn
#9939 wuuiluvudy

1) NAN1INAFIUIAAIAINNATIN Waem LED
U1 20 W dnwaiznisindslanlilauuiissozvinaiu
40 1IR3 G‘hLLWJﬂﬂﬂwam@i’jﬁﬂmuqa 5 wasvaaa b
faanslunin 13

| U 15 atui 2 Ussdifiou nguniau-damau 2564

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

ﬁ

A 11 n1sdnaesfndlaulnauugUiuuag 9 fae
lUsunsa DIALUX

A 12 Tasllslauu LED fldmageu aum 20 W 50 W
wag 100 W

)
>
5m

A 13 Msandalaulauuueasn LED seaeiig
AMLAL 40 LUAT

n1991899N15ARAIN1SIAAINNAI19 AN L
LED wuuilvugy agdaamuuanisiinasainsuly
° =~ Y1 A v | °
TunisinasaielilaA1nlndPewnuzaunanisin
ynlgau sananslunin 13-15

FULYUNUDINTITINGISUNADR LED 288U
ALAY 40 LT (VWA 6x14 ATN) KAN1TNAFBUIN
ArANEINRAETeIaen LED um 20 W 50 W
way 100 W aauandlunisne 5

2) NANIINAABUIAATAIINAINY haDn
wgooisamudivuin 36 W dnwagnisinddlaug 1ol




uuilsraEYi1aniu 40 Wwes suvrdalaulnfnsesnainy
49 5 lmsvaaanl

AundreanIsindmiunasn nasaly
auuNgoalTalLud 2x36 W segevinanislaw 40 s
(U1 6x14 903) nan1IAaeUinAAINAI LAY
VBINABN AILAAILUATITN 6

AN 14 NISNAABUINAIAINNEIN Kadn LED vun
20 W 50 W Hag 100W wuuilkauiiu

1319 5

HANITNAFOUINAIAIINAIN Baen LED AnFabyy

Tuyudy
Anmsuuuiiuauduy
SYYLWI9N 0 1 2 3 a4 5 6
Tauln (m)
Taulw LED 5 4 4 3 2 0 0
20 W (Lux)
Taulyl LED 7 6 5 3 2 1 0
50 W (Lux)
Taulyl LED 0 8 7 5 3 1 0
100 W (Lux)

AN 15 NSNA@aUTAAIAINATNY Yaealiauy
Waoaisawud 2 x 36 W

M99 6
HaNIIAFOUINAIAIINAIN viaen lWouugeaisaiT s
2x36 W

TaulviWgeaisaud 2x36 W Annuuuiivvusu

SLYLHN 0 1 2 3 q 5 6

nlayly (m)
Taull 7 6 4 3 3 1 0

FL 2x36 W
(Lux)

NANISNAEBUNITANAL AN LW AUUATNATLALINAA
A9939 WUUEARANULEIABUNSA

1) NaN1INAEUIAAIAINNATN aem LED
3uIA 20 W 50 W uay 100 W dnvaiznisinga
Taulrlauuilssazvneiy 40 was sumislaglnfngs
ﬁﬂamga 5 wasveuan il uuugafniuid@ineunsna

ALNUIYDINITIAG NI UNEEA LED 20 W
50 W wag 100W S2881199lad 40 Lwns (Yuia
6x14 0¥n) namsMaaeUIaA1ANAIIRRLYeY
waen LED wuufindsfulaineuninuandauandly

A1519 7 wazaawanslunin 16
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A998 7

HANISNNFOUINAIAIINEIN viaen LED Y119 20 W

50 W uae 100 W wuu@nesnuLaIneunss

)
v o

ARAINULEIABUNTA

SLYLRIY o 1 2 3 4 5 6
nlayl

(m)

Tauln 4 4 3 3 2 0
LED 20 W
(Lux)

o

Tauln 6 4 3 2 2 0 0
LED 50 W
(Lux)

Taulw 7 6 6 3 2 1 0
LED 100 W
(Lux)

AN 16 ANSNAZDUIAAIANNAIMARA LED kuUU

ARRINULEIADUNIA

a

NANISNAGEBUNITANAL AN LW AUUATNATILALINRA
79939 wuulauAdiuvusy

NNANITNAFOUINAIAIINAIN Baen LED
U1 20 W 50 W lag 100 W 919614 wuInnaea LED
U9 100 W fidnisiadeuvuiuvuduiiAinnuaing
anuvuRaksiuianeunn uadiauainagand,
NAANQOBLTABUALUULAY WANIINTEL AR
wihiuvaeangeasanud drsuntsnaeuluiadod
Jailaulviviasn LED aw1n 100 W 119i1n150adau
nsnsyansuaiiutie Tnadnuwarnsindlalnauy

Ui 15 adufl 2 Uszdnhou nguaau-damay 2564

fszeyrineiu 40 wns dunddlaulfinasiniues
5 wasvanan bl wuulauaiiveudy daansdunin
17-19

MW 17 N15ARAAeA LED u1n 100 W wuulase
v ugy

AN 18 NMsnagounasn LED vuin 100 W LLUUI?’]?J@:

=~ B
HYUYU

A 19 NMINTEANBUAMAA LED YUIA 100 W LUU
[GGRIR IR

MNSENTINMTUMINeSedaAsulele
atuinermansuazinalulad



nannssiaesnsanaalaulwauudlelUsLASY DIAlUX

NANIINAFDUTAAIAIINETN Waon LED 994
wasm LED 20 W 50 W uaz 100 W §nwaiznisands
Taulnauudissezvinaiy 40 was suvudaulina
fafianugs 5 wnsvenali n13siasuUsuioy
N19N92BUAIRINLAY CO-180 waz C90-270

Na9INN1591809lUSLATY DIAlUX UBIraen
LED Tunsdlauumiensslafiinnznans diefiansan
Wisuilsuatauad1nadsuazaiaiudsiiiaue
W WU SARRILUUR UL dawavinliidaa
alsedsUInuszrhaiiiaainiedsiign
waziduArfsniinusiuinsgiu dnilumshnseiid
wuulpngfiurudy fieanuainaadegainin uazed
Tuinasfanmsgiuannsofaaslfauld wazainns
$rasemelusunsy DIAlUx demAiauainaeds
wazn3II Isolines of illuminance Lﬁ@@ﬂ’]iﬂi%ﬁ]’]ﬁ
wasvealaulvl LED uShiuauunensswuuliiiinig
nang falanslunin 20-23

M1919 8
wansadgaunIsanaslauln LED 100 W uvulpug
Juyuéu

Taalwl LED 100 W $1unu 2 Tau Aesawuulaugiiuvuiy

YYLWIS 0 1 2 3 4 5 6
ntaulul (m)
Tauln LED 0 9 9 6 3 2 2
100 W (Lux)
105* 105*
90° 90°
75° 75
50° 60°
45 400 45
500
600
300 15 o 15¢ %
cd/km n - 69%
— - C180 (90 -QN

AN 20 LWUSHULBUAITNIZULEIRILLAY CO-180
WarC90-270 Vvenasn LED

T 275 e 1000m
22 \:ﬁg:é 220—
/ . O 220}
7 2
1665

= P ~166
~— & r -
[—220__ 1

& 165
= e R e 274
275 —275~__

00 0m

000

AW 21 Isolines of lluminance (cd/m?) USIanuy
ensakuuliiiiniznans dnsulaull LED 20 W

220 1000m
o — 275
- 166220 =275 220—_
1'6/ = 1_$\2 220.

~
g 165165
[ ~220_ 16— 166—

165

2
75\} 22 o oy 1S 220/
275 / s

—— 165, 1
165 ~

000

b.oo 3900 ;n

AN 22 Isolines of lluminance (cd/m?) USiaauy
Pansawuulidiiiniznans dnsulauln LED 50 W

1000
=SS =
220 220
v
=T 1@ 166=——=1.65 E
\\zm/ 22\2204/
330, 27

~——

000
000 340m

AN 23 Isolines of lluminance (cd/m?) Ustiaiauy
n1ansakuubiiiiniznana dnsulaule LED 100 W

mawSeudioulaulvauy LED wisldlaaan
ANUINTFIUVDINTUNIINAN-AUUAEDITUUN AD
2.1 809 @MSUNSATLIUAIANETI 198 TUTLATY
DIAluX WU11 Auaaeasvedlaulauin 20 W
50 W uay 100 W Sldnmuasnaade 1.87 2.18 uay
2.56 6n% MUAIRU kagn1snIzaneuaadlallnuuin
100 W fipuasiiauevesuasinitlaglnawin 20 W
way 50 W

A1s5anaUsIgNa

v
v aao

NUITBtITRgUsEaIA LN AN BINILUINIG

nsiiindseansamyalauliivaeausadansay
walganfwadliangauiunisiansliauy §37e
yinsseuiiieulaglviauu LED 20 W 50 W 100 W

[
a o |

ANAITEEENI 40 LR WBLALAAIAINNIATFIUYES
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Yorasn LED vu1a 20 W Siuszdnsnimsiniimasn
Waealsalwuiagussinu 25% dmiulunsdlauunig
pselafiniznans

- mw%’uammmqwaaLﬁﬂlﬂ/\lauumﬂmi
$ra0anudn aunsafinaIAualuadeldudaii
I§Agamniinasininsgiuegilunsdauumismss
Laifinnznans Wefiarsandirnauasiiauouasngu
fienfiansasdsldSunaitnmsmeinmanuaiiaue
LmeﬂLLUULﬁmﬁﬁmdwmmgmagLLé’a

- AN5USUANTEUEUINTENITUAIINNANT
$raeemudn aunsaviuaiaualnwadsldwaziu

e

AilndiAsstuinasiunnsgiu dwdulunsdouuma
psdliifiiniznans lefiansaniiAranuasiianouas
wuin Senfistunareglunusiinmsgu

Tngnmsinuainsidisusuanssezamas
nsfiaRe waznsiinsiuulaudesresvnese g
e safindszanamadiuadnalduinninis
Uuanarmgaailiauy wiseduyulunisingad
Wingetuiosndasindeuumanlwouuiiuiniy
NI

Jalauatue

1. mdasainalasla LED 100 W Andauuui
wrudufidnuurInTEBuaIATNTADsEINSANTT
nsAncaLUURARULED

2. Usz@Andarnnisdesainanaznisusey
LUt uey funisuntiaaduliuazanin
wInaey

3. Taulufongnisldauudsiuniuenyves
LUALAS

a. lsnsHnuuUsiumunsUssquUnme3

5. avskiiduszuulldesainuay wasiiszuy
Indosainuduliduszuudises

>

g

References

Boonrat, S., & Kerdlap, P. (2010). The comparisons of effect of power supply for down-light with LED

between linear power supply and switching power supply on electrical performance and

harmonic noise. The 33rd Electrical Engineering Conference 1-3 December (EECON-33)
(pp. 441-444). Chiang Mai: Chiang Mai University. (in Thai)

Boonrat, S., Uyaisom, C., & Kerdlap, P. (2014). Design LED Lamp for replacing to fluorescent lamp

32 watts circular type for electrical energy saving. The 37th Electrical Engineering Conference
19-21 November (EECON-33) (pp. 345-348). Khon Kaen: Khon Kaen University. (in Thai)
Cheng, Y. K., & Cheng, K. W. E. (2006). General study for using LED to replace traditional lighting

devices. 2006 2nd International Conference on Power Electronics Systems and Applications,

ICPESA (pp. 173-177). Hong Kong, China: IEEE. doi: 10.1109/PESA.2006.343093.

‘ NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

)

U 15 atui 2 Ussdifiou nguniau-damau 2564




Department of Rural Road. (2014). A manual Road lighting and traffic signal. Retrieved from
http://trafficsafety.drr.go.th/upload/download/8 Front 16.pdf. (in Thai)

Department of Rural Road. (2010). A manual construction work Department of Rural Road. Bangkok:

Ministry of Transport. (in Thai)
Esram, T., & Chapman, P.L. (2007). Comparison of photovoltaic array maximum power point tracking
techniques. Energy Conversion. IEEE Transactions on, 22(2), 439-449. doi: 10.1109/TEC.2006.874230.
Heffernan, W. J. B., Frater, L. P., & Watson, N. R. (2007). LED replacement for fluorescent tube lighting.

2007 Australasian Universities Power Engineering Conference (pp.1-6). Perth, WA, Australia:
IEEE. d0i:10.1109/AUPEC.2007.4548064.

Kerdlap, P., & Warong, S. (2013). Applicability evolution of the Light Emitting Diode Technology for

illuminating. The 5th Conference of Electrical Engineering Network of Rajamangala University

of Technology (EENET) (pp. 369-372). Prachuap Khiri Khan: Rajamangala University of
Technology Phra Nakhon. (in Thai)

Ministry of Energy. (2011a). Thailand 20-year energy efficiency development plan (2011-2030).
Bangkok: Ministry of Energy. (in Thai)

Ministry of Energy. (2011b). Policy statement of the council of ministers: Delivered by Prime Minister
Yineluck Shinawatra to the National Assembly Tuesday 23 August B. E. 2554(2011). Retrieved
from http://www.eppo.go.th/images/POLICY/ENG/gov-policy-2554-E.pdf. (in Thai)

Narra, P., & Zinger, D.S. (2004). An effective LED dimming approach. Conference Record - IAS Annual
Meeting (IEEE Industry Applications Society), 3, 1671-1676. doi: 10.1109/1AS.2004.1348695.

Paounpongkul, K., & Chuntamara, C. (2014). The subjective evaluations of adaptive lighting for

exterior application: An experimental study. Retrieved from https://soad.kmutt.ac.th/wp-
content/uploads/2018/10/2015NtC1.pdf. (in Thai)

Pittayapat, P. (2002). Lighting system design. Bankok: Sangmit Group.

Ponpai, P., Pongchai Seupsan, P., & Prommee, W. (2017). Improved illumination model of LED street
light at Rajamangala University of Technology Lanna, Chiang Rai. RMUTL Engineering Journal,
2(2), 25-35. (in Thai)

Rueangpattanawiwat, C., & Kanthapayao, Y. (2013). Dimming light of LEDs lamp with automatic control.
The 5th Conference of Electrical Engineering Network of Rajamangala University of Technology
(EENET) (pp. 369-372). Prachuap Khiri Khan: Rajamangala University of Technology Phra Nakhon.
(in Thai)

Yoomak, S., & Ngaopitakkul, A. (2015). Study and analysis luminescence characteristics of light-emitting
diode for the highway. Srinakharinwirot University (Journal of Science and Technology), 7(14),

40-52. (in Thai)

< &

Fh e enm Vol. 15 No. 2 May-August 2021

Science and Technology




