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150 W LED Streetlight Optimal Design Using 21 W LED Engine
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Abstract: In this paper, the IES file was measured by applying a secondary optical lens to a 21 W LED engine, and

the lighting calculation software RELUX was used to perform simulations with the data file of this measurement. For

two-lane (two way) concrete paved roads, six LED engine are applied to each streetlight and simulation results show
that Uo (uniformity) 0.56, UI (longitudinal uniformity) 0.86 and TI (threshold ilncrement) 9% which satisfies the
required standards. RELUX was also used to LED streetlights by designing them in three dimensions, that is +25%

of the arm length of 2.8 m standardized by the road lighting standards of the Korea Expressway Corporation.

Comparative analysis was carried out on adjustments were made in increments of 0.1 m that Uo, Ul, and TI values

in the range of arm lengths from 2.1 m~3.5 m. For the arm length range of 2.1 m~2.4 m, Uo was high, whereas

Ul was low. Therefore, we present the optimal light distribution values designed for an arm length of 2.5 m.

Keywords: LED, Secondary optical lens, Optimization design, Streetlight, Arm length

st 9o YyEdy ¥
A o, Al

e 4> e
9]
I
i)
l:‘
N
)
ru
2
N

A "t s2x9go] 7|2 2Ho 2
At AT Al &5 Algste

waPo] QP S ol Zoch.

=3 A

uju

a. Corresponding author; parkdh@wku.ac.kr

Copyright ©2016 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

2
a8
o
H1
]
2

mgolct. whety

FYgA o et 7]&o] 2

LED £3o] =250l ALgElo] 7|Ed she] 5
7172 AR et 7189 WAdA LED 472 st
W Aatstel A3 4SS RelM wAE of2 A2
M gstol ALgH T 9k LED Alflofet 2,104 4y

gt 2 R A 222y E2EY KS A 3701
oM et 71Eol mep AR RYARIME F£2 2

= Ado wavoz Astn Yo
LED 7t25o] £20] 289 o A4 sjge o5



A7 AR A 583 =74, A2978 A1E pp. 62-67, 20161 1€:

sh7] Qs = 57149 g WAL 55 =ol. o 4
o], 2z} F= Fo| siFsty, =2 R0 TebA
A7ds] Ad7dslof i*ﬂ} [1.2]. 2o ALk &9 S
Atshe F459] olete qrﬁ} 2ofA St 29
=T AL 1800L=1r41 YhEE pobA neluh g
3] %5}6}‘1‘*1 A|ATE] Tt

Al 29 AA Alggold = e A AIEHA
AEEE wgHolE e A&Hol A&7 s
AR 28A Aol 25k At Z2aeg o
At FU-LlolA AMEE= AZARD &Y Al=2
CE2 Huug, 29 42 FARCc=R ALt
2|d 2fold 5 AREeIth [3.4].
2 gidez xYol AARE FAo AMEET, IESNA
Computer Committee®] 37tx] && % 3sho|t}.
1998¥ RELUX Informatik AG AFofA] ZHAA =L
2 PEET NS 93 AoE wE 5 oY
FAHo] Z]ygtolt} [5,6].

2 =eoM e L& 20 AFREE 7TRSe EAIA
% PotE v 7]ES] FUo|A LED 7t255 wAl Al =

20 vFA]= vES FotEdtt. AR AZEE ¢
St A A vg2 Zote”] 9fsl LED 5lg & é
Fuds RELUXE 013011 Algdo]d sttt L

S FHAAE, A F AAE %17117?1%%

]

12 $AeGT. w2 @ 20l mslo

_IZi I'I_l U -|0|'
= N E

b ru|o

N
>
ok
0
1%

21 21 W LED

2
A

o

% ofh
T
FE,EIJ

ft[o
i)
ojo
:Onl:':
oln
4 L
g

N
—
=
=
t
O
=
~

ol
o
=]
>
m
N QX
— R E?,E
=
2 rlr
o
i)
2 F[E ﬂJ
°
S o=}
=
=< S
= =
rfo
K1 o2
T
S ¥
o
Rl

Ju—

mY

& =
roll h:l

1t #o
o 582 108.2 Im/W, CRI(Y
5 Ra, 271 200 g& 7HR0] AMESE Q%19
L 15%0|c}. KS A 3701 71&S Ut=Eshr] 96
67H94 Arloz AYPspeA. 21 W LED A1} A
y = 130 2o [7].

NG 5

Fig. 1. 21 W LED engine.

Table 1. Spec of 21 W engine.
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Section Value
Power(W) 21
Input voltage(V) 30
Color temperature(K) 5,700
Luminous flux(Im) 2,175
Light efficiency(Im/W) 108.2
CRI(Ra) 75
Weight(g) 200
Beam angle(°) 15

Light distribution curve
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Arm length Rt ot /

Power supply Top case

Fig. 2. Square streetlight system design drawing.
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Fig. 3. Design of 4-lane highway.

Table 2. The highway streetlight installation spec.

Section

Value

Road to apply

Concrete two-lane
(two way)

Width of road
(Width of road way)

23.4 m(144 m)

Interval of light pole

55 m

Light pole arrangement

Face to face arrangement

Height of light pole
(Arm length, overhang)

12 m(2.8 m, 2.3 m)

Inclination angle

12°
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Table 3. Uniformity & Glare of Standard.

Maintenance ratio

0.75

Application

150 W(for main power)

Number of LED engine

6 EA

Section Value of standard
Average luminance > 1.0 cd/m’
Uo > 04
Ul > 0.5
TI < 10%
2.4 2% &=tul=
LED <lzlo] 2xF FetI=E Holia st ujgA|
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[ Light design modeling ]
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Fig. 4. Secondary optical lens.
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Fig. 6. Design of road(3D point).
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Fig. 7. Design of road condition.

Table 4. Luminaire data.

Streetlight standard
150 W(lens)
150 W(lens)
6x150 W / 2,175 lm
with central reservation

Section

Order no

Luminaire name
Equipment
Road layout

Width of roadway(b) 7.20 m
No. of lanes 2
Road surface category R1
q0 0.1
Drivers type Right hand drivers
Luminaire placing Both sides
Photometric center
height(h) 12.00 m
Distance between masts(a) 55.00 m
Kerb distance(u) 3.00 m
Inclination(d) 12.00°
Maintenance factor 0.75

Table 5. Simulation results (observer location 2).

Longitudinal Threshold
uniformity increment (%)

Uo 0.56 - -

Ul - 0.86

TI - -

Section Uniformity
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Table 6. Optimization design of condition.

Section Arm length(m)
Value 2.1~3.5
Arm length value gab 0.1

Table 7. Simulation results (arm length).

Amm tenghm) - Uniformiy "R TR
2.1 0.61 0.83 9
2.2 0.61 0.85 9
2.3 0.6 0.85 9
2.4 0.59 0.85 9
2.5 0.58 0.86 9
2.6 0.57 0.86 9
2.7 0.57 0.86 9

2.8 (Based) 0.56 0.86 9
2.9 0.55 0.87 9
3.0 0.55 0.87 9
3.1 0.54 0.87 9
32 0.54 0.87 9
33 0.53 0.87 9
34 0.53 0.87 9
3.5 0.52 0.87 9
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Fig. 8. Analysis of uniformity result.
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Fig. 10. Analysis of threshold increment result.
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