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Study on the Development of Large Capacity
LED Streetlight Luminaire with adjustable Light Distribution
Characteristic
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Abstract Conventional streetlight with the not-adjustable light distribution characteristic is generating light pollution
such as glare, damage to the crops and disturbed sleep, because beam of streetlight is not distributed evenly according
to the surrounding areas and road conditions. In this paper, we proposed the new structure LED streetlight controlled
light irradiation angle according to the surrounding areas and road conditions. Proposed LED streetlight are available
to the adjustable light distribution characteristic using the half-circle angle control device. Result of measurement and
simulation, beam angle is made available to control at least from 100° up to 154°, average illumination exceeded 15%
of KS regulation and overall uniformity exceeded more than 50% of KS regulation. the Developed large capacity LED
streetlight luminaire is considered to minimize glare and light pollution and optimize uniformity ratio of illuminance.
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Fig. 1. Normal Street Lighting
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Fig. 5. Type of angle control devices and fixture
washer for angle control

(a) Standard Type (b) Super wide angle type

(c¢) Fixture washer for angle control

F 2ol Mgl B A7 EA gzl og Ul ¥
3 WAz S AT W FFsol digk £A47F A
T = glek whef 2 Aol A Ak ZtE 2
2o AR wHE A 8 R FEIE ok ¢
w24 5o #EFEE dla 4 dve Aot
g wro TR B 54 wet 2dR =S F
A G3, FAES FA FANE F UAEE iP5
e AT F vk RS /AT Ak A A=
ZHAAZ o] &3 Y& LED 7I2 5779 s34 =E
ARH AT A SAsGY. 54 A Fig. 63 2
°] Beam Zt=E 100.7°014] 154.3°2 7IRe 5= 9l &S
18l on, Hol Beam ZtE7F UuHAQl VtET
Beam 71 120~140° 2o} =4 YePBE 78 A%

(b)

Fig. 6. Light distribution diagram according to angle
control devices

(a) Beam angle 100.7° (b) Beam angle 154.3°
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Fig. 7. Proposed SMPS circuit
7]1&2] SMPS 3]=9} 7)idEl SMPS 3| ZE Table 1.
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93%= & 7% AL dFEs &AT & AUk

Table 1. SMPS(240W) Circuit analysis

Circuit Power Consumption
o Conventional Proposed

EMI and
Rectifier Circuit W W
PFC Circuit 2.5664 W 2.5664 W
Switching Cricuit 4356 W 1.039 W
Secondary
Rectifier Circuit 6272 W 0819 W
CV and CC 25 W 15 W
Circuit
Trans. Circuit 15 W 8 W

Total °F 31.69W °F 1496

Power Efficiency 8% 93%

4

AdbE 240WH &3 LED 71257172 AAH
AsS Wrket7] flske] (AR E s w2
= & IES 37} Relux TZIE o] &3]
548 S 4353 h[10] 2] AHEE RS
AR 715 FEAAHEFE KS C 765890 & Spec o2
Table 29} Z¥o] 7}&2%5-S A x]8lo] Relux ZEIHOZ
RoAEE Fstirh[11-12]

8905

Beam Width: 6.10m
709 58 Tux in certer
598 70 luxin side
2.00m

Beam Width: 12.21m
T77 39 X in certer
149 67 i in side

4.00m

Beam Width : 18.31m
78,84 Iuxin center
6652 Iuxin side

6.00m

Boam Width: 2442 m
4435 luxin center
3742 Iuxin side

8.00m

Beam Wicth : 30.52m
28 38 uxin center
23.95 luxin side

10.00 m

Boam Width : 36,62 m
19.71 luxin center
16,63 luxin side

1200 m

Average Beam Angle = 113.5°
Max. Beam Angle = 154.39 at &1 = 90°~ ®2 = 270°

Min. Beam Angle = 48.2° at $1 = 0°~ 2 = 180°

Fig. 8. Beam angle and illuminance with the height

Table 2. Installation height and distance of LED street
lighting luminaire with the width of roadway

[unit : m]
Insta?latlon Width of 2 lane 3 Jane 4 lanc
height roadway
One side 24 - R
8m Staggered 2% o )
layout
Both sides - 28 24
One side 30 - -
10m Staggered 30 30 ;
layout
Both sides - 35 30
One side 42 36 -
12m Staggered - 36 36
layout
Both sides - 42 42

Fig. 9 Table 29] 7}2% A A Spec &, 4345 7]
Fo 7 A AREolE 12m, AL 36m, AAH
He AaAa= AXE 725 FE 1o
W, o]y g T2 RJHPE TIP3

Fo A5 BARY

Fig. 9. Installation Type of LED streetlight used in
simulation
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Luminaire data
Manufacturer
Order Mo. st_mast(240W_0703)
Lumninaire name st_mast(240W_0703)
Equipment 1% /19892 Im
Road layout with central reservation Lurminaire placin Staggered layout
“Width of roadway (b):8.00m photometric centre height. (h): 12.00 m
No. of lanes 2 Distance between masts (a): 36.00 m
Road surface category R3 Kerb distance (W:0.50m
o0 0.08 Inclination @® : 0.00°
Right hand drivers Maintenance factor 0.80
Luminance
Observer location 1 #¥=-60.00m, y=2.00m, z=1.50m
Ayerage 3.3 cdim?
Minimum 2.42 cdfre®
U0 (minfaverage)
U0 (minaverage;wet) 07
Observer location 2 #=-60.00rm, y=6.00m, z=1.50m
Average 3.23 cdfr®
Minimum 1.78 cdfm?
U0 (minfaverage) 058
U0 (minfaverage;wet) 0.54
Longitudinal uniformity
UI{B1: » = -60.00, y =2.00, z=1.50) 071
UI{B2: x = -60.00, y =6.00, z=1.50) 0.84
Glare/ surrounding brightness
TI (B2: y=6.00m) 25 %
SR 053
Horizontal illuminance E
Ayerage 334 Ix
Minimurm 214 Ix
Maximum 479 Ix
Min # average 064
Min # max 0.45
Fig. 10. Result of simulation
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Huminance [i]
o pla 00m
Ear Tl
inimum iluminancs Emin 141
Masimum luminance Emax 479k
Unfmity g1 minjaverage - 1: 158 [164)
Unformity 2 minimax 224 045)
(@)

(b)

Fig. 11. Illuminance value and 3-D illuminance dis-
tribution diagram according to simulation
(a) Hluminance value

(b) 3-D illuminance distribution diagram
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