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A Study on the Lighting Distribution Optimal Design of 250 W LED Streetlight
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Abstract: Road lighting has emerged in importance as an essential system to secure safety and visibility for drivers
and pedestrians. According to the Road Lighting Standards (KS A 3701), the luminance uniformity (UO) should be
0.4, the luminance uniformity for lanes (UI) should be 0.5, and a threshold increment (TI) of 10% should be
satisfied. In this study, we conducted simulations using the Relux program in which the secondary optical lens was
applied to a 21 W engine. Ten LED engines were installed on a two-way four-lane road, and the simulation result
satisfied the requirements with U0 0.47, UI 0.63 and TI 8%. The U0, Ul, and TI were compared with the angle of
the LED streetlight varied in the range of 9° ~ 15° with 0.5° intervals. The range was selected as = 25% of the
standard inclination angle of 12° according to the Road Lighting Standard. The U0 was high and the UI and TI
were low when the tilting angle was in the range of 9.5° ~ 10.5°. Consequently, an optimum-design of lighting
distribution was obtained for the concrete two-way four-lane road when the inclination angle was 9°.
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Fig. 1. Design of 8-lane highway.

Table 1. The highway streetlight installation spec [7].

Section TYPE “C”

Concrete four-lane

Road to Apply (two way)

Width of Road

. 28.
(width of road way) 37.8 m(28.8 m)

Interval of Light Pole 65 m

Light Pole Arrangement Face to Face Arrangement

Height of Light Pole

(arm length, overhang) 12 m28 m, 2.3 m)

Inclination Angle 12°
Maintenance Ratio 0.75
Application 250 W(For Main Power)

22 LED JIE S A¥

o

LED QIzle] wae 13 20k Zu, Auldd 21
1845 700 mA, dFAY 30 V

W, o -

K, %42 2,322.5 Ime} & 29} 2o sj234L 2
xS ALstIch ®3F, BELS 110.5 Im/W, CRI
(A4d) 75 Ra, A= 280 g £&E 100%Z 71
ch. AHgE AR W ZLEt 33olck KS A 3701 7]
£ wEsb] s 107)0) Axlo] HgEoR A
geloldol & 10709 5717 ¥4 % AY o=
NAystoict. LED 7t Ao AE A & 2
o k.

Fig. 2. 21 W LED engine.

Table 2. 21 W LED engine spec.

Section 21 W Engine
Power 21 W
Input Current 700 mA
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Input Voltage 30 V
Color Temperature 5,700 K
Luminous Flux 2,322.5 Im
Light Efficiency 110.5 Im/W
CRI
R
(Color Rendering Index) 75 Ra
Weight 280 g
Efficiency 100%
Beam Angle 33°
Light Distribution Curve AT
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Table 3. The streetlight of standard [7].

Section Streetlight Standard
uo = 04
Ul > 0.5
TI < 10%
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Fig. 3. Compare existing lens and optimization lens(example).

Table 4. LED 21 W engine + 2nd lens spec.

Section 21 W Engine + 2nd Lens
Power 21 W
Luminous Flux 21,750 Im
Beam Angle 15°

Light Distribution Curve
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Table 5. Luminaire data(including 2nd lens).

Section Luminaire Data
Order No. 25(2 1“; +2 i)n(\l)vl)ens
Equipment 250 W + 2nd lens /
21750 1Im
Road Layout With Central Reservation
Width of Roadway (b) 1440 m
Fig. 4. Relux pro road project information. No. off Lanes !
Road Surface Category R3
B q0 0.08
= = Luminaire Placing Both Sides
I ) Photometric Center Hight (h) 11.96 m
. Distance Between Masts (a) 65.00 m
l Kerb Distance (u) 4.00 m
k ’ T - e Inclination Angle () 12.00°
Maintenance Factor 0.75

Fig. 5. Road design condition(2D view — including 2nd lens).
Table 6. Simulation Results(Including 2nd lens - observer location 4).

Section Uniformity Longitudi.nal ' Threshold
Uniformity increment (%)
uo 0.47 - -
Ul - 0.63
TI - - 8
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Fig. 7. Road of optimization design (2D view).

Table 7. Optimization design of between 9° to 15°.

Selection Inclination Angle (°)
Value 9~ 15
Inclination Angle 0.5

Value Gab

Table 8. Simulation results (inclination angle between 9° to 15°).

Inclination . . Longitudinal Threshold
Angle (°) Uniformity Uniformity Increment
(%)
9 0.49 0.65 6
9.5 0.5 0.65 7
10 0.5 0.64 7
10.5 0.51 0.64 7
11 0.5 0.63 7
11.5 0.48 0.63 8
12 (Based) 0.47 0.63 8
12.5 0.46 0.63 8
13 0.44 0.62 8
13.5 0.44 0.62 9
14 0.43 0.62 9
14.5 0.42 0.63 9
15 0.41 0.62 9
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Fig. 8. Analysis of uniformity result.
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Fig. 9. Analysis of longitudinal uniformity result.
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Fig. 10. Analysis of threshold increment result.
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