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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.
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Fig. 1. 21 W LED engine.

Table 1. Spec of 21 W engine.

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 H-5eaH
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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°

Maintenance ratio

0.75

Application

150 W(for main power)

Number of LED engine

6 EA
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Table 3. Uniformity & Glare of Standard.

Section Value of standard
Average luminance > 1.0 cd/m’
Uo > 04
Ul > 0.5
TI < 10%
2.4 2% &=tul=
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[ Light design modeling ]
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- LED package
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[ Surface 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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o 7ot A Aol J1ERC} gobalw, & Zolt
wobdl gl 71ERct Wobde 8otk 2.1 m~35 m

A o] FFERFAL LAY AEUS 2F UESIAC

3.3.3 HARIZE(TD

T 102 YAXNSR(TY) o Avg deEz g
Efdjo] HAjsteict 71 2.8 m ¢ Zolgt WHHolA

2.1 m~3.5 mo ¢ Zo] B% 9%z X}o|7} glo] A
Roteit. wah we zeag A7 7)EA 10% olst
o B gEstict

||i|Thresho\d Incrementl

2.0 22 2.4 2.8 2.5 3.0 3.2 34 3.6

Arm length (m)

Fig. 10. Analysis of threshold increment result.
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