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In this study, we researched a pendant-type aspherical optical system, which
could be applied to street lighting and security lighting in Europe. The goal
of this research was eco-friendly artificial lighting that could be used for
the one-to-one replacement of ordinary lighting. LED lighting was miniaturized
by using one COB LED Module and one aspherical optical system, which
could control the luminosity of the LED. Through the aspherical optical
system, the light distribution angle could be controlled in a range of 140°
for the X-axis and 40° for the Y-axis. This means that this optical system
is appropriate for catenary-type lighting, which is widely used in Europe on
both narrow and broad roads. The performance was determined using a
lighting simulation program. This lighting system simulation showed that
road rates M4 and M5 could be satisfied, with the condition of a 13-m height
and 50-m distance (U0 and TI). The simulation program estimated that light
pollution, which disturbs sleep, could beeliminated in the European streetlight
case. Determining methods for the light distribution control, performance,
and optimal lighting setup conditions is very important to prevent light
pollution. Moreover, the initial step of developing the lighting system design
and post management will require an effort with much analysis.
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(a) Surface-mount LED

(b) COB LED module

Fig. 1 Surface-mount LED & COB LED module
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Table 1 Simulation condition

Condition Value
. . receiver distance 13 m
Singular light - -

receiver size 60 m x 20 m

light distance 50 m

Array light receiver distance 13 m
receiver size 200 m x 20 m

Fx)=g(x.6)

Icicle inner
aspheric

Light
(Surface)

:(g( »
(2(52)) e—

(2(»’:))

0.25 Field
05 Field
075 Fleld
10 Pleld

(g (%a))
(g (35))

Fig. 2 Illuminance raster simulation chart
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(@) 1% lens

(b) Intensity distribution

Iminance Chart
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(d) 1 x 3 array
Fig. 3 1% simulation
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Fig. 4 2" simulation
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Fig. 6 Pendant type traditional lighting

(a) Roadway simulation

(b) Streetlights simulation

Fig. 7 Light system simulation
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(a) CLLO50-1825A1

(b) CLL050-1825A1 (turn on)

Fig. 8 CLL050-1825A1
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(550)

Temperature [*C]

Tc

(a) Simulation model & thermal simulation

(b) Mock-up heat sink & test

Fig. 9 Heat sink

Table 2 Thermal simulation results

Quantity of fin |temperature of Tc (C)|temperature of fin (C)
40 77~80 68 ~66
50 70~72 62~60
60 72~74 62~60

Table 3 Thermal simulation results (thermal grease)

Thermal conductivity of TIM
Input power
0.8 WmK 1.7 W/mK 3.3 WmK
100 67 66 64
105 69 68 66
110 71 70 68
115 73 72 70
120 75 74 72
125 77 76 74
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(a) Mock-up lens (b) Lens assembly

Fig. 10 Mock-up lens & lens assembly

(b) LED lighting

(a) Retrofit concept

Fig. 11 Retrofit of roadway lighting (denmark, copenhagen)
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Fig. 12 Intensity distribution
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