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(Design of the Lens Structure for COB type LED Safety Luminaires)
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Abstract

The study carried out in this dissertation focuses on the lens structure design and the light
distribution for LED safety luminaires using COB type LED module. Lens structures for LED lights
has been designed 1) to induce light diffusion by dual process of internal reflection and refraction, 2) to

minimize the inherent LED lights’ glittering, and 3) to have uniform brightness. The lens designed
with the proposed structures function as diffusers for the divergence of the LED lights so that they
form a wide angle of view and adjust the light distribution. We designed of lens with stable uniformity

factor and average roughness using aspheric optics property. Finally we made the analysis data of the

simulated data.
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Table 1. Safety Luminaires for Pedestrian LED
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Fig. 1. Optical System Design(OSLO)
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Table 2. Lens Specifications

A AF | 13 B 23
1/ev 1.84 8.0
cc -12 -20.0
as, -0.006171875 -0.00019140625
as, 6.7138671875e-07 | 2.907226562e-09
as, 8.2901763916e-09 | 2.457672119e-12
asy -8.1956386566e-12 | -4.917383194e-16
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Fig. 2. 3-Dimensional Optical System
Design(Solidworks)
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Fig. 4. Within a Field of Lens Ray Tracing
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Table 3. Specifications of BXRA-C5000

Item BXRA-C5000
CCT\(Correlated Color Temperature) k 5,600
CRI(Color Rendering Index) 70
Typical pulsed flux 25T Im 5,600
Typical DC flux Tcase 60C Im 5,000
Current mA 2,100
ViV 24.6
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Fig. 5. Road Surface Roughness Chart of LED
Module
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Table 4. Road Surface Roughness and Uniformity
Factor of LED Module

LED Module | T om bm
(8mx4m) | (12mx6m) | (16m*8m)
road min 214 9.1 4.8
surface | max 38.1 55.7 38.7
roughness
value(lux) ave 50.6 275 17.2
uniformity ratio 0.24 0.16 0.12
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I3 62 LED &g o3tk nlj-d == 5 37
ol A Fe] s T o) UukEo g wj
BT g T A 3919] 50%7F H= A
oA k)& w2t ee} weith LED BETHe Al
23 ufolli= 120° Aok HIALE A W F FA A=
7Aoo A UERES g ZE T &
I STk

a9 72 LightToolsE o83t “HEE =X = (a)
sl [e)

= 4me] 43 =ololA] 8mxdm A4 WA o Z =
ZLE HOAE g doJEolth T4 Al =Wz
TE 9F373lx, FHEE FA wAFREE °F 1901k, ¥
I =HZREE 9F 3191k S YR, o)l o
3 2% TAEE oF 051 vERATE 19 79 (b=
5me] A= EololA] 12mx6m A& WA O F wHz
L5 2oy g dolHolth FAF A mHEE
= 9F 236lx, FHE HA wHEREE 993k, Hit
EHFREE OF 183IxE UERNH, RojAdel gt
Z% fAEE oF 0398 vERTE 17 79 (o)« 6m
o] /4] EoloA] 16mx8m 4§ WX o Z HEEE
1o1dg] gk dlo|jolt) FAN A mHREE of
164lx, 85 H4 wiZzEE oF 451k, Fit =1

2 By
e o e

WD 2 Recsver 520 Forvard Smtor
airancs, Lic

E 8 B B %

(b) = ¥ F bm 4% £0[o =HET o4y

HXE NE5t & LHI- TE
Road Surface Roughness Chart of Apply
Lens

Journal of KIIEE, Vol. 27, No.8, August 2013



°F 11.8Ix & YT, Bojddld ot 2%

THOE FHol= A4s oA B vt
¥ RO SHINA Fi AS HAT 5

B B S

T 5. 8IXE Xgst tHXEQ #A = GO
Table 5. Road Surface Roughness and Uniformity
Factor of Apply Lens

- 4m 5m 6m
PP TERS 1 (@mxdm) | (12mx6m) | (16mx8m)
road | min | 190 9.3 50

surface | v | 373 236 16.4
roughness

value(lux)| ave 31.9 183 11.8
uniformity ratio 0.50 0.39 0.30

WD farFieldReceier_637. Intensity Slices
Intensity (cd)

Total Collected Power = 44776631 8204402 Im
fficiency = 0,9994797281 34826
Maximum Intensity = 1023, 06363620051 cd
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Fig. 8. Applied lens by Emitting LED Intensity
Chart
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