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Study on LED reflecting secondary optical system

GE Wei-long' ,ZHANG Xiao-hui' ,XU Xiang®
(1. Department of Weaponry Engineering, Naval University of Engineering, Wuhan 430033 ;2. Military Representatives Office in
Guangzhou ,Navy Equipment Department, Kunming 650031, China)

Abstract; For solving the problem of non-uniformity of light emitting diode( LED) illumination, based on basic principles
of non-imaging optics and geometric optics, the design procedure of a LED reflecting secondary optical system was deduced. Then
a LED reflecting secondary optical system was designed and its illumination uniformity was simulated. Aiming at the problem

reflected by the simulation result, the designing procedure was improved. Then the secondary optical system was redesigned, the
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result of simulation shows this optical system can achieve the illumination uniformity.
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Fig. 1 Extended source and optical system
I =L55c050=LS (1)
Ko, L #R IR F I, 00 ROBEMKIE, S =
OQcosd F/RTE — | 0| F7 R GIR AL BRIE
AL - [0 07 W ARULA K BT KL, BF
K B OGHRE i ROGEE T R BO6, TER W R B M
HRATHI . ARSI - 0171 LIIEIRA



858 B O #H R

2011511 A

I, = LM (2)
B, 75 - 0177l B s
1(6) =1,(6) +15(6) = L(M + ) (3)
2 ROGHE M BUR M B AR A i, HG R i i 1R e B 2 R
Moo T ER 100 A 114 T8 B IO 2K TG A X R PR AR A - D
LN SRV = Ks'e = 24 A I AT AR S P = it 4o
o, T B AR 23 WU BE A5 DGR 108 OB BOG B R T 1Y
Jo SEhS b, ML G MR IERCE A% R
HERR ST GRS E, WL XA, XEFE
Wit LED iy —YOLS RGN BT B B M — %
Mo
FEBCT ROLBIN 75 B A 2 B R EA, s
AT AIASRAR TR G5 : LAYRTR M — D3 O N IR, JE U8
o il EEITE Y y 8,0 MBI R RIEER R rr b
y BRI A0 &, AN 2a iR, B 2D MIRKT ¢ 50
MIRAR, I TARAKR SELKRIMET RS
ARSI, NI, B AT ) i e g b 4R S5 A R 7
B, X MR o,

a

-0
0

v L

C—x

Fig. 2 The coordinate system used in the design of the optical system

a—coordinate system b—the relation between ¢ and 6
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Fig. 3 The definition of the p-function
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Fig. 4 The sketch map of calculating o

a—two beam emitted from O b—assuming two parallel beams
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Fig. 5 The sketch map of the design of a secondary optical system
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Fig. 6 The 3-D picture of the reflector
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Fig. 7 The simulated irradiance distribution

a—the equi-irradiance distribution b—the 2-D irradiance distribution
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Fig. 8 The skeich of a semi-circle source
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Fig. 9 The simulated irradiance distribution after improvement

a—the equi-irradiance distribution b—the 2-D irradiance distribution
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Fig. 10 The LED lamp used in experimens
a—the designing figure of a LED lamp b-—the LED lamp
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Fig. 11  The irradiance distribution of the LED lamp
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