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Design and Optimization of Anti-Glare LED Mining Lamp
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Abstract A kind of anti-glare LED mining lamp is designed, by adding a infundibular free—form surface reflector
into it. The workpiece surface is optimized to make the inner surface uniform. It greatly reduces the glare value of
the mining lamp. With SolidWorks modeling and TracePro simulation analysis, the glare value is reduced from 52.8
to 24, which can meet the requirements of all kinds of sports lighting. Further analysis of the results from the visual
of human eye shows that, it can see the very bright LED chips and the illumination uniformity of the inner surface
is only 0.383 before optimization. It is very dazzling and may cause eyes damage when staring. After optimization,
only the inner surface but not the LED chips can be seen, its illumination uniformity is up to 0.824 and the average
illumination value is also greatly reduced, the human eyes can look directly at the lamp without glare. Its anti—glare
advantage is outstanding when compared with the existing lamps, and has a broad market prospect.
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Fig.1 Structure diagram of the mining lamp
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Fig.2 (a) lllumination map and (b) profile curve
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Fig.6 Optimized (a) illumination map and (b) profile curve

1X10* _

@ 9500:(2 : ]
160 170180170 155 L 9000 /\ —ﬁ

150 . -.150 8500 { \ 135.0

’ b 8000 / \
0 / M 7500 J \
120/, (N 7000 | \
/ 6500 / \
110 i 6000 ; :
\ S 5500
100 5000
90 4500

| 4000
/80 3500
70 3000
; ) 2500
60 B /Y 2000
N % 1500
1000
500
0

-80 -60 —40 -20 0 20777740 60 80
Degree /(°)

BT b E 1 ()t A A AT (o) L AR A A5 06 B2 431 1&
Fig.7 Candela distribution of optimized (a) polar and (b) rectangular coordinates
L,=10[(431.86/2)/362]=1.666, (13)
TR RZ G
L, =24. (14)

0.9

G,=27+241g

v

LT EHZ T B GefE 2 24<30(35) , ] AL IZ A 2 /N TR E B A bR, o7 LA 1R & 1R B
I EER
4.3 WIS

W R T T, BT LA B2 s AR TR KT IO B /N AR AL ET A T AT . IR R Y
PLwE £ BE A, o B 3 I I

1) M Ak i LED T.9 4T o

UL AT LED G il % 58 i 90853 B 22 9, AR W] DL L E275 8 LED oS i, B F LED G i 9 & 6808k & (2
2 ad 160 Im/W , 5250 % {5 € 28 K F 250 1/W) , it Fr (19 RS SUAR /N 40 2 T AR A 31— S 52 19 SRR

042201-5



53, 042201(2016)

BAYESHBEIZFHRE

www.opticsjournal.net

T T AT LA B8 R R T A R (B R T 8% 10° Ix, JT IS ) 2 5 A J 1) Al ) HR Ik ) B 3 e f A

TR

NIRRT o] LB 3 F FDEIE AN R 1] LA F LED T4 kT 5918 55T 1 (N B2, 1 T8 i of o 467 £ G R
PR 8 3 1A LA ) HE R R A TR TR 8 T s, R TR vp B /B 4.2984x10°°, Fi KA M 37747, {H
9 14450, 500G B 1319.6 Im, )G /& 56 2 0.29324

38000lX
36000
34000
32000
30000
28000
26000
24000
22000
20000
18000
16000
14000
12000
10000

8000

6000

4000

2000

0

(@)

Y /mm

(195.884,175.953,244.155)

(~19.0268,175.953,-34.5117) 38X 10
| 9% 1 N4 A
B0 £
D10 7l
& X (di-- { |
0i5% ()4 1 [
5 X (4 / |
0 X 104 [
¥ X ()4 - I'\ ’ [
* X ()4 B A/ AV O
AX 104 > /. \\[
: § *i st i._‘:.\. _______
- [
§E [ -
‘ s, =
 (194.384,-175.953,245.312) Teft/bottom right/top

(-20.5263,-175.953,-33.3553)

X /mm —horizontal — vertical

Pl 8 It A i B4 KT AR PA BE (a) I RE 4] % (b) H: 791 ThT iy 2

Fig.8 (a) llumination map and (b) profile curve of inner surface before optimization
MIEL8 AT LUt S 30 AT AR R 0 A8 BE (B R T AT AR &, b die RAB A 37747 Ix, ¥ E 0 14450 Ix,
R 2 5 BE O « B/ Elvas=0.383 , D\ H: I8 32 14 59 B2 AT L) A5 31 H: 2 70 A AR i AR 2 20, KR 21 A9 02 v o i
5o GG Y oA Bl EAR 25
2) WA AE S5 B9 LED LA 4T .
B, R B 28 01 B R B L0 KT #9 LED J85 R, PRIRGES J A9 B R TR B2 0 AR T B 4 52 il , G HIR 7T 432

Ix
20000

19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000
0

Y /mm

(-176.844,189.003,250.215)

%.Oé 10% ®)

%: X104 fr " A
& S A IR A A
Lo g 1| I B AV AW SVAY St W
2L 104 ] Vi ] !
La g i |

BL 104 ]
Lo T
10X 108 I 1 |
- 1] [ [
SO0 | A
I ] [
0001 1 |
I ) |
001 { \
0l [ 1
000 ! ]

Ny, - ey ‘ )[ i\
(176.844,188. left/bottom right/top
(176.844,-12.185,-40.6785)
X /mm — horizontal vertical

P9 RS BYET PR N BE (a0) BREE P K (b)) H ) T i £

Fig.9 (a) [llumination map and (b) profile curve of inner surface after optimization

042201- 6



53, 042201(2016) HMYSEMNYEBEIZFHE www.opticsjournal.net

B B R KT AR P RE | ] R 3 O AR AL A3 BT, 459 1) L R RE 4 A 1 1B 9 RS T P e/ R 1.0913 %
107, e KAE M 19355, V- {H ky 15949, K% & 1695.7 lm , Y6l /% %l &4 0.37683.

B9 BT DL Y, 5 S0 KT AR JRC 0 BERE (55 0T AR 30 Sk MRS R Y, L b e KM O 193565 Ix, P B H N
15949 1x , LR BE ¥ 5] B Eo/Ena=0.824 A0 AG 5 B KT AR P4 BE 1 JEE 349 5 8 © 8 0 K T I AT A0 P BE |, 35 50 2
iR B AR HAR R RO o IF EUAT AR PN BE 1 57 2 BE RS (ECRE L TR R R T O R KRR, Be s IR 20 1 18 R A

@ (£176,844,189.003,250.21%)
(~176.844,-11.9636,-40.8314)

AP E AN S EEE
oMWk IO

Y /mm

(176.844,188.781, 250 368) (176.844,-12.185,-40.6785) left/bottom right/top
X /mm
horizontal vertical

(£176.844,189.003,250.21)
(~176.844,-11.9636,-40.8314)

R R TR PN Ty e
ODOLOR UIS=I00000—N0C0

ROCO IO X X XXX XX XXX XXX X X

[ e e

(176.844,188.781,250.368) (176.844,~12.185,-40.6785) lefi/botiom right/top

X /mm .
- horizontal vertical

(-176.844,189.003,250.215)

4

g . a3 (~176.844,-11.9636,-40.8314) 2:62103;‘“
24000 350
22000 s
20000 a3
18000 S0
16000 . 3%
1400088 £ BX
12000188 > S 18
10000
8000
6000
4000 ilii

(176.844,188.781,250.368) (176.844,—12.185,~40.6785) Ié%ttom T righthop

X /mm
horizontal vertical

P10 AN [ iy THT £ KT 0 P B SR 8 73 A 7R 2218 . () A A TS (b) Sl 1T (c) Wil i

Fig.10 Illumination map and profile curve of inner surface of different shapes. (a) Free—form surface;

(b) paraboloid; (c) hyperboloid
042201-7



53, 042201(2016) HMYSEMNYEBEIZFHE www.opticsjournal.net

JCHH SR A, R i 8] A 2 A AR KRR
S AT HE A B DR A e B S LED G A 0 ORiOG IR 5% 6 D KT AR A BE K 5l (DGR, iR e e T R
[Fi) 418 o HC JRRE A1 1 50 B, A5 0 S B 1 O B T AT RZ DG (AR T i (I bR AL, T LA 2 4% 2R 3 5
N T B LY E F R T A B o Sl T SO T A e TR AT DR AT L A5 B 2 SR AN 1A
10 i o I AR R LAY o o o 4 e 00t v g B2 2R B A il T AR R AR

5 4

TE T KT v 1) AU ST 4 e T 2 2 0 U 6 B 1 I 80 A B 0 DI S I BT R R
S B KR, I 08 AU SH I 1 ph T 206 2R 1 4 3 TR B T T B AR R T AR 4
PA) B A P 0 16 /N T AR B R G U YRR A .

S V1% H L AR B T AT B G 8 52.8 3 T VA 7 R 9 B0k, J0 ok T 0 FH 7 1k 75 BB A o 4 41
ARG B9 T KT B2 OEAE J 24 /T 0 7 BT 0 B o (1 0 28 B 05 6 J2 P 77 ROV 1 7 s . ot M5 404 06 AL i
KT AR PR RE 0 B E 34975 3 A 0.383 , (6 AL I KT 4R 1A B R 3 3350 17 i 591 0.824 , L 28 3k B 1 AR A fr 349 0 1k 0L 3
BREVE. 5 AT EL R, BRI Sge R R

& &
1 Li Linhong. Study on heat transfer for the high—power led modules and high bay lamp[D]. Chongging: Chonggqing University,
2012: 20-35.
FEHRAT . R LED BE4AH K T4 ST HCR R M [D]. 5K 5 RS, 2012: 20-35.
2 He Penglin, Sun Yue, Zhong Li. Glare evaluation system of outdoor sports and area lighting(CIE Technical Report No.112-
1994)[J]. China Standards Review, 2008, 4: 13-16.
TS AR, &, A B = A1 B3 Hh R X R EH 9 RO T R 48 (CIE 3R i 2 No.112-1994)[J]. b [ bR i F: 42, 2008, 4:
13-16.
3 Kawakami K, Kohko S, Uozumi T. Applicability of CIE’s Glare (GR) evaluation system for outdoor facilities to indoor sports
facilities[J]. Journal of Light & Visual Environment, 1999, 23(2): 31-37.
4 Li Binghua, Wang Yuqing. Guide to the lighting of modern sports venues[M]. Beijing: China Electric Power Press, 2004: 150—
165.
WA, R . AR E 0 BT HE RE (M. dbat: = R, 2004: 150-165.
5 Wang Ke, Pan Ning, Liu Chunwang. Discussion of the glare rating and the color rendering index of lighting system for the
11" national games stadium[J]. Intelligent Building, 2010, 3: 28—-31.
EOWL T, XARRE . S 11 28 S R T IR 37 b BRI R G RO 4R B R 6 e O s Tk i R[], B RE A 3 2010, 3:
28-31.
6 Luo Tao, Yao Mengming, Yao Meng. Study of glare evaluation system for indoor sports lighting[J]. Electrical Technology
of Intelligent Buildings, 2008, 2(1): 19-23.
BV, WAL Bk B S RE IR A RO PR R G AR (). B e A R AR, 2008, 2(1): 19-23.
7 Li Lin, Li Guangzhen, Wang Lili, et al.. Lens design for uniform illumination with LED[J]. Acta Optica Sinica, 2012, 32(2):
0222002.
25 OMk, 2R, LWAT, S LI A BT LED R S5 Ik [J]. e aF 4R, 2012, 32(2): 0222002.
8 Qian Keyuan, Hu Xiaojia. Study of the optical systems with illuminance and luminance uniformity simultaneously for LED
lighting[J]. Acta Optica Sinica, 2015, 35(2): 0208001.
B0 G, SIEAE . [ ST B i BRUE 5 5 B B A LED JE IR RGHEIT[T]. Sb2k 2441, 2015, 35(2): 0208001.
9 Hao Jian, Liu Hua, Sun Qiang, et al.. Optimization of freeform surface lens for collimating illumination of led[J]. Laser &
Optoelectronics Progress, 2014, 51(3): 032302.
Mo&l, ok AR g sk, 45 LED H il BB B UL Ak 1T iR (I O S e 2 R 2014, 51(3): 032302
10 Zheng Yunfei, Yan Yu, Li Xiangning, et al.. A vector design method for led cyclorama light based on light curves[J]. Laser
& Optoelectronics Progress, 2014, 51(11): 112201.
W & E R, 2T, % —FP TG E Il 26 1) LED K447 Qs BT ik (). ot 56 722k g, 2014, 51(11): 112201.
=HHE: K R

042201-8



