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Design of lens to realize small angle lighting for LED

Hou Yu
(Physics Department, Tangshan Normal University, Tangshan 063000, China)

Abstract: The small angle lighting is always a thorny problem in the LED lighting field. The LED lenses
and reflectors were important optical devices, which was the key to solve the above problem. So the
design of lens and reflectors has been a hot research topic recently. The theory of geometrical optics was
used to calculate the coordinates on the lens surface in this paper. Then, the lens model can be
constructed based on the coordinates. In order to facilitate understanding, the 30°and 45° lighting lens
were taken as examples to introduce the design process. The research findings show that these lenses can
concentrate light rays within the predetermined small angles. Furthermore, the efficiency and uniformity
are more than 80% and 85% respectively, which can meet the needs of the modern lighting.
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Fig.1 Design of the lens

2 I iE

HARTH RS R s 2 s, 52 b ag sisk
PRISE, 2R h £ b a5 R 2, T LA AN AR AR Y
MACAER — P12 E |6, X LED MOt it Ay

R T 9 I A A A AT AAR 4 3 S E A
AHEIFR R, St RSP E R AR (DR

1] a0 =£ | as (1)

T R TR A R B S A 5 dQ R R4 B SE AR AR OGS
E R B TH (W R  ds AP ISR 3R Mo . LED
H I E R O i) Gl B R T 1 09 5 P14
J S R B EG PY RO ARRR L S IR AL B O
FE AR A AL E T1 B AR T, B 2 58 AT LAAR 5 37
S ) E] S PR 7E K N,
nor' = =Nln, +1, =2mms(r' = 1)1 2)
M P1 Y s P2, ol LA R F P1 XN 1
RMYIL b, #0 LED Jfe Bk A8 br 2 v, AR 35
AE S SFIE , P1, P2 & ff P YOGl & N 1% 55 T A 9T 3]
Hbsi 71,72 b6, B L, it LED &%
A AN ST A AR AT S R, T DUARE A 50 ()18
#] T2 AR SR A 5 AR T P2 A, 4l
Tl b P2 g4 5 S R LA T2 8, R
P1, P2 &I s, B DL, Al DL A o 280 P11
B R P2 RZ, FrLURYE N1, P1 SUAT LA
3] P2 S AR, HE AR 8 47 5 2R T2 B AT A5
N2, WILAEA T 2, 495 P3, N3, P4, N4, Pn--- 1 15
B FT A S5 AR AR

\Normal ~ LED
\ line ;

surface

Target
T2  surface Tn

Tl

P 2 B Gk T B AL bR o

Fig.2 Calculation for coordinates of the surface of lens
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Fig.6 Light intensity distribution for 45° lens

|

AR AN T7 %, SCR BB RN T i 30° 1
JGA B, A5 KA 7 FE 8 IR, 45 AR Wk R
Fem b R B 5) R 85% , YL REFI 2RI 81%, Ak
8 nl LA i BexHE AL R

[l 4 e A5 3 1935 BT SR

Fig.4 Lens entity obtained by rotation 05112)( -30000

0.20 —25000f

R 0.18 ~20000¢

3 FRNWIE 0.16 :}gggg:

B 0.14 g -5000f

DLREAE ™ Az 45° ) A 038 B2 o B EA TR | 335 gi; & sonl

g (14 B AR B N 55 B 20 mmx 10 mm(WE 3 TR ) . 0.08 -10000

BE IR PMMA SEEKH 0.55 pm, 5 1% % . 20000)
BT A AR R 6 R 2 A R R T R

R E BRI EEA B BUEE R Kl 5 f Y/mm

Kl 6 s Herp e &l 5 g R T B B B 100 m,
MR ST 87%, KL 6 il LIE R, &5 n] LIk
180° N 1Y G RE F T SR AE 45° I Bl N, XA i 1 Ot

P 7 30°8 BEIE A AY 't 5ik JEE 53 A

Fig.7 Light intensity distribution for 30° lens
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