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Abstract ; In order to investigate the influence of different luminous half angles on the radiation charac-
teristics of circular LED array, the formula of illuminance , radius of spot and divergence angle of circular
array are derived by using the illuminance formula of single LED chip. The Tracepro software is used to
simulate the circular LED arrays with different luminous half angles, and MATLAB is used to fit the
function values. The results show that, under the effective light spot area, with the increase of the single
LED luminescence half angle, the central illuminance value of the circular array decreases gradually.
The rate of the decrease is approximately linear, the radius of the spot and the divergence angle increase
gradually, and the change first increases and then decreases. The radiation uniformity increases with the
increase of the single LED luminescence half angle, and then keeps stable. The radiation uniformity of
the circular array is the best when the single LED luminescent half angle is 60°, and the smaller the area
of the receiving surface is, the higher the uniformity is. These conclusions provide a quantitative refer-

ence and theoretical basis for realizing the circular LED array lighting design.
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Tab.1  Corresponding m values for different luminous half
angles
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Fig.1 Rectangular relative intensity distribution
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Polar condela distribution plot
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Fig.2 Light distribution curve in 7.5°
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Fig.4 LED array luminescence model
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Tab. 2

Central illuminance E;, spot radius R and diver-

gence angle a of circular array

0./(%) E,/Ix R/m a/(°)
7.5 277.83 0.557 5 44.34°
15 229.98 0.613 3 49.72°
30 119.05 0.836 3 68.92°
45 62.15 1.170 8 91.18°
60 41.45 1.561 0 109.35°
75 33.33 1.588 9 110.40°
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cent half angle

1.61
L5F - R vs. 6

1.4 —Fitting curve
1.3
1.2

R/m

L
10 20 30 40 50 60 70
0:/(°)

[ R el ] o1 AR £k R £k

Variation curve of the radius R of the spot of light

Fig. 6

1101
© o vs. 0+
— Fitting curve

100

90
80
70

60

50

1
10 20 30 40 50 60 70

0:7(°)

B 7 KB o bl 01 By AE A h £

Fig.7 Curve of divergence angle o



KEE, % AFRZOCEAREE LED M5 5 R 353

10 20 30 40 50 60 70
0:/(%)

dR/d6.

10 20 30 40 50 60 70
6+/(%)

da/d6

L
10 20 30 40 50 60 70

1 L L

0:/(°)
(R AT RS S

Fig.8 Change rate of circular array curve
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Tab. 3

(11)

u =

Irradiance uniformity under different illuminant half

angles under 10 m’

9;7/( °) u
7.5 0.393 4
15 0.397 8
30 0.4272
45 0.4375
60 0.3526
75 0.3455
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Tab.4 Relationship between radiation half angle and irradi-

ation uniformity under different receiving area

AL/ m’
8 6 4 2 1
61/(%)
7.5 0.3966 0.3992 0.4081 0.4418 0.4996
15 0.3991 0.4013 0.4051 0.4095 0.4101
30 0.4401 0.4516 0.4713 0.491 0.611 1
45 0.4420 0.4463 0.4516 0.5562 0.6522
60 0.36007 0.3885 0.4438 0.5553 0.6497
75 0.3601 0.3882 0.4429 0.5548 0.6463
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Fig. 9 Relationship between radiation half angle and irradia-
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tion uniformity under different receiving area
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Tab.5 Maximum flat conditions under different luminescent

(12)

half angles

0%/( °) ro/m
7.5 0.1555
15 0.301 5
30 0.541 5
45 0.707 1
60 0.816 5
75 0.890 9
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Tab.6 Relationship between luminous half angle and irradiation uniformity under different receiver half area with different lumi-

nous half angles after optimization

TERY/ m?
/() 10 8 6 4 2 1
7.5 0.453 0 0.486 7 0.5349 0.567 1 0.578 0 0.577 3
15 0.4320 0.446 0 0.468 1 0.506 4 0.563 4 0.610 8
30 0.4759 0.484 8 0.493 6 0.501 8 0.603 0 0.632 8
45 0.440 7 0.448 8 0.491 1 0.558 6 0.643 5 0.692 8
60 0.520 4 0.573 4 0.640 7 0.718 8 0.774 9 0.779 4
75° 0.597 4 0.6319 0.691 8 0.750 2 0.777 0 0.778 2
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tion uniformity under different receiver surface area

after optimization
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