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Abstract; At present, the LED light source module used in the plant factory growing shelf has sim-
ple optical structure, so the illumination uniformity and color-mixed uniformity are difficult to en-
sure ,which lead to uneven quality of crops. In order to improve the quality of the plant, it is neces-
sary to optimize the illumination effect of the plant light source, and design a high uniformity plant
light source. To this problem, this essay proposes and studies a design scheme of the plant growing
shelf with inverted light source. The LED lamp bead is placed on the same side of the planting sur-
face ,and the light emitted by the LED is further uniformly distributed in combination with the curved
reflecting top. This method increases the coupling distance and coupling degree of the light in the
limited planting space of the plant growing shelf, thereby improving the uniformity of the plant light
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source. After several structural optimizations, a plant lighting growing shelf is obtained, whose illumina-

tion uniformity is 91. 64% and color-mixed uniformity is 89. 73% finally. Based on the plant light

source, studying the influence of plant growth process on the lighting effect shows that the plant can ob-

tain a good lighting environment during the growth process. At last, the effects of different shapes and

different light distribution curves on the growing shelf’ s uniformity and light efficiency are studied.

Key words: LED; plant lighting; optical design; Taguchi; ANOVA
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Fig. 1 Structure of the plant growing shelf. (a) Plant grow-
ing shelf. (b)Red and blue LEDs. (¢)Cured top.
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Tab.1 Parameters of the plant growing shelf
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Experiment [llumination Color-mixed S/N of illumination S/N of color-mixed
number A B ¢ uniformity/%  uniformity/ % uniformity uniformity
1 1 1 1 88.94 88.50 38.98 38.94
2 1 2 2 2 87.93 87.35 38.88 38.83
3 1 3 3 3 63.67 76.45 36.08 37.67
4 2 1 2 3 72.01 89.78 37.15 39.06
5 2 2 3 1 90.91 89.50 39.17 39.04
6 2 3 1 2 54.57 81.89 34.74 38.26
7 3 1 3 2 90.30 90.00 39.11 39.08
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Fig.3 S/N of different levels and different factors. (a)S/N of illumination uniformity. (b)S/N of color-mixed uniformity.
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(b) curve with D factor.
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Illumination uniformity and color-mixed uniformity of planting surface, plant top surface and side surface at different plant

height. (a) Illumination uniformity of planting surface. (b) Color-mixed uniformity of planting surface. (¢)llumination

uniformity of plant top surface. (d)Color-mixed uniformity of plant top surface. (e)Illumination uniformity of plant side

surface. (f) Color-mixed uniformity of plant side surface.
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