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Development of the Rotational Smart Lighting Control System
Using Artificial Light for Plant Factory
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Abstract  Rotational smart lighting control system provides artificial light to plants on planting board by
rotational lighting system. As the lighting system of existing plant factory has high cost problem due to the
installation for many lighting equipments, the lighting system was developed to rotate less number of lighting
equipments to reduce cost. In this paper, the illuminance, luminous flux and photosynthetic photon flux
density(PPFD) that plants need to grow were calculated. And the light intensity at each measured location
considering the rotational speed of blade were analyzed by the simulation and the experiment.
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[Fig. 1] Concept drawing of rotational smart lighting control
system
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[Table 1] Light saturation and compensation points of
different plants (based on fluorescent lamps)

A 33 ESHE Ix 33 BARP Ix
(PPFD) (PPFD)
Enlg, $dh 70,000 (847) 3,000 (36)
Q0] 55,000 (665) 2,000 (24)
AT 40,000 (484) 2,000 (24)
FAZ, I 25,000 (302) 1,500 (18)
A 40,000 (484) 400 (5)
AIRJIEEZ 2] o] 5,000 (60) 500 (6)
olat 12,000 (145) 500 (6)
lix= llm/m2 )
[E 2] Fo]| T2 1 4 mol/m?*g 1x&}e] T4

[Table 2] Relations between 1 x mol/m®s and Ix according

to light source

3 2= (Ix)
e 54
WAs 50
R 74
A LED (660nm) 9.94
A LED (450nm) 11.9
A LED (Warm white) 682
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[Fig. 2] Concept drawing of rotational smart lighting
control system
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[Fig. 3] Configuration of rotational smart lighting control
system
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[Fig. 4] Setting of simulation area
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[Table 3] Setting of light parameter

T A4 (mm)
Length 100
Width 40
Height 62
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[Fig. 5] Prototype of the rotational smart light control
system
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[Fig. 6] Prototype of the blade (combmatlon of fluorescent
with LED)
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[Table 4] Total light intensity measured at the measurement
point of the simulation

=7 ZQE Ix
Point 1 15839
Point 2 15615.4
Point 3 15135.8
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[Fig. 7] The simulation results from each measurement
point (30degrees)
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[Fig. 8] The simulation results from each measurement
point (15degrees)
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[Fig. 9] The simulation results from each measurement

point (10degrees)
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[Table 5] Total light mtensny and average light intensity
measured at the illuminance sensor (10rpm)

99 + FF v B B
Point 1 168244 3505.08
Point 2 159951 333231
Point 3 118871 2476.48
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[Table 6] Consumed time and revolution according to the
speed of rotation of blade
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1 20 1
5 4 5
10 2 10
30 0.667 30
120000 ]
110000 4
100000 4
S 90000
= 80000
2 70000
2 60000
£ 50000
-E 40000 ]
< 30000
>
= 20000
10000
0 T T T T
1rpm Srpm 10rpm 30rpm
Speed of revolution (rpm)
—=—Point 1 —— Point 2 —— Point 3
[33 10] sd&=e w2 g9d 274 J=

[Fig. 10] Light intensity vs. rotational speed at different

location
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