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Abstract Rotational lighting system for plant factory is the way to decrease high installation cost of the
existing lighting system. A few of LEDs are used at the rotational lighting system in comparison with the
existing lighting system to supply artificial lights to crops. At rotational lighting system, the manufacturing cost
becomes very low by comparing with the existing lighting system. In this paper, the photosynthetic photon flux
(PPF) is investigated in order that plants may grow. And PPF is analyzed with the rotational speed of blade
and LED output by using the rotational lighting system prototype and quantum sensor. It is confirmed that
constant PPF value of 200umol'm >s' is supplied with the blade rotation speed of 20rpm and LED output of
IN 73%, CENTER 37% and OUT 50%. By comparing with the lighting system of existing plant factory, there
is no difficulty to supply the light needed to grow plants by rotating a few of LEDs.

Key Words : Lighting Equipment, Photosynthetic Photon Flux, Plant Cultivation System, Plant Factory, Rotational
Lighting System
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[Fig.

1] Prototype of a plant factory system containing
rotational lighting system

[Fig. 2] Lit appearance of the rotational lighting system
prototype
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[Fig. 3] Prototype of the blade, single LED bar power
consumption of 8.4W, LED bars were installed
on the inside 6, middle 8, outer 10
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[Fig. 4] Quantum sensor location for PPF measurement by
LED rotational

physical channels
]

[Fig. 5] PPF measurement program based on LabVIEW by
portable data collection device
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[Table 1] PPF measurements by LED output

LED output (%) PPF (umol-m~%-s7%)
IN CENTER| OUT IN CENTER| OUT
100 100 100 378.9 500.5 502.9
50 50 50 190.9 2519 253.0
50 40 40 180.1 210.1 205.2
64 37 45 191.5 190.4 189.8
73 37 50 202.7 200.2 201.5
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[Table 2] Supplied PPF by the rotational speed

Rotational speed . 2. -1
Supplied PPF (umol-m™*-s

(rpm) upp. (1 )

5 40

10 100

15 150.38

20 200
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