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(A Study on the Various Light Source Radiation Conditions and use of LED Illumination
for Plant Factory)
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Abstract

The artificial lights to be introduced for the plant factories is requiring the artificial light resources
with minimizing the energy consumption to reduce the greenhouse gases which is a major cause of
global warming, and maximizing the efficiency in photosynthesis effect light-wave range, in which the
plants can be greatly grown and developed , and having the signal light-wave range for forming the
light types. the best growing and developing environment for the plants has recently realized with
utilizing the LED(Lighting Emitting Diode) lamps, as a environment—friendly green lamps, which can
elevating the light efficiency with using only the specific light wave range, In this study, to provide
the necessary lights for the full artificial light type of the plant factory, the following research/study
and experiments has been conducting. experiments of the spectrum for each light sources, and
LED, The intensity of illumination, Irradiance, Photosynthesis Photon Flux Density.
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Fig. 1. Tublar LED lamp Structure
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Table 5. The thermal characteristics of the LED
lamp
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Table 3. The specification of light sources
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Table 4. Tublar LED lamp specification
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H] o] 2~ G13 G13
4 o] (mm) 1,200 1,200
#73 (D) 26 26
FA(g) 4000] &} 350
AH A (V) DC 32~49 DC35
A=A (w) - 25
24 () 45K ] 3} 41.7
TE&= AE AWE | 93F HHH
LED®]| 7] X - SMD Type
LED +@4 A Red (430.670[nm])
Size(mm) - (5.4%5%0.9)
I A] - 132[eal
CHIP - 1 Chip
Ir (mA) - 60
Vr (V) - 3.0~3.2
View Angle - 120 deg
Ak AH - 80[%] F7&
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Fig. 2. Lighting balance of various light sources
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Table 6. Lighting balance of various light sources

Model Red Green Blue
Ratio([%]) |Ratio([%]) | Ratio([%])

i o 2 5T 285 69 2.5

AJYUER 26.9 72.2 0.9
2Rt 54 92.6 2

A vl &8 gy > 33.3 58.3 85

LED(no-pc) 457 485 5.8

LED(pc) 459 484 5.7
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Table 7. The characteristics of light sources

o FE | FEg | ARkE (A Ay
(Im) | (Im/w) K Ra | W
WYz | 646 10.8 2654 | 99 | 60
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Table 8. The spectral distributions of light sources
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1,000 (lux) + 44.07 = 2269(umol * m? - s')

2) YEFHZ 28]
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20,000 (lux) + 71.50= 279.7(umol - m”* - s')
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Table 9. Various light sources radiant flux density, photon density, illuminance,
IR B F4as PPFD PPFD/W | Z%=(E) 3LAkH] kol
=5
[W] [lm] [lm/w] |[umol/m2/s]| [umol/W] [lux] E/PPFD | PPFD/E
Wl 5 60 646 10.8 7.00 0.117 308 44.07 0.0227
UESH 9= 150 12,015 80.1 64.60 0.431 5565 86.14 0.0116
v gkl 52 175 9,555 54.6 58.29 0.331 4168 71.50 0.0140

A vl &3 35 40 640 16.0 9.38 0.235 296 31.55 0.0317

A \v) £ LED 25 711 28.4 12.3 0.492 413 33.58 0.0300
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- H2E 1,0000ux) Lue] B3t FdREd e Table 10. distribution curve of luminous intensity
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Table 11. Common application conditions of
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Table 12. The Results of simulation (1)
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Table 13. The Results of simulation(2)

-+ A& ol A

= Lighting Fixture height 1.0[m]
BEx= | 2770x]
PPFD | 8.25[umol]
FAE | 1:2.00050)

A Im /m’ 1600

2l
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Lighting Fixture height 0.7[m]
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D Im /m’ 1600
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Table 14. The Results of simulation analysis

T & 1.0[m] 0.7[m] 0.5[m]
Z%2(x) 143 178 209
A5 | TAE 1: 1.9 1: 2.3 1: 34
PPFD 45 5.6 6.6

Z%2(x) 277 335 383

LED A= 1: 2.0 1: 25 1: 4.2
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