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The lumination Simulation in the Greenhouse using Daylight and Artificial Light
for Energy Saving.
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Abstract - In this study, the Relux program was simulated for optimum conditions of daylight and artificial light sources(LED)
in the glass greenhouse. From the results of daylight simulation, the optimum design conditions for the glass greenhouse were
established which were 90[o] installation angle and higher transmittance. In this case of growing lettuce in the glass
greenhouse, the control method of the only artificial light source was compared that of daylight and LED. The result of
illumination simulation produced a power consumption effect of 37.2[%] in the summer and 51.9[%] in the winter,
respectively. From this results, we propose to suggest that we grow the lettuce in the energy saving glass greenhouse.
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Table 1 Simulation condition of daylight
Title Condition of simulation
Greenhouse's structure
(WxLxH) 20mx15mx4m
Date/Time Four seasons/24hr

Place(latitude:longitude) Ganghwado(126.3:37.45)

Roof types Triangle arch
Angle of structure 90°(north-south)
Weather a clear sky
Glass transmittance 89%
maintenance factor 0.75
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Table 2 Simulation condition of artifical light

Title Condition of simulation

LED lamp RZB Co. LED strip-Light
LED (Red:Blue) 3:1
LED position 2 m

140ea(7 row 5 column)
X:1.45m / Y:1m

Lamp arrangement

Lamp space
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Table 3 Simulation results with LED lighting control Ztol= LEDZHE AFOISHA] 23 FotFEs9 VA 24A17H2
ol B Be Be Uity G 7Es0) AZhE R EME EaE ZTAEHOM WS
Al 1970 1520 2250 077  9240W B EIE F 69 # 70 HERKICE
Row 1040 503 1450 048 5280W
Column 1010 864 1210 053 4298W Z 6 7A%Y AR LED £ A|0o1(LEDRIO)
Check 989 789 1190 08 4664W Table 6 LED lighting control with seasons and times
Time Spring Summer Fall Winter
SR8 J)Esel SHSAN AR BN AR 5 ON(all) Column ON(all) ON(al)
o A3 e 1500[uxolale] EA ol %A 6 Column Column Column On(all)
= = S 5 = e 8 OFF(all) OFF(all) OFF(all) OFF(all)
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16 OFF(all) OFF(all) OFF(all) OFF(all)
B 4 AEE A7 LED - Fol(100%E™ on) 18 OFF (all) OFF(all) OFF (all) Column
Table 4 LED lighting control with seasons and times 19 Column OFF(all) Column ON(all)
20 ON(al) OFF(all) ON(al) ONalD)
Time  Spring Summer Fall Winter 2 ON(all) ON(all) ON(all) ON(all)
5 ON(all) ON(all) ON(all) ON(all)
6 ON(all) ON(all) ON(all) ON(all)
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19 ON(all) ON(all) ON(all) ON(all) (Effect) (avg) (ave) (min)
20 ON(all) ON(all) ON(all) ON(all) _ 101kwh
2 ON(all) ON(all) ON(all) ON(all) Spring (45.7%) 017 14428 1480
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