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A Difference Study on the Lighting Simulation of the Iluminance
Values from Daylight for the Glass Greenhouse
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Department of Electronic Engineering, Namseoul University
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Abstract In this study, the DIAlux program was simulated for the optimalconditions of daylight and artificial light
sources(LED) in aglass greenhouse. From the results of the daylight simulation, the optimaldesign conditions for the
glass greenhouse were established, which had a90° installation angle and a higher transmittance of glass. In thecase
of growing lettuce in aglass greenhouse, it was compared withartificial light sources, the artificial light source (LED)
was used to produce a power consumption effect of 41%. Theseresults suggest that lettuce be grown in an energy
saving glass greenhouse.
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Fig. 1. General research plan

Table 1. The simulation condition of daylight

Title Condition Title Condition
length 6 [m] working plane 0.75 [m]
width 3 [m] reflection 70/50/20
height 2.8 [m] transmittance variable
Site Ganghwa time variable
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Fig. 2. Daylight illumination of glass greenhouse's angle

Table 2. The uniformity ratio of illumination with
greenhouse's angle

angle 0 30 60 90 120 150 180
uniformity ratio 0.994 0.595 0.599 0.995 0.813 0.612 0.995

S

(b) 180 [0](east—west direction)

Fig. 3. Direction structure of glass greenhouse.

(a) 90 [0](north—south direction)
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Fig. 4. Daylight illumination with season and time

Table 3. The difference of illumination with season and
hours

spring summer  autumn winter

illumination

difference [lux] 58875 79044 58581 10853
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E 0o Table 5. The power and illumination's characteristics of
ET LED
E
= 20000 - conlsmwer'on u.nifm?nit.y ratio of illumination illmﬁ}laﬁon
[kwhl] illuminaiotn(avg.) (avg.) (min.)
10000 - W spring | 82 (100%) 0.562 12243 1503
o ‘ . . . . 82 (100%) 0.514 18908 1503
60 65 70 75 8 & % 95 100 autumn | 82 (100%) 0.569 12192 1503
Transaprent ratio of Glass [%] winter | 82 (100%) 0.632 5958 1503
Fig. 5. Daylight illumination with transparent ratio of glass
and weather
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Table 4. The simulation condition of daylight

Title Condition Title Condition
LED(R:B) 3:1 LED 1.18[m]
position
light loss 0.75 LED  900ca(36bundic)
factor
working LED .
- 0.75 [m] interval X(0.7m):Y(1.2m)

353

Table 6. The optimized LED control with daylight effect.

spring summer autumn winter
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Table 7.

The power and illumination's characteristics of
LED with daylight effect.

power
consumption

[kwh] illuminaiotn(avg.)

(avg) (min.)

uniformity ratio of illumination illumination

44 (54%) 0.835 17814 1503

spring

summer | 34 (41%) 0.901 28596 1503

autumn | 44 (54%) 0.835 17652 1503

winter 0.802 7057 1503
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