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Abstract Light simulation was performed for a glass greenhouse with the Relux program to consider the
design factors that can maximize the effects of natural light. The results of light simulation were studied
to understand the influence of each design factor when manufacturing an actual glass greenhouse in
Ganghwado. The average illuminance of the glass greenhouse was reduced by approximately 15 %,
regardless of the weather. The uniformity was lowered due to the shadow of the inner frame and glass
window structure. The internal structures should be installed in an east-west direction to allow for large
cultivation in glass greenhouses. A narrower shelf arrangement is better. The illuminance was reduced
by 12 % when the shelf arrangement was 2.5 m away. In the case of multi-layered shelves, the lower
layers show similar trends in the rate of change of illuminance characteristics for each layer position.
Structurally, a frame structure (Model B) has a lower uniformity, so the reinforcement of artificial light
sources is required. As a simulation of the transmittance of the glass to be used in the glass
greenhouse(Model C), the result is approximately 6 lux/% for the roof and approximately 37 lux/% for
the side. Side glass transmittance is the main design factor. In addition, illuminance uniformity
decreased as the side glass transmittance increased. These results will help obtain a design structure
design that can make the most of the effect of a practical natural light source.

Keywords : Design Factors, Fusion Type Glass Greenhouse, Multi-layered Shelves, Practical Natural Light
Source, Relux, Transmittance of Side and Top
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Table 1. Simulation conditions
Item Conditions of simulation
Location Ganghwado
Measuring position 0.75m
Installation angle 90°
Maintenance factor, 0.75
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Table 2. Structure specification of greenhouse

Model WxDxH (outside) H (roof)

A 20x15%4 m 23 m
"""" B | 20x15%43m | 2m
"""" c | T 11e8x563x541m | 3m

Table 3. Frame structure specification of greenhouse

(model B)

Item WxDxH Qty

Outer piller 0.1 x01x43m 36
T Inside piller | 0023 x 0038 x 43 m | 108
T Roof floor | 01x15x01m | - 18
" Roof floor frame(long) | 01x98 x01m | - 18
" Roof floor frame(shor) | ¢ 01x5675x01m | 18
T Door frame | 15x02x24m | i
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2. Light characteristics with glasshouse's
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Fig. 3. Illumination of glass and window with weather
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Fig. 4. Uniformity ratio of glass and window with
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Table 4. Structure specification of greenhouse

Time East-West North-South
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