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Application of Reflector in a Plant Factory for Efficient Lighting
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Abstract
This paper discusses the introduction of reflecting optical systems in plant factories. In such food production
systems, the cost of glass panels and their supporting structure, designed for receiving the solar radiation, is very high

and imposes strict limitations for the architecture of the facility. Our systems use reduced size apertures comparing to

traditional greenhouses, which makes architectural design of the plant factory more flexible and better integrated with
the landscape and urban environment. In our project, the effects of introduction of various reflectors were analyzed.
Several experiments were carried using scale models in a sky simulator. This paper presents the influence of
reflective blinds on uniformity of luminosity and effects of external reflectors on overall luminosity levels inside in
addition to our previous analysis of internal reflectors. Our method can be applied in multi-layer cultivation plant

factories, which makes situating them in urban areas more feasible.
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Fig. 1 Scheme showing various configurations of internal reflectors in

Refiectors (inside)

experimental method*".

Table 1 Measured and calculated illumination in experiment with direct sunlight™.,

Winter (January 28) Summer (June 1&6)
Glass panels Ilumination (Ix) Ratio llumination (Ix) Ratio
(Measured) | (Calculated” (Measured)| (Calculated™)
All directions 57303 1 1 55027 1 1
Ceiling only 37772 0.66 0.73 75047 1.36 0.95
Ceiling and south 80181 1.40 1.65 48267 0.88 1.12
South only - - 0.92 10900 0.20 0.17

*Calculated” Without the effects of east—west sides
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Fig. 2 Schematic longitudinal section of an experiment mode] with
direct sunlight conditions'”.
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Fig.5 Scheme of the sky simulator used for the experiment.
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Fig.8 Scheme showing application of ceiling aperture at the back of
the model (at the north side).
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Fig.9 Ilumination levels inside the sky simulator at “  four

seasons’ and actual external luminosity measured in summer.
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seasons and different configurations of reflective blinds.
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