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INntroduction

Diffuse light improves crop production in greenhouses. With the latest
developments in nanotechnology area, it is possible to conduct and
control the light propagation through transparent materials. The
designed microstructure surfaces convert direct light to diffuse light
and nanostructure patterns decrease the reflection from the surface.
The optical properties of some micro- and nano-patterned cover
materials are investigated.

Materials & methods

« Samples
— PET/PMMA substrate material
— UV-curable resin
— Structures pressed In resin
e Measurements
—Angular transmittance measurements on Transvision according to
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Figure 2. Angular transmittances of micro- and nano-structured materials compared to

reference plate material.

Hemispherical transmittance & haze
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e Diffusive samples all have high haze values
e Hemispherical transmittance decreases by diffusing the samples
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Conclusions

e Resin, as required In production process, decreases transmittance

e Structures should overcompensate this to be useful as greenhouse
cover material

e With this production method, currently chosen structures from PV
Industry diffuse the light, but decrease hemispherical transmittance
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Figure 1. Angular transmittances of micro-V grooved materials compared to reference plate
material. Sharp edges with a 49° bottom angle from horizontal, 100um pitch.

e Resin iIs responsible for 1% transmittance loss per side, largest part
In UV-region

e Structured samples lose light at most important angles of incidence

e Losses probably due to internal reflections

Structure combinations
e Combinations of diffusing and AR structures (Nanoptics/Holotools)
— Microstructures for diffusion
— Nanostructures for anti-reflection
e Motheye on top works good for perpendicular transmittance
e Double-sided motheye Is non-diffusive
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