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_ Greenhouse coverings
Advan vering materials — u Glass

The fUture? e Floatglass — Greenhouse glass

o White glass — Low-iron, Crystal Clear, Optiwhite, Clear
glass, Ultrawhite, Diamantglas

Silke Hemming, e AR glass — Coating or surface treatment, Sunarc AR glass,

Wageningen UR Greenhouse Horticulture il 1, Erodiiss Ao

e Diffuse glass — surface treatment with different structures,
Vetrasol, V&V diffuus, Centrolsol Struktur
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_ Photosynthesis

CO, + water + light — sugar + O,

Lightreaction: absorption of
= 400-700nm = PAR light lightenergy, transfromation into

= PAR = Photosynthetic Active Radiation Uselle engrgy .
Darkreaction: energy is

transformed into sugar
Sugars are used for growth

Light quantit Light quantity

Light transmission <<50% Light transmission >75%

Tropics The Netherlands
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More light

Clouded sky

More light by...

= Advanced covering material : . .
o White glass (+1-2%) - light trar

perpendicular _hemispherical
e AR glass (+5-7%) 89-90% 82%
? ' ‘ i 90-91% 83%
o ETFE (+3%) v 95.97% 89-90%
Lighter construction (max +5%) i 90-91% 76-82%
3 85-90% 78-82%
Roof angle (<1%) 93% 86%
Greenhouse orientation (+1-2% yeararound) 80% 61%
g PMMA sh 8% 69
Cleaning (up to 10%) S ki e

Less installations (+1-3%)

Measure hemispherical light
Sun: elevation, azimuth, intensity

Kasorientation
Roof angle
Transmission glass

AR glass
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Diffuse light

» Merima e igbisdidgiabation
o Vast sighd omeroeptedéyhauserdeasésiction elements
o Lblvammidanesgronttibaie ldssdiophetdsyngnesishouse
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oht diffus

Greenhouse covering materials are able to scatter light rays,

transforming direct light into diffuse light May 23, 2006

Crop height [cm]
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Yield cucumber 7.8% more fruits
4.3% more fruit weigh
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Weeknr. Be careful with light losses at high haze factors




NIR reflection
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o Reflection by NIRfilter
W
Vents can be kept close
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—Glass

—Glass IR3
—Glass IR5

—Glass SIR

— Glass SIR-IR
— Glass GB
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Air temperature is less affected, crop temperature drops... Higher energy consumption with NIR-cover may occur...

gasconsumption [m*im?/period]

—=—reference

—=— NIR filtering greenhouse cover

1234856 7891011213
period

_ Conclysions ...~~~

= Several advanced greenhouse coverings are on the
market

= AR glass increases light transmission

= Northern Europe: ) i
= Diffuse glass # diffuse glass

= In “closed greenhouse” NIR-filtering ) ; .
reduces cooling capacity up to 30% FotolEcofys = NIR reflection may be interesting for the future

= —> payback time depending on crop and material
costs, mostly < 5 years




