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Greenhouse glass

morphology, colour,
insects, installations ™\,

Why diffuse light?

Natural sunlight is free!

Free light through greenhouse
coverings for growth

Free energy in the greenhouse

Make the most of it !
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What is diffuse light?

® Hemispherical transmission
e Light transmitted over 180°

" Haze
e Amount of light scattered > 2.5°
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Basic glass: Low-iron principle Basic glass: transmission
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Basic glass: UV spectrum Basic glass: NIR spectrum

-~
Sefen - - - -
e —— T

NY .

= =Tuinbouwglas 90+ elched

Transmissie zannespectrum [%]

—=Tuinbouwglas
B Tuinbouwglas 90+
- aDiamantglas |
+ Gerrisal

340 360

1100 1500
golflengte [nm]

golflengte [nm]

m“'»‘ﬂEN'N“ENI!E- m“'»‘ﬂEN'N“ENI!E-



27/11/2015

Anti-reflection principle Anti-reflection principle

Light Light

Y Y

Reflection = Lightloss  increases Reflection = Lightloss

Lichttransmission decreases Lighttransmission
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Anti-reflection and low-iron Diffuse principle
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Diffuse structure
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low-iron AR glass 91+ AR 0.911 Hght transmis=0p

Diffuse light
Scattered light
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Diffuse + anti-reflection: angles of incidence

Hoekafhankelijke transmissie (%)

——HLH — —HLHAR
——HHH — —HHH AR

20 30 a0 50 60 0 80 90
Hoek van lichtinval [*]

mwauzwuNuznm

Demands on diffuse glass

® | ight transmission (crop dependent)
® Light scattering (crop dependent)

® |ight spectrum (UV, PAR, NIR)

® Condensation properties

® Dust pollution, cleaning

® Corrosion, ageing

® Uniformity glass, batch, product

® Guarantees for product properties

® Timely delivery (new greenhouses, calamities)
® Size

® Costs
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Effect of diffuse light on a crop
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Lichtintensiteit (umol PAR m-2 5-2)

More photosynthesis

mwﬁﬂ ENINGE N EEE + changed microclimate Dueck, 2011

= more production
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Liehtirtenzitat ()

Diffuse light

Glass % Light transmission
(hemispherical)

ReduFuse 1:8

Tomato ‘Komeett’
Planting date: Dec 16t

Density: 2.55/m2 to 3.4/m?2
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Light distribution in the crop
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Diffuse71

Lichtintensiteit (%)

Light penetration in a crop
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Zonnige dagen .+ Ref

= Diff45
® Diff71

Lichtintensiteit vanaf top van het gewas (%)

More light deeper in the crop on sunny days under diffuse
glass, but not on cloudy days
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Plant temperature

Blad boven

® Higher leaf temperature
in top of the crop under
clear glass

Bald temperatuur (°C)

" | eaf temperature under
diffuse glass -2 to +2°C
i.r.t. air temperature

" | eaf temperature under
clear glass -2 to +6°C
i.r.t. air temperature

Temperatuur (°C)
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Cumulative mean fruit weight

Photo-inhibition in tomato

® Photo-inhibition occurs
by radiation >500 W/m?2

Globale straling (W/m?)
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Gemiiddelde vruchtgewicht (g)
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Week nr

Fruits 5 to 8 g heavier on average
under diffuse glass
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More (diffuse) light for ornamentals

~——Diff45
e Diff62

—Diff71 e Reference

e clear glass, LS16 screen, 7.5 mol/m2/d
e Diffuse screen (XLS55 harmony)
e 7.5 and 10 mol/m2/d
e Diffuse glass
e 7.5 and 10 mol/m2/d
e Daylight greenhouse
e Anthurium, Bromelia, Phalaenopsis

e Coating

(kg/m?)
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Cumulatieve productie t.0.v. Ref
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Production higher under
diffuse glass from the start
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Fresh weight Anthurium
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Conclusions

® Good quality, no leaf burn of yellowing by ‘too much
light” up to 10 mol/m2/d

® Heavier plants (up to 25%)

® Shorter crop cycle (up to 25%), 16 weeks instead of
22 weeks

WAOENINGENNENE
m P quaaiey of ite Van Noort et al., 2014

End of crop cycle
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Reference Diff screen 10 mol Diff glass 10 mol
Diff screen 7.5mol Diff glass 7.5 mol Daylight GH
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Conclusions:diffuse light ~ crop physiology

® Production
e Increases production by 7-12% in vegetable crops
e Shortens crop cycle in some ornamentals

® Plant temperature

e Diffuse light flattens peaks in leaf temperature,
resulting in more constant growth conditions

e Relation to haze?

e Larger use of leaf area - tends towards higher crop
transpiration

® Crop status
e Generative vs vegetative?

e Appears to influence development rate (#trusses)
less than assimilate flow to fruits
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Conclusions: diffuse coverings ~ quality

® Quality and coatings
e Good combination of diffuse and AR is necessary;
depends on crop and location

e Corrosion/porosity of AR coatings largely unknown
e Guarantees from suppliers are possible
® Condensation
e Depends on surface structure
® Pollution/cleaning
e Diffuse structure inside/outside?
e No fluorides
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