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Figure 4.3.5-1 A and B Moisture reduction by condensation with open and closed screen
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Figure 4.3.6-1 Moisture transport by ventilation
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StHtL=14V+Q+(

S = Net solar radiation measured inside [W/m?]
H = Heating capacity [W/m’]

L

|

= Lighting (if switched on) total electric energy [W/ m?]
= Insulation losses, depending on effective U-value of the greenhouse roof and gables, and tempera-
ture difference inside/outside [W/m?]
V = Energy loss via ventilation (latent and sensible heat) [W/m?]
Q = Heat emission [W/m?]
C = Convection exchange between coverage and outdoor air due to wind speed [W/m?]
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Vr = Energy input / AEnthalpy [m®/m*.h]

Where:
AEnthalpy = Enthalpy difference between inside and outside air [kJ/m?]
Vr = ventilation rate [m*/m?.h]

Energy input = net energy input from the sun and other sources [kJ/m?.h]
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Figure 4.4.2-1 Estimating the effective ventilation rate via the energy balance of the greenhouse
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Moisture exhaust = Vr x AAH [g/m”.h]

Where:
Vr = ventilation rate [m®/m*.h]
A AH = difference between AH inside and outside [g/m’]
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Figure 4.4.2.-2 Ventilation rate of the greenhouse.
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Figure 4.4.3-1 Heat emission versus solar radiation through the year (The Netherlands)
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Figure 4.5-2 Relationship between HD, Temperature and AH
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Figure 4.5.1-1 Vertical air circulation by means of fans
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Vr = Energy input / AEnthalpy [m®/m?.h]
H ¢

7N

AEnthalpy = 2 p ~ b2 L kJ/m?
Vr: ik B £ F > md/méh
Energy Input : % ﬁaa] ~ i £ kJ/m?h
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Moisture exhaust = Vr x A AH [g/m”.h]
Hd T

Vr: i b B £ F > m3meh
AAH 7 p ~ FAHe A g/md



500 W/m? = 500 x 60 x 60 = 1800000 J/m?h = 1800 kJ/m<h

Inside: (Temp = 25 °C, RH = 75 %) ->AH = 17.6 gr/m*®, enthalpy = 73.2 kJ/m’
Outdoor (Temp = 24 °C, RH = 60 %) ->AH = 13.3 gr/m®, enthalpy = 61.5 kJ/m®

Ventilation rate = 1800 / (73.2 - 61.5) = 153.8 m*/m?.h

GEFl i BT Ho72 il b iE )

hod i boiR 5 dF 2153, 8 m¥/meh 0 R F hE RS
" F 661g/mh ﬁfu’? AR R A S ﬁr o

And what does that mean for the exhaust rate of water vapour?
Water exhaust = 153.8 x AAH = 153.8 x 4.3 = 661 g/m’.h.
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TN (25°C~RH 75%) » 22 = (28°C ~RH 75%) » 4T -

Inside: (28 °C, RH = 75 %)|AH = 20.9 gr/m’, enthalpy = 84.5 kJ/m" |
Outside (24 °C, RH = 60 %) -> AH = 13.3 gr/m°®, enthalpy = 61.5 kJ/m®

Ventilation rate = 1800 / (84.5 - 61.5) = 78.3 m®/m*.h

What does that mean for the exhaust rate of water vapour?
Water exhaust = 78.3 x AAH = 78.3 x (20.9 - 13.3) = 595 g/m°.h.
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e 4.6.2-1 The different properties of screens
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Figure 4.8.2-1A and 1B Heat emission of the crop with open and closed screen
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Figure 4.8.2.1-1 Heat emission of the crop to a partially closed screen
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Heat emission = - 5 x885 %x(T ~-T ) +(15% x Cmp glassjIW/m

crop
Where:
T... = Crop temperature,
T ... =Screentemperature
T.. =Rooftemperature

85 % = Percentage of screen coverage, 15 % = percentage of the screen gap.
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| Principle 5 Monitoring the effect |
Monitoring energy - of net radiation on
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Groscale slab weighing

Weighing platform 50kgs

Groscale sign 1

Groscale amplifier

: Support frame 270cm for
plastic tray
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Irrigation cycle in detall
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Water content and dry-out level in substrate
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