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Cooling of semi-closed greenhouses using ATU

Cooling from below

The hot air is sucked
from the top the crop
and the cold air is
distributed below the
crop.

Cooling from above

The hot air is sucked
from the top of the
crop and the cold air
is distributed also at
the top of the crop.

ALY
WAGENINGEN Tastegeo [N )
For quality of life -—" ?@i‘ ::»/lm:lsgy ol_ft?gncul(ure, Nature and
- ~ &54 Food Quali

- -




Experimental set up and data process
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Wireless sensor network

A network with sensors
for measuring air
temperature and air
humidity was installed in
each greenhouse
compartment with record
time interval 5 min.

Air tempeitgtorapaaps
Hinndipyedaficit (gr/m3)
distribution {@Ghén the
compartment a (coolers
below the crop) and in the
compartment b (coolers
above the crop), at
11/04/09, 12:30-13:00.
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Experimental results (average values)

Air temperature

m

Daily average air
temperature in the
compartments A
(below) and B
(above) Apr — Jun

data from:
10:00 — 18:00

=1 Copmartment 804 (cooling above) == Compartment 805 (cooling below)

—&- average daly difference

ATU-T
A (cooling
below)

airtemp. T
A (cooling
below)

ATU C airtemp. C ATU
B (cooling B (cooling
above) above) difference

absolute

average 14.0
min 11.2
max 22.9
st. deviat 1.5

23.2

16.5

28.6
2.9

14.3 229 0.3
11.2 16.3
23.0 27.8
19 2.8
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Experimental results (air temperature distribution)

Corrp.B.04: min and max relative humnidity (%) at an horizontal plane at the top of the canopy
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Corrp.5.05: rmin and max relative hurnidity (%) at an horizontal plane at the top of the canopy
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Conclusions Air Temperature, (°C)

The mean air temperature in the compartment b (cold air high) is
lower than the compartment b (cold air low). The mean daily air
temperature was 20.7 and 21.4 °C for the compartments b and a

respectively (difference of 0.7 °C).

The variation of the air temperature in the compartment . a was

higher than the variation in the compartment b. The air
temperatures differences between min and max values were

ranged from O - 3.5 °C and from O - 2.0 °C for the comp. aand b

respectively.

The variations of the air temperature, it is possible to be produced
by the ventilators due to the slightly higher air temperature at the

top part of the greenhouse.
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Conclusions Air Humidity, (g/kg)

= The mean air humidity in the compartment b (cold air above) is
lower than the compartment a (cold air below). The mean daily air
humidity was 2.7 and 3.1 g/kg for the compartments b and a
respectively (difference of 0.4 g/kg)

m The variation of the air humidity in the compartment a was higher
than the variation in the compartment b

m The higher values of air humidity in the compartment a could be
produced by the higher evaporation of the crop due to slightly
higher air temperatures at the top of the canopy.
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Experimental results (window opening)
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——ventlee - %: 8.04 (ECONOMIC 4144 - PPO Il)
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—vent lee - %: 8.05 (ECONOMIC 4144 - PPO Il) — difference (%)
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