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Background
Modeling the vertical profile
of transpiration in greenhouse

= Reducing ventilation in greenhouses has advantages
Ability to maintain a higher [CO,]
Increased water use efficiency
Reduced pest pressure
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= Less ventilation = need for cooling
Dimensioning of cooling
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_The experiment:
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Energy, vapour and heat exchange of a canopy:

the Penman-Monteith method

Sun radiation

Research question(s):

Ambient air (T, Tgey)

= Do differences in profiles of crop temperature and Water vapour E Sensible heat exchange H

transpiration affect crop growth, development and
production?

This question is addressed in Anja Dieleman’s talk on
Wednesday afternoon

= But then: how large are the differences in profiles of
crop temperature and transpiration?

-Soil
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And now on four layers:

Sun radiation

Measured and calculated leaf temperature

Sensible heat exchange H

Water vapour E
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Measured and calculated leaf temperature
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Profile of temperatures under cooling operation

time and

space means
L . . = The cooled compartments
mean values & vertical variations

time means were more (and equally)
+ of space o humid
% J.TL ,| [ Calculated crop

Ii

temperature was the
same in all compartments
Cooling above gives the
most uniform vertical
l profiles, and cooling
| below the least

+ The vertical profile of
T an eRlHED plant temperature is less
than of climate
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Calculated profile of transpiration (sunny day)

Calculated profile of transpiration (cloudy day)

Control = Open Cooling below

measured L
60 —1 whole crop

Control = Open Cooling above Cooling below

measured
whole crop

il'! -
Cecilia Stanghellini GreenSys 2011 Cecilia Stanghellini GreenSys 2011

WAGENINGEN Greenhouse Horticulture 3



Cecilia Stanghellini Nea Marmaris, GR, June 6t 2011

International Symposium on «Advanced technologies and management towards sustainable greenhouse ecosystems-GreenSys2011»

Conclusions

Vertical distribution of crop transpiration:
COOLING ABOVE OPEN COOLING BELOW

The cooling is operating when there is sun radiation

= Then crop transpiration is driven more by available
energy than by the properties of the surrounding air

The effect of profiles of air temperature and humidity is
there but is secundary

= The vertical unhomogeneity caused by cooling from
below is smaller for crop processes than for air
properties
But it is still larger than with natural ventilation or cooling
from above
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