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) Dry air
& Water vapor

Higher VPD

— Transpiration is
unhindered

—= Plants can dry out

Lower YPD
— Transpiration is

stifled by inability
to release moisture
to the air

— Moisture on plant
surfaces leads to
disease problems
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— Transpiration is
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to release moisture
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- Moisture on plant
surfaces leads to
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SGreenhouse Cooling Helatiﬂnships

Air Relative Irrigaticm Evwapo-
Temparatures  Huem o iy Drerma red transpiratiom
Effect As light imcn th irterm rature ri lati
of Light L | cCredses, = = = = ure S=e=. relatinve

humidity falls, and WPD, irrigation demand, and
evapotranspiration rates climb.

T=LT1 1)

Supplementary
Evaporative
Cooling

T=]17TTT

{when outside
air is cooalar)

Ventilation

vantilation and evaporative cooling work well together
since they both tend to increase cooling, while balancing
the other climate effects.
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Greenhouse roof: FIANITA NINIWDRYT DY NN NITDT VDR
Ridge height: 6m

Cover: polyethylene 150 um, UV, IR
Light transmission: 60% WET PAD COOLS THE AIR MORE THAN
IT COOLS THE PLANT

Weather: Summer 4
Air temperature outside: 32°C B
Full sunshine: 1000 Wm-2

Ventilation: Exhaust fans
20 air exchanges per hour

TEMPERATURE (°C)
W

2.I.I.I.I.I.I.I.I.
~0 10 20 30 40 50 60 70 80 290

RELATIVE HUMIDITY OUTSIDE (%)

2025 81 072720 WA9N , WA 13

From M. Fuchs
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Greenhouse roof:
Ridge height: 6m
Cover: polyethylene 150 um, UV, IR

Light transmission: 60% THE WET PAD IMPROVES GROWING CONDITIONS
BY DECREASING PLANT WATER NEEDS IN
DRY CLIMATES

Weather: Summer

Air temperature outside: 32°C 1.6— 77— -- - .- .
Full sunshine: 1000 Wm- - W
Ventilation: Exhaust fans 0.8 -
20 air exchanges per hour

5| 0.6 i
o
=
El 04 ]
S
=

0.2 WATER USE .

BY WET PAD
0. .

T 0 10 20 30 4 50 60 70 80 90
RELATIVE HUMIDITY OUTSIDE (%)
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From M. Fuchs
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Greenhouse roof:
Ridge height: 6m

Cover: polyethylene 150 um, UV, IR

Light transmission: 60%

Weather: Summer
Air temperature outside: 32°C

STATATIZ STWNDAYT DY 9RNTT NYDR

SHADING LOWERS PLANT TEMPERATURE MORE

Full sunshine: 1000 Wm-2
Humidity outside: 50%

Ventilation: Exhaust fans
20 air exchanges per hour

2025 81

From M. Fuchs

THAN AIR TEMPERATURE

| AIR TEMPERATURE
=3 IN GREENHOUSE

TEMPERATURE (°C)

Shading lowers |

photosynthesis

lowers
production

f

Heavy shading |

072720 WA9N , WA

20 20 a0 e 80
SHADING DENSITY (%)
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Greenhouse roof:

Ridge height: 6m
EFFECT ON WATER CONSUMPTION
Cover: polyethylene 150 um, UV, IR

Light transmission: 60%

~ Weather: Summer SHADING LOWERS WATER CONSUMPTION
Air temperature outside: 32°C
Humidity outside: 50% 1. — T T T
Full sunshine: 1000 Wm-2 ! Shading lowers -
 WATER CONSUMPTION  Rhotosynthesis |
Ventilation: Exhaust fans 0.8 W_ITHOUT SHADE

Heavy shading |
lowers

20 air exchanges per hour

5 0.6 production -
£
% 0.4 .
£
0.2 1
0. 1 " 1 M | L 1 L
-0 2 40 60 80 100

SHADING DENSITY (%)

2025 81 072720 WA9N , WA

From M. Fuchs
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40 Pepper - spanish Obergine Tomato
|| e 206 = 0.8534x + 0.1929 o Magnolia = 0.594x + 0.3854
g R? = 0.9458 R?=0.7768 1
0.80 g
0.60
.4 ic =
0.40 o, Clasic=08657x+01019 Odelia = 0.786x + 0.2277
Romans = 1.0576x - 0.0654 R? =0.8001 R? = 0.9919
0.20 R?=0.9073 ’
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1 Diry air O O

O
@ Waler vapor
O % o O
4] O
Higher VPD '::'W
— Transpiration is O
unhindered =L/ O

= Plants can dry out

O
Lower YPD ) o ©
—* Transpiration is O O
slifled by inability O O
lo release moisture O 0O
to the air O
== Moisture on plant O o
surfaces leads to O

disease problems
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