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— Day|Morning(8:30 -12:00) |Lunch|Afternoon(13:00-17:00)

Monday Introduction to Protected Horticulture

Passive greenhouse (functions of the cover and natural
ventilation)

\Wednesday |Crop physiology and Crop Management

Tuesday

Thursday |Natural ventilation

Friday Root zone Management
Fo R EEEFAY(C)
Day Morning(8:30 -12:00) Lunch |Afternoon(13:00-17:00)

Monday |Crop physiology and Crop Management
Tuesday [Optimal Climate management

\Wednesday|Energy engineering & Systematic design

Thursday [Root zone Management

Friday Systematic design &seminar
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Day Excursion to grower companies and equipment suppliers
Monday Auction, trading

Tuesday Climate and water management

\Wednesday Light management, Greenhouse building

Thursday Packaging, plastic film

Friday Young plant production, breeding

Related fields: Mechanical engineering, environmental engineering, agriculture,
biotechnology, production management, marketing, horticulture, materials, electrical,
optical, industrial design, information management
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Innovations: stepwise and related to
reference situation
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Protected Horticulture: 15 times better

productivity

15x% more productive
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Current high priority issues in Dutch
Horticulture

® Economic viability
® Added value
® Resource use efficiency
® Energy
e Water & nutrients
® Crop protection
® Land use
® Food safety & food security
® | abour efficiency/ costs
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Functions sustainable greenhouse design

- Functions for design: Make use of natural ventilation, it is for free!!!
. Air exchange - temperature/humidity control
e Greenhouse construction Air exchange >natural CO, supply
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Glass greenhouses
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Functions sustainable greenhouse design

= Functions for design:

e Covering material

Make use of natural sunlight, it is for free!l!
Light - yield
Sun energy - energy saving
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Diffuse glass

\
Glass with modern cogiings /
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Functions sustainable greenhouse design

®  Functions for design:

e Shading and screens
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Functions sustainable greenhouse design

®  Functions for design:

e Heating system P * 2 |

Heat, CO,, al e
* electricity "
&

Co generation epgine
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Heat pump
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Methods of analysis of greenhouse
natural ventilation

WMokina, 2015 (Adapied from Krauss et al, 1097)
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Functions sustainable greenhouse design

- Functions for design:

e "“Cooling” system
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Functions sustainable greenhouse design

= Functions for design:

e Energy source and supply

0Oil, diesel
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Geothermal energy

® Principle: use deep earth heat
®= High sustainability
® Interesting for areas >10 ha

®= Economic feasible at gasprice
> €0.25 per m?

® Currently 12 projects/clusters

®= Implementation goal:

®= 0.3 Mton CO, reduction in 2020
(ca. 5% of energy use)
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Co-generation

Production of:
Heat
Electricity
Co,

Installation of 3 GW,,
greenhouse horticulture
Equal to >10% of total
electricity production in
The Netherlands

Source: Mp :// www._clo nl/indicatoreny/ nl0387 Foto Combiviiet
warmtekrac nt-vermc bgen
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Functions sustainable greenhouse design

- Functions for design:

e Water and nutrient supply

S

~ ~ Water treatment
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Functions sustainable greenhouse design

- Functions for design:
e Pest and disease management
o

- Biological controf
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Artificial light in NL, why?
= Improved market
position

» off-season productio
» constant quality

= Higher yield
= More control options

= More uniform labodg
requirement

However, the ma
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@ Cecilia Stanghelini
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The greenhouse climate model - Overview
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Approach: topsector

Starting Sustainable
materials Production
(breeding)
FEY Y ] ) )
E =1 \ Comp: ) Companies/ reveolving funds
o
]
|

Consortia {industry, research, extension)

ation
e —  —
ted industry (e.g. product boards)
| |
Research organisatio op noe

Wageningen niversity =
w | egal issues, government support, strategic targets

gwAGENINGEN
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Public
funding

Approach: topsector

Starting Sustainable Logistics and Food and
materials Production i Retail
(breeding)

E - ompani Companies/ revolving

Innovation

1
Applied
1 !
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Approach: topsector

Starting
materials
(breeding)

Food and
Reta
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