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KASSIM: A model-based educational tool

Helps students understand complex processes such as
Impact of screens on crop temperature
Heating demand based on outside weather
Transpiration effects under high humidity conditions

Using the KASPRO model as simulation engine, including
Different covering materials and screens
LED lighting, air treatment
Climate control similar to practise

Web-based user friendly app for all educational levels
Funded by LTO Glaskracht and the Dutch Ministery
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KAPRO as simulation engine

Simulate greenhouse climate, crop growth and energy | il ot il
consumption of greenhouses el ’

In relation to the outside climate, equipment, cultivation,
and climate controller settings.

Developed by Wageningen Research (De Zwart, 1996)

Build upon >25 years of research, technical
developments and practical experiments
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Configure company

KASSIM the Game |

Greenhouse

A serious game for realistic virtual

growing of vegetable crops

« Simulating an entire growing season

- Playfully growing tomatoes or cucumbers
in the most economical effective way

« Optimizing climate control, crop
management and energy trading st

Climate setpoints

METED FORECAST

« With high scores and strategy comparison

« Using KASPRO as simulation engine
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KASSIM the Ga me The game starts with configuring a

greenhouse company, including
energy supply, cooling an
KASSIM dehumidifications, screens and
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KASSI M th e Ga me In steps of typically 1 or 2 weeks, game players

simulate a cultivation from planting until harvest,
where at each step they can experiment with
KASSIM control and crop management parameters, using
SOUTHE GANE) || ST, o8 , AL : BN the weather forecast and indicators for climate,
o™ i energy and crop status.
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Game shows actual crop status

The actual crop status is shown as a 3D
visualization, based on the number of
leaves, number of fruits and fruit weight.
These images are created beforehand by
a 3D crop model and add more feeling to

3D crop model, based on e e

 Leaf area index
« Number of fruits

* Fruit weight



Growing on indicators like RTR During game-play, a large list of

indicators is shown, like the ratio
between temperature and
radiation, the energy
consumption, the number of
harvested fruits and total costs.

CHART CUMULATIVE

RTR base temperature huidige periode Elec. sg

Energy
==l During each step, players can
=ty €xperiment with different
sr=f{ parameter values and try to

m:-\o\ptimize their results before
P

RTR val

roceeding to the next step.

Revenue

Revenue loss on fruit weight (euro/m?l

CHART CUMULATIVE

huidige periode Elec. sold (kWh/m?)
Energy efficiency (kg/GJl
CO2 emission (kg/m?)
Daily temperture (o)
PAR sum at crop level imol/m®
RTR base temperature (o)
RTR value (oC/AL/cm*/d)
Revenue from producton (euro/m?)

Revenue loss on fruit weight (euro/m?)




High scores

KASSIM
THE GAME  test

Highscores
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At any moment a high score is available where
players can check there competitors and see
who is winning.

After completing the game, they get an overview
of their results and input parameters, compared
with those of the winner. This gives valuable
insights in the best cultivation strategy.



Compare with rivals/winner and download results

When the game is completed, players can compare
each of the outputs (key performance indicators) to

Results other players and learn what the winner did better.

The game is over. Compare your results with those of other players.

All result are downloadable in Excel format for
further analyses

Final results Chart cumulative

Net elec. use LAl tm?/m?)

Performance Plant load (Fruits/m?)

Progress [%] W, ‘ Harvest fresh weight (kg/m?

Score Ipointsl e Harvested fruits (#)

RAverage number of attempts (%] ' Rverage fruit weight (grams/fruit)

Production kg/mz2l Total light use efficiency (g/mole)

Energy efficiency [kg/MJl Rctual light use efficiency (g/mole wk)

Energy Humidity related loss (%46)

Natural gas Im3/mz21 v ! Energy use (M_/m?

Elec. net kWh/m2l | Natural Gas use (m3/m?l

Elec. bought IkWh/m2l e Net elec. use (kWh/m?l
Elec. sold IkWhv/mza2l ‘ Total elec. use (kWh/m?)

Climate & crop Y= Elec. producte (kWh/m?3)
Average temperatrure (oC] Elec. bought (KWH/m?)

RAverage daytime temperature [0C] Elec. sold (kWh/m?)

Average night temperature IoCl
PAR sum Imol/mzal

CO2 emission (kg/m®
Dosed CO2 Ikg/mal ’ e

Energy efficiency (kg/GJ)

Light use efficiency Ig/molel

RTR base temperature Icl

RTR value [oCAV/cm?/dil
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Wageningen Research Greenhouse Horticulture apps portal ( N ) ( En ) a—r—y e
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Waterstromenmodel (WSM) With the Waterstreams model (WSM), the water usage from various sources,
) . discharge of nitrogen and phosphates can be calculated for a hydroponic cu
E: To the app :ZI simulates the discharge, the investments required to reduce effluent and emi
' ' emission regulations. It also provides insights into the impact of the quality ¢

-
' ‘ water, and the expansion of storage tanks. The W5M was developed for gree
funded by the 'Kennis op Maat’ program and the Foundation for Applied Wa

} N.b. registration offers the option to save scenarios and is only available for Di

Click for more information
\ o c
More information about
-
R KASSIM the Game and other
— M apps can be found on the
| o the app ]
app portal of Wageningen
/K Research Greenhouse
"} horticulture.
.
s ™
Kassim Kassim is an interactive learning tool that provides a clear overview of the en
) . horticultural greenhouse. A powerful simulation model, developed for scientific resg
E: High tech compex :ZI calculates all relevant variables based on the weather, greenhouse climate settings 4 3 f k 1 m @ I
Hioh tech basi to the principles of 'Het Nieuwe Telen'. I n O . a S S I W u r' n
| |
gh tech basis Kassim has been developed for green education and the greenhouse horticulture sg
{J Low tech \:j MNederland, and the Ministries of Economic Affairs and Agriculture, Nature and Food
> . N.b. registration offers the additional option of customizing the complexity and is only available for teachers working_in Dutch
education. Processing a registration can take some days.
Apply for an account Click for more information
\

( Kassim The Game ) Kassim the Game is an online serious game in the field of energy-efficient and cost-effective cultivation of crops in greenhouses.
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