
 

 
 

 
 
 

Challenge name Portable responsive horticultural device 

Challenge owner TU Eindhoven/HAS Den Bosch 

 Michael G. Debije, Elke Den Ouden 

Brief summary Our world has seen quite a few cases lately in which 
food became scarcely available to people in 
emergency areas. For those people, having a 
collapsible plant growth device that can be 
transported to them could be life-saving. Our 
challenge is to come up with a first idea and 
prototype of such a growth device for optimizing 
growth conditions of horticultural crops (a portable 
high-tech greenhouse). 

 
 

About the challenge owner 
The challenger’s research centres around controlling light in the built 
environment and creating sustainable solutions. The challenge owners are part 
of EIRIS and ILI and thus have a strong TU/e network, next to their link to HAS 
Den Bosch. 

 
  



 

Challenge description 
The goal in this project is to, over the course of a few iterations, design a 
collapsible plant growth device that can be transported to emergency areas or 
regions of food scarcity capable of generating its own power, and can provide 
different lighting and humidity conditions to optimize growth of healthy crops in 
the shortest possible time to relieve immediate food and nutrition stresses. By 
bringing together students from Technical and Applied Science Universities, we 
can approach the device considering all aspects, from design to materials choice 
to construction at the TU/e before porting to the HAS in the fall for crop growth 
testing. 
 
ISBEP students will have the opportunity to work on the design, development, 
and building of a structure for optimizing growth conditions of a crop, directed 
by the priorities delineated by students from the HAS Den Bosch. The aim is that 
the TU/e ISBEP students identify the key features to be developed based on 
input from expert growers, research many aspects of the structure, and develop 
new sensors and materials and ways these may be monitored and 
communicated with. Additionally, embedding these new materials and devices 
into the walls/roof/flooring and building a structure designed to optimize the 
growing conditions for an agricultural crop are interesting potential outcomes of 
the project. All of this should be done while monitoring and responding to the 
changes in lighting, temperature, humidity, CO2 levels, and/or pests expected to 
be encountered by the device during the growing period.  
 
The structure will then be transported to Den Bosch and installed for testing by 
HAS students during the Sept-Dec growth period. It is intended this pilot 
program will be continued by future TU/e and HAS student groups, with 
feedback providing direction for future device improvements and performance 
enhancements over the span of several growing periods. Eventually, the final 
design would ideally be transferred to industry for commercialization. 
 
The students will have free reign to design and build a first prototype which will 
serve as inspiration for further iterations of the project. 



 

 

Challenge pictures and company logo 
 

 
Figure. Early concept renditions of possible horticultural device configurations. 

 
 

Input and involvement of challenge owner 
Michael and Elke will be available for consultation during the complete 
timeline of development and building of the device, working with faculty 
from the different Departments. 

 

Resources 
The student design will define the required resources. Anticipated 
components include polymer or glass panels, luminescent dyes, electronic 
components and sensors, circuits, simulation software, construction tools. 

 
The project has a budget for materials, and a location for the device to be 
transported to in July has already been arranged on the HAS campus in Den 
Bosch. 
 
Students can also be addressed by industrial representatives to gain deeper 
understanding of the materials and devices that could be included in the 
final device. The network of TU/e in agri-food related business will be open for 
the team. 

 

  



 

Roles of different disciplines (only for ISBEP) 
 

 
 

Architecture, 
Urbanism and 

Building Sciences 

Development of the horticultural structure and streamline its 

incorporation in existing horticultural settings or direct 
integration with the built environment 

Chemical Engineering 
and Chemistry 

Production and integration of luminescent/responsive 
materials for use by the device 

Computer Science 
and Engineering 

Develop software, data logging facilities and reporting tools to 
monitor function of the various components including 
possible optical/humidity/electrical/etc. sensors with external 
temperature and lighting conditions and change in plant 
growth need and connecting their functionality.  

Electrical Engineering 
Embedding of sensors, control systems, connection of 
photovoltaic systems, integrating touch screens in the 
structural walls 

Industrial Engineering 

Analyze and target the device  market potential, reviewing 

suitable business models, researching the supply chain, or the 
interaction with the product 

Psychology and 
Technology 

Evaluate user response to device and improve the interactivity 
and determination of the key presentation details 


