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DOCUMENTATION 

 

Introduction 
 

The purpose of this document is to document and explain the steps and materials behind making two 

prototypes in a DIY style for home farming. 

The prototypes were developed by the team Value Creation of the Laboratory of Production Engineering 

(LaFT) at the Helmut-Schmidt-University / University of Federal Armed Forces Hamburg (HSU) for a workshop 

of the Arab-German Young Academy of Sciences and Humanities (AGYA) about Vertical Farming (July 2022). 

The aim was to create two prototypes (one outdoor version and one indoor version) that can easily be 

replicated with the help of this documentation. 

The journey for both versions started with idea-hunting online: A simple research on the web gave us 

inspiration for what we wanted to do. The web is full of ideas, so we brought together different styles and 

adjusted them to our specific conditions. A site inspection was performed to understand some parameters, 

such as the size limitations of the outdoor prototype1. 

Both versions of the prototypes were first set-up during the AGYA workshop Ψ±ŜǊǘƛŎŀƭ CŀǊƳƛƴƎ ŀƴŘ LƴƴƻǾŀǘƛǾŜ 

¦Ǌōŀƴ !ƎǊƛŎǳƭǘǳǊŜΩ, which was conducted 4-6 July 2022 at Gut Karlshöhe, the headquarters of the Hamburger 

Klimaschutzstiftung. The workshop was initiated by AGYA Alumni Dr. Henda Mahmoudi, International Center 

for Biosaline Agriculture (ICBA), Dr. Sonja Buxbaum-Conradi, HSU, Dr. Salma Balazadeh, Leiden University, 

and Dr. Nageh Allam, American University in Cairo. During the workshop researchers and practitioners 

discussed success stories of sustainable farming in Egypt, Germany, Oman, Saudi Arabia, Sudan, Tunisia, and 

the United Arab Emirates. 

 

  

                                                             
1 Both versions are scalable by reducing or increasing the size. The scalability also influences the size of the used 
materials: e.g., for a smaller outdoor version, smaller beams should be used. 

https://agya.info/research/research-projects-by-year/vertical-farming-and-innovative-urban-agriculture
https://agya.info/research/research-projects-by-year/vertical-farming-and-innovative-urban-agriculture
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Outdoor version 
 

The outdoor version concept is an easy, low-tech DIY project. Easy-to-find materials, such as wood beams 

and rain gutters, were used. The design and layout were chosen based on the planned location on a brick 

wall and the requirements of the plants that were considered for growing. The size of the prototype was also 

chosen as a compromise between the number of levels and the ease of maintenance without a ladder or 

other aids. 

 

Materials and costs 
 

This paragraph illustrates the Bill of Materials (BOM) for the outdoor version (Table 1). 

Note: Costs may vary according to region, shop, and period. The links may be used as a reference to find the 

same or a similar item for your conditions. The prices do not include the costs for plants, seeds, seedlings, and 

water. 

Table 1: Bill of Material (BOM) for the outdoor prototype. 

Item Description Quantity Size Link Price per Unit Price Note 

Rain Gutters 

Marley Dachrinne 
Kunststoff halbrund 

Schokoladenbraun RAL 
8017 NW 

4 
150 x 

2000 mm 
Link мрΣфр ϵ 63,8л ϵ   

Rain Gutters' End 
Pieces 

Marley Rinnenendstück 
Kunststoff halbrund 

Schokoladenbraun RAL 
8017 NW 

8 150 mm Link рΣпр ϵ 43,60 ϵ   

Coconut Mat 

Natursache Coconut 
erosion protection mat, 

coconut 225 g/m² on jute 
fabric, 300 g/m² 

1 1,1 x 10 m Link псΣпт ϵ псΣпт ϵ   

Pump (Irrigation 
System) 

Esotec WaterDrops, 
Professional Solar 
Irrigation System 

1 - Link ммфΣлл ϵ ммфΣлл ϵ   

Soil 
Soil peat-free & with 

biochar 
8   Link сΣфф ϵ 55,92 ϵ 

Available 
only in 

Germany 

Wood Beams Douglas fir 13 
45 x 70 x 
2000 mm  

Link мрΣфр ϵ 207,35 ϵ   

Wood Oil Protective wood oil 1 - Link нмΣфр ϵ нмΣфр ϵ   

 

https://www.hornbach.de/shop/Marley-Dachrinne-Kunststoff-halbrund-Schokoladenbraun-RAL-8017-NW-150-mm-2000-mm/211290/artikel.html
https://www.hornbach.de/shop/Marley-Rinnenendstueck-Kunststoff-halbrund-Schokoladenbraun-RAL-8017-NW-150-mm/211314/artikel.html
https://www.amazon.de/dp/B08ZDR5TTT/?smid=A2UK947RZTSP0J&tag=idealode-ysm1-21&linkCode=asn&creative=6742&camp=1638&creativeASIN=B08ZDR5TTT&ascsubtag=2022-06-09_373a0d46e2b081067ce01cd74ed4918c9e83be7756c42f5e4c88f2edfad0dc9c&th=1&psc=1
https://www.amazon.de/gp/product/B08Z7VJPNF/ref=ox_sc_act_title_1?smid=A3CYEBNQ2OKI7M&psc=1
https://wundergarten.shop/products/wundererde
https://www.bauhaus.info/unterkonstruktionen/konstruktionsholz/p/16231495
https://www.bauhaus.info/holzoele/osmo-douglasien-oel-004/p/15093823
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Table 1 (continued): Bill of Material (BOM) for the outdoor prototype. 

Item Description Quantity Size Link Price per Unit Price Note 

Wood Screws 
long 

- 1 
4,5 x 70 

mm 
Link млΣлл ϵ 1лΣлл ϵ 

Pack of 
100 

Screws  

Wood Screws - 100 3 x 25 mm Link пΣфр ϵ пΣфр ϵ   

Butterfly Hinges - 2 
90 x 60 x 
1,25 mm 

Link мΣфр ϵ 3,9л ϵ   

Water Container With lid and base 1  Link 43,99 43,99  

Total ртсΣфп ϵ 

 

 

Building manual 
 

This section explains the steps followed to design and build the outdoor version. 

Step 1: CAD design 
 

The CAD file was prepared using a CAD software. The purposes of having a CAD file are: 

¶ Proof of concept: With a technical CAD design, it is possible to see (to a certain extent) if the design 

is feasible and stable. Some CAD software has integrated features to evaluate the mechanical 

properties of the project. Therefore, creating a 3D model makes assessing the idea's functionality 

easier. 

¶ Clearer understanding of the materials to be purchased: With the CAD design, the dimensions are 

known; therefore, less waste is produced during the production phase. 

¶ Reduce the error rate while producing and assembling: With a 3D model as a reference, it is easier 

to follow the idea. Furthermore, by designing the project digitally, the steps during the assembly 

are more transparent. 

¶ Replicability:  CAD files ŀƭƭƻǿ ǇŜƻǇƭŜ ǘƻ ǎƘŀǊŜ ǘƘŜƛǊ ǇǊƻƧŜŎǘǎ ŀƴŘ ǊŜǇƭƛŎŀǘŜ ƻǘƘŜǊǎΩ2. 

                                                             
2 This is particularly important when digital techniques (such as 3D printing, laser cutting and CNC milling) are 
used to produce the parts. 

https://www.bauhaus.info/holzschrauben-spanplattenschrauben/profi-depot-mehrzweck-schraube-turbo-drill/p/20089511
https://www.bauhaus.info/holzschrauben-spanplattenschrauben/spax-universalschraube/p/10077428
https://www.bauhaus.info/scharniere/stabilit-scharnier/p/10662730
https://www.bauhaus.info/regentonnen-regenspeicher/garantia-basic-line-regentonne/p/20792712
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Figure 1: Back frame, CAD drawing. 

 

 

 

Figure 2: Back frame, technical drawing. 
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Figure 3: Front frame, CAD drawing. 



 

  6  
 

 

Figure 4: Front frame, technical drawing. 
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Figure 5: Ensemble, CAD drawing. 

 

Figure 6: Ensemble, technical drawing. 
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Figure 7: Complete frame, CAD drawing. 

 

 

Figure 8: Complete frame, technical drawing. 
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Figure 9: Outdoor prototype, CAD drawing. 

 

Figure 10: Outdoor prototype, technical drawing. 




















































































