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DOCUMENTATION

Introduction

The purpose of this document is to documearid explain the steps andnaterials behind makingwo
prototypesin a DIY styléor home farming

The prototypes were developenly the team Value Creation of thieaboratory of Production Engineering
(LaFT) ahe HelmutSchmidtUniversity/ University ofFederal Armed Forces Hambi{SU¥or a workshop

of the Arab-German Young Acadeno§ Sciences and HumanitiedGYA) about Vertical Farming (July 2022).
The aim was to create two prototypes (one outdoor version and one indoor version) that can easily be
replicatedwith the help of this documentation.

The journey for both versions started with idbanting online: A simple research on the web gave us
inspiration for what we wanted to do. The web is full of idesswe brought together different styles and
adjusted themto our specificconditions. A site inspection was performed to understand some parameters,
such as the siziimitations ofthe outdoor prototypé.

Both versions of the prototypes were first s during the AGYAworkshap+ SNII A OF £ CF NXYAY T |y
' ND oy 1 iwkichwias condiicted8 July 2022 at Gut Karlshohe, the headquarters of the Hamburger
KlimaschutzstiftungThe workshop was initiated by AGYA Alumni Dr. Henda Mahmntetihational Center

for Biosaline Agricultre (ICBA), Dr. Sonja Buxba@uonradi, HSU, Dr. Salma Balazadeh, Leiden University,

and Dr. Nageh AllamAmerican University in Cairo. During the wehop researchers angractitioners

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 versjamaller 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

Outdoor version

The outdoor version concept is1@asy, lowtech DIY project. Eadg-find materials, such as wood beams
and rain gutters, were used.he desigrand layoutwere chosen based on thplannedlocationon a brick
walland therequirements of theplants that were considerefibr growing The size of th@rototype was also
chosn as a compromise between the number of levaigl theease ofmaintenancewithout a ladderor
other aids.

Materials and costs

This paragraplilustratesthe Bill of Material{BOM)for the outdoor \version(Tablel).

Note: Cost may vary according to region, shapd period.The links may be udasa reference to find the
same or a similar item for your conditiofifie priceslo not include the costs for plants, seeds, seedlipgsd

water.

Tablel: Billof Material (BOM) for the outdoor prototype

ltem Description Quantity Size Link | Price per Unit Price Note
Marley Dachrinne
. Kunststoff halbrund 150 x .
Rain Gutters Schokoladenbraun RAL 4 2000 mm Link MPp X Qp| 6381
8017 NW
Marley Rinnenendstuick
Rain Gutters' Eng Kunststoff halbrund
Pieces Schokoladenbraun RAL 8 150 mm | Link pxnp 43,60€
8017 NW
Natursache Coconut
Coconut Mat erosion protection m_at, 1 1,1 x10 m| Link ncnT| nczzn
coconut 225 g/m2 on jute
fabric, 300 g/m2
Pump (Irrigation Esotec WaterDrops,
p {img Professional Solar 1 - Link MMPZNn|MMbpZ )
System) oo
Irrigation System
. . Availabe
Soil Soil peatfree & with 8 Link | cZdd | 5592 | onlyin
biochar
Germany
) 45 x 70 x
Wood Beams Douglas fir 13 2000 mm Link Mp X dp| 207,35
Wood Oil Protective wood oil 1 - Link HMZ pp| HMZ P



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

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

Item Description Quantity Size Link | Price per Unit| Price Note
Pack of
Wood Screws ) 1 45x70 Link wnsanl 1nsnn 100
long mm
Screws
Wood Screws - 100 3x25 mm| Link nxdop nxdop
. 90 x 60 X .
Butterfly Hinges - 2 1,25 mm Link M dp 39n ¢
Water Container With lid and base 1 Link 43,99 43,99
Total pTcXd

Building manual

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

Step 1:.CAD design

The CAD I wasprepared using a CAD software. The purpaxfehaving a CAD file are:

ﬂ Proof of conceptWith a technical CAD desighis possible to see (to a certain extent) if the design
is feasible and stable. Some CAD softwaas integrated features to evahte the mechanical
properties of the projectTherefore,creatinga 3D modemakesassessing the idea's functionality

easier

ﬂ Qearer understandingf the materials to be purchasedVith the CAD design, the dimensions are

known; therefore,less wastes produced during the production phase.

ﬂ Reduce the error rate while producing and assemhlWith a 3D model aareference, it is easier

to follow the idea. Furthermore, by designing the projeditally, the stepsduring theassemby
aremore transparent

N Replicability: CABlesl t f 26 LIS2LX S (2 &aKINB GKSANI LIN22SOa

2This 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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Figurel: Backframe, CAQdrawing.
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Figure2: Backframe, technical dawing.
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Figure3: Front frame, CAQdrawing.
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Figure4: Frontframe, technical dawing.



Figure5: Ensemble, CABrawing.

Figure6: Ensembletechnical dawing.



Figure7: Complee frame, CAD drawing

Figure8: Complete frametechnical drawing



Figure9: Outdoor prototype, CAD drawing

Figurel0: Outdoor prototype, technical drawing
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