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Clients

The team serves both Sheltering Wings, an orphanage in
Yako, Burkina Faso and Trans World Radio, a Christian

radio ministry 1n Benin, Africa.

Amy Riddering from Sheltering Wings Garth Kennedy from TWR
Prototypes

The team currently has three working prototypes at Messiah.

Constant Flow Prototype

Flood and Drain Prototype

Nutrient Film Technique
Prototype
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Problem Statement

The Sustainable Agriculture team works to design aquaponics
systems which help communities struggling with malnutrition
and infertile soil. This method of farming results 1n fresh pro-
duce and fish for the communities to enjoy.

Progress

This year, the team had the overarching goal of increasing the efficiency
of aquaponics systems. This was done by implementing a flood and
drain prototype which utilized a bell siphon in place of a second pump,
thus decreasing the power consumption.

The team’s client Garth Kennedy (TWR) installed this prototype in
Benin, Africa to help the team collect real world data.
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Bell Siphon Drawing

An additional way which the
team increased the efficiency
of the system was through
eliminating the need for
water quality testing. This
was done by implementing a
Nutrient Film Technique
(NFT) prototype. The NFT
grows small leafy plants
quickly. The team has cho-
sen to grow basil 1n this sys- Nutrient Film Technique Implementation
tem, which 1s used as an 1n-

dicator plant.

Conclusion

This year, the goal of sustainability was achieved
through reducing the power consumption of the
system by eliminating a pump as well as increas-
ing the efficiency of the system by installing an
NFT with indicator plants which determine water
quality.

The Sustainable Agriculture Team: (Left to right)

Miggy Mantaguian, Jacob Dean, Brandon Bickom, Micah
Hess, Madalyn Heckman, Aleesa Wu
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I Disclaimer

The work presented in this document has been provided solely for educational
and edification purposes. All materials are composed by students of Messiah
University and are not certified by any means. They do not constitute
professional consultation and require the examination and evaluation by a
certified engineer through any product development process. The contents
documented are the produced work by the student design team but do not
necessarily represent the as-built or as-assembled state of a complete and
tested design; faculty, staff, and other professionals involved in our program
may have augmented the student engineering work during implementation,
which may not be recorded within this document.

Messiah University, the Collaboratory, nor any party related to the composition
of this document, shall be liable for any indirect, incidental, special,
consequential, or punitive damages, or any loss of profits or revenues, whether
incurred directly or indirectly, or other intangible losses, resulting from your
access to or use of the provided material; any content obtained from the
provided material, or alteration of its content.
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