2 MESSIAH
I UNIVERSITY

2022 Collaboratory/Engineering Symposium

Spring 2022

Sustainable Agriculture

Cassie P. Gehenio
Miggy Matanguihan
Josh R. Rosengrant
Jacob Wong

Jacob T. Dean

See next page for additional authors

Messiah University

Mosaic

Engineering and Collaboratory

Follow this and additional works at: https://mosaic.messiah.edu/engr2022

b Part of the Engineering Commons

Permanent URL: https://mosaic.messiah.edu/engr2022/4

Sharpening Intellect | Deepening Christian Faith | Inspiring Action

Messiah University is a Christian university of the liberal and applied arts and sciences. Our mission is to educate
men and women toward maturity of intellect, character and Christian faith in preparation for lives of service,
leadership and reconciliation in church and society. This content is freely provided to promote scholarship for

personal study and not-for-profit educational use.

www.Messiah.edu

One University Ave. | Mechanicsburg PA 17055


https://www.messiah.edu/
https://www.messiah.edu/
https://mosaic.messiah.edu/
https://mosaic.messiah.edu/engr2022
https://mosaic.messiah.edu/engr
https://mosaic.messiah.edu/engr2022?utm_source=mosaic.messiah.edu%2Fengr2022%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/217?utm_source=mosaic.messiah.edu%2Fengr2022%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages

Authors

Cassie P. Gehenio, Miggy Matanguihan, Josh R. Rosengrant, Jacob Wong, Jacob T. Dean, Madalyn A.
Heckman, Gabriel J. Tiday, Aleesa Wu, and Michelle L. Lockwood



Sustainable Agriculture

“We believe that food can be grown affordably, efficiently, and sustainably to feed a hungry world.”

19th Annual School of Science, Engineering and Health Symposium
Cassie Gehenio, Miggy Matanguihan, Josh Rosengrant, Jacob Wong

Clients

Youth with a Mission
(YWAM) in Hawaii aims to
equip Christians to serve
others in everything from
agriculture to healthcare.

: Trans World Radio (TWR)
L ministers to communities
- through Christian broadcasts.

Their Benin system allows for

two prototype tests in West
Africa.

Project Overview

The Sustainable Agriculture team designed aquaponics
systems to help those struggling with malnutrition be-
cause of infertile soil. This resulted in fresh produce
and fish for them to enjoy. Past work included reducing
power consumption and increasing system efficiency.
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System Optimization

This year, the team constructed 9 aquaponics systems.
They were based off previous flood and drain systems,
and built over media beds that were remade to be water
basins. These were used to run a sensitivity analysis.

They also made pump alternatives, like the burper
pump, which uses air to move water, instead of mechani-

cal parts.
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Fig. 1: Burper pump operation
Digitization

The team made a sensor array that captures pH, dis-
solved oxygen, and temperature data and broadcasts it
for remote viewing. The system is expandable for up to
six additional sensors. The sensor array also features an
easy sensor recalibration program.
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Conclusions

e\We constructed 9 flood and drain systems, based off pre-
Vious systems.

eThese were used to run a sensitivity analysis, testing
flowrate, nutritional source, and nutritional concentra-
tion. They determined the best set of conditions for their
clients.

eThe team designed energy efficient pump alternatives,
like the burper pump, for their partners.

eThe team built a sensor array that can monitor vital aqua-

ponics information from anywhere with an internet con-
nhection.
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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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