
Traditional agricultural systems inefficiently waste nutrients and water, thus the agriculture sector
accounts for over 80% of Philippine water consumption (Inocencio & Barker, 2018). Technical
improvements must then improve food production productivity in developing countries (Puteri
Edaroyati et. al. 2017). By combining hydroponics with aquaculture, aquaponics systems emerged
as a novel concept.

Even then, there are disadvantages to this system's requirements such as accessibility to sunlight
and electricity, expensive materials, and maintenance costs from the fish feed and electric
requirements. To enhance productive capacity, the proposed design must minimize the need for
human intervention and energy usage by installing a renewable energy source and a fish feeder.
Periodically-interspersed fish feeding may be dispensed at user-set timings of the day through the
invention of Riduan, M. S. (2015), and Robotica DIY. (2019). The Arduino Uno fish feeder assists in
the maintenance of the Oreochromis niloticus (Tilapia) aquaculture. Solar panels may power the
system to reduce carbon footprint and lower operating expenses.

This research aimed to design and determine which single-loop aquaponics system incorporating a
solar-powered Arduino fish feeder is most suitable in terms of Form Replicability, Personalization of
Design, and Ergonomic Function then model the proposed design on Fusion 360.

Water is a limited resource due to continuous population growth and consumption; hence, water
usage must be optimized especially in agriculture. This form and function concept development
research of a recirculating aquaponics system aimed to fill the research gap for an agricultural
system with minimal human interference. The researchers interviewed agricultural growers to
identify problems of existing systems and addressed these issues through designing aquaponics
systems that incorporated Arduino Uno sensors for regulating fish feeding as well as solar panels
in generating renewable energy. Each aquaponics design had been evaluated based on the
criteria: Ergonomic Function, Replicability, and Personalization of Design through a SWOT
(Strengths, Weaknesses, Opportunities, and Threats) analysis. The researchers then designed the
final set-up via the Fusion 360, an open-source 3D creation suite. 
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The researchers conceptualized three designs of theoretical single-loop aquaponics
systems incorporating a solar-powered Arduino fish feeder. Duly combining the strengths
of the three designs, a final CAD model had then been generated through Fusion360
software. For a total of 22 crops, the wooden plywood framework supports two grow
beds with eight crops each and PVC pipes for the nutrient film technique of six crops.
Around four to six tilapia may be accommodated if the bug-netted basin is approximately
34 inches wide and 18 inches deep.  For future research, it is recommended to construct a
built-to-scale prototype of the final design. 
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