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This semester I collaborated with aquaponics teammates (Carlos Daniels and Maggie 

Hornick) to design a commercial pilot aquaponics system, which would reside in a hoop house, 

at the WMU Gibbs House property. My primary role in the project was to research some of the 

different components that would be a part of the pilot project, which included water 

displacement and aeration methods, fish tank layouts, and grow-space configurations. In addition 

to this, my responsibilities included measuring fish stock and system maintenance.  

A promising technology for use at the Gibbs house is airlift (a.k.a gas-lift or geyser) 

pumps. Airlift pump technology is an application of two-phase flow technology that uses 

compressed air, introduced to the bottom of a vertical pipe, to displace water.  This is 

accomplished by the virtue that aeration lowers water’s density, allowing a column of water to be 

pushed upwards.  Airlift pump technology is currently used in deep-sea oil and dredging 

operations as well as nuclear and chemical production applications. “In recirculating aquaculture 

systems (RAS), water is usually circulated by pumps but airlifts are increasingly widely used” 

[1].  

“Airlifts are easy to build, simple to use and economical: energy costs of airlift pumps for 

water transport and aeration are 35% lower compared to standard pumps when used with low 

head systems … Moreover, airlifts can combine different functions such as water transport 

[including suspended solids,] aeration, CO2 stripping and foam fractionation in the same 

treatment device, which may decrease the occurrence of breakdown, reduce the need for 

technical supervision and space used” [1].  In addition, one air-supply device can provide the air 

for many water displacement devices. The application of this technology would be advantageous, 
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because it incorporates many necessary functions of the design into one device – which lowers 

the overall energy consumption and initial capital required, when compared to conventional 

designs. 

The growing style that was chosen for the Gibbs House was a novel vertical growing 

technique (VGT). Through the use of 4” PVC pipe with a mettela filter core, with a slit down the 

length and capped at both ends, this VGT is the combination of traditional media-based and 

nutrient-film approaches in vertical composition. This technique was chosen for multiple 

reasons, including: improved space efficiency compared to other horizontal methods, low 

fabrication cost, and reusable components at end of lifecycle. It is estimated that with the use of 

this innovative VGT, over three and a half times more plants can be grown in the same space of a 

conventional horizontal technique.  Also, like media-based grow styles, the surface area required 

for bio-filtration is provided by the plant growth media (mettela filter) making additional 

dedicated bio-filtration unit unnecessary.  

The fish tank design had many design focuses, including: to supply the required volume, 

maximized use of available space, and if possible, minimize temperature fluxuation and the 

amount of time needed for maintenance. A cylindrical tank shape was chosen for its natural 

homogenous flow and low potential for formation of dead zones – areas where the water doesn’t 

move or moves very slowly. The bottom of the tank was sloped toward the middle – where the 

water would exit the tank (through the use of an airlift pump.) This feature is intended to force 

deposition in the tank to the center with the use of gravity – ideally minimizing the buildup of 

waste and the amount of time required to remove this waste.  

The combination of the technologies mentioned above will produce a system in which 

electricity, user-time and initial capital are preserved. 
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