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ABSTRACT 
Most commercially available aquaponic systems are the horizontal system with larger 
space requirements. This study aims to design and develop a portable vertical aquaponic 
system. This system is specifically directed to the application of the high residential area 
where space is limited. The prototype features double aquaponic towers with multiple 
vegetable pots equipped with angle bar for handling and wheel for mobility. The 
performance of the vertical aquaponic system was evaluated using Chinese cabbage as 
well as Tilapia and Koi fish as the aquatic species. Evaluation of plant height and leaf 
width showed an increasing plant growth over time. This study indicates the prototype 
could be explored as a small-scale aquaponic systems for educational or ornamental 
purposes. 
 
Keywords: Aquaponic; Vertical aquaponic system; Mechanism design; Prototype 
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INTRODUCTION 
Aquaponic is an integrated farming concept that combines aquaculture and hydroponic in 
a recirculation water system (Delaide et al., 2017). Aquaculture is the most popular 
technique for fish farming especially in the East Asia region to cater the demand global 
consumption for fish. However, this method has increased the eutrophication burden of 
food cultivation by flushing nutrient-rich wastewater into surrounding ecosystem (Cohen 
et al, 2018). On the other hand, in aquaponic practice the fish water which contains fish 
wastes is enriched with nutrients and will be used as the feed for the plants after a 
nitrification process. The plants, which act as a biofilter that will cleanse the water before 
recirculating it back into the fish tank. Nutrient removal by plants might improve the 
quality of effluent and enhance fish production (Kyaw & Ng, 2017). The application of 
aquaponic is advantageous compared to traditional farming due to the low land 
requirement, improving food security, sustainable food source and water efficient process 
(Saha et al., 2016).  
 
Generally, an aquaponic systems consists of a recirculated system for fish aquaculture 
and hydroponics for plant production. The essential element in a aquaponic system are 
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