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Studying Water Flow for More Efficient Aquaponic 
Systems  
Researchers at the University of New Hampshire are studying water flow in fish tanks to 
improve aquaponic systems and increase sustainable food production. 
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WASHINGTON, D.C., November 20, 2018 -- An aquaponic system is an example of an integrated 
farming method in which the waste byproduct from one production process, like raising fish 
and other seafood, serves as a nutrient for another part of the system -- like growing plants, for 
instance. 
 
The hydroponic crops in a recirculating aquaponic system use the nutrients from fish waste as 
fertilizer while the fish benefit from the plants’ nutrient uptake capability to improve water 
quality. The treated water is recirculated to the plant grow beds and fish culture tanks via a 
pipe system. 
 
“The fish tank and pump have the most significant impact on the initial and operational costs of 
these systems,” said Ivaylo Nedyalkov, researcher at the University of New Hampshire whose 
team is studying ways to improve water flow for more efficient aquaponic systems. 
 
Nedyalkov will present his team’s research at the American Physical Society’s Division of Fluid 
Dynamics 71st Annual Meeting, which will take place Nov. 18-20 at the Georgia World Congress 
Center in Atlanta, Georgia. The team also includes Todd Guerdat, assistant professor of 
agricultural engineering who is leading the biological aspect of the research, and researchers 
Hannah Thomas and Danielle Coombs. 
 
Nedyalkov will focus on a study in which he investigated the water flow in a 2-meter-by-2-
meter square (6.5 square foot) fish tank with rounded corners and two different inlet 
configurations. The first configuration included inlets at all four corners of the tank. The second 
one included inlets at two corners only. 
 
A Vectrino acoustic Doppler velocimeter was used to map the flow at three different depths. 
Detailed repeatability and uncertainty analysis were performed to ensure the validity of the 
data. 
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“Initial results suggest that the configuration with fewer inlets and lower flow rate resulted in 
similar velocity profiles compared to those obtained with the configuration with more inlets 
and higher flow rate,” Nedyalkov said. “Our research suggests that aquaponic systems can offer 
the same benefits using lower power consumption and thus decrease the operational cost of 
these systems.” 
 
“Aquaponic production is an ideal integrated farming model that produces fish and plants for 
food, both locally and sustainably, through the integration of recirculating aquaculture systems 
and hydroponic crop production,” Guerdat said. “Our research is geared toward providing a 
model for integrating land-based aquaculture systems with hydroponic plant production 
systems that can be used locally and regionally to increase sustainable food production.” 
 
### 
 
Presentation Q06.3, “Experimental Study of Flows in Fish Tanks for Aquaponic Systems” by 
Ivaylo Nedyalkov, Todd Guerdat, Hannah Thomas and Danielle Coombs, will be Tuesday, Nov. 
20, 1:16 p.m. in Room B208 in the Georgia World Congress Center in Atlanta. Abstract: 
http://meetings.aps.org/Meeting/DFD18/Session/Q06.3 
 
### 
 
----------------------- MORE MEETING INFORMATION ----------------------- 
 
USEFUL LINKS 
 
Main meeting website: https://www.apsdfd2018.org/ 
Meeting technical program: http://meetings.aps.org/Meeting/DFD18/SessionIndex2 
Invited talks: http://meetings.aps.org/Meeting/DFD18/APS_Invited  
Hotel information: https://www.apsdfd2018.org/hotels/ 
 
GALLERY OF FLUID DYNAMICS 
 
At the Annual Meeting, The Gallery of Fluid Motion will consist of posters and videos submitted 
by attendees illustrating the science and beauty of fluid motion. More information can be 
found here: https://gfm.aps.org/.  
 
PRESS REGISTRATION 
 
We will grant free registration to credentialed journalists and professional freelance journalists. 
If you are a reporter and would like to attend, contact Rhys Leahy or the AIP Media Line 
(media@aip.org, 301-209-3090). We can also help with setting up interviews and obtaining 
images, sound clips or background information. 
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LIVE MEDIA WEBCAST 
 
A press briefing featuring a selection of newsworthy research will be webcast live from the 
conference Monday, Nov. 19. Times and topics to be announced. Members of the media should 
register in advance at http://apswebcasting.com/webcast/registration/aps1118.php. 
 
ABOUT DFD 
 
The Division of Fluid Dynamics of the American Physical Society, established in 1947, exists for 
the advancement and diffusion of knowledge of the physics of fluids with special emphasis on 
the dynamical theories of the liquid, plastic and gaseous states of matter under all conditions of 
temperature and pressure. For more information about DFD, visit 
https://www.aps.org/units/dfd/.  
 
ABOUT APS 
 
The American Physical Society (APS) is a nonprofit membership organization working to 
advance and diffuse the knowledge of physics through its outstanding research journals, 
scientific meetings, and education, outreach, advocacy, and international activities. APS 
represents over 55,000 members, including physicists in academia, national laboratories, and 
industry in the United States and throughout the world. For more information about APS, visit 
https://www.aps.org/.  
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