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The aquaculture industry cannot expand to the levels necessary to meet 
demand and legal scrutiny without an investment in more efficient 

technologies and management methods.



Recent recommendation to move towards 
sustainability

• Move aquaculture inland – recirculating aquaculture systems



Indoor Recirculation 
Aquaculture Systems



RECIRCULATING AQUACULTURE SYSTEM 
TECHNOLOGY



Development of RAS design



Recent involvement of financial institutions and 
failures of large systems

• The Norwegian DNB Bank and the Rabobank 

• Atlantic Sapphire and Pure Salmon



Recent successes of medium size systems

• Superior Fresh LLC 

• Blue Ridge 



RAS Fish Production in EU



Make-up 
water

Water outlet ?



The successful design and management of a 
high-tech closed recirculating aquaculture system



Implementation of different 
components



Monitoring and control of relevant rearing 
factors in RAS

The sophistication and quality of a system depends on the efficiency of each 
individual component – a system is only as efficient as its weakest component.

Relevant factor

❑ Oxygen

❑ Turbidity

❑ Ammonia

❑ Microorganisms

❑ pH

❑ CO₂

❑ Nitrates

RAS Component

➢Aeration/oxygenation component

➢Mechanical filter

➢Aerobic biofilter

➢UV, ozone

➢pH control component

➢Degassing component

➢Anaerobic biofilter



Centralization vs. decentralization
Centralized system

• Inefficient feed 
management

• Lower initial cost

Individual treatment units





OPERATIONAL PARAMETERS -

STOCK MANAGEMENT

The maintenance of eight varying-sized system provides for extremely 

stable daily feeding levels, providing optimal and stable production 

levels.



Custom designed sophisticated individual 
two-tank unit



Low pressure single tank unit aquaculture 
system 



Low pressure system diagram

PRECIPITATION 
FILTER

RBCFISH TANK

OXYGENATION COLUMN

GRAVITY DRAINAGE

DOVOD AIR LIFT



More sophisticated low-pressure 
system



Aquaponic coupled system including RAS for tilapia 
farming and hydroponic system for lettuce production



Natural (Pond) biofilter

pond

oxygenation
(ozonation ? UV ?)

sedimentation tank or 
mechanical filter

mechanical filter

Fish tanks

Fish tanks

oxygenation
(ozonation ? UV ?)



Inclusion of RAS in Circular Economy

sustainable
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Inclusion of RAS in circular economy



• Serious investment houses and institutions are getting into large
closed recirculation fish production systems

• As real cost of culturing fish through traditional methods and legal
challenges increases, custom designed RAS production systems will
become economically acceptable aquaculture technologies

• Closed recirculating aquaculture systems integrated with hydroponic
greenhouses and energy producing systems, will become one of the
most environmentally acceptable and economically viable methods of
sustainable food production.

• Such innovative agriculture system designs beside socioeconomic and
environmental, could guarantee also energy sustainability creating a
real circular process


