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Præsentationsnoter
AquaCircle is a Danish Business Membership Association with members offering - Turn-Key Facilities, Components, Feed, Service & Knowledge for the Aquaculture sector.
AquaCircle is also the Danish ’mirror-platform’ of European Aquaculture Technology & Innovation Platform (EATIP)
And we are Member of Danish Agriculture & Food Council
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More than 100 years ago Danes began farming fish – trouts from 1894.
The number of fish farms grew steadily until the late 80’ties, where a new and more rigid regulation was introduced.
Eventually the new regulation – supported by public funds – led to innovative new ways to farm.



Development of Danish Aquaculture
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The development has been from flow through farms with low biomass and pure craftsmanship with the purpose of exporting the fish.
To – more advanced indoor RAS facilities with higher biomass, introducing advanced technology and demanding better management.
Also leading to expanded export of technology and knowledge.



Traditional flow-through farm 
with earthen ponds
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So, although picturesque t- his sight has become seldom in Denmark…



A modern Danish ‘Model’ trout farm
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Today we have approximately 40 Model farms – or Danish Trout farms - producing more than half the yearly land based production – like this raceway-system for trout. 
At the end of each raceway there is a sludge-trap – collecting faeces and uneaten feed-pellets. 
In the opposite end there is an airlift for oxygenation, degassing and lifting the water to create flow through the raceway.



Highly advanced indoor RAS 
facilities
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This development has been followed by even more advanced systems – here Danish Salmon under construction. 
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Complexity
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Re-circulation
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Mechanical filtration (Removal of particles)

Biological filtration (Remove ammonia & organic material)

Biological filtration (anaerobe de-nitrification)
Disinfection (UV, Ozone)

Removal of phosphor and brownish colour

Oxygenation & degassing (adding of O2, removal of CO2, N2)
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Degree of Re-circulation
Increasing use of technologies

A

Flow through systems 40.000 - 50.000 Litre of new water/kg fish produced/year

A: Semi RAS 2.000 - 5.000 Litre of new water/kg fish produced/year

B: Moderate RAS 400 - 700 Litre of new water/kg fish produced/year

C: Intensive RAS 50 – 400 Litre of new water/kg fish produced/year
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This “technology ladder” shows the development and the degree of recirculation in different systems.
Starting with the flow through systems where no technology is implemented – using 40 – 50.000 litres of new water for every kilo fish produced per year
Through the “Semi RAS” like Danish Trout Farms – using 2.000 – 5.000 litres of new water per kilo fish produced per year 
And the “Moderate RAS” using only 400 – 700 litres of new water
Finally the most advanced RAS facilities uses as little as 50-400 litres a year for the production of 1 kilo fish
As can be seen, an increasing number of water-treatment technologies can be used to increase the re-circulation degree.



Aeration & degassing
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The most critical parameter for aquaculture is oxygen – to be measures regularly  - Or even better monitored constantly!
Likewise important is the removal of CO2 and securing a low pressure of nitrogen – both to be removed with degassing




Faecal traps
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Approximately  70% of firm faecal matter (and uneaten feed pellets) can be captured in faecal traps - as the water current moves them along the bottom of the raceway.
Special feed to be used in RAS has been developed by most feed-producers.



Moving bead bio-filter
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For nitrification biofilters are introduced – they can be fixed bead or moving bead.



Converting traditional farms
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Ponds at the old farms are converted to wetland for final “polishing” of discharge-water before reaching the recipient.
The converted farms has the same or greater production volume as before the transformation – but with greatly reduced environmental footprint!



Knowledge transfer

• Fast-growing freshwater fish like pangasius and tilapia 
represent a huge opportunity to grow more protein at a low 
environmental cost 

• - and feed a global population that is expected to reach 10 
billion by 2050
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Fast-growing freshwater fish like pangasius and tilapia represent a huge opportunity to grow more protein at a low environmental cost 
- and feed a global population that is expected to reach 10 billion by 2050



Technology transfer to Vietnam 
Pangasius in raceway system
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Construction of raceway system for pangasius at Can Tho University. 
In Denmark concrete elements for raceways are available – But in Vietnam most things are done by human hands.



Finished construction 

Ready to receive fish Up and running
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The system is a copy of the Danish trout farms using airlifts and moving bead biofilter – also equipped with faecal traps.



 The production reached nearly 18 tons after only 6 
months of culture, equalled to 30 kg/m3. 

 The biomass of pangasius in intensive ponds 
equipped with aerators was 17.8 kg/m3 – app. 60% 
lower.

 Mortality rate was app. 3% compared to app 18 % 
in ponds. 

 Specific growth rate (SGR) was 1.7 %/day 
compared to 1.4 % in ponds. 

 FCR was reduced from 1.7 to 1.4. 
 No drugs or chemicals were used.
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Results
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The result were promising!
The production reached nearly 18 tons after only 6 months of culture, equalled to 30 kg/m3. 
The biomass of pangasius in intensive ponds equipped with aerators was 17.8 kg/m3 – apoximately 60% lower.
Mortality rate was approximately 3% compared to 18 % in ponds. 
Specific growth rate (SGR) was 1.7 %/day compared to 1.4 % in ponds. 
FCR was reduced from 1.7 to 1.4. 
No drugs or chemicals were used.



Results
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The filet-quality was very high due to better oxygen conditions compared to pond farming, 
Thus a lower blood content was found in the filets and in the intestines/organs – giving the filets a preferred white appearance. – prime  quality for the Australian market.



Transfer of knowledge and 
technologies to Vietnam
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Training materials were developed and we “trained the trainers” to allow the university to spread knowledge to local farmers.



Transfer of knowledge and 
technologies to Vietnam
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At Can Tho University we also established a fully monitored RAS-facility for training and research purposes.



Transfer of knowledge and 
technologies to Vietnam
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At a commercial farm we introduced two types of aeration and automatic feeding systems. 
Results showed an improved profit of 412 VND/kg  - Which was  impressive, when the average selling-price ab farm was 2200 VND.



Аэрация

Кормушка

Alarm

USBUSB

Managed feeding

Sensor for Dissolved
Oxygen & Temperature

Managed Aerator

”Pond Master”

Transfer of knowledge and 
technologies to Vietnam
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For improving the water quality in grow-out ponds, a “Pond Master” system was introduced.
A constant monitoring of the dissolved oxygen, and a ‘set-point’, can be coupled to scheduled feeding program, thus starting the aerators, if necessary, to secure a proper digestibility of the offered  feed. 
If oxygen level is to low then feeding can be prohibited  until DO is above setting-point.
Data can the retrieved on a USB-stick.



At a public owned shrimp 
hatchery, whiteleg shrimp 
(Litopenaeus vannamei), in 
Ben Tre province, we 
introduced a raceway 
system for growing PL from 
PL 15 to stocking size. The 
system  worked well and 
improved the survival. 
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Transfer of knowledge and 
technologies to Vietnam
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At a public owned shrimp hatchery, whiteleg shrimp (Litopenaeus vannamei), in Ben Tre province, we introduced a raceway system for growing PL from PL 15 to stocking size. The system  worked well and improved the survival. 



Transfer of knowledge and 
technologies to Vietnam

Intake water of poor 
quality

Sedimentation, mechanical 
filtering, ozonation and UV 
treatments was introduced.
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As can be seen the intake water quality was poor – moreover water outlet from upstream farms contributed to the deterioration of the water.
The intake water was sedimented, filtered through a drum-filter, ozonated and finally UV treatment was used.
This was to omit, or at least reduce, the risk of introducing pathogens and parasites.
This rather costly treatment is defended as the make-up water for the RAS system is very low – and must be of best quality.

Partial catch and removal of PL to grow-out ponds allows the remaining individuals to grow to approximately 25 gram. Total growth period of 100 days with a biomass at harvest of 5 kg/m3 -  and as the volume of the raceway system is only 40 m3  gave a harvest of 200 kilos. 3 batches a year gives a production of 600 kg – nice for such a small system.




Technology Transfer

Technology
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Value of Danish 
export of aquaculture 
technologies – € 403 
millions – not 
including fish or feed 
(2017).
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