


WHAT WILL YOU TAKE HOME:

Å The principle behind Recirculating Aquaculture Systems and Aquaponics

Å Fish feed as a driver of water quality deterioration 

Å Why do we filter the water? 

ÅWhat do we filter from the water? 

Å How do we filter the water? 

ÅΧŀƴŘ Ƙƻǿ ƳǳŎƘ ǿŀǘŜǊ Řƻ ǿŜ ƘŀǾŜ ǘƻ ŦƛƭǘŜǊΚ 



WHY AQUAPONICS / RAS



WORKING PRINCIPLE 

Å You must produce fish and plants in a 

limited area, as efficiently as possible 

Å Crowding fish and feeding them will 

quickly deteriorate the water 

Å Oxygen depletes and your fish suffocate 

Å Waste products accumulate to toxic 

levels 

Å Which means you need to filter the 

water, fast! 



WHAT DO WE FILTER?

Oxygen (and other gases)

Ions (salts)

Urine, faeces (solids)

Total Ammonia Nitrogen, CO2

Feed

Produced (accumulates)

Consumed (depletes)
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Filtration/Dilution

WHAT DO WE FILTER? 

Time



ÅResistant species

(tilapia, jade perch, 

catfishes, amazonians) 

ÅModerate species

(percids, eurhaline

species, flatfish) 

ÅSensitive species

(salmonids, coldwater

species, open water

species) 

WHAT DO WE FILTER? 



TSS production: 20mg/day

Fish dies at TSS 20mg/l

Fish tolerates TSS 10mg/l
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HOW DO WE FILTER? 
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HOW DO WE FILTER? 



Å De-coupled aquaponic systems

Å The fish tanks have their own 

filtration system, independent from 

the plants

Å Fish water is used as a nutrient 

source for the plants, but plants 

ŘƻƴΩǘ ƻŦŦŜǊ ǇŜǊƳŀƴŜƴǘ ŦƛƭǘǊŀǘƛƻƴ 

Å Allows for more flexibility in 

managing the fish and crops 

Å Coupled aquaponic systems 

Å The full water flow is permanently 

shared between plants and fish 

Å The plants help remove some TSS

Å The plants are the main TAN 

removal mechanism 

Å Careful balance between feeding 

and plant growing needed 

HOW DO WE FILTER? 







How do we filter? 
Gravity separation 
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ÅSlowsthe water down

soparticlessink

ÅEasyto construct,but

large footprint and

water volume

Source: Lekang, 2013
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ÅSlowsthe water down

soparticlessink

ÅEasyto construct,but

large footprint and

water volume

Source: 
Lekang, 2013

Source: Water Management 
Technologies, LA (US)

How do we filter? 
Gravity separation 
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ÅMinimal floor space

ÅAutomatic operation ς
minimal labor

ÅFast removal of solids from 
water ςno leaching

ÅHigher capital cost 

Source: Salsnes
(NO)

Source: Kurger
Inc(US)

Source: Landing 
Aquaculture

How do we filter? 
Microscreens

Source: Landing 
Aquaculture
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Å Sand filters and bead filters

Å Removal of fine solids (up to 5 µm)

Å Affordable on small scale 

ÅNo filtration during backwash

Å Biological activity (good or bad) 

http://www.koiphen.com/

Source: Aquaculture Systems Technologies, LO (US)

How do we filter? 
Granular media / depth 

Source: Landing Aquaculture 



How do we filter? Biological filters

TAN н bIпҌ Ҍ  о hн Ҧ н bhнҍ Ҍ н Iнh Ҍ п IҌ 
(Nitrosomonas, Comammox)

н bhнҍ Ҍ hн Ҧ н bhоҍ όbƛǘǊƻōŀŎǘŜǊΣ 
Nitrospira, Comammox)


