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Recirculating Aquaculture Systems Engineering Short Course 
Power Point Presentations with Notes
Introduction & Overview of RAS Engineering
· System components

· Examples of commercial scale systems
· Partial Re-use Systems

· Recirculating Systems

Water Quality

· Critical water quality parameters

· Water quantity requirements

· Water quality parameters – measurement
Engineering Design Concept

· Mass balance

· Loading rates & Growth
· Carrying capacity 
Culture Tank Design

· Tank hydraulics

· Round tanks

· Dual-drain systems

· Raceways

· Classic raceway designs

· Burrow’s raceways

· Mixed-cell raceways

Solids Capture
· Solids generation & characteristics

· Removal systems

· Sedimentation – settling basins

· Hydrocyclones

· Microscreen filters

· Granular Media Filters – Floating bead filters

· Foam Fractionation

Waste Management and Effluent Treatment

· Waste characteristics

· Storage, thickening & Stabilization

· Utilization/Disposal

Biofiltration/Nitrification 
· Dissolved nutrient generation
· Nitrification

· Autotrophic

· Heterotrophic

· Nitrification Biofilter Design

· Trickling Tower

· Floating Bead Filter – bubble wash, Propeller wash, PolyGeyser

· Fluidized-bed sand Filters

· Moving Bed Bioreactors

· Microbial Floc Systems

· C/N ratio – carbon supplementation

· System design & management

Gas Transfer and Dissolved Gas Conditions
· Oxygen demand / CO2 production

· Gas transfer theory 
· Aeration/Oxygenation

· Degassing – CO2
Disinfection – UV and Ozone
· UV systems

· Ozone systems

· Disinfection efficiency

System Monitoring and Control Options
Systems Management / Support Systems

· Backup Systems

· Laboratory

· Quarantine

· Storage – feeds, chemicals, products

· Harvesting & Post-harvest handling

· Record keeping & maintenance

· Emergency systems & procedures

Fish Health Management & Biosecurity Issues

· Biosecurity

· Health monitoring & surveillance

· Diagnosis & treatment

Economic Reality, Management Issues, and Risk Evaluation
· Case Histories

· Species selection & scale

· Initial costs & Economic analysis

