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Project: Pond aeration

Objective
® Identify potential alternative aeration systems
1. Improves upon the status quo
2. Is a realistic alternative for pond farms

3. Operational metrics measured
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Project: Pond aeration

Phase 1
® Assess potential alternate devices

® Diffused air-based system options
— paddlewheel replacement

— oxygenate and circulate

Phase 2

® Assess ultrafine bubble technology
— adjunct to aero-circulator system
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Project strategy — Phase 1

Step 1. Develop diffused-air aerator assessment criteria
Step 2. Review aerators and designs available

Step 3. Identify candidates: Re-design, as necessary
Step 4. Evaluate aerator to confirm performance metrics

Step 5. Transfer technology to commercial systems
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Wwhy change? Why diffused air?

Paddlewheel technology

Hard to beat...but has deficiencies
® Electrical power availability constraints
® Energy efficiency of farms needs to improve

® Aeration costs need to reduce
— focus on efficiency / whole-of-life costs
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Wwhy change? Why diffused air?

Diffused-air aeration technology

® Energy efficient way to oxygenate and mix water

® Advanced technology
— wastewater industry use for many years

Includes

® porous membrane diffusers (pipe, tube, hose, disk...)

® micro/nanobubble generators

® pump driven aspirator heads
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Aerator assessment criteria
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. Criterion (rated 1 to 5)

Practical / versatile deployment

High energy efficiency

Low whole-of-life cost

Long operating life

Generate a uni-directional flow
n High level of vertical mixing
Resistant to biofouling impact
n Low maintenance

n High turn-down ratio

Operable over a range of depths
Small within-pond footprint
Potential for adaptive tuning
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Newer Tech — Technology Readiness Level

TRL Description

Concept development e Combine TRL with

application-specific criteria

Small Scale Prototype ® Useful tool for

Large Scale Prototype any new technology
e.g. water remediation tech.

Prototype development

Prototype System

At-scale application
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Assessment results

Diffusers
® TRL9
® Highly developed technology
® Large range of options for use
® Not effective alone

Aeration systems
® TRL5to 6
® Basic principles well understood
® Deficiencies for intensive aquaculture

® Redesign and test
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Diffused air aerator prototype

‘New’ airlift design
® Applied well-known principles
® Large open airlift
® Diffuser with flow director
o

Maximise assessment criteria scores

® Working prototype constructed (TRL 5)
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Prototype testing
Proof of concept assessment

® Results support continuing development SOTR.., 0.8 kgO,.h'1
s30 Y- 2°
[Pdwl 3.2 kgO,.h]

Oxygen transfer

Future : : Velocity 11.2 cm.st
: : Pond circulation ,
® Refine design [= propellor aspirator]
® Complete pilot testing (TRL 6) Biofouling Resistant to biofouling impact
® Commercial testing (TRL 7) (barnacles)
Reliability Into 4" month of pond use
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Improving pond aeration with air diffusers

Thankyou

Feedback on the project or aeration systems is most welcome
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