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LSS Design Fundamentals

PROJECT SCOPE DESIGN CRITERIA
* Tank volume » Water quality goals
* Animal species * Type of treatment
* Food load * Equipment capacity
* Site conditions  Configuration

* View path



LSS Engineer’s Toolkit

* Education and training

« Extensive knowledge of systems
 Practical O&M experience
 Learn from each other (AALSO)

* But what are the industry
standards?




Reference Materials
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Modeling Software
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Modeling Software
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Ideals of an Aquatic Life Support Model

* Parameters tailored to our industry
— #1 turbidity

« Account for all inputs/outputs
— Feeding
— Internal generation (excrement, microbrial blooms)
— Maintenance activities (cleaning, backwashing)
— Makeup water (flushing, backwash recovery)
— Treatment efficiency
— Circulation and mixing

* Dynamic



Concept of Temporal Cyclical Model
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Calibrate with Real Data
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Simulate Alternatives and Scenarios
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Benefits of Computer Modeling

« Supports decision making

 Avoid “over” and “under” design
— Capital and O&M costs Do
— Carbon footprint
— Space and other disciplines

* Troubleshoot existing systems
» Evaluate change in operations




e Calibrate with other “
exhibits and facilities |
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* Improve user interface
 Publish findings




Related research... Facility Surveys

AQUATIC LIFE SUPPORT SYSTEM (LSS) SURVEY Frepared by [ curator |
[__DD/MMYYYY |

Date DD/MMAYYYY

Facility [Example Aquarium Exhibit name Tropical Coastline
Location [San Diego, CA Siter condtions
Water feature name | Large Tank | Waterfall | Small Tank
Capacity of feature 180,000 | 300 gpm | 20,000
Total tank volume 200,000/ g2 Total flow rate
Total system volume 240,000|gal Treated flow rate
Total surface area 5,000{n2 Urtreated flow rate
Percent surface area shaded T5]% Treated tumover rate
Estimated food load 50fibs/iday  Tank tumaver rate
Type of animais Marine reef fish High temperature set point
Mumber of animals 2,000 Low termperature set paint
PRE-SCREENING PROTEIN SKIMMING
Quantity of screens 0]ty Quantity of fractionators O]qty
Unit flow rate Olgpm Unit flow rate 1]
Type of screen nfa Type of nia

Deameter of fractionator ojn
FILTRATION
Quantity of filters UV DISINFECTION
Unit flow rate Chantity of UV 0]qty
Type of fiter Unit flow rate 0lgpm

Diameter of fitter shell
Height or length of filter shell

Type of UV nla

CHEMICAL FEED
OZONE GENERATION ’ Type of chiorine nla

Quantity of generators Type of pH control bicarbonate

Unit ozone capacity 1 Type of phosphate control LaCl

Type of generator 7 en-Fed |Type of filter aid nia

OZONE CONTACTING
Cuantity of contactors
Unit flow rate

NUTRIENT CONTROL
Cuantity of bio-filters
Unit flow rate

Type of contactor Type of bio-fiter
Average ozone dose
AUTOMATED CONTROL
ZONE STRIPPING Automated process flow | Yes [YorN
Cuantity of O3 strippers 1]qty Automated backwash |_Yes IYorN
Uinit flow rate 908|gom VFDs [ Yes |vorN
Type of stripping Upflow GAC __|Flowllevel sensors | _Yes [YorN
ORP sensors | Yes [YorN
DEGASSING ORP ozonation control No |YorN
Unit flow rate DPD menitor nia YorN
Type of degassing Concrete Tower |0PD chiorine control nia YorN
Launders/dsirbutors pH monitoring No YorN
Type of packing Structured Media |pH acidbase contral No YorM
Depth of packing 3 Temperature sensors Yes [YorN
TEMPERATURE CONTROL COMMENTS
Quantity of heat exchangers 1]qty One filter y. Problem with algae
Unit flow rate 200]gpm in pool, need vacuum 2 x week ORP too high
Chilling capacity 10]Tons after feeding Waterfall feature pumps

Heating capacity O|MBTUMR  corroding ve: ickly. Etc




Related research... Pilot Studies

* Membranes
* Membrane Bio-Reactors




Questions?




