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|. AERATION PHENOMENA
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Aeration cost = 45-75% of plant energy cost
Rosso and Stenstrom (2005) Wat. Res. 39: 3773-3780
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- WHAT ARE THESE CONTAMINANTS?

CONTAINS:

15-25% anionic
surfactants
0-15% non-ionic
surfactants
0-15% soap
0-15% cationic
surfactants
fillers to 100%

Surfactants cover the bubbles
before bubble detachment:
REDUCED GAS TRANSFER




Terminology

OTE: Oxygen Transfer Efficiency (%)

OTR: Oxygen Transfer Rate (mass/unit time)
SOTE: Standardized OTE in clean water
oSOTE: Standardized OTE in process water

MCRT: Mean Cell Retention Time

o = aSOTE/SOTE (water quality estimate)
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II. EFFICIENCY MONITORING

o = (kL a)process water
( k L a)clean water




Steady-state
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Prototype 1.0
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How did we reduce the instrument size?
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Newer instrument

- Fuel cells produce
analog AV output
recorded by data logger

- Self-calibrating
- Cost ~ 2000 USD
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of New Off-gas Analyzer
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lIl. FIELD-SCALE RESULTS
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2 EXAMPLE POWER WASTAGE CURVES

| )

- Higher rella“tive efficiency loss

$20,000

: h’ighef/cleaning frequency

40%lyr

/
20 000 md

IN =350 Mg /L QUL = 20 mg, /1

Power wasted
$10,000

Fowel Lot O 15 LBD/KWh
sludge disposal cost = 20 USD/wet t

Methane resale valle - 0.06 USD/m3

Blower redliirenient = 1.17 kWh/m3

12
months in operation

CONCLUSIONS

Aeration costs have the highest impact on
plant operating economics and energy
consumption

Transfer efficiency monitoring is essential for
minimizing energy expenditure

Real-time off-gas analyses can obtain time-
varying information previously not obtainable

The new instrument will make off-gas testing
available as a routine procedure
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