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Overview

• Measuring Offgas flow

• Measuring Nitrous Oxide in Offgas

• Measuring Nitrous Oxide in activated sludge

• Real Time Calculations (Software sensors)

• Compare Measured and Calculated

• Conclusions



Equipment for Offgas measurements
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Offgas Flow Calibration

Air flow to hood 
during calibration

Airflow measurement
during calibration
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Diffusor location 
when not in use



Offgas Flow Calibration



Nitrous Oxide Measurement

Zero Gas (N2)
Span Gas (200 ppm N2O in N2)



Nitrous Oxide Instrument Set-up



Nitrous Oxide Instrument 
Calibration and Linearity



Offgas measurements/calculations
N2O-N [mg/m3] = N2O [ppm] * (N2OMw / 24.45 ) * N2,Mw / N2OMw ➔ N2O-N [mg/m3] = 1.145 * N2O [ppm]



N2O(liq) Sensor, Flow Meter and Hood Locations

The ”raw” N2O(liq) measurement in Tank 4

Flow direction
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N2O(liq) Sensor and Flow Meter

Thermal Gas 
Mass Flow 
Meters in 
Aeration
Manifold

Nitrous Oxide Sensors 
in Activated Sludge



Aerated area – diffusor area

Total Area per Tank: 960 m2

Observed Aerated Area at Surface per Diffusor
Cluster: Approx. 65 m2 (➔ Total = 390 m2)

Area of Diffusor cluster: 45 m2

Distance Diffusor to Bottom: 0.3 m

Avg. Distance Diffusor to Surface: 5.125 m

Number of Diffusor Clusters: 6



Calculations from N2Oliq to N2O Emission



Calculation of kLa for N2O



Calculation of Henry’s Const.



Real Time Calculations



Calculation of the Specific N2O Emission 



Real Time Calculations



N2O Emissions compared



Conclusions
• Working with the Hood

• Offgas flow difficult to measure
• Offgas N2O concentration stable

• Comparing Emissions
• Aerated area (and volume) difficult to 

estimate
• Calculation over estimates at higher N2O 

(liq) concentrations
• Calculated emission from non-aerated

vol. here constitute 10-15 % of the total

• Further Work
• Uncertanties of estimates for existing

formula
• Introducing correction terms or suggest 

new formula.



Thank you for your attention


