
Technology Evaluation of NH4-based 
Aeration Control

1

Outline
 Classification and principle
 Functions, benefits and performance
 Cost efficiency

Technological Strategy Department,
Japan Sewage Works Agency (JS)

Hiroki ITOKAWA
Toshikazu HASHIMOTO



●Control and Reduction of Aeration 2

 Reducing aeration rate:
 Energy saving and cost reduction for WWTPs
 The contribution of consumed power and blowing 

power in wastewater treatment facilities.⇒
Importance of blowing power reduction

 Aeration control:

Proportion of energy consumption by facility in WWTP
(Survey results of 33 WWTPs by MLIT)

[Source] Sewerage Department, Water and Disaster Management Bureau, Ministry 
of Land, Infrastructure, Transport and Tourism (2019): Introduction Manual of 

Energy Saving Technology for Energy Optimization of WWTPs(Draft)

 Conventional/Current status:
 Constant airflow (manual)
 Inflow proportional
 Constant DO

 New(?) technology:
 ORP-based control
 Dual DO control
 NADH-based control
 NH4-based control
 …
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 NH4-based Aeration Control Technology:
Technology to automatically control airflow rate
based on online measurements including NH4-N concentration
for activated sludge processes

 Using ammonia sensor (ISE).
 Controlling aeration rate.
 Online automatic control.

Image of NH4 control technology

 JS has conducted a full-scale demonstration of 
ammonia control technology using NH4 sensors 
since FY2013 (including  B-DASH 2014-15).

 A number of case studies have been reported 
other than JS.  Individual demonstration results 
are piling up at various facilities.

⇒ Need to organize multiple demonstration results 
in an integrated manner to clarify the performance 
and effects of the technology

⇒ JS conducted a "technology evaluation" in FY2019.
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 Technology Evaluation Overview

 Title: Technology Evaluation of Aeration Control Using NH4 Sensor

 Period of evaluation: Consultation in March 2019 to Report in April 2020

 Evaluation by: JS Technology Evaluation Committee, Chair: Prof. Furumai
⇒ Referred to "Technical Committee on Aeration Airflow Control Using NH4 Sensor" (Chair: Prof. Nagaoka)

 Purpose of the evaluation: Promoting the use of the technology ⇒ Encourage energy-
saving and cost reduction for WWTPs

 Integrate and organize the latest technical knowledge, including the results of demonstrations
 Clarify the characteristics, functions, performance, and benefits of the technology

 Evaluation details: ① Technical features ② Approaches to adoption ③ Operation and 
management procedures of NH4 control technology

The evaluation results were published as a "Report on the Evaluation of Aeration Control 
Using NH4 Sensor“.
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 Evaluation Data:
 Demonstration results of four different control technologies (JS joint 

research, one of which is B-DASH)

 Using numerical simulation with activated sludge model (ASM)

 Evaluation Parameters for Function/Performance:
 Reduction effect of airflow rate ⇒ Reduction rate against the conventional 

DO control

 Stability of effluent quality ⇒ NH4-N concentration of effluent

 Policy of Evaluation:
 The evaluation is based on the demonstration results of four technologies. 

It is an overall evaluation of “Aeration control technology" rather than an 
individual evaluation of each technology or comparison between them.
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 The Target of the Technology:
 Facility: Aerobic tank of wastewater treatment facilities
 Processes: Activated sludge processes with full nitrification 

(CAS and other BNRs)
 Treatment capacity: More than 10,000 m3/day (as amount of wastewater 

to be controlled)

 The Range of Evaluation:
 Facilities: Equipment that measures with sensors, calculates air flow rate, 

and outputs the target air flow rate to the air valve.

The scope of evaluation

 Component equipment: Water quality analyzers 
(sensors, etc.), controllers, and other electrical 
equipment (instrumentation panels, monitoring 
controllers, etc.).

 Equipment not to be evaluated: Equipment that 
functions by receiving the output of the control 
(such as air volume control valves and blowers). 

*When evaluating performance (air flow rate, effluent quality) 
and power consumption, the evaluation includes the aerobic 
tank, the second clarifier, and blowers.
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 Four technologies used for the evaluation：

【System A】 NH4-fuzzy control 【System B】 NH4-DO cascade control

【System C】 NH4-DO control 【System D】 NH4-FF+FB control

【Joint researcher】
・ System A：NISHIHARA Environment Co., Ltd.
・ System B：Toshiba Infrastructure Systems & Solutions Corporation, Fukuoka Prefecture, Sewerage Management Center of Fukuoka Prefecture *B-DASH 2014-15 

demonstration
・ System C：Kobelco Eco-Solutions Co., Ltd. *Registered in the JS Innovation Program in February 2020
・ System D：Nissin Electric Co., Ltd., NISSIN Systems Co., Ltd. *Registered in the JS Innovation Program in February 2020

Flow diagrams of the four systems
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 Classification of aeration control schemes

No control

Feed forward
(FF) control

Aeration airflow 
control

Feedback 
(FB) control

FF+FB control

【Example】
・ Constant airflow control
(Inflow proportional control)

【Example】
・ Constant DO control
・ NH4-DO control
・ NADH control, ORP control

【Example】
・ NH4-fuzzy control
・ NH4-FF+FB control
・Model prediction control

【Example】
・ Operation with constant airflow

*FF control： Determine operation volume by measuring process disturbance (e.g., inflow quantity/quality)

*FB control： Determine operation volume by measuring the state of treatment under disturbance, etc. (e.g., 
DO/NH4-N concentration in AT).

Systematization example of 
aeration airflow control technology
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 Key concept ①: Following changes in oxygen demand
Fundamental principles of the general aeration control: Make the oxygen supply
track the time variation of oxygen demand in an aerobic tank

 NH4 control technology: Improve tracking performance by using NH4-N concentration 
as an indicator (specific method depends on individual technology)

Behavior images of ammonia control and conventional control against time variation of inflow load

【Key points】
◆Reducing airflow by NH4 control mainly works 

to prevent excessive aeration during periods of 
low oxygen demand

◆NH4 control does not always provide a lower 
targeted airflow than the conventional control

High load times
Traditional control: Some settings may cause insufficient oxygen supply 
due to failure to track 
NH4 control: Since the system increases the airflow depending on the 
NH4-N concentration, oxygen supply is less likely to be insufficient.

Oxygen supply 
(constant airflow operation)

Oxygen supply (NH4 control)

Oxygen supply 
(constant DO control)

Low load times
Traditional control: High load setting leads to excessive airflow at low load
NH4 control: High tracking performance of airflow even at low loads
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*The image shows the differences in the various controls, 
and do not reflect the time delays caused by the mixing 
characteristics of the aerobic tank.



● Principle (continued) 10

 Key concept ②: Trade-off between the reduction of airflow rate 
and nitrification performance 
 Reducing the aeration airflow increases the NH4-N concentration in effluent 
 When trying to reduce the NH4-N concentration of effluent, the aeration 

airflow increases

Image of the difference in behavior of NH4
control and constant DO control in 
response to time variation of inflow load



NH4-N濃度計測値に
基づく曝気風量の

自動調整

制御の機能 制御の効果(直接)

曝気風量の
削減

処理水NH4-N
濃度の安定化

送風機の運転動力/
消費電力の削減

制御の効果(間接)

送風機に係る
電力費の削減

処理水T-N
濃度の安定化

処理水BOD
濃度の安定化

(N-BOD抑制)

曝気風量の
適正化

電力削減に伴なう
温室効果ガス
排出量の削減

【影響因子】
・ 送風系統/送風機構成
・ 送風機の制御方法/動力特性

【影響因子】
・ 処理条件
・ 設備制約(散気装置等)

●Benefits 11

 Benefits of introducing NH4-based aeration control: 
The relation between the function and adoption benefits of NH4 control technology

Function Direct effects Indirect effects

Automatic 
adjustment of 

aeration airflow 
based on 

measured NH4-N 
concentration

Optimization of 
aeration 
airflow

Reduction of 
aeration 
airflow

Reduction of 
blower’s mechanical 

power and power 
consumption

Reduction of  
power 

consumption 
relating blowers

Reduction of  
greenhouse gas 

emissions with less 
power 

consumption

Stabilization of 
effluent’s T-N 
concentration

Stabilization of 
effluent’s T-N 
concentration

Stabilization of 
effluent’s BOD 
concentration

(N-BOD control)

[Influence factors]
• Blowing lines/ 

configurations
• Blower’s control 

procedures/power systems

[Influence factors]
• Treatment conditions
• Facilities’ restriction 
(e.g., diffusers)
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 Results of Demonstration (System A-D):
Demonstrated over a long period using a single tank at each of the actual facilities
⇒Compare with the constant DO control as a scientific control

Results of aeration airflow reduction rate and effluent's NH4-N concentrations in the system A to D demonstrations

*1.Period value and standard deviation. The original data are System A: 1-day average, System B: 1-day average (mode ①②), Spot value (mode ③), System C: 1-day 
average, System D: Spot value



 Reduction of airflow rate: Percent reduction of airflow rate
compared to conventional constant DO control
 Results of JS’ demonstration: 10-20%
 Other domestic data: 10-30%
 Overseas data: 10-20%

⇒ The demonstration results show that the new system is expected to reduce 
aeration airflow by 10% or more than the conventional constant DO control

 Stability of effluent quality: NH4-N concentration of effluent
 Demonstration results of system A-D:

 NH4 control: 0.3-0.9 mg/L(±0.0-0.7 mg/L) * All data
0.4-0.9 mg/L(±0.2-0.7 mg/L) * Exclude values of grab sampling

 Constant DO control: 0.1-0.9 mg/L(±0.0-0.8 mg/L)

⇒ According to the demonstration results, the NH4-N concentration (daily 
average water quality) of the effluent during the NH4 control technology's 
operation period is less than 1 mg/L in both average and standard deviation.

● Function/Performance(continued) 13
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ASM simulation:
 Computer simulation with the activated sludge model (ASM) is beneficial 

for the following two purposes. 【Primary conditions】
・ Treatment process: CAS (AOOO)
・ Aerobic tank HRT: 10.0hr(daily average)
・ Water temperature: 15.0℃ (Required ASRT for capacity 
calculation=7.9d)
・ Inflow load variation: Peak water amount x 1.4, constant water 
quality
・ Biological reaction model : ASM2d (Point Settler for final settling)

 Understanding principles and 
operation of the control

 Estimating the impact of various 
conditions
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■Airflow reduction rate
■NH4-N in effluent (NH4 
control C)
▲NH4-N in effluent (DO 
control)

― Oxygen demand (OUR_DO control)
― Oxygen demand (SOTR_DO control)
― Oxygen demand (SOTR_NH4 control C)
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 Estimating the cost recovery period at the prescribed aeration 
airflow reduction rate:
 Costs of adoption: construction cost(installation, remodel), operation costs(O&M 

costs of measuring instruments)
 Cost of reduction: electric power costs of blowers
⇒ The amount of water to be controlled per unit, which is economically beneficial 

against constant DO control, is about 15,000 to 30,000 m3/d or more under the 
condition of a 10 to 20% reduction rate of aeration airflow.

⇒The basic idea is to control 
multiple tanks at once

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100

10 17.6 12.1 9.2 7.4 6.2 5.3 4.7 4.2 3.7 3.4 3.1 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8

9.8 18.3 12.5 9.4 7.6 6.3 5.5 4.8 4.3 3.8 3.5 3.2 3.0 2.8 2.6 2.4 2.3 2.1 2.0 1.9 1.8 1.8 1.7 1.6 1.5 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8

9.6 19.1 12.9 9.7 7.8 6.5 5.6 4.9 4.4 3.9 3.6 3.3 3.0 2.8 2.6 2.5 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.8 0.8

9.4 19.9 13.3 10.0 8.0 6.7 5.8 5.0 4.5 4.0 3.7 3.4 3.1 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 1.8 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.8

9.2 20.7 13.8 10.4 8.3 6.9 5.9 5.2 4.6 4.1 3.8 3.4 3.2 3.0 2.8 2.6 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9

9 21.7 14.3 10.7 8.5 7.1 6.1 5.3 4.7 4.2 3.9 3.5 3.3 3.0 2.8 2.7 2.5 2.4 2.2 2.1 2.0 1.9 1.8 1.8 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9

8.8 22.7 14.9 11.1 8.8 7.3 6.3 5.5 4.9 4.4 4.0 3.6 3.4 3.1 2.9 2.7 2.6 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.9 0.9 0.9

8.6 23.8 15.5 11.5 9.1 7.6 6.5 5.6 5.0 4.5 4.1 3.7 3.4 3.2 3.0 2.8 2.6 2.5 2.3 2.2 2.1 2.0 1.9 1.9 1.8 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.9 0.9

8.4 25.1 16.2 11.9 9.4 7.8 6.7 5.8 5.1 4.6 4.2 3.8 3.5 3.3 3.1 2.9 2.7 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.8 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.9

8.2 26.5 16.9 12.4 9.8 8.1 6.9 6.0 5.3 4.8 4.3 3.9 3.6 3.4 3.1 2.9 2.8 2.6 2.5 2.3 2.2 2.1 2.0 2.0 1.9 1.8 1.7 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0

8 28.1 17.6 12.9 10.1 8.4 7.1 6.2 5.5 4.9 4.4 4.1 3.7 3.5 3.2 3.0 2.8 2.7 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0

7.8 29.8 18.5 13.4 10.5 8.7 7.4 6.4 5.6 5.1 4.6 4.2 3.9 3.6 3.3 3.1 2.9 2.8 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.8 1.7 1.6 1.6 1.5 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0

7.6 31.8 19.5 14.0 10.9 9.0 7.6 6.6 5.8 5.2 4.7 4.3 4.0 3.7 3.4 3.2 3.0 2.8 2.7 2.6 2.4 2.3 2.2 2.1 2.0 2.0 1.9 1.8 1.8 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.1

7.4 34.1 20.5 14.7 11.4 9.3 7.9 6.8 6.0 5.4 4.9 4.5 4.1 3.8 3.5 3.3 3.1 2.9 2.8 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.9 1.8 1.7 1.7 1.6 1.6 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.2 1.1 1.1 1.1

7.2 36.7 21.7 15.4 11.9 9.7 8.2 7.1 6.3 5.6 5.1 4.6 4.2 3.9 3.7 3.4 3.2 3.0 2.9 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.9 1.8 1.7 1.7 1.6 1.6 1.5 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.2 1.1 1.1

7 39.8 23.0 16.2 12.5 10.1 8.5 7.4 6.5 5.8 5.2 4.8 4.4 4.1 3.8 3.5 3.3 3.1 3.0 2.8 2.7 2.5 2.4 2.3 2.2 2.1 2.1 2.0 1.9 1.9 1.8 1.7 1.7 1.6 1.6 1.5 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.3 1.2 1.2 1.2 1.1

6.8 43.4 24.5 17.0 13.0 10.6 8.9 7.7 6.8 6.0 5.4 5.0 4.6 4.2 3.9 3.7 3.4 3.2 3.1 2.9 2.8 2.6 2.5 2.4 2.3 2.2 2.1 2.1 2.0 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.5 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2

6.6 47.8 26.1 18.0 13.7 11.1 9.3 8.0 7.0 6.3 5.6 5.1 4.7 4.4 4.1 3.8 3.6 3.4 3.2 3.0 2.9 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 2.0 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.5 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.3 1.2 1.2

6.4 53.1 28.1 19.1 14.4 11.6 9.7 8.4 7.3 6.5 5.9 5.3 4.9 4.5 4.2 3.9 3.7 3.5 3.3 3.1 3.0 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 2.0 1.9 1.9 1.8 1.7 1.7 1.6 1.6 1.6 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.3 1.3

6.2 59.8 30.3 20.3 15.2 12.2 10.2 8.7 7.6 6.8 6.1 5.6 5.1 4.7 4.4 4.1 3.8 3.6 3.4 3.2 3.1 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.5 1.5 1.5 1.4 1.4 1.4 1.3 1.3

6 68.4 32.9 21.7 16.2 12.9 10.7 9.2 8.0 7.1 6.4 5.8 5.3 4.9 4.6 4.2 4.0 3.7 3.5 3.4 3.2 3.0 2.9 2.8 2.7 2.5 2.4 2.4 2.3 2.2 2.1 2.1 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.5 1.5 1.5 1.4 1.4 1.4 1.4

5.8 79.9 36.0 23.3 17.2 13.6 11.3 9.6 8.4 7.4 6.7 6.1 5.6 5.1 4.7 4.4 4.1 3.9 3.7 3.5 3.3 3.2 3.0 2.9 2.8 2.6 2.5 2.4 2.4 2.3 2.2 2.1 2.1 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.6 1.5 1.5 1.5 1.4 1.4

5.6 96.1 39.8 25.1 18.3 14.4 11.9 10.1 8.8 7.8 7.0 6.3 5.8 5.3 5.0 4.6 4.3 4.1 3.8 3.6 3.4 3.3 3.1 3.0 2.9 2.8 2.6 2.5 2.5 2.4 2.3 2.2 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.6 1.5 1.5 1.5

5.4 120.4 44.5 27.3 19.7 15.4 12.6 10.7 9.3 8.2 7.4 6.7 6.1 5.6 5.2 4.8 4.5 4.2 4.0 3.8 3.6 3.4 3.3 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.2 2.1 2.0 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.7 1.6 1.6 1.5 1.5

5.2 161.3 50.3 29.8 21.2 16.4 13.4 11.3 9.8 8.7 7.7 7.0 6.4 5.9 5.4 5.1 4.7 4.4 4.2 4.0 3.8 3.6 3.4 3.3 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.3 2.2 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.6

5 244.0 58.0 32.9 23.0 17.6 14.3 12.1 10.4 9.2 8.2 7.4 6.7 6.2 5.7 5.3 5.0 4.7 4.4 4.2 3.9 3.7 3.6 3.4 3.3 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.4 2.3 2.2 2.2 2.1 2.0 2.0 1.9 1.9 1.8 1.8 1.8 1.7 1.7 1.6

4.8 501.0 68.4 36.7 25.1 19.1 15.4 12.9 11.1 9.7 8.7 7.8 7.1 6.5 6.0 5.6 5.2 4.9 4.6 4.4 4.1 3.9 3.7 3.6 3.4 3.3 3.2 3.0 2.9 2.8 2.7 2.6 2.5 2.5 2.4 2.3 2.3 2.2 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8 1.8 1.7

4.6 -9,403.9 83.5 41.5 27.7 20.7 16.6 13.8 11.8 10.4 9.2 8.3 7.5 6.9 6.4 5.9 5.5 5.2 4.9 4.6 4.4 4.1 3.9 3.8 3.6 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.4 2.3 2.2 2.2 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8

4.4 -452.7 106.9 47.8 30.8 22.7 18.0 14.9 12.7 11.1 9.8 8.8 8.0 7.3 6.8 6.3 5.8 5.5 5.1 4.9 4.6 4.4 4.2 4.0 3.8 3.6 3.5 3.4 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.6 2.5 2.4 2.3 2.3 2.2 2.2 2.1 2.1 2.0 2.0 1.9 1.9

4.2 -232.0 148.7 56.3 34.7 25.1 19.7 16.2 13.7 11.9 10.5 9.4 8.5 7.8 7.2 6.7 6.2 5.8 5.5 5.1 4.9 4.6 4.4 4.2 4.0 3.8 3.7 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.5 2.4 2.3 2.3 2.2 2.2 2.1 2.1 2.0 2.0

4 -155.9 244.0 68.4 39.8 28.1 21.7 17.6 14.9 12.9 11.3 10.1 9.2 8.4 7.7 7.1 6.6 6.2 5.8 5.5 5.2 4.9 4.7 4.4 4.2 4.1 3.9 3.7 3.6 3.5 3.4 3.2 3.1 3.0 2.9 2.8 2.8 2.7 2.6 2.5 2.5 2.4 2.4 2.3 2.2 2.2 2.1 2.1

3.8 -117.4 680.1 87.3 46.6 31.8 24.1 19.5 16.3 14.0 12.3 10.9 9.9 9.0 8.2 7.6 7.1 6.6 6.2 5.8 5.5 5.2 5.0 4.7 4.5 4.3 4.1 4.0 3.8 3.7 3.6 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.8 2.7 2.6 2.6 2.5 2.4 2.4 2.3 2.3 2.2

3.6 -94.2 -863.9 120.4 56.3 36.7 27.3 21.7 18.0 15.4 13.4 11.9 10.7 9.7 8.9 8.2 7.6 7.1 6.7 6.3 5.9 5.6 5.3 5.1 4.8 4.6 4.4 4.2 4.1 3.9 3.8 3.7 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.9 2.8 2.7 2.7 2.6 2.5 2.5 2.4 2.4

3.4 -78.6 -264.2 194.2 71.0 43.4 31.3 24.5 20.1 17.0 14.8 13.0 11.7 10.6 9.7 8.9 8.2 7.7 7.2 6.8 6.4 6.0 5.7 5.4 5.2 5.0 4.7 4.6 4.4 4.2 4.1 3.9 3.8 3.7 3.5 3.4 3.3 3.2 3.1 3.1 3.0 2.9 2.8 2.8 2.7 2.6 2.6 2.5

3.2 -67.5 -155.9 501.0 96.1 53.1 36.7 28.1 22.7 19.1 16.4 14.4 12.9 11.6 10.6 9.7 9.0 8.4 7.8 7.3 6.9 6.5 6.2 5.9 5.6 5.3 5.1 4.9 4.7 4.5 4.4 4.2 4.1 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 3.0 2.9 2.8 2.8 2.7

3 -59.1 -110.6 -863.9 148.7 68.4 44.5 32.9 26.1 21.7 18.5 16.2 14.3 12.9 11.7 10.7 9.9 9.2 8.5 8.0 7.5 7.1 6.7 6.4 6.1 5.8 5.6 5.3 5.1 4.9 4.7 4.6 4.4 4.2 4.1 4.0 3.9 3.7 3.6 3.5 3.4 3.4 3.3 3.2 3.1 3.0 3.0 2.9

： ≦0yr ： >15yr ： 10～15yr ： 7～10yr ： 4～7yr ： 0～4yr

送
気
倍
率

ユニット当り処理水量 [千m3/d]

≧15,000m3/d

Typical range 
of airflow  

rate
(3-8 times)

Estimated cost recovery year for the adoption of NH4 control 
technology (reduction rate of aeration airflow = 20%)

* Typical amount (median) of treated 
wastewater per tank

- 20-50MLD :   6,500m3/d
- 50-100MLD :   8,800m3/d
- 100MLD- : 11,500m3/d

Treated wastewater per unit [1000m3/d]

Ai
rf

lo
w

 ra
te



●Conclusion 16

Evaluated the Aeration Control Technology Using NH4 Sensor based on the 
demonstration results of four different technologies

 Reduction effects of aeration airflow : 10% or more against constant DO control
 Stabilization effects of effluent quality (NH4-N) : The mean and standard deviation 

are both less than 1 mg/L

【Function/performance】

【Profitability】

 The control technology will not be profitable unless one unit’s wastewater volume 
is more than 15,000 to 30,000 m3/d

 Important evaluation results

【Future issues】
 Data accumulation of 

demonstration/actual operation
 Scheme/achievements for bulk control 

of multiple tanks
 New control scheme/technology

 Prediction procedure of adoption effects
 Development of various nitrification 

management (seasonal operation, etc.)
 Improvement and cost reduction of NH4

Sensor



Thank you for your attention
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