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Continuous Flow Plants 

 

  Anoxic Tank, (ANOX): denitrification process 

  Aerobic Tank, (OX-NIT): nitrification process 

  Secondary Settler 

  External recycle for sludge 

  Internal recycle for aerated mixed liquor 

PREDENITRIFICATION/NITRIFICATION SCHEME 
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State of the Art (1): Control Strategies 

MODEL-BASED DESIGN OPERATION AND 

CONTROL OF WASTE WATER TREATMENT 

PLANTS 

San Sebastian 2011, Prof Ayesa 
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State of the Art (2): Case study Bilbao 

c) Control based on the instantaneous value of the Nitrates in the 

anoxic zone and does not need any kind of mobile averaged filter 

b)    The measurement of effluent    

Ammonia concentration 

should be made at the exit 

from the biological reactors 

24-hours mobile average 

filters the typical variation in 

the effluent concentration 

generated by the daily load 

profile the controller moves 

smoothly according to 

medium and long term 

disturbances 

 

a) Maintaining a selected 

averaged value of the total 

mass of suspended solids in 

the biological reactors via the 

automatic manipulation of the 

wastage rate. 

(a) 

(c) 

(b) 
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Pilot Plant 
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Pilot Plant 
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Main Features  Value  U.M  

Anoxic Tank Volume  94,5  L  

Aerobic Tank Volume  175,5  L  

Settler 83 L 

Influent Flow  460 L/d  

External Recycle Flow  430 L/d  

Internal Recycle Flow  760 L/d  

Waste Flow  3 L/d  

kla  140 1/d 
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Probes installed 

Trioximatic 700 

Varion Plus 

700 IQ 

ViSolid 700 IQ 

pH 

ORP 

Dalila Pulcini 



Nome relatore Nome relatore 

Probes installed 
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Influent Characterization 

 

The real wastewater has been characterized using seven data-set, all composed by 24 values, collected in 
different days by an automatic sampler.  

fSS=0.74 
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ASM1: WEST  
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1. Constant Flow Rate for internal and external recycle according 

to the influent 
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Control Strategies(1) 
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2.DO setpoint 2mg/l 
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3. DO controlled by N-NH4 settpoint:1 mg/l 

Ossigenogfedcb
Azoto nitricogfedcb
Azoto ammoniacalegfedcb
X_BHgfedc
X_BAgfedc
X_Igfedc
X_TSSgfedc
CODbgfedc

Tempo [d]

321

C
o
n
c
e
n
tr

a
z
io

n
e
 [

m
g
/l
]

8

7

6

5

4

3

2

1

Control Strategies(3) 
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 The lower oxygen consumption, 
corresponding to the minimum value of 
KLa, was obtained controlling the DO by 
the ammonia concentration at the end of 
the aerobic zone. 

Results 

 

The combination of DO controlled by 
ammonia concentration in aerobic zone and  
variable flow rate for internal and external 
recycle obtained best results in terms of 
Effluent Quality and cost saving. 

KLa comparison for different control strategies Effluent Quality for different control strategies 

Tested strategies will be applied to the pilot plant to verify the 
simulated results 
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Thanks for your attention 
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