








Professional CFD analyses – based on leading expertise!

Measurement · Deterministic analyses · Optimization

Activated Sludge Tanks

Enhanced biodegradation

Your benefits

 Optimal operational conditions 

 Cost reduction due to energy and investment savings

 Optimization of position, performance and the number of stirrers

 Prevention of depositions

 Increased oxygen transfer

Optimization of aerators 

arrangement
Analysis of depositionsOptimization of agitators

 Optimization of aerator arrangement by virtual oxygen transfer experiment

 Realistic determination of SSOTR, SOTE and kLa

Virtual oxygen transfer experiments
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We increase the performance of your plant.

Pumping stations · Bar screens · Grit chambers

Primary clarifiers · Activated Sludge Tanks · Secondary clarifiers

Ozone reactors · Distribution structures · Digesters

Stormwater basins · Sewer systems · Flocculation filtration

Water supply systems · Power plants · Industrial facilities

Award Winner 2017

Environmentally friendly technology

and production processes

 three-dimensional, multiphase flow simulation incl. aeration

 modeling activated sludge or floating biofilm carriers

 agitators as impulse source or real geometries

 virtual oxygen transfer experiments

 velocity measurement for the validation of modeling approaches

Methods

Comparison

Measurement - Simulation

Activated Sludge Tanks

Enhanced biodegradation

rotating agitators 

used for mixing

simulation

of biofilm carriers

rotating surface aerators



Professional CFD analyses – based on leading expertise!

Measurement · Deterministic analyses · Optimization

Anaerobic Digesters

Optimal mixing

Your benefits

 mixing verification and optimization.

 comparison of various mixing systems like pumps, screw pumps, stirrers or gas injection

 increased predictive reliabilty through measurements of sludge rheology

 three-dimensional multiphase flow simulations

 implementation of gas formation

 application of rheological models

 measurement of sludge viscosity

Methods

Measurement of the sludge viscosity

Comparison of various mixing systems

External mixing by pumps Central agitator Central screw pump
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Environmentally friendly technology

and production processes

Analysis of the mixing rateAnaerobic digester with gas injection

Analysis of the active volumeAreas with active volume
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Professional CFD Analyses – Based on Leading Expertise!

Measurement · Deterministic analyses · Optimization

Distribution Structures

Optimal hydraulic and material distribution

Your benefits

 optimization of hydraulic and material distribution

 prevention of deposits

 analysis of water levels and hydraulic losses

 three-dimensional multiphase flow simulations

 free surface flow simulation

 particle and/or activated sludge modelling

 model validation through on-site velocity measurements

Methods

Velocity measurement

Optimization of the hydraulic distribution Analysis of hydraulic losses
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Environmentally friendly technology

and production processes
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Professional CFD analyses – based on leading expertise!

Measurement · Deterministic analyses · Optimization

Drinking Water Supply

Enhanced water quality

Your benefits

 increased reliability in planning

 enhanced drinking water quality

 improved process knowledge

 water storage tanks

 valves

 flocculation tanks

Applications

Flocculation tank

Analysis of internal flow processes

Valve in a waterworks

Water fraction in a downpipe

Water storage tank

Tracer distribution

Water storage tank

Simulation of water age

Flow through a plant 

with UV filters
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Environmentally friendly technology

and production processes

Water storage tank

Distribution of temperature
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Drinking Water Supply

Flocculation tank

Analysis of particle removal

 three-dimensional simulations

 simulation of tracers to verify residence time

 determination of water age

 consideration of temperature gradients

 simulation of particles in flocculation tanks

Methods

Enhanced water quality

Normalized Sedimentation rate [ % / m² ]



Professional CFD analyses – based on leading expertise!

Measurement · Deterministic analyses · Optimization
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Mixing tank

Analysis of flocculant mixing

Calculation of the G-value
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Flocculation Filtration

Optimal mixing, distribution and filter inflow

Your benefits

 optimal mixing of activated carbon, coagulants and flocculants

 optimization of the hydraulic and particle distribution in the filter chambers

 prevention of deposits

 calculation of the G-factor

 optimal filter backwashing in the underdrain

 three-dimensional multiphase flow simulation 

 with free water surface

 incl. modeling of particles, activated carbon, coagulants and flocculants

Methods

Optimization of the 

distribution

Optimal flocculant 

mixing

Filter chambers

Analysis of the distribution to the filter chambers
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Environmentally friendly technology

and production processes

Flocculation Filtration

Mixing tank

Optimal flocculant mixing

Uniform air introduction 

into the filter bed

Optimal mixing, distribution and filter inflow

Early air introduction into 

the filter bed 

Filter underdrain

Filter channel

distribution to the 

filter chambers
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Professional CFD analyses – based on leading expertise!

Measurement · Deterministic analyses · Optimization

Ozone Reactor

Micropollutant Removal

Increased degradation of micropollutants

Your benefits

 calculation of micropollutants degradation rates

 optimized hydraulics for efficient degradation

 cost savings due to the reduction of required treatment volume

 detection of micropollutant concentration in off-gas and effluent flow

 three-dimensional multiphase flow simulations

 mass transfer between ozone-oxygen mixture and water

 decay of ozone rate

 reaction with micropollutants and other substances in water, 

e.g. Metoprolol and DOC

Methods

Analysis of degradation rates for micropollutant and nitrite Ozone distribution in the reactor

Streamlines Concentration of the micropollutant Metoprolol
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Measurement (settling experiments)

Settling velocities, Armbruster (2004) for SVI = 70 ml/g

 three-dimensional multiphase flow simulations

 modeling of activated carbon particles

 experimental determination of settling velocities

Methods

Micropollutant Removal

Your benefits

 optimal mixing in the reaction tank

 maximum separation in the sedimentation tank

Increased degradation of micropollutants

Activated carbon reactor

Velocity distribution Concentration distribution

Comparison experiment vs. model



Professional CFD analyses – based on leading expertise!

Measurement · Deterministic analyses · Optimization

Primary Treatment

Maximum removal efficiency

Your benefits

 optimization of hydraulic and material distribution

 maximization of grit removal efficiency

 minimization of energy usage for aeration in grit chambers

 comparison of variants, e.g. types of bar screens

 verification of hydraulic losses

 three-dimensional multiphase flow simulation

 for each treatment step specific modeling approaches:

 free surface in channels

 aeration in grit chambers

 simulation of different wastewater substances: sand, organic particles, grease,  

primary sludge

Methods

Primary clarifier

Maximization of primary sludge

Aerated grit chamber

Velocities on cross-stream planes

Bar screens

Velocities

Grit chamber

Improved removal of grit particles
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Environmentally friendly technology

and production processes

Primary Treatment

Bar screens

Realistic modeling by calibration

Deterministic analysis

Distribution of particles at bar screens
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Professional CFD Analyses – Based on Leading Expertise!

Measurement · Deterministic analyses · Optimization

Pumping Stations and Agitators

Optimal flow conditions

Your benefits

 influent optimization

 reduction of life cycle costs

 assessment during planning

 R&D-support, e.g for pump manufacturer

 evaluation of hydraulic losses

Pumping station

Analysis of inflow velocity

Deterministic analysis

Proof of swirl absence

 three-dimensional, multiphase flow simulations

 free surface flow simulation

 including particles, e.g. floating or settling particles

Methods

Screw pump

Simulation incl. floating sludge
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Pumping Stations and Agitators

Agitators

Modeling of real geometries

 pressure losses and fluctuations

 swirl freedom and axial velocities in the intake manifold

 deposit areas

Analysis

Pumping station

Analysis of potential deposit areas

Pumping station

Analysis of pressure fluctuations

Optimal flow conditions



Professional CFD analyses – based on leading expertise!

Measurement · Deterministic analyses · Optimization

Secondary Clarifiers

Highest effluent quality and maximum capacity

Your benefits

 maximum safety in terms of sludge overflow and flock discharge

 optimization of operating strategies, e.g. optimal return sludge flow

 variant comparison already in the planning phase

 proof of performance limits even beyond design guidelines

 determination of the flocculation potential

 two- and three-dimensional simulations

 realistic modeling of the settling and flow characteristics of activated sludge

 consideration of sludge displacement into the clarifiers

 realistic modeling of scraper systems

Methods

Status quo

strong flock discharge

Optimization

stable sludge blanket

Rectangular Tank: 

Sludge Level

G-Value DeterminationCircular Tank: 

Velocities above the Floor

unstable zone

stable
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Environmentally friendly technology

and production processes

Secondary Clarifiers

Calibration using measurement of sludge concentration

 calibration of modeling approaches by measurement of

 sludge concentration, 

 settling velocities and

 flow velocities.

Measurement

Highest effluent quality and maximum capacity

Velocity measurement



Professional CFD analyses – based on leading expertise!

Measurement · Deterministic analyses · Optimization
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Simulation

Height of duct cover

Sewers and separating systems

Optimal hydraulic and material distribution

Your benefits

 verification and optimization of stormwater tanks, separation structures and sewer systems

 realistic determination of hydraulic losses

 distribution of water streams

 determination of the separation efficency, e.g. according to DWA-A-102 (AFS63)

 three-dimensional multiphase flow simulation

 free surface simulation

 including particles

Methods

Separation structure

Optimization of hydraulic and material distribution

Separation structure with sewers and sewer shafts

Water level

Deterministic analysis

Hydraulic losses

Transient processes

Verification of a stormwater tank 

with vortex drop shaft
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Professional CFD analyses – based on leading expertise!

Measurement · Deterministic analyses · Optimization

0

20

40

60

80

100

0,00 0,10 0,20 0,30 0,40

c
u
m

u
la

ti
ve

 
fr

e
q

u
e

n
c
y 

[%
]

velocity [m/s]

variant 1

variant 2

variant 3

variant 4

Stormwater treatment

Maximum separation performance

Your benefits

 verification and optimization of stormwater overflow, retention and clarification basins.

 determination of the separation efficiency, according to DWA-A-102 (AFS63)

 testing flushing processes

 realistic determination of hydraulic losses.

 three-dimensional multiphase simulation

 if necessary, with free surface

 including particles

 modelling of equipments, e g. lamellas, screens

Methods

Particle separation

Determination of separation

efficiency

Flushing in the stormwater tank

System with several stormwater basins

Optimization of hydraulic and material distribution

Lamella separators

Optimization of flow direction and flow through lamellapacks
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Stormwater treatment
Maximum separation performance
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Stormwater tanks

Analysis of potential deposits and separation rate
Analysis of the separation rate
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Analysis of particle distribution

Stormwater tanks

Analysis of velocities near the bottom
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