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Fluid System Dynamics
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Fluid System Dynamics

Laboratory 620 m2, 5t, 200 kW
« Centrifugal pumps (DN 20 . DN350)
« Submersible pumps (DN 200)
* Model experiments (4 X 6 X 1,4m)
» Measuring technology (HSPIV, PIV, LDV)
- efc.
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Fluid System Dynamics

Teaching

e Fluid mechanics

e Fluid dynamics

e Fluid-flow machines
e Wind turbines

e Measurement and sensor
technologies

Professional Training:

www.pumpenfachingenieur.com
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® Nordic Water %
Network

* Nordic Water Network
* Interdisciplinary cooperation platform
* Scientists and students
* Water related topics

Partners
-. « VY o
Technische ' E E NTNU ( VY| politechnika Krakowska
s Kunnskap for en bedre verden ~ aaLsore umiversiTer im. Tadeusza Kosciuszki
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Industrial Revolutions — Water Revolutions
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Smart Water and Wastewater Networks
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Real-time control and Machine 2 Machine
m operation communication

Optimised flexible operation |

Intelligent pump control

Early warning systems n ’
w '\ 555
Ressource
Cyber security . efficiency and

sustainability

Optimised data acquisition
and analysis



MEBA Brvntrumars | |
Innovative mechatronic influence systems for the
operational optimization of complex wastewater systems
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Teststands in laboratory and in
wastewater pumping station
Berlin-Lichtenberg
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IMEBA
Intelligent pumping station — elimination of clogging
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ZIM Herzberg

Pump to Pump Communication: Design of a decentralised
Intelligent network for 5 wet pit pumping stations
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KURAS — Concepts for urban stormwater
management and wastewater systems

R Development and comparison of integrated adaptation
' strategies for urban wastewater systems
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KURAS — Concepts for urban stormwater
management and wastewater systems

Building level District level
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Focal point Storm Water Management
Analysis of individual measures

Kanaleinzugs-
gebietsebene

é Reinigung

\
'

Stauraum im

é;“ Kanal

Slide 13




Technische Universitét Berlin

-..II.lI Evaluation of Measures Fachgebiet Fluidsystemdynamik 'IE

- Benefit for the residents
1. on building level
w_ 1 2. Quality of open space
~——— 3. Urban climate / bio-climate

Benefit for the environment
4. Bio diversity

5. Groundwater

6. Surface water

Economic Effects
7. Direct costs

\/ 8. Use of resources
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-IIII..I Evaluation of adaptation measures
Result of Selected Instrument

Evaluation Indicators of the Effects
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Potential: Best Measure per Category and Effect
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Focal point Storm Water Management
Creating combinations of measures

Local problems + goals in city districts
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Selected instrument

Effective measure combination for a city district
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-......I Combination of Measures
Results of the Measure Planning
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6. Combination of
adaptation strategies
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KURAS — Concepts for urban stormwater
management and wastewater systems
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Wastewater system: P .
Investigation / evaluation : "I 3
of about 40 measures In
four clusters
_
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Pump
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-l.II.lI Definition of Challenges: 6 priority spheres of activity

Focal point Waste Water Systems
Definition of challenges: 6 priority spheres of activity
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Combined sewer
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overflow Flooding Overflow
« \ Wy )
EEEEEEN * S
_ Operational
Sediments reliability of pumping WWTP
in sewers systems effluent
Time scale: 2050
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Problem analysis
Usage of weak point maps
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munlinm
Analysis of Individual Adaptation Measures
Sub systems Investigative tools
1. Simulation of measures with - My : ;
'j Infoworks CS > surface and — ., B
| sewer system .
Surface .
’ 2. Simulation of measures with Al S

Sewer system SIMBA# = treatment plant

)

Pumping system 3. Experimental investigation
Commercial/industrial
experiments in the waste water

system
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Analysis of Individual Adaptation Measures

List of measures

Available at www.kuras-projekt.de
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II'I' k u ra S Konzepte fir urbane Regenwasser-
bewirtschaftung und Abwassersysteme

SCHWERPUNKT ABWASSERSYSTEME

Zukunftsorientierte Anpassung
der urbanen
Abwasserinfrastruktur —

EinzelmaRnahmen
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KURAS — Concepts for urban stormwater
management and wastewater systems

ﬂ Evaluation of
single measuyres ,,

Investigation of P -
sinale r?]easures v Zw  Integrated evaluation of total
9 RS- o system

Combination of measures
to adaptation strategies

Ablagerungen KA-Ablaufwerte




Recommendations for Action

-4

1. Definition of challenges

2. Definition
of goals

* %k
* %

3. Definition of

performance indicators

5. Analysis
of adaptation
measures
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6. Combination of
adaptation strategies

K
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7. Evaluation of
the adaptation
strategies

8. Recommen-
dations for action
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Combined sewer
overflow
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Overflow
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Scenarios
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Flooding
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_— . .
Sediments
in sewers
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Operational
reliability of pumping

systems

Over 40 performance
indicators

L—_ /

Analysis of
the challenges

\

Surface

[

Pumping system

1/

[]

Adaptation strategies for
subsystems and the total
system

L

Potential effect

==

Sewer system

] -

Strengths/weaknesses

€

Cost

T
sl

Formulation of
recommendations

8. Recommen-
dations for action
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KURAS Outcomes

with key figures / evaluation / etc.
for planning and evaluation of measures
for the planning and of the
for the implementation of the method

(published by SenStadtUm)

Soon available on www.kuras-projekt.de
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Conclusions

= Great potential to adapt the waste water infrastructure to future challenges
through measure combinations

= Measure combinations mean increased benefits: synergies in the system
can be used

= ,KURAS-Method” for the integrated planning of adaptation measures for
urban waste water systems was tested in Berlin and works!

= Unique data set for Berlin (analysis of individual measures and measure
combinations) as well as extensive guideline for the application of the
method is available in October on !
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Outlook — Water 4.0

- Einstein Center Digital Systems — Chair Water 4.0
- Innovative Infrastrusture for the Challenges of the future

- New projects: |oT / Big Data / Tele Control / etc.

- Near real time control and operation
- Early warning systems

- Decision support systems

- Optimised data handling

- Intelligent asset management

- Cyber security
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THANK YOU FOR
YOUR ATTENTION
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