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* water supply ' "3 e

* waste water treatment as a resource approach :w

* Drainage...morten SUDS, etc.
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Department of Chemical Engineering,
Biotechnology and Environmental Technology —

SDU KBM

Ambition

We assume responsibility for development of sustainable
solutions and technologies for the future society, climate,
environment and human health.

We assume responsibility for the education of the next
generation of engineers who can take the key role in this
sustainable development.

The department is divided into three units, each with a
specific research area:

SDU Biotechnology
SDU Chemical Engineering
SDU Life Cycle Engineering

Det Tekniske Fakultet




Outline

Introduction
Example of the trends within the wwt sector

Example on innovation/joint development wthin
urban drainage design




Sustainable Utility

Per Henrik Nielsen
phn@vandcenter.dk
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Ejby Moelle WWTP

410,000 PE BNR facility
76% energy self-sufficient in 2011




Changes in energy profile for VCS

kWh Energy consumption 2011 - 2018 VCS Denmark
15 000 000
e Transportation
internal + eksternal
e Administration
10 000 000

e Heat consumption

5 000 000 == \\/ater production +
supply

e Pumping stations
wastewater

2011 2012 2013 2014 2015 2016 2017 2018 e \WWTP

@ Solar panels

-5 000 000
e Power production
\ biogas
-10 000 000 S~ = Heat production
~—— biogas

\/ * Net energy

consumption VCS
-15 000 000 Denmark




Full-scale plant for P-recovery,
Aarhus Vand

Version 2.0 to be commissioned in November 2017 at
Marselisborg WWTP

Reuse 50% of the Phosphorous in the wastewater
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Opening of the plant in Aaby by the danish minister of environment in november 2013




34 Generation Biogas plant — Anaerobic-Based Biorefinery

Wastewater, organic waste and

Crude Oil residuals
Changing the
Paradigm:
From “CH,"”
To “CH,0"
: s ‘g' kL
Petroleum Refinery Bio- Refinery
Fuels Petrochemicals Bio fuels Added value
Aviation Fuel Olefins and Aromatics for Biogas Bio-chemicals
Kerosene polymers, resins, adhesives,
Gasoline detergents, fibers, lubricants

Fuel Oil

DET TEKNISKE FAKULTET
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Department of Chemical Engineering,
Biotechnology and Environmental Technology

RecoverP - Recovery of phosphorus from
wastewater treatment systems
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Capture of P ; ;
into biomass => ﬂ

DIGESTER

Release of

P into bulk <:
liquid

Concentration and ‘ High-value
crystallization P-products

WP1&2
Aim: To increase phosphorus recovery from wastewater and Sludge S_TPRAGF
I H H handling Release
transform it into high quality phosphorus products that can be of P
used in agriculture and industry. )
Outcome: A novel hybrid process of oxidation and crystallization WP3 &4 SDU-&
is developed allowing up to 90% of phosphorus recovery rate with

improvement of products purity. Results published in 6 peer-
reviewed articles, one pending patent (W02019057984).

Financial support: Innovation Fund Denmark,

Other participating parties: Kriiger A/S, VandCenterSyd, Aarhus
Vand, Billund Vand A/S, herning Vand, Aalborg forsyning,

4106-00014B. University of Viena, KU Leuven, Institute of Chemistry of
Clermont-Ferrand.
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Citizen involvement?
..because they hold 2/3 of the solution

2/3 of the runoff comes 1/3 of the runoff comes
from privat areas from public areas

... In our average residential areas




Cykelarena - Hgjstrupparken

Parks

Road + waterway Mo -

SUDS-land development Curbextension - Lahl
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Using SUDS as separating-approach in a combined sewer area

® The project in bullits...

L+ 20 hectar residential area
g « Combined sewer

aalos - « Capacity problems

P l @] © SUDS as sewer-sparation
\ - ’ - H
o x « Public and private S.water
5 8 © Added value

-

-

e By
754 ”

nova
TeCH
Lyon 2019

|



(-
O
7))
(-
()
)
()]
O

log

TEeCH
Lyon 2019

{

to WWTP

Ly



HAR DU SET MIT
SMUKKE REGNBED?
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Meeting citizens on their home turf, works good
« SoMe is good, but can be a loos canon

« Street-meeting

N e  "Office-camping

SPBRG LOS! * Project Facebook
VIGIREN * "Neighbor-nudging”

« "Garden-walk-about”
* Public meeting
* News-letters
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Deallng Wlth the Sceptlc fOI’ Somethlng neW...externallylinternally
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Thank you for
your attention



