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Waste water treatment plants (WWTP)
Current status
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- > 1800 WWTPs in Austria
« 20% of energy demand of municipalities for WWTPs

'« Energydemand ca. 40 kWh per inhabitant and year

_
Wwww.aee-intec.at

N N {5 o sud s

« Missing link to gas or district heating grids - no
motivation for surplus production of biogas from WWTP

« Flaring of biogas AND avoidance of producing too much
biogas
LU | |
 High energy demand for removal of Cand N

« High energy demand for NH;-production (e.g. for
fertilizer)
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Waste water treatment plants (WWTP)
Current status

* Huge investment needs in WWTPs in upcoming years

Investment needs (Austria) [Mio €]
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Source: Branchenbild der ¢sterreichischen Abwasserwirtschaft 2016 (adapted in English)
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Emerging technology:

Nitrogen recovery with membran distillation
’ /

Membrane Distillation (MD) is a
thermal separation process, in
which only vapor molecules are
able to permeate through a porous
hydrophobic membrane.

The driving force in MD is the
partial pressure gradient across
the membrane.

Nitrogen is recovered in the form of
ammonia (NH3) permeating as
vapor through the membrane -

nitrogen membrane distillation
(N-MD)
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N-MD and energy network integration
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Measures to increase biogas surplus

AEE INTEC

Increase biogas production

« Advanced pre-cleaning _ _
(increase primary sludge with e.g. mikro sieves)

- Alternative nitrogen removal
(e.g. N-MD, nitrogen stripping, Anammox)

* Increased retention time in digestion tower
e (Co-substrates)

Decrease internal biogas demand
« Thermal efficiency of digestion tower
« Alternative heat concept with heat pump
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Method - DEST (Decision Support Tool)

www.ar-hes-b.aee-intec.at

Publikationen
Downloads fiir Abschluss-Workshop 01.02.2018 Graz

l Leitfaden - Energie und Wertstoffe aus Abwasser (1,5 MB)
l Technologiebeschreibungen - Energie und Nahrstoffe aus Abwasser (0,8MB)
l Manual fur das Decision Support Tool (2.3MB)

l Decision Support Tool (4,6MB)
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Scenario [1] — Baseline
CHP
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waste water treatment -

CHP

heat pump
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Source: AEE INTEC
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Scenario [2] — Biogas Increase
pe— Biogas increasing measures, selling biogas
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Source: AEE INTEC
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Scenario [3a] — N-MD
like [2] but with N-MD
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waste water treatment -
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heat pump I-
powerZgas
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Source: AEE INTEC
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Effect of N-MD
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Nitrogen N
recovery

Electricity
balance

Biogas

Construction =

Recovery of 49 kg/d nitrogen in N-MD. This equals to
229 kg of pure ammonium sulphate (fertilizer).

- 135 kWh/d electricity demand for aeration in activate
sludge treatment due to alternative nitrogen removal

+ 126 kWh/d electricity demand for heat pump for
providing heat to the N-MD

+ 10 kWh/d for operating the N-MD

+ 230 kWh/d biogas yield (+ 3.5 %) due to decreased
COD demand in activate sludge treatment due to
alternative nitrogen removal — COD now available for
biogas production

- 660 m3 of main cleaning basin. The main cleaning
basin can be reduced from 3,980 m3 to 3,320 m3
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Energetic, economic and ecological analysis
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280 -907 -991 824 896
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Scen 3a Scenl Scen 2 Scen 3a
957 1.946 1.524 1.299

Source: AEE INTEC
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Initiated iImplementation WWTP |
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* New heat station of district
heating provider at WWTP

« Heat station for new buiding
complex (500 m)

« (Garage and digestion tower
heated b?/ heat pump (with
other buildings of WWTP to
follow in upcoming years)

Source: GoogleMaps
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Initiated iImplementation WWTP I
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* Currently planning
phase for expansion
and renovation of
WWTP

« Heat pump for whole
WWTP

« N-MD for nitrogen
recovery

« Biogas pipe to district
heating central station
(1,000 m)

Source: GoogleMaps
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Conclusions

_+ WWTP will develop into resource recovery plants and energy hubs
External utilization of biogas key to internal thermal efficiency
N-MD can play a role in resource recovery AND energy efficiency

» Decision support tool (DEST) openly available
- www.ar-hes-b.aee-intec.at

Source: AEE INTEC
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