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Kallsorterat avioppssystem i Oceanhamnen, Helsingborg

Kallsortering i nytt omrade i
Helsingborg

Ett system For att producera
mer energi och 6ka
atervinning av naringsamnen
och vatten

Greywater Blackwater Food waste Fertiliser
treatment

Schelbert, V et al (2023), Tre-rér-ut synthesis report. Eawag
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Blackwater Vacuum
Systems

What works now and what is left to solve?

Source Separated Sanitation Summit 2025

Hamse Kjerstadius (NSVA)
Paul Telkamp (TAUW)



Svartvattnet behover vara koncentrerat for atervinning av
resurser
* nu ca 50 x mer koncentrerat &n vanligt aviopp!

Sa koncentrerat avlopp flyttas inte med sjalvfall utan tryck
behovs
« vakuum mellan fastighet och pumpstation, darefter
trycksatt aviopp.

Utmaning: vakuum kraver tata ror och ny kompetens for VVS-
firmor.

 Inte en utmaning: vakuum kraver endast lag energiforbrukning
(ca 10 kWh/capita/ar)



European Experiences

5 larger demonstration areas (1000 — 2000 pe).

Oldest vacuum systems with plastic pipes are 50
years (sweden), others around 25 years (Germany

and the Netherlands).

The long term maintenance
s still unknown and thats
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Examples off ANCHOR material on vacuum

ANCHOR ‘ iterreg - Co-funded by

North Sea the European Union

About us Pilots Get involved! Events News Contact

Lunch talk:
Improving
vacuum systems

Rewatch this lunch talk for water-wise
cities and neighbourhoods!

Date: 04/12/2025 12:00pm - 1:00pm
Location: Zoom meeting

Lunch talk: Improving vacuum systems ANCHOR |
Interreg North Sea

Interreg Co-funded by
the Eurcpean Union

North Sea

ANCHOR

Operations and
maintenance guide

Stages 1 and 2
13 November 2025

Lars Horrdin

Roger Aberg

Hamse Kjerstadius



https://www.interregnorthsea.eu/anchor/events/lunch-talk-improving-vacuum-systems
https://www.interregnorthsea.eu/anchor/events/lunch-talk-improving-vacuum-systems

GERMANY - HAMBURG
JENFELDER AU - HAMBURG WASSER

VACUUM SEWER NETWORK VACUUM STATION

HOUSING UNITS B35 units. VACUUM TANKS 2x 7 m* (Roediger)
(and/or TOILETS} 1298 vacuum toiletes

PRESSURE LEVEL TANK 1:-0,65 bar,y

HOUSE CONNECTIONS 400 TANK 2:-0,45 bar,,

BLACKWATER PUMPS  4x

LENGTH PER LINE 3700 m (total}
Line 1.1 + Line 1.2 (Tank 1}
e VACUUM 6x250 m¥n
COMPRESSORS
DIAMETER 90-125 mm
EXHAUST AIR 4 x activated carbon filtar
MATERIAL High density polyethylen (HDPE) TREATMENT

Classificatie: Intern

SWEDEN - HELSINGBORG
OCEANHAMN - NSVA

VACUUM SEWER NETWORK VACUUM STATION

HOUSING UNITS VACUUM TANKS No vacuum tanks. Jets system
{and/or TOILETS) ‘works without vacuum buffer.
HOUSE CONNECTIONS 11 PRESSURE LEVEL 0,42-0,52 bar

LENGTH PER LINE Line 1: 132 m, @ S0 mm
Line 2: 105 m, @ 90 mm
Line 3: 83 m, § 90 mm

Line 4: 89 m, @ 75 mm

BLACKWATER PUMPS 2 x Flygt

Line 5:25 m, @ 75 mm VACUUM 4 xJets 190 MB
COMPRESSORS
DIAMETER ©75-90 mm
R B EXHAUST AIR Activated carbon filter
MATERIAL High density polyethylen {HDPE) TREATMENT SR SR

Pressure sensor with display and
4G modem

Classificatie: Intern

NETHERLANDS
SCHOONSHIP

VACUUM SEWER NETWORK

HOUSING UNITS Blackwater: 42 houses, 34 toilets
(ami/gvr~ TOILETS) Food waste: not operational yet
HOUSE CONNECTIONS  Blackwater: 5

Food wats: 4

LENGTH PER UNE Blackwater: 375 m

Food wasts: 505 m

DIAMETER @97 mm

MATERIAL PE100SDR 17 PN 8

- AMSTERDAM
- WATERNET

VACUUM TANKS x2m?

PRESSURE LEVEL Between -0,6 and -0,7 bar

BLACKWATER PUMPS 2

VACUUM 2
COMPRESSORS

EXHAUST AIR
TREATMENT

Activated carbon filter




\What works with
blackwater vacuum?

« Sewer transport & pumps
- Treatment and resource recovery
« Growing market of supplier solutions

&

d



Blackwater sewer transportation and treatment works

Blackwater vacuum systems are increasing in
scale (approx. 2 000 persons) and into municipal utilities.

In the demo sites we are developing best practice for
operation of the sewer network and pumping stations.
But it runs already today (Helsingborg 15 000 flushes a day).

The treatment of blackwater is confirmed to generate
more biogas and concentrations suitable for nutrient
recovery. This makes resource recovery plants a real
possibility.

It is vacuum systems in the buildings we really need to solve
to achieve greater spread of these systems.




Left to solve with
blackwater vacuum

Scaling in pipes
Unified design & guidelines

Lack of market available
operation & maintenance for buildings

&
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Final thoughts on vacuum

* Vacuum systems for blackwater have been promoted by
universities since the late 90’s in order to enhance resource
recovery. The last 10 years has seen the first municipal
demonstration sites of a few thousand people.

* The vacuum technology is not yet fully matured, more work
on acoustics and certifications of plumbing companies needs
to be developed. As well as the interface between private
properties and the municipal sewer network.

* Vacuum systems gives a very nice and smooth blackwater
which is beneficial to treat at the WWTP. It is a promising
technology for the future.

e  Further spread of the landbased vacuum systems will
develop best practice among suppliers and installation
companies.

* News 2026: Formation of a blackwater vacuum network with
suppliers and municipal organisations!
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This gap has to be filled. The only way to
fillitis by:

1) More demonstration sites.

2) Increased knowledge spreading to
developers, plumbing companies and O&M



Utvecklingsanlaggningen RecolLab: behandlingsanlegg
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Utvecklingsanlaggningen RecolLab: behandlingsanlegg
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Gravattenrening

Backwash and Chemical Cleaning

Flltratlon

» Aktivslam, trumfilter och E—.% g b I [ﬁ
nanofilter J % . mn . O
T :

0

Collection Nana Heat
_‘ Tank Anaerobic Aerobic Sedimentation Filtration Exchanger

« Extra pilot med kolfilter och .
UV =

« Gjenbruk av renat gravatten .
moijligt

Sludge Return

Underground = |t
Collection |

Anaerobic Basin

Hall, A. et al. (2024) Treatment of greywater with nanofiltration for nutrient removal — 2-year experience from Helsingborg
doi: 10.2166/wpt.2024.050



Gravattenrening

Ut fran nanofilter:

« COD9+ 14 mg/l
« TN 2,6+2,4mg/l e
. TP0,21+0,21 mg/|
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Influent ~— Sedimentation - Nanofiltration

Hall, A. et al. (2024) Treatment of greywater with nanofiltration for nutrient removal — 2-year experience from Helsingborg
doi: 10.2166/wpt.2024.050




Utvecklingsanlaggningen RecolLab: behandlingsanlegg
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* As compared to the biogas production from municipal wastewater: https.//doi.org/10.1016/].jenvman.2017.03.094
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Blackwater anaerobic digester
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Sludge from anaerobic digestion

Anaerobic
digester

|
Sludge tank [g




Svartvatten passar for biogasproduktion

80% TS och 70% COD reduktion
Lag slamproduktion

Optimering av driften och slamtdacket i
UASB | ANCHOR

. COD Biogas
- TS

Mass balance boundary
COD: 69+184q (n 51)
COD: 89 16 g (n: 47) Ts:29+96¢"

Oceanhamnen COD: 324139 (n: 10)

TS 48+0.69¢g(n:5)

Sludge

TS: 42 +899(n: 37 COD: 27 +13a(n: 36)
Anaerobic digester

S

The mass balance of compounds n
source—separated blackwater treatment
at RecoLab, Helsingborg

Lisa Gren




Svartvatten efter rétning

* 98% av kvave (1 200 mg NH4-N/L)
« 85% av fosfor (90 mg PO4-P/L)
« Goda fForutsattningar For atervinning (gjenbruk) avN och P




CO; MgCl;

Rétkammare

RoOtning av matavfall och
svartvatten

Produktion av biogas
Vattenfa till eco:P

Avdrivningstank Fallningstank

Luftad tank o MgCl; doseras

CO; drivs av o Fosfor falls ut i form av Struvit,
Hdjning av pH NH,MgPO, - H,0

Minimerar problem med beldggning

Hydrocyklon

e Struvit avskiljs och samlas
upp i storsack

e \attnet flodar vidare for
rening av kvdve




Struvit: gjenbruk av P

« Finnsi Helsingborg, Ghent, och Nederldnderna
« EU fertilizer (2019/1009). End of waste & ekologisk odling
* Ren produkt (Cd/P <1)!

reve o cwr

Struvite from blackwater

Object mg Cd/kg P Gent and Helsingborg
RecoLab influent 8.1 N P ¥
RecoLab sludge 13

< Recol ab struvite 0.68 i

SPCR178 certification 17
Revaq certification 22



Utvecklingsanlaggningen RecolLab: N- atervinning

« Stripper och reaktor med tillsats av svavelsyra
« Ammoniumsulfati Fast form

NH

NaOH

eco:N

Uppvarmning

Utjdmningstank Stripper Reaktor Hydrocyklon
e Lut, NaOH tillsatts * Ammoniak, NH, dvergar fran e LagtpH e Ammoniumsulfat avskiljs
® pH hdjs vatskefas till gasfas * Fangar Ammoniak, NH_ frin e Samlas upp i storséck
e NH ;—» NH, e Fyllkroppar ger stor kontaktyta gasen
a mellan vatska och gas ® Kristaller med kvave bildas
£ EKOBALANS penatiaten ORI W50,



Utvecklingsanlaggningen RecolLab: behandlingsanlegg
st @ 25 (5
¢ MataVFall Uppsamlings- o Uppsamlings- :‘:\/ o Uppsamlings- @@

tank 80m?2 tank 10m3 tank 10m3

% esundsverket

) Pastori-
serings-
o o tankar

S © 0
28 1 f

Oﬂ % DO

A4

Trumfilter

Rétkammare

o 00AI0= | B

Ozonering \|, R \/v B

Rétkammare

Ammoniakstripper Struvitextraktion
MNatriumhydroxid (NaQH) Magnesiumklorid (MgClz)
Virmaviixlare Svavelsyra [H2504)

\|/ \|/ e a
Atervunnet Ammoniumsulfat Struvit
vatten Energi (NH4)2504 NH, MgFQ, - 6H,0




Utvecklingsanlaggningen RecolLab: matavfall

« Utspatt matavfall
« Ska byggas om for att fa ett tjockare matavfall till rétning

—»{ Hygienisering
= | Biogas ut

Matavfall fran Oceanhamnen -

Rétkammare ut

Integrerat
filter

=] Slamuttag [=»

Nuvarande utformning



Tack for oss!

Interreg Co-funded by
North Sea the European Union

ANCHOR

RSVA

NORDVASTRA SKANES VATTEN OCH AVLOPP

Hamse.kjerstadius@nsva.se
Elin.Ossiansson@nsva.se
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