Downloaded from orbit.dtu.dk on: Apr 23, 2024

DTU DTU Library

i

Life cycle assessment - Alternative water supply for a building block

Brudler, Sarah; Godskesen, Berit; Rygaard, Martin

Publication date:
2020

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Brudler, S. (Author), Godskesen, B. (Author), & Rygaard, M. (Author). (2020). Life cycle assessment -
Alternative water supply for a building block. Sound/Visual production (digital), Technical University of Denmark.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://orbit.dtu.dk/en/publications/f12b4b80-5554-4243-a9ac-e0e5842d2a58




=
—
—

I

Life cycle assessment
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building block
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Assessment scope

Provision of 250m?3 of water per year for
toilet flushing and laundry in a building
block from an alternative source to
groundwater

 All processes over the whole life cycle of the
different systems are assessed

A1 « Environmental impacts are quantified using

Drinking standardised life cycle assessment methods
water and databases

treatment

» Impacts are shown exemplarily for climate
Groundwater change (as emissions of CO, equivalents)

3 September 2019 DTU Environment
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System setup
1.1 Rainwater system: tanks

» Roof runoff is collected in underground tanks
(15m?)

* No treatment

* Pumping to apartments

3 September 2019
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System setup
1.2 Rainwater system: basin

« Roof runoff is collected in a basin (10m3) and
an underground tank (5m?)

« Simple UV treatment for disinfection
* Pumping to apartments

Basin: 10m?3

Pump

Tank: 5m3

3 September 2019
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System setup
1.3 Greywater system

» Greywater from bathroom sinks and showers
is collected in a tank (1m?)

« Biomembrane treatment integrated in tanks
* Pumping to apartments

Biomembrane
treatment

3 September 2019
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Flow charts
Baseline

Baseline

Runoff

Grey- Treatment
water L

J

( )

Ground- }! _
water Treatment @J \Treatment

* Runoff is discharged in a separate sewer without
treatment

» Greywater goes through the wastewater
treatment plant

« Water demands for toilet flushing and laundry are
covered by groundwater

TR

zzi

J
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Ground- }’ _
water Treatment ‘@J \Treatment

« Water demands for toilet flushing and laundry are

covered by (treated) runoff Treatment }, @J { Treatment |
» Greywater goes through the wastewater -

treatment plant Grey- [ Treatment |

* No groundwater needs to be abstracted water L y

Ground-
water
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Rainwater systems
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Flow charts
Greywater system

Baseline 1.3 Greywater system

N g
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water Treatment @J \Treatment

* Runoff is discharged in a separate sewer without
treatment

« Water demands for toilet flushing and laundry are
covered by treated greywater

* No groundwater needs to be abstracted

TR

zzi

J

Ground-
water

3 September 2019 DTU Environment
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Process inventory

- 1.1 Rainwater: tanks 1.2 Rainwater: basin 1.3 Greywater _
Collection | Tanks Basin Drainage Tank Collection | Tank Membrane | Pump Supply Avoided
pipes pipe treatment pipes treatment pipes treatment

Materials PE Rubber PVC Lamps
Gravel Gravel Steel
Transport  Truck Truck Truck Truck Truck Truck Truck Truck Truck
Con- Excavation Excavation Excavation Excavation
struction Soll Soil Soill Soill

transport transport transport transport

Operation Excavation Electricity Electricity Electricity Electricity
Sediment
transport
Decom- Truck Excavation  Truck Excavation Excavation Truck Truck Truck Truck
mission- Recycling  Truck Incineratio  Truck Truck Recycling Recycling Recycling Recycling
ning Recycling n Recycling Recycling
Backfilling Backfilling

3 September 2019 DTU Environment
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Assessment Scope
Functional unit

100m3/d

Provision of 100 m3 of water per day for
industrial laundry from an alternative source
to groundwater

100m3/d -
Drinking

water
treatment

Wastewater
treatment Groundwater

plant

3 September 2019 DTU Environment

 All processes over the whole life cycle of the
different systems are assessed

« Environmental impacts are quantified using
standardised life cycle assessment methods
and databases

» Impacts are shown exemplarily for climate
change (as emissions of CO, equivalents)
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System setup
Recirculation and stormwater as alternative water source

« Wastewater from laundry:
— 75m3/d goes into treatment on site
— 25m3/d is discharged to the sewer

100ms3/d

2 « Stormwater: 25m?3/d is provided from
=.-| Treatment — downstream basins, pumped in a new pipe
100m?3/d (system 2.1)
— upstream basins, transported in an existing
pipe (system 2.2)
* No primary treatment is included except for a
sand trap

25m3/d 25m3/d

Wastewater
treatment plant

Sand trap

EENS

3 September 2019
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System setup
Treatment system

it » Design specifications are not yet available
(tank sizes, materials, etc.)
Fra vaskert Flotationsanleeg Buffertank
~_ m@ Buffertank * Only electrictiy consumption included in the
Flokkulerings- okkulerings-
w1 assessment
e R W - Assumed to be the most important process
Til vaskeri R — 4 7\
/ NN z
Patronfiltre
Rent vands h
tank med UV

3 September 2019 DTU Environment
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Process inventory

2.1 Downstream basins

Materials Iron Concrete
PE Gravel
Transport Truck Truck Truck
Construction Excavation Excavation Excavation
Solil transport Soil transport Soil transport
Operation Electricity Inspection / Electricity Electricity
cleaning
Decommissionning Truck Truck Excavation Excavation
Recycling Recycling Truck Truck
Recycling Recycling

3 September 2019 DTU Environment




