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Previous Works

The complexity of what we are now facing in a rapidly climate changing world suggests that no one
individual, group or organisation has all the necessary skills or competencies either to
comprehensively understand the challenges involved or to design appropriate solutions’.

John Colvin 'Learning to Live with Climate Change' (2009) Open University, UK
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"' Issue statement

wetwall

To reduce impacts on water quality
and availability...

To mitigate climate change...

e Smart cities
Vertical surface

e Nature based solutions (NBS)
Green wall & Constructed wetlands

e Circular economy
Reusing, recycling and reducing




" Integration of Nature based solutions (NBS) and circular economy

wetwall
. oNBS
Increasing natural capital
Constructed ‘ Water quality Thermal comfort ‘ Green
wetland ‘ | wall
LT Preserving natural capital N
v v
Reusing wastewaters Reusing CO2
Reducing withdrawals 3R Reducing temperatures
. . . | i 2
Recycling nutrients Circular ncreasing O
Economy Increasing biodiversity

Reusing materials (filter media)
Reducing CO2 Emissions

Recycling Energy



wétwall

WETWALL innovation: REUSING CORK (Filter media)

Zoenceaf the Total Environmem: G50 [2019) 267 20

Contents lists avaiable at ScienceDinect

Science of the Total Environment

journal homepage: www. elsevier.com/locate/scitotenv

Cork as a sustainable carbon source for nature-based solutions treating
hydroponic wastewaters - Preliminary batch studies

i

J.AC. Castellar**, Joan Formosa ", Ana Inés Fernindez ", Patricia Jové , Montserrat Gonziles Bosch ©,
Jordi Moraté®, Hans Brix *, Carlos A Arias ®'

* LINESY Chair om Suskzingtility, Pohechnic Unhersity of Getslonis, DCalom 1, Termemss 08203, Span

B Departament de CiEncia de Moherisk i Quimoia Fim, (iéncs i Enginyeria de Moierizk, Liniversiist de Borcelong, Mt i Fronguss 1, 8028 Bersong Spein
© Cemimben Cork bnstibte, Mg, Vinoke § Meryer 132, PolefrugellGirons 17200, Spain

4 iterdisciplinery Group of Sdenc and Technolegy in Building, Polptechnic University of Catabniz, Av Docor Marefien 31, Beroslonz 040124, Sazin

* Department of Bostence, Aarhus Unhewsity, Ol Womms ALE 1, Bldy 1125, Azrhers S000C, Demmerk

¥ Wik, Aarins Umhemity Conter for Wiater Tachnalogy, My Munkegerks 126] 8000 Aarbus ©, Denmank

HIGHLIGHTS GEAFPHICAL ABESTRACT

= The reuse of kocal by- products like cork
allows preservation of natural capital

= Cork has the potential toenhance deni- Hydrapanics e
trification in nature-based sol ulons. Wastewater

= A particle size increases, the release of High [MC 5 =N]
carbon becomes slower along time L Low carbon

= Estimations showed that 1.8 m?-319 m? -
of hydroponic wastewater could be
treated.

= Cork particle size isa key parameter o
destgn natwral denitn ficat on sol uhons
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denitrification
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Naw application
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WALL innovation: REUSING Concrete (Filter media)
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CONCRETE) AN REACTIVE FILTER MEDIA TO
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STUDIES
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WETWALL innovation: Design - HYBRID FLOW
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“WETWALL" — an innovative design concept for the treatment of wastewater
at an urban scale
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Hybrid Flow [HF - VF) P
Rising temperatures, inoeasing food demand and scarcity of water and land resources highlight
the impartance of promoting the sustaimable expansion of agriculture to our urban envinonment,
while preserving water resouroes. Treating urban wastewaters, such as greywater and hydmoponic
wastewater, may represent a stralegic poant for the implementation of urban farming, ensuring
fond security, reducing pressures on water resources and promoting climate change mitigation. The
WETWALL design concept propases a unique ecotechnology for secondary wastewater treatment
at an urban scale, which brings the novelty of a modular hving wall hybad flow. This concept is
hased on the integration of fwa established nature based salutionsjecomimetic designs: constructed
wetlands and a maodular living walls. First presented is an overview about the state of the art in the
scope of living walls treating wastewater, in order to identify the main design aspects related to the
performance of such systems, which mainly concemns the removal of nitrates and phosphates. Second,
the WETWALL design conoept is presented. A scheme regarding the sclection of the main compao-

neents, such as plants and substrate, is propossd, and potential structure developments and operabon
strategies are discussed. In addition, considering the scope of integrating the arcular economy with
the design process, potential interactions between this technology and the urban environment are
disaussed. The main goal of this articke is to substantiate the potential of the WETWALL design con

cept as an innovative wastewater treatment at an urban sale

“_'f'l.'ﬁ‘.l'id Flow ["F':'"IE andd VFasl H_-'-] H:r-h,.rid Flow {'I.l' F amd Hl—'" Erymords: Wastewater; Circular economy; Living wall; Construced wetland; Natare-based solutions




WETWALL Design process
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"' WETWALL Design process
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@ WETWALL- Prototype

wetwall
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@ NEXT step - PILOT
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Print modules
Implement at real scale

Water and thermal analysis
Final validation
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