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Water Smart Industrial Symbiosis

SYMBIOSIS BETWEEN:

INDUSTRIAL SECTORS SERVICE PROVIDERS

i fii= =\ MUNICIPAL
AGRO-FOOD ﬁ@é‘"' e UTILITY
= MULTI-INDUSTRY
BEVERAGE
L0000, 0 UTILITY
CPETROD ‘ SPECIALIZED
CHEMICAL Al SME

WATER SERVICE
BIOTECH —_@ e PROVIDER

ULTIMATE

TNU | Norwegian University of
Science and Technology

I’jiﬁ __W ) PROCESS
ki
A) ULTIMATE
AGRICULTURE PROCESS

NUTRIENTS
/ MATERIAL

iy

INDUSTRY

©
>
0} wasTeATeR

& B 4
anouy,
A
" %g D> INDUST ELECTRICITY /
";: =" CONSUMER ( HEAT
H



Az IMX Process based on Co-

Creation

ULTIMATE

. ;o Explores synergies between Art PIaYbOOk
P'%paces ¥%  and Technology in the design

- o ; i ULTIMATE
and bl of the X e
—_— = .

Version 1
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The project leading to this application has received funding from the European Union’s

Horizon 2020 research and innovation programme under grant agreement No 869318 Csz, CS3 and ng were chosen for |MX engagement
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LIVING LABS

Open Innovation
Learning in practice

ULTIMATE'S

CO-CREATION EUWVATTLE COMMUNITY OF
Play and Community ENGAGEMENT S -1-¥. Yo J [od (o(e] )]

Engagement Integration and
Learning by doing Peer Knowledge

and reflection Learning with peers
‘ | | and experts

PLAYBOOK

Multi-use Playspaces
Learning beyond

[
Immersive Narrative / Art and

Technology Interventions in 3
Case Studies

The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318

WP3 involve and engage stakeholders (NTNU)

In ULTIMATE we are combining
AR and Digital Storytelling
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What we did

IMX@CS2 IMX@CS3

Projector Stand

Table

with Aluminum Legs and table
thickness / frame

Leg/frame thickness = 4 cm

Location-based AR — Water Smart Industrial Symbiosis
An interactive journey AR - Rosignano and Cecina on a
on wastewater laser plotter interactive table

treatment process at
KWRs head quarters

The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318

IMX@CS9

Fictional Water Smart
Industrial AR on a physical
interactive floor map
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CS2: An AR IMX with a gaming element

The whole experience is located in the premises

of KWR institute in Nieuwegein, Netherlands.

Sites 2-5 include physical stands with

the following markers on them:

There are 5 locations (sites)
as shown on the map. The
user starts at site 1 where the
app-is downloaded and

installed.

The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318
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Playing the game

Scanning the marker = ‘
and clicking on the AR B T S :
Object as we see on E system in the correct order for treating At eaCh Slte the user

wastewater and retuning the treated water |

. back into the water system (such as a lake
th e p | Ct ure. ~ orriver). You can move components by

dragging.

needs to complete

T X
]

various tasks in order to
move on to the next

site.

STATUS

The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318



CS2 example tasks

Where is the drinking
water in the
Netherlands coming

6/6

Making drinking water

from?
produces waste, this
waste has no value. Find your way out of this
maze.
Rain water 5
Instructions:
River water O The robot is moved
. forward by pressing and
holding down the green
EEaWater arrow. The robot is
turned by turning your
Groundwater phone.

Wastewater

STATUS

STATUS

multichoice questions  sorting things related to water true/false statements getting out of a maze

The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318
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CS2 gaming example

The user starts with
120 liters of water and
with each wrong
answer, some amount

of water is lost.

Incorrect!

You lost 5 liters of water.
You have one more
attempt.

Your current score is:

115 liters

A
|

STATUS

At the end of the game the user
can use the rest of the water
for different activities such as
taking a shower, flushing the

toilet or washing the dishes.

STATUS

Horizon 2020 research and innovation programme under grant agreement No 869318

- The project leading to this application has received funding from the European Union’s



The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318



The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318
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Watersources

The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318



An interactive
table

r

The project leading to this application has received funding from
Horizon 2020 research and innovation programme under grant agreement No 869318 1 4
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Horizon 2020 research and innovation programme under grant agreement No 869318




CS9 - An AR IMX with an artefact

The map represents a fictitious town
where each marker is an industry or
establishment. The user installs the app
and through it, the user can learn more
about these places in the infographics
part of the experience. Here, the markers
are scanned and AR objects appear that

can be manipulated.

Map is a 3x2m vinyl floor

The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318
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CS9 Marker based infographics

Scan a marker
with your
device

The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318
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Welcome to the
escape room!
How can | win this game?

Make sure you meet the demands
of the water reductions and the
new industries that you wish to

add are receiving enough water.
Good luck!

r (reused): 80%
W (waste): 50 %
d (demand): 4m’
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Escape room

The project leading to this applica
Horizon 2020 research and innova|
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Contact

Andrew Perkis
Professor and director
NTNU-IES

The project leading to this application has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 869318
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