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SMARTURBAN SPACES

HIGH-QUALITY
ENVIRONMENT FOR
WELL-BEING IN
SANT CUGAT 2050

In 2020, the citizens of Sant Cugat enjoy a
high-quality erwirenment for well-being,
People feel responsible for sus tainability
and engage in collaborative urban planning,
use and mainterance,

A high-quality living env iron ment supports
healthy lifestyles. An ecological systern
conrects the green areas and enables
multifumctional use of urban spaces. The
result is an increase in social activities, ard
inwalking and cucling.

The newest techrol ogies are applied in the
rmiaterials usaed in buildings and urban
spaces, Forexample, materials that can

clean the air and take advantage of the
kimetic energy of cars, bikes, and pedestrians
transforming this energy into other forms
that are useful for citizens, Circular systems
forwater, food, waste and energy are
rmanaged efficiently for maximum re-use of
resources,

The ervironment is designed around people
as users of different urban spaces, such as
school areas, parks, streets and urban green
{visualised inthe top layer of the desired
future scenaric), The spaces are supported
by srmart systerns to allow for a variety of
services. All subsystems are balanced by the
city "brain’ {top right) This is all brought
togetherinthe city landscape as a haolistic
city ecosystern, inwhich all materials, water
and airflows are of high quality.

Elements of the desired future scenaric are:  Empowered people

People are proud ta live and/or work in Sant
Cugat. They drive initiatives, supported by
the adrninistration, Social discussion groups
[with good representation of the
carnmunity) co- create their lving
ervironment. & database with the latest
data and historical knowledge supports
livimg with lower use of resources. Visibility of
the (now inwvisible) infrastructure and
resources enables responsible management
ond anticipation by citizens themsehves,
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material flow

Multi-use of urban space

The urban spaces all over the city are used
more flexible and cater for different activities,
Spaces can be rented for short-term use (e.g,
playing football) or for longer-termn use (2.g.
urban gardening) through an app, Facilities
can also be booked, andwill be tuned to the
activity (business mestings, sports and
garnes, picnics ete.), Citizens engage in sodal
activities with respect for the environment
and for cther people, The elderly, children
and the disabled can use the spaces safely,

R4E - Roodmaps for Ensrgy - Vision Development - D22 Visualizaticn Diesired Future Scenario Smart Urban Spaces Sark Cugat 2050

Resilience of the city

The resources ovailable in the different areas
are shared at city level in a circular system.
This is done teritorial ly — to understand and
menitor the (natumal) resources; socially — to
erable the awareress and interests of people;
technalogically — a systern and grid to make
the resources accessible and to respond to
chonges and emnergencies; and economically
— to allow continuou s improvement, Ina
‘sustern-of-systemns, everything is conrected
and maintained as a single infrastructure,

Open daota & smart grid

The systermn includes a centralised data base
cortaining different types of data from
different stakehalders on all services and
ossets in the city. The brain’ of the system
articipates the expected use ard corditions,
suggests actions suited to users’ needs and
optimises the use of the infrostructure and
resources, |t emables people to make chaoices
in complex situations, The data is accessible
for the developrment of new apps and
services by entreprensurs,

Financing model

Mew solutions and systems are needed, and
these require new financing meodels and
cooperation by the stakeholders, The
administration and social conscious citizens
jointly imvest in the living emvironrment.
Public spaces, rescurces and data are used
for valuable new services (g, food delivery
for picnics in the park orthe use of spaces as
terraces) to generate revenue enabling
sustainable business and further
investments,
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SMART CITIZENS
ENJOY SMART
BUILDINGS IN SANT
CUGAT 2050

SMART BUILDINGS!

In 2050, all the stakeholders in Sant Cugat
walue collaboration and shared
responsibility to manoge their enengy
pro-actively, Both owners and ocoupiers of
buildings value the opportunity to save
energy ard wiater.

They do this by using the latest
energy-saving technologies and energy-
efficient systemn designs. These concepts
add up to significant erergy savings. But
people dor't hove to make any
compromises on the comfort of their (livirg)
ervironment. The latest technologies are
also applied in the materials used in
buildings and in the urban space. For
stamplewith rmaterials that can clean the
air, and take odvantoge of the kinetic
energy of cars, bikes and pedestrians,
transforming this enengy into other forms
that are useful for dtizers.

Renewable resources are valued because
they create a self-sufficient smart enengy
grid connecting all the individual buildings
and neighbourkoods.

The desired future scenarioc mokss a
distinction between the different tupe of
buildings — family houses, apartments,
pukblic buildings and offices — addmessing
spedfic opportunities and soluticns. Thoss
solutions can also be applied in ather areas
and categories when the nesd arises.

Blemenits of the desired future scenario are:
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Family houses

Apartments

Smart communities

In 2050, owners of family houses are aware
of the nieed for sustainable energy, water and
waste services, They invest in systems and
shiare them with their neighbours, so together
they con afford a range of solutions for enengy
(generation and storage), water, food and
waste. Together, they form a selfsufficient
community. Smart homes provide a high
level of comfort, with easy access to services
like healthecare, o pecple can continue to live
independantly in their own homes.

Saving through sharing
Apartments in 2050 provide both shared
and private areas and services, Mext to
gyms, gardens and swimming pools,
sharing olso extends to kitchen, dining
areas, office spaces forteleworking, and
rmany ather facilities. Green roofs provide

shared gardens and urban faming spaces.

Theese are interconnected to provide green
walking routes. Basernents offer common
parking spaces for bikes and charging
poinits for shared wehicles.

R4E - Roadmaps for Energy - visian Development - D22V isualisation Desired Future Scenaria Smart Buildings Sant Cugat 2050

Empowerment by example

Public buildings in 2050 are like a senvice
rather than just a space. They moke efficient
use of space by adopting to the needs of
the users - e.g. smart services to optimise
behay icur. Noture and natural rescurces are
used, like plants and green, to reduce the
impact of the building. Public buildings are
showroases forthe highest possible energy
efficiency and teach and em power citizens
towards sustainable behaviour,
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Campuses as incubator

In 2050, offices and campuses are small
willages in therrsehes, providing local
facilities and services. They open up to
citizens and connect to the community. The
controlled ervironment of compuses and
the predictable potterns of use, make them
iealincubators to test new solutions for
energy schange, self driving mobility and
ather shared services. All systems use and
provide open data, supperting start-ups in
developing new business.

Open smart grid

In 2050, asmart grid connects all buildings
and public services. The system is accessible
by all users and providers of energy, water
and other resources (woste disposal). It
allows users to choose from o range of
available options. It brirgs together supply
and demand, anticipating weather and
other conditions and use patterns. The
sustern enables self-sufficiercy at city level.
It uses cpen data, although citzens are in
chaorge of their own data and of the sustem.
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SMART BUILDINGS ROADMAP SANT CUGAT

URBAMN BUILDING
PLANNING
MATERIALS &

CIRCULAR SYSTEMS

POLICIES &
LEGISLATION

2020

EMNERGY-SAVING
BUILDING SOLUTIONS

ISTAINABLE ENERGY
TRANSITION

ENMERGY SHARING

ICT & BUILDING
MAMAGEMENT SYSTEMS

aing

VALUES, MOTIVES &
BEHAVIOURAL CHANGE

INNOVATIVE
BUSINESS MODELS
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2030

SMART BUILDINGS E‘

Desired future scenario

SMART CITIZENS ENJOY SMART BUILDINGS IN SANT CUGAT 2050
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2op°m4”s Project proposals
%" BUILDING STRATEGY

Projectn. 1 - “CITY@I LDING’S DATA PLATFORM”

The goal is to have a kind of library where users can share all database
with regards to sustainability in buildings, a platform where users can
interact and get/offer whatever they need to improve the energy
performance of their buildings, where they can get proposals to make
retrofitting easier. for those who aren’t experts and want to take a
decision if it’s convenient or not to plan a retrofitting. The platform
will allow to make visible best practises in terms of sustainability, and
will let policy'makers to be up'to date
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KEY QUESTIONS TO BE ANSWERED |

o Do allofus agree on the |mportance of including both private and
public buﬂdmgé7 ' @
o Which should be the levels o mteractlon
o Potential users: |
o Policy makef:s
Energy suppliers

|
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Private companies
I
Government :
i
1
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1
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Technicians
Research centers
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2op°m4”s Project proposals
%" BUILDING STRATEGY

©
Projectn. 3 - “EN%Y BALANCED BUILDINGS”

 To tackle the topic, using projects 1 and 2 outputs we’ll analyze
buildings energy production capacity as well as their energy demand,
merging all these inform@ we’ll be able to define new strategies or
policies to create as many individual projects as needed to balance the
energy performance among buildings at a city level. Retrofitting
projects will be develop within the context of the project just to reduce
the energy demand as much as possible as well as smart grid projects
will arise just to make balancing feasible while fostering renewable

energy sources.

®
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o What do we ha
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KEY Q

o Retrofittin
o Whenis
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KEY Q
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A platform to integrate city’s building energy
information with public data
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OpenData_Sant Cugat integrates data from the following sources: : i

CITY DEPARTMENTS DATA

Environment Water and solar equipment inspections §
Technical Services Building permits

' Urban Quality Water consumption

OTHER PUBLIC AGENCIES DATA

Catalan Housing Agency Building technical inspections

Catalan Institute for Energy Energy performance certificates
| Cadastre Building geometry

Barcelona Metrnp-nlitan Area Solar radiation maps

i

©2017-18 ARC Engineering and Architecture La Salle — arc.salleurl.edu
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Visualization scales

Open 5ant Cugat
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e building displayed on the map

obtained from multiple data source
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Combined HEat Supply System by
using Solar Energy and heaT pUmPs

European

Commission
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SET UP

Sant Cugat’s Sport Center pilot

The pilot aims to heat the
large swimming pool (25 m
long) of the Sport Center

The main components of the
project is a high efficiency
ASHP (COP 5.0) designed for
he project, and a big scale
TSE (100 m3)

European
Commission

WELLNESS CENTER

Thermal Energy Demand

o

P ———

]|
e |
S|

Temperature (°C)

g ¥ & 8

&

Sant Cugat —Sports Centre (Budget: 800,000 €)

Bid
Final design Canstr. Starts Constr. End
| | |

Original status: CHESS SETUP proposal: Results:
Openevery day Investment cost: +  Demand covers (large
Thermal energy demands: 570,000 € swimming pool):
1large swimming pocl 160 PV-T (256 mZ) 50% yearly contribution
1small swimming pool 45% seasonal thermal eff. (208 MWh/ fyr)
15pa 15% electric eff. 100% summer contribution
Showers 100 m*thermal store *  Energysavings:
Dehumidifier [20°C - 45°C) 187 MWh/yr thermal;
Heating 1 heat pump 60 MWh/yr electrical;
Current HVAC system: Gas boilers §7.5 kW thermal *  CO:savings:
Thermal demand: 17.2 kW electrical 65 TCO:fyr
Total: 1,645 MWh/yr COP5.6 +  (Costssavings:
Large swimming pool: 421 MWh/yr 1 buffer tank {1 m3) 21,000 £fyr

SRS ORI S - S i 37 5 38
\ﬁ}:é’f fd‘ "f; —THinal thaik [C]
First proposal: Rev.1(04/2017): Rew. 1l (09/2017):

= 1,600 m3thermal storage

*  5B0PV-T (900 m3)

= Demands covered:
100% all swimming pools
22% DH (summer only)
11% DHW (summer only)

= Lostl

= 200 m3thermal storage

* 350 PV-T (560 m?)

= Demands covered:
100% all swimming pools
7% DH {summer only)
0% DHW

*  Cost: 1,600,000 €

* 135m3thermal storage
=  255PV-T (408 m?)
*  Demands covered:
B0% all swimming pools
0% DH
0% DHW
= (Cost: 1,300,000 €

CHESS SETUP contribution

== Spimming Pool thermal demand

Rev. Il (10/2017):
= 100 m3thermal storage
* 192 PV-T (307 m3)
= Demands covered:
50% all swimming pools
0% DH
0% DHW
»  Cost:1,200,000 £

Rev. IV (11/2017):
*  100m3 thermal storage
«  160PV-T (256 m?)
*  Demands covered:
50% large swimming pool
0% CH
0% DHW
*  (Cost:950,000 £

This project received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 680556
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Project co-financed by the European
Regional Development Fund

Introduccio al Projecte CESBA MED



Objectius

J Lobjectiu principal de CESBA MED és la creacio, test i capitalitzacio d’un
sistema d’avaluacio de la sostenibilitat d’arees urbanes de la Mediterrania.

J Altres objectius més especifics son:

= Millorar la qualitat i la mesurabilitat dels Plans de millora urbana i

d’edificis publics

= Reforcar les capacitats de les Administracions Publiques a través de

formacio’ ISSUE Score| Weight
A Built Urban Systems -1,0 1% .ﬂ h
B Economy 1,6 5% CESBA
€ [Energy 02 | 0% nas] s
D Atmospheric emissions 1,4 19%
E Non-renewal ble sources 5,0 8% A aauised with GRS
F Environment 3,5 20%
G Social aspects 4,8 17%
TOTALBUILDING SCORE 2,2

2 FAIRLY GOOD

PASS

HILCITCyY &
/WVediterranean _ geem=

@ cesBA MED
the Eul

(

Generalitat de Catalunya AJUNTAMENT DE
Y, Departament de Territori ‘@‘ SantCugat
i Sostenibilitat

ppppppppppppppppppppppp

CESBA MED Co-Creation Workshop

21.11.2018 24



I leewTREND

NEW Integrated Methodology and Tools for Retrofit
Design Towards a Next Generation of ENergy Efficient
and Sustainable Buildings and Districts

Project Overview

Ajuntament de Sant Cugat del Valles

Horizon 2020 Research and Innovation Framework Programme NN
H2020-EeB-2015 Innovation Action * *

* 4 Kk
. AJUNTAMENT DE SANT CUGAT ~ NOVEMBRE18
© Copyright NewTREND Project 2016 - All Rights Reserved Grant agreement no.: 680474
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ﬂ@ Horizon 2020 Research and Innovation Framework Programme e .
I H2020-EeB-2015 Innovation Action ol
* INewTREND Grant agreement no.: 680474 1.0

e Data collection manager
e Integrated e Data storage and use (DIM server)
e Collaborative S AVEICRGES o NewTREND platform (project management)
eCollaborative design platform CDP
e Simulation and design hub
e Technology Library

Methodological

framework

® Energy at the core

e Participatory

0 Stakeholders and design
» DI e Behavioural
N EWTR E N D engagement models and
algorithms

e Financial planning

Demonstration ) Hun.gary Business templates
’ S!oam perspective e Performance based
¢ Finland

business models

ORTA © Copyright NewTREND Project 2016
& siitighton e oo




SUN HORIZON PROJECT: Executive Presentation g & Horizon

Sun Horizon

Sun Coupled Innovative Heat Pumps

sunHorizon

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N. 818329 -



Horizon

The pilot will be based on the FAHRENHEIT hybrid adsorption-compression chiller, where the
adsorption unit will receive heat from High-Vacuum Solar Thermal Panels.

/ CURRENT SITUATION -“\. //1/-’_ FUTURE SITUATION _%x\\\
IIII __________________________________ I1II . .
Heating | SunHarizon technologies
Air to water heat 1 -
l‘ ;l - == l involved
| 93.6 kW (cocling) I
A 96.3 kW (heating) :
- || Thermal Stosage hemelstoree FAHRENHEIT hybrid chiller :
::5‘5 :\':,'dv f;z:ltli:zll 1000 . Electric chiller - . Ads;lirtion i FA H R E N H E IT
B _‘ — s | ™ ; TVP solar panels
Cooli t
i Thelma: Storage L j: THERMAI— STD RAEE
t

\ TVP solar panels

\ / \ 240 m? (120 kW) /

The appliance of this solutions will suppose a positive environmental impact.

Primary energy savings: [70.34 MWh/year
GHG emission savings: 20.23 t£02/year Investment: 134,000 €

. AJUNTAMENT DE SANT CUGAT.
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GEOTHERMAL TECHNOLOGIES

:***** This project has received funding from the H2020
LR programme under Grant Agreement No. 792210
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San Cugat Site Talence Site
Primary School

Office Space
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Conference and Office NUIG Kingfisher
Center Sport Center

GeoFit - Funded by the EC - G.A. 792210
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