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EU population:
/.2% of world's population
(205 million)

source: h’r’rb://epp.euros’rc’r.ec.europo.eu/por’roI/poge/por’roI/populo’rion/dc’ro/moin_’robles

EU energy reSIdenT|dI demand
22% of world's demond

¥ soUrce hﬁp //www eia. goy/forecels’rs}’leo/bélIdéngs cfm 1 " \ \ Vi &, ' v
, ‘ » ~", ® ' - ¥ 4 ‘ = 5 L = '?’ ~ . : ‘ ,
) WiYaS e W \ > ‘g: s Yy ¥l Wy & \. k- ¥ g i ?" ’ .
. “ ) £ ’ "",T. - Y : 4 W W (5 - ¥ .~ < 3
z ~ \g’ f’ _ ‘é ;-1 ’% t % ‘ v ?'VS'L % "‘T&)' M : ~ '&' @ $ ) Hw ‘g ‘:, ¥ T v -
BOAR F AR Bom i i K o\l AR
' S w ¥ 9 mj?)‘a .-g (RS 7 1 @1 B =% ¥'§ ™\ ‘g., ;
i . & 4 = ' g - Y
l ‘ \{‘ E ‘g’ ‘ r‘@ g«‘; ¢ ‘I"u ‘@ \ v ¥ > € ‘\!‘; i - W
& % ( ?/ * W= .. d
“ £ ? “ 63 » ¥4 ‘E’ \Qy ‘ - > . C B ¥
‘3 - L \!y b ot M \ ‘,
\V - ‘.’ & 4 g y “ \“ ) \ N ﬁ ‘
- > 5 & o] \ | - o



In 2020, the European
consumpftion of energy will be
25 trillion kWh
(25,000,000,000,000)

In 2040 it will rise to 28 trillion kWh

ssssss . http://www.eia.gov/forecasts/ieo/



INn ferms of energy consumption,
buildings represent around 40%

source: http://www.europeanclimate.org/documents/LR_%20CbC_study.pdf (and others)
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EUROPE’S BUILDINGS UNDER
THE MICROSCOPE

European households are
responsible for 68% of the
total final energy use in
buildings, for:

- heating (70%)

- cooling

- hot water

- cooking

- appliances
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The most used fuel is gas.

source: http://www.europeanclimate.org/documents/LR %20CbC study.pdf 5
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I What next CATEGORIES:
Policies with highest impact on Energy Transport Other Global Land &
climate change mitigation in 2020 production reqgulations treaties forests

0 1.00 1.25 1.50
EU renewables!
EU Covenant of Mayors*2
EU buildings?
Brazil forest preservation® ; | I

Brazil ethanol® I

China enterprise _ .
energy efficiency® I '- | 6 a
I I il e T———

China renewables’

In September 2014 the Economist listed the Covenant of
Mayors among 'policies with highest impact on climate

. . \
change mitigation
See following panel for *Urban targets over and above EU or national law
sources and explanations TDetermines substitutes for gases replaced under Montreal protocol

http://www.economist.com/news/briefing/21618680-our-guide-actions-have-done-most-slow-global-warming-deepest-cuts 6
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 “The Covenant of Mayors” to increase energy efficiency and use
of renewable energy sources on their territories (> 6.000
signatories for over 190 MIn people).

* Sustainable Energy Action Plan (SEAP) =» CO2 reduction target by
2020

e Related information:
— Buildings

What Is Green Building?

— Environmental info
— Energy Infrastructure
— Planning
— Smart grids

GeoSmartCity Workshop, Split, 8th September 2016 V4



eec!:.lf,]scw Green Energy Context Z
Energy strategy:

= A 20% reduction in EU greenhouse gas emissions from
1990 levels;

Raising the share of EU energy consumption produced
from renewable resources to 20%;

= A 20% improvement in the EU's energy efficiency.

.~ 2020

O Reducing greenhouse gas emissions by at least 40%

U

Increasing the share of renewable energy to at least 27%

-~ 2030

O Increasing energy efficiency by at least 27%

A\

Reducing greenhouse gas emissions by 85 - 90%
" 2050 » About 2/3 of the energy should come from renewable

sources

To achieve these goals, significant investments need to be made in new low-carbon technologies,

renewable energy, energy efficiency and grid infrastructure

From: http.//ec.europa.eu/energy/en/topics/energy-strategy
GeoSmartCity Workshop, Split, 8th September 2016 8
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Objectives:

» To provide the PAs with instruments for the definition and management of their
“smart energy” policies

» Support the process of energy transition (traditional to renewable) and to provide
the needed knowledge

» Demonstrate the importance of data integration to optimize and improve the use
of energy resources: real time sensors (enviro/climate/energy consumption), smart
metering, smart grid

» To activate and test, on real use cases with high added value, new public-private
collaborations

» To create an environment which favours the economic development at territorial
level by exploiting the opportunities from the energy transition and the ICT
potentiality

5 pilot cases (IT, GR, PT, Fl, ES) ‘, Covenant
of Mayors

GeoSmartCity Workshop, Split, 8th September 2016 Camiind 10 ed

sustainable energy
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Use Cases
and
Requirements

GeoSmartCity Workshop, Split, 8th September 2016
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GeoSmartCity i

‘ Operational
Data _
Pilots

Users

ANALYSIS DESIGN IMPLEMENTATION
Use case analysis :
and description Technical

: specifications

Requirements

analysis and

description

GeoSmartCity Workshop, Split, 8th September 2016 11



Gec!;-ll::cl:ECity Green Energy Pilots FZ .

5 pilot cities involved in this scenario
- Reggio Emilia (ltaly)

- Maroussi (Greece)

- Oeiras (Portugal)

- Turku (Finland)

- Girona (Spain)

13 Use Cases collected

59 requirements (functional, non-functional, generic)



eecl,:.lﬂ.iiw Reggio Emilia (ltaly) Z

Use cases
- Publication of energy performance of municipal buildings
- Publication of energy performance of other buildings

General objectives
- Integrate geodata and energy data for strategic purposes
- Provide integrated open geodata

Main requirements
- Estimate energy performance and CO2 emissions
- Energy maps and reports, interoperable access to data



Gec!:||1-1-¢!|rl;1City MarOUSi (GreeCE) C,pz

Use cases

- Data collection via field survey and crowdsourcing
- Energy map creation

- Data publication

General objectives
- Enable citizens and SMEs to make valuable comments and
enhance their energy consumption behavior

Main requirements

- Mobile app for editing buildings’ properties
- Searching capabilities for buildings

- Provide open geodata through the hub



Gec!:t!.iity OEiraS (Portugal)

Use cases

- Urban sustainable planning tool

- Zero-balance calculation

- Calculation of energy performance of buildings

General objectives
- Monitor energy consumption in public buildings
- Achieve a balance between various urban areas

Main requirements
- Calculate solar potential and electric balance
- Reports, statistics



Gec!!nl::cl:rECity Turku (Flnland) Z

Use cases

- Selecting green route
- Green driving
- Green parking

General objectives

- Shift from private to public transportation in commuter
traffic

- Acquire real-life information that can be utilized in city
planning and decision making

Main requirements

- Bike routing, bus timetables, paths for commuters
- Estimation of fuel consumption, collect stats



Gecla:.t-!jcify Girona (Spaln) Z

Use cases
- “l want to ride my bicycle, | want to ride it where | like”
- Find healthy bike route

General objectives

- Encourage alternative/light transportation
- Involve city users and stakeholders in data integration

Main requirements

- Provide updates to OpenStreetMap
- Estimate pollution, calculate bike routing
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L d
|¢1< GeoSma”clty Project o  Applications ,  Training Publications News Contact

Green Energy scenario

Lezm;nor'e

The ICT-PSP European project GeoSmartCity establishes a Virtual hub
cross-platform, able to publish open Gl and to provide

specialized services based on open standards. For integration and publishing of local, web based, real-time sensor or user-

generated open geo-information. Learn more

%8 Pilot cases ) .
£ Innovative services

The potentiality of GeoSmartCity is demonstrated through the development of 11
operative and re-usable pilot cases in the frame of the two scenarios: Green- Tofacilitate the day-to-day operation and management of key municipal

Energy and Underground. Learn more infrastructure sectors and public utilities activities. Learn more

GeoSmartCity Workshop, Split, 8th September 2016 18
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.
II'I."I: GeosquCIty project «  Applications ., Training Publications News Contact

Home J Pilot cases |

Irl-'ld Geosmuﬂcity Froject ,  Applications ,  Training Fublications News Contact
Reggior

Italy

| Maroussi - Greece

*
i Project Applications Training Publications News Contact
Maroussi |15 GeoSmartCity iy Appliatons o, Taning bl :

Greece

Home [ P

““‘\ Home / Pilot ¢
N
we Turku
COMUI Afpog Apapougiou Finland

REGGIO NE Home |
« Poster (gg,g»(b)@ TURKU

 Turku - . : . . _ i
Geosmaﬂclty Project o Applications Training Publications News Contact

*
ot cases | Girona = Spain I|1_'I ﬂ GeoSmarl-Clty Project ,,  Applications ,  Training Publications News Contact

Girona

Spain Home | Filot cases | Qeiras - Portugal
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+ Piano Clima 201

~ Object
v Collana Ambien v Poster (2.176Kb) B Oeiras
The piloty
Ambiantala (og Portugal
and disco
v Collana Ambien
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Real-time

Oeiras
=

Qeifas Valley - Improving life, Boosting bu... @ <
[ e

© @ITHARED v Foster (1.263Kb) T provided
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wn  Qejras

Marcao ritmo

Q@ Taguspark Ed. Ciéncia Il
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Portugal
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v Poster Green Energy (766Kb) 2

L Scenario
' v Poster Underground (1.405Kb) Objectives

@ Green Energy and
Scenario: Green Energy

v Underground
The overall objective is to monitor energy consumption in public buildings and

thus achieve to set goals for reducing consumption. Data will be

provided/uploaded by registered householders/occupants. Owners and other ResponSible

Urban Developers will provide information about energy efficiency and calculate partners

solar potential. —
>

Scenario: Underground

The Oeiras Municipality wants to implement an event management Links of interest
platform. This platform will take shape in a mobila crowdsourcing app for

. o Panoramicview (7'
characterization and location of ruptures in water network.

GeoSmartCity Workshop, Split, 8th September 2016 19
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Green Energy specialized services [ 1

* Buildings "on-site" data quality check
 Estimation of Energy Performance of buildings
* Buildings CO2 emissions estimation

* Heat consumption dashboard

* Upload of "future "buildings

* Solar potential calculation

» Zero-balance layer

* Linked open data

20
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Green Energy specialized services [ 2
* Multi-lingual Address Geocoding

* Green preferences and routing

* Next departure time

* Drive to park
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Examples

* Some pilots (e.g. Reggio-Emilia, Maroussi,
Oeiras) are requesting processing services,
as the estimation at individual building level

of:

—energy performance
— CO2 emissions
—solar potential

22
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A WPS “specialized” service in brief

* E.g.for the "Estimation of Energy Performance”
this may be a (complex) process that:

— Considers the characteristics of buildings (e.g. age of
construction, size, usage, ...) as well as climatic zones

— Calculates vertical surfaces (envelope)

— Apply for households (U-values for
roof, floor, envelope, ... degree-days of the location, ...)
to existing buildings

— Generates the EP value in annual kWh (per m2 or m3,
according to the location and legislation)

23


http://episcope.eu/building-typology/country/
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A WPS “specialized” service in brief

Building Type

Construction Year

Country

Climatic Zone

L 4 L N
Typical climatic parameters - Facade Typical
element U-value [W/m?-K]

Heating season lenght 183 days

Average outdoor temperature during the 12° C
heating season

Indoor design temperature 20° C

L

Typical Degree Days
DD, [days/K-year]

Typical
% of facade

Walls full/semi-full bricks 60%
1,08

Roof bricks and concrete 10%
0,95

Floor bricks and concrete 10%
0,92

Windows thermal break frames 20%

+ low-emission glass

2,63

L

Typical heath transmission coefficient for
building envelope
HT [W/mg?K]

\

v
Typical building
shape parameters

Heated volume (V) 1234 mg?
Shape factor (S/V) 0.66 mg!
Useful floor area (A) 353 mg?

Q;
[kWh/m2-year]

103 HT 24-DD - V-S/V-A
[kW/mg2-K] - [h/K-year] - [ms?/m,?]

y

Typical Consumption
Q, [kWh/m,?year]

24
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AWPS “speaallzed" service |n brief
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... without any “speC|aI|zed" serV|ce
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A WFS-T “specialized” service in brief

* In order to calculate the energy performance we
need data with good level of accuracy and
detail.

* If not yet available in existing datasets, or if the
quality has to be validated, we need to consider
the possibility to involve local communities to
collect or correct data “"on site”.

27
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AWFS T “speC|aI|zed" service Iin brlef
: R RS X ‘?@m.;‘?twm’%‘t»}w”\hﬁ&
;—-dé‘\t’a qUa1 |ty check

SAMSUND
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https://youtu.be/W5pNYAUKZI0
https://play.google.com/store/apps/details?id=it.sinergis.geosmartcity.map4data
https://play.google.com/store/apps/details?id=it.sinergis.geosmartcity.map4data

In Marousi(GR) buildings’
data have been
collected, but some
attributes are still missing
or need to be checked
(e.g. “age of
construction, age of
renovation, uses, ...").

Enter your username:

An on-site campaign
has been organized by
the EPSILON
International, involving
the local School of
Architecture.

People involved used
smartphones and tabl
to edit attributes via
WFS-T service, and
updates data on PostGIS
database.



Buildings properties
missing, on-site to be
performed

Some buildings
properties still missing,
on-site already done

Buildings properties
available, on-site
check suggested

Buildings properties
available and on-site
check performed




Building selection
(on 15" click) =




Building properties M1}9I57-1957
(on 219 click)

Editing of multi-value
OTTnbUTe no value

Number of building units
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A RESTful “specialized” service in brief _
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RDF Linked Open Data from WFS

Ge

Followers H
RDF dataset Reggio
1 This da
gfr:le?:x URL: http://hub.geosmartcity eu/catalog/dataset/e55e27a7-6604-4aee-971¢-5157db510aal/resource/5037eefd-13df-404b-b8a1-646d23b
m (areas, This is @ sample dataset (30 buildings) has been automatically produced by an ad hoc REST-full service implemented in GeoSmartCity
perform project. The service connects to the WFS providing spatial GML features and generates the RDF dataset. Existing ontologies were extended
district i like the one implemented in SEMANCO project (http /www semanco-project eu/ontology htm) by adding new concepts like the

Organization

1!w
Reggra Emilia
.LM g)..........
mmm

Comune di Reggio-
Emilia

The Municipality of Reggio
Emilia, with a population of
more than 170,000
inhabitants, is situated in the
Emilia Romagna region, in
the North-Centre of Italy. It is
located in... read more

alf >0 wf o0 wh 2

gsc:hasEnergyAmount

B Text

</> Embed

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:rdfs="http:
<rdf:Description rdf:about="http://hub.geosmartcity.eu/semantic/resource/A">
<rdf:type rdf:resource="http://hub.geosmartcity.eu/semantic/ontologies/EnergyCertificates/1.0/EnergyCertificates.owl#Asse
<rdfs:label xml:lang="it">A</rdfs:label>

</rdf :Description>

<rdf:Description rdf:about="http://hub.geosmartcity.eu/semantic/resource/B">

<rdf:type rdf:resource="http://hub.geosmartcity.eu/semantic/ontologies/EnergyCertificates/1.0/EnergyCertificates.owl®Asse
<rdfs:label xml:lang="it">B</rdfs:label>

</rdf:Description>

<rdf:Description rdf:about="http://hub.geosmartcity.eu/semantic/resource/C">

<rdf:type rdf:resource="http://hub.geosmartcity.eu/semantic/ontologies/EnergyCertificates/1.0/EnergyCertificates.onlsAsse
<rdfs:label xml:lang="it">C</rdfs:label>

</rdf:Description>

<rdf:Description rdf:about="http://hub.geosmartcity.eu/semantic/resource/D">

<rdf:type rdf:resource="http://hub.geosmartcity.eu/semantic/ontologies/EnergyCertificates/1.0/EnergyCertificates.owl®Asse

/vt .3 .0rg/2000/01/rdf -schemag™ xmlns

© social <rdfs:label xml:lang="it">D</rdfs:label>
Bui </rdf:Description>
& Google+ <rdf:Description rdf:about="http://hub.geosmartcity.eu/semantic/resource/E">
<rdf:type rdf:resource="http://hub.geosmartcity.eu/semantic/ontologies/EnergyCertificates/1.0/EnergyCertificates.onlsAsse
O Twitter Additi <rdfs:label xml:lang="it">E</rdfs:label>

'aeosmartcitv-harmonized-dataset-of-buildin. ..

</rdf:Description>

Fiald

Vatiia "T
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Thanks ... any questions?

Piergiorgio Cipriano

Business Analyst — Public Sector & Utilities
piergiorgio.cipriano@sinergis.it
Dedagroup "
Sinergis Srl — Sede di Bologna




