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The focus is threefold

* How geo-ICT standards like INSPIRE ones and
CityGML ADE Energy can facilitate the
semantic and technical interoperability
between different platforms and tools

e Data (spatial, energy) availability and
accessibility, sources heterogeneity, privacy
Issues

* Replicability (and ‘marketability’) of solutions
in different cities and countries
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Urban energy modelling concept

« Urban energy simulation consists in multi-dimensions:

* Multiple energy carriers and end-uses
« Local and central energy transformation, storage and distribution
« Multiple system dimensions: spatial and temporal

« Multiple interactions (building, microclimate, etc.)

=» Specific requirements (building, infrastructure, etc.)
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Starting point

No widely applicable open model standard exists until now
for Urban Energy Modelling (like IFC or gbXML for buildings)

CityGML, open standard for exchanging 3D urban data,
it doesn’t contain any energy-related objects or attributes.

CityGML is extensible through ADEs. e
CityGML

Urban energy tool developers (CitySim, UMI) have

developed their own tailor-made urban information model
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Our Objectives

« Store relevant energy-related data in a common open city

data model

 ...to offer data exchange and interoperability

possibilities between urban energy stakeholders and tools

« ...as well as with other expert fields (acoustics, statics).

Combine data collection effort!

» Energy ADE for CityGML



« Flexibility: Following the philosophy of CityGML and its

Levels of Detall (LoDs)

« Compatibility: Allowing to be used in different urban
energy platforms for different analysis methods, using

data from different data specification standards

« Modularity: connection with other CityGML ADESs, use

and extension of ADE Energy in other fields



A participative development process

 Participative development in an international expert group

from 12 organisations (update: 19, at June 2016)

The Energy ADE Development Group [edit]

We are an international consortium of urban energy modellers and users from research centers and private
companies, created in May 2014 and since constantly growing:

¢ in Germany: the Special Interest Group 3D (SIG3D), University of Applied Sciences Stuttgart, Technische
Universitat Munich, Karlsruhe Institute of Technology, European Institute for Energy Research, RWTH Aachen
University / E.ON Energy Research Center, HafenCityUniversitdt Hamburg, M.O.S.S Computer Grafik
Systeme

¢ in France: Centre Scientifique et Technique du Batiment, Electricité de France

¢ in ltaly: Sinergis and Fondazione Graphitech

¢ in Austria: Austrian Institute of Technology

¢ in Switzerland: Ecole Polytechnique Fédérale de Lausanne, ETH Zlrich, kaemco

¢ in Luxemburg: Luxembourg Institute of Science and Technology

¢ in Netherland: TU Delft

¢ in USA: Laurence Berkeley Laboratory
Every new organisation willing to participate actively to this Energy ADE development is very welcome.
For this purpose, please contact SIG3Dg.



CityGML ADE concept

 Whatis an ADE?
» Extension of the CityGML model for specific application domains
« Formal specification in separate XML schemas referencing the
CityGML schemas
« 2 types of ADEs:
« Extension of existing CityGML feature types

« Definition of new feature types

Domain experts CityGML <

Rule-based &
- automated way

« Reference document: Modeling an application domain extension of CityGML in UML
- OGC Best Practice, 2014 10




CityGML ADE concept

You may download the complete presentation at:

http://en.wiki.enerqy.sig3d.org/images/upload/Presentatio
n WorldGeoForum ADE-Enerqy 20152505.pdf
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CityGML Energy ADE ‘wiki’
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CityGML Energy ADE ‘github’

o This repository Pull requests Issues (Gist ‘. +- m v
cstb / citygml-energy @unwatch~ 21 dstar 11 Yrork 2
<» Code Issues 9 Pull requests 0 Wiki Pulse Graphs

CityGML Energy ADE

D 266 commits I 5 branches £ 5 releases 2% 12 contributors

Branch: master = Mew pull request Create new file Upload files Find file Clone or download

m pgcipriano committed on GitHub Updated BuildingUnit definition Latest commit b5f41d9 on 1 Aug
doc Updated BuildingUnit definition a month ago
fme Update simplified diagrams versions a year ago
samples Version with EnergyConversionSystems (Boiler, HeatPump, PV) 5 months ago
xsd Update XSD schema 8 months ago

) .gitignore update guidlines, add Guidelines_EnergyADE.pdf 7 months ago

[E] Changelog.txt issue #7 2 years ago

[E] Energy-ADE.xml Update Enterprise Architect XMI exports 8 months ago

[E] Energy-ADE_applicationSchema.xm Update Enterprise Architect XMI exports 8 months ago

https://github.com/cstb/citygml-energy/
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CityGML Energy ADE ‘guidelines’

@ General structure overview

Its structure is conceived to be modular, so as to be potentially used and extended also for other applications (e.g. module
Occupancy for socio-economics, module Construction and Materials for acoustics or statics, etc). It consists of 5 modules:

* Building Physics module,

e Occupancy module,

* Construction and Material module,
* Energy Use and System module,

o Timeseries and Schedules module.

The Building Physics module is the core of the Energy ADE. It extends the existing CityGML objects (Abstract Building,
BoundarySurface and Opening) and relate them to new thermal entities (ThermalZone, ThermalBoundary, resp.
ThermalComponent). Its central object is the ThermalZone, which is the volume unit for heat/cool energy demand calculation.

The Occupancy module is related to the CityGML model (AbstractBuilding) and Building Physics Module (ThermalZone)
through its central object : UsageZone. The latter is the spatial unit for user-depending energy use study (e.g. domestic hot
water, electrical appliances) and can provide usage boundary conditions for the heat/cool energy demand calculations.

The Construction and Material, Energy Use and System, and Timeseries and Schedules modules are independant « floating
modules » which may be connected to different CityGML and Energy ADE CityObjects.

This document is intended to explain the characteristics and purposes of each module, their entities and attributes. It provides
also a number of XML examples, illustrating how and where the Energy ADE entities and attributes may be embedded into
CityGML.

https://github.com/cstb/citygml-
energy/blob/master/doc/guidelines/Guidelines EnergyADE.md
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CityGML Energy ADE ‘guidelines’

Occupancy Module

=ADEElaments
Abstrac 1Bl
_Site - )
R + altcType ConditioningType [0..1]
Buiiding::_AbstraciSuilding <ADEw + averageCeilingHeight :Langth [0..1]
+ basementCeilingHeightAdcoveSroundSurface Length [2..1]
+ bassmentType ConditoningType [3.1] o-——————————————————
0 + buildingType BuildingType [0.1] 1
) + consnchonSyle ChamcterSting [0..1] .
+ eavesHeight Length [0..1] +thiemralZones) o
+ enemyFerfommanceCetfication EnemyPefomanceCenifcation [0,
saddress ] fa, + foordrea Floorares [0.°] sfeature Typas
+ groesvolume Volume [0..1] ThermalZone
afestieTypes + landmared :Booleen [T..1]
CityGML_Core::Address + referencePeint (EM_Point [0.1] +  addilional Themal BridgeliValue ‘Measure [0..1]
N + refubish mentMeaseOnBuilding  RefurbishmentMeasure [0, + offecliveThamal Capacily Measurs [0.7]
+ xalAddress xAlAddressDetails + ridgeHeight :Length [0. 1] L1 + floordrea :FloorAmea [0.%]
+ multiPoint :GM_MultiPeini [0..1] _ * grosolume Volume [0.1]
1 & indirecilyHeatedArea Ratio Scale [0,.1)
+addre! 1 -
+ infiltrafionRate Measure [0..1]
wfaaturaTypas + lsCooled -Boolean = tus
CityGML_Cora::_ Citpobjact|t + |sHeated ‘Boolean = tus
+ nefvelume Welume [0..1]
+usmgelones 0o + wolumeGeomatry :GM_Solid [0..1]
0.
afsaturaTypas
wfeaturaT ypes UsageZane eralates
BuildingLnit =
Jenplaing + coolingSchedule -_Schedule [0.1) 0.
+ fleorfmea Foorinea [0.7] - + floorhies Flosiddea [0.,°] -
+ numberOfRooms :Integer [0..1) a.* 1| = heatingScheduls :_Schedule [0.1] f
+ ewnerName ChamscierSting [0..1] = intemalGains :HeatExchange Type [0..1] wdzlaTyper «codalise
+ cwnershipType OwnershipType [0.1] + usageZoneClass ‘BuildingClass Floorarea FleorAreaType
+ us=dFloons @integerist [0.1) 3
I g . + MetFlacrarea
o o1 + venfilationSchedule _Schedule [0..1] N l;,lzef!:r?r:reaﬁpe + CrossFloosinea
. + vwolumeGeometry :GM_Solid [0..1] +  EnergyReferencedrea
.1 0.1
acodeliste weodeLiss
OceupaniType HouseholdType
0. +  OmerOrCombination + LoneAdult
. + Patients +  MultiFamily
+occupiedSy *has +has, |, 0 + Resdents +  OneFamily
+ Studenis + PengsneCauple
sfeature Types afeatureTypes + Wislors +  UnrelatedAdults
Occupants Facilities + Workers v Wacent
+ heatDisspation -HeatExchange Type [0..1] + heatDissdpation :HeatExchangsType [0..1 3 Worercolig
+ numberOfOccupants :Integer [0..1] + operabonSchaduls :_Schedule [0.1]
+ occupancyRate :_Schedula [0..1] )

https://github.com/cstb/citygml-
energy/blob/master/doc/guidelines/Guidelines EnergyADE.md
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Working Group “Occupancy”

" As the occupant behaviour is a key issue for
building and systems energy consumption,
the aim of this WG is to investigate questions
related to occupancy, ownership or system
scheduling.

= As other WGs, the ADE module related to
Occupancy present many dependencies and
need common modelling decisions (e.g. with
the Core or Energy systems WG).



Working Group “Occupancy”

" From the guidelines:

The Occupancy Module contains the detailed
characterization of the building usage, it
means the people and the facilities.

It is related to the rest of the ADE Energy and
CityGML model through the class UsageZone.

One building may have several UsageZone
objects

Due to the type of information it allows to
store, the Occupancy Module may be used
also for multi-field analysis (socio-economics,
demographics etc.).



UML overview

«featureType»
Building::_AbstractBuilding

_Site

«ADE»

«ADEElement»
_AbstractBuilding

atticType :ConditioningType [0..1]

averageCeilingHeight :Length [0..1]
basementCeilingHeightAboveGroundSurface :Length [0..1]
basementType :ConditioningType [0..1]

+
+
+
+
0. + buildingType :BuildingType [0..1]
h + congructionStyle :CharacterSting [0..1]
+ eavesHeight :Length [0..1] +hermalZones| 0.1
+ energyPerformanceCertification :EnergyPerformanceCertification [0..]
+address\|/0..* + floorArea :FloorArea [0..] «featureTypey
+ grossVolume :Volume [0..1] ThermalZone
«featureTypen + landmarked :Boolean [0..1]
CityGML_Core::Address + referencePoint :GM_Point [0..1] + additionalThemalBridgeUValue :Measure [0..1]
- + refurbishmentMeasureOnBuilding :RefurbishmentMeasure [0..7] + effectiveThemalCapacity :Measure [0..1]
+ xalAddress :xAl:AddressDetails + ridgeHeight :Length [0..1] + floorArea :FloorArea [0..%]
+ multiPoint :GM_MultiPoint [0..1] + grossVolume :Volume [0..1]
. + indirectlyHeatedAreaRatio :Scale [0..1]
raddress/ |\ 0. 1 + infiltrationRate :Measure [0..1]
«featureType» + isCooled :Boolean = true
—D CityGML_Core::_CilyObject<} + isHeated :Boolean = true
+ netVolume :Volume [0..1]
+UsageZones 0. + volumeGeometry :GM_Solid [0..1]
0.4
P c«fsature;ype»
eature sageZone
BuildingUnit — ’ — plates
. + coolingSchedule :_Schedule [0.. .
+ floorArea :FloorArea [0..%] Hpntains O * roorAr!;a ‘FloorArea [0.9 S 0.
+ numberOfRooms :Integer [0..1] 0.* 1|+ heatingSchedule :_Schedule [0..1]

+ ovmerName :CharacterString [0..1] + intemalGains HeatExchangeType [0..1] «dataType» wcodeLish
+ ovmershipType :OwnershipType [0..1] + usageZoneClass :BuildingClass FloorArea FloorAreaType
+ usedFloors :integerList [0..1

R s :_éche]dule[o.i] * type FloorkeaType| |+ Netfloorhrea
0.1 0.1 + volumeGeometry :GM_ Solid [0..1] GG + CuaFloorAS
= i + EnergyReferenceArea

o1l o




UML overview

0.* 0.*
+occupiedBy +occupiedBy
«featureType»

Occupants

heatDissipation :HeatExchangeType [0..1]
numberQfOccupants :Integer [0..1]
occupancyRate :_Schedule [0..1]
occupantType :OccupantType [0..1]

+ + + +

1

+consgsof [ g+

«featureTypen
Household

+ resdenceType :ResidenceType [0..1]
+ householdType :HouseholdType [0..1

+has +hasy |, 0.

«featureTypen»
Facilities

+ heatDissipation :HeatExchangeType [0..1]
+ operationSchedule :_Schedule [0..1]

«featureType»
DHWFacilities

N S

numberOfBaths :Integer [0..1]
numberOfShowers :Integer [0..1]
numberOfiWashBasins :Integer[0..1
waterStorageVolume :Volume [0..1

«featureType»
ElectricalAppliances

+ electricalPower :Measure [0..1]

«codeList» «codeList»
OccupantType HouseholdType
+ OthersOrCombination| |+ LoneAdult
+ Patients +  MultiFamily
+ Resdents + OneFamily
+ Students + PensionerCouple
+ Vistors + UnrelatedAdults
+ Workers + Vacant
+ WorkerCouple
«codeList»
OwnershipType
+ Comporation
+ OccupantPublic
+ NonOccupantPrivate
.«fegtureTy.p-e.» + OccupantPrivate
LightingFaciiesy + OtherOrCombination
+ electicalPower ‘Measure [0.1]f | * PropertyManagementCompany

«codeList»
ResidenceType

+ MainResidence
+ SecondaryResidence
+ Vacant
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Occupancy example

= The previous picture shows a real mixed-use building,
corresponding to a single Building entity in a CityGML
model file (with several real addresses).

" |t consists in 3 different usageZone objects:

post office covering the whole ground floor and the part
of the first floor just above the main entrance ("Post")

private office on the first floor at the left of the main
entrance

dwelling on the first floor in the opposite side of the
building

" Both UsageZone of type privateOffice and dwellings have
two BuildingUnit objects each, corresponding to different
private offices ("O1" and "02"), respectively different
dwellings ("D1" and "D2").



Occupancy example (data IT)

<bldg:boundedBy=

58 =bldg:boundedBy=
75 =bldg:boundedBy= E
9 <bldg boundedBy> he Ie
09 <bldgboundedBy> 8§ VA m
% <bldg-boundedBy> at bU o Oun F
43 <bldg:address= d Ild[n
52 <gparpy EnarayDemand ata f g /el/
53 !rﬂenergy:endUserEIectricalhppliancesﬂ.ﬁenergy:endUse: ( rOm e/ Wlth
54 <energy-energyAmount= r a W /Va tl aCt
55 =energy-IregularTlimeSeries> data Ona / l. ua/
56 <enerqyvariableProperties= al‘e 3 8)( g
&7 . <energy TimeValuesProperties> t Use genc
58 =energy-acquisitioniethod=Measured with digital\metersi.f'energy:acquisitionh’lethod: r / e'/ y
59 . <energyinterpolationType=AveragelnSucceedinglnterval</energy interpolationType= e/ )
60 . <lenergy:TimeValuesProperties>

=[energy-variableProperties=
62 <energy-uom uom="k\Wh'/=
63 <energy.contains=
64 <energy MeasurementPoint=
65 - <energytime=2010-12-31</energy time>
66 \ . <energyvalue>18291.0</energy-value> )
67 ﬁ.f'energy:I"u’leasurementpmnt:
68 </energy.contains=
69 =lenergy-IrregularTimeSeries=
70 <[energy-energyAmount=

<lenergy-EnergyDemand=

12 <energy-EnergyDemand>

m



Occupancy example (data IT)

192
212
232
252
212
273
274
275
276
217
218
279
260
281
262
283
284
265
266
287
268
269
290
291
292
32
318
352

<energy.EnergyDemand=>
<energy-EnergyDemand>
<energy-EnergyDemand>

<energy.EnergyDemand= En e r

¢ <energy.endUse=SpaceHeating</energy-endUse= at bul mOUnt

<energy-energyAmount= d d
=energy-IregularTlimeSeries> ata f
<enerqyvariableProperties= ( Om
. <energy TimeValuesProperties= ra'/V

. <energy-acquisitionhethod=Measured with analogic gas metei . dat
. <energy interpolationType=AveragelnSucceedinglnterval</energy interpolauu. .
. <lenergy TimeValuesProperties>

=[energy-variableProperties=

<energy-uom uom="m*3"/=

<energy-contains=

<energy MeasurementPoint=

- <energy time>2012-12-31</energy time>

I\ . <energyvalue>691.0</energy-value> )

T SIenergy Teasurermentan
<Jenergy-contains=
<lenergyIrreqularTimeSeries=
<[energy-energyAmount=
<lenergy-EnergyDemand=
<energy-EnergyDemand>
=energy-energyPerformanceCertification=
<energy-usageZone=
<energy-usageZone=




Occupancy example (data IT)

415 <energy-averagelnternalGains=

424 /T Senergy conans ’7@ r ~

425 =energy-BuildingUnit gmlid="H223_123-456-88"> gy,De

476 <enerqyfloorArea> at b . rfOr

427 <energy FloorArea> ulldi manc

428 . <energytype=NetFloorArea</energytype> da ta f g un * Ce rt .

429 . <energy-value uom="m"2">120</energy-value> l‘om It /e Vi If/Cat .

430 =lenergy:FloorArea= Reg . e/ W/t IO/‘)

431 =fenergy-floorArea= / Ona / h aCt

432 <energy-energyPerformanceCertification= r eg/ Ua /

433 =energy-EnergyPerformanceCertification= Ste["

434 <energy-certificationRating=E</energy:certificationRating=

435 <enerqy.certificationName=Regional law 7/2014 (Regione Emilia-Romagna) implemenfing 2010/31/UE</energy certificationName:=

436 \ <energy-certificationld=00052-00013-2012</energy:certificationld=

437 <lenergy.EnergyPerformanceCertmcation=

438 <Jenergy-energyPerformanceCertification=

439 =[energy:BuildingUnit= numb

440 <lenergy-contains=> b . el" Ofo

441 <energy.contains> ulldi CCU

458 <energy-occupiedBy> da ng un . pan ts

4h9 <|— For residential the number of residents are sourced by the municipal reg’ t q f,. / t /e Vv q t !
included in this usage zone (residential) —> On’) M e/ W/

460 __._<energy Occupants> Un/ . th ac

461 .| <energynumberOfOccupants=T</energy numberOfQccupants= C/,Oa tUa /

462 .| <energy-occupantType codeSpace="http://hub.geosmartcity. eulregistry/codelist/Occupant TypeValue/OccCupe. li eg, St its<)
enerqy. YT er

463 - | <lenergy.Occupants>

464 . <lenergy-occupiedBy=

m



Some questions

. Where to find the necessary information to
represent energy-related information at
building or building unit levels?

. How to generate datasets encoded as
CityGML ADE Energy?

. How to practically and efficiently store these
data?

. How to practically use these data?
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GeoSmartCity cIps

GeoSmartCity

open geo-data for innovative services and user applications
towards Smart Cities

CIP ICT-PSP Project n. 621150
Start date 01-03-2014, duration 36 months

EC JRC Workshop “Methodologies for energy performance assessment
based on location data”

Ispra (IT)
2016-09-12



|r|.'| I: Open geo-data for innovative services and user Z
GeoSmartCity applications towards Smart Cities cip

GeoSmartCity implements a platform to share and publish geographical open
data coming from different sources, such as Public Administrations,
Multi-utilities, Companies and Crowd-sourcing.

The platform includes specialized web services to integrate public geographical
data with other geo-refenced data (public or private) useful for the smart
management of urban infrastructures and public services in the context of the
Smart City initiative and the Digital Agenda for Europe.

Partnership —
u ry &
00 0@ . an !-l-
Bl |[[CIN SINERGIS INTERGRAPH tracasa B ‘
— L COMUNE DI GENOVA
e ‘ 17 oY Municipia :::‘_:
: | sEoBiD : -
V/ TR =Epsilon \\7/ e @
TURUN AMMATTIKORKEAKOULU u

Sagg” TURKU UNIVERSITY OF APPLIED SCIENCES

COMUNE [4
. . . REGGI) NELLEMILLA
UniversitatdeGirona



http://www.geosmartcity.eu/

Lali >

GeoSmartCity =

The importance of ‘good metadata’

 The first data service we focused onis:

— metadata catalogue (search, harvest, publish/transaction, ...
of metadata), via APls and OGC CSW standard

* All pilots provided INSPIRE-conformant metadata for data using:
— Geonetwork
— EUOSME (Inspire Metadata editor by JRC)*
— GeoSmartCity spreadsheet **
— QGIS with Qsphere plugin (v.2.14) ***

* extended by eENVplus project with Thesaurus Framework
** developed in GeoSmartCity with CSW-T functionality
*** extended and tested GeoSmartCity with CSW-T functionality

30
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GeoSmartCity

The importance of ‘good metadata’

|’\|g§admin|ﬁmlal:»

I 5 GeoSmartCity

Datasets Organizations About l Search Q

# / Organizations / Comune di Reggio-Emilia / Energy certificates of ...

Energy certificates of
buildings of Reggio
Emilia territory

o Dataset 4 Groups O Activity Stream & Related £.Manage

Energy certificates of buildings of Reggio Emilia

Followers =
0 territory
© Follow Energy certificates of real estate in the town of Reggio Emilia issued by Emilia-Romagna Region (SACE)

Fleids provide information on the certificate and key data relating to energy certification (eg. energy
class, EP. ..)

[0 Organization Data and Resources
e

. )ﬁ«)oolm-h
-

", e ﬂ.} Opeaone % PIAZZA DELLA VITTORIA N.5
mooreioan / \ Energy performance certficate of municipal building located In PIAZZA DELLA P
Comune di Reggio-

> F35  sample data Energy Certificate
Emilia . oy r* Explore ~
The Municipality of Reggio OData endpoint  http//hub.geosmaricity.eu/cataio

Emilia. with a popuiation of

31
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GeoSmartCity

The importance of ‘good metadata’

located In... read more

™ Ssocial
B Google+
0O Twitter

K Facebook

@ Dataset extent

has been discontinued,
wpre Please visit our blog pd
information:

Have questions?
Contact us:

'(¢? MapQuest -C

C

Migit e

1 developer.mapguest.coms

Map data @ OpenStreathap contributors

Tiles by Map

B T T T T

Field

State

Last Updated
Created
Resource type

Resource identifier

Resource language
Topic category
Keywords

Geographic bouding box
Reference date

Lineage

Spatial resolution

Specification

Value
active
June 7, 2016, 12:21
June 7, 2016, 09:10

Reggio:Energy-certificates-of-buildings-of-Reggio-
Emilia-territory

eng
Planning, Cadastre

Free
« GeoSmartCity, Reggio, Energy certificates,
background

GEMET - INSPIRE themes, version 1.0
« Buildings

10.49 44 62 10.77 44.78
creation: 2015-09-30

The data was provided periodically by Emilia-
Romagna Region through extraction from SACE
database and linked to topography and cadastre
of the Municipality of Reggio Emilia

Commission Regulation (EU) No 1089/2010 of 23
November 2010 implementing Directive 2007/2/EC
of the European Parliament and of the Council as
regards interoperability of spatial data sets and
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|’\|ﬁ§admin|ﬁmlal:»

|15 GeoSmartCity

Datasets Organizations About l Search Q

# / Organizations / Comune di Reggio-Emilia / Energy certificates of ...

Energy certificates of
buildings of Reggio
Emilia territory

- - /i Manage
o Dataset @ Groups O Activity Stream = Related # 9

Energy certificates of buildings of Reggio Emilia
Fodﬁ territory

© Fol Energy certificates of real estate in the town of Reggio Emilia issued by Emilia-Romagna Region (SACE)
Fleids provide information on the certificate and key data relating to energy certification (eg. energy
class, EP. ..)

[l] Organization

e
Foach

', )::T"m
s AN Q:} Gebe parsone % PIAZZA DELLA VITTORIA N.5

Energy performance certficate of municipal building located In PIAZZA DELLA

r* Explore ~

Comune di Reggio-
Emilia

05 sample data Energy Certificate -

r* Explore ~

The Municipality of Reggio OData endpoint  http//hub.geosmaricity.eu/cataio
Emilia. with a popuiation of
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URL: hitp://hub.geosmaricity.eu/catalog/dataset/30742199-4b06-4861-becd-32df6d7ad%e 1/resource/c93eb953-0651-4572-abad-7820ccc..

Sample data Energy Certificate

From the dataset abstract

Energy certificates of real estate in the town of Reggio Emilia issued by Emilia-Romagna Region (SACE). Fields provide information on
the certificate and key data relating to energy...

Source: Energy certificates of buildings of Reggio Emilia territory

E Data Explorer

</> Embed
Add Filter
Grid Graph  Map 42 records « |1 —142 » Q, | Search data Go » Filters
_id IDCertifi... Regione | Provincia Comune Codice... Indirizzo DataRil... |Rilascia... Unitalm... ClasseE... ||
1 277 Emilia-R... Reggio ... REGGIO... 00052-0... viareiter, a 2009-01... Marco Al... E1-Abit... G -
2 590 Emilia-R... Reggio ... REGGIO... (00121-0... ViaViadi... 2009-01... :linda iori E1-Abit... G
3 966 Emilia-R... Reggio... REGGIO... 00346-0... VIAOSP... 2009-01... LUCACI... E1-Abit... E
4 972 Emilia-R... Reggio... REGGIO... 00346-0... VIAOPE... 2009-01... LUCACI... E1-Abit.. E
] 1005 Emilia-R... Reggio... REGGIO... 00346-0... VIAOSP... 2009-01... LUCACI... E1-Abit.. E
6 1031 Emilia-R... Reggio... REGGIO... 00346-0... VIAOSP... 2009-01... LUCACI.. E1-Abit.. E
7 1303 Emilia-R... Reggio ... REGGIO... 00052-0... ViaTriss... 2009-01... Marco Al... E1-Abit... D
8 1506 Emilia-R... Reggio... REGGIO... 00145-0... VIASOC... 2009-01... Gabriele... E1-Abit... D
g 1RAT Fmilia-R Rennin REGEIO NNM14A-N VIA SOC  2009-01 Gahriele  F1 - ARt D

35



I

GeoSmartCity

The importance of ‘well described’ data

|’\|ﬁ§admin|ﬁmlal:»

|15 GeoSmartCity

Datasets Organizations About l Search Q

# / Organizations / Comune di Reggio-Emilia / Energy certificates of ...

Energy certificates of
buildings of Reggio
Emilia territory

- - i Manage
o Dataset 4 Groups @ Activity Stream = Related £ 9

Energy certificates of buildings of Reggio Emilia

Followers -
0 territory
© Follow Energy certificates of real estate in the town of Reggio Emilia issued by Emilia-Romagna Region (SACE)
Flelds provide information on the certificate and key data relating to energy certification (eg. energy
class. EP. )
[J] Organization Data and Resources

B xus

i
Foah

', ) :::r:-u Emia
IS DI | I -, PIAZZA DELLA VITTORIA N.5
LW

Energy performance certficate of municipal building located In PIAZZA DELLA

Comune di Reggio-

(v ifi
Emilia Sample data Energy Certificate

The Municipality of Reggio OData endpoint  http//hub.geosmaricity. euw/cataio
Emilia. with a popuiation of
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PIAZZA DELLA VITTORIA N.5 A

URL: hitp://hub.geosmaricity eu/catalog/dataset/80742199-4b06-4861-becd-32di6dTad9e1/resource/84092127-2fac-4616-849e-74037a0

Energy performance certificate of municipal building located in PIAZZA DELLA VITTORIA N.5
& PDF

</> Embed

— 4 Automafic 7oom =

SISTEMA DI
RegioneEmiliaRomagna ERERGEHEA E
DATI DELLIMMOBILE DATI GENERALI
» Comune: H223 REGGIO NELL'EMILIA (RE) » Zona Climatica: E
» Indirizzo: PIAZZA DELLA VITTORIA N.5 » Gradi Gierno: 2360,00
» Piano-Interno: » Volume lordo riscaldate: 18303,50 m®
» Foglio-Particella-Sub: (133-124-2 ) » Superficie utile riscaldata: 4101,74 m®
» Proprietario: -vedi foglio 3- » Superficie disperdente: 6399 43 m?
» Destinazione d'uso: E4 - Edifici adibiti a mostre, » Rapporto S/V: 0,35

musei e biblioteche, luoghi di culto e assimilabili

\SCIATOIL 24/09/2015
IDO FINO AL 24/09/2025
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EEMSE Import target/source schemas
workflow to
transform
datasets
Import data

target schema
requirements Set mapping rules

Export transformed data

according to
selected

Validate transformed dataset
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SHP, XLS, CSV,

ORACLE, POSTGIS, ...

Cipzzm

. . o . . .. |Voidable /
Type Documentatio| Attribute Association | Attribute / Association Values / Multipli Non
New Type n role New attribute role Documentation | Enumerations | city .
Voidable
Building  Supert|—MName —
ypes:Building Bwi! |Building A — - — - .
dingAbstrsctBuildi Building is an beglnLlfespan‘u'ersmn — Na.me —nB‘egln !Lf?span+ DateTime 1 voidable
ngAbstractConstry  |enclosed conditionOfConstruction |~ Mame — Condition of ConditionO fCanstructi [1 voidable
ctionBuildinglnfo <b=construction Anptristinn  Ciabie nftha Antvralia
BuildingAndBuilding |</b=above andior dateOfConstruction — Name — Date of DateOfEvent 0.1 voidable
; U"d&r I—c”_”-ldI I.IS&EI nnotrictinn  Diats of
Unitinfo Cerg dateOfDemolition — Mame — Date of demolition DateOfEvent oA voidable
or intended for the Nate nf Ao o
shefter of humans, [dateOfRenovation — Name — Date of last major Date0fEvent 0.1 voidable
animals or things or & Dundmoof lrnd
for the production of|RefurbishmentClass
gconomic goods. A elevation — Mame — Elevation Elewation 0.= voidable
building refers to Vfartiralh: ~nnotraingd
any structure endl_ifespanversion — Name — End lifespan DateTime 0.1 voidable
EI’I‘HEHEI‘It srarsinn Dot and tiems ot
P ry externalReference — Mame — External reference ExternalReference 0.= voidable
cunStFUCtEd or Dofaranra tn an avtarnal
erected on ts ste.  |hgjghtAboveGround — Name — Height above HeightAboveGround  (0.* voidable
oround Hainht ghoirg
inspireld — Name — inspire id Identifier 1
Extarnal ohiart idantifior nftha
name — Name — Name Name of GeographicalName 0.= voidable
thae ~onetrnctinn EWARMDI FC-
buildingNature — Name — Building nature BuidingNatureValue |[0.* voidable
Cfharactarietic nfthae hoildins that
currentlse — Mame — Current uze CurrentUse 0.* voidable
Actnrhe boetad wiithin the hoildin
numberOf[}wellings — Mame — Number of Integer 0.1 voidable
Avwglinee  Mumbar of
numberOfBuiIdingl_lnits — Mame — Number of building Integer 0.1 voidable
unie  bumbor of baildine
numberOfFloorsAboveGr |— Mame — Number of floors Integer 0.1 voidable
2 abovro nrnund  bloambor of
Inarts The building parts compesing the |BuildingPart 0. voidable

S IVRN 1 ATILAn e
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» To facilitate pilots to harmonize their own data, a double-step
approach has been proposed:

— 1%t transformation into an extended pseudo-INSPIRE SQL
database ( for "Buildings” data theme), structured for creating
target databases on pilots’ premises (Reggio Emilia, Oeiras,
Marousi)

— 2" transformation from the pseudo-INSPIRE SQL db into GSC
(INSPIRE extended) GML compliant datasets

e SQL structures are based on extended INSPIRE data model

* This approach also facilitates pilots to replicate the entire
workflow in the future (beyond GeoSmartCity project)
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CREATE TAELE conversion (
clas=id wvarchar(70) NOT NULL,
input wvarchar (80) NOT NULL,
location warchar (80),
cutput varchar (§0) NCOT NULL,
value double precizion NOT NULL,
year date

-- CREATE TAELE:
—— Rappresenta la clas=zse: Building=s - BUILDINGS

CREATE TAEBLE building=s |
classid warchar{(70) NOT NULL,
buildingtype wvarchar (80),
condition warchar(80) NOT NULL,
connection electricity char(l) ,
cunnectian_gas char (1) .,
cannectian_sewage char(l) .,
connection thermal char(l) ,
connection water char(l) ,
date ¢ beginning numeric(l5,0) ,
date_c end numeric(15,0) ,
date r beginning numeric(15,0) ,
date r end numeric(1l5,0) ,
dist floor warchar(40) NCOT NULL,

elev ref warchar(80),

cipz=s
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IS RS 0 Il
¢ GeoSmartCity

Datasets Organizations About l Search Q l

A / Organizations / Comune di Reggio-Emilia / GeoSmartCity harmonized ...

GEOSmaﬂCIly }' Manage
. i Dataset Groups @ Activity Stream  [Eal Related

harmonized dataset & Group !

of buildings
GeoSmartCity harmonized dataset of buildings

Followers

1 This dataset has been generated in the context of GeoSmartCity project by the Municipality of Reggio
nell'Emilia, based on different background data sources already available in the Municipality itself or from

m other external authoritative sources. The full dataset contains information about buildings' characteristics
(areas, volumes, uses, number of building units, .._) as well as aggregated data about energy

performance derived from energy certificates, as well as annual energy consumption (gas, electricity and
district heating).

Organization
Data and Resources

f' \) Rmuim““ !. application/x-shapefile ~ Explore ~
cl
W || €03 mne
COMUNE D0 ! H
REGGID MELLEMIL | & Harmonized GMF dataset . . ~ Explore ~
- . GML dataset harmonized and compliant to INSPIRE-GSC "Buildings™ Schemas...
Comune di Reggio-
Emilia
The Municipality of Reggio
Emilia. with a population of

[ cou
('}

% wWMms service
o,

Web Map Service for viewing energy classification of buildings ...
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A / Organizations / Comune di Reggio-Emilia / GeoSmartCity harmonized ... / WMS service

WMS service

URL: hitp:/flabcatania.dedagroup.itgeoserver/MappaReggioEmilia‘fows?service=wmsaversion=1.3.0&request=GetCapabilities

Web Map Service for viewing energy classification of buildings ...

@ Map viewer

</> Embed
e = !
ar‘O. % g\{b .ﬁ%‘_{
Base Layer l,]
MapQuest OSM
® None
Owerlays
|##| OpenStrectMap -

|| ACl_-_EdificiPolygon

|| ACI - Reficolo Stradale

[ ] AMBITI_-_Territoriali

[ ] BULDINGS_GSC

||
CERT_ENERGETICHE_AGRICULTURE
|w*| CERT_ENERGETICHE_ANCILLARY
|w*| CERT_ENERGETICHE _INDUSTRIAL
|«*| CERT_ENERGETICHE_OFFICE

|+
CERT_ENERGETICHE_PUBLSERVICE
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o — -

Municipality of Reggio-Emilia -
GeoSmartCity ...

URL: http:/labcatania.dedagroup.it/geosmartcity-ctw/login.html

GeoSmartCity webGIS client of the Municipality of Reggio-Emilia, with layers grouped at "building stock” and "municipal energy unit” levels
showing actual energy consumption data and energy certificates.

% Website

</>» Embed

»

Catalogo | Temi visualizzati Seleziona anno

7 Cartografie =
. . Mappa base

() Mappa base grigia

(O Openstreetvap

(O Emotymap

Temi

[:] Cartografia di base [

SERVIZIO PUBBLICO (elettrico)
[\/) Edifici del territorio £=
uuIiD Caonsuma Unita di misura Anno consumo

209420 11,969 KWHIM3 3111202013 E (L] uso prevalente

(/] impianti fotovoltaici [

i [:] Certificazioni energetiche [0
[4 4 | Page 1of1| b M| B @

[Z] Consumi elettrici (3
L SRR ST R T T .

45



I

GeoSmartCity

The importance of ‘harmonized’ data

IS RS 0 Il
¢ GeoSmartCity

Datasets Organizations About l Search Q l

A / Organizations / Comune di Reggio-Emilia / GeoSmartCity harmonized ...

GEOSmaﬂCIly }' Manage
. i Dataset Groups @ Activity Stream  [Eal Related

harmonized dataset & Group !

of buildings
GeoSmartCity harmonized dataset of buildings

Followers

1 This dataset has been generated in the context of GeoSmartCity project by the Municipality of Reggio
nell'Emilia, based on different background data sources already available in the Municipality itself or from

m other external authoritative sources. The full dataset contains information about buildings' characteristics
(areas, volumes, uses, number of building units, .._) as well as aggregated data about energy

performance derived from energy certificates, as well as annual energy consumption (gas, electricity and
district heating).

Organization
Data and Resources

Ty A A = i 7
og f'  Reggio Emia m!. application/x-shapefile # Explore ~
- E ﬁ g. ‘:}\) cltta

(e dielle persona
Harmonized GML dataset
; . - r* Explore ~
GML dataset harmonized and compliant to INSPIRE-GSC "Buildings™ Schemas...

WMS service
) o o o #* Explore ~
Web Map Service for viewing energy classification of buildings ...

COMMED
REGGI) NELL'EMILMA /

Comune di Reggio-
Emilia

The Municipality of Reggio
Emilia. with a population of
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438@741.747281801 2391959.5282513857 4388740.810227597 2391961.8926@24977 4380741.830739673 2391961.6155886576 4388742.488801749 2391964.4071802863
438@743.694828465 2391964.7966441354 4380742.797612881 2391971.4624258596 4380745.683653224 2391597@.7651263387 4388747.388709@66 2391979.3482526406
438@751.019485774 2391980.1889356934 438074%9.475479373 2391983.3288%67 4380750.4360023599 2391987.513944158 4380748.505315433 2391982.864750689 4380738.495310412
2391982.4752866955 4380739.392525987 2391976.6239316734 4388736.8670149455 2391977.2493113033 4380735.421475285 2391967.7423371044 4388731.388766968

2391967.2911966327 4380732.355558973 2391561.9566881135 438a730.936681774 2351962 . 325788315 4388729, 189325638 2391657 5672795265 4380727.127981457

</gml:LinearRing>
</gml:exterior>
</gml:Polygon:
</gml:surfaceMember:
</gml:MultiSurface>
</bu-base: geometry>
<bu-base:referenceGeometry/>
<bu-base:horizontalGeometryReference/>»
<bu-base:horizontalGeometryEstimatedAccuracy xsiinil="true"/>
</bu-base:BuildingGeometry2D:
</bu-core2d: geometry2D>
v<gsc-buld-energy:buildingInfox
¥<gsc-bu2d-energy:BuildingInfor
¥ <gsc-buld-energy:additionalInfo»

¥ <gsc-bu2d-energy:volume>

<gsc-bu2d-energy:volumeType wlink:href="http://hub.geosmartcity.eu/registry/codelist/VolumeTypeValue/™

<gsc-buld-energy:value uom="mc">5385.35</gsc-bu2d-energy:values

<gsc-bu2d-energy:source xlink:href="http://hub.geosmartcity.eu/registry/codelist/Sourcevalue/" xlink:title="From Italian Cadastre database"/>
</gsc-bu2d-energy:volumes
<gsc-bu2d-energy:presence0fThermalPlants>false</gsc-bu2d-energy:presence0fThermalPlants>
<gsc-bu2d-energy:presence0fSolarPansls:false</gsc-bu2d-energy presence0fsolarPansls:

sence0fPho taicPanels»

I

<gsc-bu2d-energy:estimatedEnergyNeed uom="KWH">39218.8</gsc-bu2d-energy:estimatedEnergyNeed:

<gsc-bu2d-energy:energyPerformanceValueScurce />

<gsc-bu2d-energy:energyPerformanceValue xlink:href="http://hub.geosmartcity.eu/registry/codelist/EnergyPerformancevalue/G" xlink:title="G"/>

<gsc-bu2d-energy:date0fAssessment/ >
¥ <gsc-bu2d-energy: assessmentMethod

datzhac=

<pase’l:gate Xsi:nil= true
<base2:link xsi:nil="true
</gsc-buld-energy:assessmentMethod>

Fi

nergyfAmount:

yivalue wom="KWH">31651.8</gsc-bu2d-energy:v
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<bu-base:status xlink:href="http:/finspire.ec.europa.eu/codelist/HeightStatusValue/estimated"/=
i =bu-basewvalue uom="meter">8 0</bu-basevalue>
=/bu-base:HeightAboveGround=

SH P, XLS, CSV, </bu-base‘heightAboveGround=
<bu-baseinspireld=
ORACLE/ POSTGIS/ ibase:lderﬁiﬁer:s
. <base-localld=6910</base:localld>
i <base:namespace=http:/fwww.municipio.re.it</base:namespace>
N </baseldentifier=
</bu-basecinspireld=

¢ <bu-base currentlUse=
& L L o _

» | =DU-Dase percentage~ 100=/00-0as e percentage
</bu-base:Currentse>
> </bu-base:currentUse>
<bu-base:numberOfDwellings=1</bu-base:numberOfDwellings=
> <bu-base:numberOfFloorsAboveGround=2</bu-base:numberOfFloorsAboveGround:=

<bu-core2d:geometry2D>

i <bu-base BuildingGeometry2D=

| <bu-base geometry>

- =gml-Polygon gml-id="_2cb12b17-5bkd-Tb57-720e-8f204av0c931" srsName="EPSG:3044">
| <gml-exterior>

snml-l inaarRinas
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Hub Support resources

Validation Service

v/

On-line validation of datasets

harmonized according to the

GeoSmartCity target data [t provides metadata editing
models. and search functions.

Validation Service (& Geospatial Catalogue (&'

User resources

Geospatial Catalogue

/9\
| =

A cataloging application for

GeoSmartCity Repository Applications Showcase

Y Y —

spatially referenced resources.

What is the Hub? Project website Contact Us

Codelists Manager

N
I
I I
The JRC's Re3gistry 1s reused
and extended in order to

manage new codelists and
codelist values.

Codelists Manager (%

User Guides and Training

F ——

Specialised Services

g,

Standardized and re-usable data

processing services based on
requirements coming from the
GeoSmartCity Pilots.

Specialised Services (5

Contact and Enquiries
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A proposite di guesto site #aliana GHL -
I'1_r| <?xml version="1.0" encoding="UTF-8"2>

<RE_RegisterItem xmlns:gmd="http://www.isotc211l.0org/2005/gmd"
xmlns:gco="http://www.isotc21l.0rg/2005/gco"
xmlns:xlink="http://www.w3.0rg/1999/x1ink"
xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance”
xmlns="http://www.isotc211.0rg/2005/grg"
xsi:schemalocation="http://www.isotc211.0rg/2005/grg http://standards.iso.org/iso/19135/-2/register.xsd">
<itemIdentifier gco:nilReason="inapplicable"/>

<name>
<gco:CharacterStrin@>publicServices<co:CharacterString>
</name>

<status>
<RE_ItemStatus>valid</RE_ItemStatus>

<gco:CharacterString>The building (or building component) hosts public services. Public services are tertiary services provided for the

benefit of the citizens.</gco:CharacterString>

<description>
<gco:CharacterString>Public services are often ruled by public governments or on behalf of them. EXAMPLES: Schools, hospitals, governmental
buildings, prisons, rescue stations, transport station.NOTE: in case of a building being both office and public service (e.g. a city hall), the
building should be classified preferably as public service.</gco:CharacterString>
</description>
<additionInformation xlink:href="http://hub.geosmartcity.eu/registry/codelist/CurrentUseValue/publicServices"/>
<itemClass>
<RE_ItemClass>
<name>
<gco:CharacterString>CodelListValue</gco:CharacterString>
</name>
<technicalStandard gco:nilReason="inapplicable" />
<alternativeNames gco:nilReason="inapplicable"/>
<describedItem gco:nilReason="inapplicable"/>
</RE_ItemClass>
</itemClass>

http://hub.geosmartcity.eu/reqistry/codelist/CurrentUseValue/publicServices/

50


http://hub.geosmartcity.eu/registry/codelist/CurrentUseValue/publicServices/

I

GeoSmartCity

The importance of ‘interoperable’ services
112 GeoSmariCity 44

Hub Support resources

Validation Service

v/

On-line validation of datasets
harmonized according to the
GeoSmartCity target data
models.

User resources

GeoSmartCity Repository

V.

Geospatial Catalogue

/9\
| =

A cataloging application for

spatially referenced resources.

[t provides metadata editing
and search functions.

Geospatial Catalogue (&'

Applications Showcase

What is the Hub? Project website Contact Us

Codelists Manager

The JRC's Re3gistry 1s reused
and extended in order to
manage new codelists and
codelist values.

Codelists Manager (%

User Guides and Training

F ——

Specialised Services

g,

Standardized and re-usable data
processing services based on
requirements coming from the
GeoSmartCity Pilots.

Specialised Services (5

Contact and Enquiries
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A WPS “specialized” service in brief
* Forthe households "Estimation of Energy

Performance” a standard Web Processing Service
(OGCWPS) has been implemented that:

— Considers the characteristics of buildings (e.g. age of
construction, size, usage, ...) and data about climatic
zones and calculates vertical surfaces (envelope)

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

— Generates the typical EP value in annual kWh/m2 (or

other units of measures according to legislation)
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Building Type

Construction Year Country

Climatic Zone

X

!

Typical climatic parameters W Facade Example of typical Example of

element U-value [W/m2-K] typical

0,
Heating season lenght 183 days % of facade B ]
Walls full/semi-full bricks 60%
Average outdoor. 1,08 Shape factor (S/V)
;emperature during the Roof bricks and concrete 10%
eating season 0,95 Useful floor area (A)
Indoor design temperature 20° C Floor bricks and concrete 10%
0,92
Windows thermal break frames 20%

+ low-emission glass

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

2,6\E

Typical heath transmission

coefficient for building envelope
HT [W/mgK]

|

b
Typical building
shape parameters

1234 mg?

0.66 mg !

353 mg2

Q = 103-HT 24-DD - V-S/V-A
[kWh/m,?-year] = [kW/m¢K] - [h/Kyear] - [ms?/m,?]
N
Typical EP

Q, [kWh/m,?-year]

Cip;.,:‘g.;g.vi"‘.::;
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refurbihment - String
name of the attributa that contains the information about the refurbihment leval. The values on the layer can ba: 0 - no refurbihment 1 -= standard 2 -
= advance If this field is not aditad all buildings use the standard refurbihment.

residential - String
name of the attribute that indicates whether the building is residential, If this field is not edited all building is considered as residential

id - String
field that indicate 2 key to add at the layer that will be gensrate.

layer* - SimpleFeatureCollection
the building layer

WVECTOR_LAYER v || Sceglierne uno v

Process outputs

result* - SimpleFeatureCollection
mappa di energy performance

1#| Generate | text/xml; subtype=wfs-collection/1.0 ¥

Authentication

I Authenticate (will run the raquest as anonymous otherwise)

Execute process Generate XML from process inputsioutputs
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AWEFS-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”.

55



IrHi

GeoSmartCity

AWFS T “speC|aI|zed" service In brlef

RS G  IRESa

i“:]u_a“l |ty check‘_ . - .‘

3 1\‘

SAMSUND

Cipzmm

56


https://youtu.be/W5pNYAUKZI0
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, ...").

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

People involved used
smartphones and tablets
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
(15" click) —_




Building properties —— ‘“1957-1957
(2n9 click)

Editing of multi-value
OTTI’IbUTe no value

Number of building units

floors

efurbishm




To facilitate the user,
only general values

are presented, based
on the codelist provided
by INSPIRE and extended
by GeoSmartCity



http://hub.geosmartcity.eu/registry/codelist/CurrentUseValue/
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GeoSmartCity

A RESTful “specialized” service in brief
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Lali A

GeoSmartCity

RDF Linked Open Data from WFS

P —— I

/& Manage (7' Go to resource

Geo R

Followers .
RDF dataset Reggio
1 This da
nell'Emil . e A i = "
ko s URL: http://hub.geosmartcity eu/catalog/dataset/e55e27a7-6604-4aee-971¢-5157db510aal/resource/5037eefd-13df-404b-b8a1-646d23b
m (areas, This is a 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 WF'S providing spatial GML features and generates the RDF dataset. Existing ontologies were extended
district like the one implemented in SEMANCO project (hitp.//www.semanco-project. eu/ontology htm) by adding new concepts like the
[ Organization gsc:hasEnergyAmount
Data
o8 \
Sy B Text
" \);qnolmnh
L | Q) S
REG0 MLt <> Embed
Comune di Reggio- ~
Emilia <rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schemaz” xmlns

<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">

The Municipality of Reggio
Emilia, with a population of
more than 170,000

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

inhabitants, is situated in the
Emilia Romagna region, in
the North-Centre of Italy. It is

alj >0 ol ) 9

<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.

owlsAsse

located in... read more <rdfs:label xml:lang="it">C</rdfs:label>
</rdf:Description>
<rdf:Description rdf:about="http://hub.geosmartcity.eu/semantic/resource/D">

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

Bui </rdf:Description>

R 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.owl®Asse
<rdfs:label xml:lang="it">E</rdfs:label>

€ Twhter Additi </rdf:Description>

‘aecsmartcitv-harmonized-dataset-of-buildin.. Eiald Uatiia

.
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GeoSmartCity

EP Certificates data mapped
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Some questions

. Do we need transformation tools from/to
CityGML Energy ADE and INSPIRE?

. How to represent EP of buildings on a 2D map
using data at building unit level?

. How to 1) integrate data and 2) generate INSPIRE
(extended) GML compliant datasets?

. Where to efficiently store them? Do we need an
extended pseudo-INSPIRE SQL database”?

. How to re-use and integrate existing web services
or platforms already implemented?



SINERGIS SUNSHINE

SUNSHINE

“Smart UrbaN Services for
Higher eNergy Efficiency”

EC JRC Workshop “Methodologies for energy
performance assessment based on location data”
Ispra (IT)

2016-09-12


http://www.sunshineproject.eu/

- GraphiTech SUNSHINE /ILTi:ar -

delivering tangible innovation o

Smart UrbaN Services for Higher eNergy
Efficiency”

* EU Project founded under the CIP/PSP 2007-2013 programme
* Duration 36 months (closed on January 2016)

* 14 Partners (8 EU MS)

* 8 Pilots

* 3 Application Scenarios




Scenario 1

Wide-scale assessment of heating energy needs
for of residential buildings

Scenario 2

Building energy awareness tools to support
efficient management of heating/cooling systems
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http://ec.europa.eu/ict_psp

Scenario 1:

ENERGY MAPS
(MUNICIPALITY OF FERRARA)

Requirements

Tools to support building energy monitoring, energy need

estimation and energy planning for the residential buildings at
City scale.

. nE "This project is partfially funded under the ICT Policy Support Programme (ICT PSP) as part of the
SUNSHINE - Smart UrbaN Services for Higher eNergy Efficiency (GA no: 325161) Competitiveness and Innovation Framework Programme by the European Community"

(http://e ev/iét psp).
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http://ec.europa.eu/ict_psp

The initial conditions...

« Detailed building energy need estimations are available
from Energy Performance Certificates, but only for a
imited subset of the buildings stock:
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The initial conditions...
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EP certlflcates are almost always at bU|Id|ng unit level.
2D maps are at building level.

Errors have been found in EP values data, as well as
cadattral references (5%)
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. GPst SNERGIS C3L Z%4, aRisas  Cosin  FSADE S etwark HEPESCO..  ™teO7= . iy ¥S=T ‘#* - ICTpsp



http://ec.europa.eu/ict_psp

Approach

The solution is to provide an automatic estimation
— capable of being computed at wide scale

— that just needs basic buildings’ data as input

Footprint, areas,
volumes, uses,
num.building units,
Municipal register

EP, heat transfer,
other properties
derivation from

fypological of buildings,
databases Cadastre
(TABULA)

Construction period, height

ISTAT census, Regional topographic database,
onsite observation and meosuremen’rs

|-
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http://ec.europa.eu/ict_psp

Typological Do’rabases
—

Middle Cimatic

Construction
Year Class

__

(Zona dimatica " 1990

media - ZONA E)

Middie Cimatic

(Zona dimatica 1901 ... 1920

media - 20NA E)

Maddle Cimatic

(Zona dimatica 1921... 1945

media - ZONA E)

BULA

Middie Cimatic

(Zona dimatica
media - ZONA E)

Mddie Cimatic
Zona dmatca  1961.- 1975
meda - 20NA E)

Residenfial
buildings

Mddie Cimatic

(Zona dimatica 19%...

media - ZONA E)

Middie Cimatic

(Zona cdimatica 1991... 2005

media - ZONA E)

Middle Cimatic

(Zona dimatica
media - ZONA E)

T 0 = [
§ ;
i
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http://ec.europa.eu/ict_psp

On-site data quality check

hitp://ec.europa.eu/jct psp
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http://ec.europa.eu/ict_psp

From the Iinitial conditions...
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Ferrara Energy Map
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Ferrara Energy Map

s U NSHINE Home \ - About , News Login \ Contacts fYino
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Ferrara Energy Map

Building Analysis and Simulation Tool

UUID: 25937
Construction Year: 1945

EPI: 203.72773711149947 kwh/m2
EPGL: 209.30533711149945 kwh/m2
CO2: Kg 41.8610674222999 m2/Year
Floors: 3
Average Floor Height: 3

L] Perimeter: 66.4082589100019 m

Height: 9m

EPGL KWh/m2 = miimse

Volume: 824.13396255988 m3
Typology: MFH - Multi Family House
Refurbishment Level: No Refurbishment

: ! O 3 ? Optimize your Building Configuration
= Using the simulation tool, providing more accurate building information, it is possible to refine the results estimated by the

SUNSHINE building pre-certification system.
EPI kWh/m2
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Ferrara Energy Map
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4968566.

m'|1, <« [Downloads » ferrara

: <fenergy-Construction=
</energy-construction=
<bldg:lod2MultiSurface=
<gml:MultiSurface=
<gml:surfaceMember=

<gml:exterior=
<gml:LinearRing>

31514444 0.0 1699039.682 4968565.76914444 0.0</gml:posList=

¢ </gml-LinearRing=

i </gml-exterior=

</gml:Polygon=

</gml:surfaceMember=

<fgml:MultiSurface=

</bldg:lod2MultiSurface

</bldg:WallSurface>

</bldg:boundedBy=

<energy-usageZones>

<energy:UsageZone>

| <energy-usageZoneClass=residential</energy-usageZoneClass=>
<energy-floorAreas

<energy:Floorfrea=

: <energy:value uom="m2"=159.62422199851187</energy-value=
<fenergy:FloorAreas=

i <lenergy-floorArea=

</energy:UsageZones

</energy:usageZoness

</bldg-Building=

</core-cityObjectMember=
<fcore:CityModel>

- | +3 | | Search ferrara

<q ml:Polygon gml:id="UUID_aa20fabd-Ge5e-4643-a34e-0afaic0dGeb?"=

<gml:posList srsDimension="3">1699039.682 4968565.76914444 0.0 1699039.682 4968565.76914444 0.0 1699055.783 4968566.31514444 0.0 1699055783

ttp://sunsnine.grapnhitech-projects.com

https://www.youtube.com/user/SunshineProjectEu/videos
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Possible uses of Energy Map

Proposta della nuova zona coperta con l'inserimento del P.E.R.

o= e— : - s s s :
282 e | o | Depuratore ; |

?cy
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- ZONA EST 8497 : [
A ” R Si agglungeranno 15.800 potenznah utenze
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» - I %? q" ) e T

http://www.comune.fe.it/attach/superuser/docs/idea progettuale ing ferraresi hera.pdf
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https://www.youtube.com/user/SunshineProjectEu/videos

Possible uses of Energy Map
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http://ec.europa.eu/ict_psp

Scenario 2:

CONSUMPTION + WEATHER
(OLICAR SPA)

Requirements

To increase knowledge about the energy behaviour of

managed buildings and reduce unnecessary consumption
while maintaining comfort.

“Thi ject i tially funded under the ICT Pol icy Support Programme (ICT PSP) as part of th
SUNSHINE - Smart UrbaN Services for Higher eNergy Efficiency (GA no: 325161) ' % é B o live doss and Inhov. D ot Poor FToOTOmme (IC7 PSF) ae part of the

ompetitiveness and Innovation Framework Programme by the European Community"
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Hourly consumption
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Hourly weather tforecast
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Primary school ‘Poledrelll’
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Green Button

What is Green Button?

Green Button is a secure way to get your energy usage information electronically.

Q0000

Community Library
How the Green Button Energy usage data for youll Getting involved in the The technology of Green Videos, presentations, and
Initiative helps youl Green Button Alliancel Button documents

Who's offering Green Button?

Today, more than 60 million households and businesses can use
Green Button to access their own energy usage data from their
electric utility, and a growing set of companies are offering
products, services, and applications that use Green Button data.

http://www.greenbuttondata.org/

http://ec.europa. eu/\u psp
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Some questions

10.How many algorithms to automatically calculate
EP at building level do already exist in EU287

11.Are they open and publicly available?

12.Are they based on geo-ICT standard interfaces?
Or are they libraries that can be reused and
“wrapped” by standard protocols?

13.Why GreenButton is not used in EU28 to get
energy usage data in a standardized and
transparent way between users (owners) and
energy providers?
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ACCENT

Accompany cities in energy strategy

EC JRC Workshop “Methodologies for energy performance

assessment based on location data”
i * *+ | Climate-KICis supported by the

EIT, a body of the European Union IS p ra ( IT)
2016-09-12



www.accentproject.com

ACCENT HOME WHAT IS ACCENT THE PROJECT PILOT CITIES NEWS AND EVENTS LANG ~
Smart City View

The Project

Accompany cities in energy strategy (ACCENT) is an Innovation project

developed within the Climate KIC, Europe's largest public-private innavation
&

partnership, working to address the challenge of climate change. ACCENT

project started in 2014 with a proof of concept phase, intended to deepen

the needs in key stakeholders with respect to energy planning. After having

validated the feasibility and added value of its offer, ACCENT project have

entered a demonstration phase in 2015, In order to support the energy
transition of European cities, ACCENT will provide city stakeholders data and

tools to map and diagnose existing energetic situation, and design energy
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ACCENT HOME WHAT IS ACCENT THE PROJECT PILOT CITIES NEWS AND EVENTS LANG ~
Smart City View

W A ol @esri Suisse

mnEA “[“y ;éU‘JTI:AET.IECT; W . x u:’s':i:‘i":’“ de !.NI__IMTEI:H SlNER(le

VALEMEIA 1wesz01s la Edificacion =2

What is ACCENT?

An innovative tool conceived to support urban energy planning for buildings, ACCENT provides maps and data to design actions reducing the carbon intensity

of the city. Cities consume 78% aof the world's energy and produce 60% of its emissions. As urban population is increasing worldwide, cities are crucial to
emission reductions efforts. In Europe, buildings are responsible for more than 40% of the total energy consumption: the building sector can drive the energy

transition we need.
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ACCENT HOME WHAT IS ACCENT THE PROJECT PILOT CITIES NEWS AND EVENTS LANG v
Smart City View
Each pilot city is a different challenge for the development of the ACCENT platform. Paris, Valencia, Reggio Emilia and Ferrara are cooperating with ACCEN
partners to shape the platform functionalities and services according to their needs. Learn about the first cities where ACCENT is implemented in Europe
e
Emilia Romagna

ACCENT will test the interoperability of

different data sources in two pilot cities

amongst the 300 subscribing the

Covenant of Mayors
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News and events

European Energy Efficiency Platform launched

On April 5th, the European Joint Research Center presented the interactive and collaborative online European Energy

Apr, 8 Efficiency Platform. This beta platform is conceived to fill the gap opened by scattered data and fragmented knowledge
resulting from a rapidly growing energy efficiency market. It is expected to be both a one-stop shop for information
retrieval and [...]

Read more

Social housing: how to cover costs for refurbishment?

April 6, 2016 by spicone

The LEMON project (Less Energy More Opportunities) gives an innovative answer to this question oy combining new
Apr, &

types of financing and lease contracts targettting social housing. Lemon will test new types of EPC (Energy Performance
Contract) and EPTA (Energy Perfarmance Tenancy Agreement) cantracts, to support the refurbishment of 622 socia
housing homes in Parma and Reggio Emilia, [...]

Read more



Prototype (Paris)

Home Building Stock Energy Strategy Contact

ACCENT - City of Paris
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Prototype — physical properties ’/

Home Building Stock Energy Strategy Contact About Accent Florent Krin, Advanced city user
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Prototype — energy properties

Home Building Stock Energy Strategy Contact About Accent
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Prototype — indicators

Home Building Stock Energy Strategy Contact About Accent Florent Krin, Advanced city user
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About Accent
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Data sources (ltaly)

with information available, sources and availability at building level

Types of data Responsible party / m
Owner to PA

2D +
Municipal ) Toping/etry uSiEnt
'::'::l::g - Administrative (address, use, house ID, ...) MmETEElRTEe
gIstry - Buildings’ permits

- 2Dgeometry National Tax Authority
LB - lepelEgy (Agenzia Entrate)

- Administrative (cadastral ID, use, ...)

Regional Authori

Il ol 3 - 2D geometry + height (F:f'(i);:e Elr:i“(;tlty
Database - Topology Rongwagna)

- Yearly consumption and bills for natural gas Municipalities

. contracts through National Tax
Energy Bills : : : :
- Yearly consumption and bills for electrical Agency (Agenzia
energy contracts Entrate)

- Type of energy systems for each building Regional Authority
unit: efficiency, installation year, type of (Regione Emilia-
input energy, etc Romagna)

HVAC
Systems




Data sources (ltaly)

with information available, sources and availability at building level

Census of
dwellings

Energy
Performance
Certificates

Solar Panels

Fossil and
Renewable
Energy
Sources

Age of construction
HVAC system properties (only aggregated
at Municipal level)

Energy needs for heating and hot water,
HVAC system properties

Climatic properties

Thermal properties of building envelope

Solar panels installations
(location, power, type, etc)

Location and properties of energy plants:
Fossil fuel, Biomass, Wind power,

Hydroelectric, Geothermal, Photovoltaic.

Power lines network
Gas pipelines network
Natural gas storing sites

\_

Types of data Responsible party / Access |Access
Owner public |[to PA

National Statistical
Agency (ISTAT)

Regional Authority
(Regione Emilia-
Romagna)

National Authority
(GSE)

Regional
Environmental Agency
(ARPA-ER)




Data model

1. Buildings Input data structure
BUILDING
Invariant building reference data (shape and read only attributes).

In first version of Accent, it is considered that building shapes will not be modified after initial
load.

Id_district and id_infra are calculated by spatial request during initial load in order not to
have to perform this kind of requests on the fly through the web application.

Field Type Description Sample
. _ ) Primary key

id_buil Longinteger 123

- g g Auto increment by system

. . . Foreign key to the districtincluding the

id_dist Longinteger building 1

- . Foreign key to the infraincluding the

id_inf Longinteger building 10
shape Shape Building geometry
BUILDING_DATA
Building data attributes for reference data

Field Type Description Sample

i . . . Primary key
id_ buil_da Longinteger 456
ert - - 9 g Auto increment by system
id_buil Longinteger Foreign key to the building 193

Auto fill by system



Replicability

Cost elements to be considered to replicate the ACCENT pilots

new cities

Data-related activity estimated effort

estimated cost
(person-days)

Agreement with Municipalities to authorize processing of municipal data by external actors

Collect building and energy datasets

Elaborate datasets and populate municipal energy database (see detail below)

Verify correctness of municipal energy database

Export data and convert to Accent format

TOTAL

new cities

DETAIL OF: Elaborate datasets and populate municipal energy database estimated effort

estimated cost
(person-days)

Geometry and topology

Uses and volumes

Energy (need, consumption, production)

Detailed data for municipal buildings

TOTAL

eit ) Climate-KIC



‘Marketability’

Readiness of national markets in different Member States

e

Lifecycle of the sector

Market size

Urban Energy
planning ‘
o

a

Phase 1 Phase 2 Phase 3 Phase 4 Time

Introduction | Early adopters | Market Mature | Intitutionalised

ey

The update of the
competitive analysis
revealed that a new
type of actor appeared
in the UK: more and
more consulting
companies conduct
energy planning
studies for British
cities.

ZLGiCONSULTING




Some questions / 1

14.How much does it cost to collect, integrate,
validate and harmonize energy-related data?

15.Do we have any idea of sources of detailed
data available at building level in the EU28?

16.1f then, how many open and publicly available
datasets do exist?

17.How to really have replicable and ‘marketable’
approaches and tools?



Some questions / 2

18.Do you know any of the following

tools/projects?
— EnerTer (FR) - http://www.energies-demain.com/EN/spip.php?articlel5

— Crystal City (FR) - https://www.artelys.com/en/applications/artelys-crystal-
city

— Nest (FR) - http://www.nobatek-nest.com/

— SimStadt (DE) - http://www.simstadt.eu/de/index.html

— URB Grade (ES) - https://urb-grade.eu/

— MEU (CH) - http://meu.epfl.ch/

— Glasgow Energy App (UK) - https://www.glasgowenergyapp.org/
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http://www.energies-demain.com/EN/spip.php?article15
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https://www.artelys.com/en/applications/artelys-crystal-city
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http://www.nobatek-nest.com/
http://www.simstadt.eu/de/index.html
https://urb-grade.eu/
https://urb-grade.eu/
https://urb-grade.eu/
http://meu.epfl.ch/
https://www.glasgowenergyapp.org/
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Project overview

KICK OFF MEETING

Ferrara, 5th and 6th July 2016
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CitiEnGov
Cities for a good energy governance

Priority: 2. Cooperating on low-carbon strategies in CENTRAL EUROPE
Priority specific objective: 2.2 To improve territorial based low-carbon
energy planning strategies and policies supporting climate change
mitigation

Start date: 01.06.2016
End date: 31.05.2019
Duration: 36 months

Lead partner: SIPRO Development Agency - Ferrara



CitiEnGov

The project partnership

SIPRO Development Agency-Ferrara - LP (ITALY)
City of Bydgoszcz (POLAND)

Energy and Innovation Centre of Weiz Ltd. (AUSTRIA)
City of Split (CROATIA)

Municipality of Grodzisk (POLAND)

Goriska local energy agency, Nova Gorica (SLOVENIA)
Hajdu-Bihar County Government (HUNGARY)

Local Energy Agency of Gorenjska (SLOVENIA)
Sinergis srl (ITALY)

City of Ludwigsburg (GERMANY)

Several Associated partners for: SIPRO, Bydgoszcz, Weiz, Grodzisk, Golea, LEAG
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The project

idea
* Energy is an horizontal policy, which involves all other

ordinary policies, consequently it influences a complex socio-
economic system.

* The role public authorities can play, especially cities, is to act as
a “facilitator” of the energy transformation process, playing a
crucial role in coordinating approaches to formulate and plan
low-carbon energy strategies.

* This shall be achieved through the setting up of municipal
energy units or the empowerment of those already established
by cities, mainly providing them with tools and strategies but
also appointing them an effective role within PA, representing
an important change in relation to the current situation of most
Central European regions.
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The project specific objectives

* Developing and implementing integrated territorial
plans to enhance the use of RES and improve energy
performance

* Designing and testing already available approaches
and tools to improve the energy management in
Central Europe urban areas

* Enhancing the definition of low-carbon energy
strategies and policies tailor made for the Central
Europe urban areas.



iHiterrecy
CENTRAL EUROPE &

CitiEnGov

WP T1 - Role ascribed to energy issues ad harmonization of data

) 5 STUDY VISITS
e Collection and analysis of Best Practices and in IT, AT, D, PL, SLO
bottlenecks about energy in regions involved (from now —July
) 2017)
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Some (final) questions

19.How to have municipal energy units working
with harmonized energy-related data, with
details at building level?

20.How to effectively use building-detailed
spatial data for defining and monitoring
energy plans?



Some conclusions / 1

Data source heterogeneity is the main obstacle

Data availability, accessibility, level of details,
icenses, semantics, ... varies from country to
country (but also from city to city)

Data from EP Certificates, or energy
consumption data can be easily geocoded (PoD
> address > building) but often we need to
aggregate and anonymize data



Some conclusions / 2

iv. CityGML Energy ADE and INSPIRE are two
target schemas useful to integrate
heterogeneous energy-related geodata

v. Existing web services or platforms already
implemented need to interoperate through
well-known geo-ICT standards (e.g. OGC
OWS)



Thanks ... any (your) questions?
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