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Towards an energy efficient European
housing stock:
mapping, modelling and monitoring
refurbishment processes
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Renovating Europe's
Housing Stock:
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Why is EPISCOPE important?




www.europhit.eu

Stepby-step retrofits to
high efficiency standards




process organisation

implementation

planning and QA

Certification criteria and scheme
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CHANGEWORKS
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A Aims to improve energy efficiency of
apartment blocks in multiple ownership

A Explores different contexts e.g. different
management structures, decision -making
procedures

A Developing bespoke toolkits for multi -
occupancy buildings

A ldentifying lessons related to multi -

ownership buildings

www.lowenergyapartments.eu
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http://www.lowenergyapartments.eu/
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Technical Toolkit

A Explains EPC's

A Allows for occupant behaviour

A Covers common areas e.g. stairs

Engagement  Toolkit

A Non -technical guidance
A How to engage occupants
A Tips on decision -making

www.lowenergyapartments.eu

Executive
Agency

for SMEs


http://www.lowenergyapartments.eu/
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INSTALLATIE ADVISEURS
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Aims to answer three basic questions
forend users:

A What do | get?
A What does it cost?
A What is the advantage for me?

www.more-connect.eu

Executive
Agency

for SMEs


http://www.more-connect.eu/

INSTALLATIE ADVISEURS
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A Aims to achieve faster deep renovation
with guaranteed quality and performance

A Develops prefabricated, multifunctional
renovation elements for building envelope and
technical systems

A Offers a one -stop -shop to the end - user
to renovate their homes
A Demonstration case studies In various

EU geoclusters

www.more-connect.eu

Executive
Agency

for SMEs


http://www.more-connect.eu/

Energy Efficiency Call 2015
Main results

A EASME evaluated 478 proposals from 54 countries

A 109 proposals recommended for funding

A 47 proposals within  Call budget




Towards Nearly  -Zero Energy Buildings

A 3 projects fostering deep renovation

I E.g. NZEB refurbishments of social housing in UK, FR
and NL, replicating the Energiesprong model

I E.g. Financing deep renovations by adding new volumes
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Engaging citizens

A 4 RIAs developing new ICT tools
I Tests done in social housing and public buildings

A 4 projects fostering behavioural change
I Covering households and employees
I E.g. Engaging RES cooperatives in savings measures

Executive
Agency

for SMEs



Public authorities leading by example

' .I“'“’“" i D . A7 projects targeting public authorities

* "HE I Accelerating implementation of the Energy
Efficiency Directive

||Mrhm|||||||ﬂ
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Innovative financing

A s projects improving the attractiveness of sustainable
energy investments

Multi - stakeholder national platforms to close the gap between
investors and project  developers

New methodology to  assess risks/opportunities of an energy

transition in the bond and equity markets
I Framework for valuation and benchmarking of small -Sized projects
A 2 Project Development Assistance proposals

Deep retrofit of social housing with energy performance contracts

Executive
Agency

for SMEs



2016 Call for Proposals

Info Day 8 ™ December 2015

Energy Efficiency Call 2016

EE-10: Supporting accelerated and cost  -effective 21 Jan. 2016
deep renovation of buildings

EE-11: Overcoming market barriers and promoting 15 Sep. 2016
deep renovation of buildings




EASME: more information

u' EASME-Energy@ec.europa.eu

http://ec.europa.eu/easme

, @H2020EE, @PhilippeMoseley




Energy

EPBD & data needs

EPISCOPE Workshop
18 November 2015
Brussels

Vasco Ferreira
Directorate - General for Energy
Energy Efficiency Unit



Political context
Energy Union Communication

Rethink  energy efficiency as an energy source
In its own  right

This means increasing energy efficiency, in particular in the
building sector , and promoting an energy  -efficient and
decarbonized transport sector as well as efficient products.

9. In 2015 and 2016, the Commission will review all relevant energy efficiency

legislation

10. The Commission will develop a Smart Financing for Smart Buildings initiative to
make existing buildings more energy - efficient, facilitating access to existing funding
instruments




Better enforcement

A Transposition and implementation of EED and
EPBD:

A Support MSwith good practice and guidance

A Infringement procedures

A Assessment of the EPBD 'Ex-ante conditionalities
for European Structural and Investment Funds:

A Dialogue  with the Member States

A EPBD Articles 3.4 and 5 and Article 11
20

Energy




Energy Performance of Buildings
(recast) Directive review

Article 19
Review

The Commission, assisted by the Committee established by
Article 26, shall evaluate this Directive by 1 January 2017 at

the latest, in the light of the experience gained and progress
made during its application, and, if necessary, make proposals.




EPBD review

In parallel to enforcement, focus on data
collection  to better know where we are:
A Broad public consultation

A Specific studies to feed the evaluation and impact
assessment

A Building stock o bservatory

A Analysis of the long -term renovation strategies
A Assessment of the cost -optimal calculations

A Concerted Action new 'book'’

22




'Evaluate first' principle

Online public consultation:
30 June - 31 October 2015

Member States targeted consultation:
25-27 November 2015 - Concerted Action EPBD

Targeted technical workshops:
December 2015

23
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Public consultation
more than 300 replies
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Public consultation on the evaluation

Focus on the current EPBD

Additional areas to be
explored

o T Do IoD»

Overall assessment
Facilitating enforcement and
compliance

Energy Performance
Certificates

Energy efficient renovation

of the building stock
Financing energy efficiency in
buildings and creation of
markets

Ensuring new highly efficient
buildings using a higher share
of renewables

p S

Energy poverty and
affordability of housing
‘Smartness' of the building
Links between the EPBD and
district and city levels, smart
cities, and heating and cooling
networks

Awareness, information and
building data

Operational management and
maintenance

25
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On -going studies

A Specific studies to feed the Evaluation and Impact
Assessment , and macro -economic modelling  for

buildings:

U Evaluation of the application of the Energy Performance of
Buildings Directive (EPBD) and assessment of policy options
and resulting impact in the framework of the EPBD review

U The macroeconomic and other benefits of Energy
Efficiency  (employment generated, GDP, health, poverty alleviation,
public budget, competitiveness and value of buildings) with particular

focus on the buildings sector;
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EU Building Stock Observatory

Generate, combine and make accessible data on the
characteristics of EU building stock at national level in one
single database in DG Energy's website (Feb.2016)
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Impact Assessment - Option mapping

A Baseline scenario - no EU policy change

A Options of improving implementation and
enforcement or doing less/simplification

A Alternative policy approaches, including on:
A Comparability of building information
A EPC reliability and availability of data
A NZEB

[ e]

28




Option mapping (cont.)

[ €]
A Alternative policy  instruments
A Voluntary agreement with financial institutions

A Alternative/differentiated scope
A Example of embedded energy
A Explore general indoor climate aspects

A Options that take account of new technological
developments - 'smartness'

[ e]




Thank you!

Vasco Ferreira

vasco.ferreira@ec.europa.eu

| ’_Energy
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EPISCOPE

Mapping, modelling andnonitoring
of residential building stocks in 16 European countries
anintroduction to the EPISCORifoject

Britta Stein, InstituWWohnenund Umwelt GmbH
18 November 2015
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B Institut
Wohnen und
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Backaroun
ackground EPISCOPE

C Ambitious CQreduction and energy efficiency targets for the next decades on
European and national levels

C High theoretical potential for energy savings in the (European) building sector,
but poor evidence for the success in terms of the achievement of the climate
protection targets

C Whether the promoting forces concerning building refurbishments are appropriate
for attaining the climate protection targets is not certain

C Sufficient availability ofeliable primarydata about the state and dynamics of
refurbishmentandthe resulting energyperformance igjuestionable

C Key concern How to track the process?

C Mainidea: Development of targeted monitoring approaches, combined
with scenario analyses and national building typologies

C Starting Point:IEE projects DATAMINE (2e0@8) and TABULA (202912)

Image:Fersing/ pixelio.de

Co.
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Institut
Wohnen und
Umwelt

-funded by the Intelligent Energy Europe
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verview
Overvie EPISCOPE

Duration
C April 2013 to March 2016 EPISCOPE
Consortium
C 17 Partners from 16 European countries & 1 associated partne
C Universities, research institutes, engineering companies,
& Buildings Performance Institute Europe
Key Contents
C Setup or upgrade and extensionrwdtional buildingtypologies
C ldentification of a concerted set @nergy performance Z”f"g”-‘.’;‘-ﬂg _ Building
. . . . uliai :
indicatorsreflecting the energy refurbishment state Stocks . | Typologies
C Implementationof case studieseither on local, regional or
nationallevel T ‘
C Applicationof scenario calculation$or the considered housing Policy |
. stocks angortfolios incl.setup of building stock models '%?‘Q.Eeﬁf* iﬁi{;gelz
C RecommendationBow aregular monitoringcan beachieved ATUSHIEN

Co-funded by the Intelligent Energy Europe
Pri iol

fu
ogramme of the European Union
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Wohnen und
Umwelt



Starting Point:
Residential Building Typologies

Building Size Classes

Single-Family Multi-Family Aparlmenl Block
House House

Region Construction Additional |  SFH |
Year Class Classification
national generic
(Gesamt- ... 1919 (Standard /
Osterreich) allgemein typisch)
AT.N.SFH.01.Gen AT.N.TH.01.Gen
Q) national generic
(Gesamt- 1919... 1944 (Standard / i
m Osterreich) allgemein typisch)
m; AT.N.SFH.02.Gen AT.N.TH.02.Gen
—
national generic
(Gesamt- 1945 ... 1960 (Standard /
Osterreich) allgemein typisch)
m AT.N.SFH.03.Gen AT.N.TH.03.Gen
q) national generic w
(Gesamt- 1961 ... 1980 (Standard / 5 -
Osterreich) allgemein typisch)
C AT.N.SFH.04.Gen AT.N.TH.04.Gen
o _: national generic e j i
) (Gesamt- 1981 ... 1990 (Standard /
o Osterreich) allgemein typisch)
: AT.N.SFH.05.Gen AT.N.TH.05.Gen
S —_—
= national generic Ll
(n (Gesamt- 1991 ... 2000 (Standard / "
C Osterreich) allgemein typisch) =
O AT.N.SFH.06.Gen AT.N.TH.06.Gen
O national generic
(Gesamt- 2001... 2009 (Standard /
Osterreich) allgemein typisch)
national generic
(Gesamt- 2010... (Standard /
Osterreich) allgemein typisch)

N
I ! |
&)

| MFH |

AT.N.MFH.01.Gen AT.N.AB.01.Gen

AT.N.MFH.02.Gen AT.N.AB.02.Gen

N

AT.N.MFH.03.Gen AT.N.AB.03.Gen

AT.N.MFH.08.Gen AT.N.AB.08.Gen

Latest building size class = new built

(current requirements + NZEB concepts)

Example from Austria (AEA)

lllustration through example buildings
picture, floor and envelope areas,
real existing buildings, showing
characteristic values (e.g-\@&lues) and
benchmarks for energy performance

TABULA/EPISCOPE GEBAUDETYPOLOGIE

TABULA/EPISCOPE

Gee
TABULAJEPISCOPE
T
o
st
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Institut
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Co-funded by the Intelligent Energy Europe
Programme of the European Union



TABULANebTool/
Building Typologies
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Energy Performance Indi r
ergy Performance Indicators e ohE

C Discussion and definition of a set of
energy performance indicators ——
onitoring indaicators
C Generallyapplicable sebf quantities onttoring Data )| curertsustonor | evoitonof
Wh|Ch C in case Of a regUIa.“pdatec the building stock building stock
candeliver the basic information
necessaryo observe and understand SRS
performance in residentiduilding
stocks
C Indicator scheme to enable
. . ummary indicators
comparisons between actions of

energy performance tracking
(summary indicators)

Co-funded by the Intelligent Energy Europe
Programme of the European Union

B Institut
Wohnen und
Umwelt



Case Studies / Scenario Calculations
on local, regional or national level

EPISCOPE

C

)¢

)¢

)¢

)¢

Individual building stock models to map

the current (refurbishment) state and
energy performance

Determination of the relation between
calculated demand and actual
consumption

|dentification of dynamics and trends,

Example from Cyprus (CUT)

Correlation of the actual energy consumption with
the calculated one for heating, cooling and total
final energy consumption

000 2000 4000 6000 8000 10000
Consumption from simulation _ ISBEMey (KWhimz2a)
—e—Total final energy Hesting —e— Cedling

Percentage simulated energy savings

w1981 #1981-2006 w2006-2014 - 2014-

particularly refurbishment rate/s

Summary Energy Performance Indicators

Consideration of different scenarios /
comparison to benchmarks resulting

from European, national or individual
targets

Use of summary indicators for

CO; emission factor
E:;SEZZE Total heat demand ?
) heat supply
10%6 m? KWhi(mayr) Kkg/kWh
50 0.300
20 18.2
S ———17.6
ol %6 %2 84 26 45 a4 0.150
Ehamai H N 1§
0 o 0.000
Trend Scenario Scenario B Scenario C Trend Scenario Scenario B Scenario C Trend ScenarioScenario BScenario C
50 0300 4
20
11.0 0.150
10 | 7ope— 7 )
[¢] 0.000
Trend Scenario Scenario B Scenario C 0 Trend ScenarioScenario BScenario C
Trend Scenario Scenario B Scenario C
10 50 0300
5 >0 — 31 0.150 -
2050 052 .—-ﬁ--—-l o6
0.4
0 20

Trend Scenario Scenario B Scenario C

33 28

[ e —
Trend Scenario Scenario B Scenario C

27 - 0.071 0.030
0.000

Trend ScenarioScenario BScenario C

comparability

Institut
Wohnen und
Umwelt

IW

Co-funded by the Intelligent Energy Europe
Programme of the European Union



Development and Use of Individual Building
Stock Models for Scenario Calculations EPISCOPE

Example from Norway (NTNU/SINTEF)
Dynamic Material Flow Analysis (MFA) model

Model in layers Basis for

applications

Stock and flows of
Dwellings

Floor area

Energy demand

Component substitution;
+ Energy efficiency
+ Market opportunities

Modelling is based on:
+ Population statistics

1800 - 2100
Mass balance N
equations Materials:

* Input demand

Probability functions
of technical lifetime
and renovation
cycles

Archetype specific
data on floor area
and energy intensity

* Waste flows

Energy /
Emissions:

* National plans
* Roadmaps

. {Rfitfl]tr?;n und Co-funded by the Intelligent Energy Europe
Programme of the European Union
Umwelt




Definition of Average Buildings
for Building Stock Modelling EPISCOPE

lllustration by POLITO / Italy

. . Divide in
Available building G OF G &3 2 N3 &Y each category,

sample (building typologies, one Average Building

I 3S&az Xo
Emm@ynaeﬁamameﬂcalmraﬁ@n<

B Institut
Wohnen und
Umwelt



TABULANebTool/ Building Stocks

EPISCOPE

P

~
=
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Institut
Wohnen und
Umwelt

Co-funded by the Intelligent Energy Europe
Programme of the European Union



Building Stock Monitoring

EPISCOPE

C Description and evaluation of Monitor
existing data sources ﬁ

C Discussion on the availability of
reliable, primary data (sources) Improve

C Conceptdor closing gaps and Report Z? % Evaluate
Introducing a regular monitoring

Institut
Wohnen und
Umwelt




Stages of climate protection strategies

for building stocks

Building Typologies

scenario analyses

Building Stock Models /

Basis for energy balances and

Scope of the

Monitoring of the Building Stock

Collection and analysis of data
showing trends and achievements
until the time of monitoring; control of
success, foundation and grounding
of building stock models

Scenario Analysis

Trends and perspectives of energy
saving measures and technologies,
energy consumption and CO,/GHG
emissions

Policy Instruments

(taxes, funding)

Information, education, policy
law, economic measures

] Institut
Wohnen und
Umwelt

EPISCOPE

EPISCOPE Project

Co-funded by the Intelligent Energy Europe
Programme of the European Union



BPIE Data Hub / EPISCOPE Tool EPISCOPE

A N

DATA HUB FOR
THE ENERGY PERFORMANCE

BPIE | creuiones
oon

Home Dtz Sources.

EPISCOPE TOOL

C Dedicated web tool to present
outcomesof the EPISCORJoject e . o~

3 Fromos FR)

Building types

C Presentatiorof the project

Building Stock Characteristics -

methodology, and project

Breakdown of the building stock by
age band

partners

Technical systems

Meodernisation Trends -
Building insulation levels
B4

ding insulation improvemsnts
Technical systems improvements
Folicies & Regulations -

nZEB definition

Select building types *

All residential buildings -
All single family buildings
Single family houses
Terraced houses
All multi family buildings
Multi-family houses

Apartment blocks

(—

Co-funded by the Intelligent Energy Europe
Programme of the European Union

[ Institut
Wohnen und
Umwelt



Available Publications

C

National building typology brochures

A ;,g,g% i

Building Typology

Building Stock Monitoring

Download & Contact

IEE Project

C CANAO aeyuKSaAa NBLEZI| —
. dZAf RAy3a Ay wSAaARSY

)¢

contact

2 2NJ Ay 3 LI LISNI a9y SNH

LYRAOFUO2NAR F2NJ . dzAf R,=—

Descriptionf case studies and case study
reports in the respective national languages

The TABULWebTool
Further tools (Mapping todNorthsideDublin)

Q search

)¢

C
C

are available on the project website
http://episcope.eu/communication/download

C Upcoming: Synthesis Reportstancluding
summaries of the scenario analyses and

monitoring concepts in English language

National Contact Points

Search

#> Downlozd & Contact > Download

Publications / Download

File Name
Building Stock Menitoring

National Case Studies
1= DE_EPISCOPE_NationalCaseStudy_IWU.pdf
158 GB_EPISCOPE_NationalCaseStudy_BRE.paf

Regional Case Studies

= AT_EPISCOPE_RegionalCaseStudy_AEA pdf

I ES_EPISCOPE_RegionalCaseStudy IVE pdf

I IT_EPISCOPE_RegionalCaseStudy_POLITO.pdf

Il IT_EPISCOPE_RegionalCaseStudy_POLITO_SecEd pdf

Local Case Studies
« CY_EPISCOPE_LocalCaseStudy CUTpaf
= HU_EPISCOPE_LocalCaseStudy_BME.pdf
[ 1 1€_EPISCOPE_LocalCaseStudy_EnergyAction.pdf

Link to Mapping Application

Irish Episcope Mapping Tool_A Quick Guide.pdf

EPISCOPE_Indicators_FirstConcept.pdf

EPISCOPE-Projectinformation. pdf

Building Typology

EPISCOPE_SR1_NewBuildingsinTypologies pdf

= AT TABULA TypologyBrochure_AEA.pdf

W 1l BE_TABULA TypologyBrochure_VITO.pdf
BULA TypologyBrachure_CUT.pdf
I CZ_TABULA TypologyBrochure_STU-K.pdf
[ DE_TABULA TypologyBrochure_IWU.pdf
£ DK_TABULA TypalogyBrochure_SBi.pdf
I ES_TABULA TypologyBrochure_IVE pdf
5% GB_TABULA_TypologyBrachure_BRE.paf
GR_TABULA TypologyBrochure_NOA.pdf
= HU_TABULA TypologyBrachure_BME pdf
[ 1 IE_TABULA TypologyBrochure_EnergyAction.paf
I 1 IT_TABULA TypologyBrachure_POLITO.pdf
B NO_TABULA TypologyBrachure_NTNU.pdf
i 51 TABULA TypologyBrochure_ZRMK.pdf

TABULA_ExecutiveSummary pdf

Title and Description Date

Case Study Reports 20151019
(in nationzl languzge)

on scanario analyses and manitoring of

residential building stock in the

respective country

Mapping Teal 2015-03-03
showing Energy Efficiency of Housing on
fhe Horhside of Dublin £ty s
ergy Pzrfcrmar(e\nd\mf.ms for 2014-03-31
Eutding Stod
First version | la'tl'\%‘uomlm‘me
EPISCOPE indicator s be
developed during the project)

Project Information Sheet EPISCOPE
Two page overview of the EPISCOPE

20131113

project targets and main project steps

EPISCOPE Synthesis Repart SR1
"Inclusion of New Buildings in Residential
Building Typologies. Steps Towards NZEBs
Exemplified for Different European
Countries”

201611

National Building Typology Blu(l)lums 20150410

(new and updated versions 2074)
(per country | in national lznguags):
+ classification of the national building
stock | building type matrix
- frequencies of building types
+ typical energy consumption values of
examplary buildings
« effect of refurbishment measures
- building display sheets
- including standards for new
buildings and nZESs

TABULA Excecutive Summary 2012-10-31

Overview of the project results

(7

Institut
Wohnen und
Umwelt

W

Programme of the European Union

Co-funded by the Intelligent Energy Europe



http://episcope.eu/communication/download/

EPISCOPE

More information available at:
WWW.episcope.eu

Thank you for your attention!

Britta Stein
Institut Wohnenund Umwelt
b.stein@iwu.de

Institut
Wohnen und
Umwelt

o-funded by the Intelligent Energy Europe
amme of ean Union
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Morning Session:;

Mappingand modelling of residential
building stocks

Moderator: Oliver RapfBPIE

EPISCOPE BPIE




EPISCOPE Workshop

Towards an energy efficient European housing stock |
mapping, modelling and monitoring refurbishment processes

O

18t November 2015 - Brussels

| NDI CATORS AND NnAVERAGE BUI LD
TO MAP AND TRACK THE ENERGY PERFORMANCE
OF BUILDING STOCKS

Vincenzo Corrado

Department of Energy
Politecnicodi  Torino - ITALY m
2
Co-funded by the Intelligent Energy Europe FRICO By

I i
Programme of the European Union g}"ﬂ@ E_ E P I S C O P E




Overview

Indicators for monitoring and scenario calculations
of building stocks:

1 System of indicators intended to document basic information
on the building stock energy performance

- AAverage buil dingso for b

t AAver age bchemé usedindgRISCOPE to be displayed
by the TABULA WebTool

1 Example of the Italian approach

EPISCOPE Workshop | NDI CATORS AND f AV E RANAP ABDUTRACK THEESIBRGY PERFORMANCE OF BUILDING STOCKS



Indicators for monitoring of building stocks

A General data
A number of buildings
A number of apartments
A reference floor area

A Building envelope characteristics
A state and trend of thermal insulation improvement
A levels of thermal insulation (4v al ues of wall s, fl oor s,

A Heat supply systems and energy carriers
A state and trend of heat generators replacement
A types of space heating and DHW systems
A types of heat generators
A energy carriers for space heating and DHW
A special systems (technologies using RES, mechanical ventilation, etc.)

A Energy consumption
A final energy by energy carrier (measured values)

EPISCOPE Workshop | NDI CATORS AND f AV E RANAP ABDUTRACK THEESIBRGY PERFORMANCE OF BUILDING STOCKS 510)




Summary indicators for scenario calculations of
building stocks

OVERVIEW

Reference years

EPISCOPE Workshop 1 NDI CATORS AND

[

0 R 0 R
R T R T
h
- L
Building stock | =4 2015 2020 2030 2050
. 1 V| Building Stock Size
size b
2 L__ l,’ national reference area:  cond. floor area|10° m? 0.214 0.219 0.227 0.245
[m ] i:’ EPISCOPE reference area 10° m? 0.214 0.219 0.227 0.245
Total CO, emissions Heat Supply P o
T 60 539533 60 T
2 Mcoz heat supply* 50 - 50 50 50 -
Indi cazfor #‘Z !\ annual carbon dioxide emissions 0 4 0 o 382 382 . g
C()Z emissions re= \“ (related to EPISCOPE reference area) 30 | 20 20 30 . g
mCO2 - : i I) Mcoz heat supply = Crotal X feoz heat supply - 20 4 20 20 20 >
-heat supply '--~”/ == CO2 emissions heat supply 10 + 10 10 10 3
v CO2 emissions cooling 0- 0 0 0 1
[kg/m 2a] — — EPISCOPE Benchmark BC TDS COs Ts1 Ts2 TDS COS TSl Ts2 TDS COS Tsi TSN =
Individual Benchmark 7))
(%]
S
o /ﬂd/C&l‘O Ve % Total Heat Demand
= 250 250 250 1
8 Total heat T N 200 - 200 200
5 - 1\, |total heat demand
c demand i \|(related to EPISCOPE reference area) 150 - 150 - 150
= 1 /|
> Grotal L/ R I 100
© ;,’ 50 50 - 50
S 2 0 - 0
(. NN NN BN o+ N NN NN N
= [kWh/m a] BC TDS COS TS1  TS2 TDS COS TSl Ts2 TDS COS TSl TS2
=)
2 Indicator#3 CO, Emission Factor Heat Supply 030 0.30 - 0.30 - 0.30 -
CO, emission N 0.25 025 0.25 0.25
fact n total CO, emission factor of heat supply 0.20 1 0.20 0.20 - 0.20
actor Y 0.15 0.15 0.15 + 0.15
i i) 0.10 0.10 - 0.10 - 0.10
1 /)
CO2,heat supply i/ kglkwh 0.05 - 0.05 - 0.05 - 0.05
i,' 0.00 - 0.00 - 0.00 - 0.00
[kg/kWh] BC TDS COS TSl TS2 TDS COS TS1 Ts2 TDS COS TS1 Ts2
?\‘
I----‘ \‘ .. - -
i___» In addition, a break-down of the final energy by energy carrier.
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Summary indicators for scenario calculations of
building stocks

Reference years
= == == e
I I I -~k
et e Rt S
Building stock | - 205 220 2% 2%
size 7 \loutang siock sze
'? ! o areal 0 o 0z 0219 [l 0245
[m] 0 ot 02w 0219 0227 0245 .
-------- e L e e | ——————— 1
Indicator#1 s = “ 5 !
licator; o w = P 7
CO; emissions | p== f o w0l » 2
Moz heat supply ||, nra || 2 ol - E’ |
[kg/m?a] e s cos e T2 L & |
|
14 - |
8 Indicator#2 ot = = = |
] -
] Total heat | & Koies crmna £ 0 200 |
2 demand [75 Jiressteato EFISCOPE reference area) 01— oa— o - 10| o |
= | 100 + 108 | =z an 100 228 221 100 48 200
= Grotal L wnintaf - . e
g I I ®r Ll o -
. . ... il 00N
E [kWh/ma] 3 Tos "cos “1s1 Te2 * "ros "cos s 12 ® "ros "cos 1s1 122
3
] Indicator#3 CO. Emession Factor Heat Suppy e om - o
e (E— oz | 025
COpemission | =t ia] s z =
factor b oae ] ] el
010 - 0 o |
fo02,heat supply L_ / kg ||y T o ™~ oos |
14 000+ 0.00 50 ™
[ka/kwh] Y 5 T05"cos T3 T2 s T3 cos 1 12

BUILDING STOCK SIZEm?]
A National reference area: reference area used in the country

A EPISCOPE common reference area: according to TABULA definitiod ¢ o n d i t i o
floor area based on internald i me nsi ons o

Available quantity AC,rff [m?]
conditioned floor area based on internal dimensions ‘ = A intdim
conditioned floor area based on external dimensions ‘ =0,85 - Ac extdim
conditioned living area ‘ =1,1" Aciving
conditioned useful floor area ‘ =14 Acuse
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Summary indicators for scenario calculations of
building stocks

INDICATOR#1 CO, emissions (Mco heat supply  [KQ/M 2a]):

A Pure CO, emissions caused by building heat supply (heating and hot water
supply, including auxiliary electric energy, and mechanical ventilation).

A 1t includes not only the on-site CO, emissions of heating systems but also the
CQO, emissions for district heating and for electricity production (used for heat
supply and auxiliary energy).

A CO, equivalents of other greenhouse gases are not considered.
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