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Based on 3 EU H&C projects

Mapping and 
analyses of the 
H/C fuel 
deployment

 EC tender study 
accomplished in 
2016 (ENER&RTD)

 First full end-use 
H/C energy balance 
for EU 28 (+3)

 Technology 
analyses

 Scenarios until 
2030

 Horizon 2020

 Online Pan 
European Thermal 
atlas (Peta)

 H/C profiles 2015

 Heat roadmap 
scenario until 2050 
for 14 EU countries

 Horizon 2020

 6 country analyses 
and 6 city case 
studies

 Energy system 
models

 H/C policy 
recommendations 
and policy support
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Where are we today?
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Non-H/C
50%

Process 
heating

16%

Space heating
27%

Hot water
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Other heating
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Process 
cooling

1%

Space 
cooling

1%

Heating and 
cooling

50%

F ina l  energy demand for H&C in  the EU in  
2015

H&C is about 50% of total final energy consumption in the EU

Source: Fraunhofer ISI et al. (2017) / 
Heat Roadmap Europe
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Energy carr ier use for heat ing and cool ing in  
2015

Biomass
11% Coal

8%
Distr ict  
heat ing

9%

Electr icity
12%Gas

42%

Heat 
pumps

1%

Oil
12%

Others 
(fossil)

4%

Others 
(RES)
0%

Solar  
thermal

1%

 66 % fossil fuels

 21 % electricity and
district heating

 13 % Renewables
(Eurostat Shares: 17% based
on different method)

Source: Fraunhofer ISI et al. (2017) / 
Heat Roadmap Europe
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Share  of RES  in  tota l  H /C  f ina l  energy in  2012

Quelle: Fraunhofer ISI et al. (20156



© Fraunhofer ISI 

0

10

20

30

40

50

60

70

80

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

S
h

re
 o

f 
R

E
S
 i

n
 t

o
ta

l 
H

/C
 f

in
a
l 

e
n

e
rg

y

Sweden

Finland

Latvia

Estonia

Lithuania

Denmark

S low increase  in  RES-H/C  in  EU countr ies  
observed
( S o u r c e :  E u r o s t a t  S H A R E S  p r o j e c t )

Top 6 countries RES H&C share
increasing in 
most
countries

EU28: +0.8%/a 
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Where to go?
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How to decarboni se H/C  supply?

Almost complete decarbonisation of H/C supply 
80-95 % reduction of CO2 emissions by 2050 compared to 1990

Deploy RES supply
technologies

Energy efficiency Sector coupling

Heating and cooling transition

„Energy Efficiency First“Direct use of renewable
energies

Use of power-to-heat
and district heat

Source: progRESsHEAT
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A  leas t  cos t ,  low carbon H&C supply in  2050  –
Heat Roadmap Europe

Source: Stratego / Heat Roadmap Europe

Heat Roadmaps Heat Savings District Heating
Individual 
Heating 

Technology

Renewable and 
Excess District 
Heat Supply*

% of BAU 2050 
Heat Demand

% of Total Heat 
Demand after Heat 

Savings (Today’s)

Primary 
Technology

% of District Heat 
Production

Czech Republic 40% 40% (25%) Heat Pumps 60%

Croatia 40% 40% (15%) Heat Pumps 45%

Italy 30% 60% (>5%) Heat Pumps 35%

Romania 50% 40% (20%) Heat Pumps 45%

United Kingdom 40% 70% (>5%) Heat Pumps 40%
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What are the breakthrough
needs?
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M in imise  bui ld ing renovat ion wi thout  
energet i c  improvement

France 2015-2030 – building stock in 2030

Existing buildings, 
no measure

Existing buildings, 
renovation without

energy improvement

Retrofitted 
buildings

New 
buildings

Quelle: TU Wien / Fraunhofer ISI et al. (2016)
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Exp lo i t (and ident i fy )  exces s heat potent ia l s !

Heat Demand 
Suitable for 

DH 

10 PJ/Year Excess 
Heat

35 
PJ/Year

10 km More on: 
http://heatroadmap.eu/Peta4.php

Pan-European Thermal Atlas: Case Study: Middlesbrough, UK

http://heatroadmap.eu/Peta4.php
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D i s t r i c t heat ing can fac i l i tate use of RES  and
excess heat
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Austria Belgium
Bulgaria Croatia
Cyprus Czech Republic
Denmark Estonia
Finland France
Germany Greece
Hungary Ireland
Italy Latvia
Lithuania Luxembourg
Malta Netherlands
Poland Portugal
Romania Slovak Republic
Slovenia Spain
Sweden United Kingdom
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Share  of d i s t r i c t heat ing in  heat supply in  
2012

Quelle: Fraunhofer ISI et al. (20156



© Fraunhofer ISI 

I ndust ry :  Making RES  and power- to-heat
( cost - ) competet ive to natura l gas

Source: Fraunhofer ISI / Heat Roadmap Europe
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Summary :  ( some)  breakthrough needs

Energy efficiency in buildings

 Increase retrofit activity and avoid shallow renovations (lock-ins)

 Minimize building renovation without energetic improvements

District heating

 Identify and exploit excess heat potentials EU wide

 Extend district heating – particularly in urban areas and where heat sources are 
available

 Integrate RES into district heating -> towards low temperature district heating 
and use of local RES

Industry

 Industry: Switch from natural gas to RES and power-to-heat

Cross-cutting

 Adjust economic framework to make RES cost-effective (ETS and non-ETS)
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Thank you very much for your attent ion!

 „Mapping and analyses of the current and future 
heating/cooling fuel deployment“ 
Download reports and data sheets: 
http://www.isi.fraunhofer.de/isi-de/x/projekte/mapping-heating_331945.php

 Heat Roadmap Europe IV
Download Brochure, reports, view online thermal atlas
http://heatroadmap.eu/publications.php

 progRESsHEAT
Download reports, review webinars:
http://www.progressheat.eu/Project.html

Contact
Tobias.Fleiter@isi.fhg.de

http://www.isi.fraunhofer.de/isi-de/x/projekte/mapping-heating_331945.php
http://heatroadmap.eu/publications.php
http://www.progressheat.eu/Project.html
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