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22 Heat Roadmap Europe
Why this study?

= The heating and cooling sector has largely
been overlooked in all scenarios exploring the
energy future towards 2050.

= This study focuses on the future European
heat and cooling market and its importance in
terms of cost-savings, job creation,
investments, and a smarter energy system
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Existing Studies

iy

™= E X194 General Consensus:
”Combined heat & power (CHP) and ) .
[ district heating (DH) are important” heating and cooling

- fwwmmmﬂdbimJ—MMtion to mOdE|

... | ... butfail to quantify to which extent
the realitig (hese options can be used in the ly DHC
f -
= Acknowled '""® eneray system 2030/2050, but

w Acciime hich charac nf slarctric heatino |ow heat

The European Commission in the Energy Roadmap 2050 communication: / 2050
“An analysis of more ambitious energy efficiency measures and cost-
optimal policy is required. Energy efficiency has to follow its economic
potential. This includes questions on to what extent urban and spatial
planning can contribute to saving energy in the medium and long term;

ENERGY

how to find the cost-optimal policy choice between insulating buildings to 4 v R

use less heating and cooling and systematically using the waste heat of
g electricity generation in combined heat and power plants.”
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What is this Study?

= Two Reports:

AAAAAAAAAAAA

= Pre-study 1 (2012): is DHC
beneficial in a business-as-usual
S Ce n a ri O HEAT ROADMAP Eg OOOOOOOO L

=Pre-study 2 (2013):isDHC |
beneficial in a low-heat demand | =
scenario
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What is this Study?

|

2010
* 12% DH - Today 2030 ;
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’ « 30% DH -

2050 . 30%

* BAU 2050

e 50% DH eE

*50% DH
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22 Heat Roadmap Europe GIS Mapplng
Many Heat Sources

= Urban areas (Heating Demands)

= Power and Heat Generation

- Waste Management

= Industrial waste heat potential

= Geothermal heat ol s

= Solar Thermal U 3 5

= the study indicates that the
market shares for district
heating for buildings can be - ST |
increased to 30% in 2030 and R T
50% in 2050. >
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Methodology

GIS Mapping Energy System Modelling

BAU
(References)

District Heating
Demands

District Heating
Alternatives

District Heating
Resources

Results (PES,
CO2, Costs)
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Pre-Study 1 [
(2012)

Is DHC beneficial for the EU energy
system in a business-as-usual
scenario?
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2010 Modelling

IEA Data
2010 Model
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GIS Mapping:
Many Heat Sources

= Urban areas (Heating Demands)
= Power and Heat Generation

= Waste Management

= Industrial waste heat potential
= Geothermal heat

= Solar Thermal

= the study indicates that the
market shares for district
heating for buildings canbe © °

increased to 30% in 2030 and vt
50% in 2050. —
(9 EURDHEAT  aacone omo ensiry E ECOFYS PlenEnei

District Heating
Alternatives

Ref =12% DH
2010 =30% DH
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2010=50% DH

Results
(PES, CO2, Costs)
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Designing the DHC Alternatives

-
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EU CPI
PRIMES Data

EU Energy Roadmap 2050

Current Policy Initiatives (CPI)
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GIS Mapping:
Many Heat Sources

= Urban areas (Heating Demands)

~ Power and Heat Generation

= Waste Management

= Industrial waste heat potential

= Geothermal heat

= Solar Thermal

= the study indicates that the
market shares for district
heating for buildings canbe * ° :
increased to 30% in 2030 and L SR e
50% in 2050. =
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>4 2030 & 2050 Model

District Heating
Alternatives

2010 =12% DH
2030 =30% DH
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2050=50% DH

Results
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22 What is a Business-as-

Usual Scenario?

= Energy Roadmap 2050

= Completed for the European Commission in 2011, by
the National Technical University in Athens

= Presents 6 energy scenarios for the EU27:
- Reference: Business-as-usual
= EE: Energy Efficiency
= CCS: Carbon Capture and Storage
= Nuclear
= High Renewable Energy
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District Heating Benefits in 2 steps

Step 1: (Energy Efficiency)
- Increasing DH to 30% then 50%
- Increasing CHP

- Using Oil/Natural gas in CC-CHP
Step 2: (Utilise waste and RE sources)
Industrial waste heat

- Waste incineration

- Geothermal heat
Large-scale Solar Thermal
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2050 Year 2010
Step 1: Energy Efficiency

EU27 Primary Energy Supply and COZ2 for Heating Buildings
in 2010 at Different DH Penetrations

_’g 3,500 700
~ 3,000 600 = Y.
= = " Existing CHP & DH
o 2,500 500 4 »
o) c = Additional CHP & DH
» 2,000 400 -2 :
> 7] ! Biomass
© 1,500 300 g
0 L Natural gas
w 1,000 200 8 o
- O
2 500 100 O |
[
'DE:_ 0 0 Coal
Present12% 30%DH = 50% DH ® Nuclear
DH ® CO2 Emissions
IEA HRE
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Step 2: Utilise Resources

EU27 Primary Energy Supply & COZ2 for Heating
Buildings in 2010 at Different DH Penetrations while
also Utilising RE Resources

_.3,500 700
e o
E 3,000 600
- S Existi HP & DH
2500 B 500 = | oXisting CHP &
=1 = Additional CHP & DH
22000 —— ——— 400 .g :
n o @D Biomass
51,500 17— -~ 305 Natural gas
(eb)
s 1,000 —— — — —+ 200 8 il
> 500 — N 100  wCoal
§ e = 0 m Nuclear

12% DH | with RE @ with RE

IEA HRE
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Total Energy Supply

EU27 Primary Energy Supply & CO2 in 2010 at Different DH
Penetrations while also Utilising RE Resources

20,000 4,000
= 16,000 . o
:; 14,000 ’ = mOther renewable
£ 12,000 2500 2 Biomass
210,000 2000 3  Natural gas
S 8,000 2 con 5 = Oil
”g 6,000 7% reduction in Primary Energy Supply = Coal
g 4,000 m Nuclear
2,000 13% reduction in fossil fuels ® CO2 Emissions
0
17% reduction in CO2-emissions
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= Saved fuel costs
of annual approx.
30 Billion EUR in 2050

= |n total cost are
reduced by 14 Billion
EUR in 2050

= Additional
investments of a total
of 500 billion EUR

= Additional jobs from
to 2013 to 2050:
8-9 million man-year
in total

Approx. 220,000 jobs.

@ EUROHEAT AALBORG UNIVERSITY
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Annual Heating Building Costs
(Billion Euro)

Cost and Jobs

Annual EU27 Costs for Heating Buildings from 2010 to 2050

= Fuel Fixed operation costs Annual investment costs
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HRE1 Conclusion: 50% DH and CHP

= Decrease primarv energv supply and
especi LESS FUEL 0?2
emissions

= Decrease annual caste of energy in

Europ ",ch‘s MONEY ___14 Billion
in 2050
= Creat MORE EU JOBS obs over

the period 2013-2050

= Furthe MORE RE
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Pre-Study 2
(2013)

EEEEEEEEEEEEEEEEE 2050
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Is DHC beneficial for the EU energy
system in a low-heat demand

scenario?
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% t Roadmap Europe
% Future: EU Energy Roadmap 2050

= Completed for the European Commission in 2011,
b ' tha Natinnal Tachnical | lniviarcityv in A'I'hons

HRE2: Is district heating a good idea if we implement a lot of energy
efficiency in the buildings?
= Pr

= Reterence: Business-as-usual
= CPI: Updated business-as-usual
= Carbon Capture & Storage

= Nuclear

= High Renewable Energy
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Energy Modelling

EU-EE
PRIMES Data

EU Energy Roadmap 2050

Energy Efficiency (EE)
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GIS Mapping:
Many Heat Sources

= Urban areas (Heating Demands)
= Power and Heat Generation
= Waste Management
= Industrial waste heat potential
= Geothermal heat
= Solar Thermal % 5
=the study indicates that the
market shares for district
heating for buildings canbe © ° :
increased to 30% in 2030 and LA
50% in 2050.
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2030 & 2050 Model

District Heating
Alternatives

2010 =12% DH
2030 =30% DH
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2050=50% DH

Results
(PES, CO2, Costs)
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Heat Demand Concerns

= Hot water demand R et 20 e
decreases by 50%
between 2010 and
2050

= Specific Heat
Demands reduce by
70% between 2010
and 2050 i |

2015 2020 2025 2030 2035 2040 2045 2050

Space and Hot Water Heat Demands (TWh/year)
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Energy Efficiency Costs

= EU-EE Scenario 63% Drop in Heat Demands
Cost B€300/year 2010-2050

3.00

R
I3y
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Additional Cost of Energy Efficiency
Measures (€/kWh Saved)
o [l
()] ()]
o o

0.00
0% 10% 20% 30% 40% 50% 60% 70% 80%

Heat Demand Reduction (%)
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HRE-EE Hot Water Growth = +16%

= Residential and non-residential buildings is expected to grow by
32% and 42% respectively between 2015 and 2050

= Population will grow by 3.2% between 2010 and 2050.

= Individuals are likely to take more showers and baths in the future
than they do today.

= People are not expected to live with one another as much in the
future.

= At present, there are regions in Europe where the use of hot water
is limited due to technical and financial limitations.

EUROHEAT _
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HRE-EE Space Heating = -47%
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£ 1000
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2 500
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Bullding renovation in Europe -
what are the choices?
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Implementing District Heating

1. Individual boilers are replaced by district
heating:
=30% in 2030 and 50% in 2050
= Individual heat pumps are not replaced

2. Individual cooling units are replaced with district
cooling.
=10% in 2030 and 20% in 2050

= Natural cooling and absorption heat pumps are both
used.

EUROHEAT f |
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EU-EE vs. HRE-EE:
Heat & Cooling Costs -15%

m End-Use Energy Efficiency Investments  m Heating System Investments
Cooling System Investments Centralised Electricity & Heat Plants

= Fuel CO2
I

800
EU-EE ‘ HRE-EE EU-EE HRE-EE

500
400
300
200
100

0

Residential and Services Sectors (B€/year)

Total Costs for Heating and Cooling in the

700
(13% DH) (30% DH) (13% DH) (50% DH)
I

600
EUROHEAT . -
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Renewables and Energy Efficiency

Additional Renewables Energy Efficiency

= 100 TWh Geothermal v, = Demand side is extremely

< 100 TWh large-scale solar / mportant, but even-tually it
| will become expensive
= 65 TWh wind (due to a

smarter energy system)

= Supply side also has many
heat is 2600 TWh - = PP converted to CHP

J,] h = 100 TWh surplus industrial
heat

= 200 TWh heat from waste
incineration

EUROHEAT .
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HRE1 Conclusions

= |f we continue under a
business-as-usual scenario,
then district heating can:

= Reduce the PES

= Reduce the CO2 emissions

= Reduce the costs of the

] —p energy system
e = Use more renewable energy

EUROHEAT )
®&POWER e earr ECOFYS PlanEnergi
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HREZ2 Conclusions

= |f we implement a lot of energy
efficiency measures, then district
heating will:
= Meet the same goals:

@ EUROHEAT AALBORG UNIVERSITY
& POWER DENMARK

"’ “““““““ oo = Utilise the same amount of fossil fuels
Seme = Enable the same CO2 emission
”'Energy v reductions

e = BUT, Cost approximately 10% less
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Benefits of District Heating

= Improves the efficiency of the system (CHP, O& M, etc.)
= Creates short-term and long-term flexibility

= Enables more renewable energy resources and surplus
heat to be utilised

= Reduces the thermal capacity necessary

= Increases the comfort-levels for the end-user

EUROHEAT _
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ZERU ENERGY BUILDINGS
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Smart Energy Systems

= A sole focus on renewable electricity

production leads to electricity storage
and flexible demand solutions!

= |_ooking at renewable electricity as a part of
the energy systems including heating,
Industry, gas and transportation opens for
cheaper and better solutions...
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4th Generation

District Heating m
W”

4DH

4th Generation District Heating
Technologies and Systems
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4th Generation District Heating

4th Generation District Heating technological Systems are

defined as a coherent technological and institutional

system, which by use of district heating smart grids helps

a suitable implementation of renewable energy systems

by providing for heat supply of low-energy-buildings with

low grid losses in a way in which the use of low-

temperature heat sources are integrated with the

operation of electricity and gas smart grids. The concept 4 DH
involves the development of an institutional and it Gonsration District Hasting
organisational framework to facilitate suitable cost and

motivation structures.

EUROHEAT f |
@ &POWER oewware ECOFYS PlanEnergi



http://www.ecofys.com/en/

22 Heat Roadmap Europe
2050

Thank you

- Need a copy of the report?
- www.heatroadmap.eu § e
=www.4dh.dk/hre A

HEAT ROADMAP EUROPE 2050

or
EUROHEAT
&POWER
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