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Today’s Energy System
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Smart Energy System
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An Integrated Heating Sector
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3 Options for the Heat Sector

1. Savings 2. Individual Units
(Everywhere) (Everywhere)
= Reduce our = Use a heating
demand for heat: unit in each
= Space heating building:
- Hot water = Boilers:
= Qil
= Biomass

= Heat Pumps
= Electric Heating
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3 Options for the Heat Sector

1. Savings 2. Individual Units 3. Networks
(Everywhere) (Everywhere) (Urban Areas)
= Reduce our = Use a heating = Share a heating
demand for heat: unit in each network:
= Space heating building: - Gas
- Hot water = Boilers: - Water (i.e.
- Ol district heating)
= Biomass

= Heat Pumps
= Electric Heating
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1. Savings

=\We should implement heat savings until the
price of sustainable supply is less than the
marginal price of additional savings
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1. Savings

=\We should implement heat savings until the
price of sustainable supply is less than the
marginal price of additional savings
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1. Savings

=\We should implement heat savings until the
price of sustainable supply is less than the
marginal price of additional savings
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Savings ldentified in HRE
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Savings ldentified in HRE

2050
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Savings ldentified in HRE

e Marginal Costs ¢ Direct Costs

0.25 0
el
020 -
= 0.15
5 TS 2 L 2 - s S
£0.10 i
é .‘_“_‘_.ﬂ-o.."

0.05 seee-8-

0.00

0% 10% 20% 30% 40% 50% 60% 70% 80%
Heat Demand Reduction (%)

EUROHEAT AALBORG UNIVERSITY D rorcTid e+ ]
@&PUWER DENMARK ECOE_Y.é it .




22 Heat Roadmap Europe

3 Options for the Heat Sector

1. Savings

= Reduce our
demand for heat:

= Space heating
- Hot water

Max 50%
Marginal

EUROHEAT
&POWER

DENMARK

AALBORG UNIVERSITY

2. Individual Units

= Use a heating
unit in each
building:
= Qil
- Biomass
- Heat Pumps
= Electric Heating

ECOFYS

3. Networks

= Share a heating
network:
- Gas

- Water (i.e.
district heating)
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Individual Heating

Sustainable

Heating Unit Efficient Cost Sensitivity
Resources

Electric Heating
Heat Pumps

Qil Boilers

Biomass Boilers
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Individual Heating

Sustainable

Heating Unit Efficient Cost Sensitivity
Resources

Electric Heating @ @ @ @
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Biomass Boilers
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Individual Heating

Sustainable

Heating Unit Efficient Cost Sensitivity
Resources
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Individual Heating

|
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Individual Heating
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Individual Heating

|
Heating Unit Sustainable Efficient Cost Cost Sensitivity
Resources
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3 Options for the Heat Sector

2. Individual Units
= Use a heating

1. Savings

= Reduce our

demand for heat: unit in each
= Space heating building:
- Hot water = Qil
- Biomass

- Heat Pumps
= Electric Heating

Max 50%
Marginal

EUROHEAT
&POWER

Heat Pumps
(with solar)
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3. Networks

= Share a heating
network:
- Gas

- Water (i.e.
district heating)
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3. Networks
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High quality energy for a low quality demand
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District Heating
Low quality energy for a low quality demand

Power
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Surplus Heat in Europe Today!

o0
S

~
S
|

N
S
|

N
S
|

(O9)
S
|

o}
S
|

p—
(@)
]

Energy Balance for the EU27 in 2010 (EJ)
N
()

S
|

Prir

EUROHEAT AALBORG UNIVERSITY DlanFEnorcyid o]
@&PUWER DENMARK ECOE_—Y-§ ———— @?’a




zz Heat Roadmap Europe

District Heating
Low quality energy for a low quality demand

District
Heating
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Heat Networks

Sustainable

Heating Unit Efficient Cost Sensitivity
Resources

Gas Grid
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Heat Networks

Sustainable
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Heat Roadmap Europe

- Two Reports:

AAAAAAAAAAA

TND EUROPE 2050

= Pre-study 1 (2012): is DHC

beneficial in a business-as-usual
scenario N—

= Pre-study 2 (2013): is DHC ,
beneficial in a low-heat demand (o

scenario | =
=This is also a complete heat strategy
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Heat Networks
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3. Networks

1. Options:
= Natural-Gas
= \Water Grid (i.e. District Heating)

2. Do we need district heating?

= Only if the heat density is high enough
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3 options for the Heat Sector

1. Savings 2. Individual Units 3. Networks
= Reduce our = Use a heating = Share a heating
demand for heat: unit in each network:
= Space heating building: - Gas
- Hot water = Qil - Water (i.e.
= Biomass district heating)

- Heat Pumps
= Electric Heating

Max 50% ~50% ~50%
Marginal Heat Pumps District Heating
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STUDY FOR THE EU27

Aalborg University Halmstad University
David Connolly Urban Persson
« Brian Vad Mathiesen Daniel Nilsson
Poul Alberg @stergaard Sven Werner
AALBORS URmIVERSITY  Bernd Moller
DENMARX Steffen Nielsen
Henrik Lund

ECOFYS Ecofys Germany GmbH PlanEnergi
! Jan Grozinger Daniel Trier
Thosmas Boersmans
Michelle Bosquet

EUROHEAT
& POWER



zz Heat Roadmap Europe

Methodology

GIS Mapping Energy System Modelling

BAU
(References)

District Heating
Demands

District Heating
Alternatives

District Heating
Resources

Results (PES,
CO2, Costs)

1 4

_"is

g

ECOE_Y___S_' PlanEnergi

@ EUROHEAT AALBORG UNIVERSITY
& POWER DENMARK




22 Heat Roadmap Europe

HRE: Key Conclusion

- A combination of:
=50% District Heating (Cities)
=50% Heat Pumps (Rural Areas)
=35% Energy Savings (Everywhere)

Can enable the EU to reach its CO2 target in
2050 for €100 billion/year less than energy
savings on their own.
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Thank you

= Need a copy of the reports?
= david@plan.aau.dk @ e

- www.heatroadmap.eu
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