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~4 Jutland/Denma

. * >40% wind power (local owners)

» High share of the¢ world’s offshore power
« 30% Distributed Generation

» 50% of electricity supplied by CHP

(‘ « >50% District/Heating
(  10% of Natural Gas produced from Biogas
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The long-term Objective of N

Danish Energy Polic ADH

Technologies and Systems

Expressed by former Prime
Minister Anders Fogh
Rasmussen in his opening
speech to the Parliament in N\ EEEET -
2006 and in several political o e 8 e iy from K
agreements since then: fossil fuels like oil, coal and gas” kT

ET DANMARK,
DER STAR SAMMEN

REGERINCEN

——

To convert to 100%
Renewable Energy

uuuuuuuuuu

Prime minister June 2019: Tz

» . 70% reductions in Green ~ M Prime minister 16 November 2008:

House gases by 2030..” ”... position Denmark in the
“““““““ heart of green growth”

L\ Loa Il

AALBORG UNIVERSITY
DENMARK
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2019 New Government and agreement:

Climate Law and Action plan:
1.
2.
3.

AALBORG UNIVERSITY

Energy savings in among others public buildi
National Strategy for Sustainable buildings

Strategy for electrification of transport, industry
and society in general

More funds for green research and
demonstration projects

Assessment of Danish and North Sea countries
mutual expansion of offshore wind

Investigation of energy island of 10 GW wind
before 2030

Support afforestation (new forest)

Climate adoption via coordination of coastal
protection

«
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"Poliik farstielie mellom Sociaimakoic, Raciale Vensive S op Enbedslites
Retfardig retning for Danmark

Folketingsalger 2019 b pivet Danmark en historik nulighed for at see e ny politisk reming

Vi ckal g forrest i knmpen mod Idimakrisen. Danmark <kal markount Ieve ambidoneme for Kima, milio og
natar o pitage sig det intemutioule ledecsiab for den gronne omstlling, Folketinget kan Klive det groaneste
pastament | vesdlen, cer ikke knn por nopst, sen som pec de, der skl for at leve op tl Pacs-aftilen.

Vi skal styrke vores velfeerd igen. 33 Danmark bliver verdens bedste Lind at vare bam i, 53 der blmer mere tid
] omsorg i sundhedsvesenet, og 53 alle kan se frem til en Velferd giver
g fihed t forskeliphed.

Vi clal beloempe den etigende ulighed. $3 7i igen beprader 2t styke den = mfumsmdgxmhxgm
Danmuk til et af de ivenien Hverken fattigdom eller gridighed
wozes L. op i bar uliphaden for 2t ige et opeoc med begge dele

Vi skl tage et opgor med. tmndjunngmlfﬂmnﬂﬂ{.iadaaudﬂkhn&mﬂ@hedu,ube]dsphdsa%
welerd i bele Lndet. Det bar en vaerch  sig selv, at besluminger toetfes tet pd dem, det vedrerer, Dasmack
e e store forskslle

Vi chal same p:uddxnmha.s wores unge kan udfolde og ndfordre sig =i meget, som de kan — og <& hver ny
ez 0 bece Ge forrige T damske skl det ke voece

mshgmdu;:gw,mmmm ilivet.

Vi clcal fremme integrationen. 4 vi ko leve sammen, sefvom v er forskellige Med respelt for hinanden og de
‘demokratiske spillesegler vi bygger vores samfimd pi. T Danmark er e frie og ligevardige

Vi chal lofte et anovar for verden. 5§ Danmck e e and, der Bjeiper menneskar | nod. Som stie vagt om de
internatiorsle Eomventioner, kvt arhejder for F2 Sorgligtende
Eallesckaber Danmark sk viere et Shent land, lrvor vi lever 2f vores ndsym i esten af verden.

Vi wor pi, 2t politk betydes moget. Af v kaa lose de ceelle pooblemer § siedet fox at fove symbolpolits 53 v
hnmwurngpmgzﬁsﬁmnugﬂn(mmmi?nmmgemu store. Téke e kan mcfies pd én

mgmmm der fores en ansvaciy ckononisk politk, der sikwer gode mumeviliis for

edervsivet Vi i gang med at b, valgeme har til et myt

Deter pi den baggrind, at partier, med et flercal af mandter | Polketinger, har peget pi Mere Prederiksen (3) som
Eongelig undersoger med henbllk ph at danne en regering, der skl sikre en ny poltisk reming for Dannurk

afen s Radikale Venstre, SF og
enize om "en politsk forstielse”, der medfirer, 2t en uy sezering er forpliptst 2t tags e rebke ing
samlet set il betyde en ny pelitick reming for Danmark Initiatverne skal ndmentes i Iobet af regerin)
g pemme i et buedt samusbeide med Polketingsts owige parier En oy sepering vl endvidere resd
pEtlende forlip
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DAs Klimaplan _ vejen mod et dansk
energisystem uden

kniske energisystemanalyser og fossile brandsler

Henrik Lund

‘Sammenfatning af Klimakommissionens
overvejelser, resultater og anbefalinger

28. september 2010
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Members Map

This is a map of the people who have registered with the EnergyPLAN website. Select a country to identify all users from that country, and then select their name on the right
hand side if you would like fo contact them. We hope that this map will connect users that have a common interest with one another.
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Executive Summary

IDA’s Energy Vision 2050

A smart energy system strategy for 100% renewable Denmark
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Smart Epergy Systems

(11 Tube:
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http://www.energyplan.eu/smartenergysystems/

Smart Grid(2005) iD

4th Generation District Heating
Technologies and Systems

No definition.

Toward a

However it can be understood
Smart GHE

from the context that a smart gri
IS a power network using modern
computer and communication
technology to achieve a network
which can better deal with
potential failures.

«

AALBORG UNIVERSITY
DENMARK

by S. Massoud Amin
and Bruce F. Wollenbérg



Smart Grid - definitions

;. U.S. DEPARTMENT OF

(@) ENERGY

European Sma rtGridS
Téchnology Platform

* * ok
* =
* *
% *

oy Kk

International
Energy Agency

iea/

«

AALBORG UNIVERSITY
DENMARK

“A smart grid\s an electricity grid that uses information and communications
technology to gather and act on information, such as jnformation about the
behaviors of suppliers and consumers, in an automatgd fashion to improve the
efficiency, reliabilityy, economics, and sustainability of(the production and
distribution of electricity.” (U.S. Department of Energy)

“Smart Grids ... concerns an electricity network that/can intelligently integrate
the actions of all users coNnected to it - generators,/consumers and those that
do both - in order to efficiently deliver sustainable, gconomic and secure
electricity supplies.” (SmartG¥ids European Technglogy Platform, 2006).

“A Smart Grid is an electricity ngtwork that can cgst efficiently integrate the
behaviour and actions of all userg connected to if — generators, consumers and
those that do both — in order to ensure economigally efficient, sustainable
power system with low losses and Righ levels of quality and security of supply
and safety.” (European Commissiony 2011)

“Smart grids are networks that monitoyf and manage the transport of electricity
from all generation sources to meet thg varying electricity demands of end
users” .... “The widespread deployment\of syart grids is crucial to achieving a
more secure and sustainable energy futyre/ (International Energy Agency
2013).
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* In the European Commission’s strategy
[7] for a competitive, sustaiable and
secure “Energy 20207, the need for “high
efficiency cogeneration, district heating
and cooling” is highlighted (page 8). Th
paper launches projects to promote,
among others, “smart electricity gids”
along with “smart heating and cooling
grids” (page 16).

«
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Smart Epergy Systems

« Smart Electricity Grids are electricity\infrastructures that can/intelligently

integrate the actions of all users connected to it - generators, ¢consumers and

thoncea that dn hoth - in arder tn efficientivs

aliver clictainahle acanomic and

Smart Energy System is defined as an approach in which smart
Electricity, Thermal and Gas Grids are combined and coordinated to
identify synergies between them in order to achieve an optimal solution
for each individual sector as well as for the overall energy system.

DTTTAIN Tt Uy UTTUU Tl gUuio IMTTTITAauvtTrautuUT T tUTITUAat UCrT 1wt TTItry Imitoygruatoe Tty

actions of all users connected to it - supplies, consnerg and those that do both

- in order to efficiently deliver sustainable, economic\ang secure gas supplies
and storage.

«
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’:: Energy

energy systems

From electricity smart grids to smart
published 2012

Jev systems — A market opera

Infrastructures

Smart Energy Systems and

tion based

4% Brian Vad Mathiesen*, Dovid Conrlly

published 2014

Understanding of the Smart Energy Systems
concept in Scientific Publications

Smart Energy and Smart
Energy Systems

published 2017

«
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2015

2011 2012 2013 2014

2009 2010

M Similar toSmartGrid ~ ®Smart Grid but broader = Smart Heating

B Cross-sctoral integration M All or more sectors M RES integration

2016




Pump Hydro Storage
175 €/kWh

(Source: Electricity Energy Storage Thermal Storage
Technology Options: A White Paper 1-4 €/kWh

Primer on Applications, Costs, and (Source: Danish Technology

Benefits. Electric Power Research Catalogue, 2012)
Institute, 2010)

Energy storage: Price and Efficiency

Price Efficiency
1000000 120
100000 \v 100
10000 80

1000 / \ 60

100 \ 40
\

10 20

Price (€/MWh)
Efficiency (%)

Oil Tank
0.02 €/kWh
(Source: Dahl KH, Oil
tanking Copenhagen A/S,
2013: Oil Storage Tank.
2013)

N T

Electricity Themal Gas Liquied Fuel

F

Natural Gas Underground Storage
0.05 €/kWh

(Source: Current State Of and Issues

Concerning Underground Natural Gas

Storage. Federal Energy Regulatory
Commission, 2004)
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Energy Storage and Smart Energy Systems

Henrik Lund?, Poul Alberg @stergaard’, David Connolly?, Iva Ridjan®, Brian Vad Mat}
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International Journal of
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Fipuze 1: Investment cost and cycle efficiency comparison of

ebectmicity, thermal, pas and Equid foel storape techmolopies.
See azsumptions, details and references in Appendix 1.
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Fipure 2: Armualized imvestment cost per use-cyele vs azmaal menbers

af use-cycles. In the diapram the cost is also benchnmarked apainst the
cost of producing renewable eneTey, here shown for a wide cost span
by zrey {extension along horizontal axis is for presentation onky; thers
iz no cyelic dependence for renewable enerpy producton]). See
joms, details and refy in Appendix 1.
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Fizure 3: Investment cost comparison of different sizes of thermal
enerpy storage technologies. The sizes cormespond to storages for a

dwelling, a larper baildins, a CHF plant and 2 solar DE system
{sme Footnote 2). See assomptions, details and meferenees in

Appendix 1.
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Fizgure 4; Investment cost comparizon of dfferent sizes of
tricity enerpy storaes schnologies. See azmmptions, detadls
and referenees in Appendiz 1.




Existing distribution grids in DK
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Natural Gas District Heating Electricity

Natural Gas W District heating M Electricity
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IDA Energiple

The Darsan Society of Engisesrs. D4

IDA oo oot mascuton s
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Executive Summary

IDA’s Energy Vision 2050

A smart energy system strategy for 100% renewable Denmark

Primary energy supply
Peta Joule (P))
1.000 M Export CO, emissions
900 B RE electricity
300 Sellap thermaM'"'on ton per year
700 M Biomass 70 M Export
600 M Naturalgas ¢ M Danish
’ consump-
500 H Oil tion
400 M Coal 30
300 40
200
30
100 o
0 20 120 Fuel cells
100 _____ W Wave power
2004 i 10 30 M Solar thermal
0 / M Photovoltaics
60 Management and
1990 Ref. 2030 IDA 2030 40 ——  measuring
20 M Electricity, oil and gas
management
0 Wind power
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2004

IDA 2030 M District heating and CHP
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H HANDELSHD JSKOLEN
- EKEA@BENHAVNS UNIVERSITET -?SYDDM‘JSK UNIVERSITET
CEESA Project 2011/201.2
wore= | [ANSPOIT:
_ Electric vehicles is best from an energy /ary energy consumption in CEESA
| efficient point of view. But gas and/or liquid
e MY = fuels is needed to transform to 100%.
o Biomass:
— tos .. 1s a limited resource and can not satisfy
all the transportation needs.
ks Conseguence
. Electricity from Wind (and similar Y e
s resources) needs to be converted to gas and = we
(“ liquied fuels in the long-term perspective... =«
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Figure 2: Primary Energy Supply in CEESA.
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Chemical
Synthesis

Biomass
(40.2P)) Marginal Heat*
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CO,
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C5 Sugars (92.8 PJ)

Low & High
Temperature
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X A (149.4 PJ)
H,O .
(15.5 M)

Conversion Process | Transport Fuel |  Transport Demand

Methanol/DME
(626 P) ) 31 Gtkm
~ < 67 Gpkm
Ethanol
(100 PJ)
39 Gtkm4
Methanol/DME
(337.5PJ )
169 Gtkm




) INVEST\Q

= Innovation Fund Denmark
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Energy Storage Capacities in Denmark

Danish Oil Storage
~50 TWh

Danish Gas Storage
~11TWh
Danish
Thermal Storage
~0.090 TWh

« N
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= Innovation Fund Denmark
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Energy Storage Capacities in 100 % RES Denmark 2050 (IDA)

Danish Oil Storage

~50 TWh Danish
Hz Storage
~0.550 TWh
Danish
Danish Gas Storage Thermal Storage
~11TwWh ~0.200 TWh Danish
Electricity Storage
~0.015 TWh
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Smart Energy Europe

Renewable and Sustainable Energy Reviews 60 (2016) 1634-1653

Contents lists available at ScienceDirect

Renewable and Sustainable Energy Reviews

journal homepage: www.elsevier.com/locate/rser

Smart Energy Europe: The technical and economic impact of one @Cmm
potential 100% renewable energy scenario for the European Union

D. Connolly**, H. Lund”, B.V. Mathiesen *

* Department of Development and Planning, Aalborg University, A.C. Meyers Veenge 15, 2450 Copenhagen SV, Denmark
b pepartment of Development and Planning, Aalborg University, Vestre Havnepromenade 9, 9000 Aalborg, Denmark

ARTICLE INFO ABSTRACT
Article history: This study g
Receved 29 September 2015 transition fr
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Table 1: Overview of main scenario building blocks

Long Term Strategy Options

Circular 1.5°C 1.5°C Sustainable

Electrification Hydrogen Power-to-X Economy Combination Technical Lifestyles

f O r a I I (ELEC) (H2) (P2X) (CIRC) (cOomMBO) (1.5TECH) (1.5LIFE)

Hydrogen in E-fuels in 0 Increased Cost-efficient Based on

ain Electrification in industry, Sy, 2rsu-:§ﬁ e resourceand  combination of g::od "'f'm COMBO and

L all sectors tansportand  transportand ooy clleenY material options from 2°C - Fre CIRC with

A Euro pean lon g -terr buildings buildings ectars efficiency scenarios lifestyle changes
1 11 GHG target -80% GHG (excluding sinks) -90% GHG (incl. -100% GHG (incl. sinks)
S t r at eg I C VI S I O n in 2050 [“well below 2°C" ambition] sinks) ["1.5°C" ambition]
for a prosperous, - Higher energy efficiency post 2030 « Market coordination for infrastructure deployment

Major Common * Deployment of sustainable, advanced biofuels -
Assumptions * Moderate circular economy measures .
+ Digitilisation .

BECCS present only post-2050 in 2°C scenarios
Significant learning by doing for low carbon technologies
Significant improvements in the efficiency of the transport system.

modern, competitive
and clim3ate neutral

AALBORG UNIVERSITY
DENMARK

p — Power is nearly decarbonised by 2050. Strong penetration of RES facilitated by system optimization
| e n O m y ikt U (demand-side response, storage, interconnections, role of prosumers). Nuclear still plays a role in the power sector and CCS deployment faces limitations.
. . . Higher recyding
Electrification of Use of HZ in Use of e-gas in Reducing erlt!rgy g o) CIRC+COMBO
Inclustry processes targeted targeted demand via substitution,  Combination of S
applications applications Energy Efficiency dmularrneasu'res e
efficient options
s Increased Deployment of Deployment of e Sustainable from “well below COMBO but CIRC+COMBO
Buildings deployment of o e heat ey | LD buildings . ; but stronger
heat pumps ng B L] and depth ng; 2°C" scenarios stronger ng
with targeted
Faster application = CIRC+COMBO
5 . H2 deployment E-fuels .
electrification for Increased Mobility as a {excluding CIRC) but stronger
Q Transportsector . ansport (o MDVsand - deployment for o) iy senvice - Altemnatives to
some for LDVs all modes N
modes airtravel
. . Limited » Dietary changes
Other Drivers disi:lifuflggzs rid di:t-rfljitlizr?asrid enhancement = Enhancement
& £ natural sink natural sink



MtCO2eq

A Clean Rlanet for all

A European long-term strategic vision
for a prosperous. modern. competitive and climate neutral economyv

Non-CO2 other Q
. Different zero GHG pathways
[ Non-C02 Agriculture lead to different levels of et
5000 . . remaining emissions and
~ Residential absorption of GHG emissions
N Tertiary

[ Transport
e Industry

Power

3000
s Carbon Removal Technologies

2000 . LULUCF

- = Net emissions

1000
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 \

«
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SMART ENERGY AALBORG

Energivision for Aalborg Kommune 2050
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uiding principle:
transitioning the current energy system in
Aalborg to 100% Renewable Engergy
In a way so it fits intg 100% RES in DK, then
Europe and finally the Worl

e Sustainable use of Biomass
« Definition of transport demand
 How to handle Industry

 How to balance electricity
demand and supply as well as
other fuels

SMART ENERGY AALBORG

Energivision for Aalborg Kommune 2050

------------------

«

AALBORG UNIVERSITY
DENMARK




Biomass In nmark — Power and Heat

200

180

=
(=1
(=]

140

BIOMASS POTENTIAL

OPTIMIST: CA. 300 PJ
PESSIMIST: 165 PJ
REALIST: 200 PJ

30 GJ BIO PR. CAPITA IS
HIGH GLOBALLY

IMPORT

0
1980 1930 2000 2005 2010 2015 2016 2017
I Trzepiller - Import B Brzende - import s Skovflis - Import mmmm Affald, bionedbrydeligt - Import
mm Bioethanol - Import s Biodiesel - Import  Traepiller Braende
m Skovflis A ffald, bionedbrydeligt . Halm . Trzeaffald
I Biodiesel I 1 Bioolie Biogas @ SUM - import
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The Danish and the Glagbal
Biomass Challenge

Today in DK (175 PJ)

Recent research for EU (8500 PJ)

EU 2050 scenario

(A Clean Planet for all)

IDA 100% RES in DK in 2050 (200 PJ)

Danish Energy Agency scenario 2014

\
\
\
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&
i ol
%
e
fil—=n
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8 0 1 ]
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[G)/cap]

Biomass

per. person

30 GJ/capita
17 GJ/capita

15-21 GJ/capita

30 GJ/capita

35-45 GJ/capita

Coatents lists available at ScienceDirect

Renewable and Sustainable Energy Reviews

ELSEVIER journal homepage: wun elsevier.com/locatelrser M

A spatial approach to bioeconomy: Quantifying the residual biomass
potential in the EU-27

i

Lorie Hamelin™"", Magdalena Borzecka®, Malgorzata Kozak”, Rafal Pudetko”
« O

'r capita projected in different publications and
ent bioenergy consumption

apita (GJ/cap) = Current consumption in Denmark (2018)

IDA's Energy CEESA 2050 Elbertsenetal. Gyllingetal. L. Hamelinetal. BioBoost Smart Energy PRIMES/-  PRIMES- 1.5LIFE  PRIMES - JRC-EU-TIMES
Vision 2050 (2012) (2012) (2019) Europe 1.5TECH 1.5LIFE-LB Model
Denmark EU27 (not including Croatia) and EU28 EU28 + Iceland,

Switzerland

Norway,
Switzerland, and
Western Balkan

Countries



lomass

 Local Biomass resources In
waste) 6100 TJ/year.

lborg (incl.

« Aalborg’s share of Danish sustainab
biomass resources (incl. bio-share of waste,
straw/wood and biogas) approx. 6200
TJlyear.

[T]/ar] Andel af DKs  Biomasseressourcer i
forventede res-  Aalborg Kommune
sourcer efter be-
folkning
Halm 1800 980
Tree 1600 670
Biogas 1400 520
Fiberfraktion 60
Bioafgroder 1360
- heraf graes 200
Affald 1400 2300
I alt 6200 6090

AALBORG UNIVERSITY
DENMARK
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2.000

a n S p O rt 1500 | = Eltil jernbane

Transport part/share of 100% RES in  |: ...
DK as a whole: . e

IDA Energy Vision 2050: As much o -

electric vehicles as possible.

7 Energistr Flybraendstof
Aalborg
Supplemented by bio-fuels for /
aviation, trucks etc.
Transport
3
2,5 —
mEl
2 M Syntetisk flybraendstof
c B Metanol/DME
=z 15
& m Biobenzin
1 Biodiesel
W Benzin
0,5 .
® Diesel
0 | Flybraendstof
2018 2050BAU 2050Scenarie
AALBORG UNIVERSITY
DENMARK Aksetitel

i |



Industry

Coal, oil and natural as in\Industry in Aalborg constitutes

990 GWhlyear.

IDA-plan:

Savings, :
efficiencies, 25
district heating :
and cooling, 25
electricity and £ .
green gas.

((‘ :

AALBORG UNIVERSITY

DENMARK

Braendsel i industri

2018 (med Portland) 2018 (landsgennemsnit) 2050 BAU 2050 Scenarie

mOlie m Naturgas Biomasse

/



PV versu
Wind

900
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Installed Capacity in MW

& o

10% PV 20% PV 30% PV

N Offshore wind ® Onshore wind mPV

500
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300
250
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100

50

Eelctricity Balancing (GWh/ayear

10% PV 20% PV 30% PV

M Excess electricity production  ® Import

[

(/
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4705
4700
4695
4690
4685
4680
4675
4670
4665
4660
4655

System Total Costs - Million DKK/year

10% PV 20% PV 30% PV

W Sum




Sankey diagram of the current system

0,39 TWh

Export

Wind + Q20T e Electricity demand: 1,15 TWh
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-F.*s‘ Transport
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Sankey diagram of the 2050 system

oy 0,04 TWH 0,06 TWh ﬁ-ﬁ Export

Import A

Elecfricity demand: 1,41 TWh

7\

O Electricity

W Demand

Electricity:
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Wind

El. transport: 0,4 TWh

sl
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Solar Thermal: 0,04 TWh | / A T ~ '0"0' Transport
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Waste, 60 Electryfuel . Losses
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Boilers) &
Waste
0,01 TWh Individual HPs: 0,21 TWh . ndividual
] : Heating
1,07 TWh
7 4 i Geothermal: 0,25 TWh
Biogas &
Gasiﬁcati:n\_l‘_osses
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\ Losses: 0,18 TWh
A
\
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Hourly balancing of eleagtricity
demand and suppl

600 4740 600 12.000
. —
4730 ©
500 0>{ 500 L] 10.000
= 4720 = 5
L 400 % = 400 8.000
= 4710 = =
= = =
o P 2
» 300 4700 2 g 2% 890
8 S 8
& 4690 £ & i &
— w 200 4.000
B 200 g 'é
E 4630 = =
— 100 2.000
x99 4670 %
= m == e
0 _ 4660 Step 2:EV  Step 3A: Step 3B: Step 3C:
Step 0: Start  Step 1: Flexible  Step 2: EV Smart Charge  Batteries Steam Storage  Flexible
HP Smart Charge Electrolysers
B Excess electricity production ® Import @ Total system costs M Excess electricity production  ®Import @ Total system costs

AALBORG UNIVERSITY
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Total system costs [mio DKK/year]




ISION results

Primary energy
10

0 I I I I

2018 2050 BAU 2050 Imbalanced 2050 Vision

TWh
nN w - w (=] ~

[y

mCoal ®mOil mGas mBiomass M Onshorewind ®Solar PV mOffshore wind

Annual costs [M€]

6000

5000

4000

3000

2000

1000

o

Annual costs

2050 BAU 2050 Ubalanceret 2050 Scenarie

® Variable costs ®mFixed O&M W Investments
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PV (570

« Equal to 20% of electricity\production

« Could in principle by on exi
roofs:
— 950 hektar out of 2200

— 950 hektar could fully exploited produce
1060 GWhlyear

* Or around 800 hektar fields
(including roads etc. - based on
“Vust Holme”)

* In the Energy Vision prices have
been based on a mix between the

(ﬁo...

AALBORG UNIVERSITY
DENMARK

h/y from 500 MW)



Wind:1050 GWh/y from 300 MW

« Aalborg already has 158 MW

 New wind farm (Ngrkaer Enge)
will increase to 220 MW

* Replacement by bigger wind
turbines is expected before 2060

« Additional expected 280 MW of
shore will produce 1270
GWhlyear.

«

AALBORG UNIVERSITY
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6TH INTERNATIONAL CONFERENCE ON sEEnergies @® A

o
Smart Energy Systems
6-7 OCTOBER 2020 » AALBORG
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www.henriklund.eu

Renewgyy, A

asmartEnerys,
J'

More\nformation:

lan.aau.dk/book.ph

4DH

4th Generation District Heating
Technologies and Systems

HEAT ROADMAP
EUROPE 2050

Henrik Lund
bPE 2050

J
= O
- 8 o e i
surne e —t——
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| WWW. EnergyPLAN

1 www.heatroadmap.eu

1+ SMART
a4 ENERGY

«
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http://energy.plan.aau.dk/book.php
http://www.energyplan.eu/
http://www.heatroadmap.eu/
http://www.energyplan.eu/smartenergysystems/
http://www.heatroadmap.eu/
http://www.heatroadmap.eu/
http://www.energyplan.eu/SmartEnergyEurope

