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Appendix B: Project description
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The long-term Objective of

Expressed by former Prime
Minister Anders Fogh
Rasmussen in his opening
speech to the Parliament in —— —  ——

2006 and in several pO|ItIC8.| Prime minister 16 Novemb'e‘r 2608: ‘

agreements since then: ”We will free Denmark totally from |
fossil fuels like oil, coal and gas”

ET DANMARK,
DER STAR SAMMEN
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To convert to 100%
Renewable Energy

Prime minister 16 November 2008:
. ”... position Denmark in the heart
- of green growth”

\
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New Government
September 2011 LADH

. 100% RES by 2050

 100% RES for electricity and
heating by 2035

* No coal on power plants and no oll
for heating households by 203

* 50% wind in electricity supply b
2020

« 40% CO2 reduction by 2020
compared to 1990
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4DH

4th Generation District Heating
Technologies and Systems

play in future Sustainable Energy
Systems:

- Energy efficiency

- Renewable energy and waste

- System integration of wind etc.

District heating technology has to be
further developed (4GDH):

- Low energy buildings
- Low temperature sources

- Low Grid loses
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4th Generation District Heating

Objectives:
- Scientific platform for research activities

- Societal understanding of the role\of District Heating
- Further additional national and international projects
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Steam as heat carrier. Is today in use in
Manhattan, Paris and partly in Copenhage

Third Generation (1970-present):

Pressurised water with temperatures below 100 C.
Used in replacements in Central and Eastern Europe
and all extensions in China, Korea, Europe, USA and Canada.
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Technologies and Systems

Three pilla

Supply:

Low temperature District heating

Production:
Renewable Systems Integration

Organisation:
Planning and Implementation

KL
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i 4th Generation District Heating
Su pply Technologies and Systems
Low temperature District heating /

Grids and components:

- low-temperature district heating systems a 4
based on renewable energy. ll.
- new knowledge of the hardware and

software technologies of the new
generation of district heating systems

- existing energy renovated buildings and
new low-energy buildings.
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2 . 4th Generation District Heating
P rOd UCtI O n . Technologies and Systems

Renewable Systems Integration

Production and system integration:

- the development of energy systems analysis
tools, methodologies and theori

- scenario building of future sustainable energy
systems.

- The aim is to identify the role of district heating
systems and technologies in various countries
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Organisation:
Planning and Implementation

Planning and implementation:
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|

further development of the pla
management systems

spatial analysis and geographical
information systems (GIS) as a tool\for
planners and decision-makers.

organisation and design of specific public
regulation measures including ownership,
tariffs, reforms etc.
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International Partners:

First result:

Heat Road Map Europe
First pre-study

AALBORG UNIVERSITY

International Dimension

- .
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4DH

4th Generation District Heating
Technologies and Systems

Tsinghua University, China

Chalmers, Halmstad and
Linnaeus universities, Sweden

Zagreb, Croatia
Euro Heat and Power
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I n te rd I C I p I I n ry Technologies and Systems

PhD courses
At the different participating universities

T r

W”

Management activities:

International collaboration, Consortium
activities and dissemination

4GDH concept:

Further development of the concepit.
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0.2 Diszeminatien Henrk Lund andBran V. Mathiesen
erre admeistration

Svend Svendsen sndCarsten
Sojesan

SvardSuendsen

- Conference on 4GDH
Technologies and System

Susnasventian

| buidings. Carstensojesen

Minimising lossesin the D istrbtion grid CarstenBojesen
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GertOie G anrasnandF Centre Management
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Time schedule snd allocation of rescurces

‘ Management Group

- Status and administrative

District heating District heating District heating
grids and production and planning and

meetings (4DH Participants) =oEemEE

Administrative and
4GDH concept (WP0)

District Heating Production and

District Heating Grids and
) System Integration (WP2)

Components (WP1,

- House installation, pipes, pumps,

DH production and integration
heat exchangers 4 8

into electricity markets

6-year project (2012-2017)
with on-going dissemination.

- Low-temperature distribution

- The role of DH in national energy
concepts

systems

District Heating Planning and
Implementation (WP3)

- Heat atlas and GIS planning tools

PhD courses and seminars
International collaboration
Consortium activities

Dissemination

- Institutions and Public Regulation
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13 PhD pr

Strategic Research Centre for 4th Generation

AALBORG UNIVERSITY

ects
4DH

4th Generation District Heating
Technologies and Systems

istrict Heating Technologies and Systems

PhD 1.1. Heating of existing buildings byNow-temperature district heatin
PhD 1.2. Supply of domestic hot water at comfort temperatures without Llegionella

PhD 1.3. Conversion of existing district heating grids to low-temperature operation and
extension to new areas of buildings

PhD 1.4 Minimising losses in the DH distribution grid

Ph.D. 2.1: Energy Scenarios for Denmark
Ph.D. 2.2 Thermal storage in district heating system
Ph.D. 2.3 Distributed CHP-plants optimized across more electricity markets
Ph.D. 2.4 Low-temperature energy sources for district heating

Ph.D. 2.5 The role of district heating in the Chinese energy system

PhD 3.1: Strategic energy planning in a municipal and legal perspective

PhD 3.2: Price regulation, tariff models and ownership as elements of strategic energy planning
PhD 3.3: Geographical representations of heat demand, efficiengy and supply

PhD 3.4: Geographical representations of renewable energy systems
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HEAT ROADMAP 4 D H
EUROPE 2050

4th Generation District Heating
Technologies and Systems

Publications

Bent Ole Gram Mortensen: Fernvarme — en monopolsektor i konkurrence. Artikel i Festskrift til Jens Feje,
Jurist og @konomforbundets Forlag, 2012, 5. 299-310, ISBN 978-87-574-2573-4. FIRST PRE-STUDY FOR THE EU27

Bent Ole Gram Mortensen: Status quo vedrerende forblivelsespligt. Artikel i Tidsskrift for Milia, Magnus
Informatik, 4/2012, 5. 102-105 (TfM 2012, 45}, ISSN 1603-8398.

Bent Ole Gram Mortensen: Fjernkgling i lan-Erik Helenelund, llpo Luoto, Niina Mantyla og Kristian Sikavirta I\

(red.): Offentlig — privat; i hurudana strukturer? Festskrift til Eija Makinen, Universitas Wasaensis (Finland), o
Acta Wasaensia No 265, 5. 452-467, 2012, ISBN 978-952-476-408-7.
Aalborg University
David Connolly, Brian Vad Mathiesen, Poul Alberg @stergaard, Bernd Maller, Steffen Nielsen, Henrik Lund, omid Connolly

Daniel Trier, Urban Persson, Daniel Nilsson & Sven Werner: Heat Roadmap Europe 2050, first pre-study for Srisn Vas Matiesen

EU27. Performed by Aalborg University and Halmstad University for Eurcheat & Power, Brussels 2012. Poul Alerg atergasrd
- . . Serma mbter
Link to report Link to further rary ou sl
Henik Lung
Lund, H. Andersen, A N. @stergad
SMART ENERGY SYSTEMS - A may Halmstad University
96-102, June 2012 urban perzzon
Denie Niszon
Bernd Maller, Steffen Nilsen and H Sven wemer
PHOTOVOLTAIC ELECTRICITY RE: Presentations —
Dublin City University, Ireland mnEnere:
- ) Frede Huelplund: From smart electricity systems to smart energy systems (The subsidiarity principle, local o
Bernd Maller: A Danish Heat At " wind power August 2012, Salzburg Austria.
Bernd Mller, Steffen Nielsen and Karl Sperling: A SOLAR ATLAS FOR BUILDING-INTEGRATED o I
PHOTOVOLTAIC ELECTRICITY RESOURCE ASSESSMENT. Paper presented at the SEEP conference, June 5-8,
2012, Dublin City University, Irefand. This paper won the Award for Best Presentation. > URo Contnts 3 vl ble st Slfee S epechiest. m
@ &row] Rk
Bernd Moller: A Danish Heat Atlas, or how existing public databases can be used for energy planning. Paper 2
presented at the Climate change adaptation workshop, 20-21 March 2012, Aalborg. ELSEVIER Jousmal bomepane: www. dsevier.comllosstsleseray. =
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Prasentation den 4. september 2012 p3 frokostseminar, Centre for European Studies (CESEL) ved Juridisk D e e
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G G v Problems of Thermal Engi (CPOTE 2012), Institute of Thermal s are = . e
Technology, Gliwice, Silesia, Poland, 18-20 September 2012 [ Coio than dockicty inchuing Wt and bl vl 23 érerty tamseradbin, aod eicincy
Eremins 1 1 e s 5. e o o i AL e
e i i sy
Henrik Lund: Heat Roadmap Europe 2050, Presentation and panel debate at the 13th International
on District Heating and Cooling, Cx 34 2012. Sy vt o et s i
e
Henrik Lund: Heat Roadmap Eurape 2050. ion at Euroj Energy Week. Euro Heat
and Power and Cogen Europe, Charlemagne building 21. June 2012
1 Immduction Whchaeady s igh shre of i powe. The plse s efned
Henrik Lund: From Smart Electricity Grids to Smart Energy Systems. Keynote at 5th International Conference The dulenge of megaing Mocuting renevae enagy ke ani e ove et iswil iy oo o
n i Energy & Envir Protection (SEEP 2012), Dublin City University, Dublin 5-8 June Frongh on the ?ﬁl’imﬂﬂ%mﬁ;‘ﬁﬁﬁﬂ} &”g’"w“;'&mﬁmi"ﬁﬂ"lx‘;mrm:?ﬂ&m
i Lenewable ene gy technol be defed (1| el demand i ih o low during the ghen hour The e
2012 ‘e Inoudhctun phase: This phase epresents 3 Ituion i gration f indandsolr power the sysem becomescomplex
kg mersy sstom. The phace 1< cactersed by magial  The 100 pecent renewableenrgy phas: Th phase represents
. . vopocas [ Uhe INIOAXCTon of fenciabe Gnomy: o2 wind 3 ititon 1 Which The enargy xtem & currnty o 1 b
Henrik Lund: Heat Pump Integration in Energy Systems. Keynote at Symposium on Advances in propocal nisodctr Iy e vind 3 dnaton | g Sytem i currently ar[< being
Reffigeration and Heat Pump Technology, DTU, 15-16 May 2012. Link to proceedin o o e ofltr f the S O 5 eGSRl Rt B ComBa At ot
a hsic  fal b
Mo, o Thew :
Henrik Lund: Heat Roadmap Eurape 2050. Presentation and panel debate at the Eurcheat and Power m‘;’;‘;;‘;’“g:’&g‘g m’:“m"v halamee. . nd comerion technobgies e uind urlines inrodiced o
i o hich thee sy e shareofrencuable e s complet ot oy wih g 1o dfirens from one o 1o
Conference TEAMING UP FOR RENEWABLE HEATING AND COOLING, Copenhagen 26-27 April 2012. onlnwhichthere s seady s mor vl sncuablecnemyn s omplec ot any wthrpid o difercs framane o
acmbinsicn of chng 1 converdon ad Storge ehraloges
e peeree fsquency s volsgssubilly s of maerimportae.
Ty —
SRR w5

AALBORG UHI?EH‘.ﬁITT


http://en.aau.dk/
http://www.emd.dk/billeder/energypro/Skagen1, roteret.jpg
http://www.emd.dk/billeder/energypro/IM000161.JPG

Y

pil
4™ Generation District Heating - First Annual Conference, 3 October 2012 o
Venue: Utzon Center, Slotspladsen 4, Aalborg w

4DH

Programme
09.30-10.00 Breakfast and registration

10.00-10.30  Introduction to the 4DH project and the agenda for the first annual 4DH conference

Professor Henrik Lund, Aalborg University, Head of the 4DH Research Centre

10.30-12.00 Previous research in Sweden and Denmark on the future of district heating systems

Results of the Swedish sparse district heating project

Professor Sven Werner, Halmstad University

State-of-the-art of designing future sustainable energy systems - the role of district heating
Associate Professor Brian Vad Mathiesen, Aalborg University

Swedish experience of district heating, transportation and Biomass

Professor Leif Gustavsson, Linnaeus University

Panel debate: Which key knowledge from previous research can be brought into the 4DH
project? Chairman: Technical Manager Per Wulff, Vestforbraending.

Panel members: Speakers; Ass. Professor Erik Ahlgren, Chalmers University of Technology,
Business Unit Director Lars Boye Mortensen, NIRAS; and Head of Energy Systems Department
Anders N. Andersen, EMD.

12.00-13.00 Lunch

(8
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13.00-14.30 Status and challenges to the development of the 4GDH Concept [Il
The work on 4GDH-wi'thin the IEA and the EU DHC platform ‘.’
Dr Robin Wiltshire, Building Research Establishment Ltd., UK
The work on 4GDH in Denmark v
Professor Svend Svendsen, Technical University of Denmark
Organisational and institutional challenges to the 4GDH Concept 4 D H
Professor Bent Ole Gram Mortensen, University of Southern Denmark 4th Generation District Heating

Technologies and Systems

Panel debate: Which role does the 4DH project have in the further development of the
4GDH Concept? Chairman: Professor Poul Erik Morthorst, Technical University of Denmark.
Panel members: Speakers; Head of Division Per Alex Sgrensen, PlanEnergi; Professor Sven
Werner, Halmstad University; and Managing Director Astrid Birnbaum, Kebenhavns Energi

14.30-15.00 Coffee break

15.00-16.30 International status and future perspectives of district heating and the 4GDH Concept
The case of China

Professor Xiliang Zhang, Tsinghua University

The case of Eastern Europe

Professor Neven Duic, University of Zagreb

EU and Heat Road Map Europe pre-study

Assistant Professor David Connolly, Aalborg University

Panel debate: Which international trends can be seen with regard to the development of
district heating and how can the 4DH project contribute?

Chairman: Project Manager Torben Hermansen, COWI.

Panel members: Speakers; Project Manager Jan Eric Thorsen, Danfoss; Vice-President Birger
Lauersen, Euro Heat and Power; and Dr Robin Wiltshire, Building Research Establishment Ltd.

16.30-17.00 Concluding remarks
Ass. Prof. Brian Vad Mathiesen, Aalborg University, Deputy Head of the 4DH Research Centre

A
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Status and challenges to the
development of the 4GDH concept 4DH

4th Generation District Heating
Technologies and Systems

13.00-14.30  Status and challenges to the development of the 4GDH Concept
The work on 4GDH within the IEA and the EU DHC platform
Dr Robin Wiltshire, Building Research Establishment Ltd., UK
The work on 4GDH in Denmark
Professor Svend Svendsen, Technical University of Denmark
Organisational and institutional challenges to the 4GDH Concept
Professor Bent Ole Gram Mortensen, University of Southern Denmark
Panel debate: Which role does the 4DH project have in the further development of the
4GDH Concept? Chairman: Professor Poul Erik Morthorst, Technical University of Denmark.
Panel members: Speakers; Head of Division Per Alex S@rensen, PlanEnergi; Professor Sven
Werner, Halmstad University; and Managing Director Astrid Birnbaum, Kebenhavns Energi

14.30-15.00 Coffee break
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International status and future
perspectives of and 4GDH concept 4DH

4th Generation District Heating
Technologies and Systems
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Thursday 4 October 2012

Venue: Aalborg University, Skibbrogade 5, 1% floor, room C1/12, Aalborg

09.00-09.45

Prezentation of WF1

09.45-10.320

Associate Professor Carsten Bojesen, Aalborg University
*  Work programme for 2012 and 2013
* Presentation of PhD projects
* Presentation of demonstration project ideas

Presentation of WF2

10.20-11.00

Associate Professor Poul Alberg @stergaard, Aalborg University
*  Work programme for 2012 and 2013
* Presentation of PhD projects
* Presentation of demonstration project ideas

Coffee Break

11.00-11.45

Presentation of WP3

11.45-12.30

Associate Professor Bernd Maller, Aalborg University
*  Work programme for 2012 and 2013
* Presentation of PhD projects
* Presentation of demonstration project ideas

Formation of demonstration project working groups

12.30-13.30

Lunch

13.30-15.00

Steering Committee Meeting
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