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WELCOMETO 4DH

4DH is an international research centre which develops 4th generation district heating
technologies and systems. This development is fund al to the i

objective of being fossil fuel-free by 2050 and the European 2020 goals.

With lower and more flexible distribution temperatures, 4th generation district heating (4GDH)
can utilize renewable energy sources, while meeting the requirements of low-energy buildings and

energy conservation measures in the existing building stock.
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Appendix B: Project description
Strategic Research Centre for

4th Generation District Heating
Technologies and Systems (t_lDH_)
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Energy efficiency / temperature level

1G: STEAM

Temperature
level

S

Steam system, steam pipes
in concrete ducts

<200°C

\
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2G:INSITU

Pressurised hot-water system
Heawvy equiprment
Large "build on site”stations

>100°C
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3G: PREFABRICATED

Pre-insulated pipes
Industrialised compact
substations (also with insulation)
Metering and monitoring

<100°C
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4G: 4th GENERATION

Low energy dernands
Smart energy (optimum
interaction of energy
sources, distribution
and consumption)
2-way DH
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http://www.sciencedirect.com/science/journal/03605442
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Three pilla

Supply:

Low temperature District heating

Production:
Renewable Systems Integration

Organisation:
Planning and Implementation
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http://www.energyplan.eu/smartenergysystems/
http://www.energyplan.eu/smartenergysystems/

Smart\energy Systems
The key to cost-effisient 100% Renewable Energy

* A sole focus on renewable electricity
(smart grid) production leads to electricity
storage and flexible demand sglutions!

« Looking at renewable electricity as a part
smart energy systems including kheatin
Industry, gas and transportation opens for
cheaper and better solutions...

((( Power-to-Heat SOETGRE
Power-to-Transport
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Pump Hydro Storage

100 €/kWh
(Source: Goldisthal Pumped
Storage Station, Germany,
www.store-project.eu)

Thermal Storage
ne orage
(Source: Danish Technology

Catalogue, 2012)

Energy storage: Price and Efficiency

—Price =—Efficiency

1000000 120
100000 \\/ e 100
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8 \ S
10 20 Oil Tank
0.02 €/kwWh
1 0 (Source: Dahl KH, Oil
Electricity Thermal Gas Liquied Fuel tanking Copenhagen A/S,
2013: Oil Storage Tank.

2013)

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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0.16 m3 Thermal Storage h I t
==me~ | Thenmal Storage
(Private house: 160 liter SO0 TrEnEl HiereE

for 15000 DKK)

2500 €/ MWh
(Skagen: 6200 m3
for 5.4 mio. DKK)

Thermal storage: Price and Size
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Price (€/MWh)

160 liter 4 m3 6200 m3 200.000 m3

4 m3 Thermal Storage

40,000 €/ MWh
(Private outdoor: 4000 m3
for 50,000 DKK)

200,000 m3 Thermal Storage

500 €/MWh
(Vojens: 200,000 m3
for 30 mio. DKK)
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=the study indicatesthat the v
market shares for district ;
heating for buildingscanbe | - g 78
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http://www.ecofys.com/en/
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Tuesday 27 September 2016 - Overall programme

11:00-12:20 ROOM 6.1, LEVEL &6
Session 4: Low-temperature
district heating grids

Chair: Tom Diget

Session keynote and co-chair:
Steen Schelle Jensen

Giorgio Bonvicini

Robert Schneider

Christian Engel

Christian S. J@rgensen

13:30-14:45 ROOM 6.1, LEVEL 6
Session 9: Low-temperature dis-
trict heating grids

Chair: Carsten Bojesen

Session keynote and co-chair:
Peter Jorsal

José Castro Flores

Soma Mohammadi

Sofia Akhlaghi/Sofia Carlson
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Is with Papers Based on Abstracts from the First International
Energy Systems and 4*" Generation District Heating in 2015

Energy Planning and Management, Vol 10 (2016)

International Journal of

Sustainable Energy Planning and Management

Volume 5 2015

International Journal of
Sustainable Energy Planning and Management

Volusie 102016

Smart energy systems and 4th generation district heating
Poul Alberg @stergaard, Henrik Lund, Brian Vad Mathiesen

Comprehensive Assessment of the Potential for Efficient District Heating and Cooling and for
High-Efficient Cogeneration in Austria

Richard Biichele, Lukas Kranzl, Andreas Miller, Marcus Hummel, Michael Hartner, Yvonne Deng,
Marian Bons

A genetic algorithm technique to optimize the configuration of heat storage in DH networks
Amru Rizal Razani, Ingo Weidlich

Smart energy systems applied at urban level: the case of the municipality of Bressanone-Brixen
Matteo Giacomo Prina, Marco Cozzini, Giulia Garegnani, David Moser, Ulrich Filippi Oberegger,
Roberto Vaccaro, Wolfram Sparber
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DENMARK
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me 110 (1 September 2016)
on Smart Energy Systems and 4th Generation District

rik Lund, Neven Duic, Poul Alberg @stergaard
Mathiesen

systems and 4th generation district heating
Neven Duic, Poul Alberg @ , Brian Vad Mathi —

ink heat and electricity in the transition towards future Smart Energy Systems

[astasi, Gianluigi Lo Basso

of grid-orientated distributed cogeneration on the minutes reserve market and
g the operating mode impacts on C02 emissions
iwer, Christine Kriiger, Frank Merten, Arjuna Nebel

gy for designing flexible muiti-generation systems
ythcke-Jgrgensen, Adrianc Viana Ensinas, Marie Mdnster, Fredrik Haglind

¥ the constraints and potential contributions regarding wind curtailment in

ing

g, Yu Wang, Brian Vad Mathiesen, Xiliang Zhang

K substations for low-temperature district heating with no Legioneila risk, and low
ratures

g, Hongwei Li, Svend Svendsen

Replacing critical radigtors to increase the ial to use low-temp
case study of 4 Danish single-family houses from the 1930s
Dorte Skaarup @stergaard, Svend Svendsen

e district heating — A

System dynamics model analysis of pathway to 4th generation district heating in Latvia
Jelena Ziemele, A d Isins, Andra Blumb , Girts Vigants, Dagnija Blumberga

Complex thermal energy conversion systems for efficient use of locally available biomass
Jacek Kalina

Current and future prospects for heat recovery from waste in European district heating systems:
A litergture and data review
Urban Persson, Marie Minster

Mapping of potential heat sources for heat pumps for district heating in Denmark
Rasmus Lund, Urban Persson

Industrial surplus heat transportation for use in district heating
JLLNW. Chiu, J. Castro Flores, V. Martin, B. Lacarriére

European space cooling demands
Sven Werner

Optimal planning of heat supply systems in urban areas
Walery A. Stennikov, Ekaterina E. lakimetc

Ringkgbing-5kjern energy atlas for analysis of heat saving potentials in building stock
Stefan Petrovic, Kenneth Karlsson
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http://www.sciencedirect.com/science/journal/03605442

Awards for Best Presentation
Juniorand Senior

#SmartEnergySystems & #4DH




M VT

OBELSKE

W FAMILIEFOND

TARCON' SUNM/\RK | & \ /

«

AALBORG UNIVERSITY
DENMARK

s
-

& Innovation Fund Denmark

RESEARCH, TECHNOLOGY & GROWTH

/ \\y #SmartEnergySystems & #4DH



AN

1: Nordkraft, conference 2: Auditorium 3.107, video premiere
4: Hotel Aalborg

3: Musikkens Hus, conference dinner
5: First Hotel Aalborg

6: CABINN Aalborg Hotel
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New Video: World Launch
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Next year:

3rd International Conference on (
Smart Energy Systems and ((
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4" Generation District Heating = = .
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