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ARTICLE I NFO ABSTRACT

Article history: This paper defines the concept of 4th Generation District Heating (4GDH ) including the relations to District
Recrived 24 January 2014 Cooling and the concepts of smart energy and smart thermal grids. The motive is to identify the future
Accepted 23 February 2014 challenges of reaching a future renewable non-fossil heat supply as part of the implementation of overall

Awralihle poline 31 March 2014 sustainable energy systems. The basic assumption is that district heating and cooling has an important

role to play in future sustainable energy systems — including 100 percent renewable energy systems —

ﬁ-";’: rds but the present generation of district heating and cooling technologies will have to be developed further
I . into a new generation in order to play such a role. Unlike the first three generations, the development of

District heating . . . e . .

Smart thermal grids 4GDH involves meeting the challenge of more energy efficent buildings as well as being an integrated

Srmart energy systems part of the operation of smart energy systems, i.e. integrated smart electricity, gas and thermal grids.

Sustainable energy systems © 2014 Elsevier Ltd. All rights reserved.
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Background

When mentioning the basic idea of 4GDH, most
people, both professional and non-professional,
respond with two questions:

- How do you define 4GDH?

- How do you define the three preceding
generations?




Paper content

. Introduction

. The first three generations of district heating
and cooling (answer to the second question)

. The future 4th generation of district heating
(answer to the first question based on five
challenges)

. Summary and definitions



Five challenges of 4GDH

1. Ability to supply low-temperature district heating for space
heating and domestic hot water (DHW) to existing buildings, energy-
renovated existing buildings and new low-energy buildings.

2. Ability to distribute heat in networks with low grid losses

3. Ability to recycle heat from low-temperature sources and
integrate renewable heat sources such as solar and geothermal heat.

4. Ability to be an integrated part of smart energy systems (i.e.
integrated smart electricity, gas, fluid and thermal grids) including
being an integrated part of 4th Generation District Cooling systems.

5. Ability to ensure suitable planning, cost and motivation structures
in relation to the operation as well as to strategic investments related
to the transformation into future sustainable energy systems .
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Final definition

The 4th Generation District Heating (4GDH) system is
consequently defined as a coherent technological and
institutional concept, which by means of smart thermal
grnds assists the appropriate development of sustainable
energy systems. 4GDH systems provide the heat supply of
low-energy buildings with low grid losses in a way inwhich
the use of low-temperature heat sources is integrated with
the operation of smart energy systems. The concept in-
volves the development of an institutional and organisa-
tional framework to facilitate suitable cost and motivation
structures.
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lllustration of the final definition
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Fig 2 lllustration of the concept of 4th Generation District Heating in comparison to the previous three generations,
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