eneration
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Technical University of Denmark /&
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Presentation on 4GDH

4th Generation District Heating

A Relevance

A Concepts

A Technologies
A Demonstration
A Implementation plans

Technical University of Denmark
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at 1s 4GDH?

4th Generation District Heating

A Low temperature
A Renewable heat suppl
A Low energy buildings by

AUse of warm water grid (district heating)

Technical University of Denmark
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What was the 1, 2, 3th r

4DH

4th Generation District Heating
Technologies and Systems

First Generation (1880- 1330

Steam as heat carrier. Is today in use in e \g
Manhattan, Paris and partly in Copenhagen

N

Second Generation (1930-1970):

Pressurised hot water as heat carrier with tempe}*ature above 100 C.
Can be found today in older parts of current wateribased systems.

\

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 Cé,n da.
\

\|
I\‘

Technical University of Denmark DTU
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hy 4GDH?
Relevant In EU due t

EU Policy on energy.and buildings
EPBD recast:

All new buildings in the EU as\from December 2020
(2018 for public buildings) will have to be nearly zero
energy buildings

4th Generation District Heating

the nearly zero or very low amount of energy
required should to a very significant level be
covered by energy from local renewable source

Technical University of Denmark
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4th Generation District Heating
ms

Danish Energy Plan
A All buildings and electricity fossil free by 2035

A Transport and industry fossil free by 2050

A Based on:
A energy savings and
A renewable energy supply

Technical University of Denmark DTU
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http://www.kemin.dk/Documents/Klima- og Energipolitik/our future energy.pdf
http://www.kemin.dk/Documents/Klima- og Energipolitik/our future energy.pdf

Relevant due to:

energy system with
eating buildings

Overall optimization
Renewable energy for

What are the best technologies?

ARE-based District heating i

ARE-based Heat pumps outsidé€ cities

Technical University of Denmark

i

4th Generation District Heatin
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Relevant due to:

4th Generation District Heating

Optimization of fossil\fuel free Energy system

What is the best combin

AEfficiency
AGeothermal heat
ABiomass

Awind

ASolar

Technical University of Denmark
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4th Generallon Dlslrlcl Heating

The Aim is to assist in the development of 4Th Generation
District Heating Technologles and Systems (4GDH)

Objectives:
- Scientific platform for research a""ctivitiéls

- Societal understanding of the role' of Dlstrlct Heating
- Further additional national and mtematlonal projects

Y
Technical University of Denmark M \H
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p—-
-


http://en.aau.dk/

AALBORG UNIVERSITY

4DH

4th Generation District Heating
Technologies and Systems

Three pilla

Supply:

Low temperature District heating

Production:
Renewable Systems Integration

Organisation:
Planning and Implementation

[
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13 PhD projects

Strategic Research Centre for 4th Genemtiuﬁ“[{ishct Heating Technologies and Systems

,

p I
.-"-

|

|

PhD 1.1. Heating of existing buildings J':;}Jﬂw-temperatum district hﬂﬂ'ﬁngl

PhD 1.2. Supply of domestic hot water at c‘quﬂn temperatures without Hegmneﬂa

PhD 1.3. Conversion of existing district heathig grids to I':]w-temperaruré operation and
extension to new areas of buildings \ |

PhD 1.4 Minimising losses in the DH distribution gnd |
Ph.D. 2.1: Energy Scenarios for Denmark E ."I —3
Ph.D. 2.2 Thermal storage in district heating syﬁtems |
Ph.D. 2.3 Distributed CHP-plants optimized across mﬂre electricity n}hrkezs
Ph.D. 2.4 Low-temperature energy sources for district heatmg

Ph.D. 2.5 The role of district heating in the Chinese ener*gy system | —_

{

PhD 3.1: Strategic energy planning in a municipal and .‘egaf perﬂppctwe
PhD 3.2: Price requlation, tariff models and ownership as Elﬂments of strategic energy pl
PhD 3.3: Geographical representations of heat demand, effi L‘!.;enq'y and supply
PhD 3.4: Geographical representations of renewable energy éy?'temﬂ
/

F |
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4th Generation District Heating

Low temperature DH: Supply/return: 50C// 20C
Heat supply: No fossil fuels & no biomass fuels

Low temperature district heating necessary
because:

A more renewable heat produced at 50C than at 80C
A acceptable heat loss from grid (15%
for low-energy buildings

Technical University of Denmark
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EFFICIENCY INCREASE OF EXISTING SOURCES
NEW LOW TEMPERATURE HEAT SOURCES

Industrial

Waste Heat Waste Incineration

Solar Heat Waste Heat of
Chillers
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Heat production in 4GD

Waste incineration

A Heat from waste in DK 67 %

A Producing 20% of district heating

A Producing 15% of all heat demand

A Less heat from waste in future for district heating

Technical University of Denmark DTU
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Heat production in 4GD

Biomass : Wood chips, pellets. Straw 4DH

A Major shift in DK from coal to biomass|in
cogeneration plants

A Import today but to be sustainable: local/production
A Not biomass enough
A More valuable for transport'then for heat
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Heat production in 4GD

Solar thermal plants
AExample in Marstal:

ith seasonal storag

|\ :
1400 buildings, 33000 m? solar collectors, 75000 m?3 storage
50% solar
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Geothermal heating

A Boreholes 2-5 km

A Temperature 60-70 C

A Porosity + Water

A Big resources

A Big investments

A Heat prices similar to
prices for heat today.

Temperatur i 5000 metersdybde

Technical University of Denmark DTU []<eo'c [120130 " - g R, e
oo [ leoso  [l130-160 - . B 3
o [ ]so100 [160-120 [l 200-240 e\

100-120 [ 180-200 [ >240°c


http://en.aau.dk/

Heat production in 4GD

4DH

4th Generation District Heating
Technologies and Systems

Technical University of
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Distribution of heat in 4GDH

4th Generation District Heating
Technolo

A Low temperatures:
A Supply at end user 50C
A Return at end user 20C

A Lower heat loss
coefficient :

A Twinpipes with small
diameter pipes (14mm)
In service pipes

Technical University of Denmark .
Figur 12 Tversnit af det fremstillede prototyperer 14/14/110 mm

/)
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Distribution of heat in 4GDH

4DH

4th Generation District Heating
Technologies and Systems

8°C

45°C

I5¢

1 wc

LAY

15¢

"

Fig. 5. Mesh model of a pre-insulated twin pipe buried in the ground (left). Heat flux between the media pipes (middle) and temperature field in Aluflex twin pipe 16-16/110
(right}; temperature supply/return/ground: 55/25/8 “C.
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Distribution of heat in 4GDH
Heat loss of

4th Generation District Heating
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