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Installation methods & pipe designs
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Basicfacts about DH pipe systems i im
water temperatures of DH-systemsrange usuallyfrom 80°Cto 120°Cof supply == @éf =i -
and 30to 70°Cof return water 2 9
(temperature levelsdependon the usedsystem % '
and other conditions like weather, etc.)

LowTEMP-network temperature levelsrangeup to 80 °Csupplytemperature

Heat lossesof pipe systemsrange from approx 5to 10 %
In proportion to the producedheat

Type of pipesthat are mostly usedin DH networks plasticjacket pipes(PJP); sMC
Steeljacketpipes(SJP); FLEXipes pixabay

European wide DHcustomers can be estimated on approx. 60 million citizens
with an increasing number in future(Quote: EuroHeat& Power)
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1st Generation 2nd Generation 3rd Generation 4th Generation 5th Generation
Steam 0On site construction Off-site construction Multi vector Ambienttemperature
Pressurized steam pipes Pressurised hotwater Pre-insulated pipes Improved controls Controls integration

In concrete ducts
=200°C __

Off-site construction
Metering and monitoring

Heawy eguipment
Large on site plant

Témpera? x\“«_l____

Ure

=100°C
=100°C

0o

Heating znd Cooling
Modular expansion
Demand Side Management

Heat sources Heat sources Heat sources Heat sources
+ Steamstorage + Heat storage « CHP coal . ;
+ CoalWaste - CHP coal . CHP ail ) g:s f":'"i“;; ! f;f’:r "C ;‘;l
+  CHF il * CHP biomass . .
+ Coalwaste = Industrial waste heat - Biomass / CHP biomass
« CHP waste/ coal! oil = Industrial waste heat
« (as = Thermal storage
= (Gas /waste [ oil / coal
»  (Geothermal
+ Large scale solar thermal
« Water via high temperature
heat pumps
1860 = 1930 = 1980 > 2010 = 2017 =
=200°C =100°C <100°C 50-60°C 5-25%C

Heat network trends to lower distributiontemperatures and higher efficiency SourcelCAX [1]
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Heat generating technologies within DH-systems aiili"',.f'éT%;;_;; &
DH-systemsare ableto integrate different heat sourceswithin one heat network B SRS

' ‘-?f
3

DH-systemscouldtherefore help to integrate more and more renewableswithin S
the heatingsector

Possibleheat sources

/ i § WM# i

Heating plants

Thermal power stations

Combined heat and power units (CHP)
Waste heat integration from industrial processes
Heat utilization from waste incineration Sourcepixabay

Solid & liquid biomass

Large heat pumps

Geothermal heating units

Solar thermal systems, etc.
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General overview of pipe systems & BRfrastructure LowTEMP

Functional classification of DHpipe systems

> Piping systems of Dhhetworks can be
roughly classified in following
categories/terms:

A Transportpipes

Industrial area / company

A Distribution pipes

A Connecting pipes (to consumer

Framework for waste heat utilization

Utility / heat supplier / Consumer
network operator

Heat sink

su bsta’[ion) Heat source
o EXAMPLE waste heat utilization with Source: AGFW
w site grid === transport grid wess  distribution network
a DHSyStem & network StrUCture . Transmission O Heat potential / extraction

station
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Classification of DHpipe systems by grid levels:

Dual-pipe system

flow line

: _
generating consumer
plant installation

— —1
return line

Source: AGFW

closeddistrict heatinggrid

LowT|
3-pipe system 4-pipe system
] 1st flow line
1st flow line 2nd flow line
2nd flow line I
' generating consumer
generating consumer plant installation
plant installation T |
[ - - _II
— _ L _ _lstreturnline
return line 2nd return line

Source: AGFW

1stflow line usedfor heating
purposes

2ndflow line ( =const) usedfor
water andair heating

Highinstallationcosts

More complexoperation

Source: AGFW

Twooverlappingdualpipe systems

management of specific heat
demands and supply

Highinstallationcosts

Usagein specialcasesonly
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Low
DH-network structure/design:

Radialnetwork Ring network Meshnetwork
| B I — [ [
| _ I I A L 1 ]

- . generating o generating
geniﬁ;a“tlmg | I— plant |— ’_ T plant
| | - [ [ T — M
Source: AGFW Source: AGFW |_ L |_ Source: AGFW
Flow and return line are circular connected main Common versionof the ring
dimensioned symmetrically distribution pipes network

facilitates the integration of other

heat sources distribution pipes and heating

shortest length in comparison to

other network designs _ _ . _ units are linked together in
_ During maintenance, it is possible operation

usually used in small heat to ensure partial supply

networks with one central heat Combinations of radial and ring Ringwith crossconnections

source networks are possible
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General overview about Pipe systems & {DHrastructure LowTEMP

The size of the system can be characterized by the following parameters:

o Length of the piping system (trench length) [m, km]

o Number of substations

o Number of connected consumers

»1 1 TO010 1T &£ ET OAOOI ATO AT OO0 - QY

o Complexity (e.g. number of heat generators, connection points, grid levels)
o Distributed energy (sold heat) [MWGWh TWH|

o Installed heat generation capacity [MW, GW]

o Spatial coverage of the district [km?]
(SourceUpgradeDH,2019 [2])
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Abovegroundlines Undergroundlines

Source: all AGFW
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Installation methods & pipe designs
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Installation methods
> biggest part of DHpiping systems is usually installed underground

o sometimes huge aboveground transport lines can be found next to
train tracks, bridges and very seldom also overland

o For underground lines two main installation methods are used:
A Channel or irduct laying methods

A Trench laying methods

Examplesof in-duct laying methods & trenchlaying methods (Source AGFW
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