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40% of thespaceheatingdemandcouldbe
coveredby excesdheatin Belgium
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A solution tocoverexces$heatsources and talecrease
GHGemissiongsthe use of districheatingnetworks
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Thereis a needfor optimizationmodelsasdecision
tools for the optimaloutline of districtheatingnetworks

Optimal district heating network
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Objective Linear Topology Design Multi-period
Authors function
Apostolou Cror
(2018)
Bordinet al. Cror V Vv X X
(2016)
Dorfner Cror Vv Vv Vv X
(2016)
Mertz (2016) Cror X Vv V X
Soderman Cror X V X X
(2007)
Weber Cror X Vv Vv X
(2008)
My model Cror Vv Vv Vv Vv
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A MILPwith the minimizationof the total costsas objective
functionusinggraphrepresentationwith verticesandedges
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A multi-period mixedinteger linear programming model (MILP)
iIncluding continuous and discrete variables is implemented

Continuous variables Discrete variables
« Qj7%Tce: Power production * x; ;- Construction of a pipe on
duringtimestept @ plant | edgeij
. Qfource»insmlled; Powercapacity « y;: Construction of a power plant
to install @ nodei @nodei

* u; ;. Use of the prospective pipe

« P :Incomingpower flow @ L
on edgeij @ timestept

iL,j,t-
timestept in edgeij from nodei

* PP¥: Outcomingpower flow @

timestept in edgeij from nodei
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These variables are submitted to some physical and

technical constraints
I‘?f.‘}.sf’ﬁ" quﬁs,wr d

Pout
ij,t .
- source
O Q it

1. Enerqgy balance ovedgesandnodes P_,’(

Joie
()

2. Maximum thermakapacityon edges P;** < x; ; - Q'l?njax,edge

3. Maximum thermalkapacityat verticesQ; "¢ < Q;"**#*“

l

build

4. Mandatorybuilding ofsomepipes x; ; = m; ;

5. Possible location dieatingsources y; < plecton

s source,installed

6. Minimum power toinstallat eachnode Qsource < Q;
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The objectivdunction of the optimizationproblemisthe
minimizationof the total costof the system

Cror
I

lcheating plants + Cpipes + Csubstationsl
|
CAPEX

+|Cheat production + Cpumping power — Rheat'

Y
OPEX
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A case study with 16 streets and 3 potential heating

sources Is taken into account
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Is it profitable to build a district heating network considering a heating
revenue of 0.0&/kWh for a project lifetime of 25 years’zS

Optimal district heating network

- 25% of €O, emissions
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Whathappensdf the heatingrevenueis decrease@ Lessstreets
are connectedto the districtheatingnetwork!

Optimal district heating network
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Whathappensf a pipecannot be built in astreet? The network
topologyOKIy3SaX IyR (KS ISESy:Sa decrease

Optimal district heating network

——_ No moreheatcapacity
onthisedge

* |

- 6.5% of total revenues
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Whathappensf a unigueheatingsource has noénoughpower
capacityto feedthe entire network? The networkopology0KIl-y3SiX

Optimal district heating network

Use of Zheating /

sources
- 14.5% of total revenues
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District heating networks can be more economically and
environmentally profitable than decentralized heating productip
units!

Next steps:

* Includestorageunitsinto the networks

* Includeelectrificationinto heatingsources
potential

« Extendthe model tolargercasestudies
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Thanks for your attention!

ThibautRéesimont
University of LiegeThermodynamics laboratory
thibaut.resimont@uliege.be
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