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Abstract 

A lot of ambitious cities in Flanders are looking for a way 

to replace the fossil fuel heating systems for building 

heating to decarbonize the cities. 

Ingenium supports a number of such cities and has 

developed a supporting analysing and calculating tool to 

study these questions on a city or a regional level. 

Key Innovations 

• GIS-based tool, based on geographical open source 

data 

• Analyzing heat demand on an urban or regional scale 

• Analyzing the renovation potential on an urban or 

regional scale 

• Analyzing potential heat sources on an urban or 

regional scale 

• Easy routing and dimensioning of district heating 

grids 

• Generation of environmental and financial cost 

Practical Implications 

A GIS-based simulation tool can help local governments 

in finding opportunities for local heat exchange and 

support the choice for a certain heat strategy to replace 

fossil fuels.  

Introduction 

The city of Bruges has the ambition to be climate neutral 

by the year of 2050. This is a very challenging task for the 

historical city center: many of the historical buildings are 

not easy to insulate with respect to the heritage value. As 

a result, typical renewable heating technologies such as 

heat pumps are not suited everywhere to replace the 

ubiquitous gas boilers. A district heating grid can possibly 

be a sustainable and affordable solution to heat the city 

center. Bruges has already a lot of experience with district 

heating: since 1985, the waste incineration plant of inter-

communal company IVBO delivers waste heat to a nearby 

hospital site, a prison site and a new city development site 

(among others). The specific context of the Bruges city 

center, with large historical building complexes (such as 

museums, hotels and schools) and a number of potential 

waste heat sources nearby (the waste incineration plant, a 

chemical factory and a brewery) make that the inner city, 

despite the sometimes narrow medieval streets, is 

possibly suited for district heating. 

The city of Mechelen is also working on a strategy to 

determine an alternative heating strategy for every district 

in the city: for the districts in the city center, as well for 

the rural villages within the city limits. Unlike Bruges, the 

city doesn’t have a clear high-temperature waste heat 

source, so a classical city-wide district heating network 

will probably not be a good solution to decarbonize.  

To tackle such questions, Ingenium has developed a GIS-

based tool which is twofold: 

• Analyses of heat supply and demand 

• Potential of district heating 

Analysing Heat Supply and Demand 

The first goal is to determine and analyse geographically 

the city’s or regions heating supply and demand, based on 

open data and available data of the city.  

Based on topography and land use, both open data 

sources, building typology is determined. This typology, 

combined with the heat demand map (open data) delivers 

the current heat demand. Typology combined with 

construction year (not open data) determines renovation 

potential, based on the outcome of previous studies such 

as Tabula Episcope for residential dwellings. Information 

on new developments (not open data) a selected 

renovation scenario and the current heat demand, deliver 

the base for the future heat demand. 

These maps of building typology, the current heat demand 

(Figure 1), the renovation potential, the expected future 

heat demand (Figure 2) and maps of the potential existing 

heat sources (high and low-temperature waste heat 

sources, ATES and BTES potential, wastewater, surface 

water and so on, mostly open data) are generated 

automatically. Manual corrections for industrial and 

wastewater waste heat are needed, these are performed by 

questionnaires. 

Such maps give cities and designers insight in the heat 

flows in the city, highlight key buildings, can detect 

possible locations for local heat exchange and support the 

choice for a heat strategy for each district to replace fossil 

fuels. 

Outputs are balanced scenario of heat demand heat 

supply, CO2-reductions, necessary renovation rate and 

investment costs. 
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Figure 1 : Current heat demand 

 

Figure 2 : Future heat demand 

Potential of a District Heating Grid 

The second goal of the simulation tool is to study the 

potential of a district heating grid (from high-temperature 

to neutral temperature networks) as a solution for certain 

city districts. The tool lets the designer easily link heat 

sources and potential end users. It allows the easy 

integration of KLIP-maps (Flemish underground piping 

maps) to detect underground obstacles and gives an 

overview of the street widths to route the potential district 

heating grid, specific for the studied area. Figure 3 shows 

an example of the routing generated with the tool. 

 

Figure 3 : Routing of the heating grid 

The tool uses the generated heat demand maps as an input 

to dimension the district heating pipes as shown in Figure 

4.  

 

Figure 4 : Dimensioning of the heating grid 

 

Then the tool allows the easy calculation of physical, 

economical and environmental parameters such as CO2-

reductions, investment costs, operational costs, 

temperature drops, pressure drops and so on. 

Discussion 

The studies for the cities of Bruges and Mechelen are 

expected to be near completion by the summer of 2021. 

Results generated with the tool can then be shared and 

discussed (after approval of the respective cities). 

Conclusion 

GIS-based tools, based on geographical open data can be 

useful to acquire insight in the heat flows in the city, 

detecting key buildings and possible locations for local 

heat exchange and support the choice of the local 

government for a heat strategy for each district to replace 

fossil fuels. It can allow an analysis of the potential of 

district heating for individual districts. 
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