
Accelerating the development of  

low-carbon heating & cooling networks 
 

Jelgava THERMOS Inspire Event, 8th Nov 2018 

- Introduction & demonstration of THERMOS v3 -  
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Agenda 

 

10:00-10:10 – 1. Introduction to the THERMOS project 

10:10-10:20 – 2. Overview of energy systems modelling 

10:20-10:30 – 3. Overview of energy systems mapping 

10:30-11:00 – 4. THERMOS tool demonstration 

11:00-11:10 – 5. Data, resources & skills needed 

11:10-11:15 – 6. Tool development schedule 

11:15-11:45 – 7. Practical exercise 

11:45-12:00 – 8. Q&A 
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• Robust methods are needed to identify, analyse and compare specific 
thermal energy system options at local authority scale - these are essential 
to develop strategic local sustainable energy solutions.  

• Most of this work in Europe is currently being done manually by external 
parties and consultants supported by their own bespoke tools    

• This creates a number of challenges… 

 

How effectively are cities planning their energy supply and 
distribution networks?  

1. Introduction to THERMOS  
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• Studies are expensive, with little or no cost reduction over time. 

• There is limited capacity in the consultancy sector to undertake the work 
and public authorities face challenges to manage it effectively. 

• There is a lack of consistency and information about the methods used, so 
meta-analyses are not feasible. 

• There is a need to create capacity in public authorities responsible for 
energy planning, to use new open source tools and standardised methods. 

In many cases, this process would benefit from being standardised 
and optimised…  
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• An open-source web-based software application 
 

• Will provide the methods, data and tools to enable public authorities and 
other stakeholders to undertake more sophisticated thermal energy system 
planning far more rapidly and cheaply than they can today. 
 

• Will amplify and accelerate the development of new low carbon district 
heating and cooling systems across Europe, and to enable faster upgrade, 
refurbishment and expansion of existing systems. 
 

 Thermal Energy Resource Modelling and Optimisation System 

THERMOS Consortium: 

THERMOS 
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Typical processes in developing heat networks: 

 

1. Heat mapping 

2. Energy master planning 

3. High-level feasibility  

4. Detailed project development 

5. Commercialisation 

Where does THERMOS fit?  
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Typical processes in developing heat networks: 

 

1. Heat mapping  

2. Energy master planning  

3. High -level feasibility  

4. Detailed project development 

5. Commercialisation 

THERMOS can help 

with these  

Where does THERMOS fit?  
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Work Packages  
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Replication & dissemination  

• ‘Agile’ software development process involving the 8 THERMOS cities 

• Pilot Cities to adopt initially THERMOS tool    

• Peer to peer twinning process to engage Replication Cities: 

ü Granollers – Cascais 

ü Jelgava – Alba Iulia 

ü Warsaw – Berlin 

ü Islington – GLA 

• Accredited Train-the-Trainer programme for THERMOS partners and external 
participants  

 

Key deliverable: THERMOS Sustainable Adoption Roadmap 
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Design approach is based around a need to support the following 
activities: 

 

1. Adding new sites and connections to an existing network 

2. Designing a new network based on an existing energy source 

3. Designing a new network to supply a given set of buildings, with 
one or more potential energy sources 

4. Assessing / comparing the performance of specific networks and 
non-networked solutions 

 

2. Overview of energy systems modelling  
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In THERMOS, a question comprises a set of elements which either could, 
or alternatively must, be in the resulting solution. 

 

The elements are: 

 

 Energy demands - usually buildings 

 

 Energy supplies - e.g. CHP, boiler,  

        heat pump 

 

 Connections – these combine to form 

       a distribution network 

 

And importantly: we also have to say what  

we mean by the “best” solution 
 

 

Question structure  
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For the tool to answer user’s 
questions, it must contain a relevant 
model of the energy system. 

Energy system modelling  
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We want to ask this model: 
 
- how good is a given configuration? 
- what is the best configuration? 
- and we want to be able to ask these 
questions for lots of different places 

Energy system modelling  
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So the THERMOS team has developed 
a model which optimises the 
configuration of a network, given 
various inputs: 
 
 
1. Thermal demands from buildings 
2. Locations where energy supply is 

available 
3. The cost of installing a network on 

a given path 
4. The cost of supply 
5. The price of demand 
 

Energy system modelling  
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Energy system modelling  

Items 1-3 require spatial information – 
they have to be available in the form 
of a map:  
 
 
 
1. Thermal demands from buildings 
2. Locations where energy supply is 

available 
3. The cost of installing a network 

on a given path 
4. The cost of supply 
5. The price of demand 
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• Provides the spatial inputs required by the 
Energy System Model 

• Bottom-up building level energy demand using 
modelled building characteristics or empirical 
consumption data 

• Replicable across borders using open data 
wherever possible 

 

 

thermos-project.eu 

3. Overview of energy system mapping  
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We are familiar with 
this view of the 
world: 

Energy system mapping approach  



thermos-project.eu thermos-project.eu thermos-project.eu thermos-project.eu 

But for THERMOS 
we need to make 
something more like 
this: 

Energy system mapping approach  
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Points for locations 
and energy demands 
of buildings, and for 
the locations of 
energy supplies 

Energy system mapping approach  
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Points for locations 
and energy demands 
of buildings, and for 
the locations of 
energy supplies 

Lines for routes 
through which 
energy could be 
distributed 

Energy system mapping approach  
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• Energy demand estimates for existing buildings – using building shape 
data (from LiDAR data if available) and other known building attributes 
or benchmarks.  

• Energy demand estimates for new development (if planned) – user 
defined    

• Energy supply estimates for known actual/potential resources – e.g. 
waste heat from industry, existing thermal plant, etc. 

• A representation of the road network (lines) 

 

 

To develop this data, we need:  



thermos-project.eu thermos-project.eu thermos-project.eu thermos-project.eu 

 

Calculation mainly involves:  

• Three-dimensional shape and size of building (derived from LiDAR and 
building footprint polygons) 

• Heating and cooling degree-day data 

 

 

Estimating thermal demand of buildings  
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Energy system mapping 
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Energy system mapping 
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Energy system mapping 
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Energy system mapping 
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Energy system mapping 
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4. THERMOS tool demonstration  
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5. Data, resources and skills needed  

THERMOS can be easily embedded within local authority energy planning 
systems but will need a supportive ‘environment’ to ensure successful 
adoption.  

 

The first steps are therefore to: 

• Undertake a Baseline Replication Assessment 

• Establish a Local Stakeholder Liaison Group 

• Engage THERMOS trainers and prepare for roll-out of training  

• Selection of initial case study. 

• Gathering political support 

Preparation for adopting THERMOS 
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• Data from multiple sources are required to describe buildings, roads and 
energy supplies, and estimate thermal demands and network costs   

• Formatted data is then used to populate the THERMOS energy system 
mapping database, which provides the input data required by the 
THERMOS tool   

• The tool then provides a quantitative spatial description of the energy 
system required for the formulation and solution of THERMOS modelling 
questions. 

 

 

What data does THERMOS need?  
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Raw 

datasets 

 
• Buildings 

• Roads 

• Temps 

• Demands 

• etc 

Energy 

System 

Mapping 

Database 

THERMOS data 

structure & User 

Interface 

 
• Valid topology 

• Network route 

segment costs 

• Energy demand & 

time-of-use estimates 

• Location of thermal 

supply 

• Local electricity 

network 

characteristics 

Data processing 

& formatting 

Network 

modelling & 

optimisation 

Key elements of THERMOS 
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Dataset Sources 

Buildings geography OpenStreetMap and 

national datasets 

Roads geography OpenStreetMap and 

national datasets 

Surface height model National and local LIDAR 

pointcloud and 

DSM 

Buildings attributes OSM and national datasets 

External temperatures Wikidata 

Electricity network City datasets 

Pipe installation costs Literature and city 

partners 

Internal temperatures Direct survey of partners 

National survey data 

Load duration and capacity 

factors 

Literature  

  

Thermal energy sources PETA, partners 

Measured building 

demands 

National and local datasets 

Building demand 

benchmarks 

National and EU literature 

Buildings geography – national datasets e.g. 

Geographic 
scope 

Dataset 

London Ordnance Survey AddressBase 
Premium 
Ordnance Survey MasterMap 
Topography 

Granollers Spanish Cadastre 
Granollers Cadastre 

Jelgava Latvian Cadastre 
Jelgava map 

Warsaw Head Office of Geodesy and 
Cartography (Biuro Geodezji I 
Katastru) 

Berlin Germany 3D Building Polygons 
German Cadastre 

Copenhagen Kort10 – Danish Topography 
Map 
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• An understanding of thermal energy systems for buildings 

• Good local knowledge of the study area 

• Ideally this will include access to local data on: 

 

– building energy demands 

– energy supply locations 

– technology and fuel costs 
 

 

To make the most of THERMOS, you 

will need… 
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• Specific questions which map to the THERMOS features. 

• A reasonably up to date computer, with a good internet 
connection, preferably with the Chrome browser installed. 

• GIS skills and software, for creating reports on the results. 

 

 

 

 

 

 

 

To make the most of THERMOS, you 

will need… 
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Aim: to become familiar with the THERMOS tool User-Interface 

  

1. Work in groups e.g. 3-5 people per laptop 

2. Try selecting a small number of buildings and connections 

3. Practise changing their status (supply/demand and 
required/optional/forbidden) 

4. Try creating a simple question for the model to solve 

5. Feedback regarding features and useability welcome!  

 

https://v3.thermos-project.eu/cse 
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web         thermos-project.eu 

email        info@thermos-project.eu 

twitter      @THERMOS_eu 

linkedin    THERMOS project 


