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Energy consumption in France
Buildings : 64 % 
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Heating, hot water, cooling : about 60 %
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Outline

- The district heating/cooling system
- The Smart heating/cooling system
- District heating pilot – SunRise project
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District 
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Copenhagen
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District heating in some countries :
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District heating in Europe
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Conventional energy: 
• Coal, 
• Natural gas,
• Oil 

Energy sources

Energy recovery:
• waste incineration,
• wastewater, 
• data centers
• Industrial process 

Renewable energy:
• biomass, 
• deep geothermal
• Solar (Denmark and Germany)

15



Energy sources
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Sweden faces a lack of garbage for energy 
generation.  It has to import garbage.
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Importing 
garbage for 

energy is good
business for 

Sweden
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District heating lines
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District heating lines 
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Over-heated water (110 °C and 180°C):
Buildings requiring high temperature (laundries, 

industries)

Heat transfer fluids

Hot water (between 60 ° C and 110 ° C):
Residential buildings or offices Steam (200 ° C to 300 ° C)  :

Mainly used for industry
Used in Paris
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Substation
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Substation - Heat exchanger
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Includes a heat exchanger that transfers heat between the 
primary network and the building.

Sub-Station

Used for monitoring the district heating:
- Temperature
- Pressure
- Heat consumption 

- Control the heating energy transfer
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Cogeneration: combined heating and electrical 
generation system
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District heating in Denmark
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Advantages of the district heating/cooling system

Scale effect (system efficiency)

Cogeneration (production of electricity)

Could be used for energy storage (heat is stored more easily than 
electricity).

Integration of renewable energy 
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Challenges of the district heating/cooling system

- Users’ comfort 
- Estimation of the energy demand
- Balance between the demand and the power generation
- reduction of energy losses 
- Decrease of the heat-transporting temperature
- Asset management 
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- The district heating/cooling system
- Smart heating/cooling system
- Strict heating pilot – SunRise project

Outline
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Advantages of the smart district heating
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Advantages of the smart district heating
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Organization of the chapter 

- The district heating/cooling system
- Key figures
- The Smart heating/cooling system
- District heating pilot – SunRise project
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SunRise District Heating

Primary network: 9 km
Secondary network: 8  km
Substations : 37
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District heating - SunRise
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Primary network (9 km
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Substation
Secondary 
Network            
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37 Substations
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The substation:
• Equipped by a local control unit
• Connected to a fiber optic internet network
• Transmits  data concerning flow, power, valve status, ...
• Could be on-line controlled
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Heat Consumption – Building M1 (2009)

Heat Consumption 

External Temperature 
20 °C 
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Daily Heat Consumption – Building M1
(Working days)

RMSE = 1.199
R²       = 0.854
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Real Consumption 

Consumption based on 
optimal control  

Potential saving based on optimal management 
-Regulation according to the building usage with hourly time control 
19° working time, 15° non working time
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Conclusion 

Heating is a major issue in energy 
management:

- High energy consumption
- High pollution emission
- Quality of life
- Big market   

District Heating presents major advantages:
- Energy saving (scale effect)
- Integration of renewable energy
- Co-generation (heating + electrical production)
- Increase in safety 
- Energy storage
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Conclusion 

Smart district Heating advantages:

• Real-time data-based control

• Better understanding of the system 

(production, heat transport, 

substation and consumption)

• Improves the balance heat production – demand

• Reduces heat losses 

• Rapid detection of leak

• Reduces pumping expanses 

• Optimize heating temperature 
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Smart Heat 
Grid 

Hamburg 
(English)
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