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A holistic and overarching 

guide to planning, developing 

and optimising a sustainable 

district heating and cooling 

network.

Organized in 3 themes that serve 

as guiding lines to the articles in 

the other elements



Knowledge and experience in 

technical aspects of DHC 

solutions, including 

technologies, methodologies, 

tools and examples

 Energy demand

 Supply of renewable and 

waste energy

 System integration

 Storage and peak shaving



Knowledge and experience in 

socio-economic and political 

aspects of DHC development, 

including inspiring business 

models & case studies

 End-user engagement

 Business models and funding

 Regulations and policy frameworks

 Case studies & methodology



Examples of district and 

cooling solutions implemented 

in the CELSIUS partner cities 

including lessons learned and 

replicability matrixes

 System integration

 Sustainable production

 Storage

 End-user

 Infrastructure 



The stories and experiences of 

the CELSIUS partner cities and 

the CELSIUS member cities as 

they plan, develop and 

optimize their DHC networks



Locations of CELSIUS partner cities and CELSIUS member cities

48 Cities
13 Countries



Residual heat from the 
London Underground 
mid-tunnel ventilation 

shaft is used for the 
district heating system



Planning Policy – Core 
Strategy (2011): 

to promote and develop 
decentralised energy 

(DE) networks

2008 2014

1.9 MWe gas 

CHP unit with

115m3 thermal 

store

1.5km heat 

network 

trenching

2009



Residual heat from the 
London Underground 
mid-tunnel ventilation 

shaft is used for the 
district heating system

Capturing Heat and thermal storage:
Mid tunnel ventilation shaft on the Northern Line
District Heat network extension: 
1km extension to Bunhill 1 DH; connecting 1,000+ homes, 
school, community centre



Residual heat from the 
London Underground 
mid-tunnel ventilation 

shaft is used for the 
district heating system

Containerised:
1MWth Air source heat pump
2x 230kWe gas-fired CHP engines
5x7.5m coil heat exchanger
70m3 thermal store



Residual heat from the 
London Underground 
mid-tunnel ventilation 

shaft is used for the 
district heating system



This structure is located 
in a strategic location to 

increase the 
effectiveness of the 

waste heat 
transportation and 
buffering capacity
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This structure is located 
in a strategic location to 

increase the 
effectiveness of the 

waste heat 
transportation and 
buffering capacity

1. The heat hub acts as a distribution station and it connects the existing 
district heating systems in the south and north of Rotterdam.

2. The heat hub has a well-insulated buffering tank. The capacity of the 
buffer is 185MWh and the discharge capacity is 30MWth. 

By placing the tank in the middle of the distribution network, the buffered 
heat is closer to the end-consumer. There is also a positive effect on the 
local air quality because there are less gas-fired boilers needed for peak 
load.

3. For better forecasting and heat balancing, a smart ICT-system is 
developed. 

The Smart ICT tool optimizes heat demand forecasting and the use of heat 
sources and other assets on an economical and ecological basis. 



This structure is located 
in a strategic location to 

increase the 
effectiveness of the 

waste heat 
transportation and 
buffering capacity



Nearly 80% of the DH in 
Gothenburg is based on 

waste heat from 
industries, heat that 
would otherwise be 

released into the air or 
water bodies



Dish washers, washing 
machines and dryers use 

the DH instead of 
electricity for the heating 

demands of the 
machines, reducing the 
electricity consumption 

by 70-80%



For the first time a ship 
in regular service is 

being connected to the 
DH network instead of 

burning bunker oils 
while in the harbour 



The Beauty of Pipes
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