
various functions for more social cohesion, creating an 

underground bicycle storage, ensuring efficient public 

transport connectivity, joining the district heating 

system, designing a cooling system using water from the 

river Maas and installing a bio CHP plant.

The energy supply system is an example to other 

projects. The Rotterdam pilot project (called the The 

Vertical City) is part of the European Celsius Smart 

Cities programme. The 50 MW heat hub pilot project in 

Rotterdam, that focuses on the development of cooling 

and heating networks, is also participating in this 

European programme.

Energy for a vertical city
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A challenging construction project
The striking building was designed by Rem Koolhaas and 

the project had its fair share of setbacks. The project 

partners started making preparations in 1998, but the 

project was put on hold after the attack on the World 

Trade Center on 9/11 and was not restarted until 2006. 

Construction was finally started in 2009, despite the 

financial crisis that began the year before. Four years 

later, on 15 November 2013 at exactly 12.00 p.m., one 

of the Netherlands’ highest and biggest buildings was 

completed. The construction of 160,000 m2 of floor 

area on a piece of land of 5,500 m2 was a technical and 

logistical marvel. As many as 800 workers were active 

on this tiny patch of land by the water at any one time, 

which required very tight scheduling of all the cranes, 

platforms, other equipment and materials deliveries.

The property developer wanted an extremely 

sustainable building, which was achieved by combining 

The pilot project Vertical City is 
part of the EU Celsius Smart Cities 

programme

Every week, huge cruise ships moor at Rotterdam’s 

Wilhelminapier. It brings back fond memories of the 

former island Kop van Zuid, from which the ships of the 

Holland America Line used to depart. The impressive 

building that housed this famous shipping company 

dates from 1917 and is still standing, although it is now 

completely overshadowed by enormous futuristic tower 

buildings and Erasmus Bridge. The Rotterdam is the 

latest building to be constructed on Kop van Zuid and 

is also one of the highest and biggest buildings in the 

Netherlands. It is a vertical city with mixed housing, 

commercial and recreational functions.

The original article in Dutch was 

published in Warmtenetwerk Magazine 

22 Autumn 2015. The Netherlands 

Enterprise Agency (RVO.nl) translated 

the text in English. The text is free 

for publication; mentioning of the 

source is required: Warmtenetwerk 

Magazine - written by Klaas de Jong. 

Requests for text in Word and pictures 

at high resolution can be sent to  

info@warmtenetwerk.nl.



Renewable heat delivered  
from Rozenburg
The Rotterdam is connected to Eneco’s Rotterdam 

district heating system. Most of the heat is delivered by 

a 16 km-long pipeline from AVR’s waste-to-energy plant 

on the island of Rozenburg. However when temperatu-

res are below freezing, heat can also be supplied from 

E.On’s CHP plant located at Capelseweg. The heat from 

Rotterdam’s district heating system is partially renewa-

ble and greatly reduces CO2 emissions, making it more 

environmentally friendly and efficient than heat produ-

ced by electric heat pumps. In fact, the Rotterdam does 

not use heat pumps at all; instead it generates its own 

renewable heat and electricity with a CHP plant that 

runs on biodiesel. The CHP plant has a capacity of 250 

kW but is used as little as possible due to the high fuel 

costs and the logistical difficulties involved in transpor-

ting the fuel.

Smart use of district heating
The Rotterdam’s apartments and hotel require water of 

minimum 70 degrees for the their hot water systems, 

which is a precondition for the supply of legionella-free 

tap water in The Netherlands. However, the two office 

towers require water of a much lower temperature. The 

engineers of Eneco’s district heating unit made clever 

use of this difference in temperature demand to reduce 

the temperature of the water that goes back into the 

district heating system as much as possible. The offices 

are connected to the return pipes of the district heating 

system. 
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The district heat in Rotterdam has a 
much lower carbon footprint than an 

electric heat pump

  WARMTENETWERK | Energy for a vertical city              2



Cooling with river water
The Rotterdam is situated on the banks of the river 

Maas and so providing cooling with river water was a 

logical choice. Eneco’s district heating unit has plenty 

of experience in cooling with river water and they put 

this experience to good use in The Rotterdam. A special 

compressed air system was installed to keep the river 

water filters clean alongside systems for preventing 

fouling by mussels.

During much of the year there is little demand for cooling, 

while the temperature of the water in the Maas is low. 

The Rotterdam’s cooling network is then cooled with 

water from the Maas via a heat exchanger. In the summer 

there is a large demand for cooling water and the tempe-

rature of the Maas is between 15 and 25 degrees then. 

This is too warm for the cooling network, but ideal for 

extracting heat from the condensers of the air conditio-

ners. The lower the condensation temperature, the less 

energy the cooling compressor uses. This is also why the 

Maas river water is fed directly through the condensers. 

Carrier, the manufacturer of the condensers, produced 

special pipes made of a copper-nickel alloy which are 

resistant to the brackish Maas water. 

Eneco has experience with brackish 
water for cooling purposes

The system has a total cooling capacity of 6 MW. The 

cooling system delivers cooled water of 6 degrees 

which is used to de-moisturise the ventilation air in the 

summer and reduce the air resistance through the heat 

exchangers. This decreases the power consumption of 

the ventilators.

District cooling for Kop van Zuid?
The Rotterdam’s cooling system is installed in a spacious 

room where more cooling machines can be installed at 

a later date. Eneco did this deliberately, because Kop 

van Zuid is still in development. More tower buildings 

are planned on this small patch of land and the aim is 

to connect the buildings on this peninsula in the Maas 

with a district cooling system. This will ensure that the 

systems built into The Rotterdam, such as the Maas water 

system, can be deployed as efficiently as possible while 

also saving space in the new buildings. _

Supply pipe for the brackish river water 

that is used for free cooling and for the 

condensers of the chillers

The three screw chillers are located 

in the basement
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