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Medical research  
in a sustainable  
environment

At Maersk Tower, leading scientists perform research within 
fields vital to the future treatment of cancer, dementia, diabetes, 
heart conditions and allergies. Maersk Tower enables frontline 
research and is the place of study for students of medicine and 
dentistry at the University of Copenhagen. The future challenges 
within medical sciences require a sustainable physical environ-
ment in order to support sustainable development.

Sustainability, and particularly energy efficiency, has been highly priori-
tised in the construction of Maersk Tower, which is built to resist future 
climate change. Solutions to sustainability challenges have been inte-
grated into the design and construction of the building in a number of 
ways. One example is how  rainwater is collected to make full use of it 
and to show consideration for neighbouring buildings. Likewise, energy 
use and ventilation systems are based on principles of sustainability and 
energy conservation as frontline medical research requires advanced 
facilities with significant energy consumption.
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Facts about Maersk Tower

Rainwater is collected for toilet flushes and for watering the park 

Surplus rainwater can seep through the flagstones and is collected 
in a large reservoir below ground –  also in cases of extreme 
downpour 

District cooling lowers the total energy consumption and the 
emission of CO2

Exterior shutters reduce the amount of direct sunlight by 75%

Solar panels produce energy for the building

A consistent use of LED lighting and light automation reduces the 
electricity consumption

Monitoring and control systems optimise the daily operation of the 
building while minimising energy consumption

Automatic closing of the hatches in fume hoods and laminar flow 
cabinets reduces ventilation needs 

Loop ventilation ensures the lowest possible energy consumption 
and provides for highly flexible laboratories

Energy-efficient freezers based on water cooling and cryogenic 
technology save energy

Integrated flexibility in the building allows for the layout of the 
floors to be altered to best suit potential future research needs

First class bicycle access and parking as well as shower facilities 
provide incentives for employees and students to bike to work

The Campus Park provides an inviting green space for the users of 
Maersk Tower and for neighbourhood residents while it also boosts 
the biodiversity in the area

Green roofs delay rainwater and contribute to biodiversity

1

2

3

4

5

6

7

8

9

10

11

12

13

14





Sustainability in the Maersk Tower  |  7

World-class research and teaching requires considerable amounts 
of energy. Especially laboratory buildings such as Maersk Tower 
need a lot of energy to support research activities.
Apart from the equipment, freezers and ventilation systems in 
the laboratories, the building itself also needs energy for light-
ing and cooling. With the objective of creating as sustainable 
a building as possible, a range of energy-saving solutions have 
been implemented, and with the introduction of solar panels, 
the building even produces a small amount of energy. 

Control and monitoring
Maersk Tower is a very complex building equipped with extensive 
control systems and monitoring of heat, ventilation, cooling etc. A large 
number of meters enable the operating staff to monitor the use of 
electricity, heat and water and thereby to run the building optimally. 

Heat 
Maersk Tower is connected to the central heating system in Copenha-
gen, which provides it with energy-efficient heat produced from biofuel 
and waste. Power plants take full advantage of biofuel by producing 
electricity and heat in the same process. 
 
Cooling 
The substantial amount of equipment and electronics at Maersk 
Tower emit a lot of heat, which requires cooling. The needed cooling 
is provided    primarily through district cooling, which means that the 

Energy
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building is cooled using ocean water from Oresund. The ocean water 
is transported from the Port of Copenhagen to North Campus and 
Maersk Tower in large pipes. District cooling represents a more environ-
mentally friendly solution than traditional cooling using air condition-
ing, which requires a lot of electricity.

Lighting
The lighting at Maersk Tower consists exclusively of LED light bulbs, the 
most energy-efficient type of lighting. The amount of light is adjust-
ed automatically according to the amount of daylight, meaning that 
lighting is dimmed on days where natural light is sufficient. The long 
durability of LED light bulbs also saves time for the operating staff.

Solar panels
In connection with the construction of Maersk Tower, approximately 
1,500 m2 of solar panels were installed on the roof of the Panum build-
ing. The solar panels produce 180 MWh each year. Their contribution, 
however, only covers a small portion of the electricity used at Maersk 
Tower. 

Sun shading
Modern buildings are very well isolated, even when their facades con-
tain large sections of glass, as is the case at Maersk Tower. Consequen-
tially, it is often necessary to use energy-intensive cooling to reduce the 
effect of the heat and light radiation from the sun and thereby ensure a 
good indoor climate and temperature.

The copper panels on Maersk Tower act as sun shading and reduce 
solar heat radiation by approximately 75%, which decreases cooling 
needs. The panels are opened and closed automatically as the position 
of the sun changes throughout the day, and they are perforated to 
allow some light to pass and to maintain the view even when they are 
closed. This reduces the need for artificial lighting. 
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Facts about energy at Maersk Tower

Energy consumption at Maersk Tower is estimated to be two thirds 
of the average Danish laboratory building.

Heating for the laboratories accounts for approximately 40% of the 
energy consumption due to considerable ventilation needs. 

The yearly energy production of the solar panels is approximately 
180 MWh, which equals the electricity use of 45 households.

The panels in the sun shading reduce direct sunlight by 75%. 

The building has 976 movable sun-shading panels, each equipped 
with two engines. 

The operating staff are key to an energy-efficient operation of the building 
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Energy-efficient 
laboratories
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Research equipment often requires a substantial amount of 
energy use. Thus, the work in the laboratories at Maersk Tower 
accounts for most of the building’s energy use. For this reason, 
a great deal of effort has been put into optimising the energy 
consumption in the laboratories.

Optimised consumption
The energy use of laboratory equipment has been optimised, for in-
stance, by installing a so-called ‘freezer hotel’. This consists of specially 
designed rooms with water cooling and energy-efficient freezers. Addi-
tionally, the hatches on the fume hoods are automatically closed when 
they are not in use. Fume hoods are a type of advanced cooker hood 
and the automation system reduces the use of energy considerably 
because the equipment goes into standby mode when it is not being 
utilised.

Flexibility 
Laboratories at Maersk Tower can be adapted to the needs of the 
future. Each laboratory floor has two flex zones, which can be convert-
ed from laboratories into offices and vice versa. Integrating this in the 
building allows for a much smoother adaptation to potential future 
uses of the building without the need to change its basic structure.   

Ventilation  
Laboratories are subject to strict requirements concerning safety and 
work environment. Therefore, experiments are carried out in fume 
hoods or in laminar flow cabinets where researchers do not need to 
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come into physical contact with the substances used. Fume hoods need 
a high degree of ventilation but all the air in the laboratories is changed 
frequently to ensure a safe work environment. Ventilation is one of the 
biggest consumers of energy at Maersk Tower. 

Maersk Tower is equipped with a so-called loop ventilation system, 
which combines ventilation pipes for all laboratories into one integrat-
ed system. This system makes it possible to maintain the necessary air 
pressure to provide laboratories with the ventilation needed at any 
given moment and in any given part of the system. A total of 2 x 10 
ventilation units is connected and disconnected according to the pres-
ent need, which means that the system can run with close to optimal 
number of rotations per minute, which saves energy.

In a traditional ventilation system in buildings of this size, it is neces-
sary to keep several ventilation units running at once even when only 
little ventilation is needed. With loop ventilation, however, it is only 
necessary to use a single unit. Equipment such as fume hoods can be 
connected and disconnected without the system being stopped. This 
ensures flexibility in case research needs change in the future: it will not 
be necessary to install new expensive ventilation pipes – equipment can 
simply be connected or disconnected from the existing system. Maersk 
Tower is one of the first laboratory buildings in Denmark to utilise loop 
ventilation.

During the cold months, the use of energy to heat up the cool air 
coming in through the ventilation system is high. However, the energy 
in the warm indoor air is used to heat up the cool air coming into the 
building using a heat recovery system. This means that less energy is 
needed to heat up the air from outside. Approximately 65% to 85% 
of the heat in the exhaust air is utilised to heat up the fresh air coming 
into the building. 
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Facts about laboratories and ventilation at Maersk Tower

12 of the 15 floors at Maersk Tower are dedicated to laboratories and 
medical research. 

Researchers have access to 85 energy-efficient ultra-low temperature 
freezers (-86 degrees Celsius) cooled with water from the district cooling as 
well as to 15 cryogenic freezers (-195 degrees Celsius) cooled with liquid 
nitrogen.

Maersk Tower has 90 fume hoods and 115 laminar flow cabinets in the 
laboratories.

Each floor can accommodate 45-60 users but the floors can be remodelled 
to hold 75 people on each floor, should needs change.  

The laboratory ventilation is subject to strict regulations to prevent 
contamination between the air leaving the laboratories and the fresh air 
coming into the building. The ventilation system has a heat recovery of 
approximately 65%. 

The ventilation system outside of the laboratories has a heat recovery of up 
to 85% (rotary heat exchangers).

The pressure in the ventilation pipes can be reduced, thus limiting the 
loss of pressure. It is estimated that electricity use can be reduced by 
approximately 20% compared to traditional ventilation systems.

Heating in the laboratories accounts for about 40% of the energy 
consumption due to the need for constant ventilation.  

The laboratory floors are ventilated by 10 ventilation units with a total 
capacity of 325,000 m3 per hour.

The ventilation system has an overcapacity of 20% to accommodate a 
potential future expansion of the system. 
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Both too little and too much water is a growing challenge in 
Copenhagen   . We need to conserve the ground water, which 
is used as drinking water. At the same time, buildings must 
be equipped to handle cases of extreme downpour, which 
Copenhagen    expects an increasing amount of in the future. 

Rainwater used for toilet flushes conserves ground water
Below ground, two large reservoirs collect rainwater from the roofs 
and the terrain. Water from one reservoir is used for toilet flushes while 
water from the second one is used for watering the campus park. The 
reservoirs collect enough water to cover the yearly water consumption 
of 4-6 homes – or the equivalent of 200,000 toilet flushes. Collect-
ing rainwater allows for full utilisation of the water while conserving 
ground water. Using rainwater for toilet flushes also has the advantage 
that it does not contain calcium, which entails less maintenance of the 
pipes and toilets at Maersk Tower. 

Protective measures against extreme downpours
Heavy rainfall is expected to increase in frequency as a consequence of 
climate change and this can cause flooding in basements and low-ly-
ing areas, such as Copenhagen experienced in 2011. Maersk Tower is 
constructed to protect the buildings from flooding. For instance, the 
collection of rainwater ensures delayed, local seepage to make sure 
that the rainwater does not cause neighbouring buildings to flood.  
 
Green roofs
Maersk Tower is furthermore equipped with 5,000 m2 of green roofs. 
The plants on the roofs help delay the seepage of the water as it moves 
towards to the underground. Other benefits of the green roofs are that 
they isolate the building in winter and have a cooling effect in summer 

Rainwater
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Facts about water at Maersk Tower

The rainwater reservoirs can hold 60,000 litres and 50,000 litres, 
respectively.

Each year, approximately 5 million litres of rainwater is expected to 
seep through the flagstones in the main square and into the fascine, 
which has a capacity of 650 m3. Finally, the rainwater will seep into 
the ground water below.

5,000 m2 of green roofs contribute to delayed seepage of rainwater, 
cooling and isolation of the building as well as greener urban 
environments and increased biodiversity.
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Squares and green areas create many possibilities for outdoor recreation

while also prolonging the expected duration of the construction. Finally, 
the green roofs also increase the biodiversity of the area. 
  
Seepage of rainwater
Seepage and collection of rainwater is integrated into the design of the 
main square facing Blegdamsvej. Surplus rainwater can seep through 
the flagstones and is collected in a large reservoir and purified in a fas-
cine below ground. The size of the fascine is based on historic data of 
rainfall during the last century. In addition, the size has been further en-
larged to accommodate the increased rainfall expected due to climate 
change. Lastly, three depressions on the main square can function as 
temporary reservoirs for rainwater in cases where the seepage process 
is unable to keep up with the amount of rainfall. 
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Cycling is central to transportation in the sustainable city and it 
presents many advantages. Bicycles do not pollute the air nor 
emit CO2, they are efficient and silent and, lastly, take up far less 
space in the city than cars do both on the roads and in parking 
lots. Commuting by bicycle is also healthy and is thus very much 
in line with the research taking place at the Faculty of Health 
and Medical Sciences. Because of this, Maersk Tower is equipped 
with optimal conditions for cyclists in order to promote biking as 
much as possible. 
 
Bicycle parking with shower facilities
From the bicycle path through the green area between the main square 
and the canteen, cyclists are led into the underground bicycle parking 
lot, which can accommodate 950 bicycles. From the parking lot, cyclists 
can access locker rooms and showers as well as use the free pump to 
fill air into their bike tyres. The bicycle parking lot is directly connected 
with the main entrance hall and the large windows create a well-lit 
and safe environment. It is also possible to enter the bicycle parking 
lot from Nørre Allé by following a ramp which continues through the 
bicycle parking under the building and leads to the main square on 
Blegdamsvej. 
 
Recreational bicycle parking
Close to the entrance between Maersk Tower and the Panum building, 
an aesthetically beautiful and simplistic urban landscape has been creat-
ed. The structures function as bicycle parking and can hold 1,400 bikes. 

A building for 
bicycles
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The use of the bicycle parking lot is designed to be two-fold; when there 
are no parked bikes at night or during the weekend, the parking racks 
can be used as benches which presents opportunities for recreation. 
This way, the aesthetic park serves both a practical and a recreational 
purpose. 
 
Green bicycle paths
Two additional pathways for cyclists and pedestrians wind their way 
through the Campus Park, connecting Nørre Allé and Blegdamsvej. Lo-
cals and other visitors to the grounds can enjoy crossing the park with 
a bird’s view to the neighbourhood and the green roofs or at ground 
level with their feet securely on the ground. The pathways allow visitors 
to appreciate the architecture of Maersk Tower up close and to admire 
the Campus Park.

There are 950 bicycle parking spaces in the basement

Green pathways wind their way around the building
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The architecture of Maersk Tower is designed to invite visitors 
inside the building and create a living space with connections 
and relations between researchers, students and visitors. The 
lower two floors as well as the canteen and café are public and 
everyone is welcome to use them. It is also possible for guests 
to visit the top floor of the building and appreciate the stunning 
view of Copenhagen from the 15th floor. The lakes, towers and 
rooftops of the historical city centre and the Oresund Sound are 
some of the sights visitors can gaze upon.

A nice detour
Closer to solid ground, a 300-metre elevated pathway winds its way 
through the Campus Park and serves the purpose of offering a nice 
detour for local residents as well as visitors. From the pathway, it is 
possible    to cross the park while appreciating the diverse green space 
from above, which provides a new perspective on the neighbourhood.

A contribution 
to the city
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The Campus Park
The Campus Park has replaced a previous parking lot and thus repre-
sents an aesthetic improvement to the area. The trees and plants in the 
park have been selected taking future climate change into considera-
tion, and, therefore, trees from warmer regions such as Asia and South 
America are combined with trees endemic to the colder Scandinavian 
climate.
Varieties of natural grass sorts re-establish the historic relation of the 
area to the old Grazing Common and in combination with a wide 
range of trees, they form urban green spaces that ensure seasonal 
diversity. The plants in the park create various biotopes and eco systems 
which increase the biodiversity and make the Campus Park a good 
residence for wildlife. 

A peaceful space
The Campus Park is open for everyone and offers outdoor space for 
both study and relaxation for students and employees at Maersk Tower. 
The urban park features natural niches framed by trees and grass which 
invite visitors to enjoy a peaceful moment while the benches create 
room for conversations, group work or an open-air lunch break. This 
way, the beautiful outdoor areas serve many different purposes.  

Squares and green spaces create many opportunities for outdoor recreation
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The canteen is open to the public
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Green Campus 
is the targets and strategy for sustainability of  
the University of Copenhagen. www.greencampus.ku.dk

The Maersk Tower was built with donations from the A. P. Møller Foundation.
Construction client: The Danish Building and Property Agency.
Consultants: C. F. Møller, Rambøll and SLA.


