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tons of CO2 saved annually

by installing a highly energy 
efficient heating and cooling 
system with VLT® HVAC Drives

750

Energy efficient cooling at 
Aarhus University Hospital 

Stability and efficiency are key words at the new centralised 
cooling plant at Aarhus University Hospital, Skejby. This, the 
main hospital of Denmark’s second largest city Aarhus, has 
replaced a huge amount of old decentralised cooling units 
with one, new centralised plant with a cooling capacity of 2.5 
MW. It improves the level of stability of the necessary cooling 
of surgery rooms, scanners, server rooms and IT-equipment. 

At the same time it facilitates the possibility of the operations 
department to control and run the complete cooling plant 
more effectively - with much lower energy consumption than 
before. It is estimated that the hospital will save around 3.5 
mio kWh of electricity annually, due to the installation of a 
highly energy efficient heating and cooling system. The new 
system combines the cooling system with the heating system, 
an obvious solution, which is not used very much worldwide.

High efficiency heat pumps and chillers
The new cooling plant consists of two large air/liquid heat 
pumps, 9 air-cooled chillers and a number of compressors.
The units are called SAB LightTM from Johnson Controls. 
Danfoss VLT® drives control the speed of the units. The new 
technology used combined with the frequency converters 
contribute to the total energy savings. 

During the months of June, July and August the heat pumps 
are able to deliver all the heat required at the hospital. There-
fore no extra heat has to be delivered from the public district-
heating network. Surplus heat from the cooling production 
during the summer is reused for heating purposes. During 
the winter the heat pumps deliver a smaller portion of the 
heat consumption, while the main heat supply is taken care 
of by the district-heating supplier, AffaldVarme Aarhus.
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MAKING MODERN LIVING POSSIBLE

A new centralised cooling plant will annually save 3.5 mio kWh electricity and secure optimal operation 
at Denmark’s second biggest hospital.



The two 180 kW heat pumps (actually 
two times two separate heat pump cir-
cuits, which are built together into one 
unit) are designed for temperatures of 
35/80 C. They achieve important energy 
savings, due to the fact that they re-use 
the heat instead of exhaus-ting it into 
the air. ”The heat pumps´ COP (coeffi-
cient of performance) is 3.6 or more, 
depending on outside temperature and 
cooling demand. This means that their 
heating power is 3.6 times the electric-
ity consumed. On the old system, the 
COP was only between 2 and 3, so the 
heat pumps are an energy saving solu-
tion”, says Svend Madsen from Johnson 
Controls, who have installed the cool-
ing plant and hold the service agree-
ment. 

The chillers´ COP is 5 or more depend-
ing on cooling demand and outside 
temperature. The 90 kW VLT® drives 
from Danfoss, combined with the con-
trol system, regulate that only the 
required cooling is actually being pro-

duced. A small 3 kW VLT® drive runs a 
pump on the cooling system and is reg-
ulated according to the speed of the 
big VLT® drive depending on cooling 
demand.

Easier control and service
A new PLC monitoring system mea-
sures and analyses the efficiency of 
each machine in order to secure the 
right combination of chillers and heat 
pumps, so that the most energy effi-
cient production is chosen at any time. 
For instance, the supervision can 
change the production from three chill-
ers at maximum load to four chillers 
running at 80 % load, based on a snap-
shot on what achieves the biggest 
energy savings. This way the CO

2
 emis-

sions are reduced as much as possible.  
Svend Madsen explains that the cooling 
plant also uses free cooling in the win-
tertime in order to utilise the cold days 
of the year, so no cooling is produced 
during this period. “It’s also very impor-
tant in the attempt to save energy that 

surplus heat from the chillers is re-used 
for heating purpose instead of being 
sent into the air,” he says.

The highly efficient centralised cooling 
plant is easier to monitor, control and 
service than the many old cooling units. 
There will be less maintenance work to 
do for the operating staff. “The entire 
system is computerised and PLC con-
trolled, so the physical monitoring will 

Compared to 10 decentralised 
cooling plants running separa-
tely, which was the situation 
before, there are huge energy 
savings in co-ordination and 
control of the different units 
(heat pumps, chillers etc.).

Svend Madsen,
Sales/ Project Engineer
Johnson Controls

Environmental chillers in roof-top installation at Aarhus University Hospital. On each chiller are installed a VLT® HVAC Drive FC 102, 90 kW, IP55 
enclosure and a VLT® HVAC Drive FC 102, 5,5 kW.

In this way the hospital has got 

double security for optimal 

operation. Being a hospital, 

security of supply is fundamen-

tal to us. 

Poul Hvid Nielsen, 
Chief of Technical Department, 
Aarhus University Hospital



be brought to a minimum. In the design 
phase and during the installation proc-
ess we have cooperated closely with the 
operations department. They are the 
ones who will work with the plant on 
daily basis, so their input is important 
for the project”, project manager Lars  
Torp Larsen from consulting engineer 
Alectia says. 
If, for instance, one cooling machine has 
a lower performance than the others, 
the staff will be warned by an alarm and 
immediate action will be taken to opti-
mise it. A CTS system monitors a num-
ber of parameters, which takes care of 
the efficiency of the IT monitoring sys-
tem. Poul Hvid Nielsen, Chief of Techni-
cal Department at Aarhus University 
Hospital, Skejby, is satisfied: “In this way 
the hospital has got double security for 
optimal operation. Being a hospital, 
security of supply is fundamental to us”. 

Hospital enlargement on the way
Poul explains that three new buildings 
have been built and added to the hos-
pital recently, and the new centralised 
cooling plant is prepared for a further 
growing demand for cooling. ”The cool-
ing system is designed so that, for 
instance, a cooling machine or a heat 
pump can cut out on a warm summer 
day without creating any kind of prob-
lems to the cooling supply”, he says. The 
hospital is one of Denmark’s most 
important hospitals and will be 
enlarged to more than double the size 
over the coming years. “The project 
group has worked on achieving synergy 
in the process of renovating the exist-
ing hospital and at the same time 
enlarging it to almost twice the size. I 
think we are succeeding in this”, Poul 
says. However, the newly established 
cooling plant will not be able to supply 

the many new hospital buildings to be 
built in the coming years. Instead, a se-
cond cooling plant will be built and the 
two plants will supplement each other 
to fulfill future cooling needs.

Environmentally friendly solution
”Since several of the old cooling units 
were worn out and needed to be 
replaced, something had to be done 
now. There was no possibility of waiting 
until the new parts of the hospital are 
built. The new cooling plant is not only 
more efficient but also more environ-
mentally friendly than the old system. 
Many old units used the greenhouse 
gas Freon 22 as refrigerant - this is for-
bidden in all new cooling systems in 
Denmark, and at Skejby Hospital it has 
been replaced by natural refrigiants. 
The choice fell on chillers using R290 
(propane) )(GWP=3.3) and heat pumps 
using R600a (iso-buthane) )(GWP=4).
Other options like CO

2
 had also been 

evaluated but were found to be less effi-
cient in the applications and the tem-
peratures required.

This way about 750 tons of CO
2
 emis-

sions are saved annually”, Lars Torp  
Larsen says. Moreover, the new cooling 
system saves around 800,000 kWh of 
electricity per year and surplus heat 
from the cooling plant is reused. 
All the environmentally friendly results 
are additional benefits of the installa-
tion of a much better cooling system, 
where state-of-the-art energy technol-
ogy is being used to the benefit of the 
hospital patients and its staff.

VLT® HVAC Drive FC 102, 37 kW, IP55 enclosure installed on each heat pump.

Facts about the VLT® drives
• Installed on each chiller are: 
a VLT® HVAC Drive FC 102 90 kW, 
IP55 enclosure, EMC filter , a safe stop 
and graphic display with an inte-
grated service switch, in order to run 
the compressor (11 units).
• Installed on each heat pump are: 
a VLT® HVAC Drive FC 102 90 kW, 
IP55 enclosure, EMC filter, a safe stop 
and a graphic display with an 
integrated service switch, in order to 
run the compressor (2 units).

• Each chiller also features: a VLT® 
HVAC Drive FC 102 IP55 and a 5,5 kW 
HVAC Drive FC 102 with an integrated 
service switch to run the pumps (14 
units).
• Installed on the central pump are: 
a VLT® HVAC Drive FC 102 37 kW, 
IP55, EMC filter, safe stop and graphic 
display with an integrated service 
switch and a corresponding 5,5 kW 
drive (2 units).

Facts about the cooling plant
• Minimum load on cooling demand 
is 350 - 450 kW annually.   
• The heat from previously used air is 
separated and sent into the heat 
pumps and reused. This saves 
electricity and minimises CO

2
emis-

sions.
• All in all the cooling and heating 
systems of the new cooling plant will   
result in electricity savings of 3.5 mio 
kWh annually and a reduction in CO

2
 

emissions of 750 tons annually. 
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Environmentally 
responsible

VLT® products are manufactured with 
respect for the safety and well-being of 
people and the environment. 

All activities are planned and per-
formed taking into account the individ-
ual employee, the work environment 
and the external environment. Pro-
duction takes place with a minimum 
of noise, smoke or other pollution and 
environmentally safe disposal of the 
products is pre-prepared.

UN Global Compact
Danfoss has signed the UN Global 
Compact on social and environmental 
responsibility and our companies act 
responsibly towards local societies. 

EU Directives 
All factories are certified according to 
ISO 14001 standard. All products fulfil 
the EU Directives for General Product 
Safety and the Machinery directive. 
Danfoss VLT Drives is, in all product 
series, implementing the EU Directive 
concerning Hazardous Substances in 
Electrical and Electrical Equipment 
(RoHS) and is designing all new prod-
uct series according to the EU Direc-
tive on Waste Electrical and Electronic 
Equipment (WEEE).

Impact on energy savings
One year’s energy savings from our an-
nual production of VLT® drives will save 
the energy equivalent to the energy 
production from a major power plant. 
Better process control at the same time 
improves product quality and reduces 
waste and wear on equipment.

What VLT® is all about
Danfoss VLT Drives is the world leader among dedicated drives providers 
– and still gaining market share.

Dedicated to drives
Dedication has been a key word since 
1968, when Danfoss introduced the 
world’s first mass produced variable 
speed drive for AC motors – and 
named it VLT®.

Twenty five hundred employees 
develop, manufacture, sell and service 
drives and soft starters in more than 
one hundred countries, focused only 
on drives and soft starters. 

Intelligent and innovative 
Developers at Danfoss VLT Drives have 
fully adopted modular principles in 
development as well as design, pro-
duction and configuration. 

Tomorrow’s features are developed in 
parallel using dedicated technology 
platforms. This allows the develop-
ment of all elements to take place in 
parallel, at the same time reducing 
time to market and ensuring that cus-
tomers always enjoy the benefits of 
the latest features. 

Rely on the experts
We take responsibility for every ele-
ment of our products. The fact that we 
develop and produce our own fea-
tures, hardware, software, power mod-
ules, printed circuit boards, and acces-
sories is your guarantee of reliable 
products. 

Local backup – globally
VLT® motor controllers are operating 
in applications all over the world and 
Danfoss VLT Drives’ experts located in 
more than 100 countries are ready to 
support our customers with applica-
tion advice and service wherever they 
may be.

Danfoss VLT Drives experts don’t stop  
until the customer’s drive challenges 
are solved.


