
Marselisborg: A path to an 
energy neutral water sector
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Without action, 
the global water-
related energy 
consumption will 
increase by 

by 2030

50%

The situation
It takes tremendous amounts of energy to provide people with water and 

sanitation. This challenge will only increase as the world evolves and 

populations grow. Today, cost-effective and energy efficient solutions can 

reduce energy consumption in the water sector massively, not least at 

wastewater treatment plants. 

In Aarhus, Denmark, the Marselisborg Wastewater Treatment Plant (WWTP) has 

installed drives for more energy efficiency, as well as generating energy from 

sludge. Now it produces far more energy than it needs for treating wastewater 

for the 200,00 people it services. In fact, Marselisborg WWTP produces so much 

energy that it can cover the energy needed for the supply of drinking water as 

well. Marselisborg WWTP thus offers a pathway to an energy neutral water 

sector and shows how to decouple energy from water.

Discover how Marselisborg WWTP went from energy consumer to energy 

producer by using VLT® AQUA Drive FC 202 from Danfoss.



The challenge
Wastewater treatment requires energy intensive 

processes that run all hours of the day. Energy is used 

to pump water through the sewers and down to the 

treatment plants, where vast amounts of energy are 

used in the aeration tanks, in the internal pump 

operation and in sludge treatment.

Wastewater treatment plants have great potential for 

producing energy, both in the form of electricity and 

heat. 

To reduce energy consumption and improve energy 

production, almost all equipment at Marselisborg 

catchment area using an electric motor was fitted 

with variable speed drives, 125 in total. The drives offer 

the controllability that helps secure just the right 

amount of energy needed for optimal performance 

and contributed to a better sludge balance thus 

improving energy production.

“We have always 
speci�ed Danfoss VLT® 

drives speci�cally for the 
features we need, which 

only VLT® drives can o�er. 
The di�erence between 
25 years ago and today 

is that processes now 
run right at their limit – 
but not beyond. And to 

achieve what we cannot 
do without the precision 
control we can get from 

VLT® drives” 

Flemming Husum, Plant Manager 
Marselisborg WWTP

of municipal electricity 
consumption is used in 
water management 
processes

25-40%
Typically,



The solution
Together with 125 drives, typically VLT® AQUA 

Drive, a series of online sensors are mounted 

throughout the WWTP. They provide critical 

information in real time, which allows for 

automatic calculation of setpoints for the drives. 

As a result, the Marselisborg WWTP is a highly 

energy efficient operation.

The plant also generates energy from the biogas 

it creates out of household wastewater. Sludge is 

extracted from the wastewater and pumped into 

digesters. These produce biogas – mostly 

methane – that is then burned to make heat and 

electricity.

•  The Marselisborg WWTP produces enough 

energy to cover the entire water cycle of a city 

area of 200,000 people – all with an estimated 

return on investment of 4.8 years.

•  Excess heat from wastewater treatment plants 

can heat buildings and industries through 

district energy systems

“We use VLT® drives in every 
corner of the plant. We are 
constantly seeking the ideal 
operating point. Our goal is to 
maximize liters of water processed 
per kilowatt consumption. 
The current measure is 0.32 kWh/
m3 treated wastewater”

Flemming Husum, Plant Manager 
Marselisborg WWTP

From 2016 and 2021, 
Marselisborg WWTP 
produced close to 

more energy than 
needed for treating 
wastewater

100%



The outcome
The energy balance at Marselisborg catchment area 

averages 100% but fluctuates above and below this 

level throughout the seasons and the years. When 

generating power based on sludge, we need to set 

expectations at a realistic level: for these biologically 

based processes, with variable input volume, content 

and occasionally unpredictable chemistry, natural 

variations in power production and energy 

consumption will always occur.

Return on 
investment 
(ROI) for 
process control 
equipment 
within 

3 years
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It’s important to note that the facility receives no 

energy from solar or wind installations. Neither is it 

supplemented with fat, oil and grease (FOG) from 

the food industry, nor sludge from other facilities. 

The wastewater inflow is from a combined sewage 

network system. All the energy generated at 

Marselisborg WWTP comes from normal household 

wastewater, which represents 90% of incoming load.

Marselisborg WWTP plant runs reliably, with 

return on investment (ROI) of 4.8 years. 70% of 

improvements are obtained by implementing 

better process control. For this and other 

facilities, ROI has been below 3 years.
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