
High-performance computing centres use a great 
deal of electricity. In order to run its new com-
puter centre in Lugano as energy-efficiently and 
cost-effectively as possible, CSCS is using the na-
tural resource of Lake Lugano to cool its super-
computers and the new building.

A high-performance computing centre like the CSCS (Swiss Na-
tional Supercomputing Centre) uses as much electricity every  
day as a small town. About a third of this electricity is used 
for cooling. If supercomputers are not constantly cooled, they 
overheat and, in the worst case scenario, may be damaged.

Three pumps move up to 760 litres of water per second
In conventional computing centres, compressors generate cold 
water to cool the computers. To save energy, CSCS make use of 
a natural cooling resource: water extracted from Lake Lugano 
at 45 meters depth at a temperature of 6 degrees Celsius. This 
will greatly reduce the amount of electricity used by CSCS for 
cooling.

To operate the cooling system, a pumping station has been  
built on the lake shore in Parco Ciani, in the centre of Lugano. 
This is connected by a pipe to the 13 tonne, six metre high 
suction baskets which have been immersed at a depth of over 
forty metres. Through this pipe, three pumps in the pumping 
station will pump up to 760 litres of water per second. 460  
litres will go to CSCS for cooling purposes, while up to 300 litres 
will be available to AIL (Aziende Industriali Lugano) for its water 
reservoir. On its way to CSCS, the water will climb 30 metres and 
cover a distance of 2.8 kilometres.

High-tech underground control centre
A steel ladder leads down to the underground pumping station 
and the high-tech control centre. The electrical infrastructure 
has been installed on steel mesh platforms about 2.5 metres 
above the ground, underneath this – covering a surface area 
of about 200 square metres – are the three pumps, a further 
backup pump, and two shock absorbing containers which will 
protect the pipeline from damage in the event of a sudden 
pressure surge.

On two sides of the pumping station, two massive pipes pier-
ce the metre-thick walls. The pipeline connecting CSCS to the 
pumping station is 80 centimetres in diameter. At the arrival 
point at CSCS, the lake water circuit and the internal cooling 
water circuit meet in man-sized heat exchangers. The internal 
water cooling circuit delivers the water, which has now reached 
8-9 °C, to the supercomputers for cooling.

Lake water to cool supercomputers
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In the labyrinth of the pumping station: five metres beneath the lawns 
of Parco Ciani, over 700 litres of water per second are pumped out of 
Lake Lugano. (Picture: Marco Carocari)



Pump once to cool twice
Once the water has passed through this first cooling circuit, 
it has been heated up by eight degrees. The now 16 to 17 °C 
water is sent through a further heat exchanger, connected to 
a second cooling circuit. This mid-temperature circuit cools the 
air in the housings for the computers and hard drives of lesser 
energy density, which can therefore be cooled with water that 
is less cold. This means that with one pumping operation, cold 
water is supplied to two circuits to cool two types of systems.

The cold water pipe is designed to cool supercomputers of up 
to 14 megawatts on the first cooling circuit. The second circuit 
can cool a further 7 megawatts of computers. The more the se-
cond circuit is used, the higher the waste heat absorbed by the 
water and so the more useful it is to the local industrial works 
who will be able to use it.

Before the lake water returns to the lake, it passes through  
a stilling basin which can hold 120 cubic metres. The basin  
collects the water and makes sure that it flows freely down the 
return pipe back to the lake at a constant pressure and with  
no need for further power to be used. On the contrary, the plan 
is to use the energy generated as it falls to produce electricity. 
That is why connections for a microturbine have been provided 
in the pumping station.

So as not to affect the ecological balance of the lake, the water 
going back into the lake must never exceed 25 degrees Celsius. 
To ensure that this is always the case, a back-mixing funnel has 
been fitted which will add cold water if necessary.
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The suction strainers for the lake water pipe, just before they were 
lowered 45 metres into Lake Lugano. (Picture: CSCS)

Only a trapdoor indicates the existence of the pumping station below 
the surface of Parco Ciani to visitors. (Picture: CSCS)

The water pipe (green) stretches 2.8 km accross the city to connect the 
lake (right) with the computing centre. On its way it crosses under the 
Cassarate river twice. 

Via Trevano 131
6900 Lugano
Switzerland

Tel +41 (0)91 610 82 11
Fax +41 (0)91 610 82 82
www.cscs.ch

© CSCS 2015


