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elements can stand at any position from 0-90˚ 
creates a rather varied expression on the façade, 
so we decided to introduce the fixed shutters to 
underline this expression.’ 

Sensors positioned around the building 
monitor internal heat and light levels and feed 
the data into a central building management 
system. The BMS triggers small electric motors, 
hidden at the base of each shutter, or between 
pairs of adjacent shutters, moving them to fully 
open, closed or positions in between. Although 
the shutters are controlled by electric motors, 
energy consumption is minimal as they move 
gradually and remain in one position for sever-
al hours at a time, says Koch.

In the classrooms, users can manually over-
ride the shades, a measure intended to increase 
their sense of control over the environment. 
However the extent of user control must be lim-
ited in use to reduce the impact on the build-
ing’s overall energy consumption.

Even fully closed shutters admit a controlled 
amount of natural light through a pattern of 
keyholes punctured through the aluminium. 
Many are linked together to create openings 
resembling amoeba or bacterial growth.

‘The shutter system had to seal the building 
off from the sun, but be transparent enough to 
allow students to see the surrounding area, and 
people outside to see activities going on inside 

the school, at least during darker times of the 
day, when the lights are on,’ said Koch. 

A number of shutters on the plaza eleva-
tion form part of an artwork by German artist 
Tobias Rehberger, themed on time and empha-
sising the building’s dynamic, seasonal nature. 
Shutters in three colours close or open to indi-
cate 1 minute, 10 minute or 60 minute intervals 
making it possible to work out the time of day.

Campus Kolding is the first university 
building in Denmark to meet stringent energy 
consumption demands described in 2015 build-
ing regulations and includes a range of other in-
novative sustainable technologies.

The building functions as a live research 
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project into the effects of increasing concrete 
surface area on thermal mass. The undersides 
of concrete slabs in classrooms have cast-in 
rows of ridges, designed to boost their surface 
area and generate a 16% gain in thermal mass 
capacity, reducing the building’s cooling re-
quirement. Results of this research are still 
being assessed.

Installing vacuum insulation on the backs 
of the windows enhanced the thermal perfor-
mance of the facade, explained Koch: ‘Although 
it was expensive, we calculated that its per-
formance was 10 times better than tradition-
al insulation and it massively increased the 

available floor areas. The technology has not 
previously been used in Denmark’s building 
industry, but it is safe and can be easily inte-
grated into a facade system.’

Campus Kolding’s roof is installed with a 
400m2 solar PV array and a 20m2 solar ther-
mal array. The building also plugs into an aq-
uifer thermal energy storage system, compris-
ing two 25m-deep groundwater wells, designed 
to provide a renewable source of heating or cool-
ing, depending on the time of year. It’s anoth-
er example of how this advanced sustainable 
building is able to react to the changing sea-
sons and daily cycles of light, dark and heat. •

Architect Henning Larsen Architects
Client The Danish University and Property 
Agency 
Contractor Jorton Aarhus, Denmark
Structural engineer Orbicon
Landscape architect Kristine Jensens Tugnestue

Suppliers
Outdoor areas Hansson og Knudsen APS • 
Shell contractor EMR • Interior contractor 
Jorton • Facade contractor ET – Alufacader • 
Facade elements RMIG • Installation contractor 
Brønnum • Kitchen contractor KEN

1 Perforated triangular aluminium sheets  
 fixed to aluminium frame
2 Triple glazed, sealed, toughened glass units
3 Rotating triangular panels fixed to   
 galvanised steel frame, connected back to  
 slab via ‘Isokorb’ brackets
4 Window cill
5 Cable channel
6 Mineral wool insulation in vapour proof steel  
 chamber
7 2 x 13mm gypsum board as internal lining
8 Steel back plate
9 Galvanised safety grille on all gangway  
 grates on facade
10 Recessed roller blind unit

Detail section through glazed facade and external  
screen framework
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