Fact sheet – supplement to press release “Ice Rink”

A Swedish world unique invention for cooling ice rinks 
Carbon dioxide and copper tubing – good economy and less emissions

BACKGROUND

Sveriges Energi & Kylcentrum started already during 2004 with the challenge to find a new and more energy efficient technique to cool the ice rink. In December 2006 the new ice rink was inaugurated with a totally new technique that may become a new large export product. 


The driving force was to lower operating costs for the municipality. One ice rink consumes app. 1000-1500 MWh per year. Half of this goes to the cooling system and the rest to lighting and heat.


The first thing SEK looked at was to combine a traditional cooling system with ice-slurry or carbon dioxide instead of the usual fluid calcium chloride and water in plastic tubing. They also investigated the alternative with an ammoniac fluid which, however, is not allowed indoors. 

Carbon dioxide came out best due to several different reasons. The primary reason was that large amounts of electricity could be saved in the pump work.


The density in carbon dioxide is lower than traditional cooling fluids which makes it easier to pump the liquid in the pipes. One can also use thinner pipes and the phase transformation of the media. The cost for the material is lower and the labor is easier, which means lower costs. By using copper tubes the heat transfer to the ice is more even with better quality.

When the decision to use carbon dioxide was made they had to decide between steel or copper tubing to fulfil the pressure demands. Historically ice rinks were built with steel tubes. Today it is an almost forgotten technique as the alternative to build with plastic tubes and salt based cooling liquids is much cheaper.


A large advantage is that copper tubes are easier to work with. Steel tubes are delivered in short lengths that need licensed welding while the copper tubes can be soldered which reduces the labour costs substantially. On top of this the copper tubes are delivered in long lengths that can be put in place very easily.
Copper tubes can also stand the high pressure that is needed, 40 bar working pressure.
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A hockey rink consists of 18 km recyclable copper tubes


Copper has many advantages. A large advantage is that the copper tubes are easier to work with. Steel tubes need licensed welding using titanium while the copper tubes can be soldered which reduces the labour costs substantially. On top of this the copper tubes are delivered in long lengths that can be put in place very easily.

An important environmental aspect is that the copper tubes can be recycled and used again when the ice rink has to be dismantled or rebuilt.

The copper tubes in the ice rink are linked to the thicker main copper tubes
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Together with KTH, Royal Institute of Technology, and Outokumpu Copper Products, that produce the copper tubes, SEK looked at how the copper tubes would function together with the concrete and if the expansion of the heated tubes would have any consequence for the system. 
The test showed that the copper tubes function very well as  the concrete is basic and the expansion was not significant as the temperature interval was between - 15o and + 20o (in the summer), and did not effect the copper tubes.

The copper tubes are delivered in rolls and are very easy to put in place.
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Thin plastic sheeting protects the copper tubes 


Just in case and for maximum safety Outokumpu Copper has developed just for this system a thin plastic sheeting around the tubes to minimise the risk of damaging the tubes and to make them even easier to handle when placing them in the ice rink floor.

COST ESTIMATES

To be able to evaluate the possibilities to build an ice rink according to this new concept a test rink of 
50 m2 was built. It was used to optimise the tubing systems, pump controlling and the construction of the rink floor. This enabled measurements that verified the saving potential in the operating costs that could be used in evaluating models to optimise future ice rinks.
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ECONOMY


Evaluation of profitability 


The new system means a net profit counted as the difference between operating costs for this cooling system and a conventional system and lower heating
costs.


The ice rink is ready for the concrete. One ice rink consists of 18 km recyclable copper tubes.

	Lower electricity cost, EUR/year
	
	20 000

	Lower heating cost, EUR/year
	
	13 500

	Calculated net surplus, EUR/year
	33 500

	
	



A cost estimate, based on an economic life time of app. 20 years and a calculated interest of 6 %.


	Type of cost
	 (EUR/year)

	Extra capital cost
	-15 200

	Net surplus
	33 500

	Calculated surplus
	18 300

	Pay off-time, year
	5,2


EFFECTS ON THE ENVIRONMENT AND CLIMATE


Less energy usage

The new system lowers the need of electricity for the operation of the ice rink cooling system with app. 200 MWh per year and reduces the bottom heat energy with approximately 400 MWh heat. Here in Katrineholm in the form of district heating.

Reduced carbon dioxide emissions

The new system reduces the carbon dioxide emission with app 11 ton per year due to less usage of electricity.

PS. The reduction of emissions relate to Swedish circumstances, and with Swedish energy mix for electricity the CO2 emission is rather small (72 g/kWh). The heating energy is produced with bio mass products with zero CO2 emission. But in e.g. central Europe the emission savings will be much higher in both electricity and heating.

Other environment savings

The new system means that other emissions change as follows; 

	Nitrogen dioxid, kg/year:
	-132

	Sulphur, kg/year:
	- 50,4

	Dust, kg/year:
	- 16,8


It is also important that copper tubes can be recycled without loosing performance

The estimates pointed out a need of an extra investment within the interval 75 000 – 100 000 EUR, which was confirmed when the proper ice rink was purchased at the beginning of 2006. With this experience and further development the investments will be even lower according to Jörgen Rogstam, Sveriges Energi- & Kylcentrum.

With a yearly saving of 150 000 kWh we have a refunding time of 5-7 year, which must be seen as very attractive in the perspective of higher energy prices and a ice rink with a technical life span of 20-40 years. 

To be able to develope the new cooling system SEK has been supported by the Municipality of Katrineholms, the Energy Authority, Outokumpu Copper and Sörmlands Sparbank. The material has been 
sponsored by AGA Gas, SWEP, Wilo and Outokumpu Copper who have provided the copper tubes.

The advantages with a cooling system with copper tubes and CO2 as fluid;


· You need significantly less electrical energy to operate the system 
· A saving for one ice rink of app. 150 000 kWh electricity per year
· Equivalent to a reduced discharge of 11 ton carbon dioxide per hockey ice rink per year
· It is easier to install the rink as the copper tubes are easy to work with
· The cooling system does not have an effect on the ozone layer or the green house effect if there possibly should be a leakage.
· The copper tubes can be recycled again and again without loosing quality.
 If you connect a heating system you can also;

· Save 400 000 kWh heating per ice rink and year

For more information please contact:


Jörgen Rogstam, Laboratory manager, Sveriges Energi- & Kylcentrum, 

Tel +46 150 577 82, jorgen.rogstam@iuc-sek.se, www.iuc-sek.se

Mariann Sundberg, SCDA Scandinavian Copper Development  Association, 
Tel +46 21 19 82 73 or +46 707 66 95 29. scda.info@luvata.com, www.scda.com 
David Sharp, Outokumpu Copper Products AB, 

Tel +46 21 19 87 56, david.sharp@outokumpu.com, www.tub-e.com
