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After having been used, the water is again re-injected into the aquifer. Consequently, 
this method requires at least two wells at some distance from each other: a "cold" and 
a "warm" well. 
Below, a description will be given of how ATES has developed in the Netherlands. 
Attention will also be given to the prospects offered by this technology in order to 
come to a more sustainable energy supply in the future. 

2. DEVELOPMENT IN THE NETHERLANDS 

The development of ATES the Netherlands was started early in the 1980s. Initially, 
seasonal storage of heat was considered a suitable method of storing solar energy to be 
used for space heating in winter. It soon became apparent that seasonal storage in 
aquifers is also very useful as a method to store waste heat and cold. 

The second half of 1980s saw the realization of the first projects of thermal energy 
storage in aquifers. The projects covered the storage of solar energy to be used for an 
office block (30 DC) (Bruggen van der,1985), the storage of winter cold to be used for 
a printing industry (6 DC) (Hove van,1988) and the storage of waste heat to be used 
for a university building (90 DC) (Loon van, 1991). 
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(see figure 1). This expectation is also based on the fact that there is an increasing 
interest in cold storage among the industry. 

3. DEVELOPMENT OF SYSTEM CONCEPTS 

The first few cold storage proj ects in the buildings sector were designed as shown in 
figure 2. In winter, the cold storage is charged by cooling down groundwater in a 
cooling tower. The building is heated by a gas boiler. In summer, the cold storage 
system takes care of the cooling of the building. 
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Fig 2: Cold storage for the buildings sector 
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investments required for cold storage 
appear to be even lower than those to 
made for cooling machines (Bakema, 
1996) air-handling units 
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significant role towards a sustainable way of cold and low temperature heat supply in 
the buildings sector and the industry. 

The growth in the number of ATES projects depends on a number of conditions: 
- In the centre of some large cities a concentration of ATES projects is developing. If 
these individual projects are not combined, further growth will be difficult. The use of 
district cooling systems will better guarantee the increase of ATES. 
- For a growing number of ATES projects there is a conflict of interest between 
A TES and other groundwater users. The licensing authorities will only permit ATES 
as long as the positive effects on the emission reduction will balance the potential 
adverse effects on the groundwater system. 
- The level of the levies on groundwater consumption and discharge will determine 

number of industries changing their groundwater cooling system towards ATES. 

8. LITERATURE 

Bakema, G., AL. Snijders and B. Nordell, 1995. UTES, state of the art 1994. 
IF Technology, Arnhem, The Netherlands. 

Bakema, G., 1996. Application and cost-effectiveness of energy storage aquifers in 
the Netherlands, subtask lEA Storage Programme, Annex 8. Technology, 
Arnhem, The Netherlands. 

Bruggen van der, AL. 
solar a heat pump and seasonal 

Canada, Ottawa, "-'"'.'<1\.1«. 

Loon van, L.J.M. A 1991. ATES at University 
Netherlands. Proceedings Thermastock '91, Novem, Utrecht, 

of Economic 
Hague, Netherlands. 

1995. Energy 

building 
Enerstock 85, 

Sdu Press, the 

Snijders, AL., 1991. lEA Energy Storage Programme - VI: Environmental and 
vU',UB.,",'''' aspects of A TES research and of water treatment methods. 
Proceedings Thermastock '91, Novem, Utrecht, The Netherlands. 

� 924 � 


