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100 % renewable

Marktemperatur pa 100 m djup

Solar heat stored in the
ground plus heat from
natural radioactive decay In
the mantle

Gradient, 2,2 oC/100 m
Power, 0,07 W/m2
Energy, 0,6 KWh/m2
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Heating of single family houses

~ 300 000 Swedish
homes utilize this
geothermal energy




The large scale seasonal storage systems

Traditional water-
accumulators can
only be used for
short-term storage

Winter cold Summer heat

Seasonal storage In the ground




Several storage concepts have been tested...
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ATES systems for heating and cooling

Statistics

0,5-5 MW

Cold side, 3-8 oC
Hot side, 12-16 oC
2-20 wells

Performance factor:
6-8 (40-60)

About 60 systems
(2006)

Pay-back 0-4 yr




BTES systems for heating and cooling

Statistics

50-500 kW most common
Heat carrier fluid, - 4/+12 °C
In general 10-100 boreholes
Distance between holes: 4-8 m
Performance factor: 4,5-5,5
Ca 300 systems (2006)
Pay-back, usually 4-8 years

+2/+80C




Main cold extraction systems




High temperature BTES systems

Large potential for storage
och solar- or waste heat

Pilotprojects in Lulea and
Sollentuna

Developingprojects (EU)
for industrial applications
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Examples BTES
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BTES Examples

IKEA Meeting Point in Helsingborg
36 boreholes
5 000 m U-pipe
270 kW heating
350 kW cooling

Measured performance factor: 6,3

Pay back
Calculated: 5,5 yrs (2003)

Reality: 3,5 yrs




Castle of Nasby Park, Stockholm




Castle of Nasby Park, Stockholm




Castle of Nasby Park, Stockholm
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Castle of Nasby Park, Stockholm

Alternative 1. QOiIl

Alternative 2. Ground-source heat pump and oil (pea k)

Additional investment cost: 750.000 EUR
Reduced operational cost: 180.000 EUR/year
Straight pay-off time: 4.2 years

Reduced oil consumption 79 %

Reduced bought energy (oil & electricity) 57 %




Chemistry department, Lund University










The potential of UTES systems

ATES
Limited geographic potential (ca 15% of the country's surface)
Large scale, (> 1 MW)
Suitable for DH/DC, but also for larger public/commercial buildings
Highly effective and profitable
Complex lawsuites
Can have operational difficulties

BTES

Can be made practically anywhere

Best for midsize energysystems

Suitable for larger public and commercial buildings
Good effectivity and profitability

Simple lawsuits

Robust, long-lived and secure operation




For more information:
WWW.SwWeco.se
michael.hagg@sweco.se

Tel: +46 40 16 72 89




