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What is shallow geothermal energy ?

in Norway today

Deep geothermal Shallow geothermal <500 m
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* Renewable energy * Energy efficiency

* Power and heat production * Heat and cold production

* Noinstallations * Above 40 000 installations ->3,5 TWh
* Source: Geothermal energy » Utilized by heat pump

* Theoretical approach « Commercial

* Can be used everywhere
* Source: Mainly stored solar heat
* Practical approach and experience



Heat pump

Air source heat pump Geothermal heat pump

* 90 % of the heat pumps are air source heat pumps
* 4,5 % of the heat pumps are water to water heat pumps (Geothermal heat pumps)
* Geothermal heat pumps lower the power consumption
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Large shallow geothermal systems

Oslo flyplass Gardemoen
A-hus

Nydalen Neaeringspark
@stfold Hospital

Ulleval Stadion

Arcus, Gjellerasen
Postterminalbygget
Thon Kristiansand

IKEA, Slependen

Nydalen naeringspark

rgy

Groundwater 8 MW
BHE 8 MW
BHE 6 MW
BHE
BHE 4 MW
BHE
BHE 4 MW
BHE
BHE

Postterminalbygget

18 wells

228 boreholes
180 boreholes
100 boreholes
120 boreholes
91 boreholes
90 boreholes
90 boreholes

1.2 MW 86 boreholes

1998
2007
2004
2013
2009
2012
2010
2011
2009

Ulleval Stadion
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Targets and directives

* Europe 2020 targets
« 20% lower greenhouse gas emission than 1990
* 20 % of energy from renewables
» 20 % increase in energy efficiency

 Norwegian directives and regulations

 EUs Energy Efficiency Directive (October 2012)
» Norway: 23TWh saving, total saving 2014-2020: 73 TWh
- TEK 10

> Regulations on technical requirements for constructions restriction of
energy use in new building

> Buildings above 500 m?: a minimum of 60 % of the energy required for
heatilng rr|1ust be supplied by energy carriers other than electricity and
fossil fuels
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Smart shallow geothermal systems

Blindern studenthjem
Hggskolen i Bergen
Stavanger Forum
Maere landbruksskole

ZANY ~

Blindern studenthjem utilize

waste heat from

cooling of technical equipments at
Meteorologisk Institute, Blindern, Oslo
by geothermal energy storage

BHE
BHE
BHE
BHE

150 kW 16 boreholes 1999
1.4 MW 81 boreholes 2012
85 boreholes 2011
16 boreholes 2010
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Mezere landbruksskole utilize solar heat
by geothermal energy storage



Integrated energy systems

Climate

N~ Energy

Geology use

Power

requirements
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Energy Storage
-utilizing of local available energy
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Conclusions

» The last 35 years have shown that shallow geothermal is
an environmentally friendly and economically energy
alternative.

* Energy savings and environmental benefit are poorly
documented

A optimizing shallow geothermal energy system has to
be designed due to the local conditions and the buildings
energy demand

* Energy Storage will be a key factor in the future
geothermal systems



