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Outlook

• Reasons to increase the use of renewable energies 
e.g. geothermic energy by heat pumps

• Samples, pilot projects (technical data and 
experiences):
• Single-family house 
• Refurbished “Reichstags”-building Berlin

• Outlook – new Building Standards with renewable 
energies
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ca. 
40 %

buildings

Energy consumption in Germany
Trend of final energy consumption

source: BMWi

Entwicklung des Endenergieverbrauchs in Deutschland nach Sektoren seit 1990; Quelle: AGEB

En bleu et en vert : le secteur du bâtiment
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European framework:

security of energy
supply

• reducing demand     
 of energy

• saving energy
• more energy 

efficiency and 
renewables 

sustainability,
climate protection

• Kyoto Protocol/ 
   follow-up agreement
• climate change, 

global warming, 
ghg emissions
……….

economic efficiency, 
competitiveness

• reducing energy 
  costs
• economic measures 
  for more energy
  efficiency
• decreasing energy
  demand especially for
  existing buildings   
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European obligation
DIRECTIVE 2010/31/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
of 19 May 2010 on the energy performance of buildings (recast) – (guidelines for all MS) 
more: www.buildup.eu

Implementation in Germany: “Energy Saving Order” (EnEV)
Requirements for new and existing buildings (e.g. refurbishments, energy certificates) 

EPDB - covered scopes e.g.:

insulation, energetic 
quality of building envelope heating systems

hot water supply ventilation air conditioning systems

illumination renewable energies
e.g. geothermal energy 

energy certificates
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EPBD

       

Article 2 

       Definitions

       For the purpose of this Directive, the following definitions shall apply: 
…

2. ‘nearly zero-energy building’ means a building that has a very high 
energy performance, …The nearly zero or very low amount of energy 
required should be covered to a very significant extent by energy from 
renewable sources, including energy from renewable sources 
produced on-site or nearby;
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EPBD

Article 9 
Nearly zero-energy buildings 
1. Member States shall ensure that: 
(a) by 31 December 2020, all new buildings are nearly zero- energy 
buildings; and 
(b) after 31 December 2018, new buildings occupied and owned by public 
authorities are nearly zero-energy buildings. 
Member States shall draw up national plans for increasing the number of 
nearly zero-energy buildings. These national plans may include targets 
differentiated according to the category of building.
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Strategies to increase renewables and 
energy efficiency e.g.

Law
Energy Saving Order (EnEV) – Energy Certificates, requirements 
for buildings

Law
Energy Saving Order (EnEV) – Energy Certificates, requirements 
for buildings

Financial benefits
promotion by e.g. KfW-Federal Bank – additional BAFA for 
renewable energies

Financial benefits
promotion by e.g. KfW-Federal Bank – additional BAFA for 
renewable energies

Information, transparency in the market, best practice projects
promoting Energy Certificates, PR

Information, transparency in the market, best practice projects
promoting Energy Certificates, PR

Research
program for research in the building sector – ca. 9 Mio. €/a

Research
program for research in the building sector – ca. 9 Mio. €/a



Samples:

Near surface geothermal energy used by heat-pump system

9

Source: dena

Collecteur de surface

Sonde géothermique 
verticale profonde

Pompe à chaleur



Sample single Family house:

Near surface geothermal energy used by heat-pump system
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Source: dena

Heat pump
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Source: BINE



Sceme technical Appliances:
Combined geothermal and solar energy use
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Source: BINE



Coefficient of power – COP
Greenhousegas-Emissions

13Source: BINE

En vert : Pompe à chaleur géothermique (eau eau)
En bleu : Pompe à chaleur air (air eau)
En rouge : Chaudière à condensation (gaz)

COP

 Emissions g CO2 pour 1kWh énergie finale

Energie primaire consommé pour obtenir 1kwh



Sample:

Heat source outside air energy used by heat-pump system
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Source: BINEMeasured COP = 3,3 (from May 2010 to April 2011)



Coefficient of power – COP
Heat-pump: Energy source - ground soil

15Source: BINE

COP             T Eau chaude sanitaire       Chauffage Ts chaudière

Température 
opérative réelle 
du système

COP



Geothermical temperature potential

16

Earth crust

Quelle: Deutsches GeoForschungsZentrum GFZ

Source: GfZ



Principles and samples for 
Deep geothermal energy use and storage
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Source GFZ
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BT



Reichstag building Berlin:
Construction work 
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Source: BINE



Seasonal energy storage e.g. 
by combined heat and power unit (chp), solar system etc 
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Source: BINE

Demande d’énergie pour tous les bâtiments connectés

électricité
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Source: BINE

CHP by 
vegetable oil

Coldness storage

Heat storage
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Source: BT

coldness storage

heat storage



Reichstag building Berlin:
Heat storage
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Source: BINE

efficiency factor 77%!

Summer

Winter



Reichstag building Berlin:
Coldness storage
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Source: BINEefficiency factor 93%!

Summer

Winter
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Source: BINE



26

Source: BT
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Sea water energy generation

28Source: www.fortum.com



Sea water energy generation
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w

Source: www.fortum.com



Sea water energy generation

30Source: www.fortum.com
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Outlook
• decrease of energy demand through better techniques and products      

 e.g. windows, insulation products

• increase of energy efficiency e.g. high- efficient heating, cooling and air-
conditioning systems

• increasing use of renewable energy e.g. PV-Systems / Solar-
heating/cooling and geothermal energy 

• better building design, engineering and combination of technical 
systems, building construction and the renewable energies 

• further development  of regulations, education and training quality level 
especially for renewable energies 

• best practice examples to promote solutions for future standards with a 
low energy demand supported e.g. by geothermal energy 
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thank you for your attention!

Federal Ministry of Transport, Building and Urban Development 

Unit B12

Invalidenstraße 44
D-10115 Berlin
Klaus Dilmetz
Tel.: 030 2008 7127
klaus.dilmetz@bmvbs.bund.de
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