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Energy related CO2-Emissions:
Reduce by 40 %!
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Our Use of Energy: not sustainable
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Step 1: Reduce the need of energy

Example: insulation of buildings

The way to a sustainable use of energy
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Step 2: convert primary energies
efficiently to end use energies

Example: efficient boiler

The way to a sustainable use of energy

2. more 
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2. more 
efficient

1. less
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Step 3: use renewable energies

Example: Solar thermal collectors, Biomass…

The way to a sustainable use of energy

CO 2. more 
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Heat Pumps in the public

Principle of a Heat Pump
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Source: Bundesverband Wärmepumpe e.V.
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How do Heat Pumps work?

„Reversed Refrigerator“

1. Evaporator: gathers collected 
(ambient) heat

2. Compressor: lifts/„pumps“ 1 3

2
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2. Compressor: lifts/„pumps“ 
(ambient) heat to a useful 
temperature

3. condenser: transfers useful 
heat to the heating system

4. Expansion valve: cools 
working fluid

1

4

3

Source: Bundesverband Wärmepumpe e.V.
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Coefficients and figures

• Performance Factor
– Ratio of Heating Power and Electric Power
– Just for one single point of operation

• Coefficient of Power COP 
– Performance Factor with peripheral components 
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– Performance Factor with peripheral components 
(pumps etc.) included

– Figure provided by manufacturers

• Seasonal Performance Factor SPF
– Yearly average value for all single COPs
– Figure for real energy efficiency

• All these figures are end-use energy related!
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Ambient air
� simple&cheap (up to  
12.000 €)
� often additional electric 
heating equipment 
required
� ø SPF ca. 2,3…3,3 
=> not efficient
� DE market share 27 %

Ground water
� high investment (two 
wells)
� Requirements for 
ground water; local law
� constant temperature 
in the ground water
� ø SPF ca. 3,5…3,6 
=> more efficient

� DE market share 13 %

Soil
� complex (vertical or 
horizontal collector)
� up to 20.000 €
� more constant 
temperature
� passive cooling!
� ø SPF ca. 3,5…3,6

=> more efficient
� DE market share 60 %

Source: Bundesverband Wärmepumpe e.V.
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Where does Energy come from?

upstream data:
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upstream data:

to be considered!

Source: Öko Insitut
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Carbon Intensity of Electricity Generation
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Energy Intensity of Electricity Generation
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Comparison of heating systems

• Heating Systems
– Electric resistant heating
– Oil boiler, Gas condensing boiler (with and without 

15 % solar thermal energy)
– Electric Heat Pumps: SPFs 2,5…4,5
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– Electric Heat Pumps: SPFs 2,5…4,5
– Gas driven heat pumps: Absorption, Gas engine
– Biomass: Wood pellets, Wood chips-Heizwerk

• Gemis 4.42 (Global Emissions Modell of Integrated 
Systems, Öko-Institut)
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Lithuania
+Latvia
+Estonia

CO2eq-Emissions of heating systems

Wood chips distr. heating

Wood pellets boiler

Gas-engine HP

El. HP with SPF 4.5

El. HP with SPF 3.5

NOTE: additional distribution losses for electricity is not included!
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CO2-Equivalents in g/kWh

El. HP with SPF 2.5

Gas cond. boiler with solar

Gas condensing boiler

Oil boiler

electric resistance heating

Source: Gemis 4.42
HP: Heat Pump
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Energy balance of an el. HP with SPF 3.5
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CO2-Mitigation through Heat Pumps?

• CO2-Mitigation of heat pumps depends on SPF and 
CO2-intensity of the driving power

• indirect environmental impact of heat pumps: 
inefficiente electricity generation
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• Heat Pump – a renewable Energy? Yes and no

• Green electricity – a „raisin“?

• „Heat pump paradises“ Norway Sweden Switzerland
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Usage Conditions for environment 
friendly heat pumps

• good COP

• High and constant temperature of the heat source

• Low heating temperature (35 °C, esp. floor heating )

• Don‘t forget other heat sources (waste heat)
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• Don‘t forget other heat sources (waste heat)

• Quality around the heat pump
– Heat Meters 
– Balancing of the single components to a whole system
– and more!

• Environment friendly driving power
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(Local) Authorities & Heat Pumps 

• Neutral and factual Information

• Take conditions for environmental friendly use into 
account when promoting heat pumps

• Concepts for districts: Base Load Heat Pumps
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• Concepts for districts: Base Load Heat Pumps

• Think of waste water, waste heat
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Thank you for your attention.

Do you have questions?

Riga, 12.6.2007 | UBA I 2.4 Jens Schuberth | Building Sustainably: Fostering of Best Practice Adoption in the Baltic States 26

Do you have questions?

jens.schuberth (at) uba.de

www.umweltbundesamt.de


