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Decarbonization of heat – 
Heat pumps play increasingly important role
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Heat Pump Concept
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Coeffcient of Performance (COP)

The COP is the ratio of the useful heating 
output of a heat pump to the compressor’s 
electric power expenditure.

Key question when measuring heat pump 
performance:

How much electricity (preferably from 
renewable energy sources) is needed to 
achieve the desired level of heating or cooling?
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District Heating Example
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Coupling Heat Pumps
with Energy Storage
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Summary
• Global energy demand for heating and cooling presently accounts for over 

50% of total energy consumption and contributes to 40% of CO2 emissions. 

• Heat pumps present a compelling solution for lowering heating costs and 
CO2 emissions in utilities and process industries, especially when driven by 
renewable electricity.

• Heat pumps use a waste heat source or an ambient heat source to generate
heat or to produce steam.

• A COP (coefficient of performance) of 4 means 1 kWh of electric energy will 
be converted to 4 kWh of heat.

• Especially when coupled with energy storage systems, heat pumps 
contribute to greater flexibility and efficiency in an overall energy 
management system. 
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Thank You for your interest!

Keynote #5 at 8:10 AM tomorrow morning 
will include a progress update on an industrial 

heat pump installation in Norway.
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Heat Pumps 101

Concept of Heat Energy
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Heat Sources
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Refrigerants

Different types of heat transfer fluids can 
be used under considerations of:

- Environmental aspects
- Global Warming Potential (GDP)
- Zero Ozone Depletion Potential (ODP)
- Safety Concepts
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