
Own calculations based on LETI (2021) and Fraunhofer ISE (2011)
Note: Heat pump performance varies based on external temperature. Heat pump coe�cient of performance (CoP) were chosen based on 
average seasonal performance (CoP = 3) and performance under sub-zero temperatures typical of winter months (CoP = 1.5)

E�ciency comparison of di�erent heating systems starting from renewable electricity Figure 16

Hydrogen boiler

Renewable power
100 kWh

Heat 61 kWh

AC/DC conversion 95%

Electrolysis 75%

Transport & storage 90%

Boiler 95%

Hydrogen 71 kWh

Electric heat pump
powered directly by renewables

Heat 270 kWh - CoP 3
(average performance)

Renewable power
100 kWh

Transmission 90%

Heat pump 300%

Heat 135 kWh - CoP 1.5
(sub-zero temperature)

Electric heat pump
powered by hydrogen CCGT

Renewable power
100 kWh

AC/DC conversion 95%

Electrolysis 75%

Transport & storage 90%

CCGT 64%

Heat pump 300%

Hydrogen 71 kWh

Power 42 kWh

Heat 63 kWh - CoP 1.5
(sub-zero temperature)

Heat 125 kWh - CoP 3
(average performance)


