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Heat Pumps are a key technology to achieve European objectives
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Confront refrigerants alternative to R-410A in residential Heat Pumps applications
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METHODOLOGY
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Simulation of Heat Pump operation in a typical German heating season
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METHODOLOGY
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Energy Efficiency

Seasonal Energy Efficiency for
heating:
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hj = temperature Tj occurence
Pdesignh =10 kw
Tdesignh =-2°C

Emission

Indirect Emissions:
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w = CO2 emissions from electricity production needed to
operate the system

Que = Annual energy consumption for heating

Fc = CO2 emission factor for Germany 314 gCO2/kWh

Direct Emissions:

— mnlkgn] - Gwpn [ZEC02| . poe
= mn[kgn n kan p[%]

o [kec02
year

6 = amount of fluid released in the atmosphere during
operation, maintenance or fault.

mn = system charge

GWPn = refrigerant Global Warming Potential

p = annual leak rate 2%
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Energy Cost:

€], [kwh €
year| Que year Pel l1wn

C = annual cost of used electricity

Que = annual electrical energy used for heating

pei= €lectricity price in Germany, second half 2021 equal to
0,3234 €/kWh

Energy price is considered to be constant. A
price increase like the one seen in 2022,
reinforces the favorable indication for the
adoption of solutions characterized by higher
efficiency and lower energy consumption.

Calculation based on EcoDesign Directive




RESULTS
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In new or recent buildings, R-454B e R-454C show better Efficiency, reduced Energy
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Consumption, Cost and Emission compared to R-410A and R-32
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In buildings renovation, R-454B e R-454C show better Efficiency, reduced Energy

Consumption, Cost and Emission compared to R-410A and R-32
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CONCLUSIONS CHIWLVENTA

Alternative refrigerants to R-410A have been compared

for residential Heat Pump applications

 Climatic conditions of a typical German heating season
« Two water temperature levels (Recent buildings, Renovation buildings)

Results for HFO refrigerants R-454B e R-454C show:

Higher Energy Efficiency

Lower Electrical Energy Consumption

Lower Annual Cost

Lower Direct Emission(-92,9%) end Indirect Emission (-15,3%) than R-410A

The European electrification of heating can benefit from the adoption of Low

and Very-Low GWP HFO refrigerants to replace R-410A.

NurnbergMesse, Arbeitstitel, Datum
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