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1 THE CHAaLLENGE: HOW CealN We ACHIEVE NeT 2rR0 a&iINJ HEeaT THE UK?

Heating in the UK: The Current Landscape Why Heat Pumps Struggle Compared to Gas
Boilers?
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THE WarRM-U»: ‘ How Can We

Convince People

HEAaT »UMP BaSICS \ to Make the Big

Switch?

Aims:
Heat sink [ 1. Make heat pumps the most cost-effective heating solution
t 2. Improve efficiency in all weather and lower operating costs
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> Flexible Heat Pump with multiple operating modes.
-> Key modification: Adding heat storage to the refrigerant cycle.
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Air-to-water heat pumps suit most UK homes without system changes. Recover and store subcooled heat
Air-source heat pumps are the most flexible and affordable, but their COP from refrigerant
drops in cold and humid weather.

OUR FINDINGS: A CaSE FOrR & REMAaTCH?
Methodology Performance analysis Economic and environmental analysis

Steady-state thermodynamic, economic, and Average COP and improvement depending on storage temperature Annual energy consumption in kWh/year Operational cost per y ‘Zzg tWi th and without CO.e
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» Annual capital &
maintenance costs The Flexible Heat Pump improves efficiency

- Operational costs by up to 24.1% (in ideal conditions),

Results in

TEWI (ton CO.e)

|

Annual emission (ton CO,e /year)

achieving an average COP of 3.36 vs. 2.7
for a conventional heat pump. ? 3

Scenario Scenario
. . Total Equivalent Warming Impact (TEWI)
- Paraffin used as a simulated heat storage over heat pumps lifecycle

« Case study to meet an average annual heating
demand in Edinburgh P«
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Key insights & Outlook:

‘ Lower total annual cost compared to a conventional heat pump despite higher initial price. ~4 years payback period compared to a conventional heat pump.

. Operating cost was lower or equal to a gas boiler in 3/4 scenarios and always more economical when factoring in CO,e costs.

' Economic viability could improve with government incentives and lower electricity prices. Upfront cost could be reduced by using alternative cheaper heat storage (e.g. water tank)
Q 16-20% lower TEWI than conventional heat pump due to reduced power consumption, with further potential as electricity production decarbonises.
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