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Component 1965 1974 1981 1990 1995 2006 2013

Roof 1.42 0.6 0.35 0.25 0.25 0.25 0.25

Wall 1.7 1.0 0.6 0.45 0.45 0.35 0.35

Window 5.7 5.7 5.7 5.7 3.3 2.2 2.2

Floor 0.45 0.45 0.25 0.25

Air Perm 10 10
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Component 1965 1974 1981 1990 1995 2006 2013 2022

Roof 1.42 0.6 0.35 0.25 0.25 0.25 0.25 0.16

Wall 1.7 1.0 0.6 0.45 0.45 0.35 0.35 0.26

Window 5.7 5.7 5.7 5.7 3.3 2.2 2.2 1.6

Floor 0.45 0.45 0.25 0.25 0.18

Air Perm 10 10 8



Component 1965 1974 1981 1990 1995 2006 2013 2022 LETI

Roof 1.42 0.6 0.35 0.25 0.25 0.25 0.25 0.16 0.12-0.15

Wall 1.7 1.0 0.6 0.45 0.45 0.35 0.35 0.26 0.10-0.12

Window 5.7 5.7 5.7 5.7 3.3 2.2 2.2 1.6 1.0-1.2

Floor 0.45 0.45 0.25 0.25 0.18

Air Perm 10 10 8 1
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Net zero carbon – Construction: “When the amount of

carbon emissions associated with a building’s product and

construction stages up to practical completion is zero or

negative, through the use of offsets or the net export of

on-site renewable energy.”

Net zero carbon – Operational Energy: “When the

amount of carbon emissions associated with the building’s

operational energy on an annual basis is zero or negative.

A net zero carbon building is highly energy efficient and

powered from on-site and/or off-site renewable energy

sources, with any remaining carbon balance offset.”

UK Green Building Council Definition – Net Zero Carbon
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Central gas fired plant serving HIUs in apartments



ASHP serving HIUs in apartments



GSHP serving HIUs in apartments



ASHP with ambient loop serving WWHPs in apartments
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ASHP ambient loop + WWHP























So what are the barriers to GSHP technology?

• Assumed high cost of bore holes/excavation 
• Output performance
• Perceived reliability
• Who does what?
• Available suppliers



So what are the barriers to GSHP technology?

• Assumed high cost of bore holes/excavation 
• Output performance
• Perceived reliability
• Who does what?
• Available suppliers

Solve these and the market opens up



THINGS TO REMEMBER

• NZC ambition 
• True NZC includes ‘Unregulated’ energy 
• Move from Fossil fuels
• ASHPs are leading the way
• GSHP Industry can improve their perception




