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The challenge!



Very small percentage of 
properties off the gas grid 
running off fuel oil or LPG Majority of housing 

emissions from gas heating 
of homes and hot water





This project



High level feasibility of 
several options



• Explore options for decarbonising heating within 

Whittington and Fisherwick which are deliverable 

now – not hypothetical options which may 

become available in the future

• Gauge interest and enthusiasm within the 

village for developing a community based 

heating system and taking control of the energy 

systems

• Understand the core concerns of village 

residents, and what requirements a community 

lead heating system much meet

Purpose of this project and session

A guide on which 
option is most likely to 
be a viable solution



• Cost – currently blue hydrogen is 6 
times more expensive than wholesale 
natural gas. Green hydrogen even 
more. Costs will fall, but we are 
talking decades before parity

• Priority – hydrogen production 
capacity widely expected to scale 
quickly, but there are other priorities 
for its use other than heating buildings 
(e.g. industrial products, 
transportation, central generation) –
e.g. decades away

• Thermodynamic inefficiency – see 
right

Why not hydrogen?



Mapping and 

technical solutions



Whittington heating demands

Older properties from pre-
1900, and early 20th

century along central spine 
of village

Larger estates built in 
70’s – 80’s, largely 

similar age and build 
typology

Scattered in-fill of village 
with new-build units since 

2007



Whittington heat demands

Older properties with 
elevated demands in 

the village core

More consistent loads 
within typical UK 

average ranges in 70’s 
estate

This map is a live 
interactive map which will 

be accessible on the 
website for exploration



Very large home heating 
demands compared to hot 

water. This shows the 
importance home energy 
efficiency measures have



Core technological options – Heat pumps



Core 

technologies 

–Open loop 

boreholes



Core technologies – air-source heat pump



1. Centralised energy centre serving Whittington, open-
loop ground source and air-source heat pumps with 
peaking electric boilers (very similar to Swaffham Prior)

2. Phased ambient loop networks using open-loop 
ground source heat pump, and local heat pumps in 
homes

3. Decentralised solution with air-source heat pumps 
per building, coordinated procurement at a community 
level

Viable technical options



Option 1: Centralised energy centre

35-55 °C



Option 1: Centralised energy centre

35-55 °C



Option 1: Centralised energy centre

35-55 °C



Option 1: Centralised energy centre

35-55 °C



Centralised energy centre



Option 2: Phased ambient networks



Option 2: Phased ambient networks



Option 3: Individual Air source heat pumps



Individual Air source heat pumps



Individual Air source heat pumps



Average 3.8 tonnes per 
household per year

Immediate saving of 2.2 
tonnes per household per 

year

Equivalent to 10 return 
flights to Barcelona

Or 60kg Beef, equivalent to 
2.5 years of Beef 

consumption for average 
male meat eater



Capital costs



£18.5m £25.1m £13.0m



Capital cost to ongoing costs

• Capital cost (CAPEX) just looks at the up-front 
cost of all the equipment

• For a better picture – we need to look at the 
ongoing costs, including maintenance and 
replacement of equipment

• The Heat network is a long term investment. 
Networks can last 100 years if not longer. 

• Equipment such as heat-pumps however needs 
replacing every 25 years (similar to a boiler)



High upfront capital 
investment in infrastructure 

– but lasts 100 years

Central plant replacement 
costs are moderate, and 

covered by future revenues

Option 1: Centralised Energy Centre and Village Heat Network – Life time costs 



High upfront capital 
investment in infrastructure 

– but lasts 100 years

Central plant replacement 
costs are much higher than 

for central system

Lower revenues due to 
individual retail price of 

energy

Option 2: Phased ambient network with house level heat pumps – Life time costs 



Consumer cost of 

heating



Estimating the cost to the consumer

• Need to take into account standing charges which pay 
for:
– On-going maintenance of network

– Billing and charging of customers

– Paydown the loans covering the initial CAPEX

• The following graphs all show charging scenarios which 
are economically viable over the project lifecycle

• Unit heat charges to the customer are locked to the gas 
price minus 10%

• The following graphs present year 1 savings only. 
Depending on energy price volatility, savings could be 
greater



+£140

-£440



-£40

-£380



Providing greater value to heat network 

customers

• One of the core limitations is the on-going cost 

of electrical energy to power the central plant

• Core potential source of savings is the reducing 

the energy cost by procuring a proportion of that 

energy directly from local renewable generation

• The following shows the potential of this saving 

by utilising local renewable systems



-£110

-£660



But what about volatility?

Higher wholesale prices 
mean greater relative 

savings for customers of 
the heat network


