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Dunfermline Learning Campus

New Build

Largest Passivhaus Educational building in the world

Pathfinder for the Net Zero Public Sector Building Standard

Opened 2025

Early data on operational energy < 50kWh/m2/yr
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Material Selection

• Full CLT frame was specified to the sports 
block and ASN. This reduced the embodied 
carbon of the overall building

• Windows, external doors + curtain walling 
aluminium frames have a high recycled 
content of 50%

• Suspended ceilings (tiles) specified with 
high recycled content (up to 55%)

• Vinyl flooring specified with 25% recycled 
content

• Carpet tiles specified with 75% recycled 
content
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Current New Build Projects
Caledonia High School Templehall Community Hub

Green Steel – steel sections maximised in frame design which 

can be fabricated from green steel (electric arc furnace)

Windows, external doors + curtain walling aluminium 

frames have a high recycled content of 70%

Suspended ceilings (tiles) specified with high recycled 

content (min 29%, up to 64%)

Vinyl flooring specified with up to 59% recycled content

Carpet tiles specified with 75% recycled content

Green Steel – steel sections maximised in frame design which 

can be fabricated from green steel (electric arc furnace)

100% recycled rebar from electric arc furnace used in concrete 

slabs

Recycled concrete aggregates specified to floor slabs

Windows, external doors + curtain walling aluminium frames 

have a high recycled content of 70%

Suspended ceilings (tiles) specified with high recycled content 

(min 29%, up to 64%)

Vinyl flooring specified with up to 59% recycled content

Carpet tiles specified with 75% recycled content
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Retrofit 

The Real Challenge
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Focus on heat
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Where do we start?

Source: Limekilns PS report

36.1 tCO/yr 

cut
37.2 tCO/yr 

cut
37.3 tCO/yr 

cut
40.8 tCO/yr 

cut

38.2 tCO/yr 

cut

No 

improvements

Clean heating 

only

Clean Heat and 

light fabric 

enhancement

Clean Heat and 

intrusive fabric 

enhancement

Clean Heat and 

intrusive fabric 

enhancement 

and LED

EnerPHit

Simple payback 

416 years

We can retrofit 25 buildings to this 

standard for the price of one to EnerPHit
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• ASHP’s and less intrusive insulation 

enhancements strike the best 

balance between CO2 reduction and 

cost

• We keep existing gas boilers to help 

with peak demand (ASHP sized to 

deliver >80% of annual load) 

• Phase 1 - installed heat pumps at 5 

trial schools

• Phase 2 - 11 projects in primary 

schools

• Phase 3 – High School, Leisure 

Centre and 7 medium sized primary 

schools

Actions

• Phase 4 feasibility for 11 sites 

complete

• Phase 5 feasibility due to start on 13 

sites (in house)

• Fabric surveys have started across 

all sites
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Example Projects

Carleton PS Ceres PS

Phase 1

• Five trial projects – 4 operational and 1 

awaiting power supply

• Selection of primary schools including a listed 

building and one of our larger primaries. Mixed 

construction typology.

• ASHP’s offsetting 30 to 72% of gas 

consumption.

• Legionella and noise concerns at isolated 

sites.

Limekilns PS
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Phase 2

Saline PS Cairneyhill PSHill of Beath PS

• Eleven projects – 9 operational and 2 awaiting power supply

• Operational projects completed end 2024.

• Moved to high temperature heat pumps R290.

• ASHP’s offsetting 33 to 87% of gas consumption.

• Noise concerns on one site and issues with faulty pressure 

sensors and submeter connectivity has affected performance.
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• Onsite for just under 5 months!

• 48.3 tCo2/annum reduction

• 87% reduction in gas

• Installed cavity wall insulation over the 

summer holidays £22k

• Carried out seasonal commissioning

Cairneyhill Primary School

• 3 ASHP @ 44kW each

• Acoustic enclosures cost £43k

• Upgraded controls

• Plantroom re-piped

• Utilised temp boilers for phasing 

works

• Project cost = £345k
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Phase 3

• Nine projects – High School, Leisure Centre and 7no. primary schools

• Await power connections for 4 sites.

• Projects close to completion on site, handover in the next few weeks for those with power.

• Starting to separate DHW and heating systems

• Integrating solar panels where feasible to offset running costs of clean heat systems
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Scope:

2 x 254kW ASHP

3 x 224kW WSHP

166kW Solar PV

POU water heaters

BEMS upgrade

Energy and zone valves

Heater Battery upgrades

Window replacement

Cost:

Clean heating and energy 

efficiency works = £1.7m

Window Replacement = £760k

St Andrews RC High School
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Window Replacement Work

BEFORE

DURING AFTER
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Next Phases
• Separate DHW generation from the heating

• Continue to use high temp heat pumps

• PV for suitable sites

Credit: alternative HEAT



Property Services Team

Property Services

• BEMS energy savings

• Electric kitchen conversions

• Gas to electric hot water

• Insulation

• District Heating

• Hydrogen

• PV and solar

• Local Energy Storage

• Estate rationalisation

• Carbon Offsetting

• Etc……………………….

Other Solutions

Source: 

BBC
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• Over 50% of our national energy is used to heat our 

buildings and it’s the largest source of greenhouse 

gas emissions

• There are a range of proven solutions available to 

meet net zero now

• Consider embodied carbon – maximise the use of 

existing assets and be selective with new materials 

• Heating and domestic hot water demand needs to be 

carefully considered

• Adopt a forward thinking, flexible no regrets approach 

to achieving net zero

Summary
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A forward thinking no regrets 

approach

HMS Victoria, painting by William Mackenzie 

Thomson
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