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New Build

Dunfermline Learning Campus
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Largest Passivhaus Educational building in the world
Pathfinder for the Net Zero Public Sector Building Standard

Opened 2025

Early data on operational energy < 50kWh/m?2/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 Communlty Hub

Green Steel — steel sections maximised in frame design which Green Steel — steel sections maximised in frame design which

can be fabricated from green steel (electric arc furnace) can be fabricated from green steel (electric arc furnace)
Windows, external doors + curtain walling aluminium 100% recycled rebar from electric arc furnace used in concrete
frames have a high recycled content of 70% slabs

Suspended ceilings (tiles) specified with high recycled Recycled concrete aggregates specified to floor slabs

content (min 29%, up to 64%) Windows, external doors + curtain walling aluminium frames
Vinyl flooring specified with up to 59% recycled content have a high recycled content of 70%

Carpet tiles specified with 75% recycled content 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

Total final energy consumption Total final energy consumption
by sector domestic and non-domestic
2018 2018

Transport
24.5%

Domestic
40.1%

Non-domestic
Electricity 59.9%

22.1%

Other
3.0%

Source: BEIS Source: BEIS
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Where do we start?

HOLLIS

Carbon Emissions for 40 Year

Glenrothes, Fife KY7 5DN

1 Operation (tCO,)

We can retrofit 25 buildings to this

standard for the price of one to EnerPHit ¥ Total Emissions
700 Simple payback
416 years
600 y
500
RYBKA 400
300 36.1 tCOlyr
et STRICONT 373100 382 tcoNr
cut
200 cut cut
40.8 tCOlyr
Carleton Primary School
) ]
No Clean heating Clean Heat and Clean Heat and Clean Heatand  EnerPHit
improvements only light fabric  intrusive fabric intrusive fabric
enhancement enhancement enhancement
and LED

Source: Limekilns PS report
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Actions

e ASHP’s and less intrusive insulation

Monthly Heat Demand

45000

enhancements strike the best 40000

balance between CO2 reduction and jzgzz

cost = 25000
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We keep existing gas b0|Ier§ to help o l I I I I

with peak demand (ASHP sized to : H -

deliver >80% of annual |Oad) Janm FEbm 0T63r1 Aprm 0T83v1 " 01 M 01 0?u§1 Sepm Dcml 0'\1|0;D 0[13951

Month

M Heat Demand - External Temperature <2DegC M Heat Demand - External Temperature >2DegC

 Phase 1 - installed heat pumps at 5
trial schools
* Phase 4 feasibility for 11 sites

: : : complete
* Phase 2 - 11 projects in primary o
schools * Phase 5 feasibility due to start on 13

sites (in house)

- Fabric surveys have started across

* Phase 3 — High School, Leisure :
all sites

Centre and 7 medium sized primary

hool
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Example Projects
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

Carleton PS Ceres PS
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R

Hill of Beath PS Cairneyhill PS

L

» 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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Cairneyhill Primary School

« 3 ASHP @ 44kW each
» Acoustic enclosures cost £43k

Monthly Gas CO2 Emissions Comparison (kg)

@ Ease Year @Year Before @'Year After

10K » Upgraded controls
» Plantroom re-piped
Utilised temp boilers for phasing

Month Base Year Gas CO2e (kg) Year Before ASHPs Gas CO2e (kg) Year After ASHPs Gas CO2e (kg)
January 8661 7916 1996
February 8916 T367 1204
March 9775 5279 139
April 4324 2297 79
I May 4377 2836 137
June 22713 705 11
c"

4 \}\b July 188 227 12

o o \\ August 115 61
e g __SE L L &

3 f}g i, . \X‘:\ TF September 1555 2565 293

October 2689 3466 399

MNowvember 4464 7059 1254

Month December 6978 6199 1267

Total 55315 46027 6981

* 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
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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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St Andrews RC High School

efficiency works = £1.7m
B Window Replacement = £760k

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

Property Services




Property Services Team

Property Services




Property Services Team

Window Replacement Work
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Next Phases

« Separate DHW generation from the heating
« Continue to use high temp heat pumps
« PV for suitable sites

U"(.HABD{ EXISTING 650 WEST 650 EAST S0P EAST & WEST
UMPSS—— CRCUIT CIRCUIT CRCUIT
N\t
T— - ~ -~ -~
BOILER N Py,
< i R e s b 4 s
\ S~ T e $
“‘ ™ “ v e M’- »
w : w g »
173 8
P4 oc Pyt x e
v l\nv AN
s |
2001 som. .
BUFFER 1 BUFFER
VESSEL | VESSEL
BMS I
| - f
! 1
o W : L = }
“ ]9 o<
B W
20
- 7 DHWR
s 549
DMWE
& ™ ;(w:
LT E
oo e y
] Bty
{ P R —
NEW PUMP —=
[ b GKW
' - IMMERSION
T et WEATIR
=

nc

£
Credit: alternative HEAT

Property Services



Property Services Team

Other Solutions

Utility Savings TOTAL kWh TOTALE TOTAL Co2(T)
_ Gas 1,974,942 £107,409 361.28
° B E M S ene rg y savin g S Electricity 339,850 £103,875 70.37

« Electric kitchen conversions
* (Gas to electric hot water

* [nsulation

 District Heating

- Hydrogen o e -' “

* PV and solar ———

e Local Energy Storage ™ abm
 Estate rationalisation

« Carbon Offsetting
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Summary

* 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
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A forward thinking no regrets
approach

HMS Victoria, painting by William Mackenzie
Thomson
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Vision, Values and Focus Areas

Vision
All Fife Council led construction projects to develop new buildings or refurbish existing properties

shall enable our objective to reach Met Zero targets by 2045 at the latest.

‘We will consider the carbon impact of our construction activities, minimising embodied carbon
emissions associated with construction materials and operational carbon emissions from eur
buildings in use. In doing so we aim to be a leading authority in delivering carbon conscious design
and construction. We will do this by adhering to the following:
®  Ensure no work completed now will negatively impact & buildings ability to transition to net
zerc operztional carbon by 2045
= Reduce energy consumption through careful fabric design and detailing and selection of
energy efficient equipment.
= Wherever feasible, maximise the use of low embodied carbon materials.
»  Develop and support local skills and suppliers through a consistent standard of specification.
= Provide healthy and attractive spaces in which people can learn, work and enjoy.
»  Consider emerging technologles and processes to ensure appropriate solutions are appraised
as the sector and market evolves.
* Support climate change targets through the decarbonisation of our buildings
®  Artract external investment to progress our vision.
The vision supports government ambitions by delivering projects which pesitively contribute towards

current targets:

Scottish Government: the Climate Changs [Emissians Reduction Targets) (Scotland) Act requires all
buildings in Scotland to be nat zerm by 2045.

UK Government: all buildings in the UK are to be net zero by 2050.

Qur vision brings together all our key priorities into one concise list, it makes clear the outcomes
Fife Coundl expects from the projects we construct and substantiates the decisions made to
achleve these goals.

Fife XX}

Values

Place: We will take a place-based approach to the projects we work on, maximising benefits for local
communities.

Ambition: We are committed 1o scaling up our decarbonisation plans, acknowledging that initially
this will be a steep learning curve whilst maintaining a key focus on the long-term benefits.

Pragmatic: We will continue to deliver practical, realistic, and best value solutions following data
based and industry best practice approaches, accepting that focus may need to shift as markets and
technology develop.

Enabling: We recognise the need to decarbonise our own property estate, in doing so we must
Iimplement solutions that don't create barriers to neighbouring bulldings which are following similar
decarbonisation strategles and we will support local projects which help Fife transition to net zero.

Collaborative: We will build on existing partnership working, sharing experiences, and learning from
others to enhance the benefits realised n Fife.

Our values set out the core beliefs that shape the work we do in Property Services, they reflect the
and P that will help us to achieve our vision.

Focus Areas

Our focus areas are high level categories that we will .. They reinforce existi d
practices and k changes to the way we dellver projects
1o align with our vision.

is for tion

Building Rsgulations - The Scottish Building Regulations must be followed
an &ll projects and they represent a minimum standard in terms of
building energy efficiency.

If there is potential on a project to improve upon the Building Regulations
Non-domestic
Technical standards through enhanced fabric and/or bullding services perfermance
PRI carades where these have minimal impact on upfront costs or follow the
recommendations of a whole life cycle costing analysis, then we should
oy progress on that basis. It's more cost effective and less disruptive to
Iimprove a bulldings performance when undertaking a wider package of
works than it & to retrofit energy efficiency solutions in isolation.

s for net zero tion

Passivhaus — Focusses primarily on creating ultra-low energy use buildings that will
meet net zero targets, limited consideration for embodied carbon in current
wersion of the standard.

Met Zero Public Sector Bulldings Standard — Focusses on achieving net zero by 2045
by setting standards for energy efficient buildings, also with a focus on embodied
«carbon and whole life cost outcomes. There are two versions of this standard, one
for new builds and the other for refurbishments. The standard focusses on routes
to net zero; a project may target net zero on completion of the works or set out
subsequent works which should be completed prior to 2045 to achieve the net zero
target.

Altemnative standards are available and providing they support our vision they can also be used to
develop a project. These are all voluntary standards so there is no obligation for full compliance, &
pragmatic approach would be to follow and evidence 2 designated low carbon standard on large
projects and simply follow the principles on smaller projects. Frequently on larger projects funding will
be conditional en a suitable low carbon standard being followed, to evidence work undertaken to
reduce the carbon impact of the project. For smaller projects the additonal resources required to
evidence these standards are unlikely to present value for money and funding may be better directed
to low carbon measures incorporated into the project.

‘We are not stipulating here what constitutes a large or small project, the Contract Administrator should
make a judgement at project inception whether there is added benefit in targeting a low carbon
certified design for thelr specific project. Some things to consider:

»  Is external funding sought or approved for the project?

# ks there potentizl to significantly reduce operational energy consumption?

* Are considerable quantities of new materials required to complete the project?
»  Isthe building likely to be part of the council estate post 20457

*If the answer to any of the above questions is "Yes” then following a certified standard for net zera
construction will benefit the project.

Property Services




	Slide 1
	Slide 2: Fife Councils Pathway to Net Zero
	Slide 3: New Build
	Slide 4
	Slide 5: Current New Build Projects
	Slide 6: Retrofit  The Real Challenge
	Slide 7: Focus on heat
	Slide 8: Where do we start?
	Slide 9: Actions
	Slide 10: Example Projects
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Next Phases
	Slide 18: Other Solutions
	Slide 19: Summary
	Slide 20: A forward thinking no regrets approach
	Slide 21

