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Bushbury Hill Primary School / Wolverhampton

Oak Meadow Primary School / Wolverhampton

Swillington Primary School / Leeds

Burry Port Community Primary School / Llanelli

Ysgol Trimsaran / Carmarthenshire

Ysgol Parc y Tywyn / Carmarthenshire

Passivhaus Projects
Completed by Architype

Ysgol Bro Hyddgen / Machynlleth Wilkinson Primary School / Wolverhampton

Ysgol Maes y Dre and Salop Road Primary School / Welshpool

London Dock Secondary School / London

Sutton Secondary School / London
Hackbridge Primary School/ London

Passivhaus Projects
Completed by Architype

Eco Business Centre / Bicester

Christ Church Central / Sheffield The Enterprise Centre - University of East Anglia / Norwich

Agar Grove Housing / Camden, London

Herefordshire Archive and Records Centre / Hereford

Imperial War Museum Paper Store / Duxford Fishleys House / Colwall, Herefordshire

Hennerwood Farmhouse / Bromyard, Herefordshire

Chester Balmore / Camden, London

Callaughton Ash Housing / Much Wenlock, Shropshire

40 years of sustainable design and data

Diversity of scale and sector new build Passivhaus over 15 years 



• Delivery of 198 certified 

Passivhaus homes and 

buildings

• 2 EnerPHit retrofits

• 11 Passivhaus schools

• 2 Passivhaus Plus projects

• 24+ Passivhaus designers

• 90% projects are Passivhaus

Evidence based performance

Architype’s accumulative societal impact



Enterprise Centre, University of East Anglia



Harris Acdemy SuttonHarris Academy SuttonHarris Academy Sutton



Hackbridge Primary School



Mulberry Academy 
London Dock
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Bicester Eco Centre



Agar Grove



Agar Grove



Exeter University / UPP



Warwick STEM



Imperial War Museums / Duxford



School delivery in Scotland – evidencing performance

• 20% of schools in Scotland are being designed 
Passivhaus standards

• Two buildings selected as pathfinders for Net 
Zero Public Sector Buildings Standard 
(Scotland).

Evidence based performance

Currie Community High 
School 54 kWh/sqm/year

Beeslack High School
56 kWh/sqm/year

Riverside Primary School 
45 kWh/sqm/year

Maybury Primary School 
42 kWh/sqm/year

Newcraighall Primary School 
54 kWh/sqm/year

Community Renewable Energy 
(CoRE) Project
54 kWh/sqm/year

Bertha Park Primary School

50 kWh/sqm/year 
Riverside Primary School



Riverside Primary School



“Our Passivhaus Primary school is simply stunning. 

Light, bright and airy bringing comfort and joy to the children and staff 
of Riverside Primary. 

We look forward to developing our creative learning and teaching 
spaces and will treasure and respect the opportunities this building 

and high-quality finish brings us.”
Annabelle Burns, Riverside Primary, Perth and Kinross Council



Evidence based performance 
– Riverside Primary School

• Outcomes based capital funding model
• Energy Use Intensity bandings defines % of 

funding released over 25 year period.
• Other funding requirements now include an 

Upfront carbon metric limit
• Riverside exceeds top banding ensuring client 

receives 100% funding

Learning Estate Investment Programme Scotland (LEIP)



Evidence based performance 
– Riverside Primary School

• Best indoor air quality in a UK primary school?
• Well below current BB101 ventilation regulations

Indoor air quality monitoring 



The wider challenges of retrofit



The challenge of retrofit

80% of the buildings that will be here in 2050 
already exist 



• Too high level to be useful 
• Strategies based on unsubstantiated 

assumptions on existing assets 
• Risks not sufficiently identified and mitigated 

• No roadmap to delivery / briefing & contracts 
poor

• Performance gaps 

BUSINESS AS 
USUAL

FACT

The reality of decarbonisation 
Business as Usual ‘Net Zero’
Common Issues



Decentralised Estates 

• 300+ assets
• Energy via on site (boilers) or via grid
• Varied use type, age, condition, statutory 

status

• Where to start? 
• What is best practice in estate management?

City of Edinburgh Council 

Whole estate graphs



Taking a deeper dive
Building Study Process

• 35+ building studies complete for 7 local 
authorities across Scotland 

• Outcomes shared between Local Authorities 
via discussion forum including BE-ST and 
HSE

• Studies cover a wide range of archetype 
buildings, schools, offices, pools

Scottish Local Authority Retrofit Delivery Forum 

Edinburgh – Initial 12 building study 

East Ayrshire

Hub East Central 

Renfrewshire

Midlothian

Moray

Perth and Kinross



The Entopia Building 
A Retrofit Exemplar



§ Exemplar large scale 
retrofit blueprint

§ Successfully 
demonstrates an 
approach that can be 
used on existing 
buildings including 
heritage

§ Open knowledge 
sharing

Why Entopia 
is important

§ The retrofit challenge

§ The brief – John French



EnerPHit in the UK

§ Mainly domestic-scale at 
present

§ Entopia is the largest 
certified EnerPHit in UK

§ The lowest embodied 
carbon EnerPHit in the UK 



§ Before
§ 1930s telephone exchange





Before

§ Originally built in 1939 as a 
telephone exchange

§ Photo from BT Archives of 
a Cambridge telephone 
exchange – may not be 1 
Regent Street, but gives 
sense of original use 



Before

§ Most recent use before 
CISL acquired the building 
was as offices for 
Cambridge Assesment 

§ Previous refurbishment in 
1998

§ Dark interior due to 
windows being partially 
covered by dropped ceiling



Before





Brief

§ Ambitious and 
challenging brief

§ Overlap between 
different standards

§ Consistent client 
commitment and 
advocacy



Design team

§ Initial design team 
developed scheme to 
Stage 3, including planning 
permission, and retained 
client-side

§ ISG-lead design team 
developed design through 
to practical completion

§ Mead Consulting – 
Passivhaus Certifier



Collaborative Workshops



Initial strategy



Developed strategy
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The current windows are neo-Georgian 
sliding sashes with thick frames. Unlike 
traditional elegant Georgian windows, the 
current windows appear heavy and impact 
on daylighting within the building.

The proposed triple glazed windows sit beyond the 
depth of the existing wall to allow the frames to 
overlap the opening to conceal the window frames 
from the outside. This maximises daylighting within the 
building as well as giving a slick, contemporary 
appearance, differentiating the new windows from the 
existing building fabric. The structural reveals are lined 
with a slender window surround which will reflect 
daylight to further maximise light wiith the building.

EM01321-ART-XX-ZZ-DR-A-3650 
9645 - CISL 1 Regent Street Refurbishment
Planning Submission 
Typical Window Bay Study
June 2019 - Rev P01
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The current windows are neo-Georgian 
sliding sashes with thick frames. Unlike 
traditional elegant Georgian windows, the 
current windows appear heavy and impact 
on daylighting within the building.

The proposed triple glazed windows sit beyond the 
depth of the existing wall to allow the frames to 
overlap the opening to conceal the window frames 
from the outside. This maximises daylighting within the 
building as well as giving a slick, contemporary 
appearance, differentiating the new windows from the 
existing building fabric. The structural reveals are lined 
with a slender window surround which will reflect 
daylight to further maximise light wiith the building.

EM01321-ART-XX-ZZ-DR-A-3650 
9645 - CISL 1 Regent Street Refurbishment
Planning Submission 
Typical Window Bay Study
June 2019 - Rev P01

Windows



40mm thick Diasen Diathonie lime, cork and clay
based insulating plaster providing breathable,
insulating air tightness layer.

80mm timber framed independent dry-lining.

40mm thick Gutex wood fibre insulation.

Existing raised access floor retained. Insulation
provided to floor and soffit to building perimeter
to reduce cold bridging through existing wall
and floor slab interface.

Blowerproof liquid applied airtight membrane
applied to existing floor slab to seal existing
defects.

Existing services trench stripped out, infilled
and sealed with liquid airtight membrane.

Compacfoam 200 insulation provided at
interface to mitigate thermal bridging.

Iso-Chemie Iso-Top Winframer insulated window
support frame installed internally to position windows
within the insulation plane and mitigate cold bridging
associated with traditional metal brackets or straps.

White aluminium window surrounds to finish existing
reveals and reflect daylight into the building.

Existing steel frame encased in concrete.

Oscar Acoustics Sonospray K13 acoustic spray.

Existing solid masonry wall

40mm thick Diasen Diathonie lime, cork and clay
based insulating plaster providing breathable,
insulating air tightness layer.

40mm thick Gutex wood fibre insulation.

Iso-Chemie Iso-Top Winframer insulated window
support frame installed internally to position windows
within the insulation plane and mitigate cold bridging
associated with traditional metal brackets or straps.

White aluminium window surrounds to finish
existing reveals and reflect daylight into the
building.

Air tightness line

Iso-Chemie Iso-Top Winframer insulated window
support frame installed internally to position windows
within the insulation plane and mitigate cold bridging
associated with traditional metal brackets or straps.

Triple Glazed Window

Treated Timber Packer

Iso-Connect Outside EPDM weather tight
sealing tape dressed to window frame with
minimum 150mm upstand to jambs

Detail 
development

§ Detailed modelling of 
thermal bridges and 
moisture risks

§ Development of detail to 
include 40mm Diathonite 
insulating render and 
40mm Gutex woodfibre 
board to minimise 
embodied carbon and 
manage moisture







EnerPHit certification

§ ISG team achieved impressively low air leakage rate - 
1.33 m3/(h.m2)@50Pa or 0.605 ach@50Pa





§ After





Reused lights

§ ISG sourced from CAT A fit 
out in London, and 
persuaded the original 
manufacturer to test and  
honour the remaining 
warranty period

§ Lights adapted to be hung 
suspended, with additional 
LED strip for uplight



Reused steels

§ ISG procured secondhand 
steel section from Cleveland 
Steel, who acquired the 
sections from a Marvel film set

§ Original documentation made 
reuse straightforward

§ 3.79 tonnes reused, saving an 
estimated 2,000 kgCO2e



Reused reception 
desk

§ Sourced by ISG from the 
Copyright Building, London

§ Removed in 2021 and taken 
back to original manufacturer’s 
workshop to be stored and 
adjusted 

§ Lower wheelchair accessible 
added and linear bench seats 
created from excess desk 
length



Kintsugi Repair

§ Travertine stone top 
cracked during removal and 
repaired in the spirit of the 
Japanese Kintsugi 
technique

§ Breakage and repair 
treated as part of the 
history of the object - to be 
celebrated rather than 
hidden

§ Manufacturer now 
designing for disassembly



Bio-based 
materials



Embodied 
carbon

Upfront carbonLifecycle embodied carbon



Floor finishes – carbon & cost benefit



Embodied carbon

§ Comparison between a 
‘demolish and build new’ 
scenario, and the retrofit of 
Entopia

§ Embodied carbon of retrofit 
is significantly lower



FF&E embodied 
carbon



FF&E embodied 
carbon

Lifecycle embodied carbonUpfront carbon



Entopia In-use performance – saving £100,000 a year in costs



The lived 
experience



Sharing 
lessons 
learnt



§ After
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Ann-Marie Fallon 
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