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40 years of sustainable design and data

Diversity of scale and sector new build Passivhaus over 15 years
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Evidence based performance

Architype’s accumulative societal impact 20.000 . . .
Projecting a saving of over 15,000
tonnes of operational carbon
« Delivery of 198 certified & through Passivhaus design
8 15,000
Passivhaus homes and E 5
[72]
L & =
buildings 4 10.000 3
£ ' O
o o
« 2 EnerPHit retrofits 5 o
: )
* 11 Passivhaus schools ?—, 5,000 =
o
-
« 2 Passivhaus Plus projects
° i i 0
24+ Passivhaus designers 255 Shiok 5630
e 90% projects are Passivhaus = Archity pe 26x Completed PHI Projects - CO2 Emissions

® Typical CO2 Emissions from equvalent CIBSE TM46b Data of 26x Projects
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1 ~ Chemistry Specialist Teaching
2 ~ Physics Specialst Teaching
3 -Event Space/ Collaboration Hub
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Evidence based performance
— Riverside Primary School

Learning Estate Investment Programme Scotland (LEIP)

» QOutcomes 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

Average
School
201+

SFT LEIP Funding & Operational Energy
Criteria Guide

Typical Riverside
School PS



Evidence based performance BB101 Upper

— Riverside Primary School Tolerance Limit for
Naturally Ventilated

School

Indoor air quality monitoring

» Best indoor air quality in a UK primary school?

Typical School
Peak CO? Level

BB101 Target

« Well below current BB101 ventilation regulations

600

Typical Riverside
School PS



The wider challenges of retrofit
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Form Factor Orientation Fabric Airtightness Ventilation Window Design Daylighting & Optional
Performance Strategy Shading Renewables




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

refurbished,
refinished, resold,
recycled or

composled,
then it should
be restricted,

redesigned

or removed

from production. -
- Pete S(‘.('gor‘q:_




The reality of decarbonisation
Business as Usual ‘Net Zero’

Common Issues

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

Cost? How to quantify
the options? : Actual
Heritage impact? A

0.
20
How much
carbon?
How to visualise

Wellbeing outcomes? BUSINESS AS FACT
implications? USUAL

75%+ typically not offset



Decentralised Estates

City of Edinburgh Council

« 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?

® 0 G v P Lwa

Cumufgtive 400 -
whole-life carbon
emessions (infudng
saquestration] In
the next 60 years
HgCO o/m" |GIFA])

Whole estate graphs



Taking a deeper dive
Building Study Process

Scottish Local Authority Retrofit Delivery Forum

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

« Qutcomes shared between Local Authorities
via discussion forum including BE-ST and

HSE

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

Edinburgh — Initial 12 building study

East Ayrshire
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The Entopia Building
A Retrofit Exemplar

DO e

Form Factor Orientation Fabric Airtightness Ventilation Window Design Daylighting & Optional
Performance Strategy Shading Renewables




Why Entopia =——
IS Important

= Exemplar large scale
retrofit blueprint

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

= Open knowledge
sharing




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
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UK EnerPHit progects (from
passivehouse-database.org and
passivhaustrust.org.uk map)

legerd

Oartified EnerPit. EnerPi it us or
. Passiviaus Refurtishement
=®

Enfopia joertfied Enerfyan

uncertifed EnerPHR or bow energy
refrteshment with PH companents
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1500 m2 2000 mz
TFA (Treated floor area)

2 500 m2 1000 m2 2500 m2 3000 m2 3500 m2
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= QOriginally 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










Brief

BREEAM'

INTERNATIONAL
& Yo
i PP‘STWU&'

- Mental Health Promotion
‘Ongoing Manitoring (air, water, thermal comfort)
= Ambitious and RariGiaie Sces 5 hecese & Nitine
challenging brief Conmiinky Aite's BRAgUIEN.
= Overlap between NERERA Scin S
different standards Hazardous Material Control

Impactof Refrigerants
* Reduction of Noise Pollution

= 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

Stage 1 Stage 2 Stage 3 Stage 4
Enepunr [ Qoncroe - o A el |
g Bany / - Dt Coovnuation - Deongy

UNIVERSITY OF
P CAMBRIDGE  Ciamt

L b M
AT U(ll'l.

3PM |
GT SRR, o sner
ATV

MEP & Structural anginges,

BDP. 5ot consutent an

BREEAM/MWELL Assesstr

'0.1"01!0

g A0 Projuct Manage

Stage 5 Stage 6
v 4 = y
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Initial strategy

Complex plant and

Complex roof structure duct system installed and ~ Dormer: very difficult
to retrofit difficult to retrofit insulation to retrofit
I \ I
| ——

n L Oy O

Thermal bridge Thermal bridge




Developed strategy

Internal wall Triple-glazed Task-based lighting [ "0 Exposed ductwork distributes Suspended ceilings removed
insulation wrapped Il\ o with intelligent C fresh air, tempered through heat to increase height (+daylight)
around building lighting controls recovery and peak-lop cooling - absorbent finish proposed

Airtightness FF+E strategy being developed Plants promote access Low impact floor finishes Loy Existing raised access floor retained,
detailing - aiming to reuse existing to nature (effect on IAQ proposed for functional ‘ ; and exposed in lower traffic areas to
furniture where possible is minimal) reasons, and feature areas reduce embodied carbon




Windows

second second
first first
ground ground
basement basement
3D View - Existing Window Bay Elevation - Existing Window Bay 3D View - Proposed Window Bay Elevation - Proposed Window Bay

1:100 1:100



Detall
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

Triple Glazed Window

Treated Timber Packer

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.

Iso-Connect Outside EPDM weather tight J
sealing tape dressed to window frame with

minimum 150mm upstand to jambs

40mm thick Diasen Diathonie lime, cork and clay
based insulating plaster providing breathable,

insulating air tightness layer.

40mm thick Gutex wood fibre insulation.

80mm timber framed independent dry-lining.

Air tightness line

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. \

7IAV 7277

A

2\t

Existing steel frame encased in concrete.

and sealed with liquid airtight membrane.

Compacfoam 200 insulation provided at

Oscar Acoustics Sonospray K13 acoustic spray.
Existing services trench stripped out, infilled

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.
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Certificate M e, »

Architectural $
Certified retrofit Design Ltd, Passive House

‘EnerPHit Classic’ »
(Climate zone: Cool-temperate) A D m%%fng Faist

EnerPHit certification Cort

The Entopia Building
1 Regent Street, CB2 1GG Cambridge, United
Kingdom/ Britain
Chent University of Cambxidge
O Greenwich House, Madingley Road
E”er P ”i t l/ Architect Architype / Fellden and Mawson
. Bullding Max Fordham LLP / BDP Ltd
Certified AR
Retroflt Energy Max Fordham LLP
Passive House Institute Consultant
Main ISG Ltd
classic Contractor

Bulkiings retrofitted to the EnerPHit Standard offer excellent thermal comfort and very good air quality all year
round. Due to their high energy efficiency, energy costs as well as greenhouse gas emissions are extremely low.

The design of the above- L d buliding meets the criteria defined by
the Passive House Institute for modernization to the "EnerPHit Classic' standard:
Buiiding quality This buliding Criteria ml "
Heating Heatng demand  [kWhi{m?a)] 24 ] 25
Cooling Cooling + dehumidiication demand  [kWhi{m?a)| 0 s 15
Frequency of overheating (> 25 °C) %] - < 10
9! Pr test resut (ngy) [1m] 05 < 10
Renewable primary energy (PER) PER.demand  [KWhim3a)] 65 < s s
Generation (reference to ground area) RWhim2a)| 17 =
Component quality
Bulidng envelope to ambient air (Uvakse) [WAMK)) 0.28 <
Building ervelope 10 ground (heat lossdoad)  [kWhim3a)] 9.54 <
Wr E doars (Uw | [(WAmK)) 0.83 <
Glazing (g-vakse) ) 0.57 x
Glazing'shading (max. sclar load) Whim3a)| 138 <
Ventilation (effect. heat recavery eficieny) %] 83 x

The associated cenfication bookiet containg more charactentstic vakses for this buldng.

» |SG team achieved impressively low air leakage rate - e

1.33 m3/(h.m2)@50Pa or 0.605 ach@50Pa S S s A

www.passivehouse.com 35486-35511_MEAD_EP_20220714_KM
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Reused lights

= |SG 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

= |SG procured secondhand
steel section from Cleveland
Steel, who acquired the
sections from a Marvel film set

= QOriginal documentation made
reuse straightforward

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




Reused reception
desk

| CAMBRIDGE msmma_ o '.1';5?

= Sourced by ISG from the T

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 material by mass, by material grouped by type

0000kg —
Bio-based —
. 80000k — b»olt?;:ed
materials
10,000kg ~
80000 kg —
50.000hg —:
40,000 kg
59’“‘6 22%
bichased  66%
30,000 kg biobased
98%
20,000 kg biobased 0%
biobased 09‘- 78%
biobased
10,000 kg 0%
. biobased 38% 0% 0%
biobased  biobased  pionaced
kg A e
- = @ o = >
m
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Embodied
carbon

Embodied Carbon
fover 100 yoayr Mecycle)

— 2020 RITA Target
B00 kpOO2am?2 |GIA)

— 2025 RIEA Targed
650 kpOO2am2 |GAA)
2050 RIBA Twrget
200 kgOU2=/m2 [GAA)

Produet and
Construction
Stage (A1-AS)

9 Usa Sage
* B1-ES

End of Lile Stage
b £1-CAl

@ Bogonc cyrbon

Lifecycle embodied carbon

e Crrort Ml Benchymark
1100 3gC020m2 [GWN)

Emboded Energy Emssins
Slages AL-AS orty)

1,000

500

— |ETI 'Busness as usasl
1,000 koCO2a/m2 [3A

e LET) 2020 Vet
600 hgC02e/m2 1G4

— LETH X020 Targat indd, bogen sdorade
500 KyCO2e/mE G

e | ETH 2030 Target
350 kyCO2e/m §GA]

Upfront carbon

v LET! 2030 Target Incd. bogonc skorage
250 Wpl02amZ JHA

Product and
Construction
Stage A -A5)



kgCO2e [100 yearsym2

Floor finishes — carbon & cost benefit

400

300

200

100

® Carpet tiles - generic

@ Rubber - Nora Norament range (incl. Arago) 3.5mm

1 Rubber - generic
Rubber - Noraplan range (incl. Sentica) 2mm

Interface carPets - Blosfera Boude
Vinyl - generic

Bolon - woven floor

Multilayer hardwood flooring - generic

Lino - generic

Weitzer Parkett multilayer hardwood flooring
Lino - Marmoleum 2.5mm

Lino - '\Aa[maleum 2mm

Ceramic tile - generic

Cork - generic

Existing screed topped with microconcrete
Existing ralsed access floor - exposad

Floor Finishes

|
i

RSO0 1100 yarw 70 NA mmsrmss g b e el st vy
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Embodied carbon

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

= Embodied carbon of retrofit
is significantly lower

new build construction

ostmato of ombOOed Carton

538 kgCOZe/m2

LET 2030 target

350 kgCO2e/m2

LETI 2020 trpet
600 kgCO2e/m2
LET! ‘Buness oo uounl

1,000 kgCO2e/m2

existing building demolished

P TN
ol Wil reuAation
trighe Gl wirckows refurbishment
porttore
sl BO0r Ty
tstmate of rrEOoded Cirton

€535 kgCO2e/m2

etimte of oo
ON N

CLo Al g
€,285 kgCO2e/m2

POV TR

SOg gRANed Winoows A
SCONONY ganng
Darttorn

foor e

Ot l,".

MEP sorvces

it of srmbioched) TR Carhon e

Carbon nemoved 130 kgCO2e/m2
0.280 kgCO2e/m2

Nty Emboxied Grton fgums e 1o buliirg e cycie Stages AT-AS. Figunes for 1 Regart Strodt and LET) tavgats oo sututruciune
SLUporstruciure, Ntarnal fnshes and MER. Figures for 1 Rogont Stroat avo o Stage 5 coson May 22 update



1,400

“FF&E cmbodied

1,200

1,000

800

Carbon (kgCO2e¢)

600

400

200

O % © 9 0 & @ D P A D D A R D e R D P LS
Year

B secondhand chair, 15 year lifecycle (with 5 year reupholstery) [l new chair, 5 year lifecycle




FF&E embodied
carbon

Upfront carbon Lifecycle embodied carbon



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

pre-retrofit EUI post-retrofit EUI

{metoees coraumgtion
12 morma W My 2008 12 marthe 1o Ady 224



The lived
experience
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£ Architype | BDP | Feilden & Mawson | 3PM | ISG

Sharing oy = lld =T
lessons e L

= CASE STUDY WEBINA

learnt = R ENTO P | A-
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Building Entopia

An inside vwow of an
ultra-sustanable retrofd
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Ann-Marie.fallon@architype.co.uk
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