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Retrofit quick start guide
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Two

depths of retrofit

LETI Best Practice

Constrained

Unconstrained

LETI Exemplar
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LDN

Two
Approaches

Energy Targets (Modelling method)
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How can you help?

Donate time:

c Join our new retrofit workstreams
Retrofit Part 2: HOW DEEP, FOR HOW MANY, AT WHAT COST? - NOV 21
Retrofit Part 3: NON- DOMESTIC - JAN 22

www.leti/london/retrofit

Donate money:
@ Keep LETI moving
Raise £25k
£50 - individual donations £500 - organisational donations
www.lefi/london/donate
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Definition of Retrofit

“Retrofit is the upgrading of a building to enable it to respond to
the imperative of climate change.”

Marion Baeli, Residential Retrofit 20 Retrofit Case Studies, London: RIBA Publishing 2013

D Reduce carbon emissions

D Adapt for climate change
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The Climate Emergency

INW

. N

80% of homes have
already been built

Million dwellings (UK)

ol\
(o]
0 @
2
40.
1990 2000 2010 2020 2030 2040 2050
20 +
e 990 I 2000- 2010 2020- 2030- 2040-
0 1990 2000 2010 2020 2030 2040 2050

2010 211 2012 2013

Figure 1.3 - Total annual emissions from UK buildings, 2010 to 201%. in
MICO o, Source: UKCCC. Progress Report fo Pariament, June 2020

2014

2015

216

2017

2018

2019

Fgure 1.4 - Milicns of dwelings bullt in the UK from pre-1550 to 2050. Note: demoltion has been ignored in this table a3 the
relatively small amount of domestic demoltion i usually lollowed with replocement
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Broader Benefits of Retrofit

Energy bills & Fuel Poverty
1kWh of electricity = 4 x 1kWh of gas

3.3m UK homes in fuel poverty

Energy infrastructure costs
1kWh saved = 1kWh we don’t need to

produce

Energy capacity
Winter peak heat demand =

3x peak electricity supply

Energy security

Global energy supply & shocks

Carbon emissions

Effective use

Health
and of low-carbon
wellbeing electricity
e &«
How
o, A .
capacity poverty

Cost to the nation

Health & IAQ

1m homes have serious damp

1in 5 UK children carry inhalers

Health & Cold Homes
1m homes are unhealthily cold and contribute

to 10,000 winter excess deaths

Fire
1m homes have significantly higher than

average risk of fire

Resilience
2020 - 1 in 6 homes at risk of flooding
2050 - 1 in 3 homes at risk of flooding

Economy

CLC: 500,000 new jobs in retrofit by 2030
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How far should retrofit go?

Deep retrofit

- Reduced corbon
emissions

-+ Reduced renewcble
energy demand

-+ Reduced peck loocd

-+ Less gnd storage
required

~+ Significantly lower
energy bils

~+ Improved heolth ond
comiort

— Elfective heot pumps

m 112 - Comporison of perceniaoge ol energy demand reductions and
assocated co-benelts hom shalow and deep retrofits,

Shallow retrofit

Reduced carbon
emissions

Lorge renewable
demand

Lorge peck demand
More grid storage
required

Little change in energy
bills

Limited health benefits
Sub-optimal heat pump
performonce
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Risks of Retrofit
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Principles of Good Retrofit

@ Make a whole house Retrofit Plan and follow the
LETI Retrofit Process
Use the six key principles to Tailor the retrofit to the
good retrofit property type

Determine whether the home is constrained

Principle 1: Reduce energy consumption
or unconstrained:

_@_ Principle 2: Prioritise occupant and

building health
= o)
E Principle 3: Have a whole building
()

Retrofit Plan Heritage Form factor Space
or visual (oungalow)
appearance

o Principle 4: Measure the performance )
: t——————— Constrained —————

-Q Principle 5: Think big! LETI Retrofit
Process

&

() "

nel ' ' @ oojoo = S
—_— Principle 6: Consider embodied carbon A 1n |6 0o alo’!l R e

All other nomes

%
5, at
Yy, ororg

p—————— Unconstrained




Case Studies




Princedale Road

Victorian terraced house
Conservation area
Social housing

Retrofit for the Future

fl) |

PassivHaus certified

PDP ‘ LDN




Princedale Road

Key principles

1. Insulate

2. Upgrade the windows

3. Ventilate
4. Make it all draft-proof airtight

5. Address cold bridges

PDP

LDN



Princedale Road

Key principles

PDP ‘ LDN

ENERGY DEMAND
REDUCTION
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Princedale Road

Double glazed Double glazed Triple glazed Single glazed

Prototyping

Princedale Road



Princedale Road

Fabric:

 Continuous internal insulation
* Triple glazing

* No cold bridges (joist ends
detached)

Services:

* MVHR (Genvex Combi)

* Solar thermal

* Below ground heat exchanger

Airtightness
0.34 m3/m2h@50Pa

PDP

LDN

Y

U0

I

WAL

metal ferrings holding the insulation

15mm Duraline plasterboard
150mm Insulation quilt

Existing masonry external wall

Continuous air tightness layer

Thermally contained restraint rod
resin anchored into external wall

18mm OSB board screw
fixed to timber floor joists

203x102 PFC chased into partywall
New timber floor joists notched into

new beam. Sizes to be confirmed
by Structural Engineer (225x50 tbc)

1No. layers of 15mm duraline

50mm Insulation quilt
15mm Duraline plasterboard

ventilated cavity
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Princedale Road

Monitoring

Vital statistics table

Characteristics Before Target Measured
Primary energy

(kWh/m?/yr) 290 120 128
Space heating

(KWh/m2/yr) 120 15

Airtightness ~ 5

(m3/m2h @ 50 Pa)

Type of glazing single triple

CO, emissions
(kg CO,/mz/yr] & i
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Princedale Road

o Average Temperature [°C)
Monitoring 30 Vanance %time >26°C

| 2.1°C b4%
' . 1.7°C 2.3%
, 1.4°C 0.9%
20 - :

L Peak Temperature

37.6°C on June 27th
10 - 6.2°C 1.6%
[ Lowest Temperature -4.1°C ]
0. ' - ) ; Q on February 11th
May-11 Oct-11 Mar-12
— 10 months -

-o=15t bedroom -@-External - Living room «Master bedroom

Princedale Road
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Princedale Road

o Relative Humidity (%)
Monitoring 100
Variance
80 -
12.9%
M\V
40 - T 7.8%
20 -
May-11 Oct-11 Mar-12
- 10 months .
~o-1st bedroom -w-External - Living room -Master bedroom

Princedale Road



Princedale Road

Monitoring

PDP | LDN

CO, Concentration (ppm] - Living Room

NN N S N N NN R RSN SN RN N R SN RS R SN SN R RSN N R SN NN SN R S RN R SN RN SN N S SN R S RN R S R R

600

400

200

May-11 Oct-11 Mar-12

- 10 months -

Princedale Road



PDP | LDN

Regent’s Crescent

Grade | listed
Designed by John Nash
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Regent’s Crescent

Building Physics — Thermal bridges - THERM
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Regent’s Crescent -

Building Physics — Moisture content - WUFI

Tt s Masmwy 10 0
’ 1

Water |
content
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Cambridge House
Hotel

Grade | listed
Grade Il listed
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Cambridge House
Hotel

Grade | listed
Grade Il listed
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Cambridge House Hotel
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Cambridge House

Heritage

Cambridge House Hotel
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Cambridge House

Glazing

L —
~'

Cambridge House Hotel



PDP | LDN

Cambridge House

Secondary glazing

B

b
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Secondary Glazing

Vacuum glass panes

LANDVAC — 0.5w/m2k FINEO — 0.7w/m2k
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Claridge House

How to ‘ZERO’
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Claridge House

Form factor

PDP
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AN = 0.4 {exciusive of fooe
SATACE Ated abdrve ad Delow)
AV = 068 inclusive of foor
SaThon aten ave and Belaow)

SOMV AL 1 OA DALMAY 4 LAROOE =TUw

Form e Loss fanter «

hoat Oos area | Troaoed Pioor arca
2

LDN

e Te e A v
Sarw Tre ral bl a Tk e

oo
r2.80L

Tha diretlopormat it Claroge Howe w
borchmarked within the most efclent forme
facior 3t 0.4 1 0. 2 has mrsemal fsbeic hoat
054 rea

Alow Heat Loas Form Factor rumber
NSCcones & me Compadt Duikding. Achiew
NG e eneegy afcent tuldng Secomes
rotceably mare chalenging e higher tre
Sgure (hpicaly atove J)

Thes 1s an imgortant calodstion ot dowge
slage which provides on rwrodale wos of
20 lovel of chalongo tho buling form wil
oive the peoject.

FA)
GROSVENOR



PDP | LDN

Claridge House
Client brief

Electrification of space heating

Page 9 Our Carbon emissions fococas!

Energy wae I Dulidings (Scope 1, Scape 2 and Scope 3. Eneegy use
by fenants)

Onr et 2000 Cardon Dty Shows the Impacts of reducing energy
Use IMeraty in each of our assets 10 comply with the mone stretching
of &) the CRREM 2030 ELN benchenarks for the relevant country

rorm natural gos and of e Scope 1 emissions) wil be ebminated
by 2030 through the dloctification Of Peatrg systoms o use of
peothermalidstnct hoot retworks,
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Claridge House

Client brief
. v . Y T e gram fo e wmaa
Energy Use Intensity table &
GROSVENOR
Out Enlsting Beldbegs
2020.2025 20252030
Offices >1.000m" Bane busdng enerigy HABERS UK st eateg 45 5 .
- ) . pre-retrofit
Retadl >250m" and other nom-residential >1000m*  Wheole budding enetey oLc 030 Cce5

EUI 233
post retrofit

Retaii<250m' and other nonresidential <1000m*

~ Cafes Whole buldng onergy WWherm 1A s o
- o Whke bt ey AWasm O wo 100 EUI 68
~ Fitness chabGym Whele bulding onerpy EWherm' 1GA) 165 1
~ Halidreasers & Boauty salons Whale bulding energy SWhesm (GEAY 2489 08
~ Hotels Whake basbfireg onetgy AW A 213 153
~ Large mon-food shops Whole baldig oncegy MWhesm' 1RA) 2 ”
- Offices Whole balding onergy Wheim' A 0 0
~ Pete Wihete Dubding evergy MWhetn oA 22 14
~ Restasranis & takoswayy Whole budding eowery AWheim' 2A] m 4
o Shemroams Whole buddng enetgy Whedn 1GRA} 10s 7
— Swnall nom-food Wheps Whede basblyg eoveriy AWhesey (G0} ar 59

Residential Resi Wihcle bulding energy AWhe/n! A 0 91



Claridge House

Context

18+

14+

14+

12+

10+

é+

LE

No. of dwelings (Mllions)

PDP

LDN

{
i

LET !otg.§ oo for RetroAt Exsting housing slock
| g | il R |
: Retrofi
N I N
Pasvbous/LEN
Pore Bt
l Passvhaus Iyocol*
Sevolt lew b0 2001

10 20 3 & % & 70 80 %0 100 110 120 130 14 150 160 170 180 190 200
Space heating demond [kWh/m?/yr)

acrols all

Detloched

- a
Sungolow

9
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Claridge House

Opionering
CARBON IMISSIONS SAVIRGS

OPFTION 2 CENTRALISED MIGK TEMMIRATURE ASHP ‘ .
B R R e B s L]
Opton & . ndraius A0

CARBON ENISSIONE SAVINGS

| ! r |
| |
i | e || . . |
"
| 1 ! ~ |
| 3 ! - |
| .
¢ - |

Topww T2 Db B Suvagn Sewyy Dyt 2
Optains 7 - Cortrmbamt Wi wsguesin s ASsE

OPTION 3 CENTRALIED LOW TEMPERATUARE AMBIENT LOCP ASHP

CANBON IMILLONY Savivg

st

' '
-
ngg . . -
r4 A !
- . eas ‘on st Lo
BT

S U1 (e bttt e vy (e )

Opton 3. Cortrained o Strpershors Ambiad loog ASHP

OPTION 4: INOWIDUAL ASkP
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Claridge House

CO2e savings
GROSVENOR >
s
. 60.9
> 75.9
&
o 100
< v
* v
ZERO!!
v —
BASELINE FABRIC INDIVIDUAL ASHPPV INSTALLATION
IMPROVEMENTS
145m2 PV

38,000 kWh / yr

ZERO emissions - ZERO offset
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PAS 2035
whole building approach

i assivhaus

Trust

The UK Passive House Organisation

.Green

NNNNNNNNNNNNNNNNNNNNNN

(2

STROMA

CERTIFICATION

Carbon K&

PDP‘LDN

Training required



PDP | LDN

Make Retrofit real to people
LETI Climate Emergency

) i . Retrofit Guide
Showing what a good retrofit looks like.

Addresses:
o Awareness gap - carbon literacy

o Knowledge gap - where do you start?
o Skills gap - who can do?

\

-
3 l
Retrofit l
Process
R
c

et P
A
w B

* GLA Guidance to come in Sept

Guidance: LETI Retrofit Guide
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RIB A

RIBA 2030 Climate Challenge target metrics for domestic / residential

RIBA Sustainable Bisknian d il

Outcome Metrics (rww it t&!lwl 2025 Tm 2030 Targets I Notes 2 O 5 O
Operational Energy ' Targets based on GiA e ek

kW y s o el o AR

e CLIMATE
=il CHALLENGE

Ik vt asec et VERSION 2 (2021)

<

% with LETI bant C et
eget sigred wih LET! bend B
Potable Water Use CBA Guave G

Litres/peeson/day

Guidance: RIBA 2030 Climate Challenge
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NSNS

N

¥

%
:z:;
,,
;

marion baeli

residential

20 case studies

RIBA #¥ Publishing
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Content:
- ID card + summary of measures
- Description of each strategy

- Vital statistics

- Detailed isometric section

- Costs (material & labour)

- Monitoring data:

Energy & Internal comfort

- Special feature
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Retrofit Coordinator — PAS 2035

PAS 2035 requires that all domestic retrofit projects incorporate a Retrofit
Coordinator whose job is to oversee the management and design of all retrofit
measures. To carry out this vital role, it is necessary for Retrofit Coordinators to
attain the Level 5 Diploma in Retrofit Coordination and Risk Management.

@nsmorur PASIIE Lesrm  Sepeent  Abes

What is the roleof a Retrofit Co%rdinj?tp'r?
g. ¥

Guidance: Retrofit Academy
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PDP

Train ‘en masse’: PDP London Low Carbon Retrofitters
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Thank You




