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INTRODUCTION



XCO2 is a 50-strong multi-disciplinary consultancy
providing innovative and robust solutions for energy,
sustainability, environmental and building services

design and operational performance

ENERGY « SUSTAINABILIETY « MEP



TARGETING NET ZERO, FROM CONCEPT TO OPERATION

&
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OVERVIEW AND CONTEXT
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PLANETARY CONTEXT




UK Emissions Context & net

zero buildings

Transport Reallocated

13% energy sector

emissions
112.6 MtCO,e

Residential
30%

Source: BEIS 202171

Business
40%

25 Million comprehensive retrofits in 30
years with ALL pre 1990 homes
complete by 2050

833,000 per year
3,307 per working day
or
1 every 40 seconds
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FROM GENERATOR TO CONSUMER

Essential Steps

'
’

-(CO, )- - *
Y nationalgrid

Recipe

2.6m heat pumps by 2025

Additional 912 mw of Solar
PV

Extensive Retrofit
Thermal storage

Intelligent demand side
balancing to match supply
availability.

Gas grid

disconnection

60-65%
energy
demand
reduction

Optimised
renewable
energy
generation
and efficiency

Design and deliver best
thermal-envelope
performance
*  Wall, roof, floor, window
and door insulation and
air tightness

Design optimal ventilation
and power systems
* Solar PV or thermal
e GSHP or ASHP
 Thermal storage
« Demand management



COPING WITH THE NEW NORMS:
ADAPTATION & AFFORDABILITY CHALLENGES

@

3°c-4°c
BAU GLOBAL WARMING

0o ADAPTATION ‘3

2000
Legal implications-unfit Annual UK overheating
for habitation deaths
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Overheating homes Heating Vs Cooling 2035
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Embodied
Beyond the carbon

-
llfecycle Carbon emissions associated

with materials and
Carbon emissions or construction processes

E nd Of l,ife savings created due to throughout the whole

b reuse or recycling of lifecycle of a building or
caroon . materials or emissions infrastructure
The carbon emitted during - avoided due to exporting
demolition or deconstruction renewable energy
and processing of materials or using waste as
for reuse, recycling or final a fuel source

disposal

Energy use

Operational

carbon
© XCO2, UKGBC

WHOLE LIFE
CARBON

OPERATIONAL
CARBON

EMBODIED
CARBON
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ENERGY USE, RETROFIT METHODOLOGIES
& PAS2035



AVERAGE DOMESTIC ENERGY CONSUMPTION
17-20%

Light, Cooking,
Large Appliances,
Small Appliances

ENERGY USE

Space Heating
and Hot Water



Energy and money
loss in your

home

33% Walls

8% Floors

26% Roof

18% Windows

3% Doors

12% Ventilation and draughts

energy saving lrust’
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up property plan



PAS 2035 & the path to reduced risk in retrofit
HOW ?

WHY ?

AIMS

Underperforms

* running costs
e carbon emissions
* occupant comfort

Poor indoor air Quality
e Carbon dioxide
« Carbon monoxide
* VOC’s

Building Fabric deterioration
 mould growth
* wetrot
e dryrot

Human health impacts (Sick
Building Syndrome)
* respiratory disorders
e chronic fatigue
e skin irritation

Property Risk Profiles &

Design Paths
* high
* medium
* low

Sets Responsibilities

Retrofit Assessor

* Retrofit Designer

occupant patterns/aims

Residual energy strategies

Retrofit Coordinator

Assesses
existing condition

cost effectiveness
Recommends

demand reduction/EE
measures

Medium Term Improvement
Plan
* Sequenced single or multi
phase interventions
 Bespoke to each property
e £ capital cost estimates
e kWh, CO2 and £ payback
assessments
* Regulatory compliant

Fabric First approach
e all building elements
considered
* ventilation strategies
* renewables
* Accredited installation
* Monitoring

* Registered record for
future buyers




Measure Capital cost Carbon cost Disruption
effectiveness

Floors
Floor insulation £F 2ee2e

Roofs
Loft insulation
Rafter insulation (only when reroofing)

Air tightness and ventilation
Draught-stripping

Major air-tightness measures
Air-tightness measures with MVHR

Heating

Replacement gas boiler EEE o
Upgrading heating controls EE e
Micro CHP £EffEf @
Ground source heat pump EEEEE =

Air source heat pump £EEE =
Wood pellet boiler EEEE oo
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THE ELEMENTAL APPROACH



LOFTS + ROOFS

m “3‘;“ J - .

Between and above Between and above rafters
rafters. Maintaining ridge to eaves ventilation
Rigid storage platforms.



Floor Insulation-a systematic approach

Timber Flooring

Plywood board with
taped edges

Membrane

Pavatex Insulation
hung from rafters

Timber Joists




SOLID WALL INSULATION

EWI IWI-Vapour Open IWI-Vapour closed




AN A A
\ Q AIRTIGHTNESS
/j)\ Windows/Doors
VENTILATION
18%
. y Part F-30L/Sec per
ermanent Vents person or 50L/Sec
9% if smokers.
\ 4

APPROACHES

Breathable Air
tightness membranes
and tapes to all
penetrations

at) Woit Hatches 2%
Balance 71%
N RUBRN
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MEETING RESIDUAL ENERGY DEMAND



ASHP/GSHP

Coefficient of performance-Gas boiler
TkKWh=.9kWh

Coefficient of performance-Gas boiler
1kWh=.2.8 to 3 kWh




We will aim for 600,000 heat pump installations per year by 2028” .

22,000 in
2017
() o o ® o o o
27,000 in
2018
A circa 30 fold increase in 6.5 years.....
Potential Total Number of Installers Needed

50,000

45,000 roacy 40,629 41769 32771 44,058

40,000 38,423 .
% 35,000 31,978
2 30,000
- 26,591
© 25,000
[«P] 21,065
-g 20,000
= 15,231
E 15,000
2 10,000 9569
= » . 6302 7.346 I

5,000 2,354 ’ I

ol v ‘' m B

2012 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Year
1. The Ten Point Plan for a Green Industrial Revolution BEIS, NOV 2020
2. BSRIA 2018
3. HPA 2020



PRE-CONDITIONS FOR ASHP OR GSHP.......

1. 60% reduction in your demand

+

2. Solar PV Array
+

3. Heat Pump

Electricity is 4 times the price of gas per kWh



UNREGULATED ENERGY
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OPERATIONAL CARBON
THE FULL PICTURE

Unregulated
Cooki
Regulated e 30%

70% Heating Plug Load

Auxiliary incl. non-
controlled cooling

Hot water
Cooling

Ventilation

Lighting

The Implications

2050 Net Zero # Net Zero

THE PERFORMANCE GAP

80

75.2
70
60
50
0 35.3
30
19.8
20
13.6
0

Domestic Buildings Non-Domestic Buildings

Kg CO2/m2

. Target . Actual Performance

Source: Innovate UK



CASE STUDIES
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HISTORIC BUILDINGS WORK

CECIL SHARP HOUSE

Grade Il Listed Building Retrofit
Services

MEP Engineering

Accoustics

Operational Performance

LONDON

BATTERSEA ARTS CENTRE
Grade Il Listed Building Retrofit
Services

MEP Engineering

Energy Strategy

LONDON

BELSIZE FIRE STATION LONDON
Grade II* Listed Building Conversion to Flats
Services

BREEAM Assessment

Energy Strategy

Sustainability Strategy



PEABODY AVENUE
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Decarbonisation strategy for Heritage Estates .

LOCATION: Pimlico, London SW1
Scope: Assessment of baseline performance;
Options Appraisal for EPC B targets.

Architect: KCA
Client: Peabody

Sketch section through Peabody Avenue

=t I I |
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Please note this diagram captures potential energy efficiency measures: some

of which are co-dependent and some of which will be mutually exclusive.

This is a starting point for evaluation not a coordinated proposal.

Source: architects Tender stage design
sketch considerations




CHATSWORTH ESTATE

roof balustrades
e

Simple new
Fold

investigatec

verhang and

Insulate around the o

PPC aluminiurm capping
iace on the edge

Continuous layer of

Enclose the external

=N

y i — -

— Heating controls

Deow

Insulation

ground level

m

net-zero standards for LBH.

63 Flats to ‘future-fit’

LOCATION: London Borough Hackney

o
2 .
g =
=]
>
D&
zZ=

Scope:To provide 3 optional design packages; EPC B, EPC A

Net Zero or EnerPHit Net Zero.

(on south facade

Architect: Architype

MVHR syste

Client: London Borough Hackney

Source: architects RIBA Stage 1 Design

Sketch



St. Helier = The Eco6

Fabric Measures employed:

« CWI

« Triple glazed windows and doors

* Roof insulation at ceiling level

« Prefabricated porch pod to house
Energy kit

« Close off airbricks and ventilate
underfloor void

MEPH Measures employed.:

3.85kWp roof mounted Solar PV
Ventive exhaust ASHP/MVHR with...
Sunamp heat battery with immersion
diverter

Gas disconnection-Electric hobs and
ovens

Low flow taps

Porch pod within
PD rights



KEY TAKEAWAYS @

Every pre 1990 home will need to be substantially retrofitted by 2050

Net Zero can not be achieved by ‘simply’ buying ‘green’ energy

Everyone has a role to play and every home counts

Fabric first, Whole House Approach

No insulation without ventilation
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