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Important note about this document, its purpose, its scope and its limitations

The main purpose of this document is to to constitute a technical
evidence base to inform the policy making process for planning
officers in the 18 London boroughs who patrticipated in this study.

It considers two main indicative policy options in order to contribute
to the development of a common and coherent policy direction, in
conformity with the London Plan.

This document is about the future, not the past

This document was triggered by the latest edition of the building
regulations for new buildings (Part L 2021) and the need for London
boroughs to update their current energy and carbon planning policy
targets. It also considers three scales of regulations/policy for which
the landscape is likely to change in the next 3 -4 years:

A National level: Part L 2021 has been introduced in 2022 and should
be replaced by the Future Homes Standard and the Future
Building Standard in 2025.

A Regional level: The GLA published new Energy Assessment
Guidance in 2022. At the time of writing there is no plan to update
the London Plan in the short to medium term.

A London borough level : each of the 18 London boroughs
participating in this study are at different stages of the
development of their Local Plan.

Scope and limitations

The scope of this study is to provide a robust evidence base in

relation to energy use and carbon emission modelling for eight

common building types in London. Although potential policy wording

has been provided to assist planning policy officers in translating the
technical findings into potential policy targets, this is not a policy
document. It should not be used either as a criticism of current

el [ OO&EO» éUl £A&sG [ Oy¢Up CU EeaCkxk G
with it. Finally, the recommendations do not limit what planning
applications can deliver: some schemes will be able to go further.

National

An overhauled new version The Future Homes
of SAP is being developed
(domestic buildings)

New Building Regulations

Part L 2021 is implemented

EPC db ¢ g scheduled to come
S could be reforme into force in 2025
A new version of NCM/SBEM

may be developed

The current London The new GLA Energy

Plan has been Guidance (2022) and
adopted in 2021 spreadsheet are

implemented
Greater London Authority

Figure 0.1 — Overview of potential changes to the national and regional policy landscape in the
next 3 years
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1.0

The 2019 study
Towards Net Zero Carbon:.
Achieving greater carbon reductions on site



Summary of the 2019 study - Towards Net Zero Carbon: Achieving greater carbon reductions on site

Greater carbon reduction on site are preferable to offsetting

In 2019, all London boroughs had a planning policy requiring new

buildings to achieve a minimum 35% carbon reduction over Part L Towards Net Zero Carbon

2013 on-site complemented with a requirement to offset the residual Achieving greater carbon reductions on site
regulated carbon emissions at a carbon price of £60 -£95/tCO ..
Unfortunately, a few boroughs concluded from the applications they The role of carbon pricing

were receiving that not enough new buildings were seeking further

carbon reduction on -site beyond the minimum requirement, and that

s[piUO U " as C~CAEO» ’E[ a b.§~l'ze‘E§ }’ __UQ __CUQ A§[ @W [ —
(regulated) carbonGi LA8p8& Up8&z CA88 :UO}UO i UpUens
Dagenham, Ealing, Greenwich, Haringey and the City of Westminster
appointed Currie & Brown, Elementa, Levitt Bernstein and Etude in
2019 to investigate how the carbon offset price could be used to e
incentivise greater carbon reductions on -site.

\/@\ . .~
ROYAL borcugh H 7 City ()f<
GREENWICH gﬂﬂge Westminster

Levitt Bernstein

elementa Currie & Brown

Methodology and recommendations

Extensive energy and cost modelling on several types of domestic Office (new build) | Capital cost

and non-domestic buildings was undertaken. Three building fabric S Em—— e
scenarios and four heating systems were modelled, with and without :
PV panels for six building archetypes. The findings were used to
understand the cost and carbon emission reductions associated with
different combinations, and various offsetting pricing scenarios were
then developed to incentivise on -site carbon emission reduction.

o L o H.<yn. 2som

The study demonstrated that due to the decarbonisation of the

electricity grid, for the same specifications, a greater improvement

Ue&p G[pC : E[a [sAAses8} EACA OU s
CTiai1l LA§ ace}G [laU sUOsie}s}y CA
£95/tCO , was not sufficient for local authorities to deliver the

required carbon savings off-site. A price of at least £300/tCO , was
recommended. A stepped carbon offset price was also proposed to
discourage carbon offsetting as much as possible (please refer to the
bgéUpCua s8es8seCrkes aeNN[pG "~"Up ~epCA8p FoBCl /A& Ghils CD AO[ dLUEE b MNRiAvBEyGEE Bathith redyctipris GrO
outlined a potential alternative to the Part L policy framework using akCsy CAs puUis U s[piUO épmsAO»0 €0} §pC[I180 AO dGaxi
Energy Use Intensity (EUI) and predictive energy modelling. 6
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2.0

Summary and analysis of notable reports
and evidence published since 2019



2.0 Summary and analysis of notable reports and evidence published since 2019

The last four years since the publication of the 2019
Towards Net Zero Carbon study have seen a
significant number of changes at international,
national, regional and local levels with new
legislation, policy and guidance on Net Zero
Carbon and new buildings. They are summarised in
this section.

It also highlights emerging regulations and industry
standards, as well as other important
considerations, including fuel poverty and energy
costs.

2.1 2.2 2.3

New carbon New building New policies,

reduction regulations: guidance and

commitments Part L 2021 evidence bases

since 2019 published since
2019

2.4 2.5

Emerging Other important

regulations considerations

and industry

standards

2.0 Summary and analysis of notable reports and evidence published since 2019
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2.1

New carbon reduction commitments since 2019

2.0 Summary and analysis of notable reports and evidence published since 2019
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The urgency is even greater now than it was in 2019: Net Zero by 2050 and carbon budgets

There is a climate emergency

There is overwhelming scientific consensus that significant climate
change is happening. This is evidenced in the latest assessment of the
Intergovernmental Panel on Climate Change (IPCC ARG6). The IPCC
special report published in 2022 on the impacts of global warming of
1.5°C above pre-industrial levels highlights the urgency for action.

National commitment

LA N9O0a O[CAUO[I sURNAECNEOC £Aa
2008, which was updated in 2019. It legislates that the UK must be
net zero carbon by 2050 and sets a system of carbon budgets to
ensure that the UK does not emit more than its allowance in the next
27 years. This legal requirement is underpinned by the Climate

"A[ O»8 "' UNNAECEs&EGxEP8YgyUpBEUNIOA
Stopping Global Warming 0 1

The concept of carbon budgets is absolutely critical to understand:
Net Zero is not only about a destination: a very significant and fast
required decarbonisation pathway is needed from now on.

Achieving Net Zero Carbon

Key measures identified by the Climate Change Committee (CCC)
include:

A 100% low carbon electricity by 2050

Ultra-efficient new homes and non-domestic buildings

Low carbon heat to all but the most difficult to treat buildings
Ambitious programme of retrofit of existing buildings
Complete electrification of small vehicles

Large reduction in waste and zero biodegradable waste to landfill

o o o Do Do P>

Significant afforestation and restoration of land, including
peatland.

2.0 Summary and analysis of notable reports and evidence published since 2019
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iDCC 4-5°C the temperature

mrercoveanmenta pane on climate chanee

Climate Change 2021 rise we are likely to see if
The Physical Science Basis -

we continue on a business
as usualpath

1.5-2°C The maximum

temperature rise above pre -
| isddstrial levels the IPCC
recommends.

1°C The temperature
rise already created

Figure 2.1 ~ Latest IPCC report and the associated targeted limit on global warming: 1.5 -2°C

900,000 MtCO, 10-14 years
Estimation of remaining global carbon The number of years it would take
budget (from 2020) for a chance of to consume our entire global
limiting temperature rises to below carbon budget at current global
1.7°C (Source: Tyndall Centre) emissions rates for a good chance
of limiting temperature rises to
below 1.5°C

Figure 2.2 ~ The remaining global carbon budget is not significant. We need to reduce annual
emissions sharply and quickly if we do not want to spend it in the next 10 -14 years.
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The new London Net Zero pathway

Achieving Net Zero Carbon by 2030

The London Environment Strategy and the 1.5 °C compatible Climate
Action Plan, both published in 2018, set out pathways towards Net
Zero London by 2050. However, in light of the science which has
shown the need for urgent action, the Mayor of London has declared
a climate emergency and has brought forward by 20 years the target
for London to be Net Zero, which must now be achieved by 2030.

MAYOR OF LONDON

elementenergy

London Net Zero
I 2030: An Updated
T i Pathway

Greater London
Authority

18" January 2022

London Net Zero 2030: an updated pathway

The GLA has commissioned experts at Element Energy to analyse
pathways for London to reach Net Zero by 2030. Their report
(Analysis of a Net Zero 2030 Target for Greater Londond E[ a
published in 2022 and explores four possible pathways that London
could take. Based on this analysis, the Mayor of London adopted the
Accelerated Green pathway as the preferred pathway for London. It Figure23-* | §N§OC *O8p»G b8§eUpCy Gl O[1GaZa U [ =§C Y§pU
now replaces the previous trajectory in the 1.5 °C Plan. [ O} CAs 1:10a psaélUOas CU CAs pseéUpCy a:UOIUO =8C Y§|

otz as240

The new London Net Zero pathway (Accelerated Green)

35 —— High Hyd
This pathway aims to reduce baseline emissions (30MtCO,/yr in 2020) W . H;Eh El‘;c;:ii:tion
by more than 65% by 2030 down to 10MtCO ,/yr. Key features of this 0 N o R e
pathway for buildings include: g‘zs | —— No Constraints
O
A 40% reduction in heat demand of buildings b Buseline from 1.5°C Plan
720 i aseline fjrom 1.0 C a
A 200,000 homes retrofit each year, to achieve average EPC B or 5
65kWh/m?2/yr £15 1
A Gas boilers in new developments banned by 2025 8" 10 |
A Gas boiler replacements banned by 2026 (with exceptions in areas ’U\)
expected to remain connected to the grid using biomethane) > %
A 2.2 million heat pumps by 2030, including 284,000 in 2028 alone, 5
i . 2020 2025 2030 2035 2040 2045 2050 o
60% of homes supplied with low carbon heat by 2030 e
A 1.5GW of PV generation by 2030 and 3.9GW by 2050 Figure 2.4 - Four pathways were considered by Element Energy and the Mayor of London %
[}UéCs} CAs Gl ssgisgp[C8&} 1ps&sda é[ CAE[ Gz aAUEO [i Ues
decisive action is required over the next 10 years. o
11
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Most London boroughs have declared a climate emergency

30 of the 32 London boroughs and the City of London have declared
a climate emergency. According to London Councils, as of January
2022, 22 boroughs have fully published Climate Action Plans (CAPS)
and 6 boroughs have published drafts. A further 5 boroughs have
CAPs in development, meaning that all boroughs have already
published or intend to publish a Climate Action Plan.

Summary of commitments for new buildings
The key commitments of the CAPs relevant to new buildings include:

A All boroughs are committed to achieve the energy efficiency
targets proposed by the London Plan as a minimum (i.e. 35%
reduction over Part L 2013) and a few boroughs acknowledge the
need to include Net Zero Carbon targets within the planning
requirements. Furthermore, two boroughs are committed to
explore exemplar energy efficiency solutions including Passivhaus
whilst two others indicate a commitment to Energy Use Intensity
(EUVI) targets for new dwellings.

A Although all boroughs show concern about the emissions
generated by fossil fuels and mention the electrification of heat as
part of their solutions for decarbonisation, only 5 CAPs pledge to
prohibit the installation of gas boilers in new developments and
only 1 commits to phasing out gas -fired CHPs.

A A requirement for new developments to include sources of low
carbon energy is included in many CAPs with only one making a
direct reference to air source heat pumps.

A Increasing solar capacity is highlighted in a few CAPs, however
there is no direct link with a requirement for PV installation on new
developments.

Boroughs committed to net
zero carbon or carbon neutral

Figure 2.5~ The vast majority of London boroughs have declared a climate emergency

All boroughs are committed to the GLA 35%
minimum improvement over Part L 2013 requirement

2 boroughs consider requiring Passivhausstandards
2 boroughs consider implementing EUI targets

5 boroughs pledge to ban gas boilers in new buildings

1 borough pledges to phase out gas -fired CHP

Figure 2.6 - Summary of key commitments relevant to new buildings included in the Climate Action Plans of
the 18 participant London boroughs



2.2

New building regulations: Part L 2021

2.0 Summary and analysis of notable reports and evidence published since 2019
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Part L1A 2021 for domestic buildings

Since the initial study was undertaken in 2019, Part L1A of the
building regulations covering new dwellings has changed. The new
regulations have come into force in 2022 and are estimated to reduce
regulated CO , emissions by approximately 31% compared with the
previous version of the building regulations (i.e. Part L1A 2013).
Additionally, the SAP methodology used to calculate compliance for
Part L has also been updated: SAP 10.2 has been released.

Main changes in Part L1A 2021

The list below summarises the key changes and new requirements set
by Part L1A 2021:

A Primary energy use™ This is a new requirement to comply with and
is set using the notional building approach. Primary energy use
relates to how much delivered energy is required by the new
home; it is then converted (using primary energy factors) into
primary energy. This is reported as kWh/m?2.year.

A Carbon factors ~ The carbon factors have been updated, and
electricity has dropped to 0.136 kgCO ,/kWh which is 74% lower
than the electricity carbon factor in Part L 2013 (i.e. 0.519
kgCO,/kWh), and lower than gas (i.e. 0.210 kgCO,/kWh). The
implication is that electric modes of heating (e.g. heat pumps,
direct electric) are now much lower carbon than fossil fuel heating
(e.g. gas boilers).

| #% HM Govemment

The Building Regulations 2010

Conservation of
fuel and power

APPROVED DOCUMENT

Volume T: Dwellings
Requirement L1: Conservation of fuel and power

1 L2:On- f electricity
Regulations: 6, 22,23, 24, 25, 25A, 25B, 26, 26A, 26C,
27,27A,27C, 28,40, 40A, 43, 44 and 44ZA

2021 edition — for use in England

Figure 2.6 - Part L 2021~ Conservation of fuel and power ~ Volume 1: Dwellings

Summary of key criteria (T = Target— D = Dwelling)

@)> (=

AlseZkas}) sOUCAEUO[ I 0 "iTeeAsym@Ons uskd §s £ A£s[ CAEUO

for the notional dwelling to derive the Target Emission Rate (TER)
have been revised. The most significant change is that PVs and
Waste Water Heat Recovery are assumed in the notional building.

A Continuity of insulation ~ There is now a requirement to clearly
identify the insulation layer on drawings to ensure the insulation
layer is continuous, buildable and robust.

A Evidence for as-built SAP calculations ~ There is now an onus on
providing photographic evidence to demonstrate construction
quality in order to reduce the performance gap.

2.0 Summary and analysis of notable reports and evidence published since 2019

Target carbon emissions rate ~ kgCO,/m2.yr

Primary energy rate - kWh/m?2.yr

@>= @>

Target fabric energy efficiency rate - kWh/m2.yr

Figure 2.7 - New dwellings must comply with the energy and carbon requirements highlighted above.
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Part L2A 2021 for non-domestic buildings

Part L2A of the building regulations covering buildings other than
dwellings has also been updated. The new regulations are estimated
to reduce regulated CO , emission by approximately 27% compared
to the previous version of the building regulations for new non -
domestic buildings (Part L2A 2013).

Main changes in Part L2A 2021

The list below summarises the key changes and new requirements set
by Part L2A 2021:

A Primary energy use™ This is a new requirement to comply with.
Primary energy use relates to how much energy is required by the
new building; it is then converted (using primary energy factors)
into primary energy. This is reported as kWh/m2.year.

A Carbon factors ~ The carbon factors have been updated, and
electricity has dropped to 0.136 kgCO ,/kWh which is 74% lower
than the electricity carbon factor in Part L 2013 (i.e. 0.519
kgCO,,/kWh), and lower than gas (i.e. 0.210 kgCO,/kWh). The
implication is that electric modes of heating (e.g. heat pumps,
direct electric) are now much lower carbon than fossil fuel heating
(e.g. gas boilers).

Al sgekas) osOUCAEUO[IT 0 i e 7ZHhd oEDmptiang § s £ /s |

used for the notional building to derive the Target Emission Rate
(TER) have been revised. This includes uplifts to fabric
performance, heating, hot water, ventilation, lighting and controls.
PVs are also now included in the notional building if heat pumps
are not used for heating.

A Hotwater demand ~ New high and low classifications are applied
to certain activity types. This dictates the performance, storage
and circulation used in the notional.

A Predictive energy modelling ~ There is now a requirement for new
non-domestic buildings over a certain size to predict operational
energy at design stage, taking into account all metered loads,
including unregulated energy.

2.0 Summary and analysis of notable reports and evidence published since 2019

‘1@5 HM Government

The Building Regulations 2010

Conservation of
fuel and power
APPROVED DOCUMENT

Volume 2: Buildings other than dwellings
Requirement LI: Conservation of fuel and power
Requirement L2: On-site generation of electricity
Regulations: 6,22, 23, 24, 25,254, 258, 26, 26C, 27, 7€,
28,40,40A, 43,44 and 44ZA

2021 edition — for use in England

Figure 2.8 - Part L 2021~ Conservation of fuel and power ~ Volume 2: Buildings other than dwellings

Summary of key criteria (T = Target ™ B = Building)

R L* | i
> BPER >

Primary energy rate - kWh/m? Target carbon emissions rate ~ kgCO,/m?

Figure 2.9 - New buildings must comply with the energy and carbon requirements highlighted above.
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2.3

New policies, guidance and evidence
bases published since 2019

2.0 Summary and analysis of notable reports and evidence published since 2019
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Guidance from the Climate Change Committee (CCC)

New buildings are currently adding to the problem

Operational carbon emissions associated with new buildings (that meet
current planning policy) are still very significant. These new buildings
are not energy efficient enough, they continue to use of fossil fuels for
heating and hot water in some cases, and they generate very small
amounts of renewable energy. In summary, they keep adding to the
problem of climate change and are not compliant with international,
national and local carbon reduction, as well as with Net Zero
sUNNAZCNgOCaiT LASG 188¢é UO eamkd»
budgets and that is not sustainable.

They create a future retrofit burden

If new buildings continue to be designed and built to the current
standards, they will need to be retrofitted in the next 10 -30 years in
order to reduce their carbon emissions. For example, any new gas
boiler will have to be replaced with a low carbon heating system. This
would be much more expensive than designing and constructing them
to the right standard now, and this cost would fall mostly on residents,
local authorities and housing associations.

New buildings compliant with our climate change commitments

New buildings designed and built, today, with available and affordable
skills, techniques and technologies can be compliant with these climate
change commitments. In their UK housing: Fit for the future? Report
the CCC provides clear guidance on what should be expected from
new buildings from now on and in particular:

A an ultra-low level of energy use (i.e. 15-20 kWh/m2.yr space heating)

A alow carbon heating system.

=0 U~ ag§CCAaO»- Up [ es8pG 1 ANAECS} ui
The Climate Change Committee is clear: offsetting must have a very

limited and defined role if we are to achieve Net Zero by 2050, and it

should not be relied on as a key mechanism to decarbonise new

buildings.

2.0 Summary and analysis of notable reports and evidence published since 2019
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levels of energy efficiency as soon as
possible and by 2025 at the latest,
consistent with a space heat demand of
15-20 kWh/m?/yr. Designing in these
features from the start is around one -

fifth of the cost of retrofitting to the

Committee on Climate Change
February 2019

C
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Figure 2.10 - Extract from UK Housing: Fit for the Future? Committee on Climate Change, 2019.

Renewable energy
generation

e

U Energy efficiency Low carbon heat

Figure 2.11 - For the Climate Change Committee, energy efficiency and low carbon heat
represent two key pillars of future buildings compliant with our climate change commitments
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Current industry definition of Net Zero buildings

Industry definitions of Net Zero Carbon

A significant amount of work has been undertaken since 2019 to
define and articulate the requirements of Net Zero carbon buildings.
This includes the work undertaken and published by the Climate
Change Committee (CCC), the Royal Institute of British Architects
(RIBA), the Chartered Institute of Building Services (CIBSE), the UK
Green Building Council (UKGBC), the Better Buildings Partnership
(BBP), thePassivhausTrust, the Good Homes Alliance (GHA) and the
Low Energy Transformation Initiative (LETI).

Relevant reports and initiatives include:

A UKGBC Net Zero Carbon - A framework definition
A LETI Net Zero operational carbon one pager

A LETI Climate Emergency Design Guide

A WLCN - Carbon definitions for the built environment
A RIBA 2030 Climate Challenge.

The above documents and guidance are consistent in their approach,
and all have similar metrics that include:

A Energy Use Intensity (EUI) targets ( kWh/n#/yr)

A Embodied carbon targets kg CO ,/ m2 either upfront embodied
carbon (A1-A5) , lifecycle embodied carbon (Al -C4) or both.

This study uses the current industry definition of Net Zero Carbon
(refer to appendix for detailed definition).

2.0 Summary and analysis of notable reports and evidence published since 2019

RIBA
2030
CLIMATE
CHALLENGE

VERSION 2 (2021)

n’.’, UK

L ADVANCING
O NET ZERO

Net Zero Carbon Buildings:

A Framework Definition

s wasa® @I

What Does Zero Mean?

% ®

NABERS

UNITED KINGDOM

Figure 2.12 - Industry publications on Net Zero
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Current industry definition of Net Zero buildings

A growing evidence base has led to an industry definition

The current definition of a Net Zero Carbon in operation for new
buildings has been developed by UKGBC, LETI and BBP, and
supported by the Good Homes Alliance, RIBA and CIBSE. In
summary, it needs to achieve a low level of space heating demand
and total energy use, cannot use fossil fuels on site and needs to
generate renewable energy on -site to match its energy use on an
annual basis.

1 - Energy efficiency

Buildings use energy for heating, hot water, ventilation, lighting,
cooking, appliances and equipment. All energy use within the

i e&Zl}y £FO» NeaC is§g sUOakspsg} &OUC UOI G

need to comply with a maximum value, the Energy Use Intensity (EUI)
which varies depending on the building type and represents
G} 81 Fe8p §} §08p»Ga »808p[ 11 Gi

2 - Low carbon heat

Low carbon heat is an essential feature of Net Zero Carbon buildings.
All new buildings should be built with a low carbon heating system
and must not connect to the gas network or, more generally, use
fossil fuels on-site.

3 - Renewable energy generation

New buildings should seek to add at least as much renewable energy
generation to the energy system as the energy they will use in an
annual basis. In London, solar photovoltaic (PV) panels will be the
renewable energy system to deliver this objective.

4 - Embodied carbon

Operational carbon is only part of the story. Net Zero Carbon
buildings should also minimise embodied carbon in materials and
their impact throughout their lifecycle, including demolition.

2.0 Summary and analysis of notable reports and evidence published since 2019
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Net Zero Operational Carbon

Ten key requirements for new buildings

By 2030 all new buildings must opercle af net zero fo meet our climate change fargets. This means fhat by 2025 ail new
fs out at

Low carbon energy supply
/ @ Hecting and hot water should not be
generated using fossil fuels.

@ ™ overoge annuol carbon content of
the heat supplied (9CO,/kWh) should

be reported.
%% - o On-site renewable electricity should be
Total Energy Use Intensity (EUI] - Energy use moximised.
measured af the meter should be equal fo or
less than: @ ey demand response and storage

= 35 kWh/m?/yr (GIA| for residential’ measures should be incorporated
and the building annual peck energy

For non-domesfic buildings a minimum demand should be reported.

DEC B (40) rafing should be achieved and/or
an EUl equal or less than:
* 65 kWh/m?/yr (GIA| for schools'

p—
. Zokwh/m’/yr (‘Nu;) or 55 kWh/m?/yr (GIA) s (’w: Net Zero Zero carbon balance
or commercia offces 2 \f

T W= . o A carbon balance calculation (on an
Buiding fabric s very important therefore o Operational annual basis) should be underlaken
space heafing demand should be less than RS and it should be demonsirated that the
15 cWh/m?/yr for ol buicing fypes ¢ a Carbon buiding achieves a ne zero corbon

a2 balonce.

[

Measurement and verification @ rvererovue n‘cV met by on-site
renewables should be mef by an

N
2
3
o
@ Annualenergy use ond renewable energy ; investment info additional renewable
L
s
5
2’

°
<
N )
genertion oo must be reporied ond % enorgy capacty offto O a minmum
independenly verified in-use each year S,
%,

15 year renewable eneray power
for Ihe first 5 years. This can be done on

purchase agreement [PPA). A green
fariff s not robust enough and does not
provide ‘additional’ renewables.

an agaregated and anonymised basis for
residentiol buildings.

Reducing construction impacts —_

@ Embodied corbon should be assessed.
reduced and verified post-consiruction.®

|

&
BC BBP[&3s C RIBA% %
PARTNERSHIP Afohce  Architecturecom CIBSE

Figure 2.13 - Ten key requirements for a Net Zero Operation Carbon - A summary

Developed by UKGBC, LETI and BBP, and supported by the Good Homes Alliance, RIBA and
CIBSE.

An enlarged version of the adjacent definition can be found in section 13.1 (click on the image
for a direct link)
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2.4

Emerging regulations
and industry standards

2.0 Summary and analysis of notable reports and evidence published since 2019
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The Future Homes Standard and the Future Building Standard

Another major update to the building regulations is on the way

It is expected that the next revision of Part L will be consulted on in
mid-2023 and come into force in 2025. This future version of Part L
(2025) will replace Part L 2021 and is referred to as:

A the Future Homes Standard for new domestic buildings.
A the Future Buildings Standard for new non -domestic buildings.

A new version of SAP is also expected to be introduced in 2025.

What can we expect from these future standards?
From a review of the documentation publicly available since 2019,
further improvements are expected to be proposed.

Whilst the specifics are yet to be determined by DLUHC, and
consulted on, it is understood that a home with fossil fuel heating
(such as gas boilers) will find it very challenging to comply.

| }} ACAEUO[ 11 Gz AC £a 8§&é8§sC8} CA[C ieml} EO»a EAI

bs[}Guz EACA OU pscCpU  £C EUpI
decarbonisation of the electricity grid and the electrification of
heating.

bgoeAps§}

There is still no clarity as to whether the standards will require
compliance with new metrics though, and how evidence of
compliance will be calculated in general.

The impact on Future Homes and Future Buildings Standards on this
study

Although the Future Homes and Future Buildings Standards are
welcome signs of the ambition to reduce carbon emissions from new
buildings at Government level, there is not enough information
available to influence this study significantly.

However, it is important to note that any policy based on Part L 2021
will need to be revised within the next 3 years to make it relevant to
Part L 2025.
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Figure 2.14 ~ Anticipated changes to Building Regulations in the next 3 years
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The Net Zero Carbon Buildings Standard

In 2022 various organisations including BBP, BRE, the Carbon Trust,
CIBSE,IStructE, LETI, RIBA, RICS, and UKGBC have come together to
develop a UK wide Net Zero Carbon Building Standard.

It will provide a rule book to robustly prove that built assets are net
Gs8pU s[piUO [0} A&£O | £Os EwHbAalgDe§
with the UK's remaining carbon budget and other actions needed by
the UK built environment to deliver decarbonisation in line with a

1.5°C pathway. It will also address Whole Life Carbon but not other
social or environmental impacts such as air quality, health and
wellbeing, resource scarcity, circular economy, biodiversity, ecology
and flood risk.

It will provide clarity on how to assess new and existing buildings and
determine whether they are Net Zero Carbon or not. In itself, it will
not initially be a certification scheme. However, it is intended that this
is developed from the NZCBS at a later date.

Sectors

The standard will seek to cover the following sectors, where there is
enough data available to develop Net Zero targets and limits :

Homes, Offices, Schools, Logistics/Warehouses, Sport & Leisure,
Retail, Higher Education, Healthcare, Science & Technology, Hotels,
Commercial, Culture & Entertainment, Heritage and Data centres.

Timescales

This project started in May 2022, with various task and sector groups
i §» £AOOEO» EUDI
asking for operational energy use and embodied carbon data to be
submitted to the project, to support the development of net zero
targets and limits was carried out from Nov 2022 to Jan 2023.

The aim is that a draft version of the Standard will be available for
consultation in Summer 2023.

2.0 Summary and analysis of notable reports and evidence published since 2019
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Figure 2.15 ~ The UK Net Zero Carbon Building Standard is currently being developed

The key metrics for the standard are:

A Energy Use Intensity (EUIl)imits (kWh/m2/yr)
A Upfront (A1-A5) embodied carbon (kg CO2/ m?)
A Life cycle (A1-C4) embodied carbon limits (kg CO,/ m?)

Other metrics ~ such as space heating/cooling demand and peak
load — are also to being considered.

~

J

Figure 2.16 = Key metrics likely to be used in the UK Net Zero Carbon Building Standard
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2.5

Other important considerations

2.0 Summary and analysis of notable reports and evidence published since 2019
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Energy cost crisis

A growing concern

Energy costs have always been a concern for those affected by fuel
poverty and it is now a major issue for many Londoners.

The role of new buildings

There are three factors contributing to fuel poverty: energy prices (set
by the market/energy suppliers), the household income and the
}JESI I #6»0a §0O08p»G } 8§N[ O}71 LAS
be positively influenced by the Local Plan and in particular by energy
efficiency requirements for new buildings.

The two key benefits of energy efficiency

An energy efficient dwelling would help to reduce energy use in a
sustainable way, which would in turn reduce energy costs. It would
[faUu N[1§8 CAs CsgNésgp[Ceps NUpsS
system to make the most of flexible dynamic electricity prices. If
electricity is used for heating, this benefit would be much more
aeiacC[OCAEI EECA CAs eas U uLAZENS U’

The positive role of renewable energy generation on bills

The significant amount of PV generation on a Net Zero carbon
building can and should benefit residents. A solar PV system can
generate significant cost savings when electricity is used by residents
on-site, and some revenues through the export of electricity to the
grid.

2.0 Summary and analysis of notable reports and evidence published since 2019
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Figure 2.17 - Most London boroughs have high rates of fuel poverty
(Source: Department for Business, Energy & Industrial Strategy, Fuel poverty sub

As[ CEO»

Naga C[pA&E ~atl

Fuel
poverty

Figure2.18-L A§ } E8I 1 £O» 0 a eas FEa

§08p»G
contributing to fuel poverty. Net Zero Carbon buildings would help to reduce it,
contributing to the sustainable reduction in fuel poverty in London
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Embodied carbon and whole life carbon

Beyond operational energy and carbon

In order to reduce carbon emissions associated with new

development across its estimated operational lifetime and beyond, ‘e
emphasis must also be placed on the reduction of whole life carbon. g ,g
7 = Replacement and Maintenance
hir E
Whole Life Carbon 8 2 T
=3 2
Whole life carbon brings together upfront embodied carbon, ? 3 operational L
b Emissions

operational carbon, and carbon emissions associated with
replacement and maintenance.

Embodied Carbon . 0 " w0 © o . i
Embodied carbon refers to the greenhouse gas emissions associated ¢ In-use Stage (Years] 5

with the manufacture, transport, construction, repair, maintenance, ¢ Building Lifecycle >
replacement and deconstruction of all building elements. Upfront

embodied carbon refers to the initial amount of embodied carbon Figure 2.19 - Diagram showing the different components of whole life carbon (Source: LETI)

associated with the building.

Why is Embodied Carbon important?

Both operational and embodied carbon must be reduced to address Band Office Residential Education Retail

the climate crisis. Operational carbon is more closely monitored in
current legislation and policy. However, embodied carbon must be
drastically curtailed.

How do we define what good looks like?

There are currently no approved universal standard targets defined

for embodied carbon however, LETI and RIBA targets have been

aligned since May 2021, with best-practice performance for projects

£O CAs }sasm»0O éA[ag sUOamk sps8} CU i 8
considered a robust stretch target for projects currently in the design

phase.

<625 <700
<850 <750 <850

[ <1000 <875 <1000
<1200 <1100 <1200

Figure 2.20 - Indicative targets for embodied carbon in kgCO ,/m?2g,.yr
(Stages Al-5, excluding sequestration) (Source: LETI)
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3.0

New buildings: strategic planning policy
options for London Boroughs
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3.0 New buildings: strategic planning policy options for London Boroughs

All buildings in England & Wales must comply with
Part L 2021 of the Building Regulations. They set a
minimum level of performance.

In order to deliver their climate commitments, local
authorities can decide to go further and set their
own energy and carbon targets. This section
introduces two strategic policy directions that
London boroughs could take:

A Policy option 1 which uses the Part L framework
and Part L energy modelling to demonstrate
compliance;

A Policy option 2 which uses a suite of energy-
based policies and metrics, and predictive
energy modelling to demonstrate compliance.

It sets out the key differences between these two
options, as well as their applicability to minor
applications and refurbishments.

3.0 New buildings: strategic planning policy options for London Boroughs
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3.1

A confirmed ability for Local Authorities to
set their own energy and carbon targets for
new buildings

3.0 New buildings: strategic planning policy options for London Boroughs
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London boroughs set their own energy and carbon requirements for new buildings

The role of local authorities in mitigating climate change in the UK
and what they have been encouraged and allowed to do has
changed over the years. Three distinct phases can be noted.

2008-2014: the realisation that the planning system has a key role to
play to mitigate climate change

A The Planning and Compulsory Purchase Act 2004 requires the local
plan to ensure that development and use of land contribute to
mitigation of climate change.

A The Climate Change Act 2008 sets a clear direction for the UK. It
obliges the government to set policy that will enable the UK to
meet its carbon budgets.

A The Planning and Energy Act 2008 empowers local plans to set
greasonable requirementst  ~ Up OS8E i é & } £0» a
28§ O8p»G 8§ ~ s A£§OsG ac[O}[Dp}a
[ O}supply a proportion of their energy from nearby renewable
or low carbon sourcesu 1

2015-2019: deregulation and the misguided reliance on ambitious
national standards

The Deregulation Act 2015 was intended to dis -apply s.1(c) of the
Planning and Energy Act to dwellings removing the ability of LPAs to
impose local requirements above building regulations on energy
efficiency standards. However, this has not been brought into force.

On 25th March 2015, a Written Ministerial Statement (WMS) sought to
limit the freedom of LPAs to set their own standards until the
introduction of zero carbon homes policy late in 2016. Until then LPAs
were expected not to set conditions with requirements above CfSH
level 4 (i.e. 19% improvement over Part L).

However, there has been no adoption of a zero carbon homes policy
at a national level.

3.0 New buildings: strategic planning policy options for London Boroughs

cu

Since 2019: the turning point of Net Zero

Further to a special report completed by the Climate Change Committee,
the Climate Change Act was updated in 2019: the overall greenhouse gas
reduction was changed from an 80% reduction to a 100% reduction by
2050, i.e. Net Zero.

At the same time, a very large number of local authorities, including many
London boroughs declared a climate and ecological emergency .

An updated NPPF(National Planning Policy Framework) (2021) now expects

CAg ¢éi [ OO&EO» a Ga C g mdical tedustiorOriCgrediincise §asCU [ o
emissionsy & G[ p[ at-i [O} psoesLkpsa :Gla CU C[1 8
149). Further, the Government has confirmed that the Planning and Energy

Act 2008 will not be amended. The result of all this is that Councils are able

to set local energy efficiency standards without falling foul of Government

>a s U Ngolicys This 26 Been confirmed by recent Planning Inspector reports (e.g.
QWA[ C §&s §Sek 2022 for B&NEE Couié and baf 2083 tdr EofRAR &ouncil) which

indicate that the WMS of 25 March 2015 is of limited relevance and that it
has been superseded by subsequent events.

It should also be noted that in their response to the Future Homes Standard
consultation in 2021, the Government stated the following:

gl i i iT8segia U 1Ue8pONSOC A[les |
and local councils have been excellent advocates of the importance of
taking action to tackle climate change. Local authorities have a unique
combination of powers, assets, access to funding, local knowledge,
bgi [ CEUOaAEéa EALACA 18G acC[lsgAuUi}ysgpa [O} 1} 8l
The above confirms the ability of London boroughs to set their own
standards for new buildings as long as it can be demonstrated that they are
technically feasible and that these policies consider the issue of viability and
its impact on the delivery of new housing and other buildings.

pbUui§ CU éI

n to contents >

Note: the Government's intention is to introduce National Development Management Policies (NDMPs). The
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whilst enabling authorities to set further measures in their own plans based on parameters set in national

©
policies, perhaps through an optional technical standard to allow for consistency and sound decision o
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3.2

A choice between two strategic directions

3.0 New buildings: strategic planning policy options for London Boroughs
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New buildings: two different strategic options for the 18 London boroughs to choose from

Adapting the current system or changing it?

London boroughs wishing to translate their climate ambitions into
requirements for new buildings in the borough have the choice
between two different strategic directions:

A Policy option 1 consists of continuing to use the same system
based on the Part L framework and adapting it to Part L 2021. This
system requires the applicant to use a Part L energy modelling

software, and performance is measured against a single metric (i.e.

% reduction in regulated carbon emissions over Part L 2021). This
metric cannot be measured post -occupancy.

A Palicy option 2 is a new system focusing on absolute energy -based
metrics. It requires the applicant to use predictive energy
modelling tools and methodologies. Performance is measured
against a number of metrics (e.g. space heating demand, Energy
Use Intensity), A significant advantage of the Energy Use Intensity
(EUI) is that it can be measured postoccupancy as it generally

[T £» Oa EACA ug§gdgp»G [C CAg N§cCsgpai

Policy Option 1

Planning carbon targets as
we know them, translated
into Part L 2021

==

Part L compliance energy
modelling tools

Policy Option 2

Absolute energy targets

==

Predictive energy
modelling tools

oUp [ psaeéeUOamxkiis eag U CAs C8pNAEOUIU»G u=8C Y§pU '[pi U

QUCA 6Ul £sG U&eCAEUGA as881 CU } §i Aesp

However, they refer to two different understandings of this term:

A Policy option 1 generally only considers regulated energy use and
allows carbon offsetting to play a significant role.

A Policy option 2 considers all energy used in the building (except
EV charging points) and seeks to achieve a balance between
energy use and on-site renewable energy generation, only
allowing offsetting to address a potential imbalance.

We strongly recommend that all London boroughs are clear and

transparent about the definition of Net Zero Carbon they are using.

Options within each option

Different variations of each policy option are possible but for
simplicity, this report considers the two main options.

3.0 New buildings: strategic planning policy options for London Boroughs
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% reduction in regulated
carbon emissions
compared with Part L 2021

(and optional ban on gas
boilers)

| SOBPARRSY ics

Energy efficiency: Space
heating demand in kWh/m 2.yr

Total energy use: EUIl in
kWh/m?2.yr

Renewable energy: PV
generation in kWh/m 2.yr or
KWh/m 2., yr

(and ban on gas boilers)

Figure 3.1~ Two types of approach are possible to go beyond the requirements of Part L 2021
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Building regulations form the foundations ~ Planning policy is a way to go further

Hierarchy of compliance

Compliance with Part L of the building regulations is
mandatory for all developments. Planning policy (option 1 or 2)
is then brought in to supplement regulation. Historically,
building regulations Part L has always represented minimum
compliance and planning policy pushed the ambition further.
They also both focused on regulated carbon emissions.
Therefore, planning policy could be relied upon to exceed
regulation. For example, a 0% reduction in regulated CO ,
emissions would be building regulations compliant. London
Plan policy would then then top it up to require a %
improvement in CO , emissions (e.g. 35% reduction).

Introduction of new metrics and updates in Part L 2021

Part L has changed from one single criterion to a multi -criteria
standard making it more complex and challenging to comply
than in the past. In particular, the introduction of the primary
energy metric for domestic and non -domestic buildings, and
the updating of the target fabric energy efficiency (TFEE)
metric for domestic buildings introduce key requirements.
There is also a growing realisation in the building industry that
planning policy may be more effective at delivering net zero
carbon new buildings if it was to consider energy -based
metrics rather than regulated carbon emissions. In summary:

1. With the introduction of Part L 2021, applicants and officers
need to be satisfied that compliance with Part L 2021 will
be achieved. This should be evidenced at planning stage.

2. Policy options 1 and 2 should be seen as two alternative
ways to go beyond the minimum standards set by the
building regulations in order to deliver net zero carbon
buildings. The ability to effectively deliver this objective
should be the most important considerations for each
borough to inform their selection of policy option 1 or 2.

3.0 New buildings: strategic planning policy options for London Boroughs

Policy Option 1 Domestic

Building regulations
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Figure 3.2 - Evidence of compliance with Part L of the building regulations should be evidenced at planning stage as it

relies on compliance with several criteria.

Additional criteria can be set by planning policy to require the delivery of Net Zero Carbon new buildings.
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3.3

Introduction to Policy option 1.

Carbon improvement over the notional
building using the Part L framework

3.0 New buildings: strategic planning policy options for London Boroughs
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Policy option 1 | Carbon improvement over the notional building using the Part L framework

|~ Csp CAs AOCpU} és C¥aiddts ddéptioCFyshe 1 <8§p CUO | &1 §
1:1 £O6 CAs :UOYUO GIi[O [0} <[ GUpta ~ApacC *0O0s8p»G JCpSertsBsl@anagyy efiqsel

Domestic: minimum of 10% reduction

=]

planning policy in London has sought to mitigate the impact of new Y - Non-domestic: minimum of 15% reduction

buildings on climate change primarily through requirementsto | WS  _V ________

achieve quantified improvement over Part L of the building g Steps 2 Be clean + Step 3 Be green

regulations. The London Plan, through its successive iterations (2008, @ Minimum of 35% reduction on -site for all application

2011, 2016 and 2021), regularly updated these requirements and % B_efc_hr_nal”i ?f 50% for domestic applications

adapted them to successive versions of Part L of the building o

regulations (i.e. Part L 2010, Part L 2013, now Part L 2021). % Sten 4 Offset to 2610 carbon

Policy option 1 essentially carries on using this approach by adjusting :—‘g'; A”e :;maininzere;izt:dczm?ssions to be offset.
the target (e.g. 35% improvement over Part L 2013) to Part L 2021 & Policy allows up to 65% of regulated carbon
and ensuring that it is technically and financially viable for different emission to be offset

typologies.

Local authorities using this framework v

This is the approach currently adopted by the GLA in their latest Baseline \ v '

energy assessment guidance. Designed building

. . oL L. . . o . ; __ Figure 3.3 - The GLA Energy Assessment Guidance requires the above approach to carbon reduction for
" UNNS8OC UO CA8 CSpPNAOUIU»G ayYs8pU ' [ pi UOikw buidings.
The Greater London Authority guidance on preparing energy
assessments as part of planning applications (June 2022) states that:

MAYOR OF LONDON MAYOR OF LONDON

THE

g<[ EUp }8e8i UéN§gOCa [p§ pcwbomngpbs§} CU [sA IﬁEERON §puU

following the energy hierarchy (Policy Sl 2). This means that regulated
carbon emissions should be reduced so they are as close as possible
to zero. Once on-site reductions have been maximised, the residual

§NAEaaAEZUOa aAUei} i§8 U ~asC eA | bgi ge[ C a

A
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significantly on carbon offsetting, as illustrated by the adjacent =

diagram. Figure3.4-1: 1 éUIl A&s Gy : U0} URgure3’.q-Ghraguidance: The GLA Energy %

policy SI2 refers to Part L 2013 of the Assessment Guidance (2022) is suggesting D

- . o . R L B Lo . L. e . _Building Regulations . . . .regulated carbon reductions targets against o
ILAg8 G<8pCUO |1 éi 80 E[a [ éA£UOS8EPAO» éi[ OO&O» b§0eﬁEb§N§OC Up OSE }§e§IUPear{\lL§282(£a

generate at least 10% of their energy requirements from renewable energy sources. 34
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Policy option 1 | How does it work?

The same approach as Part L and a focus on regulated carbon

Policy option 1 uses the Part L calculation of regulated carbon
emissions, which evaluates the performance of a proposed building
comparing its performance to a baseline (i.e. the notional building)
and express it as a percentage improvement over that baseline.

TA[C £a CAs auOUCAEUO[IT a0 iemli} E£O»b
The notional building has the same size, shape, orientation and up to
a point, glazing proportions as the proposed building. In domestic

} §es8i UeN§OCaz CAS OUCEUO[ I
specifications are standardised and defined by the Part L notional
building requirements. For non -domestic developments, the fabric
specifications are also standardised, however the services
aés8s A Es[CHEUOa sA[O»8§8 [ssUp} £O»
For example, if the proposed building has a heat pump system, then
the notional building will also be modelled as a heat pump system;
and if it has a gas boiler, then the notional building also has a gas
boiler. However notional building efficiencies and specifications are
assumed. Therefore, the baseline (notional building) for non -domestic
1} §e8§i UéNgOCa Z£a o T U[CEO»u [a AC [Fa
building services strategy.

Target (TER) and Dwelling/Building (BER/DER) Emission Rates

The baseline (notional building) emission rate is used to set the
Target Emission Rate (TER), and the proposed building emission rate
is known as the Dwelling or Building Emission Rate (DER or BER)
respectively for domestic and non -domestic development..

The percentage improvement is calculated according to the formula
below:

& *il g *1 ¢c&*
R xlbo%
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Figure 3.6 ~ The key metric in Policy option 1 is the % reduction in regulated carbon emissions
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3.4

Introduction to Policy option 2:
Absolute energy performance targets

3.0 New buildings: strategic planning policy options for London Boroughs
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Policy option 2 | Absolute energy performance targets

Policy option 2 for London boroughs is to introduce a Net Zero

Carbon building policy in line with the emerging industry definition of
Net Zero Carbon new buildings. This would require the introduction

of the following requirements and energy performance metrics.

1. No fossil fuels on-site

LAZa EUéi} i§8 sUOaskaCsOC EACA

Pathway which relies on banning new gas boilers.

2. Space heating demand (e.g. <15-20 kWh/m?Z.yr).

LAZa EUeéli} i§8 sUOasacCsgOC EACA

3. Energy use intensity (EUI)(e.g. <35 kWh/m 2.yr for domestic).

This would be consistent with the current industry definition of Net

Zero carbon new buildings in operation.

4. Renewable energy generation (e.g. to match the EUI or >100

KWh/m2 ¢oine -YT)- This would incentivise more renewable energy

generation on new buildings and a balance with energy use.
5. Upfront embodied carbon

This is not covered by this report but should become a policy.

Local authorities using absolute energy performance targets

The list below includes the names of local authorities which have

already published proposed policies consistent with option 2 above:

Cornwall Council (Climate Emergency DPD), Bath & North East

Somerset Council (Local Plan), London Borough of Newham (Local
Plan), Greater Cambridge (Local Plan), Central Lincolnshire (Local

Plan) London Borough of Merton, from 2025 (Local Plan).

GLA energy guidance (2022) and energy-based metrics

The GLA now requires applicants to report the Energy Use Intensity

(EUI) and space heating demand of the development.

188 CA8 pséeUpC Gu4LA§ o0eCeps§ U 2UeasbO»az

2 See 2022 Energy Assessment guidance item 1.7
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Operational energy and carbon evidence base
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https://www.newham.gov.uk/planning -development -conservation/newham-local-plan-

refresh/4

Climate Emergency

Development Plan Document
Pre-Submission Consultation | February 2021
Strategic Planning

TN,

#) www.cornwallgov.uk

First Proposals

Figure 3.8 (Left) Cornwall Council Climate Emergency DPD and associated evidence base
https://www.cornwall.gov.uk/planning -and-building -control/planning -policy/adopted -

plans/climate -emergency-development -plan-document/

Figure 3.9 (Right) Greater Cambridge New Local Plan
https://consultations.greatercambridgeplanning.org
"A[ O»8 " UNNAECCE§8§z dGax
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Policy option 2 | How does it work?

An overarching policy

Policy option 2 would rely on an overarching policy requiring all new
buildings to be designed and built to be Net Zero Carbon in
operation. More specifically, it would introduce a number of
associated policies on:

Space heating demand

Low carbon heat

Energy Use Intensity (EUI)

On-site renewable energy generation

Assured energy performance (i.e. design and construction checks)

Offsetting (as last resort)

o o Do Do Do o Do

Embodied carbon policies (outside the scope of this report)

Space heating demand

Various design and specification decisions affect space heating
demand including building form and orientation, insulation, air -
tightness, windows and doors and the type of ventilation system. The
Climate Change Committee recommends a space heating demand
of less than 15-20 kWh/m?2/yr for new homes, therefore the policy
requirement on space heating demand could be that all buildings

should achieve a space heating demand of less than 15 kWh/m?Zg,,/yr.

Energy Use Intensity (EUI)

For new buildings to be compliant with our climate change targets,
they need to use a total amount of energy which is small enough so
that it can be generated entirely, on an annual basis, with renewable
energy and low carbon resources. The EUI metric is also very
beneficial as it can be measured post-construction, therefore helping
to drive down the performance gap which is such a significant issue in
the construction industry. The policy requirement on EUI could be
that all buildings should achieve an Energy Use Intensity (EUI) of no
more than a maximum (e.g. 35 kWh/m2g,,/yr for domestic).

3.0 New buildings: strategic planning policy options for London Boroughs
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Factors influencing space heating demand\
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Figure 3.10 = The space heating demand metric
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Figure 3.11 = The Energy Use Intensity (EUI) metric
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Policy option 2 | Energy Use Intensity (EUI): a simple, measurable metric

What is the EUI?

The Energy Use Intensity (EUI) represents the total amount of energy

At design and ?
used by a building divided by its floor area (GIA). It is reported in construction ‘
kWh/mZ2.year. It is based on delivered energy and does not need to stages

Regulated Unregulated

be converted in primary energy using any factors.
TOTAL energy use per yearin kWh

The EUI is a good indicator of the energy efficiency of a (using predictive modelling)

home/building and can be calculated or checked at both design
stage and post completion. For homes/buildings heated by an
individual heating system, it is will be very easy to check for the
Usséee[ OC¢cpsgams g§0C [a A£C EFE I i8
divided by the floor area. completion

OUp sURNRNeO[I i1 G Asg[C8} }EsiiEO»ac¢ciem } FO»a AsS[C u[ C CA?§2?N§C§|00
need to be converted to heat energy (further information on this is
provided later in the report).

TOTAL energy use per yearin kWh
(electricity and converted heat meter
readings)

What is included in the EUI?

EUI includes both the energy use and energy
use. Energy generated by on or off -site renewables does not affect
the EUI value. For example, the EUI will be the same whether the
building has PV or not. The EUI calculation does also not include
charging of electric vehicles, as long as this is sub-metered. On and off -site

For further detail refer to LETI guidance on net zero and EUI. renewable energy

production
KEY
Space heating Mechanical  Lighting
Regulated energy . .
Electric vehicle cooling

charging

Unregulated energy -
Domestic hot water ~ Mechanical ventilation

Not included in the EUI Plug loads, lifts and
calculation ) [ ) IT etc.

Gross internal floor area
of the building in m 2

Gross internal floor area
of the building in m 2

EUI

kWh/m?2/yr

EUI

kWh/m?2/yr

Figure 3.12 ~ The Energy Use Intensity (EUI) during design construction and post-completion

Figure 3.13 - What is included in the EUI?
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Note: EUI should not be confused with Primary Energy which rely on the multiplicatio
to each fuel (similarly to carbon emissions which rely on the multiplication of energy u


https://www.leti.uk/netzero
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Bath and North East Somerset adopted
their new policy in January 2023,
becoming the first council in England to
successfully adopt an energy-based net
zero housing policy as part of its
commitment to tackling the climate
emergency.

@The new housing development policy
will ensure the energy use of any
proposed development is measured
and meets a specified target ® setting
a limit on the total energy use and
demand for space heating. It will also
require sufficient on-site renewable
energy generation to match the total
energy consumption of the buildings ®
ensuring the development is 100% self -
sufficient.

The council will also impose net zero
operational carbon standards for new
major non-residential development.

The policy is the first new housing
policy to be net -zero aligned based on
2030 trajectories of industry -leading
organisations such as the London
Energy Transformation Initiative (LETI),
the Royal Institute of British Architects
(RIBA) and the Chartered Institute of
&e Fl} AO» J8perks§a

JUépss8y &b=*1

o me
"uUeOs A&l G0a

Policy SCR6 - New
Build Residential

New build residential development will
be required to meet the standards set
out below.

New build residential development will
aim to achieve zero operational
emissions by reducing heat and power
demand then supplying all energy
demand through onsite renewables.
Through the submission of an
appropriate energy assessment, having
regard to the Sustainable Construction
Checklist SPD, proposed new
residential development will
demonstrate the following:

e Space heating demand less than
30kWh/m%annum;

e Total energy use less than 40kWh/
mzlannum; and

e On site renewable energy generation
to match the total energy use, with a
preference for roof mounted solar PV

e Connection to a low- or zero-carbon
district heating network where
available

* 8 '>:>'g}4ET§§4§T IBetaZerOé)olic%a@Loged bp/ E?ati&&

North East Somerset Council based on energy

trics

Esi a £CS§

¥ The Planning Inspectorate

Report to Bath and North East Somerset
Council

oy il Lowis BA{Hons) MA MRTPI

i Secsetary o o

Plaeing ans Compidsory Purshass Act 2004 e meecad)

Socton 20

Report on the Examination of the Local Plan
(Core Strategy and Placemaking Plan) Partial
Update

Figure 3.15 ~ Selected extracts

U~ CAs GIi[ OOEO»

report on the examination of
&b=*J0a :Us[I
update (December 2022)

79. Policy SCR6 is concerned with sustainable
construction for new residential buildings,
aiming to achieve zero operational emissions
by reducing heat and power demand and
supplying all energy demand through onsite
renewables. The Policy includes limits on
space heating and total energy use, taking an
energy based approach, rather than being
based upon carbon reduction as per the
Building Regulations. The approach taken in
the Plan to energy usage applies to both
regulated and non -regulated energy use,

3 whichdssafurthgrzdifference to that taken in

the Building Regulations which are

G [ &onédrried GAly with regulated energy use.

85. | therefore consider that the relevance of
the WMS 2015 to assessing the soundness of
CA§8 GUI £ G A[ a
For the reasons set out, that whilst | give the
WMS 2015 some weight, any inconsistency
with it, given that it has been overtaken by
events, does not lead me to conclude that
Policy SCR6 is unsound, nor inconsistent with
relevant national policies.

86. | am satisfied that the energy efficiency
standards set out in Policy SCR6 are justified
and that they would not threaten
deliverability or viability of housing
development

i 8§80 p&}ess
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Policy SEC1 — Sustainable Energy and Construction

;,,m',e' Em ey Development proposals will be required to demonstrate how they have implemented the principles and requirements set out in the policy below.

Development Plan Document
sion Consultation | February 2021

2b. New Development — Residential
Residential development proposals will be required to achieve Net Zero Carbon and submit an ‘Energy and Carbon Statement’ that demonstrates how the

proposal will achieve:

* Space heating demand less than 30kWh/m2/annum;
* Total energy use less than 40kWh/m2/annum; and

Figure 3.16 ~ Net Zero policy adopted ¢ On-site renewable generation to match the total energy use, with a preference for roof mounted solar PV.
by Cornwall Council based on energy Where the use of onsite renewables to match total energy consumption is demonstrated to be not technically feasible (for example with apartments) or
metrics economically viable, renewable energy generation should be maximised as much as possible; and/or connection to an existing or proposed district energy

network; or where this is not possible the residual carbon offset by a contribution to Cornwall Council’s offset fund.

p— "UpOE[TT 'UeOsa&kioa '"i AN[ Cs8 *Ngp»80sG )G) A[a aessg§aa eil G sUNéiscC
# The Planning Inspectorate
PSR S—p——— | 81 8e[ OC s8&Cp[sCa U CAs Gi[OOEO» 30aésgsCUpna pseéeUpC AOsie}s CAs
172.n- o CAg§8 GI[ O psoesLZpsa psamsk §OCA I }s8es8i UeN8§OC épUéUalia CU [sAE
Rt St P 2t bk Energy and Carbon Statement demonstrating how the proposal will achieve: space heating demand of less that 30kWh per square m etre
Report o the Examinatn f the Cormua per annum; total energy consumption of less than 40kWh per square metre per annum; and on -site renewable energy generation to
7 match the total energy consumption with roof mounted solar PV as a preference. It goes on to say that where meeting onsite en ergy

demands through renewables is not possible on -site technically, or not viable, renewable energy generation on -site should be maximised
and/or a connection to an existing or proposed District Heating Network facilitated. If this is not possible, then the residu al carbon
aAUéi}) i8 U ~asC CApUé»A [ sUOCpAE eCAUO CU ' UpOE[Ii ' UedsA aa U

174. Broadly, as set out above, this approach is soundly based and justified . There is however a need to make some parts of these
Figure 3.17 ~ Selected extracts requirements more transparent given that the policy is aimed at energy use, not carbon emissions. First, given the approach t aken the

U CAs Gi[ O0&O» 30a q4fitlPah bfthis policy element needs to say that what is required is an Energy Statement rather than an Energy and Carbo n Statement. |,
report on the examination of . . . o . . . =
CUPOE[I 1 ' UeOs & oa ,Sle%)ll\:l]?,@gd linked to that point, it needs to set out that it is the reS|du.aI energy that must be offset by a contribution ra  ther than the @
Emergency Development Plan residual carbon. These changes are needed to make the policy effective. §
Document (January 2023) . o
Conclusion 2

182. With these MMs, my view is that the requirements of Policy SEC1 are acceptable in the light of what the Plan aims to achieve . %

04
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3.5

Key considerations for selecting the right
policy option for your borough

3.0 New buildings: strategic planning policy options for London Boroughs
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Key difference 1 | Arelative target (Policy option 1) or Absolute target (Policy option 2)

Validating performance against the targets

. : : R : 9
Policy option 1 is based on a required improvement over compliance improv/:mem kWh/m?2/yr
EACA ie&ki}EO» p8g»ei[CAEUOaz }8Cs8pNAEOS} eamAkO» \[oerioiprd § 1 £08y CAS§ %”c(%a?fﬂf[ i
L . . oA ~ . L B N ~ _ - _ ~\_. buildi A . . oA
i e El} EO» 01 LAS OUCAEUO[T e} AO» Ala CAs a[ Ns_aRl/esz UpASOC[ CAYO O}z
up to a point, the same glazing proportions as the actual proposed o o ) o .
building design. For clarity, the notional building is fictional and is 8a OUC [ ueAGasks[1 0 NSChaEs] . GeAGams[ 1
. g . measure

created by the compliance software only for building regulations Is a concept only experts can understand _
purposes. The % improvement over a notional building is an Cannot be checked during operation 0 Can be understood by all professionals,
. . . e . and most consumers )
intangible requirement that cannot be measured, whereas an "[ OOUC i§ easr CU usiUag CAs [ UUea [ O}

. . . improve the system over time n Can be checked against in-use data
absolute energy use target in kWh/m 2.yr (as per Policy option 2) can P
be checked against metered energy in the occupied building. This Does not reward good design e.g. form
makes post-construction verification and learning from a feedback

. . Figure 3.18 - The relative metric used by Policy option 1 (i.e. % improvement over Part L) has a
loop easier with the absolute target. _ - . . -
number of unintended consequences which hinder the continuous improvement of building
L . design, consumer trust and performance outcomes.
Incentivising better design
Improving the design of a building by reducing the extent of heat loss
areas, the number of junctions, and by optimising elevation design Improvement  Space heating  Space heating
are widely considered as essential components of an energy efficient over PartL demand demand
. . . ) (%) (KWh/m?/yr) (KWh/m?/yr)
design. However, comparing a development to its own notional SAP SAP PHPP
building (Policy option 1) essentially neutralises the benefit of these
measures and moreover does not penalise inefficient building High form :ff:::js_——
designs. With an absolute target (Policy option 2), the benefits (or factor e j_:"? 35% 18 26
penalty) of changes to the building form and design are assessed and r
good design practice is rewarded.
Medium e —,
et S 35%

Additional issues with changing carbon and primary energy factors form factor RS
Policy option 1 relies on carbon emission factors and primary energy
factors that introduce additional complexity. Low form e a7o “ s
Compliance with energy use metrics (Policy option 2) is only affected factor — g
i G sA[O»8a £O iesmki}yAO» }8gak»0Oz [O} OUC i G CAsas rmaygh GaGacCsN

"I[sCUpadai
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Figure 3.19 - A more efficient form is important for low energy buildings, but it is not rewarded
by the notional building approach: with similar specifications (e.g. U -values) the performance
against Part L (%) calculated by SAP for the three buildings above is broadly similar despite the
fact that space heating demand is much smaller with a more efficient design.

Ng§ Cp £Es
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Key difference 2 | A single metric (Policy option 1) or a suite of metrics (Policy option 2)

A single metric for policy option 1

Policy option 1 uses a single performance metric: the reduction in
regulated carbon emissions over the building regulations Part L limit
expressed as a percentage (e.g. 35% better than Part L 2021). This
amalgamates into one metric the building's efforts in terms of energy
efficiency, low carbon heat and renewable energy generation.

A suite of metrics for policy option 2

Policy option 2 uses a set of metrics to separately measure each of
the key attributes needed to achieve Net Zero:

A Space heating demand (kWh/m2.yr) for energy efficiency
A Gas use (yes/no) for low carbon heat
A EUI (kwh/me.yr) for energy efficiency (including system efficiencies)

A Energy balance (kWh/m2.yr) or total renewable energy generated
((kWh/m?g,.yr) for renewable energy generation.

Why a suite of metrics can be better for Net Zero?

Having a dedicated metric per key objective (e.g. space heating

demand for fabric energy efficiency) helps to deliver a minimum or

CApgaAuUi} ésgp UpN[ Os§ “~Up 8[sA Ui EssCkEe
between the different objectives and recognises each as being

essential components of a Net Zero Carbon new building.

Energy, not CO,, is the best metric

As the grid decarbonises, there is a real risk that looking only at the
carbon emissions will dilute the differences between buildings. A
move towards energy metrics would ensure the ability to distinguish
and support good building design is maintained.

Regulated energy or total energy

Policy option 1 does not include CO , emissions from equipment and
appliances. This represents approximately 50% of energy use in a low
energy home.

3.0 New buildings: strategic planning policy options for London Boroughs

Policy option 1 Policy option 2

% better Space
than Part L heating EUI
2021 demand

kWh/mz2.yr kWh/mz2.yr

Renewable
energy Gas use
generation

kWh/m?2fp.yr Yes/no

Figure 3.20 = Key metrics used in Policy options 1 and 2

Net zero carbon building balance
— o o o m— — Provide as much renewable

Include ALL |I o " 1 energy on-site as possible.
n-site
energy uses | Provide renewable energy
| I off-site if on-site energy can
e | acC O » not achieve a balance
Limit overall F
energy | I
consumption | |
: |
Limit space I |
heating | I
demand I
|
|

Energy use Renewable energy generation

Figure 3.21 =~ How energy metrics help to deliver zero carbon buildings. The goal is simple

and tangible " to achieve a balance between energy use and renewable energy generation on -

site. The definition also includes the requirement to limit the energy required for space heating
and limit overall energy use, which reduces the amount of renewable energy needed on -site.
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Key difference 3 | Part L energy modelling (Policy option 1) or Predictive energy modelling (Policy option 2)

Part L modelling for Policy option 1 Part L modelling

Predicted energy use modelling

SAP (domestic) and the National Calculation Methodology (NCM)

(non domestic) are the calculation methodologies used to

demonstrate compliance with Part L of the Building Regulations. SAP Domestic
(Standard Assessment Procedure) is used through the associated SAP

software and the NCM and (National Calculation Methodology)

through SBEM and Dynamic Simulation Modelling (DSM) tools. Policy

option 1 relies on the same tool. s
Non-domestic

However, until now, these Part L energy assessment methodologies
were developed only to check compliance with Building Regulations.
They were never meant to perform key functions that are required to
deliver Net Zero carbon buildings, and most importantly they were
not meant to predict future energy use accurately. This is a widely
accepted fact in the industry which all stakeholders agree with.

NCM (Part L2A)

It seems that when these tools were first mandated to be used at
planning stage, approximately 15 years ago, it was to minimise the
burden on applicants. A different and better type of energy

. . . - Part L model versus TM54 estimate versus actual
modelling may be required if Net Zero Carbon buildings are to be

. 350 [ Lifts
delivered.
300 [0 servers
P . . . Office
Predictive energy modelling for Policy option 2 % 250 equipment
. .. . . = Lighting
The accuracy of energy modelling is important to ensure it provides a % Fans, purmps
. . . . . 8 200 [ ' ¢
reasonable indication of future energy use. While behaviour of the % cantrals
- . . . Coali
users may vary once a building is occupied, predictive energy g 150 oomns
. ) ) ) © -Hnt water
modelling can be used to reliably estimate energy use and to drive ER f:aasl_
. . . .. . . 5 eating
suitable design and construction decisions. For domestic buildings, < s
the PHPP methodology and excel based tool have been shown to %0
predict energy use much more accurately than the current version of
Original Ti54 Actual

Part L Model Estimate

SAP. For non domestic buildings, predictive energy modelling using
the methodology set out in CIBSE Technical Memorandum 54 (TM54)
allows estimation of the operational energy for all end uses of a
building. IESVE, TAS and PHPP are three energy modelling packages
that can be used to carry out TM54 assessments.

3.0 New buildings: strategic planning policy options for London Boroughs

PHPP or DSM (TM54)

Figure 3.22 - There is a significant difference between Part L modelling currently used to
demonstrate compliance with planning policy and predicted energy use modelling.

In the UK, energy models are used at
the design stage to compare design
options and to check compliance with
Building Regulations. These energy
models are not intended as predictions
of energy use, but are sometimes
mistakenly used as such

In some other countries, total energy
use at the design stage is estimated
through voluntary standards. For
example, the Australian NABERS (a
building rating system) encourages the
estimation of energy use at the design
stage and provides guidance for
designers/modellers.

Figure 3.23 - Extracts of CIBSE Technical Memorandum 54 (TM54): Evaluating operational
energy performance of buildings at the design stage
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Key difference 3 | Part L energy modelling (Policy option 1) or Predictive energy modelling (Policy option 2)

i i i i b B
Policy Option 1 Policy Option 2 B
Part L compliance energy modelling Predictive energy modelling
Energy use Renewable generation Energy use Renewable generation
T Q CEI -m;’,’" T Q C;EI
0 7 0
Ventilation Heating/ Internal Hot Cooking / Appliances / PVs Ventilation Heating/ Internal Hot Cooking/  Appliances / PVs
Cooling Lighting water  catering  IT/ lifts / Cooling Lighting water  catering IT/ lifts /
equipment equipment
80 80
Q 77777777 Other energy uses . PV Generation g Other energy uses
;;‘Z‘ “ Cooking / Catering ;‘Z‘ 0 Cooking / Catering
I - ) 1 *%
= ! | | Equipment* = [ Equipment PV Generation
% ‘ Lifts E . Lifts
0 ‘ External lighting a0 . External lighting
Lighting Lighting
B Ausiliary (fans and pumps) B Auxiliary (fans and pumps)
20 . Cooling 20 . Cooling
. Domestic hot water . Domestic hot water
. Space heating . Space heating
0 0
f *6e8/A6N8§OC £a }saspAki §) [a [O gebOps»eli [ ¢8}u 1 U[} ., *Renewableenergyisexcluded from Energy Use Intensity
and so is not impacted by % reduction over Part L but a seperate policy can be set to encourage best practice N
0
<
et
c
o
Figure 3.24 ~ Energy uses assessed by a typical Part L compliance energy model Figure 3.25 ~ Energy uses assessed by a typical predictive energy model g
<
Note: the Part Lsoftwaress [ O [ aagaa éOpg»ei[Cs8} 8§808p»G eas [O} CAZa [aagaaN§g§OC s[O i§ eas}y "~ Up ai§ assgoal 3
However, this is a standard assessment which does not reflect the actual building. And as it is not taken into Q
; ) . . ) ) o
account in any Part L / policy / Be seen target there is no incentive to reduce it.
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3.6

Minor applications and refurbishments

3.0 New buildings: strategic planning policy options for London Boroughs
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Minor applications

Should minor applications be exempt from the requirements of Policy
options 1 or 27?

The definition of a minor application

This is generally set by each borough, but as a guide, under the Town
and Country Planning Act, a major development is defined as:

A 10 or more dwellings, (or a site with an area of 0.5 hectares or
more where the number of dwellings is unknown), or

A the floor space to be created by the development is 1,000 square
metres or more; or

A asite having an area of 1 hectare or more.

A minor application would therefore be one under these thresholds.

There is no technical reason to create an exemption

The implications of both policies in terms of design and construction
(e.g. wall U-values, low carbon heat, PV renewable energy generation)
are not different for minor applications, and it is not easier or more
challenging to comply with Policy option 1 or 2 for them.

It is also important that the performance requirements of all new
developments are consistent with the Net Zero ambition and with

each other. Allowing a derogation for schemes below an arbitrary
CApsaAUi} EUei} sps§[C8&8 [ GiUUéAUI g0

Simplifying reporting requirements

Simplifying the reporting requirements for minor applications through
the use of pro forma reports for developments that fall under a set
threshold would reduce the pre -planning costs to developers.

Developers of individual houses or commercial units or shops may
also not have access to the resources needed to carry out predictive
energy modelling (Policy option 2). An exemption may be envisaged
for these very small developments but this exemption should be
handled with care and restricted only to specific minor applications.

3.0 New buildings: strategic planning policy options for London Boroughs

Sustainable Design Statement -

Figure 3.26 - Many boroughs have standard templates for minor applications for specific
aspects of the application. A similar approach could be adopted for energy reporting for
specific schemes less than a threshold number of homes or m? of commercial development.

(Examples shown are Westminster City Council and London Borough of Merton)

A Development of less than 100 square metres, unless this consists of one or
more dwelling

A Buildings into which people do not normally go

A Buildings into which people go only intermittently for the purpose of
inspecting or maintaining fixed plant or machinery

A Structures which are not buildings, such as pylons and wind turbines;

The following can be subject to an exemption or relief where the relevant criteria
are met, and the exemptions are applied for prior to work commencing:

A residential annexes and extensions ;

A 0 a-$§ B MAoysés and flats,

A social housing that meets specific criteria
A

charitable development that meets specific criteria

Figure 3.27 ~ Examples of exemptions: the Community Infrastructure Levy (CIL)
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Existing buildings and refurbishments

This document focuses on new buildings, i.e. new constructed
structures, as opposed to the renovation or refurbishment of existing
structures. There are no technical reasons why Policy options 1 or 2
should not be applied to existing buildings and their refurbishment. In
some cases, the framework of these policies could be used and the
quantified targets left unchanged (e.g. major refurbishment). In some
other cases, the targets may have to be changed. This review is
however not within the scope of this report.

Change of use, conversions and major refurbishments

Where an existing building is being converted to a different use type,
the performance of the converted property should not be worse than
a new building of the same use type.

A major refurbishment would offer virtually the same opportunity as a
new build in terms of energy efficiency, low carbon heat and
renewable energy generation.

There is also a benefit, in carbon terms, of reusing existing buildings,
especially the sub structure and superstructure where most of the
embodied carbon in buildings is captured. It may be appropriate to
incentivise reuse of existing structures financially, by not requiring
offset payments to be made for residual carbon emissions.

Listed buildings, conservation areas, extensions and alterations

For heritage buildings, retrofit measures which reduce energy use and
carbon emissions should be encouraged, as should the development
of whole building energy improvement strategies.

For listed buildings, which will each need to be assessed on their
individual merits, Historic England have published guidance on
planning responsible retrofit of historic buildings which could be used
as a reference for local policy. In conservation areas where buildings
are not listed, some specific allowable solutions could be permitted.
Supplementary guidance (e.g. on double or triple glazing, solar PVs,
heat pumps), may help to dispel the current perception that they are

simply not allowed anywhere.
3.0 New buildings: strategic planning policy options for London Boroughs

S
A Historic England  Buiding and Landscape Conservation

The Sustainable Use of Energy in Traditional
Dwellings: Using legislation and policy to guide
decision-making

Prepared for Historic England by the Centre for Sustainable Energy

Discovery, Innovation and Science in the Historic Environment

Research Report Series 46-2017

==
AWA Historic England

Energy Efficiency and
Traditional Homes

Historic England Advice Note 14

Figure 3.28 - Historic England have published guidance for owners of heritage buildings and
also for policy makers and planners on how to balance the need for improvements in energy

performance with protection of heritage assets.
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4.0 Energy and cost modelling evidence base | Methodology, typologies and specifications

Energy and cost modelling represent the core of

this evidence base. Before presenting the extensive
results of these analysis, this sections summarises

CAg Cs[Noa »80sp[l [éépU[s
modelling.

It explains which building archetypes were

selected, and how different specifications were
modelled.

It also introduces how heat networks were assessed
in this study.

4.1

RAPRGACE B 1, , &
energy and cost

modelling

—

4.2

oPedfigatign
scenarios
modelled

4.3

Note on the
assessment of
heat networks in
this study

4.0 Energy and cost modelling evidence base | Methodology, typologies and specifications
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4.1

Approach to energy and cost modelling




Energy and cost modelling analysis | Purpose and archetype selection

Purpose of energy and cost modelling Domestic archetypes selected

Terrace house

U ] / 95 sqm

J b This building represents
the generic Terrace house

new build typology

Energy and cost modelling constitutes the core of this technical
evidence base. Its purpose is to investigate how different building
archetypes would perform against the metrics in Part L 2021, Policy
option 1 and Policy option 2, using different combination of
specifications. These results can then be used to inform the process of
target setting by officers, and constitute the evidence that the
associated policies are technically achievable. Finally, the cost
modelling can be used to identify the additional cost of these policies

above minimum building regulations compliance (Part L 2021). Low-rise

3/4 storeys
Archetype selection 641 sqm

In order to undertake the energy and cost modelling for this technical This building represents
the generic Low-rise

evidence base, a number of domestic and non -domestic archetypes apartment building -new
had to be identified and assessed. build typology

There is obviously a very wide rage of building types in London and
within each building type an almost infinite variety of buildings. In
discussions with the 18 London boroughs, we have identified 8
building archetypes: four domestic (i.e. terrace house, low -rise,

Non-domestic archetypes selected

medium-rise and high-rise apartment buildings) and four non - Office
domestic (i.e. office, school, light industrial/warehouse and hotel). 7 storeys
4,000 sgm

We have then identified one building for each of these building types o

. . e . . This building represents the
(see adjacent images). The building is obviously just an example and generic office building new
there are inherent limitations (e.g. a primary school was chosen for the build typology
tasAUUI atc s[Cs&»UpGz OUC [
common for technical evidence bases to be based on selected
buildings. It can always be expanded with more buildings/building
types if required by one or several London boroughs.

School
3/4 storeys
6,000 sgm

This building represents the
generic school building new
build typology

24 different scenarios/combinations of specifications

24 different scenarios were modelled, combining different
specifications in terms of fabric and ventilation, heating system and
solar PVs. See section 4.2 and the appendix for further details.
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Figure 4.1~ Graphical representation of the 8 buildings chosen as archetypes

Mid-rise
5 storeys
3,200 sgm

This building represents the
generic Mid-rise apartment
building new build typology

High-rise
15 storeys
15,500 sgm

This building represents the
generic High-rise apartment
building new build typology

Please note that the findings will be
very similar for a high-rise of 40-50
storeys

Industrial
2 storeys
9,000 sgm

This building represents the
generic industrial building
new build typology

Hotel
11 storeys
3,900 sgm

This building represents
the generic hotel building
new build typology
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Specification scenarios modelled




Energy and cost modelling analysis | Specifications modelled

Specification scenarios modelled

S

Heating system Solar PVs

A fair and balanced set of specifications which considered various
levels of performance for fabric and ventilation, heating systems and Business as usual* Gas boiler No
renewable energy provision were modelled. The performance of
Al - - o 3 AR o i ice . . ‘¢ : — L ision of PV
CAsas ass8O[pA&AUa p[O»8) “~pUN aieamdsaa [ a8%EFia 6 p OFLREa cu Ry pegprovisionofPys
[ Ni £CEU4 AEUSIOGIp[» Ga [ 8e8g8iai T&§ asgi g§sCsg} ([:JIAaHO\ge%ergy e§sﬁE ﬁEEesse?n&e:@a U
building fabric, ventilation, heating and renewable energy eat pump
specifications tailored to each archetype that would represent this r'\]/lore efficient

. . t
spread of performance and be practical to build. An example for the eatpump
mid-rise apartment building is provided in this section and the , , ,

. . . o . Table 4.1 - The 24 scenarios modelled are based on different permutations of the above parameters
specific assumptions for all eight building archetypes are all available f LASs GeaeaAOSaa [a eae[la as§O[pAUa Aa NS[OC CU p§ébps
in section 12.0 Appendices. aés8s/E Es[ CEUOa CA[C NUaC [éél Es[ OCa £Qoyetrd} UO EUel }
Part L 2021 compliance modelling outputs
Each of theses 24 different scenarios were modelled for each of the 8
typologies using Part L 2021 accredited software based on SAP 10.2 1 2 3

. - . . Business as Usual* Good Practice Ultra Low Energy
for domeStIC bu'ldlngs (I-e- ElmhurSt DeS|gn SAP 1-7-25 ) and the Description This scenario represents the type of energy  This scenario represents an intermediate level This scenario represents a feasible best

s~ . . — - .. _ " ~ ~ P _efflcienc erfoymance most applicants are of performance: better than businessas usual practice level of performance, approximatel;

NCM meth0d0|ogy for non _} UN § a C /fEs i e /El } FO» a é /] § i * ) J: 0a L [ asedlo(yifliv } ’P bufno&asgoodasu\lralowenergy. :qu\valemlopﬁgwhaus, PP g
~ P .. . . . ~ Floor U-Value (WAm?K) 0.13 . 0.10 . 0.08
3*Joa S*i1 LA8 “UIIlI UEAZO» UecéecCa Esgps§ | TR oo S e " v
emissions, primary energy use and FEE (Fabric Energy Efficiency). Roof U-Value (WimeK) 015 012 010
Soffit U-Value (W/m?K) N/A N/A N/A
Part L modelling outputs for Policy option 1 o ) Lao 120 080
Windows g-value 04 0.5 0.5
Results were analysed to investigate how the different cases would Extemal doors W0 NA A A

perform against the requirements of Policy option 1 in terms of:
A Regulated carbon emissions - % improvement over Part L 2021
A Regulated carbon emissions- 0 & § §[ OO é8p UpN[ Os §

Predictive energy modelling outputs for Policy option 2

The buildings were also modelled using a predictive operational

§Osp»G NU}Ysii £» CUUIiy G2GG &4aGi ~Up
[ 60} 3*Joa S* eaZskd» ' 3&J*-dimesfic N§CAU} U
buildings. They were used to calculate the space heating demand

(SHD) and Energy Use Intensity (EUI) for each scenario and each

building.
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Thermal bridging (W/m2K)

Best practice
(e.g. y-value & 0.04 W/m?K)

Better practice
(e.g. y-value & 0.07 W/m?K)

Good practice
(e.g. y-value & 0.1 W/m?K)

Air Permeability (m3m?2/hr)

3 3 <1

Ventilation system and design

High quality MVHR
Short ducts to outside

Good quality MVHR
Long ducts to outside

High quality MVHR
Long ducts to outside

MVHR heat recovery efficiency

85% 90% 90%

MVHR specific fan power

0.8 W/lis (SAP)
1.75 W/I/s (PHPP)

0.7 W/I/s (SAP)
1.25 W/I/s (PHPP)

0.6 W/I/'s (SAP)
0.85 W/I/s (PHPP)

b, mple .of the three di nt Ieyels of fab nd ventilation efficiency considered.
VLS SNk R A S i

e§| Oa/E}§b§} “Up

I Us’ﬁeg‘ncatlonlslfpr eac@&f]tgese levels are spemflc to each typology. An example for the mid -rise

apartment building can be found on the following pages. The full list of assumptions for each
typology can be found in Appendix.

§[ s
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Mid rise apartment building |

This table summarises the different energy efficiency assumptions modelled based on the three different fabric and ventilatio n scenarios.
The SAP Calculations assume a 5 story building.

1 2 3

Business as Usual* Good Practice Ultra Low Energy

New input for SAP 10.2

Description This scenario represents the type of energy  This scenario represents an intermediate level This scenario represents a feasible best
efficiency performance most applicants are of performance: better than business as usual practice level of performance, approximately
used to deliver. but not as good as ultra low energy. equivalent to Passivhaus

Floor U-Value (W/m?K) 0.13 0.10 0.08

External wall U-Value (W/m?K) 0.18 0.15 0.13

Roof U-Value (W/m?K) 0.15 0.12 0.10

Soffit U-Value (W/m?K) N/A N/A N/A

Windows

U-value (W/m?3K) 1.40 1.20 0.80

Windows g-value 0.4 0.5 0.5

External doors (W/m?K) N/A N/A N/A

Thermal bridging (W/m 2K) Good practice Better practice Best practice

(e.g. y-value & 0.1 W/m?K)

(e.g. y-value & 0.07 W/m?K)

(e.g. y-value & 0.04 W/m?K)

Air Permeability (m3/m2/hr)

<3

<3

<1

Ventilation system and design

Good quality MVHR
Long ducts to outside

High quality MVHR
Long ducts to outside

High quality MVHR
Short ducts to outside

MVHR heat recovery efficiency

85%

90%

90%

MVHR specific fan power

0.8 Wil/s (SAP)
1.75 W/l/s (PHPP)

0.7 W/l/s (SAP)
1.25 Wil/s (PHPP)

0.6 W/I/s (SAP)
0.85 W/l/s (PHPP)

Table 4.3~ Specifications assumed for each level of fabric and ventilation performance for the mid -rise apartment building

f LAs cspN
i §80 sA[ O»8}

t&eaxkdsaa
sUNé[ ps§}
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Energy and cost modelling analysis | Business as usual, Notional building and Part L compliance

Notional building

Part L uses a notional building specification to
»808p[ C8 CAs8 oi[asgi £0su
Rate TER / Target Fabric Energy Efficiency TFEE
/ Target Primary Energy Rate TPER). This is a
predefined set of performance values from

building regulations Part L 2021. The values

differ between domestic and non -domestic
typologies.

Business as usual

LA u&easkbsaa [ a
represent the type of fabric and ventilation
specifications that most applicants in London
EUei} sUOaA&} 8§p ad0ydars
This scenario is unchanged from the 2019 study
and is not intended to be a replica of the
aOUCAEUO[ T i emi} £ZO»aQ

gaef[iaq

aé

TAG
building?
For consistency between the studies it has not
been changed since 2019. We believe that this
approach is acceptable and representative of
t&eakbOsaa [a eae[lan

n&eaxckbs8aa [a eael[ia

0

1

& £ 81 L[ p» s dNotioalthuiidirg ¢ Notional building 2021 Business as usual
(used in 2019 study) (used in 2023 study)
Description This scenario represents the This scenario represents the This scenario represents the type

minimum energy efficiency
performance required by Part L
2013 building regulations.

minimum energy efficiency
performance required by Part L
2021 building regulations.

of energy efficiency performance

most applicants are used to
deliver.

limited to 25% of the floor area

limited to 25% of the floor area

Floor U-Value (W/m?K) 0.13 0.13 0.13
External wall U-Value 0.18 0.18 0.18
(WIm2K)
Koot S\AllePffitkk) £ oN8 [ OC  CU 0.11 0.15
Soffit U-Value (W/m?K) N/A N/A N/A
b} \WinadkO CAs Tl7ac 71
U-value (W/m2K)* 1.40 1.20 1.40
Windows g-value 0.63 0.63 0.40
§ S aerf@Udore (R N/A N/A N/A
\[Viﬁ“adw arg(J cC =ucC /E\'é }Ql[ d&sign, windows are As per design, windows are As per the design

Thermal bridging (W/m 2K)

y-value & 0.05 W/m?K

y-value & 0.05 W/m?K

Good practice
(e.g. y-value é 0.1 W/m?K)

Air Permeability (m3/m2/hr)
at 50 Pa

5

3

Ventilation system and

Natural ventilation with

Natural ventilation with

Good quality MVHR

design intermittent extract fans intermittent extract fans Long ducts to outside
MVHR heat recovery N/A N/A 85%

efficiency

MVHR specific fan power N/A N/A 0.8 W/lI/s (SAP)

1.75 W/l/s (PHPP)

ns Part L 2013 and
pbgéuUpCH

Table 4.4 - Mid -rise apartment example: this table compares the domestic notional building specification from building regulatio
dGda EACA CAs uieaskOsaa [a eae[i0 aéssAE As[CAEUO easg}) A£O CAEa




Energy and cost modelling analysis | Heating systems modelled

Choosing which heating system to assess

Low carbon heat is one of the key pillars of Net Zero Carbon

buildings and it is widely recognised that the industry is currently
going through a paradigm shift. There is a move away from fossil fuel
based heating systems to all electric systems (e.g heat pumps). This
study looked to capture this necessary transition and its impact on
carbon emissions and building energy use respectively.

LAsps #Z£a AUEgses8p OU aUOs aA&Gs ~ £ECa
across all building archetypes, and there is a wide variety and
complexity of heating systems available in the market. In selecting a
heating system for new buildings, there are a series of pros and cons
which must be considered (e.g. efficiency, space, cost, operation and
maintenance, ownership, etc.) which will make a heating system more
suited to some building archetypes than others.

We had to consolidate this into a reduced number of options which

would be representative of new build projects in London. The heating
aGacsgNa sUOGaaxsysps} eé[ O}y aeNN[ pA&Easg}
are therefore different for each building archetype. It is important to

note that the intention for selecting the heating systems proposed

was to give a broad spectrum that would cover most systems typically
seen in these archetypes. It is recognised that other heating systems

not selected in this study may align with the performance metrics or

targets suggested as part of the policy recommendations.

Why are gas boilers being considered as an option?

Gas boilers should not be used in new buildings anymore. However,
the project team wanted to ensure an objective review of heating
Cs§sAOUI U»E85a CA[C EU&i} i 8§
also important to ensure that the cost analysis was fair and
representative of the current minimum building regulations
compliance.
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A B C

Gas boiler Direct electric Heat Pump System
(less efficient)
Communal heat pump

D

Heat Pump System
(more efficient)
Ambient loop heat pump/

Individual heat pump

£O C*-<

sUOaA&k} 8§p8}

Communal air source heat pump (1) communal air source heat
supplying heat interface units in pump ORground loop
all flats supplying individual heat
pumps through an ambient
loop, or
(2) individual air source heat
pump system with DHW tank

Description Communal gas boiler supplying  Direct electric and individual

heat interface units in all flats DHW tank

‘Communal heating distribution
and Distribution Loss Factor (DLF)

Flow and return temperature N/A
T0:C/50:C .

Assumed DLF = 1.5
Heating emitters LTHW radiators fed by HIU

Flow and return temperature
602C/40:C .

Assumed DLF = 1.5
LTHW radiators fed by HIU

Ambient loop or N/A
Assumed DLF = 1.0 or N/A

LTHW radiators fed by individual

Direct electric panel radiators
. P heat pump or warm air

Hot o > ol An 80L hot water store in each
water immersion heater in each water unit
domestic unit
Heating and hot water seasonal 93% 100% 190% space heating 330% space heating
efficiency 210% water heating 280% water heating
Blended efficiencies for SAP models  Blended efficiencies for SAP models
1/2/3: 200% /201% / 204% 1/2/3: 304% / 300% /293%
Showers & 2 showers ™ 8 I/min each 2 showers ™ 8 I/min each 2 showers ™ 8 I/min each 2 showers ~ 8 I/min each

Waste Water Heat Recovery No WWHR assumed No WWHR assumed No WWHR assumed No WWHR assumed

Internal lighting 30 light bulbs @5W and 95IW 30 light bulbs @5W and 95IW 30 light bulbs @5W and 95IW 30 light bulbs @5W and 95IW

Table 4.5 - Example of the four different heating systems considered for the mid -rise
apartment building. Although the same number of systems are considered for each typology,
the detailed heating system selection and specifications are specific to each typology.

ol © 1A = £ € a m ma Tt A m1T A= Ar|§‘|

LARGE / DISTRICT l_‘

SMALL A1 SMaLLAZ MEDIUM &1 MEDIUM A2 LARGE A1 LARGE A2
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) !

&I ter
‘::f}fff g
<
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Figure 4.2 - Heat pumps are available in many different types and scales, from individual
systems to large scale heat pumps (© Etude for the Greater London Authority). This
study sought to select relevant solutions for each archetype, but more are possible.
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Mid rise apartment building | Building services CE,
+

This table summarises the different heating system assumptions modelled based on the four different scenarios. New input for SAP 10.2

A

Gas hoiler

Description Communal gas boiler supplying
heat interface units in all flats

Communal heating distribution Flow and return temperature
and Distribution Loss Factor (DLF) 703C/50:C .
Assumed DLF = 1.05

Heating emitters LTHW radiators fed by HIU

Hot water system HIU provides instantaneous hot
water

Heating and hot water seasonal 93%

efficiency

Showers 2 showers ™ 8 I/min each

Waste Water Heat Recovery No WWHR assumed

Internal lighting 10 light bulbs @ 5W and 95IW

Table 4.6 — Specifications assumed for each type of heating system for the mid -rise apartment building

A Please note that direct electric heating should be combined with an ultra -low level of energy use, delivered by an appropriate i ndependently certified quality assurance standard, (e.g. Passivhaus.
Otherwise, it introduces a significant risk of high energy bills for the occupants.

13.0 Appendices
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Energy and cost modelling analysis | Approach to PVs

Choosing which PV area to assess

To ensure a robust and accurate evidence base for this study a PV
feasibility study was undertaken for each building typology, which ‘
estimated the likely renewable energy generation from PV panels. \

This page summarises its key conclusions, including the peak
electrical generation output ( KWp), the area of PV panels and the
approximate percentage of total roof area used for PV panels.

The area for PVs and respective outputs, have been informed by
similar projects, current and emerging PV panel outputs, and efforts
CU [}YeUs[C8&8 “Up [ u»UU} ép[sChAaEss8O ép]s

A —
&) (=5 |
¥ = 0
Mﬁﬁ 0

g|d

Detailed PV assumptions q

Jinko - Tiger Neo N -

Manufacturer Longi Hi-MO6 Scientist 54 cell type 72 cell
Power output, W 425 575

PV panel dimensions (mm): 1722 x 1134 1722 x 1134
PV panel efficiency: 22.5% 22.6%
Minimum distance to parapets: Approx 0.6m
Minimum distance to other roof structures: Approx 1m
Maximum overshading of PVs:

(allowable shading losses) 10%

Other electrical losses: 14%

Terrace houses™ 8 units

Mid-rise apartment building

33.2 kWp

54.5 kKWp

152 m? of PV panels

250 m? of PV panels

36% of roof area

33% of roof area

Low-rise apartment building

High-rise apartment building

234kWp
56 p Ul s Al

38 kWp

g

107 m? of PV panels

170 m? of PV panels

40% of roof area

21% of roof area

Office

Industrial building

54.8 KWp

76.7 KWp

432 m? of PV panels

666 m? of PV panels

70% of roof area

25% of roof area

Max PV option

School

Hotel

135.5 KWp

45 kWp

608 m? of PV panels

202 m? of PV panels

25% of roof area

50% of roof area

Figure 4.3 ~ Summary of PV assumptions confirming total PV panel area andkWp output




Mid rise apartment building |

This table summarises the different sizes of PV system assumed.

Solar PVs

Description This assumes a clear effort to design the roof
in order to maximise the area of PVs.

Photovoltaic Panels kWp) 55

Assumed area (Panel area) 250m?

Tilt 10° (Horizontal)
Shading Average/unknown
Battery capacity (kWh) N/A

Table 4.7~ Specifications assumed for the PV system

13.0 Appendices

Photovoltaics (PVs)

&

New input for SAP 10.2
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4.3

Note on the assessment of heat networks in this study




Connection to heat networks as a planning policy requirement

I O ENéUpPpC[ OC é[pC U :UO0rUOGOA }Sss[pi UOE — . 3 » MAYOR OF LONDON )» a

in the last 15 years London Heat

28[ C OSCEUpia A[es§s i§80 [ s§OCp[I é[pC [ Network Manual Il
UO}UO i UpUe»Aad acCp[Cs&8»G CU }&§s[pi UOEa /Ea > a

in the last 15 years. Alongside efforts to improve energy efficiency of

buildings and increase renewable energy generation, heat networks

Ales 1880 sUOaAk}s8ps} [a UOS U° CAs NuUac cu §

to planning officers to accelerate heat decarbonisation in London.

Connection to district heating remains a policy requirement in the

London Plan in Heat Network Priority Areas.

LAS :UOYUO GI[O »&Ze8a AS[C O8BCEUpPl A €DPA uoowon g a

AESpPp[ psAGa [ O} ¢éi[OO&EO» »emE [ Oss assgla , _— —

gOOd qua“ty heat networks. Figure 4.4 - The two versions of the London Heat Network Manuals published by the Greater

. . London Authority in 2014 and 2021 seek to increase the quality of new heat networks in London
Heat network: clarification on terminology

OUp CAs ¢éepeéUas8 U CAgka psgeéeupCz CAgs Cs8pN uAs[C O8SCEUpI O #Za CU i s
understood as building heating systems going beyond the scale of an

Major development proposals within Heat Network Priority Areas should have

[ é [ b C N § O C | é /cEi } /CEO » e E A /CES A E /CEi i | § p § ’ § b MAYOR OF LONDON U N a communal low-temperature heating system:
Heat networks connect several buildings together and to a low THE " ectordance with e folowing hesting hieraram o
carbon heat source. Heat networks currently provide 2% of building LONDON a) connectto local existing or planned heat networks

P L A N b) use zero-emission or local secondary heat sources (in conjunction

heating requirements in the UK. with heat pump, if required)

c) use low-emission combined heat and power (CHP) (only where there
is a case for CHP to enable the delivery of an area-wide heat network,
meet the development's electricity demand and provide demand
response to the local electricity network)

Scope of this report

d) use ultra-low NOx gas boilers

This report shows how heat networks can be evaluated under Policy
option 1 and 2. It does not include an assessment of the benefits and
disadvantages of heat networks.

2

CHP and ultra-low NOx gas boiler communal or district heating systems
should be designed to ensure that they meet the requirements in Part B
of Policy S| 1 Improving air quality

3

where a heat network is planned but not yet in existence the development
should be designed to allow for the cost-effective connection at a later
THE SPATIAL DEVELOPMENT date.

STRATEGY FOR GREATER LONDON

Heat networks should achieve good practice design and specification
MARCH 2021 geose g i

standards for primary, secondary and tertiary systems comparable to those
set out in the CIBSE/ADE Code of Practice CP1 or equivalent.

Figure 4.5 - The London Plan (2021) refers to Heat Network Priority Areas (which cover
approximately half of London) including its entire central area, where heat networks are
expected to be the favoured heating strategy. Connection to local or existing planned heat
networks is then top of the list, without any clear reference to its carbon performance.

4.0 Energy and cost modelling evidence base | Methodology, typologies and specifications
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Types of heat networks in London

One generic term, very different types of heat networks
LA Cgs8pNa G} ZaCpAEsC Ag[ CAEO»0 Up uAsg[ C O8CEUp)
realities in London. A review of the existing and planned heat

networks showed a wide range of heat networks varying in terms of:

Legacy network
seeking to

Energy from
Waste
(DH1)

A Heat generation: e.g. gas-fired CHP, gas boilers, heat pumps,
waste heat or Energy from Waste.

de-carbonise

(DH2)
A Status: their growth may be complete or they may want to expand

further.

A Scale ranging from a few blocks to heat networks spanning over

different London boroughs. Figure 4.6 - The two types of heat networks assessed in the Towards Net Zero Carbon study

A Supply temperature: most heat networks operate at a temperature
of 80°C or above but there is a drive towards lower temperatures.

3C #£a CAgps§ Ups OUC éUaaskiig§ CU NU}SI [ ua»sbOspAas As[C OsCEUpia A&O
London. However, three conclusions emerged:

1. As the focus of this study is new buildings, we sought to model the

. . Developments connecting to gas-based district heat networks (DHNs) may also
type of networks which are seeking to expand as they are the ones ° : U ( ) may

find it more challenging to achieve significant on-site carbon reductions beyond

to which the Council is likely to mandate connection to. Part L 2021 until the decarbonisation strategies for these networks begin to take
effect. Developments in Heat Network Priority Areas (HNPAs) are expected to
2. Energy from Waste systems (and particularly waste incineration connect to a network where possible to support London’s decarbonisation

provided the network has a decarbonisation strategy. Further detail on DHN

plants) are currently considered by the UK Government as o S -
connections is provided in the guidance.

strategically important for management of municipal waste, with
heat being a by product of this process. This was therefore Figure 4.7 - An extract from the GLA energy guidance cover note published in 2022,

considered as the first heat network scenario (DH1). acknowledges the challenge associated with gas-based heat networks and requires them to
have a decarbonisation strategy

3. Some networks using fossil fuels (e.g. Olympic Park, Citigen) are
seeking to grow and decarbonise. Therefore a heat network still
using gas-fired CHP and boilers but relatively well advanced on its
way to decarbonisation (40% heat pumps) was also modelled to
see how it would perform. This was the second heat network
scenario (DH2).




Heat networks case studies modelled in the Towards Net Zero Carbon study

DH1 | Energy from Waste DH2 | Fossil fuel based heat network seeking to grow and decarbonise

Figure 4.7 - Energy from Waste heat networks are centred around using heat that is produced
by the process of waste incineration (above the North London Edmonton incinerator)
distributing that heat to homes close to it or much further (Photograph: pxl.store/Alamy)

Figure 4.8 - The vast majority of large existing heat networks burn fossil fuels in an Energy
Centre (through CHPs and gas boilers). In order to decarbonise, they will seek to generate a
growing proportion of their heat with heat pumps. DH2 represents a network targeting a 40%

Generation mix

Indicative generation mix used by the BRE
to derive carbon factor: 97% heat pump
with heat recovered from waste
combustion (COP of 10) and 3% back-up
gas boilers (efficiency of 90%)

Approach to estimated carbon content of
heat

Emissions associated with the incineration
of waste in the carbon content of heat are
disregarded.

Table 4.8~ Characteristics of DH1 assumed for the energy modelling

4.0 Energy and cost modelling evidence base | Methodology, typologies and specifications

proportion of heat from heat pumps.

Generation mix (target)

Potential generation mix for a gas -fired
CHP/ boilers significantly committed to
decarbonisation:

A 40% gas-fired CHP

A 20% gas-fired boilers

A 40% air source heat pump

Approach to estimated carbon content of
heat

Directly related to the generation mix and
in particular the use of fossil fuels.

Table 4.9 ~ Characteristics of DH2 assumed for the energy modelling
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The scope of the heat network analysis in this study

Purpose of the heat networks analysis in the TNZC study

This report shows how heat networks can be evaluated under Policy
option 1 and 2.

Analysis has been undertaken for:

A Two types of networks; DH1 which represents a network utilizing
energy from waste and DH 2 a Legacy network seeking to
decarbonise.

A a mid-rise apartment to understand what is required for domestic
buildings.

A a school to understand what is required for non -domestic
buildings.

The study uses generic carbon content of heat that are set out in SAP
and NCM/SBEM, which vary for the different types of heat network.
Carbon calculations are not based on actual forecast of the likely
carbon content of heat of that network.

4.0 Energy and cost modelling evidence base | Methodology, typologies and specifications

Exclusions

The main purpose of this report was not to consider heat networks in
detail. The following exclusions were agreed with the London
boroughs.

A

A

This report does not include an assessment of the benefits and
disadvantages of heat networks, or their costs/benefits.

Assessment and comparison of various types of heat network
(fossil fuel, heat pumps, waste heat and energy from waste) and
non heat network solutions with net zero carbon standards.

Detailed analysis on the feasibility of heat networks and further
calculations to demonstrate how low carbon they are.

Demonstrate how the GLA guidance can be used to expand
higher carbon networks or enable the transition to low carbon
networks.

Analysis of new developments that may be next to an inefficient
estate, building a larger case for this development to connect as a
yAéei al

This report only looks at two types of network, a Legacy network
seeking to decarbonise and a heat network from Energy from
Waste. Other types of networks exist but have not been included.

Only the mid -rise apartment was tested for domestic buildings
and the school was tested for non -domestic, the other typologies
in this report have not been tested.

The testing carried out does not include sleeving.
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5.0

Energy modelling analysis for Part L 2021 compliance



5.0 Energy modelling analysis for Part L 2021 compliance

Before considering how Policy options 1 or 2 can
go beyond the minimum requirements set by Part L
2021 it is important to assess and understand how
the different archetypes and cases would perform
against the different criteria of Part L 2021.

It will enable to identify, for each archetype, which
combination of specifications are effectively no
longer possible anyway and which ones would still
comply, before further policies would apply

[ OUCAsp u” Ai Cspai

5.0 Energy modelling analysis for Part L 2021 compliance

Part L 2021 compliance for domestic buildings

5.1.1 5.1.2 5.1.3 5.14

Part L 2021 Part L 2021 Part L 2021 Part L 2021

compliance for compliance for compliance for compliance for

terrace house low-rise mid-rise high-rise
apartment apartment apartment
building building building

Part L 2021 compliance for non-domestic buildings

5.2.1 5.2.2 5.2.3 5.24

Part L 2021 Part L 2021 Part L 2021 Part L 2021

compliance for compliance for compliance for compliance for

office building primary school industrial building hotel
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How to read the tables in this section?

Developments must meet or exceed three criteria to pass Part L 2021, which are calculated

based on the notional building: target primary energy rate (top right), target emission rate
(bottom right) and, for residential developments, the target fabric energy efficiency (FEE)

rate (bottom left). The tables created for each typology summarise how each case that has

been modelled for this study would perform against these criteria. Cells in green or red

indicate whether the scenario would pass or fail the Part L 2021 target. Percentages indicate

how much the design either exceeds or fall short of the required target. Developments will
not achieve Building Regulations compliance if they fail one or more of the three criteria.

With PV
Part L ot o
i i ea ea
Compliance Gas Direct
P boiler electric ~ PUMP pump

less efficient more efficient

Business as
usual
Good

practice

Ultra-low
energy

Fabric & ventilation

Table 5.1 ~ Part L compliance - The 3 metrics combined and
assessment of overall compliance

The summary table above brings together all
criteria, summarising which of the scenarios would

Go[ Al 0 Up uG[aad G[pC
Would not

pass all 3

metrics of

Part L 2021  PartL 2021 compliance

Fail Pass

Fabric energy efficiency (FEE) metric

FEE
SAP 10.2

d Gd Ayeile pb[ 111
Busie & S
= usual
.0
8
=
2 Sz 0%
3 practice
Q
S
& Ultra-low
31%
energy

Table 5.2 ~ Performance of each case in
terms of Fabric Energy Efficiency (FEE)
against the Part L 2021 limit

Primary energy metric

Primary energy
SAP 10.2
Part L (reg)

Business as
usual

Good
practice

Fabric & ventilation

Ultra-low
energy

Table 5.3~ Performance of each case in terms of Primary Energy against the Part L 2021 limit

CO, metric

Reduction in CO, -
SAP 10.2
Part L (reg)

Business as
usual

Good
practice

Fabric & ventilation

Ultra-low
energy

Gas
boiler

-17%

-9%

22%

Gas
boiler

-14%

-6%

22%

With PV

. Heat
Direct

electric p”"_‘?

less efficient

-39% -12%

-17% 16%

18% 33%

With PV
. Heat
Direct
electric p”WF’
less efficient

37% 58%
49% 66%
67% 79%

Heat
pump

more efficient

70%

7%

90%

Heat
pump

more efficient

86%

90%

96%

Table 5.4 ~ Performance of each case in terms of CO, against the Part L 2021 limit
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Part L 2021 compliance for domestic buildings

5.0 Energy modelling analysis for Part L 2021 compliance
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0.1.1

Part L 2021 compliance for terrace house

I
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5.0 Energy modelling analysis for Part L 2021 compliance




Terrace house | Compliance with Part L 2021

D Primary energy metric has a With PV
- H U | minor effect Primary energy
‘ o - _ SAP 10.2 Gas Direct Heat Heat
U The use of the new primary Part L (reg) boiler electric pump pump
energy metric incentivises less efficient  more efficient
improvements to the
- . Business as @ Py " 5
Part L compliance - The 3 metrics combined b“"?"”g fabnc.andlor the c usual 1% 16% 62% 67%
choice of heating and hot .%
With PV water system. Homes are b= G
RATHE . therefore required to either 2 oo 20% 8% 72% 75%
Compliance Gas  Direct ~ Heat - Heat , e practice
boiler  electric ~ PUMP - Pump have a better fabric when 2
using fossil fuels or use a 3
Business as heat pump - Uhreslom 43% 37% 83% 84%
5 usual ’ energy
k!
5 pzi%ge Table 5.7 ~ Performance of each case in terms of Primary Energy against the Part L 2021 limit
é
® Ultra-low
energy CO, metric does very little
Table 5.5~ Combination of compliance with the different The CO, metric does not disincentivise the use of gas. It does little
metrics in Part L 2021 and assessment of overall compliance to ensure buildings reduce their carbon emissions further.
Fabric energy efficiency incentivises good fabric With PV
. - : Reduction in CO, -
The fabric energy efficiency metric encourages FEE AP 10.2 2 Heat Heat
. 11 4 N e IR 1 SAP 10.2 S 0. Gas Direct
G»UU} ep[ s CAslsEl § @8 P »Ed ( ' Part L (reg) boiler electric pump pump
fabric and ventilation systems. less efficient  more efficient
Business as -16% Business as 4% 5206 9206 95%
= usual c usual
= S
Would not © ©
pass all 3 = =
_ o Good 3 @ Good 0 0 0 0
metrics of i practice 2% & practice 23% 64% 98% 99%
Part L2021  Part L 2021 compliance ) o
E Ultra-l E Ultra-|
ra-low ra-low
i 20% 0 0, 0 0
Fail Pass energy 0 energy 45% 79% 103% 104%
Table 5.6 Performance of each case in Table 5.8 ~ Performance of each case in terms of CO, against the Part L 2021 limit

terms of FEE against the Part L 2021 limit




5.1.2

Part L 2021 compliance for low-rise
apartment building

5.0 Energy modelling analysis for Part L 2021 compliance
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Low-rise apartment building | Compliance with Part L 2021

Primary energy metric does With PV
i Primary ener
very little | SArIZ 109 ay ae i Heat Heat
The use of the new primary Part L (reg) boiler electric pump pump
energy metric does little to less efficient  more efficient
incentivise improvements to :
Part L compliance - The 3 metrics combined the building fabric and/or - Buﬁ;ﬁ:ﬁ = 4% -4% 14% 48%
the choice of heating and S
Withi PV hot water system. Only the %
c PartL cos Dot Heat  Heat direct electric system for the 2 p(ri?:(t)i?:e 20% 14% 30% 58%
el boller  electric ~ PUMP - PUMP worst performing fabric is _?:3
non-compliant. E

Business as >< >< >< >< Ultra-low 42% 38% 51% 71%
usual energy

S
S
5 Good — . . . .
; practice Table 5.11 = Performance of each case in terms of Primary Energy against the Part L 2021 limit
o
g
® Ultra-low
ey CO, metric does very little
Table 5.9 ~ Combination of compliance with the different The CO, metric does not disincentivise the use of gas. It does little
metrics in Part L 2021 and assessment of overall compliance to ensure buildings reduce their carbon emissions further.
Fabric energy efficiency incentivises good fabric With PV
. - . Reduction in CO,, -
The fabric energy efficiency metric encourages FEE 2 H H
. T 4 N 6B - A A SAP 10.2 SAP 10.2 Gas Direct eat eat
d ) . um um
u ».U U} e.b .[ s CAsBH § @8 p el ( Part L (reg) boiler electric pump pump
fabric and ventilation systems. less efficient  more efficient
Business i
4 as -14% Business as 7% 55% 67% 84%
= usual c usual
= S
Would not © ©
pass all 3 = =
: 5] Good 0 @ Good 0 0 0 9
metrics of i practice 4% & practice 22% 64% e 89%
Part L2021  Part L 2021 compliance ) o
E Ultra-l E Ultra-|
ra-low tra-low
i 28% 0 0 0 0
Fail Pass energy 0 energy 43% 7% 86% 96%
Table 5.10  Performance of each case in Table 5.12 ~ Performance of each case in terms of CO, against the Part L 2021 limit

terms of FEE against the Part L 2021 limit
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Mid -rise apartment bulding | Compliance with Part L 2021

Primary energy metric has a
minor effect

The use of the new primary
energy metric incentivises
improvements to the

Part L compliance - The 3 metrics combined building fabric and/or the
choice of heating and hot

With PV water system. Homes are
Corzzlrital;\ce Gas Direct Heat Heat therefore required to either
boiler electric ~ PumP  pump have a better fabric when

less efficient more efficient

using fossil fuels or use a
Business as
usual ><><><>< heat pump.

Good
practice

Fabric & ventilation

Ultra-low
energy

Table 5.13 ~ Combination of compliance with the different
metrics in Part L 2021 and assessment of overall compliance

Fabric energy efficiency incentivises good fabric

The fabric energy efficiency metric encourages FEE
u» U0} ép[ s CAaisigin §a@gp & ¢ SAP 10.2
fabric and ventilation systems.
Business as 11%
= usual
=)
Would not ©
pass all 3 b=
i o Good o
metrics of °>Z! practice 4%
Part L2021  Part L 2021 compliance )
g
£ Ultra-low
- 0,
Fail Pass energy 26%

Table 5.14 ~ Performance of each case in
terms of FEE against the Part L 2021 limit

With PV
Primary energy
SAP 10.2 Gas Direct T:;lt '1?:“
Part L (reg) boiler electric pump pump

less efficient  more efficient

Business as

-2% -12% 8% 38%
c usual
il
8
E Good
> . 11% 2% 20% 45%
e practice
L
8
& Ultra-low
28% 22% 36% 54%
energy

Table 5.15 ~ Performance of each case in terms of Primary Energy against the Part L 2021 limit

CO, metric does very little

The CO, metric does not disincentivise the use of gas. It does little
to ensure buildings reduce their carbon emissions further.

With PV
Reduction in CO, -
SAP 10.2 Gas Direct Tj?su Tﬁnat
Part L (reg) boiler electric pump pump

less efficient  more efficient

EIEL 225 1% 46% 57% 72%
c usual
S
8
E Good
e ! 13% 53% 62% 75%
o3 practlce
o
8
'-‘E Ultra-low

29% 64% 72% 81%
energy

Table 5.16 — Performance of each case in terms of CO, against the Part L 2021 limit
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Part L 2021 compliance for high-rise
apartment building

5.0 Energy modelling analysis for Part L 2021 compliance
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High-rise apartment building | Compliance with Part L 2021

Primary energy metric does
very little

The use of the new primary
energy metric does little to
incentivise improvements to
the building fabric and/or
the choice of heating and

Part L compliance - The 3 metrics combined

With PV hot water system. Only the
Part L direct electric system for the
Compliance Gas Direct Heat Heat . o
boiler  electric ~ PUMP  pump worst performing fabric is
less efficient more efficient
non-compliant.

Business as
5 usual
s
& Good
> a
o practice
2
5
i Ultra-low

energy

Table 5.17 ~ Combination of compliance with the different
metrics in Part L 2021 and assessment of overall compliance

Fabric energy efficiency incentivises good fabric

The fabric energy efficiency metric encourages FEE
u» U0} ép[ s CAaisigin §a@gp & ¢ SAP 10.2
fabric and ventilation systems.
Business as 12%
= usual
=)
Would not ©
pass all 3 b=
i o Good o
metrics of °>Z! practice 0%
Part L2021  Part L 2021 compliance )
g
£ Ultra-low
- 0,
Fail Pass energy 8%

Table 5.18 ~ Performance of each case in
terms of FEE against the Part L 2021 limit

With PV
Primary energy
SAP 10.2 Gas Direct T:;lt '1?:“
Part L (reg) boiler electric pump pump

less efficient  more efficient

IS CE 7% -18% 9% 41%
c usual
il
8
E Good
> . 20% 11% 28% 50%
3 practice
o
8
£ Ultra-low

29% 27% 37% 58%
energy

Table 5.19 ~ Performance of each case in terms of Primary Energy against the Part L 2021 limit

CO, metric does very little

The CO, metric does not disincentivise the use of gas. It does little
to ensure buildings reduce their carbon emissions further.

With PV
Reduction in CO, -
SAP 10.2 Gas Direct Tj?su Tﬁnat
Part L (reg) boiler electric pump pump

less efficient  more efficient

EIEL 225 6% 5206 60% 75%
c usual
S
8
E Good
e ! 16% 56% 65% 77%
o3 practlce
o
8
'-‘E Ultra-low

24% 63% 69% 81%
energy

Table 5.20 — Performance of each case in terms of CO, against the Part L 2021 limit
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Part L 2021 compliance for non-domestic buildings

5.0 Energy modelling analysis for Part L 2021 compliance
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Part L 2021 compliance for office building

5.2.1

alysis for Part L 2021 compliance
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Office building | Compliance with Part L 2021

Part L compliance - The 2 metrics combined

With PV

Part L
Heat Heat

H Gas
Compliance bailor VRF pump  pump

Business as
usual

Good
practice

less efficient more efficient

Fabric & ventilation

Ultra-low
energy

Table 5.21 ~ Combination of compliance with the different
metrics in Part L 2021 and assessment of overall compliance

Metrics combined

Both building regulations metrics (primary
energy and carbon) have been overlayed in the
table above.

Our analysis shows that Part L2 2021 is not very
effective at preventing fossil fuel heating from
complying with building regulations or at
encouraging better fabric, ventilation and
heating systems.

Primary Energy and CO,
metrics

Results show that all,
except CA §
ass8O[pAEU €0} &8P
[ & @& aoenplyi with the
primary energy target.

Primary energy (with the

50% PV area) is not

adding any incentives to
increasing fabric or system
performance, in addition

to the CO , metric.

Would not
pass both
metrics of

Part L 2021 Part L 2021 compliance

Fail Pass

alla i UE

Primary energy
NCM - SAP 10.2
Part L (reg)

§pad

=N

siness as
usual

Good
practice

Fabric & ventilation

Ultra-low
energy

Reduction in CO, -
NCM - SAP 10.2
Part L (reg)

Business as
usual

Good
practice

Fabric & ventilation

Ultra-low
energy

&égu/Eé§aa

Gas
boiler

-8%

14%

25%

Gas
boiler

-22%

7%

26%

With PV
Heat
VRF pump
less efficient
15% 9%
31% 27%
33% 31%

With PV
Heat
VRF pump
less efficient
13% 6%
29% 25%
32% 30%

PV area covering 50% of the building footprint area

Heat
pump

more efficient

16%

32%

33%

Table 5.22 ~ Performance of each case in terms of Primary Energy against the Part L 2021 limit

Heat
pump

more efficient

14%

30%

32%

Table 5.23 ~ Performance of each case in terms of CO, against the Part L 2021 limit
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Part L 2021 compliance for primary school
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5.0 Energy modelling analysis for Part L 2021 compliance
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Primary school building | Compliance with Part L 2021

l”]E U!]Dngnn

Part L compliance - The 2 metrics combined

With PV
Part L oat ot
: f eal eal
Compliance Gas Direct
P boiler electric ~ PUMP pump
less efficient more efficient
Business as
5 usual
s
5] Good
> A
3 practice
Q
8
L Ultra-low
energy

Table 5.24 = Combination of compliance with the different
metrics in Part L 2021 and assessment of overall compliance

Metrics combined

Both building regulations metrics (primary
energy and carbon) have been overlayed in the
table above.

Our analysis shows that Part L2 2021 is not very
effective at preventing fossil fuel heating from
complying with building regulations or at
encouraging better fabric, ventilation and
heating systems.

5.0 Energy modelling analysis for Part L 2021 compliance

Primary Energy and CO,
metrics

Results show that all
proposed scenarios
comply with the primary
energy and carbon

targets.
Would not
pass both
metrics of
Part L 2021 Part L 2021 compliance

Fail Pass

Primary energy
NCM - SAP 10.2
Part L (reg)

Business as
usual

Good
practice

Fabric & ventilation

Ultra-low
energy

Table 5.25 ~ Performance of each case in terms of Primary Energy against the Part L 2021 limit

Reduction in CO, -
NCM - SAP 10.2
Part L (reg)

Business as
usual

Good
practice

Fabric & ventilation

Ultra-low
energy

Gas
boiler

52%

34%

91%

Gas
boiler

27%

26%

636%

With PV
. Heat
Direct
electric p”"?‘?
less efficient

21% 81%
13% 45%
85% 88%

With PV
. Heat
Direct
electric pump
less efficient

11% 75%
3% 40%
73% 83%

PV area covering 25% of the building footprint area

Heat
pump

more efficient

83%

45%

88%

Heat
pump

more efficient

7%

40%

83%

Table 5.26 ~ Performance of each case in terms of CO, against the Part L 2021 limit
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Part L 2021 compliance for industrial building

5.2.3

alysis for Part L 2021 compliance
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Industrial building | Compliance with Part L 2021

Part L compliance - The 2 metrics combined

With PV
Part L Four Heat
. eal
Compliance Gas i
P boiler VRF pipe  pump
chiller more efficient
Business as
s usual
s
& Good
> .
3 practice
L
2
i Ultra-low
energy

Table 5.27 ~ Combination of compliance with the different
metrics in Part L 2021 and assessment of overall compliance

Metrics combined

Both building regulations metrics (primary
energy and carbon) have been overlayed in the
table above.

Our analysis shows that Part L2 2021 is not very
effective at preventing fossil fuel heating from
complying with building regulations or at
encouraging better fabric, ventilation and
heating systems.

5.0 Energy modelling analysis for Part L 2021 compliance

Primary Energy and CO,
metrics

Results show that all
proposed scenarios
comply with the primary
energy target, apart from
»[a i UE 8p E
[a eae[la [O
ép[sCAEs88O |
For schemes with a gas
boiler, the primary energy
metric is incentivising the
use of better fabric
performance for the
Industrial typology. For
any scheme without a gas
boiler, it does not
incentivise the use of

&C
}
i

ion

§ 1

Fabric &o@emﬂat

=

p

Primary energy
NCM - SAP 10.2
Part L (reg)

Business as
usual
a/ZOgaa

R0

el =
-~ o

Good
practice

3]}
= @

Ultra-low
energy

Reduction in CO, -

better fabric performance.

Would not
pass both
metrics of
Part L 2021

Fabric & ventilation

Part L 2021 compliance

Fail Pass

NCM - SAP 10.2
Part L (reg)

Business as
usual

Good
practice

Ultra-low
energy

Gas
boiler

-5%

-11%

4%

Gas
boiler

0%

6%

21%

With PV
Four pipe Heat
VRF chiller pump
more efficient
44% 42% 56%
44% 42% 56%
A47% 48% 63%

Table 5.28 ~ Performance of each case in terms of Primary Energy against the Part L 2021 limit

With PV
Four pipe Heat
VRF chiller pump
more efficient
41% 40% 53%
41% 40% 53%
48% 46% 61%

Table 5.29 ~ Performance of each case in terms of CO, against the Part L 2021 limit
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Part L 2021 compliance for hotel

5.0 Energy modelling analysis for Part L 2021 compliance
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Hotel building | Compliance with Part L 2021

Part L compliance - The 2 metrics combined

With PV
Part L Heat Heat Heat
; Gas ea ea e
Compliance boiler  PUMP  pump  pump

(220) (400/300) (450/300)

Business as
usual
Good

practice
Ultra-low
energy

Table 5.30 ~ Combination of compliance with the different
metrics in Part L 2021 and assessment of overall compliance

Fabric & ventilation

Metrics combined

Both building regulations metrics (primary
energy and carbon) have been overlayed in the
table above.

Our analysis shows that Part L2 2021 is not very
effective at preventing fossil fuel heating from
complying with building regulations or at
encouraging better fabric, ventilation and
heating systems.

5.0 Energy modelling analysis for Part L 2021 compliance

Primary Energy and CO,
metrics

Results show the same
pattern of pass/fail as
primary energy as for CO,
emission reductions.

Primary energy (with the
50% PV area) does not
add any incentive to
increase fabric or system
performance, in addition
to the CO , metric.

Would not
pass both
metrics of

Part L 2021 Part L 2021 compliance

Fail Pass

Primary energy
NCM - SAP 10.2
Part L (reg)

Business as
usual

Good
practice

Fabric & ventilation

Ultra-low
energy

Table 5.31 ~ Performance of each case in terms of Primary Energy against the Part L 2021 limit

Reduction in CO, -
NCM - SAP 10.2
Part L (reg)

Business as
usual

Good
practice

Fabric & ventilation

Ultra-low
energy

Gas
boiler

0%

3%

7%

Gas
boiler

-2%

2%

4%

With PV
Heat Heat
pump pump
(220) (400/300)
-17% 8%
-13% 11%
-6% 17%

With PV
Heat Heat
pump pump
(220) (400/300)
-18% 7%
-13% 10%
-7% 16%

Heat
pump
(450/300)

8%

11%

17%

Heat
pump
(450/300)

8%

11%

16%

Table 5.32 ~ Performance of each case in terms of CO, against the Part L 2021 limit
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6.0

Energy modelling analysis for Policy option 1
(Carbon improvement over the notional
building using the Part L framework )



6.0 Energy modelling analysis for Policy option 1

Policy option 1 uses the Part L framework, and in
particular its CO, metric to go beyond the
requirements of Part L 2021 of the Building
Regulations. Demonstration of compliance with
these requirements is evidenced by the use of Part
L modelling.

This section provides, for each archetype, the
performance of each case against the CO,
requirement of Part L 2021. This enables to see
which cases comply with the 35% CO, reduction
over Part L 2021 currently required by the GLA
energy guidance (2022). It also enables to see
which cases would not comply and which ones
would perform significantly better.

Based on the findings of section 5.0, we can

overlay compliance with all criteria in Part L 2021

with the CO, reduction over the Part L 2021 limit

from this section. This enables to see whether and

how planning policy option 1 would be successful

at incentivising the design and construction of

i §CCs&p iemi})EO»az EAAEsSA [}
option 1 would effectively apply.

In terms of energy efficiency, this section also
provides, for each archetype, the performance of
§[sA "[ipAas [ O}
requirement from the GLA.

A particular analysis on heat networks has also
been undertaken to investigate how they are likely
to perform under policy option 1.

6.0 Energy modelling analysis for Policy option 1

Policy option 1 - Part L analysis for domestic buildings

6.1.1

Policy option 1 -
Part L analysis for

6.1.2

Policy option 1 -
Part L analysis for

6.1..3

Policy option 1 -
Part L analysis for

6.14

Policy option 1 -
Part L analysis for

terrace house low-rise mid-rise high-rise
apartment apartment apartment
building building building
Policy option 1 - Part L analysis for nondomestic buildings
6.2.1 6.2.2 6.2.3 6.2.4

Policy option 1 -
Part L analysis for
office building

y ECAEUOL T G-

(E|

Policy option 1 -
Part L analysis for
primary school

¢spa GUI &s G

Policy option 1 -
Part L analysis for
industrial building

Policy option 1 -
Part L analysis for
hotel

Policy option 1 - how are heat networks assessed and how do they perform?

FOaC CAs

(&§ :§8[ OO0

Policy option 1 - summary
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How to read the tables in this section?

Most tables in this section indicate, , o With PV
for each archetype, which carbon R
_ ’ SAP 10.2 Gas Direct Heat Heat
reduction over Part L 2021 is
uction ov oLl GLA (reg) boiler electric pump pump
achieved by each combination of less efficient  more efficient
fabric and ventilation specifications
and heating systems, all with PVs. >< >< ><
c
§=]
The results are colour coded usinga | 8
. . =
clear key ranging from darll< rgd (i.e. 3 Goct)_d 53% 62% 75%
over the Part L 2021 CO, limit), b practice
through light red (better than the 'é
Part L 2021 CO, limit but not T Ultra-low 64% 79%
energy

compliant with the 35% requirement)
to dark green (>80% reduction over
the Part L 2021 CO, limit).

Table 6.1 ~ Performance of each case in terms of CO, against the Part L 2021 limit

35%
compliant

Cases which comply with the 35%
requirement are circled in blue on
some tables.

< 0%

Figure 6.1 ~ Ranges of performance used to help the reader visualise the level of performance

Cases which do not comply with all
Part L 2021 criteria are identified with
a dark red cross.

No PV

Reduction in CO, -

SAP 10.2

GLA (reg) Be Lean

Finally, separate tables indicate the

i F1 81 G 0&S§ §[ 600 és8p  UpN[ Oss U~ CJ

three levels of fabric and ventilation. - -8%
=]
3
§ Good
3 practice
o
8
©
L Ultra-low

energy

Table 6.2 ~ Performance of the three levels
of fabric and ventilation performance

EOacC CA 1:1 0a
6.0 Energy modelling analysis for Policy option 1 [ a 8 ua

With PV
Reduction in CO, -
SAP 10.2 Gas Direct '1?? '1?:“
GLA (reg) boiler electric pump pump
less efficient  more efficient
1% 46% 57% 72%
S
S
E Good
> . 13% 53% 62% 75%
e practice
.
]
i Ultra-low
29% 64% 2% 81%
energy

Table 6.2 ~ Performance of each case in terms of CO, overlaid with compliance

with all Part L 2021 criteria

Figure 6.2 ~ Graphical code to help the reader
understand which cases would not be Part L compliant

Would not pass all building
regulations Part L 2021 metrics

A
2
c
et
c
o
o
=
<10% Q >=10% £
5]
- o
Figure 6.3  Ranges of performance
used to help the reader visualise the 920
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6.1

Policy option 1 - Part L analysis for domestic buildings

6.0 Energy modelling analysis for Policy option 1
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Policy option 1 | Note on Waste Water Heat Recovery (WWHR) in domestic buildings

Under Part L 2021, waste water heat recovery (WWHR) systems have |H°tW—a‘e’
i 8sUNg8 8§Nig}}s8} AOCU CAs gOUCAEUO[IT aés t—‘ A FEa p § §
Water i '

generate the Target Emission Rate (TER), i.e. the Part L 2021 CQ Heatte, Shower Tray
. ~ . . L~ . L~ . N— wer [ra
I /‘EN/CECZ [O} CA§p§,Ub§ CA§ l]&§ . §[00 | [é } Preheated F

Water e

2
Waste Water Heat Recovery in the 2019 study Incoming =
" .~ . ) . P . “ . . . coldwater _

30 CAg§ '"UaC U '"[piUO acée}G eédGaxiz TT £ AO CA8 UNUD S ‘jToDrain
§ ~ As £A§OC Ag[ C éeNéd asg§O[ paUaz CAg NU- -~ ~7° — =~~~ " = =" =Hy g — ~° _
_ . . PR . _ B oy .. WWHR vertical pipe installation © Power pipe UK . . WWHR example operation schematic
a81 §sCAUOT 2UES8e8pz [a&a TT21 /Aa OUE AOS. ¢ 65 oo wivo o 1+ L vy Chs wwo

8O0 i[asgi £O08z Es§ } A& OUC sUOaA&E} §p [ € éHousesp-mpads §WHR gnd hivdagsgwork?T 2 1 U OI G
in one of the building services scenarios. It was therefore removed A WWHR system is a heat recovery deV|ce. that recxclgs the he.at energy from waste water. The
- . . technology can recover heat from any appliance or fitting that discharges hot water to the foul
from all building services scenarios. . . . .
drains, such as a shower. The heat recovered is then used immediately to reduce the energy
. . . . required to heat the shower water. WWHR tend to have no moving or active parts, recovering
What is the impact of WWHR in SAP calculations? heat passively.

'‘Be Lean' calculations required by London Plan policy are based on
the notional building specification (TER) set out in Part L 2021.
Previously, the notional building in Part L 2013 did not include WWHR

in the TER. -
As’WV\{HR has a sjgnificant effect OI’,I the crillculaltions’, a devellopmen.t . +« BN
sUei} épUemAkl &8 s[isei[CEUOa CA[C é[aa CAs u&§,25:§[ bg§oe &Ep
through including WWHR systems without improving the building N;
"[ipAEs NésA i §8GUO} ue&a&eambsaa [a Nae[laai 0é§§8°A§sz épuUé
high-performance fabric and ventilation could be penalised for not g B
including WWHR. 2 10

5

The adjacent graph illustrates this risk: the WWHR turns a scheme
EAZsA EUéei} i8 EUpasg CA[ O CAs u&§ :8[00 i[agf #68 "AUCU UGS

EC i G xiz e8§pG silas CU CA§ aGi G&§ :§[O0 p§oeApsNEOCT
Business as usual Business as usual
energy fabric energy fabric with
without WWHR WWHR

Figue65-LA8 sA[ pC [i Ues§8 aAUEa CAs AZENé[sC U~ Tse2l
apartment building. A significantly greater reduction in CO , emissions is achieved when WWHR is
included in the proposed building specification.

6.0 Energy modelling analysis for Policy option 1
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6.1.1

Policy option 1 - Part L analysis for terrace house

I
[

6.0 Energy modelling analysis for Policy option 1




Terrace house | Policy option 1 | Improvement over Part L (regulated carbon emissions)

N
10

i

Findings of the 2019 study

London Plan policy of a 35% reduction in CO , emissions on-site on
Part L 2013 (using SAP 10.0 emission factors) did not prevent the use
of gas boilers. A more demanding requirement would incentivise heat
pumps more.

35%
compliant

< 0% < 35% < 60% 60-80% > 80%

Findings of the 2023 study

A 35% improvement on Part L 2021 would not be effective at
preventing the use of gas boilers. Also, it would not be sufficient to
encourage developments to achieve further efficiencies through the
fabric or heating system. A 50% 'benchmark' target improvement
over Part L 2021 could be more effective in limiting applicants to
direct electric or heat pumps, but an even more ambitious target
would be required to drive further improvements to building fabric
and ventilation. Direct electric should be combined with an
appropriate performance standard, such as the Passivhausstandard).

35%
compliant

< 0% < 50% < 60% 60-80% > 80%

6.0 Energy modelling analysis for Policy option 1

2019 study
Reduction in CO, - With PV
SAP 2012 . Heat Heat
SAP 10.0 Gas Direct pump pump
GLA (reg) boiler electric N A
g less efficient  more efficient
47% 53% 96% 103%
S
3
E Good
> . 62% 100% 106%
e practice
©
8
& Ultra-low
81% 107% 112%
energy

Table 6.4~ Performance of each case in terms of CO, against the Part L 2013 baseline

2023 study
With PV
Reduction in CO, -
SAP 10.2 Gas Direct ll?:“ Tf:su
GLA (reg) boiler electric pump pump

less efficient  more efficient

52% 92% 95%
S
8
E Good
> . 64% 98% 99%
e practice
Q
S
& Ultra-low

45% 79%
energy

Table 6.5 Performance of each case in terms of CO, against the Part L 2021 baseline

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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Terrace house | Policy option 1 | Improvement over Part L 2021 + Compliance with Part L 2021

AN With PV

D] [H Reduction in CO, -
SAP 10.2 . Heat Heat
Gas Direct
[ GLA (reg) boiler electric pump pump

i

Metrics combined
G[pC : sURNéiI £ Os§ } pAEesa-I0AE suGSPBIGep[ s CAEs §
“"[ipAEs aésgsAE As[CAEUOa i G pei £0» UeC [ uieakmk

less efficient  more efficient

Table 6.6 ~ Performance of each case in terms of CO, overlaid with compliance with
all Part L 2021 criteria

PROX

§aa ghod éaégsi%a i%4%/o§i

Fabric & ventil&tion

and ventilation performance. practice
The GLA's latest Energy Assessment Guidance (2022) sets an orsite
35% target improvement on Part L 2021. Our modelling results for U;tr::;g);\l 45% 79%

this building type suggest that a 35% target would help to make it
more challenging for a gas boiler scenario, however a benchmark
50% target would be even more effective.

A more ambitious target would incentivise even better designs and
would be technically feasible.

Would not pass all 3 building
regulations Part L 2021 metrics

< 0% < 35% <50% < 60% 60-80% > 80%

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well

6.0 Energy modelling analysis for Policy option 1
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Terrace house | Policy option1 | Be Lean

‘ 2019 study

D] D! Reduction in CO, -
SAP 2012

i

SAP 10.0 Be Lean
GLA (reg)

Findings of the 2019 study
All scenarios tested achieved a 10% reduction in emissions, therefore 5
complying/exceeding the London Plan 'Be Lean' policy requirement. _‘_E

c
For the terrace house, the Be Lean requirement was therefore not o pi\(::(tji?:e
effective at incentivising more energy efficient fabric and ventilation 3
specification. =

LL -

Ultra-low 37%
energy

Table 6.7 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2019 study)

Findings of the 2023 study 2023 study

| AUNg§ EACA u»UU}i 6H[$CHHsBQA0 Up[ weAELpP[sAASeS§a Reduction in CO, -

greater than a 10% reduction in CO , from fabric and ventilation. SAP 10.2

For the terrace house it also appears that the changes between each GLA (reg) Be Lean

of the fabric specifications causes a large change in the result. This is
less apparent in the other house typologies.

The inclusion of a waste water heat recovery (WWHR) system could =

[T UE ses0® CAs aieaAsOS5aa [a eae[ia "[ipAs as§O[pAU 8

reduction requirement. The inclusion of WWHR in schemes has the § Goo_d

potential to mask the improvement or lack of improvement of the b AielE

building fabric. _‘.‘;

Using the Fabric Energy Efficiency indicator from Part L 2021 may be <10% >=10% = U;tr::;g);v 40%

an alternative.

Table 6.8~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2023 study)

6.0 Energy modelling analysis for Policy option 1

Return to contents >

©
(&)



6.1.2

Policy option 1 - Part L analysis for lowrise
apartment building

6.0 Energy modelling analysis for Policy option 1
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Low-rise apartment building | Policy option 1 | Improvement over Part L (regulated carbon emissions)

2019 study
Reduction in CO, - With PV
SAP 2012 . Heat Heat
SAP 10.0 bG_T\S l?"eqt pump pump
GLA (reg) ofler electric less efficient  more efficient
Findings of the 2019 study 47% 53% 96% 103%
=
London Plan policy of a 35% reduction in CO , emissions on-site on '%
Part L 2013 (using SAP 10.0 emission factors) did not prevent the use b= Good
of . . : - g ; 62% 100% 106%
gas boilers, nor directly incentivise heat pumps. e practice
Q
g
35% < 0% < 35% < 60% 60-80% | - 0% i Ultra-low T T T
compliant energy 81% 107% 112%
Table 6.9 ~ Performance of each case in terms of CO, against the Part L 2013 baseline
Findings of the 2023 study 2023 study
A 35% improvement on Part L 2021 would not be effective at With PV
preventing the use of gas boilers. Also, it would not be sufficient to Reduction in CO, -
. - . SAP 10.2 - Heat Heat
encourage developments to achieve further efficiencies through the Gas Direct pump pump
GLA (reg) boiler electric

fabric or heating system. A 50% 'benchmark' target improvement
over Part L 2021 would be more effective in limiting applicants to
direct electric or heat pumps, but an even more ambitious target

less efficient  more efficient

67%

would be required to drive further improvements to building fabric s
and ventilation. Direct electric should be combined with an =
appropriate performance standard, such as the Passivhausstandard). § G°°_d
e practice
L
S
% & Ultra-low
35% <0% <50%  <60%  60-80% [N 77% 86%
compliant energy

Table 6.10 ~ Performance of each case in terms of CO, against the Part L 2021 baseline

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
6.0 Energy modelling analysis for Policy option 1 networks with low distribution losses) may perform well.
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Low-rise apartment building | Policy option 1 | Improvement over Part L 2021 + Compliance with Part L 2021

With PV
Reduction in CO, -
SAP 10.2 . Heat Heat
Gas Direct
GLA (reg) boiler electric pump pump

less efficient  more efficient

EEEIXKX

c
.0
Metrics combined ‘_g
G[pC : sURNéi £ Os8§ }p/Eesa -i0ks §uO>§LbU»}Gﬁéb[sC/Es§B a(:;(t)l?:'é i a 22% 64% 75% 89%
"[ipAEs aés8§sAk As[CAEUOa i 6 pei £O» u.ea/E‘Eb§aa eaell isesi U~
and ventilation performance. =
) ) 5 Ultra-low 43% 779 % o
The GLA's latest Energy Assessment Guidance (2022) sets an orsite energy 3% 0 86% 96%

35% target improvement on Part L 2021. Our modelling results for
this building type suggest that a 35% target would help to make it
more challenging for a gas boiler scenario, however a benchmark
50% target would be even more effective.

A more ambitious target would incentivise even better designs and
would be technically feasible.

6.0 Energy modelling analysis for Policy option 1

Table 6.11 ~ Performance of each case in terms of CO, overlaid with compliance
with all Part L 2021 criteria

Would not pass all 3 building
regulations Part L 2021 metrics

< 0% < 35% <50% < 60% 60-80% > 80%

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well
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Low-rise apartment building | Policy option1 | Be Lean

2019 study

Reduction in CO, -
SAP 2012

SAP 10.0 Be Lean
GLA (reg)

Findings of the 2019 study :

LAS G»UU} ép[ siComs s0OgpO}Ga e i[Gph/As as§O[ pAUa C§acs) g

achieved greater than a 10% reduction in emissions, therefore ‘§ Good

exceeding the London Plan 'Be Lean' policy requirement. This pe practice

requirement was therefore effective at encouraging energy efficiency g

improvements in the building fabric and ventilation specification. i Ultra-low
energy

Table 6.12 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2019 study)

Findings of the 2023 study 2023 study
Onlyalow-p £a 8 [ é[ pCN8§OC i aUEl 1888 »ESHCK [G epiA&sp [
achieves greater than a 10% reduction in CO, from fabric and SAP 10.2

verjtilation improvements, but it qoes it with a §ignific.§nt rPargin. ) o o o GLA (reg) _Be Lean )
LASpS AZa | aA»OF As|[ OC EeNé A£O ps&ael Ca i 8CE880 CAsS CAEssga [ O}
Gei-icpH §0O8p»G0 " [ipAs aé§sA As[CAUOaz [ O} CAs u»UU} .
not quite meet the 10% reduction. This suggests that the threshold

“Up sUNeéi GEO» Aa aUNSEASDPS i SlemE8§80 G4»UU} ép[sCAsS
§08p»GaT LAS u&g :8[ O0 psoespsNE§OC Z£a CAsps Upsg § °
more energy efficient building fabric and ventilation specification.

No PV

Reduction in CO, -

D

-8%

C Ee 8§
Good
practice

5 4 Gidaiol 33

a
CAS§ efbrgye a &£

[ C O»

nflf’l’at'@n

7%

The inclusion of a waste water heat recovery (WWHR) system could
[T UE CAs u»UU} ép[sCAss&lG "[ipAEs assgO[ |
bsoeApsNgOCz ieC A£C £a &0l £l §i 6 CA[ C AC
cae[l 0 aég§s/A As[CAEUO CU é[aai

c

(@]

Fabric & ve

>=10%

-0
C
(s

28%

D
an

Table 6.13 = Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2023 study)

6.0 Energy modelling analysis for Policy option 1
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Mid -rise apartment building | Policy option 1 | Improvement over Part L (regulated carbon emissions)

Findings of the 2019 study

London Plan policy of a 35% reduction in CO , emissions on-site on
Part L 2013 (using SAP 10.0 emission factor) did not prevent the use
of gas boilers. A more demanding requirement would incentivise heat
pumps.

35%

) < 0% < 35% < 60% 60-80% > 80%
compliant

With PV
Direct Heat Heat
electric pump pump

less efficient  more efficient

2019 study
Reduction in CO, -
SAP 2012
SAP 10.0 Gas
GLA (reg) boiler
26%
=
i=]
=z
€
o Good
; practice 6%
Q
g
& Ultra-low
51%
energy

40%

71%

51%

66%

Table 6.14 — Performance of each case in terms of CO, against the Part L 2013 baseline

Findings of the 2023 study

A 35% improvement on Part L 2021 would be effective at preventing
the use of gas boilers. However, it would not be sufficient to
encourage developments to achieve further efficiencies through the
fabric or heating system. A 50% 'benchmark' target improvement
over Part L 2021 would be more effective in limiting applicants to
direct electric or heat pumps, but an even more ambitious target
would be required to drive further improvements to building fabric
and ventilation. Direct electric should be combined with an
appropriate performance standard, such as the Passivhausstandard).

35%
compliant

< 0% < 50% < 60% 60-80% > 80%

6.0 Energy modelling analysis for Policy option 1

2023 study

Reduction in CO, -
SAP 10.2 Gas

GLA (reg) boiler

(=

K=}

s

b=

g Good
pe practice
i)

S

<

L Ultra-low

energy

With PV
. Heat Heat
Direct
electric pump pump

less efficient  more efficient

53% 62% 75%

64% 72% 81%

Table 6.15 ~ Performance of each case in terms of CO, against the Part L 2021 baseline

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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Mid -rise apartment building | Policy option1 | Improvement over Part L 2021 + Compliance with Part L 2021

With PV
Reduction in CO, -
SAP 10.2 Gas Direct Tﬁ;‘t TJ?;“
GLA (reg) boiler electric pump pump

less efficient  more efficient

Metrics combined

c

o
G[pC : sUNéi &£ Os§ }pAesa-iaAs su8pbIGeep [ s C/As 83 5} Geli Cpl
i pEs aé8sAE Es[CAEUOa i G pel FO» UeC [ (i caAaDs§aalPh sacisho | smwsi &% [ ishe/Es
P
=
&

S practicé
and ventilation performance.

The GLA's latest Energy Assessment Guidance (2022) sets an orsite

Ultra-low
35% target improvement on Part L 2021. Our modelling results for this energy 29% 64% 72% 81%
building type suggest that a 35% target would help to effectively rule
out a gas boiler scenario. Table 6.16 ~ Performance of each case in terms of CO, overlaid with compliance

with all Part L 2021 criteria

Would not pass all 3 building
regulations Part L 2021 metrics

< 0% < 35% <50% < 60% 60-80% > 80%

A benchmark 50% target would be even more effective.

A more ambitious target would incentivise even better designs and
would be technically feasible.

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well

6.0 Energy modelling analysis for Policy option 1
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Mid -rise apartment building | Policy option1 | Be Lean

2019 study

Reduction in CO, -
SAP 2012

SAP 10.0 Be Lean
GLA (reg)

Findings of the 2019 study
LA Ga»UU} épJ[ sicUms sanogpd)Gaei[GppLEs ass§O[ pAUa Csacs} IS
achieved greater than a 10% reduction in emissions, therefore =
exceeding the London Plan 'Be Lean' policy requirement. This § Good
requirement was therefore effective at encouraging energy efficiency ﬁ practice
improvements in the building fabric and ventilation specification. -‘-';

L Ultra-low

energy

Table 6.17 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2019 study)

Findings of the 2023 study 2023 study
Ami-p £a8§ [ é[ pCNE§OC iemi} £AO» 18WECA u»UU} ép[sCAEssa Up
§08p»Ga " [ipAEs [sAZE8es8a »p&fran8p CA[ O [ aGi p8§}es CAEUPGELalI Rl
“[ipAEs o] §OCAEI [ CEUO [ O} sURNéi G EZECA CAs 0u&s :8[0 SAP 10.2

[ b [ } € [ [ } [ GLA (reg) Be Lean

The inclusion of a waste water heat recovery (WWHR) system could
[ITUE CAs uieasmbOsaa [a eae[la "[ipAsks ass§O[pAU CU NB§
reduction requirement. The inclusion of WWHR in schemes has

therefore the potential to mask the improvement or lack of &
improvement of the building fabric. .f—ij ’U\)
[ —
. . - — o Good =
Using the Fabric Energy Efficiency indicator from Part L 2021 may be °>a practice %
an alternative. o o)
= )
£ e
< 10% >=10% Ultra-low 27% -
energy =
g
Table 6.18 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2023 study) 104
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6.1.4

Policy option 1 - Part L 2021 analysis for highrise
apartment building
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High-rise apartment building | Policy option 1 | Improvement over Part L (regulated carbon emissions)

2019 study
Reduction in CO, - With PV
SAP 2012 Gas Direct Heat Heat
SAPR 10.0 boiler electric pump pump
GLA (reg) less efficient  more efficient
Findings of the 2019 study - 8% 25% 54% 69%
i=]
London Plan policy of a 35% reduction in CO , emissions on-site on k|
Part L 2013 (using SAP 10.0 emission factor) prevented the use of <
. (using SAP . )p g oy 18% 35% 60% 72%
gas boilers and partially incentivised heat pumps. o3 practice
L
g
9% < 0% < 35% < 60% 60-80% | = clobk b Ultra-low
compliant . ° ° e - e 29% 47% 67% 75%
Table 6.19 — Performance of each case in terms of CO, against the Part L 2013 baseline
indi  th q 2023 study
Findings of the 2023 study - With PV
A 35% improvement on Part L 2021 would not be effective at Reduction in CO, -
. . . . SAP 10.2 . Heat Heat
preventing the use of gas boilers. Also, it would not be sufficient to Gas Direct pump pump
GLA (reg) boiler electric

encourage developments to achieve further efficiencies through the less efficient  more efficient

fabric or heating system. A 50% 'benchmark' target improvement
over Part L 2021 would be more effective in limiting applicants to 5206 60% 750
direct electric or heat pumps, but an even more ambitious target &
would be required to drive further improvements to building fabric g A
. . . . . . c %)
and ventilation. Direct electric should be combined with an o g:;ge 56% 65% 77% 2
appropriate performance standard, such as the Passivhausstandard). °3 P %
g 8
LL d o
35% < 0% <50%  <60%  60-80% [RERLI iR 63% 69% 81% =
compliant energy <
>
g
Table 6.20 ~ Performance of each case in terms of CO, against the Part L 2021 baseline
106

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
6.0 Energy modelling analysis for Policy option 1 networks with low distribution losses) may perform well.




High-rise apartment building | Policy option 1 | Improvement over Part L 2021 + Compliance with Part L 2021

With PV
Reduction in CO, -
SAP 10.2 . Heat Heat
Gas Direct
GLA (reg) boiler electric pump pump

less efficient  more efficient

XXX

c
S
k)
Metri bined E’ e 16% 56% 65% 77%
etrics combpine 3 practice

Gl pC : sUNéi £ Os8 } pAEesga-I0AE 8G8WGiep[ sCAEsEE [ O} uel Chl
[

"[ipAEs aésg§s A fFEs[ CEUOa
and ventilation performance.

The GLA's latest Energy Assessment Guidance (2022) sets an orsite
35% target improvement on Part L 2021. Our modelling results for
this building type suggest that a 35% target would help to effectively
rule out a gas boiler scenario.

A benchmark 50% target would be even more effective.

A more ambitious target would incentivise even better designs and
would be technically feasible.

6.0 Energy modelling analysis for Policy option 1

G pei £O»

GieaE@saglg caelia isesi U -

24% 63% 69% 81%
energy

Table 6.21 ~ Performance of each case in terms of CO, overlaid with compliance
with all Part L 2021 criteria

Would not pass all 3 building
regulations Part L 2021 metrics

< 0% < 35% <50% < 60% 60-80% > 80%

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well
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High-rise apartment building | Policy option 1 | Be Lean

2019 study

Reduction in CO, -
SAP 2012

SAP 10.0 Be Lean
GLA (reg)

Goo.d
practice
Ultra-low
energy

Table 6.22 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2019 study)

Findings of the 2019 study
LA a»UU} ép[ siCUEs sOgpdGumei[OppAEs as§O[ pALEUa CgacCs}
achieved greater than a 10% reduction in emissions, therefore
exceeding the London Plan 'Be Lean' policy requirement. This
requirement was therefore effective at encouraging energy efficiency
improvements in the building fabric and ventilation specification.

Fabric & ventilation

Findings of the 2023 study 2023 study
Onlyahigh-p £a § i & &l } AGHE ESASA »u&ll Cp[[i pAs [ sAALSeS§a

greater than a 10% reduction in CO , from fabric and ventilation

improvements. For the high-p £a 8 [ ¢é[ pCN8OC i e & } £0» CA§8 ua»UU}
ép[sCAEssg0 }Ugsa OUC 6esLEZCs N§sC CAs aGi pg§}esCAEUOI LA
CAs CApsaAuUi} “~Up sURNéi GEO» A£a aUNSEAsSpS i §CE§80O 0»UU
[ O} uwleUERCpgOs8p»Gai

Reduction in CO, -

SAP 10.2
GLA (reg)

The inclusion of a waste water heat recovery (WWHR) system could §
[iiUE CAS u»UU} ép[sCAss8a " [ibAs as8O[pAU CU N8§C CAS 4Gi bs§}
hbs6eApsNsdCz ieC A£C £a eOf £l §1 6 CA[C &£C EUei} [[1UE °>’CA§p§°L|geéa/E
cae[l0 aéssA As[CAUO CU é[aal LAS AOsieamlO U TT2l &EO asA8NS

?

LL

the potential to mask the improvement or lack of improvement of the o
. . - tra-low
< 10% >=10% 0
building fabric. 0 0 energy 14%

Using the Fabric Energy Efficiency indicator from Part L 2021 may be
an alternative.

Table 6.23 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2023 study)

6.0 Energy modelling analysis for Policy option 1
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6.2

Policy option 1 - Part L 2021 analysis for
non-domestic buildings

Return to contents >

109
6.0 Energy modelling analysis for Policy option 1




Policy option 1 | Non -domestic buildings | Note on PV impact

The impact of PVs

It is clear from the results that the amount of photovoltaic panels (PV)
provision included has a significant impact on the Part L performance

57% CO:2
reduction
from PV

4% CO:
reduction
from PV

41% CO2
reduction
from PV

The target set by

of the non-domestic typologies analysed. o thl;s‘giﬁgi'ery -
Further investigation has been undertaken to understand the impact 4:5 phen el | e o
of PVs in achieving the GLA 35% onsite reduction target. An 4.0 inputted, estimated of PV has the
example is therefore pres~ented based on Scenario 1D for the~office _ 35 ZQEZZE go up filil]lfiﬁ The BER needs 10 be
CGéUI U» GT _ LA{Eé r3§etj §E_I§OCé CA§" _l] &é:aA O_§ é~a 5 3@ e “=i-rv “¢§0C O tcnce)lnc:'v)vlytr:vsm:rlietoco
aé8s A AEs|[ CAUOz EARUD SCAS SO CHe MGaCs N g 25 criterion of Part L 2021
specification. B 20
A The Notional building PV allowance contributes to 4% of the 12

i e A&l } AO»0a §NAaaAUO p[C& [a AC UOIG A[a  afTi O » AOC |

of PV. This follows the allowance set by NCM based on the heat 0.0

source being used for the building. TER BER BER
A The Actual building is based on 50% of the building footprint area Notional = 93m?2 PV Actual ~ 309m2 PV Actual ~ 432m2 PV

i 8§ £#0» eas8} "~ Up GsSz [O} CAZLZa psg}ess8} CA8 i ..., .cc.ww b  (50%Buiding (70% Building

carbon emissions by 41%. This scenario subsequently achieves a
14% on-site carbon emission reduction beyond Part L 2021.

A When the PV provision is increased to 70% of building footprint
bgaei ca £O CAs IscCe[l iem } £O»
regulated carbon emissions by 57%. This scenario subsequently
achieves a 38% onsite carbon emission reduction beyond Part L
2021.

As it can be seen, PVs appear to have a disproportionate impact on
regulated CO , emissions estimated by Part L.

Other non -domestic typologies

The highly reactive nature of the Part L results to the quantity of PV
provision included is reflected across all non-domestic typologies.
Details of performance with and without PV for each are presented in
the specific results sections for each building type.

6.0 Energy modelling analysis for Policy option 1

[ O}

Footprint) Footprint)

Carbon Emission savings from PV

- Regulated Carbon Emissions after PV A
0
I Graphical representation of modelled PV areas o
=
o
o
Figure 6.6 - The above chart shows that regulated carbon emissions forming the Part L 2021 limit =
which new buildings have to comply with is very challenging: the emissions are very low. In the g
[sCe[l ieml }AO»z 8§e80O EASO »UU}c¢i gaC ép[sCAsE§ aés§sikE
are estimated to be much higher, relying on PVs to comply. The example used above is the office o
building.
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6.2.1

Policy option 1 - Part L analysis for office building

6.0 Energy modelling analysis for Policy option 1
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Office building | Policy option 1 | Improvement over Part L 2021 (regulated carbon emissions)

2019 study
With PV
Reduction in CO, -
NCM - SAP 10.0 Gas Heat Heat
GLA (reg) boiler VRF pump  pump
less efficient  more efficient
Findings of the 2019 study
48% 44% 49%
All the scenarios, except for one, achieved the London Plan policy of s
a 35% reduction in CO, emissions on-site on Part L 2013 (using SAP L
10.0 emission factors). o Good ioh e e o
e practice
L
8
& Ultra-low
350_/0 < 0% < 35% < 60% 60-80% | - clold energy 5% 61% 59% 61%
compliant
Table 6.24 ~ Performance of each case in terms of CO, against the Part L 2013 baseline
Findings of the 2023 study 2023 study
Changes in the Part L 2021 methodology appear to significantly ——
. . - . i
impact thIS. building type. The modelllng reSfuIts suggest that none of Reduction in CO, -
the scenarios tested would achieve a 35% improvement on Part L NCM - SAP 10.2 Gas Heat Heat
2021 of the Building Regulations, even with PVs covering 50% of the GLA (reg) boiler VRF pump pump

less efficient  more efficient

building footprint area. The highest improvement obtained was 32%.

There is also limited improvement when comparing between electric

As[ CEO» asg8§O[ pAUaz NUe&EO» ~pUN G1lUU} ép[sCE
CUE[ p}a CAS§ i §CCSipUE 8§80 8Upp»NGAEO »I 8ueNsiiCzp [CA8p §~ U}
making Policy option 1 less effective at incentivising efficient fabric

and ventilation design.

Good
practice

Ultra-low
< 0% < 60% 60-80% > 80% energy

PV area covering 50% of the building footprint area
Table 6.25 ~ Performance of each case in terms of CO, against the Part L 2021 baseline

Fabric & ventilation

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
6.0 Energy modelling analysis for Policy option 1 networks with low distribution losses) may perform well.
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Office building | Policy option 1 | Improvement over Part L 2021 (A study on PV impact)

The impact of PVs is significant With PV
Reduction in CO, -

NCM - SAP 10.2 Gas Heat Heat

The top table on the right shows results with PVs covering 50% of the

- . . )
building footprint area, an area equivalent to 300 m=. GLA (reg) boiler VRF pump pump
less efficient  more efficient

The second table shows results with PVs covering 70% of the building
footprint area, an area of 430 m2.

This highlights the impact of PV in carbon reduction performance,
which may be the key difference between failing or complying with
the 35% on-site carbon reduction requirement on Part L 2021.

Fabric & ventilation

This is likely to be due to the fact that the regulated emissions FUEGEE

assessed by Part L 2021 modelling tools (e.g. heating) are now very

small: PVs make more of an impact as the baseline is smaller. Ultra-low
energy

Table 6.26 — Performance of each case in terms of CO, against the Part L 2021
baseline with the solar PV area covering 50% of the building footprint area

With PV
Reduction in CO, -
NCM - SAP 10.2 Gas Heat Heat
GLA (reg) boiler VRF pump pump
less efficient  more efficient
37% 38%
c
ie)
8
E Good
> . 53% 49% 54%
e practice
2
a
& Ultra-low
35% < 0% <60%  60-80% [ERLL 47% 57% 55% 57%
compliant energy

Table 6.27 ~ Performance of each case in terms of CO, against the Part L 2021
baseline with the solar PV area covering 70% of the building footprint area

6.0 Energy modelling analysis for Policy option 1
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Office building | Policy option 1 | Improvement over Part L 2021 + Compliance with Part L 2021

Metrics combined

Both Building Regulation metrics (primary energy and carbon
reduction) have been overlaid with the carbon reduction

performance. All scenariosexcept CA§ G1[ a i UZI §pa
n&eakdOsaa [a eae[ia [ps [il§ CU
those with poorer fabric/ventilation and system specifications.

None of the scenarios achieve the 35% on-site carbon reduction
requirement on Part L 2021 with the PV area covering 50% of the
building footprint.

6.0 Energy modelling analysis for Policy option 1

With PV
Reduction in CO, -
NCM - SAP 10.2 Gas Heat Heat
GLA (reg) boiler VRF pump pump
less efficient  more efficient
13% 6% 14%
S
8
E Good
> . 7% 29% 25% 30%
e practice
(o
Ag
Ul e 26% 32% 30% 32%
energy

PV area covering 50% of the building footprint area

Table 6.28 ~ Performance of each case in terms of CO, overlaid with compliance
with all Part L 2021 criteria

Would not pass both building
regulations Part L 2021 metrics

< 0% < 35% < 60% 60-80% > 80%

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well
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Office building | Policy option1 | Be Lean

Findings of the 2019 study

LA8 u»UU} ép|[ siCUmEs s00gpd}Gaa &'i[App £s
achieved a 15% reduction in emissions on Part L 2013 (assuming SAP
10.0 carbon factors), therefore meeting the London Plan 'Be Lean’
policy requirement. This requirement was therefore effective at
encouraging energy efficiency improvements in the building fabric

and ventilation specification.

Findings of the 2023 study

The methodology set out in the GLA's Energy Assessment Guidance
(2022) confirms a change in approach to Be Lean calculations for non-
domestic buildings. Emission reductions are now required to be
compared against a baseline with the same fuel and system type as
CA§ épuUéUasg} u&§8 1psgoda assoO[ pAU:Z
comparison remained the same for all scenarios. Since the proposed
system scenarios have two different system types, the adjacent table

has two columns representing the different baselines as a result of
alternative proposed systems.

Based on the scenarios tested in this study, none of them achieve the
bsgoeZkps} afi AENéepUe8&§Ns§OC Uesp CAS
8] 00z &-p\gddergy &abri€ pPassivhauslevels of efficiency)

LAsSas§ pgaei Ca ae»»saC CA[C CAs 1u&s

challenging to achieve for office buildings.

6.0 Energy modelling analysis for Policy option 1

as8§O[ pAUa

< 15%

cgsacCsg}

>=15%

2019 study

Fabric & ventilation

Be Lean
Reduction in CO, -

NCM - SAP 10.0 Gas
GLA (reg) baseline

Good
practice

Ultra-low
energy

Table 6.29 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2019 study)

2023 study
Be Lean
Reduction in CO, - Heat
NCM - SAP 10.2 Gas pump/
GLA (reg) baseline VRF
baseline

Fabric & ventilation

-58%

-43%

Goo.d
practice
Ultra-low

energy

Table 6.30 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2023 study)
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6.2.2

Policy option 1 - Part L analysis for primary school
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Primary school building | Policy option 1 | Improvement over Part L 2021 (regulated carbon emissions)

C EED“EE"“ = 2019 study
With PV
Reduction in CO, -
NCM - SAP 10.0 Gas Direct Heat Heat
GLA (reg) boiler electric pump pump
less efficient  more efficient
Findings of the 2019 study
46% 50% 58% 62%
All scenarios achieved the London Plan policy of a 35% reduction in 5
CO, emissions on-site on Part L 2013 (using SAP 10.0 emission g
(=
factors). g ) 43% 46% 47% 47%
3 practice
L
8
& Ultra-low
0, 0, 0, 0,
350{“ < 0% < 35% < 60% 60-80% | - clold energy 1% 3% 93% 4%
compliant
Table 6.31 ~ Performance of each case in terms of CO, against the Part L 2013 baseline
Findings of the 2023 study 2023 study
The modelling results suggest that some scenarios tested would L With PV
. . - Reduction in CO, -
achieve a 35% improvement on Part L 2021 of the Building Heat Heat
NCM - SAP 10.2 Gas Direct eal ea
F_Ze~gu,lat|ons wv|th PVS: covering 2_5 % of th? bl.lll(}lll’lg footp.rlvnt area: all o o GLA (reg) boiler electric pump pump
CAUasg EAZCA Ag[ C ¢éeNdaE 80BHI»IGH] as@A§ pumiaC [E[A less efficient  more efficient

G»[a i U&Lkisgpa [O}) G4} Ap&§sC 8i g§sCpEsai
The introduction of MVHR unfortunately penalises the % figures 75% 7%
despite the absolute emissions being lower, which is one of the :

c
S
epuUi Il 8N EACA [ Uup8I[CAe80 [éépU[sA CU C[p»8E
g Good 40% 40%
Overall, Policy option 1 appears only partially effective at o3 practice
incentivising better and more efficient design solutions. g
©
LL g
Ultra-low 63% 73% 83%
< 0% <60%  60-80% [N S

PV area covering 25% of the building footprint area

Table 6.32 ~ Performance of each case in terms of CO, against the Part L 2021 baseline

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
6.0 Energy modelling analysis for Policy option 1 networks with low distribution losses) may perform well.
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Primary school building | Policy option 1 | Improvement over Part L 2021 | A study on PV impact

The impact of PVs is significant

The top table on the right shows results without any PVs modelled,
where only the ultra-low energy scenarios comply with Building
Regulations, and none achieve the 35% carbon reduction policy.

The second table shows results with PVs covering 25% of the building
footprint area, an area of 600 m2.

This highlights the impact of PV in carbon reduction performance,
which may be the key difference between failing or complying with
the 35% on-site carbon reduction requirement on Part L 2021.

This is likely to be due to the fact that the regulated emissions
assessed by Part L 2021 modelling tools (e.g. heating) are now very
small: PVs make more of an impact as the baseline is smaller.

< 60% 60-80% > 80%

6.0 Energy modelling analysis for Policy option 1

No PV
Reduction in CO, -
NCM - SAP 10.2 : Heat Heat
Gas Direct
GLA (reg) boiler electric pump pump

less efficient  more efficient

-

=

.0

k|

:,C_,' Good

> . -32% -37% -34%

e practice

o

8

©

L Ultra-low
energy

Table 6.33 ~ Performance of each case in terms of CO, against the Part L 2021
baseline with no solar PV area

With PV
Reduction in CO, -
NCM - SAP 10.2 ; Heat Heat
Gas Direct
GLA (reg) boiler electric pump pump

less efficient  more efficient

c
S
8
t
e Good 40% 40%
e practice
o
S
E Ultra-low
63% 73% 83% 83%
energy

Table 6.34" Performance of each case in terms of CO, against the Part L 2021
baseline with the solar PV area covering 25% of the building footprint area
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Primary school building | Policy option 1 | Improvement over Part L 2021 + Compliance with Part L 2021

gnongg
I IJI][]nunu
IR

Metrics combined

Both Building Regulation metrics (primary energy and carbon
reduction) have been overlaid with the carbon reduction
performance. All scenarios are able to comply with Part L 2021,
including those with poorer fabric/ventilation and system
specifications.

The 35% CO, reduction requirement on Part L 2021 would encourage
better systems or better fabric but would fail to prevent gas boilers or
a business as usual fabric if a heat pump was the heating system.

Finally, good practice specifications appear worse than business as
usual just due to the fact that Part L 2021 fails to reward mechanical
ventilation with heat recovery.

6.0 Energy modelling analysis for Policy option 1

With PV
Reduction in CO, -
NCM - SAP 10.2 ; Heat Heat
Gas Direct
GLA (reg) boiler electric pump pump

less efficient  more efficient

27% 11% 75% 7%
s
E
E Good
> . 26% 3% 40% 40%
<3 practice
Q
8
& Ultra-low
63% 73% 83% 83%
energy

PV area covering 25% of the building footprint area

Table 6.35 ~ Performance of each case in terms of CO, overlaid with compliance
with all Part L 2021 criteria

Would not pass both building
regulations Part L 2021 metrics

< 0% < 35% < 60% 60-80% > 80%

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well
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Primary school building | Policy option 1 | Be Lean

Qnongg
LTI []||[||]u
IR

Findings of the 2019 study

None of the fabric and ventilation scenarios tested achieved a 15%
reduction in emissions on Part L 2013 (assuming SAP 10.0 carbon
factors), therefore they all failed the London Plan '‘Be Lean' policy
requirement. It was therefore ineffective at incentivising better levels
of energy efficiency.

< 15% >=15%

Findings of the 2023 study

The methodology set out in the GLA's Energy Assessment Guidance
(2022) confirms a change in approach to Be Lean calculations for non-
domestic buildings. Emission reductions are now required to be
compared against a baseline with the same fuel and system type as
CA§ épuUéUasg} ué&s8 1ps§sgodld as8§O[ pAUz
comparison remained the same for all scenarios. Since the proposed
system scenarios have two different system types, the adjacent table
has two columns representing the different baselines as a result of
alternative proposed systems.
Based on the scenarios tested in this study, only one of them achieves
CAs psoesEps} afi ANépUes§Ns§OC Uesp CAS
§[ Ot LAgsag§ psaei Ca aé»»gaC CA[C CAs
challenging to achieve for school buildings.

6.0 Energy modelling analysis for Policy option 1

2019 study

Be Lean
Reduction in CO, -

NCM - SAP 10.0 Gas
GLA (reg) baseline

Good
practice

Fabric & ventilation

Ultra-low
energy

8%

Table 6.36" Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2019 study)

2023 study
i
Reduction in CO, - Direct Heat
NCM - SAP 10.2 Gas electric  pump
GLA baseline - ;
(reg) baseline  baseline

c

8

8

=

3 Good
pe practice
Q

P

o}

<

I

Table 6.37 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2023 study)

Return to contents >

[y
N
o



6.2.3

Policy option 1 - Part L analysis for industrial building

6.0 Energy modelling analysis for Policy option 1
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Industrial building | Policy option 1 | Improvement over Part L 2021 (regulated carbon emissions)

2023 study
With PV
Reduction in CO, -
NCM - SAP 10.2 i Heat
Gas Four pipe
GLA (reg) boiler VRF chiller pump
Findings of the 2023 study more efficient
The modelling results suggest that, except all gas boiler scenarios, all
. . . 41% 40% 53%
scenarios tested would achieve a 35% improvement on Part L 2021 of s
the Building Regulations with PVs covering 20% of the building B
footprint area. =
P S . _ g Go‘t’.d 41% 40% 53%
There is however limited improvement across the electric heating < practice
as8§O[ pAUa [a GUe NUes&8 “~pUN u&easxsbgsaa [ a éaé'_é
CUE[p}a CAS§ i §CCSEipUEE 8§80 §lpp»NFEO » SleNsI ICzp [CAEp &~ U Uligze s 48% 46% 61%
making Policy option 1 ineffective at incentivising better and more energy

efficient design solutions.
PV area covering 20% of the building footprint area

Table 6.38 ~ Performance of each case in terms of CO, against the Part L 2021 baseline

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat networks
with low distribution losses) may perform well.

< 0% < 60% 60-80% > 80%

6.0 Energy modelling analysis for Policy option 1
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Industrial building | Policy option1 | Improvement over Part L 2021 (A study on PV impact)

The impact of PVs is significant

The top table on the right shows results without any PVs modelled,
where none of the scenarios comply with Part L 2021, let alone the
35% carbon reduction policy.

The second table shows results with PVs covering 20% of the building

footprint area, an areaof 670m2i | i I U°~ CA§ as§O[ pA&AUa
i UZI 8p UOsatz [sAZESes§ CAg§ CTi s[piUO
This highlights the impact of PV in carbon reduction performance,

which may be the key difference between failing or complying with
the 35% on-site carbon reduction requirement on Part L 2021.

This is likely to be due to the fact that the regulated emissions
assessed by Part L 2021 modelling tools (e.g. heating) are now very
small: PVs make more of an impact as the baseline is smaller.

< 0% < 60% 60-80% > 80%

6.0 Energy modelling analysis for Policy option 1

No PV
Reduction in CO, -
NCM - SAP 10.2 : Heat
Gas Four pipe
GLA (reg) boiler VRF chiller pump

more efficient

-8%

§8s8éC(
. S
pb8}esCH
g
2 Good -18%
3 practice
e
S
E Ultra-low
a-lo -10% -12%
energy

Table 6.39 ~ Performance of each case in terms of CO, against the Part L 2021
baseline with no solar PV area

With PV
Reduction in CO, -
NCM - SAP 10.2 Gas vRe  Fourpipe "lijfr!:t
GLA (reg) boiler chiller pump
more efficient
41% 40% 53%
S
8
LE, Good
g : 41% 40% 53%
pe practice
Q
o
£
Uligze oy 48% 46% 61%
energy

Table 6.40 — Performance of each case in terms of CO, against the Part L 2021
baseline with the solar PV area covering 20% of the building footprint area
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Industrial building | Policy option1 | Improvement over Part L 2021 + Compliance with Part L 2021

Metrics combined

Both Building Regulation metrics (primary energy and carbon
reduction) have been overlaid with the carbon reduction
performance. All scenariosexcept CA§ ul1l[ a i U §pa

2021, including those with poorer fabric/ventilation and system
specifications.

It is clear that the 35% on-site carbon reduction requirement on Part L
2021 appears more stringent than Building Regulations for this
typology and prevents the use of gas boilers.

However, as all electric scenarios comply with the 35% reduction
target it fails to incentivise better fabric, ventilation or heating
systems.

6.0 Energy modelling analysis for Policy option 1

as§oO[ p&U
t&eamcO8aa [a eae[la [O}Y G1UU} ép[sCAssa

With PV
Reduction in CO, -
NCM - SAP 10.2 : Heat
GLA (reg) Gas VRE  fourpipe
g boiler chiller v
more efficient
HHILEESEs 41% 40% 53%
c usual
.0
8
E Good
> . 41% 40% 53%
b practice
L
S
E Ultra-low
21% 48% 46% 61%
energy

PV area covering 20% of the building footprint area

Table 6.41 — Performance of each case in terms of CO, overlaid with compliance
with all Part L 2021 criteria

Would not pass both building
regulations Part L 2021 metrics

< 0% < 35% < 60% 60-80% > 80%

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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Industrial building | Policy option 1 | Be Lean

2023 study

Be Lean

Reduction in CO, - Elec&heat  Heat

NCM - SAP 10.2 Gas pump pump
GLA (reg) baseline baseline baseline

less efficient more efficient

Findings of the 2023 study
The methodology set out in the GLA's Energy Assessment Guidance c -
(2022) confirms a change in approach to Be Lean calculations for non- '%
domestic buildings. Emission reductions are now required to be % Good
compared against a baseline with the same fuel and system type as ; practice
CAg épuUéUasg}) u&s 1p8§gdd as8§O[pAEUz EASDS é|o§e;ﬁEUéa|'(‘§
comparison remained the same for all scenarios. Since the proposed ® Ultra-low
system scenarios have two different system types, the adjacent table energy 15% L% L%
has two columns representing the different baselines as a result of
alternative proposed systems.
Based on the scenarios tested in this study, none of them achieve the A System A: Gas boiler
bsgoeZps} afi ANépUes&§NSE§OC Uegp CAS§ G[ pC A systemB: VRF (heat pump for space heating, direct electric DHW)
§ [ 00z 8@ éherg’;y éabric PHassivhauslevels of efficiency) . A System C: Four pipe chiller (heat pump for space heating, direct electric DHW)

LAsas psaeiCa ae»»sgaC CA[C CAs u&sg :8[0

. . . . o A System D: Better heat pump (heat pump for space heating and DHW)
challenging to achieve for industrial buildings.

Table 6.42 ~ Performance of the three levels of fabric and ventilation performance against the Be Lean
requirement (2023 study)
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6.2.4

Policy option 1 - Part L analysis for hotel
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Hotel building | Policy option 1 | Improvement over Part L 2021 (regulated carbon emissions)

2019 study
‘ With PV
A Reduction in CO, -
) ;Ef: NCM - SAP 10.0 Gas Heat Heat Heat
Ny GLA (reg) boiler ~ PUMP Pump - pump
N N 4 (220) (400/300) (450/300)
D\\ﬁﬁ
Findings of the 2019 study C - 45% 56% 56%
i)
All scenarios, except the ones using gas heating, achieved London s
Plan policy of a 35% reduction in CO , emissions on-site on Part L g
poliey AN 2 g Good 48% 58% 58%
2013 (using SAP 10.0 emission factors). 3 practice
L
8
i Ultra-low
350_/0 < 0% < 35% < 60% 60-80% | - clold energy S1% 61% 61%
compliant
Table 6.43 ~ Performance of each case in terms of CO, against the Part L 2013 baseline
Findings of the 2023 study 2023 study
The modelling results suggest that none of the scenarios tested o With PV
would achieve a 35% improvement on Part L 2021 of the Buildin Rl el -
o1mp 9 NCM - SAP 10.2 G Heat Heat Heat
Regulations with PVs covering 50% of the building footprint area. The GLA (reg) boizliesr pump pump pump
(220) (400/300) (450/300)

highest improvement obtained is 16%.

There is also limited improvement across the electric heating

as80[ p&AUa [a GUe NUe8& ~pUN uve&easxsOgaa [a eae
CUE[ p}a CAS8 i §CCS8ipUE 880 8Up»NGEO »| SieN8liCp [CAEp §~ UL
making Policy option 1 ineffective at incentivising better and more

efficient design solutions.

-2%
e
practice
Ultra-low 7%
<0% <60%  60-80% XL energy e

PV area covering 50% of the building footprint area

Fabric & ventilation

Table 6.44 — Performance of each case in terms of CO, against the Part L 2021 baseline

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat

6.0 Energy modelling analysis for Policy option 1 networks with low distribution losses) may perform well.
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Hotel building | Policy option 1 | Improvement over Part L 2021 (A study on PV impact)

The impact of PVs is less significant for hotels No PV

Reduction in CO, -

The top table on the right shows results without any PVs modelled. NCM - SAP 10.2 Gas Heat Heat Heat
The second table shows results with PVs covering 50% of the building GLA (reg) boiler pump pump pump
(220) (400/300) (450/300)

footprint area, an area of 200 m2.

None achieve the 35% on-site carbon reduction requirement on Part

-3% -2%
L 2021 and the impact of PVs is less pronounced than it is for other 5
typologies. 3
§ Good
e practice
.
8
©
s Ultra-low
energy
Table 6.45 ~ Performance of each case in terms of CO, against the Part L 2021
baseline with no solar PV area
With PV
Reduction in CO, -
NCM - SAP 10.2 Gas Heat Heat Heat
GLA (reg) boiler pump pump pump
(220) (400/300) (450/300)
-18%
=
2
E
o Good
> .
e practice
2
S
£ Ultra-low
< 0% < 50% < 60% 60-80% [ERelol) -7%
energy

Table 6.46 — Performance of each case in terms of CO, against the Part L 2021
baseline with the solar PV area covering 20% of the building footprint area

6.0 Energy modelling analysis for Policy option 1
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Hotel | Policy option 1 | Improvement over Part L 2021 + Compliance with Part L 2021

With PV
Reduction in CO, -
NCM - SAP 10.2 Gas Heat Heat Heat
GLA (reg) boiler pump pump pump
(220) (400/300) (450/300)

TRRBRR RN

TRRB™RN W
TRRNN 6w

7% 8%
g
Metrics combined kS
Both Building Regulation metrics (primary energy and carbon § G(:;t)_d 206 10% 11%
reduction) have been overlaid with the carbon reduction b practice
performance. All scenariosexcept CA§ G1[ a i UZI §pd ass8O[ pAEU e '_§
t&eakbOsaa [a eae[la [O [11 a28[C éeNé dacGi % U;tr::rlg;)}\l/v 4% 16% 16%

comply with Part L 2021, including those with poorer

fabric/ventilation and system specifications.
PV area covering 50% of the building footprint area

None of the hotel scenarios would achieve the 35% on -site carbon
reduction requirement on Part L 2021 with the PV area covering 50%
of the building footprint.

Table 6.47 — Performance of each case in terms of CO, overlaid with compliance
with all Part L 2021 criteria

Would not pass both building
regulations Part L 2021 metrics

< 0% < 35% < 60% 60-80% > 80%

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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Hotel building | Policy option1 | Be Lean

2019 study

Be Lean No PV

Reduction in CO, -

NCM - SAP 10.0 Gas
GLA (reg) baseline

VRN nnnw

BRRnnne s

Findings of the 2019 study S

None of the fabric and ventilation scenarios tested achieved a % Good

15% reduction in emissions on Part L 2013 (assuming SAP 10.0 > practice

carbon factors), therefore they all failed the London Plan '‘Be Lean' L

policy requirement. It was therefore ineffective at incentivising E Ultra-low

better levels of energy efficiency. <15% Q§ >=15% energy 5%

Table 6.48 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2019 study)

Findings of the 2023 study 2023 study
The methodology set out in the GLA's Energy Assessment Be Lean No PV
Guidance (2022) confirms a change in approach to Be Lean Reduction in CO, - Heat
calculations for non-domestic buildings. Emission reductions are NCM - SAP 10.2 Gas pump

. . . . GLA (reg) baseline i
now required to be compared against a baseline with the same g baseline

~e8l [O} aGacCsgN CGés [a CAsg épUéUas8}) u&8s 1pssgdn ass(
previously the baseline for comparison remained the same for all

scenarios. Since the proposed system scenarios have two different

system types, the adjacent table has two columns representing

the different baselines as a result of alternative proposed systems.

Based on the scenarios tested in this study, none of them achieve

practice
the required 15% improvement over the Part L 2021 required by Ultralow
04&8 : §8[ O0 zlowseaeggPfabyi@ (iPaspivhauslevels of

5%
§ ~ As £8§0OsGi LAsasg psgaeliCa ae»»gacC CA[C §[ Ot

energy
may be challenging to achieve for hotel buildings. Table 6.49 ~ Performance of the three levels of fabric and ventilation
performance against the Be Lean requirement (2023 study)

Fabric & ventilation

6.0 Energy modelling analysis for Policy option 1
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6.3

Policy option 1 - how are heat networks
assessed and how do they perform?

6.0 Energy modelling analysis for Policy option 1
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Policy option 1 | How are heat networks assessed in Part L?

District heat networks are considered within the Part L methodologies Emissions kg COz. | Primary energy | Fuel
(i.e. SAP for domestic buildings and NCM/SBEM for non -domestic CHP description per kWh factor code
New CHP, export only 0.394 2.345 81
buildings). Key aspects of these methodologies include: New CHP, flexible operation 0.420 2.369 82
New CHP, standard 0.311 2.107 83
A A notional building that uses a heat network to calculate a target Existing CHP (20154), export only 0.394 2345 84
primary energy rate and a target carbon emissions rate. This g:z::: o 33:23 flxible operation o T o
baseline changes if buildings are connected to an existing heat Existing CHP (pre-2015), export only 0.394 2.345 87
Existing CHP (pre-2015), flexible operation 0.420 2369 B8
network or to a new one and dependent on the type of heat Existing CHP (pre-2015), standard 0374 1230 )

generation used by the network.

. . Table 6.50 - Fuel factors in Part L 2021 that apply to electricity generated by CHP.
A The Approved Document requires that the carbon emissions and PPy 9 y

primary energy figures for the heat delivered should be calculated
for the proposed heat network using set fuel factors (gas and
electricity) and the results compared against the notional baseline.

A The heat and electrical efficiencies for an existing network are
stored in an official database; if it is not listed, these values should
be obtained from operational records or the design specification.

A Efficiencies used are those from the heat generators, disregarding
other factors, such as distribution losses, that can influence the
efficiency of the system.

SAP 10.2 Consultation updates for heat networks

The outcome of the BEIS consultation in 2021 on heat networks was a

agC U u[}EeacCNgOC "[sCUpaa CA[C [pg [eéeéil E} CU CAs s[liseli[CEUO " Up
existing networks.

Part L 2021

There has been no fundamental changes to the way in which heat A
2]

networks are modelled in SAP in Part L 2013 compared to 2021. aside %

from the adjustment factors. =
3
e
=
=
&)
x
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Policy option 1 | School | Part L assessment of DH1 and DH2

gnongg
I IJI][]nunu
IR

For non-domestic buildings, this report uses the School archetype to
assess the performance of DH1, heat generated by an Energy from
Waste plant and DH2, heat generated by a mix of heat sources
including gas CHP, gas boilers and heat pumps.

Carbon emissions rate comparison

The graph on the bottom -right shows the comparative regulated
emissions rates in kgCO,/m2.yr for the Part L target (TER) and
building emissions rates (BER) for the different scenarios being
considered.

Comparison with non -district heating scenarios

The standard methodology applies different Part L baselines for the
heat pump and district heating (DH) network scenarios, with a larger
TER for the heat network. This larger TER allows buildings connected
to the DH network to have worse performing fabric than those not
connected whilst aiming to meet the same nominal % carbon
reduction target.

6.0 Energy modelling analysis for Policy option 1

With PV
Reduction in CO, Heat Heat
NCM-SAP10.2  Gas  Direct  pymp  pump
GLA (reg) boiler electric less more DHN1 DHN 2
efficient efficient
_ 75% 77%
S
-
=
3 Goo_d 40% 40%
b practice
.2
8 Uta
i ra-low 63% 73% 83% 83% M 112% [T
energy

Table 6.51 - Performance of each case in terms of CO, against the Part L 2021 baseline

Note that the automatic (within the Part L methodology) use of adjusted carbon factors, means that the
performance of DH scenarios cannot be directly compared with the non - district heating scenarios

5.0
4.0 Change in baseline
3.0 T 112% 75%
. 83% reduction in .reduction !’eduction
20 CO, emissions in CO, in CO,

00 =

Regulated emission rate (kgCO,/m?)

-1.0
Baseline Heat pump Baseline DH1 DH2
Part L 2021 (BER) Part L 2021 Energy from Fossil fuel
- Elec -DH waste seeking to
(TER) (TER) (BER) decarbonise
(BER)
Heat pump District heat

Figure 6.7 - Analysis of district heating and comparison with heat pump scenario: comparison of

results from a heat pump (ground Source heat pump or ambient loop) and district heating scenarios.
y2d assO[pAU [aaeNsa [ iigdys}y §0sp»G NagE& [ O} }YUsa OUC
direct electric point -of-use hot water to bathrooms and does not include water storage.
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Policy option 1 | School | Part L assessment of DH1 and DH2

B Euoonng = Notional DH1 DH2
- Heating 0.14 0.00 0.02
Cooling 0.00 0.00 0.00

Auxiliary 0.95 0.65 0.65

Emissions and primary energy figures have been calculated for each Lighting 1.04 1.02 1.02
Displaced elec -1.11 -2.44 -2.44

Results Total 4.44 -0.55 1.13

The results in the table on the top -right show the regulated CO,
emissions (kgCOZImz.yr) for the two district heating networks when CO, emissions (kgCO,/m2.yr) for the two district heating networks when modelled for the school
modelled for the school archetype, along with those of the notional archetype, along with those of the notional baseline.

baseline in the NCM. The graph on the bottom right shows the
regulated emissions compared to the better heat pump scenario.

Table 6.52 ~ Regulated carbon emission results for DH1 and DH2 compared with notional baseline.

4.0 DHW CO, reduction appears to

Heating in both DH scenarios has negligible CO , emissions, which be over- emphasised.
seems unrealistic. There is a very wide variation in the DHW emissions
between the scenarios, although the load is the same. The reductions

for DH1 seem to be much greater than would be expected.

3.0

2.0 -

1.0 Heating CO,
- - emissions appear

0.0 |

to be negligible

These results suggest the emissions from heating and hot water are
not reliably accounted for by the NCM approved methodology.

Regulated emission rate (kgCO,/m?)

-1.0 this is unrealistic
-2.0
-3.0
Heat pump DH1 DH2
(BER) Energy from waste Fossil fuel seeking to
(BER) decarbonise
(BER)

m Heating ® Auxiliary Lighting = DHW Displaced Electricity
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Figure 6.8 - Analysis of district heating and communal heat pump scenarios.
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Policy option 1 | Mid-rise apartment building | Part L assessment of DH1 and DH2

With PV
Reduction in CO, Heat Heat
ea ea
SAP 10.2 Gas Direct pump pump
GLA (reg) boiler electric less more DHN1  DHN2
efficient efficient

For domestic buildings, using the mid -rise apartment building =
archetype as an example, the performance of the different types of g
c
heat networks has been analysed. g GOO_d 530 62% 750
o3 practice
. . . (8]
Carbon emissions rate comparison =
) o ) . fre Ultra-low o ® D
The figures for both district heating scenarios have been compared energy 64% 72% 81%
[ »[ £#0aC CAs§s GA§[ C é é Nisdapaitrsedt@fdp £0a ~ Up C.._. ... _,
results are shown in the adjacent table and graph. Table 6.53 - Performance of each case in terms of CO, against the Part L 2021 baseline
Key points include:
yp . 15.0
A The Part L 2021 baseline remains relatively constant across the T | s o oo e e o
domestic calculations, therefore enabling a simple comparison 3 79% 81% redljction
between the different heating systems. i)? 10.0 reduction reduction 101% in CO,
A DH1 (Energy from Waste) shows a significant reduction in g :mcisc;zons n €O reduction
. . . g in CO
regulated emissions, the best of all heating scenarios. The result c 50 =
. . S :
appears logical given the very low carbon content of heat 2 v
allocated to Energy from Waste in SAP 10.2. £ -
. . . 0.0
A DH2 (Fossil fuel based heat network seeking to decarbonise) %
shows a reduction compared to the Part L baseline, but it performs 3
only better than a gas boiler scenario and not as well as electrical & 5.0
heating scenarios. Again this appears logical as it is a blend Baseline Communal Individual DH1 DH2 /U\)
between fossil fuels heating systems (i.e. gas boilers, gas CHP) and Part L2021 heatpump  heatpump Energy from  Fossil fuel %
electrical heating systems (i.e. heat pumps). (TER) (DER) (DER) waste seeking to =
(DER) decarbonise S
(DER) o
Heat pump District heating g
Figure 6.9 - Analysis of district heating and comparison with heat pump scenario g
)y2d as§O[pAaAU [aaeN§a [ i180}8} §08p»G Nme [O} P Usa OUC [ssUe
do not include water storage, but a direct electric point -of-use hot eater to bathrooms. 85
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Policy option 1 | Mid-rise apartment building | Part L assessment of DH1 and DH2

With PV
Reduction in CO, Heat Heat
ea ea
SAP 10.2 Gas Direct pump pump
GLA (reg) boiler electric less more DHN1  DHN2
efficient efficient

Bus::e:ls as 46% 57% 2%
Primary energy : =

This metric specifies the maximum primary energy use for a building —
practice 53% 62% 75%

in a year. Primary energy is defined in the assessment as being
G808p»G ~ pUN p §-fergelgble sogceg whieh hasuh@

60} 5p»U0s [ 06 sUOGeshaUO. U Cph[ Oa Up N[ CR&UOG Ubaows §- e -
The figures on the right summarise the results from the SAP 10.2 enery

model and compare the calculated reduction in CO , emissions (top Table 6.54 - Performance of each case in terms of CO, against the Part L 2021 baseline

table) and the forecasted reduction in primary energy (bottom table)
compared with the Part L 2021 baseline.

bric & ventilation

Key conclusions include.

A For all scenarios, the two measures, carbon emissions and primary o With PV
energy, show reductions from the notional baseline that are in R_eductlon n
_ ) Primary energy Heat Heat
proportion with each other. SAP 10.2 Gas Direct pump pump
’ i ; DHN 1 DHN 2
A DH1 (Energy from Waste) shows a significant reduction in primary Part L (reg) boiler  electric s et
energy, the best of all heating scenarios.
A DH2 (Fossil fuel based heat network seeking to decarbonise) - Bus::szlsas 2% 12% 8% 38%
shows a reduction compared to the Part L baseline and but it -.%
performs better in terms of primary energy, e.g. better than direct =
lectric and the less efficient h It still perf 2 oy 11% 2% 20% 45%
electric and the less efficient heat pump system. It still performs S practice A
worse than the more efficient heat pump system. L g
= Q
(] = -
& Ulradow 28% 22% 36% 54%  100%  41% =
energy 3
=
Table 6.55 - Performance of each case in terms of Primary Energy against the Part L 2021 baseline c
>
5]
4
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Policyopton1 | LA§ sUOs§éC U’

TA[C £a uali ggseZEO»06

Sleeving is a term used to describe the theoretical allocation of some
heat from a network to specific users. The principle is that new homes
connecting to an existing network can be assumed to only use the
heat generated by low carbon equipment that is added to meet the
demand of those new homes.

Where the existing network uses fossil fuels and the new heat
generation is from, say, heat pumps, then new homes added to the
network are considered as only using the heat from the heat pumps
and not from the fossil fuel plant.

At the time of writing, the GLA permits sleeving and is due to publish
further guidance.

New low carbon heat for new buildings only - Implications

If sleeving is assumed, then without a separate strategy in place to
decarbonise the supply for existing homes (i.e. replacing the original
fossil fuel plant) existing homes will not decarbonise.

If London boroughs allow sleeving to be used when permitting new
homes to be added to an existing fossil fuel led DH network, then

Energy
Centre
(CHP/Gas)

Existing network

New Low
carbon heat New Homes
source added Energy connected

Centre
) >ung fo i hetwor - @J@ (CHP/Gas) ﬁ
theyshoud § ®aeps CA[C s[pi UO sNEaaEUO ps}esc : A

s Ue O G8rlexninple, If sleeving is used to permit new homes, then
the London borough should not also declare that the DH network
reduces the carbon emissions of existing homes.

ﬁfb

Expanded network |

Figure 6.10-L A8 ép AOs AZé1 8 U aaisgse&AkO»0 Asg[Cih

New homes are assumed to only take heat from new (low carbon) heat sources in the energy
centre. Existing homes therefore do not decarbonise as none of the carbon emissions
reduction are allocated to them unless the original fossil fuel plant is entirely replaced with a
zero carbon alternative



6.4

Policy option 1 - Summary
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Part L energy modelling for Policy option 1 | Domestic buildings | Summary of findings

Policy option 1 assumes that the Part L framework continues to be
used to go beyond the minimum requirements of Building
Regulations Part L 2021 in London.

The London Plan requires a 35% reduction in CO, emissions on-site
relative to Part L 2013. The GLA's Energy Assessment Guidance
published in 2022 advises that the same percentage improvement
should now apply relative to Part L 2021 for domestic buildings.

Part L 2021 methodology for domestic buildings introduces a new
range of requirements, assessed using a new government-approved
SAP modelling methodology (SAP 10.2).

Would not pass all three metrics of
Building Regulations Part L 2021

< 60% 60-80%

In summary, domestic Part L modelling undertaken indicates the following

A This report finds that the GLA's new 35% improvement target against
Part L 2021 appears broadly effective in encouraging applicants to use
low-carbon energy sources, such as heat pumps, or ultra-low energy

fabric combined with direct electric.

A Requiring a more ambitious level of on -site CO, reduction compared
with Part L 2021 would however incentivise even better designs and

would be technically feasible.

A In addition, it appears that the 'Be Lean' 10% fabric improvement

requirement is now less effective at incentivising improvements to the
building fabric than it did when it was applied to Part L 2013. This is
partially because Part L 2021 now includes waste water heat recovery
(WWHR) in the 'notional specification' of the target emission rate (TER).

The use of the Fabric Energy Efficiency (FEE) metric in Part L 2021 may

be a useful alternative.

Terrace house Low-rise apartment building
Reduction in CO, -
Heat Heat Heat
SAP 10.2 Gas Direct pump Pump Gas Direct pump
GLA(reg) boiler electric less more boiler electric less
efficient efficient efficient
o 9% (] o
c
2
L
=
) Good 0 0 0
g e 64% 64% 75%
Q
8
©
(TN
Ultra-low 0, 0 0 0
enoray 45% 79% 43% 77%

Table 6.56 - Performance of each case in terms of CO, against the Part L 2021 baseline

6.0 Energy modelling analysis for Policy option 1

Mid -rise apartment building High-rise apartment building
Heat i Heat Heat i Heat
Pump Gas Direct pump Pump Gas Direct pump
more boiler electric less more boiler electric less
efficient efficient efficient efficient
0 0 0 0
53% 62% 56% 65%
64% 72% 63% 69%

Heat

Pump
more
efficient

7%

81%
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Part L energy modelling for Policy option 1 | Non -domestic buildings | Summary of findings

Policy option 1 assumes that the Part L framework continues to be In summary, domestic Part L modelling undertaken indicates the following
used to go beyond the minimum requirements of Building A The results indicate a large range of CO, emissions reductions
The London Plan requires a 35% reduction in CO, emissions on-site A The results of the modelling suggest that a 35% reduction beyond Part L
published in 2022 advises that the same percentage improvement investigated. This suggests that the 35% target is challenging to achieve
should now apply relative to Part L 2021 for non -domestic buildings. in all non-domestic scenariost.
new range of requirements, assessed using a new government- appropriate solution.
approved NCM modeliing methodology. A All results are highly reactive to the amount of PV provision, partially due
to the fact that heating energy use tends to be significant
Would not pass both metrics of underestimated.
Building Regulations Part L 2021 A In addition, It has not been possible to achieve the 15% Be Lean

reduction target in the majority of the scenarios investigated, even with

. <60% 60-50% typologies that have greater potential for CO , reductions.

1LAFa EUei} i§ sUGasacCsdC EEACA CAg 1:1 *0O08p»G laagaaNgOC »é A&
eé)[Cs8} és8pAEUYAS[II G CU EOsiers [})ACAEUO[T iemi})EO» CGéga CU
School Office Industrial Hotel
Reductionin CO, -
Heat Heat Heat Heat
NCM - SAP 10.2 Gas Direct pump Pump Gas VRF l.l']?:t pump Gas VRF Four pump Gas pFllleI::) pl-l:er::) ;1?:;
GLA(reg) boiler electric less more boiler | P ﬁ.p. ¢ more boiler pipe chiller more boiler 220 400/300 450/300
efficient efficient ess efficien efficient efficient (220) ( ) ( )
75% 7% 41% 40% 53% -12%
s
E N
g Good 40% 40% 41% 40% 53% -11% g
; practice 0 ° 0 ° 0 2§ Q
L c
8 o
g o
Ultra-low 0 0 0 o 0 0 0 =
energy 63% 73% 83% 83% 48% 46% 61% c
S
5]
Table 6.56 - Performance of each case in terms of CO, against the Part L 2021 baseline o
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7.0

Energy modelling analysis for Policy option 2
(Absolute energy targets using predictive
energy modelling)



7.0 Energy modelling analysis for Policy option 2

Policy option 2 uses energy-based metrics to go
beyond the requirements of Part L 2021 of the
Building Regulations. Demonstration of compliance
with these requirements is evidenced by the use of
predictive energy modelling.

This section provides, for each archetype, the
performance of each case against two key energy-
based metrics: space heating demand (SHD) and
total energy use (also referred to as energy use
intensity or EUI).

Based on the findings of section 5.0, we can
overlay compliance with all criteria in Part L 2021
with these two energy -based metrics. This enables
to see whether and how planning policy option 2
would be successful at incentivising the design and
construction of better buildings .

A particular analysis on heat networks has also
been undertaken to investigate how they are likely
to perform under policy option 2.

7.0 Energy modelling analysis for Policy option 2

Policy option 2 - Predictive energy analysis for domestic buildings

7.1.1

Policy option 2
Predictive energy
analysis for

7.1.2

Policy option 2
Predictive energy
analysis forlow-

7.1.3

Policy option 2
Predictive energy
analysis formid-

7.14

Policy option 2
Predictive energy
analysis for high-

terrace house rise apartment rise apartment rise apartment
building building building
Policy option 2 - Predictive energy analysis for non-domestic buildings
7.2.1 7.2.2 7.2.3 7.24

Policy option 2
Predictive energy
analysis for office
building

Policy option 2
Predictive energy
analysis for
primary school

Policy option 2
Predictive energy
analysis for

industrial building

Policy option 2
Predictive energy
analysis for hotel

Policy option 2 - how are heat networks assessed and how do they perform?

Policy option 2 - summary

Return to contents >

142



How to read the tables in this section?

Most tables in this section indicate, for each Space heating demand -
archetype, which space heating demand and energy Predictive
use intensity (EUI) are achieved by each combination (kWh/m?/yr)
of fabric and ventilation specifications and heating
systems. <
The results are colour coded using a clear key ranging _;g
from dark to light orange for space heating demand § GOO_d
and from dark to light purple for energy use intensity Space heating demand 3 practice
EUI). _‘-‘;
[ Ultra-low -
Cases which do not comply with all Part L 2021 criteria MOISE Best energy 14 >< YZ;S:;:)?SPS:; al_”;z)lglldlr:itrics
are identified with a dark red cross.
Table 7.1 - Performance of each case in Figure 7.1 ~ Graphical code to help the reader
terms of space heating demand understand which cases would not be Part L compliant

Heat Heat
pump pump

less efficient  more efficient

EUI - Predictive Gas Direct
(kWh/m?/yr) boiler electric

c
=]
8
IS
Good
g ; 34 31
o3 practice
Energy use intensity o
]
£ Ul h
ra-low =
27 25
Worst Best energy %
=
c
3
Table 7.2 - Performance of each case in terms of energy use intensity (EUI) o
c
Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat 5
networks with low distribution losses) may perform well. k)
o
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1.1

Policy option 2 - Predictive energy analysis for
domestic buildings
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71.1.1

Policy option 2 - Predictive energy analysis analysis
for terrace house

I
[
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Terrace House | Policy option 2 | Predictive energy modelling (Space heating demand and EUI)

‘ Space heating demand -
Predictive
] (KWh/m2/yr)

c
k=l
=
€
The space heating demand for the Terrace houses modelled o pi?:(t)i(cj:e
varies from 38 (worst) down to 14 kWh/mz2.yr (best). The Space heating demand E
improvement between the Business-as-usual and Good =
practice cases is relatively marginal in comparison with the Worst Best Ueltr::rg’)‘,” 14
space heating demand improvement achieved by the Ultra -low

energy case. The benefit of MVHR and best practice fabric
specifications are clearly showing.

Table 7.3 - Performance of each case in
terms of space heating demand

The Energy Use Intensity (EUI) of the terrace house covers all

energy uses: space heating, domestic hot water, ventilation,

lighting, equipment (cooking etc.) and appliances. The table

shows a graduation of improvement as both the building fabric

and heating systems become progressively more efficient. The EUI- Predictive Gas Direct

estimated EUIs range from 73 (worst) down to 25 kwWh/m2/ yr (KWh/m?/yr) boiler electric pump pump
less efficient  more efficient

(best). As with the space heating demand, the difference

between the Good practice and the Ultra -low energy is

Heat Heat

. 81 34
reflected in the EUI results. S
. : 8
The cases which generate the ideal compound result for both =
. - L [} Good
metrics are the two Ultra-low energy building fabric with heat > . 34 31
_ s _ _ 3 practice
pump scenarios. The heat pump cases use significantly less Energy use intensity L /U\)
- o) —
energy (i.e. lower EUIs) due to lower flow temperature & Ul s
ra-low
requirements and better heating efficiencies. Worst Best energy S
o
=
Table 7.4 - Performance of each case in terms of energy use intensity (EUI) c
)
Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat [}
networks with low distribution losses) may perform well. o
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Terrace House | Policy option 2 | Predictive energy modelling results comparison across all cases

B 80 73 73
01l 70 65 67
B I 59
. B
47
50

kWh/m2/year

30 . . 27 25

10

Benchmark 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation

Figure 7.1 - Predictive energy modelling results: bar chart showing the detailed breakdown of energy use intensity (EUI) for eac h case

Detailed energy use Bench 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

breakdown (KWh/m2.yr) mark

Other energy uses 73 - - - - - - - - - - - -

Catering - - - - - - - - - - - -

Equipment 11 11 11 11 11 11 11 11 11 11 11 11

Lifts - - - - - - - - - - - -

External lighting - - - - - - - - - - - - A

Lighting 1 1 1 1 1 1 1 1 1 1 1 1 2

Auxiliary (fans & pumps) 5 5 5 5 4 4 4 4 3 3 3 3 %

Cooling 2 2 2 2 2 2 2 2 2 2 2 2 §

Domestic hot water 15 12 5 4 15 12 5 4 15 12 5 4 c

Space heating 39 35 14 11 34 30 12 10 16 13 6 5 %
Table 7.5 Predictive energy modelling results: detailed breakdown of energy use intensity (EUI) for each case =
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Terrace house | Policy option 2 | EUI+ Compliance with Part L 2021

‘ EUI- Predictive Gas Direct '1?:“ I-lljer:t
(kWh/m2/yr) boiler electric pump pump

less efficient  more efficient

Metrics combined

Good

. 34 31
practice

Fabric & ventilation

This table shows how the space heating demand and EUI results
would work in combination with Part L 2021 compliance. Ultra-low a7 M 27 o5
ALAS G»U0U0) 6p[ siCUEs sOFpO}G e i[GpHAEs aé§s & As[ CAUOE

with the gas boiler case would be compliant with building B

regulations Part L 2021. They achieve an EUI of 67 and 47 T:.slble 7.6 . Performance of each case.in t.erms of Energy Use Intensity (EUI) overlaid

. i . i with compliance with all Part L 2021 criteria

kWh/m2.yr respectively, so it could be ruled out if the EUI policy

limit is lower than 47 kWh/m 2.yr.
Al1}}ACAUO[ i1 Gz CAg -5 WE) §OEh>Gas § ©} [ C})}/EblﬁG_SICCb>< Would not pass all three criteria of

electric cases comply with Part L. They would achieve an EUI of

between 59 and 41 kWh/m 2.yr respectively.

building regulations Part L 2021

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.

7.0 Energy modelling analysis for Policy option 2
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7.1.2

Policy option 2 - Predictive energy analysis for
low-rise apartment building
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Low-rise apartment building | Policy option 2 | Predictive energy modelling (Space heating demand and EUI)

Space heating demand -

Predictive
(KWh/m2/yr)

(=
8
=
§ Good
_ _ o Space heating demand 3 REeE
The space heating demand for the low -rise apartment building §
modelled varies from 35 (worst) down to 12 kWh/m?/ yr (best). Best & Ultra-low "
The improvement between the business -as-usual and good energy
practice cases are relatively marginal in comparison to the
space heating demand achieved in the ultra -low energy case. Table 7.7 - Performance of each case in
The benefit of MVHR and best practice fabric specifications are terms of space heating demand

clearly showing.

The Energy Use Intensity (EUI) of the lowrise apartment
building covers all energy uses: space heating, domestic hot
water, ventilation, lighting, equipment (cooking, lift etc.) and
appliances. The table shows a graduation of improvement as EUI- Predictive Gas Direct
both the building fabric and heating systems become (kwh/m?/yr) boiler electric
progressively more efficient. The estimated EUls range from 71
(worst) down to 23 kWh/m2/ yr (best).

Heat Heat
pump pump

less efficient  more efficient

43 31
S
As with the space heating demand, the difference between the g
good practice and the ultra -low energy is reflected in the EUI E Good o -
. . > o
results. The case which generates the ideal compound result _ _ o3 practice
o o o Energy use intensity Py A
for both metrics is the Ultra -low energy building fabric with the E 2
. [+ c
more efficient heat pump. i - Q
pump Worst Best UIEle ) 37 31 23 £
energy 1]
(&)
=
Table 7.8 - Performance of each case in terms of energy use intensity (EUI) c
)
Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat [}
networks with low distribution losses) may perform well. o
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Low-rise apartment building | Policy option 2 | Predictive energy modelling results comparison across all cases
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73 71

70 65

60 54
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2> 40 . 37
= 31 31
= 28
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- . . ”
X

20

10

0
Benchmark 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation

Figure 7.2 - Predictive energy modelling results: bar chart showing the detailed breakdown of energy use intensity (EUI) for eac h case

Detailed energy use Bench 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

breakdown (kWh/m2.yr) mark

Other energy uses 73 - - - - - - - - - - - -

Catering - - - - - - - - - - - -

Equipment 11 11 11 11 11 11 11 11 11 11 11 11

Lifts - - - - - - - - - - - -

External lighting . . - - - - - - - - - - é

Lighting 1 1 1 1 1 1 1 1 1 1 1 1 S

Auxiliary (fans & pumps) 4 3 4 4 3 2 3 3 3 2 3 3 g

Cooling - - - - - - - - - - - - g

Domestic hot water 16 12 8 4 16 12 8 4 16 12 8 4 %

Space heating 39 35 19 11 33 28 16 9 17 12 9 4 E
Table 7.9 ~ Predictive energy modelling results: detailed breakdown of energy use intensity (EUI) for each case -
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Low-rise apartment building | Policy option 2 | EUI + Compliance with Part L 2021

Heat Heat
pump pump

less efficient  more efficient

EUI- Predictive Gas Direct
(KWh/m?/yr) boiler electric

S

s

c

2 pi‘;‘:ige 65 54 39 28
Metrics combined 5
This table shows how the space heating demand and EUI results 3

1 Ultra-low

would work in combination with Part L 2021 compliance. energy 48 37 31 23
ALAS u»UU} épJ[ siCUEs snOgpd}Gui ei[GppfAEs aé§s £ Es|
with th? gas boiler case would be .compliant with building Table 7.10 ~ Performance of each case in terms of Energy Use Intensity (EUI)
regulations Part L 2021. They achieve an EUI of 65 and 48 overlaid with compliance with all Part L 2021 criteria
kWh/mZ2.yr respectively, so it could be ruled out if the EUI policy
limit is lower than 48 kWh/m 2.yr.
A1y} EACAUO[ 116Gz CAS G W&} sOBhsGaEs § ©} [ OYEPESICCD [ Would ot pass all three criteia of
electric cases comply with Part L. They would achieve an EUI of building regulations Part L 2021
between 54 and 37 kWh/m 2.yr respectively.

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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Mid -rise apartment building | Policy option 2 | Predictive energy modelling (Space heating demand and EUI)

Space heating demand -

Predictive
(KWh/m2/yr)

-

IS
g

The space heating demand for the mid -rise apartment building E’ Good -

modelled varies from 28 (worst) down to 10 kWh/m?#/ yr (best). Space heating demand ; practice

The improvement between the business -as-usual and good §

practice cases is relatively small in comparison to the space Best & Ultra-low 10

heating demand achieved in the ultra -low energy case. The Al

benefit of MVHR and best practice fabric specifications are

clearly showing. Table 7.11 - Performance of each case in
terms of space heating demand

The Energy Use Intensity (EUI) of the midrise apartment

building covers all energy uses: space heating, domestic hot

water, ventilation, lighting, equipment (cooking, lift etc.) and

appliances. The table shows a graduation of improvement as

both the building fabric and heating systems become

progressively more efficient. The estimated EUIs range from 55 EUI- Predictive Gas Direct Heat Heat

(worst) down to 26 kWh/m2.yr (best). (KWh/m2/yr) boiler electric Ies‘:‘::?;’em mo;:“e’:igem

As with the space heating demand, the difference between the

good practice and the ultra -low energy is reflected in the EUI s 31

results. The cases which generates the ideal compound result 5]

for both metrics is the ultra -low energy building fabric with the E’ Good

more efficient heat pump system (e.g. communal heat pump Energy use intensity ; practice 29 A

with ambient loop). It leads to significantly lower EUIs due to § g

better heating efficiencies, lower flow temperature Worst Best & Ultra-low 26 <

requirements and less distribution losses. energy 8
Table 7.12 - Performance of each case in terms of energy use intensity (EUI) é
Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat %
networks with low distribution losses) may perform well. o
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Mid -rise apartment building | Policy option 2 | Predictive energy modelling results comparison across all cases

80
73

70

4 4
50 o 8 43

38 35 39
40 31 32

29 26
30

kWh/m?2/year

20

10

Benchmark 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation

Figure 7.3 - Predictive energy modelling results: bar chart showing the detailed breakdown of energy use intensity (EUI) for eac h case

Detailed energy use Bench 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D
breakdown (KWh/mZ2.yr) mark
Other energy uses 73 - - - - - - - - - - - -
Catering - - - - - - - - - - - -
Equipment 13 13 13 12 13 13 12 12 14 13 13 12
Lifts - - - - - - - - - - - -

N
External lighting - - - - - - - - - - - - 1%
Lighting 1 1 1 1 1 1 1 1 1 1 1 1 E
Auxiliary (fans & pumps) 4 3 4 4 3 3 3 3 3 2 3 3 §
Cooling 1 1 1 1 1 1 1 1 1 1 1 1 e
Domestic hot water 11 15 6 6 11 15 6 6 11 15 6 6 %
Space heating 24 20 14 8 19 16 12 7 14 8 9 4 &

Table 7.13 ~ Predictive energy modelling results: detailed breakdown of energy use intensity (EUI) for each case 155
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Mid -rise apartment building | Policy option2 | EUlI + Compliance with Part L 2021

Heat Heat
pump pump

less efficient  more efficient

practice

This table shows how the space heating demand and EUI results Ultra-low
would work in combination with Part L 2021 compliance. energy
ALAS u»UU} ép[ sicums snOgpd)Gou e i[OppEs aés§s A& As[ CEUOa
with th? 9as boiler case would be .compllant with bU|Id|ng Table 7.6 ~ Performance of each case in terms of Energy Use Intensity (EUI) overlaid
regulations Part L 2021. They achieve an EUI of 49 and 43 with compliance with all Part L 2021 criteria
kWh/m2.yr respectively, so it could be ruled out if the EUI policy
limit is lower than 43 kWh/m 2.yr.
A1}y AECAEUO[ 1T Gz CAg us WE} sOBphsGas § O} [ G)EPBSICCH [ Would not pass all three criteria of
electric cases comply with Part L. They would achieve an EUI of building regulations Part L 2021
between 48 and 39 kWh/m 2.yr respectively.

EUI - Predictive Gas Direct
(kKWh/m2/yr) boiler electric

Metrics combined

Fabric & ventilation

43 39 32 26

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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71.1.4

Policy option 2 - Predictive energy analysis for
high-rise apartment building
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High-rise apartment building | Policy option 2 | Predictive energy modelling (Space heating demand and EUI)

oo

StoonoooooooDo
SN CNONNONNO0CoOGOCoo o

“ooooooa
fowooooo

a
4 Space heating demand

The space heating demand for the high -rise apartment building
modelled varies from 24 (worst) down to 10 kWh/m?#/ yr (best).
The improvement between the business -as-usual and good

Best

practice cases is relatively small in comparison to the space
heating demand achieved in the ultra -low energy case. The
benefit of MVHR and best practice fabric specifications are
clearly showing.

The Energy Use Intensity (EUI) of the highrise apartment
building covers all energy uses: space heating, domestic hot
water, ventilation, lighting, equipment (cooking, lift etc.) and
appliances. The table shows a graduation of improvement as
both the building fabric and heating systems become
progressively more efficient. The estimated EUIs range from 45
(worst) down to 20 kWh/m?/ yr (best).

As with the space heating demand, the difference between the

good practice and the ultra -low energy is reflected in the EUI
Energy use intensity

results. The case which generates the ideal compound result
for both metrics is the ultra -low energy building fabric with the

communal heat pump with ambient loop. The introduction of el Best

an efficient heat pump system leads to significantly lower EUIs
due to better heating efficiencies, lower flow temperature
requirements and less distribution losses.

7.0 Energy modelling analysis for Policy option 2

Space heating demand -

Predictive
(KWh/m?/yr)

c

e

8

§ Good

3 practice

L

8

& Ultra-low

10
energy

Table 7.15 - Performance of each case in
terms of space heating demand

Heat Heat

EUI- Predictive Gas Direct pump pump

(KWh/m?/yr) boiler electric

=
S
kS|
=
2 Good 41 28 £
& practice
P
S
'f'-u Ultra-low
25 20
energy

Table 7.16 - Performance of each case in terms of energy use intensity (EUI)

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.

less efficient  more efficient
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High-rise apartment building | Policy option 2 | Predictive energy modelling results comparison across all cases

80
73
70
60
50 45
3 42 41
o 39
> 40 36
o 30 32
é i - B
< 30 25
= 24 22
=~ 20
N . .
. l
0 _
Benchmark 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D
Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation
Figure 7.4 - Predictive energy modelling results: bar chart showing the detailed breakdown of energy use intensity (EUI) for eac h case
Detailed energy use Bench 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D
breakdown (kWh/mz2.yr) mark
Other energy uses 73 - - - - - - - - - - - -
Catering - - - - - - - - - - - -
Equipment 10 10 10 10 10 10 10 10 10 10 10 10
Lifts - - - - - - - - - - - -
External lighting - - - - - - - R R - - R /u\)
Lighting 1 1 1 1 1 1 1 1 1 1 1 1 %
Auxiliary (fans & pumps) 3 3 3 3 3 2 3 3 2 2 2 2 g
o
Cooling 1 1 1 1 1 1 1 1 1 1 1 1 o
Domestic hot water 12 12 6 4 12 12 6 4 12 12 6 4 =
S
Space heating 19 16 9 5 15 13 8 4 11 6 6 2 E
Table 7.17 ~ Predictive energy modelling results: detailed breakdown of energy use intensity (EUI) for each case
159
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High-rise apartment building | Policy option2 | EUI + Compliance with Part L 2021

o . Heat Heat
ST 0 o EUI- Predictive Gas Direct pump pump
DI 000 (KWh/m?/yr) boiler electric - v
en ool less efficient  more efficient
mgﬂgg 20 i
e
amp ook
g 0052 =
My 0%, i=]
S =
Qg 0 jrlo o
Dy, 0 %o =
& P 528 3 Good
I > s 28 22
og] @ e practice
Q
IS
& Ultra-low
Metrics combined energy 36 32 25 20
This table shows how the space heating demand and EUI results
would work in combination with Part L 2021 compliance. Table 7.18 ~ Performance of each case in terms of Energy Use Intensity (EUI)

ALAg u»UU} épJ[ siCUEs sOgpO}Gui & i[GppAEs aé §s A /[Es [ oeeuEdv@hgompliance with all Part L 2021 criteria
with the gas boiler case would be compliant with building

regulations Part L 2021. They achieve an EUI of 41 and 36
kWh/m2.yr respectively, so it could be ruled out if the EUI policy >< Would not pass all three criteria of
building regulations Part L 2021

limit is lower than 36 kWh/m 2.yr.
Al1}}YAECAEUO[ T T Gz CAg usdWE)} sOBps>Gas § O} [ O)EPB&SICCP [
electric cases comply with Part L They would achieve an EUI of Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
' i networks with low distribution losses) may perform well.
between 39 and 32 kWh/m 2.yr respectively.
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1.2

Policy option 2 - Predictive energy analysis for
non-domestic buildings

7.0 Energy modelling analysis for Policy option 2
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Office building | Policy option 2 | Predictive energy modelling (Space heating demand and EUI)

Space heating demand varies from 23 (worst) down to 4 Space heating demand
kWh/m?/ yr (best). The benefit of better fabric and MVHR is
clearly showing. Worst Best

The estimated EUIs range from 104 (worst) down to 66
kWh/m2/ yr (best). The benefit of heat pumps over gas boilers is
clear.

All results appear logical.

LETI design guidance recommends space heating demand of <
15 kWh/m2/ yr and an EUI of < 55 kWh/m2/ yr for offices. This
would rule out the Business as usual case.

Energy use intensity

Worst Best

7.0 Energy modelling analysis for Policy option 2

Space heating demand -

Predictive
(KWh/m?/yr)

Good
practice

Fabric & ventilation

Ultra-low
energy

Table 7.19 - Performance of each case in
terms of space heating demand

Heat Heat
VRF pump pump

less efficient  more efficient

EUI- Predictive Gas
(KWh/m?/yr) boiler

c
S
8
=
e e 83 72 74 72
o3 practlce
o
IS
i Ultra-|
ra-low 66 67 66
energy

Table 7.20 - Performance of each case in terms of energy use intensity (EUI)

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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Office building | Policy option 2 | Predictive energy modelling results comparison across all cases

140
120
104
100
87
82 81 83
- 74
E 80 72 72 71 o 6 66
Z 7
™
E %0
i
4
40
20
0
Benchmark 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D
Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation
Figure 7.5 - Predictive energy modelling results: bar chart showing the detailed breakdown of energy use intensity (EUI) for eac h case
Detailed energy use Bench 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D
breakdown (kWh/m2.yr) mark
Other energy uses - - - - - - - - - - - -
Catering - - - - - - - - - - - -
Servers/IT hub 10 10 18 10 10 10 10 10 10 10 10 10
Equipment 15 15 15 15 15 15 15 15 15 15 15 15
Lifts 4 4 4 4 4 4 4 4 4 4 4 4
External lighting 120 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Lighting 11 11 11 11 10 10 10 10 9 9 9 9
Auxiliary (fans & pumps) 26 26 26 26 21 21 21 21 19 19 19 19
Cooling 3 3 3 3 4 4 4 4 4 4 4 4
Domestic hot water 3 2 2 2 3 2 2 2 3 2 2 2
Space heating 31 11 15 10 16 6 8 5 6 2 3 2

7.0 Energy modelling analysis for Policy option 2

Table 7.21 ~ Predictive energy modelling results: detailed breakdown of energy use intensity (EUI) for each case
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Office building | Policy option2 | EUI + Compliance with Part L 2021

Metrics combined

The table shows the EUIs obtained from the predictive modelling
results combined with Part L 2021 compliance.

One of the scenarios tested has failed to meet Part L and it correlates
with the highest predicted EUI s.

Introducing a low EUI target would help to incentivise better fabric
and ventilation.

Indicative SHD and EUI targets are introduced in the next section of
the report.

7.0 Energy modelling analysis for Policy option 2

Heat Heat
VRF pump pump

less efficient  more efficient

EUI- Predictive Gas
(KWh/m?/yr) boiler

87 81
c
S
g
=
2 — 72 74 72
o3 practice
o
S
'-"-u Ultra-lo
W 71 66 67 66
energy

Table 7.22 = Performance of each case in terms of Energy Use Intensity (EUI)
overlaid with compliance with all Part L 2021 criteria

Would not pass both criteria of
building regulations Part L 2021

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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1.2.2

Policy option 2 - Predictive energy analysis for
school
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Primary school building | Policy option 2 | Predictive energy modelling (Space heating demand and EUI)

doongp
L Dllnntl
1]

Space heating demand varies from 37 (worst) down to 4
kwh/m2/ yr (best). The benefit of better fabric and MVHR is
clearly showing.

The estimated EUIs range from 96 (worst) down to 57
kWh/m?/ yr (best). The benefit of heat pumps over gas boilers
or direct electric is clear, but it is diluted by the fact that DHW
is provided by direct electric.

All results appear logical.

7.0 Energy modelling analysis for Policy option 2

Space heating demand

Worst

Best

Energy use intensity

Worst

Best

Space heating demand -

Predictive
(KWh/m?2/yr)

c

.2

8

§ Good

3 practice

o

8

<

L Ultra-low 4
energy

Table 7.23 - Performance of each case in
terms of space heating demand

Heat Heat
pump pump

less efficient  more efficient

EUI - Predictive Gas Direct
(KWh/m2/yr) boiler electric

92 65 64
=
S
8
E
e Good i 71 62 62
e practice
Q
S
i Ultra-low
60 60 57 57
energy

Table 7.24 - Performance of each case in terms of energy use intensity (EUI)

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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Primary school building | Policy option 2 | Predictive energy modelling results comparison across all cases

120
96
100 92
50 72 71
§ 65 64 62 62 60 60
= &0 57 57
E
e
= 40
20
0
Benchma 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D
Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation

Figure 7.6 - Predictive energy modelling results: bar chart showing the detailed breakdown of energy use intensity (EUI) for eac h case

Detailed energy use Bench 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D
breakdown (kWh/m2.yr) mark

Other energy uses - -

Catering 5 5 5 5 5 5 5 5 5 5 5 5

Equipment 18 18 18 18 18 18 18 18 18 18 18 18
Lifts

External lighting

100

Lighting

N|© |k | s
N|© || s
N[O |k
N[O |k s
N ||k s
N[0 | ks
N ||| s

Auxiliary (fans & pumps)

N | o |k s
I N IS
ISEENERSEEN
ISEENE RN
IS NN

Cooling - -

Domestic hot water 17 17 17 17 17 17 17 17 17 17 17 17
Space heating 41 37 10 9 13 12 3 3 5 4 1 1

7.0 Energy modelling analysis for Policy option 2 Table 7.25 = Predictive energy modelling results: detailed breakdown of energy use intensity (EUI) for each case
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Primary school building | Policy option 2 | EUI + Compliance with Part L 2021

Heat Heat
pump pump

less efficient  more efficient

gnongg
I IJI][]nunu
IR

EUI- Predictive Gas Direct
(kWh/m2/yr) boiler electric

65 64
c
=)
bined E
Metrics combine =
g pi%‘t’ige 72 71 62 62
The table shows the EUIs obtained from the predictive b
modelling results combined with Part L 2021 compliance. -‘5‘s
L Ultra-low
. . 60 60 57 57
None of the scenarios tested have failed to meet Part L. An EUI energy
target could clearly help to drive the design and construction of
better school buildings. Table 7.26 ~ Performance of each case in terms of Energy Use Intensity (EUI)

overlaid with compliance with all Part L 2021 criteria
Indicative SHD and EUI targets are introduced in the next

section of the report.

Would not pass both criteria of
building regulations Part L 2021

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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1.2.3

Policy option 2 - Predictive energy analysis for
iIndustrial building
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Industrial building | Policy option 2 | Predictive energy modelling (Space heating demand and EUI)

Space heating demand varies from 17 (worst) down to 10 Space heating demand

kWh/m?/ yr (best). The benefit of better fabric and MVHR is
clearly shown as you move towards better fabric performance. Worst Best

The estimated EUIs range from 50 (worst) down to 27

kWh/m2/ yr (best). Fabric seems to have a greater impact on the
Gas boiler scenarios due to the higher heating energy
consumption, as results vary from 50 down to 36 kWh/m2/yr.
EUI results are very similar for VRF, Four pipe chiller and heat
pump scenarios. The benefit of electric heating -over gas boilers
is clear.

All results appear logical.

Energy use intensity

Worst Best

7.0 Energy modelling analysis for Policy option 2

Space heating demand -

Predictive
(KWh/m?/yr)

c

e

8

§ Good

3 practice

L

8

& Ultra-low

10
energy

Table 7.27 - Performance of each case in
terms of space heating demand

EUI - Predictive Gas VRE Four pipe '1?:“
(KWh/m2/yr) boiler chiller pump
more efficient
34 34 32
c
ie]
8
=
2 cred 30 31 29
e practice
L
8
i Ultra-low
36 28 28 27
energy

Table 7.28 - Performance of each case in terms of energy use intensity (EUI)

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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Industrial building | Policy option 2 | Predictive energy modelling results comparison across all cases
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Figure 7.7 - Predictive energy modelling results: bar chart showing the detailed breakdown of energy use intensity (EUI) for eac h case
Detailed energy use Bench
breakdown (KWh/m?2.yr) mark 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D
Other energy uses - - - - - - - - - - - -
Catering - - - - - - - - - - - -
Equipment 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4
Lifts 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
— A
External lighting 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0
80 =
Lighting 7.4 7.4 7.4 7.4 6.7 6.7 6.7 6.7 6.5 6.5 6.5 6.5 S
. c
Auxiliary (fans & pumps) 9.9 9.9 9.9 9.9 9.7 9.7 9.7 9.7 8.5 8.5 8.5 8.5 8
Cooling 0.5 0.5 0.7 0.5 0.6 0.6 0.8 0.6 0.7 0.7 0.9 0.7 S
- c
Domestic hot water 15 15 15 0.5 15 15 15 0.5 15 1.5 1.5 0.5 5
Space heating 23.0 6.9 7.3 6.2 14.8 4.4 4.7 4.0 11.2 3.4 3.6 3.1 &
Table 7.29 ~ Predictive energy modelling results: detailed breakdown of energy use intensity (EUI) for each case 172
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Industrial building | Policy option2 | EUI + Compliance with Part L 2021

EUI- Predictive Gas VRE Four pipe '1??
(KWh/m2/yr) boiler chiller pump
more efficient
34 34 32
c
=]
E
E
2 Good 30 31 29
o practice
2
Metri mbined c‘:
etrics combine ¢ iimlar » N N .
The table shows the EUIs obtained from the predictive modelling energy

results combined with Part L 2021 compliance.

Table 7.30 ~ Performance of each case in terms of Energy Use Intensity (EUI)

Only two of the scenarios (both gas heated) have failed to meet Part overlaid with compliance with all Part L 2021 criteria

L. An EUI target could clearly help to drive the design and
construction of better industrial buildings.

Would not pass both criteria of

Indicative SHD and EUI targets are introduced in the next section of building regulations Part L 2021

the report.

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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1.2.4

Policy option 2 - Predictive energy analysis for
hotel
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Hotel building | Policy option 2 | Predictive energy modelling

Space heating demand

Space heating demand varies from 30 (worst) down to 15 MOt Best

kWh/mz2/ yr (best). The benefit of better fabric and ventilation is
clearly showing

The estimated EUIs range from 233 (worst) down to 142
kWh/m?/ yr (best). The benefit of heat pumps over gas boilers is
clear.

All results appear logical.

Energy use intensity

Worst Best

7.0 Energy modelling analysis for Policy option 2

Space heating demand -

Predictive
(KWh/m?/yr)

c

iel

8

§ Good

3 practice

L

8

& Ultra-low

15
energy

Table 7.31 - Performance of each case in
terms of space heating demand

EUI- Predictive Gas TJ?:“
(KWh/m?/yr) boiler pump
(220)
174
c
S
8
E
g e 166
o3 practlce
Qo
8
'f'-u Ultra-low
154
energy

Heat
pump
(400/300)

159

152

143

(Space heating demand and EUI)

Heat
pump
(450/300)

158

152

142

Table 7.32 - Performance of each case in terms of energy use intensity (EUI)

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat

networks with low distribution losses) may perform well.
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Hotel building | Policy option 2 | Predictive energy modelling results comparison across all cases

’ 400
N A

350

200

¢
N
X X ¢
NEY
WY 3"”
050 233 .
206
174
166
159 158 152 152 154 143 142
150
100
50
0
1B 1C 1D 2A 2B 2C 2D 3A 3B clo 3D
n

kWh/mZ2/year

Benchmark 1A

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilatio

Figure 7.8 - Predictive energy modelling results: bar chart showing the detailed breakdown of energy use intensity (EUI) for eac h case

Detailed energy use Bench 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D
breakdown (kWh/m2.yr) mark

Other energy uses 340 - - - - - - - - - - - R
Catering 71 71 71 71 71 71 71 71 71 71 71 71
Equipment 10 10 10 10 10 10 10 10 10 10 10 10
Lifts 5 5 5 5 5 5 5 5 5 5 5 5
External lighting 0 0 0 0 0 0 0 0 0 0 0 0
Lighting 12 12 12 12 11 11 11 11 10 10 10 10
Auxiliary (fans & pumps) 28 28 28 28 23 23 23 23 17 17 17 17
Cooling 1 1 1 1 1 1 1 1 1 1 1 1
Domestic hot water 74 23 32 23 74 23 32 23 74 23 32 23
Space heating 31 7 13 7 25 6 11 5 16 4 7 3

Table 7.33 ~ Predictive energy modelling results: detailed breakdown of energy use intensity (EUI) for each case
7.0 Energy modelling analysis for Policy option 2
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Hotel | Policy option 2 | EUI + Compliance with Part L 2021

EUI - Predictive Gas '1?;“ T‘?? '1??
(KWh/m?/yr) boiler pump pump pump
(220) (400/300) (450/300)
d 159 158
IS
s
c
2 e 152 152
o3 practice
k2]
. . g
Metrics combined ® Ultral
er::; ow 206 q 143 142
The table shows the EUIs obtained from the predictive modelling gy

results combined with Part L 2021 compliance.
Table 7.34 = Performance of each case in terms of Energy Use Intensity (EUI)
An EUI target could clearly help to drive the design and overlaid with compliance with all Part L 2021 criteria

construction of better hotel buildings, incentivising both fabric and
ventilation efficiency as well as better heating systems.

Would not pass both criteria of
Indicative SHD and EUI targets are introduced in the next section building regulations Part L 2021

of the report.

Note: the above four heating options are not exhaustive. Other options (e.g. low carbon heat
networks with low distribution losses) may perform well.
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7.3

Policy option 2 - how can heat networks be assessed
using the EUI metric and how do they perform?

Return to contents >
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Policy option 2 | How would EUIs work with heat networks?

i 4 A ( N\ ( N
Energy Use Intensity (EUI) Energy related to Energy related to other electricity
The EUI of a home or building is the total amount of energy it uses for EUI = providing heating + uses such as lighting, ventilation,
all purposes in kWh/year, divided by the gross internal floor area and hot water L catering and plug loads. )
\. y, . J

(GIA) in m2. The value of using this as a metric to measure energy
performance is that it can be very easily checked. For a house or a flat

i i ildi ( N ( D ”
or a school WhIC-h has heating that .o.nly §erves that home or building, Heat network Heat at the Energy related to other electricity
the energy use is the sum of the utility bills. EUI =| heatsource and x pyilding + uses such as lighting, ventilation,
However, where there is a heat network (or a communal heating primary losses meter catering and plug loads.
. . . \ J \\ J \ J
system in general), it is less straightforward to assess the total energy
used for that dwelling or building. ‘r
Boundary of the assessment
The usual definition of the EUI is the energy consumed within the site
boundary. However, where that site or building is served by an
energy centre that is outside the boundary, the system losses must be
considered to understand the total energy required to deliver the J
’—----- -------\ ¢_—————— -------N
heat to the end user. ’ N ,/ N
" \|l ResiUnit \
Heat or energy for heat I I: HI U. ‘
I S
If heat pumps are located in the energy centre, the efficiency of the : 1] :
heat generation also sits outside the site boundary. If the delivered | :: i
heat is considered, rather than the energy used to generate it, the : Primary :: Seesniln :
advantage of using a heat pump will not be captured by the EUI : System i losses y :
assessment. i | I
. - |
The EUI will be the measured utility or energy supply to the energy I Energy Building Site/Buildin :
centre — whether that is gas or electricity ~ divided by the total GIA of : Centre meter 9 : A
the properties served from the network. This though will give an | . ) ii ) B i %
average and will not distinguish better and worse performing : Primary svstem losses must Il ; : %
- . . \ y Sy | Secondary losses must be o
buildings o. For a mixed use development, this could be very . I\ ) U o
: ; . \  beincluded /7 \_ included 4 o
misleading. Some work will therefore be needed to develop a A - S R4 =
. . N BN N BN N B B S . LR B R N B N N B N N N B § N J c
metering strategy that more accurately measures the actual energy 5
use of users. Figure 7.9 ~ Explanation of how EUIs can be calculated for heat networks i
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Policy option 2 I How do you calculate EUI with a heat network?

Energy related to providing heating and hot water

Energy related to Energy related to other

Heat from a heat network is meter.ed at the heat .substatlon, usually Total EUI = providing heating and + electricity uses such as lighting,
on the upstream (energy centre) side. In domestic developments, the hot water ventilation, catering and plug
heat is also metered at the entry to each home, by the heat interface loads.

unit (HIU) if there is one. These meter readings need to be adjusted

to account for the upstream (primary) system losses and the efficiency

of the heat generation plant to derive an equivalent EUI value that is
bsg§épsgasgdOC[CALes U CA§ ogLUC[I *0Osp»Gu eas

How do you calculate EUI with a heat network?

School P81 AEesh Mid rise domestic 8[ ¢ Energy centre

and DHW to each dwelling.
The heat network provider would need to advise the primary system Heating & hot water Heating & hot water metered at
efficiency and losses to accurately assess the EULI. metered at site site boundary and sub metered
boundary. at each home.
For multi-residential blocks, the secondary losses can be measured by n »
] . . Electricity metered at Electricity metered at each
summing all of the HIU readings and subtracting that total from the site boundary. home.
main system meter reading ~ the difference will be the heat lost to
the common areas and the ground inside the building or site
boundary. These secondary losses can be applied as an average HEEN Gas (DH2)
factor to all of the heat meter readings in that building to give the 1]
effective EUI required at the site boundary.
Electricity from CHP
For single users, a house or a building like a school, the main system (DH2)
heat meter reading can be used as the EUI required at the site Heat network
boundary. ‘ Electricity
The efficiencies and losses should be applied to the end use heat
figure and then added to the electrical meter reading to get an Figure 7.10 - The image above illustrates the metering strategy typically employed
overall EUI per building to compare to the policy target figure. when delivering heat from a DH network and the metering strategy for electrical
consumption. It should be recognised that where Combined Heat and Power
Energy related to providing heating and hot water generation is adopted, there will be a rebate due to the generation of electricity. A
2]
Electricity is always metered at the point of entry to a building or S
separately for each home. This meter reading can be used directly in g
the calculation of the EUI 8
=
=
&)
o
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Policy option 2 I Examples and target setting

Example with specific EUI targets

The targets set for EUI for each building and use type should be the
same irrespective of the heating system that is proposed, so that all
systems are compared with genuine equivalence.

For the heat network studies, only two typologies have been
modelled, the mid -rise domestic building and the school. The target
EUI recommended for each of these are:

Domestic - 35 kWh/m?2gA/yr.
School ™ 65 kWh/m?g\/yr

These targets represent the total gas and electricity required to be
used for each building type, at the energy centre. It is not the total of
heat and electricity demand by the building or home. Whilst this
difference seems complex, given the correct information from the
heat network provider, it is a simple conversion to make. The
following pages work through the two modelled examples and both
network types to demonstrate the process of converting the heat
demand to a corresponding energy consumption that can be used to
assess the EUL.

7.0 Energy modelling analysis for Policy option 2

School Mid rise resi Energy centre

(T1I1] Gas (DH2)
Electricity from CHP
(DH2)

Heat network
Electricity
Energy related to Energy related to other
Total EUl = providing heatingand T electricity uses such as lighting,
hot water ventilation, catering and plug
loads.

Figure 7.11 - To calculate the EUI associated with the all energy use required to power the
buildings, and providing heating and DHW, the energy required to deliver this must be
considered.
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Policy option 2 | School - worked example

School Energy centre
This page shows a worked example of how the EUI could be Summary of energy use
calculated for the school based on a network using 110mm diameter A 4.3 kWh/m2/yr heating
primary pipework, 90 ©C flow temperature. The actual performance of A 16.7 kwh/m?/yr hot water

each system will be individual to the system network characteristics, A 38.9 kWh/m?/yr electrical

and these can be highly variable.
e . o o e e LD Gas (DH2)
*@[ Nél &8 ea&ZO» uélCp[ | UE 80O8p»G0 é8p " UpNJ
A Space heating demand of 4.3 kWh/m 2/yr N [ -
A Hot water demand of 16.7 kwh/m 2/yr, Electricity from
CHP (DH2
A Secondary losses between the building heat meter and the school Heat network (briz)
meter 10% of delivered heat. Heat at the building meter = 23.1 Electricity
kWh/m?2/yr
A Electricity related to other electricity uses such as lighting, Energy related to Energy related to other h
ventilation, catering and plug loads =38.9 kWh/m 2/yr Total EUI = providing heating and + electricity uses such as lighting,
hot water ventilation, catering and plug
DH1 ~ Energy from Waste loads. J
Assuming system performance characteristics as set out for DH1 and N\
} FaCp Ei eCEUO 1 Uaaga U 9Gi “Up | aGacCsN| EU(MDHN1) = 4.6 + 38.9 = 43.5 kWh/m2/yr
ép[sCAssa é[p[NsgCspaz CA§g £O0éeC 8§08p»G |C
output is 0.20kWh. Heat generation energy is therefore (23.1 x 0.2) = EUI (DHN2) = 28.4 + 38.9 = 67.3 kWh/m?2/yr
4.6 KWh/m2/yr J
Total EUI = 4.6 + 38.9 = 43.5 KWh/m?/yr Figure 7.12 ~ Calculation of the EUI associated with the connection to heat networks DH1 or DH2
DH2 - Fossil fuel based heat network seeking to grow and decarbonise EUI - Predictive Gas Direct pj?; p":;":‘; DHN 1 DHN 2
Assuming system performance characteristics and heat generation (kKWh/m2/yr) boiler electric s Jmore
plant mix as set out for DH2 and distribution losses of 50% for a N
aGacsgN Uésp[ CEO» EACAAEO u»UU} ép[sCAass§ - 64 12
to produce each kWh heat output is 1.23 kWh. Heat generation s E
energy is therefore (23.1 x 1.23) = 28.4 kWh/m?2/yr E §
Total EUI = 28.4 + 38.9 = 67.3 KWh/mZ/yr g Good 72 7 62 62 8
3 practice c
L 3
o &)
& Ultra-low =
- 60 60 57 57 44 67
oy 182

7.0 Energy modelling analysis for Policy option 2

Table 7.34 ~ EUI associated with DH1 and DH2 (ultra-low energy) compared with other heating systems



Policy option 2 | Mid rise apartment building - worked example

Mid rise resi Energy centre
This page shows a worked example of how the EUI could be Summary of energy use

calculated for the mid -rise apartment building based on a network A 7.6 kWh/m2/yr heating

using 110mm diameter primary pipework, 90 ©C flow temperature. A 14.8 kwh/m?/yr hot water
The actual performance of each system will be individual to the A 16.3 kWh/m?/yr electrical
system network characteristics, and these can be highly variable.

Gas (DH2)
Na&O» Géeli Cp[ [ UE sO68p»Ga é8p UpN[ Os8y
Space heating demand of 7.6 kWh/m 2/yr,

Hot water demand of 14.8 kWh/m ?/yr, Electricity from CHP

- (BH2)
Secondary losses between the building heat meter and the flat meter Heat network
10% of delivered heat. Heat at the building meter = 24.6 kWh/m  2/yr Electricity
Electricity related to other electricity uses such as lighting, ventilation, 4 c ated o ofh N\
; — Energy related to nergy refated to other
catering and plug loads =16.3 kWh/m */yr Total EUI = providir?gheating and + electricity uses such as lighting,
_ hot wat ventilation, catering and plug
DH1 "~ Energy from Waste \ o et loads. J
Assuming system performance characteristics as set out for DH1 and (
} AACp A eCAUO 1 Uaasa U” G " Up [ aGaC8N  gypHNy = 49 + 16.3 = 21.2 KWh/im2/yr
ép[sCAs80 é[p[ NgC§8paz CA8 AOéeC 8§808p»G
output is 0.20kWh. Heat generation energy is therefore (24.6 x 0.2) = EUI(DHN2) = 303 + 16.3 = 46.6 KWh/m 2/yr
4.9 kWh/m?2/yr \_ )
Total EUI = 4.9 + 16.3 = 21.2 kWh/m?/yr Figure 7.13 ~ Calculation of the EUI associated with the connection to heat networks DH1 or DH2
DH2 - Fossil fuel based heat network seeking to grow and decarbonise . i Heat Heat
EUI- Predictive Gas Direct pump pump DHN 1 DHN 2
Assuming system performance characteristics and heat generation (kWh/m2/yr) boiler electric less more
plant mix as set out for DH2 and distribution losses of 50% for a efficient efficient
aGacsgN Ueéesp[ CAEO» EACAAEO u»UU} ép[sCAass§O "
produce each kWh heat output is 1.23 kWh. Heat generation energy = = e %
is therefore (24.6 x 1.23) = 30.3 kWh/m2/yr g £
Total EUI = 30.3 + 16.3 = 46.6 KWh/m2/yr E Good -
> . 85 29 =
o3 practice c
-9 5
3 g
& Ultra-low e
39 32 26 21 47
energy -

7.0 Energy modelling analysis for Policy option 2

Table 7.35 ~ EUI associated with DH1 and DH2 (ultra-low energy) compared with other heating systems



1.4

Policy option 2 - Summary
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Predictive energy modelling analysis for Policy option 2 | Domestic buildings | Summary of findings

Energy modelling using PHPP software was undertaken to estimate
space heating demand and the total energy use (EUI) for the different (KWh/m2/yr)

domestic typologies.

. . . . Terrace Low Rise Mid Rise High Rise
A Space heating demand seeks to improve energy efficiency. As it ¢

can be seen from the adjacent table, the results are fairly

Space heating demand ~ Predictive

consistent and would enable to use a particular level for policy 5 =6 = 8 —

(e.g. 15 or 20 kWh/mZ2.yr in line with the recommendations of the 8

CCC). The Terrace house has the widest range of space heating § Good 33 o8 29 20

demand per floor area (GIA) relative to the other typologies and 3 practice _

. . - .0 Space heating demand
the high-rise apartment building has the narrowest. ‘.;
Ultra-low
A Ener Intensity (EUI kstor | ener .Asit = 14 12 10 10
ergy Use Intensity (EUI) seeks to reduce total energy use i energy Wore: Best

can be seen from the table below, the results are fairly consistent
and would enable to use a particular level for policy (e.g.

Table 7.36 ~ Summary of space heating demand results ranges for each domestic

35kWh/m2.yr). The benefit of introducing a heat pump is clearest typology and each different level of fabric and ventilation specifications
for the terrace house, reducing the EUI by 49% in the business-as-
usual scenario and 43% for the ultra-low energy scenario.

Energy use intensity

Worst Best

Terrace House Low rise apartment building Mid rise apartment building High rise apartment building
EUI- Predictive ) Heat Heat . Heat Heat . Heat Heat ) Heat Heat
(kWh /m2/yr) Gas Direct pump Pum Gas Direct pump pum Gas Direct pump Pum Gas Direct pump pum
boiler electric less P boiler electric less P boiler electric less P boiler electric less P
S more efficient - more efficient L more efficient - more efficient
efficient efficient efficient efficient
- 34 31 55 53 30 24

=)
8

= )

Good :

g : 31 39 28 49 29 28 22

3 practice )

o ;

(.‘; )

Ultra-low :

- 27 25 31 23 25 20

energy :

j

i

Table 7.37 - Energy use intensity result ranges for each case of each domestic typology
185
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Predictive energy modelling analysis for Policy option 2 | Non -domestic buildings | Summary of findings

Energy modelling using TAS and IES software in conjunction with
CIBSE TM54 was undertaken to estimate space heating demand and
the total energy use (EUI) for the different non -domestic typologies.

Space heating demand ~ Predictive

(KWh/m2/yr)

A Space heating demand seeks to improve energy efficiency. As it Sehoo! Office industra Hotel

can be seen from the adjacent table, the results are fairly

consistent and would enable to use a particular level for policy 5 = &

(e.g. 15 or 20 kWh/mZ2.yr). The school and office typologies have E

the widest range of space heating demand per floor area (GIA) E Goo_d 12

relative to the other typologies. b practice Space heating demand
A Energy Use Intensity (EUI) seeks to reduce total energy use. As it ;f% .

can be seen from the table below, the range of results is very wide energy 4 10 15 — Best

and would require specific EUI targets for the different typologies.

The benefit of introducing a more efficient heat pump is clearest
for the hotel which has the highest EUI.

Table 7.38 ~ Summary of space heating demand results ranges for each non-
domestic typology and each different level of fabric and ventilation specifications

Energy use intensity

Worst Best

School
EUI - Predictive Heat Heat Heat Heat Heat Heat Heat Heat
. eal
(KWh/m?/yr) bG.T‘S I?":tc.t pump Pump be;\ S VRF pump pump bG-?S VRF . FOE!'" pump bG-f;ls pump pump pump
oller electric effliiis:nt more efficient oller less efficient  more efficient oller pipe Chiler . ore efficient ofler (220) (400/300) (450/300)
- 65 64 104 81 50 34 34 32 159 174 158
o
=
g Good
> g 72 71 62 62 72 74 72 30 31 29 222 152 166 152
3 practice
L
g
N Ulradow 60 60 57 57 71 66 67 66 36 28 28 27 143 154 142
energy
&
Table 7.39 - Energy use intensity result ranges for each case of each nondomestic typology
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8.0

Comparison between modelling results for
Policy options 1 and 2 and indicative
targets for these policies



8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets

The main aim of this section is to derive some

indicative policy suggestions, e.g.

A Policy option 1: buildings should achieve a
minimum 65% CO,, reduction.

A Policy option 2: buildings should achieve a
space heating demand of less than 15
kWh/mZ2.yr and a minimum energy use intensity
(EUI) of less than 35 kWh/n?.yr .

Secondly, it enables a comparison between the
likely effects that policy options 1 and 2 would
have, i.e. which combination of specifications
would find it more challenging to comply.

Comparison for domestic buildings

8.1.1 8.1.2 8.1.3 8.14
Comparison for Comparison for Comparison for Comparison for
terrace house low-rise mid-rise high-rise
apartment apartment apartment
building building building
Comparison for non-domestic buildings
8.2.1 8.2.2 8.2.3 8.24

Comparison for
office building

Comparison for
primary school

Comparison for
industrial building

Comparison for
hotel

Additional analysis on heat networks - conclusion

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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How to read the tables in this section

The tables in this section
are the same as the ones
shown earlier in the

Policy option 1 (% over Part L) Policy option 2 (Space heating demand and EUI)

. . With PV
report for Policy option 1 Reduction in CO, - .
(Section 6.0) and Policy SAP 10.2 Gas Direct Heat Heat Space heating demand -
GLA (reg) boiler electric pump pump Predictive

option 2 (Section 7.0).

(KWh/m?2/yr)

less efficient  more efficient

R OO

The only difference is the
addition of blue

c c
rectangles to show which -% -.%
cases would comply with B =
indicati o g Good 53% 62% 75% g Good
the indicative policy ; practice ® © & o practice
target suggested. L L
Qo o)
i Ultra-low i Ultra-low
3 0 0, 0 3 10
s 64% 72% 81% g

of space heating demand overlaid with compliance with the FEE criterion in Part L
2021 criteria and compliance with indicative policy target for option 2

all Part L 2021 criteria and compliance with indicative policy target for option 1

Heat Heat
pump pump
less efficient  more efficient

EUI - Predictive Gas Direct

Would not pass all building
regulations Part L 2021 metrics
(KWh/m2/yr) boiler electric

Compliant with proposed policy option c | |

i=l |
8 p——

- — E . | II :

. . . [) 00

| I Compliant with one of two metrics ; practice | 85 | 29

- = Q e Fep——
8
g Ultra-low 32 26

energy

Table 8.3 Performance of each case in terms of energy use intensity (EUI)
overlaid with compliance with all criteria in Part L 2021 criteria and compliance with

8.0

Comparison between modelling results for Policy options 1 and 2 and indicative targets

3 Table 8.1 ~ Performance of each case in terms of CO, overlaid with compliance with Table 8.2~ Performance of each fabric and ventilation specification level in terms

indicative policy target for option 2
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8.1

Comparison for domestic buildings

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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8.1.1

Comparison for terrace house
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Terrace House | Policy Option 1 (% over Part L)vs Option 2 (Space heating demand and EUI)

N
I

]

Compliant with
proposed policy
option

1 on the left

2 on the right

| Compliant with
| one of two
metrics

Would not pass all 3
>< building regulations

Part L 2021 metrics

Policy option 1 (% over Part L)

Policy option 2 (Space heating demand and EUI)

With PV
Reduction in CO, - ; :
SAP 10.2 Gas Direct Heat Heat i Space heating demand - Indicative policy requirement:
GLA (reg) boiler electric pump pump : Predictive
less efficient  more efficient ! (KWh/m?3/yr) A SHD<15 kwh/m2.yr
A EUI < 35 kWh/m2.yr
s 1 c
= - A These are in line with the
2 3 E industry definition of Net Zero
g Good 64% 98% 99% 8 e ’
e practice 3 ; practice Operational Carbon for
2 3 L residential buildings
o 1 o
i Ultra-low | £ Ultra-|
45% 79% 103% 104% : LLEHIES] 14
energy : energy
Table 8.4~ Performance of each case in terms of CO, overlaid with compliance Table 8.5 ~ Performance of each fabric and ventilation specification level in terms
with all Part L 2021 criteria and compliance with indicative policy target for option of space heating demand overlaid with compliance with the FEE criterion in Part L
1 ‘

Indicative policy requirement:

A
A

65% improvement over Part L 2021.

2021 criteria and compliance with indicative policy target for option 2

Heat Heat
pump pump

less efficient  more efficient

EUI - Predictive Gas Direct
(kWh/m?/yr) boiler electric

This threshold drives better energy efficiency by NG | I
capturing the cases which marry good fabric s I
requi~reme:nts with Eaffici_en:c heating systems. It pushes _ ] _t_§~ |—=—nr —_—
asAgNga EALECA } Ap8§sC $Ww8§sCp As 3cU§A[e§Goc[d(") aa Il 31 1
§O08p»G0 " [ipAs [O} e§OCAH [ CAUOI 2 practice T I
' .E — — _— -
It could be raised to 70% or even 75% for the terrace : I3 Ultra-low a . .
house but this would make it inconsistent with the ! energy
GCAA»Ba 80 [ e[ pCN&s&OC iem } £O»1

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets

Table 8.6 ~ Performance of each case in terms of energy use intensity (EUI)
overlaid with compliance with all criteria in Part L 2021 criteria and compliance with
indicative policy target for option 2
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Terrace House| Part L modelling vs Predictive energy modelling

N
I

mil

Space heating appears to be significantly underestimated in Part L
modelling, which means that changes to U -values, windows,
airtightness will have less effect, thereby not encouraging better
fabric and better design.

Domestic hot water appears to be significantly overestimated in
Part L modelling. As heat pumps are generally less efficient when
producing hot water, this negatively affects their performance and
N[ G psg}eéess§ CAs } A& §psgOss§ i8CEgs§gO
§ ~ fEs £§OCO As[ C éeNé¢ aGacCcsgNi

Part L has a simple and standardised calculation for estimating
GeOp8§»él [ C§ Yshowd da§hporirGyraphd Bhis is hugely
overestimated given that this only covers the cooking and appliances,
with no estimation for plug loads. The overestimation of unregulated
loads means that it can become daunting to include them in dwelling
calculations and any attempt to offset them or balance them with
renewable energy appears expensive.

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets

[

ai

80
70 Unregulated
energy use
60
50
3
9]
T 40
§ . Key
< L ) L, o~
E a 8 §OC u [ b § . Equipment*
30 . Lighting
. Auxiliary (fans and pumps)
20 - B cooling
. Domestic hot water
. Space heating
10
0
Benchmark Part L Predictive
Scenario 2C
Figure 8.1 ~ Comparison between the results of the Part L energy model and the Predictive
§08p»G NU}Ysiz ésp asgé[p[iis s§80O8p»G eagz ~Up [ CGé
* Note that the Part L equipment (cooking and appliances) is not currently an output from SAP
10.2 software.
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8.1.2

Comparison for low -rise apartment building
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Low-rise apartment building | Policy Option 1 (% over Part L)vs Option 2 (Space heating demand and EUI)

Policy option 1 (% over Part L) - Policy option 2 (Space heating demand and EUI)
With PV
Reduction in CO, - \ o . .
SAP 10.2 Gas Direct Heat Heat Space heating demand - Indicative policy requirement:
GLA (reg) boiler electric pump pump 3 sl

less efficient  more efficient i (kWh/m?/yr) A SHD < 15 kWh/m2.yr

A EUI < 35 kWh/m2.yr
: o o C - - .
-% % A These are in line with the
g = industry definition of Net Zero
g Good 64% 75% 89% g Good i
; practice 0 ; practice Operational Carbon for
Qo L residential buildings
S 8
i Ultra-low i Ultra-low
43% 7% 86% 96% 12
energy energy
Table 8.7~ Performance of each case in terms of CO, overlaid with compliance with Table 8.8 ~ Performance of each fabric and ventilation specification level in terms
all Part L 2021 criteria and compliance with indicative policy target for option 1 of space heating demand overlaid with compliance with the FEE criterion in Part L
! 2021 criteria and compliance with indicative policy target for option 2
Compliant with 3 ot : : : ‘

p _ | Indicative policy requirement: | - _ Heat Heat
proposed policy ; ; EUI - Predictive Gas Direct pump pump
option A 65% improvement over Part L 2021. (kKWh/m?/yr) boiler electric < eficient more efficient
Lon the left A This threshold drives better energy efficiency by !

2 on the right 1 capturing the cases which marry good fabric - o I
requirements with efficient heating systems. It pushes ! -% L —
'-_I Compliant with asAgNga EALACA } £Ap8&§sC HW§s Chp £Es 1C0§~[6§60Jd("3 G i y
I _ oneofwo | §08p»Gu " [ipAs [0} e8OCAI [ CAUO &Ub prds GCSIE o | 28 |
metrics 1 : e I_ — |
‘ A It could be raised to 70% or even 75% for the low -rise ‘ ]
Would not pass all 3 | apartment building but this would make it = Ueltr:;low 37 31 23
>< building regulations AEOsUOaFaCSOChEZEEA LCABPpCNEOE i é Al } EO »r} &

Part L 2021 metrics _ ) ] ]
Table 8.9 Performance of each case in terms of energy use intensity (EUI)

overlaid with compliance with all criteria in Part L 2021 criteria and compliance with
indicative policy target for option 2

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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Low-rise apartment building | Part L modelling vs Predictive energy modelling

Space heating appears to be significantly underestimated in Part L
modelling, which means that changes to U -values, windows,
airtightness will have less effect, thereby not encouraging better
fabric and better design.

Domestic hot water appears to be grossly overestimated in Part L
modelling. As heat pumps are generally less efficient when producing
hot water, this negatively affects their performance and may reduce
CA§ } A "8p§0Oss i8CE8§80 [ ulsgaa 8§ ~ AsA8O
pump system.

Part L has a simple and standardised calculation for estimating
GeOp8§»éi [ C§ }showh daghporirGyraghd Shis is hugely
overestimated given that this only covers the cooking and appliances,
with no estimation for plug loads. The overestimation of unregulated
loads means that it can become daunting to include them in dwelling
calculations and any attempt to offset them or balance them with
renewable energy appears expensive.

LA 8o &l (hedt§y, bot water, lighting, auxiliary) portion of
the energy use in Part L, exceeds even the total energy use (including
unregulated loads ~— equipment) for the predictive model.

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets

Unregulated
energy use

90

80

year

’

KW 2/
()

/s £§ OC

Key

N ~ . Equipment*
o Aspc P
Lighting
Auxiliary (fans and pumps)
Cooling

Domestic hot water

Space heating

10
0
Benchmark Part L Predictive
Scenario 2C

Figure 8.2 ~ Comparison between the results of the Part L energy model and the Predictive
§08p»G NU}Ysiz ésp agé[p[iis 808p»G eagz ~Up [ CGé
* Note that the Part L equipment (cooking and appliances) is not currently an output from SAP
10.2 software.
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Comparison for mid -rise apartment building

8.1.3

between modelling results for Policy options 1 and 2 and indicative targets
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Mid -rise apartment building | Policy Option 1 (% over Part L)vs Option 2 (Space heating demand and EUI)

Policy option 1 (% over Part L)

With PV
Reduction in CO, -
SAP 10.2 Gas Direct I-llﬁrz:u T:t
GLA (reg) boiler electric pump pump
less efficient  more efficient
c
i)
8
E Good
> . 53% 62% 75%
pe practice
L
S
£
Ultra-low 64% 72% 81%
energy

Table 8.10 ~ Performance of each case in terms of CO, overlaid with compliance
with all Part L 2021 criteria and compliance with indicative policy target for option 1

Compliant with
proposed policy

Indicative policy requirement:

option A 65% improvement over Part L 2021.
Lonthe left A This threshold drives better energy efficiency by
2 on the right capturing the cases which marry good fabric
requirements with efficient heating systems. It pushes
- _I Compliant with schemes with direct electrlc to have an even better
I__ one of two i g8es8i U " [ipAks [0} Q§OC/EI[C/EUO
metrics i UE §0O8p»Ga Up RNUps§ GSafl
Would not pass all 3 A 1t could be raised to 70% for the mid -rise apartment

building regulations
Part L 2021 metrics

building but this would make it inconsistent with the
GAA»ABasga [ e[ pCNSOC i e &l } EO»T

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets

Policy option 2 (Space heating demand and EUI)

Space heating demand -

Indicative policy requirement:
Predictive
(kWh/m?2/yr) A SHD < 15 kWh/m2.yr

A EUI < 35 kWh/mZyr

=
-% A These are in line with the
£ Good mdustr}/ definition of Net Zero
= practice Operational Carbon for
2 residential buildings
o]
©
LL o

Ultra-low 10

energy

Table 8.11 = Performance of each fabric and ventilation specification level in terms
of space heating demand overlaid with compliance with the FEE criterion in Part L
2021 criteria and compliance with indicative policy target for option 2

EUI- Predictive Gas Direct '1?;“ I-Lll?;u
(KWh/m2/yr) boiler electric pump pump
less efficient  more efficient

>

|C$5[ Iy 2 |
o P

Fabric & yogntilation

Ultra-low
energy

Table 8.12 ~ Performance of each case in terms of energy use intensity (EUI)

overlaid with compliance with all criteria in Part L 2021 criteria and compliance with
indicative policy target for option 2
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Mid -rise apartment building | Part L modelling vs Predictive energy modelling

Unregulated

energy use
90
Space heating appears to be significantly underestimated in Part L 80
modelling, which means that changes to U -values, windows,
airtightness will have less effect, thereby not encouraging better 70
fabric and better design.
Domestic hot water appears to be grossly overestimated in Part L 60
modelling. As heat pumps are generally less efficient when producing
hot water, this negatively affects their performance and may reduce 8 50 : ; Key
CAs } &£ spsgOss i 8§CEgsgO [ uisgaa §° /s £8 O [ O} aNUpgs & ~ AEs EsOCO A§EC
pump system. % 40 Equipment*
= . Lighting
Part L has a simple and standardised calculation for estimating = . Auxiliary (fans and pumps)
GeéOpg»él [ C§ Nshowd dashpdirGraphi Ehis is hugely 30 B cooling
overestimated given that this only covers the cooking and appliances, I Domestic hot water
with no estimation for plug loads. The overestimation of unregulated 20 B soace heating
loads means that it can become daunting to include them in dwelling
calculations and any attempt to offset them or balance them with 10
renewable energy appears expensive.
LA 8o él (hedt§y, bot water, lighting, auxiliary) portion of 0
. . . Benchmark Part L Predictive
the energy use in Part L, exceeds even the total energy use (including N
unregulated loads ~ equipment) for the predictive model. Scenario 2C %)
g
Figure 8.3 ~ Comparison between the results of the Part L energy model and the Predictive g
§08p»G NU}§iz é8p agé[p[il§ 808p»G easz ~Up [ CGelks|
€
* Note that the Part L equipment (cooking and appliances) is not currently an output from SAP =)
10.2 software. &

199

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets




Comparison for high -rise apartment building

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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High-rise apartment building | Policy Option 1 (% over Part L)vs Option 2 (Space heating demand and EUI)

Policy option 1 (% over Part L) ~ Policy option 2 (Space heating demand and EUI)
With PV
Reduction in CO, - ‘ :
SAP 10.2 Gas Direct Heat Heat Space 'l‘jeagﬁgt_dema”d . Indicative policy requirement:
GLA (reg) boiler electric pump pump 1 A

less efficient  more efficient 3 (KWh/m?/yr) A SHD<15 kWh/mZ.yr

A EUI < 35 kWh/m2.yr
0 0 0
5 s o
= 2 A These are in line with the
= = industry definition of Net Zero
g Good 56% 65% 7% S cood ’
; practice g g 0 3 practice Operational Carbon for
2 2 residential buildings
g
2 ©
L Ultra-low : L Ultra-low
0, 0, 0 ! 10
eneray 63% 69% 81% : eneray
Table 8.13  Performance of each case in terms of CO, overlaid with compliance Table 8.14 ~ Performance of each fabric and ventilation specification level in terms
with all Part L 2021 criteria and compliance with indicative policy target for option 1 of space heating demand overlaid with compliance with the FEE criterion in Part L
2021 criteria and compliance with indicative policy target for option 2
Compliant with indicative policy requirement: ; Heat Heat
proposed policy 3 } EUI- Predictive Gas Direct pump pump
option i A 65% improvement over Part L 2021. 3 (kwWh/m2/yr) boiler electric

less efficient  more efficient

Lon the left A This threshold drives better energy efficiency by
2 on the right capturing the cases which marry good fabric -
: requirements with efficient heating systems. It pushes -%
- _I Compliant with schemes with direct electrlc to have an even better % Good
|__ onepftwo i g8egi U " [ipks [0} e§OC/E|[C/EUO;’ bpréétp;é\l[o
metrics i UE §08p»Gatl _‘EJ
Would not pass all 3 A Setting the threshold at 70% would be too restrictive & Ultra-low o5 20
>< building regulations in terms of heating system, making it virtually =iz
partl 2024 metries ANéUaa 'CEi" I_ 8 E: U S U N el G E 'C_EC 'f‘ } /b § S ?able%.lsgP%r%rBa'rfgesof ea%tpcase[in ter'f]‘nsI of%n%rg‘?y use intensity (EUI)
! § " /s A8 OCUO AS[ CAO» aGaCS8NT ‘ overlaid with compliance with all criteria in Part L 2021 criteria and compliance with

indicative policy target for option 2

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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High-rise apartment building | Part L modelling vs Predictive energy modelling

[T

MNOIDIDIDIL 0oL

bLe wy il

M)
Oy gy Unregulated

b
i}
0
o
o
: 90 energy use
o
o
0
b 80 .
o 1 il
70 AN
Space heating appears to be significantly underestimated in Part L 60
modelling, which means that changes to U -values, windows, : :
airtightness will have less effect, thereby not encouraging better 5 50 :
fabric and better design. 2 Key
= H H ) .
Domestic hot water appears to be grossly overestimated in Part L § 40 I Equipment
modelling. As heat pumps are generally less efficient when producing < I Lighting
hot water, this negatively affects their performance and may reduce 30 B Auxiiary (fans and pumps)
CAs } & " §psOss i SCE§sO [ Gl saa § ~ AEsAESOCH [0} 6ca A glfl¢cooling
pump system. 20 [ Domestic hot water
. Space heating
Part L has a simple and standardised calculation for estimating
GeOp§»ei [ C8§ Hshowd eshpiryraghi Shis is hugely 10
overestimated given that this only covers the cooking and appliances,
with no estimation for plug loads. The overestimation of unregulated 0
. . . . . Benchmark Part L Predictive
loads means that it can become daunting to include them in dwelling
calculations and any attempt to offset them or balance them with Scenario 2C

renewable energy appears expensive.

L A §) §® e i (ﬂ’l@iﬁﬂg, Bot water, Iighting, auxiliary) portion of Figpre 8.4 _ACor[lpfalrison'between the results of the Pa.rt L energy Inodel anfi the Predictive ) .
. . . 8§08p»G NU}Y8Ilz é8p agé[p[il & 808p»G eagz "~ Up [ CGé
the energy use in Part L, exceeds even the total energy use (including

unregulated loads — equipment) for the predictive model. * Note that the Part L equipment (cooking and appliances) is not currently an output from SAP

10.2 software.
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8.2

Comparison for non-domestic buildings

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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8.2.1

Comparison for office building
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8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets




Office building | Policy Option 1 (% over Part L)vs Option 2 (Space heating demand and EUI)

Compliant with
proposed policy
option

1 on the left

2 on the right

| Compliant with
| one of two
metrics

Would not pass both
>< building regulations

Part L 2021 metrics

Policy option 1 (% over Part L) ~ Policy option 2 (Space heating demand and EUI)
With PV
Reduction in CO, - ; .
NCM - SAP 10.2 Gas Heat Heat i Space heating demand - Indicative policy requirement:
GLA (reg) boiler VRF pump pump ! Predictive
less efficient more efficient 3 (KWh/m?2/yr) A SHD< 15 kwh/m2.yr
A EUI < 70 kWh/m2.yr
c c
= 2 A The EUI is higher than the 55
= = 2
s Good £ Good kWh/m yr §uggested by LETI
@ practice 3 practice for office buildings. The LETI
L 2 target indicates what can be
o =} . . .
& Ultra-low i Ultra-low y achleved in use whereas this
energy energy evidence base seeks to set a
‘ reasonable minimum target.
PV area covering 50% of the building footprint area Table 8.17 ~ Performance of each fabric and ventilation specification level in terms

of space heating demand overlaid with compliance with the FEE criterion in Part L

Table 8.16 ~ Performance of each case in terms of CO, overlaid with compliance 2021 criteria and compliance with indicative policy target for option 2

with all Part L 2021 criteria and compliance with indicative policy target for option 1

Heat Heat
VRF pump pump

less efficient  more efficient

EUI - Predictive Gas
(KWh/m?/yr) boiler

Indicative policy requirement:

A 25% improvement over Part L 2021.

=
A3C s0[iiga a»UU} - dE §©/§$§>(GU[Q} -l
levels of fabric and ventilation to comply with various k=
e Good 72 74 72 A
types of electric heating systems. ; practice %)
[$) c
. . = (]
A Unfortunately, a gas heating system would still be ; = =
¢Uaas | § EJEOE EOSpeBGp[[ipAEs [ OF U;‘r::rg’;v 66 67 66 8
- . . : o
ventilation. Other policy mechanisms are ‘ p
recommended to prevent new fossil fuel heating Table 8.18 ~ Performance of each case in terms of energy use intensity (EUI) %
systems to be granted planning permission. 3 overlaid with compliance with all criteria in Part L 2021 criteria and compliance with
‘ indicative policy target for option 2
205

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets



Office building | Part L modelling vs Predictive energy modelling

Space heating appears to be significantly underestimated in Part
L modelling, which means that changes to U -values, windows,
airtightness will have limited effect, thereby not encouraging better
fabric and better design.

Part L estimatestt & Op § » & [ [ C§ }showB dx&hpoirG & a §
graph) but does not include it in the reported emissions and energy
metrics. Policy Option 1 would therefore have no effect on it. The
predictive modelling allows greater scrutiny of equipment loads and
has found that equipment energy use is likely to be much lower than
Part L calculates. This goes some way to explaining the very low
space heating load, as equipment heat gains in the spaces act to
suppress the heating load.

The predictive modelling has found that the auxiliary (fans and
pumps) energy use is likely to be much higher than is assumed by
Part L.

Benchmark total - the best practice benchmark for total energy
use in offices is 120kWh/mz/yr. This figure is almost twice the EUI
estimated by the predictive model. This shows that an energy model
would always show how much energy a building could use if it was
managed perfectly. Although some might say the estimate is
unrealistic, it is a useful target to have when a building is being
operated: it shows how low energy use could be.

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets

140

120
100 Unregulated Auxiliary is the
energy use .
main energy use
E 20 Key
>~
o Other energy uses
S
= Catering
-% 60 . Servers/IT hub
[ Equipment
. Lifts
40
B External lighting
Lighting
20 . Auxiliary (fans and pumps)
. Cooling
. Domestic hot water
0 Space heatin
Benchmark Part L Predictive . P g
Scenario 2B N
2
3
Figure 8.5~ Comparison between the results of the Part L energy model and the Predictive c
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8.2.2

Comparison for primary school

oonogp
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8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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Primary school building | Policy Option 1 (% over Part L)vs Option 2 (Space heating demand and EUI)

Policy option 1 (% over Part L) Policy option 2 (Space heating demand and EUI)
> : i
With PV
Reduction in CO, - ! :
NCM - SAP 10.2 Gas Direct Heat Heat i Space heating demand - Indicative policy requirement:
GLA (reg) boiler electric pump pump 3 TR
less efficient  more efficient (KWh/m?2/yr) A SHD < 15 kWh/m2.yr

2
§ 5
= 5 A These are in line with the
S Good 2o 20 S Good mdustr}/ definition of Net Zero
= practice 0 0 2 practice Operational Carbon for school
2 2 buildings
e} g
£ Ultra-low | & Ultra-low
0 0 0 i "~
energy 63% 73% 83% 3 energy 4
PV area covering 25% of the building footprint area Table 8.20 ~ Performance of each fabric and ventilation specification level in terms

of space heating demand overlaid with compliance with the FEE criterion in Part L

Table 8.19  Performance of each case in terms of CO, overlaid with compliance 2021 criteria and compliance with indicative policy target for option 2

with all Part L 2021 criteria and compliance with indicative policy target for option 1

Compliant with

Return to contents >

proposed policy o ) ) EUI - Predictive Gas Direct pHer::; pl-llﬁ:::)
option Indicative policy requirement: 3 (KWh/m2/yr) boiler electric b v
i i less efficient  more efficient
1 on the left A 35% improvement over Part L 2021. I= = Ir= =1
. ‘ , . . I s 11 61 |
2 on the right A Heat pump scenarios can comply relatively easily and S T I
‘ } Ep8§sC 81 §sCpAEs EUel }-lowOi G sUNe‘«j‘i ——— ———
= = Compliant with ! . AN oo 2 B
| : §O08p»Ga [ipAEs [ O} esOCAH [C/EUOlu, Good
| one of two ; > ractice 72 71 62 62
[R— ) : o3 P
metrics ! A Unfortunately, a gas heating system would still be ‘ L
| ¢Vaasil s EHOE BOSHPeGGEpP[[ibAs [ B}
! Ultra-low 60 60 57 57
Would not pass both | ventilation. Other policy mechanisms are ; energy
building regulations recommended to prevent new fossil fuel heating ]
Part L 2021 metrics . L | _
systems to be granted planning permission. ! Table 8.21 ~ Performance of each case in terms of energy use intensity (EUI)
overlaid with compliance with all criteria in Part L 2021 criteria and compliance with
indicative policy target for option 2
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8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets




Primary school building | Part L modelling vs Predictive energy modelling

gnnng
"]]ﬁ i unﬁ"“
i[5!

Space heating appears to be significantly underestimated in Part
L modelling, which means that changes to U -values, windows,
airtightness will have limited effect, thereby not encouraging better
fabric and better design.

Part L estimatesi 8 Op § » @ [ [ C§ YstowB €a8hprGC & a §
graph) but does not include it in the reported emissions and energy
metrics. Policy Option 1 would therefore have no effect on it. The
predictive modelling allows greater scrutiny of equipment loads and
has found that equipment energy use is likely to be lower than Part L
calculates. This goes some way to explaining the very low space
heating load, as equipment heat gains in the spaces act to suppress
the heating load.

The combination of the above and the overestimation of fan
power means that MVHR could be discouraged using Policy Option
1. The predictive modelling has found that the auxiliary energy use is
likely to be much lower than is assumed by Part L, meaning that
ventilation systems that are overall more efficient will be incentivised.

Benchmark total - the best practice benchmark used is 100
kWh/m?/yr., which approximately aligns with the proposed
performance level stated for primary schools in the the Green
"UbacCpesCaUO &U[ p}
Mission 2030. This is around half the CIBSE good practice benchmark
data for existing school buildings, which is not considered
appropriate as it is 10 years old, probably backward looking, and not
transparent about what is included.

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets

120
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80

&0

k\Wh/m?2/year

40

20

Space heating
underestimated
in Part L

Unregulated
energy use

Other energy uses
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Equipment (including server)
Lifts
External lighting

Lighting

Auxiliary (fans and pumps)
Cooling

Domestic hot water

Space heating

Benchmark
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Figure 8.6 ~ Comparison between the results of the Part L energy model and the Predictive
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Comparison for industrial building

8.2.3

between modelling results for Policy options 1 and 2 and indicative targets
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Industrial building | Policy Option 1 (% over Part L)vs Option 2 (Space heating demand and EUI)

Policy option 1 (% over Part L) ~ Policy option 2 (Space heating demand and EUI)
With PV
Reduction in CO, - ; = — .
NCM - SAP 10.2 Gas Four pipe Heat et el EEnEe Indicative policy requirement:
GLA (reg) boiler VRF chiller pump | Predictive

more efficient 3 (KWh/m?2/yr) A SHD<15 kwh/m2.yr

A < 2,
21% 20% 53% EUI < 35 kWh/mZ.yr

c c

2 3 A These are in line with the
§ Good 4100 Lok 0, § Good mdustr}/ definition of Net Zero
b practice 0 3 practice Operational Carbon.

2 Q

g S

& Ultra-low ‘ & Ultra-low

48% 46% 61% | 10
energy : energy

PV area covering 20% of the building footprint area Table 8.23 = Performance of each fabric and ventilation specification level in terms

of space heating demand overlaid with compliance with the FEE criterion in Part L

Table 8.22 ~ Performance of each case in terms of CO, overlaid with compliance with 2021 criteria and compliance with indicative policy target for option 2

all Part L 2021 criteria and compliance with indicative policy target for option 1

Compliant with ‘ | Heat

proposed policy ! | EUI- Predictive Gas Four pipe ea

. | | 5 . VRF . pump

option ! ! (KWh/m?/yr) boiler chiller h
i ! more efficient

Indicative policy requirement:
1 on the left |— — 9 ——°ar—=—1
2 on the right A 45% improvement over Part L 2021. 1 34 || 34 1 3 |

(=
S | 1 |
- ‘ A An efficient heat pump scenario can comply relatively 8 L L __'L__
;| Compliant with easily but other forms of electric heating would only | g Good 0 a1 29
- °“i9“w0 § sUNéi 6 EEGAUE 68 Gep-Ch " [i pbAs [ OF practice
etes 1 ventilation. - £
©
: : w Ultra-lo
>< Would not pass both energ)‘lN 36 28 28 27
building regulations

Part L 2021 metrics _ ) ) )
Table 8.24 = Performance of each case in terms of energy use intensity (EUI)

overlaid with compliance with all criteria in Part L 2021 criteria and compliance with
indicative policy target for option 2

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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Industrial building | Part L modelling vs Predictive energy modelling

30
Space heating appears to be significantly underestimated in Part 20
L modelling, which means that changes to U -values, windows,
airtightness will have limited effect, thereby not encouraging better
fabric and better design. 70
Equipment gains (i.e unregulated energy) appears to be very 50 ;
significantly overestimated in the Part L modelling, when compared | Minimal space
to the equipment energy use in the predictive energy modelling, = : heating demand Key
therefore leading to much lower space heating demand and energy f':} 20 :
) ~ ! Other energy uses
consumption. E : Catering
£ 40 ;
DHW appears to be significantly overestimated in the Part L 2 - I Equipment (including server)
modelling. B ifts
30 i . External lighting
Part L estimatest € Op § » € [ [ C § }shhow8 dxshpdvirGheé a § . Lighting
graph) but does not use it so Policy Option 1 would have no effect on 20 B Auwiliary (fans and pumps)
them. B cooling
Benchmark building ~ has an EUI of 80kWh/m2.yr, which is almost 10 Ml oomesic ot water
double the predictive energy modelling EUI. The benchmark building Bl space heating
uses both electricity and gas, therefore cannot be taken as a like for 0
like comparison with our modelled scenario. Furthermore, we have Benchmark Part L Predictive A
modelled a light operation industrial unit, however the nature of Seenario 2B %
operation in industrial buildings can vary massively thus have different ‘g
EUls. Fig“ure 8.7 iCorpp’arison’between the results of the Part L energy Inodel anfj the Predictive ] o g
§0sp»G NU}ysiz esp ase[p[ils §08p»G eagz "~ Up [ CGeE
B
i
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8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets




8.2.4

Comparison for hotel

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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Hotel building | Policy Option 1 (% over Part L)vs Option 2 (Space heating demand and EUI)

Compliant with
proposed policy
option

1 on the left

2 on the right

| Compliant with
| one of two
metrics

Would not pass both
>< building regulations

Part L 2021 metrics

Policy option 1 (% over Part L) ~ Policy option 2 (Space heating demand and EUI)
With PV
Reduction in CO, - ; :
NCM - SAP 10.2 Gas Heat Heat Heat | Space heating demand - Indicative policy requirement:
GLA (reg) boiler pump pump pump ! Predictive

(220) (400/300) (450/300) (KWh/m?2/yr) A SHD < 15 kWh/m2.yr

A EUI <160 kWh/m2.yr

c =

g - - 2 A These are in line with the

5 Good N e Good mdustr}/ definition of Net Zero

5 practice 7\ > practice Operational Carbon, although

L § the particular hotel modelled in

Q

M m . . . . _

i Ultra-low " s Ultra-low 5 this evidence base is a high
energy \ energy energy use type.

PV area covering 50% of the building footprint area Table 8.26 ~ Performance of each fabric and ventilation specification level in terms
; of space heating demand overlaid with compliance with the FEE criterion in Part L

Table 8.25 = Performance of each case in terms of CO, overlaid with compliance with 2021 criteria and compliance with indicative policy target for option 2

all Part L 2021 criteria and compliance with indicative policy target for option 1

EUI- Predictive Gas '1?;“ "l'ﬁ;‘t '1?::“
o . . (KWh/m?2/yr) boiler pump pump pump
Indicative policy requirement: 220) oorson o

|— =—r—=—1

A 10% improvement over Part L 2021. I 159 'l 188

ALAZS EUei} SO[ii§ G»idld) ép[sCAsS$
§O08p»G60 " [ipAEs [O} e§OCAHI [ CAEUD s
pump scenarios to comply. |

| AGe E

Fabric & ventilagion
2

Ultra-low
energy

Table 8.27 ~ Performance of each case in terms of energy use intensity (EUI)
overlaid with compliance with all criteria in Part L 2021 criteria and compliance with
indicative policy target for option 2
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n
w
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8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets



Hotel building | Part L modelling vs Predictive energy modelling
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Catering loads are very dominant in the predictive model yet have
little bearing on building design and are likely, at planning stage, to
be indicative estimates based on CIBSE benchmarks.

DHW loads dominate the Part L assessment. Lower demand
assumptions (based on CIBSE benchmarks) and cooler storage/supply
temperatures result in lower energy use in predictive model.

Benchmark total - the CIBSE best practice benchmark for total
energy use in hotels is 340kWh/m2/yr. This figure is 10 years old, was
probably backward looking then, and is not transparent about what is
included, but is twice the EUI estimated by the predictive model.

Space heating is significantly underestimated in Part L modelling,
which means that changes to U-values, windows, airtightness will
have little effect, thereby not encouraging better fabric and better
design.

Part L estimatesi & Op § » € | [ C§ Yshowf @aghpdrG & a §
graph) but does not include it in the reported emissions and energy
metrics. Policy Option 1 would therefore have no effect on it. The
predictive modelling allows greater scrutiny of equipment loads and
has found that equipment energy use (excluding catering loads) is
likely to be much lower than Part L calculates.

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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Figure 8.8 ~ Comparison between the results of the Part L energy model and the Predictive
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8.3

Additional analysis on heat networks - conclusion

8.0 Comparison between modelling results for Policy options 1 and 2 and indicative targets
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How would heat networks perform under Policy options 1 and 2?

Purpose of the TNZC study With PV
The main aim of the TNZC study is to establish an evidence base to Reduction in CO,
: = Heat Heat
inform and support the development of new energy and carbon SBEM Gas Direct Pump oump DHN 1 DN 2
policies for new buildings in each of the 18 London Boroughs. (reg) boiler electric less more
efficient efficient

Heat networks are a key part of current GLA policy for heating, so it

was necessary, as part of the study, to investigate how they would
0, 0,
perform under Policy option 1, and to explain how they would be | 5% 7%

c
=]
assessed (and perform) using Policy option 2. =
3 Good
_ > i 40% 40%
Summary of conclusions b practice
A Because the carbon content of grid electricity has rapidly reduced f'; Ultra-low
. . . LL
and heat pumps have become the first choice for local heating energy 63% 73% 83% 83% 112% 5%
systems, the reduction in emissions that may be delivered by heat
networks should be re-evaluated against this new baseline. Table 8.28 ~ Policy option 1: performance of DH1 and DH2 (assuming an ultra -low energy building) in terms

of CO, compared with all other cases

A Part L 2021 energy modelling used for Policy option 1 assess DH1
(Energy from Waste) favourably but not DH2, particularly in terms
of carbon. It performs worse than a local heat pump system, which
seems logical.

; ; ; Heat Heat
A ltis possible to evaluate the performance of heat networks using EUI- Predictive Gas Direct oump pump

the EUI metric (Policy option 2), with the additional information (kWh/m2/yr) boiler electric less more DHN'1 DHN 2

from the network providers. Including heat generating plant efficient efficient
efficiencies and actual predicted system losses.
C . . 65 64
A Distribution losses are an inevitable feature of all heat networks. g
These system losses should be evaluated for each application, T
rather than estimated based on a factor of the heat delivered. E Good
> . 72 71 62 62 A
e practice
(2}
() —
g 5
£ ultradl IS
ra-low 60 60 57 57 44 67 S
energy
=
<
Table 8.29 ~ Policy option 2: performance of DH1 and DH2 (assuming an ultra -low energy building) in %
terms of energy use intensity (EUI) compared with all other cases o
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9.0 Cost modelling

What would be the likely impact of these different
combination of specifications on capital 91 9.2
(construction) costs? And on the energy costs that

residents would have to pay? Capital cost Domestic energy

modelling costs
This section, prepared by Currie & Brown, seeks to
provide these answers and forms part of this
evidence base.

As always with costs, it is important to understand
how these assessments were undertaken as well as
their limitations. In particular:

A The costs models are based on the buildings
modelled. Although the trends and orders of
magnitude are expected to be broadly similar
for other buildings within the same archetype,
variations are possible.

ALAs G4sUaC p8&§ §pgOss as§O[pAUG Up aif[asi £#O8G A[ a
been chosen to represent a set of specifications
which would comply with Part L 2021.

A Annual domestic energy costs are highly
sensitive to utility prices which have been very
volatile. This section has been included in this
evidence base to illustrate that more efficient
and better buildings would benefit residents'

energy bills too. It should not be relied upon to /U\)
[ssep[C81 G éps§)AsC [ é[pCAEsei[p ieAkl)AEO»0a ~e6Ceps |5
energy bills. 5
o
e
<
)
5]
(4
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How to read tables in this section?

These tables indicate, for each archetype, the comparative Low-rise apartment (~ £2,500/m2 baseline construction cost)
construction costs of each combination of specifications compared to
[s@WaC p&§ §ps§Oss§ assO[pAUG Up wui[agi £O§Q With PV Aa
Part L 2021 compliant. % uplift in cost per . Heat Heat
m? of construction Gas Direct pump pump
The costs are shown as savings (shades of blue) or additional costs boiler electric less efficient more efficient

(shades of pink), and they are indicated both in % and £/m 2.
A red cross has been added over the scenarios which would not AR - >< ><

c
. . . S
comply with Part L 2021 of the building regulations. S
<
3 cold 0.0% -2.3% 2.1% 4.7%
e practice
(3]
g
& Ultra-low
2.4% 0.2% 4.5%
energy
Table9.171 §i [ CAZe§ sUaCa éii U &§[sA s[a§ sUNé[p&§} CU CAs

with compliance with all Part L 2021 criteria and

With PV
2
£/rt“ c?cf Gas Direct Heat Heat
construction
boiler electric pump pump

less efficient  more efficient

BB

c
S
8
=
N
3 e £0 -£57 £51 £117 "
3 practice 2
C
2 o
& Uia 5
ra-low £61 £4 £112 o
energy e
Would not pass all c
. . . . . - o~ 3
>< criteria of building Table 9.2 “Relative costs (/i U’ §[sA s[a§ sURNé[p&§} CU CAS aGa i a
regulations Part L 2021 o

with compliance with all Part L 2021 criteria and
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9.0 Cost modelling

9.1

Capital cost modelling

Return to contents >

N
N
=



Cost methodology and impact of inflation since 2019 cost assessment

Costing approach Some products, notably photovoltaics, are experiencing more

The uplift costs associated with each specification option were significantshort-C§ p N suUaC Gaé & §ad }e§ CU aAUpC C§p
§aCAN[ C8} i[asg§) UO 'eppASs b &pUEOGA s Ualdowgverdve doget helievedihipse gleyated sages will be sustained

efficiency and low carbon technologies which incorporate information beyond the short term (6 -9 months) and so have excluded from this

from market prices, specific market testing and first principles cost analysis on the basis that they will not be in place when new policies

planning by their specialist quantity surveyors. are implemented.

The costs are based on Q4 2022 prices and reflect a London cost base

. . ] L Future projection
inclusive of overheads, profit and preliminaries.

Notwithstanding the currently high levels of economic instability and
associated uncertainties in economic forecasting, some indicative
levels of future inflation are shown below suggesting that it is likely
that overall construction cost inflation in years 2023 -25 will be under

Costs were developed for each affected element to identify the
variance in price between the baseline and the enhanced
specifications. Those elements that are not materially affected by the

energy efficiency /low carbon technology options, e.g substructure, 5% per year. This industry average figure masks a reasonable degree

roof coyerings, kitchep and bathrooms, et.c, were not costed in detail. . of varjab in demand for different sectors with strong activity in the
30aCg8[}z CA8ag sUaCa E8p8&8 AOsUpéuUp[ Cs8} ué'F&% Pfror% l?acé%éo[fdulghcp;;o ctsUcurrentIyln

sU0a Qb es CAUOD s 9‘?0 8 é C'CEN_[ C§_} G bS8 8pS Or?r(?ture%gntz;nd aw%a% néuﬁ derﬁan rjltr'gfecdm?né%a} O >
construction cost per m2 for the building type in question. This whole

building cost was then adjusted for each option based on the
variance in the elements costed in detail to determine the overall
percentage impact on construction costs. 15%

(particularly office) market.

Indicative economic data forecast (%) (2019-2025)

10%

Inflation

5%

Overall cost inflation in London between Q2 2019 (first Towards Net
Zero Carbon study) and Q4 2022 (this update) is ¢.12% based on o
L, . - _ o~ - . , . _ ~ o~ ~ - 2019 2020 2021 2022 2023 2024 2025
eéil FZAA8} C80O} 8&8p é€épAss AO} As8a EAAESA [
experience of average tender returns over this period.

Inflation is driven by a wide range of factors, predominantly materials A\
pricing, but also wage inflation and reflects a combination of supply -15% %
shortages, exchange rates, and wider inflation across the UK and . %
global economy. Materials pricing indices show more significant &
inflation for some products notably aggregates (over 60%) and KGR Experian) Gl constrocion autut (Experian [BIS) — Curie & Brown UKTR (03 202) = CPl(Experian) ‘g
insulation (30%). We have therefore applied element specific inflation Figure 9.1 - Inflation projection to 2025 %
rates accordingly as follows: flat roofs (25%), heating and heat o
distribution (25%), windows (30%). s
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Terrace house | Capital costs

‘ Terrace house (~ £2,020/m2 baseline construction cost)
[ﬂ [ With PV
[:[] I[ %zup]!ift in (iosttper o Direct Heat Heat
m? of construction
boiler electric pump pump

less efficient  more efficient

Cost analysis shows that the Good practice standard with gas is
similar in cost to a BAU fabric with a heat pump. PRL R Re

c
o
The ultra-low energy fabric is ¢.3% more expensive than the Good -'—E‘f
Practice specification largely a result of the costs of the higher g p?a(:;t)i((j:e 0.0% -2.0% 1.4% 2.3%
specification walls, floor and windows. Z
S
(]
The intr ionofah mp or rh m roun L -
e introduction o §1 eat pu p o} .bette eat[ pu p. adds around Ultra-low 3.0% 1.0% 4.4%
1.5-2.5% to the capital cost while direct electric heating and hot EnEeRy
water systems are ¢.2% less expensive than gas boiler option. o o ] B o o
Table9.171 §1 [ CAe§ sUacCa &ii U 8[sA s[a§ sUNé[p§} CU CAs
There is potential to reduce the capital costs of the heat pumps for with compliance with all Part L 2021 criteria
the ultra-low energy standards if units of a smaller capacity can be
specified (ie <5kW). However, there are relatively few of these With PV
systems available. 2
g £/rtn ;f Gas Direct Heat Heat
construction
boiler electric p”"?‘_’ pump_
less efficient  more efficient
2
L
g Good A
> . £0 -£40 £28 £46 0
3 practice 2
L [}
& Ure :
tra-low £60 £20 £88 °
energy =
Would not pass all 3 c
- . =]
>< building regulations Table 9.2 “Relative costs (E/m?i U° §[sA s[a§ sUNé[p§} CU CAs aGa idq a
Part L 2021 metrics o

with compliance with all Part L 2021 criteria
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Low-rise apartment building | Capital costs

Low-rise apartment (~ £2,500/m?2 baseline construction cost)

With PV
%Zup]!ift in (;osttper Gas Direct Heat Heat
m? of construction
boiler electric pump pump

less efficient  more efficient

Cost analysis shows that the Good practice standard with gas is L - X ><

[
N L S
similar in cost to a BAU fabric with a heat pump. IS
=
The ultra-low energy fabric is ¢.2.4% more expensive than the Good g pi\(::(t)i?:e 0.0% -2.3% 2.1% 4.7%
. — . o2
Practice specification largely as a result of the costs of the higher o
specification walls, floor and windows. 8
- Ultra-low 2.4% 0.2% 4.5%
The introduction of a heat pump or better heat pump (GSHP) adds energy
around 2-5% to the capital cost the higher costs being for a system _ . o . _ ) o .
Table9.3 1 8§81 [ CAZe§ sUacCa éii U~ 8[sA s[a8 sUNé[p8&8} CU CAS

with a relatlvely expensive ground array. with compliance with all Part L 2021 criteria

Direct electric heating and hot water systems are ¢.2% less expensive

than gas boiler option. With PV
HTZ ‘:f Gas Direct Heat Heat
construction
boiler electric pump pump

less efficient  more efficient

EEE DX

=
S
8
=
N
2 (Ea £0 -£57 £51 £117 o
3 practice 2
C
o o
8 2
i Ultra-low 3
£61 £4 £112 o
energy e
Would not pass all 3 c
. . . . - . ~ 3
>< building regulations Table 9.4 “Relative costs (/i U° 8[sA s[a§ sURNé[p8&)} CU CAs uGa ida
Part L 2021 metrics ad

with compliance with all Part L 2021 criteria
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Mid -rise apartment building | Capital costs

Mid -rise apartment (~ £3,200/m2 baseline construction cost)

With PV
%Zup]!ift in (;ostt[_)er Gas Direct Heat Heat
m? of construction
boiler electric pump pump

less efficient  more efficient

Cost analysis shows that the Good practice standard with gas is
similar in cost to a BAU fabric with a heat pump. 2% - % 0

The ultra-low energy fabric is ¢.1.6% more expensive than the Good
Practice specification largely a result of the costs of the higher
specification walls, floor and windows. The additional cost of the
more energy efficient fabric is a smaller percentage than for the low -
rise flats or terrace houses this is a combination of the relatively lower Ultra-low 1.6% 1.2% 3.20
additional cost due to a better form factor and the higher overall cost ey

of this form of development per m 2.

Good

. 0.0% -2.8% 1.6% 3.2%
practice

Fabric & ventilation

Table95 1 8§81 [ C&Ze§ sUacCa éii U 8[sA s[ag sUNé[p&} CU CAs
. . . with compliance with all Part L 2021 criteria
The introduction of a heat pump or more efficient heat pump (GSHP)

adds around 1.5-3% to the capital cost the higher costs being for a

system with a relatively expensive ground array. The costs of a With PV
shared ground array are lower for the mid -rise flat scenario than for £/m?2 of ) Heat Heat
the low-rise flats. This reflects the greater economies of scale construction b(jﬁ‘esr e?ércet(r:itc pump pump
achieved in the larger mid -rise archetype. less efficient  more efficient
Direct electric heating and hot water systems are ¢.2-3% less \
expensive than gas boiler option. =
s
c
g o) £0 £-71 £41 £79 i
3 practice a
c
L o)
E e :
tra-low £40 £31 £81 -
energy =)
Would not pass all 3 c
A . S
>< building regulations Table 9.6 ~Relative costs (E/m?i U° §[sA s[a§ sUNé[p§} CU CAs aGa idq a
Part L 2021 metrics o

with compliance with all Part L 2021 criteria

N
N
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High-rise apartment building | Capital costs

High-rise apartment (~ £3,400/m?2 baseline construction cost)

With PV
% uplift in cost per Heat Heat
m? of construction Gas Direct
boiler electric pump pump

less efficient  more efficient

< B> <

Cost analysis shows that the Good practice standard with gas is IS
similar in cost to a BAU fabric with a heat pump. =

=

3] Good o

. . . .0% -1.9% 1.1% 2.1%
The ultra-low energy fabric is less than 1% more expensive than the ; practice 0.0% 9% ’ °
Good Practice specification largely a result of the costs of the higher g
specification walls, floor and windows. The additional cost of the £ Ultra-low
- . . 0.8% -1.2% 1.9%
more energy efficient fabric is a smaller percentage than for either the energy
other flats or house archetypes. This is due to a combination of the
Table9.7 1 81 [ CZe§ sUacCa éii U 8[sA s[ag sUNé[p&} CU CAs

relatively lower additional cost due to a better form factor and the

. . with compliance with all Part L 2021 criteria
higher overall cost of this form of development per m 2.

The introduction of a heat pump or a more efficient heat pump With PV
(GSHP) adds around 1.53% to the capital cost the higher costs being SR

. . . 1= . Heat Heat
for a system with a relatively expensive ground array. The costs of a construction Gas Direct pump pump
shared ground array are lower for the high -rise flat scenario than for boiler electric et more efficient

the low-rise flats. This reflects the greater economies of scale

achieved in the larger high -rise archetype. - >< - >< X
Direct electric heating and hot water systems are ¢.2% less expensive :

=
=]
k=
than gas boiler option. §=
g pi?:?i?:e £0 -£68 £38 £73 N
The total additional cost of applying ultra -low fabric standards and a 3 o
highly efficient low carbon heating system is estimated at less than = 5
. . Lo d
3% of the baseline cost of construction. U:r::rg);v £29 -£40 £66 8
Would not pass all 3 c
- . )
>< building regulations Table 9.8 “Relative costs (E/m?i U° §[sA s[a§ sUNé[p§} CU CAs aGa idq a
Part L 2021 metrics o

with compliance with all Part L 2021 criteria

N
N
(o]
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Office building | Capital costs

Cost analysis shows that the Good practice standard with gas is
similar in cost to a BAU fabric with a heat pump.

The ultra-low energy fabric is less than 2% more expensive than the
Good Practice specification largely a result of the costs of the higher
specification walls, windows, ventilation and lighting systems.

The introduction of an air source heat pump adds less than 1% to the
capital cost of the building with a more expensive ground source heat
pump solution (GSHP) increasing costs by 24% depending on fabric

standard.

The more energy efficient fabric standards enable reductions in the
a/kZGs8 U" CAs iefmki}ysmEO»0a As[ CEO» a
of a specification with both a GSHP and an ultra-low energy
specification is only 0.7% more expensive than a GSHP and BAU
fabric combination.

(0]
Q1

(@}
wn
pral

Would not pass both
>< building regulations

Part L 2021 metrics

9.0 Cost modelling

Office building (~ £4,050/m?2 baseline construction cost)

With PV
%2up]!ift in (;osttper Gas Heat Heat
m< OT construction
boiler VRF p”"??’ p“"TP
less efficient  more efficient
-0 -0.2% 3.0%
[=
.2
8
g Good
> . 0.0% -1.6% 0.4% 2.7%
b practice
.0
g
& Ultra-low
1.8% 0.6% 2.0%
energy
Table9.19° | §1 [ CEe§ sUaCa éii U 8§[sA s[as

with compliance with all Part L 2021 criteria

With PV
2
£/'t“ c?cf Gas Heat Heat
construction
boiler VRF pump pump
less efficient  more efficient
- -£9 £120
[=
.2
8
g Good
> . £0 -£64 £15 £110
e practice
.Q
g
& Ultra-low
£74 £23 £82
energy
Table 9.10 ~Relative costs (E/m&i  U”~ 8[ sA s[a§ sUNé[ p§}

overlaid with compliance with all Part L 2021 criteria

sUNé[ pbs§}

c

CU CAs

CU CAs

uGa
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Primary school | Capital costs

Primary school (~ £3,400/m? baseline construction cost)
g
With PV
% uplift in cost per Heat Heat
m?2 of construction Gas Direct
boiler electric pump pump

less efficient  more efficient

o 0, 0,
The additional costs associated with the most energy efficient = Lo 0.0%
L . S

specification and better heat pump are less than 4% higher than the kS
Part L compliant solution of a BAU specification with heat pump. g Good

> practice 0.6% -1.0% 1.1%
For the more energy efficient specifications, the low level of space Z
heating demand means that the costs of adopting low carbon heating 3

L Ultra-low

is relatively low, with an air source heat pump adding virtually no energy -1.4% 2.9%
additional cost in comparison to a gas boiler.

Table9.1171 §1 [ C/&AZe§ sUaCa éii U" 8[sA s[a§ sUNé[ps&§} CU CAs

The additional costs of the more energy efficient standards are driven with compliance with all Part L 2021 criteria

by enhanced ventilation, lighting, windows and insulation

specifications.
With PV
2
EIT c?cf Gas Direct Heat Heat
construction
boiler electric pump pump

less efficient  more efficient

-£37 £0

=
]
3
€

N

g e £22 -£35 £39 "

3 practice 2

C

Q o

£ Ut 5

ra-low £47 £95 o

energy 2

Would not pass both c

. . . . - - ~ 3

>< building regulations Table 9.12 “Relative costs (E/m?i U° §[sA s[ag§ sUNé[pS§} CU CAs auGa ©[a
Part L 2021 metrics overlaid with compliance with all Part L 2021 criteria o
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Industrial building | Capital costs

Industrial building (~ £1,300/m? baseline construction cost)

With PV
% uplift in cost per ) Heat
m? of construction Gas VRE ~ Fourpipe oo
boiler chiller v
more efficient
The additional costs of the electrically heated solutions modelled are - 3.8%
dominated by the need for additional radiant panels to provide space -(%.
heating to the warehouse space. This is because of the lower flow =
- - g Good % 3.8% 4.7% 5.8%
temperatures achieved by these systems and the resulting need for ; practice L AR alfed) ey
more panels. =
Q2
. I £ Itra-l
More energy efficient warehouse specifications reduce the need for Uet[::; 2 0.0% 5.5% 6.2% 7.3%
more radiant panels for the electrically heated solutions, so the »
adc?ltlonal cost of these options is lower than for the less efficient Table913 | §1 [ C/Ae§ sUaCa &i1 U §[sA s[a§ sUNe[p8§) CU CAS
options. with compliance with all Part L 2021 criteria
The lowest cost Part L compliant solution is the ultra-low energy
standard with a gas boiler. In cost terms the saving from a reduced
need for radiant panels offsets the additional costs of the higher With PV
fabric standard. £/m? of cas Fourpipe  Heat
construction ur pi
boiler VRF chiller pump
more efficient
£50
=
2
s A
g [4)
g ) b £49 £61 £76 c
3 practice L
L S
8 o
i Ultra-low )
Would not pass both energy £0 £71 £81 £95 c
>< building regulations CU CAs GGa %[ a
Part L 2021 metrics overlaid with compliance with all Part L 2021 criteria o
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Hotel | Capital costs

ARy

SRR Rnnn

L

L7,

£

Vi

L
S SR T
DRSS S S

iz

/2] 707 [0
=
R

NN

-

In comparison to the building regulations compliant option (Good
practice with Gas boiler) the cost of lower carbon solutions range
from a small cost saving for the least energy efficient option to a cost
increase of around 2.3% for the most energy efficient option with a
Better heat pump.

The additional cost of an air source heat pump is negligible in
comparison to the gas boiler alternative.

Would not pass both
building regulations
Part L 2021 metrics

X

9.0 Cost modelling

Hotel (~ £4,250/m? baseline construction cost)

% uplift in cost per
mZ of construction

Fabric & ventilation

Table9.157 1 §1 [ C &£e §

Fabric & ventilation

Good
practice

Ultra-low energy

£/m2 of
construction

Good
practice

Ultra-low
energy

Gas
boiler

0.0%

1.4%

sUaca &ii
with compliance with all Part L 2021 criteria

Gas
boiler

£0

£59

Table 9.16 ~ Relative costs (E/n¥i
overlaid with compliance with all Part L 2021 criteria

U,

With PV
Heat Heat Heat
pump pump pump
(220) (400/300) (450/300)
- -0.3% 0.8%
-D&% 0.5% 1.6%
-B8% 1.9%
U §[sA s[asg
With PV
Heat Heat Heat
pump pump pump
(220) (400/300) (450/300)
-£12 £35
D £23 £67
£80
§[sA s[as8 sUNé[ ps§}

sUNé[ pbs§}

CU CAs

CU CAs

uGa
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Summary costs per n¥ of construction | Domestic

LA C[il

9.0 Cost modelling

c
&
ks
=
g e 0.0% 2.0%
o3 practlce
=]
S
'-‘E Ultra-low
3.0% 1.0%
energy

§a i8I UE aAUE CAs aeNN[pG pgaeicCa
Terrace house (~ £2,020/m2 baseline construction cost)
With PV
% uplift in cost per Heat Heat
m? of construction Gas Direct
boiler electric pump pump

less efficient  more efficient

: A) .X 0 o

1.4% 2.3%

Low-rise apartment (~ £2,500/m?2 baseline construction cost)

With PV
%zqu"ft in (iosttper Gas Direct Heat Heat
m? of construction
boiler electric p”"?? p“"TP
less efficient  more efficient

=
S
s
B
g Good 0.0% 2.3%
3 practice
o
S
'-‘E Ultra-low
2.4% 0.2%
energy

Table 9.17 ~ Summary of all domestic relative costs (E/m?2i

- A) .X 2 :

2.1% 4.7%

sUNé[ pb§}

CU CAs

“Up CAs

} UN§ a C AsomyjlignsoptisnC Gé §a £O s

Mid -rise apartment (~ £3,200/m? baseline construction cost)

With PV
% uplift in cost per Heat Heat
m? of construction Gas Direct
boiler electric pump pump

Fabric & ventilation

less efficient  more efficient

Good
practice

energy

0.0% -2.8% 1.6% 3.2%

High-rise apartment (~ £3,400/m?2 baseline construction cost)

With PV
% uplift in cost per Heat Heat
m? of construction Gas Direct
boiler electric pump pump

Fabric & ventilation

a4Ga

less efficient  more efficient

et s D
Good 0.0% 1.9% 1.1% 2.1%
practice
gzl 0.8% 1.2% 1.9%
energy

i[asli £O08z Uespl [ £ EZECA

sUNéil &£ Oss§

EACA
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Summary costs per n? of construction | Non -domestic

The tables below show the summary results forthenon-} UN§a C/&Zs [ psA§gCGésga £O

Office building (~ £4,050/m?2 baseline construction cost)

With PV
% uplift in cost per Heat Heat % uplift in cost per
m? of construction Gas VRE pump pump m? of construction
boiler - -
less efficient  more efficient
- /0 -0.2% -
= (=
il il
k| 8
= g
g e 0.0% -1.6% 0.4% 2.7% e o]
pee practice e practice
L .
ks ks
£ Ultra-low i Ultra-low
1.8% 0.6% 2.0%
energy energy

Primary school (~ £3,400/m 2 baseline construction cost)

With PV
% uplift in cost per _ Heat Heat % uplift in cost per
m?2 of construction Gas Direct pump pump m?2 of construction Gas
boiler electric N o boiler
less efficient  more efficient
= c
il o
s s
= E
e Sl 0.6% -1.0% 1.1% e c o 0.0%
b practice et practice
Q Q
E Ultra-l E
ra-low 1.4% 2.9% Ultra-low 1.4%
energy energy
Table 9.18 ~ Summary of all non-domestic relative costs (E/m2 s UNé[ p&§} CU CA§ uGa i[asi £08§z

9.0 Cost modelling

Gas
boiler

0.0%

sUNé[ p &a UO 1 cvplightoftiors G§ p U

Hotel (~ £4,250/m?2 baseline construction cost)

[ 1} ACAEUO]

Industrial building (~ £1,300/m? baseline construction cost)

With PV
Four pipe Heat
VRF chiller pump
more efficient
3.8% 4.7% 5.8%
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Summary | Capital costs by policy option

The base compliant option for each specification is based on the cost

. . . . - Compliant options Uplift range (Em2 Uplift range (%,
of the most typical modelled scenario compliant with Building Archetype cogﬁ:m B s 8 g (Em?) 8 ge (%)
Regulations Part L2021. This base option is set at zero cost and all option Policy Policy Policy Policy Policy Policy
other options are shown net of this cost. For most archetypes, the option 1 option 2 option 1 option 2 option 1 option 2
zero-cost base option is combination A2, for the School combination
. ) . Terrace A2 the C3, D3 the £88 - £107 thc 4%- 5%
C1 is lower cost than A2 whereas for the Industrial building
combination A3 is the lowest cost compliant option. 83 D1 C2
Low rise A2 b2 c3 b3 C3 D3 £57-£178  £112-£178 -2%- 7% 4%- 7%
In general, there are more compliant options for Policy option 1 than Y
Policy option 2, however for the industrial building option 2 has more C3. D1 D2
. . . . Mid rise A2 $oPS C3,D3 £29-£118  £81-£118 1%-5% 3%- 5%
compliant solutions thanks option 1. Reflecting on the reduced D3
number of compliant options, the cost range for policy option 2 is
wider than that for policy option 1. High rise A2 tbc B3,C3,D3 thc £-40 - £101 tbe -1%- 3%
At the lower end of the scale the uplift cost for Policy option 2 ranges A3,B3,Cl, ,4 po
from 1% to 4% of construction costs whereas for Policy option 1 the School c1 g; gg DL 3 p2p3 E0-£121  £39-£121 1%- 4% 1%- 4%
range is -2% to 1%. The higher percentage costs for Policy option 2
tend to be linked to the additional costs with meeting the minimum Hotel A2 gi’ B3,D2, B3 03 D3 £54-£99  £13-£99 -1%- 3% 1%- 3%
space heating demand standards, particularly for residential
developments. B2 B3 C2
Office A2 D2 3 p3 B3 C3/D3  £64-£150  £23-£150 -2%- 4% 1%- 4%
Note: capital cost commentary on heat networks
. B3, C3,D1, B2, B3, C2, ) ) . .
Cost benchmarks have not been created for heat network scenarios. This is because of Industrial A3 D2, D3 C3, D2, D3 E71-£95 £49 - £95 5%-7% 4%- 7%
the very wide range of variables that can affect costs as both the network and building
level.

Table 9.19 = Summary of cost uplift associated with cases compliant with policy options 1 and 2
Variables include whether the network is existing or new, the heat density in the area,

the distance from the generation source, whether additional capacity is required to

enable a connection, ground conditions, etc. Further the business model applied can The codes above correspond to the Heating system N
affect the portion of a connection cost recovered via different means. For example, combination of heating system and ] %
that between capital connection cost (and whether this extends to the HIU within a fabric and ventilation specifications A. Gas boiler 1. Business as usual* %
bm@ng 9rJust to a plate heat exchanger) the unit rate for heat supply and the used throughout the report. B. Direct electric 2. Good practice 8
availability charge. They differ for each typology but an o
Typically, connection to a heat network will enable some avoided costs and space take example is provided for the domestic C. Less efficient heat pump 3. Ultra-low energy c
at the building level, however there will still be a need for heat circulation buildings on the right. =
infrastructure, pumps and controls and for heat exchangers meaning, therefore the D. More efficient heat pump 8:"
igesi U sUaC a[e&£O» p§i-Haedeerhectdticofldbéguie] O} [ p} G »[a i UL §p
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0.2

Domestic energy costs
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Energy cost analysis

A Projections based on latest (Jan 2023) projections from BEIS Retail electricity price projections - domestic

A Projections for year one cost (assumed to be 2025) 80
A Projections show central scenario with a sensitivity analysis for the 70
highest combined cost scenario o 60
A Gas scenarios include an additional standing charge of £102 pa % 50
A No assessment of PV generation (same for all options) and levels °;JL &
of self consumption / export (different for all options) £ 30
A More energy efficient options will be better able to utilise time of a
use tariffs / demand response when the market for such products 10
is re-established. 0
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Figure 9.2 ~ Retail electricity price projections (Domestic)
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Terrace house | Energy costs

I

]
mil

A Compared to the reference scenario only 2d, 3a, ¢ and d are lower
cost.

A Scenarios 1d and 2c are also comparable in cost terms

A Direct electric solutions are significantly more expensive than the
reference specification with 2b being around £850 higher per year.

9.0 Cost modelling

Year 1 (2025) running cost for - Terrace House
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Figure 9.4 ~ Estimated year 1 energy costs for each case
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Low-rise apartment building | Energy costs

Year 1 (2025) running cost for - Low rise
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£4,000
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£3,500
A
A Compared to the reference scenario only 2d, 3a and d are lower 3000
cost.
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A Direct electric significantly more expensive even with ultrahigh 2 ;
efficiency levels g £2500 § A
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Figure 9.5~ Estimated year 1 energy costs for each case 5
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Mid -rise apartment building | Energy costs

£4,500

£4,000

£3,500

A Compared to the reference scenario only 3a and d are lower cost. 2000

A Direct electric significantly more expensive even with ultrahigh

efficiency levels

£2,500
A 1d, 2d and 3c are broadly similar cost to reference scenario
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Figure 9.6 ~ Estimated year 1 energy costs for each case

9.0 Cost modelling

- A

2a 2b 2c 3d

3a 3b 3c

Y1 - 2025 - high energy price

Return to contents >

238



High-rise apartment building | Energy costs

Year 1 (2025) running cost for - High rise
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Impact on other household costs

No material variation in non -energy household costs are anticipated
from the options considered in this study

A Most of the cost variation associated with the different options is
linked to either passive measures (eg insulation, window
specification, etc) or to the heating system, which lead to lower
energy costs.

A Replacement of a heat pump is likely to be slightly more expensive
than replacing a gas boiler. However, it is high likely that the first
replacement of a gas boiler installed after 2023 (i.e. in 2038 or
beyond) will be with a heat pump. In this scenario replacement of
a gas boiler with a heat pump will be more expensive thana like for
like heat pump replacement.

A Maintenance of heat pumps is unlikely to materially more
expensive than gas boilers in the medium term. Heat pumps do
not pose the same gas safety risks as boilers and so maintenance
checks are likely to be lighter touch in many instances. The
ground source heat pump options are likely to have lower
maintenance costs than a boiler equivalent given to the sealed
nature of these systems.

A Those options with direct electric heating will have lower
maintenance and replacement costs than gas based systems.

Return to contents >
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10.0

Offsetting



The issues with carbon offsetting identified in 2019 remain

Policy option 1 still gives a significant role to offsetting 180

As it has been described previously in the report, a 35% on -site
improvement over Part L 2021 may be relatively easy to comply with
for some buildings. In those cases, if it is cheaper to offset than to
seek further carbon reductions on site, applicants will generally find it
tempting to limit their commitments in terms of on -site performance
to the 35% minimum, and offset the residual regulated emissions
(representing the majority of them). This is an issue as carbon
emissions during the lifetime of this building and its equipment will be
higher than they should be, and there may be other implications too
(e.g. energy bills for residents higher than what they could have
been).

Regulated CO, emissions (tonnes/annum)
o o o o o o o o
S

\_,>

Further on-site
savings and/or
off-set payment

be lean be clean be green

Unregulated emissions are not even offset
. . i = domestic carbon emissions carbon savings
Apart from the London borough of Islington, current planning policy

still focuses on regulated carbon emissions only and requires only the
residual regulated emissions to be offset. This means that

unregulated emissions are not offset. Figure 10.1 - Regulated carbon emissions for a policy compliant energy strategy for the high

rise typology
The challenge of delivering carbon savings elsewhere for boroughs 3C MEiieacCp[Cs8a CA[C s[piUOG U ~asgC é[GN§gdCa ¢éi[ 6 cUU i
, . ot o L, A e - L~ - - s~ . - apolicy. 0 isgj
| ééi Es[OCa &[G AOCU CAS :Us[I | eCAUp AC Y nloabow dausupnogeqypog of e redugiog ipsopilaigd paghon emissions
. . . associated with the development will Come from the offSet payment. This ability to offset, and
shn‘tmg the resp0n3|b|I|ty of carbon savings away from the the relatively low cost of doing so, does not incentivise sufficient carbon reductions on site,
applicant/the building to the Council/off -site. Saving carbon and it ignores unregulated emissions.

elsewhere has its own challenges, and it is virtually impossible to save
1 tonne of carbon at the current GLA carbon price (£60 -95). And if
carbon is not saved at the rate assumed by the carbon offset

payment, can we really refer to the new buildings which used this g
Ng§sA[ O&£aN [a aYs§pU '[pi UOGSG 5
c
o
This goes against the recommendations of the Climate Change 8
Committee E
The Climate Change Committee is clear that carbon offsetting should %
be reserved to the hard -to-treat sectors, and not new buildings. =
242
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Offsetting and Policy option 1 | How carbon offsetting would work

Addressing the current issues with carbon offsetting

The status quo with the current carbon offsetting system is not an
option. If Policy option 1 is selected, it should seek to address the
issues summarised on the previous page:

1. Reducing carbon emissions on site should be the priority,
minimising the role of offsetting. A set of ambitious (but
deliverable) on-site % regulated carbon reduction targets over
Part L 2021 should be set for each typology.

2. Carbon offsetting should not only cover regulated emissions:
unregulated emissions should be covered too.

3. Carbon offsetting should not be the cheapest option: its price
should be at least as high as the cost of installing PVs on the
building. That would encourage applicants to do this instead of
doing less and pay into the offset fund.

4. The carbon offset price should be set at a level which enables
each London borough to save carbon elsewhere on a 1:1 basis,
administer the carbon offset fund, and ensure that all other good
practice principles on carbon offsetting are complied with (e.g.
additionality).

High level comparison between flat rate vs tiered rates

The Towards Net Zero Carbon study in 2019 recommended a tiered
approach with a high carbon price (i.e. £1,000 tCO ,) when applicants
would fail to achieve the levels of on -site performance recommended.
This approach may still be used but as the carbon offset price is
increasing anyway, it may not be necessary or would have to be
increased too. It also recommended, for domestic buildings only, a
cheaper carbon offset price to reward applicants achieving a level of
on-site performance much greater than the minimum. This is no
longer considered necessary.

In conclusion, a flat rate is now recommended. Its price should ideally
be £880/tCO , over 30 years (see following page for more details).

10.0 Offsetting

Set the minimum on -site Part L improvement at the right level to
minimise residual (regulated) carbon emissions

Minimum levels for each typology could be considered*. For example:

A 65% better than Part L 2021 for domestic buildings
A 25% better than Part L 2021 for offices

A 35% better than Part L 2021 for schools

A 45% better than Part L 2021 for industrial buildings
A 10% better than Part L 2021 for hotels

Include unregulated carbon in the zero carbon definition to encourage
reductions

In the absence of a quantified target on unregulated carbon, the
carbon offset mechanism could be used to incentivise its reduction.

Unregulated
carbon (tCO,)

Regulated
carbon (tCO,) Current
carbon offset

Recommended
carbon offset

PartL  Application PartL  Application
2021 2021

Figure 10.2 ~ Carbon offsetting should not only cover all regulated CO , emissions

Set the carbon offset price at a level sufficient to incentivise greater
carbon savings on site rather than offsetting

The following page suggests that this level at £330 -880/tCO , for 30
years to make sure it is less economical than to install additional PVs

Set the carbon offset price at a level sufficient to be able to save the
same amount of carbon elsewhere

The following page suggests that this level is either at £330 -880/tCO,
for 30 years for PVs or £480/tCO, for 30 years for retrofit.

*Councils may also wish to consider an approach that uses a mid-point percentage uplift for all
non-residential typologies.
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Offsetting and Policy option 1

The non-traded cost of carbon

This approach underpins the figure of £95/tCO , currently
recommended by the GLA. The Zero Carbon Hub used this approach
[ O} [aaeNg§} [ uss8OCp[I
GLA/AECOM when they considered carbon offsetting and allowable
aUieCEUOAT LAS 1:1 A[es Ué&Cs8} ~Up CAs
Our recommendation is to stop using the non -traded cost of carbon

and to focus instead of a carbon offset price representing what it

would cost to the applicant to save more carbon on -site and/or what

it would cost a London Borough to fund an equivalent carbon saving

elsewhere.

Funding additional PVs on-site

If the applicant is to be incentivised to save more carbon on -site
rather than pay into a carbon offset fund, the cost of additional PVs is
a good proxy. Using a reasonable cost rate for a high output PV
system with micro-inverters (£1,016/kWp*) and applying a 10%
additional rate for administering and managing the PV funding
process would give a carbon offset price of £330 -880/tCO ,
depending on which carbon factor is used for electricity (respectively
136gCO ,/kWh and 50gCO ,/kWh).

Funding PVs off-site or social housing/public building retrofit

LA§ sUaC U ps&CpU £ ma OUCUp A&EUeal
sUNéUOsOCu } &  FMAEseliC CU AFavIi[C8T &
£20,000/retrofit, and an indicative carbon saving of £2tCO ,/yr, the

carbon offsetting cost should be £370/tCO ,/yr, including a 10%

additional rate for administration and management.

If the offset contribution is used to fund PV systems in the borough, a
carbon offset price of of £330 -880/tCO , is recommended.

It should be noted that it is up to boroughs to decide what most
appropriate offset mechanism is though. They can develop separate
SPDs to determine locally appropriate use of offset funds.

ass8O[pAEVUL AO dGad [%éoﬁEC E[] a [|'£§g €asg} iG

| Recommendations for the carbon offset price

2017 assessment
(GLA/AECOM)

2012 assessment
(Zero Carbon Hub)
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Figure 10.3 - Carbon offset price using the the non -traded cost of carbon approach. The
GLA recommended price dates back from 2017 and is considered insufficient to save
carbon on a 1:1 basis
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Figure 10.4 - If the carbon offset price is to incentive more PVs on -site, it should be
set at more than £330/tCO , assuming the same electricity carbon factor as SAP 10.2
of 136 gCO ,/kWh (Part L 2021).

However, should a London borough wish to use an electricity carbon factor
representative of the average electricity carbon content over the lifetime of the PV
system (e.g. 50gCO,/kWh), this number would increase to £880/tCO ,.

Both carbon offset prices include a 10% administration and management fee.

* Median cost of 10 -50kWp PV installations for 2021/22 from MCS (Source: DESNZ)



Offsetting and Policy option 2 | How energy offsetting could work

Moving towards energy offsetting

Policy option 2 is based on energy metrics, most importantly the

i eEl }y £EO»a0 épsg} AsCg8} 8§08 pBUGbDuEaisE
the balance between annual energy use and annual renewable energy
generation on -site.

In order for the role of energy offsetting to be clearly defined, we
would recommend the following:

1. OptionA -GUi EsG UéCAUO d aAUei} asgsgi

predicted energy and maximise PV generation on site.

2. Option A - Once officers are satisfied that the building complies
with these policy requirements, energy offsetting could be used
to deal with the residual difference between energy use and
renewable energy generation.

Case study: if we take the example of a residential development of
5,000m? GIA with an Energy Use Intensity of 27 kWh/m?g,,/yr and a
PV generation of 15 kWh/m?2g,,/yr. There is a shortfall between annual
energy use and renewable energy generation of 12 kWh/m 2,/ yr,
which equates to 60,000 kWh/yr. The applicant should pay into the

" UeOs Al aa U~ asC iefL32/wha&fo0kwh) ¢ a xz d GG

to enable the Council to install a renewable energy system elsewhere
which would generate 60,000 kWh/yr.

Another option is possible (Option B) in case the London borough
decides to set a specific renewable energy generation target. In this
case, the energy offset will not seek to address the gap between the
predicted EUI and renewable energy generation on -site, but the gap
between the policy requirement for PV generation (e.g. 100
kWh/mZ,,..:,) and renewable energy generation on -site. The targets
provided on this page are only indicative. If a London borough wishes
to proceed with Option B, it is recommended to undertake a

technical evidence base to establish which targets would be
technically feasible based on a variety of typologies and buildings.

10.0 Offsetting

6*08p»G

Set the EUI requirement at the

3ri8h?l§v8 tb %I i%ise energy
use and require PVs to match
the EUI

These levels could be specific
to each typology, e.g:

CU NAOANEAL 3G fyiimal, dFlomdER>

A 70 kWh/m2;,, for offices

A 70 kWh/m2;,, for schools

A 35 kWh/m2;,, for industrial
buildings

A 160 kWh/m2;,, for hotels

Work out the difference
between the energy used by the
development and how much
renewable energy it will
generate

Any shortfall of renewable
energy generation will lead to
an energy offset payment

EUI policy target

Recommended

energy offset
Energy

(KWh)

Energy Renewable
use energy
generation

Set a renewable energy
generation requirement at the
right level to maximise
renewable energy generation

These levels could be specific
to each typology, e.g:

100 kWh/mZ, for domestic
50 kWh/mZ; for offices

80 kWh/m2; for schools
150 kWh/mZ, for industrial
buildings

50 kWh/mZ; for hotels

To Do I I

P

Work out the difference
between the target and the
actual renewable energy
generation

Any shortfall of renewable
energy generation will lead to
an energy offset payment

Renewable policy

target Recommended
energy offset

Renewable
energy
generation

Figure 10.5 ~ Two alternative options for the energy offset
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Offsetting and Policy option 2 | Recommendations for the energy offset price

A fair energy offset price for applicants

As the source of the energy offset is the gap between energy use and
renewable energy generation (or the gap between the required and
actual renewable energy generation on site), its price should be set
on the basis of the cost of PVs.

Using a reasonable cost rate for a high output PV system with micro-
inverters (i.e. £1,016/kWp*) and applying a 10% additional rate for
administering and managing the PV funding process, would give an
energy offset price of £1.32/kWh/ yr**,

Funding PVs, retrofit and other climate mitigation projects

It is up to boroughs to decide what most appropriate offset
mechanism is. They can develop separate SPDs to determine locally
appropriate use of offset funds.

* Median cost of 10 -50kWp PV installations for 2021/22 from MCS (Source: DESNZ)

** This is assuming a conservative electricity generation rate for the PV system of 850
kWh/kWp.

10.0 Offsetting

Figure 10.6 - If the energy offset price is to incentive more PVs on -site, it should be
set at more than £1.32/kWh.
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Assessing the impact of offsetting on costs

Although the main objective of policy options 1 and 2 isto maximise
performance on-site, offsetting may still be required. The move away
from fossil fuels and the decarbonisation of the grid are generally
reducing offset costs for developers, but any future increase in scope
for offsetting or carbon offset price may counter -balance this effect.
Assessing its impact on capital costs depends on a number of
parameters:

1. Which policy option will be used?
With policy option 1, carbon emissions assessed with Part L
energy modelling will need to be offset. With policy option 2 it is
the shortfall of renewable energy generation which needs to be
auU” ~asgcai

2. Which targets will be used?

The report provides some indicative targets for each policy
option but London boroughs may decide to use different ones.

3. What will be offset?

For policy option 1, London boroughs should decide whether to

"UiTUE CAZa pséeUpCia ps&sUNNSO}[ CAUOD

emissions as well, or just regulated emissions.

For policy option 2, London boroughs should decide whether to
offset the shortfall between the EUI and the on -site renewable
energy generation (option A) or to offset the shortfall between
the target and the actual renewable energy generation on -site
(option B). They may also decide not to use offsetting.

4. Which price will be used?

Finally, London boroughs should confirm which carbon offset
price they will want to use.

10.0 Offsetting

Step 1 - Decide which policy will be used

Step2 Confirm which targets will be set in policy

Step 3~ Confirm extent of offsetting required

Step 4 Validate offsetting price

Step 5 Test the impact of offsetting on capital costs

[0} U " as8C eOpsg»ei[C§})

Figure 10.7 - The above process is recommended to estimate the additional cost of
offsetting.
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11.0 Policy recommendations: indicative targets, policy wording and key considerations for implementation

This section provides recommendations on how
indicative policies could be written and which
targets they could refer to. It also highlights
considerations for implementation.

Although the consultant team recommends Policy
option 2, these are provided for both policy
options.

It is very important to note that this study is an
evidence base, not a policy document. Its purpose
is to inform and support Local Authorities in
developing future planning policy targets that will
deliver Net Zero Carbon development, through
providing robust and up -to-date evidence
regarding carbon emission reductions and energy
efficiency in buildings.

Although indicative minimum targets and policy
wording are provided, Local Authorities may
decide to set higher targets appropriate to their
borough.

11.0 Policy recommendations:

111

Policy option 1
recommendations
Indicative targets
and policy
wording

11.2

Policy option 2
recommendations
Indicative targets
and policy
wording

11.3

Key
considerations for
implementation
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11.1

Policy option 1 recommendations:
Indicative targets and policy wording
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Policy option 1 | Summary of indicative targets and wording

Carrying on with the current framework

Some London boroughs may want to carry on using the Part L
framework to go beyond the requirements of Part L 2021 and drive
the design and construction of better buildings in their boroughs. This
system has the advantage of being broadly consistent with the
current approach in the GLA energy assessment guidance (2022) but
it also has a number of weaknesses evidenced in this report (e.g. the
single metric approach does not incentivise energy efficiency or
renewable energy generation significantly, Part L energy modelling is
not a prediction of energy use, etc.).

Different targets for domestic and non -domestic

Part L 2021 works very differently between domestic and non -
domestic buildings, driven mainly by the different Part L energy
modelling calculation methodologies: SAP for domestic buildings and
NCM/SBEM for non-domestic buildings. Based on this analysis we
would recommend requiring different levels of on -site carbon
performance for domestic and non -domestic buildings.

Policy targets for non-domestic buildings

National and regional planning policy has previously set one
emissions reduction target for all non -domestic buildings, due to a
lack of evidence available to justify setting specific targets for
different building types. This study sets out detailed evidence for a
range of non-domestic buildings and, based on this new evidence,
recommends distinct policy targets for each building type thereby
maximising potential carbon savings.

Councils may also wish to consider an approach that uses a mid-point
percentage uplift for all non -residential typologies
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buildings and and, for domestic buildings, has little added value
compared with the FEE requirement in Part L 2021.

Indicative policy wording for Policy option 1

Overarching policy

All developments must achieve Net Zero Carbon according to the Building
Regulations framework, i.e. a 100% improvement over Part L 2021 and offset
their residual emissions.

On-site carbon reduction
All developments must reduce carbon emissions on -site as much as possible.

In terms of regulated emissions, the minimum level of on -site performance
required is:

A Domestic buildings: 65% better than Part L 2021

Office buildings: 25% better than Part L 2021

School buildings: 35% better than Part L 2021

Industrial buildings: 45% better than Part L 2021

Hotel: 10% better than Part L 2021

Other non -domestic buildings: 35% better than Part L 2021 (tbc)

p SIS S

Buildings must also comply with the other requirements of the Building
Regulations Part L 2021, e.g. Fabric Energy Efficiency criterion for domestic
buildings and Primary Energy criterion for all buildings and demonstrate
compliance at planning stage.

Applicants must undertake Part L 2021 modelling to demonstrate compliance.

Unregulated emissions must also be reduced as much as possible.

Carbon offsetting

On-site carbon reductions should be maximised as far as possible before any
remaining emissions are offset. If the Council is satisfied that the development
has maximised on-site reductions but the development is still short of achieving
Net Zero Carbon, the developer is expected to make a cash -in-lieu contribution
to the Council's carbon offsetting fund at a price of £880/tCO , per year over a

period pf 30 years. ) )
CU [sAA8e§8 ~Up OUO



Policy option 1 | Domestic buildings | Summary of which cases would comply

What would be the effect of Policy option 1 with these targets?

Gas boiler Direct electric Heat Pump Heat Pump
This diagram indicates which domestic building cases scenarios less efficient more efficient

would be able to comply with the indicative wording proposed for
Policy option 1 with an on -site minimum compliance threshold of 65%
better than Part L 2021.

Business as
usual
g
|
|
L\\\VLJJL‘
Terrace house Mid -rise
apartment building
Good
Practice
Mid -rise High-rise
apartment building apartment building
Ultra low
energy

Figure 11.1 - Diagram indicating which domestic building cases would be able to comply with the indicative

wording proposed for Policy option 1 A\
0
=

[ 2
Non-compliant {1 Ut Case compliant with proposed Policy option 1 g
o
2
- c
Would not pass all 3 building s
regulations Part L 2021 metrics @
o
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11.0 Policy recommendations:




Policy option 1 | Non -domestic buildings | Summary of which cases would comply

What would be the effect of Policy option 1 with these targets? i i

yop g Heating system A Heating system B I:eatlng_ s_ys:eHm (t: I’\-llleatlng s_ys:eHm ?
The adjacent diagram shows which non-domestic building cases Gas boiler Direct Elec or Other fjr:p 'g:regthefa ore eP'ucr':S ea
would comply with Policy option 1 if the on -site compliance threshold
was set at:

A Office buildings: 25% better than Part L 2021 ) >< ><
Business as

A School buildings: 35% better than Part L 2021 usual

A Industrial buildings: 45% better than Part L 2021 ><

A Hotel: 10% better than Part L 2021

Councils may also wish to consider an approach that uses a mid-point
percentage uplift for all non -residential typologies.

Good
Practice

Ultra low
energy

o S
b B
LI
[ =
4’

Figure 11.2 - Diagram indicating which non -domestic building cases would be able to comply with the

indicative wording proposed for Policy option 1 N
0
School Hotel =
)
c
Non-compliant " || Case compliant with proposed Policy option 1 8
h 9
=
Would not pass both building %
regulations Part L 2021 metrics x
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11.0 Policy recommendations:




11.2

Policy option 2 recommendations:
Indicative targets and policy wording

Return to contents >
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Policy option 2 | Summary of indicative targets and policy wording

Using a different policy framework

This section details indicative policy recommendations for London
boroughs interested in considering Policy option 2.

A suite of policies are proposed that address a range of
considerations.

The following aspects have been considered in detail in this report.
A Space heating demand policy

A Energy Use Intensity (EUI) policy

A Offsetting (as last resort) policy

The following policies have not been considered in detail, but an
example of wording is provided.

A Low carbon heat policy
A On-site renewable energy generation policy

A Assured energy performance policy

Finally, embodied carbon policies are strongly recommended but
were outside the scope of this study.

11.0 Policy recommendations:

Indicative policy wording for Policy Option 2

Overarching policy

All new buildings should be designed and built to be Net Zero Carbon in
operation. They should be ultra -low energy buildings, use low carbon heat,
contribute to the generation of renewable energy on -site and be constructed
with low levels of embodied carbon.

This is an overarching policy. Compliance with it relies on compliance with the
following policies.

A

A
A
A
A
A
A

Space heating demand policy

Low carbon heat policy

Energy Use Intensity (EUI) policy

On-site renewable energy generation policy
Assured energy performance policy
Offsetting (as last resort) policy

Embodied carbon policies (see separate document)

Buildings must also comply with the other requirements of the Building
Regulations Part L 2021, e.g. Fabric Energy Efficiency criterion for domestic
buildings and Primary Energy criterion for all buildings and demonstrate
compliance at planning stage.

Return to contents >
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Policy option 2 | Summary of indicative targets and policy wording | Space heating demand (SHD)

Space heating demand policy

The space heating demand is the amount of heat energy needed to
heat a building over a year and is expressed in kWh/m2/yr. It is a
measure of the thermal efficiency of the building elements.

Various design and specification decisions affect space heating
demand including building form and orientation, insulation, air -
tightness, windows and doors and the type of ventilation system.

The Climate Change Committee recommends a space heating
demand of less than 15-20 kWh/m?2/yr for new homes. This
recommendation is also in line with the recommendations of the
Royal Institute of British Architects (RIBA), the Low Energy
Transformation Initiative (LETI) and the UK Green Building Council.

As a building with a low space heating demand would lose heat very
slowly, it will also make it easier for the wider energy system to deliver
energy in a flexible way, helping to maximise the contribution from
renewable energy and reduce energy cost benefits for the residents.

Indicative policy wording for Policy Option 2

Space heating demand policy

A All dwellings should achieve a space heating demand of less than 15
kWh/m?g,lyr.

A All non-domestic buildings should achieve a space heating demand
of less than 15 kWh/m?2,,/yr.

Applicants must undertake predictive energy modelling to demonstrate
compliance.

11.0 Policy recommendations:

2

[ Factors influencing space heating demand\
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Air-tightness Insulation
Exposure
Space heating demand
N
The amount of heat energy needed _> <_ @
to heat a building over a year (per
square metre) ) L . .
Windows  Ventilation system Orientation

(MVHR)
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Figure 11.3 ~ The space heating demand metric

UK housing: Fit for the future?
Committee on Climate Change
February 2019

Figure 11.4 = UK housing: Fit for the future?
(CCC, 2019)

The Climate Change Committee has
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highlights the need to build new buildings
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It makes a specific reference to space

heating demand and recommends a

maximum of 15-20 kWh/m2/yr for new

dwellings.

For reference, Passivhausrequires 15
kWh/m?/yr, and most new domestic
buildings have a heating demand of 40 -120
kWh/m?2/yr.
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Policy option 2 | Summary of indicative targets and policy wording | Energy Use Intensity (EUI)

Energy Use Intensity (EUI) policy

In order for new buildings to be compliant with our climate change
targets, they need to use a total amount of energy which is small
enough so that it can be generated entirely, on an annual basis, with
renewable energy and nuclear energy. Reducing total energy use is

also beneficial as it would directly reduces energy costs for residents

and building users.

Energy Use Intensity (EUI) is the total energy needed to run a home
over a year (per square metre). It is a measure of the total energy
consumption of the building (kWh/m 2/yr). The EUI of a building

covers all energy uses: space heating, domestic hot water, ventilation,

lighting, cooking and appliances.

This metric is also very beneficial as it can be measured post-
construction, therefore helping to drive down the performance gap
which is such a significant issue in the construction industry.

Indicative policy wording for Policy Option 2

Energy Use Intensity (EUI) policy

Domestic buildings - All dwellings should achieve an Energy Use Intensity
(EUI) of no more than 35 kWh/m2GIA/yr.

Non-domestic buildings - Non-domestic buildings should achieve an
Energy Use Intensity (EUI) of no more than the following (where
technically feasible) by building type or nearest equivalent:

A Student/keyworker accommodation, care homes ~ 35 kWh/m2g,,/yr
A Warehouses and light industrial units ~ 35 kWh/m2g,,/yr

A Schools ™ 65 kWh/m2g,,/yr

A Offices, Retail, HE Teaching facilities, GP surgeries 70 KWh/mZ2g,/yr
A Hotels — 160 kWh/m2g,/yr

Applicants must undertake predictive energy modelling to demonstrate
compliance.

11.0 Policy recommendations:

( )

Factors contributing to total energy use

SN PF
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Energy Use Intensity (EUI) % t
The amount of total energy ) g(}
needed to run a building i )

Hot water Cooking Appliances
over a year (per square
metre)
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Figure 11.5 ~ The Energy Use Intensity (EUI) metric
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Practice
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Modelling

Top Down Budget
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Top Down Budget
(2050)

LETI Proposed
Target

Figure 11.6 - LETI domestic top-down analysis taken from LETI Climate Emergency Design Guide

LETI has undertaken some top-down and bottom -up analysis establishing which levels of total
energy use (or Energy Use Intensity EUI) would be both achievable and compatible with the level
of renewable energy generation likely to be available in the UK by 2050.
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Policy option 2 | Summary of indicative targets and policy wording | Energy offsetting (as last resort)

Offsetting (as last resort) policy

The Climate Change Committee is clear: offsetting must have a very
limited and defined role if we are to achieve Net Zero by 2050. Its

role in the Local Plan as part of the Net zero carbon new buildings

suite of policies should therefore be limited to a mechanism which
enables buildings which cannot technically achieve Net Zero Carbon
onsiteCU i 8 u})88N8} sUNeil £ OCa EZACA
Our recommendation is to limit the role and scope of the offset
NgsA[ O£ N CU [ up8OSE[i i &8 80O8p»G U "~ asgg
be expressed in £/kWh instead of £/tCO ,. This would make it

independent from carbon factor changes.

el [ 004

Indicative policy wording for Policy Option 2

é Ny
Reduced Achieve a Space Heating Demand and an Energy Use
operational Intensity (EUI) lower than the levels required in the
energy Local Plan(e.g. 15 kWh/m?2g ,/yr and 35 kWh/m?2g,/yr
consumption respectively for domestic buildings)
| .. Lowcarhbon . No gas connection or fossil fuel use on site (or
O »enerEy lsbﬁplﬂfs G connection to heat networks using fossil fuels)
0 Of-sitecrefiewapler §Ach'@ve arm'ﬁﬂrgu@ eletériﬁty@egtionén@\gt}{ }
energy generation compliant with the requirement in the local plan (e.g.
> 80-120kWh/m 2building footprint 1yn)
Net Zero energy Annual balance of zero for the whole development
balance showing predicted energy use and renewable energy o
generation on -site. (offset role)
\ y

Offsetting (as last resort) policy

Offsetting will only be accepted as a means to achieving planning policy
compliance a last resort if the building is compliant with all other Net
Zero carbon buildings policies and in particular if the following conditions
have been met:

A
A

The proposed building must not use fossil fuels on -site.

It must have a level of space heating demand and energy use
intensity (EUI) compliant with levels set in the Local Plan.

A On-site renewable energy generation (e.g. through PVs) has been
maximised and achieves at least 80 KWh/m?y i ing footprine TOT all

building types (and 120 KWh/m 2y, iqing footprine fOT industrial buildings).

In these circumstances, the applicant should establish the shortfall in
renewable energy generation to enable the annual renewable energy
generation to match the Energy Use Intensity in kWh. The applicant
aAUéei} é[] G AOCU CAs Ue Os £l 0 a
this shortfall.

' U asgc &0}

Figure 11.7 - List of requirements an application would have to meet before being allowed to use
offsetting as a planning compliance mechanism. It is proposed to restrict the offset mechanism to fund
GSa
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Potential offset price
(based on the energy
balance shortfall)

Figure 11.8 - Based on the current average price and performance of a PV system, and with the addition

&f a 1896 phbjectiianadikbR) BeGan SiféeEprEgol £1.82RWh isGekbmmended.



Policy option 2 | Domestic buildings | Summary of which cases would comply

What would be the effect of Policy option 2 with these targets?

Gas Boiler Direct Electric Heat Pump Heat Pump
The adjacent diagram shows which domestic building cases would less efficient more efficient

comply with Policy option 2 if the compliance thresholds were set at:

A Space heating demand < 15 kWh/m 2g,.yr
A EUI < 35 kKWh/mZg,.yr

Businessas-
usual
[ ikl
o
~ H/H”
Terrace house Mid -rise
apartment building Good
Practice
‘Q’\
s N
S &0 |
S 0
L&
Mid -rise High-rise Ultra low
apartment building apartment building energy

Figure 11.9 - Diagram illustrating which cases in which each domestic typology is able to comply with Policy
Option 2 metrics
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Would not pass all 3 building ‘ Meets both space heating demand %
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11.0 Policy recommendations:




Policy option 2 | Non -domestic buildings | Summary of indicative targets and policy wording

What would be the effect of Policy option 2 with these targets? Heating system A Heating system B Heating system C Heating system D
The adjacent diagram shows which non-domestic building cases Gas boiler Direct Elec or Other  -©SS efficient Heat - More efficient Heat
] . ) ) ) Pump or Other Pump
would comply with Policy option 2 if the compliance thresholds were
set at:
A Space heating demand < 15 kWh/m 2g,.yr ) >< ><
Business as
. - usual
A Industrial buildings: EUI < 35 KWh/m 2,,.yr
A Schools: EUI < 65 kWh/m2g,.yr
A Office buildings: EUI < 70 kKWh/m 2;,.yr
A Hotels: EUI < 160 kWh/m2,,.yr
Good
Practice
Ultra low
energy

Figure 11.10 ~ Diagram illustrating which cases in which each non-domestic typology is able to comply with

School Hotel Policy Option 2 metrics A

i)

c

)

Non-compliant Compliant with Space heating %

demand or EUI requirements ©

o

=

Would not pass both building Compliant with Space heating %

regulations Part L 2021 metrics demand and EUI requirements o
260
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Policy option 2 | Summary of indicative targets and policy wording | Low carbon heat

Low carbon heat policy

New buildings cannot continue to burn fossil fuels for heating if the
London Borough of X is to stay within carbon budgets. Low carbon
heat is therefore an essential component of a Net Zero Carbon
building and fossil fuels shall not be used on -site to provide heat.

Low carbon alternatives that are currently available may primarily
focus on electric provision of heat, or on nearby waste heat sources.
Sustainable green hydrogen is not currently a viable option.

Electricity can be provided through on -site renewables and through
grid electricity which is being decarbonised. However, it is important
that developments strongly limit energy use to reduce the burden on
the national grid in the wider context of electricification of transport
and buildings. The use of electricity for heating would also benefit air
quality as there would be no local emissions.

Heat sources for heat pumps can include outside air, the ground or a
local water source. Heat pumps can provide both space heating and
domestic hot water and can serve individual homes or communal
heating systems. The key benefit of heat pumps is their efficiency.
Efficiencies vary but are typically around 250-300% for an Air Source
Heat Pump.

Direct electric heating systems convert electricity directly into heat
through resistive heating and are typically 100% efficient. When direct
electric is used it is crucial to use an independently certified assured
performance standard that limits space heating demand (e.g.
Passivhau$, which reduces the risk of high energy bills.

Indicative policy wording for Policy Option 2

Low carbon heat policy
A No new developments shall be connected to the gas grid.

A Heat shall be provided through low carbon fuels

11.0 Policy recommendations:

X

Operational CO , emissions

&

Gas boiler Direct electric Heat pump

Figure 11.11 - The choice of heating system will affect operational CO , emissions over a long
time. Electric forms of heating (direct electric and heat pumps) will emit a fraction of a gas
boiler carbon emissions (see above the average over 2022-2050)

Important note: Other heat sources may include waste heat from infrastructure (such as
sewage, energy from waste, underground or data centres), which could help provide heat to a
wider network. Heat networks are another way of providing heat to developments.

This study does not include recommendations regarding heat networks, however the study
demonstrates that policy recommendations could also be applied to heat network scenarios.
Boroughs should undertake further local evidence studies to progress their heat network
strategies.
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Policy option 2 | Summary of indicative targets and policy wording | Renewable energy generation

On-site renewable energy generation policy

New buildings should contribute to the significant increase in
renewable energy generation required between now and 2050.

Energy balance

The amount of renewable

The most robust way to deliver the overall objective of a balance “ ;‘%,i 3} energy generated in a year
between total energy use and renewable energy generation for new

Q {””?H?HHH CE o matches should match or
buildings at a system level is to seek to achieve this balance at the ° exceed the U1

site level. Operational energy . On-site

consumption renewables

LAZFa EUei} [TaU A[es CA8 [}e[ OC[»8 U » Sbh £s £CG
close to its point of use, helping to deliver significant energy cost
savings for residents and building users. Figure 11.12 - A key component of a net zero carbon building is achieving an energy balance

~ the amount of renewable energy generated in a year matches the energy used by the
building in a year.

This is expected to be mainly from solar PVs in London.

Indicative policy wording for Policy Option 2 jtched Roof Monopitch Roof

Renewable energy generation policy

. rth South 260 North South

Renewable energy should be generated on -site for all new - . .
ymmetric pitch roof KWh/m? Monopitch roof with a
developments. h a majority south fo majority south facing
As a minimum, the amount of energy generated in a year must be: ing roof roof
A atleast 80 KWh/M 2, iing rootprint. PEF @nNum* for all building types
A atleast 120 KWh/m?2yiing tootprine PET @NNUM* for industrial buildings Flat Roof
Pa Ve e Ve Ve Vel

(measured in per square meter of building footprint) rth South 120 East West
The amount of energy generated in a year should match or exceed the ch roof with a south Whm? Flat roof with a east/west
predicted annual energy demand of the building, i.e. Renewable energy ing roof o concertina PV array
generation (kWh/m2/yr) = or > EUI (kWh/m?/yr). E w

When this is not technically possible and suitably justified, the applicant

aAUeli} é[G AEOCU CAs 'UeOsA&Zl0a U ~ascC e VOsG s§6e ke[l E§OHC CU

this shortfall. 70
t West , North South
tch roof with a kWh/mZ, Flat roof with an angled
jority east/west S N south PV array

Figure 11.13 - Roof design can be optimised to maximise energy output from photovoltaics. A
useful indicator of this is expressed in kWh generated per m 2 of building footprint (kWh/m  2.)

























