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Introduction

This is an accessible summary by Islington Council of a more comprehensive
technical report prepared by chapmanbdsp (to be called ‘the Study’ in the rest of
this document). The full report can be requested by contacting
planning.policy@islington.gov.uk

The Study sets out the methodology used to rebase Islington’s carbon emission
reduction targets to meet Part L 2021 Building Regulations. The Council’s carbon
reduction targets, as set out in Policy S4 of the Local Plan (2023), are based on Part L
2013 Building Regulations guidance. Amended regulations, Part L 2021, came into
force in June 2022. To update Islington’s Local Plan targets, a rebasing exercise was
needed to adapt the Plan’s current carbon reduction requirements from Part L 2013
to suit Part L 2021.

To enable carbon reduction modelling to take place a range of building types
reflective of the borough'’s character and anticipated future development were
agreed with the Council, based on real-life examples. The building typologies used
were:

¢ low-density, medium and high-density residential schemes
e mixed-use developments

*  new build offices

. hotels

e  student accommodation

. various conversion schemes.

The typologies were modelled against Part L 2021 to inform the application of
existing on-site regulated and unregulated carbon emission reduction
requirements.

The methodology for the rebasing study adheres to the GLA Energy Assessment
Guidance and employs the energy hierarchy model — BelLean, BeClean, BeGreen —
to evaluate the impact of the energy reduction measures, district heat network and
low-zero carbon technology respectively. Other requirements of Policy S4, relating to
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fabric energy efficiency, energy demand reduction and onsite emissions, were also
considered for each development typology.

To help inform the methodology and development of a suite of specifications for
each building typology, a pool of GLA referable schemes with planning approval
were carefully examined as part of a ‘Good Practice’ approach. The specifications in
this Study are considered to align with industry standards and set out the minimum
‘Good Practice’ requirements for new development.

As well as minimum requirements, the Study considers what is termed the ‘Stretch’
approach by looking at exemplary standards such as Passivhaus and the Future
Homes Standard (FHS), and how further carbon emissions reductions can be
achieved whilst keeping projects viable. The report provides strategic
recommendations for rebased on-site carbon emission reductions across the range
of development typologies over Part L 2021. It demonstrates that the ‘Good Practice’
specification can achieve, and surpass, the current Part L 2013 based Islington policy
requirements.

There are distinct differences between Part L 2013 and Part L2021, but the report
indicates that if a development meets the rebased recommendations for Part L 2021,
it is likely it will also meet Part L 2013 policy requirements. However, if there are any
doubts about compliance with policy, it is recommended that applicants carry out
Part L 2013 modelling.


mailto:planning.policy@islington.gov.uk
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The methodology for the rebasing study adheres to the GLA Energy Assessment
Guidance and employs the energy hierarchy model — BeLean, BeClean, BeGreen —
to evaluate the impact of the energy reduction measures, district heat network and
low-zero carbon technology respectively. Other requirements of Policy S4, relating
to fabric energy efficiency, energy demand reduction and onsite emissions, were
also considered for each development typology. In addition, as the Local Plan has
separate targets for developments that connect to district heat networks (DHN),

Methodology

Islington’s carbon emission reduction targets, as set out in Local Plan Policy S4,
apply to both major and minor development proposals. The rebasing exercise
modelled reduction targets for a range of building typologies agreed with the
Council:

Table 1, Summary of selected typologies

Small residential scheme

Less than 10 units

Medium density residential
scheme

Approx. 50 units

High density residential
scheme

More than 200 units

Mixed use development: Retail
and residential

Residential led mixed use:
79 resi units (approx. 7,300m2) with 350m2
of retail

Mixed use development:
Business with residential

Office led mixed use:
32 resi units (approx. 2,800m2) with
6,480m2 of office

New build office: large

Grade A office scheme near Angel, approx.
30,000m2 GIA

New build office: small

Approx. 5,000m2 office only

Hotel

100 room hotels

Student accommodation

200-250 units PBSA scheme

Conversion: existing residential
to multiple flats

Existing terraced house converted into two
flats

Conversion: office to residential

Existing courthouse converted into 30 flats

Maijor office refurbishment

Office refurbishment scheme, approx.
30,000m2 GIA

each building typology was tested with and without connecting to the DHN where
applicable.

Local Plan Policy S4 requires major developments to achieve on-site reductions in
both regulated and unregulated emissions. To model energy reduction for the
selected building typologies, approved calculation methods from the
Government's Standard Assessment Procedure (SAP) for Energy Rating of
Dwellings version 10.2 and the National Calculation Methodology (NCM) modelling
guide for buildings other than dwellings were followed. EImhurst Design SAP 10
software was used to perform the analysis for the residential typologies and
Dynamic Simulation Modelling (DSM) for the non-residential typologies was carried
out using IESve 2023.2.1.0, EDSL TAS and the UK Building Regulations 2021
compliance license.



Residential methodology

Existing projects were used to assess the energy models of the five agreed
residential typologies. To ensure that the results are as widely applicable as
possible, features specific to those projects and their designs that could influence
the performance of a typical development, such as active cooling systems or
curtain walling, were removed. A representative sample of dwellings from the
building was then used to conduct thermal and energy modelling.

The modelling follows industry-recognised methodologies such as the GLA’s
Energy Assessment Guidance and SAP 10, and works through the GLA’s BelLean,
BeClean and BeGreen energy hierarchy.

Residential New Build

The SAP 10 software automatically generates a baseline ‘notional building’ for new
build typologies. The BelLean passive and active demand reduction measures are
applied to the notional dwelling first. Then heating and hot water are inputted in
line with Islington’s Bunhill heat network as part of the BeClean stage — capitalising
on local energy sources. The final step is to run the BeGreen options in the
specification and apply renewable technologies.

Residential conversions

The main difference between the process for residential New Build typologies and
residential conversions is that the modelling software does not automatically
generate a baseline dwelling for conversions. This is created using values from
Table 12 of the GLA’s Energy Assessment Guidance. Otherwise, the conversion
modelling follows the same process as that outlined for New Build.

Specification development process

The specifications developed for each residential typology aim to offer flexibility to
cater for different circumstances within each typology whilst aligning with Islington
Council’s planning policies.

The baseline for each residential typology is defined by the notional building
according to Part L 2021. The notional building specification sets the minimum
standard for all specifications used in the Study to adhere to and improve on. In
addition, the Future Homes Standard (FHS) 2025, which is set to supersede Part L
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2021, informs the standards that developments will need to meet in the future; and
the specifications have also drawn on information from the Passivhaus Trust and
GLA referrable developments that have achieved planning permission.

Fabric specification development

As the performance of residential buildings is known to be sensitive to thermal
bridging, the fabric specifications for the residential typologies focused on thermal
bridging, and the rate of transfer of heat from external walls, floors and windows.
Thermal bridging can vary greatly depending on detailed construction design and
the products used in a development, so a variety of scenarios were tested to
understand how different fabric parameters affected performance. The results of
the testing suggested that the use of notional psi values (a measurement of
thermal heat transmittance), as found in Table R2 of the SAP Guide, provided
acceptable performance improvements over the other parameters tested, which
included the Accredited Construction Details (ACD) psi values and the SAP10
default y-value of 0.2.

Heating, Ventilation and Air Conditioning (HVAC) and
Renewables Specification Development

In developing the specification HVAC systems, low carbon technologies and
renewable energy were investigated. All of the following features were tested and
found to have a meaningful impact on the notional building, as well as being

considered feasible in the context of Islington, and were therefore included in the
final assessments of the policy rebasing study:

«  Local Air Source Heat Pumps (ASHP).

e Communal heating networks with central ASHPs.
. Solar thermal panels.

«  Photovoltaic (PV) panels.

«  Waste Water Heat Recovery (WWHR) units.

Residential Typology Options



New build typologies

The specification development process led to the creation of 7 options intended to
represent the range of fabric and building services currently available in the
industry. Two levels of specification were also set:

The Good Practice approach

The Good Practice approach aims to represent most developments that would be
proposed to local authorities and the GLA. It is based on current industry practices
and was informed by specifications for development proposals that have been
granted planning approval under the application of Part L 2021.

The Stretch approach

The Stretch approach is likely to apply to a minority of highly ambitious

developments striving to achieve best-in-class performance. Its fabric parameters

Residential new build typology options

Table 2, Good practice options description
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are based on Passivhaus Trust rules of thumb and the proposed FHS specifications
have also been considered as they will set the new baseline in 2025.

Figure 1 outlines how the Good Practice and Stretch approaches have been applied
to the 7 options. Option A represents the Good Practice specification, with Options
C to F building on the specification of Option A through the inclusion of measures
such as solar thermal technology, photovoltaics (PVs) and the Islington-specific
DHN connection target.

As with the residential new build typologies, a range of scenarios were assessed for
the residential conversion typologies. The Study set a fabric specification to
represent a typical conversion development based on Table 4.3 of Approved
Document Part L1. Figure 2 illustrates the residential conversion typology options. As
with the new build options, Option A represents a Good Practice specification,
based on current industry practices. Options B to E build on the specification of
Option A through the addition of fabric and technological improvements

Table 3, Stretch practice options description

A Represents good practice specification, based on current industry A Represents good practice specification, based on current industry practices.
practices. Building upon Case A, connecting to a District Heat Network with the addition
C Building upon Case A with the addition of Solar Thermal technology Sl Plhelieve ees

Building upon Case A with the addition of photovoltaics

E Building upon Case A with the addition of Waste Water Heat Recovery

F Building upon Case D connecting to a District Heat Network




Residential conversion typology options

Table 4, Good practice options description

Represents good practice specification, based on current industry practices.

Building upon Case A with the addition of upgraded fabric (Part L, Table 4.2)

Building upon Case B with the addition of photovoltaics

m O ® >

Building upon case B connecting to a District Heat Network
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Table 5, Stretch practice options description

A Represents good practice specification, based on current industry practices.

Building upon Case A with the addition of photovoltaics and “Stretch” Fabric.

G Building upon Case B, connecting to a District Heat Network




Residential fabric and ventilation specification

New build fabric and ventilation

The new build fabric specification was applied consistently to the minor
development, medium density and high-density typologies and followed the Good
Practice and Stretch approaches. The fabric and ventilation specification used is
appended to this report as Appendix 1.

Conversion fabric and ventilation

The fabric specification for conversions was also applied consistently to the
residential, multi-residential and office to residential conversion typologies. The fabric
and ventilation specification for conversions is appended to this report as Appendix 2.

Residential Systems Specification

New Build Minor Development Systems

Minor development typologies are those with fewer than 10 dwellings, meaning that it
is unlikely they will have space available for central plant rooms that could support
communal heating networks. Local heating systems are therefore better suited to
these typologies. Local air source heat pumps (ASHP) are proposed to supply the
space heating and domestic hot water (DHW) demands of the low-density
typologies. The Stretch approach for this specification involves supplying the space
heating demand at lower temperatures to increase the heat pump’s efficiency. The
residential low-density systems specification is appended to this report as Appendix
3.

New Build Medium Density Systems

The medium density typology represents a building of 50 dwellings, which lends itself
to the use of a communal heating network. The FHS consultation proposes a heat
pump with a seasonal coefficient of performance (SCOP) of 3. This has therefore
been adopted as the Good Practice approach, while an increased SCOP of 3.5
represents improved heat pump efficiency and has been used in the Stretch
approach. The residential medium-density systems specification is appended to this
report as Appendix 4.
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New Build High Density Systems

The high-density typology represents a building of 300 dwellings, which would also
benefit from the use of a communal heating network. The systems specification
closely follows that of medium density typologies and is appended as Appendix 5.

Conversion systems

For the conversion typologies, the baseline building uses the proposed HVAC system
with efficiencies taken from Section 6 of Approved Document L 2021. This contrasts
with the new build typologies which use a notional building containing a gas boiler as
the baseline for comparison with proposed designs. The conversion typologies,
residential to multi-residential and office to residential, closely follow the new build
specifications for HVAC systems for their respective scales.

The residential to multi-residential typology involves the conversion of a house to two
flats, and therefore the specification uses a local ASHP to provide each dwelling with
heat and hot water in line with the low-density new build typology. The office to
residential typology is comparable in size to the new build medium density typology
and therefore incorporates a communal heating network. The systems specifications
for the conversion typologies are appended at Appendix 6.

Residential renewables specification

New Build renewables

The rebasing study scenarios include solar thermal and PV panels as renewable
energy technologies. Analysis of proposed developments in Central London with
planning approval suggests that on average 20% of roof space is given over to PV
panels. Therefore 20% of the available roof space for each new build typology is
assumed to be for PV panels. Solar thermal panels are included in the specification in
Option C, with the panel area based on occupancy per dwelling.

Conversion renewables

As with the new build typologies, 20% of roof space is dedicated to PV panels in the
conversion typologies but the application of solar thermal panels was not considered
for these typologies.



Non-Residential Methodology

As with the residential methodology, the methodology for the non-residential
typologies is based on the Part L 2021 standards which have been modified where
applicable to fit the Islington context. The energy hierarchy — BeLean, BeClean and
BeGreen — was then applied to the typologies.

As with the residential typologies, each non-residential typology follows the same
sequence where Options A and B represent the Good Practice and Stretch
specifications respectively. PV panels are added for Options C and D, Options E and F
include DHN connection and Options G and H include both PV panels and DHN
connection.

The Good Practice approach generally follows design strategies current at the time
of writing, which may vary as each project will have its own characteristics,
opportunities and limitations. The Stretch approach is based on the upper limit of
manufacturers’ equipment efficiencies, mainly for heating, cooling, DHW and lighting.
The fabric specification does not vary for either approach, as the Good Practice
specification used is generally aligned with, and in some cases better than, the
current Part L 2021 notional building, which in turn is better than the proposed FBS.

The non-residential typology options and design factors influencing decisions are
appended at Appendix 7.

Non-residential typologies

Small Office

The small office typology represents a floor area of 5,600m2 including plant,
changing facilities, a reception areq, cycle store and office accommodation.

Large office

The large office typology represents a floor area of 27,200m2 including plant,
changing facilities, a reception areq, office accommodation, a restaurant and retail
space. In this scenario it is more feasible to accommodate higher efficiency water
cooled or evaporative chillers based on increased roof space availability than it is for
the small office typology.
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Maijor office refurbishment

The major office refurbishment typology represents a floor area of 32,780m2
including plant, changing facilities, reception areq, restaurants, retail and a gym. As
with the large office typology it was feasible to accommodate higher efficiency water
cooled or evaporative chillers based on the increased roof space availability. The
fabric of the building was improved to Part L existing building ‘improved’ value and
windows to the Good Practice specification.

Hotel

The hotel typology represents a floor area of 4,380m2 including plant, changing
facilities, reception areq, cycle store, 89 ensuite bedrooms, office and dining areas.

Student accommodation

This typology represents a total floor area of 9,670m2 including amenity space,
communal areas and living space for students with 164 single bedroom units and 39
studios. There are two communal kitchens on each level and plant equipment on the
roof.

Mixed Use Methodology

Residential-led Mixed Use Methodology

The residential-led Mixed Use Methodology is dominated by residential elements and
includes 80 residential units on the upper levels and retail space of less than 500m2
on the ground floor. The methodology applied closely follows that applied to the new
build medium density typology. The retail space adopts the fabric of the residential
element to ensure the continuation of the thermal line vertically, although it has its
own HVAC system. Retail units of less than 500m2 are typically exempt from
connecting to communal heating networks due to their low heat demand.

The residential-led mixed use residential typology options and methodology are
appended to this report as Appendix 8. The residential-led mixed use retail typology
options and specification are appended as Appendix 9.



Office-led Mixed-Use Methodology

The office-led mixed-use methodology represents office floorspace of 6,500m2 and
32 residential units. The office component includes plant, changing facilities, a
reception areq, cycle store and office accommodation and follows the methodology
set out for non-residential typologies above. The residential element follows the
residential new build medium-density typology.

In this typology it was assumed the office and residential elements would have
separate owners and operators, meaning that there was a need to decouple the
heating and cooling systems of each use class.

The office led mixed use office typology options and specification are appended to
this report as Appendix 10. The office led mixed use residential typology options and
specification are appended as Appendix 11.
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Results

The rebasing recommendations proposed in the Study are reflective of, and therefore
limited by, the scope, sample size and methodology used for the exercise. The results
of the Study and rebased recommendations for the residential, non-residential and
mixed-use typologies are set out below.

Residential New Build Developments

Across the five residential typologies, a total of seven specification options were
assessed consisting of Good Practice and Stretch options. The calculations for minor
development focus solely on regulated energy, while those for major development
include regulated and unregulated emissions.

The residential new build minor development achieves a regulated emission
reduction range of 60% to 72%. The performance outcomes of both Major
Developments (Medium and High Density) for the new build typologies are
comparable, achieving similar overall percentage reduction ranges from 54 % to 68%
(options without DHN) and 3.2 % to 15.3% (options with DHN). The GLA 2021 states that
developments currently connecting to gas-based DHN may struggle to achieve a
significant reduction over Part L 2021.

A summary of the rebased minimum is shown in Table 6:

Table 6, Residential New Build rebased recommendations against existing policy target

Existing Policy Target under Part L 19% N/A
2013

Minor Development (regulated only) 50% N/A
Existing Policy Target under Part L 27% 39%
2013

Major Development (regulated and 50% 5%
unregulated)

As some residential developments are expected to exceed the 50% reduction over
Part L 2021, an additional benchmark has been set that residential developments
should be aiming to achieve as shown in the tables below:
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Table 7, Rebased recommendations for Minor Developments without a connection to DHN:

Table 8, Rebased recommendations for Major Developments without a connection to DHN

Table 9, Rebased recommendations for Major Developments with a connection to DHN

Residential conversions

Five specification options were evaluated for conversion typologies consisting of
Good Practice and Stretch Options. As conversions and refurbished projects have the
option to retain and/or replace fabric elements, careful consideration was taken to
incorporate options to represent these scenarios.

The residential-to-multi-residential conversion typology was considered minor
development, therefore the emissions included only regulated emissions. Where the
existing fabric was retained and HVAC systems improved, a 34% improvement over
the baseline was achieved. When replacing the existing fabric with new fabric
elements in the Good Practice and Stretch approaches, the improvements over the
baseline were 42% and 60% respectively.

The office to residential conversion typology achieved a 17% improvement over the
baseline assessed under Part L 2021 when retaining the existing fabric and



implementing improved HVAC systems. When replacing the existing fabric with new
fabric elements to the Good Practice and Stretch approaches, the improvements
over the baseline were 23% and 39% respectively. The option considering DHN
connection showed a 22.3% reduction over the baseline. A summary of the rebased
minimum is presented in Table 10:

Table 10, Residential Conversion Rebased Recommendation Against Existing Policy Targets

Existing Policy Target under Part L 19% N/A
2013

Minor Conversion (regulated only) 40% N/A
Existing Policy Target under Part L 27% 40%
2013

Major Conversion (regulated and 20% 20%
unregulated)

The rebased recommendation for conversions from residential to multi-residential
for minor developments without connection to DHN is:

e A minimum overall on-site reduction of 40% with respect to Part L 2021 (not
connected to DHN).

The rebased recommendation for conversions of major
development without connection to DHN is:

« A minimum overall on-site reduction of 20% with respect to Part L 2021 (not
connected to DHN).

e A minimum overall on-site reduction of 20% with respect to Part L 2021
(connected to DHN).

Residential BeLean and FEES

The Study found the BeLean and FEES requirements to be achievable in most cases,
with the residential conversion typologies consistently surpassing the current BeLean
requirements, with the exception of the residential to multi-residential (retained
fabric) option. The Study recommends keeping 10% for the BeLean requirements in
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Part L 2021 for new build major development. Applicants will be required to
demonstrate policy compliance through energy modelling.

Evaluation under Part L 2013

The Study conducted an evaluation against Part L 2013 to validate compliance with
current policy targets. The low density new-build typology was evaluated, on the
basis it represents the ‘worst-case scenario’ as it has more external wall/surface
area than medium or high-density typologies relative to their Net Internal Areas (NIA),
resulting in a higher demand for heating. It passed the targets with a significant
margin of 75-78% for regulated emissions only and 50-53% for regulated and
unregulated emissions. As medium and high-density typologies typically perform
better than the low density typology it is concluded that developments following the
Good Practice approach are likely to meet the Islington target of 27% reduction below
Part L 2013 (regulated and unregulated emissions) for major developments, and 19%
reduction below Part L 2013 (regulated emissions only) for minor developments..

Non-Residential Developments

The performance of non-residential buildings under Part L 2021 has changed
significantly from Part L 2013, due in large part to the ‘notional building’ now using the
same heating and hot water systems as the actual building instead of the gas boilers
that were assumed in the past regardless of the systems used in the actual building.

The results in the Study are for the particular buildings tested and may not be fully
representative of all buildings within a typology as each project will have its unique
characteristics, opportunities and limitations which will influence design decisions
and the associated emissions. The Stretch specifications for the non-residential
typologies focused on increased equipment efficiencies rather than fabric
improvements, in line with the Future Buildings Standard.

The rebasing recommendations for the non-residential typologies are shown on
Table 11 below:

Table 1l, Rebased Recommendations for Different Non-Residential Building Typologies

‘ Existing Policy Target under Part L 2013 ‘ 27% 39%




Small Office 10% 2%

Large Office 10% 4%

Hotel 18% 2%

Student Accommodation 12% 3%

Major Office Refurb 25% 21%

The rebasing recommendations for each typology are presented separately, with a
range across all scenarios of 10-25% without DHN, and 2-21% with DHN. The Major
office refurbishment typology performs best, and this is due to the GLA methodology
used to generate the baseline TER, as well as the depth of refurbishment interventions
modelled. The Major office refurbishment is therefore an outlier and excluding this,
the range across the remaining typologies is 10-18% without DHN and 3-4% with DHN.
The reason for the emissions reductions being better when not connected to the DHN
is due to the Bunhill carbon factors when compared to heat pumps under Part L 2012
being worse. As Bunhill DHN decarbonises in the future, these results will
correspondingly improve.

Belean

Some typologies met the BeLean requirements, namely the large office and major
office refurbishment typologies, but it was challenging for some commercial
buildings. Applicants will be required to demonstrate compliance with the relevant
requirements through energy modelling.

Evaluation Under Part L 2013

Evaluation against Part L 2013 was undertaken for the small and large office, hotel
and student accommodation typologies. The results indicated that developments
are likely to achieve the Islington target of 27% emissions reduction below Part L 2013
by following the Good Practice specifications.
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Mixed Use Developments

Mixed Use Residential-led Developments

In this typology the development contains 79 dwellings and small ground floor retail
spaces. For the residential element, the performance of regulated and unregulated
emissions reductions achieves between 58% to 61% reductions for the Good Practice
and Stretch options without DHN connection, dropping to 7.5% to 15.5% with DHN
connection. The BeLean and FEES requirements for the residential element were found
to be achievable in most cases and applicants will be required to demonstrate
compliance with relevant requirements through energy modelling.

For the retail-element, a 2% regulated and unregulated emissions reduction is
achieved where the space is not supported by PVs and the Good Practice approach,
which only just complies with Part L 2021. Where PVs and the Stretch approach are
applied, regulated and unregulated emissions reductions of up to 28.99% are
achieved. As PVs make an important contribution to performance, limited availability
of roof space, site constraints and other factors restricting opportunities for PV
installation will result in reduced performance.

Mixed Use Office-led developments

In this typology the development contains a 6,500m2 office element and 32
dwellings. As set out above, it can be difficult for some commercial buildings to
achieve the BelLean reductions for both the Good Practice and Stretch approaches,
but it is possible for some typologies and applicants will be required to demonstrate
policy compliance through energy modelling.

Regulated and unregulated emission reductions for office spaces was between 5% to
9% without DHN connection. When connecting to the DHN, a Good Practice approach
was not sufficient to comply with Part L building regulations. Connecting to the DHN
would require the Stretch approach and the inclusion of PVs to achieve a 1.1%
regulated and unregulated emissions reduction.

The residential element of the typology achieved a dwelling fabric energy efficiency
DFEE range between 19 and 23 kWh/mQ/yr. The Belean emissions reductions for the
residential elements achieved a range between 20% and 30%. The performance of
regulated and unregulated emissions reductions achieved between 58% to 61%



reductions for Good Practice and Stretch options without DHN connection, whereas
this dropped to 7.5% to 15.5% with DHN connection.

Mixed Use Development Recommendations:

The site-wide performance of mixed-use developments will strongly depend on the
presence and proportion of residential space, which performs much better than retail
and commercial office space, with residential-dominated mixed use developments
expected to perform significantly better than non-residential led mixed use schemes.

The rebased recommendations for the residential component of residential led
developments are:
o A minimum overall on-site reduction of 50% over Part L 2021 (not

connected to DHN).

° A minimum overall on-site reduction of 5% and a 15% benchmark
improvement over Part L 2021 (connected to a DHN).

Conclusions

Islington’s current policy requirements for on-site carbon emissions reductions are
set against Part L 2013 and detailed in Local Plan Policy S4. Table 12 illustrates the
reductions currently required by policy:

Table 12, Overall Emission Reduction targets

Minor developments A minimum reduction of 19% over part L 2013
(regulated emissions)

A minimum reduction of 27% over Part L 2013
(regulated and unregulated)

Major developments

A minimum reduction of 39% over Part L 2013
(regulated and unregulated)

Major developments (District
Heating Network)

Local Plan Policy also contains the following requirements for the reduction of energy
demand:

14
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The rebased recommendations for the retail (smaller than 500m?) component of
residential led developments are:

o A minimum overall on-site reduction of 20% over Part L 2021 (not
connected to DHN).

e  Connections to the DHN for retail spaces of <500m2 have not been
assessed.

The rebased recommendations for the commercial spaces are:

o A minimum overall on-site reduction of 5% over Part L 2021 (not connected
to a DHN). This considers office spaces within a mixed-use development
that are designed to have decoupled heating and cooling systems.

o A minimum overall on-site reduction of 1% over Part L 2021 (connected to a
DHN).

The relevant FEES were applied for residential elements and the relevant BeLean
targets were applied to the residential and commercial elements respectively.

e Major non-residential developments must achieve at least 15% below Part
L 2013 through energy efficiency measures to reduce energy demand and

e Major residential development must achieve 10% through energy efficiency
measures to reduce energy demand.

The London Plan has been rebased against Part L 2021 and requires major
developments to achieve a minimum on-site reduction of 35% beyond the new Part L
2021in regulated carbon.

The aim of this Study has been to provide guidance for rebasing the Council’s carbon
reduction requirements to meet Part L 2021 rather than Part L 2013 standards. The
results of the Study suggest that if a proposed development meets the rebased
recommendations for Part L 2021 it is likely that it is also meeting the current Part L
2013 policy requirements. However, there are distinct differences between Part L 2013
and Part L 2021 and compliance against Part L 2013 can only be verified by carrying
out relevant assessment under Part L 2013.

Regarding residential typologies, it's important to note that the results include both
regulated and unregulated energy for all residential typologies except the new build
minor development. In addition, the performance of non-domestic buildings under



Part L 2021 is impacted by significant changes from version 2013. Most notably, the
‘notional building’ is now much more efficient because the heating and hot water
sources are the same as the actual building, whereas previously the use of gas
boilers was assumed regardless of the actual building systems used.

The typologies used in the Study, as agreed with Islington Council, are summarised in
Figure 7 below.

Table 13, Summary of selected residential typologies

Residential — New Build Minor New Build (less than 10 units)

Residential — New Build Medium Density (50 units)

Residential - New Build High Density (300 units)

Residential - Conversion Conversion from residential to multiple

residential units

Residential - Conversion Office to residential conversion

Table 14, Summary of selected non-residential typologies

Non-residential - Hotel Hotel 100 rooms

Non-residential - Commercial Office New build up to 5,000m?

Non-residential — Commercial Office New build more than 5,000m?

Non-residential - Commercial Office Maijor refurb 20,000m?

Non-residential — Student Accommodation New build 200-250 units

Table 15, Summary of selected mixed-use typologies

Mixed Use Residential-led mixed use

Mixed Use Office-led mixed use
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Each typology was evaluated using the Good Practice and Stretch approaches. The
Good Practice approach was inspired by current industry trends and specifications
and is considered the minimum requirement for new developments moving forward.
The Stretch approach considers how further reductions can be achieved using the
highest performing fabric and systems on the market and is informed by exemplary
standards such as those from Passivhaus Trust and the Future Homes Standard.



Rebased recommendations

As detailed above, the rebasing recommendations proposed in the Study are
reflective of, and therefore limited by, the scope, sample size and methodology used
for the exercise. The rebased recommendations for the residential, non-residential
and mixed-use typologies are summarised below.

Residential new build developments

Table 16, Rebased recommendations for Minor Residential Developments without a
connection to DHN

50 70

Table 17, Rebased recommendations for Major Residential Developments without a
connection to DHN

50 70

Table 18, Rebased recommendations for Major Residential Developments with a connection
to DHN

Residential Conversions

The rebased recommendation for conversions from residential to multi-residential
for minor developments without connection to DHN is:

« A minimum overall on-site reduction of 40% with respect to Part L 2021 (not
connected to DHN).

The rebased recommendation for conversions of major development without
connection to DHN is:

Chapman BDSP Report Summary

« A minimum overall on-site reduction of 20% with respect to Part L 2021 (not
connected to DHN).

¢ A minimum overall on-site reduction of 20% with respect to Part L 2021
(connected to DHN).

Non-residential developments

Table 19, Rebased recommendations: Non-residential developments

Existing Policy Target under Part L 2013 27% 39%
Small Office 10% 2%
Large Office 10% 4%
Hotel 18% 2%
Student Accommodation 12% 3%
Major Office Refurb 25% 21%

Mixed Use Developments

The rebased recommendations for the residential component of residential led
mixed use developments are:

o A minimum overall on-site reduction of 50% over Part L 2021 (not
connected to DHN).

. A minimum overall on-site reduction of 5% and a 15% benchmark
improvement over Part L 2021 (connected to a DHN).

The rebased recommendations for the retail (smaller than 500m?) element of
residential led mixed use developments are:
o A minimum overall on-site reduction of 20% over Part L 2021 (not
connected to DHN).

e  Connections to the DHN for retail spaces of <5600m2 have not been
assessed.

The rebased recommendations for the commercial spaces are:



Looking

A minimum overall on-site reduction of 5% over Part L 2021 (not connected
to a DHN). This considers office spaces within a mixed use development
that are designed to have decoupled heating and cooling systems.

A minimum overall on-site reduction of 1% over Part L 2021 (connected to a
DHN).

forward

Rebasing the council’'s emissions reduction targets may require wider consideration
of aspects like offsetting penalties, development priorities, funding and national
priorities. Looking to the future, the following could also impact emissions reduction

strategies:

Future Homes and Building Standard.

Equipment manufacturers continual development of product efficiencies
and controls.

Regulations restricting the use of current refrigerants (EU F-Gas).
Increasing emphasis on embodied carbon and operational emissions.
Decarbonization of gas-based DHN.

Ministerial Statement (WMS) on local energy efficiency standards.

17
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Appendix 1: Residential Fabric and Ventilation Specification

The application of fabric specification is applied consistently throughout the minor development, Medium Density, and High-Density typologies and follows the Good Practice
and Strech approaches detailed in the Methodology section. Table 1.1 details the fabric and ventilation specifications applied. Options C-D build on Options A, Good Practice, and
B, Stretch, with additional technologies included. Options F and G focus on the Good Practice and Stretch approaches for developments connecting to the Bunhill DHN.

Table 20, Residential New Build Fabric and Ventilation Specification

Description Part L 2021 Represents Represents Addition of Addition of PVs Addition of Represents Represents

Regulations good practice stretch Solar Thermal to Option A. WWHR to good practice stretch

Notional approach the performance to Option A. Option A. performance performance

Building maijority of targets. Based connected to connected to

Specifications applicants on FHS & the DHN with the DHN with

target. Passivhaus PVs. PVs.
Trust.

Wall U-Value (W [ m*K) 0.8 0.15 0.12 0.15 0.15 0.15 0.15 0.12
Floor U-Value (W/m2K) 0.3 0.12 0.10 0.12 0.12 0.12 0.12 0.10
Roof U-Value (W [ m?K) 0.1 0.1 0.00 0.1 0.1 0.1 0.1 0.10
Window U-Value (W/ m#K) 1.20 1.20 0.80 1.20 1.20 1.20 1.20 0.80
Window G-value / 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Frame Factor / 80% 80% 80% 80% 80% 80% 80%
Thermal Bridging (W [ mx) Psi values Psi values Psi values Psi values Psi values Psi values Psi values Psi values

Appendix R SAP | Appendix R SAP | Appendix R SAP | Appendix R SAP | Appendix R SAP | Appendix R SAP | Appendix R SAP | Appendix R SAP

10.2 10.2 10.2 10.2 10.2 10.2 10.2 10.2

Ventilation Natural MVHR, 90% MVHR, 90% MVHR, 90% MVHR, 90% MVHR, 90% MVH& 90% MVHR, 90%
Air Permeability (m3./h m2 5 3 15 3 3 3 3 15
@50Pa)




Appendix 2: Conversion Fabric and Ventilation
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As with the new build fabric specification, the approach for conversion is applied consistently to the Residential to Multi-residential and Office to Residential conversion
typologies. Option A focuses solely on upgrading HVAC systems. A fabric specification has been established using Table 12 of the GLA EAG 2022 and Table 4.3 of Approved
Document Part LI, which outlines U-value limits for existing elements in dwellings.

Option B extends Option A's scope by incorporating the same HVAC upgrades and integrating fabric enhancements up to the standards outlined in Part L 2021 for new buildings.
Option C adds PV panels to Option B. Option D implements a Stretch approach inspired by proposed notional buildings in the FHM consultation. Option E caters to conversion

typologies connecting to the DHN while preserving the existing fabric.

Table 2I, Residential Conversion Fabric and Ventilation Specification

Description

Baseline
specifications based
on Table 12 of GLA
Energy Guidance

Retained existing
fabric with improved
HVAC

Improved fabric to
Part L limiting values
and improved HV AC

Addition of PV s to
Option B

Addition of PV s to
Option B

Retained existing
fabric with connected
to the DHN with PVs

Wall U-Value (W [ m*K) 0.55 0.55 0.8 0.18 0.15 0.55
Floor U-Value (W/m2K) 0.25 0.25 0.8 0.18 0.15 0.25
Roof U-Value (W [ mK) 0.16 0.16 0.15 0.15 0.12 0.16
Window U-Value (W/ mK) 1.60 1.60 1.40 1.40 1.20 1.60
Window G-value 0.63 0.63 0.40 0.40 0.40 0.63
Frame Factor 80% 80% 80% 80% 80% 80%

Thermal Bridging (W [ mK)

Default Y-Value= 0.2

Default Y-Value= 0.2

Default Y-Value= 0.2

Default Y-Value= 0.2

Default Y-Value= 0.2

Default Y-Value= 0.2

Ventilation

MVHR, 90%

MVHR, 90%

MVHR, 90%

MVHR, 90%

MVHR, 90%

MVHR, 90%

Air Permeability (m3./h m2
@50Pa)

10

10

10

10

8

10
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Appendix 3: Residential Systems Specification — New Build Minor Development Systems

Minor development typologies are those buildings with less than 10 dwellings. At this scale, it is unlikely that dedicated space will be allocated to central plant rooms ruling out
the feasibility of communal heating networks. Therefore, local heating systems are better suited. Local air source heat pumps (ASHPs) have been proposed for the low-density
typology to supply space hating and domestic hot water (DHW) demands. Heat pump sizing has been selected with the support of MEP engineers considering the size and
space heating and hot water loads of the modelled dwellings at a conceptual design level.

Option B considers the Stretch approach by supplying the space heating demand at lower temperatures thus increasing the heat pump’s efficiency. Option C includes solar
thermal panels to support the local ASHPs supplying DHW. Option C, Option D and Option E consider the benefits of solar thermal, photovoltaics and WWHR respectively allowing
flexibility in design options to achieve compliance.

Table 22, Residential Low-Density Systems Specification

Description Part L 2021 Represents good Represents stretch Addition of Solar Addition of PVs to Addition of Waste
Regulations Notional practice approach performance targets. | Thermal to Option A Option A. water hear recovery
Building the maijority of Based on FHS & to Option A
Specifications applicants target Passivhaus Trust.

Heating Type Local [ DHN* Local Local Local Local Local

Heating

Boiler / Bunhill*

ASHP SCOP: 3.39
(7kw), 3.58 (10 kW)

ASHP SCOP. 3.65
(7kw), 3.85 (10 kW)

ASHP SCOP: 3.39
(7kw), 3.58 (10 kW)

ASHP SCOP. 3.65
(7kw), 3.85 (10 kW)

ASHP SCOP. 3.65
(7kw), 3.85 (10 kW)

Domestic Hot Water From Main From main system, From main system From main system From main system From main system
Hot Water Cylinder, Hot Water Cylinder and solar thermal Hot Water Cylinder Hot Water Cylinder
<4 Bed - 125 <4 Bed - 125 system <4 Bed - 125 <4 Bed - 125
L 4 Bed - 210 L4Bed-210L Twin Coil Hot Water L4Bed-210L L4Bed-210L
Cylinder
<4 Bed - 230,
4 Bed -345 L
Showers 81/ m 71/ m 71/m 71/m 71/m 71/m
Waste Water Heat Recovery / / / / 77.5%
0.879 UF

Lighting

Efficacy: 80 Im/w

Efficacy: 100 Im/w

Efficacy: 100 Im/w

Efficacy: 100 Im/w

Efficacy: 100 Im/w

Efficacy: 100 Im/w

Appendix 4: Residential Systems Specification — New Build Medium Density Systems
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The medium density typology represents a building of 50 dwellings which lends itself to the introduction of a communal heating network. The proposed specifications from the
Future Homes Standards consultation, specify a heat pump with a seasonal coefficient of performance (SCOP) of 3. Therefore, Options following the Good Practice approach
have been set to have the same SCOP to facilitate with compliance with FHS. Option B improves on this heat pump efficiency to an SCOP of 3.5 as shown in Table 5. DHW supply
for Option C is supported by the inclusion of solar thermal panels. Option D and Option E consider the benefits of photovoltaics and WWHR respectively allowing flexibility in
design options to achieve compliance. Options F and G consider connection to the Bunhill DHN. Details of the existing DHN were provided by the local council including the heat
pump and combined heat and power efficiencies and heating split fractions. The DHN would supply space heating and DHW to the dwellings.

Table 23, Residential Medium-Density Systems Specification

Description Part L 2021 Represents Represents Addition of Addition of PVs Addition of Represents Represents
Regulations good practice stretch Solar Thermal to Option A waste water good practice stretch
Notional approach the performance to Option A. heat recovery performance performance
Building maijority of targets. Based to Option A. connected to connected to
Specifications applicants on FHS & the DHN with the DHN with
target Passivhaus PVs. PVs.
Trust
Heating Type Local/ DHN* Communal Communal Communal Communal Communal DHN DHN
Heating Boiler [ Bunhill* ASHP SCOP 3.0 ASHP SCOP 3.5 ASHP SCOP 3.0 ASHP SCOP 3.0 ASHP SCOP 3.0 Heat Pump 3.6 Heat Pump 3.6
DLF 1.5 DLF 1.5 DLF 1.5 DLF 1.6 DLF 1.5 CHP 91% CHP CHP 91% CHP
78% DLF 1.7 78% DLF 1.7
Domestic Hot Water From main From main From main From main From main From main From main From main
system system system system and system system system system
solar thermal
system
Showers 81/m 71/m 71/m 71/m 71/m 71/m 71/m 71/m
Waste Water Heat Recovery / / / / / 77.5% / /
0.879 UF
Lighting Efficacy: 80 Efficacy: 100 Efficacy: 100 Efficacy: 100 Efficacy: 100 Efficacy: 100 Efficacy: 100 Efficacy: 100
Im/wW Im /W Im /W Im/wW Im/wW Im /W Im/wW Im/wW

* Options F & G notional systems as per Bunhill DHN
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Appendix 5: Residential Systems Specification — New Build High Density Systems
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The high-density typology represents a building of 300 dwellings which like the medium density typology, would benefit from communal heating networks. Communal ASHPs
were selected to supply space heating and DHW to dwellings. Heat interface units (HIUs) in each dwelling would interface with the communal heating network. As such, the high-
density typology specification closely follows the medium density typology specifications as seen in Section 4.7.2, however an option including solar thermal panels was not
assessed as it was considered the level of additional pipework and panel area required would not be feasible in a typical development of that scale.

Table 24, Residential High-Density Systems Specification
*Options F & G notional systems as per Bunhill DHN

Part L 2021 Represents good Represents Addition of PVs to Addition of waste Represents good Represents
Regulations practice stretch Option A water heat practice stretch
Notional Building approach the performance recovery to performance performance
Specifications majority of targets. Based on Option A. connected to the connected to the
applicants target FHS & Passivhaus DHN with PVs. DHN with PVs.
Trust
Description
Heating Type Local/DHN* Communal Communal Communal Communal DHN DHN

Boiler / Bunhill*

ASHP SCOP: 3.0

ASHP SCOP: 3.5

ASHP SCOP: 3.0

ASHP SCOP: 3.0

Heat Pump 3.6

Heat Pump 3.6

DLF 1.5 DLF 1.5 DLF 1.5 DLF 1.5 CHP 91% CHP 91%
CHP 78% CHP 78%
. DLF 1.7 DLF 1.7
Heating
From main From main From main From main From main From main From main

Domestic Hot system system system system and solar system system system
Water thermal system
Showers 81/m 71/m 71/m 71/m 71/m 71/m 71/m
Waste Water / / / / 77.5% / /
Heat Recovery 0.879 UF

Lighting

Efficacy 80 Im/w

Efficacy 100 Im/w

Efficacy 100 Im/w

Efficacy 100 Im/w

Efficacy 100 Im/w

Efficacy 100 Im/w

Efficacy 100 Im/w
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Appendix 6: Conversion Systems: Residential to Multi-residential

The two conversion typologies: Residential to Multi-residential and Office to Residential, closely follow the new build specifications to HVAC systems for their respective scales.

The Residential to Multi-residential typology converts a terraced house into two flats. As such Option A-D specifies local ASHP's for each flat to supply space heating and hot
water. As with the new build minor development typology, these heat pumps are installed with a hydraulic module and a thermal store. Option A-C represent Good Practice
ASHP SCOP's, whilst Option D considers a Stretch ASHP SCOP. Connection to the DHN was not considered for this typology.

Table 25, Residential to Multi-Residential Systems Specification

Description

Baseline
specifications based
on Table 12 of GLA
Energy Guidance

Retained existing
fabric with improved
HVAC

Improved fabric to
Part L limiting values
and improved HVAC

Addition of PVs to
Option B

Represents stretch
stretch targets. Based
on FHS consultation

Heating type Local Local Local Local Local
Heating Heat Pump Heat Pump Heat Pump Heat Pump Heat Pump
SCOP 3.0 SCOP 3.63 SCOP 3.63 SCOP 3.63 SCOP 3.92

Domestic Hot Water

From main system
Hot Water Cylinder

Up to 4 bed - 125 litre
4 bed - 210 litre

From main system
Hot Water Cylinder

Up to 4 bed - 125 litre
4 bed - 210 litre

From main system
Hot Water Cylinder

Up to 4 bed - 125 litre
4 bed - 210 litre

From main system
Hot Water Cylinder

Up to 4 bed - 125 litre
4 bed - 210 litre

From main system
Hot Water Cylinder

Up to 4 bed - 125 litre
4 bed - 210 litre

Showers

71/m

71/m

71/m

71/m

71/m

Waste Water Heat Recovery

No

No

No

No

No

Lighting

Efficacy: 100 Im/w

Efficacy: 100 Im/w

Efficacy: 100 Im/w

Efficacy: 100 Im/w

Efficacy: 100 Im/w
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Conversion Systems: Office to Residential

The office to Residential typology implements a communal heating network as it matches the scale of the new build medium density typology shown in Table 4.1. The baseline
ASHP efficiency has been extracted from section 6 of Approved Document L 2021 with a distribution loss efficiency of 50% or 2.0 DLF. This DLF assumes the heat network has not
been designed to Good Practice levels of CIBSE CP1, Heat Networks: Code of Practice. Option A-C considers Good Practice ASHP SCOP’s whilst Option D represents a Stretch ASHP
SCOP.

Table 26, Office to Residential Systems Specification

Description

Baseline
specifications based
on Table 12 of GLA
Energy Guidance

Retained existing
fabric with improved
HVAC

Improved fabric to
Part L limiting values
and improved HVAC

Addition of PVs to
Option B

Addition of PVs to
Option B

Retained existing
fabric with connected
to the DHN with PVs

Heating type Communal/DHN* Communal Communal Communal Communal Communal
Heating ASHP ASHP ASHP ASHP ASHP Heat Pump 3.6
SCOP 3.0 SCOP 3.0 SCOP 3.0 SCOP 3.0 SCOP 3.5 CHP 91%
/ CHP 78%
Bunhill* DLF 1.5 DLF 1.5 DLF 1.5 DLF 1.5
DLF 2.0 DLF 1.7

Domestic Hot Water

From main system

From main system

From main system

From main system

From main system

From main system

Showers

71/m

71/m

71/m

71/m

71/m

71/m

Waste Water Heat Recovery

No

No

No

No

No

No

Lighting

Efficacy: 100 Im/w

Efficacy: 100 Im/wW

Efficacy: 100 Im/wW

Efficacy: 100 Im/w

Efficacy: 100 Im/w

Efficacy: 100 Im/w

*Options F and G notional systems as per Bunhill DHN
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Appendix 7: Non-residential typology options and
factors influencing design decisions

Table 27, Non-residential typology options — ‘Good Practice’ Options

A Represents a Good Practice specification, based on current
industry practices.

C Builds on case A with the addition of Photovaltaics.

E Building on Case A, with the addition of connection to a District
Heat Network (DHN).

G Building on Case C, with the addition of a connection to a District
Heat Network (DHN).

Table 28, Non-residential typology options — ‘Stretch’ Options

B Represents a Stretch specification, based on current industry
practices.

D Builds Case B, with the addition of Photovaltaics.

F Builds on Case B, with the addition of connection to a District

Heat Network (DHN).

H Builds on Case B, with the addition of connection to a District
Heat Network (DHN).

Chapman BDSP Report Summary

Table 29, Factors influencing design decisions a)

Cooling, heating and DHW
loads

MEP configurations
Plant and equipment duties

Electrical loads

Roof space

Equipment
Amenity
PV

Biodiversity

Internal activity variations -
i.e. restaurants, gyms,
conference, atria

MEP configurations

Cooling, heating and DHW loads

Client preferences and
aspirations

Additional targets (WELL, NABERS, BREEAM)
Shell & Core [ Fit out

Interior design features like lighting

Resilience
Costs Equipment choices
Fabric choices
Manufacturers Size and efficiency of equipment

Thermal performance of fabric

Embodied carbon




Table 30, factors influencing design decisions b)

Requirements of certification
schemes

WELL, NABERS, BREEAM, for example :

WELL — e.g. increased ventilation — larger air
handling systems.

BREEAM — e.g. refrigerant volumes — limiting
equipment choices.

Context

Shading from adjacent buildings impacting
heating and cooling loads, daylight harvesting,
PV feasibility.

Requirements of other
planning policies

Whole life cycle — e.g. higher embodied carbon
associated with larger sized air handling and
distribution.

Circular economy - recycled content limiting
equipment choices.

Additional factors which can
influence existing buildings

Fabric improvement
limitations

e.g. window sizes — impacting heating &
cooling loads and daylight harvesting

Requirements of other
planning policies

Circular economy - retaining MEP and fabric
which are less efficient than new.

Space limitations imposed by
existing structure and
configuration

MEP plant and distribution, impacting
efficiency.

Heritage status

Limits interventions

26
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e . e e e Distribution losses of 33% for the community heat network were set in accordance
Appendix 8: Residential Led Mixed Use -
pp 8 with CIBSE CP], translating to a distribution loss factor (DLF) of 1.5. Options E and F
Residentiql Speciﬁcqtion connecting to the DHN have a DLF of 1.7 including primary and secondary network
losses.

Table 31, Residential Led Mixed Use — Residential Good practice options description

A Represents a Good Practice specification, based on current industry
practice

C Building upon Case A with the addition of Solar Thermal technology

E Building upon Case A with the addition of Waste Water Heat Recovery

F Building upon Case A, connecting to a DHN

Table 32, Residential Led Mixed Use — Residential Stretch options description

A Represents a Good Practice specification, based on current industry practice
B Building upon Case A with the addition of ‘Stretch’ Fabric
G Building upon Case B, connecting to a DHN

The specification for the residential Led Mixed Use Residential element shown on the
next page is based on the new build medium density specification due to the similar
scale.

Options A, C, E and F, following the Good Practice approach, reference fabric
specifications that have been accepted for planning approval in GLA referrable
developments. Options B and G follow the Stretch approach where the fabric
specification is based on the FHS consultation and Passivhaus standards. A
communal heating network with central ASHPs is proposed for all except Options F
and G to supply space heating and DHW to dwellings. The performance of the
building when connected to the Bunhill DHN will be assessed under Options F and G,
as shown in Figure 8.1.



Table 33, Fabric and Ventilation - Residential Led Mixed Use Residential Element

Chapman BDSP Report Summary

Description Part L 2021 Represents Represents Addition of Solar | N/A Addition of Represents Represents
Regulations good practice stretch Thermal to WWHR to Option | good practice stretch
Notional approach the performance Option A A approach approach
Building majority of targets. Based connected to connected to
Specifications applicants on FHS and the DHN the DHN

target Passivhaus

Wall U-Value (W/m2K) 0.8 0.15 0.12 0.15 N/A 0.15 0.15 0.12

Floor U-Value (W/m2K) - - - - N/A - - -

Roof U-Value (W/m2K) 0.1 0.1 0.10 0.1 N/A 0.1 0.1 0.10

Window U-Value (W/m2K) | 120 1.20 0.80 1.20 N/A 1.20 1.20 0.80

Window g-value - 0.40 0.40 0.40 N/A 0.40 0.40 0.40

Frame Factor - 80% 80% 80% N/A 80% 80% 80%

Thermal Bridging (W/m2 Psi values Psi values Psi values Psi values N/A Psi values Psi values Psi values

K) Appendix R SAP Appendix R SAP Appendix R SAP Appendix R SAP Appendix R SAP Appendix R SAP Appendix R SAP
10.2 10.2 10.2 10.2 10.2 10.2 10.2

Ventilation Natural MVHR, 90% MVHR, 90% MVHR, 90% N/A MVHR, 90% MVHR, 90% MVHR, 90%

Air Permeability 5 3 15 3 N/A 3 3 15




Table 34, Systems - Residential Led Mixed Use Residential Element Specifications
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Description Part L 2021 Represents Represents Addition of Solar | N/A Addition of Represents Represents stretch
Regulations good practice stretch Thermal to WWHR to Option | good practice approach connected
Notional approach the performance Option A A approach to the DHN
Building maijority of targets. Based connected to
Specifications applicants on FHS and the DHN
target Passivhaus
Heating Type Local/DHN* Communal Communal Communal N/A Communal DHN DHN
Heating Boiler/Bunhill* ASHP ASHP ASHP N/A ASHP Heat Pump 3.6 Heat Pump 3.6
SCOP 3.0 SCOP 3.5 SCOP 3.0 SCOP 3.0 CHP 91% CHP 91%
CHP 78% CHP 78%
DLF 1.5 DLF 1.5 DLF 1.5 DLF 1.5
DLF 1.7 DLF 1.7
Domestic Hot Water From main From main From main From main N/A From main From main From main system
system system system system and system system
solar thermal
system
Showers 81/m 71/m 71/m 71/m N/A 71/m 71/m 71/m
Waste Water Heat = = = = N/A 77.5% = =
Recovery 0.879 UF
Lighting Efficacy 80 Efficacy 100 Efficacy 100 Efficacy 100 N/A Efficacy 100 Efficacy 100 Efficacy 100 Im/w
Im/wW Im/w Im/w Im/wW Im/wW Im/wW

*Options F and G notional systems as per Bunhill DHN
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Table 35, Scenario Option Name

Description Part L 2021 Represents Represents Addition of Solar | N/A Addition of Represents Represents stretch
Regulations good practice stretch Thermal to WWHR to Option | good practice approach
Notional approach the performance Option A A approach connected to the
Building maijority of targets. Based connected to DHN
Specifications applicants on FHS and the DHN
target Passivhaus
PV (Communal) Notionall - - - N/A - - -
application of
PVs
Solar Thermal - - - DHW only N/A - - -
Panel area
based on
occupancy




Appendix 9: Residential Led Mixed Use - Retail
Specification

Table 36, Residential Led Mixed Use, Retail Typology Options — ‘Good Practice’ Options

A Represents a Good Practice specification, based on current industry
practices.

D Builds on case A with the addition of Photovaltaics.

F Building on Case D, with the addition of connection to a District Heat
Network (DHN).

Table 37, Residential Led Mixed Use, Retail Typology Options — ‘Stretch’ Options

A Represents a Good Practice specification, based on current industry
practices.

Builds on Case A with the addition of Photovoltaics and ‘Stretch’ Fabric.

G Builds on Case B, with the addition of connection to a District Heat Network
(DHN).

The retail element of the mixed-use typology adopts the fabric specification from the
residential portion of the building. The ground floor of the base model is split into
three separate retail spaces. In case of varying operational profiles, fresh air would be
provided to each space via MVHR units in place of a single larger AHU. Therefore, VRF
units for each retail space has been proposed to provide space heating and cooling.
Point of use units supply DHW for employees and occupants of the retail spaces.
Initial studies suggest that connecting the retail spaces to the commmunal heating
network supplying the residential elements via fan coil units as terminal heating and
cooling emitters would not comply with the 2021 Part L Building Regulations.

The specified VRF efficiencies have been extracted from proposed mixed-use
developments of similar scale. Systems and lighting parameters have not been
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improved under Option B as it was deemed unlikely that at this scale further
investments would be taken to exceed Good Practice levels. Option D includes the
provision for onsite generation via PV panels on the roof. As a rule of thumb, 20% of
the available roof space has been allocated as PV panel area. As the architectural
form of the base model is quite simple, the PV panel area equates to approximately
20% of the total retail GIA.



Table 38, Fabric and Ventilation Residential Led Mixed Use Retail Element Specifications

SconariooptionName  Netinal A B ¢
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Lk

Description Part L 2021 Regulations | Represents best practice Represents fabric stretch Addition of PVs to Option
Notional Building | approach the maijority of performance targets. A.
Specifications. applicants target.
Wall U-Value (W [ mK) 0.26 0.15 0.12 0.15
Floor U-Value (W/mzK) 0.8 0.12 0.10 0.12
Roof U-Value (W [ m?K) 0.16 0.1 0.10 0.1
Window U-Value (W/ 1.60 1.40 1.20 1.20
m?2K)
Window G-value / 0.50 0.50 0.50
Frame Factor / / /
Thermal Bridging (W / Default Default Default Default
m2K)
Ventilation / MVHR 15 SFR Heat MVHR 15 SFR Heat MVHR 15 SFR Heat
Recovery 80% Recovery Recovery 80%
Air Permeability (m3./h 8 3 3 3
m2 @50Pa)




Table 39, Systems Residential Led Mixed Use Retail Element Specification

ScnarioOptionName  Netional A 8 ¢ R
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Description Part L 2021 Regulations Represents best practice Represents fabric stretch Addition of PVs to Option
Notional Building approach the majority of performance targets. A.
Specifications. applicants’ target.

Heating Type Local Local Local Local

Heating and cooling

V RF SCOP 2.64 SEER 4.40

V RF SCOP 3.0 SEER 5.0

VRF SCOP 3.0 SEER 5.0

VRF SCOP 3.0 SEER 5.0

Domestic Hot Water

/

Inst. Electric

Inst. Electric

Inst. Electric

Lighting

/

Efficacy . BOH 90 Im/w
Retail 20 Im/W
Photoelectric Dimming

Efficacy . BOH 90 Im/w
Retail 20 Im/W
Photoelectric Dimming

Table 40, Renewables, Residential Led Mixed Use Retail Element Specification

ScenariooptionName  Netinal A 8 ¢ R

Description Part L 2021 Regulations Represents best practice Represents fabric stretch Addition of PVs to Option
Notional Building approach the majority of performance targets. A.
Specifications. applicants’ target.

PV Communal Notional application of / 20% of roof available area 20% of roof available area
PVs




Residential Led Mixed Use Scenario Combinations

For the continuity of the thermal line and insulation thicknesses, the fabric for the
residential and retail spaces must be consistent. Consequently, Good Practice and
Stretch approaches to the fabric must also be applied simultaneously when
combining the specifications of the two use classes.

In terms of systems and renewable energy features between the spaces, where solar
thermal panels have been specified for the residential spaces, Option C Residential,
this will leave no roof space available for PV panels for the retail space. Therefore,
there are no instances assessed where solar thermal and PV panels are specified in
the same scenario.

With regards to DHN connection, only the residential scheme has been assessed with
DHN connections. The retail spaces will remain supplied by local units for heating and
DHW demands. Initial testing was conducted with DHN connections for the retail
spaces however the resulting performance of such cases did not comply with Part L
2021 Building Regulations.

The possible combinations of options for Residential-led mixed Use are as follows:
Option A: Options A and D for Mixed Use Retail

Option B: Option B for Mixed Use Retail

Option C: Option A for Mixed Use Retail

Option E: Option A and Option D for Mixed Use Retail

Option F: Option A and Option D for Mixed Use Retail

Option G: Option B for Mixed Use Retail

Chapman BDSP Report Summary



Appendix 10: Office Led Mixed Use — Office
Specification

Table 41, Office Led Mixed Use Office "Good Practice” Options

A Represents a Good Practice specification, based on current industry
practices

C Building upon Case A, with the addition of Photovoltaics

E Building upon Case A, with the addition of DHN

G Building upon Case C, connecting to a DHN

Table 42, Office Led Mixed Use Office "Good Practice” Options

Represents a Stretch specification, based on current industry practices

Building upon Case B with the addition of Photovoltaics

Building upon Case B with the addition of DHN

I ™| O | W

Building upon case D, connecting to a DHN

The specification for the residential block was adopted from the new build
commercial office specification. Figure 10.1 details the specifications for each
assessed option of the commercial office block in this typology. The fabric
specification for all options was kept consistent which improves upon the U-values of
the Part L 2021 notional building. With reference to similar proposed developments in
central London, further improvements to the fabric have not shown to have
substantial impact on the energy emisions reductions. Unlike residential buildings,
the energy emissions of commercial offices are less sensitive to the U-value changes,
therefore the fabric specifications for the Good Practice and Stretch approaches are
identical.

Chapman BDSP Report Summary

The Good Practice approach to system specifications follow current design
strategies while the Stretch approach to systems focusses on the upper limits of
manufacturers’ equipment efficiencies, predominantly heating, cooling, DHW and
lighting. The specifications of each option of the commercial block are listed in Table
10.1 and Table 11.1 below. The general strategy includes central ASHPs to provide space
heating and cooling for Options A to D. Options E to H assess the system approaches
when connecting to the DHN and specifies chillers to provide cooling. Options C, D, G
and H include the provision of PVs which were extracted directly from the proposed
design this typology is based on. The available PV area is limited by the availability of
roof space which is dominated by plant equipment.



Table 43, Fabric and Ventilation - Office Led Mixed Use Office Specification

Chapman BDSP Report Summary

Permeability

Description Notional Part L Good Practice Stretch Good Practice | Stretch with PVs Good practice | Stretch Practice Good Practice | Stretch Practice
2021 with PVs with DHN with DHN with DHN with DHN
Connection Connection | Connection and | Connection and
PVs PVs
Wall U-Value 0.18 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
(W/m2K)
Floor U-Value 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
(W/m2K)
Roof U-Value 0.15 0.12 0.12 0.12 0.2 0.12 0.12 0.12 0.12
(w/m2K)
Window U- 1.40 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20
Value (W/m2
K)
Window g- 0.29 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
value
Air 3-5 3 3 3 3 3 3 3 3




Table 44, Systems - Office Led Mixed Use Office Specification

Chapman BDSP Report Summary

Description Notional Part L Good Practice Stretch Good Practice Stretch with PVs | Good Practice Stretch Practice | Good Practice Stretch Practice

2021 with PVs with DHN with DHN with DHN with DHN
Connection Connection Connection and | Connection and
PVs PVs

Ventilation type | As proposed Central AHU Central AHU Central AHU Central AHU Central AHU Central AHU Central AHU Central AHU

Demand Yes Yes Yes Yes Yes Yes Yes Yes Yes

Control

Central SFP - 1.7 W/1[s 1.7 W/1[s 1.7 W/1[s 1.7 W/lfs 1.7 W/1[s 1.7 W/1[s 1.7 W/Ifs 1.7 W/Ifs

Terminal SFP - 0.2 W/l/s 0.2 W/l/s 02 W/l/s 02W/lfs 0.2 W/l/s 02 W/l/s 02W/lfs 02W/lfs

Heating System | As proposed ASHP ASHP ASHP ASHP Bunhill DHN Bunhill DHN Bunhill DHN Bunhill DHN

Type

SCoP 2.64/Bunhil 3.32 3.75 3.32 3.75 Bunhill DHN Bunhill DHN Bunhill DHN Bunhill DHN
DHN*

Cooling System | As proposed ASHP ASHP ASHP ASHP Chiller Chiller Chiller Chiller

Type

SEER 4.40 4.26 4.60 4.26 4.60 5.00 6.00 5.00 6.00

Domestic Hot As proposed PoU/WSHP WSHP PoU/WSHP WSHP Bunhill DHN Bunhill DHN Bunhill DHN Bunhill DHN

Water System

Type

SCOP 2.86/Bunhill 1/4.43 4.70 1/4.43 4.70 Bunhill DHN Bunhill DHN Bunhill DHN Bunhill DHN
DHN*

Main Lighting 95 Im/wW 115 Im /W 130 Im/wW 115 Im /W 130 Im/W 115 Im /W 130 Im/wW 15 Im/W 130 Im/W

*Options E to H notional heating systems as per Bunhill DHN




Table 45, Renewables - Office Led Mixed Use Office Specification

Chapman BDSP Report Summary

Description Notional Part L Good Practice Stretch Good Practice Stretch with PVs | Good Practice Stretch Practice | Good Practice Stretch practice
2021 with PVs with DHN with DHN with DHN with DHN
Connection Connection Connection and | Connection and
PVs PVs
PV (Panel Area) | Yes - - 24m? 24m? - - 24m? 24m?
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Appendix 11: Office Led Mixed Use — Residential Specification

Similar to the residential led mixed use typology, the specification for the residential block was adapted from the new build medium density specification.

With the design considering different ownership and operators between building use classes, the residential elements of this typology are supplied by its own dedicated systems.
Analysis has been conducted for options with communal heating networks and connections to the DHN. Distribution losses for the communal heating network considers 33%. The
DHN considers resultant primary and secondary network losses of 39%.

Residential block provides dedicated roof space for PV provision to supply the dwellings. Options including the provision of PVs were extracted from the proposed design this
typology is based upon, which roughly equated to 20% of the available roof space. The specifications of each assessed option of the residential block is shown in Figure 11.1.

Table 46, Office Led Mixed Use Residential Typology Options Good practice description

A Represents good practice specification, based on current industry
practices.
C Building upon Case A with the addition of Solar Thermal technology

Building upon Case A with the addition of photovoltaics

E Building upon Case A with the addition of Waste Water Heat Recovery

F Building upon Case D connecting to a District Heat Network

Table 47, Stretch practice options description

A Represents good practice specification, based on current industry practices.

Building upon Case A with the addition of photovoltaics and “Stretch” Fabric.

G Building upon Case B, connecting to a District Heat Network
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Table 48, Office Led Mixed Use Residential Typology Fabric and Ventilation Specifications

Description Part L 2021 | Represents good Represents Addition of Solar | Addition of PVsto | Addition of waste | Represents good Represents
Regulations practice stretch Thermal to Option A water heat practice stretch
Notional Building approach the performance Option A. recovery to performance performance
Specifications majority of | targets. Based on Option A. | connected tothe | connected to the
applicants target | FHS & Passivhaus DHN with PVs. DHN with PVs.
Trust
Wall U-Value (W / 0.18 0.15 0.2 0.15 0.15 0.15 0.15 0.12
m2K)
Floor U-Value (W/m2K) / / / / / / / /
Roof U-Value (W / 0.n 0.n 0.1 0.n 0.n 0.n 0.1 0.1
mzK)
Window U-Value (W/ 1.20 1.20 0.80 1.20 1.20 1.20 1.20 0.80
m?2K)
Window G-value / 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Frame Factor / 80% 80% 80% 80% 80% 80% 80%
Thermal Bridging (W / PSI values Psi values Psi values Psi values Psi values Psi values Psi values Psi values
m>2K) Appendix R SAP Appendix R SAP Appendix R SAP Appendix R SAP Appendix R SAP Appendix R SAP Appendix R SAP Appendix R SAP
10.2 10.2 10.2 10.2 10.2 10.2 10.2
Ventilation Natural MVHR, 90% MVHR, 90% MVHR, 90% MVHR, 90% MVHR, 90% MVHR, 90% MVHR, 90%
Air Permeability (m3./h 5 3 1.5 3 3 3 3 1.5
m2 @50Pa)

40




Table 49, Office Led Mixed Use Residential Typology System Specifications

Chapman BDSP Report Summary

Description Part L 2021 Represents good Represents Addition of Solar Addition of PVs to | Addition of waste | Represents good Represents
Regulations practice stretch Thermal to Option | Option A water heat practice stretch
Notional Building approach the performance A. recovery to performance performance
Specifications maijority of targets. Based on Option A. connected to the connected to the
applicants target FHS & Passivhaus DHN with PVs. DHN with PVs.
Trust
Heating Type Local/DHN* Communal Communal Communal Communal Communal Communal Communal
Heating Boiler [ Bunhill ASHP SCOP: 3.0 ASHP SCOP: 3.5 ASHP SCOP: 3.0 ASHP SCOP: 3.0 ASHP SCOP: 3.0 Heat Pump 3.6 Heat Pump 3.6
DLF 1.5 DLF 1.5 DLF 1.5 DLF 1.5 DLF 1.5 CHP 91% CHP 91%
CHP 78% CHP 78%
DLF 1.7 DLF 1.7
Domestic Hot From main From main From main From main From main From main From main From main
Water system system system system system and solar | system system system
thermal system
Showers 81/m 71/m 71/m 71/m 71/m 71/m 71/m 71/m
Waste Water Heat | / / / / / / / /
Recovery
Lighting Efficacy 80 Im/W | Efficacy 100 Im/W | Efficacy 100 Im/W | Efficacy 100 Im/W | Efficacy 100 Im/W | Efficacy 100 Im/W | Efficacy 100 Im/W | Efficacy 100 Im/w

Table 50, Office Led Mixed Use Residential Typology Renewable Specifications

occupancy

Description Part L 2021 Represents good Represents stretch | Addition of Addition of PVs to Addition of waste Represents good | Represents
Regulations practice performance Solar Thermal Option A water heat practice stretch
Notional Buidling | approach the targets. Based on to Option A. recovery to Option | performance performance
Specifications maijority of FHS & Passivhaus A. connected to the | connected to the
applicants target Trust DHN with PVs. DHN with PVs.
PV (Communal) Notional / / / / / / /
application of
PVs
Solar Thermal / / 20% of available DHW only 20% of available 20% of available 20 % of available
roof area Panel area roof area roof area roof area
based on
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