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This Energy Strategy is submitted on behalf of Shall Do Hayes Developments Ltd (‘The Applicant’) to
accompany the application for full planning permission for the redevelopment of the land at Hayes Park West,
Hayes Park, Oxbridge UB4 8FE (‘the Site’).

The Proposed Development.

The application is for the “partial demolition and redevelopment of the existing multi storey car park to provide
new homes (Use Class C3), landscaping, car and cycle parking, and other associated works.”. The development
will consist of 52 new homes (Class C3) comprising a mix of 1-bedroom, 3-bedroom (hereafter referred to as
the ‘Proposed Development’).

Table 1: Area schedule.

Floor area (Gross Internal | Energy modelling type Area m2

Planning Use Class Area (GIA)) m2

Residential (Class C3) 6698.5m2 Domestic (Part L1) 6394.8 m?

Non-domestic (Part L) 303.7 m?

Applicable policy and regulations.
With respect to energy and carbon performance, the Proposed Development must comply with the following
policies and regulations:

The London Plan (2021)
The Proposed Development is referrable for a review by the Greater London Authority (GLA), therefore, the
Energy Strategy follows London Plan policies:

- Policy SI 2: Major development should minimise annual and peak energy demand according to the
energy hierarchy: Be Lean - Be Clean - Be Green - Be Seen.

- Policy SI 2: Non-residential developments should target ‘zero carbon’ - i.e. 100% reduction in CO2
emissions for regulated uses. Of this target, 15% should be from passive measure and a total 35%
reduction should be achieved from on-site measures. Any shortfall is expected to be made up by a cash-
in-lieu payment.

- Policy SI 3: major development should follow the heating hierarchy when selecting the heat source for
the communal heating system:

Connect to local existing or planned heat networks

- Use zero-emission or local secondary heat sources (in conjunction of heat pumps if required)
Use low-emission combined heat and power (CHP)

Use ultra-low NOx gas boilers

- Policy SI 2 (A) (4): major developments to monitor and report their energy performance post-
construction to ensure that the actual carbon performance of the development is aligned with the
Mayor’s net zero-carbon target

Hillingdon Local Plan (Adopted 2012)
- Policy DMEI 2 - carbon reductions in accordance with London Plan targets
- Policy DMEI 3 - design to connect to a Decentralised Energy Network (DEN)

Hillingdon Sustainability Appraisal (Adopted 2014)
- Obj. 5: Climate Change - To reduce contributions towards, and vulnerability to, the effects of climate
- change

Table 2: Site wide energy performance results summary

Target: 10% carbon reduction
for residential, 15% carbon
reduction for non-residential.

Target: DHN Connection

Target: 35% carbon reduction

Target: disclosure of the
development'’s energy use

Target: 100% reduction

22% carbon reduction.

A ‘fabric first’ approach has been taken in order to reduce the energy demand
and CO2 emissions for the Be Lean stage. Coupled with efficient building
services, the scheme registers the required target performance.

Appendix A details the system performance parameters.

No further carbon reductions at this stage.
There are no existing or planned district energy networks within feasible vicinity
of the Site that would enable a connection the Proposed Development.

70% cumulative carbon reduction.

Air Source Heat Pumps (ASHP) will provide space heating and hot water for the
residential units. An ASHP will also provide heating and cooling for the amenity
space.

Solar photovoltaic array will be provided for the dwellings and amenity.

GLA's Be Seen webform will be submitted as part of this planning application.
An updated as built Be Seen webform will be submitted during RIBA Stage 6 if
required. The development will include the necessary metering, energy
monitoring and data processes to facilitate the annual reporting requirements.

Estimated site wide payment of £60,420 offset the remaining site wide
emissions.
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Figure 1: Site wide carbon reduction summary
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Table 3: Site wide carbon offset payment calculation- Total offset payment = Residual emissions x local carbon offset price x offset
period

Site-Wide Regulated Carbon Dioxide
Emission Savings

(tonnes CO2/yr.)

Regulated Unregulated
Baseline: Part L 2021 Building Regulations 71 204
After energy demand reduction (Be Lean) 56 204
After heat network / CHP (Be Clean) 56 204
After renewable energy (Be Green) 22 204

Site-Wide Regulated domestic carbon
dioxide savings

(tonnes CO2/yr.) (%)

Savings from energy demand reduction 15 21%
Savings from heat network / CHP 0 0%
Savings from renewable energy 34 48%
Cumulative on-site savings 50 70%
Total target savings 71.2 100.0%
Shortfall 22 30.5%
Total Shortfall 651

GLA Offset Payment Rate (£/tCO») £95

Total Offset Payment £61,845

Overheating summary.

The Proposed Development has been assessed against criteria stated within Chartered Institution of Building
Services Engineers (CIBSE) Technical Memorandum 59 (TM59): Design methodology for the assessment of
overheating risk in homes and Part O.

CIBSE TM59 is shown to be satisfied when the following criteria are achieved:

- Criterion A is achieved when the threshold temperature is not exceeded for more than 3% of the occupied
hours.

- Criterion B is achieved when the operative temperature in bedrooms (from 10 pm to 7 am) does not exceed
26 °C for more than 1% of annual hours.

Both these criteria were met for the sample selection tested across the development for both the naturally and

mechanically ventilated criteria. This has been achieved through the implementation of the following measures:

- Reduction of heat gain from the facade by optimizing glazing ratios and maximizing solar shading.
- Introduction of ventilation louvers and/or openable windows in all spaces to boost natural ventilation.

Accounting for the above facade strategy and the results presented within Section 2 of this report. It can be
concluded that the risk of overheating has been minimised for the Proposed Development.
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1.2 Approach to the strategy.
This Energy Strategy proposes recommendations regarding the approach to reducing carbon dioxide (CO2)
This Energy Strategy has been developed on behalf of the Applicant and forms part of an application in support emissions and optimising energy efficiency within the Proposed Development. This Energy Strategy summarises
of the Proposed Development. the pertinent regulatory and planning policies applicable to the Proposed Development and sets targets

commensurate with these policies.
1.1 The Proposed Development.

Location: Land to at Hayes Park West, Hayes Park, Oxbridge UB4 SFE The Energy Strategy has been developed using a step-by-step approach to energy demand and emissions

reduction through the ‘Be Lean’, ‘Be Clean’, ‘Be Green’ energy hierarchy. A ‘fabric first’ approach has been

Local Authority: London Borough of Hillingdon. adopted to ensure energy efficiency is prioritised before the incorporation of low and zero carbon (LZC) energy
The application is for the “partial demolition and redevelopment of the existing multi storey car park to provide SOUrces.
new homes (Use Class C3), landscaping, car and cycle parking, and other associated works”. The development
will consist of 52 new homes (Class C3) comprising a mix of 1-bedroom, 3-bedroom, and (hereafter referred to
as the ‘Proposed Development).
Be Lean. Be Clean.
Use less Supply energy
energy. efficiently.
e e e = Be Seen.
ayosParkc.nual-Gradoll’unod-RuldontlalAppllcatlonappvovo . e ps e L . "' > Monitor and report operational energy. >

Hayes Park North - Not Listed - Permitted Development Application approved s

r .
S5

Figure 3: The energy hierarchy

Disclaimer

The appraisals within this statement are based on Part L calculation methodology and should not be understood
as a predictive assessment of likely future energy requirements or otherwise. Occupants may operate their
systems differently, and/or the weather may be different from the assumptions made by Part L approved
calculation methods, leading to differing energy requirements.

1.3 National policy.

Building Regulations: Approved Document Part L
Approved Document Part L (2021, England edition), hereafter referred to as Part L 2021, is
the Building Regulation relating to the conservation of fuel and power in buildings. Part L
2021 has two parts; Part L1 relates to dwellings and Part L2 relates to buildings other than
dwellings.
Part L 2021 is the mechanism by which government is driving reductions in the regulated
COz2 emissions from refurbished, change of use and new buildings. For new buildings Part L
2021 has four performance metrics as follows:

- Primary energy target

- CO2 emissions target

- Fabric Energy Efficiency (FEE) target

- Minimum standards for fabric and fixed building services.

Figure 2: Project site (Credit: SEW)

Building Regulations: Approved Document Part O

Approved Document Part O (2021, England edition), hereafter referred to as Part O 2021,
is the Building Regulation relating to overheating mitigation within new residential buildings.
Part O 2021 requires that reasonable provision must be made to limit unwanted solar gains
in summer and provide an adequate means to remove heat from the indoor environment.
When meeting these requirements, account must be taken of occupant safety and
enjoyment of the residence. Mechanical cooling must only be used where necessary.
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1.4 Regional Policy.

London Plan (2021)

The Proposed Development is referable to the GLA. The London Plan requires all developments to minimise
energy consumption and overheating risk in line with the London Plan energy hierarchy and cooling hierarchy
respectively.

Table 4: London Plan policy summary

London Plan (2021)

Policy SI 2: Minimising Greenhouse | Major development should be net zero-carbon - reducing greenhouse
Gas Emissions gas emissions and energy demand in accordance with the ‘Be Lean - Be
Clean - Be Green - Be Seen’ energy hierarchy.
A minimum on-site reduction of at least 35% beyond Building
Regulations Part L (2013) Target Emissions Rate (TER).
Residential development should achieve 10% and non-residential
development should achieve 15% through energy efficiency measures.
Any shortfall should be provided through a carbon offset payment to
the relevant borough.

Policy SI 3: Energy Infrastructure Major development within Heat Network Priority Areas should have a
communal low-temperature heating system where the heat source for
the system is selected in accordance with the following heating
hierarchy:

a. Connect to local existing or planned heat networks.

b. Use zero-emission or local secondary heat sources (in
conjunction with heat pump if required).

c. Use low-emission combined heat and power (CHP).

d. Use ultra-low NOx gas boilers.

Policy SI 4: Managing Heat Risk Development proposals should minimise adverse impacts on the urban
heat island through design, layout, orientation, materials and the
incorporation of green infrastructure.

Major development proposals should demonstrate through an energy
strategy how they will reduce the potential for internal overheating and
reliance on air conditioning systems in accordance with the following
cooling hierarchy:

1) reduce the amount of heat entering a building through
orientation, shading, high albedo materials, fenestration,
insulation and the provision of green infrastructure.

2) minimise internal heat generation through energy efficient
design

3) manage the heat within the building through exposed internal
thermal mass and high ceilings

4) provide passive ventilation

5) provide mechanical ventilation

6) provide active cooling systems.

Energy Assessment Guidance (June 2022)
The new Energy Assessment Guidance aligns with the London Plan (2021) and provides further guidance on
the methodology required to demonstrate compliance with the London Plan (2021).

Table 5: Key policy summary for new-build developments

Development type Energy Hierarchy Target
Stage

Zero carbon for regulated emissions against Part L 2021
Baseline (i.e. 100% reduction in carbon emissions)

New Build elements | All Major
of the Proposed Developments

Development

Be Green 35% reduction in regulated emissions against Part L 2021
Baseline to be met on-site with remainder to be met via offset
payments.

Be Lean 10% reduction in regulated emissions against Part L 2021 for

residential developments and 15% reduction in regulated
emissions against the Part L 2021 Baseline for non-residential
from energy efficiency measures only (i.e. Be Lean stage
reduction)

1.5 Local policy.

The below summarises the key targets and requirements found in the Borough
of Hillingdon policy with regards to energy.
@ Hillingdon Local Plan (Adopted 2012)

- Policy DMEI 2- carbon reductions in accordance with London Plan targets
- Policy DMEI 3 - design to connect to a Decentralised Energy Network (DEN)

Hillingdon Sustainability Appraisal (Adopted 2014)
- Obj. 5: Climate Change - To reduce contributions towards, and vulnerability to,
the effects of climate change
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Reducing the Amount of Heat Entering the Building in Summer

The following mitigation methods will be implemented to reduce the amount of heat entering the building in
In tandem with the energy and CO2 emissions appraisal, an assessment has been undertaken to determine the summer within the Proposed Development:
risk of summertime overheating and subsequently consider measures for the minimisation of cooling demand

o ; - Facades have been developed to balance solar gains and daylighting, with particular focus on south, east
and mitigating risk of overheating.

and west facing orientations. Figure 5 below illustrates the glazing reductions made to the south and

2.1 Cooling hierarchy. east/west elevations during RIBA Stage 2. Glazing ratios for the development are provided in Appendix A.

The Policy SI 4: Managing heat risk requests that developments should reduce potential overheating risk and Typical facade bays before glazing reductions. Typical facade bays after glazing reductions.
reliance on air conditioning systems. A ‘cooling hierarchy’ is provided, see Figure 4, and the Proposed
Development has sought to follow this hierarchy.

East/West External East/West Intemal South East/West External East/West Intermnal

Minimise Minimise internal heat gains

Reduce  Reduce heat entering buildings
in summer.

Figure 5: During the RIBA Stage 2 design process, the glazing ratios have been significantly reduced to minimise overheating (Credit:

Mana i : . s - .
ge Manage heat gains. SEW Architects)..Suitable g-values have been specified to further control solar heat gains as required.

- The articulation of the facade has been designed to provide additional shading for the glazing units through
the extended slabs around the envelope.
Passive Ventilation.

Manage Heat Gains

Opportunities to expose thermal mass to help to further regulate internal temperatures will be explored where
A ossible.

Mechanical Ventilation. Mechanical P
Passive Ventilation

The potential for passive ventilation via openable windows and louvers to facilitate a mixed-mode ventilation
strategy has been implemented within the facade design. Natural ventilation through openable windows has

i i Active
Active Cooling. been considered during daytime only, since opening them at night would exceed the acoustic limits for noise.

Mechanical Ventilation

Figure 4: Cooling hierarchy. Mechanical ventilation is an important element of building services, to maintain good indoor air quality
throughout the day by providing fresh air and extracting vitiated air. Providing fresh air minimises the risk of
2.2 Mitigation strategy. stale and stagnant air and limits the risk of condensation and mould growth as well as benefitting the

occupants’ physical and mental wellbeing. Mechanical ventilation through heat recovery (MVHR) mechanisms

Minimising Internal Heat Gains will be provided to save heating energy.

The following mitigation methods will be implemented to minimise the internal heat generation through energy
efficient design at the Proposed Development: Mechanical ventilation units will be located away from pollution sources i.e. within the service cupboards of the

respective apartments. It is anticipated that the design flow rates specified will aid the regulation of internal

- Energy efficient lighting (i.e. LED) with low heat output. temperatures in summer months.

- Insulation to heating and hot water pipework and minimisation of dead-legs to avoid standing heat loss.
- Energy efficient equipment with low heat output to reduce unnecessary heat gain. Active Cooling

As the final step active cooling is specified, in order to keep internal temperatures within acceptable limits.
Although no comfort cooling is proposed, the MVHR unit has the ability to enable an element of cooling via
tempering of the air in instances where windows are required to be closed due to acoustic constraints.
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2.3 Commercial cooling demand reduction.

The cooling energy demand of the proposed actual building will be compared against a notional building built to
Part L2 parameters, indicating a reduction of the cooling demand.

From the work that has been undertaken with the design team on the glazing ratios across the development,
the cooling energy demand of the actual building is less than the cooling energy demand of the notional
building built to Part L2 parameters, as shown in Table 6 below.

Table 6: Cooling Demand Reduction.

Commercial Area Notional building Actual building

Cooling demand (kWh/m2) 0.59 0.28

2.4 Residential assessment methodology.

Part O 2021 states that all new build residential units are within the scope of the approved document, whereby
a residential dwelling is defined as both dwelling houses and flats (Part O (2021), Table 0.1).

CIBSE TM59 thermal comfort methodology (in line with Part O 2021) has been used to assess the occupied
spaces within a representative sample of 4 dwellings to determine their risk of overheating during the summer
period (May to September inclusive). The spaces have been assessed against criteria stated within CIBSE TM59:
Design methodology for the assessment of overheating risk in homes, in accordance with the dynamic thermal
modelling method.

CIBSE TM59 is shown to be satisfied when the following criteria are achieved:

- Criterion A is achieved when the threshold temperature is not exceeded for more than 3% of the occupied
hours.

- Criterion B is achieved when the operative temperature in bedrooms (from 10 pm to 7 am) does not exceed
26 °C for more than 1% of annual hours.

The assessment includes further climate scenarios represented by weather sets DSY2 and DSY3, to potentially
assess the overheating risks in excessive future climate scenarios.

The variations between each DSY file are briefly summarised below:

- DSY 1: moderately warm summer
- DSY 2: short, intense warm spell
- DSY 3:long, less intense warm spell

The sample dwellings tested for Part O compliance have been carried out against the iterations outlined in
Table 7.

Table 7: Overheating modelling iterations

TM59 Daytime window Night-time window strategy Ventilation Rates
Approach strategy

1 |Adaptive Open - unrestricted® | Open - unrestricted Part F

2 | Adaptive Open - unrestricted® | Part O 2021 Acoustic Guidance |Boost ventilation

3 | Adaptive Open - unrestricted” | Part O 2021 Acoustic Guidance |Boost ventilation with tempering

*Where architecturally feasible to open and in line with the safety requirements as set out in Part O.

2.5 Overheating results.

The results for the overheating assessment are shown below for each occupied space within the sample
apartments assessed. Natural ventilation and mechanical ventilation with, and without tempered air scenarios
were modelled, the latter due to the acoustic constraints of the development and the potential effect on
opening windows to mitigate overheating.

The natural ventilation iteration shows that all bedrooms and living spaces comply with both the daytime
criteria (Criterion A) and the nighttime criteria (Criterion B) through May and November.

Table 8: Natural Ventilation CIBSE TM59 results

Sample Dwellings TM59 Criterion A TM59 Criterion B Pass Percentage
Pass Pass

12 no. Bedroom zones 12 12 100%

6 no. Living room/kitchen zones 6 N/A 100%

The mechanical ventilation iteration, utilising flow rates of 80 I/s per dwelling and temperatures of between 14-
19 degrees, demonstrates that all units comply with the criteria.

Table 9: Mechanical Ventilation CIBSE TM59 results

Sample Dwellings TM59 Criterion A TM59 Criterion B Pass Percentage
Pass | Pass

12 no. Bedroom zones 12 12 100%

6 no. Living room/kitchen zones 6 N/A 100%

The results of this overheating risk assessment for a sample of dwellings within the Proposed Development
indicate that the current architectural design and operational assumptions (as outlined in this report) are able to
reduce the risk of overheating in the sample dwellings in line with industry guidance.

Please refer to Appendix B for the detailed overheating results.
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initially by optimising the envelope and building services within the development.

Be Lean.
Use less
energy.

Be Clean.
Supply energy
efficiently.

Be Green.
ssess Low or
Zero Carbon (LZC)

€nergy sources.

Be Seen.
Monitor and report operational energy.

3.1 Passive design and energy efficiency features.

Passive design measures are those which reduce the demand for energy within buildings, without consuming
energy in the process. These are the most robust and effective measures for reducing CO2 emissions as the
performance of the solutions, such as wall insulation, is unlikely to deteriorate significantly with time, or be
subject to change by future property owners. In this sense, it is possible to have confidence that the benefits of

these measures will continue at a similar level for the duration of their installation.

Table 10: Proposed fabric performance

Target Performance

Building element Residential
Air permeability (m3/h.m? at (50Pa)) 3.00
External wall u-value (W/m?.K) 0.15

Windows (W/m?.K)

Roof u-value (W/m?K)

Exposed floor u-value (W/m?K)
Sheltered walls (W/m?K)
Thermal Bridging

Opaque Doors (W/m?K)
Glazing performance

Vertical Glazing g-value

Frame Factor

1.20 (Double Glazed)
0.11
0.11
0.18
Part L 2021 Notional Values
1.00

0.35
20%

Non-Residential

3.00
0.15

1.20 (Double Glazed)

0.11
0.11

1.00

0.35
20%

Table 11: Proposed system parameters

SIS Residential Blocks Non-Residential
parameters
Mechanical ventilation with heat recovery | Mechanical ventilation with heat recovery (Air
handling unit)
Vent Axia Sentinal Econig-Cool L Unit Heat recovery efficiency: 80%
Ventilation Heat recovery efficiency: 93%
Specific Fan Power (SFP): Specific fan power (SFP):
- 1 wet room: 0.56 1.5 W/(I/s)
- 2 wetrooms: 0.53
- 3 wetrooms: 0.56 Extract in refuse store SFP 0.2 W/I/s 6 ACH.
Low energy LED lighting
L Low energy LED lighting Efficacy: 120 Im/W
Lighting )
Efficacy: 20 Im/W
Lighting Controls: Auto on-off in residential
amenity and common corridors.
Wastewater
Heat . . . There are no showers within the non-residential
Recovery WWHR has not been included in the design. spaces and so WWHR has not been included.
(WWHR)

The following is an appraisal of the anticipated energy requirements and resultant CO2 emissions that could
arise because of the Proposed Development, after the inclusion of the passive design and energy efficiency
measures described above.

The results presented below are based on Part L 2021. The calculations, carried out in accordance with the
Government’s Standard Assessment Procedure (SAP) for energy rating of dwellings, are based on a
representative sample of 5 dwellings, representing 75% of all dwellings, and assessed under Part L1 2021.

Refer to Appendix C for the sample SAP units.

Target: 10% carbon reduction Achieved: 22% carbon reduction

The table below outlines the anticipated area weighted average Fabric Energy Efficiency performance for the
residential element.

Table 12: Domestic fabric energy efficiency results.

Dwelling fabric energy Target fabric energy Percentage variance
efficiency (DFEE) efficiency (TFEE)
kWh/m2/year kWh/year

Area-weighted average: 35.26 35.06 1.0%
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Target: 15% carbon reduction Achieved: 11% carbon reduction

Appendix A details the target fabric and system performance
parameters.

It has been noted by the GLA that non-domestic buildings are likely to find the 15% carbon reduction
challenging when assessed under Part [ 2021, until such time as technology improves. The GLA guidance
states that in the intervening period, applicants should continue to aim to maximise carbon reductions from
passive measures as far as possible.

11
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This stage of the energy hierarchy includes consideration of connection to available district heat networks, or
the use of on-site heat networks and decentralised energy production, such as Combined Heat and Power
(CHP), to provide energy, therefore reducing consumption from the national grid and gas networks, through the
generation of electricity, heating and cooling on-site.

Be Lean. Be Clean. /E?efi%ilr‘o'[_
Use less Supply energy ma—
energy. efficiently. Z:;\Oercgi/[ ?ggr(cl‘ezfc)
Be Seen.

Monitor and report operational energy.

4.1 Be Clean: network and technologies.
The following sections detail considerations of the infrastructure and low-carbon energy supply measures that

have been considered. Figure 6: Extract from the London Heat Map
Combined Heat and Power (CHP) Decentralised Heat Networks Summary
a‘% Changes to the carbon factor of grid electricity have meant that previously favoured systems Table 13: Heat network
@ such as CHP are becoming much less carbon efficient. In fact, CHP systems are now expected to able Lo Heat networkesummary

lead to greater carbon emissions than conventional gas-fired boilers due to their lower Development in a Heat Network Priority Area (HNPA) Yes, moderate

efficiency.
District Heating Network connection Not available

Due to the decarbonisation of the electricity grid, alongside air quality concerns, CHP is not : )

proposed. Borough energy officer and Heat Network Operator contacted | See Appendix D -
Development future proofed for DHN connection No

Decentralised Heat Networks

Lo Drawings of communal system provided N/A
Heat Network Priority Area (HNPA)

The majority of central London is identified as a Heat Network Priority Area, i.e., areas where
heat density is sufficient for heat networks to provide a competitive solution for supplying heat
to buildings and consumers.

The Proposed Development is located near an area of high heat density™. Target: DHN Connection No further reductions at this stage

There are no existing or planned district energy networks within feasible
Existing Heat Networks vicinity of the site that would enable a connection to the Proposed
The London Heat Map highlights no existing or potential network, as it is understood that the Development, nor are there currently any feasible future connections planned.

closest potential network is located >2000 m away from the site. This network does not
therefore represent a viable connection opportunity at this stage for the project.

1 London Heat Map (http://www.londonheatmap.org.uk)
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The final step of the energy hierarchy explores the feasibility of LZC technologies to allow for the production of
renewable energy onsite in order to deliver further reduction in carbon emissions.

Be Lean. Be Clean. ABs:e gﬁ%’;
Use less Supply energy Zero.Ca.rbon (LZC)
energy. efficiently. en’efgy iy

Be Seen.

Monitor and report operational energy.

6.1 Low and zero carbon technology assessment.

Renewable or zero carbon technologies harness energy from the environment and convert this to a useful
form. Many renewable technologies are available; however, not all of these are commercially viable or suitable
for city centre locations.

Discounted Technologies

# Ground Source Heat Pumps
{566 Ground Source systems would require extensive below ground works to bury and install the
—_— system on site. Given the existing car park structure at the site, Ground Source Heat Pumps are
not considered a feasible option and are not proposed.

Solar Thermal

Available roof area is to prioritise solar PVs, since the electrical output from PV panels will be
- more suitable for implementation with the heat-pump led Energy Strategy and building energy

usage.

Proposed Technologies

Photovoltaics
Solar irradiance analysis on the site has shown a good opportunity for the deployment of solar
. photovoltaic technologies for onsite electricity generation.

The Proposed Development currently includes provision for approximately 3 panels per
dwelling and 7 panels for the non-domestic space.
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Air Source Heat Pumps

The heating and hot water demand for the residential units and amenity areas will be provided
5% by on-site ASHP, located on the terraces for each flat within an acoustic enclosure.

A separate ASHP unit will provide heating and cooling to the residential amenity space.

|6

Table 14: ASHP specification

Air Source Heat Pumps

Capacity 5kwW
SCOP 4.3
SEER 6.4

Heating Flow / Return Temperature °C N/A

Cooling Flow / Return Temperature °C N/A

Manufacture’s Specification & Efficiencies | See Appendix E

Heat Fraction

Table 15: Heat fraction

% Heat fraction (space heating and DHW)
ASHP 100%
Direct electric / POU water heaters 0%
District heat network 0%
Gas boiler 0%
Other 0%

Full simulation inputs depicting the Proposed Development at the Be Green stage is provided in Appendix A.

The Proposed Development, in keeping with the energy hierarchy, aims to exhaust all feasible and practical
passive and active design measures to maximise carbon reductions on-site, achieving significant carbon
reductions.

Residential 22% carbon reduction
Target 100% - Minimum target;  Air Source Heat Pumps (ASHP) will provide space heating and hot water for the
35% onsite carbon reduction residential units. Solar photovoltaic array will be provided for the dwellings.

Cumulative carbon reduction: 70%

Non-Residential 11% carbon reduction
Target 100% - Minimum target; A ASHP will provide space heating and cooling for the non-domestic space.
35% onsite carbon reduction Solar photovoltaic array will be provided for the and amenity space.

Cumulative carbon reduction: 38%
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Be Lean. Be Clean. /?f’ SrLeen.
Use less Supply energy Zeréag:rbgr\:v(l?er)
energy. efficiently.
energy sources.
Be Seen.

Monitor and report operational energy.

7.1 Monitoring and reporting.

Effective energy metering will be enabled by the provision of suitable infrastructure within the building’s
services systems.

Sustainability Monitoring and Reporting

The Applicant is committed to reporting sustainability performance, methodology and data every year in a
transparent way, following the GRI guidelines. An annual Sustainability Report is published which contains
agglomerated data concerning the Energy, Water, Waste and Greenhouse Gases reports of their portfolio.

Development Monitoring and Reporting Plan

The developed strategy will allow for an exhaustive metering of all the various energy usage in the facility. This
will enable Energy Intensity and Carbon Emissions to be monitored, and the data included within the Annual
Sustainability Reports.

Electrical meters will be provided on each individual Air Source Heat Pump to dwellings, providing data on
energy consumption throughout the year.

Each area of high energy load will be sub-metered in order to monitor energy consumption in greater
granularity and facilitate reporting. All the main sub-systems (i.e. small power, lighting etc) will be separately
monitored and their energy usage separately accounted. Energy intensity and carbon emissions will be
monitored and reported annually.

The Applicant will also complete the planning stage of the GLA’s Be Seen spreadsheet and at future stages will
update the spreadsheet and follow the GLA's suggested Be Seen energy reporting protocols via the appropriate
webs portals once these are available, at the appropriate stage.

7.2 Operational cost.

Operational costs for end users are an important consideration when appraising Energy Strategy options.
Focussing solely on carbon emissions can lead to unintended consequences in the form of higher-than-
expected occupant energy bills if capital and operational expenditure of the energy systems and networks are
passed on to end users.

The Proposed Development is anticipated to achieve significant reduction in CO2 emissions beyond the
baseline, prior to the consideration of any LZC technologies, i.e. via passive design and energy efficiency
measures. The savings achieved through the Be Lean stage demonstrate an energy demand reduction that will
result in savings for future occupants.

The savings achieved through the Be Lean stage demonstrate an energy demand reduction that will result in
savings for future occupants.
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Additionally, the following measures have been implemented or followed to protect occupants from rising
energy costs:

- Following quality standards to ensure optimum design such as CIBSE Code of Practice.
- Minimizing energy demand.
- Inclusion of solar PV to reduce dependence in grid electricity.

The Be Seen spreadsheet will be updated at each stage of the design, construction and operation in line with
GLA guidance.

Unregulated Energy
Unregulated energy includes small power electricity use 485 PARTL CALCULATIONS
i 1 H 1 H H Includes heating, hot water, cooling, ventilation and fixed
(computers, plug in devices, Wgshmg machines, refrigeration) bl o oot e aer & ooetns b
and catering energy consumption.

It is anticipated that the proportion of unregulated energy
would gain in significance when compared to regulated
energy as each revision of Building Regulations Part L comes
into force and regulated energy is reduced.

ASSUMPTIONS AND SIMPLIFICATIONS
IN THE ENERGY MODEL

(E.g. weather, infiltration, etc.)

ICT

Includes servers, telecoms, security, etc.
It can have a major impact on energy use.

It is therefore foreseeable that energy efficiency and the
rising cost of energy would play an increasing role when
future building users are deciding which appliances to
purchase and the frequency of their use. However, it is not
possible at present to quantify the extent of this potential
reduction.

SMALL POWER EQUIPMENT

Includes plug loads and other electrical equipment are
exclude from the compliance stage totals.

SPECIAL FUNCTIONS
Specialist activities that can cause a major increase

Given the uncertainty, measures to educate the future

building users on how they can reduce their equipment Lﬂ:d"iﬁ;%:&m?n‘ifié’&? il
energy use would be encouraged. This can be provided in

the form of building user guides fit-out guides. The guidance OCCUPANT DENSITY IR

measures detailed within these types of documents would Eseay;er?dbEﬁ?ﬁlzgcsi:ﬁzmg‘g?tsir:actaeno?'f\i:?itf;nergy
consider:

- Use of A / A+ rated white goods e

Beyond those assumed in compliance calculations,
including intermittent occupancy, are not required to
be considered for compliance.

BUILDING MANAGEMENT
Related training, commissioning, controls and metering,
have a major impact on how long and at what intensity

services or equipment operate daily.

Energy star rated computers and flat screen monitors,
and voltage optimization and power factor correction.

Figure 7 Regulated Energy and Unregulated Emissions
Summary.

Target: disclosure of the
development'’s energy use

GLA's Be Seen webform will be submitted as part of this planning application.
An updated “as built” Be Seen webform is to be submitted during RIBA Stage 6.
The development will include the necessary metering, energy monitoring and
data processes to facilitate the annual reporting requirements.
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This Energy Strategy has been prepared to demonstrate that at the planning stage, the Applicant and design
team have given due consideration to the principles of energy and sustainability to ensure that the Proposed
Development will result in a highly efficient, low-carbon scheme.

Optimized building fabric and high-efficiency servicing equipment will minimise the energy usage of the
building. Using the energy hierarchy, reduction in energy demand via passive measures has been prioritized
before the incorporation of low and zero-carbon strategies ensuring that the Proposed Development is highly
efficient as well as economical.

The carbon emissions from regulated energy uses at the Proposed Development have been compared with the
London Plan emissions targets.

8.1 The residential energy strategy.
The strategy has been developed using the ‘Be Lean, Clean and Green’ energy hierarchy which utilises a fabric
first approach to maximise reduction in energy through passive design measures.

Be Lean.

22% carbon reduction.

A ‘fabric first’ approach has been taken in order to reduce the energy demand
and COz emissions for the Be Lean stage. Coupled with efficient building
services, the scheme registers the required target performance.

Appendix A details the target fabric and system performance parameters.

Target: 10% carbon reduction

Be Clean.

Target: DHN Connection No further reductions at this stage.
There are no existing or planned district energy networks within feasible

vicinity of the site that would enable a connection the Proposed Development.

Be Green.

Target: 100% - minimum 35%
onsite carbon reduction

Cumulative 70% carbon reduction.

ASHP will provide space heating, cooling, and hot water for the residential
areas.

Solar photovoltaic array will be provided for each dwelling.

Be Seen.

GLA's Be Seen webform will be submitted as part of this planning application.
An updated “as built” Be Seen webform is to be submitted during RIBA Stage 6.
The development will include the necessary metering, energy monitoring and
data processes to facilitate the annual reporting requirements.

Target: disclosure of the
development’s energy use

Carbon offset payment.

Target: 100% reduction £59,850
Any shortfall in demonstrating targeted performance is met with a cash in lieu

contribution to the Council’s carbon offset fund.

HOARE LEA@

22%

22%

T0%

Tonnes CO2/year

Baseline Ee Lean

Figure 8: Residential carbon reduction summary

8.2 Residential carbon offset payment.
Table 16: Residential carbon offset payment calculation

Ee Clean

Be Green
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Site-Wide Regulated Carbon Dioxide
Emission Savings

(tonnes CO2/yr.)

Regulated Unregulated
Baseline: Part L 2013 Building Regulations (SAP 10 carbon 70
factors)
After energy demand reduction (Be Lean) 55
After heat network / CHP (Be Clean) 55
After renewable energy (Be Green) 21

Site-Wide Regulated domestic carbon
dioxide savings

(tonnes CO2/yr.) (%)

Savings from energy demand reduction 15 21.4%
Savings from heat network / CHP 0 0.0%
Savings from renewable energy 34 48.6%
Cumulative on-site savings 49 70.0%
Total target savings 70 100.0%
Shortfall 21 30.0%
Local carbon offset price (£/tCO.) £95

Offset period (years) 30

Total Offset Payment £59,850
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8.3 Residential energy use intensity and space heating demand.
In the absence of a dedicated appointment for bespoke operational energy modelling, the unregulated energy
will be derived from the compliance calculations, as per the following assumptions:

1. Heating demand will be derived from the regulated energy calculation for SAP.

2. Energy Use Intensity will be derived from SAP Appendix L for an unregulated energy estimate of cooking
and appliances for the residential elements.

Table 17: EUI and space heating demand results: Residential

Building type EUl (kWh/m?/yr) Space heating demand (kWh/nm?/yr) Methodology
Excluding renewables Excluding renewables

Target 40 15 As denveq from GLA
energy guidance.

Calculated EUI: SAP plus Appendix L
estimates.

26.3 77 Space Heating: SAP

calculation.
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8.4 The non-residential energy strategy summary.
The strategy has been developed using the ‘Be Lean, Clean and Green’ energy hierarchy which utilises a fabric
first approach to maximise reduction in energy through passive design measures.

Target: 15% carbon reduction 11% carbon reduction.
A ‘fabric first’ approach has been taken in order to reduce the energy demand
and CO2 emissions for the Be Lean stage. Coupled with efficient building
services, the scheme registers the required target performance.
Appendix A details the target fabric and system performance parameters.

Target: DHN Connection No further reductions at this stage.
There are no existing or planned district energy networks within feasible vicinity
of the site that would enable a connection the Proposed Development.

Target: 35% carbon reduction 38% cumulative carbon reduction.
ASHP will provide space heating, cooling for the residential amenity areas.
Solar photovoltaic array will be proposed subject to availability of roof space.

Target: disclosure of the GLA’s Be Seen webform will be submitted as part of this planning application.

development’s energy use An updated “as built” Be Seen webform is to be submitted during RIBA Stage 6.
The development will include the necessary metering, energy monitoring and
data processes to facilitate the annual reporting requirements.

Target: 100% reduction £1,351
Any shortfall in demonstrating targeted performance is met with a cash in lieu
contribution to the Council's carbon offset fund.
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Figure 9: Non-residential carbon reduction summary

8.5 Non-residential carbon offset payment.
Table 18: Non-residential carbon offset payment calculation

Site-Wide Regulated Carbon Dioxide
Emission Savings

(tonnes CO2/yr.)

Regulated Unregulated
Baseline: Part L 2021 Building Regulations 0.8 108
After energy demand reduction (Be Lean) 0.7 108
After heat network / CHP (Be Clean) 0.7 108
After renewable energy (Be Green) 0.5 108

Site-Wide Regulated domestic carbon
dioxide savings

(tonnes CO2/yr.) (%)
Savings from energy demand reduction 0 11%
Savings from heat network / CHP 0 0%
Savings from renewable energy 0 27%
Cumulative on-site savings 0 15%
Total target savings 0.76 100.0%
Shortfall 0 85.0%
14
GLA Offset Payment Rate (£/tCO») £95
Total Offset Payment £1,351

HOARE LEA@
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8.6 Non-residential energy use intensity and space heating demand.
The unregulated energy will be derived from the compliance calculations in line with the CIBSE TM54 guidance,

as per the following assumptions:

1. Heating estimates will be derived from Simplified Building Energy Model (SBEM) calculations i.e. the
government’s method for calculating the energy performance of non-dwellings.

2. Energy Use Intensity will be derived from the SBEM calculation results i.e. Building Regulations UK Part L
(BRUKL) report, along with the equipment loads from the TM54 calculation for the commercial spaces.

3. Lifts and electric vehicles are omitted from this estimate.

Table 19: EUI and space heating demand results: non-residential

Building type EUI (kWh/m?/yr) Excluding Space heating demand Methodology
renewables (kWh/m?/yr) Excluding
renewables
Target: Retail (High 70 15 As derived from the
Street) UKNZCB Standard.
Calculated 74.33 3.25 EUI: Part L2 calculation.
Heating: SBEM
calculation.

8.7 Site wide flexibility and peak energy demand.
An energy demand calculation has been completed in line with the GLA energy assessment guidance and is

summarised in Table 20 below.

Table 20: Summary of peak demand, capacity and flexibility potential

Electrical Comments
Estimate of peak demand from initial load
Estimated peak demand (MW) | 2.5 calculations. This will be further refined

throughout the detailed design.

Available capacity (MW)

Unknown at present

Discussions currently ongoing with DNO
on available electrical capacity in the area.
Confirmed with DNO there js available
capacity for required load with 20%
additional load

Flexible potential provided by PV place on

Flexibility* potential (MW) N/A roof spaces and reserved load spare
capacity.

Revised peak demand (MW) NJ/A Maximum demgmc/ minus PV array peak
power generation.

Predicted flexibility (%) N/A To be determined at next stage.

Storage capacity kWh N/A To be determined at next stage.

Heating energy ASHP (kVA)

1.88 (power input 6kW heating
capacity)

Cooling energy ASHP

N/A

*Demand side flexibility refers to the ability of a system to reduce or increase energy consumption for a

period of time in response.
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The methods for achieving flexibility in the energy demand are outlined in Table 21 below.

Table 21: Summary of interventions for achieving flexibility.

Flexibility achieved through: Yes/No | Details
Electrical energy storage (kWh) capacity No -

Heat energy storage (kWh) capacity No

Renewable energy generation (load matching) No -

Gateway to enabled automated demand response | No -

Smart systems integration (e.g. smart charge points | No -
for EV, gateway etc)

Other initiative No -
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Table 23: Proposed system parameters
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Table 22: Glazing ratios

Room name Window to wall ratio % System parameters Residential Non-Residential
‘ Mechanical ventilation with heat Mechanical ventilation with heat recovery
recovery Heat recovery efficiency: 80%.
Ventilation Vent Axia unit
Unit 01-L00-4B7P-Kitchen 18.42 Specific fan power (SFP): 1.50W/I/s
: — Specific fan power (SFP):
Unit 01-LO0-4B7P-Living Room 13.53 0.56W/|/s
Unit 01-LO1-4B/P-Bedroom O1 12.81 Subblied from ASHP Point of Use water heaters for amenity
. A i upplied from areas
Unit 01-L0O1-4B7P-Bedroom 02 16.74 Hot Water HIU:
Unit 01-L02-4B7P-Bedroom 03 8.76 Loss (kWh/day): 1.46
Unit 01-LG-4B/P-Single bedroom 8.65 Heatin ASHP to each individual dwelling ASHP to amenity areas
Unit 02-LG-1BD-Bedroom 27.95 ating SCOP: 4.3
Unit 02-LG-1BD-Living Room/Kitchen | 40.84 . . . ASHP:
Cooling No cooling specified _ SEER 64
Unit 03-LO0-3BD-Living 29.5 T
Room/Kitchen Low energy LED lighting
Unit 03-L01-3BD-Bedroom 01 26.61 o Low energy LED lighting Efficacy: 120 Im/W
Unit 03-L01-3BD-Bedroom 02 16.47 ighting Efficacy: 90 Im/W o o
Unit 03-L02-3BD-Bedroom 03 1784 nghtmg Controls: Auto on.-off in residential
amenity and common corridors.
Unit 04-L0O0-4B7P- Kitchen 18.35
Unit 04-L0O0-4B7P-Living Room 13.53
Unit 04-L01-4B7P-Bedroom 01 16.66
Unit 04-L01-4B7P-Bedroom 02 12.82
Unit 04-L02-4B7P-Bedroom 03 8.78
Unit 04-LG-4B7P-Single bedroom 8.7
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B.1 - Iteration 1: DSY3.
B.1-Iteration1: DSY1. Acoustic ITERATION 1 (D5Y 3)
Elevaticn Censideration Securi itapi itzrion 2
Acoustic ITERATION 1 (DSY 1) : ” SR s
Elavation| —orsierstion o vty o -~ Unit Room Reference Day | Night ALL ROOMS | BEDROOMS
) Day Night 3% 32 hours Unit 01-LO0-4B7P-Kitchen E+N o o o CNgA
Unit Room Reference ALL ROOMS BEDROOMS Unit 01-L00-4B7P-Living Room WHN (9] O O N/A
Unit 01-L00-4B7P-Kitchen E+N ) o o) 1.60% N/A Unit 01-L01-4B7P-Badroom 01 WeN o o} 0 2.50%
Unit 01-LOO-487P-Living Room W+N o o 0 1.70% N/A Wb [Grit 01-(01-387P - Bedroom 02 E+N 0 o o 260%
Uo1 Unit 01-L01-4B7P-Bedroom 01 W+N (o] (0] (0] 0.90% 21 Unit 01-L02-4B7P-Bedroom 03 Wi+N O O O 240%
L 101 4B Dedom 02 S 2 > b S, = Unit 01-LG-4B7P-ingle bedroom E<N 0 0 o To70%
Unit 01-L02-4B7P-Bedroom 03 W=N (0] (0] 0] 0.70% 25 _ Unit 02-LG-1B0-Badroom W 9] O O 3.40%
Lmit Ol'LC"-‘eBTP':inIE bedroom E=N (o) 6] (0] 1.00% 21 uoz Unit OE'LG'lBD'Li‘JiHE Room/Kitchen W O O O N/A
i oe— P W
T NiE = = 5 Tk = Uo3 |Vnit 03-L01-38D-Bedroom 0} 5 o) o) o) 260%
Unit 03-L01-38D-Bedroom 01 S o 0 o) 0.80% 22 e 93-L0 1320 Bedroom 02 = ° o ° 00
Y03 [t 03-L01-38D-Bedroom 02 S+W o o o} 1.10% 17 NE0S 9 RD Bedroom B - = = = =
Unit 03-L02-38D-Bedroom 03 s o o o 0.80% 17 SNEOALO0 8 EKchen b - 2 °
Unit 04-L00-4B7P-Kitchen N+W o) o o) 2.20% /A Unit 04-100-487P-Living Room ==N 2 2 2
Unit 04-L00-4B87P-Living Room E+N o) o) (o) 210% N/A Uoa JUnE 04"'01'482'3'89”00”’ O} N B s B
Uos | Onit 04-L01-487P-Bedroom 01 WeN 0 o o 180% 30 3”?: e e S o 2 o
Unit 04-L01-487P-Bedroom 02 E+N o 0 0 1.60% 20 nit 04-L02-487P-Bedroom 03 E+N O o o
Unit 04-L02-487P-Bedroom 03 E+N o o} 0 0.80% 28 Unit 04-LG-4B7P-Single bedroom N c o o
Unit 04-LG-4B7P-Single bedroom W=N (o) (o) (0] 1.30% 22
B.2 — Iteration 2: DSY1.
B.1-Iteration 1: DSY2
Acoustic ITERATION 2 (DSY 1)
Co'::i?'lzi:itcion i i Elevation [ COnsideration Security Criterion 1 Criterion 2
Elevation Security Criterion 1 Criterion 2 ) Day Night 3% 32 hours
i Day Night - 3% _ 32 hours Unit Room Reference ZALL ROOMS BEDRQO:\-@:
Unit Room Reference ALL ROOMS | BEDROOMS Unit 01-L00-4B7P-Kitchen E-N 0 (0} O 1.80% N/A
Unit 01-L00-4B7P-Kitchen E+N ) 0 o 3.00% N/A Unit 01-L00-4B7P-Living Room W=N o) o] (o] 1.80% N/A
Unit 01-L00-4B7P-Living Room W+N (0] (0} (0] 3.10% N/A — |unit01-L01-487P-Bedroom 01 W=N (0 C o}
Uog |Unit01-L01-487P-Bedroom 01 W-N o o o 1.70% e s i E-N o ¢ o
Unit 01-L01-387P-Bedroom 02 E+N o o o) 1.70% I TYRY 5 ¢ o
Unit 01-L02-4B7P-Bedroom 03 W=N (0] (0] (0] 1.60% Unit 01-LG-4B7P-Single bedroom E+N o} c (@
Unit 01-LG-4B7P-Single bedroom E+N (¢] 0] (0] 1.80% . Unit 02-LG-1BD-Bedroom W [o) Cc e ;
002 t“ﬁ’ gf'tg'fgg'f??mpm o g g g ;-;g: N31 W02 [t 02-LG-18D-Living Room/Kitchen 0 o c 3.80% N/A
nit 02-LG-18D-Living Room/Kitchen W H T =
Unit OS-LOO-SBD-Li\;-i;g Room/Kitchen W=S ©) 0 (o} 3.40% /A Unit 3-:"L3?-§BD-Li\;irg Room/Kitchen -, o o} c 2.30% N/A
Unit 03-L01-38D-Bedroom 01 5 0 0 0 160% Tl e R s L > 2 S O e
Uo3 |- - Unit 03-L01-3BD-Bedroom 02 S+W (o] C (o) 1.30%
Unit 03-L01-3BD-Bedroom 02 S+W (©) (0] 0} 1.90% 31 PR = = =
Unit 03-L02-38D-Bedroom 03 S o o o 1.60% 33 - - - = - = s
Unit 03-L00-4B7P-Kitchen W 0 0 o 3.60% N/A LMEOE LY 18/F tamnen R S o Q =% A
Unit 04-L00-4B7P-Living Room E-N 0 0 0 3.30% N/A b e L s £ 2 2 o N2
Uos |Unit 04-L01-3B7P-Bedroom 01 W+N o o) o) 240% 57 o4 t:: g'tg“g_:i:ifi: ga E:S g g g
Unit 04-L01-4B7P-Bedroom 02 E-N 0 o) 0 2.20% 28 Eobulindela i et N
Unit 04-L02-487P-Badroom 03 E-N o 0 o 1.60% i o L L L B B e = 2
Unit 04-LG-487P-Single bedroom WN 0 0 o) 200% | 32 Unit 04-LG-487P-Single bedroom Ll 2/ .2 £

20



HAYES PARK WEST
SHALL DO HAYES DEVELOPMENTS

SUSTAINABILITY
STAGE 2 REPORT - ENERGY AND

LTD OVERHEATING STRATEGY -
REV. PO2
B.2 - Iteration 2: DSY2.
Acoustic ITERATION 2 (DSY 2)
Elevation [ COnsideration Security Criterion 1 Criterion 2
R 3% 32 hours
Unit Room Reference Dwy || i ALLROOMS | BEDROOMS
Unit 01-L0O0-4B7P-Kitchen E+N (0] (0] (0] 3.20% N/A
Unit 01-L00-4B7P-Living Room W+N (0) (0] (@) 3.30% N/A
Uo1 [unit01-L01-487P-Bedroom 01 W=N o) c o 2.00%
Unit 01-L01-487P-Bedroom 02 E+N ) C (0)
Unit 01-L02-4B7P-Bedroom 03 W+ (0] C (0]
Unit 01-LG-4B7P-Single bedroom E=N (o) C C
U02 Unit 02-LG-1BD-Bedroom W (0] C C
Unit 02-LG-1BD-Living Room/Kitchen W O 0 C N/A
Unit 03-L00-3BD-Living Room/Kitchen W+S O O C N/A
U03 Unit 03-L01-3BD-Bedroom 01 S O Cc (0}
Unit 03-L01-3BD-Bedroom 02 S+W (0] C o}
Unit 03-L02-3BD-Bedroom 03 S (@) C [©) 95
Unit 04-L00-4B7P-Kitchen N+W 0] (0] (0] N/A
Unit 04-L00-4B7P-Living Room E+N (0] (0] (0] N/A
U04 Unit 04-L01-4B7P-Bedroom 01 N+N (0] C O
Unit 04-L01-4B7P-Bedroom 02 E+N (0] C (0]
Unit 04-L02-4B7P-Bedroom 03 E+N (o} C (6]
Unit 04-LG-4B7P-Single bedroom W=N (0] C C
B.2 - Iteration 2: DSY 3.
Acoustic ITERATION 2 (DSY 3)
Elevation | CONSI9eratON fooc iy Criterion 1 Criterion 2
- % 32 hours
Unit Room Reference Dy Mtk ALL SOOMC BEJDRC?;)MS
Unit 01-L00-4B7P-Kitchen E+N (0] O (0} N/A
Unit 01-L00-4B7P-Living Room W+N (0] (0] (0} N/A
Uo1 JUnit01-L01-487P-Bedroom 01 W=N o c )
Unit 01-L01-4B7P-Bedroom 02 E+N o c 0
Unit 01-L02-4B7P-Bedroom 03 W=N O C (o]
Unit 01-LG-4B7P-Single bedroom E+N (®) C € K
Uoo Unit 02-LG-1BD-Bedroom W (0} C € 3.80%
Unit 02-LG-1BD-Living Room/Kitchen W 0 O C
Unit 03-L00-3BD-Living Room/Kitchen W+S O 0 c
Uo3 Unit 03-L01-3BD-Bedroom 01 S ) C (o)
Unit 03-L01-3BD-Bedroom 02 S+W (o} C (0)
Unit 03-L02-3BD-Bedroom 03 S O C 0
Unit 04-L00-4B7P-Kitchen N+W (0] (0] (o)
Unit 04-L00-4B7P-Living Room E=N (0] (@) (0]
Uo4 Unit 04-L01-4B7P-Bedroom 01 W+N (0] € (0}
Unit 04-L01-4B7P-Bedroom 02 E+N O C (©)
Unit 04-L02-4B7P-Bedroom 03 E+N (0] C O
Unit 04-LG-4B7P-Single bedroom W+N (@) (& C

B.3 - Iteration 3: DSY1.

21

Acoustic ITERATION 3 (DSY 1)
Elevation| CO"S9eraON feecurity | crmron Criterion 2
: 3% 32 hours
Unit Room Reference s T RoovE | eoR00E
Unit 01-LOQ-4B7P-Kitchen E+N o o o 1.20% N/A
Unit 01-L00-4B7P-Living Room W+N (0] 0] (0] 1.20% N/A
Uo1 |Unit 01-L01-487P-Bedroom 01 W=N ) c 0 0.60% 25
Unit 01-L01-4B7P-Bedroom 02 E+N o} c ) 0.70% 14
Unit 01-L02-4B7P-Bedroom 03 W+N ) C (0} 0.40% 31
Unit 01-LG-4B7P-Single bedroom E=N (0) C & 0.60% 22
U2 Unit 02-LG-1BD-Bedroom W (0] C C 0.80% 7
Unit 02-LG-1BD-Living Room/Kitchen W (@) (0] (& 1.10% N/A
Unit 03-L00-3BD-Living Room/Kitchen W+$ O (0} C 1.60% N/A
Uo3 Unit 03-L01-3BD-Bedroom 01 S (0] C (0] 0.30% 6
Unit 03-L01-3BD-Bedroom 02 S+W (0] C (0] 0.70% 9
Unit 03-L02-3BD-Bedroom 03 S (0] 62 (0] 0.40% 10
Unit 04-L00-4B7P-Kitchen N+W (0 O (0] 1.60% N/A
Unit 04-L00-4B7P-Living Room E-N 0] (0] (0) 1.30% N/A
04 Unit 04-L01-4B7P-Bedroom 01 W=+N (0] € (0} 1.30% 12
Unit 04-L01-4B7P-Bedroom 02 E+N (0] C (¢] 1.10% 14
Unit 04-L02-4B7P-Bedroom 03 E+N (0] c (0] 0.50% 29
Unit 04-LG-4B7P-Single bedroom W-N (0] C C 0.50% 24
B.3 - Iteration 3: DSY2.
Acoustic ITERATION 3 (DSY 2)
Elevation SESRCI Security Criterion 1 Criterion 2
. % 2 hours
Unit Room Reference Ry Night ALL SOOMC BE:(;DROLC')M.‘Z
Unit 01-L00-4B7P-Kitchen E+N (0] (0] (0] 2.60% N/A
Unit 01-L00-4B7P-Living Room W=N (0] (0] (0] 2.50% N/A
Uop Junit 01-L01-487P-Bedroom 01 W=N 0 c 0
Unit 01-L01-4B7P-Bedroom 02 E+N 0 c 0
Unit 01-L02-4B7P-Bedroom 03 W=N 0 c 0
Unit 01-LG-4B7P-Single bedroom E+N (o) & C
002 Unit 02-LG-1BD-Bedroom W (0] e & ! 16
Unit 02-LG-18D-Living Room/Kitchen W (0] (0] C 2.20% N/A
Unit 03-L00-3BD-Living Room/Kitchen W+5 O (0] G
003 Unit 03-L01-3BD-Bedroom 01 5 (0] & (0]
Unit 03-L01-3BD-Bedroom 02 S+W (0] C (0]
Unit 03-L02-3BD-Bedroom 03 S (0] & (o)
Unit 04-L00-4B7P-Kitchen N+W (0] (0] (0]
Unit 04-L00-4B7P-Living Room E+N (0] (6] (0]
V04 Unit 04-L01-4B7P-Bedroom 01 W+N (0] C (0]
Unit 04-L01-4B7P-Bedroom 02 E+N (0] c (0]
Unit 04-L02-4B7P-Bedroom 03 E+N (0] C (0]
Unit 04-LG-4B7P-Single bedroom W+N (o) & C
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B.3 - Iteration 3: DSY3.
Acoustic ITERATION 3 (DSY 3)
Elevation i Security Criterion 1 Criterion 2
o B =
Unit Room Reference Dy Night = BSE)RhguOFI:/IS
Unit 01-L00-4B7P-Kitchen E+N [©) N/A
Unit 01-L00-4B7P-Living Room W=N 0 N/A
uor |Unit01:L01-487P-Bedroom 01 W+N 0
Unit 01-L01-4B7P-Bedroom 02 E+N )
Unit 01-L02-4B7P-Bedroom 03 W+N B0
Unit 01-LG-4B7P-Single bedroom E+N (o)
o2 Unit 02-LG-1BD-Bedroom W O
~  |Unit 02-LG-1BD-Living Room/Kitchen w ol (
Unit 03-L00-3BD-Living Room/Kitchen W+5 o c
003 Unit 03-L01-3BD-Bedroom 01 ) 0‘ : (0]
Unit 03-L01-3BD-Bedroom 02 S+W - 0 0
Unit 03-L02-3BD-Bedroom 03 S el 0
Unit 04-L00-4B7P-Kitchen N=W 0 0
Unit 04-L00-4B7P-Living Room E+N 0 o)
Uo4 Unit 04-L01-4B7P-Bedroom 01 W+N N O ‘ (0]
Unit 04-L01-4B7P-Bedroom 02 E+N (o} 0o
Unit 04-L02-4B7P-Bedroom 03 E-N o 0
Unit 04-LG-4B7P-Single bedroom W=N [} c

HOARE LEA@

B.4 - GHA Checklist.

EARLY STAGE OVERHEATING RISK TOOL. version10. iy 2010

This tool provides guidance on how 10 as5ess overheating risk in residential schemes at the early stages of design It is specifically

a pro-detall design assessment intended to help identify factors that could contribute to or mitigate the likelinood of overheating
The questions can be answered for an overall scheme or for individual units Score zero whorever the question does not apply

Additional information is provided in the accompanying gudance. with examples of scoring and advice on next steps. H?
Find out more information and download accompanying guidance at goodhomes or Zoverheating-in-new-homes AI |

KEY FACTORS INCREASING THE LIKELIHOOD OF OVERHEATING

Geographical and local context

#1 Where is the South cast
scheme in the UK? | Norhern England, Scotiand & NI
el emmedinbinn Rest of England and Wales

#8 Do the site surroundings feature significant
blue/green infrastructure?
Proximity to green spaces and large water bodies has

ficial eflects on local temperatures. as guidance, this

#21s the site likely to | Central London (see guidance)

-inw N o

see an Urban Heat Grtr London, Manchester, Bham
Island effect?
See ouid for delalle Other cities, lowns & dense sud-

would require at least 50% of surroundings within a 100m
radius 10 be blue/green, or a rural context

Site characteristics

#3 Does the site have
barriers to windows

opening?

« Noise/Acoustic risks

- Poor air quality/smells e.g.
near factory or car park o
very busy road

Security risks/crime
Adjacent 10 heat rejection
plant

Lighter surfaces reflect more heat and absorb less 50 thelr 1
lemperatures remain lower; consider horizontal and vertical
surtaces within 10m of the scheme

#10 Does the site have existing tall trees or buildings
that will shade solar-exposed glazed areas? 1
Shading onto east, south and west facing areas can reduce

solar gains, but may also reduce daylight levels

Scheme characteristics and dwelling design

#4 Are the dwellings flats?
Flats often combine a number of factors

#11 Do dwellings have high exposed thermal mass

AND a means for secure and quiet night ventilation?
Thermal mass can help siow down temperature rises. but it 1
can also Cause properties 10 be siower 10 cool, 50 needs 1o bo
used with care - see guidance

| #12 Do floor-to-ceiling heights allow

#5 Does the scheme have community heating?
Le. with hot pip P g during »
internal areas, leading 10 heat gains and higher temperatures

especialyin | 3 |3

ceiling fans, now or in the future?
Higher ceilings increase stratification and air
movement, and offer the potential for celling fans = > 2.8m 1

Solar heat gains and ventilation

(as a proportion of the facade on solar-exposed glazing. it may include shading devices, baiconies EX.1
aroas i 0. orientations facing east. south. west. and 4 Shovs, taceds lculaton ok, See idunce en
B i G e S arre e
allow heat gains into the >35% | 4 per
#7 Are the dwellings single aspect? #14 Do windows & openings
Single aspect dwelkngs have al operings support effective ventilation?
on the same facade. This reduces the 0 Larger, effective and N i
potential for ventilation Dual aspect | 0 mnmn:;ﬂ |
_...m Dual aspect
_ Sum of contributing . Sum of mitigating
TOTAL SCORE E] B e, [ 24] minus o
High 12 Medium i 8 Low

Good

KEY FACTORS REDUCING THE LIKELIHOOD OF OVERHEATING
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C.1-Part L1 (SAP) Be Lean results.

23

CO2 emissions Primary Energy Fabric energy efficiency
il T ¢ Dwelli Target Dwelling Target Fabric DI\:NE”!ng SAP
Unit Level Dwelling Type Reference GIA Multiplier alye Wl ) Primary Primary ‘ Enerey abric ‘ \
area Emissions Emission Variance E R E R Variance Effici Energy Variance Rating
Rate (TER) | Rate (DER) nergy Rate | Energy Rate idency | Efficiency
(TPER) (DPER) (TFEE)
(DFEE)
- - - m?2 - m?2 kgCO2/m?2/yr. | kgCO2/m2/yr. % kWh/m?/yr kWh/m?/yr % kWh/m?/yr kWh/m?2/yr %
Unit 1 4-storey unit 167.17 12 2006.04 | 10.35 8.89 14.11% 55.11 52.19 5.30% 35.96 35.86 0.28% 87
Unit 2 1-storey unit 55.14 6 330.84 | 13.86 13.06 5.77% 74.07 75.56 -2.01% 31.04 29.7 4.32% 84
Unit 3 3-storey unit 118.83 2 237.66 | 10.89 11.37 -4.41% 56.94 65.68 -15.35% 38.83 39.32 -1.26% | 85
Unit 4 4-storey unit 167.17 12 2006.04 | 10.35 8.89 14.11% 55.11 52.19 5.30% 35.96 35.86 0.28% 87
Unit 5 1-storey unit 55.14 6 330.84 | 13.38 12.77 4.56% 71.5 74.03 -3.54% 28.48 27.62 3.02% 85
Block compliance 38 491142 | 10.82 9.55 11.69% 57.58 55.89 2.94% 35.26 35.06 0.58%
C.2 - Part L1 (SAP) Be Green results.
CO2 emissions Primary Energy Fabric energy efficiency
. . Dwelling
. Target Dwelling Target Fabric .
Unit Level Dwelling Type Reference GIA Multiplier et Target Dwelling . Primary Primary . Energy Fabric ) AP
area Emissions Emission Variance Variance . Energy Variance Rating
Rate (TER) Rate (DER) Energy Rate Energy Rate Efficiency Efficienc
(TPER) (DPER) (TFEE) y
(DFEE)
- - - m?2 - m?2 kgCO2/m2/yr. | kgCO2/m2/yr. % kWh/m?/yr kWh/m?/yr % kWh/m?/yr kWh/m?2/yr %
Unit 1 4-storey unit 167.17 12 2006.04 | 10.45 2.86 72.63% 55.65 30.93 44.42% 35.96 35.86 0.28% 85
Unit 2 1-storey unit 55.14 6 330.84 | 14.04 5.49 60.90% 75.04 58.59 21.92% 31.04 29.7 4.32% 80
Unit 3 3-storey unit 118.83 2 237.66 | 11.21 3.5 68.78% 58.71 38.07 35.16% 39.61 39.88 -0.68% 83
Unit 4 4-storey unit 167.17 12 2006.04 | 10.45 2.86 72.63% 55.65 30.93 44.42% 35.96 35.86 0.28% 85
Unit 5 1-storey unit 55.14 6 330.84 | 14.04 5.49 60.90% 75.04 58.59 21.92% 31.04 29.7 4.32% 80
Block compliance 38 4911.42 | 10.97 3.25 70.42% 58.41 35.00 40.08% 35.47 35.22 0.70%




HAYES PARK WEST SUSTAINABILITY

SHALL DO HAYES DEVELOPMENTS STAGE 2 REPORT - ENERGY AND
LTD OVERHEATING STRATEGY -
REV. PO2

C.2 - Part L2 (Be Lean) BRUKL.

BRUKL Output Document @ HM Government Technical Data Sheet (Actual vs. Notional Building)

meters
Project name Actual Notional % Area Building Type

Floor area [nY) 303.7 303.7 21 RetailFinancial and Professional Services
Hayes Park West (Be Lean) As designed Exteral area [m] 6516 6516
Weather LON LON
Date: Mon Sep 15 12:32:18 2025 Infitration [m*hn’@ 50Pa) 3 3
Average conductance [W/K] 102 185.42 7 Hotels
Building Details Certification tool Alpha value* [%) 25 10
Address: Address 1, City, Postcode Calculation engine: Apache * Mercmtage of (e tLEENG s Frera0e hant 1tasater CoutCar WPech 18 Ous 1o herral tagrg

Calculation engine version: 7.0.26
Interface to caiculation engine: IES Virtual Environment
Certifier details Interface to calculation engine version: 7.0.26
Name: Hoare Lea BRUKL compliance module version: v6.1.e.1
Telephone number: +44 1454201020
Address: 155 Aztec West Aimondsbury, Bristol, BS32 4UB
Foundation area [m’]: 51.95

The CO:emission and primary energy rates of the building must not exceed the targets

Target CO, emission rate (TER), kgCO./miannum 253 Energy COnsumption by End Use [RWh/m:]

Building CO, emission rate (BER), kgCO,/m’annum 224
Target primary energy rate (TPER), kWh./m’annum 273 Actual Notional
Building primary energy rate (BPER), kWh./m‘annum 24.28 Heating 126 242
Do the building's emission and primary energy rates exceed the targets? BER =< TER I BPER =< TPER Cooling 028 059
Auxiliary 322 3.16
2 a0 . . 20 22 2 2 Ligh 923 10.17
The performance of the building fabric and fixed building services should achieve H’g{ :r::er 218 207
reasonable overall standards of energy efficienc :
oy y Equipment* 58.65 58.65
Fabric element Ustimit | Uscase | Uicue | First surface with maximum value TOTAL* 16.16 18.41
Walls* 026 |0.15 |0.15 | LGO00000:Surf[3] * Eneegy used 1y el Goes MOt CoU AR P total b CONEUMZSEn o CATUNING enascra
" Yot s ret of vy decincs erergy dagieced by CHP germeion. § sppicatre
Floors 0.18 |0.11 |0.11 | LGOO0O0O:Surf[0]
Pitched roof 0.16 |- - No pitched roof: build . b
— : e e Energy Production by Technology [kWh/m’]
Flat roofs 0.18 |0.11 |0.11 | LGOOOO0O:Surf[1)
Windows** and roof windows 16 1.2 12 LG000001:Surf[2) Actual Notional
Rooflights*** 22 - - No roof lights in building Photovoltaic systems 0 0
Personnel doors 16 1.15 |16 LGO000007:Surf[ 1] Wind turt - 0 0
:cgl:do acccssu& sxml:ar large doors ; 3 - - :o ;/uehr:do accoss"doors;:obmldlr;i y CHP generators 0 0
igh usage entrance doors - - o high usage entrance rs in building :
Ui = Liniting area-weighted average U-values WimX)) U .c = Calculated maumum indvidual element U-values (WO X solaf thefmal sﬁ(ems o 0
Uscas = Caloulated area-weighted average Uvalues Wim'X)) DISDIaCOd elcctnczty o 0
* Automatic U-value chack by The 100l oes not apply 10 Curtain walls whose Beniting standard is similir 10 that for windows
** Duplay windows and wumiar glaring are excluded from the U-value chedk *** Vakes for roofights refer 10 the harontal position
* For fre doors, Imiing U-value &5 1 8 Wim'K . >
N8 Nemrer roof verilatons (INC $Make verts) nor SMMmming pool basins are medelied o cheched aganst Te ImEng standards by the ool Energy & CO: Emissions summary
Air permeability Limiting standard This building Actual Notional
m?/(h.n¥) at 50 Pa 8 3 Heating + cooling demand [MJ/m’] ' 16.5 34.13

Primary energy [kWh, /m] 2428 273
Page 10f§ Total emissions [kg/m’] 224 | 253
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C.3 - Part L2 (Be Green) BRUKL.

BRUKL Output Document

G STRATEGY -

Compliance with England Building Regulations Part L 2021

Project name

ernment

Hayes Park West (Be Green) + PV

As designed

Date: Thu Sep 25 19:27:38 2025

Administrative information

Building Details
Address: Address 1, City, Postcode

Certifier details

Name: Hoare Lea

Telephone number: +44 1454201020

c

ertification tool

Calculation engine: Apache

Calculation engine version: 7.0.26

Address: 155 Azrtec West Almondsbury, Bristol, B532 4UB

Interface to calculation engine: |ES Virtual Environment

Interface to calculation engine version: 7.0.28
BRUKL compliance module version: vE.1.e.1

Foundation area [m']: 51.95

The CO;emission and primary energy rates of the building must not exceed the targets

Target CO. emission rate (TER), kgCO./m’annum 253

Building CO. emission rate (BER), kgCOJ/miannum 1.56

Target primary energy rate (TPER), kWhe/miannum 273

Building primary energy rate (BPER), kWhe/mannum 16.43

Do the building's emission and primary energy rates exceed the targets? BER =< TER | BPER =< TPER

The performance of the building fabric and fixed building services should achieve

reasonable overall standards of energy efficiency

Fabric alement Uatimin | Uscwie | Uicwe | First surface with maximum value
Walls* 026 |045 |05 | LGO0D0O0:Surf[3]

Floors 018 |01 | 041 | LGO0O000:Surfl0]

Pitched roofs 016 |- - No pitched roofs in building

Flat roofs 048 |[041 | 041 | LGOOD000:Surf1]

Windows"* and roof windows 16 1.2 12 LGO00001 :Surf[2]

Rooflights™" 22 - - No roof lights in building

Personnel doors? 16 115 |16 LGOO000T:Surf[1]

Vehicle access & similar large doors 1.3 - - No vehicle access doors in building

High usage entrance doors 3 - - Mo high usage entrance doors in building

Ui
U

* For fire doors, imiting Uvalue is 1.8 Wik

+= Limiting arsa-weighied average Ukvalues [Wim K}
Calculated area-weightsd average U-salues [Wiim]]

Uscse = Calculaied maximum indridual element Usalues (Wil

* Auriomasc U-valse check by the fool does not apply o curtain walls whose limisng standard is similar to that for wandows.
= Display windows and simiar glazing are exxclded from the U-walue chsck.

*** Values for roofights refer io the honzontal posson

NB: Mefher roof ventilaions (nC. Smoke Yents) nor Ssimming pool basins are modellsd or checked against e imiting standards by the ool

Air parmeability

Limiting standard

This building

mef{h.mé) at 50 Pa

&

3

Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Notional % Area Building Type

Actual
Floor area [mr] 303.7 303.7 21
External area [m] 651.6 651.6
Weather LOMN LON
Infiltration [m*/hm?@ S50Pa] 3 3
Average conductance [W/K] 102 18542 78
Average U-value [WimK] 016 0.28
Alpha value®™ [%] 25 10

* Purcaniige of B bulding's avirigs bl sk coaficant which & dus o Bl bridging

Energy Consumption by End Use [kWh/m?]

Actual
Heating 0r7
Cooling 028
Auxiliary 322
Lighting 923
Hot waler 218
Equipment* 58.65
TOTAL*™ 15.68

MNotional
242
0.59
3.16
1047
207
58.65
18.41

* Ervagry el by aquipissent dous nol counl lowards B lolal for consussplion o calculting emissions
*= Total s el of any skeciisl snengy depieced by CHP genanaton, i applicabl

Energy Production by Technology [kWh/m’]

Actual Notional
Phatovoltaic systems 4 B6 0
Wind turbines ] 0
CHP generators i} i}
Solar thermal systems 0 ]
Displaced eleciricity 4.86 0

Energy & CO, Emissions Summary

RetailiFinancial and Professional Services

Holels

Actual
Heating + cooling demand [Mlin] | 16.5
Primary energy [kKiWh. iri'] 16.43
Total emissions [kg/m| 1.56

Notional

3413
273
253

25



HAYES PARK WEST
SHALL DO HAYES DEVELOPMENTS
LTD

Appendix E: Heat Pump system datasheets and efficiency

calculation.

Heating Product Information

SUSTAINABILITY

STAGE 2 REPORT - ENERGY AND
OVERHEATING STRATEGY -

REV. PO2

* MITSUBISHI
ELECTRIC

FTC7 Packaged Cylinder

For Ecodan Monobloc Units

Key Features: Key Benefits:

B A+ hot water efficiency (Range A+ to F)
W Stylish and modern aesthetics

B Packaged hot water, heating and controls
W Colour touch screen control

B MELCloud enabled

@ Minimised energy consumption
B Flexible product placement

W Plug and play simple installation
B Intuitive user friendly operation

B Remote control, monitoring, maintenance
and technical support

) L1
== ™SmELCioud

ecodan.co.uk

HOARE LEA@

ecodan

Renewable Heating Technology

Heating Product Information

26

FTC7 Packaged Cylinder
For Ecodan Monabloc Units
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* MITSUBISHI
ELECTRIC

Monobloc Air Source Heat Pump R32

Key Features: Key Benefits:

B A+++ heating efficiency (Range A+++ to D)

W Ultra quiet noise levels

B Uitra low running cost
W Flexible product placement

B Maintains full heating capacity at low temperatures B Confident and quick product selection

W Zero carbon solution
B MELCloud enabled

PSMELCIoud ==

B Help to tackle the climate crisis
B Remote control, monitoring, maintenance and
technical support

HOARE LEA@

Ecodan R32
Monobloc Air Source Heat Pump

Heating Product Information

OUTDOOR UNIT

NOMINAL HEATING CAPACITY

HEAT PUMP SPACE £ Rating
HEATER - 55°C n 28 Water outlet temperature 45°C

SCOP LS
HEAT PUMP SPACE 1P Rating
HEATER - 35°C n

S0P NS 10.0
HEAT PUMP COMEINATION ErP Rating A+ Rargd A+ 0 F)
HEATER - Lange Profik et 185%
HEATING ety BN G0
(A-TIW35) Frawet gt (4 188 80

o0 320 §
OPERATING AMBIENT TEMPERATURE (*C DE) 20~ +35 E
S0UND DATA ™ pIEA & 60
WATER DATA Fipewark i 73

Flom Radis | 1w

Wakee Fros a0 40
DIMENSIONS (mm) Width 1060

Ot &850

Haght 120 20
WEIGHT (i) =
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FTC7 Pre-Plumbed Cylinder Standard
For Ecodan Monobloc Heat Pumps

Key Features: Key Benefits:

B Pre-Plumbed and Pre-Wired

B DHW Plate Heat Exchanger combined
with scale trap

B Low Loss Header
W Colour touch screen control
# MELCioud enabled

B Pilug and play simple installation
B Excellent hot water recovery times

B Automatic heat pump flow rate regulation
B Intuitive user friendly operation

B Remote control, monitoring,
maintenance and technical support

== PSMmELCIoud

P
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ecodan

Renewable Heating Technology

FIC7 Pre-Plumbed Cylinder Standard

Heating | Product Information For Ecodan Monobloc Heat Pumps
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