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CAVEAT

This document has been prepared for the titled project, or named part thereof, and should not be
relied upon or used for any other project or part as the case may be, without an independent check
being made on it. Clancy Consulting shall not be liable for the consequences of using this document
other than for the purpose for which it was commissioned, and any user and any other person using
or relying on this document for such other purpose, agrees and will by such use or reliance be taken
to confirm this agreement to indemnify Clancy Consulting for all loss or damage resulting therefrom.
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Figure 1: Thermal Model Image of Proposed Building
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1. Introduction

The following document outlines the planning energy strategy required for the proposed
development at:
Olive School, Heywood St., Cheetham Hill, Manchester

1.1 Site Description

Olive Primary School, Manchester is to be based Heywood Street, Cheetham Hill. The development
is proposed on a piece of land that is currently in use as Bignor Street Park.

The two form-entry, two-storey school, car park, and multi-use games area would be built on the

northern half of the three-acre site. The southern section, currently home to a cricket pitch, would be
home to a sports pitch and two cricket batting nets that will be available for public use.

~ IBellotst

Figure 1: Site Location
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1.2 Development description

The new 2 Form Entry school will be designed for a Published Admission Number (PAN) of
60 primary school pupils, reception year to Y6, with an overall capacity of 420.

The proposed new school building will provide a modern teaching space, in line with the
Department of Education requirements and the standards of the current Building Bulletins. The
organisation of the teaching accommodation will be rationalised, allowing consolidation into one
hybrid building over ground and first floor. This will provide staff and pupils with flexibility to have
the accommodations arranged in most suitable way over two storeys, whilst providing minimal
travel distances and maximised teaching time.

The new Building will be located in the northeast corner of the site and close to Peacock Hall
Road.

- Table A outlines building fabric criteria which can be utilised to achieve compliance.

- Table B outlines system performance criteria which can be utilised to achieve compliance.

- Appendix A provides the rationale for the allocation of on-site Low and Zero Carbon
technologies and renewables.

During the design period the proposals will be examined in detail and will be the subject of more
refined analysis. This detailed analysis will be based on the actual details intended for construction
to confirm and / or modify the following information.
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2 Terms of Reference

This Energy Statement seeks to demonstrate that the design intent for the scheme as well as the
commitment to aligning with the Councils aspirations and wishes to deliver sustainable
developments. The energy strategy for the scheme has been developed using the following
regulations and planning policies.

2.1 Building Regulations

The Building Regulations Approved Document Part L (Conservation of Fuel and Power) 2021 outline
the requirements for reductions in carbon emissions and primary energy usage required for new
developments.

The scheme has been initially reviewed against the requirements of Building Regulations Part L Vol
2 ‘Building other than dwellings’ utilising Dynamic Simulation Modelling (DSM).

2.2 National Planning Policy (2021)

Paragraph 152 The planning system should support the transition to a low carbon future in a changing
climate, taking full account of flood risk and coastal change. It should help to shape places in ways
that contribute to radical reductions in greenhouse gas emissions, minimise vulnerability and improve
resilience; encourage the reuse of existing resources, including the conversion of existing buildings;
and support renewable and low carbon energy and associated infrastructure.

Paragraph 153 pPlans should take a proactive approach to mitigating and adapting to climate change,
taking into account the long-term implications for flood risk, coastal change, water supply,
biodiversity and landscapes, and the risk of overheating from rising temperatures. Policies should
support appropriate measures to ensure the future resilience of communities and infrastructure to
climate change impacts, such as providing space for physical protection measures, or making
provision for the possible future relocation of vulnerable development and infrastructure.

Paragraph 154 New development should be planned for in ways that:

a) avoid increased vulnerability to the range of impacts arising from climate change. When new
development is brought forward in areas which are vulnerable, care should be taken to ensure that
risks can be managed through suitable adaptation measures, including through the planning of green
infrastructure; and

b) can help to reduce greenhouse gas emissions, such as through its location, orientation, and
design. Any local requirements for the sustainability of buildings should reflect the Government’s
policy for national technical standards.

Paragraph 155 T help increase the use and supply of renewable and low carbon energy and heat, plans
should:

a) provide a positive strategy for energy from these sources, that maximises the potential for suitable
development, while ensuring that adverse impacts are addressed satisfactorily (including cumulative
landscape and visual impacts).

b) consider identifying suitable areas for renewable and low carbon energy sources, and supporting
infrastructure, where this would help secure their development; and

¢) identify opportunities for development to draw its energy supply from decentralised, renewable, or
low carbon energy supply systems and for co-locating potential heat customers and suppliers.
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Paragraph 156 | pcal planning authorities should support community-led initiatives for renewable and low
carbon energy, including developments outside areas identified in local plans or other strategic
policies that are being taken forward through neighbourhood planning.

Paragraph 157 |n determining planning applications, local planning authorities should expect new
development to:

a) comply with any development plan policies on local requirements for decentralised energy supply
unless it can be demonstrated by the applicant, having regard to the type of development involved
and its design, that this is not feasible or viable; and

b) take account of landform, layout, building orientation, massing, and landscaping to minimise
energy consumption.

2.3 Manchester City Council Core Strategy

The Manchester City Council, Manchester Core Strategy 2012 to 2027 document and planning
policies have been utilised for the assessment as follows. The following policies are extracted from
the Manchester Core Strategy Document:

2.3.1 Policy EN 4 - Reducing CO2 Emissions by Enabling Low and Zero Carbon
Development

The Council will seek to reduce fuel poverty and decouple growth in the economy, growth in CO2
emissions, and rising fossil fuel prices, through the following actions:

o All development must follow the principle of the Energy Hierarchy, being designed:
o to reduce the need for energy through design features that provide passive heating,
natural lighting, and cooling
o to reduce the need for energy through energy efficient features such as improved
insulation and glazing
o to meet residual energy requirements through the use of low or zero carbon energy
generating technologies

o Wherever possible new development and retrofit projects, including energy generation plant,
must be located, and designed in a manner that allows advantage to be taken of opportunities
for low and zero carbon energy supplies.

o Where possible new development and retrofit projects will be used as a mechanism to help
improve energy efficiency and provide low and zero carbon energy supplies to existing
buildings.

e Where appropriate new development and retrofit projects will be required to connect to and/or
make contributions to low or zero carbon energy schemes and/or to incorporate provision to
enable future connection to any existing / potential decentralised energy schemes.

e The use of building materials with low embodied carbon in new development and
refurbishment schemes.

2.3.2 Policy EN 6 - Target Framework for CO2 reductions from low or zero carbon energy
supplies

Applications for residential development of 10 or more units and all other development over 1,000
sg m will be expected as a minimum to meet the target shown in Tables 12.1 or 12.2, unless this
can be shown not to be viable. This should be demonstrated through an energy statement, submitted
as part of the Design and Access Statement. Such a statement will be expected to set out the
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projected regulated energy demand and associated CO2 emissions for all phases of the
development.

Developments smaller than the above threshold but involving the erection of a building or substantial
improvement to an existing building will also be expected to meet the minimum target, where viable,
but will not be expected to submit an energy statement.

The target framework relates to three broad development locations and their potential for low and
zero carbon, decentralised energy. The areas are defined as follows:

e Target 1 Network development areas: Locations where the proximity of new and existing
buildings, the mix of uses and density of development provide the right conditions to support
district heating (and cooling).

e Target 2 Electricity intense areas: Locations where the predominant building type has an all-
electric fit-out such as retail units and leisure complexes.

e Target 3 Micro-generation areas: Locations where lower densities and a fragmented mix of
uses tend to mean that only building scale solutions are practical.

Domestic CO, emissions reduction targets (Table 12.1)

Target % Minimum requirement

CHP/district heating anchor or
connection or where not feasible a 15%
increase on Part L 2010

Target 1.
Network development area

Target 2:
Electricity intense buildings

Target 3:
Micro generation area

+15% increase on Part L 2010

+15%increase on Part L 2010

Non-domestic CO, emissions reduction targets (Table 12.2)

Target % Minimum requirement

CHP/district heating anchor or
connection or where not feasible, a 15%
increase on Part L 2010

Target 1.
Network development area

Target 2:

Electricity intense buildings

(Applies to commercial uses with a high proportion of
emissions from electricity use (>45 kg CO2/m?))

Target 3:
Micro generation area

+10%increase on Part L 2010

+15% increase on Part L 2010

Where the CO2 emissions reduction required under any future revision to Part L of the building
regulations becomes greater than the '% Minimum requirement’, the reduction required under
building regulations would apply.

Where the Council identifies an 'allowable solution’, for example within an energy proposals plan,
that would produce higher carbon reductions at no extra cost than that of achieving the '% Minimum
requirement' (or required under building regulations if greater) the higher percentage reduction will
be required. The cost comparison is based on the cost of incorporating the 'allowable solution' at
design stage.
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The energy statement will be required to be submitted at the outset of any proposed development
(outline application or before). Developers will be permitted to use green infrastructure elements
such as green roofs, green walls, street trees and waterways to contribute to compliance with CO2
mitigation, subject to the energy statement incorporating evidence such as modelling to demonstrate
compliance.

Guidance on what the energy statement should contain and how to decide which target applies to a
development proposal is given in Appendix A of the policy.

2.3.3 Policy DM 1 - Development Management
All development should have regard to the following specific issues for which more detailed guidance
may be given within a supplementary planning document:-

o Appropriate siting, layout, scale, form, massing, materials, and detail.

Impact on the surrounding areas in terms of the design, scale, and appearance of the

proposed development. Development should have regard to the character of the surrounding

area.

o Effects on amenity, including privacy, light, noise, vibration, air quality, odours, litter, vermin,
birds, road safety and traffic generation. This could also include proposals which would be
sensitive to existing environmental conditions, such as noise.

e Accessibility: buildings and neighbourhoods fully accessible to disabled people, access to

new development by sustainable transport modes.

Community safety and crime prevention.

Design for health.

Adequacy of internal accommodation and external amenity space.

Refuse storage and collection.

Vehicular access and car parking.

Effects relating to biodiversity, landscape, archaeological or built heritage.

Green Infrastructure including open space, both public and private.

The use of alternatives to peat-based products in landscaping/gardens within development

schemes.

Flood risk and drainage.

e Existing or proposed hazardous installations.

e Subject to scheme viability, developers will be required to demonstrate that new development
incorporates sustainable construction techniques as follows (In terms of energy targets this
policy should be read alongside policy EN6 and the higher target will apply):-

a) For new residential development (note that the requirement to meet Code for
Sustainable homes targets has been removed from planning policy)

b) For new commercial developments to demonstrate best practice which will include the
application of the BREEAM (Building Research Establishment Environmental
Assessment Method) standards. By 2019 provisions similar to the Code for Sustainable
Homes will also apply to all new non-domestic buildings.

2.4 Greater Manchester Spatial Framework Revised Draft 2019

Greater Manchester Spatial Framework Revised Draft 2019 supports the council’s strategies which
include underpinning the ambition to become a carbon neutral city 2038.

Objective 7 of the document ensures Greater Manchester is a more resilient and carbon neutral city
region which will:

© Clancy Consulting 2020 Page 10 of 27
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o Promote carbon neutrality of new development by 2028

¢ Promote sustainable patterns of development that minimise the need to travel and
contribute to cleaner air

e Locate and design development to reduce car dependency

o Facilitate provision of infrastructure for cleaner vehicles

e Improve energy efficiency and the generation of renewable and low carbon energy.

Policy GM-S2 is a policy that supports objective 7 and has the aim of delivering a carbon neutral
Greater Manchester no later than 2038. Part of this policy is to take a positive approach to renewable
and low carbon energy schemes. Keeping fossil fuels in the ground. It also provides an energy an
energy hierarchy as follows:

i.  Minimise energy demand,;
ii. Maximise energy efficiency;
iii.  Utilise renewable energy;
iv.  Utilise low carbon energy; and
v.  Utilise other energy sources.

Incorporate adequate electric vehicle charging points to meet likely long-term demand;
Where practicable, connect to a renewable/low carbon heat and energy network;

Achieve a minimum 20% reduction in carbon emissions (based on the dwelling emission or building
emissions rates) through the use of on site or nearby renewable and / or low carbon technologies;
and

Include a carbon assessment to demonstrate how the design and layout of the development sought
to maximize reductions in whole life CO2 equivalent carbon

emissions.

Policy GM-S4 considers increasing resilience so that development of Greater Manchester will be
managed so as to increase considerably the capacity of its citizens, communities, businesses, and
infrastructure to survive, adapt and grow in the face of physical, social, economic, and environmental
challenges.

One of the measures includes designing indoor and outdoor environments to provide a reduction
and respite from more extreme temperatures and winds associated with climate change and greater
urbanisation.

Policy GM-S6 tackles air pollution and improving air quality focusing particularly on locations where
people live, where children learn and play, and where air quality targets are not being met.

One of the measures includes restricting and carefully regulating developments that would generate
significant point source pollution such as some types of industrial activity and energy generation.

2.5 Manchester City Councils Climate Emergency Declaration 10" July 2019

The declaration looks to deliver the zero-carbon target by 2038 and determine if an earlier target can
be possible. To become carbon neutral at the earliest possible date.
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2.6 Manchester City Council Climate Change Framework

Manchester Climate Change Framework for 2020-2025, builds on the Draft Manchester Zero Carbon
Framework 2020-38, which was published in February 2019 and Manchester City Council's
declaration of a climate emergency in July 2019. This gives a target for the 2020-25 period to reduce
direct CO2 emissions by at least 50% to stay within carbon budget targets. This is to support
Objective 1 of the document which includes staying within our 15 million tonne carbon budget for
2018-2100,

The Framework recognises that the UK gas supply will take a long time for decarbonisation with
biogas and / or hydrogen and that to stop using gas will promote decarbonisation because of the
opportunity available for reducing carbon emissions associated with grid electricity. Therefore,
moving buildings to electric heating, air source heat pumps and zero carbon district heating provide
a more immediate carbon reduction benefit.

The Framework wants to ensure new developments in the city don’t eat into our limited carbon
budgets and add to the already significant retrofit challenge. This means that we need them to be
built and operated to zero carbon standards as soon as possible.

2.7 Places for Everyone (August 2021)
The overarching requirements to achieve carbon commitments are:

e Be carbon neutral by 2038

e Hold cumulative carbon dioxide emissions to within our carbon budget

¢ Initiate a programme of mitigation to reduce emissions including by:

o Significantly upscaling solar photovoltaic energy;

Reducing heat demand in homes;
Moving away from carbon intensive gas as the primary source of heat;
Reducing heating and cooling demand for public and commercial buildings;
Increasing biofuel use;
Enable sustainable choices for travel and decarbonise transport;
Significantly upscaling building retrofit; and
Increase the delivery of nature-based solutions and biodiversity net gain.

O O O O O O O

Within Policy JP-S2 has the following requirements:

Incorporate adequate electric vehicle charging points to future proof for the likely long-term demand,
taking account of the potential maximum energy demand for the site

Where practicable, prioritise connection to a renewable energy/heating/cooling network in the first
instance or a low carbon energy/heating/cooling network that is adaptable to non-fossil fuels at a
later date.

For non-residential developments, achieve at least BREEAM excellent standard for the ‘Ene 01 —
reduction of energy use and carbon emissions’ category rising to ‘BREEAM Outstanding’ equivalent
for ENEO1 from 2028

Include a detailed energy statement to demonstrate via site relevant evidence how the development
has sought to maximize reductions in carbon emissions in line with relevant policy targets, including
the minimisation of overheating risks and appropriate measures for post occupancy evaluation.
Whole life cycle emissions should be considered where possible.

© Clancy Consulting 2020 Page 12 of 27
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3 Confirmation of Scope and Route to Compliance

3.1 Energy Hierarchy

This development follows the principles to make the fullest contribution to minimising carbon dioxide
emissions in accordance with the following energy hierarchy:

| ==—p BeLean
. use less energy

e Be clean: supply energy efficiently w—p- Be Clean

e Be green: use renewable energy

- Be Green

Relative Importance

3.2 Fabric Performance

The intention is to adopt an enhanced building fabric based on values which are equal or better than
the minimum required for compliance with Building Regulations AD Part L 2021 as outlined in Table
‘A" below. This will minimise the building energy demand and contribute towards Building
Regulations compliance. Also, the performance against the LETI design guide suggested fabric U-

values for a school have been shown for reference.

Part L minimum LETI Pronosed for | 'MProvement
Description 2021 Suggested = P = Relative to
42%
External Wall 0.26 W/m?.K area- 0.12-0.15 )
weighted average W/m2. K 0.15 W/m=.K Improvement
44%
Ground Floor 0.18 W/m?K area- 0.10-0.12 .
weighted average W/mZ2.K 0.10 W/m=.K Improvement
25%
0.16 W/m? K area- 0.10-0.12 )
Roof U-Value weighted average W/mZ2.K 0.12 W/m<.K Improvement
. 25%
Window U- 1.6 W/m?K area- 1.0-1.2 .
weighted average W/m2K 1.2 W/m=.K Improvement
0.32
Glass G-value N/A 04-0.3 (BS EN 410)
2 : 25%
Door /Glazed 1.6 Wim"K area 1.2 W/m?.K 1.2 W/m2.K Improvement
door U-Value weighted average
0,
SIS s m¥ha) @50 | <im3(hm2) | 3mIhmI@ | r?)\zlfmem
Permeability Pa @ 50 Pa 50 Pa P

Table A — Proposed fabric performance
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The building incorporates passive design measure to limit the amount of energy used by building

services systems. These include the following:

Passive stack ventilation will be included in classrooms to
provide crossflow ventilation in conjunction with openings on
the fagade. The stack ventilation increases the driving force for
natural ventilation over that of single sided ventilation. This will
enable natural ventilation to meet the needs of occupants for
a greater proportion of the year which will save on energy
required for mechanical ventilation. The increased ventilation
will also assist in maintaining comfortable temperatures within
summer negating the need for comfort cooling now and in the
future.

Exposed thermal mass along with night-time cooling will also be
provided within classroom areas. The exposed concrete soffit
will absorb heat energy during the day and then this heat will be
purged from the building in summer at night when it is cooler.
This will assist in maintaining comfortable temperatures within
summer negating the need for comfort cooling now and in the
future.

Highly selective glazing is proposed that will limit the amount of

solar gain while maximising the amount of natural day light. This

is achieved using coatings on the glass to reduce the amount of
infrared that passes into the room while maximising the visible

light portion of the electromagnetic spectrum.

3.3.1 Building Services Performance

Refectance

Re-radated olawards

|
T

Qutsida

Insida

Diresct Transmillares:

Fe-radiated imwands

Furthermore, efficient systems will be adopted as outlined in Table B below to minimise the building
energy consumption and contribute further towards a passive and sustainable building which is
compliant with Building Regulations.

Description

Building Services Systems

Space
Heating &
Cooling

Ventilation

System Type: Heater
Battery

e Heating SCOP: 3.00
o Variable speed pumps

Sensor across pump

Heating SCOP: 3.00
Variable speed pumps
Sensor across pump

Office Areas Office Area
Classrooms (perimeter) (landlocked)

System Type: LST Rads

System Type: Heater
Battery
Heating SCOP: 3.00
Variable speed pumps
Sensor across pump

System: Hybrid
Hybrid SFP: 0.164 W/l/s
Heat Recovery
Efficiency: 42%
Demand Control
Ventilation with gas

Mech Vent + Heat
Recovery
SFP 1.5 W/l/s
Heat Recovery
Efficiency: 80%

Natural Ventilation

© Clancy Consulting 2020
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sensor and speed
control of fan.

Lighting .

130 Luminaire Lumens
per circuit Watt
Daylight Dimming
Absence Detection

130 Luminaire Lumens
per circuit Watt
Daylight Dimming
Absence Detection

130 Luminaire
Lumens per circuit
Watt

Absence Detection

Table B — Proposed efficient building services system

Building Services Systems

Description

Space
Heating &
Cooling

System Type: LST Rads
Heating SCOP: 3.00
Variable speed pumps
Sensor across pump

System Type: LST Rads
Heating SCOP: 3.00
Variable speed pumps
Sensor across pump

. . Toilets / Hygiene Hall
Circulation Room, Cleaner St

System Type: Radiant
Panels
Heating SCOP: 3.00
Variable speed pumps
Sensor across pump

Ventilation

Supply vent (Via MVHR)
SFP 1.5 W/l/s
Heat Recovery
Efficiency: 80%

Extract Vent (Via MVHR)
SFP 1.5 W/l/s
Heat Recovery
Efficiency: 80%

Natural Ventilation
(Windcatcher Zero)

Lighting

110 Luminaire Lumens
per circuit Watt
Presence Detection
Daylight Switching
(Stairs)

110 Luminaire Lumens
per circuit Watt
Presence Detection

130 Luminaire
Lumens per circuit
Watt

Daylight Dimming
Absence Detection

Air Source Heat Pump

SCOP: 2.2

Hot water Storage 4No 500 litre vessels

550 metres of secondary flow & return pipework

Secondary pump with timeclock control or scheduled from BMS

Domestic Hot
Water

Management &
Control
Features

Table C — Proposed efficient building services system. (Continued)

e Automatic Monitoring & Targeting with alarms with out-of-range values

3.3.2 Renewable Energy Systems

Renewable and low carbon energy systems have been considered inline with Building Regulations
regulation 25A. Details of the assessment can be seen in section 7 (Appendix A). From this
assessment photovoltaic panels and air source heat pumps were deemed the best renewable or low
carbon systems that were appropriate to the building and aligned with the Councils aspirations.

Provision for a new photovoltaic system is proposed on the majority of the roof area. The current
proposal is for approximately 430m? of panel area facing east/west at an inclination of 10°, which will
provide approximately 90 kWp. The modelling of the PV estimates an annual output of 70.5 MWh of
electricity.

Air source heat pumps are also proposed for both space heating and domestic hot water production.
Space heating will be provided by a Low Temperature Hot Water (LTHW) pipework distribution
system serving radiators, heater batteries and radiant panels.

© Clancy Consulting 2020 Page 15 of 27
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4 Building Regulation Part L Thermal Modelling

4.1 Introduction

IES accredited software, version 2022.1.2.0 was used to create a model of the building. IES
automatically generates the Notional Building from which the Notional Building CO, emission rate
and primary energy rate are calculated. The Target emission rate (TER) and Target Primary Energy
Rate (TPER) is subsequently calculated and compared with the Actual Building emission rate (BER)
and Actual Primary Energy Rate .

The thermal model used the fabric performance of Table A along with the Building Services
equipment and efficiencies as shown in Table B and Table C . The relevant excerpts from BRUKL
document are shown in Section 8 (Appendix B)

4.2 Results
Carbon Emisions Comparison Between Part L 2021 Target and Actual Building
12000
Total Emissions (kgCO2 per year),
10000 9827

8000

103%
Reduction

Total Emissions (kgCO2 per year),
-295

6000

4000

2000

Total Emissions ;kgcoz per year)

-2000

M PartL 2021Target @ Actual Building

The Part L thermal dynamic simulations shows that the proposed building and building services can
achieve a 103% improvement on Part L 2021 target which exceeds the planning Policy EN 6
requirement. This is a reduction of 10.1 Metric tonnes of carbon dioxide emissions per year

The proposal is to provide a fabric first solution by minimising heat loss through the thermal elements.
The thermal elements are within the suggested performance range of the LETI guide except for the
building air leakage.

All building services systems utilise electric and will not use fossil fuels for regulated energy and
therefore will take advantage of the decarbonisation of grid electricity and meet the ‘nearly zero
carbon emissions’ standard within Part L 2021.
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During the design stage, the proposals will be subject to more refined modelling based on the final
building form, construction details and building services systems to optimise the design.

5 BREEAM

Manchester City Council Policy JP-S2 requires the building to achieve BREEAM Ene01 ‘Excellent’
rating, which is a benchmark for the EPRnc of 0.4. This raises to ‘Outstanding’ EPRnc of 0.6 by 2028.

The initial Part L calculation shows and that the building currently achieves an EPRnc of 0.98, which
far exceeds the Councils requirements for BREEAM Ene01 ‘Excellent’ rating and the ‘Outstanding’
requirement for 2028.

The results from the BREEAM calculator are shown in section 9

6 Conclusion

This development follows the principles to make the fullest contribution to minimising carbon dioxide
emissions in accordance with the energy hierarchy as follows:

Be Lean

Passive design measure including excellent building fabric performance, stack ventilation, Hybrid
ventilation and utilising exposed thermal mass has been used to minimise the regulated energy
demand and negate the need for cooling. These measures will have the longest impact on carbon
savings, most of them for the life of the building.

Be Clean

There are no heat networks found on the Assaociation for Decentralized Energy websites interactive
map and following an online review there are no proposed heat network for the area and there is
unlikely to be one due to the low energy density of the area.

Due to changes in grid carbon factors, gas CHP is not appropriate as it increases carbon emissions
over that of using direct electricity.

Therefore, no emissions reductions have been included for the ‘clean’ measures for this building
Be Green

The building services exclude the use of combustion equipment for providing space heating and hot
water and therefore there will impose no additional local pollution sources associated with the
regulated building services. This aligns with GM-S6 which tackles air pollution and improving air
quality

All building services systems utilise electric and will not use fossil fuels for regulated energy and
therefore will take advantage of the decarbonisation of grid electricity and meet the ‘nearly zero
carbon emissions’ standard within Part L 2021.

Provision for a new photovoltaic system is proposed on the majority of the roof area. The current
proposal is for approximately 430m? of panel area facing east/west at an inclination of 10°, which will
provide approximately 90 kWp. The modelling of the PV estimates an annual output of 70.5 MWh of
electricity.
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Part L 2021 target in line with planning policy EN 6

The building is predicted to achieve a 103% carbon emission reduction against Part L 2021 in line
with planning policy EN 6 and exceeds Policy GM-S2 for 20% reduction against the BER. This has
been achieved through passive design, excellent building fabric performance and renewable
technology.

Climate Change Resilience

The building will be designed to avoid the risk of overheating to meet thermal comfort requirements
of DfE against the future 2080 weather year (Low emission scenario) and will be adaptable to also
achieve internal thermal comfort conditions against the future 2080 weather year (high emission
scenario). These scenarios represent a 2°C and 4°C global warming scenarios respectively.

This meets Policy GM-S4 of providing indoor environments to provide a reduction and respite from
more extreme temperatures
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7 APPENDIX A: Regulation 25A Assessment

7.1 Introduction
7.1.1 Purpose of Study

This report considers the technical, environmental, and economic feasibility of using high-efficient
alternative systems in the construction.

The Building Regulations are technology neutral and do not require that high-efficiency alternative
systems or other low and zero carbon systems are installed. However, where a technology is feasible
but not included in the design, then consideration of making the building easily adaptable by
facilitating the integration of any feasible technology will be included if appropriate.

This assessment has been carried out at RIBA Stage 2 (Concept Design).
7.1.2 Limitation

This report considers high efficient systems at a high level and considers its feasibility on physical
limitations of the site and known issues associated with each technology. It is recognised that the
development of any energy strategy is an iterative process that takes into account development
needs, end user's requirements, site restrictions and changes to legislation and incentive
programmes. Any considered system will need further detailed analysis prior to specification and
installation.

7.2 High Efficient Alternative Systems
7.2.1 Wind - Micro scale

Technology Description

Wind turbines harness energy from wind and convert it into electricity. Wind
passing over the blades causes them to rotate, and the blade rotor axle passes
through an electricity generator. The electrical output is passed through a
control system and then an inverter which is connected to the buildings mains
electrical system. The inverter ensures that the alternating current electricity
produced by the turbine is synchronous and in phase with the mains electrical

supply.

Not Economically Feasible - Wind speed results would suggest that a wind turbine would not be
economically viable.
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7.2.2 Wind - Large and Medium scale

Technology Description

Medium (30m — 80m overall height to blade tip) and large turbine (80m+)
can be used for a large building or groups of buildings. A ‘private wire’
system can deliver electricity to each building with any surplus being
exported to the grid. Other factors to consider include risk of collision with
low flying aircraft and interference with radar as well as visual impacts,
shadow flicker and noise.

Not Technical Feasible - residential location would not be approriate for Large turbine

7.2.3 Solar Photovoltaic Panels

Technology Description

Photovoltaic (PV) systems convert energy from the sun into electricity
through semiconductor cells. When sunlight reaches the
semiconductor material, direct current is generated. In most systems,
this is then converted into alternating current by means of an inverter,
which is fed into the dwelling’s mains electrical system.

Feasible - It is currently proposed to include PV's within the design

7.2.4 Solar Thermal

Technology Description

Solar thermal systems harness energy from the sun to heat water.
Various systems are available, but generally a solar thermal
collector, installed at roof level, absorbs the sun’s energy, and
transfers it into a liquid (normally a water/antifreeze solution). This
liquid is circulated through a heat exchange coil where its heat is
transferred. Generally solar thermal systems are used to heat
domestic hot water or swimming pool water.

Less Desriable - Savings in energy and carbon are greatly reduced when paired with ASHP
generated domestic hot water

© Clancy Consulting 2020 Page 20 of 27


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=rQQ7vEIt-hcvgM&tbnid=HHX-n-RkBbwCMM:&ved=0CAUQjRw&url=http://pouvaleye.blogspot.com/&ei=DwcXU4GJH866hAf45oH4Aw&bvm=bv.62286460,d.bGQ&psig=AFQjCNGEq24hST-WXSY-CRZEgowoV_yKkQ&ust=1394104348168916

clanc Job No.: 7/10197
((‘ Consultingy Rev: P1

~
p '\ A Heated air

7.2.5 Solar Air Heating

Technology Description

Solar air heating systems collect solar energy to heat air. The air can
be used to pre-heat ventilation air, heat air inside a building or to heat
water. A basic system comprises a solar collector and a hot air
distribution system. Solar air systems can also incorporate thermal i
storage using either the thermal mass of the building or dedicated
thermal stores, such as a rock store. The solar collectors can be
purpose-built panels or a glazed cavity over an existing facade.

/11717

Perforated absorber

Not technically Feasible - No centralised supply mechanical ventilation to take advantage of solar
air system

7.2.6 Aero-Thermal / Air Source Heat Pump

Technology Description

Air source heat pumps extract heat from the outside air or warm exhaust air. The
heat can then be used for heating and domestic hot water. The heat pump
efficiency is related to the difference between the source temperature and supply
temperature, therefore in winter, when heat is most needed the efficiency and
output reduces. Noise from the external unit also has to be considered.

Feasible - It is currently proposed to include air source heat pumps for space heating and domestic
hot water generation

7.2.7 Ground Source Heat pumps

Technology Description

Ground source heat pumps extract heat from the ground by either horizontal
coils or vertical bore holes. The heat can then be used for heating and
domestic hot water. A ground source heat pump system absorbs heat from
the ground and releases it at a higher temperature for use within a building.
The ground has a more stable temperature than ambient air which often
results in higher overall efficiencies than an air source heat pump.

Not Economically Feasible - Much higher cost solution than airsource for approximately 25%
improvement in efficiency
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7.2.8 Hydrothermal / Surface Water Source Heat Pumps

Technology Description

Surface water (rivers, lakes, sea canal) can be used in an open
—loop or via submerged heat exchanger to extract heat to be
used for heating and domestic hot water. The choice of system
will depend on environmental consideration, quality of the water
and risk of biofouling of the pipework and heat exchanger (for
open-source systems)

Not Technically Feasible - No suitable surface water bodies which can be used for heat extraction

7.2.9 Hydropower

Technology Description

The energy from flowing water is used to generate electricity
using a turbine. Depending on the water flow and head of the
water course, different types of turbines are used. An
abstraction licence is required for all turbines, as the part of the
water course between extraction and insertion can be affected
by the reduced flow (this is known as the depleted or deprived
reach). This can impact on ecology, amenity, and navigation
needs.

Not Technically Feasible - No suitable water course within the boundaries of the development.

7.2.10 Biomass

Technology Description
Biomass is any plant-derived organic material that renews itself
over a short period. Biomass energy systems are based on p,
either the direct or indirect combustion of fuels derived from
those plant sources. The amount of carbon released from
burning the biomass is equal to the carbon absorbed when
growing. The only carbon associated with biomass is related to
processing and transportation.

Not Technically Feasible: Biomass heating does not align with the Council's Air Quality objectives
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7.2.11 Biogas

Technology Description
Biogas can be obtained from the breakdown of various s o
organic materials, by natural digestion. The gas | . o
generated can be used for burning or may be used in :
internal combustion engines as part of CHP systems.
Farm, food, and market waste products are particularly
good as source materials. Generally, plant is of an g
industrial nature and is more ideal co-located with light \
industrial or agricultural buildings.

AR tour sotion
Tonk

Not Technically Feasible - Inappropriate location for industrial type plant

7.2.12 Cogeneration (Also Known as Combined Heat and Power [CHP])

Technology Description

Combined heat and power is the generation of thermal and
electrical energy in a single process where both energy streams
can be utilised within buildings. Although the production of
electricity by CHP is less efficient than that achieved from
national power stations, the use of the heat that would otherwise
be rejected leads to net saving in primary energy.

Not Technically feasible - Due to changes in grid carbon factors, gas CHP is not appropriate as it
increases carbon emissions over that of using direct electricity.

7.2.13 Onsite Community Heating or Block Heating

A community heating scheme provides heat from a
central source to more than one building or dwelling via
a network of heating mains. Heat can be supplied from
conventional boilers or from renewable energy sources
or waste heat from power generation (Combined Heat
and Power). Community heating is most appropriate
were heating demand is required over a small area.
This is known as the heat usage density and is
measured in kWh/m? per annum.

Not Applicable - The building will utilise space heating and hot water from a centralised plant
rooms
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7.2.14 Offsite District Heating

Large scale or city centre district heating schemes have greater efficiency
where there is a greater energy density and diversity of load served. Where
buildings are in the locality of such systems consideration should be given
to using the thermal energy provided.

Not Technically Feasible - No offsite district heating system available
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8 APPENDIX B: BRUKL Document Excerpts
BRUKL Output Document ) HM

ompliance with England Building Regulations Part L 2

Project name

Olive School As designed

Date: Tue Dec 13 16:46:42 2022

Administrative information

Building Details Certification tool
Address: Address 1, City, Pasicode Calculalion engine: Apache
Calculation engine version; 7017
Interlace o calculation engine: 1ES Vindual Enviranment
Certifier details Interface to calculation engine version: 7.0.17
Marme: Nama BRUKL compliance module version: vi.1 c.d

Talephone number: Phons
Address: Strael Address, City, Pesicode

Foundation area [m']; 10144

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

Targel CO. emission rate (TER), kT /mianmum 4,66

Building GOy emission rate (BER), kg O/ miannum -0.14

Targel primary energy rate (TPER], kWh/nfanmum 43,02

Building primary energy rate (BPER), kWh'm’annum -5.88

Do the building's emission and primary enargy 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 element Usiirii | Uncaie | Uhcais | First surface with maximum value
‘Walls® 0.26 (015 | 045 | CO00D0C0-Surl[7]

Floors 018 [0 015 | 0100001 2:5ur{0)

Pitched roofs Q216 | - - Mo Pilched rools in bullding

Flat roofs 018 |02 |02 | C002D02E:Suri[1]

Windows** and roof windows 1.6 1.2 1.2 CO00000E:5ur1)

Rexaflighbs 2.2 - . Mes reof lghts in Building

Personnel doors® 1.6 .43 2 0000000A:-Suri1]

Vehiche access & similar large doors 1.3 - - Mo Vehicle access doors in building
High usage entranca doars 3 - - Mo High usage entrance doors in building
Wsmem Limting fraa-waighiad average L-aaliess :l'l'llll '\-:: Uipiem Catkeuiies mcomue imdiigusl aamant Uy as ||l'l 1Ky

Wacak = Calciilatad anga-waghied s LU-valuas WY

* Aulo=abs Uhvaiue cheok by the ool doss not apply to curtan walls whosa imibng siardard is smiler o that lor wndows

“* Duphay wincioree ard giimi lar glaging an axchesdsd irae the L-valus chack “* Wl bor paallighes caler 10 17 harfpenial position

* For lien doors., imiling Uleakm s 8.8 W0

MNB: Mathor oo! wenti alons [ino. smoke vanis) nor ssimming pool basns ane modoled of checked against the limiting standards by the toal

Air permeability Limiting standard This building
miho) &t 50 Pa a 3

Page 1 afg
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Technical Data Sheet (Actual vs. Notional Building)
| Area Building Type |

Actual Motional %% Area Building Type
Flaar area [mr) 2108.7 2108.7 setail'l il and Prode !
Extarnal araa [r] 40064 39914 SElALrankS A L Eslablishmenta Takedway
Weather MAN MAN R A e S
Infiliratian [reevheefad 50Pa)] 3 3
fverage conductance [WiK] 25732 125989 al
Average U-vales [Wims]  0.24 .42 e na: Honphla an
Alpha valus® [%] 24,53 10 . o )

* Precacings of thes Eeldiag’s. sramrmpn hosw b raror coar¥idion shich = des m dwerral Bedping

100 Kon-residential Instiutions: Edwecation

Energy Consumption by End Use [kWh/m®]

Actual Naotional

Heating 8.63 14.2
Cacling q 0
Auxilizry 4 65 5156
Lightis 6,09 6,76

Hed water 9.33 G.49
Equipmsant” 18.52 10,52
TOTAL®™ 28.7 J2.6

* Erarpy Lo by aquipmani doos a2 ooerd kraasde B ol lor cormurnpiizn a0 calcuhling emiegasy
** Tzl oa vl o vy -cliacincall ey dephisond by CH" geceraloma, @ azpkoibls

Energy Production by Technology [kWh/m’]

Actual Hotional
Photowvoltale systems 33.46 0
Wind turbines 0 4]
CHP generators L] 4]
Solar tharmal systems 1] 1]
Displaced sleckicity 3346 i)

Energy & CO. Emissions Summary

Actual Motional
Haating + cooling demand [Mlim’] 872 14203
Primary energy |I:'|'l'|'|-'|"r'|:| -5.88 49,02
Total emissions [ka'm’] -0.14 4 66
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9 APPENDIX C: BREEAM ENEO1 Calculator results

BREEAM UK

My Projects

Guidance v

Community w

Support v

Promate My Project w

Rev: P1

Energy performance - Building score

Heating and cooling demand energy performance ratio (EPRdem)
Primary consumption energy performance ratio (EPRpc)

CO;-eq energy performance ratio (EPRce2-eq)

Overall building energy performance ratio (EPRnc)

Total BREEAM credits achieved

Calculate score Clear

0.327

0.327

0.327

0.98

90
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