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This is the Energy Strategy Report proposed for a new school building at the Hinckley School, in
Hinckley, Leicestershire.

Consideration has primarily been given to the Planning Policy context prior to establishing an
Energy Strategy, with a priority given to efficiency. Low carbon and renewable technologies
have also been considered in the context of their environmental feasibility and financial viability.

A Net Zero Carbon Operational Energy Building for the proposed STEM Building have been
targeted in line with the Hinckley and Bosworth Borough Council aspirations and within the ethos
of the National Planning Policy Framework (NPPF).

A Part L2 2021 Building Regulations compliant building has been calculated to produce a
Baseline building from which carbon dioxide emission reductions can be determined. Further to
this, additional calculations have been produced utilising Passive measures such as
improvements to Building Fabric and Active measures such as high efficiency Building Services.

It is proposed that Heat Pump systems will be installed to generate Heating and Domestic Hot
Water and a Photovoltaic system that can generate 236,979 kWh/annum have been proposed
for this development to meet the Net Zero Carbon Operational Energy Target proposed by
Hinckley and Bosworth Borough Council.

The calculated energy consumption and carbon dioxide figures in this report are to be ufilised
only for the compliance of Planning Policy and for the determination of which Low Zero Carbon
technologies may be the most suitable for this project. Actual energy consumption of the
proposed building may be different to that calculated in this report, due to the operational use
of the building, such as occupancy levels and unregulated energy use.
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The Energy Strategy Report proposed for the new school building at the Hinckley School is set
out in the following sections of this report.

A new secondary school STEM Building is to be constructed, inclusive of teaching spaces,
laboratories, circulation, offices, stores and toilets. The project is a new build three storey STEM
Building located in the eastern part of Hinckley on the B4668.

The objective of this Energy Strategy is to outline how energy efficiency, low carbon and
renewable technologies have been considered as part of this project which are the
requirements of the National Planning Policy Framework (NPPF) and Hinckley and Bosworth
Borough Council Core Strategy.

Consideration has primarily been given to the Planning Policy context which is detailed in
Section 2.0. Other considerations are addressed in Section 3.0.

The subsequent sections aim to present how energy reduction been implemented for the
proposed scheme. Passive and Active design and energy efficiency are discussed in Section
4.0, and the feasibility of Low and Zero Carbon and Renewable Technologies are addressed in
Section 5.0.

Section 6.0 provides Additional Sustainability Considerations, Section 7.0 provides a summary of
Energy and Carbon Dioxide savings, Section 8.0 provides Running Cost information and Section
9.0 provides conclusions of the preferred options for the proposed new STEM Building.

The Main Building has been modelled based upon the latest Architects drawings provided by
Sense of Space, models and documents as of 27t January 2023.

Based on the architects’ drawings provided, a three-dimensional model has been constructed
using the building designer integrated in the EDSL TAS software suite. The model images are as
follows:
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Figure 1.1 — South Elevation View

Figure 1.2 — West Elevation View

SPLOOO1-JKP-XX-XX-T-O-1005/P01

Page |7



Jones King

CONSULTING ENGINEERS

Figure 1.3 — North Elevation View

Figure 1.4 — East Elevation View
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Figure 1.5 — Ground floor plan
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Figure 1.6 — First floor plan
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Figure 1.7 — Second floor plan
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Figure 1.8 — Roof plan

The louvres and windows shown in these images are shown for illustration only. For accurate window
sizes and opening elements refer to Sense of Space Architects drawings and details.
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The following information provides details of how the proposed new development has been

dynamically modelled.

e Weather File: CIBSE Test Reference Year (TRY) for Nottingham (Nearest suitable location)

e CalendarType: NCM Schools 2010/2013

e Internal Conditions: D1 Education NCM Activity V6.1
e Terrain Type: Rural

e Number of Preconditioning Days: 15

o Shading Calculation Steps: 15 Days

e Ground Solar Reflectance: 20%
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550.0

4125
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Figure 1.9 — Wind rose, sun insolation and analemmas for the proposed new building at the

Hinckley School
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Planning Policy relevant to sustainability considerations, energy and emissions of carbon dioxide
is considered in detail in the following sections:

The Ministry of Housing, Communities and Local Government determines national policies on
different aspects of planning and the rules that govern the operation of the system. The National
Planning Policy Framework (NPPF), at the time of planning for this development, was published
in July 2021: sefting out the Government’s planning policies for England and replacing the
previous series of Planning Policy Statements (PPS).

The following parts of the NPPF are considered most relevant to sustainability considerations,
energy and emissions of carbon dioxide in the context of the proposed scheme:

National Planning policy Framework (Section 2)
NPPF Paragraph 8. (exiract)

Achieving sustainable development means that the planning system has three overarching
objectives, which are interdependent and need to be pursued in mutually supportive ways (so
that opporfunities can be taken to secure net gains across each of the different objectives):

c) an environmental objective — to contribute to protecting and enhancing our natural, built
and historic environment; including making effective use of land, helping to improve biodiversity,
using natural resources prudently, minimising waste and pollution, and mitigating and adapting
to climate change, including moving to a low carbon economy.

National Planning policy Framework (Section 14)
NPPF 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.

NPPF Paragraph 153.

Plans should take a proactive approach to mitigating and adapting to climate change, taking
info 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.

NPPF 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
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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.

NPPF Paragraph 155.

To 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

c) 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.

NPPF Paragraph 157.

In defermining 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 fo minimise
energy consumption.

NPPF Paragraph 158.

When determining planning applications for renewable and low carbon development, local
planning authorities should:

a) not require applicants to demonstrate the overall need for renewable or low carbon energy,
and recognise that even small-scale projects provide a valuable confribution to cutting
greenhouse gas emissions; and

b) approve the application if itsimpacts are (or can be made) acceptable. Once suitable areas
for renewable and low carbon energy have been identified in plans, local planning authorities
should expect subsequent applications for commercial scale projects outside these areas to
demonstrate that the proposed location meets the criteria used in identifying suitable areas.

SPLOOO1-JKP-XX-XX-T-O-1005/P01 Page | 15
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The proposed new STEM building will be made under the remit of Hinckley and Bosworth Borough
Council Core Strategy (Adopted December 2009) and will be assessed against government
guidance on land use planning and development plan policies.

The proposed site sits within the remit of Hinckley and Bosworth Borough Council.

This report seeks to respond to the requirements of this Local Development Framework. The
Spatial Objective that applies to this development is Spatial Objective 12: Climate Change and
Resource Efficiency. The section which applies to this development is Climate Change and
Sustainable Design, Policy 24: Sustainable Design and Technology.

Spatial Objective 12: Climate Change and Resource Efficiency

To minimise the impacts of climate change by promoting the prudent use of resources
through sustainable patterns of development, investment in green infrastructure, minimising
the use of resources and energy, increasing reuse and recycling of natural resources,
increasing the use of renewable energy technologies and minimising pollution, including

greenhouse gas emissions.

Policy 24: Sustainable Design and Technology

The main purpose of forming this policy is fo reduce carbon emissions and ensure that the
opportunities are maximised for Sustainable Energy. After the 2006 report of East Midlands
Carbon Footprint was released, it demonstrated that Hinckley & Bosworth consumed high levels
of energy commercially as well.

Developments such as schools are expected to meet the minimum BREEAM (or equivalent)
assessment rating of ‘excellent’.

The proposed replacement block at Hinckley School will be designed and constructed in
accordance with the Department for Education's Output Specification 2021(0S2021). This
document, which includes Technical Annex 2J (Sustainability), has been recently updated to
mandate the highlight standards in sustainable design. The full document is freely available to
download from the gov.uk website, but please see below for a summary of how OS2021 meets
or exceeds the minimum requirements of BREEAM ‘Excellent’ (New Construction, Version 6 -
2022):

Man03 Responsible consfruction practices: Reds10 always registers sites with Considerate
Constructors Scheme and are currently targeting a score of 40. Reds10 most recent sites have
achieved a score of 39.

Man04 Commissioning and handover: 0OS2021 requires a detailed schedule of
commissioning/testing and a building user guide to be produced.

Man05 Aftercare: Part A (General Conditions) and Technical Annex 2F (Mechanical Services) of
the OS2021 set out the commissioning and aftercare procedures Reds10 are required to
undertake in the 12 months following completion. These align with the requirements of the
commissioning-implementation credit.

SPLOOO1-JKP-XX-XX-T-O-1005/P01 Page | 16
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Ene01 Reduction of energy use and carbon emissions: OS2021 requires Operational Energy and
Carbon to be calculated to demonstrate that Net Zero Carbon in Operation (at handover) is
achieved. BREEAM only requires this level of performance when an Outstanding rating is
targeted. With reference to Thermal Comfort, the DfE Output Specification 2021 requires the
building to be assessed utilising a 2080 weather file however BREEAM New Construction only
requires weather files up to 2050 to be assessed for naturally ventilated buildings and 2020 for
mechanically ventilated buildings. It can therefore be seen that the DfE Output Specification is
mandating a higher level of performance for the building than BREEAM New Construction.

Ene02 Energy monitoring: The sub-metering of end-use categories credit here is covered by the
requirements of OS2021 Technical Annex 2H(Energy).

Wat01 Water consumption: OS2021 Technical Annex 2A (sanitaryware) sets requirements such
as effective flush volume of toilets, and litres/min flow rate for wash hand taps, which will saftisfy
the improvements over baseline performance as required for these credits.

Wat 02 Water monitoring: To satisfy Criterion 1 a water meter is provided in accordance with BS
EN 14154-1

Mat 03 Responsible sourcing of construction products: 100% of the timber and timber based
products used on the project will be ‘Legal’ and ‘Sustainable’ as per the UK Government’s
Timber Procurement Policy in line with Criterion 1.

Wst 03 Operational Waste: As this is replacement block project, the waste management strategy
of the existing school will remain unchanged and is outside the scope of this project.

The above are the minimum credit requirements for BREEAM Excellent, in addition fo this an
overall score of 70% in other credits will be required. From BREEAM Assessor input on previous
Reds10 projects, it is highly likely that this will be achieved via compliance with the full DfE Output
Specification and Technical Annexes, along with Reds10 other certifications such as Considerate
Constructors Scheme and ISO 140001. Reds10 also engage the services of a BREEAM AP to assist
with this process. On all of Reds10's Department for Education projects, a detailed embodied
carbon assessment is undertaken at design stage as part of Reds10’s ongoing PAS 8020 strategy.

SPLOOO1-JKP-XX-XX-T-O-1005/P01 Page | 17
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3.0 Other Considerations

This section comprises an overview of other considerations relevant to the Sustainability
Statement and Energy Strategy.

The new STEM building and its building services shall meet and improve upon the requirements
of Part L2 Volume 2 2021 - The Conservation of Fuel and Power in New Buildings other than
Dwellings.

The Department for Education Output Specification — Generic Design Brief (November 2021)
requires the proposed new school building to meet the Energy Efficiency Hierarchy, as per
Section 4.1 of this report.

There is also the aspiration for the proposed new STEM building fo be a carbon neutral building
in response fo the declared climate emergency.

It is therefore proposed that the new school building shall be Net Zero Carbon Enabled for
Operational Energy and can be operated to zero carbon if operated correctly.

SPLOOO1-JKP-XX-XX-T-O-1005/P01 Page | 18
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4.0 Baseline & Residual Regulated Energy and Carbon Dioxide
Calculations

4.1 Energy Consumption Reduction

Before the infroduction of new Low Zero Carbon (LZC) Technologies, first ways in which the
energy consumption of the new STEM building can be reduced shall be discussed.

To reduce the energy consumption and operational cost of the development, the school shall
be designed in line with the Energy Efficiency Hierarchy, as follows:

The principles of Be Lean, Be Clean, Be Green and Be Seen shall be fully implemented in the
design of the new building.

Be Seen
Be Green
Carbon Compliance
Be Clean
Be Lean Min Level

Figure 4.1 — Energy Efficiency Hierarchy
4.2 Baseline Carbon Dioxide Emissions

The Baseline carbon dioxide emissions for this development shall be determined by the
requirements of Building Regulations Part L2 Volume 2 2021. The BRUKL calculations provide a
Building Emission Rate (BER) that can be used to calculate reductions in Carbon Dioxide
emissions due to Passive and Active measures.

The Baseline calculation has included the following Passive Measures in section 4.3.

4.3 Be Lean - Passive Measures

A Passive Design Analysis has been undertaken for the proposed new STEM Building and has
covered the following considerations:
1. Site location
Site weather
Microclimate
Building layout

Building orientation

oM N

Building form
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7. Building fabric

8. Thermal mass or other fabric thermal storage
9. Building occupancy type

10. Daylighting strategy

11. Ventilation strategy

12. Adaptation to Climate Change

4.3.1 Site Location, Weather & Microclimate

The proposed STEM building is located in Hinckley, Leicestershire. The proposed site is located in
eastern part of Hinckley off road B4668 and is in a semi-rural location.

The weather file utilised for the Part L2 Volume 2 2021 calculations is the Nottingham TRY (Test
Reference Year) which is the most suitable for the site.

The new STEM building is somewhat restricted by the site layout, however there is some scope to
utilise Passive measures to reduce the annual energy consumpftion.

4.3.2 Building Layout & Orientation

The building has been orientated so that beneficial solar gains in winter months are provided to
several Teaching Spaces.

4.3.3 Building Form, Fabric & Thermal Mass

The proposed fabric constructions shall be a Passive measure however and shall improve upon
the requirements of Part L2 Volume 2 2021 of the Building Regulations, as per table 4.1:

Ground Floor 0.12 - As per architects’ details

Roof 0.12 - As per architects’ details

High Usage (powered) To window manufacturer details

Doors 3.0 0.565

Windows 1.1 0.285 To window manufacturer details

*Ua~Calc — Calculated area-weighted average U-value maximum value (pane and frame)

Table 4.1 — Proposed new development fabric standards. The required U-values for the building
are highlighted in bold.

The designed building is assumed to achieve an average air permeability of 3.0 m3/(h.m2) @ 50
Pa, which is betfter than the minimum acceptable air permeability of 8.0 m3/(h.m2) @ 50 Pa
required by ADL2 2021. The notional value for the building which is used in the calculation varies
depending upon whether the area of the building is side-lit or top-lit and whether the area
includes cooling.

SPLOOO1-JKP-XX-XX-T-O-1005/P01 Page | 20
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. o . Worst Acceptable
Area Air lz::?: ?nglt?s%e:':)'red Notional Building Standard
) (Reference Building)
All zones 3.0 3.0 8.0

Table 4.2 — Air permeability values for the new development

The building shall not be utilising Thermal Mass to supplement the conditioning of the spaces.

The proposed STEM Building is to serve children of Secondary School age. The building shall be
thermally modelled in accordance with CIBSE Guide AM11 - Building Performance Modelling
and be appropriate for the occupant type.

Climate Based Daylight Modelling (CBDM) will be undertaken to inform the fagcade design,
providing optimum levels of daylight for occupant comfort and energy efficiency. Spaces will
be provided that avoid excess glare and negate the need for supplementary artificial lighting.

Suitable Light Reflectance Values for the building fabric will be determined as well as
appropriate Light Transmission Values for the glazing.

External shading will be integrated in the building form to avoid excessive glare, which will also
provide the benefit of reducing solar gains to minimise overheating risk.

A sun path analysis has been undertaken which has helped inform the early design of the
external shading and facade design.

It is proposed that the STEM Building shall be naturally ventilated where possible utilising hybrid
ventilation units and allowing provision for cross/stack ventilation via roof turrets. The building
shall be thermally modelled to ascertain the openable free areas of windows and size/number
of Natural Ventilation Heat Recovery (NVHR) units required to meet the requirements of Building
Bullefin 101 - Ventilation, thermal comfort and indoor air quality (2018). Additional mechanical
ventilation shall be provided dependant on room type requirements.

Building services requirements include a number of measures to adapt to the consequences of
climate change.

Optimal levels of thermal insulation shall provide improvements over Building Regulations Part L2
Volume 2 2021 for the fabric elements. This will aid in the reduction of temperature variations
within the building. Optfimum solar transmission (g-values) for windows will manage solar gains
to reduce the risk of overheating within the building, in conjunction with external shading from
Brise Soleil.

Dynamic thermal modelling utilising CIBSE TM52 methodology will be undertaken using future
climate change scenarios, with 2080 weather files being considered. The thermal model will
inform the sizing of the HVAC equipment to ensure oversizing doesn't occur which create
inefficiencies.
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As well as the potential for increased temperatures from climate change, there is the potential
for milder and wetter winters to be experienced. Hybrid ventilation systems shall be designed to
provide suitably conditioned and fresh external air to provide a good air quality within the
building.

Mechanical and Electrical services shall be installed with appropriate levels of insulation to
account for colder weather events. Electrical services shall be installed at appropriate locations
and heights to negate the impacts from any flooding events. Domestic Services design will
include simple water economy measures such as presence detection for isolation of supplies
when not in use, flow restrictors on all outlets and low flush WC's. This will help to negate the
impacts of drought and any reduced summer rainfall.

4.4 Be Lean - Active Measures

The following Building Services assumptions have been made in the Be-Lean calculations.

44.1 Heating & Domestic Hot Water Plant

For the Baseline and Be-Lean regulated energy calculations the heating shall be provided to all
areas of the buildings via a LTHW gas fired boiler.

Domestic hot water shall be provided via a direct gas fired water heater system.

The following efficiencies shall be utilised:

Table 4.3 — Heating and Domestic Hot Water efficiencies for the proposed new STEM building
Baseline and Be-Lean calculations.

442 Pumps

All LTHW heating circuits will be provided with twin headed variable speed inverter driven pump
sefs to provide energy efficient pumping. Variable speed pumps with differential pressure sensors
across the pump shall be used.

443 Fans

Fan efficiency is represented by the Specific Fan Power (SFP) value, defined as the sum of the
design total circuit-watts, including all losses through switchgear and confrols such as inverters,
of the fans in the system that supply air and exhaust it back to outdoors. In this study, the
designed ventilation systems have been categorized and assumed fo achieve the minimum SFP
values as required in ADL2 2021. These values are subject to the results of final commissioning
data.

Cleaners, Server Room
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operation
daytime 0.053,
Night-time 0.13.

Zonal Supply and
Exfract Ventilation
Units, such as ceiling
void or roof units 1.1 1.9 82
serving single room or
zone with heating and
heat recovery

DT Prep, Food, Intervention
Rooms, Offices, Pupil WCs,
Science Prep, Workrooms, Year
Bases

*Calculation produced determines that 0.3 kWh/m2/year Ancillary Fan Load, included in the L2
assessment.

Table 4.4 — Specific Fan Powers for the ventilation systems at the new development

Hybrid Ventilation (NVHR)

Where located on an outside wall, teaching spaces will generally be ventilated and heated via
high level hybrid ventilation units. These units will provide fresh air supply fo various rooms and
utilise mixed air heat recycling additionally the units will be fitted with heater batteries to femper
the air.

The hybrid units will have temperature and CO2 sensors within the rooms served to control the
Hybrid ventilation unit fan speeds. The fans utilised within the units will have very low Specific Fan
Powers (SFPs).

The NVHR units will be very quiet in operation and may have Zero Embodied Carbon and use
fully recyclable materials.

\
7 i
7 i ‘1\ . e
HVR Zero X HVR Zero X + HVR Zero XC +

The X+ model includes a heating coil that can The systemjlowers the overall power

It provides natural ventilation, hybrid mixing provide the primary heating needed for a room, consumption of bmldmgs. by combu?mg
ventilation and low energy mechanical heat using the lower water flow temperatures vent}[at\f)n. hfat ‘GCOY?IV' pflma!y heating a'nd
recovery ventilation in one compact unit. provided through renewable heat pump coolmgmaAhxghly efﬂcx@t. integrated solutior
: with a harmonious control...
solutions.

Figure 4.2 — Typical NVHR units

Mechanical Ventilation Heat Recovery Units (MVHR)

MVHR units will provide fresh air supply and extract ventilation to various internal rooms including
some toilet areas. The units will include filfration, heat recovery via high efficiency plate heat
exchangers and attenuators if required fo meet the project acoustic requirements.

For internal occupied spaces temperature and CO; sensors located within the rooms served will
confrol the MVHR unit fan speeds. For toilet areas, the control will be via PIR with trickle and
boost operation. The MVHR units will be enabled according to an adjustable time schedule and
will operate automatically according to room temperature and carbon dioxide sensors.

Fans within the units will be inclusive of low Specific Fan Powers and intelligent controls will also
limit energy consumption.
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Natural Ventilation — Cross/Stack Ventilation

Teaching Spaces will be ventilated via high level roof ventilators. These will provide a regulated
flow of air into the space at high level.

These will be provided with the manufacturers integral control system complete with the
following functions:

e External temperature sensor
¢ Room occupant interface with open/close override

o Room temperature & CO2 sensor

Artificial illumination will be provided throughout the school with due consideration to energy
conservation and daylight provision. The lighting installation will be designed in strict
accordance with latest CIBSE guidance recommendations, Building Bulletins, DfE requirements
and with due regard to Approved Document L2 to increase efficacy of the installation, fo reduce
energy consumption.

Where luminaires are located within areas benefiting from natural daylight, they will be provided
with DALl dimmable ballasts to allow regulation by means of daylight/occupancy sensors, thus
reducing energy consumption.

The control of the lighting throughout will be through the use of manual switching and automatic
daylight/occupancy sensors capable of being programmed to regulate the output of luminaires
based upon the available natural daylight.

The operation of the lighting in the majority of occupied rooms will be arranged such that on
enfrance to the room the lights automatically furn on via the room sensor then automatically
regulates the output (dims) the luminaires based upon the available natural daylight. Once the
space has been vacated the luminaires will switch off after a pre-determined tfime. A manual
switch will be provided at the enfrance to space and teaching wall to allow manual override of
the teachers’ row of lighting and the remaining fittings in the space separately. Conventional
switching of the lighting will be provided in certain areas such as plant rooms where automatic
switching is not appropriate.

Lighting design modelling will be required for the building, with data for the proposed lighting
design provided in luminaire lumens per circuit-watt or general power density. The lighting
systems have automatic lighting conftrols throughout the building.

e Electricity Power Factor: >0.95 (Photographic evidence from site or calculations must be
obtained to use this value otherwise a default of <0.9 shall be used).

e  Whole building lighting automatic monitoring and targeting with alarms for out-of-range
values: Yes

e HVAC Monitoring and targeting with alarms for out-of-range values: Yes

A Building Energy Management System (BEMS) will be provided to operate, regulate, and
provide information about the building services systems.

Energy use will be controlled and monitored by the BEMS, with energy metering provided for
electricity, separately arranged for lighting and power use and heating and DHW energy
consumption.
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Energy Environmental Protection
I ® Lighting. Water & waste.
® Heating. Temperature.
® Electricity etc. Internal and External Wind Speed.
Sound level.
Vibration, torque, stresses.

Biological factors etc.

{ = @ Access Control
e User roles.
Mobile Tools Building Management System

® |nteractive applications (BMS)
etc.

Building Control

N - ® Monitoring systems.

: ] ;. == ¢ Surveillance systems.
I . Security systems etc.

Figure 4.3 — Schematic of a typical Building Energy Management System (BEMS)

In general, the conftrols system will be designed to minimise energy consumption. The controls
will also prioritise selected plant to ensure maximum performance is achieved.

All time scheduling and operatfional requirements will be confrolled via the BEMS system to allow
close control and monitoring of the performance and efficiency of all energy consuming
systems. This system will incorporate provision fo allow the conftrol strategies to be developed
into a “learning resource facility”. The BEMS system will be able to amend and adjust plant and
equipment operations on an individual basis.

Metering

As part of the ‘Be Seen’ policy, metering, monitoring, analysing and reporting of energy
consumption will be inherent to the building design to ensure that the Net Zero Operational
Carbon requirement can be demonstrated in practice.

Sub-metering will be provided to meet CIBSE TM39 recommendations and energy conservation
measures will include control optimisation.

Heating and Domestic Hot Water plant shall have their heat energy consumption monitored
through the installation of Heat Meters. Lighting and Power installations will be provided with
Automatic Monitoring and Targeting of energy consumption with alarms for out-of-range values.

The new water supply to the school building will comprise of a metered incoming service to the
school. The water system will be provided with secondary meters to monitor the usage in the
hot water system. Metering of water consumpftion will provide the user with data that can be
analysed to be able to reduce water usage.
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The following calculation demonstrates the Baseline carbon dioxide emissions. The reduction of
carbon dioxide emissions shall be determined with passive and active measures being taken
info consideration, as per the assumptions in Section 4.4. The additional percentage reduction
of carbon emissions through from Low or Zero Carbon technologies can then be determined.
This is demonstrated in section 5.0 of this report.

The reduction in carbon dioxide emissions for the new STEM Building were determined after
Passive and Active measures had been taken into consideration.

From the calculated annual regulated energy consumption of the proposed new STEM Building
the following gas and electricity figures are determined:

e Annual electricity consumption = 83,542 kWh/annum
e Annual gas consumption = 255,661 kWh/annum
The total annual regulated energy consumption is therefore calculated at 339,203 kWh.

—
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Figure 4.1 — Calculated annual energy consumption for the new STEM Building - Baseline
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From the calculated annual regulated energy consumption of the proposed new STEM Building
after Passive measure reductions the following electricity and gas figures are determined for the
Be Lean calculation:

e Annual electricity consumption = 50,872 kWh/annum
e Annual gas consumption = 61,455 kWh/annum

The total annual regulated energy consumption is therefore calculated at 112,327 kWh.

Compared to the Baseline energy consumption figure, determined from the Building Emission
Rate (BER), of 339,203 kWh/annum, this is equivalent o a saving in the reduction in energy
consumption of 66.8%

[t Tas UK Building Regulations Studio
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Figure 4.2 — Calculated annual carbon dioxide emissions for the new STEM Building after Passive
measure reductions — Be Lean

The Building Emission Rate (BER) for the Baseline STEM Building has been calculated as 18.64
kgCO2/m2/annum. This equates to 65,115 kgCO2/annum.

The Building Emission Rate (BER) after Passive measures have been provided is 5.69
kgCO2/m2/annum. This equates to 19,877 kgCO2/annum for the Be Lean Building.

This equates to a reduction in carbon dioxide emissions of 45,238 kgCOz2/annum and a
percentage reduction of carbon dioxide of 69.5% due to Passive measures.
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The energy demand of the proposed building has been reduced, as per the Be Lean stage.

The proposed building services will be fossil fuel free. The proposed new building is located within
a residential area and adjacent to a golf course, with limited provision for the creation of a
District Heating Network.

It is understood that a local District Heating/Energy Network is not within the vicinity of the
proposed new school building. Referring to the Heat Networks Planning Database the nearest
proposed Heat Networks are in postcodes LE1, LE2 and LE4.
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5.0 Low and Zero Carbon Technology Options — Be Green

The LZC options considered most likely to be unsuitable for the development are identified as:

Tidal power

Wave power } No local resource

Water Source Heat Pump (WSHP)

Biomass — Regular maintenance and deliveries as well as fuel store provisions deem

biomass unsuitable for this project.

e Combined Heat & Power (natural gas) — Thermal baseload not deemed to be sufficient
and building to be fossil fuel free.

e Ground Source Heat Pump (GSHP) - Site restrictions makes this unfeasible.

e Solar Hot Water system — A meaningful contribution to the energy reduction would not
be made.

e Wind Turbines — The British Wind Energy Association (BWEA) suggests that a site with an

average wind speed of 4-5 meters per second is generally sufficient to make installing a

small wind turbine worthwhile. For this site the average wind speed is 5.2m/s at 10m

above the ground. The size of turbine required to make any meaningful contributions to

the energy reduction for this development would be prohibitive.

The LZC options considered most likely to be suitable for the development and that can meet
the requirements of the Hinckley and Bosworth County Council Core Strategy are identified as:

e Air Source Heat Pump (ASHP)
e Solar Photovoltaic panels (PV)

Both the proposed Air Source Heat Pump system and Photovoltaic system shall be included in
the carbon dioxide emission reduction calculations.

An Air Source Heat Pump is a device that can transfer low temperature heat from a renewable
source such as ambient air, water or the ground and raise it to a higher, more useful temperature
using a refrigerant cycle. The relatively small amount of energy needed to fransfer this heat is
used to drive the refrigerant compressor. Typically, for every kWh of energy used to operate an
electrically-driven heat pump, the resulting useful heat output is between 3kWh and 4.5kWh. The
following diagram shows the typical workings of an Air Source Heat Pump system.

Heat source system Heat pump Heat distribution and storage system

Figure 5.1 — Schematic of a typical Heat Pump system
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Air Source Heat Pumps are best suited where there is a need for low grade heat as they provide
the greatest co-efficient of performance (CoP). CO:2 or propane versions are also available that
generate high water temperatures suitable for Domestic Hot Water use.

Air Source Heat Pump systems could be considered to be viable for this scheme.

The following issues should be carefully considered:

¢ The system may be considered visually infrusive. A suitable location will be required for
the condenser units.

e Noise emanating from the outdoor condensing units will need to be taken into
consideration, especially during night-time hours.

e The available electrical capacity to run the system(s) should be analysed to determine
suitability.

An Air Source Heat Pump system with a Seasonal Coefficient of Performance (SCoP) of 3.99 to
provide Heating and an Air Source Heat Pump for Domestic Hot Water is proposed with a
Coefficient of Performance (CoP) of 2.0 fo be installed.

The following energy and carbon dioxide savings could be made.

The following graph shows an estimate of the annual energy consumption of the new STEM
Building utilising Air Source Heat Pump systems:
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Figure 5.2 — Calculated annual energy consumption for the new STEM Building incorporating an
ASHP system for Heating and Domestic Hot Water generation.
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From the calculated annual regulated energy consumption of the proposed new STEM Building
the following electricity figures are determined:

e Annual electricity consumption = 84,635 kWh/annum
The total annual regulated energy consumption is therefore calculated at 84,635 kWh.

Compared to the Be Lean figure of 112,327 kWh/annum, this is equivalent o a saving in the
reduction in regulated energy consumption of 24.6%

The annual carbon dioxide emissions are:

Tas UK Building Regulations Studio

Tas Actual Annual CO2 Emissions
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Heating Cooling Auxiliary Lighting DHW Equipment  Electricity
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Figure 5.3 — Calculated annual carbon dioxide consumption for the new STEM Building
incorporating ASHP systems for Heating & Domestic Hot Water generation.

The Building Emission Rate (BER) inclusive of Air Source Heat Pumps is 3.33 kgCO2/m2/annum. This
equates to 11,633 kgCO2/annum.

This equates to a reduction in carbon dioxide emissions of 8,244 kgCOz2/annum and a
percentage reduction of 41.4% against the Be- Lean building calculations.

SPLOOO1-JKP-XX-XX-T-O-1005/P01 Page | 31



Jones King

CONSULTING ENGINEERS

A plan view of the building shows the proposed roofs are clear from adjacent buildings and frees
and their potential to utilise the direct solar exposure. The use therefore of some form of
photovoltaic panels will be considered further in this section.

A solar voltaic system directly converts sunlight to electricity via a semi-conductor device known
as a photovoltaic (PV) cell and is considered ecologically beneficial since it is non-polluting and
produces no harmful residues.

PV cells are manufactured and sold as photovoltaic panels. There are currently three types of
photovoltaic panel available, namely mono-crystalline (~17-21% efficient), polycrystalline (~13-
16% efficient), and amorphous thin film, (~7-13% efficient).

Figure 5.4 — A typical polycrystalline panel.

Positioning of photovoltaic panels (PV cells) is critical, ideally angled from the horizontal in an un-
shaded south facing orientation for maximum electrical output.

A solar voltaic system can be grid connected to enable the import / export of electricity when
demand is not matched by the solar energy output. The system generally consists of an array of
serially connected solar modules, and an inverter to convert the generated DC electricity fo AC,
or a number of batteries. Alternatively, the system can be stand alone and the electrical energy
used for a specific purpose e.g. powering car park lighting, water pumps etc.

The anficipated life span of a PV cell is 30 years. Studies have shown that PV systems in the UK
will generate an amount of energy equal to that used in their manufacture (energy payback)
within approximately 4-5 years, depending on PV cell type.

A solar voltaic system may be a suitable solution for the proposed new STEM building. The
following issues should be carefully considered:

e To maximize the benefits of an installation, solar modules (PV cells) should be south or
east/west facing an installed at 10-40° pitch and must not be over shaded.

o The system may be considered visually infrusive. Planning permission will be required for
the solar modules (PV cells).

An assessment of the available roof areas that could be suitable for the installation of
Photovoltaics indicates that the flat roofs would be suitable. An additional canopy will be
provided to install additional panels on.

A Photovoltaic system size of 236,979 kWh/annum has been determined from the Operational
Energy Assessment.
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The following graph shows an estimate of the annual energy consumption of the new STEM
Building incorporating the improvements from Passive and Active measures and Photovoltaics:
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Figure 5.6 — Calculated annual energy consumption for the new STEM Building incorporating
Passive and Active measures and Photovoltaics — Be Green

From the calculated annual regulated energy consumption of the proposed new STEM Building
the following electricity and gas figures are determined:

e Annual electricity consumption = 84,635 kWh/annum

e Annual displaced grid electricity =-236,979 kWh/annum
e Annual gas consumption = 0 kWh/annum

The total annual regulated energy consumption is therefore calculated at -152,344 kWh.

Compared to the to the Be Lean figure of 112,327 kWh/annum, this is equivalent to a saving in
the reduction in energy consumption of 135.6%
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5.5
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Figure 5.7 — Calculated annual carbon dioxide emissions for the new STEM Building incorporating
Passive and Active measures and Photovoltaics — Be Green

The Building Emission Rate (BER) inclusive of Photovoltaics is -5.37 kgCO2/m2/annum. This equates
t0 -18,759 kgCO2/annum.

This equates to a reduction in carbon dioxide emissions of 38,636 kgCO2/annum and a
percentage reduction of 194% against the Be Lean figure of 19,877 kgCO2/annum building
calculations.

Operational Energy Carbon Dioxide Emissions Requirements

To meeft the aspiration of achieving a Net Zero Carbon Enabled building for Operational Energy,
that can be operated to zero carbon if operated correctly, both regulated and unregulated
energy, i.e., small power, shall be assessed.

Sections 5.3 and 5.4 above set out how much carbon dioxide savings are apparent through the
use of Air Source Heat Pump systems or Photovoltaics alone and make an assessment against
regulated energy.

Calculations for carbon dioxide emissions from unregulated energy consumption are made in
the Operational Energy Assessment.
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Domestic Services design will include simple water economy measures to conserve water, such
as presence detection for isolation of supplies when not in use, leak detection, flow restrictors on
all outlets and low flush WC's.

Material selection and their use will be made giving full consideration to ensure they have a low
environmental impact.

Material specified will where possible be from a certified responsible sourced supplier or be
recycled or reclaimed.

Construction site waste will be minimised by the Principal Contractor with the building being
constructed off-site with modular construction.

The use of materials that generate hazardous waste will be avoided or minimised where
unavoidable.

Any blowing agent within insulation materials will have a Global Warming Potential (GWP) of less
than 5.

An initial study has been undertaken for the inclusion of Energy Storage for the school building.
The following Energy Storage technologies have been considered:

e Baftteries — Initial load analysis of the building indicates that any electricity generated
from a Photovoltaic system would be able to be used by auxiliary, lighting or small power.
Heat pump systems would also provide a suitable load. This form of energy storage is
therefore discounted for this building.

e Building fabric thermal storage - exposed, dense building structure not being considered
therefore this form of energy storage is discounted.

o Hot Water Storage - The STEM building incorporates Science and Ancillary Areas. There
will therefore be a requirement for a reasonable supply of domestic hot water and hot
water storage shall be considered further.

A hot water thermal store shall therefore be considered which shall have the benefit of flattening
out any demand fluctuations. Heat energy will be generated from decentralised heat pump
systems and therefore hot water storage would not be suitable.

SPLOOO1-JKP-XX-XX-T-O-1005/P01 Page | 35



Jones King

COMSULTING ENGINEERS

7.0
7.1

7.2

Summary of Energy & Carbon Dioxide Saving Options

Energy Strategy

The total calculated carbon dioxide emissions for regulated and unregulated energy for the Be
Lean building is 5.69 kgCO2/m2/annum. A Net Zero Operational Energy Carbon Emissions target
has been proposed which equates to -5.37 kgCO2/m2/annum, based on Part L methodology.
A separate Operational Energy and Carbon analysis will be undertaken for the building fo
achieve Net Zero Carbon in Operation.

The following table provides a summary of the renewable energy and low carbon technologies
for the proposed new STEM Building development.

55 Supported by the NPPF, generally

27,692 3,766 dB(A) N/A accepted. Visual & noise
considerations
Unlikely to be Supported by the NPPF, generally
236,979 32,703 N/A | costeffective | GCcepted when mounted on roof

plane, relatively low visual impact

at current rates
at roof level.

Figure 7.1 — Summary of Low and Zero Carbon technology considerations

Proposed Net Zero Operational Energy Carbon Emissions Solution

To meet the Net Zero Operational Energy Carbon Emissions farget both the AirSource Heat Pump
systems for Heating and Domestic Hot Water as well as the Photovoltaic system would be
installed.
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The regulated and unregulated energy running costs for the proposed new STEM building can
be calculated based upon the Part L2 calculations within this report.

The Baseline building energy consumption has been calculated as follows:

e Annual regulated electricity consumption = 83,542 kWh/annum
e Annual unregulated electricity consumption = 72,730 kWh/annum
e Annual gas consumption = 255,661 kWh/annum

Gas and electricity prices in the non-domestic sector for the 4th quarter of 2022, provided by the
Department for Business, Energy & Industrial Strategy, are as follows:

e 24.65 p/kWh for grid electricity
e 10.28 p/kWh for natural gas

Fuel costs for the Baseline building are therefore:

e Annual electricity cost = 156,272 kWh/annum x 24.65 p/kWh = £38,521.05
e Annual gas consumption = 255,661 kWh/annum x 10.28 p/kWh = £26,281.95

Total Baseline building regulated energy fuel cost = £64,803/annum

The Reduced Carbon Dioxide Emissions building energy consumption has been calculated as
follows:

e Annual electricity consumption = 84,635 kWh/annum
e Annual unregulated electricity consumption = 72,730 kWh/annum
e Annual displaced grid electricity =-236,979 kWh/annum

Fuel costs for the Reduced Carbon Dioxide Emissions building are therefore:

e Annual electricity cost = 157,365 kWh/annum x 24.65 p/kWh = £38,970.47

e Annual electricity offset by Photovoltaics = 157,365 kWh/annum x 24.65 p/kWh =
£38,970.47

e Annual electricity export from Photfovoltaics = 79,614 kWh/annum x assumed export
tariff @5p/kWh = £3,980.70

Total Reduced Carbon Dioxide Emissions building regulated energy fuel cost = £-3,980.70/annum

The savings in annual running costs compared to the Baseline Building equates to £68,783.70 at
current fuel costs.

Cost savings are indicative, calculated against an indicative baseline building, and are based
upon Part L2 energy calculations. A separate report calculating energy and carbon
consumption will be undertaken in the Operational Energy and Carbon Analysis.
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9.0

Conclusions

Having reviewed a number of sustainable optfions the following conclusions have been
determined with a summary of the findings as follows:

To achieve the requirements of the Hinckley and Bosworth Borough Council Core Strategy, Heat
Pump systems and Photovoltaic systems shall be installed to serve this development.

This option would provide a Net Zero Carbon Enabled building for Operational Energy for the
development and provides a good combination of energy savings and carbon dioxide emission
reductions.

Heating and Domestic Hot Water will be generated through the use of Air Source Heat Pumps.
A Photovoltaic system that can generate 236,979 kWh/annum for the STEM Building is proposed.
This figure has been determined based upon an Energy Use Intensity (EUI) figure of 67 kWh/mz2,
which is based upon the benchmark figure in the DfE Output Specification. The final generation
required from Photovoltaics will be determined by the Operational Energy calculations at the
detailed design stage and is subject to change.
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BRUKL Output Document @ HM Government

Compliance with England Building Regulations Part L 2021

Project name

Hinckley Academy As designed

Date: Tue Feb 21 13:45:30 2023

Administrative information

Building Details Certification tool
Address: Hir‘E.:hle'y Acaderny, Butt Lane, Hinckbay . LE10 Calculation engine: TAS
1Ll

Calculation engine version: "v9.5.4"
Interface to calculation engine: TAS
Certifier details Interface to calculation englne version: v5.5.4
Mame: James Richard Manton BRUKL compliance check version: v6.1.56.0
Telephone number: 0117 922 1681
Address: Eden Office Park, Bristol, BS20 0DD
Foundation area [m"]: 1164.43

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

The building does not comply with England Building Regulations Part L 2021

Target COL emission rate (TER), kgCOu/miannum 3.

Building CO. emission rate (BER), kgCOu/m’annum 18.64

Target primary anergy rate (TPER), KWh/miannum 28.13

Building primary energy rate (BPER), KWh/miannum 117.83

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

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

reasonable overall standards of energy efficiency

Fabric element Uauimit | Uscals | Uizl | First surface with maximum value
Walls* 026 |026 | 026 | External Wall

Floors 018 | 018 | 018 | Ground Floor

Pitched roofs 016 |- - Mo pitched roofs in project

Flat roofs 018 | 018 [018 | Rool

Windows™ and roof windows 1.6 1.6 1.84 | Mew Window 2 low

Rooflights*** 2.2 217 | 217 | HAooflight

Personnel doors® 1.6 - - Mo personnel doors in project

Vehicle access & similar large doors 1.3 - - Mo vehicle accass or similar large doors in project
High usage entrance doors 3 1.7 1.7 D01 -Glazed External Door south
Uesrnm Limitng aea-weighled ayerags L-waliag [WImH)| Uecae = Calziilatad masimum ndividus’ alamanl U-valiss [Wim ]|
Uscar = CalGulabed area-weighied average L-valias MTmE]]

* Automatic U-value check by the taol does nat apply to curain walls whose mitng standand & similar o thed for windows.

** Display windows and similar glazing ae excluded from tha U-walue chec *** Walues far rooflights reder 1o the horizantal pesition

* For fira doaors, Iimiting U-valus is 1.8 %WmK

M.B.: Naither rood ventlatars (inc. smoke wants) nar swimming pacl basing are modelled or checked against tha limiting standards by the taol.

Air permeability Limiting standard This building

i) at 50 Pa B 8

Page 1 of 10
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Building services

For details on the standard values listed below, system-specific guidance, and additional regulatory requirements,
refer lo the Approved Documents.

Whole huilding I'Ehting automatic mnnituring & l;argm:ing with alarms for uut-of-ranga values | YES
Whole building electric power factor achieved by power factor correction =095
1- NV & LTHW Radiaiors
Heating efficiency | Cooling efficlency | Radiant efficiency | SFP [W/(l/s)] | HR efficlency
This system 0.895 - - -
Standard value | 0.93" A A MiA, MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | 0[]

* Standand shown is for gas single boiler syslems <=2 MW cutpul and overall far mult-boiler systema, For single boller systams =2 MW or
any individual bailar in & multi-boiler systam, miting eficiency is 088,

2- MVHR via LTHW Coil Htg (13 Zoneas)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l/'s}] | HR efficiency
This system 0.95 - - - 0.8
Slandard value | 2.5 MN/A MNIA N/A NIA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | nO

* Standard ehown is for all typses =12 kW output, except sbsorption and gas engine heat pumgs.

3- NVHA & LTHW & CHW Coil (24 Zones)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l/s)] | HR efficiency
This system 0.95 - - - -
Standard value | 0.93" MrA A MR MR

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

* Standand shown is for gas single boiler systems <=2 MW cutpul and overall for multi-boiler systemes, For singhe bailer syshems =2 MW or
any individwal boiler in & multi-boiler systam, limiting efficiency is 088

4- NVHH & Htg/Clg via FCLU (11071 ICT 02 FF)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency
This system 0.895 - - -
Standard value | 0.93" A MIA MR M~

Automatic moniloring & targeting with alarms for out-of-range values for this HVAC syslem | MO

* Slandard shown is for gas single boiler sysiems <=2 MW outpul and overall for mult-boller aystems. For single boller syslems «2 MW or
any individueal bailer in g ouli-bailer syslaem, imiling slicieney s Q8L

5- MVHR & Htg/'Clg wia FCU {5 Zones)

H-nating efficiency Gnuling efficiency | Radiant efficiency | SFP [W/(l/s}] | HR efficiency
This system 0.95 - - - 0.8
Standard value | 0.937 N/A MAA M/A MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

* Standard ehown is for gas singls boiler systems <=2 MW output and overall for multi-boiler systems. For single boiler systams =2 MW or
any individual boller in & muli-boller systam, imiting efficiency s 0BS.

& MVHR & LTHW Radiators (2 Zones)

Heating efficiency | Cooling efficiency | Radiant etficiency | SFP [Wi(l/s)] | HR efficiency
This system 0.85 - - - 0.8
Standard value | 2.5° MFA, A MiA, MiA

Automatic monitering & targeting with alarms for out-of-range values for this HVAC system | MO

" Standand shown i for all lypes =12 KW oulpul, eecepl ghsorplion and gas enginge heal purgs.
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7- MVHR (4 Zones)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l/s])] | HR efficiency
This system 0.95 - - - 0.8
Standard value | 0.83" A WA MiA MR

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO

* Standard shown is for gas single boiler systems <=2 MW cutput and overall for multi-boilar systems. For single boiler systams =2 MW or

any indiwidual boiler in & multi-boiler system, imiting efficiency is 068,

8- Local Extract (4 Zones)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency
This system 0.95 - - -
Standard value | 0.93° Mih MN/A MiA MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | WO

" Standard shown is for gas single boiler syslams <=2 MW cutpul and averall tor multi-poiler systems. For singhe bailer Syslems =2 MW or

any individual boiler in a multi-boiler systam, imiling eficiency is 088,

9- DX Cooling/Local Extract (6211 Server Hoom GF)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l's)] | HR efficiency
This system 0 - - - -
Standard value | N/A M MiA hiA i
Automatic moniloring & targeting with alarms for out-of-range values for this HVAC system | MO

10- WY

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{l/s])] | HR efficiency
This system 0.95 - - - -
Standard value | 0,937 NiA MiA hiA, hiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO

* Standard shown is for gas single boiler systems <=2 MW cutput and overall for multi-boilar systems. For single boilar systams =2 MW or

any individual boller In & multi-boller system, imiting efficiency = 068,

1- ASHP
Water heating efficiency Storage loss factor [kKWh/litre per day]
This building 0.9 0
Standard value 0.91 A

Zone-level mechanical ventilation, exhaust, and terminal units

System type in the Approved Documents

Local supply or extract ventilation units

Zonal supply system whera tha fan is remote from the zone

Zonal exiract system where the fan is remote from the zone

Zonal balanced supply and extract ventilation system

Local balanced supply and extract ventilation units

Oiher local ventilation units

Fan assisted terminal variable air volume units

Fan call units

_Im'ﬂmljﬁmha

Kitchen extract with the fan ramote from the zone and a grease filter

kB Limiting SFF may be increesad by the amounls specified in the Approved Documents if the installation includes particular components.

Zone name SFP [Wilis)] HR efficien
IDof systemtype |A |B |C |D |E |F |G |H |1 <y
Standard value (0.3 |11 |05 |23 |2 05 |05 (04 |1 Zone | Standard
1120 Textiles GF - - - 1 - - RIS
Pags 3 of 10
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Zone name SFP [Wiilis)]
HR efficiency
ID of system type | A B c D E F G H |
Standard value | 0.3 |11 |05 [23 [2 0.5 |05 |04 |1 Zone | Standard
1114 Art 02 GF - - - - - 1 - - - - MiA
1001 Classroom 01 FF - - - - - 1 - - - M
1002 Clazsroam 02 FF . - - . - i - - . MiA
1117 Resistant Materials Workshop 01 -GF | - - . - 1 . - - . A
1116 Resistant Materials Workshop 0p-GF | - - - - 1 - - - MA
5101 Cleaners 01 GF - - - 23 |- - . - - . M
5011 Food Store/Prep - - - 23 |- - - - - - M/
5010 OT Prep+Store GF - - - 2.3 |- - - - - - A
6001 Pupil WC 01 GF - - - 23 |- - - - - - M/A
B002 Pupll WC 02 GF - - - 23 |- - . - - . A
6004 Pupil WG 04 FF - - - 23 |- - . - - . [y
4002 DT Statt Workroom GF - - - 2.3 |- - 03 |- - MiA
1118 Food 01 GF - - - 23 |- - 0.3 |- M A
11189 Food 02 GF - - - 23 |- - 03 ]- - MNiA
6211 Server Room GF - - 0s |- - - - - - . A
5102 Cleangrs 02 - - - 23 |- - - - - - A
6006 Acc WO 02 FF . - - 23 |- - . - - . M
6007 Acc WG 03 5F 03 |- - - - - - - - - MNiA
1004 Classroom 04 FF - - - - - 1 - - - - M
1005 Classroom 05 FF - - - - - 1 - - - - M A
1006 Clazsroom 06 FF . - - . - 1 . - - ] MR,
4004 Maths Staff Workroom FF - - - 23 |- - 03 |- - NiA
4001 Science Staft Workroom SF - - - 23 |- - - .3 |- - M
1115 Pholography/ICT 01 FF . - - . - 1 - . . M/A
1101 ICT 02 FF . - - . - 0.2 03 |- NiA
5001a Science Prep 01 FF - - - 23 |- - . - - . MR
1102 Seience 01 FF - - - - - 1 - - - A
1104 Science 03 FF . - - . - 1 B . ; MIA
1105 Science 04 FF - - - - - 1 - - - M
1107 Science 08 5F - - - - - 1 - - - - M
1108 Science 07 5F - - - - - 1 - - - - M A
1109 Science 08 5F . - - . - 1 - . . /A
1110 Science 03 SF . - - - - 1 - - . M/A
1111 Specialist Science 01 5F - - - - - 1 - - - MR
5001 Science Prep 02 SF - - - - - 1 - - . M A
5103 Cleaners 03 5F 0.3 |- - - - - - - - - MiA
1106 Science 05 SF - - - - - 1 - - - - MR
1112 Specialist Science 02 5F - - - - - 1 - - - - MA
1103 Science 02 FF . - - . - 1 . - - . MYA
4011 Year Base 01 FF - - - 23 |- - - - - . Ty
2001 Intervention Room 1 FF - - - 23 |- - - - - : MiA
3002 Intervention Room 2 SF - - - 23 |- - . - - - /A
3004 Intervention Hoom 3 GF . - - 23 |- - . - . . Ry
Page 4 of 10

SPLO0O1-JKP-XX-XX-T-O-1005/PO] Page | 42



Jones King

CONSULTING ENGINEERS

Zone name SFP [Wilis]]
ID of system type | A B c D E F G H | HR efficiency
Standard value | 0.3 | 1.1 |05 |23 |2 05 (05 |04 |1 Zone | Standard
1003 Classroom 03 FF - - - - - 1 - - - - M/A
6003 Pupil WC 03 FF . - - 23 |- - . - - . A
5002 Chemical Store SF 0.3 |- - - - - - - - - MAA
1113 Art 01 GF - - - - - 1 - - - - MYA,
4005 Office GF . - - 23 |- - - - - . /A,
8005 Acc WC 01 GF 03 |- - - - - - - - . A
Fupil WC 03 - - - 23 |- - - - - - MiA
Pupil WC 01 - - - 243 - - - - - - MYA,
Pupil WC 02 - - - 23 |- - - - - - PA
Pupil WC 04 - - - 23 |- - - - - . A
General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/m®]
Standard value | 95 a0 0.3
6302 Stair 02 -
6301 Stair 1 - -
6303 Stair 03 - -
6311 Lift 01 .
1120 Taxtiles GF a5
1114 Art 02 GF 95 -
1001 Classroom 01 FF a5 -
1002 Classroom 02 FF a5
1117 Resistant Materials Workshop 01 GF 95
1116 Resistant Materials Workshop 02 GF 95 -
5101 Cleansrs 01 GF a5 -
5012 Store 01 95
5003 Art Store 01 a5 -
5004 Art Store 02 95 -
5013 Store 02 GF 95
3011 Food Stora/Frep 95
5010 OT Prep+Store GF 95 -
G001 Pupil WC 01 GF - -
6002 Pupll WC 02 GF -
6004 Pupil WC 04 FF - -
4002 DT Staft Warkroom GF 95 -
1118 Faod 01 GF a5
1118 Food 02 GF a5
6101 Cold Water Plant GF a5 -
6102 Switch Room GF 95 -
6211 Servar Room GF 95
3008 Darkroom a5
5008 Store 04 95 -
5102 Cleaners 02 a5 -

Page 5 of 10
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General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/m’]
Standard value | 95 80 0.3

8006 Acc WG 02 FF -

8007 Acc WC 03 BF - -

6312 Lift 02 - -

6313 Lift 03 R

1004 Classroom 04 FF 95

1005 Classroom 05 FF 95 -

1006 Clagsroom 06 FF a5 -

4004 Maths Staff Waorkroom FF 95

4001 Science Staft Workroom SF 95 -

1115 Photography/ICT 01 FF 25 -

1101 1CT 02 FF a5

5001a Science Prep 01 FF 495

1102 Science 01 FF G5 -

1104 Science 03 FF 95 -

1105 Science 04 FF a5

1107 Science 08 5F 95

1108 Science 07 SF 95 -

1109 Science 08 5F a5 -

1110 Science 09 SF 95

1111 Specialist Science 01 5F a5 -

5001 Science Prap D2 SF 95 -

5103 Cleaners 03 5F S5

£104 Board 1 95

6105 Board 2 95 -

6106 Board 3 SF 95 -

6321 Circulation -

6320 Circulation - -

6324 Circulation - -

£323 Circulation .

6326 Circulation -

6325 Circulation - -

8327 Plant Lobby - -

1106 Science 05 5F a5

1112 Specialist Science 02 SF 95

6103 Plant Room SF a5 -

1103 Science 02 FF 95 -

6304 Stair -

6305 Stair 02 - -

63086 Stair 03 - -

8307 Stair 01 -

6308 Stair 02 -

6309 Stair 03 - -

4011 Year Base 01 FF 95 -

Page & of 10
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General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/ W] Efficacy [Im/W] | Power density [W/m?®]
Standard value | 95 B0 0.3

5014 DT Staft Store 95

3001 Intervention Room 1 FF a5

3002 Intervention Room 2 SF 95

3004 Intervention Hoom 3 GF 95

1003 Classroom 03 FF a5 -

G003 Pupill WC 03 FF .

5002 Chamical Store SF 95

1113 Art 01 GF 95

6322 Circulation -

4005 Offica GF 180

6005 Acc WC 01 GF

Pupil WC 03

Pupdl WC 01

6329 Circulation

6330 Circulation

6331 Circulation

6328 Roof Escape

6332 Circulation

6333 Circulation

Pupil WC 02

Pupil WC 04

The spaces in the building should have appropriate passive control measures to limit

solar gains In summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
1120 Textiles GF MO (-51%:) ]
1114 Art 02 GF N (-44%) N
1001 Classroom 01 FF MO [-52%:) M
1002 Clagsroom 02 FF MO [-T79%) MO
1117 Resistant Materials Workshop 01 GF M (-85 M
1116 Resistant Materials Workshop 02 GF MO (-34% MO
4002 DT Staff Workroom GF MO (-53 MO
1118 Food 01 GF M (- ] ]
1119 Food 02 GF M (-4 7%%) ]
1004 Classroom 04 FF MO (-77%) 8]
1005 Classroom 05 FF MO (-69%%:) MO
1006 Classroom 06 FF MO (-33%) ]
4004 Maths Staff Workroom FF MO (-34%) MO
4001 Science Stafi Workroom SF MO (-53%:) M
1115 Photography/ICT 01 FF MO (-35%) MO
1101 ICT 02 FF MO (-30%:) ]
5001a Science Prep 01 FF MO (-1 7%%) 8]
1102 Science 01 FF MO [-55%:) MO
1104 Science 03 FF MO (-35%:) ]

Fage Tal 10
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Zone Salar gain limit exceeded? (%) | Internal blinds used?
1105 Science 04 FF MO (-54%:) MO
1107 Science 04§ SF MO [-34%) ]
1108 Science 07 SF M (-23%:) MO
1109 Science 08 SF MO (-48%) MO
1110 Science 08 SF MO (-0 MO
1111 Spacialist Science 01 SF MO (-89%:) MO
5001 Science Prep 02 SF NO [-27%) NO
1106 Science 05 SF MO (-49%) MO
1112 Specialist Science 02 SF NO (-29%) NO
1103 Science 02 FF M (-49%:) MO
4011 Year Base 01 FF MO (-18%%) MO
3001 Intervention Room 1 FF MIA MA
3002 Intervention Room 2 SF MO [ 78%) MO
3004 Intervention Room 3 GF A My
1003 Classroaom 03 FF MG (-7 7% MO
1113 At 01 GF MO (-28%:) MO
4005 Office GF MO (-35%:) MO

Regulation 25A: Consideration of high efficiency alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? MO
Iz avidence of such assessment available as a separate submission? N
Are any such measures included in the proposed design? NO
Fage & of 10

SPLOOO1-JKP-XX-XX-T-O-1005/P01

Page | 46



Jones King

CONSULTING ENGINEERS

Technical Data Sheet (Actual vs. Notional Building)

Motional % Area Blllldlng Typ!

Floor area [mf] 3493 3493

External area [m?] 4030 4030 ar Tah
Waeathar NOT NOT ' :

Infiltration [mihmA@ 50Fa] 8 3

Average conductance [WK] 1858 1383

Average U-value [Wm¥]  0.49 0.35

Alpha value® [%] 26.36 11.36

" Pextesinga of ha bulding s avisage heal wansher coatholeni which is dea 2 i mmal bridging

100 Hon-residential Instiiutions: Education

Energy Consumption by End Use [kWh.-"m“]

Actual Motional

Heating 60,56 3.65
Coaling 078 2.6
Auxiliany 12.03 6,83
Lighting 11.89 T8

Hot watar 11.85 12.45
Eguipmeant® 20.82 20.82
TOTAL™ a7 32.82

* Energy Ustd by SOz G085 NoE 00 unt Soeands (he fotal o consumpson of cakoulatisg emissions

** Toial s nei of any elecincal ensrgy dizplaced by CHF generaiors,

| 2pplicabie

Energy Production by Technology [kWh/m®]

Actual Notional
Photowvoltaic systems ] 10.91
Wind turbines 0 ]
CHP generators 0 i)
Solar thermal systems 0 0
Displaced electricity 0 10.81

Energy & CO, Emissions Summary

Actual Motional
Heating + coaling demand [MJ/m] 213,59 39.82
Primmary energy [KWh) 117.83 28.13
Total emissions [kgim'] 18.64 3.9
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HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con Gnullcnn Aux con | Heat Cool Heat gen | Cool gen
MJ/m2 Midm2 | kWhim2 | kWhim2 |kWh/m2 | SSEEF |SSEER | SEFF SEER

[ST] Central haatlng using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual 45.2 0 13.5 0 2.2 0.93 1] 0.95 0

Motional |13 0 4.2 0 1.3 0.85 aJ --- ——
[ST] Split or multi-split system, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual 55.2 0 17.7 0 16.1 0.93 1] 0895 0

Motional | 12.6 0 4.1 0 5.7 0.85 ] - ==
[ST] Split or multi-split system, [HS] LTHW boiler, [HFT] Matural Gas, [CFT] Natural Gas

Actual 300.6 15.7 aa.7 1.2 14.1 (.93 1.6 095 38

Motional | &7 44 6 2.8 4.6 8.1 (.85 2.7 e
[ST] Fan coil systems, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Natural Gas

Actual 116.8 19 34.8 1.5 10.9 0.83 3.6 0.95 3.6

Motional | 7.3 61.5 2.4 38 16.2 0.85 4.4 —
[ST] Fan coil systems, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Natural Gas

Actual 134.4 15 40.1 1.2 32 0.93 3.6 0.95 3.6

Netlonal | 16.5 336 5.3 2.1 13.3 .85 4.4 wane
[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual 184.6 0 55.1 0 11.9 0.83 0 0.95 0

Motional | 457 1] 14.8 [u} B 0,88 a ——-- ——
[ST] Split or multi-split system, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual 1129 0 33.7 0 7.6 0.93 1] 0.95 0

Motional | 35 0 11.3 0 2.4 0.85 0 - ——
[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Matural Gas, [CFT] Electricity

Actual GE.6 0 19.9 0 2 0.93 1] 0.595 0

Motional | 30.5 ] e 0 1.4 0.85 i - ==
[ST] Split or multi-split system, [HS] ASHP, [HFT] Malural Gas, [CFT] Electricity

Actual 0 0] 1] 0 11.3 0 1] 0 0

Motienal |0 0 1] 0 g 0 1] —
[ST] Mo Heating or Cooling

Actual 74.6 0 22.3 ] 0 0.83 1] 0.95 o

Motional | 223 0 7.2 0 0 0.845 1] o

Haat dem [Mim2]
Conl dem [MLmE]

= Higaling anargy demand
= Cosding energy demand

Heat con [kWh/m2] = Heating enargy consumption
Coal con [KWhm2] = Cooling enengy consumption
= Auxdliary energy consumpiion
= Healing syslerm seasonal efficency (lor nolional building. valee depends an activly glazing class)
= Cooling Systim seasenal energy ellicitndy ralio

A con [KWhimz]
Heal S5EFF

Coal S5EER

Haat gen S5EFF
Cool gen SSEER
ST

HE

HFT

CFT

= Hgaling ganarakor seasonal afficiency

= Cooling generator seasonal energy efficiency ratic

= System typa
= Heal sourca
= Healing luel type
= Conling Tuel 1ype

Fage 10.af 10
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SPLO(

BRUKL Output Document

Compliance with England Building Regulations Part L 2021

Project name

Hinckley Academy As designed

Date: Thu Mar 09 09:38:04 2023

Administrative information

Building Details Certification tool
Address: Hinckley Academy, Butt Lane, Hinckley , LE10 Calculation engine: TAS
1LE Caleulation engine vergsion: "vd.5.4"
Interface to calculation engine: TAS

Certifier details Interface to calculation engine version: v9.5.4

Hame: James Richard Manlon BRUKL compliance check version: v&.1.b.0

Telephone number: 0117 922 1681
Address: Eden Office Park, Bristol, BS20 00D

Foundation area [m']: 1164.43

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

The building does not comply with England Building Regulations Part L 2021

Target CO, emission rate (TER), kgCOy/miannum 4.48

Building CCL emission rate (BER), kgCGOx/miannum 5.69

Target primary enargy rate (TPER), KWh/mannum 36.29

Building primary energy rate (BPER), kWh/miannum 41.37

Do the building's emission and primary energy rates exceesd the targets? BER - TER [ EPER = TPER

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

reasonable overall standards of energy efficlency

** Display wircows ard smilar glazing are exeluded from the U-vaiues check.
* For fire doors, imiting U-value is 1.8 Win'K
M.E.; Nesthear rocf wamtiators (ne. smoka vents) nor swimmng pool basrs &% moseliad or checked against tha lmifing standards by tha tool

Fabric alament Us-timn | Us-caie | Uscwe | First surface with maximum value
Walls~ 026 | 015 | 015 | External Wall

Floors 018 | 012 012 | Ground Flaar

Pitched roofs 018 |- . Mo pitched roofs in project

Flat rocfs 048 (012 | 0.12 | Hoof

Windows™ and roof windows 1.6 1,07 1.33 Mew Window 2 low

Rooflights™™" 2.2 1.7 1.7 Hooflight

Parsonnel doors* 1.6 - . Mo personnel doors in project

Vahicle access & similar large doors 1.3 Mo vehicle access or similar large doors in prof
High usage entrance doors 3 1.7 1.7 D01 -Glazed External Door south

U = Limiting arep-weiphied avergs U-vakups [Wiim K] Uspax = Calculatad masimum indiidual slemant L-val ues: (W K]
Wecan = Calculated araa-walghied average L-valuss [WinT K]

" Automatic U-valksa check by tha ool doas not apoly #o curdain wals whasae lmiling stanoae |5 similar to Bhat for windaws

Air parmeability Limiting standard This building

miih.me) at 50 Pa 8 3

Building services

For detalls an the standard values listed below, system-specific guidance, and additional regulatory requirements,

refer to the Approved Documents.,

Whole building lighting automatic monitering & targeting with alarms for out-of-range values

YES

Whole building electric power factor achieved by power factor correction

=0.95

1- NV & LTHW Badiatars

act
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Zone name SFP [Wi(lis)] i
ID of systemiype |A |B |C |D |E |F |G |H HR efficiency
Standard value | 0.3 |11 [05 |23 |2 DS (05 |04 Zone | Standard
G002 Pupil WC 02 GF - - 16 |- - - - A
G004 Pupll WC 04 FF 6 |- - MAA
4002 DT Staff Workroom GF 18 |- 0.3 - A
1118 Food 01 GF - - 1.8 |- - - 0.3 - A
1119 Food 02 GF - - 16 |- - - k - MIA
G211 Server Hoom GF 0.5 |- - - M
5102 Cleanars 02 g |- - A
BODG Act WE 02 FF - - b - - - - MIA
BO0OT Acc WC 03 S5F 0.3 - - - - - - MiA
1004 Classroom 04 FF - - 0z - [ B
1008 Clagsroom 08 FF - - 0.z - A
1008 Classroom 06 FF - - - - 02 |- - A
4004 Maths Staff Workroom FF - - b |- - - 0.3 - MiA
4001 Science Staff Workroom SF & |- 0.3 - MiA
1115 Phatography/CT 01 FF - - - - 0z |- - MiA
1101 ICT 02 FF - - - - 0z |- 0.3 - P&
5001a Science Prep 01 FF g |- - MiA
1102 Science 01 FF - - 02 - A
1104 Science 03 FF - - - - nz2 |- - WA
1105 Science 04 FF - - - - 0z |- - MIA
1107 Science 06 3F - - 02 - A
1108 Science OF 5F - - 0.2 - A
1108 Science 08 SF - - - - 0z ]- - MA
1110 Science 09 SF - - - - 0z |- - MiA
1111 Specialist Science 01 5F - - 0z - A
A0 Science Prep 02 SF - - 0.2 - A
5103 Cleanars 03 5F 0.3 - - - - - - A
1106 Science 05 SF - - - - 0z |- - MAA
1112 Spacialist Science 02 5F - - [ - MIA
1103 Science 02 FF - - - - ne |- - A
4011 Year Base 01 FF - - 16 |- - - - MA
30071 Intervention Room 1 FF 16 | - - MiA
3002 Intervention Room 2 SF 16 |- - A
3004 Intervantion Room 3 GF - - 1.8 |- - - - WA
1003 Classroom 03 FF - - - - 02 |- - MIA
BO03 Pupll WC 03 FF 16 |- - A
002 Chemical Store SF 0.3 - - - A
1113 Art 01 GF - - - - 0z |- - A
4005 Otfice GF - - b |- - - 0.3 - MiA
BO0S Acc WC 01 GF 0.3 - - - MiA
Pupil WC 03 L - A
Pupil WG 01 - - A |- - - - MA
Pupil WC 02 - - 6 |- - - - MAA
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Zone name SFP [Wil’s)] n
ID of systemiype |A |B | C E |F |a |H |I HR efficiency
Standard value | 0.3 [11 |05 |23 |2 05 |05 (D4 (1 Zone | Standard
Pupil WG 04 - - 1.6 || - - - - - M
General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/'W] | Power density [W/m¢]
Standard value | 35 a0 0.3
G302 Stair 02 - - -
B301 Stair 01 - - -
G303 Stair 03 -
B311 Lift 04 -
1120 Textiles GF 180 - -
1114 Art 02 GF 180 - -
1001 Classroom 01 FF 180 -
1002 Classroom 02 FF 180 -
1117 Resistant Materials Warkshop 01 GF 180 - -
1116 Resistant Materials Workshop 02 GF 180 - -
5101 Cleanars 01 GF 147 -
5012 Stare 01 147 - -
5003 Art Store 01 147 - -
5004 Art Store 02 147 -
5013 Store 02 GF 147 -
5011 Food Store/Prep 147 - -
5010 DT Preps+Siore GF 147 - -
BO01 Pupil WC 01 GF -
G002 Pupil WC 02 GF -
G004 Pupil WC 04 FF - - -
4002 OT Staff Workroom GF a5 - -
1118 Food 01 GF 180 -
1119 Food 02 GF 180 -
6101 Cold Water Plant GF 147 - -
6102 Switch Room GF a5 - .
6211 Server Room GF 147 -
5008 Darkroom 147 - -
5008 Store 04 147 - -
5102 Cleaners 02 147 -
BODE Acc WC 02 FF -
BO0Y Acc WO 03 SF - - -
6312 Lift 02 - - -
G313 Lift 03 -
1004 Classroom 04 FF 180 =
1005 Classroom 05 FF 180 - -
1006 Classroom 06 FF 180 - -
4004 Maths Staff Workroom FF 180 -
4001 Science Slaff Waorkroom SF 180 -
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General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im"W] | Power density [W/im®]
Standard value | 55 a0 0.3

1115 Photography/ICT 01 FF 180 - -
1101 ICT 02 FF 180 - -
5001a Science Prap 01 FF 180 =

1102 Sciance 01 FF 180 - -
1104 Science 03 FF 180 - -
1105 Science 04 FF 180 -

1107 Science 06 SF 180 -

1108 Science 07 5F 180 - -
1109 Science 08 5F 180 - -
1110 Science 00 SF 180 -

1111 Specialist Science 01 5F 180 -

5001 Science Prep 02 5F 180 - -
5103 Cleaners 03 5F 147 - -
6104 Board 1 147 -

6105 Board 2 147 - .
G106 Board 3 5F 147 - -
6321 Circulation . = .
5320 Circulation =

5324 Clreulation - - -
6323 Circulation - - -
5326 Circulation -

5325 Circulation -

G327 Plant Lobby - - -
1106 Science 05 5F 180 - -
1112 Specialist Science 02 5F 180 =

6103 Plant Room SF 147 -

1103 Science 0F FF 180 - -
6304 Stair 1 - - -
6305 Stair 02 -

B306 Stair 03 - - -
6307 Stair 01 - - -
G308 Stair 02 -

B309 Stair 03 -

4011 Yeaar Base 01 FF 180 - -
5014 OT Staff Store 147 - -
3001 Intervention Hoom 1 FF 180 -

3002 Inlervanticn Room 2 SF 180 =

3004 Inferventicn Room 3 GF 05 - -
1003 Classroom 03 FF 180 - -
BO0E Pupil WC 03 FF . -

5002 Chemical Stora SF 147 -

1113 Art 01 GF 180 - -
6322 Circulation - - -
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General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/\W] Efficacy [Im"W] | Power density [W/m@]
Standard value | 95 a0 0.3
4008 Office GF 180 -
BO05S Acc WC 01 GF
Pupil WG 03 . -
Pupil WG 01 - -
G329 Circulation - -
5330 Circulation
B331 Circulation - - -
6328 Roof Escape - - -
G332 Circulation
B333 Circulation - -
Pupil WC 02 - -
Pupil WG 04 - -

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
1120 Texliles GF NO (-B2%) YES
1114 Art 02 GF MO (-57%) YES
1001 Classroom 01 FF MO [-B2%) YES
1002 Classroom 02 FF MA A
1117 Resistant Materials Workshop 01 GF MO (-T27%) YES
1116 Hesistant Materials Workshop 02 GF MO (-500%%) YES
4002 OT Staff Workroom GF MO [-63%) YES
1118 Food 01 GF MO [-8%) YES
1118 Food 02 GF MO (-59%) YES
1004 Classroom 04 FF M M
1005 Classroom 05 FF A MYA
1006 Classroom 06 FF M A
4004 Maths Staff Warkroom FF MY (-48%) YES
4001 Science Staff Workroom 5F MO [-63%) YES
1115 Photagraphy/ICT 01 FF MO {-50%) YES
1101 ICT 02 FF MO (-4 7%} YES
5001a Science Prep 01 FF MO (-37%) YES
1102 Science 01 FF MO (-B0%%) YES
1104 Science 03 FF MO [-449%0) YES
1105 Science 04 FF MO [-B0%) YES
1107 Science 06 SF MO [-50%:) YES
1108 Science 07 SF MO [-41%%) YES
1108 Scionce 08 SF MO [-B05%:) YES
1110 Science 09 SF N [-54%) YES
1111 Specialist Science 01 5F MO [-78%) YES
5001 Science Prep 02 5F MO (-d462%) YES
1106 Sclence 06 SF NO (-56%:) YES
1112 Specialist Science 02 SF MO [(-46%) YES
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
1103 Science 02 FF MO [(-B0%) YES

4011 Year Base 01 FF MO (-38%) YES

3001 Imtervention Room 1 FF MiA A

3002 Imervention Room 2 SF A BUA

3004 Intervention Room 3 GF A MIA

1003 Classroom 03 FF MO (-82%) YES

1113 Art 01 GF MO [-46%:) YES

4005 Offica GF MO [-B0%:) YES

Regulation 25A: Consideration of high efficiency alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? MC

Iz evidence of such assessment available as a separate submigsion?

MO

Are any such maasuras included in the proposed design?

YES
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use
Maotional % Area Building Type

Floor area [m] 3493 3493

Extarnal area [mf] 4030 4030

Waathar NOT NOT

Infittration [m*%hmA@ 50Pa] 3 3

Average conductance [WK] 1522 1383

Average U-value [Wim) 0.38 0.35 :
Alpha value® [%:] 26.36 11.36 I
* Porcantagn ol the budding s sazige heal nsslir crefaseni wiich o e e hermil Brisging

100 Hon-reaidential Institutions: Education

Energy Consumption by End Use [KWh/m")

Actual Motional
Heating 11.41 2.25
Cooling 0.84 2.26
Auziliary 7.23 6.85
Lighting 7.a3 7.28
Hot water 5.34 B.48
Equipment* 20.82 20.82
TOTAL™ 32.16 2712

* Eimaigry Lifiiad By aedungamieni] d20E 00 o] liratrds e Skl 1o oo idarig 8o & Saltulmay & o nfe
** Tokal is ned o any elecivicl orongy dsplaced by CHRF penoratoes, i appicabie

Energy Production by Technology [KWh/m?®]

Actual MNotional
Photovollaic systems 0 L]
Wind turbines W] ]
CHP gensrators 0 0
Solar thermal systems ] 0
Displaced eleciricity b &

‘
.
.

Energy & CO, Emissions Summary

Actual Motional
Heating + ceoling demand [MJ/m’] | 172.08 35.21
Primary enargy [kKWhin] 41.57 3629
Tetal amissions [kg'm’) 5.69 4.48
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HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heal Cool Heat gen | Cool gen
Miim2_|Mym2 | kWhim2 |kWhim2 |KWhm2 | SSEEF |SSEER |SEFF _|SEER

[5T] Central heating using water: radiators, [HS] Direct gas firing, [HFT] Matural Gas, [CFT] Electricity

Actual 23.2 0 1.7 0 2.2 3.9 0 4 0

Motional |12.2 o 27 a 1.3 1.26 1] -
[ST] Split or multi-split system, [HS] Direct gas firing, [HFT] Natural Gas, [CFT] Electricity

Actual 0.5 0 2.2 ad 11.2 3.4 0 4 a

Motional | 10.4 0 2.3 0 5.6 1.26 ] ===
[ST] Split or multi-split system, [HS] Direct gas firing, [HFT] Natural Gas, [CFT] Matural Gas

Actual 2459.9 16.5 17.8 1.3 7 3.81 3.6 4 3.5

Motignal | 7.6 38.4 1.7 4 9.1 1.26 2.7 ==
[ST] Fan coil systems, [HS] Direct gas firing, [HFT] Natural Gas, [CFT] Natural Gas

Actual B9.5 206 5.4 1.6 104 3.3 3.6 4 3.6

Motignal | 59 B 1.3 3.8 16.2 1.26 4.4 =
[ST] Fan coil systems, [HS] Direct gas firing, [HFT] Natural Gas, [CFT] Natural Gas

Actual 71.9 18 51 1.4 231 3.91 3.6 4 3.5

Motional | 16.3 28.5 16 1.8 12.7 1.26 4.4 amm
[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual 210.5 0 15 a 22.9 3.9 0 4 ]

Motlenal | 73.7 o 17.6 a 14.6 1.26 0 asas
[ST] Split or multi-split system, [HS] Direct gas fliring, [HFT] Matural Gas, [CFT] Electricity

Actual B9.4 0 4.9 a 5.3 3.91 0 4 Q

Motional | 34.8 i 7.7 1 2.4 1.26 4] -
[ET] Central heating using water: radiators, [HS] Direct gas firing, [HFT] Natural Gas, [CFT] Electricity

Actual 47.9 [} 3.4 1] 2 3,81 0 4 1}

Motional | 29.7 0 6.6 0 1.4 1.26 0 ==
[ST] Split or multi-split system, [HS] ASHP, [HFT] Matural Gas, [CFT] Electricity

Actual o [ 0 1] 11.3 0 ¢} 0 1}

Motional |0 o 0 a 2 0 0 ----
[ST] Ho Heating or Cooling

Actual 5.5 o ar a 0 3.91 1] 4 0

Motional | 22.4 o 5 1] 1] 1.25 0 o

Heal dam [MUME] = Healing energy demand
Cool dem [MAm2] = Coodng energy demand
Heat con [kWhim2] = Heating ensergy consumptian
Cool con [k'u".l'n.'n'|2| = Gmlng anargy consumplion

Aum con [KWAmE] = Ausdiary erargy consumption
Hiznt S5EFF = Higding system seasonyl efficiercy Jor notional building, value depends on activity glazing cass)
Cool SSEEA = Cosing syalem seasonal enangy eficiancy ralio

Hesl gan SSEFF = Healing genarator seasonal etficency
Cool gen S5EER = Coxing ganerator seasanal enengy efficlency ratko

5T = Systam typs
HS = Heat sourcs
HFT = Heading fuel type
CFT = Cooing luel lype
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BRUKL Output Document M HM ( t

Compliance with England Building Regulations Part L 2021

Project name

Hinckley Academy As designed

Date: Thu Mar 02 12:10:02 2023

Administrative information

Building Details
Address: Hinckley Academy. Buit Lane,
1LE

Certifier details
Narme: James Richard Mamlon
Telephone number: 0117 322 1681

Certification tool
Hinckley , LE10 Calculation engine: TAS
Calculation engine version: "v3.5.4"
Interface to calculation engine: TAS
Interface o caleulalion engine version: vo.5.4
BRUEKL compliance check version: v5.1.b.0

Address: Edan Office Park, Bristol, BS20 00D

Foundation area [m']: 1164.43

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

Targat GO, emission rate (TER), kgCO./meannum 3.02

Building CO. emission rate (BER), kgCO./miannum -5.37

Target primary energy rate (TPER), KWh/miannum 32.7

Building primary energy rate (BPER), kWh/miannum B3

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

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

reasonable overall standards of energy efficiency

Fabric element

Ussimn | Wacate | Uscae | First surface with maximum value

Walls™ 026 | 015 | 015 | External Wall

Floors 018 |02 | 012 | Ground Flaor

Pitched rocfs 01g |- - Mo pitched roofs in project
Flat roofs 018 |02 | 012 | Roof

Windows™ and roof windows

1.6 1.07 1.33 MNew Window 2 low

Rooflights"""

2.2 1.7 1.7 Rooflight

* Fer fire doors, imiting U-vaiue is 1.8 Win'K

* Autcmalic U-walua check by the jood doss not apoly $o curdain wals whasa lmiling standasd |5 similar to Bhat for wrndows

** Display windows and smilar glazing are excluded from the: U-vaiue check.

NLE.; Neathar roof wenliagians (ing. smoke venis) nor swimming pood basrs ame modelled or checked against ta lmiiing standards by thea fool

Parsonnal doors® 1.6 - - Mo personnel doors in project

Vahicle accass & similar large doors 1.3 . - Mo vahicle access or similar large doors in projact
High usage entrance doors 3 1.7 1.7 D01-Glazed External Door south

Ll i = Limiting area-wied giiad swerags L-valias [WTm K] e = Caloulatad masximum indyvidusl elemant L-valies [WiTmrE]]

Wecan = Calculated araa-wakghted avarage L-walsss [WIRm Y

Air permeability

Limiting standard This building

mYth.me) at 50 Pa

8 3
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Building services
For details on the standard values listed below, system-specific guidance, and additional regulatory requirements,

refer to the Approved Documents.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES
Whoele building electric power facter achieved by power factor correction =0.95
1- NV & LTHW Radiatars
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l/s)] | HR efficiency
This system 4 - - - -
Standard value | 2.5° WA M M MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO

® Standard shawn is for all bypes =12 KW oulput, excegt absonplion and gas engine beat pumps

2- MVYHR via LTHW Coil Hig (13 Zones)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/l's]] | HR efficiency
This system 4 - - . 0.8
Standard value | 2,57 A MA Mi& M/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

* Standard shawn is for &l types =12 KW output, sxcept absonplion and gas anging heat pumps.

3- NVHR & LTHW & CHW Coil (24 Zones)

Heating efficiency

Cooling efficiency

Radiant efficiency

HR efficiency

This system

]

SFP [Wiils)]

Standard value

2.3

MA

MA

M/A

M/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO

* Btandard shown i3 for all fypes =12 KW output, excep: absorption and gas engine heat pumps.

4- NVHR & Hig/Clg via FGU (1101 ICT 02 FF)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency
This system 4 - - - -
Standard value | 2.5° MA MIA MiA, M/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO

* Standard shown is lor all ypes =12 KW oulpul, excegd absarplion and gas engine beal pumps.

5- MVHR & Hig/'Clg via FCU (6 Zones)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l/s)] | HR efficiency
This system 4 - - . 0.8
Standard value | 2.5° MA M MiA M/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

* Standard shawn is for all types =12 KW oulput, except absorplion and gas anging beal pumps

&- MVHR & LTHW Radiators {3002 Intervention Hoom 2 SF)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wil's}] | HR efficiency
This system 4 - - - 0.8
Standard value | 2.5” MA MIA A A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO

* Stendard shawn i3 for &l types =12 kKW output, excep: absorption and ges angine heat pumps.
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7- MVHR {4 Zones)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l's])] | HR efficiency
This system 4 - - - 0.83
Standard value | 2.57 WA MIA /A MiA

Automatic manitoring & targeting with alarms for out-of-range values for this HVAC system | [ [m]

* Standard shawn is for all types =12 KW output, except absorption and gas angine heat pumps

8- Local Extract (4 Zones)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/{l's)] | HR efficiency
This system q - - . §
Standard value | 2.5 A MiA Pl MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO

* S1andard shown is for all types =12 KW output, excep: absorption and gas engine heat pumps.

9- 0¥ Cooling/Local Extract (6211 Server Room GF)

Heating efficiency

Cooling efficiency

Radiant efficiency

HR efficiency

This system

0
Lo

SFP [W/(I's)]

Standard value

A

L

L

R

MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO

10- NV

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/l's)] | HR efficiency
This system - - - - -
Standard value | 2.57 MrA MiA VA MN/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | O

* Btandard shown is for all bypes =12 KW output, axcept absarplion and gas engine heat pumps

1- ASHP
Water heating efficiency Storage loss factor [kKWhilitre per day]
This building 2.04 ]
Standard value 2* M

* Blandard shown is for all bypes excegd absorplion and gas angine heat pumps

Zone-level mechanical ventilation, exhaust, and terminal units

[#]

System type in the Approved Documents

Local supply or extract ventilation units

Zonal supply system where the fan is remota from the zane

Zonal extract system where the fan 1z remote from the zone

Zonal balanced supply and exiract ventilation systam

Local balanced supply and extract ventilation units

Cther local ventilation units

Fan assisted terminal variable air volume units

Fan coil units

=lT@|mim(o|(0|@| >

Kitchen axtract with tha fan remota frem the zana and a grease filler

MNEB: Limiling SFP may be increased by the amounts specified in the Approsved Documants if the instalation includas particular components

Zone name SFP [Wi(l's)] :
ID of system type | A B o D E F G H I HR efficiency
Standard value | 0.3 |11 |06 (23 |2 05 |05 |04 [1 Zone | Standard
1120 Texliles GF - - - - - a2 |- - - M
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Zone name SFP [Wil's)] _
IDof systemiype |A |B |C |D |E |F |G |H HR efficiency
Standard value | 0.3 (11 |05 (23 |2 05 |05 | D4 Zona | Standard
1114 Art 02 GF - - - - 0z |- - M
1001 Classroom 01 FF - - 02 - Y
1002 Classroom 02 FF - - - 0.2 - MiA
1117 Resistant Matanals Warkshop 00 -GF - - - 0z |- - MA
1116 Resistant Matarials Workshop 08-GF - - - 02 1- - MiA
5101 Cleanars 01 GF - 1.6 | - - M
5011 Food Store/Prep g |- - MIA
5010 DT Prep+5Store GF - - & |- - - - MA
G001 Pupil WC 01 GF - - 8 |- - - - MiA
G002 Pupll WC 02 GF 16 |- - M
6004 Pupll WC 04 FF 6 |- - MiA
4002 DT Staff Workroom GF - - & |- - - 0.3 - MIA
1118 Food 01 GF - - 16 |- - - 0.3 - MA
1119 Food 02 GF 16 |- 0.3 - A
6211 Server Room GF - 0.5 |- - - - - A
5102 Cleanars 02 - - g |- - - - MNYA
G006 Acc WC 02 FF 6 |- - M/A
BOOT Acc WC 03 5F 0.3 - - - A
1004 Classroom 04 FF - - - - 02 |- - /A
1005 Classroom 05 FF - - - - 0z - - A
1006 Classroom 06 FF - - 0.2 - MiA
4004 Maths Staff Woarkroom FF G |- 0.3 - MiA
4001 Science Staff Workroom SF - - & |- - - 0.3 - A,
1115 Photography/ICT 01 FF - - - - 0e |- - MiA
1101 ICT 02 FF - - (] 0.3 - MiA
001 a Science Prep 01 FF e - MA
1102 Science 01 FF - - - - 0z - - A
1104 Science 03 FF - = - - 02 |- - MiA
1105 Science 04 FF - - 0.2 - MiA
1107 Science 06 SF - - - - 0z |- - M
1108 Science 07 SF - - - - 0z - - A
1109 Science 08 SF - - (= - MA
1110 Science 08 SF - - 0.2 - MiA
1111 Specialist Science 01 5F - - - - 02 - - A
5001 Science Prep 02 5F - - - - 02 |- - MiA
5103 Cleaners 03 BF 0.3 - - - MiA
1108 Science 05 5F - = 0.2 = M
1112 Specialist Science 02 5F - - - - 02 |- - MNA
1103 Science 02 FF - - - - 0z |- - MiA
4011 Year Basze 01 FF 16 |- - MiA
3001 Imervention Rooem 1 FF & |- - Y
3002 Imtervention Room 2 S5F - - & |- - - - MIA
3004 Interventicn Room 3 GF - - 16 |- - - - MiA
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Zone name

SFP [W/

(I7s)]

ID of system type | A

C D E

F G H

HR efficiency

Standard value

23 |2

0.5

Zone | Standard

1003 Classroom 03 FF -

0z |-

- M/A

G003 Pupil WC 03 FF -

i
o

- NiA

5002 Chemical Stare SF

- A

1113 Art 01 GF -

0z |-

- A

4005 Otfice GF -

- - 0.2

- /A

G005 Acc WC 01 GF

- N/A

Pupil WC 03

- A

Pupil WC 01 -

- A

Pupil WG 02 -

- MiA

Pupil WC 04

A A

- A

General lighting and display lighting

Display light source

Zone name

Efficacy [Im/W)]

Efficaey [Im/W]

Power density [W/m®]

Standard value

95

a0

0.3

G302 Stair 02

B301 Stair 01

B303 Stair 03

B311 Lift 01

1120 Textiles GF

180

1114 Art 02 GF

180

1001 Classroom 01 FF

180

1002 Classroom 02 FF

180

1117 Resistant Materials Workshop 01 GF

180

1116 Hesistant Matarials Workshop 02 GF

180

5101 Cleanars 01 GF

147

5012 Store 01

147

5003 Art Store 01

147

5004 Art Store 02

147

5013 Stare 02 GF

147

5011 Food Store/Frep

147

5010 0T Prep+5Store GF

147

6001 Pupil WG 01 GF

B002 Pupil WG 02 GF

G004 Pupil WC 04 FF

4002 DT Staff Workroom GF

85

1118 Food 01 GF

180

1118 Food 02 GF

180

6101 Cold Water Plant GF

147

5102 Switch Room GF

95

E211 Sarver Hoom GF

147

5008 Darkroom

147

5009 Store 04

147

5102 Cleanars 02

147
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General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im"W] Eificacy [Im/W]| Power density [W/m]
Standard value | 55 a0 0.3

006 Acc WO 02 FF - - -
BO0O7 Acc WC 03 5F -

6312 Lift 02 =

6313 Lift 03 - - -
1004 Classroom 04 FF 180 - -
1005 Classroom 05 FF 180 -

1008 Classroom 06 FF 180 -

4004 Maths Staff Workroom FF 180 - -
4001 Science Staff Workroom SF 180 - -
1115 Photagraphy/ICT 01 FF B0 -

1101 ICT 02 FF 180 - -
5001a Science Prep 01 FF 180 - -
1102 Science 01 FF 180 -

1104 Science 03 FF 180 =

1105 Seiance 04 FF 180 - -
1107 Science 06 SF 180 - -
1108 Science 07 SF 180 -

1108 Science 08 SF 180 -

1110 Seience 09 SF 180 - -
1111 Specialist Science 01 SF 180 - -
5001 Science Prep 02 SF 180 -

5103 Cleanars 03 5F 147 -

6104 Board 1 147 - .
6105 Board 2 147 - -
G106 Board 3 S5F 147 -

6321 Circulation - - -
E320 Circulation - - -
6324 Circulation -

5323 Circulation =

6326 Circulation - - .
6325 Circulation - - -
6327 Plant Lobby -

1106 Science 05 SF 180 -

1112 Spacialist Science 02 SF 180 - -
6103 Plant Room SF 147 - -
1103 Science 02 FF &0 -

B304 Stair 01 =

G305 Stair 02 - - -
6306 Stair 03 - - -
G307 Stair 01 -

BI0E Stair 02 - - -
6309 Stair 03 - - -
4011 Year Base 01 FF 180 -
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General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/nr)
Standard value | 95 a0 0.3

5014 DT Staff Store 147 -

3001 Intervention Room 1 FF 180

3002 Intervantion Room 2 SF 180

3004 Intervention Room 3 GF 95 -

1003 Classroom 03 FF 180 -

BO03 Pupll WC 03 FF

B002 Chemical Store SF 147 -

1113 Art 01 GF 180 - -

G322 Circulation

4005 Offica GF 180

BO0S Acc WO 01 GF -

Pupil WC 03 -

Pupil WC 01

B329 Circulation

B330 Circulation _

5331 Circulation

B328 Hoof Escape

6332 Circulation

5333 Circulation

Pupil WC 02

Pupil WC 04

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
1120 Textiles GF MO [-B2%) YES
1114 Art 02 GF MO (-57%) YES
1001 Clagsroom 01 FF MO (-B2%:) YES
1002 Classroom 02 FF A A
1117 Resistant Materials Workshop 01 GF MO (-72%) YES
1116 Resistant Matarials Waorkshop 02 GF MO [-50%:) YES
4002 DT Stafi Warkroom GF NO (-63%%) YES
1118 Food 01 GF MO [-45%%) YES
1119 Food 02 GF MNO (-559%) YES
1004 Classroom 04 FF M/A A
1005 Classroom 06 FF A MA
1006 Classroom 06 FF MIA A
4004 Maihs Staff Workroom FF MO {-485%) YES
4001 Science Stafl Workroom SF MO (-B3%:) YES
1115 Phatagraphy/ICT 01 FF MO [-50%:) YES
1101 1ICT 02 FF MO (-47%) YES
5001a Science Prep 01 FF MNO {-379%) YES
1102 Science 01 FF MO [-BO%) YES
1104 Science 03 FF MO [-24%) YES
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
1105 Science 04 FF MO (-B0%:) YES
1107 Science 06 SF MO [-50%) YES
1108 Science 07 SF MO (-41%) ¥YES
1109 Science 08 5F MO [-BOY) YES
1110 Science 0% SF MO (-5455) YES
1111 Specialist Science 01 SF MO [-FE%:) YES
5001 Science Prep 02 SF MO [-46%:) YES
1106 Science 05 SF NGO [-56%) YES
1112 Specialist Science 02 SF MO [-36%) YES
1103 Science 02 FF NO [-60%:) YES
4011 Year Base 01 FF MO (-38%:) YES
3001 Imtervention Room 1 FF WA WA
3002 Intervention Room 2 SF MA A
3004 Intervention Room 3 GF A A
1003 Clagsroom 03 FF MO (-B2%5) YES
1113 Art 01 GF MO (-46%%) YES
4005 Office GF MO (-50%) ¥ES

Regulation 25A: Consideration of high efficiency alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? YES
Is evidence of such assessment available as a separale submission? MO
Are any such measures included in the proposed design? YES
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use
Motional ‘% Area Eullﬁ'lg T;Ipl

Floor area [ 3493 3453 ane

Extarnal araa [m) A030 4030 taur and J catanlishmanis!Taksawa
Weathar MOT MOT R

Infiltration [m*hma@ 50Pa] 3 3 . e I

Average conductance [W/K] 1522 1303 i

Average U-value [Wim3]  0.38 0.35 " : o

Alpha value® [%:] 26.36 11.36 . il |

* Percartagn ol the huldng e svamge heal bseher eefte | which @ dus fe hemal Brsgimg '

100 Hon-residential Institutlons: Education

‘

Energy Consumption by End Use [KWh/m"]

Actual Notional
Heating 2.87 1.15
Cooling 1.45 26
Auxiliary 7.23 6.86
Lighting 733 728
Hot water 5.34 4,15
Equipment® 20.82 20.82
TOTAL* 24.23 22.08
*E rmigry unid By guiimen | doss. 207 coan ] lowirds: e ikl lor cofsuinpion of ciculaisg arm oo
** Tk i el of arry @beciio | gy dspliced by CHF gomeaioes, H aspicabie
Actual MNotional
Phaotovoltaic systems BT i}
Wind turbines 0 O
CHP generators ] O
Salar thermal systems 0 0
Displaced slectricity &7 a

Energy & CO, Emissions Summary

‘
.
.

Actual MNotional
Heating + cocling demand [Mlim’]  59.26 40
Frimary enargy [kKWhin'] B3 327
Total smissions [kgim'] -5.37 3.02
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HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJ/m2 M.J)/m2 EWh/m2 | kWh'm2 | kWh/m2 | SSEEF SS5EER | SEFF SEER

[ST] Central heating using water: radiators, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 20.9 0 1.5 1] 2.2 3.91 0 4 0

Motional |13 0 1.4 o 1.3 2,64 0 —
[ST] Split or multi-split system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 24.9 0 1.8 0 11.2 3.91 0 4 0

Matlenal |12.7 0 1.3 0 5.7 2.64 1] o
[ST] Split or multi-split system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 40.8 30.3 2.9 2.3 7 3.9 3.5 4 3.5

Motional | 8.7 44,5 0.9 4.6 9.1 2.64 2.7 ===
[ST] Fan caoil systems, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 242 2249 1.7 1.8 10.4 3.8 36 i a6

Motional | 7.3 61.5 0.8 39 16.2 2.64 4.4 - =
[ST] Fan coil systems, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 30.9 21.8 2.2 1.7 2341 3. 3B 4 3.6

Motional |17.5 KAl 1.8 2 127 2684 L - ———-
[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Electricity, [CFT] Electricity

Actual 2014 0 14.3 1] 22.9 3.91 0 4 0

MNaotional | 1237 [¥] 13 1] 15.8 2.64 0 anas
[ST] Split or multi-split system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 45.1 0 3.2 J 5.3 3.91 0 4 0

Motlenal | 356 0 37 0 2.4 2.64 1] as=s
[ST] Central healing using water: radiators, [H5] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 43.1 0 34 0 2 3.91 0 4 0

Motienal | 30.6 0 3.2 ] 1.4 2.64 0 -
[5T] Split ar multi-split system, [H5] ASHP, [HFT] Electricity, [GFT] Electricity

Actual 0 0 Q Q 13 0 0 [u} 1}

Motional | O 0 0 0 9 0 0 - -—
[ST] Mo Heating or Cooling

Actual 42 0 3 a 0 3.3 0 4 1]

MNotional | 22.4 0 2.4 Q ) 2.64 0 - -

Hiaxt cerm [MULmd]

Cosl dem [MJimz2]

A con [KWn'mz]
Heat S5EFF
Conl S5EEA

Heal gen SSEFF
Cool gen SEEER
5T

HS

HFT

CFT

= Hiling energy demand

= Cooling energy demand

Heal con [WWh'm2] = Heating enemy consumptian
Cool con [kWh/mzZ| = Cooling anergy consumption
= Auiliary enamy consumption
= Heating systam saasonal effiziercy [for notional building, valus depands on activity glazing cass)
= Cogling system seasonal energy efficiency ralio

= Heating penaralor seasoral ellicency

= Coglng generalor seasanal enengy efficiency ratio
= System type
= Heal source
= Heatirg fual type
= Cooling fusl typea
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