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The proposed Project Cornerstone (student residential building) at the University of Chichester is situated
within the Technology Park campus in Bognor Regis.

The development includes the erection of a new student residential building comprising a mix of student
bedroom/study rooms, student communal kitchen/social areas, cycle storage and associated landscaping.

The site planning boundary line (red line) and the building footprint of the Project Cornerstone development is
shown in Figure 1.
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Figure 1 Site Planning Boundary (red line) and Building Footprint of the Proposed Development (Credit: Architecture PLB)

This Energy Statement has been prepared in support of the Section 73 (S73) planning application submission
for the proposed Project Cornerstone (student residential building) development of the University of Chichester
Technology Park, hereafter referred to as the Proposed Development.

The purpose of this document is to set out the energy strategy for the Proposed Development. This document
provides a summary of the key policies that are applicable to the Proposed Development and an energy
strategy commensurate with the current and future building regulations as well as regional and local planning
policies.
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The policies and regulations that are required to be satisfied are summarised as follows.

2.1 Building Regulations

Part L Conservation of Fuel and Power deals with energy efficiency requirements in the Building Regulations.
New buildings will be assessed under Approved Document Part L2A (Non-Domestic) of the Building
Regulations.

Part L2A 2013 of Building Regulations — New Non-Domestic Elements

On a national level, the current Part L2A 2013 of the Building
Regulations sets the energy efficiency requirements in new non-
domestic buildings.

Under Building Regulations Approved Document Part L2A: Conservation
of Fuel and Power (2013 edition), compliance is achieved by
demonstrating that the Building CO, Emission Rate (BER) does not
exceed the Target CO, Emission Rate (TER).

In addition, Part L2A also requires that the fabric elements and the fixed
building services all meet minimum energy efficiency standards (Criterion
2), and reasonable provision for limiting solar gain through the building
fabric (Criterion 3).

Approved Document L, Volume 2: Buildings other than Dwellings (2021)

Im HM Governmerd

Approved Document Part L2A and the Non-Domestic Building Services
Compliance guide has been replaced by Approved Document L (ADL),
Volume 2: Buildings other than dwellings, which was first published on
15" December 2021.

This 2021 ADL Volume 2 (Buildings other than dwellings) will set the
energy efficiency requirements in new non-domestic buildings, on a
national level. In particular, new guidance on the updated CO» and
primary energy targets for buildings other than dwellings, minimum

standards for building fabric and fixed building services, as well as
e guidance to support the new legislation.

This 2021 ADL Volume 2 (Buildings other than dwellings) takes effect on
15 June 2022 for use in England. However, it does not apply to work
subject to a building notice, full plans application or initial notice
submitted before that date, provided the work for each building is started
before 15 June 2023 (commencement of work).

The commencement of work would usually be marked by work such as: (1) excavation for strip or trench
foundations or for pad footings; (2) digging out and preparation of ground for raft foundations; (3)
vibrofloatation (stone columns) piling, boring for piles or pile driving; and (4) drainage work specific to the
buildings(s) concerned.
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2.2 Local Planning Guidance

Arun Local Plan 2011-2031 (July 2018)

The Local Plan sets out the vision for the future of Arun and guides
development to achieve that vision.

The purpose of the Local Plan is to encourage sustainable
development and manage future growth whilst ensuring that change
across the District is appropriate to meet local need. It will support the
strategic provision of homes, employment and shops and will look to
ensure that these are carefully co-ordinated with the services and
facilities that communities rely on and which are essential to wellbeing
and quality of life.

The Local Plan's 'strategic policies' (where policy references are
prefixed with the initials 'SP') set out the overall strategy for the Arun
Local Planning Authority with regard to:

e The amount of new employment, retail and housing development
that will take place in the District up to 2031;

e A strategic framework to help determine planning applications;

e The framework for neighbourhood development; and

e A statutory guide to help local communities deliver local change.

Policy ECC SP2, Energy and climate change mitigation, states that all new residential and commercial
development (including conversions, extensions and changes of use) will be expected to be energy efficient and
to demonstrate how they will:

e Achieve energy efficiency measures that reflect the current standards applicable at the time of
submission (Part L 2013 as a minimum);

e Use design and layout to promote energy efficiency; and

e Incorporate decentralised, renewable and low carbon energy supply systems, for example small scale
renewable energy systems such as solar panels.

All major developments must produce 10% of the total predicted energy requirements from renewable or low
carbon energy generation on site, unless it can be demonstrated that this is unviable. Energy efficiency
measures will be taken into consideration when the total predicted energy requirements are calculated. The
Council will consider ‘allowable solutions’ where it is clearly demonstrated that the provision of on-site
renewable or low carbon energy generation is unviable or not feasible.

2.3 Grid decarbonisation

Recent progress in the energy sector has seen emissions associated with electricity consumption reduce
drastically, however this is not reflected in the current Building Regulations 2013. The carbon factor for grid-
supplied electricity in the current Building Regulations (2013) is 0.519kgCO»/kWh:; as can be seen in the graph
below, this is a fair reflection of the performance of the grid at that time. However, in response to legally
binding targets established in line with the Paris Agreement, significant progress has been made in
decarbonising the electricity grid over the past years.

At the end of 2020, the Department for Business, Energy, and Industrial Strategy (BEIS) reported the carbon
factor of electricity as having fallen to 0.159kgCO2/kWh; a 69% reduction compared to that in Part L 2013.
The consequence of this is a discrepancy between emissions calculated using current building regulations
methodology from electrical plant and any technologies which offset grid electricity (such as solar PV)
compared to the reality of their performance. This leads to the risk that buildings could be specified with
technologies with the objective of reducing CO2 emissions which, in fact, may not offer any real benefit in
practice.
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The revised Building Regulations 2021 ADL Volume 2 (Buildings other than dwellings) adopted a CO» emissions
factor of 0.136kgCO2/kWh (SAP 10.1) and primary energy factor of 0.1501kWhee/kWh for the grid supplied
electricity.
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Figure 2: Historic and future projected carbon factor for the National Grid (8% transmission and distribution losses are included).
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3.1 Establishing CO; Emissions

The total regulated carbon emissions at each stage of the energy hierarchy and the percentage savings in
regulated emissions over Part L 2013 of the Building Regulations compliant development will be calculated for
the Proposed Development.

The results in this report relate to the carbon emissions calculations based on Part L2A methodology using SAP

2012 carbon factors (current Part L 2013). However, due to the grid decarbonisation, more recent grid supplied

electricity carbon factors (SAP 10 and SAP 10.1) have been adopted and reported for this energy statement.

I[ES VE 2019.3.2.0 using the dynamic simulation modelling (DSM) methodology was used to assess the
Proposed Development.

The first step of design is to ensure that all new developments provide passive measures and energy efficient
solutions. The Proposed Development is seeking to maximise the potential of the measures by the strategy
outlined in the following sections.

2.2 Passive Measures

In order to reduce the energy demand of the development, the fabric of the development will be improved
significantly beyond the minimum requirements of Criterion 2 of Part L2A 2013. Table 1 shows the typical
envelope performance characteristics that will be incorporated into the scheme design to limit the buildings

energy consumption.

Table 1 Element Parameters

Element Value
Floor U - Value (W/m2K) 0.15
Roof U - Value (W/m2K) 0.15
External Walls U - Value (W/m2K) 0.15

Walls between heated spaces (W/m2K)

Fully filled cavity with sealed edges

Walls between corridors/stairs/lifts/risers (W/m2K)

Fully filled cavity with sealed edges

U-value (W/m2K)

1.60

A%D Frame type Metal
8 G-value 0.40
Fraction Glazed 0.90
Opaque Door/Spandrel Panel (W/m2K) 1.60
Air permeability (m3/hm2 (@ 50Pa) 3
Thermal Bridge Specification Default

In addition, windows have been carefully designed to balance daylight, heat loss and heat gain.

3.3 Active Measures
The energy consumption will be further reduced by the incorporation of active energy efficiency measures in

the design of the mechanical and electrical engineering systems. The following energy efficiency measures will
be incorporated:
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¢ Natural ventilation adopted which reduces the energy consumption of the building;
e Energy efficient mechanical extract ventilation; and
e Low energy lighting and occupancy controls.

3.4 Mitigating Against Climate Change

The Council will support development which is located and appropriately designed to adapt to impacts arising
from climate change such as the increased probability of tidal and fluvial flooding; water stress; health impacts
as a result of extreme temperatures and a decline in the quality of habitats and richness of biodiversity.

Development in the District must also be designed to mitigate against the impacts of climate change by
reducing the emissions of greenhouse gas in line with the Energy Hierarchy:

Reduce the use of energy;

Use energy more efficiently;

Move to energy from renewable sources; and
Use remaining fossil fuels cleanly.

The following list shows the proposals the development will include to mitigate against the impacts of climate
change:

e Heat generation will be minimised through the specification of energy efficient ventilation systems,
insulation on pipework and low energy lighting.
¢ The amount of heat entering the building will be reduced by:
o Energy efficient facades with appropriate proportions of glazing; and
o A glazing shading coefficient carefully selected to minimise solar gain in the summer, but also
to maximise solar gain in winter.
e Ceiling heights in the development have been maximised within the constraints of the overall building
height and massing.
e Passive ventilation (openable windows) has been incorporated within the development. In addition,
there will be a small amount of natural ventilation through trickle vents and infiltration.
e There will be a continuous extract from the kitchens and bathrooms in all units.
¢ No comfort cooling is proposed for the development.

5
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These measures are those which serve to reduce the overall emissions of the development through the
inclusion of renewable technologies such as Ground Source Heat Pump (GSHP), Air Source Heat Pumps
(ASHP), Solar Photovoltaics array (PV panels), besides others.

This section addresses the requirements of Policy ECC DM1 (Renewable Energy) of The Local Plan. The
supporting text states the following:

The Council will support renewable energy development subject to the criteria in this Policy. Schemes will
be expected to contribute to the social economic and environmental development and overall
regeneration of the District. Within areas of protected landscapes, areas or buildings, development should
generally be small scale or community based.

A number of renewable technologies have therefore been appraised in terms of technical, physical and financial
feasibility as potential renewable systems for use on the project.

4.1 Solar Water Heating Panels
Solar water heating systems use heat from the sun to produce \
domestic hot water. The system requires solar panels on the roof,
ideally south facing, linked to hot water storage cylinders.

There is roof area available for solar panels. However, it would be
to prioritise solar PVs, since the electrical output from PV panels
will be more suitable for implementation with the electrical led
Energy Statement and building energy usage. Therefore, solar
thermal is not proposed for the development.

4,2 Ground Source Heat Pumps

Ground source heat pumps utilise either water
extracted from an aquifer (open loop) or water
circulated within underground pipework
(closed loop) as the heat source in a
refrigeration process. This enables them to
produce hot water, typically at around 45°C
that can be used as means of space heating in
buildings. Due to the relatively constant
temperature of the ground at depth (typically
10-14°C in the UK) this produces heat more
efficiently in winter than an air source heat
pump, and usually with lower carbon emissions
than a gas-fired boiler.
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Open loop systems require the water extracted to be re-injected into the aquifer at another borehole on
another part of the site. A licence from the Environment Agency (EA) is required for both abstraction and
discharge although these licences cannot be obtained until a test borehole has been constructed and the
appropriate EA tests undertaken.

The imbalance of heating and cooling loads (as no cooling is proposed) makes the use of GSHPs unsuitable,
therefore none are proposed for this development.
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4.3 Air Source Heat Pumps

Air source heat pumps (ASHP) use thermodynamic principles to convert heat
from the air into useable heat within the building. Unlike some other sources of
renewable energy, heat pumps do require energy (typically electricity or gas) to
pump and compress refrigerant through the system. However, under the
Renewable Energy Directive 2009/28/EC they are classified as renewable
technologies provided that the final energy output significantly exceeds the
primary energy input required to drive the heat pump. ASHP need to be located
externally with access to the ambient air, typically at roof level.

Due to grid decarbonisation and the adopted SAP10.1 carbon factors, it is
expected that ASHP technology will offer significant carbon emission reductions
over the gas boiler baseline scenario. ASHP plant can be located at roof level
and integrated into space heating and hot water systems (albeit with some
degree of ancillary top-up heating to raise water temperatures). Implementing
heat-pump technology brings the additional benefit of a shift towards combustion-free development, with the
associated benefit to local air quality.

Air Source Heat Pumps, in the form of a Variable Refrigerant Flow (VRF), are therefore proposed for the
development as the primary heat generating technology.

4.4 Biomass Boilers

A biomass boiler uses a natural fuel such as wood chips or wood pellets for
combustion. Since it uses a natural resource that can be replanted it is
considered as a renewable energy source subject to the distance the fuel is
transported. The carbon dioxide emitted from burning biomass is balanced
by that absorbed during the fuel's production. Biomass heating therefore
approaches a carbon neutral process.

The primary disadvantage of a biomass boiler is that it would require a e )
central energy centre and heat distribution network. In addition, large ’ : S SR,
storage volumes are required for fuel along with regular deliveries. Biomass exhaust gases would also require
significant treatment to avoid degrading local air quality. There are concerns that the number of deliveries and
large vehicle numbers would cause alarm and a hazard to residents and users of the premises.

Biomass boilers are therefore not proposed for the development.

4.5 Wind Turbines

Wind turbines use the wind's lift forces to turn aerodynamic blades that
turn a rotor thus generating electricity. There are three basic types to
consider: horizontal axis (propeller type), vertical access (helical type) and
building integrated (where the building design is adapted to suit the wind
turbine).

Wind turbines have a significant visual impact and the roof space will be
sensitive in townscape terms, which is likely to preclude wind turbines.
They can create noise and vibration problems. Additionally, there is
limited roof area across the site where clean air flows and good wind
speeds can be realised and which are vital to delivering a useful electrical
output. Even if a suitable location could be found, the output of a wind
turbine and the consequential carbon dioxide emissions will be very
limited when compared to the emissions of the whole development.

Wind turbines are therefore not proposed for the development.
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4.6 Solar Photovoltaics
Solar photovoltaic (PV) cells
generate electricity from the
sun’s energy. Solid PV panels
can be either roof or facade
mounted (although solar
modules fitted on a south facing
facade have only 75% the
output of roof mounted
modules).

There is roof area available and a good opportunity for the deployment of solar Photovoltaic technologies for
onsite electricity generation. The Proposed Development has an electrical led Energy Statement and building
electricity usage. Therefore, PV panels are proposed for the development.

The Proposed Development will include 126 photovoltaic panels (approximately 200 sgm). These panels will
provide approximately 40kWp of energy. This reduces the carbon output compared to the baseline scheme.
The proposed roof layout can be seen in Appendix C.
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5.1 Energy Efficiency Iteration “Be Lean”

The regulated CO, emissions for the energy efficient case has been compared against a Part L2A compliant
development (SAP 2012 carbon factor). Figure 3 below shows that the regulated carbon dioxide emissions of
the energy efficient scheme are approximately 1% below that of the baseline scheme.

The BRUKL Document for the Energy Efficient model can be found in Appendix A.

Tonnes QO year

Figure 3 - Regulated Carbon Dioxide Emissions - Energy Efficient Scheme

5.2 Renewable Energy Iteration “Be Green”

Figure 4 below shows the revised estimated reduction in domestic regulated carbon dioxide emissions taking
into account the contribution of the ASHPs system and PV panels is approximately 35% below the energy
efficient scheme and 35% below the baseline scheme.

The BRUKL Document for the renewable energy model can be found in Appendix B.

Tonnes COyear
5 ):;a I,
[ov]

2014 Rasalins Scheme He Lean
{SAP 20 2} energy officien

Figure 4 - Regulated Carbon Dioxide Emissions- Renewable Energy Iteration
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Table 2 below summarises the carbon emission reduction using the SAP 2012 carbon factors from current Part
L 2013, but also includes results using SAP 10 and SAP 10.1 carbon factors, which reflect better the
decarbonisation of the electricity grid and the revised Building Regulations 2021 ADL Volume 2 (Buildings

other than dwellings).

Table 2 - CO2 Emissions Summary Results Including Different Carbon Factors at Renewable Energy Iteration “Be Green”.

Bullding's CO» emissions pass rates

Part | 2013
(SAP 2012 Carbon Factors)

Part 1 2013
(SAP 10 Carbon Factors)

Part 112013
(SAP 10.1 Carbon Factors)

Pass by 36%

Pass by 67%

Pass by 82%
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An energy assessment has been carried out to show compliance with local policy.

The assessment showed that a reduction in carbon emissions of 36% over a Part L 2013 compliant
development (SAP 2012) can be achieved. In addition, reduction in carbon emissions using more recent carbon
factors (SAP 10 and SAP 10.1) have been provided, which reflects better the decarbonisation of the electricity
grid and the revised Building Regulations 2021 ADL Volume 2 (Buildings other than dwellings).

Table 3 below includes for the reduction in carbon emissions summary results using the different carbon
factors.

Table 3 - CO2 Emissions Summary Results Including Different Carbon Factors at Renewable Energy Iteration “Be Green”.

Building's CO2 emissions pass rates

Part L. 2013
(SAP 2012 Carbon Factors)

Part L 2013
(SAP 10 Carbon Factors)

Part | 2013
(SAP 10.1 Carbon Factors)

Pass by 36% Pass by 67% Pass by 82%

This reduction in carbon dioxide emissions will be achieved through the incorporation of passive and active
energy efficiency measures and is in line with Arun’s local plan requirements.

Further to this, in response to Policy ECC SP2, all major developments must produce 10% of the total predicted
energy requirements from renewable or low carbon energy generation on site, unless it can be demonstrated
that this is unviable. Energy efficiency measures will be taken into consideration when the total predicted
energy requirements are calculated. Table 4 below shows the total predicted energy consumption for both the
energy efficient scheme (without ASHPs and PV array) and the renewable energy scheme (with ASHPs and PV
array). From this table it can be seen that the percentage requirement from renewables is 32.14% for regulated
energy consumption, while the unregulated energy consumption remains the same.

Table 4 - Regulated and unregulated total predicted energy consumption

Resujated (KWh/m?) Unregulated (kWh/né)
Total Pred@’ged Energy‘ Consumption (TPEC) 183.18 0410
(Energy Efficient Iteration)
Total Predicted Ehergy Consumption 5888 5417
(Renewable Iteration)
Change in TPEC 124.30 -
Percentage of the total predicted energy
requirements from renewable or low carbon 32.14% -
energy generation on site

The development is achieving 32.14% of regulated energy from renewable sources. However, in practice this is
likely to be much higher as the Part L compliance thermal modelling uses a set occupancy and hot water profile
for student residential buildings (NCM profiles). This gives an artificially high hot water demand, and with the
inclusion of low water demand sanitary fittings and a more accurate occupancy profile, the total hot water
demand will be less than 50% of that calculated by the Part L compliance modelling software.
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=+ Display windows and shvilay glazing are excluded fram the Usvalue cheok

N.B.: Neither oot ventiiators (ino: smoks venis) nor swimming pool basing are misdelind or chested against the imiting stendands by the fool.

Air Permeahility Worst acceptable standard | This building

aithone) at 50 Pa 10
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Zone hamia

SFP [Wil's)]

ID of systemtype | A B 4] E F G H { HR efficiency
Standard vatue |03 [ 1.1 [05 |19 |18 |05 |11 |05 |1 |Zone | Standard
L84 -F4-Living/iidchan ~ ~ - - ~ - - 48 |- NIA
General lighting and diaplay lighling Luminous efficacy {Im/W]
Lone namsa Lumdnaire | Lamp | Display lamp | General Hghting W]
Standard values | BD 60 22
LO4-Lift Lobby - - &1
Li4-F1-Bath i - - 15
L34-F1-Bath 2 - - 15
LO4-F4-Bath 3 - TG - 15
L 04-F1-Bath 4 - TG - 15
LO4-F1-Bath 5 - 1143 - 18
LO4-F{-Bath 6 - N - 18
LO4-F1-Bath 7 - 18 - 15
LO4-Fi-Bath & ~ e - i5
D4F1-Bath & - - 15
L4-F1-Bed 1 - - 28
LO4-F{-Bed 2 - 118 - 28
LO4-F1-Bed 3 - - 26
L04-F1-Bad 4 - PR - 28
Lid-Fi-Bed B - - 28
Lid-Fi-Bed 8 -~ - 28
LO4-F1-Bed 7 - N - 28
Lid-Fi-Bed 8 - ERES - 28
LO4-Fi-Bod 9 - 114 - 26
LO4-F{-Ciroulation 1 - & - 40
Lo4-Fi-Ciroilation 2 - - 54
L04-F1-Living/Ritchan ~ “ 248
LO4-F2-Bath 2 - TG - 15
LO4-F2-Bath 3 - TG 15
LO4-F2-Baih 4 - TG - 15
LO4-F2-Bath 5 - T4 - 18
L04-F2-Bed 2 - i - 28
L03-Fz-Bad 3 - - 26
LP4-Fo-Bed 4 - - 28
Lid-F2-Bed 5 - - 28
L34-F2-Living/Kilchen - - 258
Li4-F3-Bath 2 - - 15
LO4-FI-Baihi 3 - T - 15
L04-F3-Bath 4 - 148 - 15
LO4-F3-Bath 5 - - 18
LO4-F3-Bath @ - - 15
LO4-F3-Bath 7 - - 15
La4-Fo5-Bed 2 - G - 28

Pagednf g

General fighting and display fighting

Luminous efficacy [ImiWg

Zone name Linninsgive | Lamp | Display lamp | Gensral lighting W]
Standard valus | 80 6o |22

LO4-F3-Bed 3 - T - 26
L04-F3-Bed 4 - - 28
L04-F3-Bed 5 < 286
£04-F3-Bed 6 - -~ 28
LO4-F3-Bed T - - 26
LO4-F3-Living/Kitchan - 1 - 307
LO4-F4-Circulation . e 38
L4-T4-Clroutatinn 2 - 14 34
LG4-F4-Living/Kilchan “ 18 - 244
LE4-Stairs o - 33
L4-Stals 2 - 35
LO4-Stairs 3 - ~ 33
LOA-Lobby ¢ - = 16
L34-F2-Ciroulation 1 = 3 - 39
L04-F3-Acc Bath 1 - 13 - 21
L04-F2-Aor Bag 14 ‘ LRI « 41
LOg-Lobby 2 HRSH - EL
LO4-F3-Aco Bed 1 {4 44
LO4-F3-Acc Bath 1 - - 21
LO4-F3-Cirpulation 1 - RN - 49
L04-F4-Bad § < Tig « 27
Lo4-F4-Bail 1 - ; - 1§
L34-F4-Bath 2 - - &
L4-F4-Bed 2 - 28
Li34-F4-Bad 3 - 28
L04-F4-Bath 3 - - 15
LO4-F4-Bath 4 - - 15
134-F4-Bad 4 - - 28
L34-F4-Bad § < i s 26
L04-F4-Bath § - |- 15
L{4-F4-Bath & - 15
L04-F4-Bed 6 - 28
LO4-F4-Bad 7 - TG - 28
LO4-F4-Bath 7 - Tig - 18
L04-F4-Bath & - i - 15
104-F4-Bod 8 11 28
LO4-FE-Clroudatinn 2 - 144 - 45
LO4-F3-Bad B - 28
L4-F3-Bath @ - i5
£Q4-F3-Bed 8 - - 28
E{4-FA-Bath 8 - ~ 15
LO4-F2-Clroulatinn 2 - - 55
L04-FZ-Bed ¥ - * 18
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General lighting and display tighting Luminous efficacy [Im/W] Criterion 4; The performance of the building, as built, should be consistent with the

Zone nama Luminaire | Lamp | Display lamp | Gensral lighting W} calculated BER
Standard vaiue | 50 60 22 Seaparate submission
LO4-FZ-Bed 7 - e 26
LO4-F2-Bed & - g |- 26 = - _— —— - '
LO4-F2-Bed 6 - g | - 10 Criterion §: The necessary provisions for enabling energy-efficient operation of the

building should be in place

Criterion 3: The spaces in the building should have apgropriate passive control measures Separate submission

to limit solar gains

EPBD {Recast): Consideration of alternative snergy systems

Zone Internal blinds used?
Lo4-Fi-Bad 1 NO Were alfernative snergy systems considered and analysed as part of the design process? NG
L04-F1-Bed 2 MG ia evidence of such assessment svallable as s separate submisgion? MO
LO4-F1-Bed 3 0] Arg any such measures included i the proposed design? MO
LO4-F1-Bed 4 e

LO4-F{-Bed & NO

LO3-Fi-Bed 6 WG

LO4-Fi-Bad 7 NO

Lid-Fi-Bed 8 NG

LO4-F1-Bed 9 e

LO4-F2-Bed 2 NG

LO4-F2-Bed 3 KO

L34-F2-Bad 4 NO

LO4-FE-Bad 5 NO

LO4-F3-Bed 2 NO

LO4-F3-Bad 3 NO

L-F35-Bed 4 MO

L4-FE-Beid & WO

LO4-F3-Bed 6 NG

LO4-F3-Bed 7 HO

L04-FZ2-Acc Bed 1 NO

L04-F3-Aco Bed 1 NO

LiMd-F4-Bed 1 NO

LO4-F4-Bed 2 NG

L4-F4-Bed 3 NG

L{34-F3-Bed 4 MG

L04-F4-Bad & NG

LO4-F4-Bad § NO

LO4-F4-Bad ¥ NO

LO4-F4-Bed 8 NO

Lid-F3-Bed 9 NG

L4-F3-Bed 8 Ny 23 MO

UM-F2-Bed 7 N/A RIA

LO4-F2-Bed 7 R HO

L04-FZ2-Bed & k 3 NO

Lo4-Fi-Bad & NiA NiA
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Technical Data Sheet {Actual vs. Notional Building)

System Type gg;iﬁsr
Building Global Parameters Building Use [S7] Central heating using water: radiators, {HS] LTHW boiler, [HFT] Natural Gas,
R R R T \ Actual 10 0.85
Area {md] Hotional 1o : £.80
Extamal area [l [8T] Cenlral heating using water: radiators, [HS] LTHW heller, [HFT] Natural Gas,
Weather Actuasl 4 Q85
infiliration e’ @ S0Pa} Notisnal 1@ . .86
Average @nﬁuctame {Wﬂ’*ﬁi [ST] Central he g water: ra atural Gas
Averags U-\ffﬁii.jﬁ PITHR] Actust 10 : 0.85
Alpha valug” [%] Notiohal 10 £.88
> Pgp o i duliding's a6 et ansfor cocdh vtz EST} No Heatin o)
Actual D)
Notional &

Heat dam Mdfe2] = Healing snergy demand
i Coot dem Pim2] = Gooling energy damand

Heat oon JWHMZY = Heafing enargy consumption
oot con TWhME] = Cooling snergy consurmption
dux con WRIMZ2Y = Sendiliary snegy consumplion

Energy Consumption by End Use [kWhim®]

. Heat SSEFF = Heafing syslem seasonat sffidency (for notional buliding, valus depands on solivity glasing Hass)
- Notinnal Cont SEEER = Coofing system seasanal energy eficiency ratio
Heati 5 67 ’ Heatgen S8EFF = Healing generator seasonal sfficiency
eaung Tshue Cootgen SSEER = Cooling gensialor ssasonal ehengy sfficiancy ratic
Goaling : 13 = System yps
Avsriliaee 3 D4 HS = Haat spirns
e - HET = Heating fusi fyps
Lighting 3.3 CET = Canling fuel type
Hiot walar W47
Eguipmant”™ 2412
TOTAL 17975
¥ Eney uaeld by acirenent dossnot oot i fodal T ion e ok
* Totgh i3 netof gy eldcinosd sndnie Sspevy by SHE pivskions, Happbrtie.
| Netional
Photovoltaic systems 0
Wind habines B
OHF generators Rt
Solar tharmal systems %4
Energy & CQ, Emissions Summary
Heating + cooling demand My
Prirary energy® [KWhint]
Totat smissions (kg/ov}
* Drimary storgy 18 net o gy plociioRl energy e By GHP g
Fage 7ol ® Page 3af 8
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Key Features

The Ruililing Control Body s atbvisad o g pactionds

v attention o Homs whdee spanificaiions are betlor than trpieatly

expestat
Building fabric
Element | Uirye | Ui | Surface where the minimum value occurs”®
Wall 023 | 308 | LO0OND4A:SwiB]
Fioor 02 |- | UNKNOWN
Hoot 048 | 4% | LODONU44: S 3]
Windows, mol windows, and rocllights 1.5 L8 LOGOG044: SurflO)
Personnel doors 1.5 - No Personne! doors in buliding
Vhicle access & similar large doors 1.5 - No Vehicle access doars in buliding
High usage enfrance doors 1.5 - NoHigh usage entrance doors in building

U = Typical indiidiset olemant Uoaluas PREOEY

Ui = Mindmusruindividual slarment Li-vaties MWKy

* There might be rors than one surfage whers the minknum Lalus ooours.

Air Permaability Typical valus This building
mei{humS at 50 Pa 5 3

PageBofd

ARUN DISTRICT COUNCIL BR/72/22/PL



it

SUSTAINABHITY

PROJECT CORNERSTONE

9
2
747
7o
z
%
e
o
Dot
59
2
P
Y
[
7%
s

Yo,
7%
gy
24
st
s
2
s
s

P

Gint

797
2
praves
f 61
o’
]
w5

K
7

Yoo
o
b
w5
Yoo,

;
P
[
Wi
744
G,

z
H

e
421

54
e
e
Ve
“ets
e
ot
59
Wk
o,
ot
s,
"y

ol
v

s
%
pea
bos;
s
2
7y
75
Yo
v
Trart

ARUN DISTRICT COUNCIL BR/72/22/PL



Building services

B R U KI_ Output DOCU ment & : H I\'1 G{:.\vernn’}eﬂt The standurd vaives Noted halow s asinlnum vaines for efffclencies and masiinens vafnes for SFBa. Redur o the

e . L s - . _ e Hon-Doroestic Bolding Sendees Complinnce Guldde For detalls.
Compliance with England Building Regulations Part L 2013

Whole building lighting autornatic monitoring & targeting with alarms for eut-of-rangs values | NO
Whole building electric power factor achieved by power factor correction 0810 305

Project name

1- HVAC 1-ASHP NV

Pfﬁjecﬁ C orner S‘t one - B e GI‘ een AS d E-Sigﬂe d Heating efficiency | Cooling efficiency | Radiant efficlency | SFP [WHlis)] | MR efficiency
_ - - v 2o This system | A - -

Date: Wed Mar 10 12.06.58 2022 Stardard valug | 2.5° N/A NiA NiA NiA

Automalic monitoring & targeting with alarms for out-ofrange values for this HVAC system ‘ YES

* Stangard shown s Tor e types > 12 KW oufpul, sxcspt shaorgtion and gas engine heat pumnps. For types <=12 KW outow, refer to EN 14835
far lirniting stonssrds.

Administrative information

Building Details » ‘ e
Address: Bogrior Regis, PO21 1HR 2- HVAC 3- ASHP_EV WG

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [WiHis)] | HR afficiency

A o ~

Certification teol This systam &3 - 4 & -

Calepistion pagine: Apache Standard value | 2.5° NIA Ni& MNIA NiA
Calculation engine version: 7.0.13 Certifier details Automatlic monitoring & targeting with slarms for out-of-range values for this HVAC system \ YES
; . . . Jame: Hi * Slangard shown s forafl 5 12 KYY oulpul, sxespd shaorption and gas angine haaf pumps. For types <=12 KV oudpu, refarts EN 14825
Interface to caloulation engine: (ES Virtug Environmert  Domes HL I i_imgm Bt typs siptl, sroapt absorplion and gas engh pumgs. For iyp i o
Tefeph L H i
Interface to calculation engine version: 7013 ﬁ:{ff hona nymner
rREsY , , - ] 2 = $h ]
BRUKL compliance check version: v5.8.0.0 3- HVAG 2- ASHP EV_KITCHEN
Heating officioncy | Cooling efficiency’| Radiant efficicricy | 8FP [Witlis)] | HR efficioncy
Criterian 1: The calculated CO, emission rate for the bullding must not exceed the target. Thissystemy |33 - -
Standard valae | 2.5° M/A KA NA i

Automatic monitoring & {argeting with slarms for out-of-range values for this HVAQC system ‘ YES

T Eandany ehawen i for al ypas 2R W DU, BY0apl abSOIBHan and G Sh3ine feat pomps. Far e L= RNV o ratar o BN I8REE
for limiting standsrds.

GG emission rate front the notlonal building, kOOt annum
Target CCx emission rale {TER], kgCOQum’anmim
Building 00, emission rate (BER), kglOMmY arnum

Are amissions from the building tess than or aqual to the target? s TER "o HWS in project, of Rotwater is provided by HVAC systerm”
Are as bl delalis the same asysed in the BER calnudations’? Separate submission Local mechanical ventilation, exhaust, and terminal units
D | Systain type in Non-domestiz Bullding Services Compliance Guids
N R ) - __— S S R - & Local supply or extract vendiladion eoils aerving seingle ares
Criterion 2: The performance of the building fabrm and fixed building services should B | Zonal supply system where the fan is remote framthe zone
achieve reasonable overall standards of energy efficiency T | Zonast extract system whers the fan is remets from the zone

gﬁ;iﬁ:ﬁ?i?ﬁg ot achisve the standards i e Nos-Bomestic Baikling Senvioes Compliance Gulde and Fat L ang 0 Zonal supply and sxtract ventilation units serving & single room or zone with heating and haat recovery
bég-xi‘is'ﬁng fabric E | Locgl supply and extrag] veptitalion system serving @ single area with bealing and heal recovery
Element Uit | Vst | Uhtare | Surface where the maximum vabie soowrs” F Offier io§a§ vemxiafsm U -

Wall 045 |G | 16 | LOODDO4S:Su] G Faﬂ-asszstgd terminal VAV unit

L 025 |- = UNKHEIWN ? iiiaﬁxiii systent where the fan is remote from the zone with grease fiter

Roof 0.25 |Gy |88 | LO00OGS4: Surf3] — — - - -

Windows™, roof windows, and roollights | 22 LO000044:Surff0] Zone name SFP [Wilis)] N
Personnel doors a2 |- - No Personnel doors in building iDofsystemiype |A |B |C |0 |E |F |G |H |1 HR effistency
Yohiole accoss & similar iarge GOOS 1.5 - - Mo Veohinlky actoss doors in bui?ﬂing Standard value | 0.3 | 14 | 08 |18 |18 |08 | 1.1 0.5 1 Zong | Standard
High usage enlrance doors’ &8 - - No High usage entrance doors in building LO4-F1 -Living/Kitchen - - - - - : _ a8 |- WA

s == 4 beeeith oWy P fyale W R

gsﬁig = iécmiff iﬁfﬁf;ﬁfﬁffi;;‘fﬁigf gg?f;izm} Unons = habculintod rrsodeston indiwidaal oloment Unvales S0 Li4-F2-Living/iitchen - - - - - - - - - WA

* There might be more than one surface wheve the imesdmuet L-valug soouss, £L04-F3-Living/Kiichen N - - - - - - - - WA
**hAutomatic value check by the tool does not apply In cuntatn walls whoss fimiing standand i similar to hat for windows.

=+ Display windows and shvilay glazing are excluded fram the Usvalue cheok

N.B.: Neither oot ventiiators (ino: smoks venis) nor swimming pool basing are misdelind or chested against the imiting stendands by the fool.

Air Permeahility Worst acceptable standard | This building

aithone) at 50 Pa 10
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Zone hamia

SFP [Wil's)]

ID of systemtype | A B 4] E F G H { HR efficiency
Standard vatue |03 [ 1.1 [05 |19 |18 |05 |11 |05 |1 |Zone | Standard
L84 -F4-Living/iidchan ~ ~ - - ~ - - 48 |- NIA
General lighting and diaplay lighling Luminous efficacy {Im/W]
Lone namsa Lumdnaire | Lamp | Display lamp | General Hghting W]
Standard values | BD 60 22
LO4-Lift Lobby - - &1
Li4-F1-Bath i - - 15
L34-F1-Bath 2 - - 15
LO4-F4-Bath 3 - TG - 15
L 04-F1-Bath 4 - TG - 15
LO4-F1-Bath 5 - 1143 - 18
LO4-F{-Bath 6 - N - 18
LO4-F1-Bath 7 - 18 - 15
LO4-Fi-Bath & ~ e - i5
D4F1-Bath & - - 15
L4-F1-Bed 1 - - 28
LO4-F{-Bed 2 - 118 - 28
LO4-F1-Bed 3 - - 26
L04-F1-Bad 4 - PR - 28
Lid-Fi-Bed B - - 28
Lid-Fi-Bed 8 -~ - 28
LO4-F1-Bed 7 - N - 28
Lid-Fi-Bed 8 - ERES - 28
LO4-Fi-Bod 9 - 114 - 26
LO4-F{-Ciroulation 1 - & - 40
Lo4-Fi-Ciroilation 2 - - 54
L04-F1-Living/Ritchan ~ “ 248
LO4-F2-Bath 2 - TG - 15
LO4-F2-Bath 3 - TG 15
LO4-F2-Baih 4 - TG - 15
LO4-F2-Bath 5 - T4 - 18
L04-F2-Bed 2 - i - 28
L03-Fz-Bad 3 - - 26
LP4-Fo-Bed 4 - - 28
Lid-F2-Bed 5 - - 28
L34-F2-Living/Kilchen - - 258
Li4-F3-Bath 2 - - 15
LO4-FI-Baihi 3 - T - 15
L04-F3-Bath 4 - 148 - 15
LO4-F3-Bath 5 - - 18
LO4-F3-Bath @ - - 15
LO4-F3-Bath 7 - - 15
La4-Fo5-Bed 2 - G - 28

Pagednf g

General fighting and display fighting

Luminous efficacy [ImiWg

Zone name Linninsgive | Lamp | Display lamp | Gensral lighting W]
Standard valus | 80 6o |22

LO4-F3-Bed 3 - T - 26
L04-F3-Bed 4 - - 28
L04-F3-Bed 5 < 286
£04-F3-Bed 6 - -~ 28
LO4-F3-Bed T - - 26
LO4-F3-Living/Kitchan - 1 - 307
LO4-F4-Circulation . e 38
L4-T4-Clroutatinn 2 - 14 34
LG4-F4-Living/Kilchan “ 18 - 244
LE4-Stairs o - 33
L4-Stals 2 - 35
LO4-Stairs 3 - ~ 33
LOA-Lobby ¢ - = 16
L34-F2-Ciroulation 1 = 3 - 39
L04-F3-Acc Bath 1 - 13 - 21
L04-F2-Aor Bag 14 ‘ LRI « 41
LOg-Lobby 2 HRSH - EL
LO4-F3-Aco Bed 1 {4 44
LO4-F3-Acc Bath 1 - - 21
LO4-F3-Cirpulation 1 - RN - 49
L04-F4-Bad § < Tig « 27
Lo4-F4-Bail 1 - ; - 1§
L34-F4-Bath 2 - - &
L4-F4-Bed 2 - 28
Li34-F4-Bad 3 - 28
L04-F4-Bath 3 - - 15
LO4-F4-Bath 4 - - 15
134-F4-Bad 4 - - 28
L34-F4-Bad § < i s 26
L04-F4-Bath § - |- 15
L{4-F4-Bath & - 15
L04-F4-Bed 6 - 28
LO4-F4-Bad 7 - TG - 28
LO4-F4-Bath 7 - Tig - 18
L04-F4-Bath & - i - 15
104-F4-Bod 8 11 28
LO4-FE-Clroudatinn 2 - 144 - 45
LO4-F3-Bad B - 28
L4-F3-Bath @ - i5
£Q4-F3-Bed 8 - - 28
E{4-FA-Bath 8 - ~ 15
LO4-F2-Clroulatinn 2 - - 55
L04-FZ-Bed ¥ - * 18
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General lighting and display tighting Luminous efficacy [Im/W] Criterion 4; The performance of the building, as built, should be consistent with the

Zone nama Luminaire | Lamp | Display lamp | Gensral lighting W} calculated BER
Standard vaiue | 50 60 22 Seaparate submission
LO4-FZ-Bed 7 - e 26
LO4-F2-Bed & - g |- 26 = - _— —— - '
LO4-F2-Bed 6 - g | - 10 Criterion §: The necessary provisions for enabling energy-efficient operation of the

building should be in place

Criterion 3: The spaces in the building should have apgropriate passive control measures Separate submission

to limit solar gains

EPBD {Recast): Consideration of alternative snergy systems

Zone Internal blinds used?
Lo4-Fi-Bad 1 NO Were alfernative snergy systems considered and analysed as part of the design process? NG
L04-F1-Bed 2 MG ia evidence of such assessment svallable as s separate submisgion? MO
LO4-F1-Bed 3 0] Arg any such measures included i the proposed design? MO
LO4-F1-Bed 4 e

LO4-F{-Bed & NO

LO3-Fi-Bed 6 WG

LO4-Fi-Bad 7 NO

Lid-Fi-Bed 8 NG

LO4-F1-Bed 9 e

LO4-F2-Bed 2 NG

LO4-F2-Bed 3 KO

L34-F2-Bad 4 NO

LO4-FE-Bad 5 NO

LO4-F3-Bed 2 NO

LO4-F3-Bad 3 NO

L-F35-Bed 4 MO

L4-FE-Beid & WO

LO4-F3-Bed 6 NG

LO4-F3-Bed 7 HO

L04-FZ2-Acc Bed 1 NO

L04-F3-Aco Bed 1 NO

LiMd-F4-Bed 1 NO

LO4-F4-Bed 2 NG

L4-F4-Bed 3 NG

L{34-F3-Bed 4 MG

L04-F4-Bad & NG

LO4-F4-Bad § NO

LO4-F4-Bad ¥ NO

LO4-F4-Bed 8 NO

Lid-F3-Bed 9 NG

L4-F3-Bed 8 Ny 23 MO

UM-F2-Bed 7 N/A RIA

LO4-F2-Bed 7 R HO

L04-FZ2-Bed & k 3 NO

Lo4-Fi-Bad & NiA NiA
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Technical Data Sheet {Actual vs. Notional Building)

Building Global Parameters

Ares fm]

Extamal aves

Waeather

infiliration e’ @ S0Pa}

Average condustance WK}

Average U-value [WirdK]

Alpha value™ [%]

PP oveccd o Dedliing'’s a6 Kt ansfer

witiah

Heating

Goaling

Auniliary

Lighting

Hot waler

Eguigment”

TOTAL*

¥ Eney uaeld by acuirenant dossnot nont

Todat s G O TR

2 R X
M Tl i ned of any sivciinesd enagy Sspeved by CHS genetaiors, fapoinetie:

- Notional

Photovoliaic systems

X

Wind hirbines

B

CHP generators

o

Solar thamal systems

1

Energy & CO, Emissions Summary

Heating + cooling demand My

Prmary energy® [kWhint]

Totat enyssions kg/m'}

* Drimary storgy 18 net o gy plociioRl energy e

By £HP g

Building Use

N

Page Tof ¢

Heai

System Type
yoIpm oy SSEEF

[ST] Central heating using water: radiators, [HS] Heat pump {slectric): air sotires,
Actual 10 3.1
Notional 1o 2.56

[8T] Cenlral heating using water: radiators, [HS] Heat pump {electric): air sotirce,
Actual 10 331
Nutionad 1@ 2.56

[ST] Central he g water: ra air source
Actusl 10 3.1%
Notiohal B 2.56

{ST] Ne Heatin ¥
Actual D) O
Notionat 1o &

Heat dam Mdfe2] = Healing snergy demand

Coot dem Pim2] = Gooling energy damand

Heat oon JWHMZY = Heafing enargy consumption
oot con TWhME] = Cooling snergy consurmption
dux con WRIMZ2Y = Sendiliary snegy consumplion

Heat SSEFF = Heafing syslem seasonat sffidency (for notional buliding, valus depands on solivity glasing Hass)
Copl SEEER = Gooling systen seasany energy eficiancy ratie

Heat gen SSEFF = Healing generator ssasonal efficiency

Cootgen SSEER = Cooling gensialor ssasonal ehengy sfficiancy ratic

81 = System iyps

HS = Hagt soures

HET = Heating fusl vpe

CET = Qospting fuslt ype

Page 8 of §
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Key Features

The Ruililing Control Body s atbvisad o g pactionds

v attention o Homs whdee spanificaiions are betlor than trpieatly

expestat
Building fabric
Element | Uirye | Ui | Surface where the minimum value occurs”®
Wall 023 | 308 | LO0OND4A:SwiB]
Fioor 02 |- | UNKNOWN
Hoot 048 | 4% | LODONU44: S 3]
Windows, mol windows, and rocllights 1.5 L8 LOGOG044: SurflO)
Personnel doors 1.5 - No Personne! doors in buliding
Vhicle access & similar large doors 1.5 - No Vehicle access doars in buliding
High usage enfrance doors 1.5 - NoHigh usage entrance doors in building

U = Typical indiidiset olemant Uoaluas PREOEY

Ui = Mindmusruindividual slarment Li-vaties MWKy

* There might be rors than one surfage whers the minknum Lalus ooours.

Air Permaability Typical valus This building
mei{humS at 50 Pa 5 3
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