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1. INTRODUCTION

This report sets out the proposed Energy Strategy for the Wigan Galleries Redevelopment as part of the overall planning application.

The report explains the evaluation of the technical and feasibility of using Passive Energy Efficiency, Energy Efficiency measures and low and zero carbon
technologies for the re-development in accordance with the Wigan Council Policy, planning requirements, along with regional and national policy:

e Wigan Council - Wigan Local Plan Core Strategy September 2013
e Wigan Local Development Framework Core Strategy Final Topic Paper 1 — Energy

The report explains our strategic approach to low energy sustainable design and how the teams have optimised the passive measures of design and complemented
energy efficient and low carbon technologies. Furthermore, the report concludes the results of Energy Modelling for the detailed element of the planning

application and predicted carbon savings.



2. DESCRIPTION OF DEVELOPMENT

Description of Development

1. Full planning application for the demolition of the existing Wigan Market and The Galleries Shopping Centre buildings and structures and the erection of four
residential blocks (F, G, H and J) totalling circa 218 units (Use Class C3); two commercial units (Use Class E); a 4/6 storey Hotel (Use Class C1); a Pavilion to
include a food and beverage establishment and events space (Use Class Sui Generis); and a new Market Hall with market stalls, food and beverage stalls,
coworking space and ancillary facilities within the existing Marketgate Shopping Centre site (Use Class E) together with associated highways works, works
to basement, car parking, outdoor events space, public realm and ancillary works.

2. Outline planning application for the erection of four plots (Plot 1: Multi-Media Centre, Plot 2: Blocks A, B and C, Plot 3: Block E and Plot 4: Block D) of up to 8
storeys to include a maximum of 265 residential units (Use Class C3); 1,000sgm maximum commercial floorspace (Use Class E) and a Multi-Media Centre
including a multiscreen cinema, multi-purpose event space, bowling alley, indoor mini golf, food and beverage units up to a maximum 9,250sgm (Use Class
E / Sui Generis) with associated access, parking, servicing and public realm, all matters apart from access reserved.

Quantum of Development

e  Four Residential Blocks (F, G, H and J) ranging from 4 to 9 storeys totalling 218 units —
Block F: 8/9 storeys - 81 units — Open Market Rent
o Block G: 6/7 storeys - 48 units — Affordable Rent
o Block H: 6/8 storeys - 59 units — Open Market Rent
o Block J: 4/6 storeys - 30 units — Rent to Buy/Shared Ownership
e a commercial unit on the ground floor of Block J (circa 500sgm GEA)
e a commercial unit on the ground floor of Block H (circa 300sqm GEA)
a Hotel — 4-6 storey'’s (circa 5857sqm GEA) — 140-150 rooms;
a Pavilion (circa 2,413sqm GEA) - which will provide an opportunity for food and drink establishments and day to evening entertainment and co-working; and
e a Market Hall (circa 11,842sgm GEA) - sui generis in use - which will provide traditional market stalls, retail units, co-working spaces and small offices,
contemporary food hall and flexible internal public space.

o

Outline application
e A Multimedia Centre (Plot 1), including a multiscreen cinema, multi-purpose event space, bowling alley, indoor mini golf, food and beverage units (up to a
maximum 9,250sqm GEA)
o Four residential blocks (Plot 2: Blocks A, B and C, Plot 3: Block E and Plot 4: Block D) of up to 8 storeys, to include a maximum of 265 residential units; and
e Up to 1,000sgqm maximum commercial floorspace (Use Class E).




e
et 1.1 1)

Meznes Streel

v 0
e il

u\::::“\\“‘

!

Marketgate
Shopping Centre

— T Tw

S —
Market Street

SR e T

Noias -

= 1. This drawing should not be scaled, figured dimensions only to be taken

2. should any disc ies ba found with this drawing, please inform this office.
3. Copynght of this drawing s owned by JM Architects.

Siruciural mformation indicative only. To be confirmed by Structural Engineer.

ittt i o o o o |

e e e T PP |

KEY:

Site development boundary

| R

» Exient of existing basement (beneath)

Loa.aod

jmarchitects

Frojct Furpms © Scala - JW Progct Number © 54 Ouman Bleat
Wigan Galleries For Information 1:1250@A3 6702 i
THG ~ Crawing Mumizee 31 454 6100
P2 o o ey i i st - 63:: Location Plan Pt - gt Volurs - Lova - Typo- Aok - Numeze S | Faws s
ity Emm W W camarn
T TR TR = R R Cityheart 6?02-JI\MZZ-ZZ-DH-A-900002 S2 POS [

Figure 1 Site location plan



3. DESIGN APPROACH

As part of the technical appraisal, it is key that energy modelling and technical reviews are carried out at the earliest possible stage to ensure a 'holistic’ and ‘best
value' approach’ to energy use is adopted where the whole building is optimised, including the building envelope and orientation. Also, the earlier in the design
process that the potential carbon savings are analysed and implemented, the more cost effective and dramatic they can be as shown in the graph below.

Cost of
Implementing
CO; saving

t

Cppaortunity to
reduce COs

Cost

RIBA Stages

Figure 2 Opportunities to Reduce CO2 Emissions During Design



A fundamental aspect of our design process has been to follow a strategic approach to steer the design to integrate sustainable low energy and carbon reduction
strategies. The following chart explains this strategic route:

Establish Legislation / Planning Requirements / Policy

Estimate Building Carbon Emissions

Reduce Demand

Meet Demand Efficiently

Figure 3 Strategic Energy Hierarchy Approach

Following this approach has ensured that key design solutions have been incorporated at the appropriate time in the design process and that our approach offers best
value. A further key aspect is the balance of Capex and Opex and how the investment in technology will offer future income for the Council and their partners.



First policy is reviewed, then the site is analysed, then the opportunities and restrictions of the site are explored, then the design is reviewed against the energy
hierarchy, results of the energy modelling are discussed and then a selected energy strategy is presented.



4. LEGISLATION, PLANNING AND POLICY

The following section sets out the relevant energy, sustainability and renewables policies that are applicable to the development, looking at a local level, a regional
level and a national level. First local policy for the Borough of Wigan is reviewed, then Regional Policy for Manchester and finally, National Policy.

4.1.  Local Policy

Wigan Council declared a climate emergency on the 18" July 2018 and is aiming to be carbon neutral by 2038.

Wigan Local Development Framework Core Strategy Sustainability Appraisal Final Topic Paper 1 - Energy

Wigan Council have issued a suite of documents called the Wigan Local Development Framework Core Strategy that includes Final Topic Paper 11 which reviews
the current status (2011) of the Borough's energy use. The document reviews key plans, policies and strategies, both national and regional, in relation to Wigan and
give the following key messages:

e Follow the principles of the energy hierarchy, which means reducing the need to use energy as a priority; being more efficient; e Lo
generating energy from cleaner sources; and reducing the environmental impact of fossil fuel combustion as a 'last resort'. \ (/!

e Support a switch to low carbon technologies for power, heat and transport, in line with: JL =

e UK Target - 80% reduction in carbon emissions by 2050 as stated in policy (p.39) but now superseded by government to VWGANI!O_CAL[D)EVEEW e
100% on June 2019. ) S

e Encourage decentralised energy generation and supply using low carbon technologies such as biomass, combined heat and /’
power and renewable technologies. Encourage or require near and on-site generation of energy from renewable and low
carbon sources.

e Maintain the reliability of energy supplies, ensuring that we are not dependent on any one
supplier, country or technology. Promote competitive markets in the UK and beyond, helping to raise the rate of sustainable e
economic growth and improve our productivity. u Energy

e Ensure that every home is adequately and affordably heated. atle o P‘m"_”

e The market for renewable energy technologies and investments will grow. We need to maximise the benefits for local
businesses and jobs.

e Develop a suite of decentralised renewable and low carbon energy policies. Set evidence based renewable / low carbon
energy targets for the local authority as a whole. \Where particular local opportunities exist higher site or area specific targets
should be set. Explore policies that require new developments to connect to existing decentralised energy networks.

e There are opportunities to increase Wigan's generation of energy from low carbon and renewable sources. Figure 4 Wigan Local Development
Framework

AUGUST 2011

= Core Strategy
gl Submission Version

Phos Dvrorate
o g an 40w s/ ¥ cOresar ategy



The Core Strategy also give the below sustainability objective:

Sustainability Appraisal criteria / sub-questions
Objective(s)

Objective 15. Will it minimise the requirement for energy use and improve
energy efficiency in new and existing buildings and infrastructure

To ensure the as a priority?

borough has a
secure supply of Will it lead to an increased proportion of energy generated from

energy that meets decentralised and renewable / low-carbon sources?
current and future

needs and minimises
our contribution to

Will it lead to a higher proportion of buildings with sustainable
design features (energy efficient, water saving, good access, etc)

and using sustainable materials with lower embodied energy.
climate change.

Wigan Local Plan - Core Strategy — Development Plan Document 2013

This Core Strategy document looks forward to 2026 and gives key issues that need to be addressed and strategic objectives for achieving Wigan's vision. It looks at
the regeneration of Wigan's communities and addresses the social, environmental and economic challenges the borough faces. It links to and supports Wigan's
transport strategy, economic framework, housing strategy and corporate strategy amongst others.

The following objectives in the Core Strategy relate to energy use:

10
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Figure 5 Wigan Local Plan Core Strategy

Objective E 1

To strengthen our energy infrastructure and minimise emissions of greenhouse gases.

Objective CC 1

To help mitigate the borough's greenhouse gas emissions and adapt to the impacts
of climate change.

11




The Core Strategy then gives several spatial policies and core policies, with Policy CO10, CP13 and CP17 relevant to energy use as below:
Policy CP 10

Design

We will improve the built environment of the borough and help make it a better place
to live, visit and for businesses to locate and thrive by ensuring that, as appropriate,
new development:

1.

ERRC N O

0.

Respects and acknowledges the character and identity of the borough and its
locality, in terms of the materials, siting, size, scale and details used.

Is integrated effectively with its surroundings and helps to create atiractive places.
Meets established standards for design.

Includes measures to minimise the impact of and adapt to climate change and
conserve natural resources and meets established national standards for
sustainability and national carbon reduction targets.

Is accessible for all in terms of movements to, through and within it, providing
recognisable routes, junctions and focal points and a clear definition between
public and private space.

Incorporates high quality landscaping.

Is designed and uses materials that facilitate easy maintenance.

Is designed to reduce the risk of crime and anti-social behaviour.

Can be well serviced, including making provision for waste storage and collection.
Incorporates, or makes provision for, public art.

12



Policy CP 13

Low-carbon development

We will reduce the emissions of carbon dioxide arising from new development and
help reduce the impacts of climate change on our environment, economy and quality
of life by:

1.

Encouraging all development, where relevant, to conform to the energy hierarchy

by:

1. minimising the demand for energy, before
2. maximising the efficiency of energy use, before
3. implementing low-carbon dioxide and renewable energy technologies.

Encouraging those proposing residential development of 10 units or more and/or
non-residential development of more than 700 square metres to produce and
submit a carbon reduction strategy setting out how the development will
incorporate or make provision for, subject to viability, decentralised, renewable
or low carbon energy sources to reduce the carbon dioxide emissions of energy
use by at least 15%.

Encouraging new development to be designed, orientated and constructed so
that it can maximise energy efficiency, reduce reliance on fossil fuel energy and
take advantage of opportunities for renewable or low carbon dioxide technologies.
Encouraging reasonable improvements to be made to the energy performance
of the existing building when an extension or other change to a building is
proposed.

13



Policy CP 17

Environmental protection

We will help maintain, enhance and protect our environment for the benefit of people
and wildlife, and make the borough a better place for people to live and businesses

to locate and thrive, by:

1.

Protecting our 'best and most versatile’ agricultural land from irreversible loss in
accordance with national planning policy and where appropriate seeking to retain
and re-use soils on major development sites.

Actively seeking the reclamation and re-use of derelict and other
previously-developed sites to bring land back into positive use.

Tackling land contamination and land stability issues, primarily on sites affected
by past industrial uses and coal mining activities, by promoting the appropriate
re-use of sites, supporting the identification of contamination and stability issues
and requiring appropriate remediation.

Managing air quality, particularly in our Air Quality Management Areas. including
by minimising the air pollution (and carbon dioxide emissions) likely to arise from
new development.

Ensuring that new development does not give rise to the pollution of any
watercourse, groundwater or mossland or result in the transfer of contaminated
run-off to surface water sewers.

14



4.2. Regional Policy

5-Year Environment Plan for Greater Manchester 2019-2024
This document sets out steps required in the next 5-years to keep on track to meet the target of being carbon neutral by 2038. It focuses on a number of key areas
and gives priorities to address, such as travel and transport, natural environment and resilience to climate change including those shown below which are relevant to

the Wigan Galleries redevelopment Energy Strategy.

A,
Our energy supply — the source of the power and heat to our buildings and
transport.
Increasing local renewable electricity Decarbonising how we heat our buildings
generation

Increasing the diversity and flexibility of our
supply

Our homes, workplaces and public buildings - the demand for energy to
heat the places we live and work.

Reducing the heat demand from existing Reducing the heat demand from existing
homes commercial and public buildings

Reducing the heat demand in new
buildings

The 5 Year Environment Plan then discusses in detail actions domestic and commercial energy users should take to meet the priorities identified.

Manchester Zero Carbon Framework 2020-2038

15



Manchester City Council has declared a climate emergency and has set out its plan for becoming a zero-carbon city by 2038 consistent with the 2°C Paris Agreement
as below:

1) carbon Red uction and Manchester will play its full part in limiting the

impacts of climate change by adopting and meeting

COntributing to the Paris }s\cience—batsed targets, in line with the Paris
greement.
Agreement

Our current targets are based on analysis by the
Tyndall Centre at the University of Manchester' and
were adopted by Manchester City Council in
November 2018:

+ 15 million tonne carbon budget for 2018-2100,

« Urgent and deep carbon reduction; 50%
reduction by 2022, from 2018 levels,

« Zero carbon by 2038.

m Higtorical emiasions:

= HiFOHCH perfoimance
Remaining carbon budget

=== Sclence based arge! rajoctony

FOO0CY — Fuminess ns Usual®
1500000
Historic emissions
2009-2018
1000000
SO0

‘"'"'"'Iu._
LongTerm TTTsmsmeao.

00 e 30 T M3 20E S 206 207 e FN9 NN NI NE NE M N Nk NI NN NN NN NN NR N0 NM 0N 0k N0 am
Yiout

Figure 6 Manchester’s Projected CO2 Emissions to 2038

16



4.3. National Policy

National Planning Policy Framework 2019
The National Planning Policy Framework gives the following guidance:

148. 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.

151. 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.

Climate Change Act 2008

The UK is the first country to enter binding long-term carbon budgets into legislation, first introduced as part of the 2008 Climate Change Act. Since then, 5 carbon
budgets have been put into law putting the UK on track to meet their ambitious goal to eliminate our contribution to climate change by 3050 and achieve net zero
emissions.

The sixth Carbon Budget will commit the UK in law to the fastest fall in greenhouse has emissions of any major economy between 1990 and 2035, making it one of
the most ambitious climate targets in the world on 9 December, the Climate Change Committee (CCC) published its advice on the level at which to set Carbon

17



Budget 6 (CB6), covering 2033 to 2037. The CCC recommended that CB6 should be set at 965 MtCO2e, reducing emissions 78% from 1990 to 2035 (including
international aviation and shipping emissions).

This is a highly ambitious target for the mid-2030s — close to the UK's previous 2050 target (an 80% reduction on 1990) just 2 years ago and consistent with the
Paris Agreement temperature goal to limit global warming to well below 2 °C and pursue efforts towards 1.5°C

Building Regulations
Building Regulations Part L2A 2013 gives guidance and target CO; emission rates that all new buildings must meet as below:

18



Part L of Schedule 1: Conservation of fuel and power

Reguirement Limits on application
Schedule 1- Part L Conservation of fuel and power

L1. Reasonable provision shall be made for the
conservation of fuel and power in buildings by:

(a) limiting heat gains and losses—

(i) through thermal elements and other parts of
the building fabric; and

(i) from pipes, ducts and vessels used for space
heating, space cooling and hot water services;

(b) providing fixed building services which—
(i) are energy efficient;
(i) have effective controls; and

(i) are commissioned by testing and adjusting as
necessary to ensure they use no more fuel and
power than is reasonable in the circumstances.

Minimum energy performance requirements for buildings

15. Minimum energy performance requirements shall be set by the Secretary of State calculated and expressed in
accordance with the methodology approved pursuant to regulation 24, for—

{a) new buildings (which shall include new dwellings), in the form of target CO, emission rates; and
(b) new dwellings, in the form of target fabric efficiency rates.

CO, emission rates for new buildings

26. ‘Where a building is erected, it shall not exceed the target CO_ emission rate for the building that has been

approved pursuant to regulation 25 applying the methodology of calculation and expression of the energy
performance of buildings approved pursuant to regulation 24.

19



UK Green Buildings Council - Net Zero Carbon Buildings a Framework Definition

The UK GBC has set out steps to achieve net zero carbon below:
Steps to Achieving a Net Zero Carbon Building

1. Establish Net Zero Carbon Scope*

1.1 Net zero carbon ~ construction

—g— 1.2 Netzero carbon — operational energy

2. Reduce Construction Impacts

é 2.1 A whole life carbon assessment should be
undertaken and disclosed for all construction projects
to drive carbon reductions

O 22 The embodied carbon impacts from the product and
construction stages should be measured and offset at
practical completion

3. Reduce Operational Energy Use

D 3.1 Reductions in energy demand and consumption
| should be prioritised over all other measures.

é . 3.2 In-use energy consumption should be calculated and
. | publicly disclosed on an annual basis.

4. Increase Renewable Energy Supply

4.1 On-site renewable energy source should be
prioritised

42 Off-site renewables should demonstrate additionality

5. Offset Any Remaining Carbon
5.1 Any remaining carbon should be offset using a
recognised offsetting framework
5.2 The amount of offsets used should be publicly
disclosed

20



4.4, Decarbonisation of the National Grid

Decarbonisation of the national grid means reducing its carbon factor: that is, reducing the emissions of carbon per unit of electricity generated (and is a key factor in

influencing the Energy Strategy). This is necessary to achieve the mandatory greenhouse gas emission targets set in the UK Climate Change Act (2008). The central
target was amended in June 2019, for emissions to reach ‘net zero' by 2050.

Decarbonisation is being achieved by increasing the share of low-carbon energy sources, particularly renewables, and a corresponding reduction in the use of fossil

fuels. Capping greenhouse gas emissions from fossil fuel power stations by installing carbon capture and storage (CCS) technology is also expected to play an
increasing role.

The gird carbon factor (GCF) of electricity has seen significant reductions in previous years and is predicted to fall further as shown in the graph below.
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Figure 7 Predicted Reduction in Grid Carbon Factor

Decarbonising the grid would mean the carbon emissions from any systems using electricity would fall further in the future and make grid electricity supplied
technology potentially more attractive and futureproof compared to fossil fuel burning technologies such as gas boilers.

21


https://www.lse.ac.uk/granthaminstitute/faqs/what-is-carbon-capture-and-storage-and-what-role-can-it-play-in-tackling-climate-change/

The roadmap below shows the route to net zero carbon for the UK, with the electric route on the left showing the decreasing grid carbon factor to 2038 and then the
use of zero carbon fuels or carbon offsetting to 2050, and on the right the route for fossil fuels to a potential hydrogen economy in 2037. If the Hydrogen fuel route
is not realised, fossil fuel burning appliances will need to be replaced by 2038 for grid supplied electricity heat pumps.

Electric based future Electric/ hydrogen based future
H electricity
1 h

UK electric grid becomes
progressively greener so
carbon emissions reduce

UK electric grid becomes.
progressively greener so
carbon emizssions reduce

Hydrogen fuel
network installed
S0 [r—
2020 and 2087

2037 air or ground
source heat pumps.
replaced at end of

Tife + grid electricity

system (building (building; electricity
uses grid electricity) offset grid use)

UK electric grid
reaches 0.41kgC02/
EW carbon emissions

CZ e_; 0 car’mﬁlel Zero carbon fuel,

arbon offset or on Carbon offset or on.

m-ﬂmm :"’r‘;';mn i site generation to meet site generation bo meet [N
Pe zero carbon in 2036 zero carbon in 2038

H

UK electric grid
reaches zero carbon
emissions

UK electric grid
reaches zero carbon
emissions

operation

Figure 8 Roadmap to Zero Carbon 2038
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4.5, Heat Network: Code of Practice for the UK

The Heat Networks Code of Practice sets out minimum requirements and best practice options through the whole life cycle of a heat network project, from the
quality of feasibility studies, design, construction, commissioning and operation.

The code focuses on delivering a high-quality installation offering good reliability, a long life, low carbon intensity of heat supplies and low operating costs will be key.
It also notes the cost-effectiveness of the heat supply will depend on achieving low-cost finance over a long period of time and funders will also be looking for long
term performance and reliability.
The core of the Code is structured as follows:

e The typical sequence of a project by stage from initial brief and feasibility through to operation and maintenance.

e For each project stage, a number of objectives are set.

e For each objective a number of minimum requirements are defined to achieve the objectives.

The Government funded Heat Network Investment Project mandates the adoption of this code of practice for projects to be eligible.

The strategic aims of the Code are shown in the diagram below:
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Figure 9 Heat Network Design Process
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5. SITE APPRAISAL

All sites offer differing opportunities and limitations when considering the Energy Strategy.
Key Questions: -

e \What opportunities are available to promote sustainable and low energy design?

e What are the restrictions and challenges of the site?

e What future opportunities should be considered?

e Are primary utilities infrastructure available to the site?

The site comprises of approximately 3.2 hectares within Wigan Town Centre. The site is bound by New Market Street to the north, Market Street to the West,
Mesnes Street to the east, and a number of commercial properties along Standishgate to the south, with Makinson Arcade being included within the site boundary.

The map figure (Figure 10) and aerial photo show the red line boundary of the site.

Figure 10 Site Location Plan
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There are a number of aspects of the site that need to be considered to appraise the suitability of the low and zero carbon opportunities available. The following
have been reviewed:

e Mean Wind Speed
e land Use
e Proximity to Heat Network / Feasibility of Sharing Energy

e Acoustic Environment

26



e Air Quality
e Natural Solar Shading

e Primary Utility Services

5.1. Mean Wind Speeds

Wind speeds on the site will determine if wind energy can be harnessed to generate power on the site. Annual
mean wind speeds from the ‘Department for Business Innovation and Skills" website for the site are as follows:
e 45m above ground level 6.0 m/s
e 25m above ground level 5.5 m/s
e 10m above ground level 4.7 m/s

These mean wind speeds do not take account of topography on a small scale or local surface roughness, they are
calculated for each 1Tkm grid across the UK.

On the whole wind turbines require ‘mean’ wind speed air velocities in excess of 4-bm/s and as some of the
Residential blocks are over 25m then the site could adopt small scale wind turbines.

AP
issues with utilisation, i.e. availability will match demand. Capital cost has dropped significantly in recent years. Figure 12 Typical Building Mounted Wind Turbine
Economic viability potentially affected by recent proposed changes to feed in tariff.

Relatively high anticipated daytime electricity demand for the hotel/retail/market buildings. Therefore, no potential

However, the principle limitations and considerations being:-
e Local noise generated from the turbines
e Stroboscopic effect of turbines or surrounding buildings
e Increased structural requirements to house turbines
e Maintenance requirements
e Visual Impact

For the items listed above wind turbines will not be specifically pursued as a principle design option at
the next stage.

27



5.2. Land Use

The principal reason for determining the extent of available land is to establish the possibility of utilising technologies such as ground source heat pumps (GSHP).
These technologies utilise the ground to operate efficient heat pumps to generate low grade heat but require a significant area to install below ground pipes in either
horizontal or vertical systems. The following can be used for ground source:

e Energy Piles R

e Ground Arrays

e Bore Holes

e Agquifers

The site covers a large area with an existing below ground car park which will be retained. The
structure of the Market Hall will also be retained, meaning this area of the site will not be available
for ground source heat pumps.

The proposed buildings will be piled meaning there are opportunities to install energy piles to utilise
the ground to extract energy for ground source heat pumps. The existing below ground car park
that is being retained presents an opportunity to install ground source collectors below to extract
energy from the ground. There is also scope for closed loop bore holes to be drilled on the site and
to tap into aquifers on the site to extract energy.

The pile & losing heat to the ground

The pile is gaining heat from the groura

For the reasons above ground source heat pumps are seen as a viable technology for this
development and will be pursued as a design option. Winter operation
Figure 13 Ground Source Heat Pump in Summer and Winter

5.3.  Proximity to Heat Network / Energy Sharing

The reason for determining if there are local heat networks or energy sharing networks allow is to establish if efficiently generated heat is locally available or if waste
heat and cooling can be shared by buildings in the locality. If these networks are available they can provide a low cost, low carbon solution to heat and cool the

buildings.
There is also potential for a wider energy sharing network to be implemented off the site allowing a wider sharing of energy to neighbouring buildings in Wigan Town
centre. There is an Olympic sized swimming pool at the Wigan Life Centre around 200m from the site, Wigan College sits on the other side of New Market street

and there is existing retail all around the site, which could use be linked to the new development for energy sharing.

Waste heat and cooling energy could be exchanged with all these buildings to enable an energy efficient heat network to be established.
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Waste heat from cooling of the cinema, hotel and pavilion could be used to heat the Life Centre pool and also waste heat from the pool could be used for space
heating and domestic water heating in the Galleries.

There can be a high cost of extending distribution mains and establishing energy sharing networks between sites but the payback in effectively free energy for
buildings can outweigh this.

Aem yed)

WIGAN COLLEGE ——

——— WIGAN GALLERIES SITE

9‘ 3 —— WIGAN LIBRARY
L WIGAN LIFE LEISURE
4 POOL

Figure 14 Proximity of Other Buildings to Galleries Site

5.4.  Future 3° Party Heat Generating Plant

Wigan Low Carbon Energy Park

There are plans of a low carbon energy park that currently has planning permission. The site is located on land off Green Street, WN3 4DQ, close to Wigan Town
Centre, being a former gas holding site. In summary the details are as follows:

e The Wigan Energy Park site is a former gas holder site with remediation plans in place to be carried out by National Grid.
e The site is approximately 8,622m? with the site boundary highlighted in yellow on the picture below.
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¢ DNO engagement has highlighted potential capacities of 30MW on the 33kV and 10|\/IW on the 11kv network 20 MW gas peaking plans

e Wigan Energy Park is approximately 1 kilometre from the Wigan R~ { .
Galleries development, giving potential for a sleeved supply from the
Energy Park to the Galleries development.

e The site is bordered by mixed retail and commercial on the West
boundary, by a train line to the East and the Liverpool-Leeds Canal to
the South.

Figure 15 Wigan Energy Park Site
Potential Technology Appraisal (Extract from Technology Provider)

Technology Type Relevant to Site ‘ Funding Potential
Solar PV We have identified potential for solar PV on the site following There is definite funding potential for solar on the
remediation of the land. Initial concept designs have highlighted site on the basis of entering power purchase

potential system sizing of 700kWp to 1TMWp. Generation from the | agreements (PPA’s).
Wigan Energy Park could potentially be sleeved from the Green
Street site to the Galleries development

Battery Storage Battery storage is applicable to the site, with potential to deploy Commercial battery storage is a key target market
between TMW and 10MW. Battery solutions will provide for corporate funders in the current market.
additional flexibility to the Galleries scheme and will aid modulation
and distribution of power around the site.

Heat Pumps Due to the close proximity of the Liverpool-Leeds Canal on the Heat pumps have funding potential on a PPA rate.
Southern boundary of the site, there is considerable opportunity
for water source heat pumps, were additional heat load be needed
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for the Galleries development. In addition to water source, the site
is applicable to ground source heat pumps to be deployed.

Fuel Cells

Fuel cells may provide future-proofed option for heat or electricity
on the Energy Park as gas driven fuel cells can be converted
hydrogen when the supply chain is available.

There is considerable potential for PPA funding for
fuel cells.

Co-located Technologies

Co-located technologies such as solar PV and battery storage can
provide added flexibility for the Galleries development if required,
allowing mitigation of expensive peak power times and emergency
supply.

Similar to stand-alone solar and batteries, there is
appetite for funders to deploy capital for co-located
solutions, on the basis of PPA agreements.

There are two opportunities that exist with this site:

e Connect to waste heat from the plant to utilities at the Galleries site
e Connectinto a “private wires” to the site for off peak electricity.

The challenge with both of these options is the distance of the site, 1 kilometre from the Galleries site and the initial capital cost of installing this infrastructure. The
technology provider is unable to disclose at this stage the carbon intensity and cost of heat & electricity and hence a financial appraisal cannot be undertaken for the
suitability of connecting the low carbon park to the Galleries site.

Not withstanding this, the park does potentially offer an attractive proposition in terms of supplying low carbon and cost heat & electricity and will be investigated
further once more details are available from the technology provider.

31




5.5.  Acoustic Environment

The acoustic environment is assessed to understand any limitations that exist on the site that will affect the use of
natural ventilation via opening windows in the buildings, especially the residential blocks.

s Sepply W dneding
Fresk ak Intake

Exvact fom deeling

The site is in the centre of Wigan bounded by roads on all sides which will be sources of noise. The residential
blocks face directly on to Market Street, New Market Street and Mesnes Street with New Market Street being the MR Intake
busiest of these. VR Exhaust

MVHR Cupply

An acoustic survey and report by Hoare Lea has determined that the site is not wholly suitable for natural ventilation.

Opening windows on a frequent basis will cause excessive noise ingress into the apartments, so the conclusion of
the report has determined that a mechanical ventilation with heat recovery solution will be most appropriate with
the potgnt@l for a hybrid solution. This would gse opening windows in tandem with mechanical ventilation to boost Figure 16 Residential Mechanical Ventilation and
ventilation in the summer to prevent overheating. Heat Recovery Unit

The mechanical ventilation systems for the commercial buildings will incorporate the necessary attenuation to meet the acoustic criteria which will be critical in some
space, such as the cinema screens.

5.6.  Air Quality

The air quality on the site is assessed to understand the limitations that areas of poor air quality that will preclude the use of natural ventilation or impose a requirement
for filtration in the air handling units.

The site is in the centre of Wigan bounded by roads on all sides which will be sources of pollution. New Market Street is especially busy and is an Air Quality
Management Area, as shown on the map below. This means level of pollutants above a certain level have been recorded there.

Air filtration will be provided to an appropriate standards where dictated by the Air Quality report.

5.7.  Use of Solar/Passive Design

It is important to ascertain the shading and solar characteristics of the site to enable the analysis of the suitability of passive solar heating, daylighting, photovoltaic
panels and solar water heating on the site. These factors can allow low energy solutions and contribute to well being of occupants in the residential areas.

The existing buildings surrounding the Galleries site are relatively low rise, in the region of 4 stories (13m), with the Market Clock tower at the centre being 28m,

although this will be demolished. This means there is little shading across the site and gives opportunities for roof mounted photovoltaic panels and solar water
heating panels.
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Ma rket Hall
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Figure 17 Existing Galleries Site Building Height

As there is little solar shading there are also opportunities to examine the orientation of the buildings on the site and the size of

windows to use heat from solar gains to provide passive heating in winter and natural light to reduce artificial lighting. SITE LAYOUT PLANNING FOR DAYLIGHT

AND SUNLIGHT
et
There are a number of documents and standards which give guidance on daylighting and solar gains including the BRE Site Layout
Planning for Daylight and Sunlight.

@ ‘ press 'TUS

Figure 18 BRE Guidance
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5.8. Passive Heating

As the path and angle of the sun changes throughout the year windows can be designed so when heating is required in
winter, low angle sun can be allowed into spaces to heat them and to provide useful daylight. These solar gains in winter
can contribute to the heating load of a space by providing ‘free’ thermal energy which reduces the energy use of a space.

To make the most of solar gain the solar collecting fagade should face within 30° of due south. Orientations further east
or west than this will receive less solar gain, particularly in winter when it is of most use.

Modest levels of passive solar heating, also called sun-tempering, can reduce building auxiliary heating requirements
from 5% to 25% at little or no incremental first cost. More aggressive passive solar heated buildings can reduce heating
energy use by 25% to 75% compared to a typical structure while remaining cost-effective on a life-cycle basis.

Overheating avoidance of cooling

To prevent solar gains causing overheating in summer or unwanted glare, solar shading and brise soleil can be designed
to shade windows from the sun when it is at a higher angle. Large unshaded openings on south facing facades should
be avoided as these will cause overheating and increase cooling loads.

Morning Sun from the East
During winter mornings low angle sun from the east can provide useful heating to rooms. A number of the residential blocks will have windows that can take

advantage of this heat.

Midday Sun from the South

At midday the sun is as it's most intense and careful analysis of heat gains need to be carried out to prevent overheating which introduces a need for cooling. The
design of window shades and brise soleil reduces solar gain when the sun gets above a certain height in the sky and can be used to block the sun when it becomes
too intense in the summer months and passive heating is not required.

Evening Sun from the West
During the afternoon and evening sun from the west can provide passive solar gains, however most occupied spaces will be up to temperature by this time. Careful
consideration needs to be given to these gains to ensure they do not cause overheating.
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5.9.  Natural Lighting

Assessment of natural lighting is important, especially in the residential blocks to help the occupant’s wellbeing by giving them a view out, a connection to the outside
and natural light.

As the path and angle of the sun changes throughout the year windows can be designed so low angle winter sun can be allowed into spaces to provide useful
daylight. During the summer building facades can be designed to reflect light into rooms to provide daylighting. This indirect light reduces glare over direct sunlight
and means artificial lighting demands are reduced. Careful consideration must be given to shading to ensure it does not cause excessive glare and still allows
occupants a view out of the windows.

The design of the interior environment is also important for daylighting and the size, position of windows, the depth of rooms and the colours of internal surfaces all
have an impact on effectiveness.

On the site there are opportunities to utilise natural daylight in the commercial buildings in open plan spaces such as the Market and Pavilion. North facing windows
in the Market could provide valuable daylight to reduce the need for artificial lighting which coupled with the proposed indoor gardens will give the building a natural
feel.

Natural daylight will not be suitable for the Multimedia Building due to the nature of the spaces, such as the cinema screens.

L r
Figure 20 Sun Path Around Residential
Building
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As there is little solar shading of this development solar technologies, daylighting and passive solar gains will be pursued as a design option.

5.10. Primary Utility Services

Utility searches have been undertaken which show there are extensive electricity, gas and water utility services running around the site.

There are a number of substations on the existing site serving the existing buildings on the site and other buildings which are not on the site. These existing
substations will be removed, consolidated and relocated and new substations provided to serve the new development.

There are water and gas networks serving the site currently and major infrastructure running on all side of the site which can be used for the new buildings if required.
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5.11. Summary

The key points from this section are summarised in the table below:

Wind Power Noise, structural requirements, maintenance and visual impact
mean the site is not considered suitable for wind power
Land Use The area of the site below the car park lends itself to utilising

ground source heat pumps

Proximity to Heat Network / Energy
Sharing

Ongoing

Acoustic Environment

There are A Roads around the site which will impact on the
extensive use of natural ventilation in the residential blocks.

Air Quality

Part of the site is in an Air Quality Management Area which will
impact the use of natural ventilation and may require filters on
some mechanical ventilation units.

Use of Solar Shading / Passive Design

The buildings adjacent to the site are relatively low rise and allow
the use of photovoltaic panels

Natural Lighting

The orientation of buildings on the site will allow natural lighting
to be utilised especially in the residential blocks and market.

Primary Utility Services

All the primary utilities of electricity, water, gas and telecoms are
readily available at the site.
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6. DESIGN

Following the strategic approach of our design process and how policy has been established, the site opportunities and constraints determined, and the Energy
dynamics of the individual buildings established the design can be developed. The design development follows the recognised approach of:

Reduce Demand

@D

-

Meet Demand Efficiently

Reduce Demand

Meet Demand Efficiently

-

Low Carbon & Renewable
Technology

Figure 21 Strategic Approach to Energy Strategy

-

We have also evaluated the impact of embodied carbon on the proposed development. This looks at the carbon that is inherent in the fabric of buildings, how much
carbon is generated during the manufacture of the materials, transportation of the materials and what happens to the materials at the end of their life.
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6.1. Reduce Demand - Be Lean

This section looks at the proposed measures that will ensure the initial demand for energy in the building is low from the outset using passive measures.

The following measures are to be incorporated in the design and are discussed in more detail in the table below:
e Passive Design

Thermal Insulation and Thermal Bridging

Air tightness

Natural Ventilation

Natural Daylight

Solar Shading

Thermal Mass

e Low energy fit out

e BMS Optimisation

e Energy monitoring/metering

o O O O O

These measures promote the reduction of Energy use and carbon emission in the first instance.

o DAY MIGHT
_3‘""')1_
\\.\, HEAT HEAT
.'\.__.crrhnr o RELEASED
WINTER
o DAY NIGHT
! N
HE&T IEAT
ACLLASED: AERICAED
SUMMER

39



Thermal Insulation

The building regulations set out limiting efficiencies for thermal insulation which we
intend to improve on, as shown in the table below. This will reduce the energy
required to heat the spaces in the proposed new buildings.

Building Fabric Minimum Standard Targets Standard Target Improvement %
External Wall 0.35 W/m* K 0.18 W/m>.K 49%
Roof 0.25 W/m.K 0.15 W/m*.K 40%
Ground Floor 0.25 W/m®.K 0.18 W/m*.K 40%
External Glazing 220 W/m".K 160 W/ m2.K 40%

Alr Permeability

Minimum Standard Targets Standard Improvement %

Alr Tightness Standard | 10 m*/h.m* @50Pa 3 m'/h.m* @50Pa 70%

Air Tightness

The building will target an air tightness far greater than the requirement from building
regulations to reduce air infiltration and so heating and cooling energy demand.

Natural Ventilation

The buildings will use natural ventilation where possible to eliminate electrical energy
use for ventilation. However, this will not be applicable to all the spaces in the
buildings but will be used where possible, especially in the residential blocks.

Natural Daylight

To reduce the energy used for artificial lighting the natural daylight entering occupied
spaces will be maximised by optimising window size and orientation. Dimmable
lighting with photocells will sense if the illuminance level of the space has been met
and reduce lighting levels as required. North facing windows are particularly effective
at providing useful daylight and will be incorporated on the Market Building.

Solar Shading

Whilst maximising daylight care must be taken to ensure that direct sunlight does not
cause glare in the spaces and does not cause excessive solar gains in summer which
will cause spaces to overheat. This will be managed by solar shading on affected
windows.
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Thermal Mass

This is an effective passive measure to manage heat gains in buildings. Thermal
mass such as concrete can absorb large amounts of heat energy which prevents
spaces from overheating. The thermal mas can be cooled overnight when the space
is not occupied to further reduce energy needed for cooling when the space is
occupied.

Low Energy Fit Out

All goods and appliances will be highly energy efficient to reduce energy demand.

BMS Optimisation

The commercial buildings will be provided with an intelligent building management
system that will learn how the building operates and optimise the function of the
ventilation, heating and cooling systems to minimise energy use.

Sub-metering

Power, lighting, plant and separate tenancy areas will be metered to allow energy
consumption to be pinpointed and reviewed if it is excessive. Baselines and targets
will also be set to help reduce energy use.
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6.2. Meet Demand Efficiently - Be Clean

This section looks at technologies that will be used to ensure that energy demand is further reduced and met efficiently

e Ventilation

e Heat recovery

e Demand Operated Systems

e Variable Speed Drives on fans and pumps
e Power Management

e \WiFi Controllers in apartments

e LED Lighting

o \Waste Water Heat Recovery

Heat recovery

Where fresh air is supplied, and stale warm air extracted by mechanical
ventilation, heat recovery will be used to recycle up to 85% of the heat from
the extracted air to warm the incoming air. This greatly reduces heating
cost compared to a natural ventilation system.

Demand Operated
Systems

Where ventilation, heating and cooling is provided to a space that may not
always be in use, occupancy sensors will be used. These will shut down
the systems serving the spaces when they are not required and turn them
back on when instantly when they are required. This will utilise presence
sensors in areas like toilets, and CO, sensors in other spaces

Variable Speed
Drives

All pumps and fans will be provided with variable speed motors which will
speed up and slow down as the demand increases or reduces to conserve
energy.

Power
Management

Power Factor correction will be used on the electrical supplies to all the
building to improve energy efficiency

Wi-Fi controller in
the apartments

The residential blocks will be provided with internet enabled Wi-Fi
controllers that allow occupants to remotely switch their heating on or off
and alter the set point. This means occupants only need their heating on
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when they are actually at home and will cause less wasted heating when
apartments are empty.

LED Lighting

Highly energy efficient LED lighting will be used throughout the
development which are very efficient and will reduce energy use.

Waste Water Heat
Recovery

Waste water heat recovery utilises heat from water going down the shower
drain to preheat the cold water going to the shower. This can reduce hot
water demand by around 50%. The system is virtually maintenance free.

Applicable to the Residential blocks only where each apartment will have at
least one shower.
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6.3. LZC technology -

Be Green

The following Low Zero Carbon (LZC) technologies have been identified and reviewed against their suitability on the Wigan Galleries site:

e Solar Water Heating

e Ground Source Heat Pumps

e Water Source Heat Pumps
e District Heating

e Biomass

e \Wind Power

e Photovoltaic Electricity Generation
e Combined Heat and Power

e Air Source Heat Pumps
e Battery Storage

These services are described in more detail below and their suitability discussed.

Solar Water Heating

Solar water heating systems use heat from the sun to pre-heat
domestic hot water. Solar water heating systems are generally
composed of solar thermal collectors and a fluid system to move the
heat from the collector to a storage tank to store the heat for
subsequent use. The system requires solar panels on the roof, ideally
south facing, linked to hot water storage cylinders.

Renewable Heat Incentive (RHI) payments are available

In the case of multi-dwelling, multi-storey blocks the available roof
area, pitch and orientation is critical.

The solar and pipework distribution strategy would centre on collecting
and storing thermal energy in cylinders or tanks in plant rooms.

Solar thermal alone will not meet the scheme's targets and would
require large roof areas to make any meaningful contribution to the
energy strategy. Additionally, the Multimedia Building and general
retail domestic hot water loads are relatively small.
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Ground Source Heat Pumps

- —
- — =

Ground Source Heat Pumps (GSHP) can be used to extract heat from
the ground by circulating a fluid through a system of pipes buried
underground to a heat exchanger which transfers the energy to the
distribution network. This can provide space heating and/or domestic
hot water. Ground source heat pumps have the advantage that they
can act as a source of both heating and cooling for the buildings.
Ground source heat pumps are either open-loop (abstracting and
rejecting water to the aquifer below the site) or closed-loop. aquifer
below the site) or closed-loop using boreholes and energy piles.

Low grade heat generated; efficiency of system dependent on low
distribution temperatures.

Availability of ‘free’ or mechanical cooling, applicable to hotel, market,
multimedia, food and beverage and retail.

Compatible with future decarbonisation of the grid which would
reduce emissions further.

Relatively high capital cost, but Renewable Heat Incentive (RHI)
payments and HNIP funding are available.

Water Source Heat Pumps

Water Source Heat Pumps (WSHP) work in a similar way to GSHP,
with the exception that the pipes are submerged into a river, stream,
lake or the sea. The fluid is pumped through the system and absorbs
energy from the surrounding water. WSHP can be either an open-loop
or closed-loop system.

No suitable water courses nearby.

Low grade heat generated; efficiency of system dependent on low
distribution temperatures.

Availability of “free’ or mechanical cooling, applicable to hotel, market,
multimedia, food and beverage and retail.

Ability to share energy between blocks when heating or cooling is
rejected by one building and required by another via an ambient loop.

Energy sources include heat from CHP and to a lesser extent,
geothermal.

Low carbon emission factors. Potentially able to achieve renewable
targets without other technologies.

Reduced plant requirements within buildings.

Proposed development site remote from any network.

Possibility of energy sharing network around Wigan Town Centre
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Biomass

I

Biomass heating systems burn biomass material in a biomass boiler in
order to heat water in the same way that gas boilers burn gas. Biomass
materials include all land and water based vegetation, e.g. wood chips,
wood pellets, wood waste and fast growing coppice trees such as
willow. 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. Biomass boilers
require fuel storage near the boiler to be provided.

Sourcing of materials, transporting large volumes into the site.

Wood chips require a large storage area, usually equivalent to the plant
room size. Maintenance requirements and reliability.

Small systems fuelled by wood pellets, requiring less storage.

Wood pellets typically more expensive than gas, although there is
equivalence with heating oil and LPG.

High capital and, potentially, operating (maintenance) cost.

Plant usually supplemented by back-up (gas fired) boiler.

Renewable Heat Incentive (RHI) payments are available.

Can achieve high % renewables contribution. However, less
advantageous under latest building regulations, as the Notional and

Actual buildings are both fuelled by biomass.

Deliveries, storage, maintenance and a substantial site electrical
energy demand mean that biomass is not a favoured technology.

Wind Power

Wind turbines use the wind's forces to turn a rotor which in turn
generates electricity. Wind power is used in large scale wind farms for
national electrical grids as well as in small individual turbines or building
integrated turbine.

Relatively high anticipated daytime electricity demand for the
hotel/retail/market buildings. Therefore no potential issues with
utilisation, i.e. availability will match demand.

Capital cost has dropped significantly in recent years. Economic
viability potentially affected by recent proposed changes to feed in
tariff.

Turbine size and height requirements, potential turbulence and noise
mean that this is not a preferred technology.
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Photovoltaic Electricity
Generation

Photovoltaic (PV) modules are devices or banks of devices that use the
photovoltaic effect to generate electricity directly from sunlight. Until
recently, their use has been limited due to high manufacturing costs.
In buildings current applications include PV on the roof, PV curtain
walling systems and PV louvred external shading devices. Typically,
photovoltaics would be installed on a south facing roof.

Relatively high anticipated daytime electricity demand for the
hotel/retail/office buildings. Therefore, no potential issues with

utilisation, i.e. availability will match demand.

Capital cost has dropped significantly in recent years.

Photovoltaic (PV) systems on this type of development would not meet
energy targets, simply because the size of the array required would be
impractical. However, PV can contribute to meeting the target,
alongside a compatible technology, on a block by block basis.

The PV panels can also be integrated with proposed battery storage
technology to utilise more energy generated on site

Combined Heat and Power
(CHP)

14% Losses

33%
Elcotric Power

100% Fuel

A CHP unit provides heating as well as electrical power. The electricity
generated by the CHP plant can be distributed around a development
and into the electrical network if needed. The use of this co-generation
improves the overall efficiency of the primary energy delivered to the
site with a corresponding reduction in the development's CO,
emissions.

The amount of thermal energy provided by the CHP unit will be
dependent on the calculated thermal base load for the buildings.

Relatively low cost of CHP unit if integrated into a gas boiler and
domestic water cylinder strategy

High maintenance costs result in marginal returns on small to medium
sized installations

Best suited to community or district heating systems with significant
thermal loads

The application of CHP to the site will be dependent on establishing a
heating baseload, which in this instance will essentially comprise the
domestic hot water service (DHWS). Potentially a number of energy
centres required located around the development.

Not compatible with future de-carbonisation of the grid and reduction
of use of fossil fuels
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Battery Storage

i

o

Modern batteries can store large amounts of electrical energy in a
development.

Any technology that generates electricity such as PV panels, wind
turbines or CHPs can charge the batteries if there is not sufficient
demand on the site to utilise energy.

This is more efficient than exporting to the grid and saves the
consumer more money.

In combination with a private wires electricity network across the site,
battery storage can store energy generated on site smoothing out
peaks and troughs in electrical demand and on site generation.

The battery storage will be used to ‘peak lop’ the peaks in demand,
where electricity is most expensive and use stored energy to
overcome these. A Local Clean Energy Marketplace will be

established.
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6.4.  Summary

The following table sets out the initial appraisal of the available solutions and what can be discounted and why at the initial design stages.

Thermal Insulation

Air Tightness

Natural Ventilation

Natural Daylight

Solar Shading

Thermal Mass

Low Energy Fit Out

BMS Optimisation

Energy Monitoring / Metering

Market Hall

49

P — Possible

Comments

Essential to minimise heat losses. Our solution
exceeds Part L requirements.

Essential to minimise heat losses. Our solution
exceeds Part L requirements.

Areas of facade of Residential blocks away from
main roads are suitable for opening windows
coupled with MVHR

As part of the master planning and individual block
design daylighting can be incorporated to provide
useful light

Can be adopted to limit solar gains in peak summer
if required but not essential

Considered to minimise cyclical energy fluctuations
by absorbing heat gains in summer.

This will be an integral part of the fit-out
requirements in all the buildings including the
residential blocks

This will be applied to the commercial buildings and
could be used to a lesser extent on the residential
blocks with Wi-Fi controllers

Will be used in the commercial buildings. Not
applicable to Residential




Multimedia | Market Hall Residential | Comments

Will be adopted to all mechanical ventilated spaces

Heat Recovery
to recover energy.

The use of sensors for lighting, heating, ventilation
will reduce energy use. CO2 sensors also feasible
on ventilation systems.

Demand Operated Systems

To be adopted on all pumps and fans to reduce

Variable Speed Drives
energy use.

To be used on all buildings to ensure electrical

Power Management equipment operates as efficiently as possible.

Wi-Fi controllers To be provided in the Residential Blocks

LED Lighting Will be adopted in all spaces to

Potential return on investment with large waste

Waste Water heat recovery water flow rates

1 — Mixed Mode Ventilation 2 — WiFi controllers in residential blocks

Y - Yes N - No P — Possible

50



Low and Zero Carbon Technology

Multimedia Market Pavilion Residential | Comments

Deemed not a attractive as PV due to hot

Solar Water Heating ? water demands and roof area available

Feasible due to site size and layout and
energy demands. The yield from the GSHP is
subject to TRT testing.

Ground Source Heat Pumps

Water Source Heat Pumps Not feasible as no water courses near by

Potential for a heat sharing network to be

District Heating established

Deliveries, storage, air quality and

Biomass . . - .
maintenance issues mean this is not suitable

Discounted due to noise generated, structural

Wind Power : .
and visual impacts

Adopted due to electrical demand and

PV Panels and battery storage inclusion of battery storage

CHP Strategy to avoid the use of fossil fuels

Could be used if GSHP cannot provide

Air Source Heat Pumps required outout

Battery Storage Used in combination with PV panels

Embodied Carbon

Multimedia Market Hotel Pavilion Residential | Comments

Re-use of the Market frame, also re-use
demolished building to make up car park
levels.

Re-use materials
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6.5. Overview

This Energy Strategy report has set out to explain the policies that affect development in the Wigan Borough, reviewed the existing Galleries site and its surroundings,
establishing the opportunities for energy reduction and Low and Zero Carbon technology on the site, presented results from the energy models and commented on
demand curves of the buildings and presented our proposals.

The approach of our design for the development is to embed the low carbon appraisal through a range of design ..Eu
measures based on part of the Wigan Council Local Development Strategy Energy Hierarchy, ‘Be Lean, Be Clean, Be &
Green'.

= Clean Use¢

5 Automatic controls & sensors
Our proposal seeks to access central government funding to eliminate fossil fuel combustion by unlocking local energy  ©
resources and distributing them widely to customers over a local private electricity and heat network. Demand =
flexibility and energy storage is used to exploit favourable trading on the day-ahead wholesale electricity markets with = P;B"M!: ‘

w

smart building controls managing this flexibility to minimise overall costs. Electrical vehicles will be fully supported by
deploying advanced load sharing algorithms saving infrastructure and network connection and capacity costs.

Figure 22 Energy Hierarchy

Fundamental to this approach is the proposal to adopt a site wide Energy strategy with the use of what is called a
‘private wires' electricity high voltage system and the use of ‘ground source heat pumps’. This platform enables the optimum opportunities to realise the objectives
that have been set out.

The strategy is named the “Local Clean Energy Marketplace (LCEM)" as all consumers and prosumers are connected together on a single local private electricity

distribution network and act together in a renewable energy marketplace. This is complemented by a heat network to distribute clean heating /cooling sourced from
a large on-site ground heat collector array.
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The Wigan "The Galleries" Heat Network + Microgrid are complementary systems which will ] Overarching
provide the development with a system that can ultimately provide zero carbon coupled with Generation Distribution
future offsetting the decarbonisation of the national electricity grid.

These systems underpin the new business model whereby grid supplied electricity becomes
the main energy supply vector along with Solar Photovoltaics. Grid supplied gas combustion has
been eliminated and 1.5MW/4.5MWh of energy storage is directly connected to the Microgrid
and provides the means to reduce the reliance on grid electricity.

The overall energy network concept is shown in Figure 23.

Seeking Grant Funding of Capex

Figure 23 Heat Network + Microgrid
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Our appraisal strategy can be summarised as:

OVERALL ENERGY
STRATEGY

INDIVIDUAL

BUILDING SITE WIDE

PASSIVE MEASURES PRIVATE WIRES

ENERGY EFFICIENCY

MEASURES BATTERY STORAGE

RENEWABLE ROUTE TO FUTURE
ENERGY ZERO CARBON GROUND HEAT
GENERATION ENABLING

Figure 24 Overview of Appraisal Strategy
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6.6. Energy Hierarchy approach

We have followed the Energy Hierarchy is our strategic approach to carbon reductions. These measures can be summarised as follows:

Reduce Demand - Be Lean

First energy demand has been minimised by the following measures:

Building insulation, U Values that improve on the values set out in Part L of the Building Regulations
values and air tightness | \ij| he used. These improved insulation levels result in heat losses significantly
lower than those set out in the Notional Building model.

Suitability of using This was found to be applicable in the Market and Residential Blocks and will
natural ventilation reduce the energy required for mechanical ventilation.

Natural daylighting and | The Residential Blocks orientation and fenestration strategy will take advantage
solar shading of passive solar gains and natural daylight to reduce heating energy and the need
for artificial lighting.

Thermal mass will be incorporated to minimise cyclical energy fluctuations and to reduce the
need for daytime cooling.

BMS Optimisation Reduce energy use by learning how the buildings react to heating and cooling
and tailoring the response of the system to minimise energy use

Energy monitoring This will show any areas that have unusually high energy use and these can be
targeted and reviewed to help understand why energy use is high and then
minimise it.

Fit out of white goods The final aspect of the initial reduction in demand will be the eventual fit out of

white goods within the apartment blocks and commercial units which will
promote high efficiency rated goods.
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Meet Demand Efficiently — Be Clean

After reducing demand, the following measure will be implemented to meet the demand efficiently.

Heat Recovery

This will be used on all mechanical ventilation units in the commercial and residential
blocks to reduce the energy required for heating by recovering waste heat from
extracted air.

Demand operated
systems

This will be used on the ventilation systems to reduce the speed or shut down
ventilation to areas when they are not occupied. This includes occupied spaces and
ancillary areas such as toilets.

Variable speed | These will be used in conjunction with the demand operated systems to reduce the
drives speed of pumps and fan motors to a minimum to conserve energy.

Power This will use power factor correction on incoming supplies to ensure motors and
management electrical systems work as efficiently as possible to reduce energy use.

WiFi controllers

WiFi controllers will allow building occupiers to review energy use remotely and
adjust set points and timeclocks to suit their changing needs.

LED Light fittings

These will be used throughout the development in both the commercial and
residential areas with demand operated controls. Typically, this will be in the form of
PIR sensors in small spaces and microwave sensors in larger areas.

Waste water heat
recovery

This will be implemented (subject to fund design consideration) in the residential
blocks to use warm water going down shower drains to preheat the cold water
supplied to the shower, greatly reducing the energy required.
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Low Zero Carbon Technology — Be Green

Once demand is minimised the following LZC technologies will be implemented.

Ground source heat pumps

These will use energy from the ground to heat water for space heating and
domestic hot water production. The heat pumps can also produce cooling
from energy in the ground. The heat pumps are highly energy efficient and
only require TkW of electrical energy to produce 4kW of heating and cooling
energy.

Energy sharing network

An energy sharing network will allow waste heat and cooling to be
exchanged with other buildings to provide ‘free’ energy. This network also
has the possibility to be extended around Wigan Town centre to serve other
buildings.

PV panels

These will be used on several the buildings to generate electricity reducing
CO; emissions and also saving money for building occupiers.

Battery storage

These will be used on the site to store energy from the PV panels when it
cannot be used on site. This is more efficient than exporting to the grid and
it is more cost effective to utilise energy on site than to export to the grid.
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6.7. Renewable & Low Carbon Technolgies

Our strategy is proposing to use ground source heat pumps to serve the buildings to provide low carbon highly energy efficient heating, cooling and hot water. Heat
pumps are relatively simple but work somewhat courter-intuitively compared to fossil fuel burning methods of heating. Their operation is explained below.

How Heat Pumps Work

Heat Pump

A heat pump is simply a device that transfers thermal energy from one point to another. ﬁg;rgféund 759

Naturally thermal energy moves from an area of high temperature to an area of low
temperature but in a heat pump thermal energy is ‘pumped’ from an area of low
temperature to an area of high temperature.

Ground source heat pumps take heat from the ground, raise its temperature and use
the energy to heat buildings and produce domestic hot water. Ground source heat
pumps operate on the same refrigeration cycle principles as a domestic fridge but use

the cycle in reverse to generate spatial heating. The advantage of using a ground source E
heat pump is its efficiency. For every kWh of electricity used to power the heat pump, gﬂg’ggg,é

about four kWh of energy is extracted from the ground. This ratio of heat
supplied to the building and the electrical energy consumed is what makes heat
pumps so efficient.

Figure 25 Heat Pump Overview

A heat pump installation will typically consist of a heat pump, ground collector array to absorb energy from the ground, circulation pumps to move the energy around
the system, and a hot water cylinder for heating domestic hot water.

Basic Principles

The basic principles of a closed loop GSHP system begins with the absorption of heat from the ground heat source. We are proposing an array of pipes buried
underground vertically in bore-holes beneath each building.

Heat absorption is achieved by circulating water mixed with antifreeze (Glycol) through a closed collector pipework system. The temperature of the earth at one metre
below ground level remains fairly consistent between approximately 6 - 12°C throughout the year and this can be used to extract heat.

The stages of the Ground Source Heat Pump
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The energy is transfered to the
heating and hot water system

The refrigerant iz compressed,
causing the temperaturs to rlse

1. Energy in the form of heat is absorbed from the heat source, in this case the ground, through a [ e s me b el \
closed collector system containing water mixed with antifreeze. '

2. The collector fluid then transfers this energy to the refrigerant in the heat pump's evaporator ] <
heat exchanger.

3. Therefrigerant vaporises, due to its low boiling point, and is then compressed in the compressor
which is where most of the electricity is consumed. When the refrigerant is compressed its

Compressor |

>

:

Fvaporatdr Caridansor Radiators

temperature increases to around 50°C. i o
4. The refrigerant, with its increased temperature, enters the condenser heat exchanger where it : Expansicn valve
transfers its energy to the heat medium circuit. This then provides spatial heating to the radiator, ’
the hot water cylinder or a combination of heat emitters. R AT A A A
5. The cool refrigerant then passes through the expansion valve and flows back to the evaporator ‘ I,’ ,,’ ,’, A O " S

and the cycle begins again.
The heat transfer fluid circulates in pipes and
abzarhs energy from the ground

The ground source heat pumps can also operate in reverse to provide cooling to the buildings on the
site. In this instance the heat pumps reject energy heat energy to the ground and use the cool water
returning from the boreholes to generate cooling.

Figure 26 Heat Pump Cycle

Although heat pumps require energy, in the form of electricity, they are considered highly efficient and clean because they utilise heat from the external environment
to convert 1kW of electrical energy into 4kW of heat energy.

The heat pumps and ground source network is classified as innovative technology and therefore is eligible for Grant Funding to reduce Cap Ex costs.

Our Ground Source Heat Pump Proposal

The ground source heat pump network we are proposing will absorb energy from the ground using boreholes. These holes are in the region of 200m deep holes
cored into the ground with pipework feeding down to the bottom of the hole and then returning to the surface in a loop. This pipework will absorb energy from the

ground and then circulate it to the heat pumps.

The yield from the Ground Source Heat Pump system is subject to a Theraml Response Test (TRT).
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We are proposing to drill bore holes under the residential blocks and car park to serve the apartments. Each block will have its
own borefield beneath it, connected directly into the apartment building. Then, each apartment will have its own heat pump,
generating hot water and heating, fed from the boreholes via pipework running throughout each residential block.

For the commercial buildings we are again proposing each building will have its own borefield. The borefields for the Hotel,
Pavilion, and Multimedia building will be below ground in the public realm areas and car park, and the borefield for the Market
will be directly below the building itself. Each commercial building will have its own central heat pumps providing heating, cooling
and domestic hot water to the buildings.

In the commercial buildings each separate demise will have its own heat pumps, for example the Food and Beverage units or
large retail units, to allow for easy billing, maintenance and management.

It is envisaged the Hotel and Pavilion will be their own demises managed as separate entities so they will be provided with central
heat pumps feeding the whole building.

The heat pumps will take the energy from, and reject energy to the boreholes and, through the refrigeration cycle described 4 —— - i
above, use it to generate energy for heating, cooling and domestic hot water in all the buildings. Figure 27 Borehole and Pipework

Figure 28 Ground Source Heat

Pump Pipework Figure 29 Ground Source Heat Pump

Pipework Connecting to Boreholes
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6.8. Photovoltaic Panels

As part of the design proposals, extensive photovoltaic solar panels are proposed to be installed on the following roof top areas:

=  Hotel

Woodcock Square

S e
e

SEEEEEEEEEas
-I-tq-i-r-pz-__g

Figure 31 Hotel roof level PV layout

Marsden Street
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=  Residential Blocks
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Figure 33 Residential blocks A-C roof level PV layout
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6.9. Battery Storage

A 1.5 Megawatt battery storage system is proposed to be housed in the basement car park area. The principal of the battery storage system will be to store low cost
and low carbon intensive electricity at off peak periods and then utilise this stored energy to offset higher cost and carbon intense electricity at peak periods.

Concept for Energy Storage - Wigan, The Galleries

1.5MW/4.5MWH SunGrow CATL
Substation

260

Each module is 1.3W x 1.3D x 2.2H meters

) . ) 1.5MW/4.5MWH CATL Energy Storage
Module require no enclosure other than security perimeter Floorplan
Integral Wigan, The Galleries
. Liquid cooling Q Energy (Qbots Energy Limited)
: o Fire su_ppressmn george.bartley.qbots.ai
Ventilation requirements to be confirmed 07740627461
88% charge/discharge efficiency 25 July 2020

Figure 36 Concept for energy storage
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Policy Compliance

In conclusion our solution directly addresses the Wigan Local Development Framework Key Strategies by:

Policy Objective

How this is met

Using the energy hierarchy be lean, be clean, be green

Our strategic approach uses the energy hierarchy at its
core implementing the lean, clean, green methodology

Supporting a switch to low carbon technologies for power,
heat and transport, in line with:

o UK Target - 100% reduction in carbon
emissions by 2050 (From 1990 levels)

o UKTARGET - 78% by 2035 (From 1990
levels)

o MCC Framework — 50% reduction by
2025

o Wigan CC Strategy — carbon neutral by
2038

Our proposal has low carbon technology at its core using
ground source heat pumps, PV panels and battery
storage. It also uses grid electricity which can take
advantage of the reducing carbon factors in the future.

Encourage or require near and on-site generation of
energy from renewable and low carbon sources.

Our solution incorporates on site generation from
photovoltaic panels

The market for renewable energy technologies and
investments will grow. We need to maximise the benefits
for local businesses and jobs.

Our solution provides local jobs in the renewables sector
as part of the private wires and battery storage system.

Minimising on site burning of fossil fuels to improve air
quality

Our solution uses grid electricity at its heart and avoids
fossil fuels.

Increase Wigan's generation of energy from low carbon
and renewable sources.

Our proposal provides on-site PV generation and Heat
Pumps to provide zero carbon energy on site.

Minimise the requirement for energy use and improve
energy efficiency in new buildings

Our strategic approach minimises energy use and
maximises efficiency.

Contribute to an increased proportion of energy generated
from decentralised and renewable / low carbon sources

Our proposal provides onsite PV generation and Heat
Pumps to provide zero carbon energy on site.
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Sustainability Appraisal Appendix T4.11
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Figure 37 Wigan Local Plan Core

Strategy
Our solution also meets the Wigan Local Plan Core Strategy by:

Policy Objective

How this is met

Objective E1
Minimising emissions of greenhouse gas

Our strategic approach uses the energy hierarchy at its
core implementing the lean, clean, green methodology to
minimise greenhouse gas emissions

Objective CC1
Help mitigate the borough’s greenhouse gas emissions

Our proposals minimise greenhouse gas emissions on our
site and also looks at the feasibility of a wider energy
sharing network to further reduce energy use of other
buildings around the site.

Policy CP10
e Meet established standards for design
¢ Include measures to minimise the impact of and
adapt to climate change and conserve natural
resources and meets established national
standards for sustainability and national carbon
reduction targets.

We have applied all relevant standards for design
including, CIBSE, BSRIA and BRE.

Our proposals are in line with national carbon reduction
and sustainability targets
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Policy CP13

e Using the energy hierarchy be lean, be clean, be
green

e Submit an energy strategy and provide a reduction
of carbon dioxide emissions of energy use by at
least 15%

e Development is designed, orientated
constructed that maximises energy efficiency,
reduces reliance in fossil fuels and takes
advantage of renewable and or low carbon
technologies.

and

Our strategic approach uses the energy hierarchy at its
core implementing the lean, clean, green methodology.
We will achieve an energy reduction of 15%.

Our solution maximises energy efficiency and minimises
reliance on fossil fuels taking advantage of renewable and
low zero carbon technologies.

Policy CP17

Manage air quality, particularly in air quality management
areas by minimising the air pollution and CO, emissions
from new development.

Our solution minimises CO, emissions on site and so will
not contribute to air pollution.

70




7. PREDICTED CARBON EMISSIONS

As part of the analysis of the development to determine the most appropriate Energy Strategy, it is essential to establish the individual Energy Characteristics of each
type of building so technology/ approaches can be matched accordingly.

All the building types under the detailed planning application have been modelled to ascertain the energy dynamics and characteristics of the buildings to enable a
detailed assessment to be undertaken of design options and technologies.

The dynamic simulation modelling process can be used to model and analyse a range of sustainability factors typically arising from planning or building regulations
drivers. These include energy compliance and CO, emissions, overheating (thermal comfort) and daylighting analysis.

The dynamic thermal modelling process involves creating a 3D model of the building, assigning constructions to all the thermal elements, modelling the proposed
mechanical and electrical systems and then running a simulation. This simulation models how the building fabric and systems will perform against real weather data
over the course of a year and produces outputs showing the energy use of each system.

Buildings under the outline planning application have been reviewed using CIBSE Benchmark data only at this stage.

All inputs to the detailed energy model have been based on RIBA Stage 2 design and assumptions made may alter during the next RIBA design stage.

The Energy Modelling can be split into two elements:

= Non-Residential Part L2A SBEM

= Residential — Part L1A SAP Calculations

The non-residential buildings have been modelled as follows:

=  Pavilion — Detailed Energy Model (Detailed Planning)

= Hotel — Detailed Energy Model (Detailed Planning)

=  Market Hall — Detailed Energy Model (Detailed Planning)

=  Multimedia Building — Benchmark (Outline Planning only)

For the residential element of the site, SAP assessments (Part L1A) have been modelled for Blocks F, G, H & J.

Blocks A, B, C, D & E are outline planning only and are benchmark calculations at this stage only; using Blocks F, G, H & J as a reference guide.
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http://www.buildenergy.co.uk/dynamic-simulation-modelling/overheating-analysis/
http://www.buildenergy.co.uk/dynamic-simulation-modelling/daylighting-calculations/

The following graphs and tables reveal the individual energy characteristics of each building highlighting where energy is used and the respective typical time
properties, and also the anticipated Energy Use carbon emissions.

The SBEM calculations Building Emission Rating (BER) and the Target Emission Rating (TER) only incorporate the building energy and not the energy for connected
equipment- such as TVs, computers or for cooking facilities etc. It also does not allow for the actual number of occupants nor the actual hours of operation to be
taken into account; this data is fixed per building type (e.g. food preparation area or general retail space) to ensure comparasions can be made for all types of the

same building.

The output BRUKL document and SAP calculations breakdown the energy consumed by different end-uses, namely the heating, cooling, auxillary, lighting and hot
water.

The predicted carbon emissions do not allow for the use of ancillary equipment such as TVs, computers and cooking equipment.

The predicted carbon emissions also do not allow for any future Electric Vechile (EV) charging.
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7.1.  Pavilion (Detailed Analysis)

The Pavilion’s primary function is a food and beverage outlet and therefore a large percentage (25%) of its energy use is from hot water. The heating and the cooling
contribute less significantly to the overall energy consumption with 8% each.

The lighting contributes significantly to the overall energy consumption with 25% attributed to the lighting.

As you can see in the line chart below, there is low energy demand in the morning with a gradual increase to the lunchtime peak, before decreasing slightly in the
afternoon before a second, lower peak when serving evening meals.

Pavilion Energy Demand Profile
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Figure 38 Pavillion energy demand profile

As shown in Figure 40 Energy Consumption by End Use, the heating & cooling consumption in addition to the lighting and hot water consumption in the actual
building are lower than that in the notional building. This has been achieved through the use of efficient LED lighting, in addition to the inclusion of mechanical
ventilation with heat recovery system, where the heat recovery efficiency is up to 96% efficient.

The following inputs have been incoportated into the detailed design model:
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Criterion 2: The performance of the building fabric and fixed building services should

achieve reasonable overall standards of energy efficiency

displayed in red.
Building fabric

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are

Element Ustima | Usscsi | Uicate | Surface where the maximum value ocours?®|
Wall™™ 0.35 |0.25 |D42 01000010:Surf[4]

Floor 0.25 |0.22 |D.22 NRO00021:Surf[0]

Roof 025 |0.18 |D0.18 NRO0001C:Surf{1]

Windows""", roof windows, and rooflights | 2.2 1.58 1.6 NROO0021:Surf1]

FPersonnel doors 22 - Mo Personnel doors in building

Vehicle access & similar large doors 1.5 - Mo Vehicle access doors in building

High usags entrance doors 3.5 - Mo High usage entrance doors in building

Us-urs = Limiting area-welghted average U-valuss [WimK]]
Uscue = Calcliated arag-weighted average -
" There might be mare than one surface where the maximum U-value ocours.
" Automatic U-value check by the tool doas not apply to curtaln walls whose Imiting standard Is simiiar to that for windows.
** Display windows and simllar giazing are excluded from the U-value check.
N.B.: Nefther roof ventilators Inc. Smoke vents) not swimming pool basins are modelled of checkad agalnst the Imitng standards by the toal.

values WiimK)]

Ukcuz = Calculated maximum Indiidual elemant U-valugs [Wimes]]

Air Permeability

Worst acceptable standard

This building

mi(h.m?) at 50 Pa

10

3

Figure 39 Allowed for U-value’s in the detailed analysis.
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1- EQ + Elec Panel

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/lis)] | HR efficiency
This system 405 - o o -
Standard value | 2.5° WA MIA A MIA

Automatic monitoring & targeting with alarms for out-of-range values for this HYAC system | YES

-

* Standard shown Is for 3l types =12 KW output, except absorption and gas engine heat pumps. For types <=12 KW oulput, refer to EN 14825

for limiting standands.

2- MVHR + FCU

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(lis)] | HR efficiency
This system 4.85 a7 o 0.3 0.98
Standard value | 2.5° 3.2 A 1.6% 0.5

Automatic monitoring & targeting with alarms for out-of-ramge values for this HYAC system

ES

" Stangard shown k5 for 3l types =12 KW owtput, except absorption and gas engine heat pumps. For types <=12 kKW output, refer to EN 14325

for [imiting standands.

* Limiting SFP may be extended by the amounts specified In the Non-Domestie Bullding Services Compllance Gulds If the system Includes

andiional components as listed In the Guide.

3- DX (Comms)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(lis)] | HR efficiency
This system 38 416 0 -
Standard value | 2.5° 26 MIA MNIA WA

Automatic monitoring & targeting with alarms for out-of-range values for this HYAC system | YES

* Standard shown IS for 3l types =12 KW output, except absoption and gas engine neat pumps. For types ==12 KW outpaut, refer to EN 14325

for [imiting standands.

4- NV
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/lis)] | HR efficiency
This system 485 - o o -
Standard value | 2.5° WA MIA WA WA

Automatic monitoring & targeting with alarms for out-of-ramge values for this HVAC system

YES

* Standard shown ks for al types =12 KW output, except absorption and gas engine heat pumps. For types ==12 KW oulpat, refer to EN 14825

for limiting standards.

5- AHU (Kitchen)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(lis)] | HR efficiency
This system 485 - 0 0.74
Standard value | 2.5° e MIA MNIA 065

Automatic monitoring & targeting with alarms for out-of-ramge values for this HYAC system | YES

-

* Standard shown IS for 3l types =12 KW output, except absoption and gas engine neat pumps. For types ==12 KW outpaut, refer to EN 14325

for [imiting standands.

1- DHW
Water heating efficiency Storage loss factor [kKWh/litre per day]
This building 3.37 0.005
Standard value 2" WA

* Standard shown ks for al types except absomption and gas englne heat pumps.

Figure 40 Allowed for system efficiencies in the detailed analysis.




Criterion 1: The calculated CO, emission rate for the building must not exceed the target Energy Consumption by End Use [kWh/m’]

Actual Notional

CO; emission rate from the notional building, kgCOJ/m’.annum h8.2 Heating 538 B.33

Target COy emission rate (TER), kgCOJm®.annum RE.2 Coaling 6.78 B.9G

Building CO: emission rate (BER), kgCOy/m® annum 42 1 Auilisry 31.07 28.57

Are emissions from the building less than or equal to the target? BER =< TER Lighting 21.72 40.95

Are as built details the same as used in the BER caloulations? Separate submission Hot water =liE 252
Equipment"® BE.T2 BE.T2
TOTAL™ BE.56 111.04
S ST i e

Figure 41 Building Emission Rating < Target Emission Rating Figure 42 Energy Consumption by End Use

The current design results in a betterment of 25% of the Target Emission Rating (TER).
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7.2.  Hotel (Detailed Analysis]

The Hotel's major energy use, 65%, comes from hot water production for guests showering, with signifcantly less energy use from the heating, cooling and the
lighting (7%, 5%, 8% respectiverly) in the bedrooms and communal spaces.

There is consistent energy demand through the night with the first peak in the in the morning when guests shower, and breakfast is prepared before dropping for
the rest of the morning and afternoon, until a second peak forms for the guests evening meal.

Hotel Energy Demand Profile
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Figure 43 Hotel energy demand profile
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1- Toilet Extract

Criterion 2: The performance of the building fabric and fixed building services should

Heating efficiency | Cooling efficiency | Radiant efficiency | SFF [W/ilis)] | HR efficiency

achieve reasonable overall standards of energy efficiency

This system 4.05 - 0 0 -
gﬂ;a:ahgﬁhr:‘i not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are Standard value | 2.5° NI NIA NIA IR
Building fabric Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
Element Usii | Uscwe | Unese | Surface where the maximum value oceurs® * Standard shown Is for al types =12 kW oulput, except absorption and gas engine heat pumps. For types <=12 KW oulpat, refer to EN 14325
far limiting standands.
Wall"® 0.35 0.23 0.33 0600000 1:Surf[7] :
Floor 0.25 |0.22 |0.22 | NRDDOOOT:Surf0] 2- FCU (FoH)
= = o 2,
q‘?o — - - 025 |08 |08 3200[![!:]‘E.._lurf[3] Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(lis)] | HR efficiency
Windows"", roof windows, and rooflights | 2.2 1.6 1.6 NROD0013:5ur1] This system 205 570 2 0.3 006
Personnel doors 22 22 22 NROD001D: Surf]2
Surf2] Standard value | 2.5" 3.2 MIA 1.6% 0.5
Wehicle access & similar large doors 1.5 - - Mo Vehicle access doors in building N . - - N —
- - - — Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
High usage entrance doors 3.5 - - Mo High usage entrance doors in building

* Stangard shown IS for 3l types =12 KW output, except absomption and gas engine Neat pumps. For fypes <=12 KW oulput, refes to EN 14525

Us.ure = LIMiting area-weighted average U-valuas [Wim]] I'c-rllmlllrg standards.

Uscae = Calculated area-walghied average U-valuas [WiimK)] Ukcu: = Calculatad maximum Individual elemant U-values [WimK]]
* There might be more than ane surtase where the maximum U-value posurs. * Limiting SFE may e extended by me amounts spacifiad In the Non-Domestic Buiding Servioes Compilance Guids I ihe system Includes
* Automatlc U-value check by the tool doss not apply to curtaln walls whosa Imiting standard & similar to that for windows. andtional components 6 isied in e Guide.

"* Digplay windows and similar glazing are excluded from the U-value check.

M.B. Mefiher mof ventiiaions (Inc. smoke Venis) nor swimming pool basins are modelled or chacked against the imiing standards by the toal. 3NV
Air Permeability Waorst acceptable standard | This building Heating efficiency | Cooling efficiency | Radiant efficiency | SFF [W/(lis)] | HR efficiency
m/{h.m?) at 50 Pa 10 3 This system 4 05 - o o -
- - - - 5 ' ;
Figure 44 Allowed for U-value’s in the detailed analysis. Standard value | 2.5 MiA il NIA hiA

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

* Stangard shown IS for 3l types =12 KW output, except absomption and gas engine Neat pumps. For fypes <=12 KW oulput, refes to EN 14325
for limiting standards.

4- Extract Only

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(lis)] | HR efficiency

This system 4.05 - 0 0

Standard value | 2.5° MIA A WA MIA

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

* Standard shown Is for all types =12 KW output, except Sbsomption and gas engine heat pumps. For types <=12 KW output, refer to EN 14825
for limiting standands.

5- Kitchen AHU

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(lis)] | HR efficiency

This system 4.05 - 0 0 0.74

Standard value | 2.5° MIA MNEA MNIA 0.85

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

* Stangard shown IS for 3l types =12 KW output, except absomption and gas engine Neat pumps. For fypes <=12 KW oulput, refes to EN 14325
for limiting standands.

G- AHU S+E
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l's)] | HR efficiency
This system 4.05 - - 0 0.74
Standard value | 2.5° MIA A WA 0.85

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

* Stangard shown IS for 3l types =12 KW output, except absomption and gas engine Neat pumps. For fypes <=12 KW oulput, refes to EN 14325
for limiting standards.
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T- DX (Comms)

Heating efficiesncy

Cooling efficiency

Radiant efficiency

SFP [Willis)]

This system

30

4.18

HR efficiency

Standard value

2.5°

2.6

NIA

MNIA

MNIA

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

* Standard shown Is for all types =12 KW output, excapt absorption and gas engine heat pumps. Far fypes <=12 KW cutput, refer to EN 14825

far limiting standards.

8- FCU (Hotel Rooms - Extract)

Heating efficiency

Cooling efficiency

Radiant efficiency

SFP [Wilis)]

HR efficiency

This system

3.

0.74

Standard value

25"

MIA

NJA

MNIA

0.65

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

* Standard shown Is for all types =12 KW output, excapt absorption and gas engine heat pumps. For fypes <=12 KW cutput, refer to EN 14525

for limiting standards.

8- FCU (Hotel Rooms - VRF)

Heating efficiency

Cooling efficiency

Radiant efficiency

SFP [Wi{lis)]

HR efficiency

This system

227

9.63

0.74

Standard value

2.5"

2.6

N/A

MNIA

0.865

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

* Standard shown ks for all types =12 kW output, except absorption and gas engine heat pumps. For types <=12 KW output, refer to EN 12825

for Imiting standarss.

1- DHW

Water heating efficiency

Storage loss factor [kWhilitre per day]

This building

237

337

0.005

Standard value

o

MIA

* Standard shown ks for all types except absorption and gas engine haat pumps.

Figure 45 Allowed for system efficiencies in the detailed analysis.




Criterion 1: The calculated CO; emission rate for the building must not exceed the target

Actual MNotional
Heating 6.14 12.81
C0; emission rate from the notional building, kgCOx/m* annum 51.9 300_".”9 445 2.54
Target COy emission rate (TER), kgCOZ/m .annum 51.9 J:;:":::r ;2923 TBSE
Building CO: emission rate (BER), kgCOy/m*.annum 41.5 Hot water 55.05 86.12
Are emissions from the building less than or equal to the target? BER =< TER Equipment* 58.25 59.25
Are as built details the same as used in the BER calculations? Separate submission TOTAL™ LI 102.5

* Enargy unad by aouipmeast deam not court imemrds B (ot for comsumption of calouleting smissions.
= Total i et ol ay miecticsl meengy dupiaced by CHP genenston, # sppiicabie

. o . . . . Figure 47 Energy Consumption by End Use
Figure 46 Building Emission Rating < Target Emission Rating

Figure 47 Energy Consumption by End Use shows that the heating, lighting and hot water consumption in the actual building is less than that in the notional building.
This is achieved through the use of efficient LED’s and absence/presence control.

The current design results in a betterment of 20% of the Target Emission Rating (TER).
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7.3. Market Hall (Detailed Analysis)

The Market Building has a diverse mix of uses including retail, cafes, bars and co-working spaces all with a differing energy demand. The major energy uses in the
market are equipment and lighting, with the remaining energy usage evenly split between the heating, cooling and the hot water.

As the energy demand profile below shows, there is no overnight energy demand with a steady increase to a daily peak at lunchtime when the café, restaurant and
food hall will be at their busiest, before levelling off for the afternoon before a second, slightly lower peak, for evening meals before gradually decreasing until close.

Market Hall Energy Demand Profile
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Figure 48 Market hall energy demand profile
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Criterion 2: The performance of the building fabric and fixed building services should

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are
displayed in red.
Building fabric

Element Ustimt | Uscae | Uicaie | Surface where the maximum value cccurs?
Wall™ 0.235 | 0.21 0.36 | DDOOO001:Surf[8]

Floor 0.25 | 0.22 |0.22 [ NRODOO11:Surfl0]

Roof 0.25 | 0.12 | 0.18 [ NRODOOODE:Surfi]

Windows""", roof windows, and rooflights | 2.2 1.8 1.6 NRO0001C:Surf1]

Fersannel doors 22 - Mo Personnel doors in building

Wehicle access & similar large doors 1.5 - Mo Vehicle access doors in building

High usage entrance doors 3.5 - Mo High usage entrance doors in building

Us-urs = LIMitiNg area-weighted average U-values [Wim]]
Uswe = Calcufated area-welghied average U-values [WIimk)]
" There might be more than one sUNace whare the maximum U-valug oCous.

" Automatic U-value check by the tool does not apply to curtaln walls whose imiting standard is similar to that for windows.
** Display windows and simiiar glazing are excleded from the U-value check.

Uscwz = Calculated maximum Indlvidual element U-values [WHmM k)]

M.B.2 Nefher roof ventliatons (Inc. smoke venis) nor swimming pool basing are modedled of chackad against the Imiting standards by the tool.

Air Permeability Worst acceptable standard | This building

ml(h.m?) at 50 Fa 10 3

Figure 49 Allowed for U-value’s in the detailed analysis.
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i- EOQ

Heating efficiency | Cooling efficiency | Radiant efficiency | SFF [W/(l/s)] | HR efficie
This system 1 - 0 o -
Standard value | M/A MIA MIA MIA MIA

Automatic monitoring & targeting w

ith alarms for out-of-range values for this HVAC system | YES

2- NV
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/l's)] | HR efficie
This system 1 - O 0 -
Standard value | M/A MNIA MIA MIA WA

Automatic monitoring & targeting w

ith alarms for out-of-range values for this HVAC system | YES

=

3- Supply & Extract

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/l's)] | HR efficie
This system 4.05 578 o 1.8 074
Standard value | 2.5" 3.2 MNIA 1.6% 0.85

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

* Standard shown Is Tor all types =12 KW output, except absorption and gas engine heat pumps. For types <=12 KW output, refer to EN

for imlting standards.

*Limiting 5FF may be extended by the amounts spacified In the Non-Domestic Sullding Services Compllance Gulde I the system Inchu
anditional componants 35 Isted In e Guide.

4- FCU
Heating efficiency | Cooling efficiency | Radiant efficiency | SFF [W/(l/s)] | HR efficie
This system 405 5.78 0 1.8 074
Standard value | 2.5" 3.2 MIA 1.6% 0.85

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

* Standard shown Is for all types =12 KW output, except absomption and gas engine heat pumps. For types <=12 KW output, refer to EN

for imiting standards.

* Limiting SFP may be extended by the amounts spacified In the Non-Domestic Bullding Services Compllance Gulde I the system Inciu
aadiional components as lsied In he Guide.

1- DHW
Water heating efficiency Storage loss factor [KWhilitre per day]
This building 3.37 0.005
Standard value 2" MiA

* Standard shown Is Tor al types except absorption and gas engine heat pumps.

Figure 50 Allowed for system efficiencies in the detailed analysis.



Criterion 1: The calculated CO: emission rate for the building must not exceed the targ

CO: emission rate from the notional building, kgCOJ/m®_ annum 50.1
Target COy emission rate (TER), kgCOJ/m’.annum 50.1
Building O emission rate (BER), kgCOy/m®.annum T4
Are emissions from the building less than or equal to the target? BER == TER

Are as built details the same as used in the BER calculations?

Separate submission

Figure 51 Building Emission Rating < Target Emission Rating

Energy Consumption by End Use [kWh/m']

Actual Maotional

Heating 1252 567
Coolimg 18.17 B.07
Awxiliary 3871 2003
Lighting 2017 47.91
Hot water 15.23 17.9
Eguipment" B1.69 B1.69
TOTAL™ 114.79 100.86

* Energy used by soulpmest doem not count iowernds Be lotel for comsumpton o celouieing ETIERON R
= Tatwl i red of ey aleckicsl meergy depeced By CHP genentors F sppicebie

Figure 52 Energy Consumption by End Use

As you can see in Figure 52 Energy Consumption by End Use, the lighting is improved in the actual building compared to the notional due to the efficient LED and

lighting controls used.

The current design results in a betterment of 25% of the Target Emission Rating (TER)
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7.4.  Multimedia Centre (Benchmark Analysis)

The Multimedia Building has a diverse mix of uses including entertainment, dining, and retail all with a differing energy demand. Using benchmarking analysis, the
major energy uses in the multimedia centre are split almost equally between equipment, heating, hot water and lighting with the rest of the energy being by auxiliary
power to the pumps and fans in addition to the cooling.

The energy demand in the Multimedia Centre builds throughout the day to a peak in the evening when the food and beverage units will be at their busiest and the
cinema and bowling will also be full of customers.

Multimedia Energy Demand Profile

Demand (kW)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
24 Hour Period

Figure 53 Multimedia energy demand profile

Detailed modelling has not been undertaken, but using benchmarking figures, the typical energy C02 emission rate and the total energy consumption can be shown

BUILDING KG/CO2/M2/ANN KWH/M2

in the table below:

Multimedia Centre 92.54 175.94




7.5. Car Park & External Lighting (Benchmark Analysis])

The energy demand of the car park is made up of lighting and auxiliary power used for the ventilation fans.

The energy demand in the Car Park will increase as people leave in the morning, with some fluctuation over the afternoon before a second lower peak when people
arrive home in the evening.

Car Park Demand Profile

Demand (kW)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
24 Hour Period

Figure 54 Car park demand profile
Detailed modelling has not been undertaken, but using benchmarking figures, the typical energy CO2 emission rate and the total energy consumption can be shown

in the table below.
BUILDING KG/CO2/M2/ANN KWH/M2

Car Park 43.66 83.00
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An allowance for Electric Vechile (EV) charging has been made, but a detailed analysis is needed to be undertaken:

RESIDENTIAL NON-RESIDENTIAL

33No Positions complete with charging unit 40No Positions complete with charging unit

295No Positions with infrastructure only (No charging unit)
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7.6. Residential (Detailed and Benchmark Analysis)

SAP calculations have been carried out as part of the detailed design analysis for residential blocks F, G, H, J. The apartments have an individual EPC rating of A or B.
Blocks A, B, C, D, E are outline planning only and are only benchmark calculations at this stage, based on the SAP calculations for Blocks F, G, H, J

The energy demand profile, below, shows a consistent energy usage throughout the day, with a peak at lunchtime and again in the evening.

Residential Energy Demand Profile

Demand (kW)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
24 Hour Period

Figure 55 Residential energy demand profile

Unlike the BRUKL output document for the commerical spaces, the SAP calculations only provide the Dwelling Emission Rate (DER) and the Target Emission Rate
(TER) for each individual apartment and as a block compliance.

The average Dwelling Emission Rate (DER) and the Target Emission Rate (TER) for all the blocks have been calculated as per the following table
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DER (KGCO2/M2)

7.13

TER (KGCO2/M2)

23.65

The energy consumption in the apartments have been minimised by the inclusion of high efficiency LED lighting, mechanical ventilation with a heat recovery efficiency

of 92.9%and summertime openable windows.
The specific inputs in the SAP calculations are:

Building Fabric

Element Target U-Value (w/m2K) G-Value

Wall 0.20

Glazing 1.40 0.63

Exposed Floors 0.15

Roof 0.15

Air permeability Worst acceptable standard This building
M?3/(h.m?) at 50 Pa 10 5

The following building service parameters were used:

Main Heating Community Heating
Description Space + water combined
SAP Code 2310

Water Heating

Community Heating

SAP Code 901

Hot Water Cylinder

Cylinder in Heated Space Yes

Insulation Type Measured Loss
Cylinder Volume 210L

Loss

1.34kWh/day
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Mechanical Ventilation

Windows Open in Hot Weather

Windows fully open

Air Change Rate

6

Mechanical Ventilation System Present

Yes

Type

Balanced Mechanical Ventilation with Heat Recovery

MV Reference

500447

Configuration 2
MVHR Duct Insulated Yes
Manufacturer SFP 0.46
Duct Type Rigid
MVHR Efficiency 92

The SAP calculations have allowed for circa 550k\Wh/year per dwelling of PV to offset the remaining carbon emissions.
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SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

Property Reference IF-OD—CNJZ I Issued on Date 10/05/2021
Assessment IIII:L |

I Prop Type Ref
Reference

[rropery | |
ES T [ o N o |
[Emommene—— |WECTW %omam | G52
0, Emisions (tyear Cow I o R o
e —— [N oree v | IV —

‘Mr. Steven Johnsen, Steven Johnson, Tel: 0795607213,

27080001
steven.johnson@twoconsulting.com

ciene ] ]
SUMMARY FOR INPUT DATA FOR: New Build [As Designed)

Design SAP

elmhurst energy

Orientation North East |
Property Tenure owner-occupied |
Transaction Type Hew dwelling
Terrain Type Suburban
1.0 Froperty Type [Flat, Mid-Terrace
2.0 Number of Storeys 1
3.0 Date Built 2021
4.05heltered Sides 2
5.0 5unlight/Shade Avel or unknown
6.0 Measurements
Heat Loss Parimater Intemal Floor Area Average Storey Height
Ground Floor: 14.62m 51.15m* 260m
7.0 Living Area [27.20 ] m*
B.0 Thermal Mass Parameter Simple calcuiation - Low |
Thermal Mass 104.00 | ka/mie
9.0 External walls
Description Type U-Value Grossfres Nett Ares
(W) ) Im?)
External Wall 1 Steel Frame 020 3601 25.70
9.1 Party walls
Description Type Construction U-imbus Aren
W/ (m)
Party Wall/Heated Comidors  Filled Cawity with oo 37
Edge Seafing
11.0 Heat Loss Floors
Diescription Type Comstruction UNalue  Aren
(Wifem) )
Heat Lozs Floor 1 Ground Floor - Solid 01s 5115
12.0 Opening Typas
Description Data Source  Type Glazing Glazing  frgon  G-value Frame  Frame U Walue
Gap Filled Type Factor  [WjmiK]
Glazing BFRC data Window Double Low-E Soft 0.1 0.63 140
Door Manufacture  Solfid Door 120
r
13.0 Dpenings
Regs Region: England
T - - Elmhurst Energy Systems
! ‘ I‘!';I”lr;"’i: st Page 1of 4 SAP2012 Calculator (Design

System) version 4.14r17

SUMMARY FOR INPUT DATA

. . . . Design SAP
Calculation Type: New Build (As Designed) elmhurst energy
Name Opening Type Location Orientation Curtsin  Owerhang ~ Wide  Width Height Count Ares  Cortsin
Trp= Rotic  Owerhang  (m]  (m} [m’)  Cosed
Windows Window [1]Esernal Wall 1 MorthEast  Mone 0.00 084
Door Salid Door [1] External Wall 1 Morth Ezst 247
14.0 Conservatory [rone |
15.0 Draught Proofing [ 200 | =
16.0 Draught Lobby [rio |
17.0 Thermal Bridging [calcuiate Bridges |
17.1 List of Bridges
Source Type Bridge Type Length Pri Imported
Table K1 - Approved E2 Other lintels (incuding other steed lintels) 513 0300 Mo
Table K1 - Approved E4 Jamb 14.40 0.050 Ne
Table K1 - Approved E5 Ground fleor [normal) 1462 0.160 Mo
Table K1 - Approved E7 Party foor betwesn dwellings (in blocks of 1462 0.070 Mo
flats)
Table K1 - Approved E16 Corner (normsal) 250 0.090 Mo
Table K1 - Approved E18 Party wall between dwellings 780 0.060 Mo
Table K1 - Default P1 Party wall - Ground floor 1431 0.160 Mo
Table K1 - Default P3 Party wall - Intermediate: floor between 1431 0.000 Mo
dwellings (in blocks of flats)
Y-value |o.os7 | wiim
18.0 Pressure Testing [res |
Designed APsy 5.00 m*f{h.m®) @ 50 Pa
Property Tested ?
As Built APw m*f{h.m®) @ 50 Pa
19.0 Mechanical ventilation
summer Overheating
‘Windows open in hot weather | windows fully opan |
Cross ventilation possible |ves |
Night Ventilation [mo |
Air change rate .00 |
mechanical ventilation
Mechanicsl Ventilation System Present  [yag
Approved installation Wes
Mechanical ventilation data Type Database
Type Balanced mechanical ventilation with heat
recovery
MY Referance Number 500447
Configuration 1
MVHR Duct Insulated Yes
Manufacturer SFP 0.39
Duct Type Rigid
MVHR Efficiency 93.00
Wit Rooms |2 |
20.0 Fans, Open Fireplaces, Flues
MHS 5HS other Total
Mumber of Chimneys ] 1] (1]
Mumber of open flues 1] o (1]
Mumiber of intermittent fans o
Number of passive vents o
Regs Region: England
. . . Elmhurst Energy Systems
\ ’ g I':‘!;’;;’ st Page 2 of 4 SAP2012 Calculator {Design

System ) version 4.14r17




SUMMARY FOR INPUT DATA
Calculation Type: New Build (As Designed)

L
Design SAP

alrmburst energy

SUMMARY FOR INPUT DATA

Mumber of flueless gas fires

21.0 Fixed Cooling System

[ He

22.0 Lighting
Internal
Total number of light fittings
Total number of LE L fittings

EEE

Percentage of L.E L. fittings .00 %
External
External lights fitted [ra ]
23.0 Electricity Tariff [Ftandard ]
24.0 Main Heating 1 [none ]

26.0 Community Heating
Community Heating |sEoe and Water Combined
Space Community Heating
PCOF Index |n/z |
Distribution Loss Fipi m >= 1991, pre-insulated, medium temp, variable flow
Controls cCl Charging system linked to use of community heating, TRVs
s4F Code |2310 |
PCOF Index [na |
Heat Source Fuel Type Heating L= Efficiency Percentsge Of  Heat Hest Power  Electrical
Heat: Ratic
Hezt Source 1 Hezt purnp Electricity Space and Water 30.00 100.00%
28.0 Water Heating |r2wP From main heating 1 |
water Heating [Community Heati
Flue Gas Heat Recovery System e 1
Waste Water Heat Recovery IE
Instantaneous System 1
Waste Water Heat Recovery [ro |
Instantaneous System 2
Waste Water Heat Racovery |rio |
Storage System
Solar Panel No
Water use <= 125 litres/person/day  |Yes
SAP Code 901
29.0 Hot Water Cylinder Hot Water Cylinder
cylinder stat res
Cylinder In Heated Space Yes
Insulation Type |Measured Loss
Cylinder volume oo 1
Loss [132 | kwh/day
Pipes insulation [Fuily insulated primary pipework |
32.0 Photovoltaic Unit LN\EIIE Dwellings, One Block ]
Apportioned 500 | kwhyvear

’ elmhurst
2rnerc ;‘Jf

Page 3 of 4

Regs Region: England
Elmhurst Energy Systems
SAP2012 Calculator {Design
System) version 4.14r17

[
. ) ) Design SAP
Calculation Type: New Build (As Designed) elmhurst energy
Recommendations
Lower Cost measures
None
Further measures to achieve even higher standards
None
Regs Region: England
. Elmhurst Energy Systems
’ . :!.'“‘. ‘Il‘“!i,' st Pagedof4 SAP2012 Calculator (Design

Systemn) version 4.14r17




7.7.  Overall Energy Demand

The graph below shows each building has a different energy demand profile and these are overlaid to give an understanding of the overall site energy demand
throughout the day and the opportunities for sharing and storing energy.

The graph shows the site has defined peak mid-morning then dips mid-afternoon and peaks again in the evening before dropping to a minimum overnight. This profile
gives opportunities for utilising battery storage to store energy from the PV panels on site if it cannot be used when it is generated, and to store low cost energy
overnight for use in the day.

Overall Energy Demand

Demand (kW)

- —=__—

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
24 Hour Period

Market Pavilion e=Hotel Residential Overall

Multimedia

Figure 56 Overall energy demand
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7.8.  Summary of the Predicted Carbon Emissions (Regulated)

TER BER %

IMPROVEMENT
ON TER OVER
PART L 2013

(KGCO2/M2/ANN) (KGCO2/ANNUM) (TONNESCO2/ANNUM) (KGCO2/M2/ANN) (KGC02/ANNUM) (TONNESCO2/ANNUM)

Non-Residential

Hotel 5581.6 51.9 289,685.04 289.69 415 231,636.40 231.64 20%
Pavilion 2407.8 56.2 135,318.36 135.32 421 101,368.38 101.37 25%
Market Hall 6943.2 50.1 347,854.32 347.85 374 259,675.68 259.68 25%
Multi-Media 6442 .2 108.87 701,362.31 701.36 92.54 596,161.19 596.16 15% Target
Building Improvement on
Benchmark
Car Park 11206 51.36 575,540.16 575.54 43.66 489,253.96 489.25 15% Target
Improvement on
Benchmark
Total (Non- 2,049,760.19 2,049.76 1,678,095.61 1,678.10 18%
Residential)
Residential
Block A/B/C 16570.38 23.54 390,066.75 390.07 7.13 118,146.81 118.15 70%
Block D 6605.3 23.54 155,488.76 155.49 7.13 47,095.79 47.10 70%
Block E 1102 23.54 25,941.08 25.94 7.13 7,857.26 7.86 70%
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TER BER %

IMPROVEMENT
ON TER OVER
PART L 2013

(KGCO2/M2/ANN) (KGCO2/ANNUM) (TONNESCO2/ANNUM) (KGCO2/M2/ANN) (KGCO2/ANNUM) (TONNESCO2/ANNUM)

Block F 5103.39 23.87 121,817.92 121.82 7.02 35,825.80 35.83 71%
Block G 2871.2 24.07 69,109.78 69.11 552 15,849.02 15.85 77%
Block H 4136.42 23.01 95,179.02 95.18 8.59 35,631.85 35.53 63%
Block J 1942.91 23.22 45,114.37 45.11 5.94 11,540.89 11.54 74%
Total (Residential) 902,717.68 902.72 271,847.41 271.85 70%
Total (Whole 2,952,477.88 2,952.48 1,949,943.02 1,949.94 34%

development)

Note 1 — Areas are based on the modelled areas
Note 2 — Benchmark figures include both regulated and unregulated energy.

The overall predicted carbon emissions from the development indicate a significant reuction against the Target Emission Rating (TER):
= 18 % Non- Residential
= 70 % Residential

The current outline planning benchmark figures have been estimated at a target of 15% improvement and it is our aspiration that this improvement will be met and
exceeded at the next Stage of design for these elements of the development.
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Unregulated emissions

In addition to the regulated carbon emissions shown above, there will also be unregulated carbon emissions which are deemed to be the following. The estimated
operational energy has been taken from the BRUKL calculations.

Unregulated emissions (tonnes per

annum)
Residential 504.45
Non Residential 1106.7
Total 1611.15

Note 1 — Allowance only for detailed planning schemes only, as outline operational unregulated energy is included within the figures in the Summary of Predicted
Carbon Emissions (Regulated) at the beginning of section 7.8.

Battery Storage

Battery storage allows cheaper and less carbon intense electricity to be captured overnight and used during the day, when the cost of electricity is greater and the
electricity is more carbon intense.

The impact of the proposed 1500kVa battery charging for 3 hours per day, for 365 days on the total site carbon emissions is a reduction in carbon emission of 426.25
tonnesCo2/annum, including a 50% utilisation factor which will be subject to a detailed analysis at RIBA Stage 4.

Summary of estimated operational carbon emissions

The table belows shows the total development operational carbon emissions associated with the regulated and unregulated energy use and battery storage:

Operational Carbon Emissions
Baseline (TER & Unregulated) Development Proposal (BER & Unregulated) Total Proposed

li g o Bl ey Residual Carbon

Regulated Unregulated Total Regulated Unregulated Total Storage [T B
(TonnesCO2/Ann  (TonnesCO2/Ann  (TonnesCO2/Ann  (TonnesCO2/Ann  (TonnesCO2/Ann  (TonnesCO2/Ann  (TonnesCO2/Ann (TonnesCO2/Ann
um) um) um) um) um) um) um)

um)

2,952.48 1611.15 4,563.63 1949.94 1611.15 3561.09 -426.25 3134.84
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7.9.  Impact of the decarbonisation of the National Electricity Grid

As explained in section 4.4 of this report, the decarbonisation of the Electricity Grid will result in the further reduction in predicted carbon emissions of the

development.

The table below sets out the anticipated reduction in carbon emissions, with the future lowering of the carbon factor of the electricity grid.

CARBON FACTOR (KGCO2/KWHR) ANNUAL CARBON EMISSIONS % REDUCTION ESTIMATED
(TONNES/CO2) AGAINST CURRENT CARBON
EMISSIONS

Baseline 0.519 4,563.63 N/A

Current Design 2021 0.519 3,134.84 31.31%
2025 0.108 652.34 85.71%
2030 0.085 513.41 88.75%
2038 0.040 241.61 94.71%

The reduced carbon factors have come from the Department of Business, Energy & Industrial Strategy (BEIS) ‘Updated Energy and Emissions Projections 2018’
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8. CONCLUSION

The energy strategy report has set out the design teams approach to delivering a sustainable low carbon development that provides the ability to the operator to
deliver a net zero carbon building of the operational base build carbon emissions in the future.

Our approach has followed the recognised strategy of fabric first followed by energy efficiency measures and then applying renewable and low carbon technologies.

The fabric first approach has driven a design intent to provide building U-values, air leakage rates that exceed the minimum requirements of Part L and therefore
provide a significant reduction in the heat demand to the buildings.

Furthermore, the passive design, optimised use of natural ventilation where appropriate and reduced unwanted solar gain has minimised the extent of comfort cooling
to the buildings.

The combination of these measures has significantly reduced the initial energy demand to the buildings and subsequent carbon emissions.

The next stage of the design process has been to incorporate energy efficiency measures such as:
= Ventilation heat recovery

= Low energy LED lighting

= Demand operated controls

=  Variable speed drives

These systems deliver the required services such as heating, ventilation and lighting in an energy efficient manner and therefore further reduce the energy use and
subsequent carbon emissions.

The final aspect of the design has been to incorporate the renewable and low carbon technologies such as the:
=  Ground Source Heat Pumps

=  Photovoltaic panels

=  Battery storage

These systems further reduce the energy use, generate renewable electricity and offer the ability to store low carbon electricity. The combination of these measures

have resulted in a predicted carbon reduction of the buildings emissions of 31.31% based on the current carbon emission targets but we predict by 2038, given the
decarbonisation of the grid, this will deliver a 94.71% reduction.
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