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"This document has been prepared for the titled project, or named part thereof, and should not be relied
upon or used for any other project or part as the case may be, without an independent check being
made on it. Van Zyl & de Villiers Consulting Engineers will not be liable for the consequences of using
this document other than for the purpose for which it was commissioned, and any user and any other
person using or relying on this document for such other purpose, agrees and will be such use or reliance
be taken to confirm this agreement to indemnify Van Zyl & de Villiers Consulting Engineers for all loss
or damage resulting there from™.

Revision | Date Details Author Checked by
00 19/08/2016 | Preliminary HST RwW
01 01/09/2016 | Comments from Willmott Dixon HST RW
02 19/10/2016 Updated to Revit model dated 13.10.2016 HST Rw
03 20/10/2016 | Comments from Willmott Dixon HST RW
04 21/10/2016 | Comments from WYG HST RW
05 10/02/2017 | Planning resubmission: HST RW
¢ Building amended
e CHP & PV provision only
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This report outlines the proposed energy strategy for the proposed development of a hew Leisure
Centre in Littlehampton, West Sussex. The proposed building is planned to consist of new leisure
centre including an 8 lane 25m pool, a community pool, sports hall, studios, gym, changing areas,
reception/café area and ancillary administration and plant areas.

The proposed energy strategy has been be developed in line with the following energy hierarchy:
Reduce the building’s energy requirements by incorporating passive design
measures and reduce the building’s energy consumption through the use

of energy efficient mechanical and electrical engineering systems.

Reduce the building’s carbon dioxide emissions through the efficient supply
of heat and electricity.

Reduce the building’s carbon dioxide emissions through the use of
renewable technologies.

This hierarchy of a passive first and energy efficient design is well proven and a useful format to
demonstrate how passive, energy efficient and renewable/low carbon technologies are incorporated
within the design.

The baseline energy benchmarks for the energy strategy are based on the Target Emissions Ratings
(TERs) for Building Regulations Part L 2013 using IES VE 2015 thermal modelling software. The energy
figures calculated within this report are based on national calculation methods for Part L compliance
only and should not be used for any other purpose.

VZDV is not aware of any existing or proposed local district energy networks in the area hence this has
not been considered further.

As part of the " {517 stage a range of passive and active energy efficiency measures the following
technologies are to be employed within the development which achieves compliance with the Part L
2013 baseline scheme and will provide a reduction of around 1.6% in CO2 emissions over the baseline
scheme.

As part of the “&¢ {fsan™ stage a number of Low and Zero Carbon (LZC) technologies have been
considered. The most appropriate technology in this instance includes a gas-fired combined heat and
power (CHP) unit. The CHP will provide all year round baseload heat and electricity. This would provide
a reduction of around 22% in CO2 emissions over the “#&s {awe” case.

As part of the “&« {Frms™ stage a number of low/zero carbon and renewable technologies have been
appraised in terms of technical, physical and financial feasibility for use on the project. Each technology
was considered as an alternative option operating in conjunction with CHP. Roof mounted photovoltaics
technology was considered to be the most favourable for the development. This would provide a

If all of the above technologies were implemented the overall predicted reduction in CO2 emissions from
the Baseline development model would be 24% which would equate to an annual saving of
approximately 94 tonnes of CO2. However due to budget constraints provision only for the CHP and PV
will be made and these technologies may be implemented at a future date.
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Figure 1-1 below sets out how the proposed energy efficiency measures and LZC systems reduce CO2

emissions in line with the proposed energy hierarchy.
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Table 1 below shows the CO2 emissions breakdown and Table 2 shows the percentage breakdown at

each stage of the energy hierarchy.

Building Regulations 2013 Part L

) 393 133
Compliant Development
After energy demand reduction
ST d e \gy 387 133
After CHP
oy & b 302 1 33
‘Wa O )
After renewable ener
er Tenewa 9 299 133
“He fFoean”

Tabie Vi Carhon Smissions Breakdown

Savings from energy demand reduction 6 1.6%
Savings from CHP 85 22%
Savings from renewable energy 3 1.1%
Total cumulative savings 94 24%
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The energy assessment for Littlehampton Leisure Centre has taken a three-stage approach to
reducing the building’s carbon dioxide emissions in line with the following energy hierarchy:

Reduce the building’s energy requirements by incorporating passive design
measures and reduce the building’s energy consumption through the use
of energy efficient mechanical and electrical engineering systems.

Reduce the building’s carbon dioxide emissions through the efficient supply
of heat and electricity.

Reduce the building’s carbon dioxide emissions through the use of
renewable technologies.

The energy assessment comprised the following stages:

1. Estimating a target for total regulated and unregulated annual energy consumption and CO:2
emissions of the proposed development. The estimates are based primarily on Part L approved
software modelling results.

2. Estimating savings in regulated annual energy consumption and CO: emissions of the
proposed development through the incorporation of passive and active energy efficiency
measures. The estimates are based primarily on Part L approved software modelling results.

3. Estimating the potential contribution to carbon dioxide reductions that could be achieved by the
use of energy networks including CHP.

4. Estimating the potential contribution to carbon dioxide reductions that could be achieved by the
use of renewable technologies.

1860_20170210_Littlehampton_Energy Strategy_rev05.docx 6
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ADL2013 has been used to define the baseline carbon footprint of the development. A building taken
as compliant with ADL2013 is taken as the baseline on which this report will discuss carbon reductions
using renewable technologies.

VZDV uses IES VE 2015 using DSM methodology to assess the building. The IES VE Compliance
software has been approved by the Department for Communities and Local Government (DCLG) for
use as a Dynamic Simulation Model (DSM) software package. As part of its approval process, the IES
software had to demonstrate that it satisfies all of the tests and other requirements defined within
sections 2 and 3 of the document “CIBSE TM33:2006, CIBSE standard tests for the assessment of
building services design software”.

The baseline energy benchmarks for the energy strategy are based on the Target Emissions Ratings
(TERs) for Building Regulations Part L 2013 using IES VE 2015 thermal modelling software. The energy
figures calculated within this report are based on national calculation methods for Part L compliance
only and should not be used for any other purpose. Note that in accordance with Part L the energy
figures within this report exclude unregulated electricity.

The Target Emission Rate (TER) is defined in accordance with ADL2013 and is used as the baseline
for the leisure centre, as detailed in Table 3.

LTHW Heating Energy 187,420 47.86 40,483 10.34
ASHP Heating Energy 21,799 5.57 11031 2.82
Chiller Energy 3,256 0.83 1648 0.42
Lighting Energy 65,520 16.73 33,155 8.47
Pump / Fan Energy 24,611 6.28 12,454 3.18
DHW Energy 1,363,121 348.09 294,434 75.19
Total 1,665,727 425.36 393,204 100.4

Yox N 1 e Nianen Yoy eanetns ey od S emedrersn B fosead e AT TSNS
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1860_20170210_Littlehampton_Energy Strategy_rev05.docx 7




o

A e . SN & 3 g ™ oy B e £ ane ¥
ty B VARSI S TTIOISMT IO Alaaoiirasn Felan AN IR
T RNy RWICIONT LaRIign Measiives oy Lo
39 N -

.7 FROSHE Ateasuras

The energy hierarchy approach has been to adopt a fabric first approach whereby the thermal envelope
of the building is enhanced to improve the overall energy efficiency of the building. The passive design
measures adopted include:

Limiting the heat loss through walls, floors, roof, windows, doors
Avoiding thermal bridging

Ensuring adequate thermal mass

Night cooling

Shading in summer

Reducing air permeability

Building orientation to maximize thermal gain where needed
Enhance the thermal envelope, particularly the pool and pool hall
Balance between daylighting and thermal gain

Optimum building fabric parameters in terms of cost/ u value

The thermal envelope enhancements are summarised elementally in the following table:

Part L2A (2013) Proposed Building Proposed Pool Hall

Minimum Performance Performance Performance
Construction Element U-value (W/m2K) U-value (W/m2K) U-value (W/m2K)
Ground Floor 0.25 0.20 0.20
External Wall 0.35 0.20 0.20
Roof 0.25 0.16 0.14
Windows 2.20 1.60 1.40
Rooflights 2.20 1.60 1.40
Doors 2.20 2.20 2.20
Air tightn
(me‘jf?mt2 SZOPa) 10 > 8
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The pool halls are high in energy use being maintained at circa 30°C all year round hence these areas
have been identified as areas with improved thermal envelope characteristics.

The artificial lighting is a significant proportion of the overall building energy and carbon emissions.
Avoiding the need to use lighting by utilising the available daylight is an important factor in reducing
carbon emissions. Windows are used to provide natural daylight into the building. The following glazing
parameters have been used to strike a good balance between thermal gain and light transmittance:

Commercial Windows

Frame factor 10%
G-value (BS EN 410) 0.41
Visible light transmittance 0.67

Tney TP T TN S S
NG rarrmanes
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The mechanical and electrical services are critical to reducing energy consumption. The following active
energy saving products and technigues should be integrated into the base design to achieve reductions
in CO2 emissions:

Dimming controls linked to daylight sensors

Local light switching

Movement and absence sensors for lighting control

Low energy lighting

Low specific fan power

Metering for energy management

Rigorous commissioning

Heating controls to optimize plant efficiency

Controls set up to dynamically adjust heating, ventilation, cooling, hot water generation to reduce
carbon emissions and maximise energy efficiency

Variable speed drives and control for optimisation

Energy efficient heat recuperation from extract air

Integrating cost effective pool covers

Automatically incorporating free cooling

Optimising pool water treatment and turnover to suit bather demand
Natural ventilation where appropriate

Air source heat pumps

A R T TV I N
A TTOITIEaNTN

Unnecessary overheating and cooling has been considered to reduce potential overheating and
reliance on air conditioning systems. Below is a summary of the steps taken:

1. Minimise internal heat generation through energy efficient design.
¢ Heat generation will be minimised through the specification of energy efficient ventilation
systems, insulation on pipework and low energy lighting.

2. Reduce the amount of heat entering the building in summer through orientation, shading, albedo,
fenestration, blinds, insulation and green roofs and walls.
¢ The amount of heat entering the building will be reduced by:
o Energy efficient facades with appropriate proportions of glazing;
o External shading;
o Aglazing shading coefficient carefully selected to minimise solar gain in the summer,
but also to maximise solar gain in winter.

3. Manage the heat within the building through exposed internal thermal mass and high ceilings.
o Within certain areas there is a need to conceal services, which reduces the possibility of
incorporating exposed internal thermal mass.
¢ Ceiling heights in the building have been maximised within the constraints of the overall
building heights and massing

4. Passive Ventilation
o This has been used in the sports hall, circulation spaces, gym & studios

5. Mechanical Ventilation
¢ The proposed ventilation strategy is a combination of natural ventilation and mechanical
ventilation with heat recovery (MVHR).

6. Active Cooling Systems
o The building makes use of mechanical cooling by means of renewable air source heat
pumps in specific areas where temperature control is essential such as the gym and
studios.

1860_20170210_Littlehampton_Energy Strategy_rev05.docx 9
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New building baseline model in accordance with ADL2013 after applying the active and passive energy
efficient means:

LTHW Heating Energy 136,780 34.93 7.54
ASHP Heating Energy 15,719 4.01 2.03
Chiller Energy 3,406 0.87 0.44
Lighting Energy 68,033 17.37 8.79
Pump / Fan Energy 51,991 13.28 6.72
DHW Energy 1,328,253 339.19 73.26
Total 1,604,182 409.65 98.8
Tabie & T ang Carbon Emistions ANLINTY aftor Tnergy Eficient Measures

The difference in CO2 emissions for the various categories is due to the different system and efficiencies
between the notional building used for TER and the actual building used for BER. This follows the
‘whole building emissions’ approach adopted by building regulations, which gives designers flexibility
on how to meet the overall target.

The improvement from the TER using the energy efficient means is 1.6%.

Figure 4-1 below shows that the Regulated Carbon Dioxide Emissions of the Energy Efficient Scheme
which achieves compliance with Building Regulations.
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This section addresses the &

The first step in selecting energy systems is to consider a connection to an existing heating or cooling
network. VZDV is not aware of any existing or proposed local district energy networks in the area hence
this has not been considered further.

The next step in the decentralised energy strategy is to consider site wide heat networks. VZDV is not
aware of any existing or proposed local district energy networks in the area hence this has not been
considered further.

CHP uses a gas-fired reciprocating engine or turbine, connected to a generator to simultaneously
generate both heat and power (electricity). Useable heat is generated by recovering the heat from the
engine that, in a conventional generator, is rejected to atmosphere. In order to optimise the performance
of the CHP engine it is important to provide consistent heating and electrical loads. For this reason,
such a system would be supplemented by a gas fired boiler system and public electrical supply.

To ensure that CHP is financially viable it is essential that the unit is selected to meet the base heat
load and that this load is maintained over a large proportion of the day (a figure of 14 — 17 hours per
day is often quoted subject to the load profiles and gas and electricity prices) to ensure that the
additional costs (maintenance) associated with running a CHP unit can be recovered.

This need to run the CHP plant, as far as possible continuously makes the building load profile of prime
importance when reviewing the viability of such solutions and in particular the summer time heat load
profile. CHP systems only make financial sense to operate when the waste heat associated with
generating the electricity is usefully used. To enable the CHP plant to run continuously when it is
operating, a thermal store is often used so that excess CHP capacity can be used to generate hot water
for use at a later time.

In order to analyse the performance of CHP systems, monthly load profiles have been produced from
the total estimated energy consumption figures of the energy efficient development, see Figure 5-2.

Table 7 shows the CHP details that are proposed.

1860_20170210_Littlehampton_Energy Strategy_rev05.docx 11
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This section addresses the & + stage of the energy hierarchy. A number of renewable
technologies have been appraised in terms of technical, physical and financial feasibility, as potential
renewable systems for use on the project. Each technology was considered as an alternative option
operating in conjunction with CHP

The following low and zero carbon technologies were considered and compared for this particular
development:

Gas fired combined heat and power (CHP)
Wind turbines

Solar thermal heating

Photovoltaic panels

Biomass boiler

Liquid biomass CHP

Air source heat pumps

Ground source heat pumps

Gas absorption heat pumps

These are summarised in the following table:

Financially
Viable Comments
Generates both heat & electricity giving CO, savings.

Gas fired CHP 8 - 12 years Performance limited by small DHW load and reduced operating
hours

Wind Turbines 20 — 25 years Visual impact, noise, planning issues, relative small carbon
benefit

Solar Thermal 15 — 20 vears This technology conflicts with the CHP and generates most of

Panels y its heat when demand is lowest

Photovoltaic <10 vears Good CO:2 reduction, reasonable payback, limited by available

Panels (PV) y roof area

Biomass > 20 years Practical issues for delivery, operation, maintenance and air

quality

Practical issues for sourcing fuel, delivery, operation,
No payback maintenance and air quality; depending on fuel source as to
whether it achieves renewable status

Liquid biomass
CHP

This technology is not readily compatible with CHP due to the

Air source heat nature of the low grade heat it produces; this technology has
> 20 years . T : .

pumps been used in areas where cooling is required to provide space

heating and cooling

Ground Source Low grade heat limits design flexibility. Also environmental and

Heat Pumps > 30 years . . .

(GSHP) cost issues associated with ground works.

Gas Absorption Low grade heat limits design flexibility. Relatively small capacity
Heat Pumps > 20 years of machines means multiple machines required for larger
(GAHP) buildings, with associated cost and space implications.

T U T T AU
able 81 Danmiare of Oonsideres Rovawaiie Taoinaianiss
DONNE O JLIINIAry OF GONRarad Sangwanis jaiiingiggies
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Although all LZC technologies contribute towards CO: reduction, some are more suitable than others
and the list of LZC technologies that can make a significant contribution has been narrowed down to:

l. Combined Heat & Power (CHP)
Il. Photovoltaic (PV)

The extent of PV is 100m? of roof area (ach|eV|ng 6 180 kKWh/annum) providing approximately 1.1%
saving in Carbon Dioxide emissions from that at “&& (feaq” stage. Refer to architects roof plan for
typical location and arrangement of PV.

PV uptake in the UK has been considerable in recent years and although the government’s Feed in
Tariffs (FiT) has reduced considerably it is still one of the more commercially viable options for carbon
reduction.

Incorporating CHP and PV technology:

PV Generated Electricity -6,180 -1.58 -3,207 -0.82
CHP Generated Electricity -373,533 -95.39 -193,864 -49.5
LTHW Heating Energy 182,803 46.68 39,485 10.08
ASHP Heating Energy 15,719 4.01 7,954 2.03
Chiller Energy 3,406 0.87 1,724 0.44
Lighting Energy 68,033 17.37 34,427 8.79
Pump / Fan Energy 51,991 13.28 26,309 6.72
DHW Energy 1,786,721 456.26 385,932 98.55
Total 1,728,960 441.51 298,759 76.3
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The proposed energy strategy for the building includes energy efficient measures (passive and active)
to minimise the carbon footprint, and these measures alone show an Approved Document L (ADL) 2013
compliant building (£ £.s#). This will provide a reduction of around 1.6% in CO2 emissions over the
baseline scheme.

Alocal base unit gas-fired CHP shows a possible further improvement of 22% from the &« {iswss stage.

A number of renewable technologies have been appraised in terms of technical, physical and financial
feasibility, as potential renewable systems for use on the project. Each technology was considered as
an alternative option operating in conjunction with CHP. Roof mounted photovoltaics technology was
considered to be the most favourable for the development, this shows a possible further improvement
of 1.1% from the & dsvwaes stage.

If all of the above technologles were |mplemented the cumulative regulated Carbon Dioxide emissions
reductions from & {as, 8¢ Sfsavrand & s would be approximately 24% on average lower than
a PartL 2013 compllant development.

sy, e
Table 10 below shows the CO2 emissions breakdown and Table 11 shows the percentage breakdown
at each stage of the hierarchy.

However due to budget constraints provision only for the CHP and PV will be made and these
technologies may be implemented at a future date.

BU|Id|n.g Regulations 2013 Part L 393 133
Compliant Development

AftereTergy demand reduction 287 133
Affe\r CHP 302 133
AfEer renevi/ilble energy 299 133

abiia T8 Oashian Smiasis
AT T LAErDGH [mnasing Braakdown

Savings from energy demand reduction 6 1.6%
Savings from CHP 85 22%
Savings from renewable energy 3 1.1%
Total cumulative savings 94 24%
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