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Introduction

Steve Moseley Limited has been instructed by Redefine BDL to provide a sustainability
report to support the planning application of the new Redefine, Reading Hotel.

BENEFICIARIES

This report has been prepared for the benefit of the following companies,

Redefine Hotels Reading Ltd,

Redefine/BDL Hotels, Glasgow.

Disclaimer

Steve Moseley Ltd (for itself and as agent for its staff) and its staff shall not be liable whether in contract or in tort or
otherwise for any loss or damage sustained as a result of using or relying on the information given in this report.
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Executive Summary

General

This energy statement has been undertaken for the proposed Redefine Hotel at Richfield
Avenue, Reading RG1 8BD in order to address the requirements of the ‘Reading Borough
Local Development Framework Core Strategy’ adopted January 2008 with alterations
adopted 27 January 2015.

The proposed development comprises a 132 bed hotel development with front of house
and back of house accommodation at ground floor.

The proposed development has been designed to minimise operational carbon emissions.
Savings are delivered through following the energy hierarchy which identifies three stages
of an energy strategy.

The construction of this development will result in baseline Building Regulations target
CO, emissions of 304,343 kg/annum.

The Reading Core Strategy/Core Strategy Policy Sustainable Design & Construction
Supplementary Planning Document and Policy DM1 & DM2 of the Sites and Detailed
Policies Documents requires the development to achieve a BREEAM score of 62.5
(between Very Good and Excellent). The Core Strategy/Core Strategy Policy states the
energy statement having to achieve a 20% improvement over 2013 Part L Building
Regulations compliance.

Use Less Energy via Energy Efficiency and Demand Reduction Measures (BE LEAN)
The following energy efficiency and demand reduction measures will be adopted:
i) Improve U-values of the external envelope.

ii) Improve U-value of glazing.
iii) Improve air permeability of building envelope.

iv) Improve efficiency of the space heating and cooling.

v) Use of energy efficient lighting.

vi) Use of intelligent lighting controls.

vii) Use of variable speed pumps, fans and drives to match supply and demand.
viii)  Improve efficiency of heat recovery to mechanical ventilation systems.

Following the adoption of these energy efficiency measures the predicted total regulated
CO. emissions will be 274,423 kg/annum which is below the Building Regulations
compliant building by 29,920 kgCO,/annum. This would achieve 3 credits under the
BREEAM assessment.
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Supply Energy Efficiently via Decentralised Energy (BE CLEAN)

Decentralised energy is an efficient means of generating and distributing heat and power.
A mini combined heat and power (CHP) system has been considered for this
development. CHP is recognised under Policy CS1 of the Reading Core Strategy as a
compliant renewable energy technology.

A detailed analysis has been undertaken to demonstrate that an appropriately designed
CHP installation would save 41% below the baseline building of the predicted annual CO,
emissions after the energy efficiency and demand reduction measures have been adopted.
The total predicted CO, emissions following the incorporation of CHP will be 201,493
kg/annum which represents a 33% reduction below the Building Regulations compliant
building.

Renewable Energy Technologies (BE GREEN)

Air source heat pumps are already incorporated into the scheme from the initial baseline
assessment as a source of renewable energy. These are to provide heating and cooling to
the bedrooms.

The scheme will incorporate facilities for decentralised energy with CHP included to meet
the hot water requirement for the hotel. It is acknowledged that the potential energy
saving from biomass hot water or solar water heating could be significant however these
technologies are not compatible with CHP.

The only suitable option for the hotel which would be compatible with the air source heat
pumps and CHP unit is the incorporation of a solar photovoltaic array to generate zero
carbon energy. However, due to the financial viability of the scheme and the lack of roof
space due to plant it is not feasible to include photovoltaics.

High efficiency air source heat pumps are incorporated into the proposed hotel extension
scheme as a source of renewable energy through meeting a significant proportion of the
heating and cooling demand.
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Summary of CO, Savings

The following chart summarises the carbon dioxide savings predicted for this project.

*ASHPs included as a source of renewable energy.

Predicted Achievements Compared to Targets

The total predicted CO, emissions for the development have been reduced by 33.8%
(102,850 kgCO.,/annum) below the Building Regulations compliant development target of
304,343 kgCO,/annum.

To meet the Reading Core Strategy/Core Strategy Policy of 20% improvement over
Building Regulations, the building should target 243,474 kgCO,/annum. Therefore, the
current CO, emissions of 201,493 kg are 41,981 kg below the Reading Plan target.
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As discussed within the report, the energy hierarchy set out within the Reading Plan has
been followed for this development to firstly reduce the energy demand followed by the
incorporation of low energy lighting and efficient systems before the incorporation of
decentralised and renewable technologies. The proposed combined heat and power units
will contribute towards the hot water demand, air source heat pumps will provide heating
and cooling to the majority of areas.

The thermal efficiency of the building envelope will be improved significantly above the
minimum Building Regulations targets, 52.00% for the roof, 31% for the external walls, 4%
for the ground floor and 27.3% for the glazing. Renewables will be incorporated through
air source heat pumps to allow the building to pass Part L.

It is requested that, as no other renewable technology can be integrated due to operator
requirements, site constraints and financial viability, as because the potential benefit of
energy efficiency measures has been maximised that the carbon emission reduction of
33.8% is accepted for this development.
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Introduction

General

This energy statement has been prepared in support of the planning application for the
proposed Redefine Hotel, Reading development at Richfield Avenue, Reading RG1 8BD.

This statement provides an assessment of the energy consumption and associated carbon
dioxide emission reductions for the proposed development utilising predicted
consumption data and identifies the target amount of energy generation and carbon
savings to be provided from decentralised energy and on-site renewable energy generation
technology.

Targets

A range of renewable energy technologies have been evaluated to determine how the
following target for the development can be met;

Reading Borough Council Core Policy

On larger developments of more than 10 dwellings or 1,000sq.m of floorspace, ensure that
50% of the provisions meets the most up to date Eco-homes and BREEAM ‘Excellent’
standards.

All developments of more than 10 dwellings or 1,000sq.m floorspace incorporate on-site
generation of energy from renewable sources and energy efficient design measures
(including the use of CHP where appropriate) to offset at least 20% of predicted carbon
dioxide emissions from the estimated energy usage of the completed and occupied
development.

The Sustainable Design & Construction Policy further expands on Core Policy as follows;
(Table 3.2 Pg13) :

i) Larger non residential developments of more than 1,000sq.m non-residential floor-
space - minimum 50% BREEAM level ‘Excellent’ and remainder BREEAM level ‘Very
Good'.

i)  For larger developments of non-residential developments i.e. 1,000sq.m and above
floor space, proposals will ideally meet the standard set out above, or as a minimum,
where the above split is not appropriate for the development, achieve a BREEAM
score of 62.5%.
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The energy statement for this development will target achieving a minimum 20% im-
provement over 2013 Part L Building Regulations compliance.

Policy Review

Summary Review of Planning Policy Context
This section summarises the policy context for the development energy statement.

The various policies from international to local level that aim to reduce greenhouse gas
emissions, particularly carbon dioxide and hence contribute to sustainable development
are identified below.

International Energy Policy - The Kyoto Protocol

The Kyoto Protocol obligates countries to commit to reduce national carbon dioxide (CO.)
emissions. Total reductions from the combined nations must equal at least 5% from 1990
levels in the commitment period 2008-2012.

For its part under Kyoto, the UK has a legally binding commitment to reduce greenhouse
gases by 12.5% below base year levels over the period of 2008-2012.

EU Policy

In 2006, the Energy Performance of Buildings Directive (EPBD) was introduced to
contribute to achieving the Kyoto Protocol obligations. The directive works by facilitating
requirements to measure energy use in buildings by:

i) Introducing agreed measurements of relative energy performance.
i)  Regular inspections and re-evaluations.

iii)  Requiring higher standards for upgrading larger buildings.

iv)  Improving standards for new buildings.
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National Planning Policy Framework

The National Planning Policy Framework (March 2012) sets out the Government’s
planning policies for England and how these are expected to be applied. It sets out the
Government’s requirements for the planning system only to the extent that it is relevant,

proportionate and necessary to do so. It provides a framework within which local people
and their accountable councils can produce their own local and neighbourhood plans,
which reflect the needs and priorities of their communities.

At the heart of the National Planning Policy Framework is a ‘presumption in favour of
sustainable development’, which requires Local Plans to meet development needs, unless
any adverse impacts would significantly and demonstrably outweigh the benefits. National
Guidance says that:

i)
i)

i)

vi)

The purpose of the planning system is to contribute towards achieving sustainable
development.

Sustainable development comprises of economic, social and environmental dimen-
sions, which leads the planning system to perform the following three roles:

- Economic- contributing to building a strong, responsive and competitive
economy.

- Social- supporting strong, vibrant and healthy communities.

- Environmental- contributing to protecting and enhancing the natural, built
and historic environment.

These roles are mutually dependent therefore to achieve sustainable development
economic, social and environmental gains should be sought jointly through the
planning system. Planning should also actively guide development to sustainable so-
lutions.

In order to achieve sustainable development, improvements in the quality of the
built, natural and historic environment, as well as in people’s quality of life must be
pursued, including (but not limited to): improving the ease of job creation, moving
from a net loss of bio diversity to a net gain for nature, replacing poor design with
better design, improving working, living, travelling and leisure conditions for people
and widening the choice of high quality homes.

Plans and decisions must take into account local circumstances to ensure sustaina-
ble development is responded to appropriately in different areas.

At the heart of the National Planning Policy Framework is a presumption in favour
of sustainable development, which should be seen as a golden thread running
through both plan-making and decision-taking. For plan-making this means that:

- Local Planning Authorities should positively seek opportunities to meet the
development needs of their area; and

- Local Plans should meet objectively assessed needs, with sufficient flexibility
to adapt to rapid change, unless: any adverse impacts of doing so would
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significantly and demonstrably outweigh the benefits, when assessed against
the policies in this framework taken as a whole; or specific policies in this
Framework indicate development should be restricted.

Planning policies should follow the presumption in favour of sustainable development
approach so development which is sustainable can be approved without delay. All plans
should set clear policies that will guide how the presumption should be applied locally.

Regional Energy Policy
Reading Borough Council Core Strategy - Adopted in January 2008

The following sections of the Reading Plan are specifically pertinent to the production of
an energy statement.

Policy CS1 Sustainable Construction & Design

¢ On larger developments of more than 10 dwellings or 1,000sq.m of floorspace,
ensure that 50% of the provisions meets the most up to date Eco-homes and
BREEAM ‘Excellent’ standards.

e All new developments maximise the use of energy efficiency and energy
conservation measures in their design, layout and orientation to reduce overall
energy demand. This is carried using the following energy hierarchy;

0 Belean: use less energy.
0 Be clean: supply energy efficiently.
0 Be green: use renewable energy.

e All developments of more than 10 dwellings or 1,000sq.m floorspace incorporate
on-site generation of energy from renewable sources and energy efficient design
measures (including the use of CHP where appropriate) to offset at least 20% of
predicted carbon dioxide emissions from the estimated energy usage of the
completed and occupied development.

The Sustainable Design & Construction Policy (SPD) further expands on Core
Strategy/Core Strategy Policy as follows; (Table 3.2 Pg13) :

e Larger non residential developments of more than 1,000sq.m non-residential floor-
space - minimum 50% BREEAM level ‘Excellent’ and remainder BREEAM level
‘Very Good'.
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e For larger developments of non-residential developments i.e. 1,000sq.m and above
floor space, proposals will ideally meet the standard set out above, or as a mini-
mum, where the above split is not appropriate for the development, achieve a
BREEAM score of 62.5%.

Reading Borough Local Development Framework Sites and Detailed Policies Document

DMi: ADAPTATION TO CLIMATE CHANGE

All developments will demonstrate how they have been designed to incorporate
measures to adapt to climate change. The following measures shall be incorporated
into development:

e New buildings shall be orientated to maximise the opportunities for both
natural heating and ventilation and reducing exposure to wind and other el-
ements;

e Proposals involving both new and existing buildings shall demonstrate how
they have been designed to maximise resistance and resilience to climate
change for example by including measures such as solar shading, heating
and ventilation of the building and appropriately coloured materials in ar-
eas exposed to direct sunlight, green and brown roofs, etc;

e Use of trees and other planting, where appropriate as part of a landscape
scheme, to provide shading of amenity areas, buildings and streets, designed
with plants that are carefully selected, managed and adaptable to meet the
predicted changed climatic conditions; and

e All development shall minimise the impact of surface water runoff from the
development in the design of the drainage system.

DM2: DECENTRALISED ENERGY

In meeting the most up to date Ecohomes (including Code for Sustainable Homes
for new build residential) or BREEAM standard, developments of the sizes set out
below shall demonstrate how consideration has been given to securing energy for
the development from a decentralised energy source, including CHP.

Any development of more than 20 dwellings and/ or non-residential development
of over 1,000 sg m shall consider the inclusion of a CHP plant, or biomass-fuelled
heating scheme, or other form of decentralised energy provision, within the site,
unless it can be demonstrated that the scheme is not suitable or feasible for this
form of energy provision.

Where there is existing decentralised energy provision, including a CHP plant or a
district energy network present within the vicinity of an application site, further
developments of over 10 dwellings or non-residential development of 1,000 sq m
will be expected to link into the existing decentralised energy network or
demonstrate why this is not feasible.
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The Building Regulations Approved Document L

General

In order to demonstrate compliance with the requirements for Approved Document L2A
(2013) for the proposed hotel there are five separate criteria that must be met which are
outlined below.

Criterion 1 - Achieving the Target Emission Rate (TER)

To demonstrate compliance with Criterion 1 the actual buildings emission rate is
compared to the notional buildings emission rate and has to be at least equal.

The actual buildings emission rate is calculated when the building is modelled using
approved software and the proposed construction values are detailed, for example, u-
values, efficiency of M&E plant etc. Following this exercise the software will generate a
notional building, the notional building has the same layout as the actual building but the
construction values and energy performance of the M&E equipment is pre-set, this allows
the software to generate a target emission rate (TER) for the actual building, the TER is
the anticipated emission rate from the notional building.

The BER is then compared to the TER and if it is equal to or lower than then the building
is deemed to comply with Criterion 1.

This process needs to be completed and issued to Building Control at the “As-Designed”
stage to demonstrate to Building Control that the proposals for the building comply with
the criteria.

Criterion 2 - Limits on Design Flexibility

Each element of the construction has pre-set performance limits within the document;
these are generally split into 2 categories, an average value and an upper limit value which
cannot be exceeded.

To demonstrate compliance with criterion 2 then criterion 1 must be achieved with no
individual element exceeding the upper limit set for performance.

Criterion 3 - Limiting the Effects of Heat Gains in Summer

It is a requirement to demonstrate that solar gains have been limited during the summer
period to either reduce the need for air conditioning; or to reduce the installed capacity of
any air conditioning system that is installed.

To demonstrate compliance with criterion 3 an assessment of the solar gains must be
undertaken, the actual building results are then compared to a pre-defined standard and if
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the performance of the actual building is no worse than that of the pre-defined building
then it is deemed to comply with the criterion.

Criterion 4 - Building Performance Consistent with BER

The process for demonstrating compliance with criterion 4 is generally the same as
criterion 1, the difference is that the actual building performance is compared to the
notional building, for example, the air permeability results, building services
commissioning figures and achieved construction u-values are used rather than the design
assumptions.

It then must be demonstrated that the actual building performance is equal to or better
than the TER.

Notice should be given that commissioning has been carried out according to a procedure
approved by the Secretary of State.

Criterion 5 - Provisions for Energy Efficient Operation of the Building

The owner of the building should be provided with sufficient information about the
building, the fixed building services and their maintenance requirements so that the
building can be operated in such a manner as to use no more fuel and power than is
reasonable in the circumstances.

This is generally achieved by production of a building log book.
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Energy Assessment

General

In accordance with Core Policy 1 of The Reading Plan, in order to identify and highlight
appropriate energy saving and renewable energy measures an outline energy assessment
has been undertaken to establish the predicted energy consumption and associated
carbon dioxide emissions for the proposed development utilising the methodology
outlined in Criterion 1 of Approved Document L2A.

Proposed Development

The baseline energy model has been developed based upon the following building fabric
and air permeability in line with the minimum standards allowed under the Non
Domestic Building Services Compliance Guide 2013 Edition:

i) External Walls = 0.35 W/m?K.

i)  Roof = 0.25W/m?K.

iii)  Floor = 0.25W/m?K.

iv)  Personnel Door = 2.20W/m?K.

V) Windows = 1.6W/m?K.

vi)  Air permeability = 1om3/(h.m?) at 50Pa.
vii)  Electric Power Factor <o.9.

Hotel M&E Services

Redefine has the following standard services strategy which is detailed within their Gen
4 Standards Technical Handbook:

i) Hot water via gas fired direct water heaters.
i)  Mechanically ventilated bedrooms, heated and cooled via a VRF heat pump system.
iii)  En-suite bathrooms and linen rooms to have mechanical extract ventilation.

The air source heat pumps to the bedrooms will provide heat at typically 250% efficiency
and cooling at a COP of 2.6. The mechanical ventilation heat recovery efficiency will be
50% typically with an overall system fan power of 1.5W/I/s.

Hot water will be provided through 90% typically efficient direct gas-fired water heaters.

The staircores will have supplementary heating with the use of electric panel heaters
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The following lighting efficiency and controls have been assumed in line with the Non
Domestic Building Services Compliance Guide 2013 Edition:

i) Bedrooms and En-suite Bathrooms: 60 lumens/circuit watt, manual lighting control.
i)  GF Front of House areas: 6o lumens/circuit watt, manual lighting control

iii)  GF Back of Houe areas: 60 lumens/circuit watt, manual lighting control

iv)  Circulation: 60 lumens/circuit watt, manual lighting control

v)  Store: 60 lumens/circuit watt, manual lighting control

Building Regulations Methodology

The development has been modelled using the computer modelling package EDSL Tas
Part L2A 2013 Version 9.4.2 interfaced to SBEM Version 5.4.a.1 which is based on BRE’s
standard calculation tool and uses a dynamic simulation method for checking compliance.

The geographically nearest CIBSE Test Reference Year (TRY) has been used which is
London.

The energy model has been produced to predict the actual energy consumption of the
building. When a simulation is performed, a ‘notional’ building is created. This building
has the same shape and patterns of use as the actual designed building, but makes
standard assumptions regarding the heating, cooling and ventilation plant, lighting and
building fabric. The energy consumption of this building is predicted using the software.

The results of the preliminary Baseline Building Regulations calculations are contained
within Appendix A of this report and are summarised below. These results indicate the
CO, emissions associated with achieving Part L compliance.

Calculated Emission Rate Calculated CO, Emissions
(kgCO./m?*/annum)
Target Emission Rate (TER) 65.1
Building Emission Rate (BER) 73.4
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Carbon emissions are calculated based on an internal floor area of 4,675 m* The TER is
equivalent to CO, emissions of 304,343 kg/annum, the BER for the baseline building is
equivalent to CO, emissions of 343,145 kg/annum.

Summary

In order to comply with The Reading Plan: Core Strategy 1 it will be necessary to seek to
save 20% of 304,343 kgCO./annum i.e. 60,869 kg of the annual TER regulated CO,
emissions using demand reduction and energy efficiency measures, decentralised energy
and renewable energy technologies. Hence, the target CO, emissions for the development
will be 243,474 kg/annum.

The CO, emissions for the baseline building is 343,145 kg/annum which is 99,671 kg above
the 20% improvement over Building Regulations target of 243,474 kg to comply with The
Reading Plan: Core Policy 1.
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Energy Efficiency and Demand Reduction Measures (BE
LEAN)

General

Prioritising a reduction in overall energy demand is the most effective way in which to
minimise environmental impacts associated with energy use. The use of efficient
technologies and renewables to supply the remaining load results in lower greenhouse gas
emissions as compared with the use of conventional alternatives.

Cost effective measures can be adopted to reduce energy demand without making a
significant impact on the design, appearance or character of the building. It is intended to
implement energy efficiency measures to improve on the minimum standards required in
Part L of the Building Regulations.

The following specific measures are proposed to achieve an energy demand reduction at
the development:

i) Improve U-values of the external envelope.

i)  Improve U-value of glazing.

iii)  Improved efficiency of the space heating, cooling and hot water.

iv)  Use of energy efficient lighting.

v)  Use of intelligent lighting controls.

vi)  Use of variable speed pumps, fans and drives to match supply and demand.
vii)  Use of heat recovery to mechanical ventilation systems.

Improve U-values of the External Envelope

As detailed in Proposed Development section, the following limiting U-values were
initially proposed for the development in line with the notional building under Building
Regulations Part L2A.

i) External Walls = 0.35W/m?K.

ii) Roof = 0.25W/m*K.

iii)  Exposed Floor = 0.25W/m?K.

In order to reduce overall energy demand further the following improved U-values will be
targeted.

i) External Walls = 0.24W/m?K.
ii) Roof = 0.12W/m?K.
iii)  Exposed Floor = 0.24W/m?K.

The improvements in the thermal efficiency of the building envelope represent a
significant increase in performance above the minimum Building Regulations
requirements.
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The external walls, roof and floor U-values are targeted to be improved above the
minimum Building Regulations requirements by 31.4%, 52% and 4% respectively.

Improve U-values of Glazing

The largest source of heat loss from the building after infiltration and ventilation is the
windows.

As detailed the previous section, the following U-values were initially proposed for the
development.

i) Windows = 2.20W/m?K

In order to reduce overall energy demand further the following improved U-values will be
targeted:

i) Windows = 1.60W/m3K, G Value = 0.60.

The improvements in the thermal efficiency of the windows represent a significant
increase in performance above the minimum Building Regulations requirements.

U-value improvements for the glazing elements represent a 27.3% improvement above the
minimum Building Regulations requirements.

Improve Air Permeability of Building Envelope
Air leakage through the building envelope is a significant cause of energy loss.

As detailed in the Proposed Development Section, the following air permeability levels of
1om3/(h.m?) at 50Pa was proposed for the development.

In order to further reduce energy demand through the reduction of heat loss, the
proposed hotel will target an air permeability of 5m3/(h.m?) at 50Pa.

Improved Efficiency of the Space Heating, Cooling and Hot Water

Once the heat loss through the external building envelope has been reduced through
improvements in the U values, the efficiency of the delivered heat can be addressed to
further reduce the heating and cooling demand within a building.

The air source heat pump manufacturer is not known at this stage however typical heating
efficiencies of 550% and cooling SEER of 5.6 are available from most common
manufacturers.
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The hot water heaters are typically used by Redefine developments would use high
efficiency water heaters with an efficiency of 98%.

Use of Energy Efficient Lighting

Lighting accounts for a significant proportion of the predicted electrical consumption and
carbon emissions of the building.

Hotels traditionally use very large numbers of halogen downlighters. The use of these will
be restricted with LED alternatives now utilised more commonly.

It is proposed that the hotel bedroom and ensuite lighting will be improved to LED’s with
a minimum efficiency of 8o lumens/cctW. The bedroom corridor will be improved to
LED’s with an efficiency of 8o lumens/cctW. The GF front of house and back of house
accommodation lighting will be improved to LED’s with an efficiency of 70 lumens/cctW.

Use of Intelligent Lighting Controls

Even with efficient lamps and luminaires, the energy used for lighting can be wasted in
various ways. There are a number of ways of lighting control, local manual switching,
timed control, reset control (manual on, timed off), occupancy control (presence
detectors) and photoelectric switching and dimming. Lighting controls should ensure that
light is provided in the right amount, in the right place for the required time.

The circulation areas and GF back of house accommodation will be improved to utilise
auto on/off lighting control.

Use of Variable Speed Pumps, Fans and Drives to Match Supply and Demand

There are a number of ways to control the pump or fan speed with the most efficient being
an inverter. An inverter rectifies the alternating current to a direct current supply and
then uses this to produce a smooth variable frequency alternating current output to the
pump/fan motor. Controlling the frequency of the output device provides the desired
speed modulation for the motor driving the fan or pump. As power consumption falls by
the cube of the speed, cutting the motor speed to match the demand dramatically reduces
electricity consumption (i.e. cutting speed from 100% to 80% halves the energy use,
reducing the speed further to 50% reduces the energy use to 15%).

Variable speed equipment, particularly fans will be utilised on this project wherever
possible.
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The fan power of the overall central ventilation system serving the bedrooms/ensuites,
foyer, reception and office will be reduced to 1.4W/l/s.

Improve Efficiency of Heat Recovery to Mechanical Ventilation Systems

Where it is necessary to provide ventilation it is good practice to recover the heat from the
extract air to pre heat the fresh air being introduced to the building. A typical heat
recovery system will recover between 40-70% of the heat that would have been lost to
atmosphere.

Whilst there is an offset of additional resistance to the ventilation system fan due to the
heat recovery device this is normally offset by the energy recovery from the extract air
which can give, in some cases a payback of 2-5 years for the additional capital outlay.

A heat recovery efficiency of 50% had been assumed for the bedrooms, foyer, reception
and office. The efficiency of the units will be increased to 70%.

Carbon Savings Associated with Energy Efficiency and Demand Reduction Measures

The baseline Building Regulations energy model has been rerun to incorporate the
identified energy efficiency and demand reduction measures. The results are contained
within Appendix B of this report and are summarised below. These results indicate the
CO. emissions from the baseline building compared to a Building Regulations Part L
compliant building as a direct result of incorporating these energy efficiency and demand
reduction measures outlined above.

Building Regulations TER = 65.1kgCO,/m?*/annum
Baseline BER = 73.4kgCO,/m?/annum

Energy Efficient and Demand Reduction BER = 58.7 kgCO,/m?/annum

CO, Emissions (kg/an-
num)
Building Regulations compliant building 304,343
Building for baseline comparison 343,145
Building incorporating energy efficienc
measur%s ’ ° v ’ 274423
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The integration of demand reduction and energy efficiency measures could reduce the
BER of the proposed hotel to 274,423 kgCO,/m?/annum, which is below the TER of
304,343 kgCO,/m?/annum by 29,920 kg.

The total CO, emissions for the development has been reduced by 68,722 CO,/annum
from the baseline building through the use of energy efficient and demand reduction
measures, equivalent to a 20% saving in the total predicted CO, emissions of the
development.

The total predicted CO, emissions are 30,949 kg above the 20% improvement over
Building Regulations target of 242,474 kg to comply with The Reading Plan: Core Policy 1.
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Decentralised Energy (BE CLEAN)

General

The Core Policy of The Reading Plan requires that possible connection to existing heating
or cooling networks should be evaluated before site wide combined heat and power
systems are investigated.

The high year round domestic hot water demand makes the use of a combined heat and
power plant potentially feasible for this building. However, the pattern of demand for
both heat and electricity across the day needs to be considered which has implications for
the economic feasibility of combined heat and power plant.

A combined heat and power system is an efficient way of generating electricity onsite with
the benefit of reduced fuel costs (gas being cheaper than electricity) and reduced carbon
emissions. Heat generated from the gas engine can be used to produce hot water for
heating and domestic hot water. CHP for heating and hot water will potentially be suitable
however the proposed hotel’s requirement for electric heating via heat pumps means a
CHP scheme will be required to serve the hot water installation only.

Operator Constraints

CCHP requires cooling to form a significant element of the development’s energy
consumption. The proposed requirement for cooling via air source pumps means CCHP
would not be feasible.

Engineering Feasibility

Integrated CHP into a hotel facility without the type of constant base load which would
normally be provided by leisure facilities requires careful consideration since the CHP
units need to be sized to match the available base load without excessive cycling which
would reduce the effectiveness and life expectancy of the units.

The base load for the hotel would be provided by the hot water requirements. The CHP
will be sized to provide 75% of the hot water load for the proposed hotel, with the
remainder met through 98% efficient direct gas fired water heaters.
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It is anticipated that a single large CHP unit would be unable to modulate down to the
loads experienced in quiet periods. Therefore, in order to ensure the CHP units remain
operational for the maximum period possible in order to maximise the unit’s efficiency
and maximise the period of electricity generation. It is proposed that a suitably sized
number of mini-CHP units are specified such as Dachs SE mini-CHP units or similar
connected to buffer vessels.

Several mini-CHP units could be installed in parallel which could theoretically
demonstrate even further savings in CO, emissions. However, due to potentially
fluctuating hot water demands experience has demonstrated that on a project of this size,
it is likely only 1 unit could be expected to operate continuously to satisfy the hot water
requirements.

The proposed mini-CHP units to the hotel will be 89% efficient with a heat to power ratio
of 2.67. Based on previous experience a CHP unit with an electrical output of 5.5kW and
heat output of 15.5kW would be suitable to meet the domestic hot water proportion. The
power generated will be reused on site. The energy model has been rerun to incorporate
the proposed decentralised CHP solution and the results are contained within Appendix
C.

CO, Emissions

The Be Lean Building Regulations energy model has been rerun to incorporate the
identified CHP system. The results are contained within Appendix C of this report and are
summarised below. These results indicate the CO, emissions from the Be Lean building
compared to a Building Regulations Part L compliant building as a direct result of
incorporating the CHP system outlined above.

Building Regulations TER = 65.1 kgCO,/m?/annum
Baseline BER = 73.4 kgCO,/m?*/annum
Energy Efficient and Demand Reduction BER = 58.7 kgCO,/m?/annum

Addition of CHP BER = 43.1 kgCO,/m*/annum
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CO, Emissions

(kg/annum)
Building Regulations compliant building 304,343
Building for baseline comparison 343,145
Building i i ffici
ml;lasilr;imcorporatmg energy efficiency 274,423
Building incorporating CHP 201,493

The installation of a CHP unit could reduce the BER of the proposed hotel to 201,493
kgCO,/m?*/annum, an improvement of 33.8% above the TER of 304,343 kgCO,/m?/annum.

Summary

It is proposed that the CHP unit would contribute towards the domestic hot water load for

the proposed hotel.

The total CO, emissions for the hotel has been offset by a further 72,930 kgCO,/annum
above the energy efficient and demand reduction building through incorporating CHP.

The total predicted CO, emissions are 41,981 kg below the 20% improvement over Building
Regulations target of 243,474 kg to comply with The Reading Core Policy 1.
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Renewable Energy Technologies (BE GREEN)

General

The feasibility of a number of potentially appropriate renewable energy technologies has
been investigated for the proposed development.

Technology Suitable? | Observations

Air source heat pumps v Proposed within the energy efficient
design.

Ground source heat X Building and lack of available ground

pumps space precludes formation of
boreholes.

Biomass hot water X Not compatible with CHP. Insufficient

plant, fuel storage and delivery space at
basement/ ground floor for fuel
storage. Fuel delivery difficulties.

Solar water heating X Not compatible with CHP in the hotel.

Photovoltaics X Limited flat roof space available,
however not financially viable.

Wind turbines X Poor yield within urbanised area and
likely planning issues.

The Redefine specification requires the use of air source heat pumps within the
bedrooms.

The only suitable option for the hotel which would be compatible with the air source heat
pumps and CHP unit is the incorporation of a solar photovoltaic array to generate zero
carbon energy. However, due to the limting roof height and financial viability of the
scheme it is not feasible to includes photovoltaics.
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Potential carbon emission savings from biomass are significant however this technology is
not compatible with CHP. Additionally, there is limited ground floor area for biomass fuel
storage and plant space.

It is acknowledged that the potential energy saving from solar water heating could be
significant, however this technology is not compatible with CHP.

A wind turbine would be able to provide zero carbon energy, however the yield would be
compromised by the urbanised surroundings creating greater wind turbulence.

Hotel Development

Air source heat pumps are included within the Redefine specification as a low carbon
energy source to provide space heating and cooling.

Building Regulations TER = 65.1 kgCO,/m?/annum
Baseline BER = 73.4 kgCO,/m?*/annum
Energy Efficient and Demand Reduction BER = 58.7 kgCO,/m?/annum

Addition of CHP BER = 43.1 kgCO,/m?/annum

CO. Emissions
(kg/annum)

Building Regulations compliant building 304,343
Building for baseline comparison 343,145
Building incorporating energy efficienc

° P s &y Y 274,423
measures
Building incorporating CHP 201,493
Building incorporating LZCs 201,493

The Baseline building already includes air source heat pumps to generate space heating
and cooling from a low or zero carbon energy source. The BER of the proposed hotel is
201,493 kgCO,/m?*/annum, an improvement of 33.8 % above the TER of 304,343
kgCO,/m?/annum.
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The total predicted CO, emissions for the development have been reduced by 33.8%
(102,850 kgCO,/annum) over the Building Regulations compliant development target of
304,343 kgCO,/annum. The total predicted CO, emissions are 41,981 kg below the 20%
improvement over Building Regulations target of 243,474 kg to comply with The Reading
Core Policy 1.
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Summary

As far as possible energy efficiency measures will be applied to the development to
improve the performance beyond the minimum requirements in Part L of the Building
Regulations.

The scheme will incorporate facilities for decentralised energy with CHP included to meet
the hot water requirement for the hotel.

Air source heat pumps are incorporated into the proposed hotel extension scheme as a
source of renewable energy through meeting the proportion of the heating and cooling

demand.
CO, Emissions % Reduction % Reduction
(kg/annum) Through Over Building
Decentralised and | Regulations
Renewable Compliant
Technologies

Building Regulations 304,343 - -
compliant
Baseline Building* 343,145 - -
Incorporating energy 274,423 20% 9.8%
efficiency and demand
reduction measures*
Addition of CHP* 201,493 41.2% 33.8%
LZCs* 201,493 41.2% 33.8%

*ASHPs included as a source of renewable energy.

The total predicted CO, emissions for the development have been reduced by 41.2%
(141,652 kgCO,/annum) below the Baseline Building result of 343,145 kgCO,/annum and
33.8% below the Building Regulations compliant development target of 304,343
kgCO,/annum.
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As discussed within the report, the energy hierarchy has been followed for this
development to firstly reduce the energy demand followed by the incorporation of low
energy lighting and efficient systems before the incorporation of decentralised and
renewable technologies. The proposed combined heat and power units will contribute
towards the hot water demand with air source heat pumps will provide heating and
cooling to the majority of areas.

To meet the Reading Core Policy 20% improvement over Building Regulations, the
building should target 243,474 kgCO,/annum. Therefore, the current CO, emissions of
201,493 kg are 41,981 kg below the Reading Core Policy target thereby demonstrating
compliance with the Reading Core Policy target.

PAGE 31



APPENDIX A: ENERGY MODEL DATA - BASELINE BUILDING MODEL
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APPENDIX B: ENERGY MODEL DATA - INCORPORATING ENERGY EFFICIENCY AND
DEMAND REDUCTION MEASURES
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APPENDIX C: ENERGY MODEL DATA - INCORPORATING DECENTRALISED
COMBINED HEAT AND POWER UNIT
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