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1.0 Introduction

The project is the development of the site and area around 8a/8b St John's Street within
Manchester City Council. The proposals are split intfo two phases; Phase 1 includes the removal of
the existing frees to the rear of the site and the proposal for a new two storey dwelling. Phase 2
involves work to the existing house along St John Street which includes a change of use from
offices to dwelling, re-configuring internal layouts, reinstating internal period features and a
proposed new 3 storey extension to the rear.

Working with the planning consultant Turley, Zerum MEP are appointed fto draft the Energy
Statement for inclusion within the suite of planning application documents.

This report has been produced in order to provide the methodology by which the design being
developed and in particular the mechanical and electrical services strategy acknowledges and
complies with Manchester City Council Core Strategy documents.

Following are the relevant policies:

Manchester's Local
Development Framework

Core Strategy
Development Plan Document

Adopted 11" July 2012

Published by M. hester City C
p 9 9y @ h .gov.uk

MANCHESTER
CITY COUNCIL
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Policy EN 4
Reducing CO, Emissions by Enabling Low and Zero Carbon Development

The Council will seek to reduce fuel poverty and decouple growth in the economy, growth
in CO, emissions, and rising fossil fuel prices, through the following actions:

e  All development must follow the principle of the Energy Hierarchy, being designed:

» toreduce the need for energy through design features that provide passive heating,
natural lighting and cooling

e toreduce the need for energy through energy efficient features such as improved
insulation and glazing

o tomeetresidual energy requirements through the use of low or zero carbon energy
generating technologies

* Wherever possible new development and retrofit projects, including energy generation
plant, must be located and designed in a manner that allows advantage to be taken
of opportunities for low and zero carbon energy supplies.

» Where possible new development and retrofit projects will be used as a mechanism
to help improve energy efficiency and provide low and zero carbon energy supplies to
existing buildings.

* Where appropriate new development and retrofit projects will be required to connect
to and/or make contributions to low or zero carbon energy schemes and/or to
incorporate provision to enable future connection to any existing / potential decentralised
energy schemes.

¢  The use of building materials with low embodied carbon in hew development and
refurbishment schemes.

Policy EN 6

Target Framework for CO, reductions from low or zero carbon energy supplies

Applications for residential development of 10 or more units and all other development over
1,000 sq m will be expected as a minimum to meet the target shown in Tables 12.1 or 12.2,
unless this can be shown not to be viable. This should be demonstrated through an energy
statement, submitted as part of the Design and Access Statement. Such a statement will
be expected to set out the projected regulated energy demand and associated C|Ozemissions
for all phases of the development.

Developments smaller than the above threshold, but involving the erection of a building or
substantial improvement to an existing building will also be expected to meet the minimum
target, where viable, but will not be expected to submit an energy statement.

The target framework relates to three broad development locations and their potential for
low and zero carbon, decentralised energy. The areas are defined as follows
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e Target 1 Network development areas: Locations where the proximity of new and existing
buildings, the mix of uses and density of development provide the right conditions to
support district heating (and cooling).

e Target 2 Electricity intense areas: Locations where the predominant building type has
an all electric fit-out such as retail units and leisure complexes.

e Target 3 Micro-generation areas: Locations where lower densities and a fragmented
mix of uses tend to mean that only building scale solutions are practical.

Domestic CO, emissions reduction targets

Table 12.1
Target % Minimum requirement
Target 1: Network development area CHP/district heating anchor or
connection or where not feasible a 15%
increase on Part L 2010
Target 2: Electricity intense buildings +15% increase on Part L 2010
Target 3: Micro generation area +15%increase on Part L 2010

Non-domestic CO, emissions reduction targets

Table 12.2
Target % Minimum requirement
Target 1: Network development area CHP/district heating anchor
or connection or where not feasible, a
15% increase on Part L 2010
Target 2: Electricity intense buildings +10%increase on Part L 2010

(Applies to commercial uses with a high
proportion of emissions from electricity use (>45
kg CO2/m2))

Target 3: Micro generation area +15% increase on PartL 2010

The assessments included in this report are based upon Standard Assessment Procedure (SAP)
2012 and references the associated carbon factors current under Approved Document Part LTA
2013 in 2020, although it is acknowledged that a revision to this standard is fo be implemented in

2020 which should obligate a lesser figure therefore the reductions calculated are considered
worst case.

This report is wriften on the presumption that Planning Consent is achieved prior to formal
publication of Approved Document Part L1A 2020 and if this is not the case then the content of
this document shall be subject to review.
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2.0 The Site

The site for the proposed development is 8/8a St John's Street which is located just of Deansgate
in cenfral Manchester. The site sits on a corner plot fronting onto St John Street to the south,
Longworth Street along its eastern boundary and Arfillery Street to the north.

The existing building along St John Street is three storeys + basement and forms the end of a row
of Georgian terraces. It is currently used as two office demises. The properties along St John street
including 8/8a are listed and fall within the St John's Conservation Area.

The rear of the site contains and overgrown yard. Historically a row of poorly built terrace houses
existed in this location with the last of these being demolished circa. 1970 and replaced with the
large trees now present to the rear.

NOON
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The proposed development is a new two storey
dwelling to the rear of the site fronting onto Artillery
Street and Longworth Street and a change of use S —
to No.8/8a St John Street from office fo two number V 0
residential dwellings along with a 3 storey extension
to the rear of the listed property.

The proposal for the new dwelling wil be
constructed to the rear of the existing property with
the main entrance to the dwelling located off
Arfillery  Street and a secondary enfrance
accessing the rear garden vyard directly off
Longworth Street.

The proposed dwelling will contain a single four
bedroom dwelling with living and dining spaces at
ground floor and bedrooms/office on first floor. The
dwelling will contain an infernal garage space
large enough for a single car located adjacent o
the entrance and located directly from Artillery 7/ 7

Street.
No M2
St John St 8 296
St John St 8a 233
New Build 210
Total 739
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4.0 Energy Assessment

Whilst the detailed design stage has yet to be commenced, it is possible to make initial estimates
of the likely energy usage of the development using benchmarked data collected from various
other projects that have been designed to meet the current Building regulations Part L1/L2 energy
criteria, tfogether with completed preliminary SAP calculations for the new build elements of this
scheme.

The development has been assessed in terms of compliance with building regulations and
planning requirements under both L1A and L1B for the new build and refurbishment elements of
the scheme. The new dwelling falling under part LT1A, therefore sap 2012 calculations have been
completed for this dwelling to show compliance with regulations with the dwelling emission rate
(DER) achieving and minimum 6% betterment (DER = 94% TER) over 2013 regulations thus satisfying
Building Control and planning obligations. The percentage improvement achieved under the
2013 regulations equates to a 15% betterment over part L2010 (DER = 85% TER).

The existing portion of the development would be assessed under L1B therefore not requiring SAP
calculations at this stage. The SAP calculation undertaken for the new build element has been
based on fabric details and specification detailed below.

The proposal for the new building would be the use of an Air Source Heat Pump, accredited
details for thermal bridges, an air permeability of 5 with the use of Mechanical ventilation heat
recovery (MVHR) throughout and high efficiency lighting.

Proposed New Build Residential Specification

Exposed Floor U=0.16 W/m?K
Wall U=0.26 W/m?K
Door U-1.4 W/m?K
Roof U=0.18 W/m?K

Windows U=1.4 W/m?K

Air Permeability

5m3/hm? (@50Pa.)

Ventilation

Mechanical Ventilation with Heat Recovery

Lighting

100% ‘Low E’

Thermal Bridge

Accredited construction details implemented

Space & Water Heating

Air Source Heat Pump

Heating Controls

Time and Temperature control zones
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To comply with planning requirements 20% of the energy demand (kwh) from the new build
scheme associated with the dwelling energy demand shall be from a renewable energy
conftribution, in the form of Air Source Heat Pumps.

PV panels on the flat roof of new building and St John Street elevation pitch were initially
considered but were not expected to satisfy the 20% requirement. This outcome together with the
aesthetics associated with the PV Panels deemed this solution unsuitable, therefore an air source
heat pump for heating and domestic hot water generation for new dwelling was deemed the
most viable solution.

Underfloor heating has been deemed a suitable solution for heating together the use of comfort
cooling fo specific areas within the property.

The existing portion of the development No.8 and No.8a would be assessed under L1B and not
be expected to demonstrate 20% renewable energy. The proposed strategy for the existing
buildings would be gas fired boiler heating and hot water with Mechanical Venfilation Heat
Recovery, period radiators could be incorporated to maintain a period aesthetic. An alternative
approach could be considered as comfort cooling will be a requirement for the existing
refurbished properties therefore the strategy could be ASHP heating/hot water within the existing
properties.

Each occupied room has been assumed to have the requisite window opening areas as
prescribed in part F fo safisfy the purge vent criteria which along with classifying as high thermal
mass, is likely to mitigate significant risk of overheat but the assessment will advise the risk class.

The energy figures below for the element of the scheme falling under L1B have been produced
for a similar project utilising gas as the main heat source, these figures can provide indicative
target emissions for the existing dwellings based on likely energy usage that could be used to
establish total emissions and in turn energy consumption for the development.

The carbon factor within SAP2012 that was used is 0.216kGCO2/kWh and the kWh/m?2/annum for
No.8 and 8a = 94.47.
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St John St No.8 296 42.59 12,607 94.47 27,963
St John St No.8a 233 42.59 9,924 94.47 22,011
Total

Itis assessed that 85% of energy use is gas heating and hot water 15% is lighting.

St John St 31.11 21.33 4479 8649

The dwelling emission rate is a 30% improvement over Part L with in incorporation of Air Source
Heat Pump tfechnology and improved fabric efficienices

Total 58,623

Page 8 of 24



St John St

3257-17.0-MEH-Energy Report ’ Ze rU m

5.0 Sustainable Design Options

The following table outlines the sustainable design options that have been considered and the
technologies most appropriate are highlighted as suitable:

Biomass boiler No
Ground source heat pumps No
Air source heat pumps Yes
Bio-diesel Generator No
Solar water heating Yes
Photovoltaic cells Yes
Wind Turbines No
Biomass Fuelled Combined heat and power | No
plant

Gas Fuelled Combined heat and power plant No
Hydrogen Fuel Cell No
Rain water recycling No
High efficiency chillers and thermal heat stores No
Natural ventilation and night cooling No
High thermal mass structure Yes
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5.1 Biomass Boilers

System Description

Biomass is an alternative solid fuel produced from forest products, untreated wood and energy
crops such as short rotation coppice such as willow plant. Biomass differs from fossil fuels in that
the organic matter is of recent origin and provided products are continually re-grown this makes it
sustainable and almost carbon neutral. In essence, the CO2 released during the generation of
energy from biomass is balanced by the CO2 absorbed during the fuels production.

Advantages

e Very low carbon emissions when compared to gas and electric heating systems. Can be a
major contributor to reducing carbon emissions of overall scheme.

e Biomass boilers can provide heat at flow temperatures matching fraditional heating
systems and therefore can be included into heating systems

e Can qualify for renewable heat incentive (RHI)

Disadvantages
e Large plant areas are required for the boilers, accumulator vessels and fuel storage areas.

e The delivery cost for the fuel needs to be factored into the running costs for the building
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e Boilers do not have a good turn down ratio and therefore need to have suitably sized
buffer vessels to smooth out demand variations.

e Boiler return temperatures are higher than standard condensing boiler systems and
therefore this needs to be considered if standard boiler efficiencies are to be maintained
and/or the biomass boiler is to be protected from condensation.

e There is arising concern over the level of pollution emitted from biomass boilers into the
atmosphere as well as local carryover of ash particles.

Suitability of the site

It has been concluded that for biomass to be accommodated the space for plant and fuel
storage would prove prohibitive. Due to the location and type of properties within this scheme
makes this option unpalatable and is disregarded at this stage.

5.2 Ground Source Heat Pump

Retum from

the domestic To the domestic
heating system heating system

Condenser

Expansion valve

" Compressor

in the bedrock,
ground or water

Return to the
collector coll

System Description

Ground source heat pumps fransfer the renewable heat stored in the ground into a building to
provide space heating and domestic hot water demand. The ground tfemperature a few meftres
down remains at a constant 11°C - 12°C throughout the year. Utilising the constant temperature
from the ground as a heat source and passing this through the refrigeration cycle, this 11-120C
heat can be upgraded to a flow temperature of 30-400C that can then be supplied to the
building’s heating system. This type of system is best suited to underfloor heating systems that run
at a lower flow temperature. It can be used for radiator systems also, however the radiators must
be larger than installed in a traditional system running at a 600C flow temperature. Typically,
under the most favourable conditions, a ground source heat pump can achieve a 4:1
operational efficiency, that is to say that 4kW of heat will be produced for every 1kW of electricity
used.
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The main components of the ground source heat pump system are:

e Ground loop - Pipes buried in the ground
e Heat pump

e Heat distribution system

There are two main options for the ground loop (the external pipes) and these are to bury the
pipes in a coiled pattern in a french at depth of around 2 meftres for alternatively, vertical bore
holes drilled into the ground to a depth of 100-150 metres.

Advantages

e The system has an extremely good efficiency, operating up to the 4:1 level of
performance (4kW of heat output for every kW of electricity used in the generation of this
heat).

e The plant associated with this system is relatively small and there is no requirement for
external plant that could trigger planning considerations.

e The fechnology operates using electrical energy which if generated from renewable
sources equates to totally clean heat.

Disadvantages

e The system requires external trenching or bore holes to lay the external ground loop
pipework.

e Infernal heat pump equipment and domestic hot water store required if primary loop is
distributed through the building.

e Heat interface unit per dwelling required if sescondary water is circulated.

e The system flow temperatures are not as high as a fraditional heating system, requiring
underfloor heating systems or oversized radiators.

e The system is more expensive than a traditional system to install.

e FElectrical consumption of the system can be high.

Suitability of the site

Ground source heat pumps could be deemed suitable to this type of development, if land can
be arranged in such a way as to facilitate to below ground energy collection pipework however
this type of heat generation system is relatively costly and based on the constraints of the site has
been deemed unsuitable and is disregarded at this stage.
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53 Air Source Heat Pump

The air source heat pump system utilises the same technology as the ground source heat pump
systems with the exception that the energy is drawn from the air and not from the ground.

ﬂ Expansion

Condenser

EE Evaporator

‘ Compressicn
75% ‘ 100% Heating

Environmental Energy

Energy
25% Electrical Energy

Advantages

In summary the advantages are as follows;

e Cost effective installation

e The system has a good seasonal efficiency, operating up to the 3.5:1 level of performance
(7kW of heat output for every 2kW of electricity used in the generation of this heat).

e Large expanses of land are not required
e Higher efficiencies can be achieved in warmer ambient conditions

e If operafing using renewable electricity, it can be considered completely clean energy

Disadvantages

In summary the disadvantages are as follows;

e Lower efficiencies and COP’s than ground source as the air temperature can go lower
than ground making it more difficult to extract useful energy

e External plant would be required.

e External plant provides a risk of external noise

Suitability of the site

The assessment of the site has shown that this technology is suitable for the new build element of
the development — RHI subsidies could be applicable to this option.

Were this opfion to be implemented it could meet 100% of the new build’s thermal demand -
7538 kWh.

To produce 7538 kWh thermal at 4:1 Seasonal COP, 1885kWh grid elec would be consumed
therefore 5,653kWhpa saving = 2,933kGCO2pa equates to 35% emission reduction.
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Typical image of heating/cooling chiller that would be suitable for large scale loads utilising ASHP
technologies serving hydronic systems.
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54

Bio-diesel Generator

System Description

A bio-d
run on

iesel generator system is, in effect, a standard diesel generator that has been converted to
bio-diesel fuels. These bio-fuels are either oil from organically ground crops such as rape

seed or from recycled cooking oils.

Advantages

In summary the advantages are as follows:

Electricity is produced on site with associated carbon savings, which can be a major
contributor to reducing site carbon emissions. Ideally electricity provision will be at a rate
that is cheaper than any standard electricity supplier;

The waste heat generated by a generator may be sufficient to provide all of the heat
energy requirements of the building and therefore, whilst boiler plant would still be installed
sized for the full load so as to act as a backup, whilst the generator is running the boilers will
not be required and will save on gas consumption. There would be a slight cost for the
respective heat exchangers/link pipework from the generator to the building plant room;

Disadvantages

In summary the disadvantages are as follows:

Fuel demand is currently causing fuel delivery shortages and therefore rising fuel prices such
that the electricity is likely to be as expensive or more expensive overall than buying straight
off the grid supplies, making this system currently unviable;

The plant requires a large area of space;

The plant can be noisy, around 70dBA. It is likely that an acoustic screen will be needed
around the generator set o reduce noise levels to those imposed by local planning
requirements or the generator can be housed in a plant room;

Suitability of the site

The use of biodiesel generators on the site has been considered, and it has been concluded that
this technology could not be accommodated as space for plant, fuel storage, large delivery

vehicle

s is not available, together with the noise impact of this equipment. We are reluctant to

recommend this measure.
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5.5 Solar Water Heating

System Description

Solar Hot water systems are well established in many countries however the perception that the UK
weather is not sunny enough has reduced their use in the UK. However solar thermal systems do
not actually require direct sunlight and therefore do in fact work very successfully within the UK.

The system uses the thermal energy from the sun collected in solar thermal panels on the roof of the
building to heat water that is passing through pipes fixed to the solar plates. These systems are
generally operated with a backup source of heat as for a tfraditional system, such as gas or
electricity.

There are two types of solar collectors, flat plate collectors or evacuated tube collectors.
Evacuated tube collectors are more efficient but also tend to be more expensive. If flat plate
collectors are installed the ideal filt of the collector would be 40°. If evacuated tubes are used the
angle is less critical.

During the summer months, in general, almost all of the hot water demand can be met by a
sufficiently sized solar hot water system, with a significant reduction in the amount in winter months
when there is less solar energy available.

As with the photovoltaic system the optimum location for the panels are on a sloped roof with a
southerly orientation, however east and west orientations are also acceptable.

Advantages
e The system is relatfively maintenance free;
e The system requires very little energy to operate;

e There are potentially sizeable energy savings, dependent on the water usage patterns
within the building;

e If designed correctly, the solar water heaters can be used to contribute to the space
heating of the building as well as heat domestic hot water;

e There is potfential to generate income through the renewable heat incentive scheme.

Disadvantages
e The systems need to be located on the roof, this can cause planning issues;
e The systems are relatively expensive in initial procurement and installation costs;

e The system efficiency means that in high intensity solar conditions, heat dissipation must be
considered which can be considered counter productive.

Suitability of the site

It is clear that this development could accommodate some solar thermal and this could be ufilised
to provide heat to the domestic hot water and heat demand if necessary, therefore this
technology is a viable optfion however the location of the equipment on the roof of the properties
could cause planning issues particularly due to the sites locatfion within a Conservation Area. As
such, this tfechnology would not be viable.
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Picture of flat plate solar collector Picture of evacuated solar tube collector

5.6 Solar PV

System Description

Photovoltaic cells convert sunlight directly into electricity with no waste and no emissions. When
the light from the sun hits the silicon in the PV cell direct current electricity (DC) is created. The DC
is collected in a cenftral location and converted to alternating current (AC) so that it can be used
to supply household appliances.

During daylight hours electricity produced from PV panels would be supplemented by the local
distribution network operator (DNO). If, however, excess electricity is produced then electricity can
be fed back info the electricity grid.

This type of system depends on the roof area available facing predominantly south with a
horizontal angle of up to 40°. Roofing products that can replace conventional roof files or framed
systems attached to the roof can be installed.

Alternatively, PV cells can be mounted on vertical facades of the building or mounted horizontally
on solar shading elements of the building structure such as brise soleil, or set inside glazing elements
of windows to act as a solar shading frit as well as an electricity generator.

The electricity generated by the PV cell can be stored or used in one of the two following manners.
Option 1 - Battery storage

The electricity generated by the PV cells is produced as direct current (DC) electricity. This can be
taken from the cells and stored directly into batteries. The batteries can then be discharged as
and when required through a DC to AC convertor unit and the AC electricity can then be used to
power standard equipment.

This type of arrangement is generally cabled so that the electricity supply point has two supplies,
one from the main incoming local area grid supply and one from the batteries. Automatic sensing
equipment regulates the supply from the two sources so as fo maximise the use of the batteries and
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synchronises the change over between the two sources so that a changeover is unnoticeable.

Instead of synchronising the two supplies together, a simpler arrangement is to have a timed
changeover, such that the batteries are charged during the day and then the supply is changed
over the batteries during the night time to power the essential supplies where the building electrical
load is lower.

The drawback of the battery storage option is the space required for the batteries and the
addifional maintenance requirement. The advantage is that stored electricity can be used during
period of poor daylight or overnight.

Option 2 - Direct on line supply

In this option, the electricity that is generated by the PV cells is channelled straight into the buildings
supply network via a DC to AC convertor and the synchroniser unit, similar to the battery storage
option, except with this option the electricity is fed direct info the building supply. The PV cell
electricity is therefore only available during the periods when there is sufficient daylight. This option
has the advantage that it does not require large plant areas for battery storage.

Anticipated Electrical Outputs

In the recommended roof fop location the maximum peak electrical generation from a PV cell in
the North West of England is approximately 200 W/m2. When averaged out, taking into account
shading effects, seasonal variations, angle of incident of sun to solar panel etc. the figure for
electrical generation that can be expected to be achieved is approximately 20Wh/m?2,

Life Expectancy and Maintenance

PV cells are a relatively new technology and therefore there is no firm and proven research into the
maximum life expectancy of the cells. The cells themselves have no mechanical parts and are
therefore not susceptible to any wear and tear that limits the life expectancy of such systems as
fans and pumps etc. However the current estimated advised by PV cell manufacturers is that the
operating efficiency of the cells will decrease to 90% after the first ten years followed by a further
decrease to 80% output after 25 years.

With regard to maintenance, the systems can be regarded as low maintenance items that only
require periodic cleaning of the panels fo ensure maximum sunlight is gefting through to the panels.
The individual cells embedded within the glass are wired in series circuits therefore any failure of a
single cell would render the whole pane non operative. Individual panes are best cabled in parallel
circuits however, to ensure that the loss of one PV/Glass panel would not affect the operation of
the other unifs.

Advantages
e The system is simple to operate with very low maintenance requirements;

e Contributes to offsetting the electrical consumption of the building and therefore offsets the
highest carbon emitting energy source;

e The use of PV cells within the glazing as a frit arrangement can be utilised as an option fo
provide solar shading into the internal building area behind, potentially removing the need
for the brise soleil on the external surface of a glass wall. The cost of the PV cells can then
be offset against the cost of the brise soleil which it could potentially fully replace. The level
of solar shading will be dependent on the quantity/density of coverage of the PV cells.
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Disadvantages
e Plant space requirements can be large for a storage system;
e System does not operate at night;
¢ The installation may require planning consent;
e Life expectancy of the PV cells are unproven;

e The cost of PV cells is high.

Suitability of the site

The overall suitability of the system depends on the final building form, shape and orientation,
however, in general, photovoltaic cells can be accommodated on almost every building.

Were this technology to be considered, it is important to note that agreement should be reached
with the District Network Operator (DNO) to export electricity to the grid. If the DNO does not wish
to accept and contribute fowards the energy export then this option may not be viable.

Whilst this technology is a viable option the location of the equipment on the roof of the properties
could cause planning issues particularly due to the sites locatfion within a Conservation Area. As
such, this fechnology would not be viable.

Image of PV Solar Panel Array

=
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5.7 Wind Turbine

System Description

Wind energy has been identified and utilised for many years as a source of clean and renewable
energy. The United Kingdom is Europe’s windiest country and benefits from 40% of Europe’s fotal
wind energy resource. The technology exists to easily convert the wind energy directly info
electricity by the use of modern wind turbines where the power of the rotating shaft is converted
into electricity via a generator unit.

In similar fashion to the photovoltaic cells the electricity generated from the wind furbine can be
either stored in baftteries or fed direct into the building’s electrical supply. Unlike photovoltaic cells
the wind turbine will continue to generate after dark and therefore the electricity generated can
be used to support the essential systems within the building.

Wind generated energy can also atftract the subsidies from the Feed in Tariff.

There are a number of wind furbine manufacturers and the range of units available vary
considerably in size from small domestic units sized at around 1.5 kW to large scale wind farm
furbines that are capable of generating 3 MW (3,000 kW). However, the basic design of the units is
relatively similar.

Advantages
e Wind furbines can provide a meaningful energy contribution to the site;

e Wind furbines can be used as a good visible public relations statement.

Disadvantages

e Wind furbines will require planning consent and can require the consent from Civil Aviation
Authority if close to airports or flight paths.

e Wind turbines can raise local resident complaints and objections.
e Wind furbines do create a level of operational noise that must be considered.

e Wind turbines are a relatively expensive sustainable energy option.

Suitability of the site

In general, the site is not considered as being suitable for a wind turbine installation due to the close
proximity of the local properties and potentially restricted wind patterns from the surrounding trees
and buildings. The restricted wind patterns could be overcome by mounting the turbines on the
buildings but this may then incur additional structural issues and also planning concerns from the
visual aspect, therefore wind furbines are discounted for this site.
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5.8 Combined Heat and Power CHP

System Description

The gas fired Combined Heat and Power systems are not renewable energy systems but are
considered low carbon green energy systems as waste heat generated by electricity production is
used as a by product, resulting in an overall lower carbon emission for the system than if separate
grid supplied electricity and gas fired boiler systems were used to provide the same electricity and
heating provision fo a building.

A CHP system therefore derives its name (combined heat and power) from the fact that fuel is
burnt to provide power (electricity) and heat is also produced as a useful by product. The
generation of two useful energy sources also leads this type of system to be called a cogeneration
system. A cenfral energy centre at the site would contain:

e a CHP generator;

e athermal storage vessel (accumulator);
e Gas fired boiler plant;

e Heating distribution system pump;

e Electrical switchgear;

e Heat rejection plant.

Advantages
e Electricity is generated on site;
e Heatis provided as a free by product;
e Cooling can be provided when combined with an absorption chiller unit;

e The CHP unit can act as a standby generator set fo back up essential supplies to IT servers
efc.

Disadvantages
e Plant areas required can be large.

e If heat produced by the generation of electricity is not required, eg during summer, then
the heat still needs to be rejected to the atmosphere and so separate heat rejection plant is
needed.

¢ Plant requires maintaining by the client.

Suitability of the site

The viability of a gas fired CHP plant has been considered for the site and whilst its inclusion could
be viewed as ambitious there would most definitely be energy. CO2 emissions and cost
advantages of this within the existing dwellings. However due to the size of the site and space
restrictions within the proposed development this fechnology has been deemed not viable.
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5.9 Rainwater, Black Water and Grey Water Recycling

System Description

Grey water is defined as the waste water produced from baths, showers, clothes washers, and
wash-hand basins. The wastewater generated by toilets is called blackwater. Wastewater from
kitchen sinks and dish-washers is offen considered to be blackwater as well, due to the higher
organic content. As its name implies, greywater is of lesser quality than potable water, but of
higher quality than black water. Rainwater is water collected from surface run off from buildings
such as from roofs. In general, the main collection systems utilised in buildings are from rain or
grey water sources.

A water recycling system collects this water (rain or grey) and stores it within tanks and then
resupplies it back to the building where it is used to supply the non-potable water consuming
appliances, such as the toilets and watering plants. In this way, the overall water consumption of
the building is reduced.

Advantages

e Water consumption on the site can be dramatically reduced as the prime water usage is
via the toilets;

e The grey water recycling fank can double up as the site drainage afttenuation tank.

Disadvantages

e The grey water storage tank can be large and requires space either within the building or
outside;

e Pipework arrangements must be routed so as to allow for the collection of the water and
also the redistribution of the grey water back to the appliances. Therefore the system
requires additional pipework;

e Pipework arrangements need to be considered to ensure avoidance of dead legs and
the associated legionella risks.

Suitability of the site

Grey water quality is problematic in its reuse. Rain-water systems have a higher water quality and
are therefore more suitable and can be accommodated within almost any building provided the
space for the tanks and plant can be accommodated and the internal plumbing can be
organised for the additional pipework connections. Individual arrangements per dwelling could
prove problematic due to site restrictions and available space for the required storage tanks.

Whilst water contains an amount of embedded carbon dioxide, there is no mechanism to assess
this therefore is cannot be factored info energy calculations.
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5.10 Thermal Mass and Structure

The thermal mass and overall construction of the building fabric (walls, floors, ceilings efc) can
provide a considerable passive design benefit for alleviating peak cooling conditions, when used
in conjunction with a night venfilation scheme. Measures in this respect are more typically
considered for non-residential buildings however mitigation of overheat is a growing concern in
dwellings also.

Thermal mass systems operate on the general principle of an energy store, holding energy during
periods of excess and then releasing the energy slowly at other times. In the case of high thermal
mass building structures (e.g. stone buildings such as churches and castles), the internal
summertime temperatures are always considerably lower than the external temperatures, due to
the effect the fabric has on the internal environment. In these instances, the fabric cools down
during the night when the ambient temperatures are lower, and then retains this stored coolth so
that during the day, heat is absorbed from the room info the fabric. The cycle then repeats itself
the following night.

This effect can be used to delay the times when the internal rooms reach peak temperatures,
such that the room may be at its warmest a few hours after the actual peak solar gain time. In
this instance, the overall cooling load will be reduced, making the potential for using passive
cooling measures such as natfural ventilation more feasible and avoiding the need for
mechanical cooling.

Suitability of the site

This feature of design is stfrongly recommended as an overheat mitigation factor and it can be
accommodated into the scheme if the building falbric choices are correctly made.

Graph showing effect of fabric thermal weight on room temperature and fime of peak temp
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6.0 Conclusions

There are a range of sustainable technology options that could feasibly be considered for this
project however due to the site’s location and particularly the development’s type as residential
use within a conservation area there are significant drawbacks with some of the available options
which make realising the maximum benefit of some of these technologies prohibitive although
with ambitious aspirations the options should not be dismissed as implausible.

The energy assessment has established an annual energy usage for the development of
58,623kWhpa

The method of demonstrating that the design incorporates energy efficiency measures and
meefts the planning condition for 6% reduction of the development’s CO2 emission and 20% of the
new builds energy from a renewable source are as follows:

The design has applied passive principles and incorporates a ‘fabric-first’ approach to achieve a
highly-efficient thermal envelope and reduce primary energy requirements to the point that
anecdotal evidence would suggest that heating energy demands are actually below that
projected by the sofftware calculations resulting in a reduction in actual operational energy use
compared with the desktop assessments.

Water-efficient fittings (e.g. aerated shower heads and taps) will help to reduce electrical loads
for water heating.

The ventilation strategy includes a mix of openable windows and mechanical ventilation with
heat recovery (MVHR). MVHR units will recover heat from air extracted from wet areas
(bathrooms/kitchens) at approximately 94% efficiency, further confribufing to reduced space
heating demand.

Electrical demand for lighting will be minimised using energy efficient lighting throughout all areas.
The hot water cylinder will be insulated with low standing losses.

Fittings will be specified to give a reasonable balance between low water consumption,
performance and cost. This will allow the fixtures selected to have a proven track record of
reliability, provide performance in line with the expectation of residents and to meet architectural
aesthetic aspirations. The design is currently progressing based on achieving a consumption of
125 1/p/d as required by Part G of the Building Regulations. Operational Waste Management.
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