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Sustainahility Feport — Marningside, Ricknnanswarth Devtd Badweall & Partners

1 Introduction
1.1 Scheme Description

The Morningside Scheme consists of the redevelopment of an existing residential
flats near to the centre of Rickmanswarth,

The existing block of flats will be replaced with a new three-storey block, consisting
of 18No. one-bed and two-bed units, It has been stipulated as 3 planning condition
by the Local Authority (Three Rivers District Council (TRDCT that the new
development will require 20% of the site’s energy needs to come from renewable
sources, in addition to complying with the Building Regulaticns and ihe Code for
Sustainable Homes.

This report has been developed to aid the design team in achieving the requirements
of redueing the carbon impact of the development.

it is understood that the Housing Association intends to request funding for the
scheme before the proposed 2010 amendment to Approved Document L1A is
enforced, and as such the anticipated compliance leve| for funding approval will be
“The Code for Sustainable Homes” Level 3 (i.e. a 25% reduetion in carbor emissions
when compared to a dwelling clrrently complying with the 2008 Approved Document
L1A).

N order to assess the réguired Carbon [mprovements, the Scheme has been
assessed using the accepted assessment hierarchy contained within the London
Renewables Toolkit. This recommends that the buildings be assess using the idea of
"Be Lean, Be Green, Be Clear, That is the buildings carbon emissions should first
be reduced to as low as possible, when this has been achieved as much of the
remaining energy use should pe provided through renewable means. Finally, the
reimaining energy should be provided via clean sources such as CHP.
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1.2 Policy Drivers

There are a number of intematicnal and national poficy drivers for energy efficlency
and reduced carbon emissions to address the highly topical issue of global warming
and the mplications of cimate change. This includes the Kyoto protocol on an
international fevel, and in response to the UK governmants commitment to this,
national policies have baen developed such as the Energy White paper and PPS27

Kyoto Protocol, 1997

The Kyoto Protocol was agreed at the 1997 UN Convention on Climate
Change. The UK's target is to cut its emissions by 12.5% below 1890 lavel by
2008-2012, The UK Government committed to a more chakenging target fo
cut the UK's CO2 emissions to 20% below 1990 isvels by 2010,

Energy White Paper, 2003

The Energy White Paper: Our Energy Futura — Creating a Low Carbon
Economyt is a change in direction for energy policy in response to the
increasing chailenges faced by the UK, including climafe change, decreasing
domestic supplies of fossil fusl and escalating energy prices. The priorities are
security of supply, affordable anergy for the poor and a competifive market for
the benefit of businesses, industries and fouseholds.

PPS 22: Renewable Energy
PPS$22 Renewabie Energy, seeks to deliver tha Governrnent's vision for a low
carbon economy as detailed in the Energy White Paper and promotas the
generation of renewahle energy.

1.3 Scheme Development Assumptions

The report is based upon the following assumptions -

Tenure Split
Affordable Housing (Housing Association)

100% (approx 19 Units)

Sustainability Targets

Affordable Housing ( Housing Association)
TRDC Renewables Obligation

F

CiSH Level 3 or 4*
20%%%*

" The Sustainability Target for compliance with the Code for Sustainahle Hommes is
understood to depend upon when funding is agreed — it is understoond that the
likelihood is that Code Level 3 will be required (Code Level 4 wouid be required if
funding was agreed following the revisions to the Building Regulations due April
20109,

** The current TRDC sustainability policy states that 20% of the sites energy needs
should ba provided by renewable energy sources. Given that a large propodion of
the dweliings will exceed the requiremenis of the building regulations by in excess of
20% to meet the reguirements of the Code for Sustainable Homes; this figure may
not be enforceable.,
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Code for Sustainahla Homes - General Discussion

The Code for Sustainable Homes makes reference to Carbon emission
improvements over the current (2006} version of the Approved Document L1A. This
system is however open to maniputation. The Approved Document includes a Fuel
Factor. This figure allows increased Target Emission Rates {TER} for various fuel
sources. In the case of grig supplied electricity, this figure increases the target
emission rate by 47% {i.e. a Fuel Factor of 1.47}. In the case of a gas fired heating
system, there is noincrease in Target Emission Rate.

Given that Cade Leve| 4 {for example) reguires a 44% improvement aver Parf L14
{2008), it can be seen that this can be achieved using an electric heating system,
which in overall terms emits 3% more than a gas fired dweling just meeting Part
L1A{2008).

It is helieved that under the 2010 revisions to Part L1A, the Fual Factor will be
reduced and the potential loophole closed. As such, Fual Factors will not be
considered within this repoit.
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2 Basis for Comparison

In ail instances unless otherwise stated . the relative carbon efiiciency improvements
have been quoted ralative to an area-weighted TER fron Approved Document L1A
2006.

A representative sample of dwellings on the development {Flats 5, 8, 8, 13,17 & 18)
have been used to calculate a number of area-weighted Dwelling Emission Rates
(DERs) as a means of comparing different methods of reducing dwelling carbon
emissions.

Unless otherwise stated, each DER calculation uses the following space heating, hot
water production and ventilation services as a base system:-

Heating System: Gas-fired system boiler + weather compensation
Radiators
Programmer + TRVs + Thermostat
DHW Production: 125 litre Indirect DHW cylinder fed via the heating boiler
Ventilation System: Intermittent extract fans

The foliowing chart indicates the area-weighted carbon emissions rates that the
development will nead to achieve in order to meet Building Regulations (L1A 20086)
and qualify for Code for Sustainable Homes Leveis 3 & 4-

30 78

b
o

ha
=

BTER (L1, 2005)
@ TER {CI3H L)
OTER (Cr2H Ls

=

Carbol Emlszians (kaGo2imz par anmiam)
n w

L=

Etnfaziong Standard

Note that for the purposes of this report (as stated earlier), it is assumed that the
Target Emission Rate for Code for Sustainable Homes (CFSH) funding approval after
Apiil 2010 will be aguivalent to the current Level 4. The carbon emissions indicated
in the above chart refer to the following improvements in emissions levels: -

¢ TER: 2008 CfSH Leval 3 — 25% improvement over the Approved Document
L1A 2006 TER;

» TER: 2008 CfSH Level 4 — 445, improvement over the Approved Document
L1A 2006 TER,
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3 Be Lean, Be Green, Be Clean

The accepted method for reducing the Carbon Emissions of g development is to
follow the Maver of London's Energy Hierarchy, This system guides design
development and dacisions regarding energy, balanced with the need fo aptimise
environmental and economic henafits, These guiding principles are recommended to
be applied in sequence, as follows:

¢« Belean -Reduce energy loads to a minimum through energy efiicient
heating and lighting gystems, and efficient appliances:

* Be Green - Use efficient supply fechnologies such as Combined Meat &
Power and Community Heating;

¢« Bea Clean ~Apply  on-site eénergy  generation where fechnically and
economically viabie,

The following sections of the report will use this hierarchy to indicate Measures that
can be taken to achieve the Design Standards indicated previously,

31 Reducing Energy Loads: ‘Be Lean’

As stated previously, this saction of the Hierarchy aims to redyce the energy use of
the dwellings to & minimum. This subseguently reduces the amount of energy that
will need b be repiaced by renewable means. In arder to maximise thase savings,
we would suggest that the thermal performance of the blilding be improved to the
“Advanced Standard" as indicated in General Information Leaflet 72, Energy
Efficiency Standards for new ang existing dwellings.

The U-alues indicated in GIL72 are as foliows:-

Element As Designed (Wim*K)
External Exposed Walls 0.15

Glazing 1.5

Deors 1.5

Ground Floar 0.1

Roof 0.08

In addition to the UVaiye standards, GIL72 Advanced Standard requires that the
building achieve an Air Permeability of 1m¥h.m? (Approved Document L1A 2008
reécommends an air permeability of ‘[Dmga’h.mz}. It is understood that the preferred
construction for the development is of the traditional masonry fype, and as such ve ry
low air permeahilities {lower than 6m“m? Per annum} cannot be reasonably
achieved. As such, the air permeabiiity shall be taken as 8m3m? Per annum.
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By applying these changes the development's Carbon Emissions are reduced hy
17%. Although these savings would be sufficient to meet the 2006 regulations, they
would not meet the requirements of CSH Levels 3 or 4. It shouid be noted that Using
an air permeability of Tm¥/h.m? praduced a reduction in carbon emissions of 19%,
therefore it will not be considered as the smail additional reduction in carbon
amissions is outweighed by the technical difficulty in achieving it. This is iNustrated
beiow: -

I
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Further Savings can be mage by the introduction of a Mechanical Ventilation, Heat
Recovery (MVHR) System. By incorporating such a system, a reduction in carbon
emissions of 27% relative to the 2006 TER may ba achieved.
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The inclusion of a MVHR system and the enhanced thermal performance figures
Considered previously considerably reduces the sites carbon emissions, achieving
CfSH Level 3, but not Level 4.
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In order to make further reductions fo the site under the "Be Lean® heading, revised
servicing strategies must be considerad. The proposed heating and hot water
system used for CoMmparison purposes was a typical wet heating system designed in
accordance with current good practice,

Alternative heating systems include not anly variations of the traditional systems
such as community heating but also modern “renewabie” systems such as heat

pumps.

Under the "Be Lean” section of this report, only those technologies that are not
renewabie will be considered. By reducing the energy demand of the building at this
stage, the amount of renewable enargy required that will pe required shall be
minimised.

In summary;

undertaken as part of this report enable the average DER and TER for to be
calculated. This indicated that the measures outlined above, have improved on
minimum Building Regulations by at least 17% and shows that the design team has
provided an energy efficient building which conforms to the ‘Be lean’ section abave.

3.2 Efficient Energy Supply: 'Be Clean’

I consideration of the “Be Clean” principal, a preliminary investigation into the
appropriateness of a Combined Heat and Power (CHR) system for the proposed
development has been undertaken. District heating has also been briefly considered.

3.21 Comblned Heat and Power
For CHP to be ecunamipally viable, the following should be present at g site:-

* Simuitaneous demand for heat and electricity:

* Heat:Power ratio of about 1.8 fo1:

= Large and constant heat demand - over 4000 full ioad run hours per year;

= Community heating system in place.
I general, CHP is at its most effective when used within large mixed use
developments, such as, hospitals, leisure centres, universities and hotels. As such,
new build residentia| developments which incorporate  high levels of thermal
insulation are rarely suitable, due to insufficient run hours and an incorrect

heat:power ratio. The reason for this is defined within the Low Carbon Toolkit as
follows: -
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“To be viable economically they fCHPJ require a large and constant
demand for heaf. This can sometimes make application fo energy
efficient new housing problematic Current insulation standards mean
the requirement for space feating fs very low and demand is present for
only part of the vear, The ofly constant source of heat demand is for
domestic hof water and in terms of reducing COp emissions much of
this demand could be met by the use of solar water heaiing instead (in
fow rise dwellings)."[GLA toolkit pp. 27-28]

In addifion to the above, msidential dwellings usually have a heat demand profile
that peaks for 2-3 hours in the merning and 2-3 hours in the evening. Furthermore,
electricity demand will also be very ‘peaky’. These peaks can be smoothed out on a
large mixed use site, where the maximum leads can occur at various times
througheut the day. '

This deveiopment is however not very large (19 units) and of 3 single usage
{residential),

In fact, if the flats’ electricity demand for the year (approx. 10,684 kKWhiyear) is
averaged over 4000 hours {a figure generally accepied to be the minimum number of
full load run hours required for eConomic viability), the base electrical |oad required is
only 2.7kW. CHP plant is generally only available at sizes such as 50k\We and
above; below that, the contribution to heat and power loads would he met, but the
subsequent O, savings would be quite small. Given all the above, it can be seen
that a CHP system would not be feasible or economic for this scheme.

3.2.2 Community Heating

Community heating invoives the supply of haat to dwellings through a wali insulated
heat pipe network, fransporting Low Temperature Hot Water from a centralised heat
production facility in a closed loop.  Community heating has the following
advantages: -

» Gas infrastructure to individuaf dwellings may not he required:
» [ncreased diversity and flexibility of heat source;

+ Centralised operation and maintenance of heat saurce, leading to increased
reliability;

+ Reduced noise in dwellings from the heating system:

» Possible increase in the kitable area of each dwelling, as space would not be
required for a hoiler (this would be relatively smali as modern boilers are not
particulariy large),

The following challenges shouid also be noteag:-

» A centralised Plant Room to house the boiler(s) or CHP plant would need to
be constructed, therefore adequate space and a suitable location would have
to be allowed for:

» Site-wide heat networks need to be laid at an additional gxXpanse over flat
based heating systems:
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= Organisational overheads would be fncurred in metering (using heat meters)
and billing tenants. An energy supply company may nesd to be established,
which could be quite an onerous undertaking;

= The aforementioned heat meters Can be expensive, but are necessary to
eheure fair use of heat and to BNcourage energy savings for individual
dwellings. .

The genera! rule of thumb is that Community heating becomes cost effective on
larger sites, and when the number of dwellings is more than 75 per hectare,
However, C0O, savings will only occur when the efficiency of the centralisad hoiler
and distribution system are higher than individual bailers in each dweiling. As SAP
calculations all inciuded high efiiciency boilers {at 90% efficiency), commLnity
heating has not baen considered further in this study.

ZAZORNAG Fage & of 24



Sustainability Repon Memingzide, Rlokmansworth Coavid Bedweli & Fartnaim

3.3 Renewable Energy Systems: ‘Be Green’

Finally, in addressing the "Be Grean” principal, the feasibility sfudy of reducing the
development's carbon emissions by 20% was undertaken. From the suggestad
renewable energy systems listed in the London Renewsables Toolkit {pp. 152,
suburban medium density housing), a number of potential technalogies were
identified for detailed calculations.

in addition to those items listed within the Tooikit, an additional ‘Low Carbon®
technology (Exhaust Air Heat pumps) has been assessed Although these are not
currently listed as a renewable technology, empirical evidence has shown that they
exceed the efficiency of a traditional air source heat pump. Furthermore, the
manufacturer is currently in the process of obtaining SAP Appendix @ approval.

The report also considers the concerns of the Conservation Officer who has objected
to the positioning of solar panels on the frant (south facing elevation) of the building,

3.3.1 Heating and Hot Water Provislon
3.3.1.1 Exhaust Air Heat Pumps

Exhaust Air heat pump units have been considered as a method of reducing the
sites carbon impact. These systems use warm and stale exhaust air from the
dwelling to produce higher grade heat via an intarmediate refrigeration cycle.

When the exhaust air at room temperature passes Bxtracl ot Edvacsl o
through the evaporator, the refrigerant evaporates —Jﬁ%m_—w%"-—;ﬂ-
because of its low boiling point. In this way the heat in
the air is transferred to the refrigerant. The refrigerant is
then compressed in a Compressar, causing the
temperature to rise considerably.

The warm refrigerant s led to the condenser. Here the
refrigerant gives off its heat to the boiler water, so that
the temperature of the refrigerant drops and it changes
phase from gas fo liquid. The refrigerant then runs vis g
fiiter to the expansion valve, whare the pressure drops
and the temperature is further reduced. The refrigerant
has now completed its circulation and refurns to the
evaporator. At system start up and at the absolute L
extremes  of tfemperature, thesa systems use 2 P !
supplementary electric immersion heater

8
3
:Ef

The unit is a total system solution as it meets the requirements for ventilation,
heating and domestic haot water To assess the unit, it has been assumed that it is
no more efficient than an air source heat pump with a traditional sensible heat
recavery MVHR system and a highly insulated domestic hot water cylinder,
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The calculations do not therefore take into account the higher Coefficient of
Performances (COP's) that can be achieved by generating heaat from a higher
temperature source (exhaust air @23°C rather than external air @ -3°C}. As such, it
s feit that the calculations represent the worst case scenario,

Based upon the above and relative to the requirements of the Approved Document,
the improvement is as foliows

Improvement relative to the Notichal Building (TER) ; 25.5%

The estimated cost of the exhaust air heat pump unit s approximately £3 500 per
unit, which takes the place of the gas-fired boiler, DHW ¢yiinder and MVHR unit in 8
mare ‘conventional’ heating and ventilation mstallation.  Assuming a supply anly
costs of £750, £700 and £850 for the boiler, DHW cylinder and MVHR Linit
respectively, plus £1000 for the incoming gas supply, it can be shown that the
exhaust air heat pump cost is only slightly above (£200) the 'conventional’ heating
and ventilation instaliation.

It should be noted that this cost excludes additional costs associated with the
instaliation of the exhaust air heat pump system, such as higher-grade ductwork
insulation than a conventional MYHR system.

One other point to bear in mind is that whilst this equipment has been manufactured
for several years now, it is understood that only one company manufacturers this
type of equipment (although there are many distribution, installation and service
companias),

33.1.2 Soiar Hot Water

A solar thermal collector array has been considered for the development. Two types
of installation are possible - a communal hot water production facility and separate
systems installed serving 2ach flat,

A communal hot water production facility would require the construction of a
communal Plant Room, and would also hecessitate the installation of a communal
heating system, which wouid provide the heat source for the building hot water
calorifier(s) when the solar collectors could not provide sufficient heat. As such,
stmilar disadvantages are apparent far this system as for other community heating
systems.

The installation of separate solar hot water production facilities seiving sach flat
would require sufficlent space for {accessible) piped service risers from the roof solar
collsctors, and for the larger twin-coil DHW cylinders (approximately 200 jitres
capacity for solar-based systems, as opposed to 125 litres for a standard ‘boiler and
cylinder’ arrangement) and associated equipment.

The study has therefore considerad the intreduction of an individual solar thermal
sysiem within each flaf, utilising a collector area of 4 §m? per dwslling.
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The building is generally south facing and as such, is ideally suited to a solar thermal
technology. It is understood that the Local Authority Conservation Officer may not
allow the installation of solar panels on the south-facing roofs as the development is
situated on the sdge of 2 conservation area, however the installation of solar-thermal
collectors on north-facing roofs is not recommended, as the low amount of direct
sunlight {when the sun is coming from the East and West diractions) greatly reduges
the efficiency of the panels,

As such, it wouid be worth considering the installation of rootintegrated solar
coliectors which are much less conspicucus than rootmounted systems. For the
purposes of this study, it was assumed that south-facing panels would be allowabla.
Taking this into account, the improvement over the requirements of the Approved
document would be as foliows -

Improvement relative to the Notional Building ({TER):  37%

Associated issues/Considerations

» No noise issues should be encountered with application of such systems;
»  Systems require an appropriate water storage cylinder:
» Ongoing maintenance costs would be incurred;

o Solar hot water must be designed into the building's heating systems from the
start, it cannot be added later as a holt on’ aption.

33.1.3 Ground Source Heat Pumps (GSHP)

Ground Source Heat Pumps use a refrigeration cycle similar to the exhaust air heat
pPUMps {as detailed in Section 3.3.1.1.), but take low grade heat from the ground and
convert it fo higher grade heat within the dweliing. This can be used to supply heat
either radiators or underfloor heating {where possihle), as well as providing domestic
hot water. For the purposes of this study, it has been assumed that radiators will be
used fo give an accurate comparison with other heating systems, and that GSHP
Systems using horfzontally-laid ground pipes are not considered as they would
feguire mare space than is available on the site.

Once again, both communal heating and individual fiatbased systems have been
considered:-

[} Flathased Systems: In order to provide a good level of hot water
provision, it is estimated that each dwelling would require a 12kW heat
pump. Typically each unit would require 3No. bore holes, spacad at 3.5m
centres, making a total of 57 borcholes. Dye to the large number of
boreholes and subsequent pipework/ancillaries required, this option would
not be practical, as it would require a large amount of accessibia space for
the installation of the borehales:

i} Communal Heating System: It is estimated that the rated size of the GSHP
system would be 88k,
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Based upon the above and relative to the requirements of the Approved Document,
the improvement for the Communaltbased G8HP System is as follows -

kmprovement relative to the Notional Building (TER):  23.5%

Although the above is a sighificant reduction in Carbon Emission, the system would
require dedicated plant space which is not availabie on site. As such, the number of
dwellings would need to pe reduced. This would have a significant effect on the
viability of the schame.,

Associated issues/Consideratlons

« Good ground area should be available for heat exchange network and good
coordination during construction will be required. As the site is Quite
constrained, the heat exchange Pipe network will need to be sunk vertically. A
specialist contractor would need to provide advice at an early opportunity if
this technolagy is to be installed:

* Ongoing fevels of maintenance should be lowy;
* No noise impact should be encountered;

* A communal heating system is required for heat distribution to individual
dwellings.

3.3.1.4 Biomass Heating

Biomass boilers are used as a replacement to conventional gas fired boilers.
Generaily, the use of biomass (wood chips and pellets) as a fuel source ehables the
heating to be carbon neutrai, as the Carbon emitted by the burming of the fuel is
absarbed by the fuel while qrowing.

It should be noted, however, that fossil fueis are used in the production, processing
and fransportation of hiomass fuals and therefore care should be taken when
choosing the fuel supplier - as a rule of thumb, the source of fuelorocessing plant
should nat be more than 30 miles from the Development.

The improvement achiaved by the inclusion of a biomass heating system is based
upon the assumption that 100% of the site's heating and hot water would pe
provided from the hiomass boiler system. Using biomass heating would nacessitate
the installation of a centralised bailer to supply ail dweilings, and access for lorres fo
defiver the fuel supplies,

Improvement relative to the Notional Building (TER):  66.5%

Associated issuesfConsiderations:

* A centralised energy centre will be required to house the biomass boiler ang
fuel storage facility. These facilities should have good vehicular access for
delivery of fuel and removal of waste;
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« A sile wide insulated heat distribution network will be required. Good
coordination duting construction will be required. Heat metering will be
needed on individual properties;

» Fuel should be selected with fransport distance in mind. If possible, fuel
should be sourced within 30 miles of the development, If a nearby fuel
supplier cannot be located, there is ho point pursuing this option further:

* The fuel needs to be of sufficiently good quality (dryness and 8ize) fo suit the
boiler being installed, otherwise there is o point in further development of the
biecmass option;

* Emissions will be produced from the biomass boilers. Flue gases may have ta
be cleansd dug fo the close proximity of dwellings on and atljacent to the site;

» Ongoing maintenance will be required;

= There will need to be some kind of central management / operation system
established to ensure that the system is operated and maintained equaliy
between the flat owners:

= Noise issues may be encountered close fo the energy centre. Consideration
should be given to noise mitigation during boiler aperation and fuel delivery.

3.3.2 Electrical Services Provision

The proposed Electrical Services renewables strategy wauild depend upon the
Client's prefarred metering strategy. A description of each strategy follows an autline
of the viable technalogies,

3.3.2.1 Photovoltaics

A study has been undertaken into the viability of installing a photovoltaic array onto
the building for the purposes of producing electricity. The issues regarding the
pesitioning of the array are similar to those presented in Section 3.3.1.2, it has also
been assumed {for calculation purposes; that individual systems will be instatled
serving each fiat.

Phatovoltaic systems use energy from the sun te produce electricity via conductor
cells. These cells are linked together to form large modules. These modules can be
fitted to the top of roofs or can be integrated into the building fakric.

In order o achieve the peak efficiancy, the photovoltaic modules should face
hetween squth-east and south-west, at an elevation of apaut 30-40° o the
horizontal. However, in the UK even flat roofs receive S0% of the energy of an
optimum system. It is a misnomer that PV cells will only operate in bright sunshine.
Photovoltaic systems require daylight and not sunlight to generate electricity. As
such electricity is praduced even in overcast or cloudy conditions,

A study was undertaken using Photovoltaics as an additional means of achieving the
sites renewable energy requirements. The calculations are based on 3 nomiral
2.5m? solar panel array (producing approximately 0.35k\Wp} per dwelling, mounted at
307 to the horizontal and south-east to south-west facing.
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Based upon the above, the fmprovement relative to the Approved Document wouid
be:-

Improvement relative to the Notional Building (TER) : 28%

System Costs

Individually Materad Systems (1 meter and inverter per dwelling) £60,000
Centralised System £50,000

Assoclated issues/Considerations

Inverters will be required to convert the DC {from the PV modules) to AC {required in
the building). The cost of invertors are included in the installed costs. however they
will need to be replaced more regularly than the PV modules (between 5 and 10
y&ars). Any replacement costs will be extra to the installation costs,

3.3.22 Wind Turbines

Wind Turbines are synonymous with renewable energy, partially due to their
appearance and usage in large scale wind farms,

Wind Turbines operate by transferring the energy of the wind onto rotational
movement of vertical blades. The blades then turn g generator which produces
electricity. They normally fall into one of two categories. -

i} Horizontal Axis Wind Turbines (HAWT): This type is the most common type,
and are typically ground meounted within the building's curtilage.

Whilst a large horizontal axis turbine would assist in mesting the
emissions/renewables targets, they would require clean wind to operate
effectively. As such, the turbine would need fo be sited at least 100m from any
buildings or structures. As the proposed building would exist in an urban
environment, we would therafore suggest that a horfzontal axis turbine would
not be suitable for this project.

iy Vertical Axis Wind Turbines (VAWT):  More recently a number of
manufacturers have developed this type of wind turbine, as shown balow.

Typical Vertical Axis Wind Turbine {www,quietrevuru!ian.cn.uk}

Z120BMAG Page 15 of 24



Suateing bilily Repot — Mrmingslde, Rickmanswoith Craviol Bedwall & Panmers

The main benefit of a vertical access turbine is that they are not sensitive to
the direction of the prevailing wind. This makes them muech more suited ta the
types of winds that are experfenced in an urban environment and further
increases their operational efficlency. Additionally, vertical axjs turbines are
normally self balancing, which means that they do not generate =yuch [arge
forces on building structures, and therefore are more suitable for building
mounting.

System Cost; Approximately £85 000 {centralised system, inciuding inventers)

3.3.23 Metering Strategy

Consideration should be given to the metering strategy for the development, There
are essentially two metering strategies, these are outlined below:-

1)

Individual Metering: This metering system would see each residential LKt
provided with its own energy supplies mater. Renewable energy, for example
from a dedicated photovoltaic array, would be connected to each of the
occupietftenants mefers via the owner'sfienant's inverter,

Energy would be produced and consumed or exparted to the grid via the
owners/tenants import/export meter. Under this strategy the ownerftenant
would be responsible for their own electricity supply and would thus he
charged diractly from the enargy supplier,

Advantages of individual Metering

* Tenants/occupants are responsible for thair own electricity supply;

» Management/Administration of the electrical supply and associated
rerewables are the respansibility of the flat ownerstenant and their
utiity supplier, This would mean that the Housing Association would
nat need to get invalved in dealing with tenants with billing fssues,

= The tenant would be respansible for their own Py array and inverter,
The cost of installation Mmay be passed in part or fuil io the owner/ftenant
in the purchasefrantal cost of the property where applicable.

Disadvantages of Individual Metering
+ The initial cost of providing an inverter per dwelling (19 in total);

= Cabies from each flat to their dedicated array would be required:

» [ndividual metering is only suitable for renswable energy being
produced fram photovoltaic arrays, as a 2.5m aray could be assigned
to each dwelling. Mt is not possible to preportion the energy from a wind
turbine under this strategy, other than to the communal landlord areas,

Central Metering: Under this metering sfrategy, we would expect to locate a
landlord owned energy suppliers meters within the development.

EAZOB0ME Fage 16 of 29



Sustalnability Repart — Marningside, Rickmanswarh Davld Berwell & Partners

Renewable energy systems would be connected to these meters via inverters,
Individual check meters wouid then be provided for each residential unit.

Energy would be created and consumed or exported via the central
importexport meter,

Under this strategy it would be the responsibility of the Landiord to proportian
the owners'ftenants' electricity consumption via the check maters, and hill
them accordingly.
Advantages of Central Metering

* lnitial capital cost of the inverters is lower as the quantity is reduced:

» Wind generation along with photovoltaic could be infroduced under this

scheme as the landiord would preportion the consumption.

Disadvantages of Central Metering

* The iandlord would be responsible for the electricity supply and would
therefore bill the tenantsiowners. This incurs an ongoing manageament
and administration cost;

* Problematic bill payers would become a Landiord issue;
* Space would be required to house inverters and meters centrally.

3.3.3 Renewable Energy System Comparison

As discussed previously, the implementation of a number of renewable and low
carbon technologies has baen considered, Each of these has been reviewed
relative to Approved Document L1A {2008}, and the percentage improvements are

&0 1

% Impravemont ever A0 LA 2008
~a La
= =]

=4

=

AE HP Ealar Thermal 55HF Blamass P
Fansvisbls Taohnalogy
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Analysis of tha results show that:-

* The 25% reduction in carbon emissions required for compliance with CfSH
Level 3 may he achieved by ail the above technolagies {on their.own) except
Ground Source Heat Pumps, although the Exhaust Air Heat Pump system
only just passes the 25% rmark;

* Only Biomass heating and hot water system would achieve CfSH Level 4 on
its cwn.

It should be noted that the above comparisen does not take into account the cost
effectiveness of the various fechnaologies, therefore the following chart compares the
technologies based on the cost pPer percentage improvement in carbon emissions
over Approved Document L1A 2006:-

Cost poT % Improvement ovoF A0 E14 2008

EA HF Soler Fhermar GEHP Blamass P
Renswabls Taohnol gy

The above cost comparisons do not take into account the additionat Building costs
associated with centraily-servad heating and hot water systems, such as Ground
Source Heat Pumps and Biomass, which would tequite separate Plantrooms
{Biomass additionally requiring space for fuel storage and access for deliveries). As
such, it is likely that the useful area of the buiiding will be reduced to accommodate
the Plantroom.
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4 Conclusions

[t can be shown that (from Section 3.1) the buflding’s carbon emissions can ke
teduced by 17% relative fo the Notional Buiiding (Approved Document L1A 2006) by
undertaking the follewing passive measures.-

» Reducing the U-Values of the building thermai elements to those given in the
Advanced Standard of GIL72:

+ Reducing the building air permeability to 6m*/h.m? (the minimum that can be
realistically achieved for a Mmasonry-consfructed building).

Additionally, supplementing the above with Mechanical Ventilation Heat Recovery
(MVHR) units can reduce the carbon emissions by 27%, which meets the Code for
Sustainaible Homes {CTSH) Level 3 requirements for a 25% reduction in carban
emissions. The estimated cost would ba approximately £700 per flat over the
standard ventilation installation.

Additional renewable technologies would need to be considered if the scheme was
required to achieve CfSH Level 4 (dictated by when funding is sought) and Three
Rivers District Council's 20%, renewables regquirement. A summary of the findings
are shown balow:-

Exhaust Alr Heat Pumps

The study indicated that a 25.5% improvement could he achieved by using this
technology. The estimated additional cost over the standard mechanical services
installation would be approximateiy an additional £1,100 per flat over the standard
heating and ventilation installation (they would replace the standard gas-fired boiler,
DHW cylinder and extract fan installation). The units require a full-height space for
installation (with a footprint similar to a standard domestic boiler), such as a built-in
cupboard. Furthermore, the units have na effect on the extarnal fagade.

Although these units are not generally considered as a renewahle technology, it can
be seen that they offer substantia capacity for impravement over the requirements of
the Approved Document. These savings are available even when taking fnto
aceount pessimistic estimates of the units performance.

Solar Hot Water

The study indicated that a 37% improvement could be achieveq by using this
technology. The estimated cost of which would be approximately £2 750 per flat over
the standard heating and hot water installation. Aithough it is fait that sufficient roof
Space would be available, there are concerns about its visual appearance. As such,
the use of roof-integrated paneis is strongly recommencded.

Ground Source Heat Pumps

The study indicatad that a 28.5% impravement could be achieved by using this
technology. The estimated cost of which would be approximataty £3 500 per flat over
the standard heating and hot water installation.
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In order to accommeodate the GSHP system, the building would require a cenfral
Plantroom, reducing the usefu] area of the building.

Additionaily, the system would require a number of deep and expensive boreholes,
which would be difficult to co-ordinate in such a small site.

When the cost of a communal heating system has also been factored in, under
current energy tariffs, long payback times can be expected, as savings are only
being made through the efiiciency of the GSHP system over the efficiency of
conventional natural gas fueled boilers.

Biomass Boilers

If a centralised biomass boiler system was installed, the carbon saving for the
developrent could be approximately 66.5%. At this leval of carban saving, a
biomass boiler system would be g fairly cost efficient method of achieving Cf8H
Level 4 and TRDC’s 20% renewables criteria,

The system’s estimated additional installed capital costs would be approximately
£1800 per flat over the standard heating and hot water instailation It should be
nofed that this cost does not include for the inclusion of a central Piantroom and fusl
(wood pellets or chips) store, reducing the useful area of the Ruillding (more than for
other communal heating and hot water Installations). Additionally, external space
would be required for access for lorties o deliver the fuel supplies.

Ongoing rnaintenance cosfs may also be high and since t would be a centralised
energy system, ongoing accounts would need to be maintained for all units within the
development. This may be provided thraugh an Energy Service Company {ESCa),
who may also be inferested in investing in the initial capitai costs.

The biomass fuel would alse need fo be locally sourced {hopefully within 30 miles of
the development) and would need fo be of sufficlently good dryness, size and
delivered consistently.

Photovoltaic Solar Collectors

it has heen calculated that with 47.5m? of Py collectors on the roof, about 289%
carbon saving could be achieved across the development, Pv systems are siill
expensive and this would be the most expensive way of saving carbon emissions
compared with any of the other technologies considered. Estimated systern costs
would be approximately £1,360 per flat

Recommendations and Conclusions

As it is currently understood that the likely submission date for grant funding wifl be
before April 2010 (when the Building Regulations are next revised), the scheme will
be required to comply with Code Leve| 3.

As such, we would recommend that the building be designed to meet this

reguirement, even though the 20% renewables criteria set by the Loca! Autharity wil
nat be strictly met.
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It is understood that the use of aforementioned “green technologies are discourted
as:-

« The use of solar pansls (solar thermal or photavoltaic aptions) nor wing
furbines will hot be aliowed by the Local Authortity Conservation Officer:

* The use of the other aforementioned "green’ technologies have been deemed
to be not viable by the Housing Association in terms of capital costs (which is
allowable under the Loca] Authority renewables criteria).

It can be réasonably argued that the scheme cauld initially meet the standard
Approved Document L1A 2008 criteria, then make use of the aforementioned "greeny’
technologies to achieve both the Code Level 3 and the 20%, renewables criteria {e.g.
using solar thermal hot water production, as shown earlier), however it has been
demonstrated that in numeric terms Code Level 3 can still he achieved (a 27%
reduction in carbon emissions over L1A 2008) without the need for "grean”
technologies by the following measures.-

* [ncreased building  thermal performance (reduced U-values and air
permeabifity);
* Mechanical Ventilation Heat Recovery (MVHRY).

It is also recommended that the building be configured in order to accommadate the
possible future installation of a solar thermai tot water system, which would be a
worthwhile future addition, subject to funding and conservation resfrictions at the
time,
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