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1. Executive Summary I
Low or Zero Carbon (LZC)feasibility assessment carried o'.t by Anderson Goddard Ltd on behalf of
Queensberry Design for Keepmoat Homes. I
The aim of this study is to identify suitable low or Zero Clrbon technologies (LlC) or fabric Improvement
measures which could be integrated into the development at Larch Place & New Lodge Barnsley and which
would be capable of providing a total reduction in energy demand or CO2 emissions greater than 100/0.

I
This study has considered allLZC technologies through four separate stages I

• Available natural geographical features capable of supporting LZCtechnologies
• Economic viability
• Practical application
• Proposed solution

I
This study has considered the following in detail I

• Energy generated from the LZCtechnology

• Payback
• Potential revenue
• Land use
• local planning requirements
• Noise
• Whole life costs and lifecycle impact of the potential specification in terms of carbon emissions
• Any available grants, financial incentives .i.e. FIT RJ-l1
• All technologies appropriate to the site and energy demand of the development
• Reasons for excluding other technologies

I
I
I

The following technologies would not provide the requir,~d10% reduction in either CO2 emissions or energy.
I
I

The following LZCtechnology is considered to be the moil suitable

• Solar thermal
• Micro wind
• Heat pump technology

I
I
I
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9194.78 ....
548346.75 Kw
375005.22 Kw

64900.59 Kw
125074.22 Kw
859593.60 Kw
114015.33 Kw

2086935.70 Kw
286.61 Kw rn"l'

106443.78 K
72795.13 K
11490.96 K
22144.99 K

152195.17 K
22132.39 K

387202A2 K
42.11 m'

£17686.87 Pa
£12095.76 Pa
£2684.93 Pa
£5,174.30 Pa

£35561.27 Pa
£13502.99 Pa
£14478.00 Pa

£101184.12 Pa
£796.73 Pa
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I
I 1.1. Option 1 Photovoltaic (PV)

PV has been chosen as the most appropriate technology fa the following reasons

I • Most cost effective solution from a lifetime cost perspective
• Will provide the largest reduction in Q), emissions fa the least capital cost
• wm provide the largest reduction in fuel costs as experienced by the ocwpant

I Fabric Specification - See table 1 section 3.3

I Heating Specification
Boiler Ideal Logic plus

Controls Programmer Room thermostat and TRV s

I Compensator None

LZe Moser Baer 2lOwatt PV panels sized to achieve 10% planning requirements

I
• Heating

• Hot waler

• Fans and Pumps

• Lighting

• Appliances

• Cooking

I
I
I Development Standard Case

Gross Internal Floo,.area of the de'\lelo ment

I
Heatln
Hot wate,.

I Fans and PUnl S
U htln

Ilances
Cookln

I Total [ne use
Enef"Rv Kw per m:t of floor area

CO2 .missions

Heatl"
Hot wate,.I Fans and m s
U htln

Ilances
Cookln

Total 0)2 emlssJons
Annual redlcted car1>onemlsslons erm"'otfloorama
Runn( Cost

Heatl n

Hot water
Fans and Pum s

I
U htin

fiances
Cookln
Standln Cha es

I Total Runnln Costs
A"""ra e annual Runnln Costs e.t lot

I
1"------__



Based on the installation of 4 N" 210Watt PVpilnels fitted to all dwellings

Carbon emfssions
N° of
Plots CO2

Heati oe 106443.78
Hot water 72795.13
Fans and PUIJljS 11490.96
U~htinl!' 22144.99
ADDJia~ces 152195.17
Cooking 2213239
Total stilrdard caSt!!CO2 Bnissions 387202.42

Reducf on thrDi.lgh advanc::ed heatin& controls and boiler efflcjenci,~s 127 55.43 7039.61
Tot:iIIIl!Stimated C0211'DissilMsfortht dewdapment. 380162.81

C02 reductions provided bv PV 127 321.62 40846.19

Tot. estimated CO2 SMtcs 21<11 perC2frtaee of the Standard case C02 emissions for the Wh~ development lD.74%

N° of
Energy

Plots Kw

Heati ne 548346.75
Hot WOlter 375005.22
Fans alid PlJlTmS 64900.59
u.htin. 125074.22
IADoliarces 859593.60
Cool':inj;!; 125003.04
1ml SUndard case Enel'PV rl'lluiremen1s 2097923.41

Redudion throull!h advanad heatinc controls alld boiler efficienci es 127 285.548 36264.66
Total tstirnamd Kw f«. ~ent 2061658.75

Enerli!V reduction from PV 127 1n531 225464.79

Total estiR1ated enefJY SavinIs as iIpercentaee of the Standard (3';e enerev use for the Whole developm ent lD.94%

Total Net Carbon emissions 339316.62 Kg CO,
Tatal Net Energy Demand 1836193.96 Kw
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I
I
I 1.2. Option 2 NFabricFirst SOlution"

Fabric Specification - see table 2 section 3.3

I Heating Specification
Boiler Ideal Logic plus I Logic Code on selected plots

Controls Time andTemperature ZoneControlI Compensator Weather Compensation Or Enhanced Load compensator w~h Delayed start thermostat

LZC None

I
I

• Heating

• Hot water

• Fans and Pumps

• Lighting

• APpliancesI
I
I

Development Standard case

Gross Internal Floor area of the develonment 9194.78 m'

EnerJ:Y

HeatinR 285890.85 Kw
Hot water 308854.76 Kw
Fans and Pumps 64900.59 Kw
UlZhtinrz 125074.22 Kw
ADoliances 859593.60 Kw
Cooklnrz 11401533 Kw

Total Enervvuse 175832936 Kw
Energy Kw Der mZ of flOOr area 222.32 Kw/mz

CO2 emissions
Heatinll 55496.46 Ka
Hot wa ter 59954.16 Ka
Fans and PumDS 11490.96 Ka
Ullhtinll 22144.99 Ka
Anoliances 152195.17 Ka
CookinlZ 22132.39 Ka

Total CO2 emissions 323414.13 Ka
Annual oredlcted carbon emissions Der mZ of floor area 35.17 <.Clm'
Running Cost
Heating £9221.38 Pa
Hot wa ter £9962.08 Pa
Fans and Pumps £2684.93 Pa
Li~htinR £5 174.30 P.
APoliances £35561.27 Pa
CookinR £13 502.99 Pa
5tandinR: Charp:es £14478.00 Pa

Total Runninll Costs £90584.95 Pa
Averalle annual Running Costs ner nlot £713.27 Pa

I
I
I
II
I

I

7

Total Net Carbon emissions 323414.13
Total Net Energy Demand 1769317.07
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1.3. Conclusion

I
I
I

Option 1 would provide energy and CO, reduction through approved document Part L1a 2010
elemental compliant U-Values and the use of Low or Zero carbon technologies to achieve
compliance with both approved document Part Lla of the building regulations 2010 and 10"..6
renewable planning requirements.

Option 2 would provide energy and CO, reduction through fabriC enhancements with U-Values
better than elemental U-Values required by approved document Part L1a of the 2010 building
regulations. This approach would also provide a greater reduction in both net energy and carbon
emissions than those achieved by option L

I
I
I

Option 1 would provide a short term (Life of the technology estimated to be 25 Years) reduction in
energy and carbon emissions whereas Option 2 would provide a greater reduction in energy (3.64%)
and carbon emissions (4.69%) for the life of the dwdling (please See section 2.3 "Future proofing the
building envelope").

Option 2 would provide the most effective sustainable solution from an environmental perspective
and also encourage best practice building with lower lifetime costs and therefore this option is
recommended as the preferred solution to achieve compliance with both approved document Part
L1a of the building regulations 2010 and sustainable planning strategy.

Option illC soIuti:l'l Optial 2 -r.allr I( f«"sl:
~im'

Option 1

Total Net Carbon emissions 339316.62 Kg CO"

Total Net Energy Demand 1836193.96 Kw

Option 2

Total Net carbon emissions 323414.13 Kg CO,

Total Net Energy Demand 1769317.07 Kw

/
J<OO)) / /-

/
lJSm) ..r /

llOOXl C:/~
/

/ ~
115llXl l' //
32OOX1 V .-
115llXl 1/

Optial t llC sohJtOO
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I
I 2. Introduction

I
Anderson Goddard ltd has been commissioned to determine the most suitable Low or Zero Carbon (LZC)
technology for integration at the proposed development at Larch Place & New Lodge Barnsley.

I
The follOwing feasibaity study wm identify any natural geographical feature which would be capable of
supporting micro generation technologies such as wind or Hydro etc and assess the benefit of individual
renewable installations such as solar thermal, PVand heat pumps.

The following wm also be considered.

I • Energy generated from the LZCtechnology
• Payback
• Land use
• local planning requirements

• Noisf!
• Whole life costs and lifecycle impact of the potentialspecificirtion in terms of carbon emissions
• Any iJVailablegrants
• Alltechnologies appropriate to the site and energy demand of the development
• Reasons for exduding other technologies

I
I
I For dwellings assessed against the Code for SUstainable Homes (CSH)there is also a mandatory requirement to

satisfy Energy 1(ENEl) which would require a reduction in the Target Emission,Rate (TER)for the dwelling
depending Oil the proposed Code level required. The reduction'in CO, above standard 2006 bUilding
regulations would be as follows.I

I
• Code 3 lI'J!> (Part LlOW)
• Code4 2S%
• Code 5 1DlI'J!>
• Code 6 Zero carbon

I As discussed in more detail in other sections of this report a SAPcalculation SAP2009 takes no account of the
CO, emissio"" associated with cooking or appliances therefore a Zero carbon dwelling will need to produce
energy which would offset the CO, emissions associated w~h cooking and appliances.

I The calculations and methodology used in this study have been taken from the Nov 2010 version of Code for
Sustainable Homes,CSH, ENE7feasibility study and LZCtechnology assessments, both SAPand Table 1
assessments have been used to show the benefit prOVided by the proposed Lowor Zero Carbon (LZC)
technology aod a comparison made against a ~tandard case natural gas energy model following technical
guidelines from the Code for Sustainable Homes (CSH)revised November 2010.

I
I 2.1. Embedded renewable technology

r An embedded Low or Zero Carbon technology (LZC)is a technology recognised by the Department for Business
Enterprise and Reform (BERR)under the Low Carbon Buildings Programme (LCBP).
The percentage reduction of CO, emissions provided by the technology is assessed against the total CO,
emissions for th.e dwelling or the development and includes emissions from heating, lighting, cooking and
household appliances.
Installers of LZCtechnologies must be members of a Micro Certification Scheme (MCS),a MCScertification
ensures LZCtechnologies are properly instaUed and commissioned. Grants and other financial incentives such
as FIT and RHI WIll not available if the, installer is not a member of the appropriate MCS scheme.

r
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I
I

2.2. Assessment methodology I
The following methodologies approved documentation a,d practices have been used in the compilation of this
report. I

• SAP 2009 (SAP)

• Approved document Part l of the building regulations 2010

• Domestic Building Services Compliance Guide 2010

• Chess best practice part l2010

• Code for Sustainable Homes (CSH)

• london renewable Tool Kit 2004

I
I

SAP, the governments "Standard Assessment Procedure- for calculating the energy performance of a dwelling
and is used primarily for the purpose of satisfying approved document Part II of the Building regulations 2006
CSH Energy 1 and 2 requirements and is also is the calcuLnion engine which is used to generate an Energy
Performance Certificate (EPC). The calculation assesses el1ergy, CO2 emissions and running costs of a dwelling
but takes no account energy, CO2 emissions and operating costs associated with appliances and cooking.

I
I

Oa:upants

The calculation to determine estimated C01 emissions associated with cooking and appliances is in three parts,
the first part takes account of standard occupancy ref SAP2009 Table lb.

I
IfTFA> 13.9: N=l+ [l-<>xp (-Q.0lXJ349 x (TFA-13.9)')] + O.()()13 x (TFA-13.9)
IfTFA < 13.9: N=l I
Where TFA is the total floor area and N is the number of ocaJpants I
Appliances

10

The second part of the calculation takes into account ele<:trfcal use from appliances ref appendix l2 SAP 2009

E. = 207.8 x (TFAx N}'·4114

Ell x EF~ecuicity /TFA

Were TFA is the total floor area in m2 and N is the assumed number of occupants

Cooking

(119 + 24N)[TFA

Where TFA is the totailloor area and N is the number of occupants



I
I
I

Allassessments of benefit in terms of COz reduction provided by upgrade measures or LICtechnologies
including heating and innoviJlive technologies wJ1lbe assessed as a percentage of the total estimated Co,
emissions which wJ1lindud<, heating, ventilation, lighting, pumps and fans from SAP2005 and also co,
emissions provided by the calculation process above for Cooking and appliances.

I SAP2009 CO,

I • Heating

• Ventilation

• Lighting
• Pumps and fansI

BREcalculation method CO,

I • Cooking
• Appliances

I ASAPcalculation generates four ratings a SAPrating and potential SAPrating and Environmental Impact (EI)
rating and potential EIrating, all ratings are out of lOll.

I A SAPrating is an indication of heating and lighting costs, the higher the rating the lower the fuel costs wJ1lbe.

I
Environmental Impact (EI)rating is an indication of CO, emissions produced by heating and lighting, the higher
the rating the lower the Carbon emissions will be.
An assessment of the total CO, emissions will be established using the guidelines and methodology from the
Code for Sustainable Homes (CSH)section Energy 7 (ENE7)as described above and will be used to assess the
benefit provided by the proposed Low or Zero Carbon technology or innovative technology solution.

I
I

The methodology used by Energy 7 (ENE7)of the Code for Sustainable Homes (CSH)is a calculation process
that assesses the benefit of the proposed LIC technology against a notional gas heated dwelling following
minimum heating specifICations provided by the minimum heating compliance guide. In the UK natural gas
would considered as the main fuel used for domestic heating and hot water and therefore provides a good
base line for comparison pUrposes.

I Fuel prices have been taken from the BEDFdatabase, this database is used in the formulation of the Energy
Performance Certificate (EPC).

I Estimates on payback period and cost in f. per KgCO, saved have been calculated based on current fuel prices
and do not take account of unknown factors such as increases in fuel costs. Known financial incentives such as
the Feed InTariff (FIT)and Renewable Heat Incentive have been included in the calculations to determine the
benefit provided by micro generation technologies and other available grants and financial incentives have not
been included. Allcalculations have been based on 0% inflation and 0% fuel cost increases.I

I
I
I
I
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2.3. Future proofing the "Building envelope" I
Future retro improvements made to a buildings fabric arE~expensive, disruptive and most of the time
impractical and therefore the thermal qualities of the building fabric must be one of the main considerations
for kmg term energy and eOl reduction. I
Reducing the CO2 of the development by increasing the f,lbric specification provides the development with a
high degree of Jongevity, by limiting the heat losses across the building envelope over the dwellings lifetime. I
In my opinion this approach will have the most significant long term effect on CO2 reduction as the envelope is
unlikely to be radically ahered during its lifetime. I
The recommendations made by the Zero Carbon Hub (ZCHI 'Defining a fabric energy efficiency standard' which
was published in November ZOO9and has been adopted by both SAP2009 and the November 2010 version of
the Code for Sustainable Homes as well as Planning authorities such as Merton, Croydon to name but a few. I

Part l2010 Proposed Fabric Specification W/m2f<
IFabric specification recommended by the Zero Carbon Hub

Party Cavity Wall 0.20 0.00 IExternal Walls 0.30 0.18

Semi exposed walls 0.30 0.18
Ground Floor 0.25 0.18 IRoof Insulation 0.20 0.13
Windows 2.00 1.40

Doors 2.00 1.50 Ig-Value 0.74

Thermal Bridging 0.115 0.04
Air permeability 10.00 400

Mandatory Zero Carbon FEElevels Mid/apartment
End Terrace, Semi & Detached

39 Kw/m'/pa
46 Kw/m'/pa

The benefrt from LZCtechnologies to reducing carbon emissions will vary in the future and will depend on
changes to the specific carbon factors associated with the type of fuel being displaced.

For example electricity currently has a high carbon factor and therefore llC technologies that produce
electricity have a large effect in reducing CO2 emissions, in the future as the carbon factor of electricity reduces
the effect of these technologies to reduce carbon will alSoJreduce.

All LZCtechnologies require some form of maintenance Clndin the case of a sealed solar thermal installation
the costs associated with maintenance would be much h"gher than any savings made through energy
reduction. Forcing developers to fit llC technologies essentially forces the developer to impose liabilities and
financial burden associated with upkeep and maintenance onto the consumer.

llC technologies will not provide energy or CO, reduction indefinitely and probably for only a short period of
time when measured against the potential life span of the property, when the technology eventually requires
repair if the property owner cannot afford the repair then as a minimum the net result would be a increase in
both energy and CO2 emissions and in extreme cases loss of basic provisions such as heating and hot water.

12



I
I
I

3. The development

I
The residential development at Larch Place will comprises a total of 43 units and the developmentat New
lodge will comprise a total of 84 units.

I 3.1. Housing mix

I
I
I

HouseTvpe Number Area m2 Total area m2

NeVIll LodS!8
665 25 61-78 1544.46
763 38 70.88 2693.54
828 6 76.92 461.53

843 1 78.31 78.31

1011 12 93.92 1127.06

1179 2 109.53 219.06

Larch Place
665 6 61.78 370.67

763 21 70.88 148B.54

771 5 7l..63 358.13

828 6 76.92 461.53
843 1 78-31 78.31
844 4 78.41 313.63

Total 127 9194.78

I
I
I
I

3.2. Fabric specification

~Ji~t>1e~1[ F?(6P9~Ei(::l···Facrie, Specificati()nJor,~Optic>n·:t,1'i:~K:&1t.;l4;; iil\l~i.'~~/·~~
Part L2010 Proposed Fabric Specification W/m2f<

External Walls 0.30 0.30

I
I
I
I

Party Cavity Wall 0.20 0.00
Semi exposed walls 0.30 0.30
Ground Floor 0.25 0.25
Roof Insulation 0.20 0.20
Windows 2.00 2.00
g-Value
Doors 2.00 2.00

Thermal Bridging 0.115 0.115
Air permeability 10.00 10.00

I
I
I
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Table 2 Proposed Fabric Specification for Option 2
Part L2010 Proposed Fabric Specification WIrri'K

External Walts 0.30 0.25
Party Cavity Wall 0.20 000
Semi exposed walts 0.30 025
Ground Floor 0.25 0.16
Roof Insulation 0.20 0.10
Windows 2.00 1.40
g-Value 0.74
Doors 2.00 1.40

Thermal Bridging 0.115 Thermally Modelled
Air permeability 10.00 5.00
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4. Low or Zero carbon overview

I
The following Low or Zero carbon technologies are commerciallY available for use in the UK housing sector;
the following overview will give a brief description of each technology which will provide a better
understanding of how eam technology works and its appropriation for use, either for use in this project or for
future projects.

I Low or zero carbon technologies available in the UK

I Zero carbon technologies

I • Solar Hot Water
• Solar Photovoltaic
• PV-Thermal
• Small seaIe hydro power
• Wind turbines
• Solar Air heatingI

I low carbon technologies

I
• Biomass
• Combined Heat and Power (CHP) and micro CHP
• Community heating, 'including utilising waste heat from processes such as large scale power'

generation where the majority of heating comes from waste heat
• Heat pumps, Ground source heat pumps (GSHPI Geothermic heating systems, Air source.
• Other technologies, Fuel cells using hydrogen from any of the above renewable sourcesI

I Other innovative technologies

I
• Flue Gas Heat recovery systems (FGHRS)
• Shower saver waste water heat recovery
• Sunwarm
• Geothermic storage

I
I
I
I
I
I
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4.1. Solar Water I
I
I

Solar water heating systems use heat from the sun to work alongside conventional primary water heaters. The
technology is well developed with a large choice of equipment to suit many applications.
For domestic hot water there are three main components
Solar panels or collectors- are frned to your roof. They collect heat from the sun's radiation. There are 2 main
types of collector:
Flat plate systems - which are comprised of an absorber plate with a transparent cover to collect the sun's
heat, or
Evacuated tube systems - which are comprised of a row of glass tubes that each contains an absorber plate
feeding into a manifold which transpons the heated fluid!.
A heat transfer system - uses the collected heat to heat water;
Hot water cylinder - stores the hot water that is heated during the day and supplies it for use later.

I
I
I

Fuel Displaced £ Saving per year C02 saving per year

Gas £50 325 kg

Electricity £80 635 kg

Oil £65 365 kg

Solid £55 645 kg

I
I

All savings are approximate and are based on the hot water heating requirements of a 3 bed semi detached
home.
Solar water heating can be used in the home or for larger applications, such as swimming pools. For a domestic
system you will need 3-4 square metres of southeast to s.outhwest facing roof receiving direct sunlight for the
main part of the day, a space to locate an additional watt~r cylinder if required.
In England, changes to permrtted development rights for micro generation technologies introduced on 6th
April 2008 have lifted the requirements for planning permission for most solar water heating Installations.
Roof mounted and stand-alone systems can now be installed in most dwellings, as long as they respect certain
size criteria. Exceptions apply for listed BUildings, and buildings in Conservation Areas and World Heritage
Sites.
In Wales. Scotland and Nonhern Ireland, the devolved governments are currently all considering changes to
their legislation on permitted developments, to facilitate installations of micro generation technologies,
including solar water heating. legislation is expected in all three countries later this year. Until then,
householders in Wales, Scotland and Nonhern Ireland must consult with their local authority regarding
planning permission.
Solar water heating systems tend to require little maintenance Installation and maintenance costs.

I
I
I
I
I

The typical installation cost for a domestic system is £3,COO - £S,(X)(). Evacuated tube systems are more
advanced in design than flat plate, and so tend to be mo-e expensive.
Solar water heating systems generally come with a 5-10 "ear warranty and require little maintenance. A yearly
check by the householder and a more detailed check by., professional installer every 3-5 years should be
sufficient.

I
I
I
I
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I
I 4.2. Solar Photovoltaic

I
I
I
I Solar PV (photovoltaic) uses energy from the s... to create electricity to run appliances and lighting.

PVrequires only daylight - not direct soolight - to generate electricity.

I
_itworiG

I
Photovoltaic systems use cells to convert solar radiation into electricity. The PVcell consists of one or two

layers of a semi conducting material, usually SIlicon.When light shines on the cell it creates an electric flekl
across the layers, causing electricity to flow. The gr"ater the intensity of the light, the greater the flow of
electricity ...PVsystems generate no greenhouse gases, saving approximately 325kg of carbon dioxide
emissions per year - adding up to about 8 tonnes o""r a system's lifetime - for each kiiowatt peak (kWp - PV
cells are referred to in terms of the amount of energy they generate in full sun light).
PV arrays now come in a variety of shapes and coJours, ranging from grey 'solar tiles' that look like roof tiles, to
panels and transparent cells that you can use on conservatories and glass to provide shading as well as
generating electricity. As well as enabling you to generat" fr"" electricity they can provide an interesting
alternative to conventional roof tiles!
PVsystems for a building with a roof or wall that faces within 90 degrees of south, as long as no other
buildings or large trees overshadow it.
If the roof surface is in shadow for parts of the day, the output of the system decreases. Solar panels are not
light and the roof must be strong enough to take their weight, especially if the panel is placed on top of
existing tiles. Solar PV installations should always be carried out by a trained and experienced installer. The
area of PVrequired to generate 1 kw hour peak varies but generally 6-8m' for MOn crystalline or 10' for
polycrystalline modules of PVwill produce 1 Kwpeak of electricity.

I
I
II
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I
Cost and maintenance

I Prices for PVsystems vary, depending on the size of the system to be installed, type of PVcell used and the
nature of the actual building on which the PVis mounted. The size of the system is dictated by the amount of
electricity required. For the average domestic system, costs can be around £4,()()().£9,000 per kWp installed,
with most domestic systems usually between 1.5 and 2 kWp. Solar tiles cost more than conventional panels,
and panels that are integrated into a roof are more expensive than those that sit on top. Grid connected
systems require very little maintenance, generally limited to ensuring that the panels are kept relatively clean
and tnat shade from trees has not become a problem.
The wiring and components of the system should however be checked regularly by a qualified technician.
Stand·alone systems, i.e. those not connected to the grid, need maintenance on other system components,
such as batteries.

I
I
I
I
I
I
J _



I
I

4.3. Solar PV I Thermal I
I
I
I
I

PV-T is an integrated panel that produces both electricity and heat.
I

Benefit I
Tradrtional PVsystems produce heat as a bi product of the electric production which causes the PVcollector to
redoce in efficiency, as a rule of thumb a PV collector will reduce in efficiency by 0.5% for every 1-C increase in
temperature above normal operating temperatures, PV temperatures can exceed 85°C. PV-T systems are
designed to cool the collectors and use the collected heoetfor water and space heating.

I
How ITworks I
By cooling the PV panel with either water or air the collector will operate up to 25% more efficiently resutting
in a smaller area of PV required to generate the same amount of energy compared to a typical PV collector,
the heated water or air can then be used to provide the dwelling with heating and or hot water depending on
system design.

I
Cost and Maintenance I
The cost of the PV-T system will be very similar to the combined cost of Solar thermal and solar PV and the
technology is more suited to Code 5 or code 6 plots bec<luse of the reduced area of PV required which would
free up available roof area.

I
I
I
I
I
I
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I 4.4. Hydro

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Hydro power systems use running water turning a turbine to produce electricity. A micro hydro plant is one
that generates less than lOOkW.lmprovements in small turbine and generator tedmology mean that micro
hydro schemes are an attractive means of producing electricity. Useful power may be produced from even a
small stream.

Benefits

For houses with no mains connection but with access to a micro hydro site, a good hydro system can generate
a steady, more reliable electricity supply than other renewable technologies at a lower cost. Total system costs
can be high but often less than the cost of a grid connection and with no electricity bills to follow.
It should be noted that in off grid applications the power is used for lighting and electrical appliances.
However, space and water heating can be supplied when available power exceeds demand.
Hydro power systems convert potential energy stored in water held at height to kinetic energy

How it works

Hydro power systems convert potential energy stored in water held at height to kinetic energy (or the energy
used in movement) to turn a turbine to produce electricity.
Energy available in a body of water depends on the water's flow rate and the height (or head) that the water
falls. These are divided into low head, medium head and high head, where the height drop is greater. The
sch~me'sactual output will depend on how efficiently it converts the power of the water into electrical power
(maximum efficiencies of over 90% are pos.sibl~but for small systems 60 - BO% is more realistic).
Hydro power requires the source to be relatively close to where the power will be used or to a suitable grid
connection. Hydro systems can be connected to the main electricity grid or •• a part of. standalone (off grid)
power system. In a grid connected system, any electricity Benerat~ but not used can be sold to electricity
companies.
In an off grid hydro system, electricity can be supplied directly to the device. powered or through a battery
bank and inverter set up. A back up power system may be needed to compensate for seasonal variations in
water flow.

Costs and savings

Hydro costs are very site specific and are related to energy output. For low head systems (assuming there is an
existing pond or weir), costs may be In the region of £4,000 per kW installed up to about 10kW and would
drop per kW for larger schemes.
For medium heads, there is a fixed cost of about £10,000 and then about £2,500 per kW up to around 10kW -
so a typical 5kW domestic scheme might cost £20-£25,000. Unit costs drop for larger schemes. Maintenance
costs vary but small scale hydro systems are very reliable.
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4.5. Micro wind I
I
I

Wind turbines use the wind's lift forces to rotate aerodynamic blades that turn a rotor which creates
electricity. In the UK we have 40% of Europe's total wind energy. But it's still largely untapped and only 0.5% of
our electricity requirements are currently generated by wind power.
How does it work? Most small wind turbines generate direct current (DC) electricity. Systems that are not
connected to the national grid require banery storage and an inverter to convert DCelectricity to AC
(alternating current - mains electricity).
Wind systems can also be connected to the nattonal eleetricity grid. A special inverter and controller convert
DC electricity to AC at a Quality and standard acceptable to the grid. No battery storage is required. Any
unused or excess electricity may be able to be exported to the grid and sold to the local electricity supply
company_
There are two types of wind turbines:
Mast mounted - which are free standing and located ne;" the building(s) that will be using the electricity.
Roof mounted - which can be installed on house roofs alld other buildings.

I
I
I
I

BenefItS I
Wind power is a clean, renewable source of energy whi«n produces no carbon dioxide emissions or waste
products.
In the UK we have 40% of Europe's total wind energy
Individual turbines vary in size and power output from a few hundred watts to two or three megawatts (as a
guide, a typical domestic system would be 1- 6 kilowatt'). Uses range from very small turbines supplying
energy for battery charging systems (e.g. on boats or in homes), to turbines on wind farms supplying electricity
to the grid.
You should consider the following issues if you're thinking about small scale wind. An accredited installer will
be able to provide more detailed advice. Wind speed in(:reases with height so it's best to have the turbine high
on a mast or tower.
Generally speaking the ideal site is a smooth top hill with a flat, clear exposure, free from excessive turbulence
and obstructions such as large trees, houses or other buildings.
Small scale wind power is particularty suitable for remote off grid locations where conventional methods of
supply are expensive or impractical. Please note that th(~ electricity generated at anyone time bV a wind
turbine is highly dependent on the speed and direction "f the wind. The wind speed itself is dependent on a
number of factors, such as location within the UK, height of the turbine above ground level and nearby
obstructions. Ideally, you should undertake a professional assessment of the local wind speed for a full year at
the exact location where you plan to install a turbine before proceeding. In practice, this may be difficult,
expensive and time consuming to undertake. Therefore I recommend that, if you are considering a domestic
building mounted installation and electricity generation is your main motivation, then you only consider a wind
turbine under the follOWing circumstances:
The local annual average wind speed is 6 m/s or more. There are no significant nearby obstacles such as
buildings, trees or hiffs that are likelv to reduce the wind speed or increase turbulence

I
I
I
I
I
I
I

Planning issues such as visual impact, noise and conser\lation issues also have to be considered. System
installation normally requires permission from the local authority. I

I
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Roof mounted

I
These cost from £3000.The a'mount of energy and carbon that roof top micro_wind turbines save depends on
several things including size, location, wind speed, nearby buildings and the loc.allandscape. At the moment
there is not enough data from existing wind turbine installations to provide a figure of how much energy and
c.arbon could typic.allybe saved. The Energy Saving Trust is monitoring up to 100 wind turbine installations; the
results of this activity will help to provide further information for householders con5idering this technology.

I Mast mounted

I
larger system5 in the region of 2.SkW to 6kW would cost between £11,000 - £19,000 in5talled. These costs are
inclusive of the turbine .. mast, inverters, battery storage (if required) and installation; however its important to
remember that costs alway5 vary depending on location and the 5ize and type of system. Turbines can have a
life of up to 22.5 years but require service checks every few years to en5ure they work effICiently. For battery
storage systems, typic.al battery life is around 6-10 years. depending on the type. so batteries may have to be
replaced at some point in the system's life.I

I
I
I
I
I
I
I
I
I
I
I
I
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4.6. Bio Mass I
I
I

Biomass is produced from organic materials, either directly from plants or indirectly from industrial,
commercial. domestic or agricultural products. It is often called 'bio energy' or 'bio fuels'. It doesn't include
fossil fuels, which have taken millions of years to be created.
Biomass fall into two main categories:
Woody biomass Includes forest products, untreated wocd products, energy crops and short rotation coppice
ISRC).which are quick-growing trees like willow.
Non-woody biomass includes animal waste, industrial and biodegradable municipal products from food
processing and high energy crops. Examples are rape, sugar cane, maize.
For small-scale domestic applications of biomass the fuel usually takes the form of wood pellets, wood chips or
wood logs

I
I
I
I
I

The benefits I
Producing energy from biomass has both environmental and economic advantages.
Although biomass produces C02 it only releases the same amount that it absorbed whilst growing. which is
why it is considered to be carbon neutral. Furthermore, biomass can contribute to waste management by
harnessing energy from products that are often disposed of at landfill sites.
It is most cost effective and sustainable when a local fuel source is used, which results in local investment and
employment and also minimises transport miles to your home.

I
I

Fuel

It's important to have storage space for the fuel, approp~jate access to the boiler for loading and a local fuel
supplier. I
Flue I
The vent material must be specifically designed for wood fuel appliances and there must be sufficient air
movement for proper operation of the stove. Chimneys ':3n be fitted with a lined flue.
Regulations
The installation must comply with all safety and building regulations.
See Part L of the Building Regulations, Northern Ireland
See Section 3 of the Technical Handbooks, Scotland

I
I

Smokeless zones

Wood can only be burnt in exempted appliances, under 'the Clean Air Act. I
I
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Planning

I
If the building is listed or in an area of outstanding natural beauty (AONB),then you will need to check with
your Local Authority Planning Department before a flue is filled.
Costs and savings

I
Stand alone room heaters generally cosl£2,000 to £4,000 installed. Savings will depend on how much they are
used and which fuel you are replacing. A biomass stove which provides a detached home with 10% of annual
space heating requirements could save around 840kg of carbon dioxide when installed in an electrically heated
home. Due to the higher cost of biomass pellets compared with other traditional heating fuels, and the
relatively low effidency.of the stove compared to a centrarheating system it will cost more to run.
The cost for boilers varies depending on the system choice; a typical15kW (average size required for a three-
bedroom semi detached house) pellet boiler would cost around £5,000 - £14,000 installed, including the cost

of the flue and commissioning. A manual log feed system of the same size would be slightly cheaper. Awood
pellet boiler could save you around £750 a year in energy bills and around 6 tonnes of C02 per year when
installed in an electrically heated home.
Unlike other forms of renewable energy, biomass systems require you to pay for the fuel. Fuel costs generally
depend on the distance from yOW" supplier and whether you can buy in large quantities.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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4.1. Heat Pumps

There are two types of heat pumps, ground source and air source.
Heat pumps work in a very similar way to fridges and air conditioners and absorb heat from the ground or
from the air.
Ground or air source heat pumps are mainly designed to lNOf'k with under floor heating systems because of the
lower design temperatures of under floor systems.
Effkiencies of ground source heat pumps are between 3500/.-400% and air source between 200%-250%.

I
I
I

Heat pumps are a viable alternative to electric, LPGand [Iii fuel boilers, but are not considered as an
alternative to namral gas. IGround source heat pumps
Ground source heat pumps use a buried ground loop which transfers heat from the ground into a building to
prOYidespace heating and, in some cases, to pre-heat domestic hot water. As. well as ground source heat
pumps, air source and water source heat pumps are also .iJVaiiable. I
The benefits
The effICiency of a ground source heat pump system is measured by the coefficient of performance (CoP). This
is the ratio of units of heat output for each unit of electri<:ity used to drive the compressor and pump for the
ground loop. Average CoP over the year, known as seasonal efficiency, is around 3·4 atthaugh some systems
may produce a greater rate of efficiency. This means that for every unit of electricity used to pump the heat, 3-
4 units of heat are produced, making ~ an efficient way of heating a building. If grid electricity is used for the
compressor and pump, then you should consult a range of energy suppliers to benefit from the lowest running
costs. for exampJe by choosing an economy 10 or economy 7 tariff.

I
I

Ground source heat pumps
I
I
I

How it works
There are three important elements to a ground source heat pump:

1. The ground loop
This is comprised of lengths of pipe buried in the ground, either in a borehole or a horizontal
trench. The pipe is usually a closed circuit and is filled with a mixture of water and antifreeze,
which is pumped around the pipe absorbing heat from the ground. The ground loop can be:

o Vertical, for use in boreholes
o Horizontal, for use in trenches
o Spiral, coil or 'slinky'. also for use in trenches

2. A heat pump
In the same way that your fridge uses refrigerant to extract heat from the inside, keeping your
food cool, a ground source heat pump extracts heat from the ground, and uses it to heat your
home. A ground source heat pump has three main parts:

o The evaporator, (e.g. the squigglV thing in the cold part of your fridge) absorbs the heat using
the liquid in the ground loop;

o The compressor, (this is what makes the noise in a fridge) moves the refrigerant round the
heat pump and compresses the gaseous refrigerant to the temperature needed for the heat
distribution circuit;

o The condenser, (the hot part at the back of your fridge) gives up heat to a hot water tank
which feeds the distribution system.

I
I
I
I
I
I
I
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I 3. Heat distribution system

I
This consists of under fk.•:n heating or radiators for space heating and in some cases water storage for hot
water supply.
You should umsider the following issues if you're thinking about installing a ground source heat pump. An
accredited installer will be able to provide more deta~ed advice.

• You will need space outside your house for the ground loop.
• The ground will need to be suitable for digging a trench or borehole.
• What fuel is being replaced? If it's electricity, oil, LPGor coal the savings wm be more favourable than

gas. Heat pumps are a good option where gas is unavailable.
• The type of heat distnbution system. Ground source heat pumps can be combined with radiators but

these will normally be larger than with standard boiler systems. Under floor heating is better as it
works at a lower temperature.

• Want to further reduce your home's carbon dioxide emissions? Install solar PV or some other form of
renewable electricity generating system to power the compressor and pump.

• Is the system for a new buading development? Combining the installation with other building works
can reduce costs.

I
I
I
I Air and water source heat pumps

I
Air and water source heat pumps use air or water respectively. They do not rely on a collection system and
simply extract the heat from the source at the point of use.
Air source heat pumps can be fitted outside a house or in the roof space and generally perform better at
slightly warmer air temperatures. Water source heat pumps can be used to provide heating in homes near to
rivers, streams, lakes and lochs for example.I
Costs and savings

I A typical 8 - 12kW system costs £6,000 - £12.000 (not including the price of distribution system). This can vary
with property and location. When installed in an electrically heated home a ground source heat pump could
save as much as £880 a year on heating bills and almost 7 tonnes of carbon dioxide a year. Savings will vary
depending on what fuel is being replaced.I

I

Phase 1 - Householder Stream.
At present, grants are available for non-reversible closed loop systems, utilising a borehole or trenches. A grant
of up to £1,200 is ava~able for domestic systems. For deta~s of how to apply for grants. and of energy
efficiency measures that must be in place before the grant can be accessed, please visit
www.!owcarbonbuildinss.org.uk.

I

I
Phase 2 - Community Stream.
Phase 2 of the LCBPis for the installation of micro generation technologies in public sector bu~dings (including
schools. hospitals. hOUsingassociations and local authorities) and charitable bodies. Grants are ava~able for up
to SO%for installations with a maximum of 00,000. Phase 2 is administered by the BRE.for further
information please visit ~.lowcarbonbuildjngsphase2.org,uk.

I
I
I
I
I
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4.8. CHP I
Combined heat and power (Chp) and Micro combined he;rt and power (Micro Chp)
CHP (combined heat and power) the earlier ones where tasically diesel engines converted to run on oil or gas,
electricity been the primary output and heat been the secondary.
They have been around for many years, but mainly used in larger buildings like hotels and large blocks of flats
etc. For CHP systems to be economically viable they need to run for at least 4,000 hours per year. They are
more suitabJe for leisure centres with swimming pools and hospitals that have a high, year round
heat demand or in mixed use developments with surtable heat demands However. new housing or office
developments may be able to make use of existing CHP ":hemes nearby

I
I
I

Fuel types for Chp I Micro Chp

Natural Gas I
Micro CHP units are currentty being developed for the domt"Sttc market by Ponerton BalCi, and Powergen
(Whispergen) and it shouldn't be long before they become commercially available.
Micro CHP boilers work using similar principle to their older commercial counterparts, an engine produces
heat and eJectricity, the heat is used in the home much li~:eheat from a conventional boiler and the electricity
is either used in the home or exported into the national grid.

I
I

Typical estimated boiler efficiencies for use with natural gas I
100% Gas 78% heat

12% electricity
10% waste I

Biogas I
Biogas typically refers to a ~ produced by the biological breakdown of organic matter in the absence of
oxygen. Biogas originates from biogenic material and is a type of bio fuel. One type of biogas is produced by
anaerobic digestion or fermentation of biodegradable materials such as biomass. manure or sewage. municipal
waste. and energy croos. This type of biogas comprises primarily methane and carbon dioxide. The other
principal type of biogas is wood gas which is created by g,Jsification of wood or other biomass. This type of
biogas is comprised primarily of nitrogen. hydrogen. and ~:arbonmonoxide. with trace amounts of methane.
The gases methane, hydrogen and carbon monoxide can be com busted or oxidized with oxygen. Air contains
21% oxygen. This energy release allows biogas to be used as 3 fuel. Biogas can be used as a low-cost fuel in any
country for any heating purpose, such as cooking. It can also be utilized in modern waste management
facilities where it can be used to run any type of heat eng~ to generate either mechanical or electrical
power. Biogas is a renewable fuel and electricity produced from it can be used to attract renewable energy
subsidies in some parts of the world.

I
I

BioMass I

I
I

(Please see previous description) I
I
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I 4.9. Fuel cells

I In principle, a.fuel cell operates like a battery. Unlike a battery, a fuel cell does not run down or require
recharging. It will produce energy in the form of electricity and heat as long as fuel is supplied.
A fuel cell consists of two electrodes sandwiched around an electrolyte. Oxygen passes over one electrode and
hydrogen over the other. generating electridty, water and heat.
A fuel cell produces electricity.
The fuel cell is similar to a battery. It produces electricity using chemicals. The chemicals are usually very
simple, often just hydrogen and oxygen. In this case the hydrogen is the "fuel" that the fuel cell uses to make
electricity.
Another very important difference is that fuel cells do not run down like batteries. As long as the fuel and
oxygen is supplied to the cell it will keep producing electricity for ever.
The oxygen needed by a fuel cell is usually simply obtained from air.
Although the majority offuel cells use hydrogen as the fuel, some fuel cells work off methane, and a few use
liquid fuels such as methanol.
Fuel cells that use hydrogen can be thought of as devices that do the reverse of the well known experiment
where passing an electric current through water splits it up into hydrogen and oxygen. In the fuel cell
hydrogen and oxygen are joined together to produce water and electricity.
Fuel cells can be made in a huge range of sizes. They can be used to produce-Quite small amounts of electric
power, for devices such as portable computers or radio transmitters, right up to' very high powers for electric
power stations.

I
I
I
I
I
I

Anode (-)
CatalystI Electron

Flow
Electrolyte

I Catalyst

Cathode (+)

I
I
I

Hydrogen fuel is fed into the "anode" of the fuel cell. Oxygen (or air) enters the fuel cell through the cathode.
Encouraged by a catalyst, the hydrogen atom splits into a proton and an electron, which take different paths to
the cathode. The proton passes through the electrolyte. The electrons create a separate current that can be
utilized before theY return to the cathode, to be reunited with the hydrogen and oxygen-in a molecule of
water.
A fuel cell system which includes a llfuel reformer" can utilize the hydrogen from any hydrocarbon fuel- from
natural gas to methanol. and even gasoline. Since the fuel ce'(relies·on chemistry and not combustion,
emissions from this type of a system would still be much smaller than emissions from the cleanest fuel
combustion processes.I

I FUEL CEl15 USING HYDROGEN FROM RENEWABLE SOURCES

I
Fuel cells can be used as CHP systems in buildings. There are currently several different systems under
development using different chemical processes, which operate at different temperatures. They currently use
natural gas as the fuel, which is 'reformed' to produce hydrogen,the required fuel for the fuel cell. When and
ifhydrogen becomes available from renewable sources, e.g. as1he storage medium of wind generated
energy, fuel cell CHP from renewable sources may be possible in buildings.

I
I
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5. Innovative technologies I
The following technologies are not yet classified as l.zC technologies; in reality they provide a large
reduction in both Co, emissions and provide a good end user benefit in terms of energy savings.
This list of technologies will expand over the following years, and this section will expand to include
any new available Innovative technologies.

I
5.1. Flue Gas Heat Recovery Systems (FGHRS) I

I
;
I

The Flue Gas Heat Recovery System is not considered as a low carbon technology although it will be included in a
draft consultation by the Energy Saving Trust:.
In reality the FGHRS provides a good reduction in CO2 emissions compared to some technologies that are classified
and listed as LZC technologies yet do not provide a reduction in CO2 emissions when compared to a Natural Gas
energy model.

I
I

Background I
Condensing combination boilers. only condense when the flow and return water temperature differential is
large enough, generally 11·C, during hot water mode the primary heating water is just circulated around the
boiler through a secondary heat exchanger and the temperature differential between flow and return water
will be very low and therefore the boiler will not condense.

I
How it works I
The FGHRSis fitted above the boiler and is connected to 1:he boiler flue outlet; the flue is the terminated from
the FGHRSas normal.
Cold mains water enters the FGHRSand is pre heated by the waste flue gasses via an air to water heat
C!xchanger, the preheated water is then feed to the inlet 4:o1dconnection on the boiler therefore reducing the
amount of gas reqUired to heat the hot water to oil sufficiE~nt usable temperature.

I
I

Costs and maintenance

FGHRScost between £500-£650 and according to the mal1ufadure wfll require none or very little
maintenance.

I
Land use I
FGHRSrequires no specific land use requirements.

Planning I
FGHRSreqUire no additional planning requirements. I
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I 5.2. Waste Water Heat Recovery Systems (WWHRS)

Waste Water Heat Recovery Systems (WWHRS) are new to the UK and Appendix Q, following successful
experience in The Netherlands where they are fitted to 20% of new dwellings. Although generically classified
as a WWHRS the Shower-Save device is primarily applicable to heat recovery from warm shower waste water.
Figur~ 1shows the most common configuration known as Reco-vert, applicable to upstairs showers, whilst
Figure 8 shows the Heron-tray which can be used in apartments, bungalows or other single storey properties.
The principle of heat recovery is the same in both cases:
Warm shower water passes through the 'grey' water side of a copper count~r-flow heat exchanger
Mains pressure water simultaneously passes through the fresh water side of the heat exchanger. where it is
pre-heated before passing into both the 'cold' inlet of the mixer shower and the 'cold' init!! to the hot water
cylinder, combi boiler or other water heater.
The use of pre-heated water (orange line in Figures 1 and 2) reduces the total volume of hot water required
per shower, whilst also pre-heating the cold feed to the hot water heater which increases potential flow rates
for cambi or shortens the re-heat time of cylinders.
The energy saving applies to whichever fuel is used for water heating, which is therefore not limited solely to
gas boilers.
Whilst technically applicable to instantaneous electric showers, these aren't currently modelled by SAP, so it is
not possible to apply in Appendix Q either.
Does not save energy from baths, in which hot water use is in advance of grey water disposal, but is applicable
to the shower over a bath.
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Waste water heat recovery System

I

flcure 3

Figure 3 depicts a whole house Waste Water Heat Recovery System (WWHRS) which is being developed in the
Netherlands and is expected to be available in this country during the next year. It is estimated that the system
will provide a reduction in energy consumption of approximately 2S00Kw pa or approximately 475 Kg! CO, pa
for an average dwelling.I

I
I
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5.3. 5unwarm

I
I
I
I
I
I
I
I

The Sunwarm System developed by Nuaire could be classified as a LZCtechnology and was listed on the DTI
dear skies renewable energv grant 5cheme~ the technoJo;ft has been included in this innovative section subject
to confirmation of its exact c1assifH:ation.

I
IThe Sunwarm system is a system that uses solar radiation in the same way Solar thermal uses solar radiation to

heat water, the Sunwarm system uses solar radiation to heat air which is then Introduced through the
ventilation ducting and into the dwelling, the Sunwarm system can also be used to heat water by way of a air
to water heat exchanger. I
The unit Is in the process of being tested by the BREand will be eventually included In the appendix Q
database. I
The manufactures claim that the energy saved by the uni: as assessed over a winter period will be
approximatleyl500 Kw and therefore the unit should prol/ide in excess 1500 Kw if assessed over the full year.
For the purpose of this feasibility assessment the conservative figure of lSOOKw has been used in the
calculation process although this may change when the unit has been entered on the appendix Q database I

I
I
I
I
I
I
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I 5.4. Geothermic Storage

I Solar Seasonal Storage and District Loop

I DetoKhed gdrages with
soIdr collectors on the roofs

Two-storey
single-family homes

I E~gYCentre~~~~~~.i
with short-
term theonal
storetge tanks

Soldr
colle<tor loop

~

I
I

""District heating loop
(below grade) c<>nlleCh
to homes in community

I 1IIIIf1IIIIIIS~7'
I
I Geothermic storage sy<tems are and are intended to be used in con;.mction with Solar thermal or PV-T

sy5tems. The heat produced by both systems can be <tored in boreholes in the ground and the heat can then
be used throughout the winter period to provide heating through community heating circuits.

Il 31

I The concept was conceived by the Canadian Government and implemented at Drake Landing Okotoks, Alberta,
Canada and has successfully integrated the technology and an unlimited solar energy supply feeding 52
homes.I

I
Borehole thermal energy <torage allowed water to be heated and collected in large quantities for use in
winter, crt the end af summer the water was measured to reach temperatures of S(TC and even at the k>w
temperatures associated with the Canadian winters the water temperature at the end of the winter period had
been measured at 50°C.

I
Currently there is no way of assessing the benefit of the Geothermic storage sy5tem because of limited test
data and therefore the system has not been considered further in this study.

I
I

For more information on the Drake landing Solar community please visit www.dlsc.ca

I
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6. Excluded technology

- -------------

I
I
I

Low or Zero Carbon not thought appropriate for use at the proposed development.
,.

• large Mast Wind turbines
• Small scale hydro power
• Waste heat from processes such as large scale power generation where the majority of heating comes

from waste heat
• Other technologies, Fuel cens using hydrogen from any of the above renewable sources
• Air - Water heat pumps (Electric)

LZe technology and reasons for their exclusion

Wind turbines

I
I
I
I
IThe UKDepartment of Trade and Industry used to publish a database of average wind speed data for every

1km grid square in the country, known as the NOABl dat"base. The database no longer appears on the DTI
website. The data is estimated rather than measured, and takes no account of local features such as walls,
buildings, trees and hilttops, which occur at a scale of mu,ch less than lkm. These features make a major
difference to the wind. To quote the DTIweb page: ''The data can only be used as a guide and should be
followed by on-site measurements for a proper assessmEntll•
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http://woArw.renevv-reuse-recyde.com/noabl.pl?n=503

I
In any Celse, average wind speed is not a reliable predictor of
wind turbine output, because the relationship between wind
speed and power output is not linear. For example, compare
two day,;: one when the wind blows steadily at B mph all day,
and anmher when the wind blows at 16 mph for 12 hours and
there is 110 wind at all for the other 12 hours. Both days have
an average wind speed of Bmph, but most turbines would
produce more than twice as much power on the second day.
One way to approach the problem is to embark on complex
statistic':ll calculations inovol\lingthe 'Ravleigh wind speed
distribution'; a simpler method Is to carry out a wind survey in
the exact spot where the turbine is to be mounted.
The aver age wind speed for the proposed development is
S meters per second, 10 meters above ground level according
to the NOABl database; therefore large mast wind turbines
may be ~,uitablefor use at the proposed site. As previously
indicated a detailed an on-site assessment to establish the
actual a'terage wind speed would be required to determine
the potential suitability of the site for the installation of a
large mast wind turbine although it is thought that the land
use requirements would be Impractical.

I
I
I
I
I
I
I
I
I
I
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I
I Air Source Heat pumpsASHP (electric)

I

The results from previous ENE7 feasibility studies and planning reports for residential dwellings where CO,
emissions from a dwelling fitted with an ASHP were compared to the CO2 emissions from a gas heated notional
dwelling concluded that Air source heat pumps do not provide a reduction in CO2emissions and may actually
increase .both CO2 emissions, energy consumption and running costs as experienced ,by the occupier.

I
Air Source heat pumps may provide a reduction in CO2 emissions for offices, hotels and commercial
applications where a cooling load is also required.

Planning authorities may allow ASHP to contribute towards CO:t.reduct~ons for residential or mixed use all
electric developments where gas is not available.

I The Code for Sustainable Homes section 7 (ene7) compares the benefit in terms of CO, of all low or Zero
carbon Technologies (uqagainst notional gas heated dwellings and therefore ENE7 would not be available.

I As discussed in section 6.2 the majority of electricity produced in the UK is provided by the burning of f05S~
fuels and therefore the pollution associated with the use of electricity and increased electrical consumption
associated with ASHPwould increase. For this reason Code for Sustainable Homes (CSH) section Pollution 2
(poI2) credits would not be available.

I After taking into account the high efficiencies associated with ASHPthere would be still an increase in
pollution and CO2 emissions associated With increase in electric consumption and electric demand, together
.with the following CSH ENE7 and POl2 credits that would not be available ASHP will not be considered a
suitable LZCtechnology.I

I Small scale hydro power

I
Small scale hydro would be inappropriate for integration into the proposed development due to the
geographical location of the proposed site and its increased proximity to a natural water feature which wouJd
be capable of accommodating this type of technology.

I
From wasted heat

I
I

Community heating including utilising waste heat from processes such as large scale power generation or
industrial heat generation where the majority of heating comes from waste heat would be inappropriate for
Integration at the proposed development due to the geographical location of the proposed site and its
increased proximity to an industrial heating or power generation source that would be capable of supporting
this type of technology.

I Specific details relating to the new commercial/retail element of the scheme is so far unknown •.energy from
wasted heat from use of these bUilding may be able to contribute towards the heat requirements of
residential units and this should be considered in greater detail one this'information becomes available~

I Other technologies
Fuel cell etc, not yet fully commercially available.

I
I.
I
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7. Considered technology

The following Low or Zero carron technoJogies and innovative technoJogies are to be considered in more
detaa for integration at the proposed development.

• Solar Hot Water

• Solar Photovoltaic

• Micro wind (roof mounted)

• Biomass

• MicroChp

• FGHRS'

• WWHIIS'

• Sunwarm·
• Ground Source Heat Pump (GSHP)

• Biogas community heating

• Not classified 3sLZC technologies but an assessment h~1Sbeen carried out for comparison purposes.

7.1. Standard case

Information for this feasibility study has been provided lrf standard case SAP calculations, CO, emissions for
cooking and appliances have been calculated following the procedures outlined in section 1.2.

The 'Standard' case indudes the minimum space and
Water heating services as set out in the Domestic
Heating Compliance Guide, and are as follows:

Primary Heating Fuel (space & water) - Mains Gas
Boiler: SEDBUK &6 per cent, room-sealed, fanned flue
secondary space heating: Electric heater assumed
Cylinder volume: 150 litres
Maximum permitted cylinder loss: 2.62kWh/day
Primary Pipe work: Insulated
Space Heating (onlro): Programmer, room therrnostat, and TRV's
Hot water Control: Boiler interlockl cylinder thermostat. separate water control

From these initial calculations a base line emission rate fClr the development has been established and the
benefit provided by each LZe technology compared to th,~notional gas model in order to provide a realistic
comparison.

Fuel casts used in the comparison have been taken from the SEDBUK fuel cost database.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I 7.2. Fuel choice

I
All assessments with exception of 8io fuel assessments have aSSlJmed mains natural gas is available in
preference to LPG and therefore compared like for like against the standard case and table 1 assessment.

Electricity as a fuel choice would increase both CO2 emissions and fuel cost as experienced by the occupier, as
previousty discussed air source heat pumps would not provide a reduction in CO2 emissions and may even
increase CO2 compared to the standard case mains gas energy model and therefore heat pumps should only
be considered when mains gas was not available. LPGwould produce slightly mare CO, than natural gas but
would have inaease running costs as experienced by the user, please refer to the following table which also
shows CO, emissions associated with the different fuels used in SAP 2009.

I
I

Carbon emissions factors SAP 2009

Grid electricity 0.517 Kg CO'; Kw
Manufactured smokeless fuel 0.347 Kg CO'; Kw
Coal 0.301 Kg CO'; Kw
Heating Oil 0.274 Kg CO'; Kw
LPG 0.198 Kg CO'; Kw
Natural Gas 0.198 Kg CO'; Kw
Woad 0.028 Kg CO'; Kw
Bio Diesel 0.064 Kg CO,/ Kw
BioGas 0.018 Kg CO'; Kw

I
I
I
I
I

• Imparts 1.5%

• Oil 1%

I
I • Nudear 15%

.Gas43%

I • Renewables 55%

I
I
I
I
I
I
-1---

The CO, emissions associated
with electric production in the
UK are very high due to the fact
that 78% of electricity
production in the UK is
produced by fossil fuels and
only 5.5% is produced from
renewable resources therefore
the cast of electricity is largely
dependent an the fuel casts of
base fuels such as oil, coal and
gas and electric prices will
increase in line with these
primary fu~1prices.
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I
IThe graph represents an

estimate of CO2 emissions
for both gas and electricity
and how they may change
over the following years;
data has been taken from
SAP2005 and the draft SAP
2009 documents.

I
I
I
I
I
IGas and oil imports are

expected to rise from 16% in
2005 to 73% by 2020 and
there is a major concern over
both price and security of
supply. I

IThe graph shows the OJrrent
cost of fuel in pence
compared to fuel prices in
2005. I
Percentage increases in fuel
costs in 2009 compared to
2005 fuel prices

Mains Gas 173.01%
Oil 184.79%
Electric 149.02%

I
I
I

Gas has overtaken coal over recent years and is currently the major energy source in power stations providing
over 43% of electric production therefore any significant increase in gas or coal prices. will also increase the
cost of Electricity and other fuels that rely on Electricity 'ior production.

I
The cost of fuel and associated CO, reduction do not always go hand in hand for example bio fuels provide the
greatest reduction in CO2 emissions but at an increased running cost when compared to the cost of natural
gas.

I
I
I
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7.4. Feed In Tariff (FIT}

From April 2010 Feed In Tariffs (FIT) were introduced in the UKto encourage Micro Generation, the tariffs wJ1l
replace the current grant system and provide an income of between 4.5 pence and 41.3 pence per Kwof
electricity produced depending type and size of generation equipment.

"" "RI!lrDf;f' Me_ II'tStll'ed' Df'l • ~ .... id'l IS -"'eadt oca.:-ed ."'1Ile.- Build' me_ Iot>en! .JiItdlld 0Il'I • ne. bul'clf'l9 tlefore rBl: occ~ ; "SgftiS..a'Olle" rne.Q l1(li ... ~ to ._.ck>g
....s r'OI ~ 10~~ \!Iomclly 10 ... occupoed bll'~

Feed In Tariffs should encourage micro generation. micro generation would be seen as one possible solution in
reducing the current demand on gas and coal.

37



I
I

7.5. Renewable Heat Incentive (RHI) I
Renewable Heat Incentives should be introduced from April 2011 subjed to legislation and satisfactory
response from the Renewable Heat Incentive (RHI) consLlltation which was published in February this year. The
RHI will be paid per Kw of heat generated from heat producing low or Zero Carbon Technologies and the
tariffs will replace the current grant system and provide;:m income of between 4.5 pence and 41.3 pence per
Kw of heat produced depending type and size of generation equipment.

I
The following tables set out the proposed tariff levels wh ich are expected from the start of April 2011, for
eligible projects where installation was completed before April 2011 providing that no other grant has been
sought or re<:eived.

I
I

Sm.ell Jf1st<3l1dtlms (1)

Technology Scale Proposed Df'tlmed or Tariff
tarifflpencel mlrtered lifetime
kWhll2l (31 lyeanl

Sold biomass Up,o 9 [l<>emod 15
45tW

BioIquds m Upto 6.5 Deocnod 15
45tW

Blogas on-slte CClTbJstion (51 Up to 5.5 Deemod to
45~W

Ground source heat PUfll)S 181 Vpta 7 Deemed 23
(9) 45tW

Au sourCQ heat pumps (9J Upto 7.5 Deemed 18
45,W

Solar thelmOl Up to 18 Deemec 20
20,W

I
I
I
I
I

Medium instaITations ITochnok>gy Scale Proposed Deemed (If Tariff jtariff (poncel metered (31 lifetime
kWhI121 (yoonl

Soid biomass 45-500 6.5 Deemed 15
kW 2 lfuel tanH) Optional: for 15

metered kWh
I

above deem.ed
number of k\Alh

Biogas ()fl.-stta 45-200 5.5 Doomed 10
combustion (51 kW

Ground sourCe heat 45-350 5.5 Deemed 20 Ipemps I8H9) kW

Ai" soorce heat 45-350 2 Deemed 20

IPurT1lS (<lK9) kW

Solar thermal16l 20-100 17 Deemed 20
I~W

I
I
I
I

Large installations ITechnology Scala Proposed [learned Tariff
tariff (pence} co lifetime
kWhI121 metered (yo... 1

Soid btonlass 14J 500 kWand 1.6 - 2.5 V1etered 15 I
above

Ground source heat 350kWand J.5 \1atered 20 Ipumps I8H91 above

I
I
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I
I 7.6. COmmunity heating

I Community heating systems are obviously not conSidered as UC technologies ahhough can provide an ideal
match between the heating load requirements and allow the boiler regardless of fuel choice to work at
~ptimalefficiency and therefore provide a reduction in COz emissions, energy use and running costs.

I Community heating systems are generally more suited to high density developments such as low or high rise
apartments and sheltered accommodation where the losses associated with distribution can be kept to the
minimum and therefore community heating may not be considered suitable for low density housing
developments.I

I
The following fuels and technologies could be used in conjunction with community heating systems,
installation saVings and potential CO, savings would apply to all assessed technologies and fuels should the
development and housing occupation suit sum a scheme.

I
• Bio fuels including Biomass, Bio Oil, Biogas
• Gas

• LPG
• Ground source Heat pumps

• PV[T
• CHPI

I Siigma associated with community and district heating schemes in relation to controllabmty and ownership
would be a major factor in dloosing this as a solution, however these "concerns are unfounded and are
generaily drawn from prior experience of district heating schemes installed in the 1960's when the availabmty
of controls and heat meter billing was very primitive.I

I case Study (Aberdeen]

I
The District Heating Scheme at Aberd@en supplies 198 domestic dwellings and cost the local authority £700K;
the remaining funding was obtained from the Government Community Energy Programme.

http://www .da Ikia.co .ukldocslcasefloca lauthoritiesl Aberdeen%20City%20Cou ncil.pdf

I
I
I
I

I
I
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8. Assessment, The development standard case emissions I
The estimated standard case emissions and energy requ "ement of the proposed development has been
calculated using the specification provided in section 2.2 and the specification for the heating has been taken
from the minimum heating requirement from the heating compliance guide as listed in section 6.1.

I

• Heating

• Hot water

I
I

• Fans and Pumps

• Lighting

• Appliances

• Cooking

I
I
I

Development Standard Case

Gross Intemal Floorarea of the dC'lo'eloDmcnt 9194.78 m'

Enerev
HeatinR: 548346.75 Kw
Hot water 375005.22 Kw
Fans and Pumps 64900.59 Kw
LiR:htinll 125074.22 Kw
ADr:aliances 859593.60 Kw
CookinR 114015.33 Kw

Total Ener2V use 2086935.70 Kw
Energy Kw pe r m2 of fJ oar a rea 286.61 Kw/m:l.

C02 em Issions
HeatinR 106443.78 K·
Hot water 72795.13 K.
Fans and Pumcs 11490.96 K.
Lighti OR 22144.99 K·
Appliances 152195.17 K.
Cooki OR: 22132.39 K.

Total 002 emissions 387202.42 K.
Annual predicted carbon emissions Der m' of floor area 42.11 /(RC/m!

Runnlne Cost
Heati OR: £17686.87 P.
HOt water £12095.76 P.
Fans and Pumns (2684.93 P.
LiRhtinR £5174.30 P.
AODliances £35,561.27 P.
Cooki OR: £13<02.99 P.
Standing Charges £14,478.00 P.

Total Runninll Costs £101184.12 P.
A\oOeraReannual Runnin~ Costs Der olot £796.73 P.

I
I
I
I
I
I
I
I
I
I
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I
I 8.1. SOlar thermal

I
The following calculations have assessed the benefit of installing 5m' of flat plate south facing solar collector
connected into 3 solar store located within each dwelling, the calculations take no account of the reduction in
DERrequired to satisfy the Code for Sustainable Homes section Energy 1 (ENE1)and have been produced for
comparison purposes to determine potential CO2 savings and cost per Kg of CO2 compared to other LZe
technologies.I The lifetime assessment has assumed that the system will be s sealed system with the need for regular
servicing and glycol replacement.

I A detailed assessment which will include the practical implications of installing the required amount of Solar
thermal to achieve the required mandatory improvement in DERover 2006 building regulations will be
discussed in more detail later in this report should this technology be considered economically viable.I

I
Enerxv
Enern' used Standard Case Kw 1038492.47 KwDa
Enern'eenerated bvthe LZC 91690.23 KwDa
Percentage energvsaved 8.83%

Emlssloos
Total estimated Standard Case CO2 emissions 191595.76 K~
Total sawd Carbon emissions 15880.06 K~
Total percentage reduction of CO2 8.29%

Total estimated Ilfetlme cost

Estimated costs for Installation £195052.00
Estimated service and maintenance o¥era fifteen vearDeriod £91642.20
Total costs £286,694.20

Total carbon sa ....nli!so~r 15 years 238200.90 KR
Total cost Der ~ of saved carbon over a fifteen year period -£0.36
AYeraRe UsersavinRS £ £40.93 Per year

Estimated income from Renewable Heat Incentive [RHO £22 320.00 Per year

Pavback Deriod Years 1153 Years
Noise
Solar collectors are considered to be silent in operation.

I
I
I
I
I

I
41

I land use
The solar collectors would be fitted to the roof structure therefore they would not require any further land use

or special provision of 'and.I
I

Planning requirements
Solar wat~ris regarded as a permitted development although .a pre planning application will be required for
submission to the local planning department for their approval.

I
Grants
Grants are availabl~ of 50% towards the cost of installation LZe technologies to the property owner under
phase 2 of the low Carbon Buildings Program (lCBP) providing that the property owner is a "not for profit
organisation" or organisations including schools, hospitals, housing associations, and local authorities. The
LeBP grants are not available to profit making companies.I

I
The current grant system is to be replaced by the Feed in Tariff (FIT)and Renewable Heat Incentives (RHI),the
FITcame into effect from the 1" April 2010 and the RHIshould come into effect from the 1" April 2011.
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I
I

8.2. Solar Photovoltaic I
The following calculations have assessed the benefit of installing 1kw peak of south facing photovoltaic array
connected into a total generation meter located wilhin e.ach dwelling. the calculations take no account of the
reduction in DERrequired to satisfy the Code for Sustain;,ble Homes section Energy 1 (ENEll and have been
produced for comparison purposes to determine potenti,1 CO, saVings and cost per Kgof CO, compared to
other llC technologies.

I
The lifetime assessment has assumed that the system will require no routine maintenance and it is estimated
that if the system is designed correctly inverters s.hould rtOt need replacement within the 15 year lifetime
assessment period. This being said a prevision for inverte'r repair has been allowed in the assessment process
based on an inverter lifetime period of 10 years and assessed pro rata over the 15 year lifetime assessment.

I
I

A detailed assessment which will include the practical implications of installing the required amount of PV to
achieve the required mandatory improvement in DEROV'~ 2006 building regulations will be discussed in more
detail/ater;n this report should this technology be considered economically viable. I

Ene....

Ene~vused Standard Case Kw 1038492.47 Kwoa
Ene~vl:1enerated bvthe LZC 171879.11 Kw Da

Percentape enerp"vsa~d 16.55%

Emissions
Total estimated Standard Case 002emissions 191595.76 Kl!
Total saved Carnon emissions 28154.81 Kl!
Total oercental!e reduction of CO2 14.69%

Total estimated life time cost
Estimated costs For installation £186000.00
Estimated service and maintenance over a fiFteen vearJeriod 83,480.00
Total costs £219480.00

SummarY

Total carbon savinRs over lSvears 422322.30 Kg

Tota I cost Der Kg of saved carhon O'lJer a fiftee n \Ie ar De ri od -£0.42
Average Usersavim~s £ £103.69 Pervear
Estimated income from feed in Tariff rFITl £19957.80 Pervear
Pa....back Deriod Years 8.32 Years

I
I
I
I
I
I

NOise
Solar collectors are considered to be silent in operation. I
land use
The solar collectors would be fitted to the roof structure therefore they would not reqUire any further land use
or special provision of land.

I
Planning requirements
Solar PV is regarded as a permitted development althoUlth a pre planning application will be required for
submission to the local planning department for their approval.

I
Grants
Grants are available of 50% towards the cost of installati'Jn LZCtechnologies to the property owner under
phase 2 of the low Carbon Buildings Program (lCBP) providing that the property owner is a Hnot for profit
orsanisation" or organisations including schools, hospitals, housing associations, and local authorities. The
LCBPgrants are not available to profit making companie:;.
The current grant system is to be replaced by the Feed in Tariff (FIT)and Renewable Heat Incentives (RHII,the
FITcame into effect from the 1~ April 2010 and the RHIshould come into effect from the 1~ April 2011.

I
I
I
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I
I 8.3. Micro wind

I
The following calculations have assessed the benefit of installing one Swift micro wind turbine per dwelling
connected to a total generation meter, located within each dwelling. the calculations take no account of the
reduction in DERrequired to satisfy the Code for Sustainable Homes section Energy 1 (ENEl) and have been
produced for comparison purposes to determine potential CO, savings and cost per Kgof CO, compared to
other LZCtechnologies.I The lifetime assessment has assumed that the system will require no routine maintenance and it is estimated
that if the system is designed correctly inverters should not need replacement within the 15 year lifetime
assessment period. This being said a prevision for inverter replacement has been allowed in the assessment
process based on an inverter lifetime period of 10 years and assessed pro rata over the 15 year lifetime
assessmenL

I
I Adetailed assessment which WIllinclude the practical implications of installing the required amount of micro

wind turbines to achieve the required mandatory improvement in DERover 2006 building regulations will be
discussed in more detail later in this report should this technology be considered economically viable

I

I

Ene.1!V

Enell!:vused Standard Case Kw 1038492.47 KWDa

Enemvredue:tion bvthe LZC 36392.31 KWDa
Perc:enta2e enerlW inaease 3.50%

Emissions
Total estimated Standard Case 0)2 emissions 191595.76 ~
Total sa\'led ca rbon emissions 5840.40 Ie<>

Total ~rcentaft!: reduction of 002 3.05%

Tota ..estimatect nte-tirrie COst ·-i ,,-

Estimated costs for installation £226920.00
Estimated service and maintenance over a fifteen 'llear Defiod £7 440.00
Total costs £234.360.00

Summary
Total carbon saYinl!S ove ...15 Years 87606.00 K~

Total·cost ocr k2 of saved carbon oYer a fifteen ~ar ocrioo £1.94
A¥el"alle Usersavin2S £ £2151 Pervear
Estimated income from feed in TarifffFIT) £293657 Per year
Payback period 54.88 Years.NoIse

Micro wind turbines may have some noise implications although siJent micro wind turbines are available

I
I
I

I
I
I

Land use
Micro wind turbines would be fitted to the roof structure therefore they would not require any further land
use or special provision of land.

I Planning requirements
Micro wind turbines currently require planning approval although they niay be considered as a permitted
development later next year under changes to planning policy.

I

I

Grants
Grants are available of 50% towards the cost of installation LZCtechnologies to the property owner under
phase 2 of the low Carbon Buildings Program (lCBP) providing that the property owner is a "not for profit
organisation" or organisations including schools, hospitals, housing associations, and local authorities. The
leBP grants are not available to profit making companies.
The current grant system is to be replaced by the Feed in Tariff (FIT)and Renewable Heat Incentives (RHI),the
FITcame into effect from the 1~ April 2010 and the RHlshould come into effect from the 1~ April 2011.

I
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8.4. Biomass I
The following calculations have assessed the benefit of installing individual Biomass heating boilers connected
to each dwelling by the way of a low temperature heatjnf~ circuit, the calculations take no account of the
reduction in DER required to satisfy the Code for SustainElbJe Homes-section Energy 1 (ENE1) and havE' been
produced for comparison purposes to determine potential CO2 savings and cost per Kg of CO2 compared to
other LZCtechnologies.

I
The lifetime assessment has assumed that the system will require no routine maintenance over and above a
conventional heating system.

I
A detailed assessment which will include the practical implications of installing a bio mass communal boiler to
achieve the required mandatory improvement in DERover 2006 building regulations will be discussed in more
detail later in this report should this technology be considered economically viable.

I
E... ",v
Ener~vused Standard case Kw 1038492.47 Kw pa

Energyreduction bvthe LZC -72393.51 Kw pa

Percenta~e enelltvincrease -6.97%

Emissions

Total estimated Standard Case CO2 emissions 191595.76 K.
Total sa>uedCarbon emissions 66915.98 K.
Total oercenta2e reduction of C02 34.93%

Total estimated life time cost
Estimated costs for installation £261020.00
Estimated service and maintenance avera fifteen veartleriod £46500.00
Total costs £307520.00

SummarY
Total carbon sa"'; n2S o~r 15 vears 1003739.70 K.
Total cost Der KR: of saved carbon over a fiftee n vear Deri ad £0.08
Averaf!:e Userfuel cost increase £ £22.49 Per yea r

Estimated income from Renewable Heat Incentive (R~1Il £13,950.00 Per yea r
Payback period 20.04 Years

I
I
I
I
I
I

Other conSiderations I
Noise
Biomass would be considered quite in operation I
Land use
Biomass would require additional land use and special provision of land for the sitting of fuel hoppers I
Planning requirements
Biomass would require planning permission and approva' and if it is to be used in smoke controlled areas the
boiler would be required to be listed as an approved appiance. I
Grants
Grants are available of 50% towards the cost of installation LZCtechnologies to the property owner under
phase 2 of the low Carbon Buildings Program (LCBP)pro"iding that the property owner is a "not for profit
organisation" or organisations including schools, hospitals, housing associations, and local authorities. The
LeBP grants are not available to profit making companies.

I
I

The current grant system is to be replaced by the Feed in Tariff (FIT) and Renewable Heat Incentives (RHI), the
FIT came into effect from the 1~ April 2010 and the RHI should come into effect from the 1~ April 2011. I
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I 8.5. Micro Chp

I
The following calculations have assessed the benefrt of installing a gasfiredBaxi Ecogen connected to each
dwelling by the way of a low temperature heating circuit, the calculations take no account of the reduction in
DER required to satisfy the Code for SUstainable Homes section Energy 1 (ENEll and have been produced for
comparison purposes to determine potential C02. savings'and cost per Kg of CO2 compared to other LZC
technologies.I

I
The lifetime assessment has assumed that the system will require no maintenance over and above the cost of
boiler serviCing requirements.

I
A detailed assessment which will include the practical implications of installing a Chp communal boiler and
achieve the required mandatory improvement in DER over 2006 building regulations will be discussed in more
detail later in this report should this technology be considered as economically viable.

I

E......v ;

Energy used Standard Case Kw 1038492.47 Kwpa
Ene rev reduction by the LZC 78179.81 KWDa

Perce nta 2e enen!vincrease 7.53%

Emissions

Total estimat£!d Standard Case 002 emissions 191595.76 ...
Total saved Carbon emissions 10104.76 ...
Total Dercenta"'e reduction of CO2 5.27%

Total'estimated life time cost " '" ._~

Estimated costs. for installation E2666oo.oo
Estimated service a nd maintenance over a fifteen 'llPar neriod £10,211.40
Total costs f276.811.4O

Summarv" ~
Total carbon savings over 15 'UlPars 151571-40 Kg
Total cost oer ICe: of saYed carbon over a fifteen \lear oeriod fO.07
Average User~avin2.s £ f36~79 Pervear
Estimated inmme from Feed in Tariff IFln £15.500.00
PaYback oeriolj 1557 Years

NoISe
The Baxi Ecogen is considered to be silent i.n operation

I

I
I
I
I
I Land use

Micro Chp units would not require any further land uSe or special provision of land.

I Planning requirements
Mic.ro Chp would require no planning approval.

I Grants
Grants are available of 500ir towards !he cost of installation LZC technologies to the property owner under
phase 2 of the low Carbon Buildings Program (LCBP) prOViding that the property owner is a "not for profit
organisation'" Or organisations including schools, hospitals, housing associations, and local authorities. The
LCBP grants ar~not available to profit making companies.I

I
The current grant system is to be replaced by the Feed in Tariff (FIT) and Renewable Heat Incentives {RHII, the
FIT came into .effect from the 1"April 2010 and the RHI should come into effect from the 1"April 2011.

I
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8.6. FGHRS (not classified as a LZC technology) II
The following cakulations have assessed the beneftt of installing a FGHRSto a individual boiler within the
dwelling feeding a individual heating system, the calcul .. tions take no account of the reduction in DERrequired
to satisfy the Code for Sustainable Homes section Energ" 1 (ENElI and have been produced for comparison
purposes to determine potential C01 savings and cost PE~Kg of CO2 compared to L2Ctechnologies.

I
The unit is not a LZCtechnology and would not contribute towards planning or ENE7 requirements and would
only contribute towards CSHsection Energy 1 by reducin,g the Dwelling Emission Rate (DER) I
Energy
Ener2Vused Standard Case Kw 1038492.47 Kwoa
EnerJrV2enerated bvthe LZC 44079.81 Kw Da
Percentage energy saved 4.24%

Emissions
Total estimated Standard Case CO2 emissions 191595.76 K.
Total sawd Carbon emissions 6332.06 K.
Total pertentage reduction of CO2 3.30%

Total estimated Iile time C051:

Estimated costs for installation £18414.00
Estimated service and maintenance avera fifteen yearperiod £0.00
Total costs £18414.00

SummarY
Total ca rbon :savi nl!:S O\'e r 15 wars 94980.90 Ko

Total cost per ~ of SOlvedcarbon over a fifteen vear period -£0.04
Averalle User savinllS £ £24.25 Per vear

Pavback o.nod 12.25 Years

I
I
I
I
I
I

Noise I
FGHRS are considered to be silent in operation. I
Land use

FGHRS requires no specific land use requirements. I
Planning requirements

FGHRS require no additional planning requirement I
Grants

No grants, FIT or RHI are available for FGHR5 I
I
I
I
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I 8.7. WWHRS (not classified as a LlC technology)

I
'The following calculations have assessed the benefit of installing a Waste Water Heat Recovery device feeding
a shower within the dwelling. the calculations take no account of the reduction in DER required to satisfy the
Code for Sustainable Homes section Energy 1 (ENEl) and have been produced for corriparison purposes to
determine potential CO, savings and cost per Kg of CO, compared to LZCtechnologies. '

I The unit is not a LZC technology and would not contribute towards planning or ENE7 requirements and would
only contribute towards CSHsection Energy 1 by reducing the Dwelling Emission Rate (DER).

I EnelllY
Ener2Vused Standard Case Kw 1038492.47 Kw pa
Ener~e:enerated bvthe LZC 50899.81 Kw Da
Perce nta e:e enell!vsaved 4.90%

Emissions ,
Total estimated Sta ndard Case CO2 emissions 191595.76 KR
Total saved carbon emissions 8688.06 KR
Total percentae:e reduction or CO2 4.53%

Total estimated life time cost . "

Estimat~d costs for installation £24800.00
Estimat~d service and maintenance oYera fifteen-vearoeriod £0.00
Total COsts £24800.00

Summary :
Total carbon savings overlSyears 130320,90 KR
Total COst Der K2 of saved carbon over a fifteen year period -£0.07
Averaae Usersavinli!:s £ £36.25 Per vear
Payback Deriod 11.03 Years

I
I
I
I
I
I

Noise

I WWHRS are considered to be silent iil operation'.

Land use

I WWHRS requires no'specific land use requirements.

I
Planning requirements

WWHRS'require no additional planning requirement

I Grants

I No grants, FIT or RHI are available for the WWHR5

I
I
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8.8. Sunwarm I
The following calculations have assessed the benefit of installing 5m2 south facing solar air collector connected
into a solar store located within each dwelling, the calculations take no account of the reduction in DER
required to satisfy the Code for SUstainable Homes section Energy 1 (ENEl) and have been produced for
comparison purposes to determine potential COl saving!. and cost per Kgof CO2 compared to other LlC
technologies.

I
The lifetime assessment has assumed that the system will require regular servicing and an allowance of £20
per dwelling per year has been included in the 3ssessmeilt.

I
A detailed assessment which will include the practical implications of installing the required amount of Solar
thermal to achieve the required mandatory improvement in DERover 2006 building regulations will be
discussed in more detail later in this report should this tf~hnology be considered as economically viable.

I
Ene",v

Energyused Standard Case I(w 1038492.47 Kw pa

Ene rlZV i?enerated bvthe LZC 98290.63 KWDa

Percenta~e enernvsaved 9.46%

Emissions

Total estimated Standard Case CO2 emissions 191595.76 K~
Total saved Carbon emissions t7182.68 K~
Total percenta~e reduction of CO2 8.97%

Tatal estimated lifetlme cost

Estimated costs for installation £161200.00
Estimated setvice and maintenance overa fifteen vear oeriod £18600.00
Total costs £179800.00

SummarY

Total carbon savin~s over 15 years 257740.20 K~
Total cost Der 1<12 of saved carbon over a fifteen vear period £0.53
Average Usersavlne:s £ £47.22 Per vear

Payback Deriod 61.41 Years

I
I
I
I
I
I
I

Noise I
Solar collectors are considered to be silent in operation.

Land use I
The solar collectors would be fitted to the roof structure therefore they would not require any further land use
or special provision of land. I
Planning requirements

Solar is regarded as a permitted development although CI pre planning application will be required for
submission to the local planning department for their approval. I

I
I
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I 8.9. Biogas District Heating

I The following calculations have assessed the benefit of installing an Anaerobic Digester (AD)faality on the
development, the ADunit would be connected to a Combined Heat and Power (CHP)boiler which would
supply the development with district heating. It has been assumed that the unit would provide approximately
10% of the required heat requirements of the site, the remainder of which would be provided by mains gas
powered CHPunits and back up bo~ers.I

I
A detailed specialist survey and assessment would be required to determine if the site was capable of
providing enough waste material to support adequate gasilkalion or if clean waste could be imported from
the local area.

I The calculations take no account of the reduction in DERrequired to satisfy the Code for Sustainable Homes
section Energy 1 (ENEl) and have been produced for comparison purposes to determine potential CO, savings
and cost per Kgof CO, compared to other IZCtechnologies.

I The liletill1e assessment has assumed that the system wl1lregular servicing but as an over cost assessment
against trilditional individual systems this cost would be considerably cheaper and therefore a saving of £20
per dwelling per year has been included in the assessment.

I Adetailed assessment wl1lbe required which will assess the practical implications of this type of installation
should this technology be considered to be economically viable.

I E... "", .. .

Enenrvu~ed Standard Case Kw 1038492.47 Kwna
EnellNl!t'!nerated bvthe LZC 212878.90 Kw Da

Percentaee enemvsaved 20.50%

Emlss .... '. . .. ", ~ " .
Tota' eStjmated S~ndard Case CO2 emissions 191595.76 KR
Total sa\led Carbon emissions 148242.62 Kg

Total nPtcentae:e reduction of CO2 77.?rI%

Total estimated -nfetime cost
.--- ...

Estimated costs for installation £902,472.00
Estimated servlCE and mai ntenance oYer a fifteen vea r period £24,663.60
Total cos.ts £927,135.60

Summar'\l'
Total carbon sa"Vin2S over 15 Years 2223639.30 KR
Total COStper Kg of s.aved carbon over a fifteen ~ar oeriod £0.00
Averae:/"!UsersavinJ;!s £ £57.89 Per year
Estimated income Eleetrica I and Heat e:eneration £34.859.22 Per year
Estimated income from feed in Tariff IFJn £23 239.48 Per year
Total income £58098.70 Per year
PaYback neriod 15.03 Years

I
I
I
I
I
I
I

Noise
There may be issues with noise which would need to be addressed depending on a suitable location

I
Land use
An AD facility would require special land provision the costs of which have not been included within the
financial assessment.

I
Planning requirements
An ADfacility would require additional planning considerations and consent
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8.10. Ground Source Heat Pump (wet) I
The following calculations have assessed the benefit of installing one GSHP heating boiler per dwelling
connected to each dwelling by the way of a low tempera1ure heating circuit, the calculations take no account
of the reduction in DER required to satisfy the Code for Sustainable Homes section Energy 1 (ENEl) and have
been produced for comparison purposes to determine potential CO2 savings and cost per Kg of CO2 compared
to other LZCtechnologies.

I
I

The lifetime assessment has assumed that the system will require maintenance over and above what would be
expected as normal heating maintenance and an allowance of £10 per year per dwelling has been included. I
A detailed assessment which will include the practical implications of installing a GSHPcommunal boiler and
achieve the required mandatory improvement in DERover 2006 building regulations will be discussed in more
deta" later in this report should this technology be consiclered as economically viable. I
EneMv
Enere:vused Standard Case Kw 1038492.47 Kw Da
Ener",vsoenerated bvthe LZe 17843.27 Kw oa

Perce ota e:e e ne re:ysaved 1.72%

EmissioM
Total estimated Standard Case CO2 emissions 191595.76 K~
ToUI saYed carbon emissions 10616.26 K.
Total percentae:e reduction of (02 5.54%

Tetal estimated life time cost
Estimated costs for installation E281480.00
Estimated service and maintenance avera fifteen vearc,eriod £6063.60
Total costs E287543.60

Summary

Tota I ca rbon sa vi n",s ove r 15 Years 159243.90 K.
Total cost oer ICe: of saved carbon over a fifteen ¥ear period £0.36
Avera~e User savings £ £73.00 Per year
Estimated income from Renewable Heat Incentive (RHI) £10,850.00 Per year
Pavba ck pe ri od 18.70 Years

I
I
I
I
I
I
I

Noise

GSHPare considered to be silent in operation and no specific data was available for the assessed unit. I
Land use I
Depending on the type of GSHP (ground loop or deep bore) G5HP will require the provision of land use.

Planning requirements I
GSHP require no additional planning requirement

IThe current grant system is to be replaced by the Feed in Tariff (FIT) and Renewable Heat Incentives (RHI), the
FIT came into effect from the 1" April 2010 and the RHI should come Into effect from the 1" April 2011.

I
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energy
Capital cost Cost per Cost per Kw

generated
% energy % carbon 1002 CaPita cost KfJC>aved Saved over

Kw/h Pa
>aved savings redud:lon m' over 15 a 15 year

pa years period

Setar water 91690.23 8.83% 8.29% £12.28 06.50 ·£0.36 ·£0.06
Solar PV 171879.11 16.55% 14.69% £6.61 £34.81 ·£0.42 ·£0.07
Micro Wind 36392.31 3.50% 3.05% £26.38 £42.47 £1.94 £0.31
Biomass ·72393.51 ·6.97% 34.93% £3.90 £48.85 £0.08 Na
Micro Chp 78179.81 7.53% 5.27% £26.38 £49.89 £0.07 £0.01
FGHR5 44079.81 4.24% 3.30% £2.!Il 0.45 ·£0.04 -£0.01
WWHRS 50899.81 4.90% 4.53% £2.85 £4.64 ·£0.07 -£0.01
Sunwarm 98290.63 9.46% 8.97% £9.38 £30.17 £0.53 £0.08
GSHP 17843.27 1.72% 5.54% £2651 £S2.68 £0.36 £0.21
Biogas Com 212878.90 20.50".-\ 77.37% £6.09 £168.89 £0.00 £0.00

I
I 9. Summary

I
I
I
I
I
I

llC technologies highlighted in green will provide a reduction in CO, emissions and energy reduction above
the required 10% target.

9.1. CostI

GSHP Sunwarm Blogas
ComChp

Capital costI
I

£30.00
£25.00
£20.00
£15.00
£10.00

£5.00
£0.00

I
SoIarPVSoIor

water
Micro
wind

Biomass

I
I
I

The above graph represents the actual Caprtal Cost per Kg of Carbon saved. The calculation is not a
lifetime assessment and does not include financial benefits such as grants, FIT or RHI revenues.

I
I
I
I

J'--------- _
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9.2. Energy

% Energy reduction
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The graph above shows the expected percentage energy reduction for each UC technology.
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lifetime cost per Kw saved
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The above graph represents a comparison of UC technologies and the estimated whole life costs, and is
represented as costs in £ perKw of energy saved over the expected life time of the UC technology. These
costs include revenue from FIT, RHI tariffs and user fuel ~~vings.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I 9.3. COI

I
I
I
I
I
I
I
I
I

The graph above shows the expected percentage reduction in CO, emissions for each LZC technology.
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The above graph represents a comparison of LZC technologies and the estimated whole life costs, and is
represented as costs in £ per Kg of carbon saved o\ll!r the expected life time of the LZC technology.

I 10. lZC Conclusion

10.1. Innovative Technology

POL4 from eco homes, ENE7 from the code and local planning conditions requiring a 10% reduction produced
by LZC technologies were all originally devised to promote the use and development of technologies new and
existing which assist in the reduction of carbon emissions, ironically the requirement of planning and CSH that
the technology must be classified as a LZC technology will have a negative effect on the development of future
innovative technologies and ideas.

I
I
I
I
I
I
I
I

The FGHRSand WWHRS systems would provide cuts in CO, emissions and energy reduction; they would also
provide positive end user benefit.

If these technologies are used on the development they should account for a reduction In the total standard
case CO, emissions for the development and therefore will lower the 10% target required by the chosen LZC
technology, although this may not provide the most cost effective solution in terms of achieving compliance
with planning requirement or if this applies CSH energy section 1 and 7.
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10.2. LZCtechnology I
The following llC technologies win provide a reduction in CO2 emissions above the required 10% planning or
Code for Sustainable Homes energy section 7 targets and will be listed in order of most cost effectiveness
based on the previous capital cost assessments. I
Biomass I
If Biomass was to be chosen as a suitable technology baSt~ only on potential CO} reduction and cost alone
then there would be a tendency to ignore any potential negative effects associated with the technology.

IAs well as the increase in running costs and energy use the fuel would need to be delivered to site and there
would be a certain degree of organisation required to source the fuel and arrange for delivery which may
cause inconvenience on part of the occupier and or housiing management team. I
Biomass boilers are very efficient and produce very little waste products even 50 there would be a
requirement to remove and dispose of burnt spent fuel frequently. IThe Clean Air Acts of 1956 and 1968 were introduced to deal with the smog's of the 19505 and 1960s whidl
were caused by the widespread burning of =1for domestic heating and by industry. This smog's were blamed
for the premature deaths of hundreds of people in the UIC The Acts gave local authorities powers to control
emissions of dark smoke, grit, dust and fumes from industrial premises and furnaces and to declare "smoke
control areas" in which emissions of smoke from domestic properties are banned. Since then, smoke control
areas have been introdoced in many of our large towns and crties in the UK and in large parts of the Midlands,
North West, South Yorkshire, North East of England, CenlIal and Southern Scotland. The implementation of
smoke control areas, the increased popularity of clean n<i'tural gas and the changes in the industrial and
economic structure of the UK lead to a substantial reduction in concentrations of smoke and associated levels
of sulphur dioxide (502) between the 1950s and the present day.

I
I
I

Pollutants associated with biomass combustion include particulate matter (PMHJPM2•S) and nitrogen oxides
(HOl:) emissions. These pollution emissions can have an impact on local air quality and affect human heatth, a
report provided by DEFRAconcluded that the negative effects on air quality associated with biomass primary
installations espedally in urban development's could out way any benefit associated with CO2 reduction.

I
A permit would be required which wouid need to be pUr<:hased from the local authority and the local authority
could refuse or revoke licence at any time in the future. I
tt is considered that Bio Mass would not be suitable for integration at the proposed development for these
reasons. I
Appropriate technologies I
Pholovoltalc I
Would provide the required reduction in CO2 emissions, l~nergy at the lowest capital cost and provide the
greatest benefit to occupier in terms of fuet savings and feed In tariff revenue with very low lifetime costs and
therefore is recommended as the most appropriate technology.

I
I
I
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I 11. Proposed solution and pre assessment

I 11.1. Option 1 Photovoltaic IPV}

I
PVhas been chosen as the most appropriate technology for the following reasons

I
• Most cost effective solution from a lifetime cost perspective
• wm provide the largest reduction in CO, emissions for the least capital cost
• wm provide the largest reduction in fuel costs as experienced by the OCOJpant

FabricSpecification - see table 1 section 3.3

I
Heating Specification

I Boiler ldeall.ogic plus
Controls Programmer Room thermostat and TRV s
Compensator None

I LIC Moser Baer nOwatt PVpanels sized to achieve 10% planning requiremelllS

I
I
I
I
I
I

• Heating

• Hot water

• Fans and Pumps

• Lighting

• Appliances

• Cooking

I
I
I
I
I
I
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Development Standard Case

Gross Intemal Floorarea of the development 9194.78 m'

Energy
Heati nil 548346.75 Kw
I-tot water 375005.22 Kw
Fans and Pumos 6490059 Kw
U.htin. 125074.22 Kw
Aopliances 859593.60 Kw
Cookin~ 114015.33 Kw

Total Enemvuse 2086935.70 Kw
Energy Kw per ml' of floor area 286.61 Kwlml

CO2 emissions
Heatinll 106443.78 K.
Hot water 72795.13 K.
Fans and Pumos 11490.96 K.
Uehtine: 22144.99 K.
Appliances 152195.17 K.
Cookine 2213239 K.

Total CO2 emissions 387202.42 K.
Annual Dredloed carbon emissions per m2 of floor a rea 42.11 I""Om'
Runnrng Cost
Heatin~ £17 686.87 Pa
Hot water £12095.76 Pa
Fans and Pumos £2 684.93 Pa
U.htin. £5174.30 Pa
Aopliances £35561.27 Pa
Cookine £13 502.99 Pa
Standing Charp,es £14478.00 Pa

Total Runninp.: Costs £101184.12 Pa
Average annual Runninp" Costs per plot £796.73 Pa

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I Based on the installation of 4 N°210watt PV panels fItted to all dwellings

I Carbon emissions
N° of CO2Plots

Heatimr. 106443.78
Hot water 72795.13
Fans and Pwmns 11490.96
Lill'htimr. 22144.99
ADDliances 152195.17

CookinR: 2213239

Total standard case CO2 emissions 387202.42

Reduction througn advanced heating controls arid boiler efficiencies 127 55.43 7039.61
Total estimated CO2 emissions fw the development 380162.81

C02 reductions provided by PV 127 321.62 40846.19

TotBl estimated CO2 s-tnp as a pen:entllgl! of the Sttnda:rd cze mz emissions for the Whale devetopment ~,a'i1il:7.fi6
N° of

Energy Plots I(w

Heatinll' 548346.75

Hot water 37500s-U
Fans and Pumos 64900.59
U.Ilhtinil 125074..22

Aooliances 859593.60

CookinlR: 125003.04

lata I Standard case Enel'RVreQuirements 2097923.41

Reduction throullh advanced heating mntrols and boiler efficiencies 127 285.548 36264.66
Total estimated Kw for * de:uelDpma.t 2061658.75

Enef'RV reduction from PV 127 177531 225464.79

Total estimated eneraY savings 85 a pin mJ'tiICE' of tt. SI:;mdard case energy use for the WhoIII! development ~!i~'10.94%

I
I
I
I
I
I
I
I
I Total Net Carbon emissions 339316.62 Kg CO,

Total Net Energy Demand 1836193.96 Kw

I
I
I
I
I
I
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11.2. Option 2 ~FabricFirst Solution" I
FabricSpecification - See table 2 section 3.3

Heating Specification I
Boiler Ideal logic plus / logic Code on selected plots

IControls TimeandTemperatureZoneControl

Compensator Weather Compensation Or Enhanced load compensator w~h Delayed start thermostat
UC None

• Heating

• Hot water

I
I

• Fans and Pumps

• lighting

• Appliances
I
I

Development Standard Case

Gros§ Internal Floor a rea of the de-..elopment 9194.78 m'

En@reY
Heatinlil 285890.85 Kw
Hot water 308854.76 Kw
Fans and PumDS 6490059 Kw
L,jmtim,' 125074.22 Kw
~nrianc~s 859593.60 Kw
Cooking 114015.33 Kw

Total Enen7v use 175832936 Kw
Energy I(w per m' of floor area 222.32 Kw/m'
CO2 ~missions
Heatinlll 55496.46 K.
Hot water 59954.16 K.
Fans and PUmDs 11490.96 K.
Lillhti o III 22144.99 K.
ADoJiances 152195.17 K.
Cookinll 22132.39 K.

Total CO2 emissions 323414.13 K.
Annual Dredicted ca rhon emlss Ions De,. m' of floor a rea 35.17 KIilC/mz

Runnine Cost
Heating £922138 P.
Hot water £9,962.08 P.
Fans and Pumps £2,684.93 P.
Lighting £5 174.30 P.
Appliances £35561.27 P.
CookinQ £13502.99 P.
Standing Charges £14478.00 P.

Totdil RunnlnR Costs £90584.95 P.
AveraRe annual Runninll Costs oer olot £713.27 P.

I
I
I
I
I
I
I
I

1769317.07

I
Total Net Carbon emissions 323414.13
Total Net Energy Deman<! I
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I 11.3. Conclusion

I
Option 1 would provide energy and CO, reduction through approved document Part l1a 2010 elemental
compliant U-Values and the use of Low or Zero Carbon technologies to achieve compliance with approved
document Part lla of the building regulations 2010 and 10% renewable planning requirements.

I Option 2 would provide energy and CO, reduction through fabric enhancements better than the elemental U-
Values required by approved document Part lla of the 2010 building reguiations. This approach would also
provide a greater reduction in both net energy and carbon emissions than those achieved by option 1.

I Option 1 would provide a short term (Ule 01 the technology estimated to be 25 Years) reduction in energy and
carbon emissions whereas Option 2 would provide a greater reduction in energy and carbon emissions for life
01 the dwelling (please see section 2.3 "Future proofing the building envelope").

I Optkm 2 would provide the most effective sustainable solution from an environmental perspective not cost
perspective.

I
I
I
I
I
I
I
I
I
I
I

Kw

1850000

I
I

•
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340000
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330000
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Business Enterprise and Regulatory Reform (BERR)

Planning Portal
http:UWNW.plannin8Portal.gov.uk/

I
Department for Environment Food and Rural Affairs
DEFRA
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I
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database/page 27326.html

SAP
ENE 1
ENE7
SAP
L2C
CSH
EI
FIT
RHI
DER
TER
DNO
PV
CHP
AD
ASHP
GSHP
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Standard Assessment Procedure
Energy 1
Energy 7
Standard Assessment Procedure
Low or Zero Carbon Technology
Code for Sustainable Homes
Environmentallmpaet
Feed in Tariffs
Renewable Heat Incentives
Dwelling Emission Rate
Target Emission Rate
District Network Operator
Photovoltalc
Combined Heat and Power
Anaerobic Digestion
Air Source Heat Pump
Ground Source Heat Pump
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