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The aim of the study is to assess the potential for providing Combined Heat and Power (CHP), renewables and other energy efficiency measures on the major development sites in 
Guildford Town Centre, and to provide guidance to enable Council officers to negotiate for their inclusion.   
 
The report comprises three main elements: 
 

• Overview of the technologies covered by the study  
• Options appraisals for the major development sites for CHP and Renewable Energy 
• CHP financing options and Section 106 guidance 

CHP 
 
A combined heat and power (CHP) unit is an engine that drives a generator which produces electricity but also uses the heat from the engine exhaust and water jacket system, to 
provide for central heating and domestic hot water (and in some cases for comfort cooling via absorption chillers).  CHP units are usually installed within the locality to provide heat and 
electricity to a number of households or buildings via a community district energy scheme.   
 
The methods of financing CHP schemes, including an overview of Energy Services Companies (ESCOs), how they work and their operation are included in the study.   
 
Cost estimates and annual energy bill savings for CHP schemes, based on benchmark data, are also included, as is a set of guidelines for CHP requirements within Section 106
agreements. 

 
Executive Summary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Overview of Technologies  
 
This section provides detailed information and guidance for planning development and other 
officers on energy efficiency, renewable energy and CHP.  A summary of the areas covered is 
included below:  
 

Energy Efficiency Renewable Energy CHP 

Heating and hot water Wind Turbines Electricity Supply 
Building fabric Solar Photovoltaics (PV) Heat Supply 
Loft insulation Solar Thermal Contracts and tariffs 

Cavity Wall / Solid Wall Insulation Ground Source Heat Pumps Security of supply 
Double glazing Biomass (organic material)  

Draught proofing   
Low energy light bulbs   

Compact Design   
Dwelling orientation and site 

considerations 
  

 

Options Appraisals for Major Development Sites  
 

The appraisals, based on the Council’s current requirements, provide
officers with detailed information on the sustainable energy technologies
that are likely to be viable for a given development site.  The site
appraisals provide officers with upfront information to assist with
preliminary discussions and negotiations with architects and developers. 
 
The site-specific appraisals include: 
 
• Baseline Energy Consumption and CO2 emissions together with the

targets that need to be met according to the Council’s requirements
• Comments on the potential for CHP 
• An assessment of the technical feasibility of each renewable energy

technology, together with cost, design and visual impact
considerations 

 
Diagrammatic architectural images for the most technically feasible 
renewable energy options are also included. 
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*Only viable in combination with Site 1 
GSHP – Ground Source Heat Pump PV – Photovoltaic SHW – Solar Hot Water 
** Site specifications and briefs have changed since the commissioning of the study and separate appraisals are being planned for each site.  

  

Site Name CHP Single Technology Solution Combination Technology Solution Pages 
   1 2 3 4   
1 Guildford Station Yes Biomass GSHP   SHW and PV 17 – 20 
2 Guildford Park Road Car park Yes* PV SHW Wind Biomass N/A 21 – 26 
5 (1) Bedford Road Car Park ** Yes Biomass GSHP   PV and Biomass OR SHW and GSHP 27 – 30 
5 (2) Bedford Road Car Park ** No PV Wind    31 – 35 
6 Mary Road Car Park ** No PV    SHW and Biomass OR SHW and GSHP 36 – 41 
7 Electric Theatre Yes SHW    SHW and Biomass 42 – 45 
8 (1) Former Farnham Road Bus Station No SHW PV Biomass GSHP N/A 46 – 51 
8 (2) Former Farnham Road Bus Station Yes Biomass    PV and SHW 52 – 54 
8 (3) Former Farnham Road Bus Station No PV Wind   N/A 55 – 59 
9 Guildford Plaza No PV Biomass GSHP  N/A 60 – 65 
11 Bright Hill Car Park No SHW Biomass GSHP  N/A 66 - 70 

 
Recommendations 
 

1. Decide on the approach to CHP within Section 106 agreements in the light of the guidance provided in this report. 
 
2. For each site where CHP is provisionally viable, the Council should raise the issue with the developer at the earliest opportunity.  Energy efficiency and renewable energy 

measures should also be discussed at this stage, with reference to the site appraisals. 
 

3. The Council should be proactive in investigating the potential use of alternatives to developer finance, with particular emphasis on ESCOs. 
 

4. The Council is also advised to consider the level of commitment (financial and otherwise) that it would be prepared to make in order to realise the potential for CHP in 
Guildford Town Centre. 

Technology Feasibility Summary Table 
 
The table below should be read in conjunction with the site-specific data on pages 17 - 70.  It lays out each of the site options and identifies whether or not in brief the viability of 
CHP or other renewable technologies are able to provide an annual saving on fuels bills, and a whole life saving in percentage terms over a conventional energy supply.   
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Introduction 
 
The Guildford Town Centre Energy Feasibility Study is designed to provide 
planners and developers with a reference guide on the potential consumption, 
efficiency and other energy details for a number of identified development sites 
within the town centre boundary.   
 
The document includes impact assessments for renewable energy in 
accordance with the council’s current guidelines as well as technical energy 
calculations and architectural notes for any renewables for a given site layout. 

 
Background  
 
Guildford has set itself the target of maintaining a thriving, vibrant, popular, 
attractive and environmentally sustainable town centre, which provides a good 
quality of life for its residents and those visiting, working, and studying there.  
Planning policy guides the development and use of land and thus plays a major 
role in shaping the local environment.   
 
The Draft Town Centre Area Action Plan has provided an opportunity to review 
existing planning policies, to plan for the future, and to promote and manage 
change in the Town Centre for the benefit of the whole community. 

“Guildford, the historic and vibrant county town of Surrey, surrounded by a wealth of 
gardens and historic buildings, Guildford is the gateway to some of the most 

stunning scenery in the South East of England.” 
 

Adapted from the GBC website

This document is part of the Guildford Borough Council response to the problems affecting the 
community through climate change and demonstrates how to :   
 
– Understand the issues associated with combined heat and power; 
– Understand what energy efficiency measures are available for building developments; 
– Be aware of the need for consideration of renewable technologies, understand how they work, 

and how they can help impact on the carbon emissions of a development; 
– Be able to consider planning applications in the wider framework of sustainability in the 

community. 

Disclaimer 
 
This report is made on behalf of ecsc.  By receiving the report and acting on it
the owners or any third party relying on it accepts that no individual is
personally liable in contract, tort or breach of statutory duty (including
negligence). 
 
The estimated costs of measures, resulting energy savings, carbon savings,
CHP savings, payback periods or revenues in this report should be viewed as
indicative of standard expectations rather than definitive for the site 
 
It should be noted that specialist feasibility studies should be undertaken once
final plans for the sites have been drawn up, and that building designs are
tentative only and reflect only the potential opportunities for the sites. 



 

444 

Introduction

4 

Using this document 
 
This document will be most useful if used as a “whole resource”, 
rather than as unconnected sheets.  Although the individual site 
sheets are self-sufficient it is important that they be read and 
understood in the wider context of surrounding information such as 
the general site and technology assumptions pages (12 and 13), 
energy efficiency measures on pages (4 and 5), and more specific 
renewable technology information on pages (9 - 11).  At the rear of 
the document there is a glossary and list of abbreviations to aid in the 
understanding of any technical language. 

Layout 
 
The layout of this document has been designed to be easy to access and understand, and where possible non-
technical jargon has been avoided in an attempt to ensure clarity of comprehension. 
 
There is however considerable technical content and it is important that users recognise the need to read the 
associated technical sections, and to seek specialist advice or guidance where necessary.   
 
Each of the sections is clearly labelled, and technologies have been made identifiable through the use of illustrative 
icons. Users should be able to combine site-specific data along with generic assumptions to form robust choices for 
a given development. 

Sections 
 

1. Introduction - a brief overview of the complete document and it’s contents 
 
2. Using this document – a simple explanation of the main features of the document 

 
3. Energy Efficiency – an overview of methods of energy efficiency in buildings 

 
4. Combined Heat and Power - an overview of the CHP principles 

 
5. Renewable Energy - an overview of methods of the main renewable technologies 

 
6. Modelling Assumptions – statements and assumptions made for CHP and other RE technologies  

 
7. Financing – information on financing options 

 
8. Other considerations – information on wind and centralised energy options 

 
9. Site Specific data – each of the developments specific information 

 
10. Appendices 

 
11. Glossary 

 
12. Abbreviations 
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                                                                        Energy Efficiency Overview 

 
The 2006 Building Regualtions Part L for domestic dwellings highlights the need to 
ensure energy efficiency in design.   
 
The voluntary introduction of the Code for Sustainable Homes in 2007 has moved this 
agenda further forwards and is focussing on ensuring building are tight in their 
envelope, retaining warmth and reducing the need for excessive heating and harmful 
carbon emissions. 
 
Energy efficiency measures which can reduce these CO2 emissions, can be 
incorporated into building design as standard. The following section highlights many of 
the ways in which this can be done. 
 

Cavity Wall Insulation 
 
Cavity wall insulation involves filling the cavity between walls with an insualting material to stop 
heat escaping from the house.  This is usually done by drilling small holes in the outer brickwork 
and injecting the material into the cavity.  There is no disruption inside the house and the result 
is a warmer home with less condensation.   

Compact Design 
 
Utilisation of space on site ensures energy efficiency in design.  Expansive detached homes are 
likely to be less energy efficient.  Compact designs can have interest and visual impact through 
clever use of architectural features, which do not impact on energy consumption. 

Double Glazing 
 
Double glazing on windows will not only prevent heat from escaping through the windows, but 
will reduce noise from outside as well.  A layer of air trapped between two pieces of glass 
provides an insulating layer to help keep heat in.  Double glazing, which is gas filled and has a 
minimum cavity of 12mm, is found to be most effective at reducing draughts, heat loss and 
noise, when well fitted. 

Dwelling Orientation 
 
To make the best use of solar gain for heat and light from the sun living rooms and bedrooms 
should be placed on the south side, whilst bathrooms, and kitchens should be on the north.  
This will create light and bright living spaces. 
 

Draughtproofing 
 
Draughts in the home can lead to a large amount of energy being lost from the building.  Simple methods of 
preventing draughts such as brushes and sealants can be installed at build. 

Loft Insulation 
 
As much of a third of the heat energy in a house could be escaping through the roof. Loft insulation is a 
simple and effective way of preventing this and involves the laying of an insulating material in the loft space 
to a depth of up to 270 mm.    

Low Energy Light bulbs 
 
Low energy lightbulbs last up to 12 times as long as a conventional bulb and will reduce the energy 
consumption for lighting (and therefore the cost of lighting) significantly over the lifetime of the bulb. 

Site Considerations 
 
Overshading from nearby buildings and trees should be minimised where possible.  Design stage ideals 
should be followed through with on site practices to maximise long-term energy efficiency benefits.  
Incorrect fitting of insulation, or shoddy filling or sealing of gaps for electrical and plumbing services can 
result in unnecessary air leakage and draughts. 

Solid Wall Insulation 
 
Properties with solid walls may be insulated using insulating coatings on the inside or outside of the walls.  
Coatings can be painted or finished to form a decorative coating.  However, the installation process is very 
disruptive and should be considered when decorating is planned.   
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Good design and on site practice reduce draughts and excessive 
ventilation, keeping energy bills and carbon emissions low 

Heating and Hot Water Systems 
 
Energy efficiency heating systems can reduce the impact on the environment whilst also 
lowering householder fuel bills.  When commissioning a system for a domestic dwelling the 
following features should be considered:  
 
Fuel: 
Where possible mains gas is preferable with a condensing ‘A’ rated boiler. 
 
Heating: 
Efficient design of a heating system is essential to ensure low running costs and minimal 
emissions 
 
Space awareness: 
The heating of little used areas such as stairways and corridors can add to both construction 
and running costs.  Conservatories are also very fuel expensive and it is recommended that 
external quality doors are used to separate them from living areas. 

Central Heating System Types 
 
Wet Central Heating 
Energy efficient condensing boilers have been standard in the UK since 2005; in addition to this 
there are a number of further requirements to meet the Energy Efficiency Best Practice in 
Housing (EEBPH) standard.  An ‘A’ rated boiler, a high performance hot water cylinder, and 
cylinder thermostat, programmable room thermostats and TRV’s (thermostatic radiator valves) 
for individual room control. 
 
Electric Heating 
Electricity is the most expensive and most CO2 intensive fuel, however it is sometimes a more 
appropriate heating form for multiple dwellings such as flats.  Designing systems that use off-
peak electricity is better than instant heater systems.   
 
Where storage heaters are specified it should be in combination with a dual immersion cylinder 
system in order to provide sufficient hot water.  The heaters themselves should be fan assisted 
and temperature controlled with ‘automatic charge’ controls. 
 
Renewables 
For renewable energy information please see pages 6 - 10 

Domestic heating systems with clear controls are more responsive 
to occupant needs and more energy efficient 

Building Fabric U-Values 
 
A U-value is a measure of thermal resistance of a material under standard conditions; lower U-
values indicate better thermal insulation.  The SAP (Standard Assessment Procedure) sets out the 
guidelines for heat loss, and thermal property values for all materials in a dwelling, and a qualified 
and approved assessor should certify properties to meet guidelines. 
 
Insulation 
There are many types of insulating materials available, and they have a range of thermal properties.  
In order to meet building guidelines it is necessary to carefully select both the material and thickness 
to meet u-value requirements. 
 
Walls 
Wall ties, Plasterboard or plaster dabs and perimeter sealing methods should all be considered prior 
to construction to ensure air tightness of construction and u-value standards.   
 
Floors 
There are different floor insulation guidelines for the differing dwelling types, and care should be 
taken to ensure edges are well sealed where wall insulation does not continue beneath the floor.  
Heat loss through a ground floor depends on both the size and shape of the floor as well as the type 
of ground below and its conductivity 
 
Roofs 
All dwellings should have roof insulation that meets wall insulation forming an interior air tightness 
that meets the regulations.  Mineral wool, cellulose materials such as recycled newspapers, or foam 
board can be used in varying amounts to good effect. 
 
Windows, doors and rooflights 
Typically it would be expected that the double-glazing specification be for low emissivity glazing, 
filled with argon gas and a minimum between panes of 12mm.  In rooms where the openings 
account for over 25% of the whole space higher u-values should be adopted. 
 
For further details on building regulations contact your SAP assessor or view the UK Building 
Regulations. 
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Energy Efficiency measures for non-domestic buildings focus on 
the main areas of heating, lighting and Ventilation, by integrating 
measures which look at each of these it is possible to reduce the 
overall demands of any building type or use.  The following two 
pages describe both post construction and pre design methods for 
integration of measures into a commercial or industrial building. 

 
 

   
Heating 
Up to 60% of the total energy costs in commercial and industrial buildings can be the provision 
of heating and hot water.  Ways in which this total can be reduced include:- 

1. Knowing the specific heating system installed and establishing ways to best minimise 
running costs 

2. Using appropriate temperature control mechanisms 
3. Ensuring good maintenance 
4. Installing the most efficient sytstems and controls 

   
Air Conditioning 
In a typical office air conditioning can account for 30% of the annual electricity consumption, 
and the proportion of energy costs can be higher.  This along with capital outlay, maintenance 
and carbon emissions mean that other measures such as building fabric, design and natural 
ventilation should be considered before mechanical systems. 
 

   
Building Controls 
Comprehensive control of building services (heating, ventilation, cooling and lighting) can 
both save money and provide a more comfortable environment for occupants.  Along with this 
come the environmental benefits of energy reduction and financial savings made.  Building 
controls can: 

1. Moderate unwanted heat gains from electrical devices 
2. Diminish cooling costs 
3. Limit maintenance repair and replacement costs  
4. Reduce out of hours plant operation 

 

   
Building Fabric 
The improvement of the building fabric (roof, ceilings, walls, windows, floors and doors) can 
provide reductions in the amount of heat lost through gaps and vents.  Better temperature 
controls, improved occupant comfort and lower energy expenditure can all be combated 
through good insulation, draught proofing measures and general air tightness. 
 

   
Lighting 
In most organisations lighting accounts for around 20-40% of total electricity costs.  The 
installation of newer more efficient systems and better controls, combined with good practice 
and maintenance can reduce costs by up to 30%, along with improving the working 
environment.  Zoning, fluorescent technologies and variable controls are all ways in which 
lighting improvements can be integrated.

   
Metering and Monitoring 
The monitoring of consumption in half hourly blocks through electricity and gas meters can 
help identify when wastage occurs.  Analysis of the data will also show the base load hours, 
peak loads and any unusual patterns.  This data can be correlated with corresponding 
weather and working patterns, and the information used as a guide for checking efficiency.

   
Office Equipment 
The influx of office equipment in recent years has led to the increase in energy consumption 
of up to 15%, and is expected to continue rising. Methods for the control of excess energy 
consumption include: 

1. Activating energy saving features 
2. Purchasing low energy products 
3. Monitoring out of hours use 
4. Timer controls 
5. User awareness techniques such as batch printing and sleep mode 

   
Ventilation 
Heat loss through ventilation can account for up to a third of the total heat loss from a building, 
and a building with mechanical ventilation can increase energy demands even further.  Whilst 
it is necessary to provide fresh air in a building both for occupant comfort and 
damp/condensation control, both too much and too little ventilation can lead to further 
problems.  Measures such as insulation, tight building design and controlled air flow should be 
monitored to control these issues.  
 

   
Glazing 
The use of windows in a building can provide both light and heat, as well as be a source of 
ventilation for occupants.  However poorly designed apertures can also be sources of 
unwanted solar gains causing overheating, or provide unrequited heat losses. The installation 
of well-fitted glazing options and low, or argon filled windows can improve heat containment 
but overall window and glazing details should be considered at the design stage. 

For further details on the building and services integration features see appendix 5
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Daylighting 
The amount of natural light in a building should be an integral part of the design layout and can be 
optimised by: 

• Ensuring lighting remains off when there is sufficient natural daylight 
• Controlling the amount of glare to reduce unnecessary blind closing 
• Controlling the quality of the daylight 
• Avoiding dark daylight absorbing internal surfaces 
• Ensuring even lighting throughout a room 
• Providing lighting controls that can account for daylight availability and user needs

 
 

   
Human Factors 
Ensuring the management of building occupants is a central part of the overall efficiency of a 
building design, and a balancing act must be struck between optimum efficiency measures 
and the knowledge that users need to ‘feel in control’ of their environment. 

   
Free Cooling 
The use of ‘free’ cooling involves using the cooling capacity of ambient air to directly cool a 
space.  It can be enhanced by providing adequate ventilation in a building design and from the 
installation of passive features such as cooling towers.  The use of ‘free’ cooling can reduce 
the likelihood of the installation of mechanical ventilation systems.  
 

   
Flexibility 
The design of a building should ensure the future adaptation of the building use and its 
services.  Inflexible designs can render buildings commercially redundant unnecessarily, and 
can also affect future energy efficiency features.  Both CIBSE TM27 and BSRIA 12/96 
provide further guidance on the integration of flexible building services. 

 

   
Heat Gains 
Internal heat gains from occupants, lighting, electrical equipment and solar radiation can often 
help offset losses through the building fabric and ventilation systems, and reduce plant 
running costs in winter, but increase cooling in summer.  To minimise the overall energy 
demands and running costs it is necessary to reduce potential problems during the building 
design through reducing problems such as:  

• Excessive window area without appropriate shading controls 
• Inefficient lighting systems 
• Poor lighting controls 
• Inefficient office or plant equipment 

   
Maintenance 
The design of a building should incorporate the space, position, access, repair and 
replacement of services as well as the monitoring and maintenance procedures and facilities. 

   
Manageability 
The capacity for a building to be energy efficient can depend on the complexity of the design, 
and the levels of technology and management input.  The avoidance on unnecessary 
complexity and agreement of management requirements can increase energy efficiency, but 
must be done at an early design stage.

   
Minimising Distribution Losses 
Losses in distribution of services can be made through the excessive lengths of ducting & 
pipework or the siting of fans.  These features are affected by: 

• The shape of the building 
• The number and location of plant rooms 
• The provision of space for distribution 

  
Natural Ventilation 
Natural ventilation can be optimised by the following measures: 

• Consideration of passive cooling over mechanical 
• Improved zoning to control heating and cooling requirements 
• Consideration of window design  
• Use of stack assisted ventilation methods 
• Use of overnight thermal heat storage 

   
Heat Recovery 
The use of heat recovery systems can form a reliable method of reducing both running costs 
and reduced plant capacities.  The recovery of heat from ventilation systems and using it to 
preheat or pre-cool the air supply relies on a sufficient amount of energy being rejected to be 
fully efficient.  

   
Thermal Storage 
The use of the building as a passive heat store requires careful choice of building fabrics and 
can improve overall efficiency.  It requires a balance between occupancy patterns and 
heating/cooling methods and the following: 

• Thermal capacity 
• Thermal response 
• Insulation levels  
• Complexity of controls 
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Combined Heat and Power (CHP) Overview 
 
A combined heat and power (CHP) unit is an engine that drives a generator which produces electricity but also 
uses the heat from the engine exhaust and water jacket system, to provide for central heating and domestic hot 
water (and in some cases for comfort cooling via absorption chillers).  It may run on a variety of fuels and has a 
much greater overall efficiency than a conventional boiler.  
 
CHP units are usually installed within the locality to provide heat and electricity to a number of households or 
buildings via a community district energy scheme.   
 
The higher efficiency of a CHP unit means that there are less carbon dioxide emissions from a CHP unit than 
the alternative of supplying heat from a gas-fired boiler and electricity from the national grid. 
 
Generating electricity locally also reduces the loss of power which can occur from transmitting electricity over
the national grid from a power station located a long way from the point of electricity use. 
 
Electricity Supply 
 
Occupants will not notice any difference in the electricity supplied to their dwelling compared to supply from the 
national grid. It will be at the same voltage 240 Volts and frequency 50Hz as the National Grid. 
 
Each individual dwelling or unit will still have an electricity meter, which will be used to monitor how much 
electricity is used and to calculate bills. 
 
Heat Supply 
 
Occupants will still be able to use a conventional radiator or under floor heating system to keep their 
home/office/etc warm.  The conventional controls (i.e. programmer/timer, room thermostat and thermostatic 
radiator valves) will allow the occupants to control the times when heating turns on and off and the temperature 
to which the home was heated. 
 
Hot water supplied by the district heating system will be supplied on demand, so turning a hot tap on will draw 
heat from the system and the occupant will therefore be able to get as much instant hot water as they want 
when they want it. 
 
In fact, the only noticeable difference in a dwelling heated by a district heating system is that there is no 
conventional boiler.  Depending on the size and type of the development there may be a heat exchanger in 
each dwelling/office/etc, or there may simply be a heat meter.  This has the benefit for the occupant of 
providing more room for storage within the building, as there is no need for a hot water cylinder or boiler.   

Contracts and Tariffs 
 
The developer / landlord and all tenants of the development will enter into a 
Utility Supply Contract (USC) for the supply of electricity and hot water.  
 
The tariff charges for energy services will be detailed in a supply contract.   
Domestic prices will usually match or are 5% below the top 5 basket of domestic 
duel tariff suppliers in the area. 
 
There are no costs to residents over and above those incurred when a building 
has conventional energy supplies, e.g., gas and electricity from the national 
networks.  It should be noted that the energy service charge includes for 
maintenance, operation and replacement of plant and equipment to deliver the 
energy to the end users, similar to a service charge made if a landlord were 
responsible for communal heating and others systems to cover maintenance, 
operation and replacement of plant. 
 
Each household will receive one bill, either monthly or quarterly, which will 
include heat and electricity consumption (based on the information from the 
energy meters at each dwelling).  Electricity and heat charges per kWh together 
with standing charges where applicable are all itemised on the bill.  
 

Security of Supply  
 
There will be times when the CHP unit or units are not operating while 
maintenance is carried out, and also times when the heat and electricity 
requirements cannot be wholly met by the CHP unit.  To ensure that residents 
always receive heat whenever they require it there will be standby and top up 
boilers installed in the plant room that are capable of supplying the network 
with heat even when the CHP unit is not operating. 
 
The CHP unit and private wire electricity network is connected to and 
synchronised with the local electricity network and are able to import or export 
electricity to and from the grid if necessary.  Therefore, should the CHP not be 
operating, electricity will be supplied to all buildings from the electricity grid. 
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Wind Turbines 
 
Introduction  
Wind will turn the blades on a turbine and this turns a rotor, which generates electricity. 
There are two main types of turbine, horizontal and vertical axis (as pictured opposite) 
 
Performance (Output, capacity, energy and CO2 savings) 
Average annual output of a 1kW turbine is approximately 2,600kwh/yr, assuming the 
turbine operates at 30% performance. This sized system would provide annual energy 
savings of approximately 2,600kWh/yr. The energy produced by a wind turbine would 
replace electricity, so the CO2 savings of a 1kW turbine is approximately 1,092 kg of CO2.
 
Feasibility (Technical, building/development suitability) 
Wind turbines are most effective at constant wind speeds above 6 m/s (meters per 
second) but can generate worthwhile amounts of energy at speeds between 4m/s and 
5m/s. The amount of electricity generated by a wind turbine is dependent on the direction 
and speed of the wind. The wind speed is influenced by the location within the UK, nearby 
buildings, trees or other structures and the height of the turbine above ground level. 
Professionals can conduct an assessment of the wind speed in the area to ascertain if 
there is a sufficient wind speed. The structural strength of the building needs to be 
considered if a roof mounted wind turbine is to be installed on the roof of a building. If 
installing a freestanding wind turbine, health and safety matters need to be considered. 
 
Cost (Capital and life cycle) 
A 1kW wind turbine costs approximately £3,000 and larger systems, between 1.5kW and 
6kW cost between £4,000 and £18,000 including the turbine, mast, inverters, battery 
storage (if required) and installation. There is an additional cost associated with servicing 
and maintaining a wind turbine, which can vary depending on the size of the turbine. The 
average lifetime of a wind turbine is approximately 20 years.  
 
Planning issues (Noise, visual impact, transport) 
There are potential visual impacts, noise and conservation issues associated with wind 
turbines. It is also necessary to consider if the site is within or adjacent to a conservation 
area or an Area of Outstanding Natural Beauty. The installation of a wind turbine usually 
requires planning permission from the local authority.  
 
Other issues (any relevant issues to consider e.g. for CHP, setting up ESCo’s)  
The installation must comply with health and building regulations. Excess electricity can 
be sold back to the grid, but a contract with an electricity provider is required. 

In the UK, wind power is the most well developed and 
economically viable form of renewable energy 

Solar Photovoltaics (PV) 
 
Introduction  
Solar photovoltaic (PV) panels convert solar radiation into electricity. Solar PV 
tiles can be incorporated into the roof cladding or mounted directly onto the roof. 
Solar glass/transparent PV panels can be used in conservatories and/or atriums.  
 
Performance (Output, capacity, energy and CO2 savings) 
An array of 8m2 or 1kW peak would produce approximately 750kWh during a 
year. A kilowatt peak represents the amount of energy solar PV generates in full 
sunlight. On average 8m2 of solar PV would save approximately 315 kg of CO2 
per year. CO2 savings are based on the solar PV panels displacing electricity. 
Electricity generation is more carbon intensive per kW/hr than gas.  
 
Feasibility (Technical, building/development suitability) 
Solar PV panels need to be installed on an unshaded South-East to South-West 
facing roof for optimal performance. Panels can be installed on pitched roofs or 
mounted at an angle onto flat roofs. Potential shading of the panels from trees or 
nearby buildings needs to be considered. There also needs to be enough 
unshaded South-East to South-West facing roof relative to the area of solar PV 
panels required. Solar PV tends to be best suited for sites with a high daytime 
demand for electricity e.g. schools offices, retail stores. The roof needs to be 
strong enough to withstand the weight of the Solar PV panels. 
 
Cost (Capital and life cycle) 
A solar PV system that produces 1kW peak will cost approximately £4,000 to 
£9,000 per kW peak installed.  Solar PV panels will last approximately 20 to 25 
years. The maintenance costs associated with solar PV panels are relatively low. 
The panels need to be kept clean and it must be ensured that shade from trees 
does not become a problem. Solar PV tiles can be incorporated into the roof, 
which can offset some of the cost of roof tiles.  
 
Planning issues (Noise, visual impact, transport) 
The visual impact of solar PV panels, especially on pitched roofs need to be 
considered. Planning permission is not normally required if the PV panels do not 
project significantly beyond the roof slope. However, exceptions may apply for 
systems on listed buildings or in Areas of Outstanding Natural Beauty. It is 
recommended that the local authority be contacted to enquire if planning 
permission is required 

Photovoltaic panels (known as PV cells) convert 
sunlight into electricity. Many people find them visually 
attractive, and in an effective installation, they can 
demonstrate commitment to sustainability. 

Renewable Technology Overview 
 
Releasing greenhouse gases (such as carbon dioxide) into the atmosphere causes 
climate change across the globe. About 80% of the UK’s carbon dioxide (CO2) emissions 
originate from burning fossil fuels to produce energy. Using renewable energy sources 
ensures that no net greenhouse gases are released and helps to mitigate the effects of 
climate change.  As well as reducing carbon emissions, using renewable energy sources 
can make financial sense for businesses.  Renewable energy sources can be available 
on-site (such as wind and solar energy) or produced locally (such as biomass). Because it 
is produced under local control, the use of renewable energy ensures increased security 
of supply and can result in greater energy price stability for businesses, making it easier to 
predict future energy costs. 

Vertical Turbine QR5 
(Quiet Revolution) 
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Solar Thermal  
 
Introduction  
Solar thermal panels use the heat of the sun to generate hot water. There are two 
types of solar thermal panels: flat plate collectors and evacuated tube collectors. 
Evacuated tube collectors tend to be more efficient, but they are also tend to be more 
expensive. The solar thermal calculations included in the energy calculations are 
based on evacuated tube collectors. A solar thermal system usually includes a 
collector/panel, a pump to circulate the heat and a large cylinder/tank, where the water 
is heated. 
 
Performance (Output, capacity, energy and CO2 savings) 
On average the annual output of an evacuated tube collector is approximately 
650kwh/m2. On average 1 m2 of solar thermal evacuated tubes would save 
approximately 124 kg of CO2 per year. CO2 savings are based on the solar thermal 
panels replacing gas-heated hot water.  
 
Feasibility (Technical, building/development suitability) 
Solar thermal panels need to be installed on an unshaded South East to South West 
facing roof for optimal performance. Panels can be installed on pitched roofs or 
mounted at an angle onto flat roofs. Potential shading of the panels from trees or 
nearby buildings needs to be considered. It is recommended that the cylinder be 
located as close to the panels as possible to reduce heat loss. In order to install solar 
thermal panels there needs to be an adequate hot water demand. Their needs to be 
enough unshaded south east to south west facing roof relative to the area of solar 
thermal panels required. 
 
Cost (Capital and life cycle) 
Solar thermal evacuated tube size of 3m2 costs between £3,500 and £5,000, which 
include the capital cost and installation cost. The lifespan of an evacuated tube is 
approximately 20 to 25 years. The maintenance costs associated with solar thermal 
panels are low, as they only need to be cleaned and checked by the householder 
annually. 

Solar thermal water heating is a well-known renewable 
energy technology in the UK. It can be used to provide hot 
water at temperatures of between 55 and 65ºC. 

Ground Source Heat Pump (GSHP)  
 
Introduction  
A ground source heat pump (GSHP) extracts heat from the ground (via coils buried in the ground) and the 
heat is pumped around a building to provide space heating.  
 
Performance (Output, capacity, energy and CO2 savings) 
The average annual output of an 8kW GSHP is approximately 17,600kWh of heat. The associated net annual 
CO2 savings of a GSHP is 1,716kg, which is based on the GSHP replacing a gas heating system and also 
considers the electricity used by the GSH unit to power the pump. For each kW of electricity used, three to four 
kW of renewable energy is produced. 
 
Feasibility (Technical, building/development suitability) 
GSHPs operate most effectively when used in conjunction with a low temperature distribution heating system, 
such as underfloor heating. In order to install the coils, the soil needs to be free of rocks, tree roots and other 
obstructions, such as pipes, sewers and cables. The GSHP coils can be installed horizontally and the length 
and amount of trenches required varies depending on the size of the GSHP. An average detached house 
would need two trenches approximately 40-50 metres long and 1-3 metres deep. Boreholes can be drilled to 
install coils vertically, if the ground area is limited, but this may be more costly. A backup immersion coil for 
peak loads and legionnella prevention is advised. A three-phase electricity supply is preferable for larger 
GSHPs.  
 
Cost (Capital and life cycle) 
An 8kW GSHP could service a house that is approximately 160m2 this would cost approximately £8,000 to 
£12,000, fully installed plus the cost of the heating system, for example underfloor heating. There are not 
usually any service or maintenance costs associated with GSHPs. The pump will use some electricity to 
operate, so there will be an electricity cost associated with GSHPs. GSHPs has a life span of 20 to 25 years. 
 
Planning issues (Noise, visual impact, transport) 
If vertical boreholes are drilled then a licence may be required from the local planning authority and the 
Environment Agency may need to be consulted.  
 
Other issues (any relevant issues to consider e.g. for CHP, setting up ESCOs etc…)  
GSHPs produce about the same amount of noise as a fridge (approximately 50db) and it may be preferable to 
install them in a utility room or at the back of a garage. They often operate at night on off peak electricity. 

Ground-source heat pumps (GSHPs) take low-level heat, which occurs 
naturally underground, and convert it to high-grade heat by using an 
electrically driven or gas-powered heat pump. 

Evacuated tube collectors 
(metaefficient.com) 

GSHP systems (eere.energy.gov)
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Biomass 
 
Introduction 
Biomass refers to the use of a wide variety of organic material such as wood, straw, dedicated energy crops, 
sewage sludge and animal litter for the generation of heat, electricity or motive power.  Biomass is a low 
carbon fuel source because the carbon dioxide released when biomass is converted for energy purposes is 
largely offset by that absorbed by the organic material during its growth. With appropriate management this 
can be recaptured with new growth.   
 
Biomass heating plant can come in a wide range of sizes from a few kWs to many MW of heat. For biomass 
CHP (combined heat and power), sizes tend to range from around 1MW to many MW of electrical generation 
capacity.  At the smaller sizes, fuel is usually supplied as wood pellets or wood chips 
 
Performance (Output, capacity, energy and CO2 savings) 
A 15kW boiler has an average annual output of approximately 26,400 kWh of heat and would save 
approximately 13,860 kg of CO2. The CO2 savings are based on the biomass boiler replacing gas and a boiler 
efficiency of 80%. 
 
Feasibility (Technical, building/development suitability) 
In order to make biomass feasible at a site, there needs to be sufficient space for the boiler, an adequate 
storage area for the wood fuel, enough access to the boiler for the delivery of wood fuel, and space for thermal 
storage. Ash disposal and de coking arrangements need to be considered and there needs to be a reliable 
supply of wood fuel in the area. If an automatic wood fuel feeding system is not being used, it is necessary to 
consider how the wood fuel will be fed into the boiler. Generally, wet radiators are the most appropriate 
heating system to be used in conjunction with a biomass system.  
 
Cost (Capital and life cycle) 
The cost of biomass boilers varies depending upon the type of fuel used in the boiler i.e. wood chip, pellet or 
logs. A 15kW biomass wood pellet boiler would service an average 3 bedroom semi detached home. This 
would cost approximately £4,000 to £12,000 depending upon the type of system. The cost includes the 
installation, flue and commissioning. A manual log feeder that is the same size would be a bit cheaper, but the 
logs would need to be hand fed into the boiler. Woodfuel has to be bought to generate heat from the boiler, so 
there is a cost implication over the lifetime of the boiler. The cost of biomass fuel varies depending upon the 
supplier and the delivery costs. A biomass boiler usually requires an annual service and the cost is dependent 
upon the size of the boiler. Biomass boilers have a life span of approximately 15 to 20 years. 
 
Planning issues (Noise, visual impact, transport) 
It is likely a flue will be required when installing a biomass boiler, and planning permission is often required. 
There may be planning permission issues associated with the delivery of biomass fuel, as this can lead to 
increased transport movements. Planning permission may be required if the building is listed or in an Area of 
Outstanding Natural Beauty. It is necessary to comply with the Clean Air Act, which highlights that wood can 
only be burnt on exempted appliances. 
 
More indepth information regarding the supply and installation of Biomass can be found in appendix 2 

Biomass resources already represent just under 85% of UK renewable 
energy supply. This is equivalent to approximately 1.4% of total UK primary 
energy use and there is scope for considerable further development. 

Log and pellet boilers (3genergie.co.uk) 
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Wind 
 
For the purposes of this study wind has been included as a viable technology for the 
supply of renewable energy on a number of sites.  Often the consideration of wind 
power as a town centre technology raises a number of controversial issues such as: - 
 
• The noise levels 
• Height of the masts 
• Effects on property prices due to  

 Visual Appearance 
 Vibration 

• Inefficient  
 
Whilst it is true to say that wind turbines sited in the wrong way, in the wrong location 
and without local consultation may encounter some of these issues, it is also possible 
that they may encounter none of the above.   
 
Some of the town centre development sites lend themselves to the installation of small-
scale turbines, that can provide a proportion of renewable energy in an unobtrusive and 
reliable fashion, and specialist advice should be sought to ensure the success of the 
technology. 
 

  
 
                                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Centralised Energy Generation Options 
 
Within the Town Centre Boundary the options for centralised energy generation are restricted by the density of 
properties and space constraints for energy generating plant and equipment.  The most viable forms of large 
scale centralised renewable energy production in the UK are;  
 

� electricity generation from large scale wind turbines 
� heat production from biomass community heating plant 
� heat and electricity production from combined heat and power (CHP) plants    

 
Within the Town Centre Boundary the only viable option would be for the inclusion of CHP into new 
developments, which has been detailed on pages 6 and 12 of this report.   
 
Average wind speeds within the Town Centre area do not exceed 5m/s at 45m above ground level, which is sub 
optimal for significant power generation.  The proximity of residential and commercial properties to large scale 
wind turbines and negative public attitudes to the visual impact of large scale wind turbines within a historic town 
centre are likely to prevent this option from being seriously considered.    
 
The development of large scale biomass plant is likely to be problematic from a fuel supply perspective with 
regular deliveries of biomass being required which would contribute to traffic congestion.  In addition there is 
unlikely to be space for the necessary pipework infrastructure to provide heating to buildings.   
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CHP Costs 
 
The table below should be read in conjunction with the site-specific data on pages 17 - 70.  It lays out each 
of the site options and identifies whether or not in brief the viability of CHP is able to provide an annual 
saving on fuels bills, and a whole life saving in percentage terms over a conventional energy supply.  Those 
sites highlighted bold are the ones where CHP is deemed to be viable and additional information for these 
is provided on pages 17 – 70. 
 

Site Site Name Capital Cost* 
Annual 

Energy Bill 
Saving* 

Whole life 
saving* vs. 

conventional 

1 
 
Guildford Railway Station 
 

700,000 – 
1,000,000 19% 9% 

2 
 
Guildford Park Road Car Park 
 

N/A N/A N/A 

5 - (1) 
 
Bedford Road Car Park** 
 

200,000 25% 5% 

5 - (2) 
 
Bedford Road Car Park** 
 

N/A N/A N/A 

6 
 
Mary Road Car Park** 
 

N/A N/A N/A 

7 
 
Land Adjoining Electric Theatre 
 

200,000 22% 4% 

8 - (1) 
 
Former Farnham Road Bus Station 
 

N/A N/A N/A 

8 - (2) 
 
Former Farnham Road Bus Station 
 

220,000 36% 17% 

8 - (3) 
 
Former Farnham Road Bus Station 
 

N/A N/A N/A 

9 
 
Guildford Plaza 
 

N/A N/A N/A 

11 
 
Bright Hill Car Park 
 

N/A N/A N/A 

* Based on Estimates from Thameswey Energy Ltd 
** Site specifications and briefs have changed since the commissioning of the study and separate 
appraisals are being planned for each site.  

Developer Finance 
The developer has full ownership and control of the system and this option will provide the 
greatest return on investment, as the cost of finance is likely to lower.  However, the 
developer takes on all the project risks. The project may be part of a capital budget or be 
financed through traditional project financing mechanisms. 

FINANCE 
 
Financing Options For Combined Heat And Power (CHP) 
 
There is no one preferred method of financing a combined heat and power project, as 
new situations, partners and options are faced with every development. The risks and 
returns associated with the provision of CHP include high-risk strategies connected to 
the long payback timescales and high initial installation costs.  An added complication 
often comes with the integration of secondary energy services, both conventional and 
renewable into the financing equation. See page 14 for a more detailed overview. 
 
There are three popular methods of financing CHP, they are described in more detail 
below and are: 

1. Developer Finance 
• May be backed by public-sector guarantees 

2. Lease Finance 
• Finance leases 
• Operating leases 

3. Energy Service Companies (ESCOs) 
Financing contracts based on shared savings 
Retained earnings or company cash flow 
 
 

Lease Finance 
It is possible for the asset owner to lease part or all of the project assets to the project 
operator, with the potential for the later purchasing or extended lease of the assets.  
Although disadvantages to leasing include the loss of tax benefits and problems 
encountered with liability, overriding benefits come from a lower risk and requirement for 
capital outlay. 

“ESCO” Finance 
Third party ownership, operation and maintenance of the CHP installation can be done 
with ESCO financing.  There is little or no risk to the owner, financial benefits are gained 
by the investor and are proportionate to the risk.  ESCOs work best where projects offer a 
high investment return, as equipment costs are high and returns must satisfy both the 
investor and host. 
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Financing Community Energy Projects: ESCOs 
 
The main issue when planning any community energy project (typically defined as the supply of energy to more than one building via a centralised system) is the high capital cost associated with setting up 
such a project.  This is particularly true of projects that incorporate Combined Heat and Power  (CHP) to serve a district heating and private wire system, due to the high costs associated with the energy 
centre and distribution infrastructure. 

ESCO Operation 
 
An ESCO (Energy Services Company) is a company that designs, installs and operates energy services over periods of up to 30 
years.  Financing a project through an ESCO can therefore transfer the capital costs and risk of the project to a third party.  An 
ESCO can typically carry out the following services: 
 

• Design 
• Finance 
• Install 
• Operation & Maintenance 
• Monitoring and Emissions Reporting 
• Customer Services and Billing 

 
The level of risk transferred to the ESCO will depend on the set up of the project and the ESCO.  The setting up of a special 
purpose company specifically for the delivery of an individual project will allow investment from interested parties (e.g. the 
developers or Council) and associated return on investment for these parties.  Alternatively the ESCO provider can have full 
ownership of the project and thus take on all of the financial risks. 
 
An ESCO will typically take on a community energy scheme over the course of 20-30 years.  This will allow capital costs of 
setting up the community energy scheme to be recouped and profit accrued over the course of the project.  The ESCO will do 
this by running the community energy scheme, providing operation and maintenance to the project and selling energy to 
customers.  The ESCO will purchase the fuel required to run any CHP or boilers servicing the project and will sell heat and 
electricity to the customers of the scheme.  The prices of heat and electricity to consumers are usually guaranteed to be below 
the comparative prices charged by the leading energy suppliers in the area.   
 
Where CHP is incorporated into the community energy scheme it will usually be used to provide the base energy demand of the 
scheme, with boilers and electricity from the national grid being used to provide top up and back up when required.  At times 
when the electricity produced by the CHP engine is not required by the customers, it will be exported back to the national grid 
and will generate an additional income for the ESCO.  
 
The benefits to customers of buying heat and electricity from a community energy scheme supplied by an ESCO are: 
 
No maintenance costs associated with individual boilers 
Dwellings do not have discrete boilers 
Prices of heat and power are guaranteed to be lower than the cost of supply form other local suppliers for the term of the project 
 
The main benefit to a Council of selecting an ESCO to supply energy services to a site is the transfer of capital costs and 
financial risk to a third party.  
 

How ESCOs work 
 
The basic function of an ESCO is managing outsourced energy 
services which guarantee client agreed energy savings (positive 
Net Present Value (NPV)) and qualitatively enhanced plant 
performance. The basic function can be extended to offering 
energy costs on par or below that of the clients existing energy 
supplier.  
 
When contracted ESCO’s nominally agree to be paid annually 
out of the savings amassed and only if the savings are made. 
ESCOs share the risks involved in capital spend through third 
party finance on energy service or energy efficiency measures by 
aggregating risk (cash flow, overheads etc.) over a number of 
long-term projects (costs subsumed into clients bill; projects 
refinanced by lower energy costs) and asset financing.  
 
They are expertise led organisations with a strong combination of 
technical and financial savoir-faire, and because incentivised, 
offer a unique vehicle for overcoming barriers associated with the 
cost and the application of systems led energy technologies. The 
ESCO retains ownership of the energy services equipment.  
 
ESCOs can be set up as public/private joint ventures with private 
equity finance from a financial partner or energy supplier, local 
authority equity (up to 20%) and loan finance. The Local 
Government Act (2000) allows local authorities to set-up suitable 
joint ventures as basis for delivering asset and energy plan 
savings. This requires strong political leadership and consensus, 
as well interdisciplinary and cross-departmental support.  
 
Profits derived can be recycled (ring-fenced in a revenue and 
capital fund) into further energy efficiency measures, including 
bulk buying measures, or into the supply of site specific 
renewable energy; increasing local distributed energy capacity. 
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Section 106 CHP suggestions 
 
The Section 106 of the Town and Country Planning Act 1990 allows a local 
planning authority (LPA) to enter into a legally-binding agreement or planning 
obligation, with a land developer over a related issue.  Under this guidance it is 
suggested that where CHP is considered to be a suitable potential energy source 
that the council follow a basic set of guidelines such as those laid out below  

 

CHP Guidance 
 
The list below is a brief explanation of a possible way in which the council 
could start the process of setting up a CHP plant in the town centre where 
a site may be considered viable for such a technology. 
 
1. Consider the installation / use of CHP as an energy source either as: 

a. CHP installation on site 
b. If available contact the relevant ESCo for load availability and connection 

costs as part of a local CHP service 
 
2. Compile a feasibility study of CHP on the development. This is usually 

completed in 2 stages: 
a. A desk based study to assess feasibility 
b. A detailed study including budgetary information to outline funding options

1. Developer provides capital cost 
2. ESCo provides capital costs 
3. Partnership between developer & land owner/management 

company 
 

The study should also include: 
• Comparison of brown energy (traditional energy sources from Gas & 

Electricity suppliers) and CHP 
• Comparable costs between brown energy and CHP 
• CO2 emissions savings of CHP over traditional energy sources 

 
If focusing on CHP on site study should include  

• Provision of plant, size and location, distribution network, heat and power 
services chimney height 

• Guarantee of end user connection 
 

Legal issues should be covered such as  
• Rights of access 
• Peppercorn lease for plant room  
• Gas/electricity connections as common point 
• Private wire development 
• Metering 
• Billing service provided by ESCO 

 
 

Combined Heat & Power - Alternative Fuel Sources 
 
Complementary Renewables  
 
A CHP led community energy system can achieve greater CO2 savings through the use of biomass boilers for back 
up and top up heat to the system or through the use of renewable energy technologies to generate electricity for 
distribution over a private wire network.  The renewable energy technologies that are not compatible with a CHP-led 
community energy system are solar thermal and Ground Source Heat Pump installations as these ‘compete’ with the 
CHP to supply the heat demand, thus reducing the running hours of the CHP unit.  Electricity generation from solar 
PV and wind turbines reduce the amount of electricity imported form the national grid over the private wire network 
and thus improve both the carbon and the cost savings of the community energy network. 
 
For the purposes of this study gas-fired CHP has been explored, as it is currently the most financially viable method 
of employing CHP to provide CO2 savings. Additional CO2 savings could be achieved by the installation of biomass-
fired boilers to provide back up and top up to community energy systems, however, this increases the capital costs of 
the energy centre significantly.  Additional points to consider if installing biomass boilers to serve a community energy 
system are the amount of storage space available on site for fuel storage and the security of a local, financially viable 
fuel supply. 
 
Biomass 
Biomass CHP utilising wood chip or pellet as a fuel source is currently an uncertain technology as it has not been 
fully trialled and has not been included as viable for a CHP-led community energy scheme.  Should this technology 
become proven in the future (or should Guildford Borough Council wish to carry out a trial project) it might be worth 
considering for installations.  Therefore biomass CHP is considered to be unfeasible due to technical issues and the 
high costs when compared to gas-fired CHP. 
 
Biodiesel 
Biodiesel CHP engines should be technically feasible should there be sufficient space on site for the storage of fuel 
as these engines essentially use the same technology as a conventional diesel engine.  The current limiting factor on 
the installation of bio diesel CHP is the supply of fuel from a sustainable and local source.  There has recently been 
controversy about the import of palm oil grown on land where virgin forest has been cleared to provide room for the 
crop.  This and the CO2 emissions resulting from the import of fuel make bio diesel CHP using imported fuel a less 
sustainable option.  Local biofuels can be produced, but this can lead to land use changes or the displacing of a food 
crop so care must be taken when considering a local supply of biodiesel. 
 
Given the limited land area available for farming in the UK and the potentially huge demand for bio diesel from the 
transport sector it may be advisable to use an alternative for stationary power sources.  As the demand for biodiesel 
from the transport sector grows in the future it may become a prohibitively expensive fuel source for a stationary 
power supply such as a CHP. 
 
 

CHP Plant (Thameswey Ltd) 


