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ASHP Air Source Heat Pump 

CHP Combined Heat and Power 

CO2 Carbon Dioxide (a product of combustion) 

COP Coefficient of Performance 

CSH Code for Sustainable Homes 

DH District Heating 

DHW Domestic Hot Water 

GCV Gross Calorific Value 

GSHP Ground Source Heat Pump 

LZC Low to Zero Carbon 

LTHW Low Temperature Hot Water 

p.a. per annum 

SH Space Heating 

 
Units 

 
°C Degrees Celsius 

bar Pressure, bar  

ha Hectare 

kW Power, kilowatts (103 watts) 

kWh Energy, kilowatt hour 

MW Power, megawatts (106 watts) 

MWe Electrical Power, mega watt  (106 watts) 

MWth Thermal Power – hot water, mega watt  (106 watts) 

GWh Gigawatt hour (1,000,000 kWh) 

tCO2 tonnes of Carbon Dioxide 
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EXECUTIVE SUMMARY 

This Environmental Sustainability and Energy Strategy forms part of the Strategic Development 

Framework for Mill Hill East.  The aim of the document is to set out the sustainability policy 

requirements applicable to Mill Hill East, and how they will be achieved within the context of the 

proposed parameter plans and outline planning permission being sought. 

Many sustainability policy requirements can be addressed at this early planning stage.  Other 

aspects will need to be carried through detailed design and construction, to the operation of the 

site.  This strategy sets the scene for the considerations to be made at this stage, and the best 

practice that should be carried through by future developers of the site. 

The strategy is made up of the following chapters: 

Introduction 

National policy around sustainable development is set out within Securing the Future, the UK 

Strategy for Sustainable Development, the principles of which are carried through at a regional 

level within the London Plan and associated Supplementary Planning Guidance.  At a local level 

the London Borough of Barnet’s Three Strands Approach sets out the vision to Protect, Enhance 

and Grow within the borough, whilst the London Borough of Barnet (LBB) Sustainable Design and 

Construction Supplementary Planning Document sets out the key requirements for sustainable 

development within the borough.  Site specific sustainability aims are described within the Mill Hill 

East Area Action Plan, as Policy 14: Creating a Sustainable Development. 

Energy 

The low carbon supply and efficient use of energy is a central element of sustainability policy.  A 

full Energy Demand Assessment and Energy Strategy are described following the requirements of 

both the Mayoral and LBB guidance. 

A model representing the proposed parameter plans are used to establish an Energy Strategy for 

the proposed development.  The strategy can be summarised as: 

¶ A centralised energy supply to the south area: District Heating network served by 

a single Energy Centre.  The Energy Centre to contain a gas fired CHP as the 

primary heat supply plant.  The renewable element to be provided by a biomass 

boiler. 

¶ A decentralised supply to the north area: based on supply of heat to individual 

buildings from solar thermal panels backed up with air-source heat pumps. 

¶ It is believed that this strategy will enable the site to meet the requirement to supply 

20% of the site energy demands from on site renewable sources.  It will also allow for 
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future proofing the development as renewable energy technologies become 

technically and economically viable. 

Sustainable Design 

The policy requirements and strategic response to sustainable design are set out, under the 

following headings.  

¶ Reuse of Land and Buildings 

¶ Conserve Energy, Water and Other Resources 

¶ Reduce Noise, Pollution, Flooding and Microclimatic Effects 

¶ Conserve and Enhance the Natural Environment and Biodiversity 

¶ Promoting Sustainable Waste Behaviour 

¶ Promoting Sustainable Transport 

Strategic proposals are defined that reflect the current level of design within the parameter plans, 

but also reflect the requirements to be carried through detailed design, construction and operation 

of the site. 

Monitoring and Management 

A range of sustainability tools are to be utilised to help deliver a more sustainable development.  

These include: 

¶ Code for Sustainable Homes 

¶ BREEAM 

¶ London Sustainability Checklist. 

The aim is to use these tools, in conjunction with this strategy to establish a Sustainability 

Management System to monitor performance throughout the development of this site.  In this way, 

the strategic aims can be transferred to practical outcomes in a systematic way, including the 

allocation of appropriate roles and responsibilities. 
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1 INTRODUCTION 

1.1 Background 

This Environmental Sustainability and Energy Strategy forms part of the Strategic Development 

Framework for Mill Hill East (MHE). It describes how the outline planning proposal for MHE will 

meet the local and regional policy objectives for environmental sustainability and energy.    The 

context of this strategy within the Strategic Development Framework is described within Figure 1 

below.  

 

Figure 1:   Strategic development framework structure 

The Area Action Plan (AAP) for MHE includes the requirement for an Energy Strategy (AAP Policy 

MHE18).  A Sustainability Statement is required by the London Borough of Barnet (LBB) 

Supplementary Planning Document (SPD) on Sustainable Design and Construction.  The London 

Plan requires an Energy Strategy to form part of an overall Sustainability Statement.  Policy 4A.3 

of the London Plan requires a statement on the potential implications of the development on 

sustainable design and construction.   This document aims to meet all these policy requirements, 

and aims to reflect the sustainability requirements to a level applicable to the current outline 

planning proposals. 

The Strategy has also been developed with due consideration of: 

¶ The London Plan, Spatial Development Strategy for Greater London, Mayor of 

London (February 2008); 

¶ Sustainable Design and Construction, The London Plan Supplementary Planning 

Guidance, Mayor of London (May 2006); 
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¶ Barnet Unitary Development Plan, London Borough of Barnet (Adopted May 2006);  

¶ Mill Hill East Area Action Plan, Local Development Framework, London Borough of 

Barnet (May 2009); 

¶ Barnet Sustainable Design and Construction Supplementary Planning Document, 

Local Development Framework, London Borough of Barnet (June 2007); 

¶ A Sustainable Community Strategy for Barnet 2006 – 2016, Barnet Local Strategic 

Partnership, London Borough of Barnet (2006); 

¶ Barnet Corporate Plan 2008 / 09 – 2011/12, London Borough of Barnet (2008); 

¶ The Three Strands Approach, London Borough of Barnet (2004). 

1.2 Strategy Aim 

The aim of this document is to describe the environmental sustainability and energy policy 

requirements applicable to MHE, and how they will be achieved, where applicable, within the 

context of the proposed outline planning proposals. 

Many environmental sustainability and energy policy requirements can be addressed at this early 

planning stage.  Others will need to be carried through detailed design to construction and 

operation of the site.  This strategy sets the scene for the considerations made at this stage, and 

the best practice that should be carried through by future developers. 

1.3 Strategy Format 

This strategy is split into four sections as follows: 

¶ Introduction – The introduction provides background to the strategy, describes the 

applicable sustainability policy and provides a summary description of the site itself. 

¶ Energy – The supply of low and zero carbon energy is an important aspect of 

environmental sustainability.  It is therefore addressed in full within this section, in 

order to meet applicable policy requirements. 

¶ Sustainable Design – This section describes the policy in relation to Sustainable 

Design, including energy efficiency (as apposed to energy supply).  The strategy at 

outline design is described, as well as identifying the opportunities to be carried 

through detailed design, construction and operation of the development. 

¶ Monitoring and Management – It is important that the sustainability aspects of any 

development are monitored and managed in a proactive way.  This final section 
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summarises the proposed approach, including the sustainability tools to be used to 

assess performance. 

Throughout the strategy, policy commitments are included within green shaded boxes; any useful 

explanatory text is shown in grey shaded boxes. 

1.4 Policy Context 

To provide a policy context for MHE, it is important to consider national policy and its overarching 

influence. Securing the Future (March 2005), the UK Government Sustainable Development 

Strategy, sets out the guiding principles of sustainable development from a UK perspective 

(Figure 2).  It also describes the priority areas for action, which can be summarised as: 

¶ Sustainable Consumption and Production; 

¶ Climate Change and Energy; 

¶ Natural Resource Protection and Environmental Enhancement; and 

¶ Sustainable Communities. 

 

Figure 2:  ‘Securing the Future’ – guiding principles 

Any new development has an important role to play in each of the Securing the Future priority 

areas.  Many further strategies, guidance and plans support the UK’s sustainable development 

aspirations. 

Planning Policy Statement (PPS) 1:  Delivering Sustainable Development (2005) describes 

sustainable development as a core principle underpinning planning.  It highlights the role of 

planning in facilitating sustainability objectives and to improve quality of life through: 

Living Within 
Environmental Limits 

Ensuring a Strong, 
Healthy and Just 

Society 

Achieving a Sustainable 
Economy 

Promoting Good 
Governance 

Using Sound Science 
Responsibly 
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¶ making suitable land available for development in line with economic, social and 

environmental objectives to improve quality of life; 

¶ contributing to sustainable development; 

¶ protecting and enhancing the natural and historic environment, the quality and 

character of the countryside and existing communities; 

¶ ensuring high quality development through good and inclusive design, and the 

efficient use of resources; and; 

¶ ensuring that development supports existing communities and contributes to the 

creation of safe, sustainable, liveable and mixed communities with good access to 

jobs and key services for all members of the community. 

In addition to PPS1, Planning Policy Statement: Planning and Climate Change - Supplement 

to Planning Policy Statement 1 (2007) offers further guidance by setting out how planning, in 

providing for new homes, jobs and infrastructure needed by communities, should help shape 

places with lower carbon emissions and resilient to climate change. This PPS supplement 

therefore aims to set out how regional and local planning can best support achievement of the 

zero-carbon targets alongside meeting community needs for economic and housing development. 

 

Planning Policy Statement: Eco-towns - A supplement to Planning Policy Statement 1 

(2009) supports PPS1 by setting out a range of minimum standards which are more challenging 

and stretching than would normally be required for new development. Many of the principles and 

stretching standards required by this PPS supplement could potentially be adopted by other 

developers as a way of meeting the wider objectives of the Planning Policy Statement on Climate 

Change planning policy.  

 

Planning Policy Statement 22: Renewable Energy (2004) sets out the Government's planning 

policies for renewable energy, which planning authorities should have regard to when preparing 

local development documents and when taking planning decisions. Policies in this statement 

cover technologies such as onshore wind generation, hydro, photovoltaics, passive solar, biomass 

and energy crops, energy from waste (but not energy from mass incineration of domestic waste), 

and landfill and sewage gas. 

 

Planning Policy Statement 25: Development and Flood Risk (2006) sets out Government 

policy on development and flood risk. The aims of this PPS are to ensure that flood risk is taken 

into account at all stages in the planning process to avoid inappropriate development in areas at 

risk of flooding, and to direct development away from areas of highest risk. Where new 
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development is, exceptionally, necessary in such areas, policy aims to make it safe, without 

increasing flood risk elsewhere, and, where possible, reducing flood risk overall. 

 

Planning Policy Statement 3: Housing (2006) underpins the delivery of the Government's 

strategic housing policy objectives and the goal to ensure that everyone has the opportunity to live 

in a decent home, which they can afford, in a community where they want to live. This PPS has 

been developed in response to recommendations in the Barker Review of Housing Supply in 

March 2004. It reflects the Government’s commitment to improving the affordability and supply of 

housing in all communities, including rural areas, informed by the findings of the Affordable Rural 

Housing Commission.  

 

The Government’s vision for sustainable communities is set out in Sustainable Communities – 

Building for the Future (February 2003), which describes the vision to co-ordinate efforts to bring 

about development to meet economic, social and environmental needs both for future generations 

and for now.   

1.5 Regional and Local Policy Context 

The London Plan (February 2008) provides the regional planning policy context for Barnet and 

together with the London Borough of Barnet (LBB) Unitary Development Plan, forms part of the 

adopted Development Plan.   

The London Plan Policy 2A.1 relates specifically to Sustainability criteria and sets a number of 

aims to use in developing Sub Regional Development Frameworks, UDPs and planning 

applications in order to help reduce the consumption of resources, cut greenhouse gases and 

contribute to the good health of Londoners. The main criteria are listed below: 

¶ Optimising the use of previously developed land and vacant or underused buildings; 

¶ Using a design-led approach to optimise the potential of sites; 

¶ Ensuring that the development occurs in location that are accessible to amenities; 

¶ Ensuring that development takes account of the capacity of existing or planned 

infrastructure; 

¶ Taking account of physical constraints of the development of land, including flood 

risk; and 

¶ Taking account of the impact that the development will have on London’s natural 

resources, environmental and cultural assets. 



  Inglis Consortium 
Mill Hill East  

Environmental Sustainability & Energy Strategy 
 

Page 6 

Section 4 of the London Plan contains policies that contribute to the six objectives of the plan with 

particular focus on Objective 6: to make London a more attractive, well designed and green city 

and Objective 4: to promote social inclusion and tackle deprivation and discrimination. Section 4a 

of the Plan further focuses on London’s use and management natural resources and includes the 

policies’ listed below, which aim to contribute towards making London exemplary, a place that 

uses natural resources more efficiently, increases its re-use of resources and reduces levels of 

waste and environmental degradation.  

Policy 4A.1 Tackling climate change 

Policy 4A.2 Mitigating climate change 

Policy 4A.3 Sustainable design and construction 

Policy 4A.4 Energy assessment 

Policy 4A.5 Provision of heating and cooling networks 

Policy 4A.6 Decentralised energy; Heating, Cooling and Power 

Policy 4A.7 Renewable energy 

Policy 4A.8 Hydrogen economy 

Policy 4A.9 Adaptation to climate change 

Policy 4A.10 Overheating 

Policy 4A.11 Living roofs and walls 

Policy 4A.12 Flooding 

Policy 4A.13 Flood risk management 

Policy 4A.14 Sustainable drainage 

 

The London Plan Policy 4A.3 relates specifically to sustainable design and construction which is 

based on the following.  

1. Re-use land and buildings; 

2. Conserve energy, materials, water and other resources; 

3. Ensure designs make the most of natural systems both within, in and around the 

building; 

4. Reduce the impacts of noise, pollution, flooding and micro-climatic effects; 

5. Ensure developments are comfortable and secure for users; 
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6. Conserve and enhance the natural environment, particularly in relation to biodiversity;  

7. Promote sustainable waste behaviour in new and existing developments. 

This section sets the context for the Sustainable Design and Construction Supplementary 

Planning Guidance. 

The Mayor’s Supplementary Planning Guidance for Sustainable Design and Construction 

(May, 2006) supports the implementation of the London Plan and provides guidance on the way 

that the seven principles identified above can be implemented to meet the London Plan 

objectives. This guidance sets essential standards that apply to all major developments in London 

and a second tier of ‘Mayor’s preferred’ standards indicating more exemplary approaches that can 

be followed but are not yet policy requirements.  

LBB has a UDP in place covering 2006 – 2016. The Council are in the process of developing a 

Local Development Framework (LDF), which will ultimately replace the UDP.  

The principle policies are set out in the London Plan and UDP as the overarching documents.  

Further explanation and guidance is provided within Supplementary Planning Documents (SPDs).   

The LBB Sustainable Design and Construction Supplementary Planning Document (June, 

2007) is a response to this wider appreciation of the importance of sustainable design, seeking to 

set out how it should be applied within the local planning framework for Barnet. It focuses on three 

of the four priority areas as described in Securing the Future: natural resource protection and 

environmental enhancement; climate change and energy; and sustainable communities.  It is also 

supported by the Borough’s Three Strands Approach – Protect, Enhance and Grow. This is 

central to thinking on Sustainable Development in the Borough and it has been developed to 

‘preserve all that is excellent about Barnet, the aim of which is to make it a sustainable place 

which people can choose to live in, work in and visit’.   

Through the Three Strands Approach, the council has developed a long-term development 

strategy for the borough which underpins other important policies, such as Barnet’s Sustainable 

Community Strategy.  It has been interpreted in the UDP as achieving a more efficient re-use of 

land and encouraging:   

¶ Protection of natural resource including the green belt;  

¶ Enhancement and preservation of the built environment; and  

¶ Growth of well connected, higher-density, mixed use development in locations that 

are appropriate, which reduce traffic generation and have good public transport 

accessibility. 
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The Mill Hill East Area Action Plan (May 2008) seeks to support: 

¶ The protection and enhancement of the suburban character of the area;  

¶ The objective of building a sustainable community; and  

¶ The strategic development targets set by the London Plan. 

The key strategic priorities of relevance to the future development and role of MHE are 

summarised within Mill Hill East AAP as follows: 

¶ Creating sustainable, safe and well designed development and a new high quality 

‘suburban place’; 

¶ Promoting increased use and improvements to public transport; 

¶ Promoting more intensive forms of development in areas well served by public 

transport; 

¶ Realising the environmental and wider value of open space; 

¶ Promoting high quality architecture and urban design in character with the quality 

suburban location; and 

¶ Supporting sustainable communities. 

The Mill Hill East Area Action Plan (AAP) (2009) establishes Policy MHE14: Creating a 

Sustainable Development: 

¶ Residential Development – Required to achieve a minimum of Level 4 Code for 

Sustainable Homes.  The required code level will be increased with the ultimate 

objective of achieving Level 6 and to be zero carbon by 2014. 

¶ Non-Residential Buildings – Commercial and community buildings to achieve a 

BREEAM Excellent rating. 

¶ Materials – Construction materials to achieve A+ to D from the BRE Green Guide to 

Specification (2008). 

¶ Drainage – SUDS to be incorporated with guidance from the Environment Agency 

and Thames Water.  Green and brown roofs to be used where appropriate.  

Provision for grey water recycling.  Drainage Strategy to be prepared. 

¶ Energy – 20% of all energy requirements to be met from renewable technologies.  

An Energy Strategy to be prepared in relation to Energy Infrastructure. 
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¶ Waste – 50% of waste within the AAP area to be recycled or composted by 2010, 

rising to 60% by 2015. 

¶ Sustainable Infrastructure – Minimum of 0.5 ha for the provision of sustainable 

infrastructure.   

1.6 Site Context 

The site comprises approximately 33.6 hectares (83 acres), and is located in the area of Mill Hill, 

within the London Borough of Barnet.  The site boundaries adjoin Frith Lane to the east, Bittacy 

Hill to the west, and Partingdale Lane to the north.  Mill Hill East Underground Station is 

immediately to the South of the site, and provides a link to central London via the Northern Line.   

Beyond Partingdale Lane to the north is Metropolitan Green Belt land, which extends to the east 

with a Scout Camp and woodland within the site being part of the Green Belt.  To the north there 

is limited development of large detached houses and a terrace of cottages to the northern side of 

Partingdale Lane.  To the east of the site is Finchley Golf Course, and Dollis Brook runs north to 

south along the eastern boundary. 

To the west is an area of suburban housing, and to the south the Underground Station is in an 

elevated position, providing a physical barrier.  Beyond the station the recent mixed use 

redevelopment of a former Gas Works is surrounded by further suburban housing. 

The site (as part of a wider 48 hectare area) is designated as an Area for Intensification in the 

London Plan and North London Sub-Regional Development Framework.  It is also (as part of a 

wider 40 hectare area) allocated for residential led development in the LBB UDP (2006) – Policy 

H29.  Subsequent to the LBB UDP, the LBB Local Development Framework includes a focused 

AAP for MHE, providing detailed policies for the development of the area, setting out the 

aspiration for a high quality, sustainable community within this suburban area. 

The current land use for the site includes a former MOD barracks and locally listed Officer’s Mess, 

former married quarters, a council depot and recycling area, and to the east a Scout Camp and 

woodland. 
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2 ENERGY 

2.1 Policy Background and Requirements 

A key requirement for this Strategy is to ensure that the energy demands of the development can 

be met reliably, and that the energy supply system is installed and operated in accordance with 

the environmental objectives set by regional and local policy, referring to the Mayor’s London 

Plan, the Mayor’s and Barnet’s Supplementary Planning Documents in relation to Sustainable 

Design and Construction, and the requirements set by the MHE AAP. It therefore includes an 

Energy Demand Assessment and an evaluation of the strategies to meet policy requirements 

The policy requirements for an Energy Strategy are outlined below: 

The Mayor’s London Plan (2008) climate change policies set out in Chapter 4A collectively 

require developments to make the fullest contribution to tackling climate change by minimising 

carbon dioxide emissions, adopting sustainable design and construction measures, prioritising 

decentralised energy supply, and incorporating renewable energy technologies with a target of 

20% carbon reductions from on-site renewable energy 

 

The GLA SPG: Sustainable Design and Construction (2006) outlines both the essential 

standards and Mayor’s Preferred Standards, those relevant to this Energy Strategy are outlined 

below: 

Essential Standards: 

¶ Carry out energy demand assessment;  

¶ Major commercial and residential development to demonstrate that consideration 

has been given to the following ranking method for heating and where necessary, 

cooling systems: 

¶ Passive design; 

¶ Solar water heating; then 

¶ Combined heat and power for heating and cooling (i.e. trigeneration) preferably 

fuelled by renewables; then 

¶ Heat pumps; and then 

¶ Gas condensing boilers 

¶ Carbon emissions from the total energy needs (heat, cooling and power) of the 
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development should be reduced by at least 10% by the on-site generation of 

renewable energy. 

Mayor’s Preferred Standards: 

¶ All developments to demonstrate that consideration has been given to the following 

ranking method for heating and where necessary for cooling systems and should 

incorporate the highest feasible of the following options: 

¶ Solar water heating; then 

¶ Combined Heat and Power/ Trigeneration; preferably fuelled by renewables; then 

¶ Community Heating. 

 

The London Borough of Barnet SPD: Sustainable Design and Construction (2007) section 

5.2 Energy  Strategy – Buildings (UDP Policy Env1 Efficient Energy Production, Env2 Energy 

Efficient Design) indicates that: 

“The Council requires all major and large scale developments to provide a carbon reduction 

Strategy in support of planning applications. This Strategy  must show how the development will 

deliver a minimum of 20% reduction in carbon emission from total energy needs (heat, cooking 

and power) of the development through on-site generation of renewable energy”; and that 

“All multiple-unit and mixed use schemes to use centralised heating (and where applicable 

cooling) systems and shall not be ‘all-electric’, unless it can be proven by the planning applicant 

that their complete design will emit less carbon than an equivalent centralised scheme”.  

It also indicates that the Carbon Reduction Strategy should also include: 

 “the identification of renewable energy technologies that can be provided on-site which can lead 

to a minimum further 10% reduction in carbon emissions”. 

 

 

The Mill Hill East AAP Policy MHE14 (2009): Creating a Sustainable Development indicates 

that to  achieve the highest standards in sustainable design and construction the following 

standards must be met in relation to energy infrastructure:  

¶ Residential Development: Residential development will be required to achieve a 

minimum of Level 4 as set out in the Code for Sustainable Homes. The required 
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code level will be increased during the plan period with the ultimate objective of 

achieving Level 6 and to be zero carbon by 2014.  

¶ Energy: 20% of all energy requirements should be met from renewable 

technologies in accordance with strategic policy. An Energy Strategy will be required 

to detail the requirements for strategic energy infrastructure to support the AAP 

proposed development. 

¶ Non-Residential Buildings: Commercial and community buildings will be required 

to achieve a BREEAM excellent rating.  

¶ Sustainable Infrastructure: A minimum of 0.5 hectares of land is required for the 

provision of sustainable infrastructure. This may include energy infrastructure 

(including combined heat and power), recycling facilities for local residents or other 

related uses.  

An overarching objective within the Barnet SPG, to minimise the consumption of non-renewable 

energy sources and associated CO2 emissions by buildings and from the occupation of buildings, 

is illustrated through the generic set of principles to ‘be lean, be clean and be green’ in the 

Mayor’s updated London Plan (2008). 

The essence of this philosophy is that the first stage of design is to be lean: use less energy by 

minimising the energy required to operate a building and utilising natural resources and smart 

design to minimise energy consumption (e.g. building orientation, insulation and ventilation). The 

next stage is to be clean: supply energy efficiently by ensuring that the energy that is 

consumed is minimised by utilising high efficiency plant as well as high quality controls. Lastly, be 

green: use renewable energy by ensure that opportunities are harnessed for deriving renewable 

energy from the local environment around the buildings (e.g. solar water heating, photovoltaics, 

wind turbines).   

The ‘lean, clean, green’ approach is echoed throughout this document with the ‘clean’ and ‘green’ 

aspects covered within this chapter,  The ‘lean’ aspects, to facilitate a reduction in overall energy 

use, are described in Section 3: Sustainable Design. 



  Inglis Consortium 
Mill Hill East  

Environmental Sustainability & Energy Strategy 
 

Page 13 

Figure 3:   Energy hierarchy 

 

 

Source: Adapted from GLA 2004 to reflect updated energy hierarchy in London Plan 2008 

2.2 Strategy Process 

The strategy follows 6 clear steps, reflecting the guidance issued by the GLA and LBB. 

Steps 
1.  2.  3.  4.  5.  6.  
Basis of 
Design 

Energy 
Demand 
Assessment 

Selection of 
Low Carbon 
Energy 
Supply 
Strategy 

Primary Plant 
Selection & 
Sizing 
Optimisation 

Energy Balance 
Modelling, 
Renewable 
Energy 
Contribution & 
C02 Emissions 
Analysis 

Conclusions & 
Recommendations 

It presents the information used as a base for the outline planning proposal, and explains the 

procedure for the generation of load profiles and the way in which peak and annual demand 

figures for heating and electricity were derived. Furthermore, it details the results of the energy 

supply options appraisal from a technical and environmental point of view, and proposes the mix 

of low carbon technologies that should be considered at the detailed design stage. 
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2.3 Overview - Low to Zero Carbon Energy 

The Energy Strategy is based on meeting the heating and electricity demands of the development 

via decentralised low carbon energy solutions, to comply with Code for Sustainable Homes (CSH) 

Level 4 prior to 2014, and to allow for futureproofing of the system. Cooling demands for the 

residential component and the school are assumed to be dealt with through the application of 

energy efficient building design without the requirement for mechanical chilling, while the non-

commercial components are supplied with cooling via highly efficient electric chillers located in 

each premises. 

A number of options for the supply of low carbon energy were considered.  Options included more 

than one Energy Centre to supply the entire site via district heating (DH), as well as various 

renewable technologies. The options were assessed in detail and narrowed down to six potential 

scenarios, as follows: 

¶ Scenario A: single Energy Centre for the entire site. 

¶ Scenario B: two Energy Centres: one for the north area and one for the south area. 

¶ Scenario C: three Energy Centres: one for the north-east area, one for the north-

west area and one for the south area. 

¶ Scenario D: single Energy Centre for the south area and individual renewable 

energy solutions for flat blocks Air Source Heat Pumps (ASHP and solar thermal) and 

houses Ground Source Heat Pumps (GSHPs) on the north area. 

¶ Scenario E: single Energy Centre for the south area and individual renewable 

energy solutions for flat blocks and houses (ASHP and solar thermal) on the north 

area. 

The sustainability performance of these scenarios assessed can be summarised as follows: 

¶ It has been demonstrated that neither Scenarios A, B nor C would meet the 

planning requirements with regard to the renewable energy target, and in their own 

right are less viable than the other two scenarios.  

¶ Although Scenario D meets the planning requirements and could potentially be the 

cheaper option, its technical feasibility requires further assessment. Key technical 

issues associated with GSHPs installations in large developments such as MHE that 

must be addressed include: 
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¶ Space available to install the required pipework to enable extraction of 

sufficient heat to make a reasonable contribution to both energy 

demands and reductions in CO2 emissions. 

¶ Proximity between installations to ensure their performance is not 

affected and permafrost in the soil does not occur as a result of heat 

extraction. 

¶ The ground at MHE appears to be prone to saturation, which could 

significantly affect the performance of the system. 

¶ Scenario E is the most feasible solution from a technical, environmental and 

economic point of view and hence is proposed as the way forward in meeting the 

development’s low carbon energy needs, in line with planning requirements. 

Scenario E consists of a single Energy Centre in the south area of the site. This Energy Centre 

would include a centralised energy supply from:  

¶ Gas-fired Combined Heat and Power (CHP) coupled with DH; and  

¶ Biomass boilers supplying heat to dwellings connected to the DH network. 

Simultaneously, dwellings located in the north area will be serviced by a decentralised energy 

supply consisting of: 

¶ Solar thermal panels coupled with air-source heat pumps at dwellings not connected 

to the DH network. 

The following renewable energy technologies have been excluded from the preferred energy 

strategy: 

¶ Solar photovoltaic (PV): competes with solar thermal for the roof space, which is 

considered a more suitable technology for the development. It is also a very capital 

intensive technology that would achieve marginal benefits with regard to CO2 

emissions compared with other technologies. 

¶ Small-scale wind: as with solar PV, it will also compete with solar thermal for the roof 

space and would achieve lesser CO2 reduction benefits. In addition, the performance 

of small-scale wind in an urban environment is considered moderate to low, making it 

an expensive technology in terms of £/tonne CO2 saved. 

¶ Large-scale wind: although it might be possible to install a large-scale wind turbine 

near the development, it is considered unsuitable at this stage as in order to realise 

its carbon benefits, a private wire network to supply the electricity generated to the 

development would also be required. 
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¶ Ground source heat pumps: GSHPs were assessed for buildings not connected to 

the DH (including the school) in order to maximise the benefits associated with the 

CHP operation. It was found that the area available to install GSHPs is limited; hence 

they cannot meet 100% of the heating demand. For this reason gas boiler back-up is 

required, which overall resulted in a less attractive option than solar thermal and air 

source heat pumps. 

The level of carbon emissions associated with the proposed development in relation to its carbon 

emissions, as a result of implementing Scenario E, the proposed option, is summarised in Table 1 

below, split in line with the Mayor’s Energy Hierarchy, Lean, Clean and Green. 

Table 1:   Summary of carbon emissions 

Energy 
Hierarchy 

Carbon emissions Comment 

tCO2 p.a. % kg CO2/m
2  

Base 9,179 100% 41 Development complies with 2006 Building 
Regulation standards 

Lean 7,237 79% 33 
Application of energy efficient building 
design to improve building regulation 
standards  

Clean  5,819 63% 26 Supplying energy efficiently with CHP 
systems. 

Green  4,930 54% 22 
Incorporation of biomass boilers and 
building integrated renewables into the 
scheme. 

 

It is therefore expected that Scenario E, a combination of Energy Centre with gas CHP and 

biomass boilers to the south of the site, with the more dispersed housing to the north utilising solar 

thermal and air source heat pumps, will not only exceed the minimum 10% carbon reduction set 

by the Mayor’s Energy Strategy and Sustainable Design and Construction SPG document but the 

modelling suggests  that, in addition, it is expected to achieve the 20% renewable energy target 

aspired to by the London Plan, Barnet SPD and the MHE AAP. The overall development is 

predicted to achieve a 46% reduction in carbon emissions and resulting in meeting and exceeding 

those standards required for CSH Level 4. However, to meet the future requirement for CSH Level 

6, a zero carbon development, will require additional renewable electricity generation technology 

to offset the carbon emissions associated with the imported electricity required by the air source 

heat pumps and other onsite electricity uses.  
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2.4 Area Plan 

The design is based on a theoretical number of dwellings and area schedule based around the 

proposed parameter plans and summarised in Table 2.  These numbers are subject to change 

and simply provide a basis for the current assessment. 

Table 2:  Residential area breakdown 

Dwelling type No. units Area (m2) 

Houses 517 132,760 

Flats 1,657 81,838 

Total 2,174 214,597 

 
24% of the individual dwellings are houses, with 76% being flats. The development will include a 

relatively small non-residential component, which would comprise of a school, retail premises, 

offices and employment. The specific details of each of these building types are to be confirmed; 

nonetheless Table 3 provides a summary of their areas based on information available to date. 

Table 3:   Non-residential area breakdown 

Building type Area (m2) 

School 3,430 

Retail 1,100 

Offices and Employment 3,470 

Total 8,000 

 
The areas given above were used to estimate energy demands based on the benchmarks shown 

in Table 4. 
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2.5 Energy Benchmarks 

To assess the level of energy demand, energy benchmarks are used to provide a typical measure 

of energy consumption and peak energy demand for various land uses within the development. 

Parsons Brinckerhoff has estimated these benchmarks for the assessment (in kWh/m2/year) and 

they have been summarised below in Table 4. It is important to note that these are simply 

benchmarks to facilitate the analysis. 

Table 4: Summary of energy demand benchmarks 

Building type 
Heating (kWh/m2) Cooling Electricity (kWh/m2) 

BR 
2006 

Pre 
2014 

Post 
2014 (kWh/m2) BR 

2006 
Pre 

2014 
Post 
2014 

C3 Residential 79 48 37  55 55 44 

A1-A5 Retail 56   97 55   

B1 Employment 67   63 54   

D1 Education 95    25   
The table above should be considered on the basis of the following statements: 

Residential benchmarks for the an energy efficient design (‘lean’ case) are based on energy 

efficient modelling results for typical dwellings that would meet BR20061 (for the ‘base’ case), 

CSH Level 4 (prior to 2014) and Level 6 standards (after 2014). 

These benchmarks have been utilised in place of detailed dwelling emissions rates at this stage of 

the site design due to the availability of only basic outline plans of the dwelling designs. This is 

based on recent and current projects in which Parsons Brinckerhoff is involved. 

As a result, the CSH Level 4 target has been ascertained by using these benchmarks from which 

the overall annual energy consumption and associates baseline carbon emissions are calculated. 

This is explained further in Section 2.6. 

                                                   
1 Based on weighted averages from EST Guide CE190 page 17 
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¶ All non-residential benchmarks were taken from CIBSE Guide F and are assumed to 

achieve ‘good practice’ standards as follows: 

A1-A5 type buildings assumed to be high street agencies ('worst case scenario'). 

B1 type buildings assumed to be average between standard air conditioned and naturally 

ventilated offices. 

D1 type buildings assumed to be primary schools. 

¶ Electricity benchmarks for non-residential buildings include the cooling demands 

which are assumed to be met by electric chillers. 

It is recognised that specific modelling of the buildings within the development is useful for energy 

modelling purposes.  As this application is for an outline design, there is insufficient detail to allow 

realistic detailed modelling at this stage. 

2.6 Energy Demands and Carbon Footprint 

Based on these energy benchmarks and floor areas, the overall annual energy consumption and 

associated baseline carbon emissions for an energy efficient design (‘lean’ case) were calculated 

for the entire development as shown in Table 5. The ‘lean’ case emissions assume that heating is 

supplied by gas boilers with an efficiency of 86%, cooling is met by electric chillers with a 

Coefficient of Performance of 3.5, and electricity is imported from the grid. 

 

Coefficient of Performance (COP) is the efficiency ratio of the amount of heating or cooling 

provided by a heating or cooling unit to the energy consumed by the system. With a COP of 3.5, for 

every unit of electricity the unit consumes during operation, 3.5 units of heat energy is produced.  

The ratio simply tells you how much heat or cooling you can achieve from each unit of energy.  The 

higher the Coefficient of Performance the more efficient the system. 
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Table 5:  Summary of ‘Lean Case’ energy demands and carbon emissions 

Building type 
Heating Cooling  Electricity Total carbon emissions 

kWh p.a. kWh p.a. kWh p.a. tCO2 p.a. kg CO2/m
2 

C3 Residential 9,702,210   11,204,392 6,917 32 

A1-A5 Retail 61,600 30,486 60,500 52 48 

B1 Employment 232,490 62,460 187,380 158 45 

D1 Education 325,850   85,750 110 32 
TOTAL 10,322,150 92,946 11,538,022 7,237 33 

Figures 4 and 5 present a breakdown of the energy demands and baseline carbon emissions by 

building type respectively. As illustrated in these figures, the residential component of the 

development accounts for a significant proportion of the overall energy demand (94% with respect 

to heating and 97% with respect to electricity), and the overall carbon footprint (96%). The other 

buildings make a marginal impact to the development’s carbon footprint. 

It is highlighted that as the detailed design is progressed and building materials and systems 

specified, the energy consumption figures will evolve and consequently provide a final energy 

demand and carbon footprint performance which may differ from this report. Nonetheless, this 

initial assessment provides a baseline from which to evaluate the contribution of low to zero 

carbon (LZC) technologies to the overall energy demand. 

Figure 4:  Energy demand breakdown by building type 
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Figure 5: Baseline carbon emissions breakdown by building type 

 

2.7 Heating Demands 

The demands on heating can be separated into two distinct services: 

¶ space heating; and  

¶ hot water.  

Both are a function of building occupancy to some extent, but space heating is also normally a 

direct function of the volume that must be heated, i.e. the area of the rooms within the dwelling. 

Demand for hot water reflects the building type and the number of people living in that dwelling. 

Parsons Brinckerhoff has assumed a proportional share for each based on previous project 

experience - these assumptions are outlined in Table 6 below.  These figures are applicable to 

both houses and flats, as they illustrate a proportional split.  As noted above, the absolute figures 

will depend on the size of the dwelling and number of people resident. 

Table 6: Summary of heating split 

Building type 
Heating Split (%) 

Space Heating Hot Water 
C3 Residential (pre 2014) 24% 76% 

C3 Residential (post 2014) 2% 98% 

A1-A5 Retail 90% 10% 

B1 Employment 92.5% 7.5% 

D1 Education 90% 10% 

D2 Health 70% 30% 
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In the same manner, heating load profiles have been developed by building type, which are 

depicted in Figures 6 and 7 overleaf. 

Heat Load Profiles illustrate the amount of heat required from different building types 

displayed as a graph to show the fluctuation in demand over a 24 hour period.  

 

Figure 6: Space heating profiles (typical weekday) 

 

 

Figure 7: Domestic hot water profiles (typical weekday) 
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2.8 Electricity Demands 

The electricity demand profiles are not significant in respect of the operation of any on-site power 

generation (from CHP or renewables) as the electricity will be either used on-site via a private wire 

network or exported to the grid and therefore its coincidence with demand is not important. 

Understanding the required amount of on-site electricity is important to quantify the CO2 emissions 

associated with its use and to understand the financial implications of operating on-site generators 

at different times during the day. 

The electricity demand profiles are important in order to predict the overall CO2 emissions 

associated with the site, and to understand the financial implications of operating on-site 

generators at different times of the day.  In relation to the selection and operation of any on-site 

power generation, the aim for any future operator, will be to do so as efficiently as possible.  

Energy generated can be consumed on site via a private wire network, or can be exported to the 

grid (the latter is the more likely scenario). 

2.9 Cooling Demands 

As indicated previously the cooling demands for the site are very small and contribute less than 

0.5% of the base line carbon emissions for the site.  As a result, specific measures to supply these 

demands from low carbon sources have not been investigated at this stage.  The focus during 

detailed design will be on reducing these demands by passive design where possible and any 

remaining cooling requirement will be met with individual building mounted chillers as required. 

STEP 3 LOW CARBON ENERGY SUPPLY STRATEGY 

1.  2.  3.  4.  5.  6.  
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2.10 Key Requirements 

The key requirement of the Energy Strategy is to ensure that the energy demands of the 

development can be met reliably, and that the energy supply system is installed and operated in 

accordance with the environmental objectives set by Inglis Consortium and the local planning 
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requirements set by LBB. To this end, the development needs to ensure that 20% of carbon 

emissions savings are met by renewable energy technologies. 

2.11 Design Principles 

When designing the outline proposals for MHE, the overarching premise of ‘being lean, being 

clean  and being green’ as set out in the Mayor’s energy hierarchy has been followed, and in 

illustrated in more detail within Chapter 3 Sustainable Design. 

2.12 Choice of Low and Zero Carbon Technologies 

The preferred energy supply solution (Scenario E) established through the Options Appraisal for 

MHE illustrates:  

¶ a single Energy Centre in the south area of the site, which will include a centralised 

energy supply from a Gas-fired Combined Heat and Power (CHP) unit and biomass 

boilers, and distributed to selected dwellings via a district heating network; and 

¶ dwellings located in the North area that will be serviced by a decentralised energy 

supply consisting of the solar thermal panels coupled with air-source heat pumps. 

Centralised Energy Supply (South Area) 

The preferred strategy is based upon the delivery of a district heating network operated by a 

single Energy Service Company (ESCO) and served by an Energy Centre located in the southern 

perimeter of the site (see Figure 8 overleaf).  An ESCO is effectively a public or private sector 

organisation that has been set up to either deliver energy efficiency, energy savings and / or 

sustainable energy, through a variety of initiatives, or a particular one such as a CHP scheme.  It 

can also be set up simply to design, build, operate and manage an individual facility.  

It will be a complex evaluation to determine when and what size plant will be installed, with 

detailed costing and lifecycle assessment constantly changing at each phase. Whilst the logistics 

of the programme cannot be guaranteed at this time, the single Energy Centre solution is the 

preferred way forward given the information that is currently available.  

It is important that the preferred ESCO coordinates are confirmed with each developer and all 

individual designers throughout each of the design phases and construction processes to ensure 

full compatibility of designs. This approach will assist in the optimisation and maximum operating 

efficiency of the centralised system. This is particularly important on pipe infrastructure installed 

for future loads as this will be sized based on expected operating parameters. The heating supply 

infrastructure is often a costly element of any proposed community heating solution; however, this 



  Inglis Consortium 
Mill Hill East  

Environmental Sustainability & Energy Strategy 
 

Page 25 

can be reduced and optimised if consideration is given to changing the proposals for typical 

dwelling radiator heating circuits.  

Developers should be encouraged to consider solutions such as under floor heating, which can 

significantly reduce return temperatures, thus creating a larger operational temperature 

differential, resulting in smaller flow rates and reduced pipe size. This has the added benefit of 

utilising more CHP heat and maximising the efficiency and effective capacity of any thermal 

storage facility. 

2.13 Main Plant 

The Energy Centre would contain biomass and natural gas fired boilers (for top-up and standby 

duty), plus the CHP unit(s) operating as the primary heat supply plant.  The gas boiler capacity is 

sized to meet the peak heat demand so that a secure supply of heat can be provided at all times, 

even with the CHP unit and / or biomass boiler is not operational.  The Energy Centre will also 

contain the electrical and gas connection equipment, the thermal storage facility and the DH 

equipment, including pumps, water treatment and pressurisation system. 

The Energy Centre design includes a thermal storage facility, which will help to ensure that the 

CHP runs when the electricity generated has its highest value (i.e. 6am to 12pm) and to improve 

use of low carbon generated heat. Further discussion on thermal storage and its benefits is 

presented below. 

CHP electricity will first be used to power the Energy Centre; however, this will represent only a 

small fraction of the electricity generated, and then exported to the grid. 
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Figure 8:  Centralised energy solution - DH layout 
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2.14 Thermal Storage 

Thermal Storage has been included within the design of the Energy Centre for several reasons as 

outlined below: 

¶ The CHP engine (s) will recover heat from the electrical generation process which will 

be used for the supply to the DH network. In order to maximise efficiency of this 

recovered heat, thermal storage will allow for the heat surplus (caused by variations 

in customer heat consumption over a 24 period) to be stored and the level of heat 

rejection minimised.  

¶ The CHP operational hours can be maximised during the lower heat demand periods 

increasing the system energy efficiency. Electricity prices are highest during daytime 

hours, so it is most beneficial to run the CHP unit instead during as many daytime 

hours as possible. Without thermal storage the CHP unit will automatically turn off if 

there is little or no heat load, so by storing the heat in the thermal store it is possible 

to run the CHP even when the demand for heating/hot water is smaller than that CHP 

heat output. 

¶ Thermal storage in the form of suitably designed hot water storage tank(s) will reduce 

intermittent running of the CHP engine during summer and will allow for an energy 

efficient method of storing heat until the tank is emptied before restarting the system.  

This is because during some summer hours e.g. when the heat demand is low the CHP unit will 

have a heat output that is potentially greater than the expected summer heat demand. Many CHP 

installations can experience difficulty meeting this requirement because a gas-engine cannot 

operate below about 50%-60% of rated output and, in addition, it is preferable to operate spark-

ignition gas engine CHP units nearer to their maximum output to obtain greater electrical 

efficiency and less engine wear per unit of output. Where no thermal storage is installed, if the 

heat demand of the DH network drops below the minimum operating level of the engine then it will 

overheat and its control system will shut it down resulting in intermittent running of the unit.  

By using the hot water storage tank (s) it will allow the site demand for heat and the CHP heat 

output to be independent of one another enabling the CHP plant to be run at full output until the 

thermal store is full and then it can be shut down until the store is emptied before being restarted. 

The store can be seen as a way of storing surplus heat from the engine for use during periods 

when the CHP is off. When the store discharges, the store fills with return water, which can 

therefore also be seen as a store of engine cooling water for use when the engine needs to run. 

The eventual size of the proposed thermal storage facility will need to be confirmed based on an 

optimum solution for the eventual CHP and thermal storage combination, given guaranteed CHP 

outputs from suppliers. 
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2.15 Biomass Store, Handling Facilities and Delivery Strategy 

In addition the CHP(s) biomass boiler(s) would be located in the Energy Centre, supplying a 

proportion of the site heat demand. Their contribution to energy demands and carbon emission 

reductions is indicated in the following sections. Woodchip has been proposed for the 

development as opposed to wood pellets as it is a cheaper and more widely available fuel. 

Woodchip requires more space for storage and handling than wood pellet but at this stage this is 

not considered an issue for the development. An indicative layout for this configuration is provided 

in Appendix A.  Should area allowed for the main Energy Centre become restricted wood pellet 

biomass boilers could be considered instead. 

The use of biomass boilers requires a fuel storage and delivery system to be incorporated into the 

design.  Biomass boiler of the proposed sizes will require significant amounts of woodchip fuel per 

day for winter operation. During the average heat load periods the required deliveries will be 

generally two per week. 

The proposed volume for fuel storage within the Energy Centre is based on heating demands in a 

peak winter week and practical issues regarding the fuel delivery (e.g. truck size, maximum 

number of deliveries per week). The woodchip would be delivered to site in large articulated 

delivery vehicles (e.g. 8 wheeler lorry with 100 m3 fuel capacity) with a “walking floor” so that 

tipping is not required for unloading.  

The delivery vehicle would empty the chip into the store from the docking station at the far end of 

the store, as indicated on the indicative Energy Centre layout drawing in Appendix A. The store 

will be divided into two sections and an automatic crane system will move woodchip from the 

delivered section to the operation section and then into the boiler feed hopper, where it will be 

transferred to the burner via screw or ram. 

2.16 Energy Centre Location 

A key criterion for the location is that suitable access is available for replacement of the major 

plant components, particularly the CHP units. The major plant can be located at a basement level 

if located next to car park areas that would allow suitable access and clearances. The installation 

would need to be across two floor heights to allow for plant heights, etc. particularly for thermal 

storage, which could be 8m or more in height. Thermal stores could be sited outside but this 

would have aesthetic implications.  

The facility would need to cater for bulk delivery of biomass and would therefore require access at 

ground level for an 8 wheeler articulated lorry to back onto an unloading bay. Ideally, this would 

deliver the biomass into a pit at basement level to prevent the need for expensive automated 

mechanical handling facilities to feed the boiler. Based on the plant sizes assessed a nominal 
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area for the Energy Centre would be approximately 630m2 across the two floors to provide space 

for plant to meet the eventual full load to suit all phases (see Appendix A for details).  

Suitable future proofing can be incorporated at the initial construction phase to suit later load build 

up. The aim would be to keep this to a minimum and would be dependent on risk, i.e. would it be 

beneficial to provide a gas connection and electrical import connection suitable for eventual loads 

or would further connections be made as and when the loads are determined, based on the 

phasing programme. This would be a commercial decision for an ESCO that is yet to be agreed. 

Future proofing the remainder would be minimal and would consist of items such as main 

pipework, headers, etc. Space for further flues though the building would need to be allowed for at 

the initial construction to cater for the addition of further CHP and resilience boiler plant. The 

above approximate area relates to the eventual required space, as stated and would therefore 

include areas to accommodate future plant to suit the required load build up. The biomass storage 

would be sized at day one to suit all eventual loads as the only implication on this will be a longer 

duration between deliveries during the early operation.  

2.17 Energy Centre Ventilation Systems and Flue Requirements 

Ventilation requirements at the Energy Centre are driven by three factors: 

¶ Maintaining a comfortable and safe working atmosphere – including the dilution of 

potentially explosive or hazardous fumes as required by DSEAR.  

¶ Removal of excess heat from machinery. 

¶ Supplying combustion air to boilers and engines. 

Ventilation requirements can be met by natural ventilation through openings in the building fabric 

or mechanical ventilation, using fans (as air handling units) to force air into and out of the building, 

or a combination of both. Natural ventilation requires less energy but it can be difficult to provide 

sufficient openings in some areas of the building for the quantity of air required. The ventilation 

openings can also be a source of noise emissions, even when provided with acoustic attenuation 

louvers. Mechanical ventilation is more controllable but will require ductwork within the building to 

distribute the air to the correct areas. 

The Energy Centre will require a flue stack for all flue terminations. The stack height would need 

to be calculated by flue dispersion modelling. The arrangement of the stack is open to further 

modification to suit architectural requirements.  

Gas boilers are expected to require a flue of nominal bore 400mm diameter, plus 50mm of 

insulation. Flues could run beneath the ceiling of the building where they will turn and rise into the 

flue stack. 
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CHP flues are estimated at 250mm nominal bore plus 50mm of insulation. Depending on the air 

dispersion modelling results and specific air quality requirements, treatment of the CHP exhaust 

may be required to reduce NOx emissions. This could be done by installing selective catalytic 

reduction equipment and with the selection of a low NOx CHP system and gas boilers in line with 

an analysis of a background concentration and dispersion air quality assessment including the 

calculation of the appropriate height of the stack. Provision of additional space for the treatment 

equipment would need to be made if this is the case. 

The CHP exhaust will be connected to the heat recovery boiler and from there connected to the 

flue stack. Engine suppliers will be required to advise on flue system design, and to confirm 

whether any additional silencers are required. 

Access will be required to the base of flue risers to facilitate inspection and cleaning. Sampling 

points could be required for continuous flue gas sampling as defined by Environment Agency 

Technical Guidance Note M1. It is also likely that the Environment Agency will require the facility 

to collect periodic samples. Access to the sampling points (at the base and top of the stack) will 

need to be provided. 

2.18 Design Evolution 

As part of the ongoing design and plant optimisation process, during the various phases of the 

programme, an ESCO would be required to co-ordinate requirements and develop/future proof 

their proposed solutions to suit any technology advances as they become technically available 

and commercially viable. 

De-Centralised Supply (North Area) 

Individual houses located in the North area of the site will be supplied with heat via solar thermal 

panels coupled with air source heat pumps. Details of these technologies and the overall strategy 

are outlined below. 

2.19 Solar Thermal Technology 

The Solar thermal technologies utilise the heat from the sun to offset the water heating 

demand of a building. In general, the solar collector (either flat plate or evacuated tube) 

absorbs heat from the sun. The heat is transferred to a working fluid (water or refrigerant), 

which is pumped through the solar collector during periods of high solar radiation. The heat 

absorbed by the working fluid is transferred to the water in a solar storage medium (e.g. a hot 

water tank), either directly or via a heat exchanger. Finally, an electronic control system is used 

to determine when to pump the working fluid to the collector array. The energy delivered to the 
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storage medium increases the temperature of the water stored within. This reduces energy 

input from the conventional system to heat the water to the necessary temperature, which in 

turn reduces the energy bills for the end user. 

It is possible to use solar thermal technology to supply hot water to a number of different building 

types, ranging from individual domestic dwellings to apartment blocks, schools and community 

facilities. For each type of building, an optimum hot water production and distribution configuration 

must be developed. The configuration used has a direct influence on the system efficiency and 

could vary by as much as ±40%. 

Solar thermal systems can be classified according their working temperature range into low, 

medium and high temperature systems. It is very important that the consumption temperatures of 

the hot water system are correctly matched with the collector design range, otherwise the system 

can be penalised with low energy efficiency or unnecessarily high investment costs.  

Figure 9 shows typical efficiency curves for different solar thermal collector types as a function of 

their working temperatures. 

Figure 9:  Solar thermal system efficiency 

 
 

For the domestic hot water (DHW) production the required flow temperature range is between 

40ºC and 55ºC; however, any hot water storage needs to comply with Legionella regulations, 

which states that hot water needs to be maintained between 60-65ºC. This temperature range is 

well within the production temperature capabilities of flat plate collectors. If space heating is to be 
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supplied from a solar thermal system the consumption range temperature varies according to the 

heat emitter element used to provide the service. Underfloor heating, which is the most efficient 

system for use with solar thermal technology, works well with temperatures between 35ºC and 

42ºC, fan coils use temperatures between 40ºC and 55ºC, while conventional radiators need more 

than 60ºC unless they are oversized.  

Normally in the cases where underfloor heating or fan coils are used, regular flat plate collectors 

are the recommended choice. Conventional radiators would normally require the use of evacuated 

tube collectors, Compound Parabolic Concentrating collectors or similar types able to deliver 

medium temperatures (Ó60°C) with reasonable efficiency.  

The supply of space heating using solar thermal is problematic because the maximum space 

heating demand coincides with the period that has the lowest levels of solar energy. In a situation 

where the majority of residential buildings are planned to have three or more storeys, as is the 

case for MHE, there is a physical limitation due to a lack of available roof space for the solar 

thermal collectors. The solar thermal arrays have been sized to provide 70% of the annual DHW 

demand. A solar system designed to provide a higher percentage of the total heating demand of a 

building would generally experience excess production of solar hot water during the summer 

season in addition to requiring an unfeasibly large amount of collector surface area.  

2.20 Air Source Heat Pumps 

Any solar thermal system must be complemented by a back-up installation which will be able to 

provide 100% of the demand in case there is no solar radiation available. This is normally done by 

installing gas boilers or electrical heating systems. In any case the back-up system must: 

¶ be able to modulate its capacity to deliver only what is required; and 

¶ prioritise the use of the solar energy. 

For the MHE, it is proposed to use a combination of solar thermal energy with Air Source Heat 

Pumps (ASHP) in an underfloor heating system. The reasons for that are: 

¶ Working temperatures needed by underfloor heating systems are optimum to achieve 

good COPs for the ASHPs.   

¶ England’s relatively warm winters offer good working conditions to obtain high ASHP 

COP.  

¶ Simplicity of the installations and their ease of combination with the solar thermal 

systems. A number of combined solar thermal/ASHP products are currently available 

on the UK market. 
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Air source heat pumps work on the principle known as “refrigerant cycle”. They are composed 

of four main components: a compressor, an expansion valve and two heat exchangers, one to 

absorb heat from the heat source and one to reject the heat. Basically, heat pumps absorb heat 

from the outside air and move it via a heat transfer medium or refrigerant to be used somewhere 

else. Typical seasonal COP (Coefficient of Performance values for ASHP working at 

temperatures of 40-50°C would be in the range of 3 to 3.5 - meaning for every unit of electricity 

the unit consumes during operation 3 - 3.5 units of heat energy is produced). 

The selected device must be able to be connected to a solar thermal installation with the following 

characteristics: 

¶ it must be able to modulate and adapt its capacity to the current demand taking into 

account the variable demand and the discontinuity of the solar thermal energy; 

¶ it must be optimised to produce hot water at around 50°C with the maximum COP 

possible; and 

¶ it must incorporate a control system which will prioritise the solar thermal production. 

Figure 10 overleaf illustrates a typical system that is proposed to provide domestic hot water and 

space heating to the buildings as a stand-alone sustainable energy solution. The example is for a 

two storey house. 

In essence the system is comprised of: 

¶ Solar thermal collectors: installed with the adequate orientation and tilt they will be 

sized to supply 70% of the total annual DHW demand of the building. 

¶ Hot water storage tank: ideally it should be installed as near as possible to the solar 

array, normally in a roof plant room. The tank will be sized to store the solar energy 

when it is available and cannot be consumed, and will serve as a buffer tank to cope 

with hot water peak demands at winter time. 

¶ Air Source Heat Pump: installed in the plant room of the building and sized to provide 

the total peak load of the building but automatically modulating its output against the 

available solar heat.  

¶ Distribution system: the installation will include a recirculation ring system to prevent 

cold water dead legs. This will provide consumers with an almost instantaneous hot 

water supply. The hot water would be distributed from the hot water storage tank to 

the hot water taps. 

¶ Other equipment: pumps, heat meters and ancillary equipment. 
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¶ Controls: the whole system would be controlled by a Building Management System 

(BMS) which will control the pumps and valves, and will record the energy 

measurements to control the efficiency of the installation and the overall 

consumption. 

Figure 10: Schematic representation of proposed solar thermal/ASHP scheme 

 

STEP 4  PRIMARY PLANT SELECTION AND SIZING OPTIMISATION 

1.  2.  3.  4.  5.  6.  
Basis of 
Design 

Energy 
Demand 
Assessment 

Selection of 
Low Carbon 
Energy 
Supply 
Strategy 

Primary Plant 
Selection & 
Sizing 
Optimisation 

Energy Balance 
Modelling, 
Renewable 
Energy 
Contribution & 
C02 Emissions 
Analysis 

Conclusions & 
Recommendations 

Centralised Energy Supply (South Area) 

The starting point for the selection of appropriate plant for the Energy Centre is the development 

of load profiles for the various supplies as outlined in Step 2. These demands are then used in 

Parsons Brinckerhoff’s in-house energy model to consider a variety of different sizes of plant and 

assess their performance against the environmental targets. 
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2.21 Energy Centre Heating Demand 

The annual heat load duration curve and monthly average load profiles of the heating demand that 

would need to be met by the Energy Centre are shown in Figures 11 and 12 overleaf, with the 

results of the load profile analysis summarised in Table 7.  

Table 7: Energy Centre heating demand 

 

Energy Centre 
Highest average monthly heat 

demand 
Diversified heat peak 

demand 

kW kW 

South Area 9,624 7,045 

The figures allow for hot water demand diversity across the system residential dwellings, but do 

not take into account any diversity on space heating demand, due to non-coincidence of heating 

profiles across different users.  

Figure 11: Annual heat load duration curve  

 
  












































































































