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Notice 
This report was produced by Atkins for East Riding of Yorkshire Council for the specific purpose of 
Appraising the Bridlington AAP energy capacity and renewable energy potential within the framework set out 
in the SPD.   

This report may not be used by any person other than East Riding of Yorkshire Council without East Riding 
of Yorkshire Council’s express permission.  In any event, Atkins accepts no liability for any costs, liabilities or 
losses arising as a result of the use of or reliance upon the contents of this report by any person other than 
East Riding of Yorkshire Council. 
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Executive Summary 
Atkins Carbon Management & Renewables Team has been commissioned to undertake an 
energy appraisal of the Bridlington Town Centre redevelopment proposed by East Riding of 
Yorkshire Council.  The three aims of the study are to: 

a) Provide an overview of the existing supply capacity within Bridlington for both electrical 
and gas networks; 

b) Estimate the expected energy demand from the proposed Burlington Parade and Marina 
development; 

c) Outline the opportunities to develop on-site renewable energy technologies. 

The principle finding from the existing gas capacity supply overview was that the network will be 
capable of meeting the expected energy demand of the new development.  Further analysis will 
be required by Northern Gas Networks to determine changes to supply points and other technical 
measures that would need to be taken to accommodate new buildings.  

Some analysis of the electrical network was previously conducted by Atkins Transmission and 
Distribution where this work was reviewed and compared to the latest available version of the 
Masterplan.  A response to a query, issued by Atkins to YEDL in 2007, stated that the maximum 
electrical capacity in that area was approximately 3,000kVA.  A recent enquiry has been submitted 
to YEDL to carry out an up to date review of the electrical infrastructure, where an 
acknowledgement of the query has been received and a full response is expected in May 2009.  

Assuming that the maximum capacity of 3,000kVA has not decreased since 2007, it has been 
estimated that this capacity will be capable of meeting the electrical demands for the proposed 
development.  However, this assumes that space and hot water heating is supplied by a source 
other than electricity.  If the entire development is to be heated using electricity, then a major 
reinforcement of the network will be necessary which would require significant investment costs.   

As it has already been established that the gas network is capable of meeting the thermal demand 
for the site, it is thus proposed that electricity is not used as the primary heating source.  This will 
minimise the amount of electrical capacity required, diversify the energy mix, and reduce 
investment costs for network upgrades. 

The energy demand assessment for the proposed development is based on estimated floor area 
and expected building use for each building within the development.  The cumulative gross floor 
area of the proposed buildings was calculated to be 75,450m2 and building use includes dwelling 
houses, shops, restaurants, retail and a major supermarket.  The estimated annual electrical 
consumption was calculated to be 11,524MWh per annum and this figure was calculated using 
good practice guidelines from CIBSE Guide F.   

The expected thermal energy consumption for the site also considered good practice guidelines 
from CIBSE Guide F, and also assumed that the buildings would be built in accordance with Level 
3 Code for Sustainable Homes.  A figure of 8,767MWh per annum was calculated for the thermal 
energy demand of the proposed development.   

Eight renewable energy technologies were assessed for their suitability at the proposed 
development: solar thermal; solar photovoltaic; wind power; biomass boilers; heat pumps; small 
scale hydropower; tidal energy; and combined heat and power.  Four of these were shortlisted as 
having the most potential to make a significant renewable energy contribution to the energy 
supply.  The next table summarises the results of the analysis.  
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 Technology Recommended 
Capacity 

Energy Delivered % of 
Site 

Energy 
Demand 

Estimated 
Investment

Electrical Wind Power 
0.85 MW 

Or 
1.75MW 

1982 MWhe 
 

4911 MWhe 

10% 
 

24% 

£1.02million
 

£2.4million 

Thermal Solar Thermal 
1509m2 (943kW) 

Or 
2264m2 (1415kW) 

861 MWhth 
 

1291 MWhth 

4% 
 

6% 

£0.9million 
 

£1.8million 

Thermal Biomass Boiler(s)  
2.7 MW 

 
8,767 MWhth 

 
43% 

 
£350,000-
£500,000 

 

Thermal 
Ground and Air-

Source Heat 
Pumps 

3- 4 MW 7,000 MWhth 35% £2 - £3.5 
million 

 

The energy delivered from wind power will greatly depend on a suitable site being located within a 
reasonable distance to Bridlington town centre.  A wind turbine could be located close to 
Bridlington town centre (e.g. on the seafront) but it is more likely that a site within 3-4km of the 
centre will be found.  From the table above it can be seen that a 1.75MW turbine could potentially 
supply over 20% of the site’s energy demand.   

With regard to thermal energy supply, a number of options have been identified and it is 
recommended that more than one heat generating solution should be employed.  The thermal 
solutions shown in the table above should be taken as mutually exclusive from each other and the 
percentage of site energy demand for each should not be summed.  The recommended capacity 
for each considers the maximum technically feasible capacity for that technology.  In reality a mix 
of technologies should be installed to diversify fuel dependence as far as possible.  Please also 
note that Heat Pump and Biomass boiler technologies require a fuel input (electricity and wood 
fuel respectively) and this needs to be factored into the lifecycle costs of the installation.  Solar 
and Wind technologies utilise ‘free’ and unlimited natural resources.  

It is highly recommended that one or more district heating systems should be considered for this 
development as this form of heat distribution allows many heat generation options to co-exist 
(including conventional gas boilers).  If a district heating system is implemented to supply heat and 
hot water to some of the buildings on site, then biomass boilers integrated with solar thermal 
technology and backup gas boilers is a recommended option.  Heat pumps may be suitable for 
any buildings outside of the district heating system loop and in particular Buildings 4A and 4B 
have been identified as suitable for heat pump systems.   

Each of the above technology recommendations will be subject to further analysis, however, it has 
been shown in the report that the development allows good scope for the integration of renewable 
energy technologies.  From this outline appraisal, based on the assumptions declared in the report 
and the estimated demand, a contribution of between 10% and 30% of energy from sustainable 
sources is achievable for Bridlington Town Centre redevelopment.  

In summary, the report provides the reader with a summary of the energy issues to be considered 
for the Bridlington Town Centre redevelopment and identifies the areas which should be 
considered further.  The report will assist East Riding of Yorkshire Council in the decision making 
process regarding the on-site renewable energy generation target for the AAP.   
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1. Introduction 
1.1 Bridlington Town Centre Area Action Plan (AAP) 

Atkins Carbon Management & Renewables (CMR) understands that East Riding of Yorkshire 
Council (ERYC) wish to redevelop the town centre of Bridlington and its adjacent Marina.  The 
redevelopment proposals are set out by the ERYC on the Bridlington Town Centre AAP, which 
covers a wide area of the town.  The overall aim of the AAP is to lay the foundations for 
Bridlington’s transformation.   

The Bridlington AAP puts forward five strategic objectives for realising the transformation vision1: 

• Reinvigorate the Town Centre and its year round offer so that it meets the needs and 
aspirations of Bridlington’s existing and future residents and businesses, i.e. shops, 
leisure, cafés and restaurants, high quality housing and public space; 

• Create a marina which includes the Harbour and integrates the Harbour and new 
marina with the Town Centre core; 

• Create a good quality, stylish new Town Centre residential offer that is attractive to a 
variety of residential markets; 

• Provide for a range of small business space to unlock demand and growth in the 
office sector; 

• Make the Town Centre easily accessible and comfortably usable all year round; 

These steps build on the progress already made in refurbishing the Spa and improving the offer of 
Bessingby Industrial Estate as part of the Regeneration Strategy.  An aerial photograph of 
Bridlington Town Centre is shown in Figure 1-1.  

                                                      

1 ERYC, “Bridlington Town Centre Preferred Options Area Action Plan”, October 2007, East Riding of Yorkshire Local 
Development Framework 
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Figure 1-1 Aerial photograph of Bridlington town centre and harbour (2008) 

 

To achieve Bridlington’s vision for the future, the Town Centre AAP proposes three major projects: 

1. Burlington Parade, the title for a major retail and housing development scheme that is 
sited so as to renew the area that lies between the railway station and the Harbour.  It 
will be designed to meet Bridlington’s needs over the plan period for additional prime 
shopping facilities, places to eat and drink, and for sustainable, well designed, high 
density housing; 

2. The Marina, which is to embrace the harbour and integrate it into the core of the Town 
Centre, and both improve facilities for the harbour’s existing users and capture the 
demand for sailing berths on the East Yorkshire coast;  

3. the Town Centre Strategic Public Realm Framework, which is to enhance the Town 
Centre’s visual appeal, improve the ease and comfort with which the Town Centre 
can be used and make more of its very special assets to lift the heart and renew 
Bridlington’s image. 

 

The Town Centre AAP is a key step in making all of this possible. Alongside the AAP is a 
Supplementary Planning Document (SPD) which sets out the detailed guidance to support the 
delivery of the Bridlington Town Centre AAP.  The boundary of the SPD lies wholly within the 
boundaries of the AAP and the document set outs the aims and requirements for building 
sustainability into the design of the new development.  These sustainability aims include: 

• Minimum standard of Level 3 of the Code for Sustainable Homes and BREEAM Very 
Good; 

• Maximise thermal efficiency utilising natural ventilation; 

• Installation of high efficiency boilers; 
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• The use of low carbon technologies including solar thermal panels, biomass boilers, 
and CHP; 

• Inclusion of rainwater harvesting systems; 

The sustainability standards that the Town Centre development is to achieve is set out by 
Proposed Policy BridTC3.  This policy was created in the absence of centrally defined 
sustainability standards.  An excerpt from BridTC3 is shown in Figure 1-2. 

 

 
Figure 1-2  Excerpt from Proposed Policy BridTC 3 

 

The Preferred Options AAP explicitly states that it is responding to TC 3 (page 16), and therefore 
it is presumed the development will need to be designed to conform to the above stipulations. 

 

1.2 Objectives 
A Masterplan has been created covering the redevelopment proposed for the Town Centre and a 
draft layout has been developed for the Marina.  The Masterplan (refer to Appendix A1) has 
formed the basis for this Renewable Energy appraisal.  The appraisal will broadly cover three 
topics as follows: 

1. Overview of existing supply capacity for both electrical and gas networks; 

2. Estimate of expected energy demand from the town centre and marina proposals; 

3. Outline review of opportunities to develop on-site low or zero carbon technologies. 

The topics are inter-related. Determining whether or not the existing gas and electrical 
infrastructure can cater for the energy demands of the new development can have major impacts 
on project financing.  Closely linked to this is the potential to generate on-site renewable energy 
which can offset the demands of the new development and “ease the burden” on the existing 
utility infrastructure.   

The existing capacity high level overview will be subdivided into two sections: Gas Network; and 
Electrical Network.  As this is an overview, broad information on the existing capacity of both 
utilities will be researched and the findings presented. 

An estimate of Bridlington town centre and marina energy demand (thermal and electrical) will be 
calculated based on the proposed/expected building use, building floor and expected standards to 
which development will be constructed. 
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Eight renewable energy technologies are assessed and these are as follows: solar thermal; solar 
photovoltaic; wind power; biomass boilers; heat pumps; small scale hydropower; tidal energy; and 
combined heat and power (CHP).  

Following a brief outline of the above technologies and an assessment of their suitability, the 
report will consider the four most befitting to the Bridlington development.  The report will assess 
each of the four identified technologies individually and estimate the maximum technically 
installable capacity for each.   

The individual analysis of the four identified technologies will provide information on the technical 
feasiblity and outline cost implications.  The analysis is intended to support the decision making 
process regarding the appropriate on-site renewable energy generation target for the AAP.   
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2. Existing Capacity Overview 
This existing capacity overview has been divided into two sections: Electrical Network; and Gas 
Network.  Each covers broad information for the area of Bridlington and the results of research 
findings to date.  

 

2.1 Electrical Network 
2.1.1 General Overview 

In England and Wales the National Grid operates the National Transmission System of high power 
lines running at either 400 or 275 kilovolts (kV).  Distribution network operators, each covering a 
particular area of the country, step down this voltage and deliver it to customers via the distribution 
network.  Some smaller power stations (for example, wind farms) may connect direct to 
distribution systems2. 

There are 14 licensed distribution network operators (DNOs) each responsible for a distribution 
services area. The 14 DNOs are owned by seven different groups.  
 
Domestic and most commercial consumers buy their electricity from suppliers who pay the DNOs 
for transporting their customers' electricity along their networks. Distribution costs account for 
approximately 20 per cent of electricity bills.  Thus, the closer a power station or generating 
equipment is to the load the lower the cost to distribute.  
 
Electricity distribution networks are monopolies because there is only one owner/operator for each 
area. Ofgem are the regulators of the electricity and gas markets in Great Britain and their primary 
statutory duty is to protect the interests of consumers, wherever appropriate by promoting 
effective competition3. Ofgem administers a price control regime that ensures that efficient 
distributors can earn a fair return after capital and operating costs whilst limiting the amounts that 
customers can be charged4 

Figure 2-1 details the 14 DNOs in the UK. Bridlington is situated in the DNO area operated by CE 
Electric UK, who manages the Northern and Yorkshire distribution systems.  The Northern 
Electricity Distribution plc (NEDL) and Yorkshire Electricity Distribution plc (YEDL) are both owned 
and operated by CE Electric UK.  The entire area consists of more than 31,000 substations, 
around 29,000 km of overhead line and 62,000 km of underground cable.  Their area of operation 
covers 25,000 square kilometers, running from north Northumberland to the Humber and Northern 
Lincolnshire and from the east coast to the Pennines5 

                                                      

2 CE Electric UK, http://ceelectricuk.com/page/industry.cfm Cited March 2009 
3 Commons Report, “Gas Distribution Networks – Ofgem’s Role in their sale, restructuring and future regulation”, Nov 

2006 
4 Ofgem, www.ofgem.gov.uk Cited March 2009 
5 CE Electric UK, http://ceelectricuk.com/page/aboutus/distribution.cfm, Cited March 2009 
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Figure 2-1  UK Distribution Network Operators (DNO) 6 

 

Any request to determine the capability of the existing infrastructure, upgrade or reinforce the 
infrastructure, request a new connection or carry out any diversion or abandonment work, has to 
be progressed through CE Electric UK.  The DNO is obliged to carry out a review of their network 
to determine what work is required, including any necessary reinforcement works, in order to 
provide an appropriate solution and cost. 

Two types of request can be submitted to the DNO: 

1. An enquiry – to provide an indication of the possible work and costs to provide speculative 
infrastructure 

2. A quotation – to provide an actual scope of work and cost.  

Where a quotation is provided, the quotation is divided into contestable and non-contestable work. 
With the introduction of competition, customers have the option to have some of the work carried 
out by an Approved Contractor who must be registered with Lloyds Register EMEA to carry out 
such work.  This is referred to as contestable work. All other work is referred to as non-contestable 
and can only be carried out by CE Electric or their appointed contractors7. 

                                                      

6 National Grid, http://www.nationalgrid.com/uk/Electricity/AboutElectricity/DistributionCompanies Cited March 
2009 

7 CE Electric UK, http://ceelectricuk.com/page/industrial.cfm Cited March 2009 
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2.1.2 Bridlington Electrical Capacity 

In 2007 a request for an indicative figure of the charges to provide new speculative electrical 
infrastructure at the Burlington Parade site was made by Atkins Transmission and Distribution 
team to YEDL.  The enquiry identified two development options: 

• Option 1 – 3500kVA infrastructure capacity.  This value assumed that gas was to be 
used as the heating source to the development 

• Option 2 – 7000kVA infrastructure capacity.  This based the proposed electrical 
capacity on electricity to provide all heating requirements to the apartments.   

The response from YEDL, which is included in Appendix A2, stated that the maximum capacity 
available at the closest Primary substation was 3000kVA8; however, adjustments to the system 
would have to be made to make this capacity available.  At the time of the correspondence, YEDL 
estimated that to upgrade the capacity would necessitate reinforcement of the Primary substation 
and the cost implications to bring the capacity up to 7000kVA would be in the region of £220,000 
plus VAT.  

YEDL has recently been contacted regarding this previous correspondence and have stated that a 
new investigation into the existing electrical capacity of the Bridlington area would need to be 
undertaken as changes may have been made to the network since 2007.  In order to determine if 
the existing electricity infrastructure has sufficient capacity to accommodate the proposed new 
development, two enquiries have recently been submitted to CE Electric UK: 

• A request for drawings/plans of the existing electrical infrastructure; 

• An enquiry into the suitability and capacity of the existing infrastructure. 

The request for drawings/plans was made to the YEDL records office in Newcastle-Upon-Tyne. 
On the 30th March 2009, CE Electric UK provided a response, providing Safe Digging Maps that 
indicate the approximate location of known electrical distribution apparatus in the area. This 
information can be used for future analysis and planning.  The maps were provided as A1 
hardcopy and are therefore not included in the appendices of this report.  They will be supplied 
separately.  

The suitability of infrastructure enquiry has been submitted to a YEDL office in Leeds. The request 
provided CE Electric UK with a building type classification, estimated floor area for each category 
and an estimated diversified load (kW) for the development. Two scenarios were submitted, 
dependent on whether the residential apartments are heated electrically or through a gas fired 
system. The figures submitted were the same as those submitted in the 2007 correspondence 
between Atkins T&D team and YEDL.  The information is summarised in Table 2-1. 

 

Table 2-1  Submitted electrical loads to CE Electric UK 

Accommodation 
Type 

Estimated  
Area 
(m2) 

Option 1 
Estimated electrical 

load (kW) 

Option 2 
Estimated electrical 

load (kW) 
Supermarket 10,200 1,133 1,133 
Residential 41,229 1,274 4,801 
Offices 5,466 339 339 
Retail 22,711 1,594 1,594 
Total 79,606 4,341 7,868 

 

                                                      

8 Yorkshire Electricity Distribution plc., “Proposed Electrical Infrastructure for Gypsey Race Regeneration, Bridlington”, 
Written correspondence from YEDL to Mr. Andy Wilson of Atkins, YEDL reference number ENQ5040810, 
QUO5041346, 1-Aug-2007,  
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The enquiry also provided CE Electric UK with a calculation, from the previous study, indicating 
the estimated recoverable load.  Recoverable load is that portion of the proposed load demand 
which is already in use on the network Bridlington has an estimated recoverable diversified load 
(kW) of 1,257 kW. To summarise, using these calculations, the estimated electrical capacity within 
the site boundary will need to be increased by either 3.08 or 6.61MW 

The electricity infrastructure enquiry has been submitted to the relevant YEDL Commercial 
Engineer: 

Ian Machin (Commercial Engineer), 

CE Electric UK, 

Email: Ian.machin@ce-electricuk.com 

Tel: 0113 241 5237 

To date, YEDL have provided initial enquiry acknowledgement responses, where the circa 7 MVA 
enquiry has been given the reference: ENQ 5089951 and the circa 3.5MVA enquiry has been 
allocated the reference: ENQ 5089957. CE Electric UK is expected to provide a response to the 
infrastructure enquiry prior to the end of May 2009, where the information will be provided as a 
supporting document to this report. 

 

2.2 Gas Network 
2.2.1 General Overview 

Natural gas is physically transported across Great Britain via the gas distribution network which is 
known as the National Transmission System (NTS). The NTS is the high pressure part of the 
system and feeds twelve Local Distribution Zones (LDZ’s). The LDZ’s are managed within eight 
regional gas distribution networks (DN’s) and contain pipes operating at lower pressures. 

Until June 2005, these regional gas distribution pipelines were owned by National Grid plc. 
However, in 2005 National Grid sold four of its eight regional networks for distributing gas. The 
new network owners now distribute gas to about 10 million customers, while National Grid 
continues to serve 11 million customers2. The gas market is now regulated by Ofgem.   

Figure 2-2 displays the twelve LDZ’s.  National Grid owns and manages five LDZ’s in four of the 
regional DN’s and these are shown with within the black boundary.  
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Figure 2-2  Outline of the twelve gas Local Distribution Zones9 

 

Bridlington is situated within the North of England regional DN which contains the North LDZ and 
Yorkshire LDZ. This network is owned by Northern Gas Networks, who have contracted 
operational activities to United Utilities Operations. Figure 2-3 is a graphical representation of the 
North of England DN. 

 
Figure 2-3  North of England gas distribution network 

                                                      

9 National Grid, www.nationalgrid.com, Cited March 2009 
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2.2.2 Bridlington Existing Gas Capacity 

In order to determine if the existing gas infrastructure has sufficient capacity to accommodate the 
proposed new development, an enquiry has been submitted to Northern Gas Networks. The 
enquiry provided Northern Gas Networks with: 

• estimated annual gas consumption for the existing buildings 

• estimated annual gas consumption for the proposed development 

• variation in annual gas consumption, providing an indication of the increase in estimated 
annual gas consumption, due to the proposed development 

The data submitted was produced as part of the analysis carried out in the Demand Assessment 
(Chapter 3) section of this report, detailed in table 2-2. 

 
Table 2-2  Submitted gas demand to Northern Gas Networks 

Category Estimated Area (m2) Estimated annual 
gas consumption 

MWh/year   
Existing buildings 17,020m2 3,162.5 
Proposed development 63,858m2 8,767.0 
Variation/increase 46,838m² 5,604.5 
 

 

Northern Gas Networks provided a response stating that from their initial analysis, the existing 
network has sufficient capacity to accommodate the new development.  A copy of the response is 
provided in Appendix A3.  For reference, Appendix A4 contains a supporting plan of Northern Gas 
Networks existing network infrastructure for Bridlington town centre. 

It should be noted that Northern Gas Networks has only carried out an initial investigation of 
Bridlington Town Centre redevelopment.  A full analysis will be necessary; detailing proposed 
points of supply and associated gas demands, whilst also indicating all required diversion and 
abandonment work.  This information would allow Northern Gas Networks to provide a formal 
quotation.  Any further enquiry or correspondence should be submitted quoting reference number 
300766580 to: 

Michael Sanderson (Michael.sanderson@uuplc.co.uk), 

Northern Gas Networks Limited, 

Pottery Fields House, 

Kidacre Street, 

Leeds, 

LS10 1BD, 

Tel: 0113 272 7343 

Further information regarding the provision of gas infrastructure can be obtained from the 
following link to Northern Gas Networks website: 

http://www.northerngasnetworks.co.uk/cms/14.html10 

                                                      

10 Northern Gas Networks website cited March 2009 
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2.3 Summary 
The proposed Burlington Parade and Marina developments will have significant impacts on the 
existing utilities that are already in place in Bridlington.  The impacts are both in terms of capacity 
and in the location and accessibility to network nodes and distribution points.  This can affect a 
project’s investment and development schedule.  

From the high level gas and electrical network analysis carried out for this renewable energy 
appraisal, it can be concluded that the existing gas network will have the capability to cater for the 
increased demand of the Burlington Parade development.  The total increase in gas consumption 
for the development is estimated to be 5.6 MWh/annum.  

The electrical network is more complex as consideration has to be given to the number of 
buildings that will require electrical heating.  It has been estimated previously that the total 
maximum capacity required could be as high as 7.8MVA.  According to YEDL in 2007 this would 
require reinforcement of their Primary substation, which was rated at 3MVA, and would incur 
considerable costs.  Alternatively, it was estimated that 3.5MVA would be sufficient if heating was 
supplied by another source, e.g. gas or biomass.  YEDL have been requested to review their 
network capacity as the 2007 information data may be obsolete.  

It is unlikely that the Primary electrical substation will have increased sufficiently to cater for a 
7.8MVA load.  Thus, to integrate electrical heating into this development will incur considerable 
costs to reinforce the network.  As it has been documented that the gas network will be capable of 
catering for the thermal demand of the development it would be prudent to consider the gas 
network to provide the thermal energy which will minimise the required electrical capacity.  
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3. Demand Assessment  
An estimate of Bridlington town centre and marina energy demand (thermal and electrical) has 
been calculated based on the following information available at the time of writing: 

• Masterplan of the development; 

• Proposed/expected building use; 

• Proposed buildings floor area; 

• Expected standards to which development will be constructed. 

Prior to the assessment of the proposed development it is necessary to have an understanding of 
the consumption of the buildings that are already in place in the town centre and what increase in 
consumption (if any) can be expected from the new development.  

 

3.1 Existing Consumption 
Table 3-1 lists the buildings which are in place on the Burlington Parade site at present, their 
location, number of units, gross floor area, treated floor area factor and the treated floor area 
(TFA).  The TFA is the gross floor area (total area inside external walls) excluding plant rooms and 
other areas not heated (e.g. stores, covered car parks and roof spaces).  

 

Table 3-1  Existing Building Mix and Floor Areas 

Application Location No. of 
Units 

Gross Floor 
Area (m2) 

TFA 
factor 

TFA (m2) 

Supermarket Supermarket area 1 4000 0.61 2440
Retail (all elec. heating) Hilderthorpe Rd/Manor St. 18 3600 0.67 2412
Commercial Hall to Springfield St. 1 400 0.72 288
British Legion Springfield St. 1 1500 0.72 1080
Warehouse Car park area 1 900 1.00 900
Builders Yard Car park area 1 300 1.00 300
Garage Supermarket area 1 1000 1.00 1000
Depot Supermarket area 1 600 1.00 600
Light Industrial Hilderthorpe Rd/Manor St. 3 1800 1.00 1800
Boatyard South Cliff Rd  1 800 1.00 800
Residential Springfield St. 4 400 1.00 400
Residential Springfield St. 11 770 1.00 770
Residential Palace Avenue/Beck Hill 11 1100 1.00 1100
Residential Hilderthorpe Rd. 19 1330 1.00 1330
Residential Springfield St. 18 1800 1.00 1800
TOTAL  20,300 m2  17,020 m2

 

The TFA factors used above are referenced from CIBSE Guide F Energy Efficiency in Buildings 
document which not only documents treated floor area factors for buildings but also energy 
benchmarks for typical and good practice buildings11. 

                                                      

11 Cibse, “Cibse Guide F – Energy Efficiency in Buildings”, 2nd Ed., January 2004, The Chartered Institution of Building 
Services Engineers, London 
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3.1.1 Electrical Consumption 

To accurately assess existing electrical demand detailed analysis of at least one complete year of 
bills would have obtained from each bill payer within the area and analysed.  This was outside the 
scope of this project and nevertheless would be an unnecessary task. A whole new development 
is being built to modern and sustainable standards and will not reflect the present demand.  
Estimates are sufficient and these are based on the floor areas shown in Table 3-1 and typical 
electrical benchmarks take from the aforementioned CIBSE Guide F.  The results are shown in 
Table 3-2. 

 

Table 3-2  Estimate of existing annual electrical consumption 

Application Location TFA  

(m2) 

Typical 

kWh/m2 yr 

Total  

MWh/year 

Supermarket Supermarket area 2440 1026 2503.4
Retail (all elec heating) Hilderthorpe Rd/Manor St. 2412 550 1326.6
Commercial Hall to Springfield St. 288 226 65.1
British Legion Springfield St. 1080 226 244.1
Warehouse Car park area 900 67 60.3
Builders Yard Car park area 300 39 11.7
Garage Supermarket area 1000 70 70.0
Depot Supermarket area 600 39 23.4
Light Industrial Hilderthorpe Rd/Manor St. 1800 70 126.0
Boatyard South Cliff Rd  800 39 31.2
Residential Springfield St. 400 87 34.8
Residential Springfield St. 770 87 67.0
Residential Palace Avenue/Beck Hill 1100 87 95.7
Residential Hilderthorpe Rd. 1330 87 115.7
Residential Springfield St. 1800 87 156.6
TOTAL  17,020 m2  4,931.6 MWh/yr

 

From Table 3-2 it can be seen that the estimated electrical energy consumption for the existing 
buildings is approximately 5 GWh per annum.   

 

3.1.2 Thermal Consumption 

A similar process was adopted to the one above to estimate the existing thermal demand.  The 
TFA figures from Table 3-1 were used and the typical energy consumption benchmark values 
were sourced from CIBSE Guide F.  The results are presented in Table 3-3.  
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Table 3-3  Estimate of existing annual gas consumption 

Application Location TFA  

(m2) 

Typical 

kWh/m2 year 

Total  

MWh/year 

Supermarket Supermarket area 2440 261 636.8
Retail (all elec heating) Hilderthorpe Rd/Manor St. 2412 0 0.0
Commercial Hall to Springfield St. 288 178 51.3
British Legion Springfield St. 1080 178 192.2
Warehouse Car park area 900 169 152.1
Builders Yard Car park area 300 311 93.3
Garage Supermarket area 1000 300 300.0
Depot Supermarket area 600 311 186.6
Light Industrial Hilderthorpe Rd/Manor St. 1800 300 540.0
Boatyard South Cliff Rd  800 311 248.8
Residential Springfield St. 400 141 56.4
Residential Springfield St. 770 141 108.6
Residential Palace Avenue/Beck Hill 1100 141 155.1
Residential Hilderthorpe Rd. 1330 141 187.5
Residential Springfield St. 1800 141 253.8
TOTAL  17,020 m2  3,162 MWh/yr

 

From Table 3-3 it can be seen that the estimated annual gas consumption (for space heating and 
hot water) for the existing buildings is approximately 3.2 GWh per annum.   

3.2 Proposed Development Consumption 
The standards to which the development will be constructed are set out in the SPD for the 
Burlington Parade and Marina development.  The document explicitly states that the “minimum 
standards to be achieved by all new developments within the AAP area are Level 3 of the Code 
for Sustainable Homes and BREEAM very good”12.  

The Code for Sustainable Homes was developed to encourage and enable a step change in 
sustainable building practise for new homes.  It was prepared by the Government in conjunction 
with the Building Research Establishment (BRE) and Construction Industry Research and 
Information Association (CIRIA)13.  There are nine design categories included within the Code: 
energy/CO2; water; materials; surface water run-off; waste; pollution; health and well-being; 
management; and ecology.  

The basic premise of Level 3 of the Code in terms of energy is that homes are to achieve energy 
consumption that is 25% lower than the requirements of current 2006 building regulations.  This 
level of efficiency is mandatory is for all publicly funded housing in England.  

BREEAM (BRE Environmental Assessment Method) is an environmental assessment method for 
buildings and has become the de facto measure used to describe a building’s environmental 
performance in the UK.   

Table 3-4 lists the buildings which are proposed for the Bridlington Town Centre Redevelopment, 
their respective Masterplan Code, their Use Class14, sector, type of development, number of units, 
gross floor area, treated floor area factor and the treated floor area (TFA). 

                                                      

12 East Riding of Yorkshire Council, “Supplementary Planning Document – For the delivery of Bridlington Town Centre 
Area Action Plan” 

13 Dept. for Communities and Local Government, “Code for Sustainable Homes – A step change in sustainable home 
building practice”, Dec 2006, Dept. for Communities and Local Government, London 

14 UK Statutory Instrument, “Town and Country Planning (Use Classes) Order 1987”, S.I. 1987/764, Controller of HMSO  
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Table 3-4  Proposed Bridlington Town Centre development mix and floor area 

 
Masterplan 

Code 
Use Class Sector Application Units Gross Floor 

Area (m2) 
TFA 

factor 
TFA  

(m2) 

1A A1 Shops Supermarket Major supermarket 1         10,200        0.61      6,222  
   Parking Public spaces 720         1.00           -    
1B C3 Dwelling houses Residential Housing - Flats 94           6,600        1.00      6,600  
  B1 Business Office Office type workspace 1           2,400        0.72      1,728  
  A1 Shops Supermarket Retail & Supermarket 1         12,700        0.61      7,747  
   Parking Public spaces 450             -    
   Parking Private spaces 111             -    
2A C3 Dwelling houses Residential Housing - Flats 96           6,700        1.00      6,700  
  C3 Dwelling houses Residential Townhouses 6              900        1.00         900  
   Parking Private spaces 48             -    
2B C3 Dwelling houses Residential Housing - Flats 56           3,900        1.00      3,900  
  C3 Dwelling houses Residential Townhouses 31           4,400        1.00      4,400  
  A3 Restaurants  Retail/Leisure Retail & Leisure 1              800        1.00         800  
3A C3 Dwelling houses Residential Housing - Flats 43           3,000        1.00      3,000  
  A1 Shops Retail Retail & Supermarket 1           2,100        0.61      1,281  
   Parking Public spaces 20             -    
   Parking Private spaces 32             -    
3B C3 Dwelling houses Residential Housing - Flats 43           3,000        1.00      3,000  
   Parking Public spaces 70             -    
   Parking Private spaces 32             -    
4A & 4B C3 Dwelling houses Residential Housing - Flats 192         13,450        1.00     13,450  
  A3 Restaurants  Retail/Leisure Retail & Leisure 1           2,300        1.00      2,300  
 A1 Shops Supermarket Retail & Supermarket 1           3,000        0.61      1,830  
  Parking Public spaces 178             -    
  Parking Private spaces 144               -    
TOTAL    75,450 m2 63,858 m2

 



Bridlington Renewables Study  

                                                                    

5039415/Bridlington_RE_Appraisal_ 090504.doc 22
 

 

Comparing the gross floor areas from Table 3-1 of existing properties and Table 3-4 of proposed 
properties, it can be deduced that the new development will be over four times larger.  It can 
therefore be assumed that the energy consumption will also increase dramatically.   

 

3.2.1 Electrical Consumption 

Similar to the electrical consumption analysis of Section 3.1.1 the electrical analysis for the 
proposed development is based on treated floor areas and energy benchmarks sourced from 
CIBSE Guide F Energy Efficiency in Buildings.  However, energy benchmarks for “good practice” 
buildings are utilised in the proposed development electrical analysis and a reduction of 25% of 
that benchmark is assumed to correspond to the Code for Sustainable Homes Level 3 target set 
by the SPD.  The 25% reduction has been applied to all proposed buildings and not confined to 
residential only.  Table 3-5 lists the results.  

Table 3-5  Estimated electrical consumption for proposed development 

Masterplan 
Code 

Application TFA  

(m2) 

Assumed 

kWh/m2 yr 

Total  

MWh/year 

Max Demand 
(kW) 

1A Major supermarket      6,222 686            4,270        1,133 
  Public spaces           -  0                 -             10 
1B Housing - Flats      6,600 65              431           204 
  Office type workspace      1,728 96              166           149 
  Retail & Supermarket      7,747 176            1,360           892 
  Public spaces           -  0                 -             10 
  Private spaces           -  0                 -             10 
2A Housing - Flats      6,700 65              437           207 
  Townhouses         900 65                59             28 
  Private spaces           -  0                 -             10 
2B Housing - Flats      3,900 65              254           121 
  Townhouses      4,400 65              287           136 
  Retail & Leisure         800 488              390             25 
3A Housing - Flats      3,000 65              196             93 
  Retail & Supermarket      1,281 176              225           147 
  Public spaces           -  0                 -             10 
  Private spaces           -  0                 -             10 
3B Housing - Flats      3,000 65              196             93 
  Public spaces           -  0                 -             10 
  Private spaces           -  0                 -             10 
4A & 4B Housing - Flats     13,450 65              878           416 
  Retail & Leisure      2,300 488            1,121             71 
 Retail & Supermarket      1,830 686            1,256           333 
 Public spaces           -  0                 -   
 Private spaces           -  0                 -   
TOTAL  63,858 m2 11,524 MWh/yr 4,127 kW

 

From these results it can be seen that approximately 11,524 MWh of electrical energy will be 
required by the proposed new site per annum.   

Also shown in Table 3-5 is a column headed “Max Demand”.  These estimates are the 
approximate maximum electrical demand for each of the proposed buildings.  This is the highest 
electrical demand required by the site at a particular moment in time. 

Maximum demand figures are used by the utility company to determine the required network 
capacity to meet the demand, however, it should be noted that maximum demand figures are 
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notoriously difficult to accurately estimate.  In most instances, designers over-estimate maximum 
demand, by as much as 50%, to allow a tolerance or “safety net” by which the network can 
operate.  The maximum demand figures calculated here should be used as a guide only and it is 
recommended that if a more accurate figure is required then Atkins Transmission and Distribution 
team would be able to assist.  

 

3.2.2 Thermal Energy Consumption (for space heating and hot water) 

A similar process was adopted to the one above to estimate the existing thermal demand.  The 
TFA figures from Table 3-4 were used and the “good practice” energy consumption benchmark 
values were sourced from CIBSE Guide F.  A 25% reduction on these figures to account for CSH 
Level 3 was again assumed for all buildings.  The results are presented in Table 3-6 . 

Table 3-6  Estimated thermal energy consumption (based on gas equivalent) for proposed 
development 

Masterplan 
Code 

Application TFA  

(m2) 

Assumed 

kWh/m2 yr 
(gas 
equivalent) 

Total Thermal 

MWh/year 

1A Major supermarket      6,222 150             933 
  Public spaces           -  0                -  
1B Housing - Flats      6,600 106             698 
  Office type workspace      1,728 73             126 
  Retail & Supermarket      7,747 49             378 
  Public spaces           -  0                -  
  Private spaces           -  0                -  
2A Housing - Flats      6,700 106             709 
  Townhouses         900 106               95 
  Private spaces           -  0                -  
2B Housing - Flats      3,900 106             412 
  Townhouses      4,400 106             465 
  Retail & Leisure         800 825             660 
3A Housing - Flats      3,000 106             317 
  Retail & Supermarket      1,281 49               62 
  Public spaces           -  0                -  
  Private spaces           -  0                -  
3B Housing - Flats      3,000 106             317 
  Public spaces           -  0                -  
  Private spaces           -  0                -  
4A & 4B Housing - Flats     13,450 106           1,422 
  Retail & Leisure      2,300 825           1,898 
 Retail & Supermarket      1,830 150             275 
 Public spaces           -  0                -  
 Private spaces           -  0                -  
TOTAL  63,858 m2 8,767 MWh/yr
 

From Table 3-6 it can be seen that the estimated annual thermal energy consumption for the 
proposed development is in the region of 8.8 GWh per annum.  This figure represents an increase 
of 5.6 GWh per annum.  
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3.3 Summary 
Estimates of the thermal and electrical energy consumption for the existing and proposed 
buildings have been tabulated and discussed.  The typical and good practice benchmark 
estimates are sourced from CIBSE Guide F with a 25% reduction applied to the good-practice 
benchmarks to account for Level 3 of the Code for Sustainable Homes target identified by the 
SPD.  A summary of the results is shown in Table 3-7. 

 

Table 3-7  Summary of Energy Consumption Analysis 

 Electrical MWh/yr Thermal  MWh/yr 

(gas equivalent) 

Existing buildings 4,932 3,162 

Proposed Development 11,524 8,767 

% increase +133% +177% 

 

Definitive energy demands for each building, and in turn for the development, will be the ultimate 
responsibility of the architects and building design engineers.  However, the figures outlined in this 
report are useful guides when assessing the role renewable energy technologies can play in 
reducing this development’s reliance on fossil fuels and improving its sustainability.   
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4. Renewable Energy Technologies 
Overview 
 

4.1 Introduction 
Renewable energy (or Zero Carbon) technologies transform a renewable energy resource into 
useful heat, cooling, electricity or mechanical energy.  A renewable energy resource is, in theory, 
one whose use does not affect its future availability.  For example, using wind to provide electricity 
does not reduce the future supply of wind, however, exploitation of trees (also a renewable 
resource) can lead to a depleting supply of biomass for combustion.  This should be kept in mind 
when choosing renewable energy technologies.  

Clean energy (or Low Carbon) technologies include energy efficiency measures and methods for 
reducing the energy consumed in the provision of a good or service15.  Systems such as heat 
recovery ventilation, combined heat and power of fossil fuels, and heat pump systems all fall into 
the Low Carbon category.   

A number of renewable energy technologies and low carbon technologies have been assessed as 
to their suitability to the Town Centre development.  These are: solar thermal; solar photovoltaic; 
wind power; biomass boilers; heat pumps; small scale hydropower; tidal energy; and combined 
heat and power (CHP).  A brief description of each is given, as well as their general applicability to 
town centre redevelopments.  Furthermore, this chapter discusses the potential resource available 
to each technology in the Bridlington area.  

 

4.2 Solar Thermal 
4.2.1 Overview/description 

Solar thermal systems harness the heating potential of solar energy by capturing energy from the 
sun.  In the simplest solar thermal application, a discrete solar collector gathers solar energy to 
provide hot water to temperatures exceeding 50ºC for domestic, commercial or industrial use. The 
heated water can be used for space heating, domestic water heating, agricultural and commercial 
use and for the heating of swimming pools.  

There are two main types of solar thermal collector - flat plate and evacuated tubes.  Passive 
systems rely on natural convection to circulate the water through the collectors. An active system 
uses pumps and valves to control the circulation of the heat absorbing liquid. Active systems are 
more complex but provide greater flexibility of system layout and can operate all year without the 
risk of freezing.  

Flat plate collectors use a black absorber plate with a specially developed coating to maximise the 
collection of solar energy whilst simultaneously limiting re-radiation of energy back to the 
atmosphere. The collector is usually covered with a transparent material, such as glass, and 
insulated behind to prevent heat losses. Heat is transferred to the water via pipes lying along the 
plate or through channels within the collector. They tend to be a simpler and cheaper form of 
panel.  

                                                      

15 RETScreen International, “Clean Energy Project Analysis, RETScreen Engineering & Cases Textbook”, 3rd Ed., 
2005, Natural Resources Canada 
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Evacuated tube collectors use a series of evacuated glass tubes to enclose each absorber plate. 
Convection losses are almost entirely eliminated by the vacuum in the tube, making this type of 
collector more efficient than the flat plate, especially in marginal weather conditions.  However, flat 
plate collectors are more robust and more suitable in areas which may be prone to vandalism.  

 

4.2.2 Applicability to Town Level Developments 

Town level developments generally contain a mixture of residential, commercial and leisure 
facilities and solar thermal systems are well suited to contributing to thermal energy generation. 
Planning permission is not normally required for small scale solar thermal systems except for 
special circumstances such as listed buildings, and solar thermal is seen as a prime technology 
for Town Councils and private developers wishing to meet their renewable energy targets. 

Domestic water heating is perhaps the best overall potential application for active solar heating in 
the UK.  Domestic water heating demand continues all year round and still needs to be satisfied in 
the summer when the solar resource is at its peak.  Solar thermal systems can also be used for 
space heating but the seasonal pattern of solar radiation for space heating applications shows 
that there is a mismatch between availability of solar radiation and the demand for heat.  

Commercial systems have not received much attention in terms of solar water heating but hotels, 
beauty salons, bars and restaurants all have high demands for hot water and are well suited to the 
integration of this technology.  Furthermore, swimming pools and leisure centres also have high 
hot water demand.  

The major advantages of solar thermal systems are their reliability and long life span (20-25 years 
if maintained). The systems are versatile and can be installed on a single building serving a single 
set of occupants or an entire multi-unit building serving multiple units via a central storage tank.  

 

4.2.3 Bridlington Solar Resource 

There is a widely held opinion that the British Isles do not have enough “sun” to make solar 
systems worthwhile.  In fact parts of Britain have annual solar radiation levels equal to 60% of 
those experienced at the equator. Figure 4-1 is a map of the UK and Ireland average annual solar 
irradiation16.   

                                                      

16 Solar Trade, http://www.solar-trade.org.uk/solarenergy/ukresource.htm, Website cited 31-Mar-2009 
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Figure 4-1  UK solar irradiation, annual kWh/m2 

 
 

From the map it can be seen that the average annual solar irradiation for the Bridlington area is 
approximately 1000 kWh/m2.  This value correlates with NASA irradiation data for the Bridlington 
area which is accessible through the RETScreen software package17.  The value given for 
irradiation by NASA is 950 kWh/m2 year.  Please note that this is the level of resource available 
and not the energy delivered by a solar technology. Solar thermal systems would generally extract 
40%-60% of this energy.  

 

4.2.4 Suitability to Burlington Parade 

The Burlington Parade and Marina developments have a mixture of residential, retail, commercial 
and leisure units proposed.  Apart from the supermarket and residential areas, it is unclear at this 
stage what type of premises will be operating in the development.  Thus, it is difficult to assess the 
suitability of solar thermal technology for the retail and commercial units.  For example, it is not 
known whether a bank or a hairdressing salon will be operating in a particular building.  Both can 
be regarded as commercial premises but they have very different domestic hot water 
requirements.  However, it is likely that heating and hot water for most of the commercial and 
retail units will be provided for by a central system within the entire building or even district and 
broad assumptions can be made as to the suitability of solar thermal to each building.  

The versatility, reliability and practicality of solar thermal systems makes them very suitable to 
Bridlington Town Centre.  Also, considering that the Burlington Parade development will consist of 
new buildings (rather than retrofitting) supports the view that solar thermal technology is worthy of 
further investigation.  

 

                                                      

17 RETScreen International, “RETScreen Clean Energy Project Analysis Software”, Version 4, 19-11-2008, Natural 
Resources Canada 
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4.3 Solar Photovoltaic 
4.3.1 Overview/description 

Solar photovoltaic (PV) systems convert solar radiation into direct current electricity in a 
semiconductor device or cell.  The potential energy produced through the utilisation of PV 
modules is dependent on the amount of sunshine hours.  PV performs better in colder conditions, 
all other factors being equal.  However, it is naturally inefficient in low sun and cloudy conditions, 
with efficiency likely to be reduced to 5-20% of its full solar output. 

Three main types of PV system are commercially available: amorphous silicon, poly-crystalline 
silicon and mono-crystalline silicon.  The former is the cheaper, less efficient type of system; while 
the other two are progressively more efficient and expensive.  Each can be used to provide 
electricity in the same manner: 

1. Connected directly to the electrical grid network; 

2. Connected to a battery system for stand-alone power supply; 

3. A combination of 1 and 2 above. 

This has led to PV systems being used worldwide, from small solar powered calculators to large 
solar arrays covering hectares of ground supplying electricity to a large electrical transmission 
system.  

 

4.3.2 Applicability to Town Level Developments 

Due to the versatile nature of PV panels, their relative ease of integration into electrical systems 
and potential revenue source, PV technology is being considered more frequently for UK 
developments, both for new buildings and retrofits. Planning permission is not normally required 
for small scale systems except for special circumstances such as listed buildings.  

The UK solar PV market is still relatively small, with paybacks generally in the region of 40-100 
years, based on current grid electricity prices, no feed in tariff and double ROC’s (ROC’s are 
discussed in Section 6.1.10).  This is due to both the high capital cost of the equipment, and the 
relatively low annual hours of direct sunlight.  Site specific constraints provide further barriers to 
implementation and revolve around the amount of suitable roof space available for the installation 
of solar PV panels.   

However, it is a well established method of electricity generation and requires little or no 
maintenance when integrated into a larger network.  The systems are very well suited to buildings 
with a daytime demand (offices, retail, etc.) and a summer load.  When used to offset the 
electrical demand of a building and effectively “slow down the meter” they become more viable, 
however, payback periods remain excessively long. 

 

4.3.3 Bridlington Resource 

The solar PV resource is that as shown previously in Figure 4-1.  Similar to solar thermal 
technology this value shown on the map is not the quantity of energy delivered by a solar PV 
system.  Industry average for solar PV system efficiencies range between 12 and 18 per cent 
although higher efficiency units are also available.  

 

4.3.4 Suitability to Burlington Parade 

The quantity of energy delivered by a solar PV system is largely dependent on the quantity of roof 
space available to position the collector panels, similar to solar thermal technology.  An increasing 
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number of homeowners across the UK are installing this technology which helps reduce their 
monthly bills, but caution should be observed as the peak generation period between the hours of 
12pm and 3pm when generally domestic electricity demand is low.   A solution to this mismatch is 
to store the generated electricity for use when required and batteries may be employed for this 
purpose, however, batteries add considerably to the capital cost of a PV system, require 
maintenance and should be stored at a safe distance from the residence in a ventilated structure.  
An alternative storage method is to use the panels to heat water via an immersion heater, but this 
is an expensive method of water heating.   

Solar PV is not as financially attractive in the UK as in other parts of Europe, where feed-in tariffs 
greatly improve pay-back times.  However, with proper integration and placement on the building 
envelope, they can contribute a meaningful quantity of electricity diurnally and seasonally.  If 
deployed without the assistance of any other renewable technologies, solar PV at the Bridlington 
development will probably be insufficient to meet meaningful targets. 

It is therefore recommended that if solar PV technology is to be considered as a source of 
renewable electricity for Burlington Parade properties then the technology is best suited to 
commercial and retail premises only as these will benefit most from the daytime peak generation 
period.  The other recommended option is the integration of solar PV technology on street lighting, 
traffic signs, and parking meters.  

 

4.4 Wind Power 
4.4.1 Overview/description 

The extraction of power from the wind with modern turbines and energy conversion systems is a 
well established industry.  Machines are manufactured with a capacity from tens of Watts to 
several Megawatts and rotor diameters of about 1 metre to more than 100 metres18.  Large scale 
wind farms of 2MW or more are commonplace across the UK countryside and these systems 
usually integrate into the electrical transmission system whereby the electricity is transported to a 
load centre (city, town, industrial park, etc.).  Similar large scale projects are built off-shore and 
the coasts of Ireland and the UK offer the largest wind resource in Europe.  

Single wind turbine erections are becoming more popular as the best large scale wind farm sites 
have already been developed or investigated.  These single (or sometimes twin) erections of a 
medium sized wind turbine supply electricity to small towns or large industrial sites, and can be 
located close to the load (pending planning permission).  

Small wind technology in an urban location is relatively new, but turbines are becoming 
increasingly common at schools, service stations, offices etc. in the UK.  These turbines can 
either be stand alone or building-mounted and the choice is normally determined by the available 
space.  Building mounted turbines are best located on gable ends, negating the need for extra 
space, and often have access to a higher wind speed.  However, the energy delivered from these 
units is small and stand-alone types are recommended if space is available.  

 

4.4.2 Applicability to Town Level Developments 

Wind turbines are designed to harness the kinetic energy of moving air, thus, the most important 
initial aspect to consider is wind resource.  If a significant wind resource is not available in an 
area, the feasibility of installing wind power technology is greatly affected.  However, if a 
substantial annual wind resource is available then this technology is commonly the most effective 
method for developers to meet their energy targets.  

                                                      

18 Twidell, J., Weir, T., “Renewable Energy Resources”, 2nd Ed., 2006, Taylor & Francis, London 
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Electricity generated from a wind turbine can be integrated in similar ways to solar PV technology.  
For very large systems, as mentioned earlier, they are usually connected to the transmission 
networks.  Medium sized units, or single turbines, are connected into the distribution network, and 
very small urban turbines are generally connected directly into the building electrical systems.  
Also, turbines can be integrated into battery systems to provide electricity in remote locations or to 
work alongside a large electrical network.  Key concerns when planning wind turbine installations 
are noise emissions and visual impacts.  

The most cost-effective, reliable, and useful method is to erect one or more medium scale 
turbines which would be capable of generating enough electricity to supply base load demand 
during peak winds.  The alternative would be to install multiple small scale turbines (either 
standalone or building mounted) but this leads to cumulatively higher installation costs, 
maintenance costs and it is likely the cumulative energy yield would be smaller than from a single 
medium scale unit.  

 

4.4.3 Bridlington Resource 

Maps are available that give estimates of the mean wind speeds over the UK and many other 
countries.  These maps were initially compiled using meteorological data, whose monitoring 
stations tend to be located in places that are not appropriate for wind energy19.  The Department 
for Business Enterprise & Regulatory Reform wind speed database contains estimates of the 
annual mean wind speed throughout the UK20. This database gives an indication of average wind 
speed in different parts of the country, however, it is very unlikely to give an accurate idea of wind 
speed at a proposed site for a small to medium wind system, particularly in urban or built up 
areas, as site wind speed is very much dependent on local site conditions (location of buildings, 
trees, hills, valleys, etc.). 

Figure 4-2 has been included to give an indication of the annual mean wind speed prevailing in 
the East Yorkshire area.  This map was accessed from the British Wind Energy Association.  

 

                                                      

19 Boyle, G., “Renewable Energy – Power for a sustainable future”, 2nd Ed.,2004, Oxford University Press, Milton 
Keynes 

20 Department for Business Enterprise & Regulatory Reform, “Wind speed Database”, www.berr.gov.uk, Website cited 
2009-03-30  
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Figure 4-2  UK annual mean wind speed map 21 

 

From the map it can be seen that the estimated annual mean wind speed in the Bridlington area 
at a level of 25 metres above ground level is approximately 6 metres per second.  This is a 
reasonable average annual wind speed and is certainly worthy of further investigation. Increased 
wind speeds can be expected at higher heights above ground level.  Please note that this is an 
average figure for the general East Yorkshire area and not specific to the Burlington Parade or 
Marina site locations.  This will be covered in more detail in Chapter 5. 

 

4.4.4 Suitability to Burlington Parade 

Any wind turbine must only be sited if it and any erection equipment is a safe distance from 
overhead lines or other hazards and can be accessed both for installation and for subsequent 
annual servicing.  Furthermore, wind turbulences are greatly increased in urban areas and this 
adversely affects the operation of a turbine and the final energy delivered.  

It is unlikely that a suitable site could be found for medium to large scale wind turbines in the 
immediate vicinity of Burlington Parade or the Marina due to siting restrictions regarding noise 
levels and turbine toppling distances.  It is more likely that a suitable site is found at 3-4km from 
the centre of Bridlington as this compact town is surrounded by farmland, and a single turbine 
could be placed locally to offset the emissions from the proposed development.  A single medium-
large turbine could generate revenue for the council/community and is far more economically 
viable than several small/micro turbines.   

Overall, wind power may be a realistic renewable energy option to ensure the proposed 
development meets its renewable energy and/or carbon emissions targets and it is worthy of 
further investigation.  This technology will be further discussed in Section 5.2.  

                                                      

21 British Wind Energy Association, “Annual mean wind speed”, www.bwea.com, Website cited 2009-03-30 
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4.5 Biomass Boilers 
4.5.1 Overview/description 

Biomass refers to any plant or animal derived matter.  Biomass used for fuel falls into two main 
categories: 

1. Woody biomass, including: 

a. Forest residues, e.g. from wood thinnings; 

b. Untreated wood waste, e.g. from sawmills; 

c. Crop residues, e.g. straw; 

d. Short Rotation Coppice (SRC), e.g. willow, miscanthus 

2. Non-woody biomass, including: 

a. Animal wastes, e.g. slurry from cows, pigs, chickens 

b. Industrial and municipal waste 

c. High energy crops, e.g. rape, sugar, cane. 

The most common biomass boiler fuel in the UK is wood biomass fuel including wood chip and 
pellet, both of which can be considered environmentally friendly fuels.   

The combustion of biomass in a boiler is the simplest and most widely practiced technique to 
convert biomass to heat.  Upon combustion, heat energy is released and is used to heat water. 
The by-products of combustion include carbon dioxide and water, plus other impurities, which are 
released in a flue gas. 

The use of biomass is generally classed as a “carbon neutral” process because the carbon 
dioxide released during combustion to produce energy is taken up by plants during their growth 
and the cycle continues.  Energy is required for the foresting, (including fertilisation), harvesting, 
any pre-treatment process (e.g. chipping) and transport, which results in carbon emissions.  
Hence energy from biomass is better described as “almost carbon neutral” or as a Low Carbon 
Technology. 

Wood chip is made from trees, branch-wood or coppice products which are mechanically 
shredded by a chipping machine and then air dried. Wood chip is a bulky fuel so storage and 
delivery access need to be considered. Transport costs can be high for distances over 20 miles, 
and therefore wood chip is most cost effective if locally sourced. 

Pellets are made of compressed sawdust or wood shavings, giving a more concentrated form of 
fuel than wood chips. Pellets are cylindrical in shape, ranging in diameter from 6-8mm and 
approximately 20mmm long Consequently they can be transported further, need less storage 
space and are easier to handle, but are more expensive than chips due to production costs. 
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Figure 4-3  Wood fuel types: (a) Logs; (b) Chips; (c) Pellets 

 

Biomass heating is one of the few renewable technologies that require the regular delivery of fuel 
for input into the system.  Regular deliveries of logs, wood chips or pellets need to be received, 
transported to boiler and stored on site, which requires space for storage and easy access for 
long vehicles to the site.  

 

4.5.2 Applicability to Town Level Developments 

Biomass boilers can be integrated into developments in similar ways to conventional fossil fuel 
fired systems.  Individual boilers can be installed into individual households which can be 
controlled by the individual occupier.  Central building systems can be installed into flats, 
apartments, and commercial units whereby the boiler is operated and maintained by the building 
management and the individual domestic or commercial residents of the building pay for the heat 
consumed.  Biomass systems are increasingly being used in whole district heating systems 
spread over a large area and interconnected with underground district heating pipe.  Again, the 
boiler system is operated and maintained by a management company who sell the heat to the 
individual users.  

This allows great versatility when planning for these systems, however, as mentioned previously, 
ample fuel storage is necessary for all installations and ease of access for large delivery vehicles 
is essential in the large biomass boiler installations (>100kW).  Wood fuel storage can take many 
forms, but it must be located close to the boiler.  

 

4.5.3 Bridlington Resource 

One of the greatest barriers for biomass boiler technology deployment in the UK is the concern 
over fuel availability and security.  For individual homeowners this should not be a prohibitive 
concern as the biomass fuel requirement is relatively meagre and ample supplies are available to 
supply the individual domestic market.  

However, when considering a large scale project such as the Burlington Parade scheme, which 
consists of over 75,000 sq. metres of development, fuel availability and security is a major 
concern and needs to be investigated fully.  Local supplies of timber would not only reduce 
delivery times and create local employment, but would also ensure the cost of the fuel remained 
competitive against the fluctuating price of imported oil and gas.  

The Forestry Commission is the largest land manager in Britain and manages approximately one 
quarter of England’s forests.  The remaining three quarters of England’s woodlands and forests 
are privately owned22.  According to the Forestry Commission, approximately 6% (or 92,082Ha) of 

                                                      

22 Forestry Commission, “The Forestry Commission in England”, http://www.forestry.gov.uk, Website cited 31-Mar-09 
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Yorkshire and the Humber regions are woodland and it manages 22% of this.  The remaining 
forestry in the region is under private or local authority ownership.  An increasing number of 
woodlands are managed for conservation and recreation by charitable trusts and private owners 
and it is unlikely that these will supply significant quantities of biomass fuel.   

The Forestry Commission have been set the task by Government to work with the private sector 
and with local and regional partners to increase the amount of biomass made available through 
the wood fuel supply chain.  The target is to bring an additional 2 million tonnes of wood fuel 
annually to the market by 202023. 

 

4.5.4 Suitability to Burlington Parade 

Biomass heat can provide a reliable and very low-carbon solution to building space heating (and 
cooling needs, if absorption chillers are used) requirements.   The system would work more 
efficiently if a central boiler plant was constructed, creating a district heating system distributing 
heat through a hot water main to all or the majority of the development.  If the biomass could be 
delivered to one point at the development, this would ease delivery logistics.  The plant room, fuel 
store and district heating pipe network could all be located underground minimising the over 
ground footprint and eliminating any visual impacts.  

The technology is well established, reliable, carbon neutral and is certainly worthy of further 
investigation for this development.  Outside of technical concerns, the overriding consideration 
when investigating biomass is fuel availability, security and supply.  

 

4.6 Heat Pumps 
4.6.1 Overview/description 

Heat Pumps utilise the principle of the third law of thermodynamics to ‘pump’ heat from one 
medium to another. The concept for the heat pump was discovered in the 1850s and found its first 
commercially practical application in the refrigerator in the 1930s. Heat pumps to provide heating 
rather than cooling have been steadily developed since the mid 1900s and have become 
widespread in use in the USA and Europe since the 1990s.  Heat pumps generally use electricity 
to drive compressors, evaporators and pumps to ‘pump’ the heat from a low grade heat source to 
a higher grade heat output.  For every 1 unit of electricity used they can typically pump between 2 
and 5 units of useful heat.  A heat pump uses a heat collector which can draw heat from a number 
of sources, including the ground, the air or from a suitable water source.  The most common types 
used in heating systems are: 

• Ground Source Heat Pump  (GSHP) 

• Air Source Heat Pump  (ASHP) 

• Water Source Heat Pump (WSHP) 

 

WSHP can be highly efficient as the heat transfer from water to the heat collector is significant, 
but because suitable nearby water sources, such as a lake, are required these systems are fairly 
rare. The next most efficient is the GSHP which draws heat from either vertical (via boreholes) or 
horizontal ground collectors. The least efficient but cheapest to install is the ASHP which 
resembles a large air conditioning unit and draws heat from external air. 

                                                      

23 Forestry Commission England, “A woodfuel strategy for England”, 2007, http://www.forestry.gov.uk/england, 
Website cited 31-Mar-09 
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4.6.2 Applicability to Town Level Developments 

Heat pumps are more efficient when required to provide a low temperature heat output.  Heat 
pump based heating systems therefore require larger heat emitters than conventional systems 
and work well with underfloor heating or possibly oversized radiators. For these reasons heat 
pumps are ideally suited to either new builds or major refurbishments where underfloor heating 
can be installed.  Heat pump systems can have even higher efficiencies if there is both a cooling 
and heating requirement in the same vicinity, where heat can be pumped from one area, providing 
cooling and directed to another area to provide heating.  Supermarkets and leisure centres may 
provide such sources.  Large heat pump systems can also share common collector and 
distribution systems to further increase the economic benefits.    

 

4.6.3 Bridlington Resource 

From the Masterplan of the proposed development, there is limited space available for GSHP 
horizontal loop collectors.  It is therefore likely that vertical borehole based collector systems 
would be required. These are a standard form of GSHP collectors. However borehole drilling can 
be prohibitively expensive dependent on the local ground conditions. For large scale 
developments, multiple boreholes would need to be drilled leading to an economy of scale in 
terms of borehole drilling costs.   

ASHP systems could be used extensively on the proposed new buildings; however, they are less 
efficient than GSHP’s.  ASHP units are similar in appearance to air conditioning units commonly 
seen on commercial building facades which can detract from the building aesthetics.  However, 
for sensitive areas, the external ASHP units can be hidden from the public eye with suitable 
cladding, or appropriate building design.  

There may also be a potential for using seawater to provide a suitable heat source for a WSHP 
system.  Options may include water resources inside or beyond the Marina. 

 

4.6.4 Suitability to Burlington Parade 

Heat pumps are ideally suited to new builds or re-development programmes where high levels of 
building insulation and underfloor heating can be incorporated into the design.  GSHP’s would 
thus be suited to the Bridlington development as they provide an efficient form of reliable heating.  
The GSHP systems are also unseen once installed.  In areas where GSHP would not be suitable, 
for example where space for boreholes is limited, ASHP may provide a suitable alternative. As 
previously mentioned the visual impact of the ASHP can be mitigated and the area required to 
house the systems is small.  

Due to its proximity to the sea a WSHP system with a sea based collector and a common 
distribution system may also be a heating option worthy of further investigation.  For example, 
buildings coded 4A and 4B on the Masterplan may be ideal to utilise a WSHP system without 
significant additional infrastructure.  

It can therefore be concluded that heat pumps may be a realistic technology for the Burlington 
Parade development and should be investigated further.  Although they rely on electricity to 
operate, they are considered as renewable energy technology for regulatory purposes.  
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4.7 Small Scale Hydropower 
4.7.1 Overview/description 

Hydropower is a well-established method of power generation worldwide.  Large-scale hydro 
(>10MW) is becoming a less attractive option due to socio-economic reasons.  This has led to a 
renewed interest in small-scale hydropower (<10MW).   Small-scale hydropower (SHP) can be 
categorised further into Mini-hydro (100kW-1MW) and Micro-hydro (10kW-100kW)24. 

Hydropower facilities do not consume water; it is merely returned back into the hydrologic cycle 
and continues to be available. The natural hydrologic cycle is a continuous process with no 
beginning or end and relates to the processes of precipitation, evaporation, and transpiration25.  

Hydro turbines harness the kinetic energy of falling water and convert it into mechanical energy 
and then into electrical energy.  The water does this when it strikes and turns the blades of a 
hydro turbine, which is attached to a generator by way of a shaft.  The resultant rotational force 
converts the kinetic energy of the water into electrical energy at the generator output. 

Micro hydro turbines can provide low cost power where there is natural resource normally 
including a pressure head, i.e. a fall in height.  Unlike large scale hydro-electric schemes, micro-
hydro schemes are typically "run-of-river" and do not usually rely on a dam or man-made reservoir 
to provide water storage as these civil structures are too expensive to construct and maintain at 
this scale.   

 

4.7.2 Applicability to Town Level Developments 

Hydropower is a very site specific technology and scheme configurations vary from site to site.  
This leads to the fact that every hydro site is unique with approximately 75% of the development 
cost dependent on location and site conditions.  The remaining 25% is relatively fixed on the 
manufacture of electromechanical equipment26.   

Thus, a suitable river is key to a project success.  Having a large river flowing through the heart of 
a town does not necessarily guarantee that power can be feasibly extracted and very often towns 
are built on mature or at the “old stage” of a river where the volume of water may be large but the 
height that it falls through may be relatively flat.  This does not necessarily mean that power 
cannot be extracted, but it can be costly to do so and requires careful design.  

Another option to harness the energy of moving water is through waste water treatment systems, 
and water supply networks.  Hydroelectric turbines can be integrated into these systems with the 
benefit being that the generated electricity can offset the electricity consumed by the waste water 
and water supply pumps. 

If a suitable river is located nearby a town level development then these schemes are certainly 
worth investigating as the electricity generated is reliable, predictable (unlike other renewable 
energy sources such as wind), and has a long lifespan (up to 50 years if well maintained).  

 

                                                      

24 Fitzgerald, G.B., et al., “The analysis of fresh water rivers as an alternative source of energy in remote areas of 
Ireland”, Environ 2006, Irish Environmental Researchers Colloquium, University College Dublin 

25 Fitzgerald, G.B., et al., “The analysis of fresh water rivers as an alternative source of energy in remote areas of 
Ireland”, 2006, Institute of Technology Tralee, Ireland 

26 Ramos, H., “Guidelines for the Design of Small Hydropower Plants”, 2000, Belfast, Western Regional Energy Agency 
& Network. 
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4.7.3 Bridlington Resource 

The Gypsey Race will flow through the Burlington Parade development.  Although in theory this 
water course could support a micro-hydro scheme for some of the year (the watercourse exhibits 
intermittent flow), it would present specific difficulties.  As mentioned previously, useful power can 
only be extracted with the presence of “head” (pressure gained from height difference) and 
volumetric water flow.  The National River Flow Archive (NRFA) provides stewardship for, and 
access to, records from over 1300 gauging stations throughout the UK27.  The data derived for the 
Gypsey Race in Bridlington is shown in Table 4-1. 

 

Table 4-1  Hydrometric data for Gypsey Race at Bridlington28 

Gypsey Race at Bridlington 
Grid Reference:  54 (TA) 165 675 
Operator:  EA  
Local number:  8913002  
Catchment Area:  253.8 km2  
Level of Station:  11.0 m OD  
Max. Altitude:  211.0 m OD  
Mean flow:  0.28 m3s-1  
95% exceedance (Q95):   0.0 m 3s-1  
10% exceedance (Q10):   0.732 m3s-1  
61-90 Av. Ann. Rainfall:   720 mm 

 

From Table 4-1 it can be seen that the catchment area is quite large (253.8km2) but the mean flow 
has been recorded at a relatively low figure of 0.28 m3/s. This is compounded further by the record 
showing a 95% exceedance flow of 0.0m3/s which suggests that the river has little or no flow for 
5% of the year.   

To accurately assess the water resource available on-site hydrologic evaluations would need to 
undertaken. The purpose of hydrologic evaluations is to provide accurate values for stream 
discharge. The values of stream discharge have to be taken over a long enough period of time to 
represent the natural flow regime. A minimum record of flow should be available for a least one 
year and preferable for three years or more29. 

 

4.7.4 Suitability to Burlington Parade 

The achievable head in the immediate vicinity of Bridlington is likely to be no more than two 
metres.  Low head micro hydro requires more civil works and larger electromechanical equipment 
and hence more investment, so the economic and technical viability of such a project could be 
marginal and would probably only generate around 3-5 kW of electricity, which is approximately 
only enough to supply only one domestic property.   

Furthermore, Bridlington SPD has identified the Gypsey Race for development as an ecological, 
visually appealing and sustainable corridor between land and sea.  Integrating a hydropower 
system into this water course will not obliterate the Gypsey Race’s potential as an ecological 
corridor for birds, insects and other wildlife, but it will require greater investment to ensure the 
project is successful both from energy and an environmental perspective.  

                                                      

27 National River Flow Archive, http://www.ceh.ac.uk/data/nrfa/index.html, Website cited 31-Mar-09 
28 NRFA, “26004-Gypsey Race at Bridlington”, http://www.nwl.ac.uk/ih/nrfa/station_summaries/026/004.html, 

Website cited 31-Mar-2009, Centre for Ecology and Hydrology 
29 Ackers, P., et al., “Weirs and flumes for flow measurement”. 1978, Chichester: John Wiley & Sons. 
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At this site, small/micro hydro does not appear to compare very well with the other technologies 
being investigated. 

 

4.8 Tidal Energy 
4.8.1 Overview/description 

It is important to distinguish tidal energy from hydro power.  Hydropower is derived from the 
hydrological cycle as mentioned previously.  In contrast, tidal energy is the result of the interaction 
of the gravitational pull of the moon, and to a lesser extent the sun, on the seas and oceans.  

The level of water in the large oceans of the Earth rises and falls according to predictable 
patterns.  The main periods, T, of these tides are diurnal at about 24 hours and semidiurnal at 
about 12 hours and 25 minutes.  The change in height between successive high and low tides is 
called the range.  This varies between approximately 0.5 metres in most coastal regions and 10 
metres at particular sites near continental land masses30.  The movement of the water produces 
tidal currents which may reach speeds of typically 5 metres per second in coastal and inter-island 
channels.  There are a number of techniques to harness the power of the oceans.  

Barrages make use of the potential energy in the difference in height between high and low tides, 
i.e. the range.  Barrages are essentially dams across the full width of a tidal estuary.  There are a 
limited number of sites available worldwide (such as the Severn Estuary in the UK) and there are 
presently only three operating sites worldwide.  Further uptake of this system may be limited by 
capital cost and ecological and environmental disruption caused by such schemes.  

Tidal stream systems make use of the tidal currents to power turbines. This method does not 
require the extensive civil works involved in constructing a tidal barrage, or have the comparable 
environmental impact.   The energy yield is higher and more predictable than a wind turbine of 
similar size. 

Tidal lagoons are similar to barrages, but can be constructed as self contained structures which 
do not “seal off” an estuary and are claimed to incur much lower cost and impact overall.  The 
world’s first tidal lagoon may be built in Swansea Bay. 

 

4.8.2 Applicability to Town Level Developments 

4.8.3 Bridlington Resource 

The range, flow and periodic behaviour of tides at most coastal regions is well documented and 
analysed because of the demands of navigation and oceanography.  The behaviour may be 
predicted accurately, within an uncertainty of less than ±4%, and so tidal power presents a very 
reliable and assured form of renewable power31. 

A project commissioned by the then Department of Trade and Industry (now Department for 
Business Enterprise & Regulatory Reform) to map UK Marine Renewable Energy Resources was 
completed in 2004.  A consortium led by ABP Marine Environmental Research (ABPmer) which 
included the providers of major marine data holdings, provided the renewable energy sector with 
an Atlas that indicated areas potentially suitable for the future deployment of renewable energy 
technologies – wind, wave and tidal.  

In 2008, an online, interactive web GIS version of the UK Marine Renewable Energy Resources 
Atlas with improved underlying resource datasets was launched.  

                                                      
30 Twidell, J., Weir, T., “Renewable Energy Resources”, 2nd Ed., 2006, Taylor & Francis, London 
31 Boyle, G., “Renewable Energy – Power for a sustainable future”, 2nd Ed.,2004, Oxford University Press, Milton 
Keynes 
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Figure 4-4 is a map of the annual mean tidal power density around the UK.  The areas in orange 
and red highlight the areas with the greatest density on the coastline, and thus can be regarded 
as having the most technical potential.  For example, the Severn Estuary is an area of good tidal 
resource.  

 
Figure 4-4  Marine Energy Atlas - Annual mean tidal power density32 

 
From the map it can be seen that the annual mean tidal power density for the Bridlington area is 
approximately between 0.2 and 0.5 kW/m2.  In comparison with the Severn Estuary, which has a 
mean power density of between 1.0 and 2.0 kW/m2, the resource adjacent to Bridlington is 
relatively small.   

                                                      

32 Department for Business Enterprise & Regulatory Reform, “Atlas of UK Marine Renewable Energy Resources”, 
http://www.renewables-atlas.info, Website cited 31-Mar-09 
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According to the Marine Energy Atlas, referred to previously, the Spring Peak Flow for the 
Bridlington area is between 0.5 and 1.25 m/s.   

 
4.8.4 Suitability to Burlington Parade 

In 2005 a study commissioned by The Carbon Trust and compiled by Black & Veatch entitled “UK 
Tidal Stream Energy Resource Assessment” concluded that sites with a mean Spring Peak 
velocity of 2.5 to 4.5 m/s within sites of depth 30 to 40 metres are “probably the sites most 
(economically) suited to near term developments that use seabed standing devices”33.  
Comparing these quoted values with the Spring Peak Flow values for Bridlington (0.5-1.25m/s) 
shows that the Bridlington resource is not significant enough for large scale development.  

A pilot scheme project could be implemented and, at present, pilot tidal stream programmes are 
being facilitated at sites such as in the Shannon estuary in Ireland, where an abundant resource 
can be exploited.  At this stage it is felt that the investment levels and risk associated with such a 
project would render it inappropriate for this development and would be better directed at a 
regional or national level.  

 

4.9 Combined Heat & Power 
4.9.1 Overview/description 

Gas Fired CHP 

Combined heat and power (CHP), sometimes referred to as cogeneration, involves the 
simultaneous generation of electrical energy and heat energy in the form of low-pressure steam or 
hot water. By utilising the heat produced in an electricity generation system, CHP units can have 
typical efficiencies of approximately 80%. CHP provides an efficient, reliable source of electricity 
and useable heat at the point of use.  Cooling can also be provided via an absorption chiller. 

Small-scale gas CHP systems incorporate either a gas turbine or reciprocating engine.  From the 
simple block diagram of a gas fired CHP system shown in Figure 4-5 it can be seen that the 
resultant hot exhaust gases emitted from the turbine or engine are then passed through a heat 
exchanger for the production of hot water or steam.  In this way valuable heat is recovered from 
the combustion process which can be used on-site, be re-directed to a nearby industrial site, or 
used in a community heating scheme.  Reciprocating engines are commonly used for units with 
up to about 2MW power output.  It becomes more economical and efficient to use a gas turbine 
above 2MW.   

 

                                                      

33 Black & Veatch, “Phase II – UK Tidal Stream Energy Resource Assessment”, July 2005, Commissioned by The 
Carbon Trust 
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Figure 4-5  Simple block diagram of a Gas fired CHP system 

 

CHP from gas is clearly not renewable; however, it is a much more sustainable form of energy 
generation than grid supplied electricity from centralised power plants.  The overall efficiency of 
small-scale CHP systems can exceed 80% compared with 35% for a typical coal fired power 
station in the UK.CHP is also eligible for government financial incentives under the LEC and ROC 
schemes (discussed in Chapter 6) operated by Ofgem.  Thus, CHP is regarded as a viable and 
sustainable energy option.  

 

Biomass CHP 

Small-scale biomass-fired CHP technology is much less mature than gas-fired systems but there 
are commercial units available on the market.  The most well-established, commercially available 
technology options include a gasifier plus reciprocating engine or a boiler/combustion chamber 
with a steam turbine. 

A relatively new, but proven technology is biomass CHP utilising the organic Rankine cycle.  This 
uses a steam turbine, but instead of using water in the steam cycle, an organic medium such as a 
refrigerant or hydrocarbon is used.  Since the system requires a lower boiling point, it is regarded 
as safer (lower pressure than conventional steam), cheaper at a small scale, and more efficient 
overall than conventional steam plant.   

A downdraught gasifier with reciprocating engine tends to be the most common small-scale 
biomass CHP technology.  In the UK, this technology has just reached commercial operation, but 
it is well proven in Scandinavia and Austria.  The most significant technical challenge with this 
particular technology is in “refining” the gas produced in the gasifier to a standard that can be 
combusted in a gas reciprocating engine. 

Any small-scale biomass CHP system would be more expensive to install and run than an 
equivalent size gas CHP system and would require more maintenance than gas CHP plants, 
particularly for the solids handling components and filters.  A biomass CHP system also requires 
considerably more space for the plant equipment and biomass storage bunker. 

The smaller the differential between electricity and gas or biomass prices, the less economically 
attractive a CHP system can be.  This is known as the “spark spread.”  It is vital that the lifecycle 
costs of a CHP system are closely examined and this requires forecasts of gas and electricity 
prices, which are difficult to determine.  Economic viability of a CHP scheme requires high annual 
running hours and full utilisation of the heat and power either on-site or exported locally, which in 
the case of electricity means exported to the grid.  

 

4.9.2 Applicability to Town Level Developments 

There is little evidence of large scale CHP systems operating in a town level development within 
the UK.  There are ample examples of a single CHP system supplying heat and power to a small 
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number of buildings within a town centre (such as the Birmingham International Convention 
Centre and Birmingham Hyatt Hotel system).  These work well as summer heat loads are 
provided by a swimming pool which allows the CHP system to operate all year round.  If there is 
no summer heat load then it is uneconomic to operate the CHP system as there is no useful 
location to ‘dump’ the heat generated.  This is often the case in developments with large quantities 
of residential space.  

Thus, the greatest potential of CHP systems for town level developments is within individual units 
which have high all year round electrical and heating or cooling loads.    

 

4.9.3 Bridlington Resource 

Depending on the type of CHP installed, either gas or biomass, an investigation into the size of 
system is required to assess the quantity of fuel required.  The existing gas network has already 
been appraised in Chapter 2, and it is suggested that it has sufficient capacity to meet the 
increased demand.   Security and availability of future gas supplies are debatable and this report 
does not advise on this subject.  

Bridlington biomass resource has already been discussed in Section 4.7.3 and is applicable here.  

 

4.9.4 Suitability to Burlington Parade 

Gas CHP with a reciprocating engine is reliable and is a very well-proven technology.  The 
economics of the technology work best if it is configured to the consistent heat load, or baseload.  
If this year-round demand cannot be guaranteed by the development as a whole, then CHP 
should not be considered, since intermittent operation can result in a poor return on investment. 

However the technology may be suitable for particular units within the development, for example 
the large supermarket.  CHP systems are regularly installed in supermarkets and can provide 
electricity, heat and cooling capabilities.  It is recommended that this decision is made by 
individual unit owners when the site is closer to development rather than planning for a large scale 
CHP system based on desktop demand estimates, when in reality the demand profiles may not 
suit a CHP system.   

It can therefore be summarised that large scale CHP technology is not recommended to provide 
heat and power to the entire site.  However, it may be suitable for individual units within the 
development but this should be at the discretion of the unit owners.  

 

4.10 Summary 
Eight Low or Zero Carbon (LZC) technologies have been discussed and assessed according to 
their applicability to the Bridlington Town Centre Redevelopment.  The aim of this report is to give 
an objective appraisal of the potential to integrate LZC technologies into this development without 
bias toward any particular technology.   

Table 4-2 summarises all the technologies discussed.  The table lists the primary advantage and 
disadvantage for each technology, the resource available and its suitability to the Burlington 
Parade development.  It also summarises which technologies have been shortlisted for further 
analysis in this report. 

The four technologies that have been shortlisted for further analysis and discussion are: 

• Solar Thermal; 

• Wind Power; 
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• Biomass boilers; 

• Heat Pumps 

 

The omission or non-shortlisting of the four other technologies should not be taken as an 
indication that these are explicitly unsuitable for this proposed development.  It may well be the 
case that some or all of those non-shortlisted technologies might play a role in the sustainability 
aims for Bridlington as set out in the SPD.  However, at this stage of the energy investigation and 
based on the information received and researched, the four technologies that have been 
shortlisted were deemed to have the most realistic potential of large scale deployment at the site.  

 

4.10.1 Criteria for rejection of renewable energy types 

• Solar PV:  was rejected because although it is relatively easy to install, the costs 
compared to the renewable energy contribution it can make are very high.  Changes in 
legislation in the future may make PV more economically attractive.  If PV were opted for 
on this basis, the judgement would be based on conjecture and the burden of risk placed 
on the investor. 

• Small Hydro:  the return on investment would be very low due small resource, small 
amount of head at the location, and concurrent civil works required.  The particular 
disadvantages of using the Gypsey race for small hydro are detailed in section 4.7.4. 

• Tidal Energy:  at the time of writing this technology is being piloted at a commercial scale 
at a small number of sites and research tends to be coordinated at a national scale.  
Although the return on investment could be attractive, the initial investment required 
would be quite high.  Also, the industry is in its infancy and there are risks associated with 
the variation in the levels of investment required at a particular site. 

• CHP:  should only be utilised if there is a year-round demand for the heat generated.  This 
makes it more economically viable.  This applies to biomass-fuelled CHP and 
conventional gas-fuelled CHP.  Excess heat can be used in the summer to provide 
cooling with the use of absorption chillers, but if the development is to reach a satisfactory 
sustainability standard, it should not have a high reliance on cooling from dedicated plant.  
The initial investment for CHP is also much higher than for biomass boilers and high 
efficiency condensing gas boilers. 
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Table 4-2  Summary table of appraised technologies 

 

Technology Primary Advantage Primary 
Disadvantage Bridlington Resource Cost per kW 

installed Suitability to Burlington Parade Shortlisted 

Solar Thermal Free & unlimited 
resource 

Uncompetitive against 
present price of gas 950 kWh/m2 year (irradiation) 

 

£4,000- £8,000 

Solar thermal is best integrated into 
new builds such as this. 

Technically viable. 

Yes 

Solar PV Free & unlimited 
resource 

High investment, low 
efficiencies 950 kWh/m2 year (irradiation) 

 

£8,000- £15,000 

Technically viable. 

But, ROI will be small 
No 

Wind Power Free & unlimited 
resource 

Unpredictable daily 
output 

6 m/s @ 25m above ground 
level 

 

£1,000- £3,000 

Will require available land adjacent to 
Bridlington 

But, is a good method of meeting 
energy targets 

Yes 

Biomass Boilers Carbon Neutral heat 
generation 

Fuel source security 
issue 

Fuel storage space 
required 

Unknown. 

Government committed to 
increase supply 

 

£350- £800 Suitable if integrated with a district 
heating scheme Yes 

Heat Pumps High efficiency 
(~300%) Consume electricity ASHP, GSHP and WSHP 

technologies applicable 

 

£800- £1,500 

(Not borehole 
system) 

Very suitable, all three heat pump 
types are technically viable Yes 

Small Hydro Predictable and 
reliable resource Site specific 0.28 m3/s 

 

£3,000- £8,000 Resource is insignificant No 

Tidal Energy Predictable and 
reliable resource 

High investment 

 Site specific 
0.2-0.5 kW/m2 

 

£8,500 
Resource is unlikely to offer a good 

ROI No 

CHP 
Simultaneous 

generation of heat 
and electricity 

Sufficient heat and 
electrical loads 
required all year 

around 

Dependent on gas or biomass 
supplies 

 

£3,000- £8,000 
May be technically viable for individual 

buildings but not development as a 
whole 

No 
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5. Shortlisted Technologies 
Four renewable energy technologies have been chosen as representing the most potential for 
large scale deployment at this site.  The technical considerations for each are covered in detail, 
the potential, the possible energy delivered by the technology, and investment cost guidelines. 

 

5.1 Solar Thermal 
5.1.1 Technical Considerations 

In the northern hemisphere collectors should ideally face south.  Surfaces which face south 
receive more solar radiation than surfaces with other orientations because the Sun is highest in 
the sky and therefore strongest at solar noon.  However, orientations between 30 east and 40 
west of south are acceptable and will not result in more that 10% loss in efficiency compared with 
the ideal orientation34.  

Angle of inclination of the solar collector to the horizontal is also of great importance and varies 
throughout the year. Figure 5-1 is a diagram of the varying angles of inclination between summer 
and winter.   

 

 
Figure 5-1  Seasonal angle of inclination variation 

 

Higher mounting angles achieve better system performance in winter whereas lower mounting 
angles will result in greater system performance in summer. Thus, a mean value between 
maximum and minimum angles of inclination is generally chosen. For primarily summer water 
heating in the east-northeast of England the angle of inclination should not exceed an angle equal 
to latitude – 10°.  This results in an angle of 40° to 45° to the horizontal.   

Collector panels can be installed on flat roofs, vertical walls, or at ground level.  The use of 
brackets and fixings are employed to ‘lift’ the panels to the desired angle of inclination.  However, 

                                                      

34 Renewable Energy Installer Academy (REIA), “Solar hot water – Installer’s training manual”, 2006, Sustainable 
Energy Ireland 
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installing panels on pitched roofs generally offers the most cost effective solution with all other 
considerations being equal.   

Numerous methods exist to integrate solar thermal systems into new and existing buildings.  The 
primary configuration for most systems is shown in Figure 5-2.   

 

 
Figure 5-2  Typical solar thermal system configuration for DHW supply 

 
From the figure, it can be seen that the primary components are the collector, pump and hot water 
cylinder.  The boiler is used to supplement and boost the water temperature when required.  
Minimal maintenance is required, typically comprising an annual check by the occupier and a 
more in depth check by a professional installer every 3-5 years.  

As for all renewable energy technologies, large systems benefit from economies of scale and thus 
a large solar thermal system installed on the roof of an apartment block serving multiple units from 
a central hot water tank will have an improved financial payback period.  

 

5.1.2 Potential Energy Delivered 

Solar thermal systems benefit from hot water cylinders to store the thermal energy for use at a 
later stage when required.  This ensures the maximum benefit can be gained from the system.  It 
is unclear at this stage of the design process which buildings will have centralised domestic hot 
water systems.  It is also unclear from the supplied Masterplan which buildings will have pitched 
roofs and the quantity of those that will be south facing roofs. 

 

Assumptions 

To calculate the energy delivered from solar thermal, a number of assumptions have to be 
declared.   

• Gross floor area of all buildings has already been estimated at 75,450m2 (Building 
footprint area was not available at the time of writing); 

• Thermal consumption for the development will be 8,767MWh/annum; 

• Electrical consumption for the development will be 11,524MWh/annum; 

• Domestic hot water (DHW) heating accounts for approximately 10% of overall energy 
demand; 

• Flat plate solar thermal collectors will be installed with a collector efficiency of 60%; 

• Average daily solar radiation for Bridlington is 2.605 kWh/m2 day 
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The daily average solar radiation is shown in the next table and is the basis for the calculations.  
These figures have been sourced from NASA climate data which is available from the RETScreen 
renewable energy technology analysis software program35.  

 

Results 

The solar thermal potential has been estimated for varying percentages of collector area relative 
to the gross floor area of the buildings (building footprint area was not available at the time of 
writing) within the development and the results are shown in Table 5-1.   

 

Table 5-1  Potential solar thermal contribution to the Bridlington development 

Solar 
coverage 

% 

Collector 
Area  
m2 

No. of 
collectors 

(2m2/collector)

Capacity 
kW 

Yield 
MWh/yr 

% of 
DHW 

demand 

% of 
Thermal 
demand 

% of 
Energy 
demand 

50% 37725 18863 23578 21522 1061% 245% 106%
30% 22635 11318 14147 12913 636% 147% 64%
20% 15090 7545 9431 8609 424% 98% 42%
10% 7545 3773 4716 4304 212% 49% 21%

7% 5282 2641 3301 3013 148% 34% 15%
5% 3773 1886 2358 2152 106% 25% 11%
3% 2264 1132 1415 1291 64% 15% 6%
2% 1509 755 943 861 42% 10% 4%
1% 755 377 472 430 21% 5% 2%

 

From Table 5-1 it can be seen that if 50% of the total gross area of the Bridlington buildings are 
covered with solar thermal collectors the entire site energy demand would in theory be satisfied.  
However, this does not consider the fact the solar thermal in this case is for the production of heat 
only and will not generate electricity.  The majority of the supplied heat would also be available 
mainly in the summer when overall thermal demand is at its lowest. 

If the developer is considering solar thermal technology to supply all the domestic hot water then it 
is shown that approximately 3,700m2 of collectors are required.  It should be noted that this does 
not consider demand profiles and a solar system of this size may heat surplus quantities of hot 
water during the summer months.   

Solar thermal systems are generally not sized to supply 100% of DHW.  If a solar thermal system 
was designed to meet 100% of DHW demand, the system would have to meet the DHW demand 
during the winter months when the solar resource is at its lowest and this would require a large 
amount of panels.  During the summer months there would thus be an abundance of hot water 
supply and in turn hot water waste. Thus, solar thermal systems are more often designed to 
supply 40-60% of the DHW demand.  As mentioned previously solar thermal can be utilised to 
integrate with the space heating system but again a large quantity of panels are required to make 
a significant impact leading to an over supply of hot water during summer months.  

Considering a deployment of multiple solar thermal systems at this site which would cumulatively 
contribute to 40% of the DHW requirement would require about 1,500m2 of collector area and 
many of these panels would be installed on the roofs of houses and apartment blocks.  As seen 
from the highlighted row of Table 5-1 this quantity of solar thermal would generate 10% of the total 
site thermal demand from renewable energy and 4% of the total energy demand. 

  

                                                      

35 RETScreen International, “RETScreen Clean Energy Project Analysis Software”, Version 4, 19-11-2008, Natural 
Resources Canada 
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5.1.3 Investment 

Installed costs for solar thermal systems vary with type of system, size of system, complexity, and 
quality.  Not all solar thermal collectors perform equally, even when comparing like with like.  It is 
therefore important to be aware of and assess solar thermal collector test results before any 
purchases are made.  

Table 5-2 lists the typical investment costs associated with flat plate or vacuum tube solar thermal 
systems for varying collector areas.   

 

Table 5-2  Typical investment costs for solar thermal systems36 

System Type Plant Scale Ranges
m2 

Estimated Installed Costs 
£/m2 37 

≤ 10 £ 950 
>10 ≤ 50 £ 635 
>50 ≤ 200 £ 555 Flat Plate 

> 200 ≤ 500 £ 395 
≤ 10 £ 1,270 

>10 ≤ 50 £ 870 
>50 ≤ 200 £ 710 Vacuum Tube 

> 200 ≤ 500 £ 475 
 

For example, a typical domestic solar thermal flat plate collector system has a collector area of 
4m2.  From the table above it can be deduced that such a system would cost in the region of 
£3,800.  Thus, using the example earlier which stated that for Bridlington Town Centre 
Redevelopment to achieve a 40% target of DHW heating to be supplied by solar thermal would 
require 1,500m2 of solar thermal collector area.  Using the figures listed in Table 5-2, and 
depending on the configuration installed (multiple small systems installed, or a small number of 
large systems) it can be deduced that the entire system could range in cost from £0.6-1.42m.  

At present, financial payback of solar thermal systems is long if no funding is secured for the initial 
investment as the present price of gas is too low to make solar thermal systems financially viable 
without a grant.  Table 5-3 lists the indicative monetary figures for two typical sizes of solar 
thermal collectors, the cost per kWh and the indicative maintenance costs. 

 

Table 5-3  Indicative monetary values for solar thermal systems 

System Size 
(kW) 

Capital Cost 
(£1000) 

Annual Fuel 
Costs (£) 

Annual Energy 
Produced  

(kWh) 

Total Cost/kWh 
Produced 
 (p/kWh) 

Indicative 
Maintenance costs 

(Approx £/yr) 
4m² 3 n/a 2,000 13 100 
10m² 7 n/a 4,540 12 200 

 

As can be seen from the table above, the cost per kWh of solar thermal systems is quite high 
relative to gas, which is between 3 and 5 pence per kWh.  However, grants are available for solar 
thermal systems and the price of gas is likely to fluctuate over the next 20 years, which is the 
lifespan of a solar thermal system.  

 

                                                      
36 Sustainable Energy Ireland, “Renewable Heat Deployment Programme – Application guide”, Version 1.3, 
http://www.sei.ie/Grants/Renewable_Heat_Deployment_Programme, Website cited 31-Mar-09 
37 Currency conversion rate of €1 = £0.794 
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5.2 Wind Power 
According to the East Riding Coastal Zone Integrated Management Plan, which was published in 
2002, opposition to previous applications for onshore wind farms in Holderness has been 
intense38.  These oppositions were based on the landscape impacts the wind farms are claimed to 
have on the areas in question.   

It is unknown what the general opinion of the Holderness community is toward wind power since 
2002, but a greater tolerance of wind turbines is expected as the deployment of this technology 
has grown exponentially during this time period.  

It is proposed in this case that a medium to large scale, grid connected wind turbine is erected at 
an exposed location within 3-4km of the Bridlington Town Centre Redevelopment.  Depending on 
the size of turbine installed it could supply a significant portion of the electricity requirements of 
the town, and support East Riding’s sustainability targets.  If a suitable location with an adequate 
resource could be found closer to Bridlington Town Centre, such as on the seafront, then this site 
should be investigated.  The closer a generation plant (e.g. a wind turbine) is to the load centre 
(e.g. a town) the less connection cable is required and transmission losses are reduced.  This 
leads to a reduced investment cost, all other considerations being equal.  However, wind 
turbulences, noise pollution and toppling distances need to be considered when siting turbines in 
urban areas.   

 

5.2.1 Technical Considerations 

Fundamentally, a typical turbine consists of three main parts: 

1. Rotor blades which act as barriers to the wind, which are forced to move by the wind;  

2. The shaft which is connected to the centre of the rotor, hence when the rotor spins, the 
shaft spins as some of the rotational energy is transferred;  

3. The generator which uses the principles of electromagnetic induction to generate 
alternating current (AC) out through power lines for transmission. 

Several additional components make up a complete wind system. The other components depend 
on system type, of which there are several kinds depending on whether the site is grid-connected 
or off-grid and whether the site primarily requires electricity or heating. 

Any wind turbine must only be sited if it and any erection equipment is a safe distance from 
overhead lines or other hazards and can be accessed both for installation and for subsequent 
annual servicing.   

Erection (according to standard and thereby proven and risk assessed procedures) is either by: 

• Crane (expensive and needs access); 

• Gin pole, winch and backing off winch system – for turbines < 20kW - needs appropriate 
strip of land including that for guying if required; 

• Manual plus hydraulic platform - needs access < 1 kW; 

• Manual - for small turbines < 500 W. 

The toppling distance for wind turbines must be away from highly occupied areas where persons 
are in line of fall or flight of a piece of blade, with buildings offering some protection.  Wind 
turbines must be clear of regularly used rail lines, fuel stores, electrical substations, regularly used 

                                                      

38 East Riding of Yorkshire Council, “East Riding Integrated Coastal Zone Management Plan – Towards a Sustainable 
Coast”, June 2002, East Riding of Yorkshire Council 
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roads and pavements, station entrances and dwellings.  Wind turbines must also be clear of any 
obstacles directly obscuring wind at the same height, as they would reduce wind speeds and 
decrease energy yield. 

The majority of small wind turbine models on the market are of the commonly seen ‘propeller like’ 
horizontal axis design.  The vertical axis design turbines are regarded as having potential to be 
less visually intrusive.  An example is the Quiet Revolution design shown Figure 5-3.  However, 
these are largely at a pre-commercial stage and have been discounted at this stage due to lack of 
evidence of performance and reliability.  

 
Figure 5-3  Quiet Revolution vertical axis wind turbine 

 
It is proposed that one or more medium to large scale turbines are erected close to the Bridlington 
area.  The size range categories and the relevant electrical capacity and rotor diameter for typical 
turbines are shown in Table 5-4. (BUWT is an acronym for Building Mounted Wind Turbines). 

 

Table 5-4  Wind Turbine categories 

Size Turbine Power rating Rotor Diameter 

Large > 600 kW > 45 m 
Medium > 200 kW  

< 600 kW 
> 25 m  
< 45 m 

Small > 50 kW  
< 200 kW 

> 13 m  
< 25 m 

Micro - Mini  > 15 kW 
< 50 kW 

> 10 m  
< 13 m 

Micro - Tiny < 15 kW < 10 m 
Micro - BUWT < 10 kW < 6 m 

 

Successfully siting wind turbine(s) necessitates avoiding obstructions of a similar or greater height 
at least 100-200m from the turbine(s).   

The actual wind speeds for a particular site can only be derived accurately by a wind survey of 
preferably of one year’s duration at or close to the proposed turbine site.  It has already been 
identified that the annual mean wind speed in the Bridlington area at a hub height of 25 metres 
above ground level is 6m/s.  This figure correlates well climate date from the NASA database 
which has identified the average wind speeds shown in Table 5-5.  
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Table 5-5  Average monthly wind speed data for Bridlington 
 

Average Wind Speed (@ 10m)

Month Wind Speed (m/s) 
Jan 5.8 
Feb 6.1 
Mar 5.5 
Apr 5.1 
May 4.5 
Jun 4.4 
Jul 3.9 
Aug 4.0 
Sep 4.8 
Oct 5.5 
Nov 5.3 
Dec 5.6 

Average 5.0 
 

This is a potentially viable resource and if an exposed area of land close to Bridlington is secured 
it is recommended that it should be considered for wind turbine deployment.  Further investigation 
into the wind speed distribution will be required to accurately assess the energy potential.  

 

5.2.2 Potential Energy Delivered 

Estimating energy yield from wind turbines can be a complex process and site factors such as 
height above sea level, roughness coefficient, and turbulence are hugely important when selecting 
a medium to large scale turbine.  One of the most significant factors however is the wind speed 
distribution as varying wind speeds affect the energy available.  

The wind resource at a site is commonly designated by its average annual wind speed.  However, 
because power is a cubic function of wind speed, periods of strong winds contribute far more to 
energy production than would be indicated by the average wind speed alone.  Thus, the 
distribution of wind speeds over time is also important.  Figure 5-4 shows the distribution of wind 
speed for a site with a mean wind speed of 5m/s at 10m height, which is the case for the 
Bridlington area.  
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Figure 5-4  Wind speed distribution for the Bridlington area 

 

Wind speed typically increase with height, and the increases can sometimes be dramatic when 
obstructions near the ground disrupt the flow of wind. There are a number of methods to estimate 
the increase in wind speed with increasing height but the ‘power law’ method was used in this 
analysis.  

Table 5-6 summarises the results of the investigation into estimates of the energy yield from 
various turbines and their respective hub height and rotor diameters, and the potential contribution 
to the Bridlington development.  

 

Table 5-6  Wind Turbine Energy Delivered Estimates 

Rated 
Power 

MW 

Rotor 
Diameter 

m 

Swept Area 
m2 

Hub 
Height 

m 

Capacity 
Factor 

Net 
Yield 

MWh/yr 

% of 
Electrical 
demand 

% of 
Energy 
demand 

0.66 47 1735 40 0.24 1367 12% 7% 
0.66 47 1735 65 0.27 1534 13% 8% 
0.85 52 2124 40 0.21 1577 14% 8% 
0.85 52 2124 86 0.27 1982 17% 10% 
1.75 66 3421 60 0.20 3091 27% 15% 
1.75 66 3421 78 0.22 3357 29% 17% 
2.00 80 5027 60 0.26 4557 40% 22% 
2.00 80 5027 78 0.28 4911 43% 24% 

 

The turbines modelled above are based on Vestas machines as their turbine information was 
readily available and is typical of most turbines on the market, but it should be noted Atkins is in 
no way endorsing Vestas over and above any other manufacturer.  It can be seen from the table 
that similar rated turbines operating at different hub heights produce different yields.  The larger 
the hub height and the larger the swept area of the rotor, the more energy will be delivered from 
the turbine.   

Capacity factor is also an important column to take note of in Table 5-6 as this depicts the ratio of 
the electrical energy produced by the turbine relative to the value that could have been produced 
at continuous full operation during the same period of time.  Thus, the higher the capacity factor 
the greater the total energy generation of the turbine.   
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Based on the results given in Table 5-6 it is clear that the 2MW turbine operating at a hub height 
of 78m will produce the greatest output and the largest capacity factor.  This unit would contribute 
43% of the overall annual electrical demand and 24% of the total site energy demand.  However 
manufacturing lead times, securing planning permission, and raising capital for such a large 
turbine may prove difficult. 

An alternative to the very large 2MW turbine is the 0.85MW (850kW) turbine which has a hub 
height of 86m and a rotor diameter of 52m.  This unit could potentially produce 17% of the site 
electrical demand, which is equivalent to 10% of the total energy demand.   

It should be noted that these figures are guidelines only and detailed analysis of the resource and 
possible turbine locations would be required to provide a more accurate estimate. However, it 
does highlight the potential that a single turbine has in meeting a development’s sustainability 
targets.  

 

5.2.3 Investment 

The economic feasibility of wind turbines greatly depends on the wind speed distribution, distance 
to the local grid or load and capital investment required.  Wind turbines in areas with high wind 
speeds will generate more electricity and a return on the investment will be realised in less time 
than areas with lower wind speeds.  Table 5-7 lists the indicative monetary figures for wind 
turbines, the cost per kWh and the indicative maintenance costs.  

Table 5-7  Indicative monetary figures for Wind Turbines 

System Size 
(kW) 

Capital Cost 
(£1000) 

Annual Fuel 
Costs (£) 

Gross Energy 
Yield / annum  

(MWh) 

Total Cost/kWh 
Produced 
 (p/kWh) 

Indicative Maintenance 
costs (Approx £/yr) 

2.5 10.5 0 4.4 23 £500 
6 20 0 10.5 19 £1000 

330 436 0 700 6.2 £33 / kW / year 
850 1,020 0 2000 5.1 £33 / kW / year 

2000 2,400 0 5000 4.8 £30 / kW / year 
3000 3,600 0 9000 4.0 £30 / kW / year 

 

From the table above it can be concluded that an 850kW turbine would cost in the region of 
£1.02million.  This figure may vary depending on the type and size of unit installed but it can be 
taken as a guideline.  

 

5.3 Biomass Boilers 
5.3.1 Technical Considerations 

When assessing a biomass system, it is important to assess the practicality of installing such a 
technology. Biomass heating is one of the few renewable energy technologies that require the 
regular delivery of fuel for input into the system.  Regular deliveries of log, wood chip or pellet 
need to be received, transported to boiler and stored on site, which requires space for storage and 
easy access for long vehicles to the site.   

Where there is adequate storage for wood chip, a typical delivery method would be tipping into a 
storage bunker. The chip is then automatically fed into the boiler via a screw conveyor.  Figure 5-5 
shows two typical storage and delivery configurations.   
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Figure 5-5  Two typical methods of woodfuel delivery and storage 

 
 

Bulk delivery of wood fuel may also be possible via the Harbour at Bridlington if a local supply of 
fuel could not be sourced.  It is likely that this method of bulk fuel delivery would make financial 
sense, however, technical issues such as conveying the fuel from the vessel to the boiler fuel 
store, would require dedicated investigation.  

Biomass boilers integrate well with water storage tanks or accumulator tanks (also known as 
buffer tanks) as most biomass boilers do not operate well at part load efficiency, or can be easily 
shut down when running at full output – this is due to the fuel left in the combustion chamber 
which needs to be burned.  Accumulator tanks allow large quantities of hot water to be stored for 
use at a later stage when required.  Due to this, solar thermal systems are commonly integrated 
with biomass boiler systems as solar thermal also operates well when integrated with an 
accumulator tank.   

Integrating accumulator tanks also affords the opportunity for a biomass boiler to be ‘undersized’ 
for a typical application.  Normally, boilers (gas or oil) are sized to meet peak demand, plus a 
tolerance. However, as accumulator tanks act as a buffer between the peak load and the nominal 
load served by the boiler, the boiler is generally sized at 60-85% of the building’s peak load.  This 
helps to reduce capital investment and plant room space requirements, as larger boilers require 
more space.  Fossil fuel boilers are sometimes installed to act as a backup or for unusually high 
peak loads as they have low investment costs.   

The energy content of the biomass fuel is important to the success of the system.  The higher 
quality the fuel the more efficiently the system will operate.  Wood log should be naturally dried for 
a minimum of one heating season prior to be chipped.   
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5.3.2 Potential Energy Delivered 

Bridlington Town Centre Redevelopment may offer a good opportunity for a district heating 
system to be installed across part of or the entire site.  District heating systems can provide space 
and water heating from a central point on a development.  They are clean, cost effective and 
efficient.  These systems benefit from a centralised heating system where fuel deliveries can be 
controlled and maintenance is left with the system operators.   

Biomass boiler systems integrate well with district heating systems as installing biomass boilers 
into individual homes and businesses is often unfeasible in town level developments.  The district 
heating plant pumps hot water to each consumer within the development via underground, 
insulated piping.  Each residential or commercial unit supplied by the system, takes the heat via a 
heat exchanger at the supply point and pumps it around the internal system.   

The centralised biomass boiler, buffer tanks, control and pumping equipment could be placed 
underground as well at the fuel store.  This will minimise the footprint required over ground of the 
plant area.  Potential locations include the parking area of building 1B, or the area adjacent to 
Building 2A.  A more detailed survey would ascertain the precise area where the plant could be 
located 

It has been determined that over 1km of pre-insulated district heating pipe would need to be laid 
(underground) during the groundworks stage of the development.  This will add to the initial capital 
investment for the scheme but the benefits will outweigh the costs.  

An analysis of the required boiler size, fuel consumption, and fuel store size has been estimated 
and the results are shown in Table 5-8. 

 

Table 5-8  Biomass boiler capacity and fuel consumption estimates 

 Unit Biomass Boiler Comments 
Estimated Thermal Demand  MWh 8,767 
Estimated capacity of Biomass boiler(s) kW 2,714 
Seasonal Efficiency of Biomass boiler % 85 
Assumed Energy content of fuel kWh/kg 3.7 
Estimated fuel consumption/annum tonnes 2,787 
Wood chip bulk density kg/m3 275 30% moisture content 
Fuel store size m3 422 Based on a 2 week delivery schedule 
Suggested Fuel store dimensions lxbxh 10 x 9 x 5m 

 

It should be noted that not all of the development would need to be supplied by the district heating 
and biomass boiler scheme, and in particular Buildings 1A and 4A on the Masterplan could be 
omitted as they are on the fringes of the Burlington Parade proposal.  Alternative heating solutions 
would be necessary for these buildings.  

 

5.3.3 Investment 

Installed costs for biomass boiler systems vary with type of system, size of system, complexity, 
and quality.  Table 5-9 lists the typical investment costs per kW associated with biomass boiler 
systems.  As can be seen from the table, there is an economy of scale when installing larger 
systems.  
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Table 5-9  Typical investment costs for biomass boiler systems39 

Plant Scale Ranges
kW thermal 

Estimated Installed Costs
£/kW 

≤ 20 £ 520 
>20 ≤ 50 £ 400 
>50 ≤ 250 £ 555 

> 250 ≤ 500 £ 280 
> 500 ≤ 1,000 £ 200 

>1,000 £ 120 
 

Thus, considering a 2.7MW system which has been sized for this development, it can be 
concluded from Table 5-9 that the investment cost for the boiler, fuel store, control and pump 
system would be in the region of £350,000.  Further costs would be incurred to locate the fuel 
store and plant room underground.   

Please note that this value does not consider the investment cost associated with the district 
heating pipe network.  The district heating system should be considered a separate investment, 
as it will operate with any boiler system, i.e. gas, oil, or biomass.  

Estimated prices for biomass fuel in the form of wood chip and pellet have been obtained from the 
Biomass Energy Centre40.  The fuel costs are shown in the table below.   

 
Table 5-10  Typical biomass fuel costs / kWh 

Biomass Fuel Type Unit price
£/kWh 

Wood chip 0.02 
Wood pellet 0.04 

 

Considering the prices shown in the table above and the estimated heat demand per annum of 
8,767MWh, it can be estimated that the annual fuel costs to supply thermal energy to the entire 
development would be £175,340.  Assuming wood pellet was the selected biomass fuel the 
annual bill would be approximately £306,845; this is 75% higher.  So, it can be seen that for large 
scale biomass boiler installations woodchip is the most economical choice, with wood pellet 
carrying a premium for the smaller amount of storage space needed.  

These prices are in accordance with Atkins experience and are used as a guide only since they 
will vary depending on delivery charges, energy content and supply / demand.  For example, 
wood chips can be delivered and charged by the tonne rather than by the heat they deliver, 
meaning that the cost per kWh delivered will greatly depend on the quality of chip and the 
moisture content.  

Biomass boiler technology is viewed as carbon neutral.  Therefore, if a biomass system is 
installed to supply 100% of the thermal demand to the site this would result in a renewable energy 
technology supplying 43% of the total site energy demand to the Bridlington Town Centre 
Redevelopment. 

 
 

 

                                                      

39 Sustainable Energy Ireland, “Renewable Heat Deployment Programme – Application guide”, Version 1.3, 
http://www.sei.ie/Grants/Renewable_Heat_Deployment_Programme, Website cited 31-Mar-09 
40 Biomass Energy Centre,  “Fuel Costs per kWh”, 
http://www.biomassenergycentre.org.uk/portal/page?_pageid=75,59188&_dad=portal&_schema=PORTAL, 
Website Cited 31-Mar-09 
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5.4 Heat Pumps 
Heat pumps are used extensively in several European countries, with over 30% of Swedish single 
family homes (non-communal buildings such as flats/apartments) being heated primarily by heat 
pumps.  The large number of heat pumps in Sweden is largely due to government policy to 
encourage the move from oil based heating to heat pumps.  This fits extremely well with Sweden’s 
large renewable Hydroelectric capacity which provides an abundance of cheap electricity.  Heat 
pumps tend to work best with lower temperature heating delivery systems, for the more efficient 
ground and water source systems the primary delivery system is underfloor heating.  Underfloor 
heating has a relatively high thermal mass which means that there is a time lag between when the 
heat pumps are run and when the heat is subsequently released from the floor.  If desired, this 
effect can be further amplified by the addition of more thermal storage in the form of well insulated 
hot water tanks or Phase Change Materials (PCM’s).  

The UK, in line with the rest of the EU, now has binding targets for renewable energy, with a 
target of 20% being provided by 2020.  Much of this energy will be provided by large scale wind 
turbines which are currently the most economic renewable solution.  This means that there will be 
an increasing volume of ‘variable’ energy supplies being delivered into the national grid, and so 
greater grid flexibility will be required.  To provide this flexibility, two principle concepts will 
become increasingly important.  The first being ‘Demand Side Management’ which entails the 
automatic controlling of suitable appliances to react to the real time supply/demand profile on the 
national grid.  (The most suitable appliances include any form of thermal storage such as fridges, 
freezers and water storage. Smart meters are part of the forthcoming demand side management 
solution).  The second concept being any economically viable form of energy storage, the simplest 
and cheapest of which is thermal storage.  

Heat pumps fit comfortably with both of these concepts, especially ground source heat pumps 
where surplus summer heat can also be delivered back into the ground for additional storage.  
Heat pump systems can potentially operate at times of low demand and hence low tariff rates and 
still deliver heat when required.  Low tariff rates are becoming increasingly available for off peak 
periods and the forth coming Smart meters and real time variable rate tariffs will further expand 
this area. 

 

5.4.1 Technical Considerations 

A heat pump works by collecting heat from one area, known as the heat source, and ‘pumping’ or 
transferring it to another area as useful heat. A refrigerant is expanded and evaporated, and thus 
cooled in the collector area of the system. As the collector is colder than the surrounding heat 
source, heat is transferred into the collector, warming the refrigerant. The warmer refrigerant is 
then pumped to a compressor, which compresses the gas, heating it further and delivers it to the 
heat output heat exchange. When the output heat exchanger is hotter than area to be heated (i.e. 
inside a building), heat is released. This would be into a hot water tank, underfloor heating circuit, 
large radiators or the air. The compressed liquid refrigerant is cooled by this process and then 
expanded to repeat the cycle.  
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Figure 5-6 - Working Diagram of a Heat Pump System 

 

All other aspects being equal (such as compressor efficiency, output temperature, etc.), there are 
two main factors that affect the efficiency of a modern heat pump system.  Firstly the available 
heat to be collected from the heat source and secondly the thermal coupling between the heat 
source and the heat collector.  These considerations are detailed below for the various heat pump 
systems. 

 

5.4.2 Air Source Heat Pumps 

Air Source Heat Pumps (ASHPs) extract heat that is stored in the air and deliver it either in the 
form of warm air directly into a building, or into a water source such as a hot water tank. ASHPs 
are similar in appearance to an air conditioning unit and can be free standing or mounted on a 
building’s wall. 

 
Figure 5-7 - A Typical Air Source Heat Pump 

 

Air source heat pumps are the weakest heat pump systems in terms of efficiency considerations.  
Firstly, the largest heating demand is typically when the air (heat source) is the coldest.  Secondly, 
the thermal coupling between the heat pump collector and the air is poorer than for other heat 
sources.   

In addition to being the least effective form of heat pump, air source heat pumps are not as suited 
to integration with a demand side management system as they are often of an air to air nature 
which means that they can only deliver heat when needed.  The alternative and generally more 
complex air to water designs can deliver heat to thermal buffers.  However, the lowest electricity 
tariffs are typically at night when the air temperatures are coldest and so if run in this manner the 
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systems will suffer from subsequent losses in efficiency.  Due to the commonly lower efficiencies 
and variable outputs of ASHP systems, it is common for a backup system to be provided to 
supplement the heat pump.  This can be in the form of standard electric heating, which can be 
built in, or possibly gas based heating.  The key advantages of ASHP’s are that they have a low 
capital cost and are relatively simple to install. 

 

5.4.3 Ground Source Heat Pumps   

Ground Source Heat Pump (GSHP) systems draw heat from the ground which below around one 
meter in depth stays at steady 8-12oC, dependent on ground conditions.  There are two main 
configurations of GSHP collector systems: horizontal; or vertical.  The horizontal configuration 
involves burying either straight or coiled (known as ‘slinkies’) collector pipes between 1m and 2m 
below the ground.  The vertical configuration involves drilling boreholes, typically between 70m 
and 150m in depth.   

 
Figure 5-8 - GSHP Horizontal ‘Slinky’ Collectors 

 
 

 
Figure 5-9 - GSHP Vertical Borehole Collectors 

 

Horizontal collector systems are always closed loop, i.e. they use pipe work to carry a chilled 
liquid solution that is warmed by the surrounding ground.  Systems can either directly carry the 
actual heat pump system refrigerant, or more commonly, will carry a water and antifreeze based 
solution that indirectly transfers the heat to the central heat pump system.  If the collectors and 



Bridlington Renewables Study  

                                                                    

5039415/Bridlington_RE_Appraisal_ 090504.doc 60
 

heat pump system try to draw more heat than is available in the adjacent ground, the ground can 
become frozen and the system will become ineffective.  In addition to the temperature of the 
ground, the amount of heat that can be drawn from the ground depends upon the ground 
conditions.  A light-weight dry soil provides poor thermal coupling and substantially lower heat 
yields than a heavy damp soil.  This needs to be considered if the ground conditions are likely to 
significantly fluctuate throughout the course of the heating season, as the efficiency and output of 
any connected heat pump system may also fluctuate accordingly. 

The horizontal collectors are cheaper to install than the vertical boreholes.  This is especially true 
where the required excavation works can be included as part of other ground works for a 
development.  However, horizontal collectors require a larger footprint than vertical collectors and 
there is rarely sufficient land available adjacent to a large commercial development to install 
enough collector pipe work to service the development’s heat demand.  For this reason vertical 
borehole based collectors are generally used for the larger developments.  

Vertical borehole collectors are split into two main types, closed loop and open loop. 

Closed loop systems operate in a similar way to the horizontal loop systems, boreholes are drilled 
and single loops are inserted into them.  The pipe work is surrounded by a grout to ensure that 
there is good thermal coupling to the ground.  Where the building foundations require concrete 
piling, it is possible to incorporate the collector loops into the piles.  Vertical closed loop systems 
are typically between 70m and 150m in depth dependent on how much heat is required and the 
nature of the ground conditions.  For a commercial or other larger development, it is common to 
link multiple boreholes together into one collector circuit. 

Open loop systems generally utilise water from natural aquifers. A borehole is drilled into an 
existing aquifer and the water is extracted, a heat exchanger is used to extract the heat stored in 
the water into the central heat pump system.  The water is then released/pumped back into the 
ground at an appropriate point.  As they are extracting heat directly from the ground water, open 
loop systems have the potential to have very high thermal efficiencies, but unfortunately the cost 
of pumping large volumes of ground water from a substantial depth can sometimes counteract 
these gains.  In addition, any contaminants in the ground water can create significant impacts in 
terms of increased system maintenance and reduced equipment lifespan.  There is also the 
possibility that the available water volumes may fluctuate across the course of a year or over a 
longer period.   

Drilling 

Some types of rock, such as granite, are extremely hard and are slow and expensive to drill.  
Additional expenses can also be encountered where there are a several different rock types within 
the required drilling depth, as this may require the use of several different drilling heads, with the 
associated impact on time and expense. 

Longer Term Thermal Storage 

An advantage that GSHPs have over the other heat pump systems, is that by running in reverse 
they can potentially be used to provide both cooling and to store surplus summer time heat in the 
ground to ‘recharge’ it ready for the heating season.  The ground loop can also be used as a low 
cost ‘passive’ cooling source by using the circulating pumps without the heat pump component. 

 

5.4.4 Water Source Heat Pumps 

Water source Heat Pump systems draw their heat from an appropriate water source such as a 
lake, canal or the sea.  Water source collectors can either be closed loop or open loop.  
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Figure 5-10 - WSHP Collector Pipes 

Closed Loop Water Source Heat Pump System 

Closed loop water source heat pump systems hold two key advantages to both air and ground 
source.  Firstly, the collector pipe work can be very simple to install, and can be as straight 
forward as installing “slinkies” into an appropriate water source.   Secondly, as water is an 
extremely good thermal conductor, any collector pipe work installed in a water source will have 
very good thermal coupling to the water source. In addition to the good thermal coupling of the 
pipe work, as heat is drawn from the water adjacent to the pipe work, the heat will also be quickly 
replenished from the nearby water. 

Open Loop Water Source Heat Pump System 

Open loop water source systems work in a similar manner to the open loop ground source 
systems. The main difference being that no boreholes are required so the associated installation 
costs can be much lower. A second advantage is that the required head, and so the water 
pumping costs, will be much lower than those associated with a deep aquifer supply.  Similar 
issues with contaminants in the water may impact on the maintenance and lifespan of certain 
system components.  If the water source was of sufficient capacity, a greater volume of water 
could be circulated and indirect heat exchangers could be used to remove the impact of 
impurities.  

The most suitable water source for Bridlington would be the nearby sea water.  The temperature 
of sea water in the British Isles tends to range between 6oC in winter and up to 17oC in late 
summer. As for the GSHPs, the water source loop can also be used as a low cost ‘passive’ 
cooling source. 

 

5.4.5 Potential Energy Delivered 

The actual amount of energy delivered by a heat pump system depends on many factors including 
the type of heat pump system, the available heat from the heat source, the thermal coupling to the 
heat source and the required temperature of the useful heat delivered.  The seasonal Coefficient 
of Performance (COP) of a heat pump system that is providing space heating alone would 
typically vary between 2 and 4.5.  That is for every kWh of electrical energy used to run the 
system, around 2 to 4.5 kWh of heat are provided.  If the heat pumps are also used to provide 
higher grade heat for water heating, the overall seasonal efficiency will be reduced.  

Table 5-11 shows typical capacities required to meet the estimated thermal demands of the 
Burlington Parade development.   
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Table 5-11  Potential amount of energy delivered from typical heat pump systems 

 Unit Heat Pumps 
(Space Heating) 

Comments 

Estimated Space Heating Thermal 
Demand  

MWh 7,000 Assuming around 95% of space 
heating and 50% of the water heating 
is catered for  

Estimated size of GSHP capacity kW 3,000- 4,000 Depends on the amount of 
supplementary heating will be used 

Seasonal Efficiency of Heat Pumps % 300 Typical ‘efficiency’ for a mix of heat 
pump systems used for the 
development   

Estimated electricity consumption 
per annum 

MWh  2,333 Based on the estimated seasonal 
efficiency 

 

 

5.4.6 Investment 

The cost of the heat pump systems can vary considerably dependent on which type of system is 
being used, the local conditions and the potential to combine with other ground/civil works, etc. 
GSHP systems carry the highest capital cost but potentially the lowest running and maintenance 
costs, whereas ASHP systems can be relatively cheap to install but have significantly higher 
running costs.  Once installed, a GSHP collector system should last at least 50 years and 
potentially over 100 years, so they should be considered as a long term investment.  Water 
source collector systems, providing they are suitably installed and protected from any adverse 
affects of moving water, should also provide decades of use.  System component such as pumps 
and compressors will need periodic replacement, but typically last in excess of 10 years if 
correctly maintained.  

 

5.4.7 Heat Pump Summary 

The Bridlington redevelopment has the potential to draw thermal energy from a number of 
sources.  With its seaside location, areas of the development (in particular building 4A and 
possibly 4B) may be suitable for a “slinky” type WSHP system, utilising the marina as a heat 
source.  This type of system would require a coil of pipe to be anchored to the floor of the Marina 
bed, possibly in cages.  However, installing the collector coils into a high use water area such as 
Bridlington Marina may be a barrier to deployment, as the coils would be more susceptible to 
damage and interference.  Further investigation would be required to ascertain the full 
opportunities and risks associated with this technology.  Another possibility would be to utilise sea 
water on a larger scale, either in a larger closed loop or alternatively open loop system.  This 
approach would work in a similar manner to a district heating loop, but rather than circulating hot 
water that is ready to heat the individual buildings, cold water between 6°C and 16°C would be 
circulated providing a heat source for separate heat pumps located in different buildings.  Both 
systems would require detailed feasibility studies to establish the full techno-economic factors. 

The full potential for GSHP systems will also require feasibility studies.  This is likely to include the 
drilling of sample boreholes and the testing of the thermal properties of the ground.  Buildings 
such as 1B may be suitable for borehole based GSHP systems. 

 

Once feasibility studies have been completed decisions regarding which systems would best meet 
the development’s objectives could be made.  Due to the varied mix of building types and uses, 
and the proximity to some of the buildings to the sea, the best heat pump based solution may 
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indeed include a mix of heat pump technologies across the development.  The carbon reduction 
potential of any heat pump based system can be further amplified by the use of a renewable 
electricity source.  For this reason, a combined wind power and heat pump solution can be very 
effective in providing substantial carbon reductions in a cost effective manner. 

 

 

5.5 Summary Table 
Table 5-12 provides a brief summary of the findings of the shortlisted technologies investigated in 
this appraisal.  Each technology should be taken as separate from the other in the table and 
summations of energy delivered should not be made.  For example, the biomass boiler has been 
sized to meet 100% of the thermal demand for the site.  If solar thermal or heat pump 
technologies were also integrated, which may very well be the case, the capacity of the biomass 
boiler would need to be reduced to meet the thermal demand not provided by the solar or heat 
pumps systems.  
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Table 5-12  Summary of primary findings for shortlisted technologies 

 
Technology Recommended 

Capacity 
Energy 

Delivered 
Fuel 

Consumed 
% of Site 

Energy Demand 
Estimated 
Investment 

Comments 

Solar 
Thermal 

1509m2 (943kW) 

Or 

2264m2 (1415kW) 

861 MWhth 

 

1291 MWhth 

 

N/A 

4% 

 

6% 

£0.9million 

 

£1.8million 

Solar systems will supply 40-60% of DHW 
demand.  It is likely multiple small 

systems would be installed rather than a 
single large system, hence higher 

investment. 

Wind Power 

0.85 MW 

Or 

1.75MW 

1982 MWhe 

 

4911 MWhe 

 

N/A 

10% 

 

24% 

£1.02million 

 

£2.4million 

Site conditions and distance to electrical 
network will have a large bearing on the 
investment costs and energy delivered. 

Biomass 
Boiler(s) 

 

2.7 MW 

 

8,767 MWhth 

 

2,787 tonnes 
woodchip /yr 

 

43% 

 

£350,000-
£500,000 

 

Boiler sized to supply 100% of thermal 
demand. Investment cost excludes cost of 

district heating network. 

Ground and 
Air-Source 

Heat Pumps 
3- 4 MW 7,000 MWhth 

2,333 MWh 
(electrical 

consumption) 
35% £2 - £3.5 million 

Costs may vary considerably depending 
on local ground conditions and type of 

system used.  
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6. Renewable Energy Grants and Funding 
Renewable energy is primarily supported by the Renewables Obligation and, to a lesser extent, 
through an exemption from the Climate Change Levy. Additional support is provided through 
Research & Development (R&D) funding and capital grants.  These have been worth 
approximately £500 million between 2002 and 2008. 

The Environmental Transformation Fund (ETF) is a new initiative to bring forward the 
development of new low carbon energy and energy efficiency technologies in the UK. The fund 
formally began operation on 1 April 2008, and is jointly administered by DEFRA and BERR. 

Funds within the UK element of the Fund will total £400 million during the period 2008/09 to 
2010/11.  The UK element of the Fund aims to accelerate the commercialisation of low carbon 
energy and energy efficiency technologies in the UK. In doing so, it will help reduce the carbon 
intensity of energy production as well as reduce energy demand. The fund will therefore contribute 
towards the UK’s climate change and renewable energy goals for 2020 and beyond. 

The fund will specifically focus on the demonstration and deployment phases of bringing low 
carbon technologies to market. Individual funding programmes are listed in the following sections.  

 

6.1.1 Low Carbon Buildings Programme (LCBP) 

The Low Carbon Buildings Programme is a £86m grant programme for microgeneration 
technologies, launched in April 2006 offering capital grants over 3 years to successful applicants. 
The main objectives are to demonstrate the potential for encouraging both energy-efficiency and 
microgeneration technologies in a range of buildings, driving down costs in the process, and 
making the microgeneration market more sustainable. 

Low Carbon Buildings Programme Phase 241 provides grants for public sector and charitable 
organisations 

Grants for the installation of microgeneration technologies are available to public sector buildings 
(including schools, hospitals, housing associations and local authorities) and charitable bodies. 

Applications are being accepted now until the end of June 2009. However the Solar PV allocation 
has now been fully committed and any applications for Solar PV will be kept on hold in case the 
situation changes. 

LCBP Phase 2 is part of the UK Environmental Transformation Fund (ETF), a joint BERR/Defra 
fund to bring forward the demonstration and deployment of low carbon energy and energy 
efficiency technologies. 

Organisations can apply for 50% of the cost of installing approved microgeneration technologies, 
supplied and installed by Framework Suppliers. 

 

6.1.2 Bio-energy Capital Grants Scheme 

The purpose of the Bio-energy Capital Grants Scheme42 is to promote the efficient use of biomass 
for energy, by stimulating the early deployment of biomass fuelled heat and combined heat and 

                                                      

41 Dept. for Business Enterprise and Regulatory Reform, “Low Carbon Buildings Programme – Phase 2”, 
http://www.lowcarbonbuildingsphase2.org.uk/, Website cited 31-Mar-09, BERR 
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power projects. It will do this by awarding capital grants towards the cost of equipment in complete 
installations. 

The fifth round of the scheme is now open to applications. The scheme is now the responsibility of 
the Department of Energy and Climate Change (DECC)  

It is aimed at businesses, organisations and charities in the commercial, industrial and community 
sectors that are considering investing in biomass-fuelled heat and/or combined heat and power 
projects, including anaerobic digestion. 

There is no minimum grant aid in any one application and the maximum is £500,000 per 
installation.  

A grant rate of up to a maximum of 40% (of the difference in cost compared with installation of a 
fossil fuel alternative) is available. 

The deadline for applications is the 30th April 2009 

 

6.1.3 Low Carbon Energy Demonstration 

The Low Carbon Energy Demonstration43 fund is a new funding stream available from 3rd April 
2009. No details are yet available.  

 

6.1.4 Grid connected renewables funding 

The Grid Connected Renewables44 funding is £5 million of regional funding that is available to 
encourage the development of new renewable electricity generation in the Yorkshire and Humber 
region. The funding is in three streams:  

• Emerging renewable technologies 

• Flagship projects 

• Community ownership of renewables 

To be eligible, the generation must be in the Yorkshire and Humber region and connected to the 
national electricity Grid. The selection procedure will be competitive and a key selection factor will 
be the amount of CO2 savings per pound bid. Funding will be subject to the EU rules on state aid.  

The current round of funding closed on the 31st March 09 

 

6.1.5 Intelligent Energy Europe 

Intelligent Energy Europe45 (IEE) was launched in June 2003 to offer a more integrated and 
coherent approach towards the area of non-technological support in the field of energy efficiency 
and renewable energy sources. From 2007 Intelligent Energy Europe will be part of the 
Framework Programme for Competitiveness and Innovation 2007 - 2013. Projects fall under 4 
types of action, General, Creation of New Energy Agencies, Events and Concerted Actions.  

                                                                                                                                                                                

42 Dept for the Environment Food and Rural Affairs, “Bio-energy capital grants scheme”, 
http://www.defra.gov.uk/farm/crops/industrial/energy/capital-grants.htm, Website cited 31-Mar-09, Defra 
43 Dept for Business Enterprise and Regulators Reform, “Low Carbon Energy Demonstration”, 
http://www.berr.gov.uk/energy/environment/etf/lowcarbonenergydemonstration/page49669.html, Website cited 31-Mar-
09, BERR 
44 Future Energy Yorkshire, “Grid Connected Renewables Funding”, 
http://www.fey.org.uk/site/Funding/GridConnectedRenewables/tabid/217/Default.aspx, Website cited 31-Mar-09, FEY 
45 European Commission, “Energy”, http://ec.europa.eu/energy/intelligent/index_en.html, Website cited 31-Mar-09, EC 
Energy 
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Max of 75% of eligible costs, for events this can not exceed €40,000. 

The closing date is the 25th June 2009 

Funding body: EU 

 

6.1.6 Rural Enterprise Investment Programme under the Rural Development Programme 
for England 

Funding for Rural Economic Development provides funding for Renewable Energy projects in a 
rural or agricultural setting are eligible. Funding is targeted at SMEs working within the 
rural/agricultural sector.  

Large scale farm modernisation grants provide a maximum grant of £250,000 at a grant rate of up 
to 40% of the project costs. Small scale maximum grant of £100,000 at a grant rate of up to 40% 
of project costs for a farm diversification project 

Applications are not currently being accepted. 

 

6.1.7 Carbon Trust Renewable Energy Interest Free Loan 

The Carbon Trust Renewable Energy Interest free loans46 are available for renewable energy 
projects that also help to reduce the energy consumption on site. Projects that purely generate 
renewable energy for export to the grid would not be eligible. 

Small or medium-sized enterprises (SMEs) in England and Scotland, or all businesses in Wales 
that have been trading for at least 12 months can borrow from £5,000 to £200,000 – with the 
repayments based on the savings. 

 

6.1.8 Energy Crop Scheme 

The Energy Crop Scheme47 provides establishment grants for approved energy crops. Approved 
crops include short rotation coppice and Miscanthus. The crops must be used for heat, CHP or 
power generation. Establishment grants are one-off payments, designed to cover a percentage of 
the standard costs of establishing approved energy crops, 40% for Miscanthus and short rotation 
coppice. This includes activities such as ground preparation, fencing, purchase of planting stock, 
planting, weed control and first year cutback. The amount of grant depends on the area of land 
under agreement and the crop grown. 

Funding of 40% of the assumed higher establishments costs of £1680/ha from planting energy 
crops. 

 

6.1.9 Enhanced Capital Allowances (ECA) 

The ECA scheme is for businesses who wish to install plant or LZC generation equipment that fit 
energy efficiency or renewable energy criteria.  Under this scheme businesses can write off 100% 
of the capital cost of the equipment against their taxable profits during the period the investment 
was made. 

 

                                                      
46 Carbon Trust, “Loans – for Renewables”, http://www.carbontrust.co.uk/energy/takingaction/loans_renewables.htm, 
Website cited 31-Mar-09 
47 Natural England, “Energy Crops Scheme”, 
http://www.naturalengland.org.uk/ourwork/farming/funding/ecs/default.aspx, Website cited 31-Mar-09 
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6.1.10 The Renewables Obligation 

This requires power suppliers to supply a certain proportion of their electricity production from 
renewable energy.  If they cannot provide some or all of this themselves, they can buy Renewable 
Obligation Certificates (ROCs) from other parties, including generation from on-site renewables.  
A ROC is issued for each MWh of power generated.  Certain renewable energy technologies and 
technical configurations/standards qualify for two ROCs per MWh.  ROCs are issued for power 
generated, not just for surplus power exported to the grid.  To give certainty to the industry, ROCs 
have been guaranteed to 2037 by the Government.  As the obligation increases, this indicates a 
stable or rising price for ROCs. 

 

6.1.11 Renewable Heat Obligation 

There is presently provision within the Energy Act for the roll-out of the Renewable Heat 
Obligation.  This will function in a similar way to ROCs, but for renewable heat, such as that 
generated by biomass boilers.  The details of this scheme have not as yet been finalised; projects 
instigated now and in the next few years should benefit from it. 

 

6.1.12 Climate Change Levy Exemption Certificates 

Renewable generators can also benefit from Levy Exemption Certificates (LECs). The Climate 
Change Levy (CCL), a tax on the industrial use of energy, is applied by suppliers to non-domestic 
consumers of ‘non-exempt’ electricity currently at a rate of £4.56/MWh, and gas at a rate of 
£1.5/MWh.  Renewable energy is exempt from the CCL. Generators that are accredited by 
Ofgem receive LECs which they can sell, via suppliers, to customers who are exposed to the 
CCL. The value to the generator is therefore a negotiated percentage (up to 85%) of the 
£4.56/MWh that the customer will save through purchasing renewable output.   

 

6.1.13 Carbon Reduction Commitment 

This scheme covers large public and private organisations with over 6,000 MWh of half-hourly 
metered electricity usage.  Participants purchase allowances every year based on expected 
emissions.  If they do not use their allowance, they can trade them with organisations that have 
exceeded their quota.  They are eligible for a revenue recycling payment based on their 
performance in a league table.  Participants will not need to purchase allowances for emissions 
covered by the CCA or ETS (Emissions Trading Scheme). 

 

6.1.14 Energy Supply Companies (ESCO’s) 

ESCO’s function to limit fuel and investment costs.  They also take on the burden of risk away 
from the recipient of the energy service.  They can have many different configurations, from having 
independent status vis-à-vis the recipient/customer, from being wholly owned by those utilising the 
energy service, to having independent status with energy savings split between the two parties, for 
example.  This gives an incentive to the ESCO to limit fuel costs (if applicable) and encourage 
energy efficiency.   
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7. Recommendations 
These recommendations identify the next steps and further work that may be necessary to 
integrate our findings into the development design. 

 

7.1.1 Accommodating the increased thermal demand 

An inquiry has been made with National Grid to determine impact on the gas grid.  Proposed next 
actions include:   

• Confirm which buildings within development will have thermal demand met by gas or 
electricity; 

• Investigation into installation of a district heating system; 

• Detailed gas network reinforcement requirements; 

• Mitigation strategy (including on-site renewable heat generation). 

 

7.1.2 Accommodating the increased electrical demand 

Inquiries suggest there are two options which could be followed.  Proposed next actions include: 

• Calculate detailed and phased demand profile over time against renewable power 
generation; 

• Confirm the final option; 

• Finalise a detailed grid connection design; 

• Define optimal ESCO structure to deliver recommended solution if applicable. 

 

7.1.3 Integrating Solar Thermal Systems 

Table 5-1 gives two figures for total solar thermal panel area coverage; 1,509m² and 2,264m².  It 
is anticipated the latter figure would not exceed 15% of the total roof area of the buildings.  This 
does not represent a difficult design challenge, but solar thermal systems require more space 
inside the buildings for tanks and associated piping and this would need to be accommodated in 
the design specification.  Also, design decisions would have to made as to how centralised the 
solar hot water systems should be within each building.  If systems were apportioned to building 
function and owner/occupier, then they could be individually sized to bespoke requirements. 

 

7.1.4 Integrating Wind Power 

Wind power could be located close to Bridlington town centre (on the seafront) but it is more likely 
that a site within 3-4km of the centre will be found.  Proposed next actions are: 

• Determine location(s), obtain planning for wind survey; 

• Derive desired capacity of turbine(s); 

• Finalise business/ownership models (merchant wind/ESCO); 

• Commence EIA to satisfy PPG 22 requirements and regional LVIA. 

 



Bridlington Renewables Study  

                                                                    

5039415/Bridlington_RE_Appraisal_ 090504.doc 70
 

7.1.5 Integrating Biomass 

If biomass boilers are pursued, there are a number of design and regulatory conditions to pursue:  
Initially a decision on whether one or more district heating systems are to be integrated into the 
development design would need to be finalised.  The following aspects could then be investigated: 

• A more precise design configuration for the system.  This would entail siting the boiler 
plant and hot water distribution system, establishing parasitic loads, precise boiler sizing 
and numbers thereof; precise thermal store sizing and location, and fuel handling design 
and access. 

• Supply chain development and logistical factors.  This will heavily influence the success of 
a biomass project.  A study would need to ascertain the precise regional availability of 
woody biomass.  The maturity of the supply chain would also affect other factors such as 
fuel store sizing. 

• An EIA taking into account local air quality standards.  Biomass boilers release differing 
amounts of particulate matter (PM10) and NOx.  Therefore a desk study based on the 
boiler and flue design would need to estimate the effects of emissions on local receptors.  

• Determine whether an ESCO represents best value in risk and logistical management and 
define its structure and ownership model. 

7.1.6 Integrating Heat Pumps 

There are two core heat pump solutions that may be suitable for the development: ground 
sourced; and water sourced.  Feasibility studies will be required to determine the specific 
practicalities of the alternative core heat pump systems. The key steps are listed below. 

 

Ground Source (General) 

• Determine the range of required heat output capacities 

• Desktop study to provide insight into likely bore hole drilling costs and thermal 
conductivity of the ground 

 

Ground Source (Closed loop System using Borehole Heat Exchangers) 

• Test Borehole and Thermal Response Test to verify indicative drilling costs, verify thermal 
conductivity. 

• Determine indicative system & running costs for the Bridlington development  

 

Ground Source (Open loop System using underground aquifers) 

• Test Hole to determine potential aquifer source(s) 

• Determine available water volumes 

• Determine Pumping Costs (depth to Water) 

• Determine Environmental Impact issues 

• Investigate Planning (Abstraction/ Extraction Licence) 

• Determine Maintenance issues from ground water content (water filtration, component 
selection etc) 

• Determine indicative system & running costs for the Bridlington development  
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Water Source (Open loop system using sea water to provide a heat/cool source) 

• Determine if the required water loop can be laid and incorporated into the development. 

• Investigate Planning (Abstraction/Extraction Licence) 

• Undertake an Environmental Impact Assessment 

• Determine required output and corresponding water flow to provide the required 
heat/cooling source 

• Determine the required pumping head 

• Investigate Maintenance Issues and Engineering Practicalities 

• Determine indicative system & running costs for the Bridlington development  

 

Water Source (closed loop system(s) using sea water, for buildings adjacent to the marina)  

• Investigate Planning (Abstraction/Extraction Licence) 

• Undertake an Environmental Impact Assessment 

• Determine required thermal output and corresponding collector size to provide the 
required heating/cooling 

• Investigate Maintenance/Marina Traffic Issues and Engineering Practicalities 

• Determine indicative system & running costs for the Bridlington development  

• Determine economic/legislative instruments and frameworks for the running of any 
‘shared’ heat/cool supply loops. 

Upon completion of the above feasibility studies, comparisons of the alternative systems can be 
made in respect of economics and technical practicalities.  The system or combinations of 
systems can then be chosen to provide the best overall heat pump based solution for the 
Bridlington development.  Detailed feasibility studies will be required for the final solution(s). 

It is also anticipated that ASHP systems may be used to supplement the aforementioned core 
systems and due to their flexibility they can be incorporated at the later stages of development 
design. 

 

7.1.7 Renewable technology mix 

This report analysed the technical maximum renewable energy capacity potentially available to 
the Bridlington Town Centre redevelopment.  It is likely that a range of energy options will be 
implemented into the final project and thus an Investigation into the relative proportions of 
generation capacity supplied by the shortlisted technologies and their likely seasonal and diurnal 
outputs is highly recommended.  

 

7.1.8 Environmental Performance and Carbon Emissions 

Calculate development emissions reductions based on renewable energy technology mix and 
agreed building design parameters to confirm design stage standards have been met in 
accordance with BREEAM/Code for Sustainable Homes/local planning guidance and regulations 
(BridTC3). 
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8. Summary & Conclusions 
The aims of this study were to: provide an overview of the existing supply capacity for both 
electrical and gas networks; estimate the expected energy demand from the proposed 
development; outline the opportunities to develop on-site renewable energy technologies.   

It has been established that the existing gas network has sufficient capacity to accommodate the 
thermal demands of the proposed development without the need for any major upgrade.  
However, a full analysis will be required by Northern Gas Networks to determine points of supply 
and other factors. 

The electrical network capacity was previously investigated in 2007 and at that stage the 
maximum capacity was reported to be 3,000kVA.  The electrical network operators have been 
recently contacted regarding the present maximum capacity of the area and an acknowledgement 
of the enquiry has been received.  A full response was not available at the time of writing but is 
expected before the end of May 2009.  

Based on the previous value of 3,000kVA, it has been estimated that this capacity may be 
capable of meeting the electrical demands for the proposed development, assuming space and 
hot water heating is supplied from another source, e.g. gas.  If the entire development is to be 
heated using electricity, then significantly higher electrical capacity (an increase of up to 
4,000kVA) may be necessary which would require significant investment costs to upgrade the 
network and reinforce substations.  It could be argued that by integrating electricity generating 
renewable energy technologies into the development will contribute to the electrical capacity and 
reinforcement of substations would not be required.  Unfortunately, this is not the case as 
provision has to be made for periods when renewable energy technologies are not generating and 
conventional electrical generation is required. 

It is thus proposed that thermal energy demands are supplied from a source other than electricity.  
This will minimise the amount of electrical capacity required, diversify the energy mix, and reduce 
investment costs for network upgrades.  

The predicted electrical consumption for the proposed development has been estimated to be 
11,524MWh per annum and the thermal consumption has been estimated at 8,767MWh per 
annum.  These figures were based on gross floor areas for each building and the proposed 
building use.  A more accurate demand assessment would be possible if further details (detailed 
plans, building envelope structure, mechanical services such as air conditioning, etc.) were made 
available.  

It has been established that there is potential to integrate renewable energy technologies into the 
proposed Burlington Parade and Marina developments.  Eight technologies were assessed and 
four have been identified as having the most potential for large scale deployment.  The four 
shortlisted were: solar thermal; wind power; biomass boilers; and heat pumps.  

Each of the four technologies have been discussed in detail, the potential maximum energy each 
could deliver and the contribution to the overall energy requirements.  On the electricity generation 
side, only wind power could significantly contribute to the requirements.  100% of the site’s 
electrical demand could theoretically be supplied by a wind turbine, but it is likely that a turbine 
sized to supply approximately 5-10% of the site energy demand would be feasible.  

With regard to thermal energy supply, a number of options have been identified and it is likely that 
more than one heat generating solution will be employed.  One or more district heating systems 
should be seriously considered for this development as this form of heat distribution allows many 
heat generation options to co-exist (including conventional gas boilers).  There are high initial 
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investment costs associated with these systems, however, these are offset by the long term 
benefits of installing a low maintenance, practical, and efficient form of heat distribution.   

If a district heating system is implemented to supply heat and hot water to some of the buildings 
on site, then biomass boilers integrated with solar thermal technology and backup gas boilers is a 
recommended option.  Heat pumps may be suitable for any buildings outside of the district 
heating system loop and in particular Buildings 4A and 4B have been identified as suitable for 
heat pump systems.   

Further investigation is required prior to the final selection of any heating technology and this 
would include details for each building and exact proposed use.  However, at this stage, based on 
the information received, it can be stated that renewable energy technologies can realistically 
supply a significant portion of the thermal energy requirements for the site.  Based on the 
assumptions declared in the report and the estimated demand, a contribution of between 10% and 
30% of energy from sustainable sources is achievable for Bridlington Town Centre 
redevelopment.  

The goal for any large scale developer should be to create a site which integrates with its 
surrounding environment, employs renewable energy technologies where possible to minimise the 
reliance on fossil fuels, and, very importantly, be financially feasible.  East Riding of Yorkshire 
Council is in an excellent position to create such a site at Bridlington.   
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Acronyms & Abbreviations 
AAP Area Action Plan 
ASHP Air Source Heat Pump 
CHP Combined Heat and Power 
CMR Carbon Management & Renewables 
DHW Domestic Hot Water 
ERYC East Riding of Yorkshire Council 
GSHP Ground Source Heat Pump 
GWh Giga Watt hour 
kVA kilo Volt Amp 
kWh kilo Watt hour 
LZC Low or Zero Carbon 
MIC Maximum Import Capacity 
MVA Mega Volt Amp 
MWh Mega Watt hour 
PV Photo voltaic 
ROC Renewables Obligation Certificate 
ROI Return on Investment 
SHP Small Scale Hydropower 
SPD Supplementary Planning Document 
TFA  Treated Floor Area 
WSHP Water Source Heat Pump 
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Appendices 
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A.1 Burlington Parade and Harbour Masterplan 
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A.2 Official response from YEDL 
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A.3 Official response from Northern Gas Networks  
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A.4 Gas Network map of Bridlington 
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