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A straightforward step-
by-step approach to 
identifying energy 
projects and creating 
successful and efficient 
energy schemes





To finish

• Borough has good energy opportunities

• Some more constrained than others

• Great potential for project developers

www.lda-design.co.uk/downloads/Comm_Energy_PlanDevDel.pdf 
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Introduction to solar thermal systems and heat pumps 

Macclesfield Town Hall, Thursday 26th May

Presented by Clive Wilkinson, Macclesfield Renewables



Solar thermal – the basics
How it works:

Solar thermal systems are designed to collect radiation from the sun and heat a 
transfer fluid to be used in the generation of domestic hot water or to 
supplement a wet central heating system. 

Simple schematic:



Solar thermal – the basics

Types of solar thermal collectors:

Evacuated tubes – This type of panel is most suited to our
northern climate but they are more expensive.

Flat panels – This type of panel can be either mounted on
the roof or in-roof (which is shown on the picture)



Solar thermal – the basics

Points to consider:

-Orientation – the nearer to south the better!

-Roof angle 

- Shading – not as crucial as it is with solar PV

-Accessibility 

-Hot water usage

-Compatibility with existing heating system 

- Costs – typically around £5000 to £7000 for household installation 



Air source heat pumps – the basics

Main points:

-Electrical driven heat generator that will produce more heat output than the 
electrical input. For every 1kW used, between 2.5 kW and 4kW will be produced 
by the heat pump. 

Two type of ASHPs:

Air to air - takes energy from the cooler outside atmosphere,
upgrades the temperature and produces warm air to 
be used inside the building. Ideal for offices.

Air to water - Similar to A2A - take energy from cool outside air 
upgrades temperature to produce warm water for heating & hot
Water. Ideal for under floor heating systems



Air source heat pumps – the basics

Points to consider:

- ASHPs are designed to work at low flow temperatures, so the size of radiators 
and hot water tank must considered.

- Potential noise pollution and the unit must be well ventilated.

-Sizing the unit according to heat loss calculations is very important.

-Existing energy supply – if you are using gas then air source probably isn’t an 
option, but other energy sources are much more comparable. 

- Costs can range from between £5,000 and £12,000 depending on the size of the 
unit and the necessary alterations to your heating arrangement.



Air source heat pumps – the basics

Case study:

We have been monitoring a system installed by ourselves in October 2010 , where we 
installed an air to water heat pump and solar thermal panels to replace a conventional 
heating system.

The previous winter quarter fuel bill was around £1300. With the heat pump and solar 
thermal installed, the fuel bill for this winter was £500.



Ground source heat pumps – the basics

Main points:

-Works in a similar way to air source, it is an electrical driven unit that produces 
more heat output than the electric used. Typically with a GSHP you can expect a 
COP of 3.2.

- Ground source systems use solar and geothermal energy stored in the ground to 
provide the low temperature basis for the heat pump to harvest.

- GSHPs are normally used for much larger heating projects that require large 
outputs and are a lot more expensive than air source heat pumps.



Ground source heat pumps – the basics
Two types of GSHPs: 

The method for collecting the energy from the ground comes in two forms:

Matrix method: Used when large areas of land 
are available.  An in ground piping matrix is 
buried about 1 metre below the surface and 
extending horizontally over a large area.

Borehole  method: This system is used when 
land area is restricted. One or more deep holes 
are drilled in the ground to a depth of up to a 
100meters, collector pipe work is passed down 
the bore holes.



Ground source heat pumps – the basics

Points to consider:

- Site for ground source unit

- Ground suitability – geological study required

-The amount of area needed for ground loop is substantial 

-Other local services available

-Sizing of the unit is important like ASHP. 

- Existing fuel source used – oil and solid fuel make ground source most attractive

- Installation costs can cost from between £20,000-£35,000 depending on method 
of ground loop.



The financial benefits of renewable heat systems 



The Renewable Heat Incentive 

Main points:

- RHI based on annual payments of over 20 years for renewable heat installation

- 2 phases for introduction – July this year for non-domestic installations, October
2012 for domestic installation

- For domestic installations, the RHI Premium Payments are available from this year –
one off payment aimed at households off the gas grid

- Each technology has individual tariffs based on the installation and running costs.



Benefits of a solar thermal system
Main points:

- Estimated annual saving of 50-60% on your hot water bill (should be 100% in summer
months

- RHI tariff for solar thermal is 8.5p. 

- Annual output of a typical solar thermal system is around 2,000 kilowatts. 
(Based on a household installation.)

-Equates to around £160 in annual RHI payments

-The RHI Premium payment available to householders is around £300

Estimated payback period – around 10-12 years



Benefits of an air source heat pump

Displaced fuel Estimated annual savings

Gas -£130

Electric £330

Oil £250

Solid £170

Source: Energy Saving Trust

Savings  above based a system sized for a 3 
bed semi detached house with a 
heat pump working at  220%. Systems sized 
for commercial applications could achieve a
larger saving.

Potential savings on your energy bills:

-Industry watchdog Redpoint have predicted up to a 10-15% increase in energy 
bills this winter, which would make heat pumps more competitive.



Benefits of an air source heat pump

Potential revenue from the  Renewable Heat Incentive:

- Air source heat pumps are not included in the initial RHI tariffs. The 
government are planning to introduce ASHP tariffs by 2012.

-Premium payments for air source heat pumps are available of up to £850 
for both domestic and non-domestic market. The eligibility criteria for the 
Premium Payments is yet to be set but it will concentrate on existing 
properties with no gas supply.

Estimated payback period – around 10 years 



Benefits of a ground source heat pump

Displaced fuel Estimated annual savings

Gas £70

Electric £530

Oil £500

Solid £370

Source: Energy Saving Trust

Savings  above based a system sized for a 3 bed semi detached house with a 
heat pump working at  300%. Systems sized for commercial applications could achieve a
larger saving.

Potential savings on your energy bills:



Benefits of a ground source heat pump

Potential revenue from the Renewable Heat Incentive:

-The price per kW for a GSHP is 4p – guaranteed for 20 years

- Extremely difficult to predict the potential payments, completely depends 
on usage and output of unit.

-At a very rough estimate, you could potentially receive up to £1000 a year 
from the RHI (based on unit with a 17kW output.)

- Householders eligible for up to £1250 in Premium Payments for  installing 
a ground source system. 

Estimated payback period – around 15 years



End of the presentation
Thank you for your time!



Biomass Boiler Technologies for 
commercial and industrial 

installations

Presented by

Chris Hughes



42%







Source – Biomass energy Centre Website
Data valid for Dec 2010

www.biomass energycentre.org



Renewable Heat Incentive

See www.decc.gov.uk

Up to 200kW – 7.6p/kWh*

200-1,000kW – 4.7p/kWh*

>1,000kW – 2.6p/kWh

*2 tier system with anything above an equivalent 1314 full 
load hours at 1.9p/kWh

http://www.decc.gov.uk/










Case Study
Boutique Hotel – 80kW Pellet Boiler

• 52 week heating season

• Main load boiler
• 24 hours per day x 52 weeks = 8736 hours
• Seasonal load factor – 50%

• 4,368hrs x 80kW = 349,440kWh

• 1314 x 80 = 105,120kWh

• Tier 1 = 105,120kWh x 7.6p = £ 7,989
• Tier 2 = 244,320kWh x 1.9p = £ 4,642

• Total predicted RHI revenue = £ 12,631
• 20 year total = £ 252,620 (not allowing for RPI)





Case Study
Ellesmere Port College – 550kW Pellet Boiler

• Opening hours 8am-6pm, 5 days
• 30 week heating season

• Base load boiler
• 10 hours per day x 30 weeks = 1500 hours

• 1,500hrs x 550kW = 825,000kWh

• 1314 x 240 = 722,700kWh

• Tier 1 = 722,700kWh x 4.7p = £ 33,244

• Tier 2 = 102,300kWh x 1.9p = £ 1,943

• Total predicted RHI revenue = £ 35,187
• 20 year total = £ 703,740 (not allowing for RPI)





Case Study

Large Scale - 320kW Boiler

• Process Steam (95% availability)

• Operating hours 24/7/365 = 8760

• 8300hrs x 3000kW = 25 million kWh

• 25mkWh x 2.6p = £ 650,000

• Total predicted RHI revenue = £ 650,000

• 20 year total = £ 13,000,000  (not allowing for RPI)



Woodchip storage





ESCO



Imperative Energy Limited
Dragons Wharf
Dragons Lane

Sandbach
Cheshire

CW11 3PA

Presented by

Chris Hughes

www.imperativeenergy.com
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Who are We?
 A UK award-winning 4x Microgeneration Certified Scheme (MCS) accredited 

company

 We design, install and commission renewable energy and energy 

conservation solutions. Our clients range from house builders, social 

landlords, architects and property developers, to businesses, both PLC's and 

SME's to a broad and happy range of domestic customers

What Do We Do?
 We design, install and commission renewable energy systems, from 

feasibility and planning, to operation and maintenance. 

 Solar Photovoltaic (PV), Solar Thermal, Air-source heating and Wind turbines 

are our speciality

Eco Environments
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MCS

What is MCS?
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•To ensure a quality installation and service.

•You WILL NOT be eligible for any feed in

tariffs if you don’t use an MCS approved product, and

an MCS approved installer.

MCS

Why is MCS important?
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From 1st April 2010 Feed in Tariffs (FIT’s) became the main mechanism for 

encouraging renewable energy installation for electricity generating 

technologies. April 2011 sees the introduction of the Renewable Heat Incentive 

(RHI), for heat generating technologies. 

Feed in tariffs are geared to provide an 8-10% annual return on investment for 

solar PV, and greater still for wind.

This is a scheme where you will be paid for every Kilowatt hour (kwh) of 

electricity you generate, whether you use it or not. You will also save the 

equivalent amount by not having to buy the amount of electricity you have 

generated. You will also be paid for any electricity you export. These tariffs are 

dependent on you using MCS approved products and installers. 

Feed in Tariffs

Clean Energy Cashback Scheme
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The new Feed-in Tariff (FIT) scheme, sometimes referred to as „Clean Energy
Cashback‟, is available through licensed electricity suppliers. The scheme is
intended to encourage the uptake of small-scale low carbon technologies up to
5MW, through tariff payments made on both generation and export of produced
renewable energy.

The Energy Act 2008 contained enabling powers for the introduction of a Feed-
in Tariff for small-scale low-carbon electricity generation in Great Britain, up to
a maximum limit of 5 megawatts (MW) capacity, The Secretary of State for
Energy and Climate Change has used those enabling powers to introduce the
FIT scheme through changes to electricity supply licences. The Feed-in Tariffs
(Specified Maximum Capacity and Functions) Order 2010 (“the FITs Order”)
came into effect on 1 April 2010

Feed in Tariffs

Why and How?
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The maximum declared net capacity for the renewable installations under the 
scheme is 5 megawatts (MW), and supports the following technologies:

• Photovoltaic (PV)

• Wind

• Hydro

• Anaerobic digestion

• MicroCHP (pilot programme with a 2kW limit)

Installations applying for the scheme which have a capacity of 50kW or less are 
required to use Microgeneration Certification Scheme (MCS) eligible products 
installed by an MCS accredited installer. This requirement does not apply to 
anaerobic digestion installations or larger installations up to the scheme limit of 
5MW.

Feed in Tariffs

Eligibility – Basic Overview
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Feed in Tariffs
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Feed in Tariffs

After index linked increase of 4.8% from 1st April 2011
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Hydro

Hydro Systems

Hydro Turbines

The power in water is used to 

turn a turbine which can produce 

electricity.

Hydro turbines generate DC 

electricity which goes through an 

inverter to become AC before 

connecting directly to the 

property supply.

The electricity generated can be 

used straight away, or fed into 

the grid.
Size 2011-2012 Rate (p / kWh) Lifetime

≤15kW 20.9 20

>15-100kW 18.7 20

>100kW-2MW 11.5 20

>2MW - 5MW 4.7 20
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Wind

“The UK is the windiest country in Europe representing 40% of EU‟s 

total wind potential. 

If we could harness this natural resource efficiently, we could power 

the whole country several times over” 
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Probably not so suitable for urban areas, but ideal for 

properties in more rural or spacious areas. 

A 6kw turbine produces on average 16,000 kwh per 

annum, a 15kw turbine generates over 25,000kwh, 

creating revenue as well as powering the property.

Microgeneration

Wind Turbines
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Wind Turbines

A local „Eco Environments‟ install (08/03 M57 junc2)
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Wind Turbines
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Solar

“The earth receives more energy from the sun in just one hour than the 

world uses in a whole year ”
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SOLAR PV- Solar is a far more predictable source of 

electricity, as such it is easier to look at numbers.   PV could 

provide nationally

Every roof space- 460Twh,  116% of UK consumption!

A typical domestic installation will cover about 2/3  to ¾ of 

household needs, commercially it depends on your roof size 

and energy use. 

Microgeneration

Solar Photovoltaics?
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Solar Photovoltaics (PV)
Solar panels work on daylight, 

rather than sunlight, though do 

perform better, the more sun 

there is.

Solar PV is very simple to 

integrate into the household 

electricity supply.

You must notify the DNO when 

connecting to the grid, 

beforehand if your system is of a 

reasonable size.

Grid systems export surplus 

electricity to the grid, for which 

you are paid.

Solar Panels
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Solar Photovoltaics (PV)
Solar panels

Come in a range of power 

outputs and can be put into 

different sized arrays depending 

on the output required. 

Solar panels generate DC 

electricity which is goes through 

an inverter to become AC before 

connecting directly to the 

property supply.

Solar panels need to be on a 

south facing, or predominantly 

south facing roof to have real 

value. 

Solar Panels
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Solar Photovoltaics (PV)
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Solar Photovoltaics (PV)
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As an example of commercial solar PV system (£25,748 install cost)

As an example, if you were to install a 9.81kwp system, generating 8,339 kwh’s 

a year

Your income from generation would be 8,339 x 37.8p = £3,151.95

Your saving would be 6,671 x 10p                                = £667.08 (80% of 

generation, 10p typical cost per kwh)

Your income from export would be 1,668x 3.1p             = £51.70

A total income/saving of £3,870.73 per year, and £96,768.29 over 25 years.

This equates to a 375% return on investment, or 15.3% annually. (This will 

increase as energy prices go up) + Save 4.5 Tonnes of CO² PA

Feed in Tariffs

Solar PV 
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As an example of a larger commercial solar PV system  (£128,373.34 cost)

As an example, if you were to install a 50kwp system, generating 42,080 kwh’s 

a year

Your income from generation would be 33,664 x 32.9p = £13,844.32

Your saving would be 26,931.2 x 10p                             = £3,366.40 (80% of 

generation, 10p typical cost per kwh)

Your income from export would be 6,733 x 3.1p             = £260.90

A total income/saving of £17,471.62 per year, and £436,790.40 over 25 years.

This equates to a 340% return on investment, or 13.61% annually. (This 

will increase as energy prices go up) + C0² Saving of 23 Tonnes PA

Feed in Tariffs

Solar PV 
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Feed in Tariffs

This show 500% ROI or 20% annually
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12.1kw wind turbine installation (£50,000 fully installed)

If you were to install a12.1kwp machine, generating 36,008 kwh’s a year (6.46 

m/s wind speed)

Your income from generation would be 36,008 x 28p = £10,082.24

Your saving would be 25,205 x 10p                                = £2,520.56 (70% of 

generation, 10p typical cost per kwh)

Your income from export would be 10,803 x 3.1p             = £334.87

A total income/saving of £12,937.67 per year, and £258,753.49 over 20 years.

This equates to a 517% return on investment, 24.67% annually. (This will 

increase as energy prices go up)

Feed in Tariffs

Wind – 12.1kw
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Additional costs include

•Planning Permission

•Independent Risk Assessment

•EIA (Environmental Impact Assesment) for more than 2 machines

•Ecological Surveys?

•Legal agreements if land is leased/rented

Feed in Tariffs

Wind 

Additional costs include

•Planning Permission

•Independent Risk Assessment

•EIA (Environmental Impact Assesment) for more than 2 machines

•Ecological Surveys?

•Legal agreements if land is leased/rented

Wind 
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Anaerobic Digestion

An outline of Reaseheath College 
projects and activities



Introduction to AD

Source: http://www.biogas-info.co.uk







Feedstocks
What goes into a digester determines what comes out, so careful choice of feedstocks is essential. Securing a 
reliable feedstock supply is fundamental to profitable AD and if feedstocks are to be bought from an third party 
securing long-term contract on acceptable terms is critical.

Typical feedstocks include:

Feedstock DM % Biogas Yield m3/tonne Value of Biogas

£/tonnes

Cattle Slurry 10% 15-25 4.70-7.90

Pig Slurry 8% 15-25 4.70-7.90

Poultry manure 20% 30-100 9.50-31.70

Maize silage 33% 180-220 57.40-70.00

Grass silage 28% 160-200 50.50-63.40

Maize grain 80% 500 160

Whole crop wheat 33% 185 58



The AD process

The Anaerobic Digestion process involves three key phases. 

•Hydrolysis – the phase that breaks down the long chain carbohydrates and 
other feedstock’s into soluble organic compounds.

•Acid Fermentation/Acetogenesis -Acetogenesis - Bacterial breakdown of the 
organic material. Hydrogen and carbon dioxide are produced as part of this 
process.

•Methanogenesis – hydrogen is then bound to the carbon to produce methane



Biogas
Biogas is a mixture of 60% methane, 40% carbon dioxide and traces of other 
contaminant gases. Biogas can be combusted to provide heat, electricity or 
both. Alternatively, the biogas can be cleaned up and the pure methane 
injected into the mains gas grid or used as a road fuel.

The energy in biogas can be used in several ways:

•Heat production

•Electricity production

•Combined heat and power

•Transport fuel

•Injection in to the main electricity or gas grid



Digestate
Digestate consists of left over indigestible material and dead micro-organisms -
the volume of digestate will be around 90-95% of what was fed into the 
digester.

All the nitrogen, phosphorous and potassium present in the feedstock will 
remain in the digestate as none is present in the biogas. Typical values for 
nutrients are:

• Nitrogen: 2.3 - 4.2 kg/tonne
• Phosphorous: 0.2 - 1.5 kg/tonne
• Potassium: 1.3 - 5.2 kg/tonne

Nutrients are considerably more bioavailable than in raw slurry. 

Digestate can be used straight from the digester, in which case it is called 
whole digestate. Alternatively it can be separated in to liquor and fibre.



Financial Incentives 

• FIT/RHI pay a set fee per kWh of energy produced 
dependant on technology and scale.

• FIT – Rate currently under review by government.
• 11.5 p/kWh < 500 kWe

• 9 p/kWh > 500 kWe

• RHI – All scales of biomethane injection and biogas 
combustion (CHP) < 200 kWth

• 6.5 p/kWh

• Claim RHI + FIT at small scale



Planning/Permitting

Two separate processes

• Planning – Local Government
• Typical considerations; traffic, visual impact, noise, air quality.

• EIA required over 50,000 tonnes input per annum.

• Permitting – Environment Agency 
• Evaluates environmental risk of site.

• Exemptions, Standard Permits, Bespoke Permits.

• Dependant on input feedstocks, plant capacity and local 
geography.



Three main anaerobic digestion projects at 
Reaseheath:

•AD Demonstration Plant 

•On-farm AD feasibility for Cheshire and 
Merseyside

•Support for farmers interested in AD



AD demonstration plant

•Agricultural feedstocks

•50 kWe CHP Engine

•Two AD units- CSTR and ‘Plug and Play’

•Further opportunities to add value?



The Reaseheath AD Demonstration Plant



Support for businesses interested in AD

Reaseheath Enterprise Hub can provide:

• Access to detailed reports

• Links with industry suppliers and potential funding

• An individual outline feasibility study based on your 
available feedstocks as well as a financial assessment 
and business plan.



Support for businesses 

If you are still interested in AD and the opportunities it 
may provide your business, please get in touch.

hub@reaseheath.ac.uk

mailto:hub@reaseheath.ac.uk


Thank You

Any Questions?

And Enjoy the Networking Opportunity


