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Introduction
‘Bioenergy West Midlands’ was developed by Harper Adams University College
and the West Midlands Farming and Food Team in 2005. The broad vision of this
initiative is to promote interest and activity in, and markets for, bioenergy in the
West Midlands. ‘Bioenergy West Midlands’ encompasses three main market
areas, namely biomass, biogas and biofuel (bioethanol and biodiesel). Further
definition of these areas can be found in the following sections of this booklet.  

Current ‘Bioenergy West Midlands’ stakeholders include:

•  Producers of the raw material including farmers, forestry etc…
•  Processors
•  End users: potential buyers of bioenergy technologies, including public

and private sector
•  Consultants: architects, engineers and planning consultants
•  Authoritative bodies: local authorities, Government agencies
•  Suppliers: crop, equipment, transport suppliers 

Promotion of bioenergy within the West Midlands will be achieved through a
coherent delivery programme of demonstration events, farm visits, seminars,
network events, website and a regional conference.

‘Bioenergy West Midlands’ Stakeholders Model.
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‘Bioenergy West Midlands’ aims to provide a one-stop shop by:

•  Raising awareness of bioenergy markets to stakeholders

•  Providing technical understanding of bioenergy

•  Co-ordinating bioenergy studies and demonstration activity within 
the region

•  Building producer engagement for emerging renewable energy projects
in the region

•  Facilitating networking, knowledge transfer and awareness of bioenergy
grants through meetings, seminars, conferences and literature

‘Bioenergy West Midlands’ Network Model.
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Bioenergy

Bioenergy is a carbon neutral energy source; there is no net gain in CO2 emissions.
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What is bioenergy?
Bioenergy is energy derived from biomass, which is organic material such as
wood, plants, or animal wastes. Organic matter may be used directly to generate
either heat or electricity, or it can be processed into liquids (biofuel) and gases
(biogas).

The CO2 released during the generation of energy from biomass is balanced by
that absorbed during the fuel's production. This is called a carbon neutral process. 

Benefits
Some of the benefits of bioenergy are:

• It is carbon neutral – there is no net gain in greenhouse gas emissions.

• Low emissions – in comparison to fossil fuels, bioenergy results in lower
emissions of non-greenhouse gases such as sulphur and nitrogen
oxides. 

• Income is created from waste – using waste for bioenergy generation
can eliminate waste disposal problems such as landfill tax. 

• Reduced energy costs – a biomass boiler could replace the use of fossil
fuels for heat generation.

• Job creation – bioenergy creates more permanent employment than
other energy sources. These jobs are often local, and in rural areas,
helping local economies to develop.

• Green Power – bioenergy electricity generation qualifies for Renewables
Obligation Certificates.

• Increased energy stability and diversification – bioenergy does not have
the same intermittency problems other renewable energy sources can
have i.e. you can generate electricity/ heat constantly without relying on
the weather such as is the case with wind energy and photovoltaics
(creation of electricity from sunlight). Also, the generation can be
increased quickly to meet a sudden increase in energy demand.
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Biomass

Biomass can be burned to generate either heat or electricity.
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Biomass energy
Biomass (organic material such as wood and plants) can be burned to produce
electricity, hot water or hot air. Direct combustion is the simplest and most
common method of generating energy from biomass. 

The energy content of the fuel used depends on the moisture content. A higher
moisture level will slow down the combustion process, as the water has to boil off
before the fuel burns. 

Energy generation
Electricity generation
In biomass electricity generation, biomass is burned and heat is produced, which
is then used to generate electricity. The electricity is generated using either a
conventional steam turbine generator (as used in gas generators etc) or through a
process known as gasification. Gasification involves converting the solid biomass
to liquid or gaseous fuels, through advanced conversion processes, then burning
these in engines or gas turbines. 

Heating
Biomass heating systems produce either hot water or hot air. The biomass is
burned in a furnace, where it heats either air or water. Hot air production is used
primarily for space heating, and hot water can be used either as part of a domestic
hot water system or for heating systems such as central heating and underfloor
heating. In hot water systems, a heat exchange system can be used to heat water
tanks etc.

Combined heat and power (CHP)
Combined heat and power systems can also be used – the biomass is burned to
produce both electricity and heat. CHP is an efficient way to use the biomass, as
it uses the waste heat from electricity generation as useful energy. 
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Types of biomass
For small-scale applications, the fuel usually takes the form of wood pellets, chips
and logs. Wood pellets are a compact form of wood, with low moisture content &
high energy density. Larger applications use fuels such as miscanthus and willow,
which are short rotation crops (rapidly maturing woody crops).

Wood pellets.

Large scale vs. small scale 
Micro scale biomass plants are ideal for rural communities located at the end of
the grid. They require less capital investment than larger scale plants, and fewer
forest resources, as well as providing direct economic and social benefits to people
in the community.

Larger scale biomass projects need more fuel - and so the biomass is sourced
from a larger area, increasing transport costs and emissions. 



9

Harper Adams University College

Biogas

The by-products of biogas production can be used as agricultural fertilisers.
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What is biogas?
Biogas is a mixture comprising mainly of methane (50 to 70%) and carbon dioxide
(30 to 50%). It is produced when organic matter decomposes in the absence of
oxygen. 

Anaerobic digestion
An anaerobic digester produces conditions that encourage the natural breakdown
of organic matter by bacteria in the absence of air, so that the biomass breaks
down much faster than usual. 

There are three basic stages in the breakdown of biomass in a digester. Firstly, a
group of micro organisms converts the biomass to a form that a second group of
organisms utilises to form organic acids. Methanogenic (methane-producing)
bacteria utilise these acids, and complete the digestion process.

There are two temperature ranges in which digestion occurs best, there are:

•  The mesophillic range, with temperatures of 25-38°C

•  The thermophillic range, with temperatures of 50-70°C

Types of reactor
Anaerobic systems are comprised of a pre-mixing area or tank, a digester vessel,
a system for using the biogas and a system for utilising the by-products.

There are two types of reactor, these are:

•  Batch – The reactor is loaded with organic materials which are then
allowed to digest. The digestion time depends on the temperature as
well as other factors. When it is complete the by-products are removed
and the process is repeated.

•  Continuous – Organic material is constantly or regularly fed into the
digester, where it moves through the digester either mechanically or by
new feed pushing it along. These types of digesters are better suited for
large-scale operations.
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Feedstocks
Biogas can be produced from the breakdown of any of these feedstocks (raw
materials):

•  Municipal wastewaters

•  Industrial wastewaters

•  Animal waste

•  Municipal solid waste 

•  Energy crops

•  Crop residues

Products and uses
The products of anaerobic digestion are biogas, fibre, and liquor. The biogas can
be burned in the same way as natural gas, and the resultant heat can either be
used for space heating, hot water systems, or to generate electricity. The fibre can
be used as a nutrient-rich soil conditioner, and the liquor as a liquid fertiliser.

Advantages of Anaerobic Digestion
The main advantages of anaerobic digestion are:

•  Nutrient recycling

•  Waste treatment

•  Odour control

•  Biogas production
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Biofuel

The West Midlands is home to one of the UKÕs largest biodiesel processing plants.


