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Bioenergy in the built environment

A Simple ‘How to’ Guide



������

1. Background to Bioenergy 
2. Fuel options
3. Implementation
4. Financing, Operation & Management
5. Projects



���	�
����
��
������
��

Solid woody material in this context

Essentially a carbon neutral fuel

Harvesting, processing and transport 
have minimal impact on overall emissions -
if sourced locally

CO2 emissions per unit of energy: 
13% that of natural gas
9% that of heating oil

Likely to provide the largest contribution to a 
low carbon development from a single renewable energy
technology 
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For automatic appliances:
Pellets

A refined, homogenised wood fuel produced from by-products from wood 
processing plants, often imported to the UK  
Low moisture, free flowing, consistent, relatively high energy density (4.7kWh/kg)
Most suitable for small scale applications or where space is at a premium (small 
district energy, domestic boilers & stoves)
Similar cost to heating oil



����
�������

For automatic appliances:
Chips

Produced from local management operations and specifically grown energy crops 

Non-homogeneous, variable moisture content, lower energy density (3.3kWh/kg @ 
30% mc)
Suitable for medium and large scale applications (district energy)
Competitive against natural gas and heating oil
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Cost comparisons

Fuel Unit Cost Unit p/kWh p/kWh of heat
Oil 38 p/litre 3.6 4.2
Gas 2.5 p/kWh 2.5 2.9
Electricity 7 p/kWh 7.0 7.0
Woodchip 50 £/tonne 1.5 1.7
Wood pellets 170 £/tonne 3.6 4.1
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Which energy services can bioenergy provide?
• Space heating
• Hot water 
• Electricity
• Cooling

Almost always in conjunction with other fuels & technologies and grid supplied electricity

Which types of buildings can take advantage?

• Residential
• Commercial 
• Retail
• Community
• Leisure
• Any mixture of the above 
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What do you need to understand to make it work?

� Scale of energy demand, relative profiles & density
� Space, access & planning constraints (& opportunities!)
� Capital & operating costs (bioenergy & ‘conventional’) 
� Fuel supply availability

Primarily the local market, economics and legislation (planning 
policies, building control) will drive the technology choices and 
determine the mix of fuels and energy plant  
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Quick method

1. For each building type: determine energy consumptions, demand patterns, 
baseload and peak demand capacities using benchmark and/or historical data, 
carry out simple energy loss calculations or use more sophisticated techniques 
such as whole building thermal simulation modelling

2. Aggregate energy demands; look for complementary profiles and opportunities for 
efficiency gains   

3. Select plant and fuels based on space availability, aggregated energy demands 
and capital & operating costs of the whole system  

4. Prepare yourself for the battle to implement the scheme
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An example for a residential development

Biomass Boiler 60kW Gas Boiler 100kW Heat consumption
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floor floor (SAP 9.7 total DHW total
No. of area area "Best for each unit for 
units each unit total Practice") block (SAP 9.7) block

Block Type sq.m sq.m kWh/yr kWh/yr kWh/yr kWh/yr
A 2 bed flat 4 60 240 2100 8400 2222 8888
B 3 bed house 1 85 85 2975 2975 2853 2853

4 bed house 1 100 100 3500 3500 3078 3078
C 1 bed flat 4 46 184 1610 6440 2222 8888
D 1 bed flat 4 46 184 1610 6440 2222 8888
E 1 bed flat 4 46 184 1610 6440 2222 8888
F 2 bed house 2 75 150 2625 5250 2679 5358
G 1 bed flat 4 46 184 1610 6440 2222 8888
TOTALS 24 1311 45885 55729
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An example for a mixed development including reside ntial, commercial, 
community and leisure

Biomass CHP Gas CHP 1 Gas Boiler 1 Gas Boiler 2 Heat consumption
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Energy plant – what’s out there and what can it do?

� Heat only boilers

� Combined Heat & Power (CHP)
� Absorption chillers
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Heat only boilers

� 10kW to multi MW output  
� Well established technology
� High efficiency ~90% 
� Low emissions
� Flexible operation, often with buffer tank 
� Providing hot water for heating service
� Substitutes fossil fuelled boiler plant capacity
� Single buildings or mixed developments via district heating
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Combined Heat & Power

� 100kWe/200kWth to multi MWe/MWth outputs
� Well established at the larger scale as boiler w/steam generation & turbine
� Smaller scale less certain – indirect fired turbine, Sterling engine & latest 

gasification w/internal combustion engine showing most promise in UK 
� Low heat to power ratio is key – justifies capital expenditure   
� Use as baseload plant – no heat dumping or electricity export for best results
� Good for sites w/steady heat and electricity loads – watch parasitic losses
� Cheap fuel and long term revenues from electricity production important 
� Can also provide cooling via absorption chiller – if expense can be justified
� Often in conjunction with district energy schemes
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Absorption Chiller

� Not exclusively with bioenergy
� Uses heat from thermal conversion of biomass to ‘fuel’ chiller
� Included to increase running hours of CHP as Tri-generation
� Provides baseload centralised cooling to buildings 
� Coefficient of Performance (CoP or ‘efficiency’) of 0.6 to 1.2
� Plant is large and expensive – not economic with heat only boilers due to low CoP, 

only the generation of electricity allows the option to be considered
� Requires cooling tower or adiabatic cooler for heat rejection   
� Higher CoP from double effect absorption chiller ‘fuelled’ by HTHW or steam
� Can work in conjunction with district energy schemes
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Capital costs

� Boilers - excluding flue, mechanical services, civil works
Pellet 10 – 25kW  ~£500/kW for smaller scale 
Chip 40 – 150kW  £230 - £350/kW
Chip 150 – 500kW  £150 - £200/kW
Chip 700 – 10MW  £100 – £150/kW
Pellet boilers less expensive per kW (fuel more energy dense therefore smaller)

� CHP – basic installed cost
<500kWe ~£3000/kWe

>1MWe, <5MWe ~£2000/kWe

� Absorption chiller
1000kWc machine  £100/kWc
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Fuel supply & storage

� Design around energy plant capacity needs, site constraints
� Vehicle movements especially important for residential developments
� Below ground storage easier for fuel deliveries, requires more thought in planning 
� Above ground storage less expensive but limits fuel delivery options
� Ensure required fuel spec is available and costed into project accordingly – some 

smaller boilers and CHP technologies are more fussy
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District energy

� Large buildings, single or multiple blocks of dwellings most suitable
� Central boilers & fuel store 
� Individual units fed with LTHW from district energy network via heat stations
� Occupiers demand heating, hot water, cooling in the usual way
� Energy is metered - competitive with conventional systems because -
� Supplied as a long term contract with an ESCo
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What don’t you need?

� Metered gas supply to each building
� Individual boilers
� Individual flues
� Hot water storage cylinders
� Annual boiler maintenance for individual boilers
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What do you get?

� A development using a low carbon fuel providing energy services
� Potential capital cost savings for developer
� Freed up internal space
� Faster warm up and instant hot water availability at high pressure
� Potentially lower energy bills to occupiers 
� Reduced CO2 emissions
� Less maintenance
� Image boost for the developer
� A step in the right direction
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• Ongoing operation of the plant will involve
• Ensuring fuel supplies
• Maintenance
• Contracting with building owners/occupiers

• Developer could do this themselves or
• Contract out the function to a third party
• Third party could own and operate the plant

• Third party involvement can enable
• Risk to be shared
• Ownership to be shared
• Special purpose commercial vehicle to be set up – Energy Services Company 

(ESCo)

• ESCo approach as a way of delivering sustainable energy is increasingly 
attractive
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• Financing scheme through the involvement of a third party

• Specialist organisation familiar with the design, construction, operation and 
management of energy service supply schemes which include bioenergy

• Includes skills of planning, engineering, contracts, fuel supply and provision of 
finance

• Long term energy supply contract ensures that project capital finance is 
recovered 

• Most successful schemes, ‘win-win’ is key –

Developer (capital cost reduction, marketing opportunity)
Building owner/occupier (quality of energy service, convenience, lower 

running costs)
ESCo partner (sound business case)
Environment!

To be discussed in greater detail this afternoon
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Financial support available

• Capital grants (BCGS, LCBP)
• VAT reduction on capital cost
• Enhanced Capital Allowances
• Climate Change Levy exemption on supplied renewable electricity
• Renewables Obligation Certificates for electricity generated
• Heat Obligation??  Maybe one day
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Local Installed Projects
� Shortenills Environmental Education Centre, Chalfont St. Peter

60kW woodchip boiler linking buildings together via small district heating network
� Curzon Primary School, Penn Street

80kW woodchip boiler to replace oil fired boiler
� Wexham Nurseries, Slough

540kW woodchip boiler, owned by Slough Borough Council

Potential projects
� M40 Renewables Corridor.  Multi MW central energy plant supplying heating, cooling and 

electricity to mixed residential, commercial and leisure development.  Using woodchip from 
local estates.  

� Research Centre.  Conversion from natural gas fired steam boilers to LTHW system fed from 
woodchip boilers and small scale CHP

� University campus.  Woodchip boilers to provide heating to new and existing buildings, small 
district heating network.  Part of site redevelopment

� Schools.  Conversion from oil and natural gas boilers to woodchip
� Other Community Buildings.  Existing and new build
� Semi-urban mixed development, Dundalk, Ireland.  Woodchip boilers and CHP supplying 

heating and electricity to existing and new build mixed development via extensive district 
heating network.  Part of European CONCERTO project.  More later……..    



Thank you

Michael Beech
Technical Advisor

TV Energy

info@tvenergy.org


