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Combined heat & power
as an energy source
By Wayne Ward, managing director at Building Services Sustainability & Environmental
Consultancy Ltd
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ombined heat and power
(CHP), or cogeneration, is
a highly efficient process
that capitalises on the heat
generated as a by-product
of the generation of electricity. Coal and
gas-fired power stations can often be
seen expelling wasted heat energy as
clouds of steam from cooling towers.
CHP systems exploit the heat energy
that would otherwise be wasted in
traditional electricity generation, to
produce both electricity and heat in a
single process.
The UK government states that
installing CHP saves organisations
around 20 per cent of their energy
costs and reduces CO2 emissions by up
to 30 per cent. The main drawback with
CHP is that to gain maximum efficiency
it is recommended to be operated for
around 4,500 hours per year.
CHP has been proven worldwide
to be an effective means of reducing
operating costs and environmental
damage in domestic, commercial and
industrial scenarios. It is widely used in
countries like the Netherlands, Finland
and Denmark. In Finland, 82 per cent of
electrical power generation in 2012 was
produced via cogeneration. Germany is
on-course to provide 25 per cent of the
country’s power through cogeneration
by 2020.
It is believed that the first CHP
application was undertaken in the
United States in 1882 with the Thomas
Edison-designed Pearl Street Station,
the world’s first commercial power
plant. This plant burned coal to
generate enough electricity to power
approximately 400 lamps, and the
waste bi-product of heat was used to
warm neighbouring buildings. The
Pearl Street Station CHP was thought to
be about 50 per cent efficient.
Today, CHP plants are able to work
at an efficiency around 85 per cent,
which is thought to be 25-35 per cent
more efficient that the separate energy
systems it replaces.
Electricity is generated by burning a

variety of fuels (e.g. mains gas, gaseous
waste fuels, commercial waste fuels
etc.) in an engine or turbine that’s
connected to an alternator. During
this process, a significant amount of
heat is created as a by-product, which
is usually wasted in conventional
power generation. However, in a CHP
application, the heat from the exhaust,
oil cooling circuits and water jacket is
recovered and distributed to a nearby
heating system. This reduces the
requirement to burn additional gas
in a boiler or central heating system.
Energy from CHP is nearly always
produced locally to its end user, which
limits the amount of energy loss due to
transmission.
Excess electricity generated can
be sold to the grid, and any shortfall
in electricity can be purchased from
the grid. As battery technology is
increasingly reducing in cost, further
benefit can be derived by storing the
generated electricity for use during
peak times, subsequently further
reducing reliance on the grid. In
addition, this helps to reduce reliance
on the grid at times of fluctuating
demand.
There are multiple types of CHP
engines, each suited to different output
requirements. The size of the unit will
depend on the calculated or estimated
base heat load (CHP is most economic
when the unit is sized slightly over the
baseload heat load).
An internal combustion engine in
a CHP unit works in a similar way to
the engine in a motor car. The unit
burns a fuel (normally natural gas or
compression-ignition diesel) which
generates motive power. The power is
turned into electricity via an alternator.
The wasted heat will be used to heat
a body of water, or sometimes to
create steam. Exhaust gases can be
as hot at 600oC, which produces
low temperature hot water (LTHW)
temperatures of up to 95oC.
Electrical efficiency of these units is
low (20 per cent), but thermal efficiency

is slightly higher (20-40 per cent).
These internal combustion engines
are best suited for small sites which
a high demand for hot water in
comparison to electricity. The ratio of
heat to power is approximately 1.5:1 but
decreases with size.
Unit sizes vary from 50kWe –
1,500kWe.
They are used in: smaller
(decentralised) hospital buildings,
hotels, leisure buildings, individual
university buildings, small residential
buildings on a district heating scheme.
Gas turbines are the most common
prime mover on larger scale CHP units.
In a gas turbine engine, a fuel is
burned (normally natural gas) in a
combustion chamber, causing heat
and pressure to force air down the
unit to drive a series of turbine blades.
The pressurised air drives a generator,
generates electricity via an alternator.
The expelled heat is utilised by a
heat exchanger to provide hot water.
Typical entry temperatures are in the
region of 900-1,200oC, with exhaust
temperatures in the region of 500oC
depending on the scale of the turbine.
The heat to power ratio can be as
high as 5:1 in certain applications if
‘supplementary firing’ is undertaken
(which enables control over varying
amounts of heat.
These setups are reported to be very
reliable. However, they are very loud
units, have a lower electrical efficiency
than reciprocating engines and are not
efficient at periods of low demand.
Smaller units (up to 500kWe) have
a low electrical efficiency (around
20-30 per cent) so have to be used
with a recuperator to preheat the air
to ensure it qualifies as ‘Good Quality
CHP’ as defined by the UK CHP Quality
Assurance Programme.
It is possible to get micro turbines as
integrated packages with absorption
cooling to enable tri-generation.
They find use in: hospital buildings
with a district heating system,
universities (with district heating), large
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multi-residential buildings
Micro units = 80 – 500kWe
Medium/Large units = in excess of
500kWe
This type of system can be used
in combination with a steam turbine
(below), which uses the heat from the
exhaust to create steam. A system with
a steam turbine is around 52 per cent
efficient.
In a steam turbine, a fuel is burned
to heat up water. The water turns into
high-pressure steam to drive a turbine,
which drives a generator to create
electricity. Heat is then recovered from
the steam via a heat recovery unit.
Electrical efficiencies in CHP
applications are 10-20 per cent. Overall
efficiencies are in the region of 80 per
cent, although the efficiency depends
on the pressure at which steam is
extracted.
These units are particularly useful
for applications where steam is
needed (for example, industrial uses).
They are typically suited to largescale applications where the heat
requirements is significantly greater
than the amount of power.
In a steam turbine, a fuel is burned
to heat up water. The water turns into
high-pressure steam to drive a turbine,
which drives a generator to create
electricity. Heat is then recovered from
the steam via a heat recovery unit.
Electrical efficiencies in CHP
applications are 10-20 per cent. Overall
efficiencies are in the region of 80 per
cent, although the efficiency depends
on the pressure at which steam is
extracted.
These units are particularly useful
for applications where steam is
needed (for example, industrial uses).
They are typically suited to largescale applications where the heat
requirements is significantly greater
than the amount of power.
Fuel cells are electrochemical
cells that use hydrogen-rich fuels to
generate heat and electricity. Hydrogen
is fed to an anode, which it divides into
hydrogen ions and electrons. Positively
charged ions are attracted to a
negatively charged cathode – however,
they cannot penetrate the Proton
Exchange Membrane and therefore
have to find a way to the cathode via an
external circuit. In doing so, an electric
current is created. Heat emitted as a
by-product is recovered and used for
heating.
Electrical efficiencies of fuel cells are
around 55 per cent, which is higher than
combustion engines as the process is a
clean electrochemical reaction rather
than fuel combustion. In addition, the

Fig 1. The internal combustion
engine in a CHP unit

process is silent, which reduces waste
energy and increases the versatility of
the units.
If the hydrogen fuel was sourced
sustainably, this generation of heat can
be considered emission free. However,
in reality this is difficult and expensive
to achieve, meaning that most existing
examples operate from reformed
(converted) natural gas.
The major drawback is the excessive
capital cost of fuel cell technology, as
building an inexpensive, efficient fuel
cell is complex. Hydrogen fuel is also
less readily available than many other
types of fuel, and the specific type of
hydrogen required depends on the
type of electrolyte (e.g. alkali, molten
carbonate, phosphoric acid etc.) used in
the design of the unit. If pure hydrogen
is used, a reformer is required to purify
the fuel.
Modern CHP units nearly always
use synchronous generators because
they can modulate power output over a
wide range, do not require power factor
correction and can act as standby
generators.
CHP can offer a wide range of
benefits:
• Financial savings – CHP can save the
end user 20 per cent in energy costs (at
current rates) compared to traditional
methods of receiving electricity
and heat. In addition, CHP is exempt
from the Climate Change Levy (CCL),
qualifies for exemptions of business
rates and is eligible for payments from
the Renewable Heat Incentive.
• Straightforward operation – Once
CHP systems are installed, they
are considered fairly ‘hassle free’
in comparison to other low-carbon
generation methods such as biomass,
which often require ‘feeding’ and
large amounts of dry fuel storage.
However, CHP plants do require regular
maintenance, which is usually covered

by a maintenance contract as discussed
later.
• Simple integration – In terms of
installation and operation, CHP is
relatively straightforward to install and
use compared to other environmentally
friendly methods of energy generation.
Small to medium CHP systems (up to
2MWe) are delivered in ‘packaged’ units,
which are pre-manufactured, boxed
units that allow for quick installation.
Larger CHP systems (greater than
2MWe) are often designed specifically
for each application and need to be
assembled on site, which is a longer and
more costly process.
• Loss reduction – There are two
significant losses in conventional power
generation from a typical power station:
losses from waste heat and losses
from transmission. Transmission and
distribution losses through the National
Grid and local distribution networks are
estimated to consume about 7 per cent
of the energy that is being transferred.
CHP, however, provides localised heat
and electricity, effectively removing
both of these barriers, subsequently
increasing the efficiency significantly.
• Fuel neutral – CHP is referred to as
‘fuel neutral’. This means that it can
operate on a variety of fuel types: fossil
fuels and renewable-based fuels. As
a result, fuels considered to be ‘clean’
or ‘carbon neutral’ can be burned to
generate electricity and heat at a high
efficiency, reducing the environmental
impact of generation. Furthermore,
this fuel versatility often removes
geographical limitations/barriers of
where CHP plants can be located, which
is a significant advantage over other
methods of generating energy.
• Supply security – As end-users are
generating their own energy, CHP gives
the user an increased security of supply.
• Environmentally friendly – In most
cases, CHP plants burn combustible
fossil fuels to generate electricity
and heat, which is not considered
clean energy generation. However, in
comparison to most other methods of
energy generation, CHP is significantly
more efficient (up to 85 per cent
efficient). It is estimated to reduce CO2
levels by up to 30 per cent and SOx
levels by up to 20 per cent compared
to individual creation of heat and
electricity. CHP, however, emits around
430mg/kWh of NOx, which is around 20
times more polluting than other types
of heat generation such as biomass
(18mg/kWh).
• Legislative compliance – Installing
CHP in a new building will assist with
meeting required environmental
standards, such as Part L compliance.

In addition, it helps to meet the Carbon
Reduction Commitment Energy
Efficiency Scheme (CRCEES) targets.
• Tri-generation – A further
advancement of cogeneration is trigeneration. This is the use of a CHP
unit in conjunction with an absorption
chiller to provide cooling. The waste
heat from the CHP unit is recycled
to provide the energy required to
produce chilled water. This is an
effective option for buildings that have
a steady, continuous cooling demand
throughout a year.
CHP is efficient and effective
when installed at sites which have a
continuous, year-round baseload heat
demand. As a general rule, CHP plants
are considered economic if they run for
4,500 hours per year or more (roughly
12.5 hours/day). CHP is particularly
effective when installed in the following
applications:
Hotels
• High base heat load
• 24hr/day heat requirement
• High number of bedrooms with baths/
showers
• Catering use
• Leisure facilities (spas, swimming
pools)
Hospitals
• High base heat load
• 24hr/day heat requirement
• Warm water required for cleaning/
washing
• Onsite catering
Leisure facilities
• High base heat load
• Up to 18hr/day heat requirement
• Warm water required for showers/
spas/saunas/pools
• Requires much more heat than
electricity
Universities / colleges / schools
with leisure facilities and boarding
facilities
• Require significantly more heat than
electricity
• Warm water required for leisure
facilities
• Heating required in communal
buildings and accommodation facilities
Prisons
• 24hr/day requirement for heat and
domestic hot water (DHW).
• Showers, catering, washing and
cleaning requirements.
Large multi-residential buildings /
apartment complexes
• 24hr/day requirement for heat and
domestic hot water (DHW).
• Requires connection through district
heating system
• Substantial baseload due to
fluctuating use in multiple apartments
• If CHP unit fails, all connected
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buildings have no heating
District heat networks with a
combination of buildings
• A network may contain residential
properties and buildings used in the
daytime, therefore there is potential for
24hr/day heating
• Generally no requirement to export
excess electricity to the grid
CHP is not considered an effective
method of low-carbon energy
generation if the plant is used for less
than a recommended 4,500 hours per
year as efficiencies begin to decrease.
However, thermal storage can be
investigated as a potential option to
increase efficiency if the baseload
hours falls close to, but just below, this
figure.
CHP will be most effective if the
design and installation is considered
in conjunction with a full heating plant
replacement, or the design of a new
building. This is because there are less
barriers to overcome when integrating
it into a new system. In addition, CHP
is most efficient when a new heating
distribution system is being installed
into a building as it can be designed to
maximise efficiency at the given design
temperature of the unit. CHP can,
however, be integrated into an existing
heating system, although the efficiency
may not be as high as a new system.
If a building falls into one of the
above categories, a full feasibility
study should be undertaken to better
understand the viability of installing
CHP in the building. The following steps
should be undertaken to assess this:
• establish if the current wet heating
system will be compatible with a CHP
plant, and that appropriate controls can
be sourced to ensure that the CHP can
work asthe lead boiler with the existing
boiler as a secondary;
• assess the suitability of the
available fuel supply. If natural gas
is not available, or the pipe is too
small, alternative fuels will need to be
considered or the system may not be
viable. Similarly, if the exportation of
electricity is being considered, early
discussions should be held with the
district network operator (DNO) to
identify any potential barriers with
connection to the grid;
• evaluate the suitability of potential
plant rooms, as CHP plants are loud,
vibrate and require good ventilation.
The exhaust needs to be in a place
where noise will be limited and
environmental / emissions regulations
are met;
• conduct a detailed analysis of
energy profiles for both heat and
electricity (for which half hourly

Fig 2. In a steam turbine a fuel is burned to heat up water

data is particularly useful). This will
enable a summer heat baseload to be
established. Half hourly data and/or
BEMS are ideal for this task. CHP is most
economic when the unit is sized slightly
over the baseload heat load. Oversizing
will result in excessive heat dumping,
reducing the efficiency;
• calculate the heat to power ratio;
• determine the constant outlet for
heat (the number of hours per year at,
or above, the baseload). If the baseload
is lower than 4,500 hours, options for
thermal storage should be investigated;
• select the appropriate size and type
of plant. It should be sized to match the
base heat load to maximise efficiency;
• calculate the estimated emissions
and financial savings. Ensure that
the latest UK Government-published
emissions figures are used and account
for the reduced emissions from
electricity generation due to it being
generated through CHP.
• opportunities may also exist for
local heat and power networks which
could have an effect on the viability of
an installation.
More detailed step-by-step
information regarding the feasibility
assessment phase can be found in
the CIBSE AM12 Combined Heat and
Power for Buildings (CHP) guide and the
Carbon Trust’s Introducing Combined
Heat and Power guide.
The typical lifespan of the main
components of a CHP system is 10-15
years, with maintenance required 6-10
times per year. Most sites with CHP
do not have the resources to carry
out servicing and maintenance of
the unit themselves. A contract with
the equipment supplier or specialist
O&M engineers is an effective method
of providing the necessary support
to ensure the long-term reliability
and performance of the plant.
Annual maintenance contracts vary

dramatically, depending on the size
of the unit and the level of service
required.
A typical maintenance package may
include:
• 24 hour remote monitoring
• Automated SOS alerts via SMS
• Part identification
• Safe oil disposal
• Oil analysis
• A dedicated site engineer
• Planned preventative maintenance
(PPM) schedule
• Parts & Labour
• Warranty
• Submission process for Climate
Change Levy tax relief
The control of a CHP package is
largely automated and requires little
input from site staff. Provided that the
systems connected to the unit continue
to function correctly, the unit should be
capable of continuous operation using
its own control system.
In 1996, the UK produced the
Combined Heat and Power Quality
Assurance (CHPQA) scheme
to encourage and regulate the

Fig 3. Fuel cell electrical efficiencies
are around 55 per cent

installation and production of CHP.
The Quality Index is a measure of the
energy efficiency and environmental
performance of a CHP system.
Successful CHPQA certification
grants eligibility to:
• Renewable Heat Incentive
• Carbon Price Floor (heat) relief
• Climate Change Levy exemption
(in respect of electricity directly
supplied)
• Enhanced Capital Allowances
• Preferential business rates.
In order to comply, the Quality
Index must exceed a minimum value,
based on the mean annual thermal
and electrical efficiencies, and the fuel
selected.
QI = X x Y
Where:
X = Power Efficiency (Total Power
Output (MWhe) / Total Fuel Input
(MWh))
Y = Heat Efficiency (Qualifying Heat
Output (MWhth) / Total Fuel Input
(MWh))
CHP has the potential to deliver
significant financial benefits for
organisations with a high base heat
load and can save around 20 per
cent of energy costs and 30 per cent
of CO2 emissions. CHP units are
straightforward to operate, simple
to integrate into existing systems,
relatively environmentally friendly,
fuel neutral and can help buildings
to comply with environmental
regulations. However, the units have
high maintenance requirements and a
short life span in comparison to other
technologies. If it is believed that a CHP
unit may be appropriate for a building
or district heating network, a full
feasibility study should be undertaken
to determine the base heat load and
the most appropriate type of prime
mover. A life cycle cost analysis should
be undertaken to ensure that it is
financially viable.

Further reading
The following documents can be used
to find further information:
• UK Government CHP Site
Assessment Tool - http://chptools.
decc.gov.uk/CHPAssessment/
(S(ceup3z3lxmwh3kyds2ngmqgv))/
default.aspx
• Carbon Trust Guide Introducing
Combined Heat and Power -https://
www.carbontrust.com/media/19529/
ctv044_introducing_combined_heat_
and_power.pdf
• CIBSE AM12 Combined Heat and
Power in Buildings (CHP) guide - http://
www.cibse.org/knowledge/knowledgeitems/detail?id=a0q20000008I7nsAAC

For details on how to obtain your Energy Institute CPD Certificate, see entry form and details on page 24
OCTOBER 2017 | ENERGY IN BUILDINGS & INDUSTRY | 23

series 15 | module 05 | october 2017

entry Form
combined heat & power
Please mark your answers on the sheet below by placing a cross in the box next to the
correct answer. Only mark one box for each question. You may find it helpful to mark the
answers in pencil first before filling in the final answers in ink. Once you have completed
the answer sheet in ink, return it to the address below. Photocopies are acceptable.

Questions
1. What carbon savings can be
achieved by installing CHP?
n  10 per cent
n  20 per cent
n  30 per cent
n  40 per cent
2. What type of engine would be best
suited to a building with a 60kWe load
and a supply of natural gas, with a high
demand for both heat and electricity?
n  Internal combustion engine
n  Large scale turbine
n  Steam turbine
n  Fuel cell
3. What is the recommended
minimum number of hours per year
that CHP has to operate to be efficient?
n  3,500 hours
n  4,000 hours
n  4,500 hours
n  5,000 hours

6. What is the most useful information to
have when calculating base heat load of
an existing building?
n  Number of occupants
n  Quarterly billing data
n  Half hourly metered data
n  An external consultant’s estimate
7. What is the typical lifespan of a CHP
unit?
n  5-10 years
n  10-15 years
n  15-20 years
n  20-25 years
8. What is the scheme implemented by
the UK government to encourage and
regulate the installation of CHP?
n  The Climate Change Levy
n  The CHPQA
n  The CRCEES
n  Part L regulations

4. Which of the following applications
is ideal for CHP?
n  A domestic household
n  A small office block
n  A leisure centre
n  A large non-boarding school

9. In traditional power stations, what
percentage of energy is lost through
transmission losses?
n  3 per cent
n  5 per cent
n  7 per cent
n  10 per cent

5. What level of efficiency can CHP
plants operate at?
n  Up to 75 per cent
n  Up to 85 per cent
n  Up to 95 per cent
n  Up to 100 per cent

10. How regularly does a CHP unit have
to be maintained?
n  Once a year
n  Twice a year
n  6-10 times a year
n  Twice a month
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here is a global increase
in floods and droughts
and the question is as to
whether this is just normal
weather fluctuations, or if it
is the new norm in prevailing climate
conditions, as some compelling data
suggests. Globally, the spatial and
temporal changes to rainfall patterns
when combined with a growing
population mean that by 2035 an
estimated two-thirds of the world’s
population will live in an area of water
stress, which has led to water shortage
being seen as a primary threat to global
stability.
Mostly to date we have delivered
only supply-side solutions but
Consumers need to understand that
water is not unlimited and that a major
part of the solution will depend on
integrated supply and demand-side
measures.
This is the challenge— centralised
management of utilities gives
efficiencies but makes the problem
distant from the solution, local
solutions at industry, commerce
community and household levels
are the most efficient ways to deliver
demand management, but utilities
don’t have the capacity to manage
millions of individual household water
saving projects.
This message is delivered to
consumers via third party routes
augmenting utility programs and
building a water saving culture.
At the same time links are being
made between the environmental
programmes of water utilities, energy
utilities, and corporates and this will
add value to each of the programmes,
this also gives the opportunity for
cross-funding.
Water, waste, energy, and CO2
savings at all levels can be aggregated
into integrated managed savings
programmes.
This article will focus on how water
management can deliver resource,
energy and cost efficiencies through
integrated Water Management within
the built environment.

Water management in the
environment is the activity of
managing the optimum and cost
effective use of delivered water
resources. It is a sub-set of resource
management. Ideally, the water
management process has regard to
demand for water supply, subsequent
wastewater levels, and how to reduce
these without affecting the existing
quality of service.
Successful management of any
resource requires accurate knowledge
of the resources available, the uses to
which it may be put, the demands for
the resource and processes to measure
and evaluate these and to identify,
implement and verify the outcome of
applied conservation measures.
Managing water use in buildings
covers many elements, from initial
investigations and commitment
from senior management, through
to implementation and continuous
improvement.
It is vital to have effective
procedures in place to manage a water
reduction programme, otherwise any
improvement may become a one-off

initiative with no follow-up; employees
will not be motivated to continue good
practices and the programme will lose
momentum and fail.
Ensure your employees are aware
of the total cost of water to your site –
water is often an undervalued resource
and some sites still believe it is free.
Potential cost savings associated
with water efficiency improvements
are often the driver that motivates
management to support a water use
reduction programme.
Successful management involves
identifying and initiating water saving
projects; continual monitoring of water
use and company/staff practices; and
a timely, appropriate response to the
information gathered.
The initial water management
process as shown in Figure 1 (see page
26) consists of:
• assessment – a high-level
assessment of the existing services
potential for the site;
• data gathering – check historical
bill payments and meter readings and
gather all data available for the last two
to three years;

ompressed air is a vital
resource for many
industrial applications
representing about 10
per cent of industrial
electricity use in the UK. The uses of
compressed air range from process
and instrumentation through to hand
tools. A common use of compressed
air is for tyre inflation. A more unusual
application is the launching of
fireworks to avoid the use of black
powder. Compressed air is also being
researched as an energy storage
medium. The benefits of compressed
air include its safety in explosive
environments and its non-overload
characteristic for certain processes.
Compressed air is one of the most
expensive utilities used. Given that
typically 90 per cent of the energy
input to an air compressor is ‘lost’ it can
be argued that compressed air is ten
times more expensive than electricity.
Additionally, many compressed air
systems have high levels of leakage
or wastage - sometimes more than 35
per cent.
With an understanding of the
technology and using a systems
approach it is possible to maximise
the efficiency of a compressed air
system and reduce its energy use and
operating costs.
The common units used are bar
(gauge) for pressure and either litres/
sec (l/s) or cubic metres per hour
(m3/h) for flow. Pressures are gauge
pressure unless otherwise noted. Some
people still use Imperial units when
talking about compressed air – psi (for
pressure) and cfm (for flow rate).
A typical industrial compressor
might be rated for 330 l/s at 7 bar or
700 cfm at 100 psi.
While most industrial compressed
air systems operate at around 7 bar,
specialist systems, such as those
for PET bottle blowing operate at
pressures as high as 40 bar. If the
required working pressure is less than
1.5 bar a blower can be a more energy
efficient option.
The energy professional is normally

ver a third of the UK’s
greenhouse gas emissions
and nearly half of the
energy we use is heatingrelated. Approximately
9m UK boilers are classed as inefficient;
particularly commercial boiler plant,
so boiler plant efficiency is a key area
for consideration when undertaking an
energy efficiency programme.
In this article we will cover boiler
technology with a focus on low
temperature hot water (LTHW) boilers,
efficiencies and how to achieve energy
saving opportunities.
A boiler is an appliance that burns
a fuel, raising the temperature of a
medium (typically air or water) via
a heat exchange process, providing
space heating, hot water or for
industrial processes.
A LTHW boiler comprises:
• a fuel inlet;
• burner;
• heat exchanger;
• a pump for circulating water;
• the input water feed;
• a hot water outlet;

involved with existing compressed
air systems. These systems have
often grown over time with additional
pipework, additional uses and
additional compressors. These
on-going additions often introduce
inefficiency when they have not been
correctly engineered.

Start with the end use
Traditionally, a review of a compressed
air system starts with the air
compressor. However, there is benefit
in starting with the end uses of the air.
There are two reasons for this. The
first is that there may be compressed
air uses that can be replaced with
other more efficient methods. The
second is for essential usage it is
important to establish exactly what
the requirements are in terms of flow,
pressure and air quality, which in
turn impact on system operation and
economics.
It is important to ‘challenge’ all uses

of compressed air. There may be good
reasons to use compressed air – but if
there are not, look at the alternatives.
Examples of processes for which
compressed air is typically the right
solution include: blow moulding,
breathing air, spray painting (although
it is possible to have airless spraying),
microelectronics manufacture, tyre
inflation and air bearings.
Some uses of compressed air that
could be replaced include: generating a
vacuum (use a vacuum pump), product
assembly tools (use electric tools), air
knives (use a blower instead), liquid
agitation (use a mechanical stirrer or
blower).
Three key parameters need to be
established for all compressed air
applications:
• pressure;
• flow rate; and
• air quality.
Increases in any of these boost
the cost of compressed air, so ideally

• an exhaust flue (chimney); and
• controls.
The boiler controls set the required
temperature and pressure of the outlet
water. If the outlet water is at a lower
temperature than required, the burner
‘fires’ a controlled mixture of fuel

and air to generate hot combustion
gases. The heat is then transferred
to the circulating water via the heat
exchanger.
In the UK gas-fired boilers are
most prevalent. Oil and LPG are
more expensive than gas and burner

Table 1. The Non-Domestic Building Compliance Guide provides a minimum level of boiler efficiency
New Buildings

System
Single boiler system ≤2 MW
Single boiler system > 2 MW

Gas

Multiple-boiler system
Single boiler system ≤2 MW
Single boiler system > 2 MW

LPG

Multiple-boiler system

Oil

91 per cent
86 per cent
82 per cent for individual boiler
86 per cent for overall multi-boiler system
93 per cent
87 per cent
82 per cent for individual boiler
87 per cent for overall multi-boiler system

Single boiler system

84 per cent

Multiple-boiler system

82 per cent for individual boiler
84 per cent for overall system

Existing Buildings

Boiler Seasonal Efficiency (gross)

Gas
LPG

Boiler Seasonal Efficiency (gross)

82 per cent
All systems

Oil

83 per cent
84 per cent
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The Energy Institute (EI) is the professional body for the
energy industry, developing and sharing knowledge, skills
and good practice towards a safe, secure and sustainable
energy system. The EI supports energy managers by offering
membership and professional registrations including
Chartered Energy Manager, as well as workshops, events,
training and networking opportunities across the UK and
overseas. It also produces a number of freely available
knowledge resources such as its online Energy Matrix and
energy management guide.

