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1 Introduction
1.1 Background
SPEEDIER is a highly innovative one-stop-shop solution that applies an integrated approach
to energy management, providing information, advice, capacity building, energy auditing,
financing, as well as implementation of energy efficiency solutions and monitoring of impacts.
As part of the project, the SPEEDIER team, (led by partner, ITEC), will develop a SPEEDIER
Tool for SPEEDIER Experts that will assist them to quickly carry out an assessment of the
energy saving opportunities available to SMEs, who avail of the SPEEDIER Service.
In order to develop this tool, a standardised methodology to carry out energy audits of SMEs
will be developed, which will be followed by SPEEDIER Experts. This methodology will help
to define a number of important aspects to the undertaking, including the structure of the tool,
the necessary functionalities that the tool must have in order to be of use to the SPEEDIER
Expert as well as the most suitable layout and flow of the tool to allow for easy data entry.
Additionally, the SPEEDIER Service requires that the SPEEDIER Experts present the SMEs
with a range of ECMs, classified into no-cost, low-cost, medium-cost and high-cost categories
to assist them in deciding, which package of measures to implement.

1.2 Purpose of the document
By reviewing the ISO 50002, 2014 – Energy audits – Requirement with guidance for use and
drawing from their own experience and our SPEEDIER partners, ITEC developed a
standardised methodology for carrying out energy audits for SMEs. This document describes
the standardised methodology in detail. Furthermore, a list of common ECMs has been
developed by the SPEEDIER partners and these have been categorised into no-cost, low-cost
and medium-cost and high-cost measures and are explained within this Deliverable. The list
was compiled based on the results of previously conducted energy audits as well as the
experience of the SPEEDIER project team members. Their classification of ECMs is based
on the likely economic cost of implementation and is described within in detail.

1.3 Links to other work packages
In Work Package 2, it was discovered that SMEs have a negative association with the term
‘energy audit’. As a result, one of the recommendations made in D2.5 Recommendations for
the SPEEDIER Service is that SPEEDIER Experts should use the term ‘energy assessment’
instead. Although SPEEDIER Experts will be encouraged to avoid the use of the word audit
as far as possible when speaking to SMEs directly, the SPEEDIER Service does nevertheless
intend to deliver a form of energy audit to SMEs and therefore, the term ‘audit’ will continue to
be used throughout this document.
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2 Methodology for energy audits
This chapter will describe the steps that an energy expert would normally carry out in order to
perform an energy audit as efficiently as possible. According to the ISO 50002 (Energy
auditing standard), the methodology for an energy audit follows the route described in Figure
2-1. It should be noted that each energy audit will include these steps in some form, but the
level of detail that will be required in each stage can be customised according to the
requirements of the SME as well as according to whether the SPEEDIER Expert wishes to
carry out a simple opportunities assessment (i.e. quickly identifying a range of appropriate
ECMs with rough estimates of the likely cost of implementation and level of savings that can
be achieved), a full investment grade audit (i.e. a detailed and accurate calculation of cost
of implementation and accurate prediction of the potential savings from the proposed ECMs)
or an energy survey (more detailed than an opportunities assessment but less detailed than
an investment grade audit).
This links to the findings of WP2 which identified that SMEs would prefer for energy audits to
be undertaken as a 2 stage process. In stage 1, a simple opportunities assessment is
undertaken, while in stage 2, a more detailed energy survey or full investment grade audit can
be undertaken. In the next sections, the technical steps of an energy audit are described in
more detail.

Figure 2-1: Energy audits flow diagram
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2.1 Scope of the energy Audit
An energy audit consists of an inspection, study and analysis of the energy flow of the entire
building, paying particular attention to the uses and origins of the energy consumed. The main
analysis focuses on thermal energy consuming systems (domestic hot water and space
heating), electricity consuming systems (lighting, air conditioning and other equipment) and
their location, with the aim of reducing the amount of input energy in the system without
negatively affecting the conditions within the building, through carrying out a structured energy
saving plan. Energy audits can be carried out on buildings, processes, or transportation
systems. For the purposes of SPEEDIER, it is assumed that the energy audits undertaken by
SPEEDIER Experts will be limited to buildings, and in the case of SMEs for the manufacturing
sector and processes.

2.1.1 Preparatory work
Before making a first visit to the building, it is important to speak with the client in order to:


Explain the general objectives and expected results of the energy auditing
process in order to set the expectations of the client at an early stage. During this
discussion, the client and auditor can agree on the level of detail that is required in
order to establish whether the output will be a simple opportunities assessment,
energy survey or full investment grade audit.



Request basic information about the site and the company to allow some analysis
and preparatory work to be undertaken before the site visit. The information gathered
can also provide useful insights to the auditor around where the main opportunities
for energy saving might be, so that the focus can be in these areas and clarify any
points of uncertainty during the site visit.

The basic information about the site and the company should include (if it is available), the
following details.


Basic information about the SME including the normal building operating hours,
number of employees and type of ownership of the building.



The address of the building; this will allow the SPEEDIER Expert to identify the
climatic zone in which the building is located.



The type of building construction, including any previous refurbishments or building
extensions that have been undertaken. This information can be provided in written or
graphic form (i.e. through the provision of floor plans or building drawings).



If available, the building construction and installation plans would give a large
amount of information on the composition of the building fabric, and the specifications
of any integral equipment such as HVAC and lighting systems.
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Schematic drawings of the HVAC systems, domestic hot water systems and lighting
systems installed in the building. This can then be verified by inspection during the site
visit.



An asset list of all the energy consuming equipment installed at the site, including their
technical specifications.



Past invoices relating to the consumption of energy (electricity and gas bills,
invoices for purchases of oil or other fuels etc.) to allow the auditor to study the
historical energy consumption of the building (in kWh and €) and how this consumption
has evolved over time. This enables the auditor to establish the baseline energy
consumption for the building before any further ECMs are implemented.



Operation and maintenance manuals for any energy consuming equipment on site.
This will provide details of the age and efficiency of the system and normal operating
parameters.



Details of any ECMs already implemented at the site.

The above is a complete list of all the possible information that could be requested from an
SME. However, it is expected that the SPEEDIER Expert will use their professional judgement
to determine the exact data requirements. For most SMEs, it is also unlikely that they would
have all this information to hand. Where data is not available, the SPEEDIER Expert will need
to gather the required information through observation during the site visit or use their
professional judgement to make reasonable assumptions or extrapolations from known data.

2.1.2 Current state of the building
By examining the data gathered during the preparatory work, the SPEEDIER Expert will have
a more accurate idea of the current state of the building and its facilities, which will allow them
to prepare the field work more effectively. It will also enable the SPEEDIER Expert to prepopulate the SPEEDIER tool for Experts with some building details, which will be used by the
tool for future calculations for example: the location (which defines the climatic zone); the use
type of the building (which can help to select appropriate ECMs); the size and shape of the
building (which allows heat losses/gains to be calculated); the year of construction (which can
help to determine the thermal properties of the building fabric) and other parameters as
described in Table 2-1. This description will be accompanied by a photo of the building and its
location where possible.
Table 2-1: Initial building parameters
Use of the building
Location
Address
Climate zone
Year of construction
Current regulations

Constructed area
Useful surface
Number of floors
Floor height
Heated surface area
Unheated surface area
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2.2 Site visit
2.2.1 Data collection or verification
During the site visit, the SPEEDIER Expert will gather as much information as possible relating
to the building, the energy consuming equipment on site, the behaviour and responsibilities of
staff members in relation to energy consumption. It will also collect an inventory of the building
fabric characteristics, lighting, HVAC equipment and other appliances. If this data was
provided by the SME before the site visit, then the SPEEDIER Expert need only verify that the
information provided is correct as they walk through the facility.

2.2.2 Activity and time schedules
During the site visit, the SPEEDIER Expert should record the typical building occupancy levels
in terms of the typical number of building users during the normal operation. For some
business sectors, e.g. office based work, the hours of operation and therefore occupancy rates
will be standardised and predictable throughout the year. In other sectors, e.g. the hospitality
sector, the level of occupancy may seasonally vary by day of the week and by time of day and
therefore could be more flexible. These kind of variations should be noted by the auditor as
they will affect the energy consumption of the building.
Furthermore, the SPEEDIER Expert should record the operating hours of any equipment that
does not match the normal working hours of the business. For example, an office may typically
be occupied between 8am and 6pm, but the HVAC system may run from 6am to 8pm;
refrigeration equipment and data servers may run at all times despite the building only being
occupied for certain hours of the day. This will impact on the overall energy consumption and
energy saving potential of particular items of equipment so it is important that this is recorded.
Finally, if the building is made up of different areas where different activities take place, it is
important to record which activities happen in each area of the building and the occupancy
hours in each area. For example, a manufacturing site may have a production line that
operates for 16 hours per day and a back office area that is occupied only between 8am and
6pm.

2.2.3 Inventory
During the preparation for the site visit, the SME may have provided the SPEEDIER Expert
with details of the building and its systems. If this is the case, then during the first site visit, the
SPEEDIER Expert need only verify that the information with which they were provided is
correct. However, if at the time of the site visit, documentation has not been received from the
SME, the SPEEDIER Expert will need to take an inventory of onsite equipment themselves as
the walk around the site. The inventory of site equipment will enable the SPEEDIER Expert to
determine the likely energy consumption of each of the building systems.

2.2.4 Floor plans
If the SPEEDIER Expert received floor plans of the building being audited before the site visit,
they can simply verify that there has been no significant changes to the building as they walk
around. However, if floor plans were not provided, the SEEDIER Expert may need to estimate
the floor are of the building by recording the approximate size and layout of each room or area
that is visited. A template of the type of information that will need to be collected is given in
Table 2-2.
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Knowing the floor area of each of the rooms or spaces within a building will allow the
SPEEDIER Expert to check that the level of energy consumption per unit floor area calculated
by the tool during the analysis phase is approximately what is expected. Floor area data will
also allow the SPEEDIER Expert to compare energy consumption per unit floor area, to known
benchmark data for comparable buildings of similar size and similar use type. This will enable
the auditor to see at a glance whether the building is consuming more or less than a typical
building of its type.
Table 2-2: Template for gathering information on useful building floor area

ID Space

Typology of space

Floor

Useful surface

2.2.5 Lighting
If an inventory of all lighting assets was provided to the SPEEDIER Expert before the site visit,
then they need only carry out spot-checks on lighting types as they walk through the building
to verify that the asset list is correct. Where a lighting inventory was not provided, the
SPEEDIER Expert can take their own inventory of lighting as they walk around the site if
necessary.
Buildings can make use of many different lighting types and lighting levels can vary between
areas of the same building so it is important to take a detailed inventory of lighting if accurate
energy saving calculations are required to support recommendations relating to lighting. The
SPEEDIER Expert should gather information on the types of luminaires, their respective power
consumption, the location, number of units and estimated run hours. An example of the type
of data that should be collected in a lighting inventory is given in.
Table 2-3: Template for taking a lighting inventory

ID
Space

Type of
luminaires

Lux level
(lux)

Number
of lamps

Power
(kW)

Run
hours

Consumption
(kWh)

2.2.6 Appliances
The SPEEDIER Expert will be able to add details of any type of electrical or thermal appliance
to the SPEEDIER tool for Experts. If an asset list was provided before the site visit, it may be
possible to simply verify that it is correct. Otherwise the SPEEDIER Expert may wish to take
their own inventory of equipment as they walk through the building during the audit. Table 2-4
shows an example of the type of data that the SPEEDIER Expert may need to collect about
the various appliances found in the building. Many appliances do not operate at their nominal
power consumption for the entire time that they are turned on e.g. a computer operates at
maximum power while it is booting up and then draws less power while it is in normal use
depending on the activity it is performing. The load factor is a percentage value between 0100% that accounts for this variability in loading during normal run hours.
Table 2-4: Template for gathering information on appliances

ID
Space

Equipment Power Number
name
(kW)

Run
hours

Estimated Consumption
Load
(kWh)
factor
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2.2.7 Building fabric
The thermal envelope of the building is the skin that protects the indoor environment from
outside conditions to improve the thermal comfort for occupants. To understand how much
heat is lost or gained through the building envelope, and therefore calculate the amount of
heat energy that needs to be delivered to or extracted from a building in order to maintain
comfortable conditions, it is important to know the details about the building fabric. Where
possible, this will include taking into account the thickness, thermal conductivity, thermal
resistance and the transmittance at each of its layers. Table 2-5 shows an example of the type
of data that the SPEEDIER Expert may need to collect regarding the building fabric. Many
energy experts will be able to estimate these values by observation during the walk around
survey. If detailed information on building fabric is not available, assumptions can be made for
each of the relevant values based on the age of the building.
Table 2-5: Template for gathering information on building fabric

Type

Material

Thickness/Length
(m)

Thermal
conductivity,
λ (W/mK)

R value
(m2K/W )

Thermal
transmittance
(μ)

2.3 Analysis
Once all the necessary data has been gathered, the SPEEDIER Expert should analyse the
data to look for patterns and trends and potential areas for energy saving. This can include
the following activities:


Calculation of total annual energy consumption, broken down by type of energy.
Using data gathered from energy invoices, the SPEEDIER Expert can calculate the
total amount of energy consumed on site broken down by electricity, natural gas, oil
and other fuels.



Breakdown of energy consumption by time period. Depending on the granularity
of the energy consumption date that is available, graphs can be created showing
monthly, weekly, daily, hourly or half hourly energy consumption for the site. This can
be very useful for identifying anomalies such as equipment running when the building
is unoccupied or unusual spikes in energy consumption



Breakdown of energy consumption by area. If the site has sub-meters it is possible
to look at the distribution of actual energy consumption across different areas of the
site (e.g. consumption per floor of the building) to identify any unexpected anomalies.



Calculation of expected energy consumption using the equipment inventories
gathered during the site visit. This gives an indication of the likely breakdown of energy
consumption by use type (lighting, HVAC, appliances, process etc.). This is important
for determining the significant energy users and therefore the ECMs that will have the
biggest impact on energy consumption. It is also important to compare this expected
consumption with actual consumption as large differences between the two values can
indicate that there is a problem, such as poorly maintained equipment or equipment
running hours that do not match occupancy.
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Calculation of energy benchmarks, e.g. energy consumption per unit floor area. This
allows the auditor to compare the building to other similar buildings in terms of age,
size, or business sector and determine if the building energy performance could be
improved. Common benchmarks include analysis of energy consumption in terms of
floor area, occupancy, operating hours, or number of units manufactured.

These calculations can be carried out using specialised software packages, such as energy
monitoring programmes or using a simple spreadsheet. Where possible, the SPEEDIER Tool
for Experts will include some of this functionality or allow the SPEEDIER Expert to enter data
that they have calculated in another programme.

2.4 Proposal for improvement and economic analysis
After the analysis has been completed, the SPEEDIER Expert will consider all the information
gathered and seek to identify the most appropriate ECMs that will result in the largest energy
and cost savings for the SME. This can only be done after first analysing the baseline energy
performance of the building based on actual energy consumption data.
Once appropriate ECMs have been identified, the auditor should give a detailed description of
each of the measures. This includes the technical limitations that need to be considered such
as available space, characteristics of the building and its facilities, presence of building users,
and any necessary interruption of business operation during the implementation of the ECMs.
For each ECM, a budget or breakdown of the cost implementing is required that covers the
cost of replacing or upgrading equipment, labour costs, cost to dispose of old equipment and
any additional materials necessary.
To justify the cost, the SME will need to be presented with the value of any energy savings
that will be achieved as a result of the investment. Therefore, the SPEEDIER Expert must also
calculate the likely energy and cost savings that will be achieved taking into account any
additional savings such as reductions to the annual cost of maintenance and any grants,
subsidies or tax incentives that are available as a result of the installation.
Finally, the SPEEDIER Expert can also calculate the predicted new value of any appropriate
energy performance indicators assuming that the recommended ECMs are correctly
implemented. This will demonstrate to the SME, the potential improvement that can be made
as a result of the ECMs and allows them to compare their performance to other organisations
of the same type and size.
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3 Categorisation of ECMs
In this chapter, the possible Energy Conservation Measures that could be suggested by the
SPEEDIER Tool for Experts are listed below and categorised according to the cost of
implementation. These lists have been compiled based on the most commonly applied ECMs
from previous audits and the experience of the SPEEDIER project team.

3.1 No-cost measures
No-cost ECMs are measures that cost nothing to implement, yet result in energy and/or cost
savings. A non-exhaustive list of no-cost measures that will be included in the tool is given in Table
3-1 and a checklist of items that the SPEEDIER Expert should check in order to determine whether
or not the ECM should be included is given in Table 3-2.
Table 3-1: No-cost measures
HVAC

Adjust thermostat set points to a suitable range.
Change damper position.
Heat load reduction due to energy efficient lighting during summer.
Adjust pressure in compressed air systems.
Keep exterior doors closed while running HVAC.
Provide adequate ventilation around the compressor to improve its efficiency.
Relocate thermostats to areas that aren’t affected by local heating or cooling from
radiators or direct sunlight.
Automate the control system to run motors only when other equipment is switched
on.
Adjust thermostats for seasonal changes.
Regularly clean air filters during peak cooling or heating season.
Modify the control system so that the timer/thermostat switch shuts off both the
circulating pump and the boiler itself.
Keep the motors clean – a dirty motor will consume more energy and get much
hotter than a clean one and is more likely to fail.
Clear any clutter that is blocking vents or air intakes.
Reduce the motor and fan speed.

Lighting

Labelling light switches so that it is clear which switch relates to which lights.
Maximise use of daylight. Hold off switching on lights in the evening until necessary
and clean the windows in order to make maximum utilisation of sun light.
Regularly cleaning of light fittings, windows and doors.
Use task lighting where feasible.
Switch off the alternate rows of lights, if not affecting the HSE standards.
Lighting in non-working areas can be minimised by removing tubes from multi-tube
fittings or disconnecting surplus bulbs, if not affecting the HSE standards.
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Ensure light switches are correctly located for easy use and cover individual work
areas to avoid lighting areas that are not in use.

Transformer

Transformer load reduction/change (in case of more than one transformer).
Change to a cheaper electricity tariff.
Surrender unused maximum demand capacity (KVA).
Make use of Time-of-Day (TOD) benefits by carrying out non-time dependent
activities during off peak times.

Office

Enable the power management function on office computers, which automatically
puts IT equipment into a low power state when not in use.
Reduce the brightness of monitors.
Turn off all communal equipment at the end of the day, including printers, copiers,
vending machines and kitchen equipment like coffee machine, microwave and
kettles.
Activate sleep settings on all printers, copiers, fax machines, scanners, and
multifunction devices so that they automatically enter a low-powered sleep mode
when inactive.

Domestic
Hot Water

Decrease DHW temperature.

Table 3-2: Checklist for no-cost ECMs
HVAC

Check the thermostat set point is appropriate for the activity levels in the area.
Check the position of dampers to ensure heating/cooling is being adequately
delivered.
Check the location of thermostats, whether they are set correctly and are in the
right location.
Check the frequency of air filter cleaning is appropriate.
Check the frequency of motor cleaning is appropriate.
Check for motor and fan speed with respect to desired output.
Check BMS for automation and data collection.
Check that the pressure of compressed air systems is appropriate.
Check if exterior doors are closed while HVAC is in operation.
Check if there is any clutter that is blocking vents or air intakes.
Check the location of compressor for adequate ventilation.

Lighting

Check the lux level at different points of workstation/floor.
Check the location and control distribution of light switches is suitable.
Check if light switches are labelled correctly.
Check if windows are blocked of natural light.
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Check number of tubes in each light fitting is appropriate.
Are the task lights being used, if required.
Are light fittings, windows and skylights are cleaned regularly.

Transformer

Check for suitable transformer loading.
Check actual maximum demand capacity reached during last 12 months and
check it is in line with the contracted capacity on electricity bills.
Check for energy supplier contract end date and check if a cheaper rate is
available.
Check if Time-of-Day tariff is available and being correctly used.

Office

Check for power management function on office computers, which automatically
puts monitors to sleep when not in use.
Check if all communal equipment (Printers, copiers, vending machines, coffee
machine, microwave and kettles) are being turned off or not at the end of the
day.
Check if sleep settings on all printers, copiers, fax machines, scanners, and
multifunction devises are activated.

Domestic
Water

Hot

Check DHW temperature is no higher than minimum requirements for safety.

3.2 Low cost measures
Low-cost ECMs are measures that have a small cost associated with their implementation that are
comparable to the cost of regular maintenance of the energy consuming equipment. A nonexhaustive list of low cost measures that will be included in the tool is given in Table 3-3 and a
checklist of items that the SPEEDIER Expert should check in order to determine whether or not
the ECM should be included is given in Table 3-4.
Table 3-3: Low-cost measures
HVAC

Upgrade the controls of HVAC system.
Calibrate thermostats to ensure that their ambient temperature readings are
correct.
Upgrade to modern electronic thermostats which are much more accurate.
These thermostats can be wireless, making fitting easy.
Change air-filters.
Fit spring-loaded door closures to minimise the amount of time doors are open.
Install variable frequency drives on air-handling unit (AHU) fans.
Repair leaks in compressed air pipes.
Adjust pressure in compressed air systems.
Install task fans.
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Lighting

Domestic
Water

Install occupancy sensors.
Install photocell control/daylight sensors.
Install timers for lights.
Install task lights.
Install energy efficient fire exit signs.
Paint walls in bright colours as they reflect 80% of light while dark colours
reflect less than 10%.

Hot

Install low-flow shower and tap heads.

Communication
and Education

Ensure that team members from every department are trained in the
importance of energy management and basic energy-saving practices.

Table 3-4: Checklist for low-cost ECMs
HVAC

Check the controls of HVAC system are appropriate.
Check the calibration schedule of thermostats.
Check for the presence of modern electronic thermostats.
Check if are air filters are blocked or damaged.
Check for the presence of spring-loaded door closures to minimise the
amount of time doors are open.
Check for the presence of variable frequency drives on air-handling unit
(AHU) fans.
Check for leakages in the compressed air system.
Check for suitable pressure in compressed air systems.
Check for the presence of task fans.

Lighting

Check the suitability for occupancy sensors.
Check the suitability for photocell control/day light sensor.
Check the suitability for timers for lights.
Check the availability of task lights.
Check the availability of energy efficient exit signs.
Check the paint colours of walls for bright/dark colours.

Domestic Hot Water

Check for the presence of low-flow shower and tap heads.

Communication
Education

Check if the team members from every department are trained in the
importance of energy management and basic energy-saving practices.

and
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3.3 Medium cost measures
Medium-cost ECMs are measures that involve some investment from the SME to implement
while delivering a reasonable return on investment. A non-exhaustive list of medium-cost
measures that will be included in the tool is provided in Table 3-5 as well as a checklist of items that

the SPEEDIER Expert should check in order to determine whether or not the ECM should be included
is given in

Table 3-6.
Table 3-5: Medium-cost ECMs
HVAC

Install VSD on electric motors.
Insulate chiller condensate tank.
Replace boiler jacket.
Get boiler serviced once a year to ensure it is running at optimal efficiency.
Repair damaged insulation and replace missing insulation.
Insulate hot water and chilled water pipework.
Replace or repair steam traps.
Install booster pumps.
Consider replacing smaller motors after several repairs, as each repair will
reduce efficiency.
Install pressure gauges at different points of compressed air pipes and keep the
compressed air pipes clean and foul‐free by periodically cleaning filters.
Install VFDs for fan and pump motors.

Lighting

Install light fittings with reflectors so that light is directed to specified areas.

Transformer

Install sub-metering.
Install power factors correction equipment.
Install voltage optimisation equipment.

Domestic
Water

Envelope

Hot

Insulate DHW tank and piping.
Install DHW controls.

Exterior door replacement.
Use thermal insulated curtains for windows and/or front door to avoid heat loss
from draughts.

Table 3-6: Checklist for medium cost ECMs
HVAC

Check for the availability and suitability of VSD on electric motors.
Check for condition of the insulation of condensate tank.
Check the condition of the boiler jacket.
Check the annual maintenance schedule of the boiler.
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Check for damaged and missing insulation of pipework.
Check if hot and chilled water pipes are well insulated.
Check if steam traps need to be repaired or replaced.
Check the availability and suitability of booster pumps.
Check the efficiency of smaller motors.
Check pressure drop across the different points in the compressed air pipe line to
check for leaks.
Check the availability of VFDs for fan and pump motors.

Lighting

Check for the presence of reflectors in the light fittings.

Transformer

Check for the presence of sub-meters.
Check power factor from electricity bills.
Check if site is suitable for voltage optimisation.

Domestic Hot
Water

Check for the presence and quality of insulation of DHW tank and piping.
Check the presence of suitable DHW controls.

Envelope

Check if exterior door is well sealed or draughty.
Check the windows and/or exterior doors for draughts.

3.4 High cost measures
High-cost ECMs require a large investment in order to implement, but can result in greater
energy savings and therefore greater returns on investment. A non-exhaustive list of high-cost
measures that will be included in the tool is provided in Table 3-5 as well as a checklist of items

that the SPEEDIER Expert should check in order to determine whether or not the ECM should be
included is given in

Table 3-6.
Table 3-7: High-cost measures
HVAC

Add or upgrade cooling tower.
Switch to Variable Refrigerant Flow (VRF) chiller.
Install suspended ceilings to reduce the volume of air that needs to be
conditioned.
Upgrade to high efficiency motors.

Transformer

Consider solar PV panels to generate free and clean electricity from the sun.
Install energy-efficient transformers.
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Lighting

Domestic
Water

Upgrade to dimmable LEDs.
Install a skylight to take advantage of natural daylight.

Hot

Install solar thermal DHW system.
Upgrade DHW boiler to a higher efficiency unit.
Install point of use DHW heaters.

Envelope

Increase envelope insulation.
Install ‘Cool’ or ‘Green’ roof.
Replace windows with more energy efficient options (double/triple glazing).

Office

Identify the most frequently used items and upgrade them to a more energy
efficient model.

Process Heating

Boiler water treatment.
Replace Boiler.
Preheat combustion air or fuel supply.

Table 3-8: Checklist for high-cost ECMs
HVAC

Check cooling tower efficiency.
Check type of chiller (constant/variable refrigerant flow).
Check if suspended ceiling is required.
Check motor efficiency.

Transformer

Check if the organisation have solar panel already installed.
Check the age of the transformer.

Lighting

Check if the organisation have incandescent or LED lights installed.
Check for the availability of sky lights.

Domestic
Water

Envelope

Hot

Check for the suitability of solar thermal DHW system.
Check for the DHW boiler efficiency.
Check volume of DHW used annually.
Check for level and quality of envelope insulation.
Check the suitability of building for cool or green roof.
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Check for more energy efficient window upgrade option.

Office

Check the energy rating of frequently used office equipment.

Process Heating

Check the quality of water being heated.
Check for the boiler efficiency.
Check if fuel and combustion air is being preheated or not.
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4 Conclusions
The methodology described in this Deliverable will be used as the basis of the design of the
future tool for SPEEDIER Experts. A flow chart will be established based on the defined
methodological approach to ensure that the tool is as useful as possible and makes the steps
described in the Deliverable easier for the SPEEDIER Expert to implement. In addition, the
list of ECMs that will be suggested by the tool will be related to the characterization of SMEs
undertaken in Task 3.1, so that the process of making recommendations and designing which
ones are most appropriate is streamlined as far as possible.
Once the methodology, auditing scheme and background data that feeds into the energy
audits are established, the database of the tool will be prepared. This will allow the relationship
between the SME characteristics defined in D3.1 and the recommended ECMs to be
established. The tool will also include the functionality to select one or more measures and to
evaluate which ones should initially be applied. Simulations will be created in order to evaluate
a range of different scenarios for the SME. This will help to establish which package of options
are more in line with the ambitions of the SME, which will give the best return on investment,
or which will have the shortest payback time.
Finally, after applying the first package of measures, it will be necessary to measure the impact
of the implemented ECMs in order to determine how energy consumption, energy cost and
carbon emissions have been reduced. The tool will be programmed so that the package of
measures that the client wishes to implement can be applied progressively and successively
over a number of investment cycles; thus, creating a circular flow of reinvestment of the
savings achieved by the initially chosen set of measures.
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